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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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PREFACE

This volume contains the descriptions of programs contained in Volume 1 of our
main report: Planning for an Energy-LEfficient Fulure: The Ezxzperience With Imple-
menting Energy Conservation Programs For New Residential and Commercial Build-
ings (LBL-25525). The programs are listed by program number in Table A-1 and by

program category in Table A-2.



Table A-1. Energy conservation programs for new buildings: by program number.

Program # Name of Program Sponsor Program Features (V = Primary Feature)

TD DP DI UR |. LL RL EA DT DA TC
Residential :
Programs
RES-1 Resid. New Construction SMUD o . . vV
RES-2 Passive Solar Home SMUD , o v
RES-3 Energy Value Home NE Utilities . v
RES-4 Energy Saver Home TVA . \/ . .
RES-5 - Super Energy-Efficient (R-2000) Home EM&R (Canada) v . . .
RES-6 Energy-Efficient Mortgage Pilot Pgm. ASE o \Y4 N
RES-7 Energy Efficient Home Salt River Project v
RES-8 Thermal Crafted Home Owens-Corning v . .
RES-9 Super Good Cents _ BPA . v . . .
RES-10 Energy Conservation Home PG&E . v .
RES-11 Conservation Rate Discount Carolina P&L v .
RES-12 Residential Conservation Rate Duke Power v
RES-13 Residential Service Conserv. Rate So. Carolina E&G v .
RES-14 Super Saver Award Florida Power . . v
RES-15 Proposed Hookup Charge Maine PUC ' Vv
RES-16 Energy Efficient Home New England Electric . . v .
RES-17 Design Assistance Va. Dept. Energy . v
RES-18 Energy Efficient Home Award Nevada Power v
RES-19 Energy Efficient Bldg. Design Competition | EEBA v
RES-20 Cut Home Energy Costs Loan Pgm. Manitoba E&M v
RES-21 Energy-Efficient Construction So. Dakota HA . . - v . .
RES-22 Energy-Efficient Home Proj. of Oregon BPA v . . . .
RES-23 Residential Stds. Demo. Pgm. BPA v . . . .
RES-24 Residential Constr. Demo. Pgm. BPA v . . .« .
RES-25 Energy Efficient Housing Demo. Minn. HFA' v . . . .
RES-26 Denver Metro Home Bldrs.’ Pgm. SERI . \Y4 . . .
RES-27 Superinsulated Housing Demo. St. Louis ‘ Vv . . .
RES-28 Energy Efficient Housing Demo. Baltimore DHCD v . . .
RES-29 Energy Saver Manufactured Home Award Arkansas P&L . Vv
RES-30 Affordable Comfort in Manuf. Housing NCAEC % .

Key to Features:
TD = Technology Demonstration Site(s)
DP = Demonstration Program

DI = Direct Incentives
UR = Utility Rates
" & Hookup Fees

LL = Low-interest Loans
RL = Rating & Labeling

EA = Energy Awards
DT = Design Tools

DA = Design Assiébance

TC = Training, Compliance,

& Quality Control




Table A-1 Continued. Energy conservation programs for new buivldings: by program number.

‘Name of Program

Program # Sponsor Prog‘ram Features (\/ = Primary Feature)

TD DP DI UR LL RL EA DT DA TC
Residential ‘ '

Programs
RES-31 SolarSave Program Maine OER v .
RES-32 Resid. Constr. Demo. Manuf. Housing Prj. | BPA v . o . . . .
RES-33 Energy-Qualified (EQ) Home Owens-Corning . v o
RES-34 Alaska Craftsman Home Alaska DCRA AV .
RES-35 Bldg. Industries Short Course Arizona Energy Dept. Vv
RES-36 Class B Passive Solar Perf. Eval. Pgm. DOE ' v .
RES-37 Resid. Solar Access Protection - Nampa (Idaho) . . . .
Commercial
Programs

COM-1 Architect and Engr. Energy Award Penn. P&L v
COM-2 Energy Conservation Design Award Florida Power. 2
COM-3 Energy Award ASHRAE v
COM-4 Commercial & Industrial Awards Edison Electric %
COM-5 Low-Energy Bldg. Design Award EM&R (Canada) v
COM-6 New Construction Energy Design Assistance | TVA . . Vv .
COM-7 Good Cents Commercial So. Electric v o . .
COM-8 Good Cents New Commercial PSC of Oklahoma . v . . .
COM-9 Energy Edge BPA . v . . . o .
COM-10 Energy Smart Design Assistance Pgm. BPA . . . . . . v .
COM-11 Design Assistance for New Commercial Washington State . . . v .
COM-12 Technical Assistance SMUD . v .
COM-13 New Construction Rebate Pgm. PG&E v o .
COM-14 Energy Conscious Construction NE Utilities . A4
COM-15 Lighting Code Compliance Training OSU Extension . o . v
COM-16 Passive Solar Nonres. Bldgs. DOE . v . . .
COM-17 Solar in Federal Bldgs. Demo. DOE v .
COM-18 Whole-Bldg. Energy Design Targets DOE/PNL v
COM-19 General Design Criteria DOE v
COM-20 Daylighting and Thermal Analysis SCE . . . v
COM-21 New Construction Incentive Palo Alto v

Key to Features: _
TD = Technology Demonstration Site(s)
DP = Demonstration Program

DI = 'Direct,llncentives LL = Low-interest Loans EA = Energy Awards
RL = Rating & Labeling

UR = Utility Rates

& Hookup Fees

DT = Design Tools

DA = Design Assistance
TC = Training, Compliance,
& Quality Control

A,
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Table A-1 Continued. Energy conservation programs for new buildings: by program number.

Program # Name of Program Sponsor Program Features (\/ = Primary Feature)
TD DP DI UR LL RL EA DT DA TC
Resid./Comm,. '
Programs .

RES/COM-1 Design Assistance for New Bldgs. San Antonio A v
RES/COM-2 Solar Design Strategies PSIC . b \4
RES/COM-3 Passive Solar Manufactured Bldgs. DOE/SERI o v . .
RES/COM-4 Calif 's Conservation Stds. (Title 24) | Calif. Energy Comm. . . Vv
RES/COM-5 Fla. Energy Code and Mktng. Pgm. Fla. Energy Office . . v
RES/COM-6 Whole Bldg. Performance Stds. DOE - d
RES/COM-7 Energy Conservation Awards Owens-Corning v
RES/COM-8 Code Adoption Demo., Early Adopter | BPA . AV . .

& Northwest Energy Code Pgms. )
RES/COM-9 Tacoma's Early Adopter Pgm. Tacoma o v . . . .
RES/COM-10 Milton Keynes Energy Park Demo. Milton Keynes (England) . U A
RES/COM-11 Saint Paul Energy Park Saint Paul

Key to Features:

TD = Technology Demonstration Site(s) -
DP = Demonstration Program ’

DI = Direct Incentives
UR = Utility Rates
& Hookup Fees

LL = Low-interest Loans
RL = Rating & Labeling

EA = Energy Awards
DT = Design Tools

DA = Design Assistance
TC = Training, Compliance,

& Quality Control




Table A-1 Continued. Energy conservation programs for new buildings: by program number.

ASE
ASHRAE

BPA
DCRA
DHCD
DOE
E&G
E&M
EEBA
EM&R

HFA
NCAEC
OER
0SuU
PG&E
PNL

| paL
PSC
PSIC
PUC
SCE
SERI
SMUD
TVA

Key to Sponsors

Alliance to Save Energy

American Society of Heating, Refrigerating, and
Air-Conditioning Engineers, Inc.

Bonneville Power Administration

Department of Community and Regional Affairs

Department of Housing and Community Development

U.S. Department of Energy

Electric and Gas

Energy and Mines

Energy Efficient Building Association

Energy, Mines and Resources

Housing Agency.

Housing Finance Agency

North Carolina Alternative Energy Corporation

Office of Energy Resources

Oregon State University

Pacific Gas and Electric Company

Pacific Northwest Laboratories

Power and Light

Public Service Company

Passive Solar Industries Council

Public Utilities Commission

Southern California Edison

Solar Energy Research Institute

Sacramento Municipal Utility District

Tennessee Valley Authority

<



Table A-2. Energy conservation programs for new buildings: by program feature. .

Name of Program Sponsor ) ‘Program Features (\/ = Primary Feature) Program #
TD | DP | DI UR LL | RL | EA | DT | DA | TC
Technology Demonstrations
Energy-Efficient Home Proj. of Oregon BPA v . o . : o RES-22
Residential Stds. Demo. Pgm. BPA A . . . . RES-23
Residential Constr. Demo. Pgm. BPA % ° o | o . RES-24
Energy Efficient Housing Demo. . Minn. HFA 2 » . o . . RES-25
Superinsulated Housing Demo. St. Louis v . . : . RES-27
Energy Efficient Housing Demo. Baltimore DHCD v . e . RES-28
Resid. Constr. Demo. Manuf. Housing Prj. BPA v e . . . . . o | RES-32
Class B Passive Solar Perf. Eval Pgm. .| DOE v . , v ’ RES-36
Solar in Federal Bidgs. Demo. DOE v . _ COM-17
Demonstration Programs . ‘ _
Denver Metro Home Bldrs.’ Pgm. SERI . v . . . RES-26
Aflordable Comfort in Manuf. Housing NCAEC Vv . : RES-30
SolarSave Program Maine OER v . ' RES-31
Energy Edge BPA . v . _ . _ . . . COM-9
Passive Solar Nonres. Bldgs. DOE . Vol e , . . COM-16
Passive Solar Manufactured Bldgs. DOE/SERI . Vv .. o | RES/COM-3
Code Adoption Demonstration, Early BPA . % . . ' . RES/COM-8
Adopter & Northwest Energy Code Pgms _
Tacoma’s Early Adopter Pgm. Tacoma . v . . . . RES/COM-9
Direct Incentive Programs » 7 T
New Construction Rebate Pgm. PG&E v . . . COM-13
New Construction Incentive Palo Alto v . ‘ COM-21
Utility Rates and Hookup Fees ' .
Conservation Rate Discount Carolina P&L v . RES-11
Residential Conservation Rate Duke Power v RES-12
Residential Service Conserv. Rate So. Carolina E&G v . RES-13
Proposed Hookup Charge Maine PUC v RES-15
Key to Features: : ,
TD = Technology Demonstration Site(s) DI = Direct Incentives LL = Low-interest Loans EA = Energy Awards DA = Design Assistance
DP = Demonstration Program UR = Utility Rates & Hookup Fees RL = Rating & Labeling DT = Design Tools TC = Training, Compliance, -

& Quality Control




Table A-2 Continued. Energy conservation programs for new buildings: by program feature.

Name of Program Sponsor Program Features ' (\/ = Primary Feature) Program #
TD HP DI UR LL RL EA DT DA TC
Reduced Loans and Loan Qualifications _
Energy-Efficient Mortgage Pilot Pgm. ASE . \Y4 . RES-6
Cut Home Energy Costs Loan Pgm. Manitoba E&M v RES-20
Energy-Efficient Construction So. Dakota HA . . v . . RES-21
Energy Rating and Labeling
Energy Value Home NE Utilities . v RES-3
Energy Saver Home TVA . Vv . . RES-4
Super Energy-Efficient (R-2000) Home EM&R (Canada) v . . o RES-5
Energy Efficient Home Salt River Project v RES-7
Thermal Crafted Home Owens-Corning A4 . . RES-8
Super Good Cents BPA . v . . . RES-9
Energy Conservation Home PG&E . \Y4 . RES-10
Super Saver Award Florida Power . . v RES-14
Energy Efficient Home Award Nevada Power v RES-18
Energy Saver Manufactured Home Award Arkansas P&L ) v RES-29
Energy-Qualified (EQ) Home Owens-Corning . v . RES-33
Good Cents Commercial So. Electric ' v o o . COM-7
Good Cent« New Commercial PSC of Oklahoma o v . . . COM-8
Energy Award Programs .
Energy Efficient Bldg. Design Competition | EEBA v RES-19
Architect and Engr. Energy Award Penn: P&L. Vv COM-1.
Energy Conservation Design Award Florida Power v COM-2
Energy Award ASHRAE Vo COM-3
Commercial & Industrial Awards Edison Electric v COM-4
Low-Energy Bidg. Design Award EM&R (Canada) v COM-5
Energy Conservatlon Awards Owens—Corning v RES/COM-7
Professional Gmd(‘hnes
Whole Bldg. Performance Stds. DOE . RES/COM-6

Key to Features:
TD = Technology Demonstratlon Site(s)
‘DP = Demonstration Program

DI = Direct Incentives

UR = Utility Rates & Hookup Fees

LL = Low-interest Loans
RL = Rating & Labeling

EA = Energy Awards
DT = Design Tools

DA = Design Assistance
TC = Training, Compliance,

& Quality Control

/-
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Table A-2 Continued. Energy conservation programs for new buildings: by program feature.

Name of Program Sponsor Program Features (\/ = Primary Feature) Program #
TD | DP | DI UR LL RL EA DT DA | TC
Design Tool Programs
Energy Efficient Home New England Electric . . \Y4 . RES-16
Whole-Bldg. Energy Design Targets DOE/PNL AV COM-18
General Design Criteria - DOE K v COM-19
Design Assistance Programs
Resid. New Construction SMUD . . . v RES-1
Passive Solar Home SMUD . v RES-2
Design Assistance Va. Dept. Energy . v RES-17
Alaska Craftsman Home Alaska DCRA v . RES-34
Bldg. Industries Short Course . Arizona Energy Dept. v RES-35
New Construction Energy Design Assistance TVA . . v . COM-6
Energy Smart Design Assistance Pgm. BPA o . . . . . v . COM-10
Design Assistance for New Commercial “Washington State . . o v . COM-11
Technical Assistance | SMUD | . Vv COM-12
Energy Conscious Construction NE Utilities o v COM-14
Daylighting and Thermal Analysis ‘SCE . . v COM-20
Design Assistance for New Bldgs. San Antonio . Vv RES/COM-1
Solar Design Strategies PSIC. . Vv RES/COM-2
Training, Compliance, and Quality Control
Lighting Code Compliance Training - OSU Extension . . . Vv COM-15
Calif.’s Conservation Stds. (Title 24) Calif. Energy Comm. . . Vv RES/COM-4
Fla. Energy Code and Mktng. Pgm. Fla. Energy Office . . v RES/COM-5
Landscaping and Solar Access Protection o
Resid. Solar Access Protection Nampa {Idaho) . N . . RES-37
Community Planning : ’
Milton Keynes Energy Park Demo. Milton Keynes (England) . . . RES/COM-10
Saint Paul Energy Park Saint Paul RES/COM-11

Key to Features:
TD = Technology Demonstration Site(s)
DP = Demonstration Program

DI = Direct, Incentives

UR = Utility Rates & Hookup Fees

LL = Low-interest Loans

RL = Rating & Labeling DT = Design Tools

EA = Energy Awards DA = Design Assistance

TC = Training, Compliance,

& Quality Control




Table A-2 Continued. Energy conservation programs for new buildings: by prog

ASE
ASHRAE

BPA
DCRA
DHCD
DOE-
E&G
E&M
EEBA
EM&R

NCAEC

'OER
osU
PG&E
PNL
P&L
PSC
PSIC
PUC

SCE
SERI
SMUD
TVA

Key to Sponsors

Alliance to Save Energy

American Scciety of Heating, Refrigerating, and
Air-Conditioning Engineers, Inc.

Bonneville Power Administration

Department of Community and Regional Affairs

Department of Housing and Community Development

U.S. Department of Energy

Electric and Gas

* Energy and Mines

Energy Efficient Building Association

Energy, Mines and Resources

Housing Agency

Housing Finance Agency

North Carolina Alternative Energy Corporation
Office of Energy Resources

Oregon State University

Pacific Gas and Electric Company

Pacific Northwest Laboratories

Power and Light

Public Service Company

Passive Solar Industries Council
Public Utilities Commission

Southern California Edison

Solar Energy Research Institute _
Sacramento Municipal Utility District
Tennessee Valley Authority

i
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NEW RESIDENTIAL PROGRAMS (RESf-l)

PROGRAM TITLE: Residential New Construction Program
PROGRAM SPONSOR: Sacramento Municipal Utility District (SMUD)

PROGRAM OBJECTIVES: To encourage the installation of measures and devices that |
reduce SMUD'’s summer peak demand in new smgle family and multlfamlly re51dent1a1

construction.

APPROACH: The program provided technical and design assistance and financial incentives
to builders to install equipment exceeding Title 24 standards. The measures attempted to
reduce summer peak demand and included energy-efficient air-conditioners and heat pumps,
shade screens and other shading, and glass orientation. All buildings had to have minimum
R-30 ceiling insulation, double-pane glazing for doors and windows, and at least one of
the following: shading devices on at least 50% of West glass, or no more than 2% West
glass, or a heat pump with an EER of 8.0 or higher. MICROPAS was used in modelling
efforts to estimate typical load reduction methods. Emphasis was placed upon high-volume
builders. However, rnostly smaller builders took advantage of the program because larger

. builders had their own in-house experts. . :

TARGET BUILDING TYPES: Slngle family and multlfamlly
KEY PARTICIPANTS SMUD and builders
HISTORY:

Date of Implementatlon October 1983.

Current Status: Discontinued in June 1986 (see below). Planning to be.

resurrected in 1988 (see below).

General Comments: The Residential New Construction program was formerly called
the Building LoaD Reduction program (BLDR). It. was also referred to as the SMUD
Home Builder Award Program. It started out as a heat pump promotion program.
The Home Builder Award Program later included the Passive Solar homes: awards
were Silver, Gold, and Passive Solar. The Passive Solar homes (see writeup), in
addition to meetmg the standards for Silver and Gold awards, met other criteria through a
combination of various measures: orientation (house facing north or south), windows
(using no.more than 4% glass on east and west facing walls, and increasing glass on
south walls); thermal mass; and ventilation/cooling (whole house fan, thermal.
chimney, or adequate windows on north and south sides).

MARKETING/PROMOTION METHODS Building plan analysis, and free marketing
assistance. SMUD included the names of participating builders and their subdivisions
in print ads promoting the Home Builder Award program. Silver and Gold Award
certificates and Passive Solar Home plaques were displayed prommently

Financial mcentwes were prov1ded and were based on a pomt system that was based

on the reduction of peak load, reflected in the type of energy measures installed.

In the point system, one point was equal to a peak electrical demand of 10 watts.

The minimum award level was 100 points, equivalent to 1.0 kW in peak demand reduction.
In the later stages of the program, Silver Awards were given for homes reaching the

100 point level and Gold Awards for 150 points and above. The maximum number of points
that could be earned was 300. Multifamily units were given a single award based

upon achieving at least 50 points. Builders were paid a straightforward one dollar per

RES-1-1



RES-1 | B RES-1

point. Maximum payment limits were $300 per single-family /duplex unit and $150 per
multi-family unit. Builders were paid $100 per kW saved, and typical payments were
$200 per builder per application. Builders were presented certificates for

each qualifying housing unit.

MO NITORING /EVALUATION

Market penetratlon During the program (1983-86), 4,165 housing units received . .
awards; 13 builders received awards for 50 or more homes; and 3 of these builders-
received awards for over 300 housing units each. During the program’s lifetime,
SMUD added 44,000 residential customers so that the market penetratlon rate of
the program was about 10%. :

Sa.vmgs
¢ Energy: Estlmated 662 l\Wh per house per year, (or 2,757,680 kWh per year for the

whole program, or 82,730,000 kWh over 30 years of the program)
e Peak: 4.2 MW (est1mated)
. Dollars

Costs a.nd cost—eﬁ'ectlveness
e Program administration:
e Incentives: $510,521
e Private investment:

Discussion:

Only a few tract builders participated in the program, although they accounted for

80% of the awards. Most large builders were reluctant to alter their house designs

to comply with the glazing orrentatlon requlrements and some did-not want to put shade B
screens on their homes. ’

Shade screens and improved air conditioner efficiency, two of the point system measures,
were also popular means of compliance with California’s energy conservation building
standards (Title 24). Accordingly, SMUD realized that the benefits of this program
might be illusory since it was essentially giving away money to'builders who were
already complying with the Title 24 standards.

The financial incentives were not important in influencing builders’ decisionmaking -

Title 24 was doing this. "Consequently, the program was discontinued. A new residential
new construction incentive program, planned for 1988, will raise the standards for builders,
so that the financial incentives will have more of an impact. The program’ will likely

focus upon peal\ summer demand reduct1on measures. .

RELATED PROGRAMS SMUD s Thermal Storage Program (see wrlteup) ‘A pilot'program
was also conducted in 1987 involving the payment of an incentive to builders ' .
for allowing the installation of an air conditioner cycling switch prior to occupancy of the
home. This approach proved very successful; 211 switches were installed and very few
residents requested removal of the switches. This pilot program paid a $100 incentive:
per installation (based upon an anticipated 1.0 kW load- reductron) a $50 incentive
is planned for an expanded program m 1988 : - :

REFERENCES Personal communication from Warren Llndeleaf Nov. 6, 1987; “S\/IUD
Home Builder Award: Rewarding Energy Efficiency in-New Resrdentlal Constructlon " '
and “SMUD Residential New Construction Award Program,” brochures prepared by SMUD.

RES-1-2
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CONTACTS:

Name: Winston Ashizawa
Position /title: Supervisor, Demand-Side Plannmg
Organization: Sacramento Municipal Utility District

Address: 6201 S Street, P.O. Box 15830, Sacramento CA 95859 1830

Phone: 916-732-5478
DATE: Oct. 22, 1987/June1 1988
Name: Warren Lmdeleaf

Position /title: Demand-Side Planner o
Organization: Sacramento Municipal Ut;lhty Dlstrlct

’ "Address: 6201 S Street P.O. Box 15830, Sacramento, CA 95852 1830

Phone: 916-732- 5489

DATE: Oct. 22, 1987__ L

RES-1-3



NEW RESIDENTIAL PROGRAMS (RES-2)

PROGRAM TITLE: Passive Solar Home Program
PROGRAM SPONSOR: Sacramento Munlclpal Utlhty Dlstrlct (SMUD)
PROGRAM OBJECTIVES To encourage bu1lders to build passive solar houses that

would significantly reduce summer peak demand.

APPROACH:' This program was similar in scope to SMUD’s Residential New Construction
Program (see writeup). The program provided desxgn assistance (architectural rev1ew)
and marketing assistance for the inclusion of passive solar features, but offered no =~
monetary awards. Computer modelling was used to simulate different building
configurations and the orientation"of the home. The Passive Solar Home Award was
presented for home desxgns that met specified requirements (in addition to meeting
basic standards outlined in the Residential New Construction Program) for glazing
(no more than 4% glass on east and west-facing walls, and increasing glass on south
walls); orientation (house facing north or south); shadmg, thermal mass; and
ventilation/cooling (whole house fan, thermal chimney, or adequate windows on north
and south sides). When residential building standards were revised in 1982, two additional
requirements were added: (1) at least 209 reduction in annual heating and cooling energy
consumption (kBtu/sq. ft.) below the level required by the state building standards; and
(2) maximum peak cooling demand of 2.2 W/sq. ft. of conditioned space. The CALPAS3
computer program was used to determine compliance with these requirements.

TARGET BUILDING TYPES: Single-family
KEY PARTICIPANTS: SMUD and builders
HISTORY:

Date of Implementation: 1981
Current Status: Discontinued in 1985.
" General Comments:

MARKETING/PROMOTION METHODS: The program provided Passive Solar Home Award
wall plaques for each home constructed, lawn signs, and newspaper ads for volume builders.
Although monetary incentives were not offered in this program, Passive Solar homes
were eligible for cash payments available through the Residential New Construction
Program (to use shade screens and orient their homes correctly).

MONITORING/EVALUATION:

Market penetration:

Year Number of homes | Number of new homes
_in_program in service territorv *

1982 10 3,910

1983 17 6,193

1984 45 ' 7,899

1985 34 12,767

1986 23 13,650

Total 139 45.139.

* Includes multifamily units.

RES-2-1



RES-2 : RES-2.

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment: , e , ,

Discussion:’ L
This program had very httle 1mpact prlmarrly because v1rtually no large-volume

builders participated. Designs were certified for about twice the number of homes
actually built, but builders did not follow through with the amount of mass they specified.
These bullders found” the mcreased mass requirement too expensive and were concerned
that homebuyers would not accept heavily-massed houses. Consumers felt that uncarpeted
floors are too hard, too cold;, and they they tend to bounce too much noise. The builders’
concerns appear well founded sales of the Passive Solar models of .the few large
builders who participated were disappointing. Currently, there is very little interest

in continuing this type of program, : -

RELATED PROGRAMS: SMUD’s Re31dent1al New Construction Program.

REFERENCES: Personal communication from Warren Lindeleaf, Nov. 6, 1987;
“SMUD Passive Solar Home Program Requlrements for Certlﬁcatlon & notlce L
prepared by SMUD. : :

CONTACTS'

Name: \’Vmston Ashizawa = o
Position /title: Supervisor, Demand- Slde Plannlng
Organization: Sacramento Municipal Utility District
Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 95852- 1830

Phone: 916- 73" 5478
DATE: Oct. 22, 1987 / June 1, 1988
Name: Warren Llndeleaf
Position /title: Demand-Side Planner
Organization: Sacramento Municipal Utility District .
Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 9585’ 1830
Phone: 916-732-5489

DATE: Oct. 22, 1987

RES-2-2 -



NEW RESIDENTIAL PROGRAMS (RES-3)

PROGRAM TITLE: Energy Value Home Program
PROGRAM SPONSOR: Northeast Utilities _
PROGRAM OBJECTIVES: To promote energy-efficient homes.

APPROACH: This program promotes energy-efficient homes through advertising
and rate reductions. Energy Value Homes must meet minimum thermal standards,
covering insulation (ceiling, exterior wall, interior wall, floor, and slab), windows,
exterior doors, infiltration, and attic ventilation. Passive solar homes incorporate
the Energy Value Home standards plus other standards covering solar aperture, exterior-
walls, and windows. Recommendations are made for heating systems and other appliances. -
Previously,’ all single-family homes were eligible; as of Jan. 1, 1988, only all-electric ’
homes are ellglble (the company is promotmg the judicious use of electrlclty)

TARGET BUILDING TYPES Single- famlly

KEY PARTICIPANTS: Northeast Utilities, homebuyers realtors and bullders '

HISTORY:

Date of Implementatxon 1983

Current Status: On hold, pending further review (see below)

General Comments: Northeast Utilities is the largest utility in New England and
through its operatmfr subsidiary, Connecticut Light and Power, it serves 153
communities in Connecticut. The conservation programs of Northeast Utilities are
under review, and the program was not included in the latest rate case (Spring 1988). ...-

~The company is considering a substantial overhaul of the program. On the commercial side,
the Energy Value Building program was replaced by the Energy Conscious Constructxon
program in 1986 (see wnteup) : ~ :

MARKETING /PROMOTION METHODS: Cooperative advertising with builders;
for all-electric homes meeting standards, the electric rate is reduced $0.01/kWh

(the current rate is $0.08/kWh; the reduction is based on total electric usage and
lasts for the life of the building). Newspaper, radio, and bill inserts are used.
Consumer information kits, certificates for customers, plaques for builders, lawn.
signs, posters, and open house pomt of-purchase materlals are also p10v1ded

MONITORING/EVALUATION None
Market penetration:

Savings:
e Energy:
e Peak:
e Dollars:

Costs (total and annual):
e Program administration:
o Incentives:
e Private investment:
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Discussion: Wall thought that the rate reduction was not a maJor factor especially
for builders.

RELATED PROGRAMS: Northeast Utilities SpONSOrs a sifnilar program
for new commercial construction, called the Energy. Conscious Constructlon Program
(see writeup).

REFERENCES: Brochures prepared by NértheastﬂUtilities; Wajcs, 1987; Northeast Utilities,
Energy Conscious Construction Program: Implementation Manual, Energy Management
Services, Hartford, Conn.,.1986.

CONTACTS:

Name: Bruce Wall
Position /title: Program Administrator
Organization: Northeast Utilities
Address: P.O. Box 270, Hartford, Conn. 06141-0270
Phone: 203- 7"1 2715 ‘

DATE: May 31, 1988
 Name: Frederick Wajcs
Position /title: Senior Energy: Consultant
Organization: Northeast Utilities ' '
Address: P.O. Box 270, Hartford, Conn. 06141-0270 -
Phone 203- 871 3535 :

DATE: Oct. 26, 1987 .
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PROGRAM TITLE: Energy Saver Home (ESH) Program
PROGRAM SPONSOR: Tennessee Valley Authority (TVA)

PROGRAM OBJECTIVES: To encourage home builders to incorporate state of—the art
conservatlon/solar features into new resxdentlal constructlon

. APPROACH: This program is a cooperative effort among TVA, distributors of TVA
power, and home builders to promote and recognize energy- eﬂiCIent new housing.
The program promotes cost-effective, energy-efficient houses and apartments that
meet TVA’s ESH standards. The standards allow design flexibility and encourage the
use of solar energy features (see below). The ESH program offers incentives '
to power distributors (which may be passed through to builders or consumers) to
promote the program. Contractors are provided with proven, cost-effective standards - -
and techniques to use as guidelines for designing and building the energy-efficient homes -
that prospective buyers are requesting. The energy-saving measures include: extra
insulation in the roof or ceiling (R-30), walls (R-15), floors (R-19 in crawl spaces
or perimeter insulation of R-5 around slabs); weatherstripping and caulking arcund
doors and windows; double-pane or storm windows; insulated doors; vapor barriers in
the walls and ﬂoors adequate ventilation in the crawl space and attic or roof;
and efficient heat pumps or air-conditioners. Additional measures that may be
included are: high-efficiency air-conditioners or heat pumps; heat pump water heaters; -
and passive solar windows or sunrooms. Technical and.design assistance is available -
to builders and buyers through the local power distributor. Inspections are conducted
during the construction phase. If a home does not meet prescriptive standards,
a TVA-designed ‘“‘tradeoff calculations procedure permits the home builder as-much
flexibility as possible in shopping for the various energy-saving components of
the home. As the home is built and inspected, it is registered and awarded a special

brass plaque.
TARGET BUILDING TYPES: Single-family and multifamily.

KEY PARTICIPANTS: TVA, power distributors, builders, consumers, lenders, appraisers,
and home builders’ associations.

HISTORY:

Date of Implementation: 1984/85

Current Status: Continuing.

General Comments: The forerunner of this program was the Super Saver Home program
that was started in the mid-1970s. In 1980/81, the program was revamped and renamed
the Energy Saver Homes Volunteer Program. The basic program as it is currently
operated started in 1984/85 when there were signed contracts with power distributors
and incentive payments.

MARKETING/PROMOTION METHODS: TVA has used cooperative advertising with
power distributors. Most of the marketing has been through traditional marketing
vehicles, especially the print medium. This year they will be targeting their -
marketmg to spec builders and potential new homebuyers and builders.

The incentives are up to $150 for the construction of a base house that includes
basic efficiency features, and additional incentives if the house includes passive
solar, efficient heat pumps or air conditioners, etc.:
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Feature ) ‘Single-Family - Multifamily
Passive solar system $100 $50
High-efficiency heat pump : . 100 50,
High-efficiency air conditioner : 50 . 25
Solar water heater : 75. 37.50
Heat pump water heater : 50 - 25

Power distributors receive a $200 incentivé for the standard heat pump ESH house.

For single-family residences, a 20-inch by 24-inch metal sign with stand, indicating

the ESH logo, is provided. For an ESH subdivision or apartment complex, larger wooden
signs are provided. A brass:medallion can also be permanently affixed to the home.

An official ESH certificate is awarded to the homeowner. TVA also provides program flyers
and brochures, generic program advertising, cooperative advertising, assistance with

local “Parade of Homes’’, open houses, and home shows, and a portfolio featuring

27 designs of passive solar homes. TVA publishes quarterly issues of the ESH

Update newsletter. Workshops for builders, real estate professionals, and

appraisers are conducted to provide up-to-date information abolut energy efficiency.

The Federal Home Loan Mortgage Corporation and the Federal National Mortgage
Association recognize TVA’s ESH program, and, in underwriting homes, are willing .
to extend extra loan qualification considerations to the buyers of ESH homes.

Home builders’ associations in the Memphis, Nashville, and Chattanooga areas and
the Tennessee and Alabama state home builders’ associations have endorsed the

program.

MONITORING/EVALUATION METHODS:

The entire program is currently being reviewed (see below).

Market penetration: As of September 1987, 22,518 new homes had been certified
as meeting Energy Saver standards, and 81 (out of 160) local power distributors had
contracted to participate in the program. In the areas served by the program’s 18 most
active power distributors (where 60% of the area’s building starts are concentrated), an
average of 14% of the housing stock participates in the program.

Savings
e Energy: Predicted: 25% savings for heating
(up to 40% savings over typical homes with electric resistance heating; the description
of the "average" typical home was based on field surveys conducted in 1987 and on
discussions with program field staff). Annual savings of 2,200 kWh per house are expected.
e Peak: Through June 1986, the ESH program had displaced electric
capacity at a cost of $460 per kW (far below the $1,000 to $3,000 per kW cost
for a new coal or nuclear plant). Each home is expected to reduce TVA’s winter
peak load by 0.8 kW,
e Dollars: Annual savings of $128 per house are expected.

Costs and cost-effectiveness: Predicted: on the average, constructing an ESH adds
about 1% to the final cost of the home, or $.40 per sq. ft.
e Program administration:
o Incentives:
e Private investment:

Discussion:
The onsite inspections were very helpful and served several purposes, including:
assuring quality installations of heat pumps and insulation, educating builders on
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improved construction technlques and building buyer confidence i in the end product
by inspecting for features during the construction process.

The current program is not what TVA wants in the future. As it stands now,

the Energy Saver Home program has resulted in the construction of high quality,

energy saver homes that are leaders in the field. In the future, TVA hopes to have a

program that maintains quality with reduced standards so that more homes can qualify.

In addition, the future program would be more receptive to consumers (e.g., by

increasing the amount of glazing in the house) to increase the marketability of the program.
As proposed, the future program would also give increased flexibility to the power distributors
in standard qualification procedures and in the type and level of incentives (e. g for

certain technologles and for certam target groups).

RELATED PROGRAMS TVA has seven regional dlstncts that prov1de many services,
including technical and design assistance and training opportunities in building
construction. TVA is also involved in special projects with local and state governments
(e.g., energy-efficient housing for low-to-moderate income families in the Chattanooga . .
area; TVA prov1des plans w1th energ) packages included in them).

REFERENCES Sw1sher and Womble 1985; “Home Builders: Gain a Marketmg
Advantage...,” “Don’t Settle for Less than the Best in Your New Home,”” “Energy
Saver Hometlncentive Program,” “Energy Saver Home Standards,” ““Solar Homes Design
Portfolio,” and ‘“Weatherization Materials and Techniques,” brochures prepared by ’
TVA; Tennessee Valley Authority, Conservation Report ’86, Chattanooga, Tenn., 1987.

CONTACTS:

Name: Rebekah Stulce
Position /title: Supervisor, New Homes Section, Residential Branch

Organization: Tennessee Valley Authority :
Address: MR 3S.113F, Mlsswnary Rldge Place, Chattanooga Tenn 37402 2801

Phone: 615-751-5171

DATE: Oct. 27,1987 / June 22, 1088
Name: Karen Newcomb ’
Position /title: Mechanical Englneer '
Organization: Tennessee Valley Authority
~Address: MR 3S 113F -Missionary Ridge Place, Chattanooga Tenn 37402- 2801

Phone: 615-751-5177 - Co

DATE: April 22, 1988
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PROGRAM TITLE: Super Energy-Efficient Home (R-2000) Program '

PROGRAM SPONSOR: Energy, Mines and Resources (EMR) Canada, and the Canadian
Home Builders’ Association (CHBA) .

PROGRAM OBJECTIVES To save energy for Canada by reducmg usage in the housing
sector; to improve the ability of Canadian home builders to respond to a changing
and competitive housing market; to provide quality housing with superior levels
of comfort, lasting value and lower energy costs; to ensure that the construction
of super energy-efficient R-2000 housing becomes self-sustaining by 1990; to have
the building industry construct 20,000 homes under the program by 1990; to stimulate
the housing industry so that R-2000 housing becomes widely demanded and available on a
commercially viable basis in the absence of government support; to identify
and document barriers to the widespread adoption of energy-efficient housing;
to document and monitor the construction techniques, problems, and energy
consumption of houses built under the program; and to obtain data on the costs, savmgs
and performance of R-2000 homes.

APPROACH: The R-2000 Home Program is a cooperative industry/government initiative
delivered by the CHBA on behalf of EMR. The program is delivered to builders by '
their own industry association. Participating builders deal directly with CHBA
through the Association’s regional offices. The program actively supports the
evolution and commercialization of energy-efficient housing through the development
of consensus standards for products and equipment; laboratory testing of
products and equipment; training and education programs for the building
industry; public awareness; the development of inspection procedures for
quality assurance; and an extensive field monitoring program 1nvolv1ng all R-2000.
demonstration homes -

The CHBA provides training and education packages for builders and trades, ensures
“that builders fulfill the program requirements, and verifies that houses built under
the program meet the technical and energy performance criteria estabhshed

for R-2000 homes. EMR provides overall direction and coordination of the

R-2000 Home Program while working closely with CHBA in the training of builders
and in the promotion of R-2000 homes. Through its national and regional offices, -
EMR provides operating funds to CHBA and some financial incentives directly to
selected demonstration builders participating in the program. EMR also
coordinates advertising and promotional activities in support of the program.
While the program does provide contributions for the construction.of
demonstration homes, the main thrust of the program is technology transfer.
From 1988/89 on, the program will focus on the institutionalization of builder
training and development actlvmes and research into energy-efficient construction
techniques and materxals

This is a voluntary certification program: To qualify for a R-2000 certificate,

a home must be built to the energy performance standard for the particular climatic
region by a builder registered under the program. Builders are free to design and
construct homes of any style or type, as long as the final product meets the

R-2000 Home standard of energy efficiency. R-2000 homes have a number of common
features: a continuous air-vapor barrier, two to three times the amount of insulation
used in conventional construction, a mechanical heat recovery ventilation system that
operates continuously, double or triple glazed windows, emphasis on south-facing windows,
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and properly sized heating equipment. The R-2000 energy performance target varies
according to house size and climate use. Initially, no consideration was given to
high-efficiency space and water heating equipment, but changes to the R-2000 energy

target are planned. The energy target is determined at the plans examination stage

by means of a computer simulation program. This program, known as HOT-2000, is based
on the HOTCAN Energy Analysis Program developed by the National Research Council for
predicting monthly and annual space heating requirements in residential buildings.

An air leakage test by CHBA or an approved agency is conducted prior to

the award of the R-2000 certificate. In addition, the builder must certify to the

CHBA that the home was built to R-2000 standards.

TARGET BUILDING TYPES: Single-family

KEY PARTICIPANTS: Energy,. Mines and Resources, Canada, the Canadian Home
Builders’ Association, the Canadian Electrical Association, the Canadian Gas.

Association, builders, and consumers.
HISTORY:

- Date of Implementation: 1980/81
Current Status: Continuing (planned to end in FY 1990/91).
- General Comments: The R-2000 Home is the result of more than ten years of
intensive effort-by Canadian researchers to reduce energy consumption in Canadian

homes.

I\/L'\RKETING/PROMOTION METHODS There are training sessions for partmpatmg
builders for learning state-of-the-art techniques of housing design and construction:
Demonstration homes were built. The first R-2000 home built by a builder
(Demonstration Home) is eligible for a $5,500 contribution and the second R-2000
home built by a builder (Skills Enhancement Home) is eligible for a $1,500 contribution..
The homebuyer pays the incremental cost associated with the R-2000 option.

From 1988/89 on, no contributions will be given to builders.-Many benefits

of the program are-promoted: occupant comfort, indoor environmental control, long-term-
value, and energy efficiency. A homeowner receives a R-2000 Home

Identification Certificate (issued by EMR) and an identification sticker to be

attached.to the home’s electrical panel, identifying the home as an “R-2000 Home,”

built by a registered R-2000 Home builder. Builders participating in the program

learn specialized marketing techniques at workshops. They learn how they can

benefit from the national advertising and promotion carried out' by EMR and CHBA
which tells Canadian homebuyers about the program. The Canadian Electrical Association
and the Canadian Gas Association also promote R-2000 homes. :

MONITORING/EVALUATION
Monitoring studies and program evaluation have been conducted. The first 1000 homes had

~their energy performance measured (space heating, lights, and appliances were measured
on a monthly basis); now, one-half of the homes that are built will be monitored; and this
percentage will decrease as more homes come on the market. They also monitor indoor air
quality and incremental costs (especially those for heat recovery and ventilation equipment).
A comprehensive program evaluation was performed in FY 1986-87 and included
surveys of homeowners and homebuyers regarding sociodemographics, factors important
in the house purchasing decision, willingness-to-pay for R-2000 features, and experlences
attitudes, and general expectations with respect to energy efficiency and housing..
R-2000 home builders were surveyed regardmg basic residential construction activity,
energy-efficiency levels in new house construction, builders’ perceptions of the market
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for energy-efficient houses and attitudes towards super energy-efficient houses
and related design tools. Struct;ured interviews were carried out with 55 “experts”

who were knowledgeable about energy-efficient housing and/or the R-2000 Program. Economlc

and financial analyses were also conducted, and the development and application of various
models of energy use were performed. The evaluatlon focused on 800 R- 200 homes built by

March 1986.

Market penetration: 3,500 homes have been built as of Oct. 1987; 1,500 builders
have been involved; and 4,500 people (architects and engineers, builders, etc.) have
participated in training sessions. The sponsor’s goals are to involve 2,500 builders
and complete 20,000 homes across Canada by 1991. They expect a market penetration
by 1995 for R-2000 housing of approximately 15% of single-family houses, and this
would likely be a self-sustaining level. Annual construction, as of early 1987:

Number of certified
Year R-2000 Homes constructed
1982-83 30
1983-84 L 268
1984-85 - 91
1985-86 ' 395
1986‘-87 : 1006
Total | 1790

Savings:

e Energy: 30% lower energy consumptlon than that of typical Canadian
houses built in 1978-and 55% lower than ‘typical houses built in 1975 (actual -
data).’

e Peak:

e Dollars: As of March 1986: energy saving benefits were $11 million and
nonenergy benefits were $5 million. If the program achieves its objective
of reaching 20,000 homes, an energy savings of approximately $200 million
are expected to result.

Costs and cost-effectiveness: The approved funding for the program during the

seven-year period ending in FY 1990-91 is approximately $58.6 million.
As of March 1986, house construction costs were $6 million and program costs
were $22 million. Accordingly, net benefits were -$12 million. The benefit-cost
ratio was 0.39 for energy benefits only and 0.57 for all benefits.

e Program administration:

o Incentives:

e Private investment:

Discussion:
The program contmues to be updated. Technical criteria will continue to be updated
and incorporated in the program (no closure). A point system has been created for
home designs so that they can be preapproved. This will eliminate some steps for
builders. The final inspection, involving the fan depressurlzatlon test, will still
be made.

The program evaluation determined that in most regions of Canada’s R-2000 housing™
was economically beneficial to both homebuyers and society. The additional '
incremental cost for upgrading new homes to meet the R<2000 standards was

typically 5% to 109 of the total house construction cost, excluding land. However,
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based on existing energy prices,.it appears that in many regions the R-2000 target
is too energy efficient, especially for fossil fuel heating systems. In light '
~of the uncertainty associated with future energy prices, the fact that the current
R-2000 performance standards are not mandated into building codes and, therefore,
demand is determined by market forces, along.with a desire of the program to
maintain consistency, the evaluators recommended that that R-2000 target be
‘maintained, and not become more stringent.

The evaluators noted that a widespread and sustained demand for R-2000 homes has
not been developed. While R-2000 homeowners are very aware of the program and of
the features which differentiate an R-2000 house from a conventional house,
potential homebuyers were not aware of either the program or the unique features

of an R-2000 house. However, the evaluators noted that the market was ready to
support a 15% penetration rate in single-family houses without contributions or
subsidies. They noted that if the market did not develop, it would likely be due

to barriers other than those of a financial or economic nature.

There were significant regional variations in the demand for R-2000 housing,
particularly the Quebec market, due to the relatively high cost of the R-2000
option, a relatively high energy efficiency of conventional housing which

results in low incremental energy savings from the R-2000 option, and a-lower
\Vllllngness-to-pay for nonenergy R-2000 features (such as an indoor envrronment
that is quiet and draft-free yet with excellent ventilation). ‘

Based on the survey of house builders, a higher percentage of R-2000 builders,
relative to general builders, claim that they incorporate new energy-efﬁcient _
materials and techniques into their standard house design. However, in the aggregate, -
this impact is not significant due to the very small number of conventlonal houses
built by existing R-2000 burlders

Cooperation with natlonal organizations representing the building sector was - -
deemed essential to ensure that the goal to divest the program to the private
sector was realized as the program winds down:

The evaluators recommended the following actions: (1) there should be more
emphasis on increasing demand for R-2000 housing, particularly through advertising
of R-2000 house building capabilities by local builders; (2) there should be increased .
efforts on the institutionalization of education and t;raining elements, especially

in the community college and apprenticeship programs; (3) contributions to

builders of R-2000 homes should be eliminated in 1987/88 as planned;

(4) the R-2000 standard should be maintained as a voluntary option rather than .

a mandatory standard; and (5) the current R-2000 energy-efficient target should be
maintained but not increased.

- RELATED PROGRAMS:

REFERENCES: Canadian Home Builders’ Association, “Living in R-2000 Comfort ”
“Information for Home Builders,” The R-2000. Updater Vol. 4, No. 1, August/September
1987, brochures and article, Ottawa, Ont=rio; H. Brian chkens Controlled Ventilation
mn Housz'ng: A Summary Revz'ew, Report 008-TS, Energy, Mines and Resources Canada,
Ottawa, Ontario, 1985; P. Edwards and C.A. McGugan, Heat Recovery Ventilator Testing,
1983-1984, Report 009-PE, Energy, Mines and Resources Canada, Ottawa, Ontario, 1986;
P. Edwards and D. Giannini, Induced Draft Water Heater Test, Report 006-PE, Energy,
Mines and Resources Canada, Ottawa, Ontario, 1986; Energy, Mines and Resources Canada,
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1987; Energy, Mines and Resources Canada, Ventilation and Air Quality Monitoring in

R-2000 Homes: Measurement and Analysis, Report No. 002-MR, Energy, Mines and Resources
Canada, Ottawa, Ontario, 1986; Energy, Mines and Resources Canada Energy Performance

of R-2000 Homes: A C’ompamson of Measured Energy Consumption Wzth the R-2000 Target and
Computer Predictions for Homes Built to Current Building Practices, Report No. 012-MR,
Energy, Mines and Resources Canada, Ottawa, Ontario, 1986; Energy, Mines and Resources
Canada, “‘R-2000 Home Identification,” “Guide to the R-2000 Home,” ““R-2000...The Home for
Today...And Tomorrow,” “R-2000 Factsheets’: “The R-2000 Home Standard,” ‘Windows,” ‘Wall
Construction in R-2000 Homes,’ ‘Heating Systems,” ‘Roofs,’ ‘Cost and Economics,” ‘Basements,’
‘Air Quality in R-2000 Homes,’ and ‘Heat Recovery Ventllator brochures and factsheets
Ottawa, Ontario; Ficner, 1984; P. Hendrickson, ““The R-2000 Super Energy Efficient

Home Program in Hendrlckson 1986; P. Piersol and K. Matsummura, Development of a
Procedure to Assess Organic Outgassmg from Heat Recovery Ventzlators Report 022-PE,
Energy, Mines and Resources Canada, Ottawa, Ontario, 1987; The Bureau of Management
Consulting, Review of Technical Requirements for R- 2000 Homes (Interim Report), .

Energy, Mines and Resources Canada, Ottawa, Ont;arlo 1985. -

CONTACTS: "

Name: Bill Rodgers ,
"Position /title: Chief of Marketlng R-2000 homes
- Organization: Energy, Mines, and Resources Canada :
Address: Energy Conservatlon Branch Ottawa, Ontario KIA OE4
Phone: (613) 995- 9965

DATE: Oct. 28, 1987
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PROGRAM TITLE: EnergyaEfﬁcieni: Mor_tg"ége (EEM) Pilot Program '
PROGRAM SPONSOR Alliance to Save Energy -

PROGRAM OBJECTIVES To promote energy efﬁcxency in existing homes through energ
conservation mor tgage financing.

APPROACH: A pilot program was conducted in the Hartford, Conn. area with Conn- qave
(a statewide utility consortium) to try to get homebuyers to apply for energy-efficient loans.
Conn Save had an energy audit program with a rating system built into their audit software.
Attempts were made through realtors and lenders to encourage homebuyers to have their homes
rated‘and to obtain loans for energy-efficiency improvements in'homes. Since Conn Save’s
audit program. was not aimed at new homes this effectively excluded new homes from thls

program.
TARGET BUILDING TYPES: Existing single-family

KEY PARTICIPANTS: Alliance to Save Energy, Conn Save, the Federal National Mortgage
Association (Fannie Mae), the Federal Home Loan Mortgage Corporatlon (Freddle Mac)

area realtors and lenders, and consumers.

HISTORY:

Date of Implementation: 1986

Current Status: Stopped in 1987.

General Comments: Fannie Mae and Freddie Mac are secondary mortgage lenders
that have two formal underwriting guidelines related to energy efficiency: (1) individuals
can qualify for a loan for an energy-efficient home using a 30% loan-to-income ratio
(in contrast to a 28% ratio for loans for conventional homes); and (2) buyers can include
the cost of certain energy-efficient improvements in their first mortgage by setting money
351de in an escrow account to pay a contractor to do the work. The benefits of the 2%

“ratio stretch’ can be significant. It has been estimated that, in the St. Louis area,
the 2% stretch would increase the number of households qualifying for a $50,000 loan
from 35,000 to 41,200. Looked at another way, the 29% stretch would allow a given
buyer to afford a more expensive home, so that the builder could offer the buyer
more amenities than his competitors could on similar houses without the ratio stretch.

The Energy-Efficient Mortgage (EEM) guidelines are on the books and are used with some
frequency: the National Association of Home Builders (NAHB) has approved 35 to 40 home
energy rating systems for use with their Thermal Performance Guidelines for new homes,
which are recognized by Fannie Mae and Freddie Mac. However, banks don’t normally
send energy-efficient mortgages to Fannie Mae and Freddie Mac because they do not know
about the program.

MARKETING/PROMOTION METHODS: Direct talks with realtors and lenders;
newspaper articles; and booklets distributed to potential homebuyers.

MONITORING/EVALUATION: An evaluation of the program was completed in 1987
(see below). Active participants in developing the program were interviewed.

Market penetration: No mortgages using the EEM feature were issued during
the test period, and relatively few energy audits were requested specifically for the program.
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Savings:
e Fnergy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e [ncentives:
e Private investment:

o~ ' Dlscussmn
' The pilot program falled due to lack of response While consumers were receptive to

the EEM concept, the following factors led to the program’s failure: (1)-a very unfavorable
real estate market in 1986 (low-interest rates and high sales and refinancing volume) and
other factors severely limited interest in any ﬁnancing innovations that might complicate
transactions; (2) low energy prxces and rapidly rising housing prices reduced consumer
interest in energy efficiency issues; (3) this kind of program needed a more intense,"

‘broad based marketing effort with lots of handholding and exposure than was poss1b1e
with the résources available in the pilot program; (4) the mechanics of the program -
requ1red realtors and home sellers to initiate the application process, however, the

main beneficiaries of the program were homébuyers; and (5) interest in the EEM program
from both lenders and realtors was limited (Conn Save did talk with realtors and lenders,
but did not provide sufficient money for advertising). The program still has lots of
potential and awaits a “full-blown test.” :

Fannie Mae and Freddie Mac account for only a fraction-of the secondary market. The °
Federal Housing Administration (FHA) and the Veterans Administration (VA) have their own,
different energy policies, also little used, which may confuse a buyer further. Accordingly, -
there is a need to create more consistency and 51mp1101ty among the various secondary - '
market energy programs.

RELATED PROGRAMS: The Alliance to-Save Energy conducted a national public education
campaign in 1984 to inform home buyers and owners about the opportunities to save enérgy
in a home and ways to finance them. A booklet was distributed free to consumers,
“ Your Home Energy Portfolio, that explained the benefits of energy-efficiency
lending guidelines and encouraged them to seek out lenders that offered these
financing options.

REFERENCES: Miller, 1985; Alliance to Save Energy, ‘“Your Home Energy Portfolio,”
Washington, D.C., 1984; “Energy Conservation Home Financing’ brochure prepared by
Fannie Mae (Washington, D.C.); Alliance to Save Energy, 1987a and 1987b; Lessner,
Slossberg, Gahl and Partners, “Alliance to Save Energy Focus Group of Prospectwe Home
- Buyers,”” Avon, Conn., 1986.

CONTACTS:
Name: Bill Prindle
Position/title: Program Manager
Organization: Alliance to Save Energy .
Address: Suite 206, 1925 K.St., NW, Washington, D.C. "0006
Phone: (202) 857- 0666

DATE: Oct. 28, 1987 / May 23, 1988
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PROGRAM TITLE: Energy Efficient Home Program
PROGRAM SPONSOR: Salt River Project (SRP)

PROGRAM OBJECTIVES: To promote energy conservation, reduce peak load, and
increase market penetration of all-electric homes.

APPROACH: The SRP developed this home energy rating and labeling program for
all-electric homes. The program involves a package of measures, including the following:
energy-efficient-heating and cooling systems (e.g., heat pumps with a minimum 8.6 SEER),
R-30 ceiling and R-14 wall insulation, weatherstripping around doors, window shading on
east/west windows (or double-pane), and the correct orientation of the house.

TARGET BUILDING TYPES: Single-family and multifamily
KEY PAI:{‘,TICIP’ANTS:V Salt River quject, Arizbna Public Service, builders and consumers.
HISTORY: . | ' '

Date of implemeniation: 1980

Current Status: Continuing. ‘
General Comments: The SRP covers 480,000 customers. Arizona Public Service,

with 600,000 customers statewide, recently adopted the Energy Efficient Home Program

MARKETING/PROMOTION METHODS: They use individual contacts with bu1lders
media advertlsmg (primarily newspapers), radio, outdoor billboards, and pomt-of—sale
material in subdivisions. A program logo is placed at the subd1v1s1on and is required
for all advertlslng The SRP reviews advertising to make sure the logo is included.

. The home is marketed as ““The Total Electric Energy Efficient Home.” The SRP- conducts
a $500 000 advertising campalgn that reaches 92% of the buying audience.

MONITORING/EVALUATION:
None by the SRP; the Arizona Public Service has recently started to monitor
energy usage in a few unoccupied test hémes (system loads are artificially created).

Market penetration: 9,000 to 10,000 homes were covered by the program
this year (47,589 homes since the beginning of the project). There are about 15,000
new all-electric homes (single-family, condos, and townhouses) started each year in
this area. Therefore, the program covers 60% to 65% of new- home starts each year About
130 builders are 1nvolved

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
¢ Program administration:
e Incentives:
e Private investment:
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Discussion:
The program has been successful in promoting all-electric homes: 97% of all

the new homes that are built are all-electric. People now identify an all-electric
home with energy efficiency and vice versa. The program has influenced the market:
nonpartmpants are buying energy-efficient equipment because no other kind is
available in the reglon

One obstacle they’ve encountered is with the cost of shade screens. Custom builders
think the screens detract from the aesthetics of the house. They also feel that

the additional cost (about $250 to $300 per house) prevents some potential homebuyers
from buying a home (but this may just be speculation)-

RELATED PROGRAMS: There is a residential retrofit program that offers cash
incentives for switching to highly efficient heating and cooling equipment. :

: REFERENCES “Energy Efficient Home Bullder” brochure prepared by
- the Salt River Project. _

"CONTACTS:
Name: Jack White

Position/title: Manager, Residential Division, Energy Services
Organization: Salt River Project
Address: P.O. Box 52025, Phoenix, Ariz. 85072-2025

- Phone: 602-236-4462

DATE: Nov. 5, 1987 / May 24, 1988
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NEW RESIDENTIAL PROGRAMS (RES-S) SR K .
PROGRAM .'l_‘ITLE:' The_rmal Crafted Home P'rogr@m
PROGRAM SPONSOR: Owens-Corning Fiberglas Corporation _ _
PROGRAM OBJECTIVES: To promote energy efficiency among bﬁilders and cér‘lsuﬁmers.

APPROACH: This program uses the Energy Performance Design System (EPDS) computer
program to estimate the energy needed for heating and cooling a house and to estimate the
operating costs of the heating and cooling systems (energy used by lights, water
heater, and other appliances are not estimated). Energy targets are developed for a
certain type.of housein‘a particular climate zone; there are as many targets as
there are combinations of house types and cllmate zones. Comparisons are made between
energy used in the target house and energy used in the designed new home. Changes
are made to the design of the new home so.that the targeted energy -use is achieved;
and, thus, the home becomes a Thermal Crafted Home (TCH). There are no home inspections:
once designated as a THC home, the contractor has a legal requirement to build the
home as planned (Builder Agreement) and to use Owens-Corning insulation. '

TARGET BUILDING TYPES Slngle famlly . ' ) R
KEY PARTICIPANTS: Owens-Cornlng Flbergla.s bu1lders and homeowners
HISTORY:

Date of Implementation: 1980

Current Status: Continuing

General Comments: The program has evolved technically, but the marketing approach
has remained the same. The first version of the EPDS was a manual; the third and
last technical version was the incorporation of regression equations into a
sophisticated software program (EPDS). Thermal Crafted Homes is not a program
that professes to educate or train in the area of quality of construction.

MARKETING/PROMOTION METHODS: This program is marketed’through the
national Owens-Corning sales force; labels, indicating the house is a Thermal
Crafted house, are used. The program also offers participating builders
merchandlsmg materials and sales aids. Freddie Mac has recognized the EPDS
for rating and labeling homes as part of their mortgage loan program.

MONITORING/EVALUATION:
They monitored 50 homes in the eastern U.S.) but this was an internal report and
cannot be released to us. They found that measured infiltration rates (air changes
per hour) and energy performance were in agreement with predicted values.

Market penetration: One-quarter million homes were built under the TCH
program last year in the whole country (there were 1.7 million housing starts in the
U.S. last year), reflecting a 15% penetration rate.

Savings:
e Energy:
e Peak:

e Dollars:
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Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:
Discussion: ' i A
McBride thought the program was “remarkably successful.” Their.goal is to .
upgrade the standards in general. .National model energy code standards have recently been
revised upwards to the TCH standard (September 25, 1987). Owens-Corning is now in
the process of reviewing the TCH standard to see where the program should go. He
feels that they are starting to reach some technical barriers with regard to
insulation: e.g., there is considerable opposition to the idea of thicker walls
(for more 1nsulatron) C

v RELATED PROGRAMS The EPDS is also used in a program for manufactured housmg,
called: the Energy Qualified (EQ) Program (see writeup). , .

REFERENCES Oberg and Jacob, 1984 Owens-Cornlng Flberglas Corporatlon o
Energy Performance Design System {EPDS) The Computer Program Support Manual, 1983; -
Owens-Cormng Fiberglas Corporation, Energy Performance Design System: Thermal Crafted
Home Plan Analysis Guide, 1983, Owens—Cornlng Fiberglas Corporation, Energy Performance

- Design System (EPDS): The Reference Manual, 1983; Owens-Corning Fiberglas Corporation,
“Legal Considerations Regarding the Thermal Crafted Homes,” brochure, 1983;
Design-System (EPDS): The Reference Manual, 1983; and Ek, 1983. There are: also
numerous articles publlshed on the testlng of the EPDS . T .

CONTACTS

Name: Merle McBride- ~ T e e
Position /title: Research Associate - . o L B -';:w- T,
Organization: Owens-Corning Fiberglas Corporatron X :
Address:  Research and Development Division, Technlcal Center, Granvrlle Ohlo 430"3 _
Phone: 614-587-7083 o , i

; . , ‘ : T,

DATE: Nov. 11,,1987 / June-29, 1988
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NEW RESIDENTIAL PROGRAMS (RES-9)

PROGRAM TITLE: Super Good Cents (SGC) Program
PROGRAM SPONSOR: Bonneville Power Administration (BPA)

PROGRAM OBJECTIVES To encourage the construction and sale of energy-efficient houses
and to assist the region’s building industry in making the transition to more efficient
construction; to help promote the Model Conservatlon Standards (MCS) to homebuyers and the

shelter industry.

APPROACH: The SGC Program is a promotion and technical assistance program implemented
by partlclpatmg utilities and supported by an extensive regional advertising/promotional
campaign carried out by BPA in conjunction with the utilities. Under this program,
the utility reviews builder plans and identifies a cost-effective package of SGC features,
inspects homes under construction, certifies completed structures for compliance with SGC
standards, awards SGC certificates to builders for their homes that qualify, promotes the
sale and occupancy of thesé homes, publicizes and advances the SGC concept among Northwest
builders and other members of the shelter industry, and provides financial incentives to *°
builders or buyers of certified SGC homes. Under this program, BPA supports utility efforts
through regional advertising, cooperative local advertising campaigns with utilities,
coordination of all advertising and promotional activities, technical and sales/marketing
training seminars for utility personnel involved in the program, marketing and promotional-
materials; and computer software for home energy analyses. BPA also reimburses utilities’
for their financial incentives. The goal for the SGC program and its companion program
(the Code Adoption Assistance Program (see writeup)) is to achieve the cost-effective energy
savings from MCS construction. BPA is pursuing this goal.

This program provides construction guidelines and recommended materials that guide
builders in building SGC homes. The Super Good Cents construction standard is based
on the home’s performance rather than on its components: builders can choose from a
combination of energy-efficient features to meet specific kWh per sq. ft. performance
criteria. A computer software package analyzes the home’s design features and computes
their performance. The general construction requirements of the program are: insulated
doors and windows (triple glazed and double glazed low emissivity glass windows with
wood or thermally improved metal frames); wall (R-values of 19, 24, or more),

ceiling (R-38), and floor (R-19 or R-30 under floor) insulation above current code

levels; methods to control air infiltration and moisture; and equipment to ensure
adequate ventilation and air quality; and a high efficiency heating system. There are
four designated paths by which residential buildings can be qualified within the SGC
Program specifications. The four methods and the multitude of options within each method
allow extreme flexibility and a variety of techniques with which to meet the standards:
(1) the Thermal Performance Standards require the overall building heat loss to not
exceed a specific level depending on climate zone; (2) Energy Budgets require that

the long-term average yearly space heating requirements of the dwelling per square

foot of conditioned floor area should not exceed certain levels; (3) the Prescriptive

Path requires components to meet or exceed the prescribed component standards for
framing, ceilings, exterior (above and below) grade walls, floors, basements, doors,
windows, solar features, and thermal mass; and (4) the Point System allows modification
of base case prescriptive options through the use of alternate component specifications.

A computer software package, Wattsun IV, is available through the utilities for

use by consumers and builders to aid in the design and construction of SGC-certified
homes. The program provides a recommended package of measures that meet an energy
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budget for that home in-a specific:climate zone, and:predicts how efficiently that

home will use energy and the length of time reqmred to pay for the additional energy
conservation features. This information can be used by a- prospectlve ‘buyer in comparing
the energy use of SGC with conventionally-built homes, or comparmg the energy efficiency
of two SGC-certified homes : : : .

TARGET BUILDING TYPES Smgle famlly, mult;lfamlly, and manufactured homes
KEY PARTICIPANTS BPA part1c1pat1ng utilities, bullders and homebuyers

HISTORY:

Date of Implementation: 1984
Current Status: Continuing
General Comments: Super Good Cents is patterned after a highly successful
program (the Good Cents Program) déveloped by Southern Electric International (SEI),
a consortium of southeastern utilities. The word “Super’’ was added to Good Cents
to denote the difference between the MCS standards’of this program and the Good Cents
programs operated by utilities within the region. Super Good Cents is part of BPA’s
plan to help carry out mandates in the Northwest Power Act of 1980 by ensuring the
“efficient use of electricity in new homes. Forerunners of the Super Good Cents homes
built under this program were the Thermabilt home in Washington, the Energywise home
in Idaho, the model standards home in Montana ‘and the Oregon Home in Oregon
MARKETING/PROMOTION METHODS There are five major elements in promotmg
the SGC Program. (1) Advertising. BPA provides participating utilities with a
cooperative advertising allowance of 50 cents per residential customer as well
as the support of a regionwide mass media advertising campaign utilizing
radio, TV, and newspapers to promote awareness and interest in SGC homes.
Television has been primarily used for promoting program awareness (expenditures
for television ads through FY 1986 were 60% of the total expenditures for '
advertising). (2) Local promotion. Utilities receive an up-front annual support
payment that ranges from $4,000 to $10,000 based on the number of residential customers
In addition, a $100 payment per certified SGC home is given to utilities to v
support local promotion activities with the shelter industry. (3) Certification.
All new homes that meet the SGC specifications are certified by the utilities
as SGC energy-efficient homes. A certificate accompanies certification, and is
given to both the home and the builder. (4) Shelter industry assistance promotion.
The program provides training, promotional materials, and onsite technical assistance
to assist utilities in promoting SGC to their local shelter industry. Promotional
materials include construction handbooks, program implementation and advertising guides,
a graphics manual, representatives’ handbooks and-builders’ and homebuyers’ guides.
Training is provided for both utility personnel and builders. And (5) Financial
incentives. Financial incentives were added to the program.in July 1986. The
levels for the incentives for single-family homes were $2,000 in 1986 and $1,500 in 1987;.
the current level (1988/89) is $1,000 in climate zone 1 (the warmest climate zone),
$1,250 in climate zone 2; and $1,500 in climate zone 3 (the coldest climate zone).
For multi-family buildings, the incentives were $2,000 for the first unit and $750
for each additional unit in 1986, and* $1,500 and $600 in 1987, respectlvely,
the current level (1988/89) is $1 000 and $"50 respectlvely

The following benefits are stressed: for utllltles, reduction of peak electricity

demand in winter, enhanced public image, reduced utility rates; for builders, expansion
of business by advertising and heightened consumer awareness; and for consumers, reduction

RES-9-2



RES-9 - _RES-9

in operating costs; increase in value of home, greater comfort, and easier home resale."

MONITORING / EVALUATION: ‘ '
A process and impact evaluation study began in August 1985 and will end in April 1989
An interim evaluation report was published in August 1987, covering the period
from the start of the program through September 1986. Specific elements of the
evaluation include baseline and two follow-up surveys for both consumers and builders,
ongoing data collection on the number of new housing starts and SGC home certifications,
an incentive analysis, an analysis of the performance of SGC homes, and a utility .
implementation analysis. There have been seven major surveys (3 consumer surveys,
3 builder surveys, and 1 SGC occupant survey). Three case studies of utilities
implementing the SGC program are presented in the interim evaluation report (Aug. 1987),
and a second interim report will be forthcoming in July 1988. .

Market penetration: As of March 1988, the program had certified over 1,700 s
single-family homes and over 900 multzl-famlly units. The penetration of the
electrically heated new home market in 1988 to date was 18-19%. There was
consxderable variation among utilities: for example, Ashland, Oregon, obtained
penetration levels of 75-80% in 1986 and 1987. As of March 1988, 112 public
and private utilities had joined the SGC Program. .

More than 3,400 builders have been trained in Super Good Cents construction techniques.
There were 27 utility workshops with 644 attendees for 1985 and 1986 combined.-
There were 91 sessions for builders with 2,430 attendees at introductory sessions
and 1,178 at advanced special topic seminars. An additional 22 workshops or seminars .
~ were held for other members of the shelter industry.

Savings:
e Energy: Expect 30% to 50% reduction in electricity use, compared to
.. conventionally-designed homes.
e Peak:
e Dollars:

Costs and cost-effectiveness: $1 million in FY 84, and $4.2 million in FY 85.
e Program administration:
e Incentives:
e Private investment:

Discussion: ’
The findings below are taken from BPA’s interim evaluation report (1987).

One of the more significant program achievements has been the public’s awareness of the
SGC program. The program has met its awareness objectives each year for the first
two years of the program--20% in 1985 and 40% in 1986. The 1985 objective was attained (20%)
and the 1986 objective was exceeded (48%). (The objective for 1987 is 65%).
. Thus, it appears that the general awareness and promotion and marketing effort has
been successful. In spite of this, there was not an equivalent success in terms
of the sale of SGC homes in the market (see above). The first. Interim Report (Aug. 1987)
recommended a redirection of the media campaign with more emphasis placed on motivating the
“aware”’ consumer to act. It was also recommended that more targeted promotion to
a higher income audience and direct mall was warranted, accompanied by less reliance
on TV commercials.

RELATED PROGRAMS: Home energy rating systems (see report).
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REFERENCES: Pacific Northwest Utilities Conference’Committee, 1987; Northwest
Power Planning Council, 1987a, 1987b; Columbia Information Systems, 1986 and 1987;
Columbia Information Systems A Baselme Survey of Consumer Attitudes, Portland,
Oregon, 1986; Mohler and Smith, 1986; “A Builder’s Guide to Super Good Cents Constructlon
and Sales (1987) and “A Home Buyer s Guide to Super Good Cents Comfort and Savings '
(1986),” “Issue Alert: BPA Launches ‘Super Good Cents’ (1984),”” brochures prepared
by BPA; letter from Dick Wanderscheid, Energy Conservation Coordinator, City of Ashland,
Oregon, to Donna Geiger, Public Involvement Manager, BPA, Jan. 6, 1988,

CONTACTS:

Name: Bruce Cody

Position /title: Evaluation Specialist

Organization: BPA ,
Address: RPEB, P.O. Box 36"1 Portland Oregon 97028

- Phone: 503- 230—7314 _ .
DATE: Nov. 6, 1987/June28 188
_ Name: Pat Durocher N ' Co . N o L R
Position /title: Program Manager L L : I
Organization: BPA ' .
Address: RMRB, P.O. Box 3621 Portland Oregon 97028
Phone: 503- 230—5489

DATE: June 28, 1988 .
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NEW RESIDENTIAL PROGRAMS (RES-10)

PROGRAM TITLE: Energy Conservation Home (ECH) Program
PROGRAM SPONSOR: Pacific Gas and Electric Company (PG&E)

PROGRAM OBJECTIVES: To encourage the installation of energy-conserving features
beyond the state energy code to improve the energy-efficient performance of new :

residential buildings.

APPROACH: The ECH program was an incentive marketing program to increase building
contractors’ knowledge of available conservation technologies. To qualify, dwelling -
units, either single-family or multifamily, were rated according to a system based
on installed features. Each point in the rating system represented the potential -
for saving 3 therms of gas or 30 kWh of electricity per year. A point was also
awarded for each 2,000 gallons of water savings per year. After a minimum number
of points were accumulated, monetary incentives were awarded on a per point basis.
The minimum points to qualify were set at 50. A builder could go beyond the minimum-
number of points set by PG&E, but points were not permitted for features mandated
by state or Federal codes. A builder selected any combination of features which
qualified him for the program. The ECH program was the first utility-sponsored
conservation program to attempt to quantify passive solar design features for a °

scoring system.

For single dwellings or projects of three or fewer units, individual verification of
all reported ECH connections was made. For larger subdivisions, 10% of all
units, randomly selected, including models, were inspected for compliance.

If installation problems were noted, the builder was informed and requested to
verify installation prior to receiving program incentives. Should a builder fail
to comply, no incentives were awarded, ECH promotions were not used in the
builder’s advertising, and the homes were not reported in the program.

TARGET BUILDING TYPES: Single-family and multifamily
KEY PARTICIPANTS: PG&E and builders.

HISTORY:

Date of Implementation: May 1976

Current Status: Ended in 1981

General Comments: The focus of the program was on the builder rather
than on the consumer, primarily due to the well-established communication
link already in place between the utility and the builder. There was an 18-month
pilot test before a systemwide ECH program was launched in 1976. In 1977, PG&E
introduced the Premium Energy Conservation Home (PECH) to determine the feasibility
of penetrating the market with a home which would double the energy savings potential
of the basic ECH. In the PECH program, single-family homes required 100 points to
qualify and then received a $60 cash award for single-family units and $40 for
multifamily units. In 1980, the ECH and PECH programs were consolidated and
the program was renamed the Energy Conservation Home program with 50 points
required to qualify and a $2 incentive awarded for every point accumulated beyond the
minimum of 50 with a maximum award limit of $150/unit. On February 1, 1981, the
monetary incentives for the revised ECH program were eliminated in anticipation of
planned conservation incentives to be awarded builders by the California Public
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Utilities Commission: The program- ended whén hrgher mandatory state standards for
-buildings were adopted - : e

MARKETING/PROMOTION METHODS A varlety of marketmg incentives were
offered, most of which were directed at informing prospective home buyers of the
advantages of buying an ECH: cash awards, promotional literature to be displayed .
at the time of sale (ECH awards, signs, sales brochures, and individual customer
certificates), systemwide advertrsmg (ads, publicity, mass mailings, and public v
presentations), and personal contacts with builders. The program was promoted by
stressing the following points: PG&E was committed to energy conservation because it-

" would reduce the need for costly.new:power plants, customers.were willing to invest
in energy-efficient homes because of léwer utility bills and higher resale values,
and builders received a marketing.advantage over less energy efficient homes. Cash
incentives of $2 per point were awarded, up to a maximum of $150 per dwelling and
$15,000 per subdivision (100 or more unlts)

MONITORING/EVALUATION:: : : :

: Energy use of ECH homes was tracked. An evaruatlon of the program was conducted
using econometric analysis, comparing the electric energy consumption behavior of
ECH/PECH homes with other homes built during the same period of time, controlling -

~ for such factors as: variations in appliance ownership, weather, household income,

" energy price, the physical size of the dwelling, the number of occupants, recent
changes in building codes, and certain aspects of lifestyle and conservation-related
attitudes and activities. The total sample size was 180 households.

Market penetration: In 1976, 4,750 homes quahﬁed representlng 8. 6% of
the new homes connected that year (55,232). In 1977, 19,450 homes qualified, 1nclud1ng
~ more than 350 PECHs; representing 20% of the homes constructed that year (97,250).
By 1978, ECH market penetration was 37% of new construction. In 1979, 18,000
PECH homes were built.

Savings:
e Energy: For ECH homes, 10% energy savings, and for PECH homes, 20% energy savings
were estimated using engineering analysis. Using econometric (conditional demand)
analysis, slightly higher savings were calculated (but not significantly different
than PG&E’s estimates). In 1976, 3,808,000 kWh and 471,000 therms were estimated
to be saved (i.e., 802 kWh per house and 99 therms per house).
e Peak:
¢ Dollars:

Costs and cost-effectiveness:
e Program admlnlstratlon
e Incentives:
e Private investment:

- Dlscussmn

The program was successful in terms of penetration (see above) and because some
progressive builders were installing 150 or more points of conservation features.

The growing popularity of the program caused various local public agencies to use
ECH program compliance as a requirement for subdivision or planned development
approval. Also, product vendors solicited builders to use their devices or systems
after receiving point values from PG&E, and a number of builders experimented with
new products and installation techniques to obtain higher point totals.
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Although an effort was made in 1979 to attract the mobile home industry to participate
in the program, little success was achieved. The primary problem was that manufacturers
built their product for natlonw1de distribution, under Federal rather than state

regulations.

RELATED PROGRAMS: In 1979, PG&E introduced a more design-intensive passive solar
home program, the Suntherm Home Program, that offered a computer analysis of : '
submitted designs, and in some cases, direct design assistance to a builder. '
Suntherm Homes had to first qualify as ECHs, independent of solar features, and- .
to include solar features supplying 2 minimum of 50% of the combined energy requirements
of space conditioning and water heating. Financial incentives for each qualifying
dwelling ranged from $500 to $1,000 for designs supplying between 50% and 75% of
the combined water heating and space conditioning requirements. These incentives
were limited to five qualifying homes per design.and five designs per applicant.

A total of 97 single-family and 42 multi-family homes qualified in 1979.

REFERENCES: Hailey, 1980; Parti and Harris, 1982; “Eh‘éfgy Conservation -
Home Requirements and Agreement,” brochpre prepared by PG&E, 1980.
CONTACTS°

Name: Bryan Stokes : ‘
Position /title: Director of Commermal Marketing
Organization: Pacific Gas and Electric Company
Address: 77 Beale St., San Francisco, Ca. 94106
Phone: 415 973-2071 : '

DATE: Oct "3 1987/June 30 1988
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NEW RESIDENTIAL PROGRAMS. (RES-11)

.PROGRAM TITLE: Conservation Rate Discount
PROGRAM SPONSOR Carolma. Power and Lxght (CP&L)

PROGRAM OBJECTIVES Inmally, to conserve energy; currently, to conserve
energy at peak times.

- APPROACH.: This program provides a discount of 5% per kWh (total electricity usage)

to well-insuldted houses (new and existing) with gas heat and to all-electric homes that

meet the Common Sense standard; all homes have electric heat pumps). The minimum
installed thérmal resistance values (insulation) are: R-30 ceilings, R-11 walls, R-19 floors
over crawlspaces, double-pane glass (or single-pané glass with storm w1ndows) wood exterior
doors with storm doors or insulated metal doors, and adequate natural or mechanical attic
ventilation. Substitutions can be made to these insulation values provided the structure’s
overall heat loss, including duct heat loss, is no greater than 0.1 watts (0.34 Btuh) per
square foot of net heated floor area per °F. To sign up, the customer or builder calls

the local CP&L office and a marketing representative 1nspects the residence to confirm its

thermal requirements.
TARGET BUILDING TYPES Smgle-famlly, multlfarnlly, and manufactured homes
KEY PARTICIPANTS: Carolina Power and nght consumers, and bu1lders

HISTORY:

Date of Implementation: 1980
Current Status: Continuing.

"~ General Comments: The discount was mandated by the Public Utilities Commission ;
to encourage :energy conservation; and has been retained as.an incentive to build Common
Sense homes. Common Sense homes automatically receivé a 5% per kWh discount.
Winter rates (Nov. - June) are 6.32 cents per kWh, and summer rates (July - Oct.) are
7.32 cents per kWh. The targeted homes are primarily new homes; a few existing homes
retrofit to meet the standards for the 5% discount.

MARKETING /PROMOTION METHODS: The program is not marketed or promoted
to a great degree; there is some television advertising and bill stuffers. In general,
customers and builders have to take the initiative to contact the utility company.

MONITORING/EVALUATION:

Market penetration: At the end of 1987, 13% of the utility’s residential customers
systemwide (98,000 out of 773,000) were participating in the Common Sense program.
Types of homes participating: 55,000 single-family, 30,000 multifamily, and 13,000
manufactured homes. In terms of rate of participation, 74% of new single-family homes
built each year participate in the Common Sense program; for multifamily it is 55%, and
for manufactured homes it is 24%5. The annual average penetration rate for all new house
types is 53%. An additional 13,000 customers without heat pumps participate in the 5%
discount program, raising the penetration rate from 13% to 14%. v

Savings: '
o Energy: Estimated: for single-family homes, 4,339 kWh /year/home; for multifamily
homes, 1,821 kWh/year/home; for manufactured homes, 6,635 kWh/year/home.
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e Peak: Estimated: 0.7 kW for single-family homes, 0.35 kW for multifamily, and
2 kW for manufactured homes.
¢ Dollars:

Costs and cost-effectiveness: : :
- @ Program administration: About $7. 00 per customer (averaged over all house types)

there are minimal advertlsmg costs.
e Incentives:
e Private investment:

stcussxon The program w1ll contmue as part of a residential package However the
company is currently more interested in peak load reducing and shifting programs.
They are not pushing basic energy conservation programs. The current program has its
_own momentum a.nd sells itself with lxttle promotion by the company.

RELATED, P,RO GR_AMS s
REFERENCES:
CONTACTS:

Name: Chuck Mlessner . ‘
Posxtlon/tltle Manager of Program Support Subumt
Organization: Carolina Power and Light
Address: 1 Hanover School, 8B5, Raleigh, N.C. 27602 '
Phone: 919-836- 7900

DATE: July 7, 1988

Name: Bill Smith

Position /title: (formerly, Manager, Energy Conservation and Load Management -
at Carohna Power and nght) ;

DATE Oct 28, 1987,
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PROGRAM TITLE Residential Conservatlon (RC) Rate and Energy Efﬁment Structure
(EES) Program '

PROGRAM SPONSOR- Duke Power Coinpany
PROGRAM OBJECTIVES To reduce peak demand

APPROACH: This program provrdes a lower rate (12- 14%) for re51dent1al customers
who meet certain insulation guidelines above the current state standards {e.g., R-30
ceiling/attic insulation vs R-19; and R-19 floor/crawl space insulation vs R-ll)

These houses also have R-11 wall insulation (which is the same as the state standard),
and double glazing of windows and doors (state standards are single glazing, unless -
more than 20% of the wall is.glass). Alternatives to these requirements are acceptable -
‘as long as the total heat loss does not exceed 30 Btuh per square foot of net heated area.
This rate is available to new and exrstmg resrdentral structures (s1te burlt '
. manufactured, or multrfamlly)

TARGET BUILDING TYPES New and existing single-family, multlfamlly,
- and manufactured homes , .

KEY PARTICIPANTS Duke Power and consumers.
HISTORY

Date of Implementatlon September 1, 1978
Current, Status: Continuing.- :
General Comments '

¢

MARKETING/PROMOTION METHODS: From 1978 to 1987, the new constructlon market
was contacted using print (e.g., bill inserts), presentations to bullders direct .
contact with customers, and television advertisements. Since Jan. 1, 1988 media
promotion for these programs was terminated because the RC standards appear to have
developed their own momentum. In addition, advertising emphasis is now on the Maximum
Value Home (MAX) Program (see below).'RC construction is still encouraged.

MONITORING/EVALUATION:

. Market penetration: As of Dec. 1987, 242,000 of 1.3 million eligible customers
were on this rate. Current estimates are that 73% of all new home construction is
built to RC standards. Many of the ones that.aren’t meeting the standards are
mobile homes; the owners of these homes want low-cost housing and aren’t that
interested in energy conservation.

Savings:
e Energy: :
o Peak: Expect average per customer reductlons of 3.7 kW in winter and 0.6 KW in summer.
e Dollars: :

Costs and cost-effectiveness:
¢ Program administration:
e Incentives:
e Private investment:
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Discussion: : S et ey : .
The program has been very well-recelved Consumers across North and South Carolina

now expect homes that meet these standards, and home builders respond by providing them.
The program is popular with consumers becausé space conditioning costs are reduced,

and with the utilities because less energy is used during peak hours The program

was considered successful because of the company’s efforts to educate consumers

about the economic and thermal comfort benefits of additional insulation.

Hendrickson noted that while there has been tremendous success for new construction,
the percentage (27%) of the total housing stock meeting the rate qualifications =~ i
is lower,than desired, due to the relatively low level of retrofit activity to date.,

He also noted that a potentral drawback of using the rate structure as an . .

incentive is that results may appear over longer periods of time because: the -

primary focus is on new rather than eexisting homes. In Duke’s case, it took .
approximately 5 years for substantial results and, therefore, conservatron to occur.

The energy savings are mainly due,to upgrading new construction which, given market and
economic conditions,.may. require longer periods of time to infiltrate the market '
Concentrating efforts on existing house stock through retrofitting may induce

the desired behavior throughout the housing market and produce higher levels

of results sooner..  : . e IR

RELATED PROGRAMS: On April 17, 1987, Duke Power began to implement the Maximum
Value Home (MAX) Program to reduce peak demand and increase energy sales during
off-peak periods. Duke Power’s RC Conservation Rate plus a 2% discount is offered
for meeting insulation levels far beyond state building code levels and the oo
installation of a high efficiency heat pump. The heat pump standards are: SEER of
9 or greater, an outside thermostat set at the balance point, and perimeter air
distribution. The house must be pre-wired for air-conditioning and water heater-
load control. The program is targeted to single-family and multlfamlly homes and s .
marketed through television advertising, print media, bill inserts, strong builder )
contacts, and direct contacts by utlllty representatlves The company. expects. the .

' same average customer reductions in peak demand as in the EES program. ‘Duke Power
Is a summer peakmg utility, and heat pump sales are needed to improve the balance of
summer and wmter demand

REFERENCES Hendrrckson et al.,; 1985; Dav1s and Limaye, 1984.°
CONTACTS: TN

Name: Donald Stafford
Position /title: Residential Constructlon Specralrst
Organization: Duke Power Company, = _
Address: P.O."Box 33189, Charlotte N. C. 28242
Phone: 704-373-4556 ° ’ ‘

DATE: June 6, 1988
* Name: Susan Fltzhugh e . R
Position /title: Load analysis engmeer ' - ' ‘ -~
Organization: Duke Power Company
Address: P.O. Box 33189, Charlotte, N. C. 28242
Phone: 704-373-5305

DATE: October 30, 1987 / June 6, 1988
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NEW RESIDENTIAL PROGRAMS (RES-13)

PROGRAM TITLE Residential Service Conservatlon Rate ,
PROGRAM SPONSOR: South Carolma hlectrlc and Gas Comp'my

PROGRAM OBJECTIVES: To go beyond the state energy code.

APPROACH: A conservation rate was established for residential customers whose
homes (new and existing) meet certain insulation standards (for ceilings, walls,
floors, water heater, vents, and ducts) that are more stringent than the state code:
R-30 ceilings, R-11 walls, R-19 floors, double-pane windows, weatherstripping
around doors, insulated ducts, and insulated (R-8 minimum) water heaters.

The utility sends inspectors out to make sure the house meets the criteria.

TARGET BUILDING TYPES New and exlstmg single-family, multlfamlly, and manufactured homes.
KEY PARTICIPANTS South Carolina Electric and Gas Company '

HISTORY:

Date of Implementation: 1982

Current Status: Continuing. :
General Comments: Most builders in South Carolina use the Southern Building Code

for new construction.

MARKETING/PROMOTION METHODS: The discounted rate is about 7% for both the
summer and winter rates. The program is primarily promoted through utility
bill inserts and talks with builders.

MONITORING/EVALUATION:

“Market penetration: 3% (10,500 customers out of 365,000 residential customers);
each year, 3,500 new homes are added to the new rate.

Savings:
¢ Energy:
- o Peak:
¢ Dollars:

Costs and cost-effectiveness:
e Program administration:
¢ Incentives:
e Private investment:

. Discussion: _ _
The program is picking up steam. Two years ago, 2,000 customers were on the

rate. Promotion of the program has increased, and more customers are getting
the rate. v

RELATED PROGRAMS:
REFERENCES: ‘“Meter Miser: The Magnificent 7,” brochure prepared by SCEG.
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CONTACTS:

Name: Gene Gordon ' ‘ L
Position /title: Supervisor, Rate Admmlstratlon ' '
Organization: South Carolina Electric and Gas Company
Address: P.O. Box 764, Columbia, SC 29218
Phone: 803-748-3348

DATE: November 4, 1987.
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NEW RESIDENTIAL PROGRAMS (RES-14)

PROGRAM TITLE: Super Saver Award Program

PROGRAM SPONSOR: Florida Power Corporation (FPC) |

PROGRAM OBJECTIVES: ‘To promote energy-efficient new construction.. . o

APPROACH: An incentive of $350 was given by the utility to the builder or the first
owner if the building had met standards 50% better than the state energy code.

| TARGET BUILDING TYPES: Single-family

KEY PARTICIPANTS: Florida Power Corporation, builders, and consumers.

HISTORY:

Date of Implementation: 1983

Current Status: Discontinued in Oct. 1986. : f L
General Comments: This program was discontinued because the Florlda Energy Code ’
was tightened up, meeting the standards of the utility program. However, there is no
inspection to see if builders are complying with the code.”The state code does not.

have funds for training or inspections. There are no penalties for noncompliance.

As a result, houses are inspected for health and safety hazards; but not for energy.

The Florida PSC has asked all the investor-owned utilities to help promote compliance
with the state energy code, and to educate builders and consumers. Consequently, FPC
has developed training workshops and is seriously thinking of reviving the energy award
program where builders would have to build homes (all-electric and others) 25% better
than the state energy code. The company would then inspect the house for compliance and
issue certificates to homes that comply. There would be no cash incentives. This

. .program is tentative. : o

MARKETING/PROMOTION METHODS: Advertising (newspapers), brochures, signs,
energy fairs, and the local home builders association’s monthly newspaper.

MONITORING /EVALUATION:

Market penetration:

*
Year Number of homes | Market penetration
1983 2,975 37%
1984 3,466 43%
1985 2,975 37%
1986 3.000 38%
Total 12.416 39%

There are one million residential customers in the service area; approxlmately 8,000 new
single-family homes are built each year.

Savings:

e Energy:
e Peak:

e Dollars:
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- Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:
The- program was very successful. A lot of builders liked it and want the utlllty

" to revive the program

RELATED PROGRAMS

REFERENCES:

CONTACTS:

Name: Jack Davis, H2M

Position /title: Program Coordinator
Organization: Florida Power Corporation
Address: P.O. Box 14042, St. Petersburg, Fla. 33733 - |
Phone 813 866-5592 o

DATE: Nov. 9, 1087 / July7, 1988
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NEW RESIDENTIAL PROGRAMS (RES 15)

PROGRAM TITLE: Proposed Hookup Charge '
PROGRAM SPONSOR Maine Public Utility Commlsswn (PUC)

PROGRAM OBJECTIVES: To show consumers the operating cost to the utlhty of electrlc
heat by providing incentives for energy-efficient homes.

APPROACH: This program would have established a sliding scale service connection
or hookup charge for new residential customers who install over 100 amps of power or
for upgrades of power. There would have been a $600 hookup chiarge at the time of hookup
for new service, Or $300 if the house had adequate thermal integrity-(based on a criteria
of 15 Btu/hr/f’c heat loss standard). This standard was tied to Central Maine
Power’s Good Cents Home standard. There would have been a $300 charge for upgrades of
. permanent residential service above 100 amps, with no exceptions. Houses without electric
heat normally use less than 100 amps. This tariff reflected the long-run cost
of providing service to buildings with electric space heat. The charge, while not directly
refundable, would have flowed back over time to an approprlate class of high-use residential .
customers who llved in Good Cents homes.

TARGET BUILDING TYPES: Single-family

KEY PARTICIPANTS:  Maine PUC, Office of Energy Resources, Public Advocate,
builders, and consumers. v

HISTORY:

Date of Implementation: Not implemented (see below).
Current Status: Not being considered.
General Comments: There are no hookup charges in Maine.

MARKETING/PROMOTION METHODS: Not implemented.

MONITORING/EVALUATION: N/A
Market penetration: A

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:
This program was not implemented. There was a stipulated rate design settlement
in Oct. 1986 for both Central Maine Power Company (Maine PUC Docket No.
86-2) and Bangor Hydro-Electric Company (Maine PUC Docket No. 86-106) that included
this hookup charge and time-of-use rates and reflected a movement towards marginal-cost
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pricing. The State Legislature overturned the hookup charge even though the
tariff was broadly supported (including support from the major utility companies).
The Home Builders Association and the Electrical Contractors Association opposed.
the PUC’s decision and brought sufficient pressure to the Leglslature to overturn
the tariff. Electricians customarily put in 200 amp service: it is easier for
consumers to add electrical appliances after house is built, and builders make

-.more money on-installing this increased service. In particular, the electrical
contractors were mad at the tariff and lobbied the Legislature.

‘RELATED PROGRAMS:

REFERENCES: . Letters from Central Maine Power (April 18, 1986), Bangor Hydro-Electric
Company (March 18, 1986), and Maine Public Service Company (April 18, 1986) to - .
the Public Utilities:Commission; Public Utilities Commission, “Order Conditionally
Approving Stipulation of the Cost of Service and Rate Design, Oct. 3, 1986,” and
“Supplemental Stipulation, Oct. 17, 1986,” and Maine Revised Statutes Annotated (MRSA)
Title 35-A, Sec. 3153- A( ). _

CONTACTS
Name: Richard Parker
Position/title: Senior Utility Planner
Organization: Maine Public Utilities Commission
Address: 242 State St., Statehouse Station 18, Augusta, Maine 04333
Phone: 207-289-3831

DATE: Oct. 28, 1987 / June 1, 1988
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NEW RESIDENTIAL PROGRAMS (RES 16)

PROGRAM TITLE Energy Efficient Home Program
PROGRAM SPONSOR: New England Electrlc System (NEES) o \
PROGRAM OBJECTIVES: To make energy-efficient home designs available to the public.

APPROACH: The NEES sponsored-a design competition for architects to develop plans for
moderately priced, energy-efficient single-family homes well suited to New England’s
climate and style. In order to increase energy awareness among their residential customers
and encourage energy-efficient home construction, the utilities publicized and distributed
construction documents for the top three award- winning designs Three demonstration homes
were constructed, and were made available to the public for viewing (i.e. , open houses).

The homes have since been sold.
TARGET BUILDING TYPES: Single-family

KEY PARTICIPANTS: Massachusetts Electrlc Company and the Narragansett Electrlc
Company, sub51d1ar1es of the New England Electrrc System. :

HISTORY: | T ' ‘

Date of Implementation: Early 1983 _

Current Status: The program has ended. They have stopped advertising the program and
no longer distribute documents.

General Comments: Plans of 3 passive solar homes were made available- to the public

in the Fall of 1983. About 35% of the new homes in NEES’s service territory are all-electrie; '

therefore, there is a need to steer away from electric heat (e.g., Massachusetts has a new
building code effective July 1, 1988, that will requlre addrtronal insulation if the.
house uses electric heat).

MARKETING/PROMOTION METHODS: Project described in Better Homes and
Gardens and New Shelter.

MONITORING/EVALUATION:

Market penetration: 185 home designs were submitted by architects and engineers.
Through early 1985, more than 35,000 copies of the design booklet had been mailed;
more than 100,000 visitors have toured the houses.

Savings:
e Energy: These homes are expected to use 4095-60% less energy for heatmg than

conventional homes.
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:
The houses were all within the range of the average buyer, and this was a positive

RES-16-1



RES-16- RES-16-

factor in promoting the concept of energy-efficient design. The designs of the

houses were flexible (e.g., one could change a bedroom into a den), another positive

feature. It was also easy to control air flow, and the passive solar features made

a nice contribution. They found passive solar to be very beneficial for electrically

heated homes, especially in winter between 5 pm and 8 pm: passive solar moved the demand-
for heat 2 to 3 hours away from the evening peak.

They did encounter problems with ground-source heat pumps because of technical
problems (leaks), unreliability, and delays in repairing the systems (one delay in
repair lasted four weeks). Cost-effectiveness of ground-source heat pumps for small
well-insulated homes was not good because of the high capital cost. As a result,
these heat pumps were taken out of two of the three homes.

The program as a whole was a good educatlona,l experience. This program received a
National Award for Energy Innovation in 1985. :

RELATED PROGRAMS:

REFERENCES: :
U.S. Department of Energy, 1985; “Energy Efficient Homes Presentmg the W'mners

in New England Electric’s Energy Efficient Home Design Competition,” brochure
prepared by New England Electric.

CONTACTS
Name Ken Alton
Position/title: (Formerly, Program Manager at New England Power Service Co.)
- Organization: Granite State Electric Company :
Address: Box 487, Lebanon, N.H. 03766-0487
Phone: 603-448-1290

DATE: Nov. 2, 1987 / June 29, 1988
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NEW RESIDENTIAL PROGRAMS (RES-17)

PROGRAM TITLE: Design Assistance Program
PROGRAM SPONSOR Virgima D1v151on of Energy (VDOE)
PROGRAM OBJECTIVES: To encourage design professionals to develop house plans

suitable to Virginia’s climate and market.

APPROACH: This program provided architectural assistance to architects,
builders, and consumers who sent houseplans or working drawings to Virginia’s
two solar architects. The architects advised the design community on energy
efficiency and passive solar design. This service included one-on-one
consultation, literature and plan review, and computer analysis of the efficiency of
the projects. Emphasis was placed on soliciting plans that incorporated strategies
for natural ventilation and passive cooling.

TARGET BUILDING TYPES: Single-family .

KEY PARTICIPANTS: VDOE architects builders, consumers, and the Home Bmlders
Assocxatlon of Virginia.’ _

HISTORY:

Date of Implementation: 1984

Current Status: Terminated in 1987.

General Comments: There was a lot of interest in the program when it first started,

~but the project was terminated due to lack of interest in energy conservation and
passive solar in the mid-1980s. VDOE could not continue to support two solar architects
(part-time) due to the lack of demand for their services. ‘ :

MARKETING/PROMOTION METHODS: Public scrvice announcements, news releases, and
posters were sent to homebuilder supply companies.

MONITORING/EVALUATION: None
Market penetration: .

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
o Private investment:

Discussion:

The program was highly respected and well- received and the program worked well
when interest was high.

-
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RELATED PROGRAMS: The VDOE sponsored the' American Institute of Architects’
(AIA) short course “Energy in Architecture’” from 1984 to 1986. The target
audience was architects and designers working in the public and private sectors.
Training in energy-efficient design practices and in computer-assisted energy
analyses were conducted. The VDOE, along with the AIA and the Virginia Solar
Energy Society, sponsored Virginia’s first passive residential design competition
in 1980, open to all interested individuals, design teams, and builders. The
purpose of the design program was to make passive solar heating and cooling systems
a conventional practice in the design and construction of single-family and multifamily
housing within Virginia. The winning designs were published in a book, Solar
Homes for Virginia. In 1980-81, VDOE sponsored five different building workshops.
Annually, VDOE holds trammg seminars statewide for building inspectors on t;he
energy provisions of the statewide building code. :

_REFERENCESV:vSo'lar Homes for Vz'rgiri_z'a, Virginia Division of Energy, n.d.
CONTACTS: |
Name: Jennifer Snead
Position /title: Program Analyst
Organization: Virginia Department of Mines, Minerals, and Energy
Address: 2201 West Broad St., Richmond, Va 23220
Phone: 804-367-6883

DATE: Oct. 26, 1987 / May 24, 1988
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NEW RESIDENTIAL PROGRAMS (RES-18)
PROGRAM TITLE: Energy Efficient H_ome'Aw:ard Pr‘ogram
PROGRAM SPONSOR: Nevada Power |

PROGRAM OBJECTIVES: Orlgmally, to reduce peak (summer) loads now, to
build off-peak (winter) load. ‘

APPROACH: This program provided awards to builders who built homes that
met certain insulation standards and that included a high efficiency heat pump.
Initially, all the homes had to be all-electric; now, all homes are targeted for

heat pump promotion.
TARGET BUILDING TYPES: Single-family and .multvi_famil);.. ’
KEY PARTICIPANTS: Nevada Power and builders.
HISTORY: -

Date of: Implementatlon 1984 .- -
Current Status: The program recently changed into a heat pump rebat;e program
. for residential and nonresidential buildings.
General Comments: Awards are no longer being given since most bu11ders
_are already meeting state standards. The primary purpose of the heat pump prograrn
| is to’promote electricity use (in competition with gas companies). There are
i no rebates for heat pumps in the commercial sector because commercial burldmgs ’
" are primarily electric. :

MARKETING/PROMOTION METHODS: Awards and rebates for high efﬁcrency
heat pumps. Initially, there was a flat rebate: money was provided if a heat
pump was installed. Now, the rebates vary by the size and efficiency of the unit: larger
heat pumps receive larger rebates.

MONITORING/EVALUATION : :
Heat pump seasonal eﬂicrency rating (SEER) records are continually momtored in
order to.raise the minimum level of SEER for rebates. Attached are records of rebates
for 1984 to the present. In addition, Nevada Power conducts a thorough economic
evaluation of 1ts program. ‘

Market penetratlon’:

Apts. Condos Custom | Subdivision Comrrrercial
Townhouses Houses Houses Buildings Total
1984 * - 961 74 0 0 0 1035
1985 2178 332 78 94 32 2714
1986 3357 308 197 246 575 4683
1987 ** 1864 265 188 C 117 303 ' 2737
Total 8360 979 ' 463 457 910 11.169

* For Dec. 1984 only.
** Through Sept. 1987.
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Savings:
e Energy: .
e Peak: Estimated: 1/2 kW reduction in peak demand for single-family detached houses;

1/4 kW reduction in peak demand for-apartments. The peak reductions
are due mainly to improvements in the air-conditioning component of the

heat pumps.
e Dollars:

Costs and cost-effectiveness: Three benefit/cost ratios were calculated for
single-family attached and single-family detached units:

Attached | Detached

Utility impact 255 2.89
Ratepayer impact 0.74 0.76
Participant impact 1.17 NA

e Program administration:
e Incentives:

Apts. Condos Custom Subdivision | Commercial
Townhouses Houses Houses . Buildings - Total
1984 * | $240,250 $18,500 $0 $0 $0 $258 750
1985 $283,136 $71,176 $18,718 $26,724 $5,532 -$405,286
1986 $352,796 $35,478 $41,317 $54,307 | $101,692 $585,590
1087 ** $141,010 $27,124 $40,149 $23 880 $57,897 - $290,060
Total $1.017.192 | $152.278 | $100.184 | $104,911 $165.121 | $1.539.686

* For Dec. 1984 only.
** Through Sept. 1987.

" e Private'investment:

Discussion: About 90% of the inquiries for new service through Nevada Power’s
Builder Services Department were from residents of multifamily units {(most of the
multifamily units are all-electric). There was not a large spread in SEERs. In 1987,
most of the heat pump and gas/electric package unit SEERS were near 9.0; a few SEERS
were between 8.0 and 8.5, and a few between 10 and 11.9. As time goes on, the number
of low SEERs is expected to be less and less. This trend is probably more to due
with price effects than rebates or standards (there is no minimum SEER in the state
code). The average SEER now is 9.0 (in 1985/86, the average SEER was 8.7,'and 8.4 in 1984).

RELATED PROGRAMS: They are looking at thermal cool storage and high efficiency motors.
REFERENCES:

CONTACTS:

Name: Ron Zanoni
Position /title: Supervisor, Demand-side Planning
Organization: Nevada Power
Address: 6226 West Sahara Ave P.O. Box 230, Las Vegas, Nevada 89151

Phone: 702-367-5116

DATE: Oct. 30, 1987 / June 23, 1988
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NEW RESIDENTIAL PROGRAMS (RES-19)

PROGRAM TITLE: Energy Efficient Building Design Competition
PROGRAM SPONSOR: Energy Efficient Building Association (EEBA)

PROGRAM OBJECTIVES: To recognize and publicize the efforts of builders
who have designed and built cost-effective, energy-efficient buildings; to stimulate
new, replicate energy conservation technologles and to give recognition to groups
of 1nd1v1duals who have worked on these award-winning projects. :

- APPROACH: The competition is open to anyone. There are no cash awards;

a bronze plaque is attached to the award-winning building. The criteria for

entering are: new or retrofit building, must have béen occupied for one year,

must send in one year’s worth of uttlity bills, must have ventilation measurements,

and must have had an energy audit. Accordingly, the performance of the building

is a very important aspect of the program Last year they recelved over 40 apphcatlons
A jury of 3 people reviews the entries. v

The following items are evaluated by the jury: nonrenewable energy required, construction
costs, project administration, site environment, building orientation, replication of
energy-conserving innovations, integration of interdisciplinary teamwork, exterior aesthetics,
thermal envelope design, positioning and area of openings, passive solar heating (if any),

ease of maintenance and vulnerability of devices such as skylights and screens, surface

area of heated building envelope and volume, gross floor area of conditioned space,

use of space, interior environment, indoor environment and use of "indoor air quality systems"
in lieu of ventilation and makeup and combustion air, integration of environmental systems,
energy budget analysis, air-infiltration test by an 1ndependent testing agency, and quality

and clarity of documentation.

TARGET BUILDING TYPES: Single-family and multifamily
KEY PARTICIPANTS: EEBA and builders
HISTORY:

Date of Implementation: 1986

Current Status: Continuing

General Comments: EEBA is six years old and is located at the Un1versxty of Southern
Maine’s Technology Center (Corham, Maine). The purpose of the EEBA is to foster the
development and dissemination of information relating to the design and construction
of energy efficient buildings.

MARKETING/PROMOTION METHODS: The program is promoted at conferences,
through brochures, and in professional journals. A plaque is affixed to the exterior of the building.

MONITORING/EVALUATION:
Market penetration: 40 applicants in 1986
Savings:
e Energy:

e Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

" Discussion: George thinks the program is very worthwhile. There were considerably
fewer applicants in 1987. EEBA will probably loosen the apphcatlon process a little
to encourage greater participation.

RELATED PROGRAMS:

REFERENCES: “Excellence in Housing '88: Sixth Annual International Energy
Efficient Building Conference and Exposition,” brochure prepared by EEBA; and
“Energy Efficient Building Design Competition Proposal,” prepared by EEBA.

CONTACTS:

Name: Doug George (member of EEBA Board of Directors)
Position /title: Owner
Organization: Conserve Associates
Address: 90 Washington St., Dover, N. H. 03820
Phone: 603-749-5995

DATE: Dec: 9, 1987 / June 1, 1988
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NEW RESIDENTIAL PROGRAMS (RES-20)

PROGRAM TITLE: Cut Home Energy Costs (CHEC) Loan Program
PROGRAM SPONSOR: Manitoba Energy and Mines (MEM) |
P\ROGRAM OBJECTIVES: To promote energy efficiency in existing and new homes.

APPROACH The CHEC Loan Program is currently belng implemented for
existing homes; expandmg the program for new homes is being planned (see below).
Low-interest loans are given to homeowners to improve the home to meet the current
standard (R-20 basement (versus R-12 basement), insulated outside sheathing, more
.insulation in attic (versus R-40 attic), and an air-to-air heat exchanger). The conditions
of the CHEC loan are as follows: low-interest rate of 8%%; minimum loan of $250 and maximum
loan of $2,500; maximum 10-year term; monthly payment of $30.34 or multiples thereof;
. convenient payments.on the homeowner s Hydro bill; a mandatory Home CHEC-UP Energy Analysis;
"and only the recommendations of the Advisors are ellglble _

TARGET BUILDING TYPES: Duplex, trlplex 4-p1ex mobile home, and row housing.
(apa,rtments (which are in the commercial program) and summer homes are not eligible).

KEY PARTICIPANTS: Manlt;oba Energy a,nd Mlnes Manltoba Hydro, Winnipeg Hydro, '

homeowners and contractors.
HIS TORY:

Date of Implementation: 1977

Current Status: Continuing

General Comments: The program was modified in Oct of 1986 to increase the .
loan amount from $1,000 to $2,500, decrease the interest rate from 9. 5% to 8%, and
reduce the amortization period from 20 years to 10 years. The loan program does
not cover equipment. The province of Manitoba is in the process of buying up the
gas utility, and the program may be revised to promote efficient gas (heating) appliances.
The cost of energy in Manitoba is relatively low: 3.5 to 4 cents/kWh and $4.20 per mef
for natural gas; Manitoba recently experienced a 259 to 30% reduction in the cost of gas.

MARKETING/PROMOTION METHODS: The program is promoted through a variety of
activities: direct mail (through Hydro bill stuffers/flyers), counter stands in
building supply stores, Home CHEC-UP Advisors, home energy workshops, retailer
training workshops, and newspaper advertisements.

MONITORING/EVALUATION: An evaluation of the retrofit CHEC Loan Program was
conducted (an in-house study), but it is not available to the public.

Market penetration: For existing homes, about 5,000 homes participate each
year, reflecting a 29% annual penetration rate; about 50,000 loans have been
processed, so that 199 of the total stock has been penetrated The stock is
260,000 homes.

Savings:
e Energy:
o Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program admlmstratlon
o Incentives:
e Private investment:

Discussion:
A program expansion into new homes was also developed but not implemented for the

following reasons: (1) the federal R-2000 program (see write up) was in-place (funding
for this program will end in 1989); and (2) MEM did not anticipate the expected demand
for this program: builders indicated that they will have 100% participation (instead of
30-40%) for the 4,000 new single-family homes built each year (in contrast to an annual
average of 2,200 new homes).

The program for existing residential works well. It could be strengthened with the promotion
of efficient heating systems, and program implementation is currently being reviewed.

RELATED PROGRAMS: MEM administers a similar program for existing commercial buildings:
the Business and Commumty CHEC Loan Program. The loans are issued at the Government’s
borrowing rate which is usually 1% less than the consumer’s loan rate. MEM would like
to extend the Program to new commercial buildings, but this will not-occur for some time.

REFERENCES: “Home Energy -Saving Plan,” “Home CHEC-UP/CHEC Loan Program,”
and ‘“How-To Booklets,”” material prepared by Manitoba Energy and Mines.

CONTACTS:

Name: Tom Akerstream
Position /title: Manager, Residential Energy Sector
Organization: Manitoba Energy and Mines
Address: Energy Management Division, 555 - 330 Graham Ave., Winnipeg R3C 4E3, Canada
Phone: 204-945-2116

DATE: Nov. 12, 1987 / June 10, 1988
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NEW RESIDENTIAL PROGRAMS (RES-21)

PROGRAM TITLE: Energy-Efficient Construction Progi‘am

PROGRAM SPONSOR: South Dakota Housing Development Authority (SDHDA) and the
South Dakota Energy Office

PROGRAM OBJECTIVES: To reduce home fuel consumptlon and South Dakota’s
dependence on fuel assistance programs.

APPROACH: South Dakota adopted a voluntary state energy code, and the
code was the first one in the country to be used in conjunction with a State Housing
Finance Agency. Because it is a voluntary code, a program was established (the
Energy-Efficient Construction Program) that allowed home buyers building in
compliance with the code and receiving state loan financing to receive an interest
rate write-down or buy-down (see below). To ensure building compliance, 62 energy -
inspectors were trained and certified to inspect homes built under the code guidelines -
(the inspectors were affiliated with various community action agencies and the South -
Dakota Energy Office, and included several independent inspectors).

TARGET BUILDING TYPES: Single-family and multifamily.

KEY PARTICIPANTS: South Dakota Energy Office, SDHDA, homebuilders’ associations,
realtors, subcontractors, and alternate energy user groups.

HISTORY:

Date of Implementation: April 1, 1985

Current Status: Ended May 1, 1986

General Comments: Effective Aprll 1, 1985, the code required that all :
newly constructed single-family and multlfamlly housing units financed by SDHDA meet
minimum super-insulation standards by using insulation, airtight construction
techniques, and mechanical ventilation. The code 1s unique in that it requires
testing for air infiltration using blower-door technology (maximum air leakage
of no more than 4 air changes per hour at 50 Pascals). However, an administrative
rule adopted in May 1986 gave home buyers the option to waive the energy code
requirements for single-family houses. The code is prescriptive for one and two"
family dwellings. For multifamily housing units, designers may use one of three
allowable methods - energy budget, component performance, or prescriptive method.
The program lasted only one year because the state legislature passed a rule
declaring that the SDHDA could not pass building codes that were more stringent
than federal building codes (and the SDHDA code was more stringent than
HUD’s Mlmmum Property Standards).

MARKETING/PROMOTION METHODS: Various workshops and seminars were held on all
phases of the energy code. A free plan review service was made available to provide
builders with technical assistance during the planning stages and during the construction
phase. Site visits were provided as requested. The interest rate buy-down had to
conform to federal regulations; accordingly, the incentives were in existence for
only the first three years of the mortgage: for the first year, there was a 3 percentage
point reduction, for the second year a 2 percentage point reduction, and for the
third year a 1 percentage point reduction. In the fourth year, the interest rate
was the market rate (9 7/8%).
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MONITORING/EVALUATION:
Utility bill data for houses in the program and a comparison group of gas-heated homes
were examined. ENVEST and HOTCAN were used for financial analysis of data. A homeowner
survey was conducted to measure homeowner satisfaction with the purchased homes and to
follow up on any problems which may have arisen during the design and operation of the
homes (35 households responded out of 67). An evaluation of 45 homes (out of 72 homes built)
with more than 2 months utility data was conducted.

Market penetration: 180 homes (all single-family)

Savings:
e Energy: Achieved 40% to 50% savings; the savings have persisted for 2 years
o Peak: ,
¢ Dollars:

Costs and cost-effectiveness:
e Program administration: $114,535
e Incentives:
e Private investment: :
e Additional construction cost: $2,663 for ga,s-heated homes, and $1,770 for
electric-heated homes. ' '
e Payback periods: 8-9 years for gas-heated homes, and less than 2 years for
electric-heated homes.

Discussion:
The interest rate buydown did not have much impact on consumers’ homebuymg

decisions (due to the limited nature of the program, see above).

Some parts of the code were too stringent for builders and allowed little flexibility
(e.g., allowing substitution of different types and amounts of insulation). The code
was developed to be very simplistic and easy to understand; however, the simplicity
of the code, as reflected in its prescriptive standard, was too rigid.

Homeowners reported problems with ventilation systems and air-to-air heat exchangers.
However, overall homeowner satisfaction with their homes was high. The average gas-heated
home had an air change rate of 2.2 air changes per hour (at 50 pascals), and the average
electric-heated home had an air change rate of 2.9 air changes per hour.

The training seminars were very helpful and provided one of the few opportunities for
builders to learn about new building techniques. However, the people who showed up at
the workshops were not really builders but salesmen and service people. The

real builders didn’t go to the workshops because they needed to make money in

the field. Also, a lot of work was contracted out, and the subcontractors did _

not attend the workshops. Consequently, workshops were held onsite to train the
people actually building the houses. Thus, targeting only builders with training

was not an effective method: future training and technical assistance efforts must

be targeted to hands-on workers and material suppliers.

Air-to-air heat exchangers (AAHX) were too expensive, unreliable, and did not- work
properly and would not be recommended for future programs. Most of the AAHX

were designed and installed to avoid frost buildup, moisture, and condensation problems.
‘However, some cold air did enter, but in very small areas.
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The South Dakota Energy Office recommended that the best way to build an
energy-efficient house was to tighten the house and provide energy-efficient

heating and ventilation equipment: (Note ‘Wegmaii felt most heating equipment is
overspec1ﬁed today - 90% efficiency is often recommended he felt that 80%
-efficiency is adequat;e) .

There was a lot of learning in the program. Some builders will apply what they learned
to their current construction while others might not use what they learn until
more time has elapsed and energy prices begin to increase. Overall, the builders

were supportive of the program.

Some builders are continuing to use what they learned in the program: in particular,
air tightness techniques with mechanical ventilation (they exhaust moisture to the
outside). Some builders have returned to their former habits (e.g., using 2x4
insulation, instead of 2x6).

The program did have another positive feature: it united all the builders in the
state for the first time. Moreover, the builders are now interested in obtaining
contractor’s licenses to maintain their competitive edge against unlicensed contractors.

The program was a good real world application because the builders were regular
folk with no special expertise in energy-efficient construction. He feels that
because of this program, South Dakota is 20 years ahead of most of the other states.

“The program received a Natlonal Award for Energy Innovation in 1986.
RELATED PROGRAMS: The South Dakota Energy Office is currently worklng on

“Blueprints for the 90s” that will examine what products to use, how one

should use them, and when you shouldn’t use them.
REFERENCES Larson et al., 1986 U.S. Department of Energy, 1986a.
CONTACTS

Name: Steve Wegman |

Position/title: Director, Alternative Energy Program

Organization: South Dakota Energy Office

Address: 217-1/2 W. Missouri, Pierre, S.D. 57501-4516

Phone: 605-773-3603

DATE: Nov. 3, 1987 / June 8, 1988
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NEW RESIDENTIAL PROGRAMS (RES-22)

PROGRAM TITLE: The Energy-Efficient Home Project of Oregon (EEHPO)

PROGRAM SPONSOR; Bonneville Power Administration (BPA) (provided administrative
costs), Oregon Department of Commerce’s Housing Division (ODCHD) (provided $900,000
in low-interest rate mortgage funds), and the Energy-Efficient Housing Group (EEHG)

(the consultant that ran the project).

PROGRAM OBJECTIVES: To demonstrate to homebuilders, mortgage lenders, and
buyers the market acceptability and specific advantages of solar energy/energy-conserving
construction in the entry-level home market.

APPROACH: Public funds were used to: (1) create a favorable atmosphere and an
attractive investment vehicle for energy-efficient residential construction;
(2) set up a design/build competition aimed at builders; (3) introduce lenders to
concepts of qualifying ratio adjustments based on energy savings; and (3) prove
in the marketplace the benefits of energy-efficient housing for all participants,
from the secondary mortgage market to the homebuyer. Builders were encouraged to
“adapt a standard starter home model to be more energy-efficient (versus designing from
scratch). A design/build competition was held and was viewed as extremely successful:
68 design entries were received from 52 builders. A winning design had to excel
in several areas: technically (55% of the possible score), marketability of the
design (30%), and the builder’s financial qualifications and experience record (15%).
A review team (8 members) was assembled, representing the cosponsoring organizations and a
cross-section of professional specialties ranging from design, engineering and
construction, to lending, appraising, and sales. Sixteen winners and five alternates
were chosen; all of the winning designs featured sun-tempering of heating requirements
in addition to a tight well-insulated envelope. There were 12 passive solar designs.

Monthly energy savings computations were calculated for each house and provided to _
the Far West Federal Bank for use in qualifying buyers. The Uniform Rating System (URS),
developed by the Western Resources Institute, was used by the bank. The URS rates

the energy efficiency of new and existing housing stock and is recognized by secondary
mortgage lending institutions, such as Freddie Mac (the Federal Home Loan Mortgage
Corporation). The specific savings information for each house was provided to each

builder for their use in future sales of their winning model. The primary incentives

for participation in the program for builders was advantageous mortgage financing

and underwriting and the publicity and marketing of the program (see below).

TARGET BUILDING TYPES: Single-family

KEY PARTICIPANTS: BPA, ODCHD, EEHG, and builders. Cosponsors included: Far
West Federal Bank (made the primary mortgage loans), the Oregon State Homebuilders
Association (provided publicity and logistic support), and the Oregon Department of
Energy (provided technical assistance).

HISTORY:

Date of Implementation: September 1982 to July 1983

Current Status: Terminated

General Comments: The program designers believed that a new technology has
not truly become a normal feature of housing stock until it has been proven in
the entry-level home market. The ODCHD manages an ongoing program to provide
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mortgage financing on affordable homes to below-median-income, families in the
State of Oregon. The funds are raised through state- backed. bond sales, and are
typically offered at below-market rates through participating lenders that make

the primary mortgage loans. Positive cash flow based on savings can be used

in loan underwriting to adjust debt-to-income ratios, thus allowing a lender

- to qualify more buyers for this type of housing stock. A monthly mortgage payment

typically should not exceed 36% to 38% of the applicant’s monthly income; for
energy-efficient homes, that percentage may be raised as high as 42%, enabling

the lender to qualify the buyer for a larger mortgage. In the EEHPO, the use of

the URS resulted in the qualification of one buyer who would have otherw1se been

unable to afford the home.

The program is no longer in eflect because of the local gas companies’ belief that this
program was promoting all-electric homes. About 200 additional homes had been
planned, and these homes were to have been all-electric.

MARKETING/PROMOTION METHODS: Promotion and publicity for the design .
competition was accomplished via press releases (m newspapers and radio), announcements
in the newsletter of the Homebuilders Association, and direct mailings to builders.

A press conference was called to announce the winners, all of whom were presented
an award letter from the Housing Division. Several winners generated their own
publicity and/or used the house as a model which resulted in obtaining further sales.

MONITORING/EVALUATION: Metering of homes was conducted. However, there
was no evaluation because the project ended earlier than anticipated, and because
BPA started their own Residential Standards Demonstration Program (RSDP, see writeup).
Meters are still in, but data are not being collected.

Market penetration: 14 homes

Savings:
e Energy: The 14 homes were estimated to save over 2.8 mllhon kWh over

. the term of the mortgage.
e Peak:
- e Dollars:

Costs and cost-effectiveness:
¢ Program administration:
e Incentives:
e Private investment:

Discussion:
The program was a successful cooperative effort carried out by a coalition of public
and private sector participants. Miller noted three points about the program:
(1) a mortgage financing/underwriting component will stimulate energy-conserving
housing activity, probably at much lower direct governmental cost than isolated
awards or training programs; and (2) homebuilders will respond favorably to a
performance approach than to a more stringent prescriptive approach. However,
Miller believes that people bought the homes because they were nice, well-built homes
(builders were supportive of the program, put a lot of effort into building well-built
homes, and used the homes as spec houses for advertising their business).

RELATED PROGRAMS: BPA’s Code Adoption Demonstration Program, the Early Adopter
Program, the Model Conservation Standards Implementation Assistance Program, and

’»
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the Residential Standards Demonstration Program (RSDP) (see writeups). None of
these programs focused on the financing of homes, the chief focus of this demonstration

project.

REFERENCES: Miller et al., 1984.

CONTACTS:

Name: Carolyn Whitney

Position /title: Head of New Residential Programs
Organization: Bonneville Power Administration

. Address: P.O. Box 3621, M.S. RMRB, Portland, Oregon 97208-3621
Phone: 503-230-5463

DATE: Not interviewed, but person to cdntact.

Name: Kate Miller
Position/title: (formerly a Public Utilities Specialist at BPA)

DATE: Nov. 9, 1987
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PROGRAM TITLE Residential Standards Demonstration Program (RSDP)
PROGRAM SPONSOR Bonneville Power Administration (BPA)

PROGRAM OBJECTIVES: To demonstrate to the homebuilding 1ndustry what the proposed
energy-efficient standards (Model Conservation Standards (MCS)) are, how to comply
with them, and increase the industry’s familiarity with them; and to obtain more
accurate estimates of the average energy savings and increment;al costs assoc1ated

with the MCS

APPROACH: The RSDP is a large-scale demonstration program of new, electrically-heated '
houses built to the MCS. MCS houses have many of the following characteristics: insulated
ceilings (R-30 or R-38) and walls (R-19 to R-31), underfloor insulation (R-19 or R-30),
perimeter insulation (R-10 to R-15), double or triple-glazed windows with thermal-
breaks (insulating material in the window frames to break the thermal path by which
heat-is lost), insulated entry doors, control of air infiltration through careful
caulking, weatherstripping, and vapor barriers, very low infiltration designs incorporating
continuous vapor barriers and air-to-air heat exchangers passxve solar designs, and
use of heat pumps. _ . . o

Houses me,etingvthe MCS are expected to use forty percent of the heating energy

of an otherwise comparable house built to current standards (the “‘current practice”
house). In the RSDP, 423 energy-efficient homes equipped with meters for measuring
actual energy use were built across the region’s three climate zones. An equivalent
number of “current practice’” houses built to the construction practices prevalent

in the region between 1979 and 1983, before the program began, were also equipped .
with meters. In addition, construction cost data and data regarding the characteristics
of the homes (e.g., 1ndoor air quality, solar access, and operation of air-to-air

heat exchangers) were also collected. The project was funded by BPA discretion

in designing and. implementing the RSDP was left to t;he states. - '

TARGET BUILDING TYPES Single family and multifamily

KEY PARTICIPANTS: BPA, the state energy offices of Idaho, Montana,
Oregon, and Washington, general contractors, subcontractors, designers; architects,
the general public, builders, local code oiﬁmals and others familiar with
standard residential construction.. :

HISTORY:

Date of Implementation: 1984

Current Status: Completed ‘

General Comments: The Pacific Northwest- Electric Power Planning and Conservation
Act of 1980 (P.L. 96-501) established the Northwest Power Planning Council that
adopted the MCS for new residential and new commercial buildings in their 1983 Power -
Plan. BPA has oﬁ"ered major programs designed to meet the Counml s goals, including
the RSDP..

MARKETING/PROMOTION' METHODS: A series of orientation sessions were conducted
throughout the four states describing the RSDP to builders, potential homebuyers,
and the general public. Each state held between six and seven orientation sessions.
Approximately 2,000 persons attended the sessions. The states also held a series
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of builder training workshops throughout their respective state; these workshops

were particularly targeted ‘to general contractors, subcontractors, designers, architects,
local code officials, and others familiar with standard residential construction.
Approximately 1,750 builders attended the workshops. BPA also funded a technical
assistance hotline. This service, administered by the International Conference of

Building Officials (WSEO served as a subcontractor), received over 7,000 calls

(from 1984 to 1986) from builders and code officials needing clarification on technical issues.

State energy agencies solicited participation in the RSDP by sending out
additional informational brochures to builders that had initially expressed

an interest in the program. Each state developed its own method for promoting
and marketing the program homes. Most of the states developed a name and logo
that identified the energy efficient homes. There was also advertising in local

newspapers and open houses.

MONITORING/EVALUATION: :
The RSDP included the large-scale monitoring of both construction costs and energy use in
approximately 400 energy-efficient houses and an equivalent number of “current practice”
houses built recently to conventional standards. As part of the monitoring program, houses
- were ‘“triple-metered”’ for electricity consumption by placing separate kilowatt-hour
meters on the space heating circuit, the domestic hot water circuit, and the total
load. In addition, an integrating temperature recorder that measured both
indoor and outdoor temperatures was installed. Cooperating homeowners were paid
to record weekly the meter readings and indoor and outdoor temperatures. Occupants
of both the MCS and current practice houses were surveyed twice to obtain
information on house characteristics, appliances, perceived problems with the
indoor environment, energy-related attitudes, and demographic characteristics.
Thermal monitoring ended in August 1987; 75% of the original participants volunteered
to have their houses monitored for one additional year (1986-87). An infiltration
study, comparing tracer gas measurements with blower door results, 1s continuing.

Market penetration: About 400 energy-efficient homes were built, 2,000 persons
attended orientation sessions, and 1,750 builders attended workshops.

Savings: , .

e Energy: The average annual space heating use for houses built in the RSDP
was approximately 2.5 kWh per sq. ft. less than for comparable houses built
between 1979 and 1983. Assuming the average new house built in the region
has 1,650 sq. ft. of floor area, this translates into a savings of 4,125
kWh per house. ' '

e Peak:

e Dollars:

Costs and cost-effectiveness: The median incremental construction cost reported

by builders was $2.90 per sq. ft. of floor area. The Council used a 36% markup
on direct labor and material costs to account for builders’ indirect costs and profit.
This raises the total cost of the conservation measures installed in the houses
built in RSDP to $3.95 per sq. ft. of floor area. Adding an administrative cost of
20% to this amount makes the final cost to the region $4.94 per sq. ft. of floor
area. Assuming a house that has 1,650 sq. ft. of floor area, the final cost per
house is $7,820. However, more recent experience has shown that builders are
now meeting MCS requirements for less than $2,000 per house.

e Program administration:

e Incentives:
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e Private investment:

e Cost effectiveness: There are cost effective combmatlons of energy.
conservation measures for new residential construction that exceed current
practice and achieve Council-level performance ‘The thermal performance of
the Council’s MCS can generally be achieved in a cost-effective manner.

Houses built to BPA’s recommended MCS had a lower present-value cost to the
consumer than the comparable current practice house (mcludmg first-cost

plus operating costs) : : v o _ )

Discussion:

Parker (1987) described the following lessons learned from the RSDP: ( ) well-insulated
houses consume even less energy for space heating than predlcted (2) conventional houses
perform better than expected, (3) forced-air heating systems In conventionally

built houses may perform poorly unless special attention is placed on reducmg

duct losses, (4) special air-infiltration control measures and air-to-air heat

exchangers are not economical from the standpoint of savmg energy alone, and-

(5) mechanical ventilation systems seem to be a necessity in all modern houses

to help provide adequate indoor air quality. He concluded by saying that, based

on the data from the RSDP, the MCS. are particularly good long-term investments:

it is cheaper in.the Pacific Northwest to conserve electricity with energy- efficient

new housing at MCS levels than it is to. produce electricity with any new generatmg source.

The Northwest Power Plannlng Councrl (1987) and Vine (1987) noted that. there
were many reasons why the cost data from this program should be viewed with
caution. First, many of the builders who participated in the program had never

.. built to the levels of energy efficiency called for in the-MCS. This lack of -

-

experience resulted in higher costs. Second, many of the builders who did- have

.some experlence building to these higher levels of energy efficiency -chose to

exceed the minimum program requirements (they installed even more energy-efficient .
~ymeasures than the model standards required). Builders who exceeded the MCS -
specifications incurred higher costs. Taking these factors into account, the -
Council’s current best estimate of the regional cost of meeting the MCS; including
20% for program administration, is approximately $2.25 per sq. ft. of floor space.’ .:

The Council (1987) also noted that some caution must also be applied to the savings
data. Again, since many of the builders were building their first highly energy-efficient
new home, not all of the construction design goals were:met. Taking this factor into
account, the Council anticipates that over its life a house meeting the MCS will use.
approximately 3 kWh per year per sq. ft. of floorspace less for space heating than

will an identical house built to current practices. This is equivalent to a 50%
reduction in the space heating needs of a typical house. Based on the Council’s
financial assumptions and projected costs and savings, the regional levelized

cost of the MCS is 2.8 cents per kWh.

Selby noted that BPA’s other conservation programs have benefitted from the
RSDP: the program helped start BPA’s Super Good Cents (SGC) program through the
development of building specifications and refined the proposed MCS

RSDP results have already influenced the MCS and the resulting SGC specifications
(BPA (RCDP), 1987). The RSDP cost-effectiveness study provided critical information
needed by the Council and BPA to make programmatic and policy decisions. This
analysis helped identify which measures should be included in the latest version

of the MCS and which should not. For instance, air-to-air heat exchangers (AAHX) and
air tight construction (advanced drywall approach (ADA, a method that seals together
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walls, floors, and ceilings to form a continuous air/vapor barrier) or continuous polyethylene
vapor barriers) became optional, rather than a required measure. Also, as a result of
RSDP, AAHX specifications were upgraded and now provide useful installation details
such as proper sizing of ducting. Also, the ADA was introduced in the RSDP, and

due to its success, was offered as an innovation in the first cycle of the

Residential Construction Demonstration Program (RCDP) (see writeup), allowing it

to gain exposure and mature further. Now, ADA is part of the SGC specifications.
Two-by-six exterior walls, which allowed for more insulation, were not commonly

used by builders in the region, prior to RSDP. As this technique has gained wider
acceptance, 2 X 6 framing material became more readily available and now

“advanced framed’ walls are standard practice in Oregon and Washington. Advanced
framed ceiling trusses, which allow for thicker ceiling insulation, once hard

to find, are also now commonly carried by suppliers. ‘“Thermal-break’ windows,

first required in RSDP, also have become easier to find and are less expensive to purchase.

RELATED PROGRAMS: BPA’s Residential Construction Demonstration Program

" (see writeup).

REFERENCES: Bonneville Power Administration, “The Residential Construction
Demonstration Project: Project Brief,”” brochure, 1987; Bonneville Power Administration,
1986; Crossman, 1986; Drost et al., 1986; Eckman and Watson, 1984; Hart and Selby,
1984; Jackson, 1986; Johnson, 1986; Keating and Bavry, 1986; Keating et al., 1986;
Meier et al., 1986; Northwest Power Planning Council, 1987a; Parker, 1986, 1987a, 1987b;
P. Reiland, M. McKinstry, and P. Thor, Preliminary Air-to-Air Heat Exchangers Testing
Results for the Residential Standards Demonstration Program, Bonneville Power
Administration, Portland, Oregon, 1985; P. Reiland, M. McKinstry, and P. Thor, Preliminary
Formaldehyde Testing Results for the Residential Standards Demonstration Program, Bonneville
Power Administration, Portland, Oregon, 1985; P. Reiland, M. McKinstry, and P. Thor, Preliminary
Radon Testing Results for the Residential Standards Demonstration Program, Bonneville
Power Administration, Portland, Oregon, 1985; Rowan, 1986; Tangora et al, 1986; E. Vine; 1986;
E. Vine and B. Barnes 1986; Watson et al., 1986

CONTACTS:
Name: Jane Selby
Position /title: Program Manager RSDP
Organization: Bonneville Power Administration
Address: P.O. Box 3621, M.S. RMRD, Portland, Oregon 97208
Phone: 503-230-7518

DATE: Dec. 10, 1987 / June 23, 1988
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PROGRAM TITLE: Residential Construction Demonstratron Program (RCDP)
PROGRAM SPONSOR Bonneville Power Admlmstratlon (BPA)

PROGRAM OBJECTIVES: To examine innovative ways of meeting the requirements of
energy-efficient standards (Model Conservation Standards (MCS)); to save electricity
by making new homes more energy efficient; to develop and/or refiné predetermined
conservation techniques and innovations; to examine predetermined conservation
techniques and innovations by gathering specific data on reliability, cost-effectiveness,
and marketability; to introduce the use of innovations which show potential .
to be reliable, cost-effective, and marketable; and disseminate information gathered
from the project which is useful to the shelter industry or to the policy makers in-

the region.

APPROACH The RCDP 1s deswned to develop reliable alternatives for
" - building energy-efficient homes. The RCDP is seen as a testing ground for
energy-efficient techno]ogres prior to transferring them to the shelter industry.
The project operates on an every other year cycle. The first-cycle was conducted in
1986-87. The 1rnplementatron/constructron phase of the second cycle is currently :
underway (1988) and the thrrd cycle 1S targeted for 1990.

To participate in Cycle I of the program contractors had to agree to build

their new home to Super Good Cents (SGC) specifications (see writeup), use a
MCS-approved air leakage control package, install energy-use monltorlng equrpment
and incorporate at least one of the following ‘‘state-of-the-art,’”’ energy-saving
innovations: advanced drywall approach (a method that seals together walls, floors,
and ceilings to form a continuous air/vapor barrier), high R-value walls, air-to-air heat
exchangers with duct heaters, air-to-air heat exchangers with 1ntegrated forced-air
heating systems, exhaust-air heat pumps, and energy-efficient prepackaged modular
homes. During Cycle I, 165 homes were constructed

For the builder, most of the extra expense in meet’ing high energy-efficient
"standards was rermbursed by BPA through the respective state energy offices.
Before construction, contractors had to attend a two-day, SGC training. session
in which standards, technologies, guidelines, and incentives were explained.
The program also oﬂered training for subcontractors and crews and technical -
assistance to both the builder and subtrades. Other builder responsibilities
included tracking material and labor costs and filling out detailed check

sheets as various components of the homes were installed or completed. Two
separate inspections were conducted on finished homes, one for overall SGC
compliance and the other for the technrical RCDP innovation requirements.

Construction for Cycle II began in September 1987. Applications were sent out

to builders for them to choose which innovative programs they wanted to participate

in as part of Cycle II of the program. During Cycle II, the following innovations

are being tested, demonstrated, and marketed: a “Future House,” targeted to be

30% less energy intensive than the current. MCS (10 houses); a Super Good Cents

(SGC) house with energy-efficient appliances (100 houses); volume builder homes

(up to four volume builders will be asked to participate; approximately 20 houses per
builder are expected to be built); air leakage control; active ventilation systems (heat
pumps; low-cost air-to-air heat exchangers, and non-heat recovery systems) (100 houses);
and manufactured (HUD Code) housing (150 houses).

RES-24-1



RES-24 ‘ RES-24

TARGET BUILDING TYPES: Single-family and manufactured homes.

KEY PARTICIPANTS: BPA (sponsor and funder), Washington State Energy Office (WSEO)
(administrator), state energy offices of Washington, Oregon, Idaho, and Montana
(local project management), builders, and buyers of all-electric new homes.

HISTORY:

Date of Implementation: 1986

Current Status: Continuing
General Comments: The genesis of this program was the Residential Standards

Demonstration Program (RSDP, see writeup) in which alternatives to the advanced drywall
approach were proposed that were more appealing to the building community and

were potentially more cost-effective. Data from Cycle [ are presently being entered

into BPA’s data bases, and preliminary analysis has begun.

MARKETING/PROMOTION METHODS: BPA contracted with the WSEO to coordinate
the project. WSEO, in turn, contracted with the state energy offices in Oregon, Idaho,
and Montana for local project administration. The state energy offices promoted the
program primarily to builders who had constructed a SGC home or had participated
in the RSDP. Program mailings were distributed, and the program was described
at public meetings and training sessions. Over 2, 500 builders in the region have
attended RCDP and RSDP training sessions on energy-eﬁicient building techniques
and innovation specific requirements. BPA also funded. a technical assistance
hotline. This service, administered by the the International Conference of Building
Officials (ICBO) (WSEO served as a subcontractor to ICBO), received over 7,000 calls,
from 1984 to 1986, from builders and code officials needing clarification on

technical issues.

Aside from the increase in home value, contractors received cash incentives, ranging

from $4,000 to $4,800 depending on the innovation installed, to cover extra cost and

any associated risk. Bonuses of $350 to $450 were also paid to homeowners for tasks

that related to later monitoring of the home’s energy use, such as stringing wire for
thermal sensors and installing triple base electric utility meters. On some 35 RCDP homes,
contractors received additional $200 bonuses for providing full-scale house doctor treatments
(a technique where a home is tested during construction for air leaks using a blower door).
The homebuyer, or occupant, was given a cash incentive for either recording data

or cooperating in special tests. There was also a bonus for inconveniences, such

as requiring homeowners not to use wood stoves or fireplaces during the monitoring
period, because this form of heat biases the thermal analysis. The homeowner incentive
payment level depended largely upon the number of heating degree days in a year,

ranging from $300 in warmer areas to $450 in the higher, colder elevations.

MONITORING/EVALUATION:
For the 165 houses built in Cycle I, the homes will be monitored through April 1988.
Measurements from ‘‘base-level’’ monitoring include: triple metering of whole
house (measuring space heat, water heat, and total electricity consumption);
tightness of home (measured by the blower door test, used to estimate a home’s
average air change rate over the heatmg season) perﬂuorocarbon tracer
gas (PFT) (which measures average air change rates over time); house characteristics; .
indoor and outdoor temperature data; occupant survey; builder exit survey; and cost
and appliance data.

A subgroup of 45 RCDP homes is undergoing a special two-week ‘“‘personal comfort”
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ventilation test. The procedure involves one week in which all home ventilation
equipment is shut off, and a second week in which it operates normally. A homeowner
survey will assess the contrast in liveability between the two weeks. For participating

in this test, homeowners received a bonus of $200..In addition, other “innovation specific
monitoring’’ will be conducted on specific types of innovation. '

Houses built in Cycle II will be monitored through April 1990 and the following basic
monitoring data will be collected: utility energy, space heat energy, water heat
energy, blower door, PFT, occupant survey, builder exit survey, and house audit
(for house characteristics). The following additional monitoring data will be
collected for specific projects: (1) Future House: appliance audit and external loads;
(2) energy efficient house: appliance audit and refrigerator use; (3) volume builders:
weather data by subdivision; (4) air leakage control: blower door and house doctor;
(5) active ventilation: 12 data points; and (6) manufactured housing: case studies of
manufacturers’ and dealers’ experiences, and design data.

For Cycle Il houses, the following basic cost data will be collected:

ventilation, insulation above Super Good Cents baseline, glazing, builder markup,

and sales price. The following additional cost data will be collected for specific projects:
(1) Future House: appliance cost; (2) energy efficient house: appliance cost,

and thermal insulation cost beyond prescriptive path; (3) air leakage control:

blower door and inspection costs; (4) active ventilation: installation, repair,

and inspection costs; and (5) manufactured housing: incremental wholesale costs

for energy conservation measures. '

Market penetration: One year after the solicitation of builders at the
start of 1986, a total of 117 RCDP-approved contractors in the four states
had built 165 homes that met SGC standards and special RCDP requirements.

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion: Too early for any definitive conclusions.

RELATED PROGRAMS:

REFERENCES: Crossman, 1986; ‘“Residential Construction Demonstration Project,
Fact Sheet - Cycle I, and Fact Sheet - Cycle II,”” prepared by BPA, 1987; “The
Residential Construction Demonstration Project: Project Brief,” prepared by BPA, 1987.

“Residential Construction Demonstration Project: Manufactured Housing Update,’” factsheet
prepared by BPA, 1988. '
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CONTACTS:

Name: Jane Selby
Position /title: Project Manager, RCDP
Organization: Bonneville Power Administration
Address: P.O. Box 3621, M.S. RMRD, Portland, Oregon 97208
Phone: 503-230-7518

DATE: Dec. 10, 1987 / June 23, 1988
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NEW RESIDENTIAL PROGRAMS (RES-25)

PROGRAM TITLE: Energy_Efﬁcient Housing Demonstration ‘Program (EEHDP)
PROGRAM SPONSOR: anesota Housing Finance Agency (MHFA)

PROGRAM OBJECTIVES: To demonstrate to the building commumty and to the public
that energy-efficient housing was within the reach of available technology; to provide
for the ongoing education of builders; to create a group of homes that could act as
examples of energy efficienicy in residential housing; to gather and analyze
energy use data; and to obtain the experience needed for developing prescrlptlve
energy standards for future MHF A home mortgage programs: .

APPROACH: This demonstration program was an $11 million mortgage loan program
that explored new construction techniques and designs to increase the energy efficiency
of housing units. Under the program, 144 detached and multifamily housing umts distributed
throughout Minnesota were constructed by 23 builders. The builders
constructed housing developments ranging from 4 to 12 units. These
units represented more than 30 different designs and included single-family detached,
two-units, quads, and rowhouses (up to 12 units). The designs included
passive solar heating, solar water heating, earth berming, double envelope,
and superinsulation. The designs for these buildings were selected on the basis
of their predicted energy performance, simplicity of operation, integration
of solar domestic hot water system, aesthetic qualities, apparent cost-effectiveness,
and marketability. More than 7,000 entries were received for the drawings on the
144 housing units. Two to twelve units of each design were constructed and the
majority of them were occupied throughout the 1981-82 winter.

TARGET BUILDING TYPES: Single-family, two-units, quads, and rowhouses.

KEY PARTICIPANTS: MHFA, Minnesota Department of Energy, Planning and
Development, Northern States Power and Minnesota Gas Company, builders, homeowners,
University of Minnesota, U.S. Department of Housing and Urban Development (HUD),
private architectural and engineering firms, the building community, and consumers.

HISTORY:

Date of Implementation: 1980

Current Status: Research program ended in 1986 ,

General Comments: This was the first attempt to build a very energy-efficient
house for most of the builders. Research findings were intended to be used as a
basis for setting future policy in delivering single-family housing through MHFA
home mortgage loan programs.

MARKETING/PROMOTION METHODS: A three-day public inspection of selected
designs was held prior to construction. Seven percent interest rate financing was provided.
An EEHDP Builders’ Handbook was prepared. The MHF A assisted builders through a
series of educational training sessions and workshops; upon selection of designs,

MHFA held additional-training sessions for partlclpatlng builders. Appraisers and
inspectors recelved on-the-job training.

MONITORING/EVALUATION:

An evaluation of the effectiveness of these units began in the fall of 1981,
with detailed measurements during 1983-85. Five types of data were collected:
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(1) monthly meter readings by the utility companles as well as weekly meter readings
by the homeowner for both electricity and gas usage, (2) air-infiltration testing

(75 units had blower door tests and 20 of these units had tracer gas tests),

(3) two occupant surveys (80% response rate) on appliance use and use of the unit

by the occupant, (4) builder-reported data on estimated extra costs, and (5) records on
the problems, solutions, and changes in design which occurred during the

construction of the units. Domestic supply and hot water temperatures

were collected for 47 submetered houses. A detailed investigation of 25 houses

was conducted: infrared scanning with fan pressurization, and measurements of furnace
efficiencies, wood moisture, and indoor air quality (by passive monitoring techniques).
Indoor air quality was investigated in 12 experimental EEHDP houses and in an equal
number of control houses: formaldehyde, nitrogen dioxide, and radon were monitored.

Market penetration: 144 houses constructed by 23 builders; 7,000 entries received
in design competition.

Savings:
e Energy: :
e Peak: .
e Dollars:

Costs and cost-effectiveness: The median extra cost of energy efficiency was $7 000
e Program administration:
o Incentives: $11 million loan program
e Private investment:

Other effects: The average total thermal integrity factor (based on net
space heat plus internal gains) for 25 groups of houses was 3.10 Btu per
sq. ft. per degree day (below the program goal of 3.0 Btu per sq. ft.
per degree day). Average air changes per hour was 5.00. The evaluation
report (see references) contains detailed information on the results of
the field research.

Discussion:
Hutchinson noted that builders found their greatest problem in attempting to
apply construction techniques that would reduce the air change rate was one of
training the work crews to properly handle and install air-vapor barriers. The
problems that arose during the program were caused by lack of development in
building techniques, building material and equipment, and by insufficient knowledge
and experience with design and construction of energy-efficient housing.

Hutchinson provides a detailed account of the technical problems encountered

by the builders in constructing these units, including the following: concrete slabs
with ducts, resulting in large energy losses; insulation on outside of foundation
walls protected by stucco, resulting in cracks; large infiltration gaps by plumbing
inserts into the building; and lots of moisture problems.

Hutchinson noted that there were three factors responsible for the success of

the program: (1) the publication of the Builders’ Handbook that included instructions
on energy-efficient design principles and calculation procedures, (2) the inclusion of
below-market interest rate mortgage financing for all units, and (3) the provision

of educational opportunities for architects, designers, engineers, and builders.

Positive spinoffs of the program included the following: (1) the creation of a group

RES-25-2



RES-25 RES-25

of builders and designers who are interested in-building énergy-efficient houses
(some builders have decided to construct only energy-efficient homes in the future);
and (2) all builders have readily accepted the prescrlptlve energy. requrrements of the
MHFA (see below).

Nelson et al noted that there were few significant correlations between energy
performance and design features. They also found no significant differences

in air quality between the energy-efficient houses and the conventionally
constructed control houses. Radon mitigation using subfloor ventilation was
found to be successful in reducing the concentration of radon; attempts to seal -
out radon in two control houses were not successful. Three general builder
guidelines were recommended based on the findings of this research. The guidelines -
address the application and use of thermal insulation, the reduction of air
leakage, and the design and installation of forced-air heat distribution systems.
Overall, the houses were found to be very energy efficient, and simple designs
appeared to be the most cost-effective. :

It is also important to note that the houses investigated in this project were
“first generation’’ energy-efficient houses, and-many improvements in energy-efficient
‘design and construction have taken place since these houses were built.

" Jeff Christian of Oak Ridge National Laboratory (contract manager) thought the
project was beneficial in that it taught people what not to do and, therefore, had a

very large 1mpact

Bruce Nelson of the anesota Department of Energy and Economic Development (one
of the key 1nvest1gators in the research project) thought the program had started '
builders on-their way in the energy conservation field, and as a result, some

builders have taken over 50% of their market. He also felt that one of the major
research ﬁndmgs of this project was that more attention needs to be paid to the

details of constructing homes; therefore, less emphasis should be placed on de51gn1ng '
energy-efficient homes. Future resources would be better spent on “tightening’ up a h
home, rather than in more design work. '

- Based on the results of this program, the MHF A established prescriptive energy
requirements for mortgage loan programs (effective Jan. 1, 1982).

RELATED PROGRAMS: Two similar demonstration programs: BPA’s flesidéntialStandards
Demonstration Program (RSDP) (see writeup) and the Residential Construction Demonstration
Program (RCDP) (see writeup). » . '

REFERENCES: Hutchinson et al., 1984; Nelson et al., 1986;
Nelson, 1986; Nelson et al., 1986.

CONTACT:
Name: May Hutchinson
Position /title: Program Coordinator
Organization: Minnesota Housing Finance Agency
Address: 333 Sibley Street, Suite 200 St. Paul, Minn. 55101
Phone: 612-296-8840 '

DATE: Not interviewed, but person to contact.
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NEW RESIDENTIAL PROGRAMS (RES-26)

PROGRAM TITLE: Denver Metro Home Builders Program (DEMP)
PROGRAM SPONSOR: Solar Energy Research Institute (SERI)

PROGRAM OBJECTIVES: To transfer the results of first-generation passive solar
technologies to the Denver homebuilding industry; to influence changes in the use
of energy; and to gain important visibility for SERI.

APPROACH: SERI planned and executed a project in the Denver metropolitan
area, involving thé construction of twelve new homes using a variety of passive
solar and energy conservation technologies. The program was designed to assist local
homebuilders and developers in designing, constructing, marketing, and monitoring
energy-efficient passive solar homes that cost no more than $120,000 (in fact, the
constructed homes ranged in price from $56,000 to $200,000).

SERI organized and implemented the program by: using its own funds to provide-
energy design consultants to the builders; closely monitoring the program; providing its
own expertise in assisting the builders in deSIgnmg and building the homes; and
arranging for media attentlon

There were three stages in the program: design, construction, and marketing assistance.
The first phase was a solicitation for builder/passive solar architect team
proposals in 1980. SERI selected 12 teams to develop new designs or to revise current
home designs using passive solar design concepts. SERI reviewed and critiqued final
designs by builders to ensure that the builders had a practical and cost-effective
design. The second phase involved construction of the homes from Sept. 1980 to

. Jan. 1981, and SERI oversaw the installation and operation of monitoring equipment
and provided partial retmbursement of builders’ expenses for allowing SERI to monitor
the homes (to pay indirectly for the solar consultants’ fees). In the third phase,
SERI, in cooperation with the Denver Metro Home Builders’ Assocmtlon organized
the “Passwe Solar Home Tour.”

TARGET BUILDING TYPES: -Single-family

KEY PARTICIPANTS: SERI, Denver Metro Home Builders’ Association,

" Colorado Office of Energy Conservation, Western Sun (the regional solar
energy center for the western U.S.), the Colorado Chapter of the American
Institute of Architects, the Colorado Housmg Finance Authority, builders, and
architects.

HISTORY:

Date of Implementation: 1980

Current Status: Ended in 1982

General Comments: While the program ended in 1982, momtormg of some
homes continued for another year (see below).

MARKETING/PROMOTION METHODS: The houses were displayed in a highly
publicized version of the Denver Metro Home Builders’ Association’s annual .
“Parade of Homes” from Feb. 21 to March 8, 1981. Approximately 100,000 people -
visited the 12 new solar homes. The Parade of Homes helped generate 31 sales
contracts (worth $2.5 million) on models, and contributed to a projected 87 additional sales
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within six months for an additional $6.3 million in business. There were several
seminars and workshops, and television, radio, and newspapers were used to promote the program.

MONITORING/EVALUATION:
Thermal monitoring was instituted in Feb. 1981 and continued through 1983. Class B

monitoring was used: data were collected on all ambient conditions (outdoor temperature,
humidity, solar radiation, etc.), gas and electricity usage, domestic hot water use,

and interior temperatures in different zones of the house. The monitoring results

were published in Class B monitoring reports published by SERI (see writeup).

Market penetration: 12 houses built and 87 additional homes.projected to be built
within six months; many new homes have incorporated the energy design ideas developed
for the Denver Metro program. -

Savings
o Energy:
e 'Peak:
e Dollars:

Costs and cost-effectiveness: Passive solar homes cost an extra 10 to 15% (about $10,000)
e Program administration: $150,000
e Incentives: unknown, but money was prov1ded for energy desxgn consultants
fees and for marketlng assistance
e Private investment: unknown, but -builders paid for their land, house, and
~own marketing. :

Discussion:
The home- buylng public became acquamt;ed with both bu1lder/arch1tect/energy consultant

teams and passive solar concepts and at the same time formulated a positive impression
of SERI as the sponsor of such a program. SERI received favorable publicity, and
passive solar and its builders and designers gathered interest and broadened

their market. Local builders knew how to work specifically with solar and

energy conservation consultants, and an important linkage had been forged

between builders and solar designers/architects/energy consultants.

None of the top ten Denver area builders, having control over roughly
70% of new construction, currently offers any passive solar options. The large-volume
builders were more concerned about affordability and concerned about
consumers’ willingness to pay the extra costs associated with a solar home. The
failure of the Denver Metro program to maintain large-volume builder’s interest
and dedication to passive solar housing was, therefore, viewed as a major
shortcoming to the end results. However, the program was successful in impacting
smaller builders and in establishing an extensive and sophisticated energy-support
industry in the Denver area. This network includes solar consultants, designers,
engineers, architects, insulation contractors, window manufacturers, masonry
firms, and several solar heating companies.

One person felt that Denver Metro, in supplying builders with prepaid architects/energy
consultants, who frequently worked in isolation of the builders, had failed to truly educate
the butlders themselves. . Therefore, Denver Metro had not stimulated the long-term
results it could have. Moreover, this arrangement had resulted in the reliance of

builders on architects. Many builders were surprised by designs made by architects,

and SERI had to play an extra role in negotiating agreements at the back-end of

the design stage. This person felt that the builders were the key users of passive
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solar technology. An alternative approach was used in similar programs conducted in
the Pacific Northwest (see below).

Holtz thought that the program was successful because it changed some homebuyers’
and builders’ attitudes towards energy-efficient homes and builders’ construction
practices. During this program, builders of energy-efficient homes had record

sales, and this was a recessionary period. Consequently, other builders took

note, and, as a result, most home construction was energy efficient. Also,

some builders who participated in the program and were active in the Denver Home
Builders’ Association (HBA) are supportive of the Energy Savers Home Program

that was created last year by the local HBA. This program is an energy rating program,
with Bronze, Silver, and Gold awards given for a specified level of energy efficiency.

The impact of the Denver Metro project went beyond the immediate Denver area.

Although numerous other local “Denver Metro”’ programs may have been conducted after
its widely publicized success, the most immediate and directly related efforts came in

the Pacific Northwest, in Portland, Oregon and Spokane, Washington. In fact, the Portland
Solar Homebuilders Program was underway even before the Denver Metro Parade of Homes
project was completed. The Northwest programs, funded by the Bonneville Power
Administration (BPA) and implemented through Western SUN, were not a complete
replication of the Denver Metro program, since they had different contracting
arrangements: they required the architect to submit an invoice to the builder who

then had to sign, in this way testifying that he had reviewed the plans before

the architect was paid. It was hoped that this arrangement would encourage builders

to become more closely involved with the solar concepts than the negotiated arrangement
in Denver had permitted (see above). In this way, the program intended to

force communication between the builders and architects (forcing them to work

as a team) in which the builders would not be at a disadvantage through noninvolvement
until the later stages of the design process. The idea was to get the builders

to oversee the work of the architects.

Aside from the contracting element, arrangements were pretty much the same:

the programs took place in three distinct phases of design/construction, monitoring
and analysis of the finished homes, and marketing assistance (‘home tours’) Like SERI,
BPA reimbursed homeowners for providing access for monitoring purposes.

Western SUN provided each builder with $10,000 toward the costs of hiring the
services of the required professional solar design consultants. In the Portland program,
ten builder/designer teams began the program, and six homes were built.

In the Spokane Solar Homebuilders Program, ten builder/designer teams were
selected, and twelve homes were built. The Portland and Spokane Showcases of
Homes-were run in June and August, 1982, respectively, and with some success.

For a variety of reasons, BPA ended its participation in the Home Builders

Program in Feb. 1982, after two and a half years and $700,000 worth of work.
Western SUN closed its doors to business altogether in May 1982. The effort to
replicate Denver Metro in the Northwest was over.

The Portland and Spokane Homebuilders Programs did have their merits. The concept
of having a public agency working with homebuilders proved successful. There

was a demonstration of reasonably priced homes that looked relatively

conventional. Some builders were taught the design of solar housing, and consumers
were given an opportunity to consider the option.
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RELATED PROGRAMS: A similar program. in 1979 at SERI was the Passive
Solar Manufactured Buildings Program (see writeup). Several programs in the Pacific
Northwest were conducted along similar lines to the Denver program (e.g., the Super Good

Cents and RSDP programs (see writeups).

REFERENCES: Lambright and Slpher 1984; Lambright and Sheehan, 1985; Smith, 1982;
and Baccei, 1981. ‘ .

'CONTACTS:

Name: Michael Holtz (formerly, Chief of Building Systems Research Branch at SERI)

Position /title: President
Organization: Architectural Energy Corporation
Address: 2540 Frontier Ave., Suite 201, Boulder, Colorado 80301

Phone: 303-444-4149

DATE: Jan. 8, 1988 / May 26, 1988
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NEW RESIDENTIAL PROGRAMS (RES-27)

PROGRAM TITLE: Superinsul.ated Housing Demonstration Program

PROGRAM SPONSOR: City of St. Louis

PROGRAM OBJECTIVES: To explore the use of superinsulation as standard
practice in the housing industry, both for new construction and rehabilitation;
to facilitate the introduction of radically new, energy-efficient construction principles into
residential buildings; and to demonstrate that superinsulation is a highly effective
means of residential energy conservation which could be employed in a cost-effective

manner in the local chmate

APPROACH The demonstration program constructed 30 supermsula.ted housmg units of
a variety of types (15 apartments and 3 single-family houses rehabilitated, and 12 new
townhouses). These units would be test cases to adapt Canadian and European
superinsulation standards to a midwestern U.S. climate. The superinsulated units were
characterized by maximum wall (R-41) and ceiling (R-63) insulation, multiglazed windows, .
air-tight construction using a continuous air-vapor barrier, stringent weatherstripping
and strategies to tighten windows, and the use of air-to-air heat exchangers
for ventilation (0.3 air changes per hour natural ventilation) and heat recovery
from exhaust air. The incentive package given to developers con51sted of financial
(see below), technical, and marketing assistance.

Technical assistance included plan review, computer based calculations, design
modifications, training of construction supervisors, and on-site problem solving. -
After candidate developers were selected, technical assistance was given to

upgrade the architectural design of the targeted projects to superinsulation
standards. Several new products were introduced into the St. Louis market including
a hlgh -density, sprayed-in-place cellulose insulation material, several brands

of air-to-air heat exchangers, foam-core stress skin panels, and state-of—the-art

HVAC systems. .

TARGET BUILDING TYPES: Single-family and multifamily
KEY PARTICIPANTS: City of St. Louis and. builders |
- HISTORY:

Date of Implementation: 1984

Current Status: Continuing

General Comments: The City of St. Louis has been working on demonstration
projects with homebuilders and developers since 1983. Prior to this demonstration
program, as part of its Rehab 2000 program, a single-family house was rehabilitated
with state-of-the-art concepts to demonstrate its feasibility and energy reduction.
They estimated a 85% reduction in space heating costs and a 76% reduction in cooling costs.
This project also developed software for energy optimization analysis in prospective
superlnsulatlon projects.

MARKETING/PROMOTION METHODS: One-half of the incremental cost of the
superinsulation improvements was provided by the City of St. Louis. Open houses
were held, and brochures and other types of publicity were produced.

MONITORING/EVALUATION: One-year monitoring of utility bills is being conducted.
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Market penetration: 30 units constructed; they plan to construct another
100 superinsulated homes this year.

Savings:
e Energy: -
e Peak: ' » o C
e Dollars: Superinsulated housing has the potential to be 50% less .
expensive on a life-cycle cost basis, with cumulative direct savings
to the individual homeowner in the range of $40,000 to $50,000.

Costs and cost-effectiveness:
e Program administration:
e Incentives: P
e Private investment:

Other effects: Affordability of homes was increased.

Discussion:
The backing of the developer was critical in successfully modifying a project
to the extent undertaken in this project. The analysis and preliminary monitoring
have shown that superinsulation is feasible and highly cost-effective in a midwestern
climate. The technology was found to be attractive to those in the housing
development community. The City has now incorporated language on energy performance
in its guidelines for public subsidy funding for housing (see below).

Early in 1986, the City of St. Louis implemented mandatory energy standards for all
for-sale and rental properties that utilize seed monies from HUD Community Development
Block Grant (CDBG) funds. The standard affects about 1,400 housing units built annually in
the City. The development of these standards required the energy savings in v
the first year to pay the increase in mortgage costs of the energy package.

The mandatory energy standards represent a 20-25% reduction in heating and

cooling costs over conventional construction practice in St. Louis. An upgraded

package, promoted on a voluntary basis by the City, improves chances for project

funding with the CDBG funds but is not mandatory. The second stage of measures,
approaching superinsulation, targets reductions of 50% over conventional energy costs.

In instituting a superinsulated housing program, the cooperation or active
support of a municipality is key to overcoming builder resistance. The strong
participation of the public entity can also provide a central coordination

- to facilitate a dialogue between all members of the building community.

The success of any technology transfer program is tied to long-term results.

After the demonstration phase, it is important to have some on-going mechanism
to encourage adoption of the new technology. Other approaches may involve loans
or grants as an incentive, adoption of energy standards as part of the building
code, and the use of marketing incentives such as certified homes to highlight
projects utilizing superinsulation.

RELATED PROGRAMS:
REFERENCES: Energy Task Force of the Urban Consortium, 1985; Sackett and Bollinger, 1986.
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CONTACTS:

Name: Don Bollinger
Position /title: Energy Specialist :
Organization: Energy Management Program, City of St. Louis
Address: 411 North 10th Street, St. Louis, Missouri 63101
Phone: 314-622-3400 . _

DATE: June 24, 1988
Name: Jim Sackett
Position /title: Special Projects Director
Organization: Energy Management Program, City of St. Louis
Address: 411 North 10th Street, St. Louis, Missouri 63101
Phone: 314-622- 3400

DATE: Oct. 30, 1987
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NEW RESIDENTIAL PROGRAMS (RES-28)

PROGRAM TITLE: Energy Efficient Housing Demonstration Project

PROGRAM SPONSOR: City of Baltimore’s Department of 'Ho‘"u.sing atid Cpni‘munityv]')e‘veloprr‘lent
(DHCD) and the Maryland Department of Housing and Community Development (MD DHCD)

PROGRAM OBJECTIVES: To demonstrate and disseminate information on the benefits
of energy-efficient housing in Baltimore; and to demonstrate that energy-efficient
homes can be built at lower constructlon/operatlon costs than today’s conventlonal housmg.

APPROACH: The demonstration program is plannmg to construct and/or
rehabilitate 115 housing units, grouped within the City’s 79 square miles. A task
force will be set up to develop the energy-efficient standards for development.
Construction will start in Fall 1988. The demonstration program will encompass
as many building technologies and types as possible, and will include site-built
construction as well as factory-built constructlon Computer-aided design assistance

will also be provided. ‘
TARGET BUILDING TYPES: Single-family and multifamily

KEY PARTICIPANTS: DHCD, MD DHCD, nelghborhood orgamzatlons and non-proﬁt
housing groups. ,

HIS TORY:

Date of Implementation: 1987
Current Status: Continuing (two year project; ends in Aug. 1989)

General Comments: The DHCD is the project manager. The work plan of this
project is being developed.

MARKETING/PROMOTION METHODS: Housing assistance will be provided.
There will be conferences, workshops, building seminars, and open houses for inspection
by the housing industry, contractors, and the consumer. .

MONITORING/EVALUATION:
They are planning to monitor energy usage and indoor air quality for at least
two years after construction. Blower door testing and quality control inspections
will be conducted.

Market penetration: 115 units expected as part of demonstration program

Savings
e Energy:
e Peak:
e Dollars: . .

Costs and cost-effectiveness: They received $500,000 from the Maryland Energy
Overcharge Restitution Trust Fund to fund the project.
e Project administration:
e Incentives: grant program
e Private investment:
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Discussion: The project is jlfgit';s_‘tarting.f
RELATED PROGRAMS:

REFERENCES: “An Energy Efficient Housing Demonstratlon PI‘O_]eCt " grant
. proposal by DHCD. S : o

CONTACTS:,

Name: Richard Keller

Position /title: Contract manager of this project

Organization: Maryland Energy Office .

Address: 301 W. Preston Street, Smte 903, Baltlmore Md. 21"01 9943

Phone: 301-225- 1810
DATE: Dec. 16,__1987 ’
Name: Dave Brosch -
Position /title: Project manager :
Organization: City of Baltimore’s Department of Housing and Communlty Development
Address: 701 St. Paul St.,'Room 101, Baltimore, Md. 21202 ‘
- Phone: 301- 396 5880

DATE: Dec. 17, 1987 / May 26, 1987
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PROGRAM TITLE: Energy Saver Manufactured Home Award Program -
PROGRAM SPONSOR: Arkansas Power and Light (AP&L) |

PROGRAM OBJECTIVES: To sell more‘electricit;y through the promotion of heat
pumps in energy-efficient manufactured housing.

APPROACH: This program was a performance certification program where the
manufacturer certified.that the home met AP&L’s thermal performance standards.
These standards were based on a 40% improvement over the minimum thermal performance
standards and the installation of a properly-sized, high-efficiency heat pump (minimum SEER
of 8.0). The manufacturers were free to meet the energy standards in any least cost manner,
but they usually included R-13 wall insulation, R-20 ceiling insulation, R-19 floor
insulation, and insulated windows (single storm window placed on inside of window)
and doors. Energy Saver agreements were made with manufacturers and dealers.

TARGET BUILDING TYPES: Manufactured homes.

KEY PARTICIPANTS: AP&L, Arkansas Manufactured Housing Assocmtlon manufacturers,
dealers, and consumers. _

HIS TORY

Da.te of Implementatlon 198" : : '

Current Status: Stopped promoting program in 1987 A ' :

General Comments: AP&L believes the dealers are the key participant in-the consumer
" decision process: There are other utilities in the area promoting energy-efficient
manufactured homes (there are 18 electric cooperatlves in Arkansas) About 15% of
new homes in area are manufactured homes. .

MARKETING/PROMOTION METHODS: A seal was affixed to the electrical panel of the
home saying that it was certified. Initially, in addition to advertising the program
for manufacturers, co-op advertising was conducted with dealers: a cooperative advertising
allowance of $300 was given to any dealer who inventoried at least two Energy Saver
homes at the start of the dealer’s program participation, and an additional cooperative
advertlslng allowance of $150 was offered to dealers for each Energy Saver home sold
and sited in the AP&L service area. The dealer must have had at l¢ast one Energy Saver
home on the sales lot at the time advertisements were placed. The allowance applied
only to radio and print advertisements. These incentives were stopped in 1986 and
replaced by another incentive: $200 was given to dealers if they had sold a manufactured
home to one of AP&L’s customers.

MONITORING/EVALUATION: From 1982 to 1986, three heat pumps were monitored.
Market penetration: At least 50 homes out of about 2,000 homes (2%). -

Savings:
e Energy: Heating and cooling energy use was 50% less than a conventionally built
home (of comparable size, but without energy-saving features).
e Peak: Peak loads have been shaved: in these homes, 2- to 2.5-ton heat pumps
were required, in contrast to 3- to 3.5-ton heat pumps in conventional homes.
e Dollars:
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Costs and cost-effectiveness: Approximately $2700 is added to the price of
the home (energy package: $1008; heat pump: $1654 (the cost of the heat pump
was $500, net of strip heating and air-conditioning)
e Program administration: $95,000
e Incentives: $5,000
e Private investment: None
e Cost-effectiveness: 5 year payback

Discussion:
Hendrickson noted that dealers found the price increase hard to sell, and
AP&L encouraged dealers to promote these homes by saying that air-conditioners

- were not needed, saving the consumer about $1500. Another problem was dealer
‘resistance to inventoring the heat pump equipment, which was time consuming, space
.consuming, and expensive. AP&L approached this problem by investigating the
possibility - of allowing the dealer to arrange the heat pump installation at the
home site through local vendors. AP&L had some success with an institutional and
co-op advertising program, and consumer.awareness of the program was high. The
problems experienced by the dealers were blamed for the minimal program success

to date.

Conn noted that the promotion of the program ended because it was not as cost-effective
as promoting heat pumps in conventional housing. In addition, manufacturers were

not stocking this type of manufactured home. Also, as noted above, the dealers were
resistant to the program because they wanted more incentives to sell the homes. These
homes cost more than non-energy-efficient manufactured homes, and the dealers could not
justify the extra costs to the low-income consumers who were the principal buyers

of these homes. These homebuyers were more interested in the initial cost than

the lifecycle cost and could not understand the benefits of a 3 to 5 year payback or

of spending an additional upfront cost of $2,000. They had also heard too many negative
stories about energy conservation and were, therefore, gun shy. Thus, there is a need

to educate the public (especially low-income people with little education) and: the dealers.
AP&L tried to educate the dealers, but they backed out at the end. Other utllltles

ran into-the same problems. .

Conn noted that there have not‘ been any prbbiems. with the homes that have been sold.

Everyone appears to be satisfied with their comfort and energy savings. He thought
the program worked and was an excellent one, but it cost too much to administer it.

RELATED PROGRAMS:
REFERENCES: Hendrickson et al., 1985. .
CONTACTS:
Name: Gifford Conn ‘
Position /title: Commercial Account Executive
Organization: Arkansas Power and Light Company .
Address: P.O. Box 551, Capital Towers Building, Little Rock, Arkansas 72203
Phone: 501-377-4425

DATE: Jan. 13, 1988 / June 28, 1988
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NEW RESIDENTIAL PROGRAMS (RES-30)

PROGRAM TITLE Aﬁ"ordable Comfort n Manufactured Housmg
PROGRAM SPONSOR Nort;h Carolina Albernatrve Energy' Corporation (NCAEC)

PROGRAM OBJECTIVES: To demonstrate that energy ‘efficiency in ‘manufactured
homes can be successfully marketed to prospective home buyers.

APPROACH: A marketing demonstration project was conducted to: (1) demonstrate that
home buyers want, and will buy, energy-efficient manufactured homes, (2) develop a proven
sales kit for retailers of these homes, (3) market the energy efficiency available in
these homes, (4) achieve a signiﬁcant improvement in penetration of an enhanced insulation
standard and heat pumps in new manufactured homes, and (5) promote a consensus standard for
energy-efficient manufactured homes that is recogmzed by all utilities in the state. There
were three phases to this project. The first phase, gathering information, was carried out
through surveys of recent manufactured home buyers in the test market area and the manufactured
home retailers who service that area. Fifteen hundred surveys were sent to customers in the
EMC service area. Some of the results from the consumer survey were used to develop a subsequent
retailer survey. In the second phase, the following marketing tools were designed: consumer and
retailer education, advertising, point-of-sale’ information, and retailér incentives. In the
third phase, the demonstratlon program was 1mplemented In this program, $100 rebates were
offered to customers for purchasing an energy-efﬁcient manufact;ured home.

TARGET BUILDING TYPES Manufactured homes

KEY PARTICIPANTS Alternatlve Energy Corporatlon the state manufactured
housing industry trade group, an Electrlc Membershlp Cooperatlve (EMC) consumers

and retallers
HIS TORY

Date of Implementatlon Sprlng 1987 :
Current Status: Ended after 6 weeks (marketing & promotion was scheduled for only 6 weeks)
General Comments: In North Carolina, 10% of the population currently lives in
manufactured homes. Across the state, manufactured homes have represented 309 of
the new single-family homes for the last; several years. More than 50% of new utility -
connects in rural North Carolina are for manufactured homes. The most significant
finding of an earlier building simulation project was that either added insulation or
heat pumps could save 30% annual energy use in’ manufactured homes. The state’s
investor-owned utilities (IOU’s) currently promote an enhanced insulation package;
however, these homes penetrate only 20% of the new manufactured home market within
the IOU’s territory. Outside the IOU territory, the penetration is less than 10%.
Heat pumps, which are not heavily promoted in manufactured housing (due to their
capital cost) by any North Carolina utility, capture only 6% of the market. The
project also identified significant barriers preventing energy-efficient options"
of any kind from entering into the market: retailers and consumers do not believe
the benefits of the energy-efficient home, retailers lack sales tools that they
will use, no consensus exists among the utilities for an energy-efficient standard,
and manufactured housing is an excessively cost-competitive industry.

MARKETING/PROMOTION METHODS: Consumer and retailer education, advertising

(television and weekly newspapers), point-of-sale information, direct mail to people
who lived in manufactured housing, personal calls to dealers, bill stuffers, brochures,
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and $100 rebates to customers purchasing an energy-efficient manufactured home.

MONITORING/EVALUATION:
A marketing consultant is in the process of evaluating the program, and a report
is expected to be completed by the end of July 1988. :

Market penetration: Only 5 rebates given.

Savings:
e Energy: 30% of annual electricity use, compared to typlcal home bought
e Peak: Unknown, probably none :
e Dollars: $228/year/home A

Costs and cost-effectiveness: ,
e Program administration: $78,900
e Incentives: $500
e Private investment: $20, 000

Dlscussmn
Very low participation levels were obtained. He’s not sure why partlclpatlon was so
bad, but believes dealers may not have been 100% behind the program NCAEC will not

contlnue the program.

RELATED PROGRAMS: Other manufactured housing programs: Bonneville Power
Administration (super insulation package), U.S. Department of Energy (slide rules),
Florida Solar Energy Agency (infiltration measurements), Tennessee Valley Authority
(installation of heat pumps inside mobile homes: makes it more likely that heat pumps will be
used, than if the owners had to install heat pumps themselves), and Santee Cooper '
(an electric cooperative in South Carolina that is attempting to develop a consensus
energy-efficient standard for new manufactured housing; all utilities will comply
with a thermal standard for the shell; this will make life easier for manufactured
home retailers and manufacturers). NCAEC’s program is the only program that directly
deals with marketing issues. o :

REFERENCES: Conlin and Paulos, 1986.
CONTACTS:

Name: Francis Conlin - ,
Position /title: Project manager, residential/commercial area.-
Organization: North Carolina Alternative Energy Corporation
Address: Pamlico Building, Suite 212, P.O. Box 12699, Research Triangle
Park, North Carolina 27709 -
Phone: 919-549-9046

DATE: Nov. 16, 1987 / July 7, 1988
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NEW RESIDENTIAL PROGRAMS (RES 31)

i

PROGRAM TITLE SolarSave Program

1

PROGRAM SPONSORS: Malne Oﬂ‘ice of Energy Resources and the Marne State
‘Housing Authority .

PROGRAM OBJECTIVES: To reduce energy use and costs in manufactured homes through
application of simple passive solar construction and srtlng practlces relying on
the prrvate market and voluntary consumer partlcrpatron

APPROACH: In the Fall of 1984, 10 energy-efﬁcrent manufa.ctured homes were
built by two: manufacturers participating in the program. The State of Maine awarded
grants of $2,828 to qua,liﬁed consumers t6 purchase these homes (as part of a contest).
Residents had to have incomes of $28,000 per year or less to compete, and needed
to certify their income levels and to obtain ﬁnancmg commitments: The winners *
were expécted to make available one year of energy. records and to open their - |
homes to the pubhc during specifi¢ periods of the marketing program. The homes had
to have 80% of the glazed surface of the home facing south. Only 4 of these homes

" were'sold and correctly sited.

TARGET BUILDING TYPES: Manufactured homes.

KEY PARTICIPANTS: Maine Office of Energy Resources 'Maine State Housmg Authorrty,
dealers, manufacturers, and consumers.

HISTORY:

Date of Implementation 1984

Current Status: Ended in 1986

General Comments: The program was formerly called the “Energy- Eﬂ"icrent
Manufactured Home Program

MARKETING/PROMOTION METHODS: An amount of $2,828 was given to owners of the
homes; this amount pald for the cost of the energy upgrade of the home. The program
was marketed twice: in the Winter and in the Spring.

MONITORING/EVALUATION:

Market penetration: 10 homes were built, and 4 were sold in this demonstration program.

Savings
e Energy: 30% fuel savings estimated
e Peak:
e Dollars:

Costs and cost-effectiveness
e Program administration:
o Incentives: $10,744 (Federal Solar Bank Funds)
e Private investment: unknown, but private financing of solar heating
systems were required per federal regulations
e Estimated payback period: varied from 5 to 20 years, depending on assumptlons
for standard construction and fuel escalation.
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Dlscussmn : ‘ '
Hendrickson noted that the lower than expected sales were due to two reasons:

(1) the program was first introduced in December with minimal promotional efforts
directed to consumers and after the main selling season; and (2) the lack of training
and education among dealers about energy efficiency and energy-saving equipment. In
response, educational programs for both dealers and manufacturers were held and were
considered one of the program’s success.

Hoeh noted several problems with the program. First, the potential homebuyers of
these homes were not concerned with energy efficiency, especially passive solar
designs. Second, dealers, the important middle persons between the manufacturers
and consumers, were usually “mom and pop -operations’ that didn’t market the
program or cooperate with the program sponsors. Moreover, they often added markup
costs to the homes so that the sponsors could not guarantee what the retail costs

of the homes would be nor could they guarantee paybacks. And finally, HUD’s _
regulations for the Solar Bank Program were too complex, detailed, and virtually
unworkable. For example HUD’s glazmg ratios were 1nappropr1ate for northern
climates, leading to heating problems in manufactured homes. Also, HUD required
these funds to be used to reduce the principal of loans; therefore, those people

who wanted to buy a manufactured home without a loan were not eligible for this program.

RELATED PROGRAMS:

REFERENCES: Hendrickson et al., 1985.

CONTACTS:

Name: Cynthia Hoeh

Position /title: Program Officer
Organization: Maine State Housing Authority
Address: P.O. Box 2669, Augusta, Mame 04330
Phone: 207-623- 2081 -

DATE: Jan. 27, 1988 / May 26, 1988 -
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NEW RESIDENTIAL PROGRAMS (RES 32)

PROGRAM TITLE Resrdentral Constructron Demonstratlon Project for Manufactured Homes
PROGRAM SPONSOR: Bonneville Power Admmrstratlon (BPA)

PROGRAM OBJECTIVES: To determine the cost to upgrade and the energy savings of
manufactured homes through the design, construction, and testing of energy-efficient
manufactured homes built to a standard equal to that required of site-builders in the region;
and to establish a process for qualifying and certifying Super Good Cents (SGC) manufactured homes.

APPROACH: About 150 manufactured homes should be built to the high energy
standards already required of site-built homes under the Northwest Power ’
Planning Council’s standards. These homes are marketed under the SGC Program (see below).
In response to a Request for Proposals (RFP), at least five manufacturers have agreed
to participate in the project, to build and deliver a home that meets or exceeds the
Model Conservation Standards (MCS). The homes should be placed on their sites by August 1989.

Each state energy office manages and implements the demonstration program in their
state. Each office provides a variety of support to manufacturers, dealers, SGC utilities,
‘and homebuyers. The assistance includes: design assistance, technical assistance, an
1nspectron program dealer trarnmg, and SGC utrlrty and homeowner assrstance as needed

{.

TARGET BUILDING TYPES Manufactured homes
KEY PARTICIPANTS BPA state energy offices dealers, manufacturers and homebuyers.
HISTORY S o

Date of* Implementatlon Jan 1988

Current Status: Continuing

General Comments: The targeted homes are homes constructed under the’ Federal .
Manufactured Homes Construction and Safety Standards (FMHCSS). This demonstration -
program is part of BPA’s Residential Construction Demonstration Program (see writeup).
BPA also created the Energy-Efficiént Manufactured Housing Test and Marketing Program
to encourage the design, construction, and purchase of HUD Code homes which are built
to the levels of the MCS, The progra'm consists of five parts: performance tests (see below),
market analysis, development of a market plan, promotion of the manufacture and sale of
energy-efficient manufactured homes under BPA’s SGC Program, and public/private involvement.
The SGC Program, sponsored by electric utilities and BPA, promotes the construction
of energy-efficient new homes in the Pacific Northwest. The Program funds advertising,
marketing, and training, plus an incentive payment to the builder or the buyer of each
home built and certified as SGC. BPA provides cooperatrve advertising funds to utilities
to conduct their own local campaigns. BPA also conducts a regionwide mass medla
advertising campaign. :

MARKETING/PROMOTION METHODS: From $2,000 (in zone 1, the warmest climate
zone) to $3,000 (in zone 3, the coldest climate zone) will be given to the ma.nufacturer
from $1,000 (zone 1) to $1 500 (zone 3) to the homebuyer; and from $2,000 (zone 1)
to $3,000 (zone 3) to dealers and homebuyers for the monitoring activities. The
homeowner/occupant receive $300 for participating in the monitoring portion of the project.
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MONITORING/EVALUATION: :
These homes will have their space heating, water heatmg, and total energy use
monitored for one year. Monitoring will begin in the fall of 1988. In addition,
case studies of manufacturers’ and dealers’ experiences, occupant surveys, and
radon monitoring (on a voluntary basis) will be conducted. Design and cost data

will also be collected.

Market penetration: 150 homes are planned as part of demonstratron prOJect
(5 homes have already been built). Five of the 17 regional manufacturers are

participating in-the project.

Savings
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness
e Program administration:
o Incentives: :
e Private investrnent'

Discussion: The program.is _]llSt startlng BPA is getting a high level of
interest from regional dealers, especrally those that partrcrpated in BPA’s trammg sessions.

RELATED PROGRAMS Previously, i in 1985, BPA, under an 1nteragency agreement
-with the Tulalip Indian Tribes, had 34 manufactured homes built to the MCS standard
and sited them in Marysville, Washlngton about 50 miles north of Seattle. BPA paid
for the upgrade of the homes to meet the MCS standard (Super Good Cents standard) so
that BPA could monitor the homes. The homes were built to meet BPA’s climate zone 1
energy use criteria. HUD’s manufactured homes were exempt from state and local codes.
The purpose of the program was to get information on the cost and energy savings
of Super Good: Cents standards in manufactured homes. The homes are being monitored
for space heat, domestic water heat, and total energy, use. One year’s worth.of
energy data has been collected and is presently being analyzed The results will be
compared to a subsample of, 600 manufactured homes in the Hood River area. The cost -
paid to upgrade the Tulalip Homes was based on material cost only and ranged from
$1.66 per sq. ft. for 4-bedroom homes to $1.95 for 2-bedroom homes; customer costs
would have ranged from $3.68 per sq. ft. to $4.32 per sq. ft. (mcludes markup),
respectlvely{ if the same homes had been purchased by the consumer.

BPA also contracted with a manufacturer to construct and deliver five HUD code

homes built to the same MCS specifications as required for sité-built homes. The manufacturer
was instructed to comply with the MCS specifications at the lowest possible cost..

Estimated energy savings ranged from 3.55 kWh per sq. ft. in climate zone 1

to 7.15 kWh per sq. ft. in climate zone 3. Customer cost (materlal cost plus

markup) would have ranged from $4.66 per sq. ft. to $6 67 per sq. ft. if they

had been purchased through normal channels.

REFERENCES: Pacrﬁc Northwest Utrhtres Conference Committee, 1987; S. Onlsko 1985 1986;
B.L. Mohler and.S.A. Smith, 1986; and “Residential Construction Demonstratlon Pro_;ect
Manufactured Housing Update " factsheet prepared by BPA, 1988. .
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CONTACTS:

Name: Stephen Onisko

Position /title: General Engineer

Organization: BPA

Address: P.O. Box 3621, M.S. RMRD Portland Oregon 97208

Phone: 503-230-5490 . N ‘ N
DATE: Jan. 8, 1988 / May 27, 1988
Name: Allen Lee

Position /title: Senior Research Scxentlst _ »
Organization: Pacific Northwest Laboratory

Address: 500 NE Multnonah, Suite 650, Portland Oregon 97232 .

Phone: 503-230-7584

DATE: Jan. 8, 1988° =+
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NEW RESIDENTIAL PROGRAMS (RES-33)

PROGRAM TITLE: Energy-Qualified (EQ) Home Program
PROGRAM SPONSOR: Owens-Corning Fiberglas (OCF) Corporation
PROGRAM OBJECTIVES: To promofe energy efficiency in manufactured housing.

APPROACH: This program uses the Energy Performance Design System (EPDS) computer
program to estimate the energy needed for heating and cooling a manufactured house
and to estimate the operating costs of the heating and cooling systems (energy used
by lights, water heater, and other appliances are not estimated). Energy targets
are developed for a certain type of manufactured house in a particular climate zone
(there are three climate zones; based on HUD’s thermal zones); there are as many .
targets as there are combinations of house types and climate zones. Prototypical
homes are examined and a package is put together for each prototype. If a house
is designed to meet a certain package, then it’s an EQ house. Individual house
plans are not reviewed, and there are no inspections: once designated as an EQ house,
the contractor has a legal requirement to build to the standards and to use Owen- Cornmg insulation.

TARGET BUILDING TYPES: Manufactured homes.

KEY PARTICIPANTS: Owens-Corning Fiberglas, dealers, manufacturers, and consumers.

HISTORY:

Date of Implementation: 1980

Current Status: Continuing

General Comments: The program has evolved technically, but the marketing approach
has remained the same. The first version of the EPDS was a manual; the third and
last technical version was the incorporation of regression equations into a
sophisticated software program (EPDS). EQ Homes is not a program
that professes to educate or train in the area of quality of construction.
Hendrickson noted that this program is probably the single most widely accepted
and utilized energy conservation marketing program in the manufactured home

industry today.
o

MARKETING/PROMOTION METHODS: This program is marketed through the
national OCF’s sales force, and the primary focus of the program is at the retail
level through dealers. The EQ program provides dealers with selling tools and
advertising support to aid their sales efforts. The principal promotional and
sales incentives include outdoor EQ billboards, banner displays, newspaper advertisement
kits, customer literature and literature displays, a flip chart presentation
for potential buyers, open house brochures, buttons, T-shirts, pens, hats, etc..
For each EQ home sold, dealers receive 100 to 600 points that can be redeemed for prizes.
Participating dealers also receive a commemorative plaque and official EQ certificate,
and local media are notified. Member dealers believe that the combination of advertising
and cost/savings information is the key to the program’s success. Participating
manufacturers also receive a commemorative plaque and official EQ certificate, with local
media notification. Manufacturers with their own dealer network are used by OCF as an
agent through which the EQ program is administered. For consumers, a $100 rebate
is available at specially designated times with the purchase of an EQ home.
An EQ Home Certificate is given to the consumer at the time of sale.
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MONITORING/EVALUATION: -~ -
Market penetration: |

Savings:
e Energy:
e Peak:

e Dollars:

Costs and cost-effectiveness:
e Program admmlstratlon
e Incentives:
. Private i lm estment:

Discussion:
Hendrickson noted that this program has met with acceptance and success However
he noted that one potential drawback of this kind of program is the consumer’s
perception of information source credibility. OCF has a vested interest in selling
energy efficiency (insulation), and dealers have vested interests in selling
upgrade packages (profits). However, dealers claim that the consumer is well educated
on the value of energy efficiency and respects the credibility of OCF. Thus,
these concerns have not become a hindrance to sales. ,

RELATED PROGRAMS: The EPDS is also used in OCF s Thermal Crafted Home

Program (see wrlteup) for site built homes

REFERENCES: Hendrickson et al., 1985; Oberg and Jacob, 1984; Owens-Corning

- Fiberglas Corporation, Energy Performance Design System (EPDS) The Computer Program
Support Manual, 1983; Owens-Corning Fiberglas Corporation, Energy Performance Design
System: Thermal Crafted Home Plan Analysis Guide, 1983; Owens-Corning Fiberglas Corporation,
Energy Performance Design System (EPDS): The Reference Manual, 1983; Owens-Cormng
Fiberglas Corporation, “‘Legal Considerations Regarding the Thermal Crafted Homes,” brochure,
1983; Design System (EPDS): The Reference Manual, 1983; and Ek, 1983. There are also
numerous articles published on the testing of the EPDS

CON TACTS:
Name: Merle McBride
Position /title: Research Associate
Organization: Owens-Corning Fiberglas Corporatlon
Address: Research-and Development D1v1510n Technical Center, Granville, Ohlo 43023
Phone: 614—587 7083

DATE: Nov 11, 1987 / June 28, 1988
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NEW RESIDENTIAL PROGRAMS (RES-34) ...

PROGRAM TITLE: Alaska Craftsman Home Program (ACHP)
PROGRAM SPONSOR: Alaska Department of Community and Regional Affairs

PROGRAM OBJECTIVES: To encourage builders to go beyond state standards
in new houses (i.e., promote energy efficiency) and to build high quality homes;
and to create a market for better built and more affordable homes.

APPROACH: The ACHP is an educational/information network designed to keep

the building industry in tune with technological advances. The Alaska Office of Energy .
Programs and the Un1vers1ty of Alaska cooperate to educate homebuilders on proven methods
of reducing the thermal requirements of a residence. The program sets goals for

performance rather than prescribing specific designs or standards. Criteria include:

thermal requirements for the building eénvelope based on "local climate and energy

costs, blower door tests to ensure minimal-air leakage, controlled ventilation .
systems to ensure adequate air quality, and energy -efficient lighting and appliance . ..
requirements. . o :

The program selected 24 builders from around the state to take part as volunteer g
regional trainers. These individuals came to the program with a vast

array of expertise in building homes in Alaska and received an extensive |

training effort on the latest state-of-the-art superinsulated building technologles

They then returned to their regions to train other builders and serve as resource

persons for their regions. ACHP houses are expected to be built during 1988. No funds
are provided for actual construction, nor are there any monetary incentives. :

TARGET BUILDING TYPES- Single-family,

KEY: PARTICIPANTS Alaska Department of Commumty and Reglonal Aﬂalrs ‘the

University of Alaska Cooperamve Extensmn Serv1ce the Alaska State Homebuxlders
Assomatlon and bu1lders ' - .

HIS TORY:

Date of Implementation: 1986

Current Status: Continuing. .

General Comments: This program is a voluntary program that was set up to
go beyond the state energy code. The minimum requirement for this program
represents the optimum standard that was examined in' the process of developing -
the state code. New.residential standards will go into effect Oct. 1, 1988

MARKETING/PROMOTION {fETHODS: Training workshops. Limited marketmg, so far:
posters, fliers, yard signs, radio spots, and newspaper display ads. A vastly incréased”
marketing effort is expected in FY 1989.

MONITORING/EVALUATION:
In late October 1987, the program was informally reviewed to see what’s been learned,

what changes were needed, and how to revise the handbook for meeting the Alaska Craftsman
Home Standard. An evaluation is planned for FY 1989.

Market penetration:
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Savings:
e Energy: Estimate 80% savmgs compared to conventlonal (pre-energy standard
houses). -

o Peak:
o Dollars: Depending upon state region, estimated savings range from $450 to

$2800 per house per year for heating savmgs alone.

Costs a.nd cost-effectiveness:
e Program admmlstramon $228, 000 for 1988, $3OO 000 for 1989

e Incentives:
e Private investment: Over 10,000 hours of time volunteered by professwnals

of the building industry so far; there is no direct financial support by the
private sector. s . ,

Dlscussmn
Too early to say anythmg deﬁmtlve The program received a Natlonal Award for Energy

Innovation in 1987.

RELATED PROGRAMS: There is a voluntary home energy rating and labelling
program in Alaska, the Energy Rated Home (ERH) Program. The ERH is basically a
financial "bridge" to help people go from conventional housing to energy-efficient -
housing by shifting homeowner costs from energy to the mortgage.

REFERENCES: Conservation Update, March 1987; U.S. Department of Energy,
National Awards Program for Energy Innovation: Award Winners 1987, Washington,

D.C., 1987.
CONTACTS:

Name: Stuart Brooks
Position /title: Architect Assistant
Organization: Alaska Department of Community and Regional Affairs
Address: 949 E. 36th St Suite 403, Anchorage Alaska 99508
Phone 907- 563 1955

t

DATE: Junel 1988 S -

Name: Frank D’Elia
Position /title: Energy Specialist -
Organization: Alaska Department of Community and Regional Affairs
Address: 949 E. 36th St., Suite 403, Anchorage, Alaska 99508
Phone: 907-563-1955

DATE: Oct. 23, 1987
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NEW RESIDENTIAL PROGRAMS (RES 35)

PROGRAM TITLE: Bulldmg Industries Short Course
PROGRAM SPONSOR: Arizona Department of Energy

PROGRAM OBJECTIVES: To prov1de energy conservation information to targeted
audiences: real estate people, builders, and apartment managers ' ‘

APPROACH: Two to five worl\shops are held each year; they are one-half day seminars
geared for real estate people (topics include home financing, and the Fannie Mae and
Freddie Mac programs), builders (topics include information on‘the latest energy and
building technologies, energy-efficient appliances, house orientation, and shading
techniques), and apartment managers (topics include the retrofit of existing apartments _
and 1nformatlon on how to understand utlhty bills and demand rates) =

TARGET BUILDING TYPES: Single-family and multlfamlly

KEY PARTICIPANTS: Arizona Department of Energy, bu1lders real estate people
apartment managers, and their respectrve orgamzatlons S )

HISTORY:

Date of Implementatlon ‘1982
Current Status: Continuing.
General Comments:

MARKETING/PROMOTION METHODS Mailing lists of targeted groups are used

for notification of workshops; news releases. -

MONITORING/EVALUATION:.
A survey was sent out 18 months ago to workshop partlcrpants A p051t1ve response
to the program was obtained from the survey returns. The program has been very -
successful with apartment managers who have told the Energy Office that the workshops
- have directly impacted their activities. It is much harder to estimate the impact
of the program on builders of new homes.

Market penetration: There have been an average of 30-40. partlclpants at :
the workshops for apartment managers. L

Savings:
e Energy:
e Peak:
o Dollars:

Costs and cost-effectiveness:
e Program administration:
e [ncentives:
e Private investment:

Discussion:
The program is worthwhile. Because there is no statewide building code in Arizona,
the Energy Office has to convince builders to build energy-efficient homes.
It is difficult to isolate the energy consumption impacts of this program from other
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programs. For example; the Arizona Energy Office has been promoting high efficiency
cooling units; at the same time, the two major utilities in the Phoenix area keep
increasing the efficiency (SEER) of therr cooling equipment and are using incentives
to promote their program

RELATED PROGRAMS:'
REFERENCES:
CONTACT:
Name: Jim Westberg
Position/title: Manager, Schools and Hospitals Program
Organization: Arizona Energy Office _
Address: Office of Economic Planning and Development ‘Energy Division,
1700 West Washington, 5th Floor, Phoenix, Arizona 85007
Phone: 602-255-4945 ' _

 DATE: Oct. 23, 1987 /-June 22, 1988~ -
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 NEW RESIDENTIAL PROGRAMS (RES 36)

PROGRAM TITLE Resrdent1al Class B Passrve Solar Performance Evaluatlon Program

PROGRAM SPONSOR: U.S. Department of Energy (DOE) q
PROGRAM OBJECTIVES: To support passwe solar building research by determmmg

consrstently the thermal performance of new passive buildings of several different
types and in different climates using a low-cost approach

APPROACH: The Class B monitoring program was a low-cost program that evaluated the
thermal performance of a large number of new and existing, passive solar residential
buildings throughout the country. Instrumentation-was limited to that needed to calculate
the monthly building energy balance, separating the heatingload into passive, aux1lrary,
and internal heating requirements. The 1981-82 heating season was the’ ﬁrst year
of Class B data collection that continued through the winter of 1982-83. '
Instrumentation began in 1981, and at that time, the Solar Energy Research Institute
(SERI) was to coordinate the national program, and the Regional Solar Energy.Centers’
were to oversee the operation of the monitored sites in their regions. More than
60 buildings were instrumented to some degree. However, the Centers closed at the
end of 1981, and SERI then assumed the supervision of as many of the sites as possible.
The Class B results represent the world’s largest body of consistently collected data
on passive solar houses.

TARGET BUILDING TYPES: Single-family

KEY PARTICIPANTS: DOE, SERI, building researchers, design professionals,
builders, and heating engineers.

HISTORY:

Date of Implementation: 1978

Current Status: Data loggers were pulled out in 1984/85.

General Comments: DOE’s Performance Monitoring and Evaluation Program estabhshed
three levels of monitoring in the late 1970s: (1) Class A - to examine heat
transfer processes, develop and validate algorithms, and analyze new materials
and component performance in full-scale facilities; (2) Class B - to determine
passive solar contribution to space-conditioning requirements; and (3) Class C -
to determine overall building thermal performance and occupant satisfaction. Class
A monitoring was performed in 4 unoccupied buildings, Class B involved about 100
occupied homes, and Class C, although intended for 2000 occupied homes, actually
included only 421.

SERI is developing a less expensive Class B monitoring system. Short-term tests
are being used to obtain key parameters of building efficiency so that long-term
performance can be extrapolated from the short-term results.

MARKETING/PROMOTION METHODS: The program was promoted at conventions and
conferences. There was a large industry involvement with the National Association
of Home Builders and the Passive Solar Industries Council in transferring the
results of the program to the builder community.
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MONITORING/EVALUATION b
A central feature of Class B monitoring was that it used on-site data processmg
and displayed performance results using a standardized microprocessor data acquisition
system (DAS). Off-site processing of the monitoring results included such elements
as regression analysis and comparative analysis of data from different sites. Data were
received on up to 22 channels every 15 seconds, and channel averages were stored on cassette
tape every hour. These data were later transcribed to a mainframe computer system at SERIL
In addition, daily and monthly performance factors were calculated in real time
and then printed and stored on a daily basis. Physical and thermal characteristics
of the building, such as furnace efficiency and solar aperture area, were measured
at the beginning of the monitoring period and stored in the microprocessor software.

Continuous measurements included horizontal and vertical solar radiation, outdoor
temperature, indoor temperature in up to five different zones, status of insulating
shutters, and all purchased-energy quantities including space heating, hot

water, air conditioning, fans, lights, and appliances. Real-time calculations
included the major energy flows in the building: heating load, purchased space
heatmg, ‘water heatmg, internal heatlng, and solar heating.

Imtlally, 69 houses were selected to be monitored by SERI out of the 400 houses

that were monitored in the Class C monitoring program. Class C monitoring involved
noninstrumented energy performance evaluations based on occupant surveys, billing
data, and audits. SERI reported on 40 buildings in their first report (see references).
For the 1982-83 heatmg season, 40 buildings were instrumented.

For the 1980/81 heatmg season, individual summaries for each of 40 homes were
presented in a SERI report (see references) Each summary included a description

- of the building, its thermal characteristics, the measurements taken, and the building’s
thermal performance. Major findings of thxs report are described below

Market penetration: 94 passive solar homes weré monitored in this program:
the SERI/DOE Class B Program handled 70 and the Bonneville Power Administration
Class B program covered 15; utilities, researchers, and designers working without
DOE or SERI support. accounted for the rest.

Savings .- .
e Energy:
o Peak:
e Dollars:

Costs and cost-effectiveness: The cost of the passive solar homes, excluding land
costs, ranged from $30 to $85 per square foot. Conventional homes of identical floor
area built in the same locations in the same year were estimated to cost from $40 to
$70 per square foot.

e Program administration:
e Incentives: .
o Private investment:

Discussion: :
Swisher analyzed 12 houses in the Denver metropolitan area and noted the following:
(1) those buildings with relatively low heat loss coefficients used less auxiliary heat and
made more efficient use of solar gains than those with large glazing areas and high losses;
(2) operable solar components, such as thermostatically-controlled fan systems
and moveable insulation, were critical to building performance, especially in houses with
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large glazing areas; and (3) de51gners should emphasize 51mphcrty‘and convenlence in
manual components and rellabllrty in automatlc components -

Swisher and Cowrng and Holtz et al. observed that (1) these buildings had

low auxiliary heatlng needs, generally 50% to 75% less than conventional homies;

(2) the energy saving effects of insulation and weatherization were critical;

(3) although the solar performance was quite variable, the passive solar systems
contributed an average 37% of the total heating load, or 55% of the net heating load
(the total load minus internal gains); and (4) the habits of the building’s occupants
in operating their building were critical to passive system performance (this was
especially true to the use of operable components such as insulation, sunspace doors,
and vents). Holtz et al. also noted that all three passive systems (drrect galn
sunspace, and thermal storage wall) performed about the same.

Accordmg to Holtz et al the l\ey lessons learned from this program were: -

(1) build conservation into the design from the start; (2) size the solar aperture

for year-round performance (most passrve solar de51gns were overglazed, leading to
overheating problems); (3) keep passive designs (architecture and mechanical systems)
simple; (4) design the house and its mechanical systems as a whole, not two separate
systems; (5) put thermal mass where it will work; (6) interior desrgn should help heat
and circulate air; and (7) design movable- insulation for fail-safe operation, or choose
triple or hrgh eﬂicrency glazrngs instead. :

Holtz thought that the program was technlcally very successful in applying

a consistent methodology in evaluating the performance of passive solar homes.
He also thought the first generation of passive solar homes worked very well.
However, he was personally disappointed in that one of the objectives of the
program was to track the performance of passive solar homes over time. The
homes that were monitored were built in the late 1970s. The Class B methodology
could have been used to track the state-of-the-art homes, but this was not done.

RELATED PROGRAMS: The Class C p‘er"for'mance monitoring approach attempted to
determine’ds much as possible about the performance of a large number of single-family
passive solar homes, both new and existing. Information on overall performance and
owner satisfaction was gathered through technical and nontechnical audits administered
by trained auditors. Data were collected for 335 homes across the country in 1979-80.
The results are summarized in the SERI (1986) report.

REFERENCES: Joel N. Swisher, ‘“Measured Passive Solar Performance from New Residences in
Denver, Colorado,” in Jeff Harris and Carl Blumstein (eds.), What Works:
Documentz’ng Energy Conservation in Buildings, pp. 212-224. ACEEE Proceedings, 1984;
Swisher and Cow1ng, 1983; Solar Energy Research Institute, 1986 and Holtz et al., 1985

CONTACTS
Name: Michael Holtz (formerly, Chief of Building Systems Research Branch at SERI)-
Position /title: President
Organization: Architectural Energy Corporation
Address: 2540 Frontier Ave., Suite 201, Boulder, Colorado 80301
Phone: 303-444-4149 : :

DATE: Jan. 8, 1988 / May 26, 1988
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NEW RESIDENTIAL PROGRAMS (RES-37)
PROGRAM TITLE: Residential Solar Access Protection Program

PROGRAM SPONSOR: City of Nampa, [daho

PROGRAM OBJECTIVES: To preserve the economic value of solar radiation falling
on properties; to secure investments in solar equipment; and to assure that the option
to use solar energy w1ll be preserved and encouraged. "

APPROACH: The City of Nampa has been the most successful jurisdiction to date in Idaho
in amending and implementing local residential land development codes for community
energy conservation. In 1985, the Idaho Department of Water Resources (IDWR) assisted
Nampa in performing a public opinion survey and development of an energy component for
their community comprehensive plan. In 1986, Nampa received a Bonneville Power
Administration (BPA) grant to study residential solar access protection community energy
benefits and develop amendments to its local zoning and subdivision codes. In March of 1987,
Nampa adopted local ordinance amendments that provided solar access rights to new re51dent1al
units and established a local permitting program to assist individual homeowners in protecting
solar access to their homes. Following ordinance adoption, IDWR assisted Nampa in implement'ing
portions of its recently adopted solar access subdivision design standards through a series of
training workshops, development of a “solar friendly” tree list, development of a model
subdivision covenant for solar access protection, and helping other jurisdictions address
residential solar access protection. Workshops were held to assist the private development
community and city staff in implementing the new development portion of the ordinance.

The solar access protection ordinance for residences was designed by a Citizens
Advisory Committee, which was primarily comprised of representatives from the local
development community. The program was designed to meet five design principles:

(1) provide effective solar access protection; (2) be administratively simple and
efficient; (3) prov1de equitable treatment to all propertles (4) providé certainty

“about what levels of sun and shade would be protected in the future; and ( ) be flexible
in dealing with a variety of development conditions.

The solar access program contains three primary components: (1) a new development solar
access design standard; (2) a solar setback standard for siting residential buildings on
vacant lots in existing platted subdivisions; and (3) a solar access guarantee,

which primarily affects future trees in existing neighborhoods. The new development
de51gn standard applies. to subdivision and Planned Unit Developments (PUD) on lots
in single-family and low density multi-family zones. The solar access design standard
requires that at least 80% of the lots in new subdivisions be oriented so that they

have a north-south dimension of at least 100 feet. This will provide solar access

to the south walls of houses on lots to the north during the winter heating season.

Lots must also be oriented within 30 degrees of south and be located outside the

shade of pre-existing vegetation. Optional approaches for meeting the lot design
standard are provided for the developer who does niot chéose to use the basic approach.

In addition, Nampa continues to be involved in peer matching assistance efforts to market
the solar access concept to other communities. The city also prepared a solar friendly

tree list (solar friendly trees do not create significant shadows during the winter

months because of their bare or open branchmg pattern, foliar perlod and other growth
characteristics).-

"TARGET BUILDING TYPES: Single-family and multifamily.
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KEY PARTICIPANTS: Nampa, Idaho Depvart‘m'ent‘ of Water Resources (IDWR), Bonneville
Power Administration (BPA), developers, builders, designers, and homeowners.

HISTORY:

Date of Implementation: June 1, 1987

Current Status: Continuing

General Comments: IDWR’s local government s Limited Study Fund (LSF)
energy grant program helped fund this project. - .

MARKETING/PROMOTION METHODS: Training and orientation workshops
provided hands-on design instruction and graphic communication. of how solar principles
apply to residential subdivision design. A 10% density bonus is granted by the city
if the developer meets the design standard with at least 90% of the lots (instead
of 80%) and, in the case of multi- famlly buildings, orients the units properly for
solar uses and sites them to minimize internal shading..

MONITORING /EVALUATION: |

. Market penetratlon Durlng the ﬁrst year, 40 new homes were sited under Nampa S
" new setback ordinance, and one residential subdivision plat was approved under
the new désign standards

Sa.vmgs ‘

e Energy: Estlmated "O% reduction in heatlng and coollng levels. .

e Peak:

e Dollars: Estimates of annual savings: $348 for a single- -story unit, and $515
for a two-story unit; on a 50-year lifecycle basis, these savings are estimated to
be between $17,400 and $25,750 for the single and two-story houses. (Passive solar
space heat, solar hot water, and photovoltaics are estimated to have the potentlal of
saving an addmonal $325 a.nd $350 annually for the typlcal single and two-story houses;
on a 50-year lrfecycle basis, these savmgs are. estlmated to be $16, 250 and $17 500, respectlvely)

Costs and cost-eﬁ'ectlveness

e Program administration: Minimal to date: 5-10 mmutes of local staff time
per lot'and building siting review.

e Incentives: Density bonus of 10% allowed in those subdrvrsrons that exceed
90% of lots designed for solar access.

e Private investment: A homeowner solar access protection permlt costs $100. There
is a minim‘al level of engineering costs in subdivision desrgn and builder /owner
compllance for the home siting requirement.

Discussion: =
According to sponsors of the workshops, the workshops were very useful for
training public and private professionals to implement solar design standards
and for fac1htat1ng the design process. The participants became familiar with
the residential solar design principles that create good solar access,
and they also became aware of the potential benefits and marketmg potential associated
with solar subdivision design. By utilizing existing residential subdivision plats,
the partlclpants were trained to identify solar design opportunities and barriers,
and were then asked to prepare their own plat re-design. The participants conﬁrmed
that requiring solar orientation for 80% of all subdivision lots was a reasonable design standard.

No administrative problems have occurred to date, and developer/builder acceptarice has been good.
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RELATED PROGRAMS: Several local jurisdictions have received small LSF grants
since 1983 to address either internal energy management improvements to their
public buildings or study and implement residential solar area access or other
similar energy-efficient land use development practices. .In previous years, funding for
the LSF was $30,000 to $40,000. During 1988, IDWR only had $9,000 for this program.
These funds are currently assisting the City of Boise, Idaho, which is currently
studying modifications to its subdivision and PUD ordinances relating to solar access

protection.

Several solar access programs are being implemented in Oregon: Ashland, Redmond and Bend
and Deschutes County, Salem, Corvallis, Eugene, Medford, Springfield, and Portland. These
communities have created new subdivision plats or infill requirements for solar access. The
Washington State Energy Office is also studying solar access for Tacoma. A number

of solar access ordinances were adopted in California and the Southwest in the

1970s and early 1980s. ' o :

REFERENCES: City of Nampa, “Declaration of Solar Covenants, Conditions, and
Restrictions,” Nampa, Idaho, n.d.; Conservation Management Services, Inc., 1987; .
City of Nampa, “Summary of Nampa, Idaho, Solar Access Protection Program,”” Nampa, Idaho, n.d.

CONTACTS:
Name: Bob Minter
Position/title: Energy Planner
Organization: Idaho Department of Water Resources
Address: 1301 North Orchard St., Boise, Idaho 83706-2237
Phone: 208-334-7970

DATE: Dec. 22, 1987 / June 2, 1988
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NEW COMMERCIAL PROGRAMS (COM-1) . |

PROGRAM TITLE: Architect and Engineer Energy Awards Pré)gram
PROGRAM SPONSOR: Pennsylvania Power and Light (PP&L)

PROGRAM OBJECTIVES: To establish good relations with the architectural and
engineering community; to increase ‘penetration of electricity in service area, and
to recognize energy-efficient design of new commercial and mdustrxal bulldmgs
or the energy-efficient retroﬁt of ex1st1ng bu11d1ngs :

APPROACH.: This awards program is for new and ex15t1ng commercxal bul]dlngs that
incorporate energy-efficient design and technologies. The projects must be 100% electric
since PP&L is all-electric. Applicants submit a four-page application form, a photograph
of the building exterior, and a photocopy of the site plan. This information is used
to judge the architectural features of the building from an energy.viewpoint and
the adaptation of the building to the site environment. Applications are judged by a
panel of four judges consisting of one member of PP&L, one architect and one engineer
from private practice, and one member from a school of architecture or engineering. The-
judging is based on (1) the innovative and effective use of electrical energy for
building operations, and (2) widespread applicability. The two categories of awards
are (1) new energy-efficient industrial and commercial buildings, and (2) energy-efficient , .
retrofit of existing industrial and commercial buildings. Commercial buildings include
educational, institutional, and multi-dwelling bu1ld1ngs i

TARGET BUILDING TYPES: New and ex1stmg industrial and commerc1al
KEY PARTICIPANTS: PP&L, and architects and engineers (A&E)

HISTORY:

Date of Implementation: 1983

Current Status: Continuing.

General Comments: The program is held biennially (1983, 1985, 1987). PP&L
encourages joint applications from A&E. In 1987, PP&L picked 4 winners - 2 for

new buildings and 2 for retrofits.

MARKETING/PROMOTION METHODS: Announcements are mailed to 1,000 A&E
at the time of the contest. The winners are announced at a two-day seminar (the
Energy Design Forum), at which time the winners are given plaques. The award-winning
buildings are written up as case studies and published in trade journals, national
publications, and local/regional newspapers. There are no monetary incentives.

MONITORING/EVALUATION: No formal evaluation; however, some of the case studies
have actual energy consumption reported in their descriptions.

Market penetration: Disappointing results: only 6-12 applications per contest.
Savings:
e Energy:

e Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program administration:
o Incentives:
e Private investment:

Discussion:
The program is very worthwhile for promoting the company, establishing better
relationships with A&E, and promoting electricity use (PP &L is in direct competition
with gas companies). However, the level of participation is low. There has been a
good response to the program from advertising in the local papers, but program advertising
in the natxonal Journals and magazmes has y1elded a poor response

RELATED PROGRAMS Florlda Power has a srmllar program the Energy Conservatlon
Design Award Program (see wrrteup)

REFERENCES “1987 Energy Awards Program for Archltects and Consultlng Engmeers
Official Entry Form,” PP&L 1987 : _ :

CONTACTS: = - = e

Name: Frank W. Strauss ’ ' :
Position/title: Architect and engineer consultant
Organization: Pennsylvania Power and Light Company:
Address: Marketing and Economic Development Department, Two North
. Ninth St. (A9-4), Allentown, Pa 18101-1179
Phone: 215-770-4453 "

DATE: Oct. 28, 1987 / May 31, 1988 -
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PROGRAM TITLE Energy Conservatron D651gn Award Program .
PROGRAM SPONSOR Florida Power Corporatlon '

PROGRAM OBJECTIVES' To encourage the use of energy-saving construction methods
and equipment in new commercral lndUstrral mstltutxonal and governmental

bulldlngs

APPROACH The Desrgn Award Program gives recogmtlon to energy- efficient new -
construction,“and thé award cfiteria aids architects and engineers in choosing the -
best and most cost-effective methods and equipment to reduce energy use. The
criteria are-tied-into the requirements of Florida’s State Building Code for
Energy Efficiency. Génerally, the award program requires that a building’s energy
consumption be 25% lower than a similar one built to minimum State standards. The
Design Award Program has criteria covering the following areas: air infiltration; -
insulation, glass areas, air conditioning, heating and ventilating systems and
equipment (smng, equipment efficiency, ventilation air, piping and ductwork
and other system considerations), water heating, llghtmg, and electrical systems
They emphasize good mechanical systems T

et

TARGET BUILDING TYPES: New commercral industrial, 1nst1tut10nal and’ governmental
KEY PARTICIPANTS: Florida Power Corporation, and architects and engineers (A&E)

HISTORY:

Date of Implementation: 1981

Current Status: Continuing

General Comments: Florida’s energy code is similar to California’s.
Florida Power Corporation has been involved in energy conservation since the
early 1970s; as a result, they have been very successful in having customers
save energy. For example, they have achieved a high saturation of heat pumps
without the use of incentives (in contrast to other companies).

MARKETING/PROMOTION METHODS: A Design Award plaque is presented to the
building owner or manager and to the A&E to recognize their expertise and
achievement in energy conservation. Site signs and display certificates are
also available.

MONITORING/EVALUATION:

Market penetration: About 1,000 awards since the beginning of the program,
representing 209 of new construction.

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness
e Program administration:
e Incentives:
e Private investment:
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Discussion: Architects like the program, and customérs save energy and money.
The program was able to achieve a high saturation of heat pumps without incentives
because the utility has had sales people out in the field since the early 1970s
promoting heat pumps (which have good paybacks, especially in comparison to electric
strip heaters); in addition, mechanical industry salesmen have been promoting heat pumps.

RELATED PROGRAMS: They used to have an extensive residential energy -
conservation program, but it was discontinued last year because the state
tlghtened the residential state energy code. In the old program, a $350 credit
was given to homes that exceeded the state code; the credit was applied to a person s
utility bill. A new residential program might be started at the end of 1988. Pennsylvania .
Power and Light also has an awards program for its commercial customers (see writeup).

REFERENCES: “Energy-Sa.vmg Bulldmg De51gn Makes Good Busmess Sense, and
“Design Criteria,” brochures prepared by the Florida Power Corporation.
CONTACTS: . ff_f‘ o R

Name: Dick theraty - .
Position /title: Energy Services Specxalxst
Organization: Florida Power Corporation
Address: P.O. Box 14042, SP"B St Petersburg, Fla. 33733
Phone: 813-893-9416.

DATE: Nov. 4, 1987./ June 28, 1988
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NEW COMMERCIAL PROGRAMS (COM-’3) )

PROGRAM TITLE: Energy Awards Program

PROGRAM SPONSOR: American Society of Heating, Refrigerating, and
Air-Conditioning Engineers, Inc. (ASHRAE)

PROGRAM OBJECTIVES: To recognize successful energy management techhiqﬁés;
to make ASHRAE members aware of the energy situation; and to share information
on energy technologles among AbHRAE members : :

APPROACH: Energy awards are presented in five categories, one of which is new
commercial, institutional, or public assembly buildines. All entrants must be members
of ASHRAE with a significant role in the design or .cvelopment of the energy-conserving
aspects of the project. Projects must be in one of the five categories and must have been
in successful operation for at least one year. Actual energy consumption data for
12 months must be available and submitted for evaluation. Seven judges are selected
based on their experlence in the field of energy use and building design. The followmg
point systems is used for analyzing the entries: energy efficiency (30 points),
innovation (15), breadth of application (15), cost-effectiveness (20), quality of
presentation (10), and a miscellaneous category (10). Three awards are given per
category, for a maximum of 15 awards per year. There are 150 chapters in ASHRAE,
and each chapter has its own awards. Chapter award winners are eligible for regional
competition There are 12 regions in ASHRAE, and each region is allowed one award
‘winner per category to be nominated for the natlonal awards (maximum of 60 awards
at regional level and 15 at national level).

TARGET BUILDING TYPES: New commercial, institutional, or public assembly buildings.

KEY PARTICIPANTS: ASHRAE (local, regional, and hational levels), building owners and
managers, building and system designers, and the general public.

HISTORY:

Date of Implementation: 1981
Current Status: Continuing
General Comments:

MARKETING/PROMOTION METHODS: Winners of chapter and regional competitions
are the focus of publicity generated at the local level and receive awards at
chapter, regional, and national meetings. Selected projects are featured in ASHRAE
Journal and audiovisual presentations and case histories are made. Newspapers,
radio and television are also used.

MONITORING/EVALUATION:
Market penetration: About 85-90 éwards have been given since the inception of the program.
Savings:
e Energy:

e Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program admlmstratxon
e Incentives:
e Private investment:

Discussion:
RELATED PRO GRAMS:

REFERENCES “ASHRAE Energy Awards Award Informatlon and Entry Form,”
brochure prepared by ASHRAE; personal communication with Gordon Holness, formerly
chairman of ASHRAE'’s Energy Management Commlttee

C_ONTACTS.._
Name: N/A ©

Position /title: N/A "~

Organization: ASHRAE A

Address: 1791 Tullie Circle, NE Atlanta Georgla 303‘79

Phone: 404-636-8400

DATI‘E;_NO'_;r}tier\vvigwi S ‘v A : S
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NEW COMMERCIAL PROGRAMS (COM:4).

PROGRAM TITLE: Commercial and Industrial Awards Program
PROGRAM SPONSOR: Edison Electric Institute (EEI)

PROGRAM OBJECTIVES: To recognize individual utlhty representatives for
successfil application of marketing techniques; encourage programs that promote
the more efficient use of energy and that beneﬁt both the utility and their customers.

APPROACH: Energy awards are presented for commercial and mdust;nal sectors.. The
utility representatives send in papers (project descriptions) and a panel of judges
evaluate the papers according to a set of criteria. In 1987, the six criteria were:

“initiative, innovation, success, applicability, interaction, and clarity. Each judge -
weights the criteria independently from the other judges. Some of the papers tell
stories of successful marketing efforts with customers who had already been convinced
that gas was the natural choice. Others tell of cases where customers believed they
had taken all possible energy conservation steps until the utility representative
showed them new, and often innovative, solutions. Awards are also given on

the ease with which the projects can be duplicated by other utilities for

customers with similar problems, and on the extent to which the author actively
participated in the total marketing effort. The program has evolved over the

years: in 1987, the four award categories were::Commercial, Industrial, Electrical -
Service Ma.rketlng, and Company Programs There were 200 entries submltted to the

program from 36 EEI member companies.
TARGET BUILDING TYPES: New,and existing commerci‘al‘a.nd industrial |
KEY PARTICIPANTS: EEI a,nd ﬁtility company ,repre’sen.tatives._ R
HISTORY:

Date of Implementation: 1980
Current Status: Contlnulng :
General Comments: EEI is a national association of investor-owned
electric utility companies. Most of the awards have been for. ex1st1ng buildings.

MARKETING/PROMOTION METHODS: The winning entries are written up
as case studies and distributed to EEI’s member companies; journal articles are

also written up.

MONITORING/EVALUATION:
None for the program, but some methods are described in the-case studies. EED’s
Customer Service and Marketing Division is in the process of developing a computer
data base with the information contained in the entries submitted to EEI. The data
will be used as a marketing resource for EEI member companies and staff. Some results

are described in the case studies.
Market penetration:
Savings:

e Energy:

e Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:
The case studies are seen as proof that the efforts of individual utility -
representatives can play a major role in furthering the aggresswe marketmg attitude

of the electric utility lndustry

RELATED PROGRAMS: In 1973, EEI started publishing a series of case studies
of buildings that were built from the start with energy conservation as a major
design consideration. The first twenty of these studies were reprinted in a .
booklet: Case Studies in. Energy Management: How Twenty C’ompames are Dealing
with the Energy Crunch, 1978. Originally, the case study series were published
as pald advertlsements in leading architectural, engmeermg, and bu11der -owner

m agazmes

In 1987, EEI inangurated the "Common Goals Award" for outstanding electric utility
consumer programs. There are five different categories: public participation, special
needs, energy management electric safety, and community responsibility.

REFERENCES: Edlson Electrlc Instltute 1984 1987a 1987b
CONTACTS

Name: Richard Tempchin
Position/title: Manager, Demand Slde Management Information
Organization: Edison Electric Institute . .
Address: 1111 Nineteenth St., N.-W., Washington, D.C. 20036- 3691
Phone: 202-778-6558

DATE: June 17, 1988
Name: Sally Hooks

Position /title: Manager of Marketmg Serv1ces Commercml/lndustrlal Programs
Organization: Edison Electric Institute

Address: 1111 Nineteenth St., NW Washlngton D.C. 20036 3691

Phone: 202-778- 6553 o

DATE: Nov. 13, 1987
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NEW COMMERCIAL PROGRAMS (COM-5)

PROGRAM TITLE: Low Energy Building Design Awards Program
PROGRAM SPONSOR: Public Works Canada and Energy, Mines and Resources Canada

PROGRAM OBJECTIVES: To identify existing energy-efficient buildings,
and to select the best proposals for an office building and a hotel-retail-office complex;
to recognize and publicize the efforts designers have used to incorporate energy
conservation in their buildings; to stimulate new energy conservation ideas and
to document the process by which the new design concept might be formed based on

proven practices.

APPROACH: The new-designs portion was open to Canadian architect-engineer teams,
who were encouraged to take maximum advantage of passive solar heating, and minimize the
use of nonrenewable energy sources. There were 80 submissions to the design
competition. Six of the winning designs were for existing buildings (designed and
completed between 1972 and 1978), and the other 28 winners employed available technology."

TARGET BUILDING TYPES: New and existing commercial buildings.

KEY PARTICIPANTS: Public Works Canada and Energy, Mines and Resources Canada,
architects and engineers. . v

HISTORY:

Date of Implementation: 1979 to 1980
Current Status: Terminated (one-time only competition)
General Comments:

MARKETING/PROMOTION METHODS: Four top awards were each given $10,000;
eight runners-up were each given $5,000. A

MONITORING/EVALUATION:
Market penetration:

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:
A set of recommendations to facilitate energy-conserving design were prepared by
the jury. The jury made suggestions in the following areas: curricula, measurement
of energy use, energy-accounting procedures, more accurate definition of comfort levels,
side effects of energy conservation, appropriate use of computer-aided design,
responsibility for energy efficiency, energy system monitoring and retrofitting,
fee structures, developers’ priorities, and demonstration projects.
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RELATED PROGRAMS: -~ - ' -’ e R w
REFERENCES: Public Works Canada and Energy, Mines and Resources Canada, 1980:

CONTACT: No int;verview. o
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NEW COMMERCIAL PROGRAMS (COM—B)

PROGRAM TITLE Commermal and Industrial New Constructlon Energy
Design Assistance Program :

PROGRAM SPONSOR: Tennessee Valley Authority (TVA)

PROGRAM OBJECTIVES: To assist architects, engineers, and designers in'incorporating
efficient electrical applications and other energy strategies in their designs =~ -
for commercial, industrial, and institutional buildings. '

APPROACH: TVA’s first efforts in this program were in offering free
technical and design assistance to architects, engineers, and designers of new
buildings, and this program continues to operate. TVA works with private architects
and engineers on specific projects on a one-to-one basis. Assistance includes
identifying energy saving options most appropriate for the specific project,
providing energy and cost analyses and making recommendations on the basis of
cost-effectiveness.and. energy performance of each option in relation to the whole building.
A written report is provided to the consumer recommending specific strategies
to be implemented. This free review service is available for new buildings or major
renovations planned-for the commercial and industrial market in the TVA power service
region. As part of the review, TVA specialists identify the potential for the efficient
use of electrical energy through recommendations for: thermal envelope improvements,
energy-efficient lighting, daylighting strategies, energy-efficient HVAC systems, load
management and thermal storage apphcatlons and solar and renewable apphcatlons

TVA later realized that the one-to-one technical and de51gn assistance program,

although beneficial, did not reach a large area of the new construction. They

wanted to have more of an impact and wanted not only to tell more people how to make
their particular buildings energy efficient, but also to educate them about energy
efficiency. In 1981, TVA started producing and distributing feature pages. These

feature pages were one- to four-page descriptions highlighting particular energy-efficient
buildings. Each page was very graphic, describing the energy-saving features of

the building along with estimated savings. Along this same line, TVA also started
an Energy Design Guideline Series. These were individual manuals for a particular
building type, describing ways to save energy and to utilize energy more efficiently.
The topics covered were: identifying design problems/energy use characteristics, .
selecting and testing energy design strategies, incorporating energy strategies

into the design process, and evaluating building performance. Manuals are currently
available for schools, offices, hospitals, and hotels/motels Additional manuals

are being developed for retall trade, and restaurants.

In addition to these guidelines, TVA also put together some design tools that ’
could be used on a whole range of building types: ECAP (a multizone PC program),
SHADE (selects the best external shading device, based on lifecycle cost and payback),
COMPLY (computerized version of ASHRAE 90A-1980 standard), and Energy Nomographs
(based on DOE-2 runs). The first three are computer-based tools, and the Nomographs

are used by hand. Each of these tools is briefly described below.

ECAP (Energy and Cost Analysis Program) is an energy- and economics-analysis
tool intended to help architects, engineers, and designers assess the merits of
architectural and system-design alternatives in reducing the life-cycle costs

related to energy use in commercial buildings. ECAP is a comprehensive design and
analysis tool that deals with all of the energy-related issues of building design
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addressed by TVA’s Energy Design Guidelines--namely, the life-cycle energy, demand,
and system costs associated with lighting, cooling, heating, and HVAC auxiliaries
(and to a lesser extent, in-zone equipment and service hot water). It was designed
with the intention that it be easy to use, that it be applicable throughout the
architectural design process, and that it be readily understandable and usable by

design professionals.

SHADE (Shading Analysis Program) evaluates potential energy and cost savings of
various window shading strategies. SHADE allows the user to specify up to five
shading devices at any tilt and orientation. The program compares the interior
balance-point temperature with the exterior ambient temperature for a given hour.
If the exterior temperature is below the balance-point temperature of the space,
the space is being heated. Otherwise, it is being cooled. Solar heat gain through
the window, both with 'and without the shading surfaces being tested, is then
calculated. The net heat gain is the difference between the two. The conditioning
mode (heating or cooling) and the net heat gain are used to determine the effect

of the shading strategy on heating and cooling costs. Using this procedure;, SHADE
computes. the annual cost reductlon in energy and demand attributable to the test

shading strategy

COMPLY is a computerized analysis tool to determine compliance of new and existing
buildings with ASHRAE Standard 90A-1980, Energy Conservation in New Building Design.
That standard establishes requirements for the design of new buildings regarding

the energy efficiency of their exterior envelopes and the selection of efficient -

equipment and systems for HVAGC, service water heating, energy distribution, and
illumination. COMPLY determines compliance of a building with the standard by
interactively asking the user for all necessary information about the building

and its systems. It can be used in identifying energy conservation opportunities

and for guldlng the architectural design process :

Energy Nomographs is a graphlc de51gn tool aimed prlmarlly at architects to help them
make wise energy decisions early in the design process.

TVA’s most recent efforts have been devoted to starting a new program area that
is designed to recognize those professionals whose work demonstrates energy .
efficiency and the wise use of electricity in commercial and institutional buildings.
The Energy Advantage Awards Program, started in Jan. 1988, recognizes three
levels of achievement: Merit, Distinction, and Excellence. Members of the project
team for qualifying bulldlngs will receive several attractive awards and

significant promotional benefits. Free publicity is offered to promote those
responsible for the de51gn as well as the building itself. The publicity will

include advertisements in professional and trade journals, news releases to

mass media, and an annual Energy Advantage publication explaining the features
of the designs. Information will also be distributed to members of the architectural
and engineeéring professions, building owners, developers, financiers, real estate
professionals, and to businesses and industries. TVA is currently. developing

the program announcement brochure and submittal package.

The Awards Program and the Energy Design Guidelines and tools have replaced the
feature pages. : ,

TARGET BUILDING TYPES: Commercial, industrial, and institutional
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KEY PARTICIPANTS: TVA, architects and engineers (A&E), designers, owners and

investors, and contractors, of commercial;and mdustrlal property

HISTORY:

Date of Implementation: 1979

Current Status: Continuing.

General Comments: A new TVA strategy has been initiated, called “Energy Services.”
New Construction was changed to the “Energy Advantage Prorrram Building
types receiving assistance to date include schools, day-care centers, retail
establishments, housing projects, medical facilities, and town halls.

MARKETING/PROMOTION METHODS: Private designers request aSSIStance and TVA’s
A&E will personally visit the project’s architect and engineer.
Assistance is given at the schematic design level as well as the design development
phase. Factsheets on selected completed projects are prepared on an ongoing basis to
explain to others energy strategies investigated and the predicted results. Energy
Nomographs have been developed to help designers perform energy and cost analysis
of commercial buildings, and to examine the energy impact of various design
options during ‘the early stages of the design process. These-nomographs accompany
the Energy Design Guideline series. Energy Design Guidelines offering assistance
on a generic building-type basis (e.g., schools; hospitals, offices, hotels/motels
retail trade facilities, and’ restaurants) are belng developed for" thls program.
This is ini contrast to the case-by-case approach of the design assistance program.
These guidelines will include energy-related design criteria whlch w1ll be -
incorporated into the normal design process. :

In addition, a manual containing a detailed energy- and cost-based evaluation

procedure is being developed to accompany the design guidelines. The manual

will provide A&E in the TVA service area with a complete package of evaluation tools

and support information. Also, the Energy and Cost Analysis Program (ECAP) and Shade have
been developed to accompany the Energy Design Guidelines. The former microcomputer program
will provide A&E in the TVA service area with an analytical tool to perform energy

and economic analysis on commercial buildings during the entire building design process.

A continuing series of technical seminars and workshops are conducted by TVA
for AZE, building owners and managers, developers, appraisers, commercial
real estate professionals, and members of financial institutions. TVA also conducts
the Biennial Energy-Integrated Approach Conference for designers and commercial sector
professionals. TVA uses direct mail to market their program: customers are-identified
who can use a particular technology and are sent a letter, program literature, and
postage-paid return card for requesting additional information., Follow-up telephone
calls are also made to determine if there are additional questions or information needs.
Advertisements are placed in professional journals.

i

MONITORING/EVALUATION: 'f
Market penetration: From 1980 to 1986, assistance was provided to A&E on
430 projects (usually, one building per project); as of Sept. 1986, the total number
of requests for assistance was 752. During FY 1987, energy design assistance was
provided on 95 projects, and construction was completed on 79 projects previously
receiving energy design assistance. TVA is currently reaching about 3% of the
market though their one-on-one assistance program.
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Savings - S . o
e Energy: 142,261 kWh of electricity per project (estimated); 90 million kWh of
annual energy savings for completed projects (based on followup reports)

e Peak: 50 kW at winter peak (estimated) per project; total savings: "800 kW for
completed projects (based on followup reports)
e Dollars

Costs and cost-effectiveness
e Program administration
e Incentives
e Private investment

- Discussion: : ' o : :
Edwards noted that advertlsements for the program. must be placed in professional Jouxnals,

such as Building Design and Construction, or Professional Architecture,
rather than Buszness Week, Industry Week Or newspapers:

RELATED PROGRAMS TVA S Energy De51gn Tools |

REFERENCES: Lu, John and I\ajhan Stra1n “TVA Commermal and Industrlal New
Construction Energy De51gn Assistance Case Studles ” Proceedings of the 11th
National Passive Solar.Conference. Vol. 11. American Solar Energy Society, Inc.
Boulder, Colorado, June 1986; Billy Edwards, “Tennessee Valley Authority Experiences
in Marketing Conservation and Energy Management Programs to the Commercial and .
Industrial Sector.”” PGHE Energy Expo 1986, pp. 549-557; Conservation Report 86,
TVA, 1987; “Energy Services for Business and Industry,’”’ brochure prepared by TVA, 1987.

CONTACTS:

Name: Dav1d Burrows ,

. Posxtlon/tltle Supervisor, New Constructlon Section .
.. Organization: Tennessee Valley Authority .
Address: 35S 54D Signal Place, Chattanooga Tenn. 37401
Phone: 615-751-7399- , l

DATE: Dec. 10, 1987 / June 22, 1988

Name: Susan Ross
Position /title: Program Admlmstrator
Organization: Tennessee Valley Authority
Address: 3S 54D Signal Place, Chattanooga Tenn 37401
Phone 615- 751 7405 .

DATE: Not 1nterv1ewed. K
1
Name: John Lu 1.
Position/title: Architect
Organization: Tennessee Valley Authority
Address: 200 Lupton Building; Chattanooga Tenn. 3740"-2801.

Phone: 615:751-7400

DATE: Oct. 26, 1987
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NEW COMMERCIAL PROGRAMS (COM-7)

PROGRAM TITLE: Good Cents Commercial Program
PROGRAM SPONSOR: Southern Electric International, Inc. (SEI)
PROGRAM OBJECTIVES: To provide utilities with a technic.al'ly sound approach

to conserving energy in commercml buildings.

APPROACH: The Good Cents concept embodies load retention and increased load
factor through the interplay of building envelope measures and efficient equipment
sizing and operation. The program addresses three fundamental aspects of a successful
marketing program: technical, promotional, and managerial. The case study approach.
coupled with computer software, tailored to the utility’s requirements, is the
heart of the technical side of the program. It is capable of providing service
area-specifi¢ case studies covering a variety of typical commercial installations.

These case studies provide the technical and economic foundations, describing

the procedure for problem solving and illustrating the implementation

process that follows. The case study concept strongly emphasizes the economic aspects

of each of the various categories of commercial customers and demonstrates the

impact of energy consumption on their cash flow. This information is used by the

marketing representative to assist the commercial customer in achieving the approprlate
balance and perspectrve relative to “value of service” and energy conservatlon/management.'

The management of the program is facilitated by a series of reference guldes that reach all
elements in the process, from program manager to marketing representative. The promotion of
the program contains both educational and motivational tools (see below). In sum, the program
is a turnkey marketing program that can be customized to the utility’s speciﬁcations All
training is completed and all products are produced for start-up four to six months after a
contract has been 51gned

The Good Cents program provides an umbrella of services, including goal setting, data collection
and analysis, development of Good Cents construction and system features,
preparation of a Standards Handbook, and supporting materials and sales tools.

The Standards Handbook is the technical reference guide of the Good Cents program as

it documents the case studies used in the program and the program’s technical

design process. The handbook documents the Good Cents Commercial Standards and
qualification criteria and includes a detailed breakdown and analysis of the buildings

used to develop the Standards, a summary of the segmentation analysis of the commercial
market, and the results of field surveys. The handbook also provides utilities with

design options for achieving energy reductions through improvement of the building

envelope and the energy system. The information depicted in the Standards Handbook Case
Studies 1s gathered from visits to actual field construction sites and focus group “interviews’’
conducted within the client utility’s service territory. The buildings represented by the
examples in the Standards Handbook are chosen from a “list’ as those most likely to impose
an influence on the commercial building market (and, therefore, the load shape) of a particular
utility’s service territory. The detailed characteristics of each building type (thérmal

envelope, HVAC equipment, and efficiency rating) are then modeled using local weather data at
three levels: base case ("spec” building), improved case, and optimized case (Good Cents
Commercial “Certified”’). This process yields data appropriate to the needs of the marketing
representatives in helping commercial customers conserve their electricity use and in

assisting the utility to implement a strategic loadshaping program that uses capacity more efficiently.
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Othet handbooks include: the Commercial Field Handbook, the Manager’s Implementation
Handbook, and the Building Systems Handbook (see below). Energy simulation

software is based on the ASHRAE Simplified Energy Analysis Method (ASEAM) and is
designed for predicting building and system energy use, as a comparative tool in making
decisions in the design process or to establish comphance ‘with an energy standard

TARGET BUILDING TYPES: ‘Commercial (less than 60,000 square feet and less than 500 kW demand
KEY PARTICIPANTS: SEI and utilities.
HISTORY:.

Date of Implementation: 1986

Current Status: Continuing

General Comments: The followmg utlht;les have Good Cents Commercial Programs:
Public Service Company of Oklahoma (see writeup), Gulf Power Company, Wisconsin
Electric Power Company, and Mississippi Power.

MARKETING/PROMOTION METHODS Customization of the program is done through
audiovisual presentations (for architects and engineers, contractors and developers,
general audiences, and trade associations), the Commercial Field Handbook, and a
software-package. The Commercial Field Handbook provides the field marketlng personnel
with pertinent information pertaining to situations that they will encounter when
implementing and promoting the program. This handbook also explains how the case
study approach is used to analyze and target commercial customers. The case studies

- depict an energy analy51s of the commercial bulldlng 1nclud1ng thermal and equipment

- features, and an economic analysis of the “business’’ part of the process tuned to
the commercial customer’s needs.

The Building Systems Handbook provides the marketing representative the necessary
technical background, documentation, and information for effective marketing of

the program. It includes technical briefs on building envelope measures and
materials that relate to cost-effective, energy-efficient design and construction

of commercial buildings.. The emphasis is on selling the benefits of electrical -
energy including economics, convenience, efficiency, and comfort compared to other
forms of energy. :

The Manager’s Implementation Handbook describes a variety of ways to plan
marketing strategy, build a well-trained and motivated marketing team, and
how to implement and manage the program.

There is also a graphios mannnl and advertiéing guide. The program provides training

“courses on: cooking and water heating, interior/exterior lighting, heat loss/heat
gain loan calculations, general HVAC, commercial sales, software and implementation.

MONITORING /EVALUATION:
Market ;ﬂ>e.ne_trati‘on: 4 utility companies
Savings: -
- o Energy: Some utilities are reporting bu1ld1ng operation savings as high as 40%

o Peak:
e Dollars:,
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Costs and cost-effectiveness: : :

A client utility can acquire the Good Cents Commermal Program products and
services designed and developed for their service territory for $70,000 to $95,000,
depending on the type of options they desire. An annual license renewal fee is :
charged on the basis of the number of commercial customers served by the client utility.

e Program admmlstrat)on

e Incentives:

e Private investment:

Discussion: :
The program has just begun. They are optimistic that the program will be used

by a number of utility companies, especially those that currently have the

residential Good Cents program. The program is currently being modified to provide
“umbrella-type’’ support for other commercial energy applications, such as energy

standards for larger commerc1al buildings, and thermal storage a.pplxcatlons

RELATED PROGRAMS: There is a Good Cents program for the reSIdentlal sector
(see writeup on BPA’s Super Good Cents Progra,m)

REFERENCES: “Commercial Good Cents,” materials prepared by SEL

CONTACTS:
Name: Benny W. Folsom '
Position/title: Commercial Program Coordinator
Organization: Southern Electric International, Inc.
Address: Good Energy Division, 64 Perimeter Center East
Atlanta, Georgia 30346
Phone: 404-668-4881

DATE: June 1, 1988

Name: Billy Thornton
Position /title: National Marketing Representative
Organization: Southern Electric International, Inc.
Address: Good Energy Division, 64 Perimeter Center East
Atlanta, Georgia 30346 v .
Phone: 404 392-7642

DATE: Oct. 24, 1987,
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NEW COMMERCIAL PROGRAMS (COM—8)

PROGRAM TITLE Good Cents New Commer01al Program
PROGRAM SPONSOR Pubhc Service Company of Oklahoma (PSO)

PROGRAM OBJECTIVES: To provide commercial architects, engineers, contractors,
developers, and owners an opportunity for improved energy management, greater comfort

levels in their buildings, and lower operating costs.

APPROACH: The Good Cénts program is basically a non-prescriptive, performance
based program that includes a thorough package of materials consisting of: a
technical design study, a marketing strategy and program development study, energy
analysis software, audlo/v1sual presentatlons program support manuals, and
training. The Good Cents program is for new and existing commercial bulldmgs
‘(PSO also has a Good Cents program, for new and existing residential buildings).

PSO examines blueprints of buildings and conducts heating and cooling load analyses
for the basic building and for rede51gned buildings that include energy-efficient
options. The building must meet. minimum appliance efficiencies and insulation
criteria for becoming a Good Cents building. They provide a list of 10 weatherization
items and the developer must choose 3 of the 10 options. The developer also has -

the option of using solar transmission and design guidelines to meet the Good Cents
standard. The heat gain criteria vary by building size (they use three types of
buildings: less than 5,000 square feet, 5,000 to 25,000 square feet, and more than
25,000 square feet). Fmal 1nspectlons are made to ensure the bunldlng isa

Good Cents building.

TARGET BUILDING TYPES: New and existing commercial

KEY PARTICIPANTS: PSO, architects, engineers, contractors, developers, and owners.

HISTORY:

Date of Implementation: 1986

"Current Status: Contlnumg :

General Comments: This is the first utlhty in the country to implement a
customized Good Cents program for new commercial buildings, and it was developed
in cooperation with Southern Electric International, Inc. (see wrlteup)

MARKETING/PROMOTION METHODS: A Standards Handbook was produced providing
marketplace case studies and PSO Good Cents specifics for certification.
Manuals were prepared addressing program standards, building systems, and general
information. They have a very intensive training schedule for commercial sales
representatives and technical services personnel. Incentives are provided to
developers only if they install energy-efficient heat pumps in a new or existing
commercial building after January 1, 1987 (the Commercial INCENTive). ‘The incentive
1s a one-time cash payment. The exact amount of this payment is based on the efficiency
of the new unit(s) and on the tonnage of the equipment. Heat pump installations in
Good Cents-certified structures qualify for a higher payment than do other installations:
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SYSTEM EFFICIENCY PAYMENT PER TON
EER Rating | SEER Rating | Good Cents .[ Other
8.20-8.50. - 9.00-9.50 $50 $30
8.51-9.00 9.51-10.00 $60 $40
9.01-9.50 | :~10.01-10.50 $70 - $50 -
|- Above 9.50 | Above 10.50 $80 $60

The efficiency ratings must be verified by the Air Conditioning and Refrigeration
Institute (ARI) Directory. The marketing program has used mass media (television
advertisements that are also tied into PSO’s other Good Cents programs, radio),
notices in trade pubhcatlons and direct mail.

MONITORING/EVALUATION Bu1ld1ngs are not metered A program evaluation is conducted
each year, and a cost-benefit analysis is performed However results on savmgs and
costs are unavaxlable :

Ma.rket penetratlon 50-75 bu1ldmgs in the first 1.5 years of program
implementation (the new construction market is currently depressed).

Savings:
e Energy:
o Peak: - '

- @ Dollars:

Costs and cost-effectiveness:
e Program admlnlstra.tlon
e Incentives:
° Prlvate investment:

Discussion: “ :
The emphasis at PSO has. sw1tched to ex1stmg commerc1al buildings because
of the depressed market for new commercial buildings. They are very happy with
the program, and it is going to continue. Customers also like the program.

RELATED PROGRAMS:

REFERENCES: Termini, 1986; Good Cents Solutions For Your Commercial Energy Needs,
brochure prepared by Public Service Company of Oklahoma, 1987.

CONTACTS:

Name: Salvatore Termini
Position /title: Commercial Marketmg Manager
Organization: Public Service Company of Oklahoma
Address: P.O. Box 201, Tulsa, Oklahoma 74102
Phone: 918-599-2203

DATE: Oct. 29, 1987 / June 20, 1988
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NEW COMMERCIAL PROGRAMS (COM-Q)

PROGRAM TITLE: Energy Edge - S
PROGRAM SPONSOR Bonnev1lle Power Adrnmlstratlon (BPA)

PROGRAM OBJECTIVES: To assist BPA and the Northwest Power Planning Council
in assessing the costs (especially, the incremental levelized cost of energy conservation
measures) and replicability of conservation savings in the commercial sector; to guide
the development of improved standards and building codes; to raise awareness and skills
among building designers and developers; to identify design.strategies that are successful -
in meeting the targeted energy budget at a reasonable cost and to compare predicted

versus actual energy use.

APPROACH: The Energy Edge Project was run as a design competltlon Appllcants were
-.given extensive design assistance and incentives for the design and construction of the,
buildings. Energy modeling, using hourly simulations, identified optimal comblnatlons
of efficiency features. The buildings were selected ba,sed on the merits of their design
and the costs of their energy conservation measures. Twentv-nine new commercial buildings
are planned; 10 buildings have been constructed, 13 are under construction, and 6 have not
been started. All the buildings are in the BPA region (Oregon, Washlngton Idaho, and
western Montana) The buildings are primarily electrically heated and cooled. Bulldlngs
were selected in 1986, and construction and energy monitoring will occur over the next
three years. These buxldmgs were designed to use 30% less energy than similar buildings
conforming to the Model Conservation Standards (MCS) (see below). Extensive technical :-
standards and methods were developed to demonstrate the 30% energy savings. Initially, -
the buildings were designed to demonstrate state-of-the-art technologies utilized in
an innovative fashion without sacrificing construction schedules or tenant comfort.
Also, building designs were to be replicable and to demonstrate principles that could be -+
applied to future new commercial buildings. These two criteria -- innovation design
and replicable technologies -- were incorporated into sponsors’ criteria for selection -
of participants. However, these two criteria conflicted somewhat, so that final projects
often leaned toward relatlvely conventional but energy-efficient solutlons such as .
lighting, 1nsulat10n ventilation, economlzer and energy managemenb systems.

TARGET BUILDING TYPES New commercral

KEY PARTICIPANTS: BPA, the four sponsors that administer the program:(state =
energy offices of Oregon and Washmgton ‘Pacific Power (a private utility), and
Portland Energy Conservation, Inc. (a-nonprofit orgamzatlon)), architects, engineers,
developers, contractors, bullders and owners engaged in new commercial bu1ld1ng or:

extensive remodeling.
HISTORY:

Date of Implementation: 1984

Current Status: Continuing :

General Comments: The program was concewed in'1984 and agreements with
the sponsors that administer the program were sxgned in 1985. Energy Edge was
mandated by the Northwest Power Planning Council in their 1983 regional energy plan
The MCS, also a product of the Council’s plan, were recommeded to utilities and
local governments in the BPA Region. The MCS for new commercial buildings is a
slightly modified version of the ASHRAE 90 - 1980 model energy code (the most
significant difference is in the area of lighting: the MCS requires lower lighting
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power densities). The Pacific Northwest has 2,000 commercial building starts annually,
and many of these are small commercxal buildings:.

MARKETING/PROMOTION METHODS Wmners in the Energy Edge competltlon
will receive media recognition plus incentive payments to cover all incremental costs
required to reach the higher level of energy efficiency. Incentive payments will cover ‘
design, construction, and administrative costs (including ‘¢nergy modeling). The program
has beeni promoted to the commercial real estate industry, and a technology transfer

“program has been developed for disseminating the information learned from this program.

MONITORING/EVALUATION :
Monitoring of actual energy use will be conducted when projects reach 70% occupancy
Four buildings are currently being monitored, and the monitoring for the last building
to be constructed will begin in 1989. The monitoring will be conducted for three years
for each building; therefore, the end of the monitoring will occur in 1992. Actual
performance will be compared to predicted usage based on computer models; the comparisons
will be conducted on a per measure, primary end use, and whole building basis. Construction
cost information is also being collected to calculate an incremental levelized cost (mills/kWh)
for each building and to compare predicted versus actual incremental design and construction costs.

Process evaluation has been conducted and continues, in order to address the following
issues: identification of the causes behind the effects of the program, identification

of the barriers to effective 1mplementatlon of the program, interpretation of the
program from the perspectlves of involved parties, identification of changes in the
program market environment, possible modifications to the program, and guidelines for
developers, owners, and de51gnersr

Market penetration: 29 buildings

Savings:
e Energy: The estimated average annual electr1c1ty savmgs will be 36%
and will likely range from 30-50%.
e Peak: : ,

e Dollars:

Costs and cost-effectiveness:
e Program administration: .
e Incentives: Winners of the Energy Edge project competition are reimbursed by
- BPA for the costs of gartlmpatm% To date, BPA relmbursements for these costs
ranged from $0.73/ft° to $9.78/ft°.; the mean was $3.90/ft> with a standard -
deviation of $2. 46/ft2 Total incentive dollars per building have
ranged from $9,939 to $1,056,330; the mean was $122,049 Total incentive costs
were approx1mately $3,417, 384 _
o Private investment:
o Cost-effectiveness: Based on predlcted savings and estlmated costs, the
‘average cost per kWh is $0.023/kWh with a standard deviation of $0.014/kWh,
and the cost per kWh rariges from $0.005/kWh to $0.063/kWh.

Discussion:
Perry noted that they were surprised how easy it was in many cases to-reach
the energy saving goal with one or two very modest measures; this was particularly
true for smaller, more envelope-dominated buildings. Perry also noted (1) the difficulties
in describing the basecase/MCS building, partly due to the variability of commercial
buildings, and (2) the possibility of buildings including less insulation than common
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practice, due to adherence to MCS envelope standards :

Miller noted that extra design time and energy modeling can lead to substantial savrngs whlle
reducing 1n1t1al construction costs. :

Benner et al. repOrted the following preéliminary findings based on the process evaluation
of Energy Edge (see references) “Additional capability has been developed among sponsors
and program participants. New buildings have been designed; a variety of energy conservation

measures have been used in contexts where they would not have been used before; and program

sponsors and participants have created a more cohesive network of information and technical
assistance exchange than had existed in the past. Participants have been:exposed to new
methods, materials, and technologies and have utilized a number of innovative design
features. Participants were also using more energy efficient, highly replicable, '
off-the-shelf technologies than they were using in the past. » One participant- noted a

positive spin-off: if their Energy Edge building worked, then it would serve as a

prototype for future stores as well as the standard for the- comprehenswe retrofit

of 110 exrsting bu1ldmgs

Benner et al. also noted that the energy conservation measureés (especially lighting and
various control measures) were diffusing qurte rapidly as participants incorporated
them directly into their standard practice ‘Computer modeling was also seen as
extremely valuable for architects; engineers, and owners as a means of “selling”

client on a partlcular material, system, or burldmg The sponsors of the program
were vital in promoting the program: they were seen by participants as a resource

of technical expertise and an important hub in the commercial building network.
Participants did use a number of innovative design features, in addition to

highly replicable off-the-shelf technologies.

The program did alter the sequence of design activities and, to some extent, the
composition of the design team: participating architects and engineers met together
much earlier in the design process than is common practice in building design. Also,
there was early involvement of contractors and the direct involvement of owners, in ‘"
contrast to previous practice. The program was educational: the redistribution of
professional knowledge enabled the design team to gain insights into the tasks and
responsibilities of each other. The program also permitted enough time for participants
to examine lots of alternatives; the critical examination of the energy related :

« components of the buildings resulted in a more critical examination of the building
wgenerally. A few of the Energy Edge buildings actually cost less to design and

“build t6 the program criteria due to lower initial costs for such items as -
downsized cooling and heating systems. There was a shift in the program from
1nnovat10n to replication - S

BPA noted (1) buildlng desrgners were most often the 1nd1vrduals that made
fuel choice decisions; (2) most designers and developers placed a high.value
on design 'assistance', awards, and recognition for energy-efficient buildings

as a motivator to encourage énergy-efficient investments;-and (3) it was often
possible to reduce initial capital costs by reducing the size of heating and
cooling equipment and the building’s lighting requirements.

RELATED PROGRAMS: BPA’s Energy -Smart Design Assistance Prograrn and Model
Conservation Standards Implementation Assistance Program (see writeups); Washmgton
State Energy Office’s De51gn Assxstance Program (see writeup) :
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REFERENCES: Anderson et al., 1988; Benner et al.;'1987; Miller, 1986;

Perry, 1986; Bonneville Power Administration, “Energy Edge Research and Evaluation
Plan (1987),” and “Energy Edge Design Assistance Program Description, Draft (1987),”
Portland, Oregon; Alexander J. Willman, “Documenting and Evaluating the Energy Edge
Program: Draft Project Management Plan " American Consulting Engineers Research and
Management Foundation, Washington, D. C 1986; American Consulting Engineers Council
Research and Management Foundation, “Interlm Report #3: Alternative Perceptions of
Energy Edge Process and Outcomes,” Aprll 8, 1987, and “‘Interim Report #4 Participant
Perceptions of the Energy Edge Program ” June 8, 1987 Washington, D.C..

CONTACTS:

Name: Bruce Cody
Position /title: Evaluation Specialist and Evaluation Project Manager

Organization: Bonneville Power Administration
Address: RPEB, P.O. Box 3621, Portland Oregon 97208
Phone: 503 230-7314

DATE: Nov. 6, 1987/June 28, 1988 | ‘ o o

Lo B . . o ., . v
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NEW COMMERCIAL PROGRAMS (COM—lO)

PROGRAM TITLE Energy Smart Desrgn Assrstance Program
PROGRAM SPONSOR' 'Bonnevllle Power Admlmstratlon (BPA)

PROGRAM OBJECTIVES: Encourage the construction of energy- efﬁment new
commercial buildings in the Pacific Northwest and the adoptlon of energy
codes for commercial buildings; provide technical support and resources to utilities
with the capability and interest in offering building design assistance to their
commercial customers; and promote electric load growth in the commercial sector
through the use of energy-efficient electric products.

APPROACH: This 3- year pilot program 1s de51gned to be 1mplemented by utllmes
BPA’s customer utilities will provide technical assistance and information to desrgn
professionals. This service includes information about the Commercial Model Conservation
- Standards (MCS) and appropriate electric technologies and equipment. Utilities will be able
to choose a level of participation commensurate with commercial construction act1v1t1es
in their service areas and their desire to participate. Utilities will advertise the
availability of services, consult with design professionals, builders, and developers
requesting services,'provide technical assistance to identify efﬁciency measures
and electric equipment, dispense BPA funds to reimburse design professionals
for their costs of participating in the process, and provide formal recognition to building
owners and designers if certain conditions are met. Utilities may authorize BPA to have
Alternative Service Providers offer part of the technical assistance portion of the program
in their service territories. There are no incentives to help pay for the measures
that are installed. BPA will provide information, training, and marketing materials
and will establish a clearinghouse of information on the state-of-the-art design
practices, and electric technologies and equipment.

TARGET BUILDING TYPES: New commercial
KEY PARTICIPANTS: BPA, utilities, design professionals, builders, owners & developers.
HISTORY:

Date of Implementation: 1988

Current Status: Continuing (three year pilot program)

General Comments: This activity will be included within BPA’s Partnership
Program to encourage energy marketing. Participation in the Energy Smart program
is an option for utilities to support the adoption of the MCS, thereby avoiding
a surcharge should the local jurisdictions within their service territories fail
to adopt the MCS. ’

MARKETING/PROMOTION METHODS: Utilities will promote the program within
their service territories and are encouraged to target the program services to building
types where there is a high degree of competition between electric and nonelectric fuels.
Two levels of awards will be presented: “Energy Smart Awards’’ for those who have
constructed buildings at levels at least 10% more energy efficient than if constructed
to the MCS; and “Energy Edge Awards” for those who have constructed buildings at levels
at least 30% more energy efficient than if constructed to the MCS. For Energy Smart buildings,
certificates will be prov1ded to building designers and owners. Award benefits for Energy Edge
buildings will include site signs, publicity (directed to prospective tenants, builders,
developers, and designers), building plaques and certificates for the bulldmor

P
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designers, and formal recognition at,appropria.te.reg-ional and national conferences.

" MONITORING/EVALUATION: BPA plans to perform process and impact evaluations to
identify implementation problems, to measure how effectively the program reaches
its goals, and to prepare the way for Commercial MCS programs. The process evaluation
will examine the reaction of participating utilities, Alternative Service Providers,
state energy offices, and developers/bu11ders/arch1tect & engineering firms, and wrll
“measure the markeb penetration of the program. The impact evaluation will examlne
the efficiency improvements encouraged by the program, initial costs, and potential

_energy .savings.

Market penetration:
Savings: '
e Energy: They estlmate 10% to 30% energy. savmgs per bulldlng
e Peak: Their goal is to obtain an annual 14-20 MW reduction for 20 to 30
years (assuming a 30% decrease in load) : :
e Dollars: :

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:

RELATED PROGRAMS: Washington State Energy Ofﬁce s Design A551stance Program '
(see wrlteup) was a’precursor to this reglonw1de program: the program was part of BPA’s * ™
Interim Program, but because of problems in getting contracts signed w1t;h the utilities,
WSEO was the only partlclpant in the Interrm Program

REFERENCES: “Energy Edge Design Assistance Program Descrlptlon Final
Description,” prepared by BPA, 1987

CONTACT:

Name: Terry Ollver :
Position /title: Program- Manager ;
Organization: Bonneville Power Administration
Address: P.O. Box 3621, M.S. RMCC, Portland Oregon 97208

"~ Phone: 503-230-5991

Name: Sheila Riewer :
Position/title: Evaluation Analyst ' .
Organization: Bonneville Power Administration S R
< Address: P.O. Box 3621, M.S. RPEB, Portland, Oregon 97208
Phone: 503-230-5855

" DATE: June 21, 1988

Name: Kate Miller :
‘Position /title: (formerly a Public Utilities Specialist at BPA)

DATE: Nov. 9, 1987
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NEW COMMERCIAL PROGRAMS (COM-11)"

PROGRAM TITLE: Design Assistance Program for New Commercial Buildings
PROGRAM SPONSOR: Washington State Energy Office (WSEO)

PROGRAM OBJECTIVES: To assist the de51gn commumty n de51gn1nfr new, energy- efﬁment
commer01al buildings.

APPROACH: The Design Assistance Program is a free service for designing and bulldmg ’
cost-effective, energy-efficient, new commercial buildings. WSEQ’s energy consultants
work with clients to identify practical energy-saving strategies, and
computer simulation models are used to test which strategies save energy and"
provide attractive paybacks. They concentrate on HVAC, lighting, and envelope
measures. Some buildings' have been constructed. Désign assistance has been provided
to buildings ranging in size and complexity from a 17,000 square foot savings and
loan building to a 160,000 square foot retail store. »

TARGET BUILDING TYPES: Commercial buildings —
KEY PARTICIPANTS: WSEO, architects, engineers, owners, and designers.
HISTORY:

Date of Implementation: Nov. 1986
- Current Status: Continuing, through Dec. 1988.

General Comments: This program is.a spinoff of the Bonneville Power Admlmstratlon 's
(BPA) Energy Edge program for new commercial bulldlngs The service was initially
developed to meet the need of those people who did not win the Energy Edge design
competition. As a result of their participation in the Energy Edge program
(WSEO was one of the four sponsors administering the program. for BPA),

WSEO concluded that computer modeling at the begmnmg of the design stage was
very effective in reducing energy use and costs. BPA is planning to institute

a design assistance program for the entire region (called the Energy Smart

Design Assistance Program, see writeup); utilities will provide the services
throughout the region. However, there will be “‘alternative service providers’ and
WSEO may be one of them. Thus WSEQ’s program can be seen as a. precursor and
pilot demonstration of BPA’s program.. : . .

MARKETING/PROMOTION METHODS The program has been promoted by two mailings
to architects, engineers and developers throughout the state; word-of-mouth;
and individual telephone contacts with contractors and developers

MONITORING/EVALUATION An evaluatlon is presently belng conducted
Market penetration: 23 prOJects completed
Savings:
e Energy:

e Peak:
e Dollars:
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Costs and cost-effectiveness: - -0 b SR T
e Program administration:
e Incentives: The cost of the design assistance has ranged from a low of -
4.6 cents per sq. ft. for a 160,000 sq. ft. retail store ($7360) to a high of
44 cents per sq. ft. for a 17 000 sq. ft. savings and loan building ($7480). -
e Private investment:

Discussion: o o ;
The program is considered to be “extremely successful;” it has been very
well received by the design community. Several projects are planning to incorporate.

energy-conserving design strategies.
RELATED PROGRAMS BPA’s Erlerg’y Smart Desigh. Assistance P'rograxir |

REFERE_NCES “De51gn Assrstance, brochure prepared by WSEO “Energy Edge
" Design Assistance Program Description, Draft,” prepared by BPA, 1987."

CONTACTS: . S e e

Name: Doug Kllpatrlck R ,
Position /title: Energy Program Coordmator i
Organization: Washington State Energy Office
Address: 809 Legion Way, SE, Olympia, Wash. 98504
Phone: 206-586-5027 rept S

DATE: June 6, 1988
Name: Peter Skowlund
Position /title: Energy Program Coordinator
Organization: Washington State Energy Office v
Address: 809 Legion Way, SE, Olympla Wash 98504"' ST
Phone 206-586- 50"7 C S

DATE: Nov 6 1987 sy
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NEW COMMERCIAL PROGRAMS (COM-12)

PROGRAM TITLE: Technical Assistance Program’
PROGRAM SPONSOR: Sacramento Municipal Utility District (SMUD)

PROGRAM OBJECTIVES: To encourage builders to incorporate the latest energy
conservation technologies in new commercial buildings. '

APPROACH: This program provided technical assistance to builders on the’
latest energy conservation technologies in new commercial buildings. A “fact book”’
was prepared for engineers and architects that included the latest information on -
energy-efficient motors, lighting; HVAC, eté¢. Staff contacted the de51gn community -
to talk about the fact book and latest technologles Some design review occurred,
but only a few plans were submitted for review. Modelmg runs were done on DOE 2,

Trace, and a daylighting model.

A pilot project was undertaken in 1986 in which four diffe: :nt, existing warehouses
and office buildings were retrofitted with daylighting controls. SMUD provided the
control equipment, and the four participants paid for the controls. The study provided.
a good indication of the real-world applicability of control equipment and identified.
control strategies that optimize load reductlon and customer acceptance. '

TARGET BUILDING TYPES: Commercial ‘ B o
KEY PARTICIPANTS: SMUD, engineers, and architects.
HISTORY:

Date of Implementation: 1983 .

Current Status: Discontinued in 1985/86. Some assistance is currently
being provided on daylighting. In the next 12 months, a program offering . :
financial incentives for daylighting is planned to be introduced for existing commercial
buildings, and findings should be applicable to new commercial buildings. _
The daylighting program is under the New Construction Program that also includes .
thermal energy storage and HVAC systems.

General Comments:
MARKETING /PROMOTION METHODS: Technical assistance.
MONITORING /EVALUATION:
Market penetration:
Savings:
e Energy:
e Peak:
e Dollars:
Costs and cost-effectiveness:
e Program administration:

e Incentives:
e Private investment:
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Discussion: P i
The design community partlcxpated very httle in the de51gn review because they did

not want to have their plans reviewed.
RELATED PROGRAMS:
REFERENCES:
CONTACTS: |

Name: Winston Ashizawa
Position /title: Supervisor, Demand-Side Planning
Organization: Sacramento Municipal Utility District
Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 95852-1830

Phone: 916-732-5478 )
DATE: Oct. 22, 1987 / June 1, 1988

Name: Warren Lindeleaf
Position /title: Demand-Side Planner
Organization: Sacramento Municipal Utility District
Address: 6201 S Street, P.O. Box 15830 Sacramento CA 95852-1830

Phone: 916-732-5489

;7 <DATE: Oct. 22, 1987
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NEW COMMERCIAL PROGRAMS (COM-13)

PROGRAM TITLE: New Construction Rebate Program
PROGRAM SPONSOR: Pacific Gas and Electric Company (PG&E)

PROGRAM OBJECTIVES: To encourage early compliance with California’s new energy
conservation standards (Title 24) in new commercial buildings; to promote thermal .
energy storage (TES) in new commercial buildings; and to promote energy efficient llghtmg
in non- ofﬁce buildings. :

APPROACH: Program was customized to user needs by offermg 1ncent1ves for early
compliance and installation of high efficiency llghtmg and TES. ,

TARGET BUILDING TYPES: New commercial; some new industrial.
KEY PARTICIPANTS: PG&E and builders. o
HISTORY:

Date of Implementatlon June 1985
Current Status: Ended in June 1986 (due to Title 24 standards)

General Comments:

MARKETING/PROMOTION METHODS: Financial assistance was provided for energy-efficient -
lighting. The rebate was based on square footage of the building: ranged from 50
cents per square foot for buildings meeting the Title 24 standards to 4 cents per
square foot for warehouses that meet a threshold of 0.5 watts per square foot (the
threshold level varied for building types, from 0.5 to 2.0 watts per square foot).
Financial assistance was also provided for TES: $300 per kW. The maximum rebate
for a customer was $200,000 ($150,000 for TES and $50,000 for lighting).

" Technical seminars were held periodically and technical manuals on specific topics
(e.g., thermal energy storage for cooling, efficient lighting, and office building
energy management) (see below) were distributed to participants.

MONITORING/EVALUATION:
" Market penetration:

Savings:
e Energy: For 1987, 30.6 million kWh
e Peak: For 1987, 13.5 MW
e Dollars:

Costs and cost-effectiveness: For 1987, $1.85 million
e Program administration:
e Incentives:
e Private investment:

Discussion:
RELATED PROGRAMS: Since 1982, PG&E has been running the Natural Gas Home Program,

offering builders incentives to install energy- efficient natural gas appliances that
otherwise would not have been installed in new single-family and multifamily construction.
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Also, since 1983, PG&E has been running the Customized Program for Existing Commercial Buildings.

REFERENCES: Charles Eley Associates, Thermal Energy Storage for Cooling, -
Pacific Gas and Electric Company, San Francisco, Calif., 1986; Charles Eley Associates,
Efficient Lighting for Commercial Buildings, Pacific Gas and Electric Company,
San Francisco, Calif., 1985; Charles Eley Associates, Office Building Energy Management,
Pacific Gas and Electric Company, San Francisco, Calif., 1985. ’

CONTACTS:

Name: Hanalee Corey ‘
Position /title: Senior Ma.rketmg Engineer
Organization: Pacific Gas and Electric Company _
Address: 123 Mission St., San Francisco, Cahf 94105
Phone: 415-973-3049

DATE: June 16,1988 / June 24, 1988
Name: Brian Stokes
Position /title: Director, Commercial Marketing
Organization: Pacific Gas and Electric Company - ; - : '
Address: 123 Mission St., San Francxsco Calif. 94105
Phone: 415-973-2071

DATE: Oct. 23, 1987
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- NEW COMMERCIAL PROGRAMS (COM-14)

PROGRAM TITLE: Energy Conscious Construction (ECC) Program
PROGRAM SPONSOR: Northeast Utilities

PROGRAM OBJECTIVES: To work actively with the design professional to encourage the
implementation of more energy- -efficient features in new commercial buildings in order

to lower energy demand in their service territory.

APPROACH: For buildings less than 10,000 square feet, a general discussion

of the merits of energy efficiency in new. bulldmgs is presented to architects

and engineers. For buildings greater than 10,000 square feet, energy simulations for the
building as proposed and the same building w1th additional energy-efficient features are
presented to the architect or engineer early in the design process. Both energy and cost
savings are shown. The architect or engineer then prepares alternative construction estimates
and presents them to his clients. The clients choose the configuration that meets their

financial criteria.
TARGET BUILDING TYPES: Ne‘w com_mércial '
KEY PARTICIPANTS: Northeast Utilitiés, architects and.engineers.

HISTORY:

- Date of Implementation: July 1986

Current Status: Continuing.

General Comments: The predecessor of this program was the Energy Value Building (EVB)
program, started in 1983. The EVB program was an informational program designed

to encourage A&E to include energy-efficient features in their buildings.

The ECC program includes all the activities of the EVB program plus free, computerized,
energy consumption comparisons using the DOE-2 energy analysis program.

Northeast Utilities is the largest utility in New England and through its operating
subsidiaries, the Connecticut Light and Power Company and the Western Massachusetts
Electric Company, it serves 153 communities in Connecticut and 59 in Massachusetts.

The fastest growing portion of their load both in number of customers and the demand
per facility is the commercial sector. The ECC program is implemented under the “Energy
Alliance’ (a partnership between Northeast Utilities and their customers).

MARKETING/PROMOTION METHODS: A design manual was prepared, seminars held,
and case studies developed and printed as part of the EVB program. Direct mail to

A&E community; some newspaper advertising in the beginning, but this has stopped

(not effective); and word-of-mouth. A guidebook was prepared containing

the results of DOE-2 simulations of a 60,000 square foot office building; both energy

and cost savings are presented for different energy designs. The guidebook is targeted

at A&E and will serve as an educational tool and a sourcebook for the design professional.
Annual seminars are held throughout the service territory for informing A&E about the
program. Discussions of daylighting and heat recovery, for example, and a tour

of architectural, award-winning, energy-efficient designs form part of the seminars.

MONITORING/EVALUATION: A cost-benefit analysis was conducted. Actual load reduction
will be recorded after the measures are installed during construction. _
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Market penetration: First six months of 1986: 10 participants; 29 participants
in 1987, and a goal of 44 participants in 1988. A 10% participation rate is indicated.
At least three buildings are being constructed that-incorporate energy-efficient
lighting and other measures as a result of the simulations.

1

Savmgs
e Energy: 144,000 kWh/year per participant (estlmated)
e Peak: 20 kW demand reduct;lon (estimated)

e Dollars:

Costs and cost-effectlveness
- @ Program: $108,000 for 1986; $295,248 for 1988 (the program costs 1nclude the payroll

for administration and: 1mplementatlon energy simulations, expenses, and

advertising and promotion). The cost of the simulations averages about $1,300 per project.
o Cost-effectiveness: Estimated to be less than $0. 01 per kWh saved.
e Incentives: (being developed) ,
e Private investment:

Discussion:
Initially, A&XE community was reluctant to get involved with the utility, because
they felt their clients were not interested in energy costs. Developers are now indicating
.,-more interést in energy conservation and load management because they will
increase-their profit margin and make théir rents more competitive if they can
lower operating costs. As'a result, the A&E community is now more interested in

energy conservation. The company is developing an expansion to the ECC program. The expansion

will include incentives for the design and implementation of additional energy-efficient measures.

RELATED PROGRAMS:

REFERENCES: This project received a Connecticut Energy Award and a national award
from DOE. U.S. Department of Energy, 1986a; Wajcs, 1987; Energy Conscious Construction
Program Implementatzon Manual, Northeast Utilities, Energy Management Services, 1986.

CONTACTS S ‘ : o
Name: Frederick Wajcs
Position /title: Senior Administrator
Organization: Northeast Utilities
Address: P.O. Box 270, Hartford, Conn. 06141-0270
Phone: 203-721-2711

DATE: Oct. 26, 1987 / June 10, 1988
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NEW COMMERCIAL PROGRAMS (COM-15)

"PROGRAM TITLE: Lighting Code Compliance Training Program
PROGRAM SPONSOR: Energy Extension Program of Oregon State University (OSU)

PROGRAM OBJECTIVES: To train building code officials on new lighting reqﬁirements
for commercial buildings. .

APPROACH: This program provides technical reference manuals and accompanying
video tapes on various code topics, which could be sent to code officials throughout
the state, as an alternative to attending seminars that involve extensive:-travel time and
that may not be timely. OSU Extension Energy Program produced a pilot package -
consisting of a technical reference manual and an accompanying training video tape
on determining compliance with the new lighting codes. The lighting code training
package was primarily designed as part of a statewide, continuing, code official,
certification program and was intended for dlstrlbutxon to local associations

of code officials.
TARGET BUILDING TYPES:

KEY PARTICIPANTS.: OSU Extension Enefgy Program, Oregon Department of Commerce
Codes Division (now called the Oregon Codes Agency), Bonneville Power Administration,
Oregon Department of Energy, the Oregon Section of the IES, local associations of code

_.officials, and architects and engineers.
" HISTORY:

Date of Implementation: Not fully implemented (see below)

Current Status: See below. ' : ‘

General Comments: Oregon adopted on July 1, 1986 a new statewide energy code t;hat ‘
includes a section on lighting controls and llghtlng power budgets. The current code
will be revised this year, so education efforts on the current code have ended. The video tape
was not distributed, but the technical reference manual that went w1th it was distributed *

at workshops on the lighting code.

MARKETING/PROMOTION METHODS: Most of the marketing and promotion has been to
code officials. The main method of promotion is the Oregon Buxldlng Codes Agency’s.
"CODE SCOOP,"” a bulletm that is sent out to code officials about nine times a year.
The bulletin 1ncludes a "training calendar" and course descriptions. Local chapters
of code officials organizations have requested lighting code updates at their meetings.
IES and the American Institute of Architects have also had meetings devoted to energy/lighting

codes.

| MONITORING/EVALUATION:

Market penetratlon 20-30% of the total number of code officials in- Oregon have
taken some training in lighting code requirements.

Savings:
e Energy:
e Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program administration: $4,000-$8,000 for the OSU effort.
e Incentives: None
e Private investment: None

Dlscussmn .
The videotape was not used to its potentlal because of three factors (1) there

was a lot of staff turnover in the building code agency responsible for implementing
the code, so there was no one person to promote the use of the videotape;

(2) there is a revision to the state energy code every three years, and

the next revision will be occurring soon, so that no one was willing

to promote the videotape knowing that there would be revisions to the code; and

(3) the Oregon building code agency installed a hot line to answer questions

about the code, thereby removing some training needs. Baker thought the videotape
was a good idea, but it was never tested. The manuals have been used a lot.

Baker also noted an apathy in code enforcement. Presently, registered architects and

engineers can certify a building has complied with the code through its plan design

(although this is rarely done in writing), and; therefore, code officials may overlook

the building in their review. Moreover, lighting work is usually enforced by code officials
through plan checks only, not by onsite verification (other parts of the energy code,

such as insulation, are usually enforced on site). Consequently, a building could pass inspection,
but the installed lighting system and loads may not be the same as the ones that the building
was designed for. This discrepancy often occurs because lighting is the last item to be

installed in a building, and when a building is nearing completion and budgets are tight,
lighting systems and technologies are changed to less costly alternatives. A problem resulting
from this lack of enforcement is that the developer complying with the code puts in more time
and money in meeting the code’s standards than people who disregard the code. Consequently,
Baker felt there was a need to target not only building code officials but also architects

and engineers who are relied on for enforcement but who may not know the code (note: architects
and engineers are not required to take training courses on the code, in contrast to building

code officials):

Baker also felt that some building code agencies generate general revenue from.

the fees for code compliance. To increase revenue, fees are increased and staff 1s
decreased, resulting in understaffed code enforcement departments. This in turn results
in prioritizing their work: fire, safety, and health take precedence over energy.

RELATED PROGRAMS: California’s Title 24 standards are enforced by certification
by electrical contractors, after the building has been completed and lighting systems
installed. Videotapes have been used extensively in Oregon’s Super Good Sense program
for new residential construction. Commercial energy code training sessions are offered
to small code official groups around the state. There is also a new "Hot Line" and a
computer bulletin board for code officials. The Washington State Energy Office has
hired a professional engineer to be a "circuit rider” and conduct commercial code
training sessions around the state.

REFERENCES: Baker, 1986; "Technical Reference Manual on Section 8310, Artificial
Lighting," for the 1986 Oregon Structural Specialty Code.
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CONTACTS:

Name: Gus Baker
Position /title: Energy Specialist
Organization: Extension Energy Program of Oregon State University
Address: 344 Batcheller Hall, Corvallis, Oregon 97331
Phone: 503-754-3004

DATE: Oct. 29, 1987 / May 27, 1988
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NEW COMMERCIAL PROGRAMS (COM-186)
PROGRAM TITLE: Passive Solar Nonresid'enti.all E:xp.er:i'ment’a.l Buildin'gs Program (NEBP)
PROGRAM SPONSOR: U.S. Department of Energy (DOE) _ ‘

PROGRAM OBJECTIVES: To investigate the potential of passive solar technologies
to meet the heating, cooling, and lighting requirements of nonresidential buildings;
to build a body of practical information on the design, construction, and
performance of nonresidential, energy-efficient buildings; to support the design
and implementation of exemplary and prototypical passive solar commercial buildings;
and to identify the cost and performance of passive systems in commercial buildings.

APPROACH: At the time, the NEBP was the largest known attempt to guide design and -
simultaneously evaluate construction and operation costs, actual energy use,
occupancy effects, and reactions in climate-responsive, nonresidential buildings.
This program provided technical and financial support for a number of innovative
nonresidential passive solar buildings around the country. Nineteen buildings were

: designed constructed, instrumented, and monitored to determine energy consumption,
economic performance and occupant impact. Over half of the prOJects focused on
daylighting strategles and solar heatmg

There were three phases in the NEBP: design, construction, and performance monitoring and
evaluation. During the de51gn of these buildings, a team of technical experts helped each
project architect maximize energy performance, enhance occupant comfort and minimize
construction cost. Each project team started by establishing a “base-case’ bulldlng,
a nonsolar building that the owner would ordinarily build. Team members calculated -
heating, cooling, lighting, and other energy requirements, taking into consideration

" “heat generated within the building by lights and people (internal loads), building
occupancy, climate, and construction practices. Designers then developed an
alternative design, using passive solar approaches to heat, cool, and light
the building, and calculated the design’s performance using a variety of energy- and
cost-prediction tools. These buildings were designed to reflect “state-of-the-art’
practices for energy conservation. The tools ranged from complex mainframe,
energy-simulation programs like BLAST (Building Loads Analysis and System Thermodynamics)
to simpler, hand-calculated procedures. The designs addressed the building’s major
energy cost requirements (lighting, heating, and cooling), and the designs had to
be aesthetically pleasing, integrate mechanical, lighting, and other support systems,
and demonstrate “technical validity.” The cost of the passive features had to be
reasonable as measured by lifecycle cost analysis. A panel of technical experts
reviewed the project designs in a series of meetings. The review provided
valuable feedback from the earliest stages in design through final preparation
of bid documents. Twenty-two building teams completed the design phase.

The resulting array of designs emphasized south-facing roof apertures that
provided both heat and light, Trombe walls, and circulation spaces that = -
collected heat for distribution to the rest of the building. Glare and overheating
were prevented by diffusing baffles, overhangs, and operable shades. Night flushing
of building mass, evaporative sprays, and natural ventilation supplied the bulk

of cooling. Both automatic and manual controls were represented.

In Phase II, the construction phase, a portion of the incremental costs associated

with the energy systems were reimbursed through DOE cost-sharing funds. However,
actual building construction costs were obtained by the organizations and institutions
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for whom the buildings were already designed. As a result, 19 buildings were completed.
The projects ranged from a 700 sq. ft. classroom module in Alaska to a 66,700 sq. ft.
airport in Colorado, and comprised a variety of building types, including

schools and libraries, community and health care centers, office buildings, retail
outlets, airport terminals, a greenhouse, and an automobile maintenance shop..

After the buildings were constructed under Phase II, they entered the final Phase III:
performance evaluation (see below).

TARGET BUILDING TYPES: New commercial

KEY PARTICIPANTS: DOE, SERI, Architectural Energy Corporation (AEC),
Burt, Hill, Kosar, and Rittelmann, Lawrence Berkeley Laboratory (LBL), consultants,

architects, engineers, and building owners.

HISTORY:

Date of Implementa.tion 1979

Current Status: Ended in 1986

'General Comments: NEBP was funded in the last round of DOE s
national demonstration program for solar heating and cooling of buildings under
the National Solar Heating and Cooling Act. DOE’s Passive and Hybrid Solar
Energy Program also conducted the Solar in Federal Buildings Program (SFBP)
(see writeup).- The buildings in the SFBP focused on passive solar heating .
solutions."The NEBP complemented the SFBP by highlighting daylighting options
with less emphasis on heating. The NEBP was later redirected to emphasize
more research and development than commercialization per se.

MARKETING/PROMOTION METHODS: A Request For Proposals resulted in the submission
of 400 proposals; DOE contracted with 42, of which 22 completed designs. DOE pald
for the 1ncrementa,l costs of passive solar desxgn

MONITORING/ EVALUATION: ~

Actual construction costs were compared to a range of typical building costs
“(for similar building types) provided by national construction cost data systems.

An occupant evaluation was conducted to determine user satisfaction in those

areas affected by the building energy systems. This evaluation used the following
sources of information: occupant and builder user questionnaires (weekly and monthly);
site visits, observations, and interviews with building managers, owners, and the

design team. Each building had a contractual responsibility.to provide DOE with

energy consumption data for major end uses on a weekly and monthly basis for one year;
consequently, hourly data were taken using data acquisition equipment, and the final.
data archive is at the American Institute of Architects Foundation in Washington, D.C.

Market penetration: Over 400 building owner/designer teams applied to participate
in the program, but only the best 42 were selected. . Of these, 22 buildings located
across the country completed design; 19 completed construction. | :

Savings:
e Energy: Measured energy use of these buildings was 45% less than for their
conventional counterparts (base case), and 60% less than for the average U.S. commercial
building. Heating, cooling and lighting energy was reduced by approximately
50%. Daylighting strategies did not lead to increases in cooling or heating
energy. Solar heating strategies did not lead to a corresponding increase in
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coolmg loads. Lighting electncxty use was 22% lower in summer months than

in non-summer months.

e Peak: : ; '
e Dollars: Most passive commerc1a1 bulldmgs cost less to- operate annually -
and did not cost any more to build than conventional buildings of the same type.

Average operatmg cost was 519 less than the base case.

Costs and cost-effectiveness: $5. 5 mllhon Phase I involved an average of $27,000.
from DOE (about 50% of the cost of de51gmng the passive solar commerc1al bu1ld1ngs)
e Program administration: _ : S
e Incentives:
e Private investment:

Other effects: In many of the demonstration projects, energy use was actually higher,
than predicted. These increases were caused by changes in occupancy and use patterns,
contributing to 20% higher than expected energy use. Actual heating energy use was
31% higher than predicted, and actual cooling :nergy use was 47% lower than predicted.
Buildings owners were satisfied regardless of the difference between actual and estimated
energy usage, since the actual energy use was much lower than typlcal non-solar bulldlngs

There was a high degree of satisfaction with the buildings and t‘.he program. Thermal
comfort satisfaction was high; it was highest during the Spring, and most complaints .
occurred during the morning hours of Winter. months. Many of the buildings experienced
thermal comfort problems through malfunctioning ventilation systems. Occupant response
to daylighting strategies was favorable. Air quality problems occurred when space.
modifications were made during the construction. In many buildings, infiltration
problems occurred right-after occupancy. In most cases, these conditions were

corrected and the complaints disappeared. Acoustic problems occurred due to the -
nonabsorptive surfaces of thermal mass and open-office plans (designed to enhance
convective air movement and light distribution systems). Occupancy problems

occurred due to changes made during or after the building was constructed. In

almost all of the buildings, actual occupancy patterns differed significantly from

those predicted or specified. In particular, timing of occupancy changed: because
‘buildings were popular, people used them many more hours than had been predicted,

and additional uses for the buildings emerged. Spaces that were initially de51gned

for one function were modlﬁed to accommodate a different function.

As part of the design process, passive solar de51g.n guidelines were developed,
covering programming and pre-design, schematic design, design development,
construction documents, and construction and building acceptance.

Discussion:
Two buildings won architectural deslgn awards from the American Instltute of
Architecture (AIA). The NEBP itself received the Progressive Architecture Research
Award for 1988. ' ' : ‘ '

The findings of the program have been published in two books (Solar Energy Research
Institute, 1985; and Burt Hill Kosar Rittelmann Associates and Min Kantrowitz Associates,

. 1987), and the followmg discussion is drawn from these books. The ideas from the
first book were incorporated into Appendix A (Principles of Design) of the new ASHRAE
Standard 90, published by the American Society of Heating, Refrigerating, and Air-Conditioning
Engineers, Inc. (ASHRAE).

This program has provided the largest data base of cost, energy, and occupant -
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performance of nonresidential buildings to date. Passive, climate-responsive
technology generally can provide substantial utility cost and energy savings at
little, if any, increased construction cost. Performance parameters contributing

to success or failure include occupant behavior, user control, fuel cost, and

the skillful handling of design elements such as solar apertures, thermal mass,

and daylighting systems and their integration with conventional design issues.

Of minor concern are climatic limitations and predominant building load; passive
buildings can perform well in'a wide variety of climates to reduce lighting, heating,
and cooling needs. Climate-responsive design does not place unnecessary constraints
on comfort or on building aesthetics and, in fact, can enhance both. The greatest
potential in failure lies in poor or complicated controls and designs that

do not anticipate changing uses.

Dayli-ght:,ing contributed to significant energy and cost savings as well as
environmental comfort for users. Base case lighting energy was reduced

by 55% through the use of daylighting and tasklighting. Occupant satisfaction

with daylighting strategies was quite high. Manual controls for artificial lighting

were -easily operated and controlled by occupants and provided the greatest potential -
for occupant participation in energy savings. In some cases, manual controls were
more energy conserving than automated devices.

~ High thermal mass did not appear to have been a contributing factor in the
energy-efficient functioning of these buildings. High mass did not necessarily

~ solve thermal comfort problems and, in some cases, appeared to have contributed
to: acoustic problems; difficulty in regulating and timing heat delivery;
and difficulty in integrating thermal mass with mechanical systems.
Moderate amounts.of well-distributed thermal mass appeared sufficient to solve
thermal problems. Localized thermal mass (e.g., Trombe walls) can be an efficient
strategy to provide delayed heat to specific building locations.

Conflicts between shading devices and apertures impeded ventilation flows.
Manually operated ventilation control strategies appeared to work effectively
when they were simple, close, and familiar to the users.

Solar buildings succeeded in a wide range of climates, from very cold t6 hot
and humid. Energy performance was not dependent on climatic variables (e.g.,
heating degree days). The most successful projects were those that integrated
the passive heating, cooling, lighting techniques with conventional heating and
lighting systems.

Three lessons were learned from the design process: (1) consider energy-conscious
“design alternatives as early as possible; (2) support all design decisions with
thorough analysis that addresses building efficiency in its broadest sense,
including economics; and (3) think of passive solar design as an architectural,
mechanical, and electrical integration issue, not an ‘“‘add-on’’ exercise.

Evaluators uncovered several questions that potentially limit the acceptance of
passive, climate-responsive design. One area insufficiently investigated is the .
design and performance of large nonresidential buildings. Only 3 of the 19 DOE
program participants had floor areas over 50,000 sq. {t., but almost 50% of the

. 1984 nonresidential building floor area exists in buildings in the U.S. larger
than this.

Additional research is needed in the development of design tools for accurately
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measuring potential energy savings during the design process. Tools that exist

today are either cumbersome (i.e., they require extensive computer input, take a long

time to return results, and require a more developed or detailed design than is available

early in the design process) or are unsophisticated in their approach to integrating the

many energy flows in a building. Energy design tools need to be integrated with those in
nonenergy areas of architecture, so-that the architect can develop building designs on a
computer screen and instantaneously see the implications for energy consumption, construction
cost, handicapped access, fire protection, and structure. :

There is also a need for whole-building analysis to identify the optimum integration
of architectural, mechanical space conditioning, and electrical systems

with passive solar technologies. More research is also needed in the areas of
advanced glazing products, daylighting techniques, and automatic and manual
controls that integrate solar and conventional heating, cooling, and lighting

‘systems.

Lambright and Sheehan (1985) noted that the NEBP was a qualified success.

It met the original objectives of the program and those defined as it _ _
progressed. No other federal building program performed such a detailed, post-occupancy
evaluation. The evaluation was thorough, and building users were responsive.

Ultimately, the bottom line was proven: passive solar nonresidential buildings

use substantially less energy, and they cost no more to build than their nonsolar
counterparts. From a technical perspective, they noted the following achievements:
energy load studies were successfully conducted and used to influence designers

at the front end of the program; a variety of simulation methods and passive solar

design components were demonstrated; and some new skills as well as interest in passive
solar construction were acquired by designers and builders.

However, Lambright and Sheehan noted, as of 1985, that little technology transfer by DOE,
the NEBP participants, or other associations had taken place, in part because the

program had been redirected from demonstration to R&D. There had been some dissemination
of the project results to AIA and the architects. Also, although a fairly good

cross-section of projects had been funded, there were not so many of any ubiquitous

structure that quick replications could be expected. Finally, the list of projects

did not include large-scale commercial buildings.

RELATED PROGRAMS: DOE’s Solar in Federal Buildings Program (SFBP).

REFERENCES: Brandt Andersson, Mari Adegran, Tom Webster, Wayne Place,
Ron Kammerud, and Patrick Albrand, "Effects of Daylighting Options on the Energy
Performance of Two Existing Passive Commercial Buildings,” Building and Environment
22(1):3-12 (1987); Brandt Andersson, Min Kantrowitz, Patrick Albrand, Tom Webster,
Mari Adegran, and Ron Kammerud, "Effects of Occupant Issues on the Energy Performance of
Two Existing Passive Commercial Buildings,” Building and Environment, 22(1):13-48 (1987);
Burt Hill Kosar Rittelmann Associates et al., 1987; Frey et al., 1984; Frey et al., :
"Monitored Heating Season Performance of the Mount Airy Public Library Building," Proceedings of
the Eighth National Passive Solar Conference, American Solar Energy Society Inc., Boulder,
Colorado, 1983; Frey and Yager, 1984; Gordon et al., 1984; Kantrowitz, 1984a, 1984b,
1984c, 1985; Kroner, 1987; Kurkowski, 1980; Lambright and Sheehan, 1985; Lutha et al.,
1983; Solar Energy Research Institute, 1985; Joel N. Swisher and Donald Frey, Performance
Analysis of the Mount Airy Library Building--Final Report. U.S. Department of Energy, 1984.
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CONTACTS-

Name Ted Kurkowski T : S .
Position/title: Program Manager, RTI Staff
Organization: DOE
Address: Forrestal Building, Rm 6C-036, 1000 Independence Ave., SW,
-Washington, D.C. 20585
Phone: 202-586-9273

DATE: Jan. 7, 1988 / June 1, 1988
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PROGRAM TITLE: Solar in Federal Buildings Demonstration Program (SFBP)

PROGRAM SPONSOR: U.S. Department of Energy (DOE)

PROGRAM OBJECTIVES: To demonstrate, with known technology, applications of
solar heating and cooling in a variety of federal buildings; to transfer solar energy
technology from the government to private industry, to provide input for =~
research and design efforts aimed at improving the efficiency and cost-effectiveness
of solar installations; to support efforts to shift from nonrenewable to renewable _
energy sources; and to stimulate interest in solar and to promote the solar industry.

APPROACH: ThlS program supported these objectives by (1) documentmg the
effectiveness of renewable energy in commercial buildings, (2) creating new
procedures to assess building performance, (3) producing a methodology for predicting
passive commercial building performance, and (4) producing new design information for
large active solar systems. This program was designed in six phases to provide (1) the
technical evaluation and selection of a proposal, (2) a site survey, (3) a formal design
review, (4) an acceptance test, (5) performance monitoring, and (6) reporting on 706
K ."prOJects for approxrmately 16 federal agencies. The projects involve the utilization of
.. solar devices in new or existing federal buildings. The technical evaluation and selection
of proposals resulted mltlally selecting more than 800 prOJects to be built by 16 federal
agencies. The site surveys and design reviews resulted in some projects being
rejected for construction. In addition, some agencies voluntarily cancelled construction.
These processes reduced to 706 the number of projects actually being constructed.
Active and passive solar technologies were included in this program; most projects
were domestic hot water systems

The major portion of the program involved the design, construction, testing, and
monitoring of solar systems in 48 states involving 16 federal agencies. These
systems included hot water, space heating, cooling, industrial process heat, and
combinations of these. DOE provided the funding for these systems and supplied
" technical assistance to the federal agencies. All of the projects have been constructed,
and all but two have had acceptance tests. They are presently evaluating the program.
Two major documents on design and on installation, operation and maintenance of large
active solar heating systems are being written as part of this program and will
be published by the American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (ASHRAE) in the next two years.

Sixteen of the SFBP projects used passive systems and were geographically concentrated
in the Middle Atlantic and Mountain States, with a few sites in the Midwest and '

no passrve systems on the West Coast. These projects were generally small to mtermedlate
'in size (less than 40,000 sq. ft.), and many of them provided office space as

a primary or secondary function. Other functions included providing public space
(museum, auditorium, recreation), storage, education, or living space. In every

case, the primary passive features were designed to provide space heating and

included some form of thermal energy storage. Lesser attention was given to
daylighting, and there was essentially no primary attention to passive or hybrid

cooling. The passive heating strategies used in the buildings generally represented
straightforward applications of traditional systems known to be effective in
residential-scale applications. In comparison to most nonresidential buildings,

these buildings had relatively small internal loads.
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TARGET BUILDING TYPES: New and existing federal buildings
- KEY PARTICIPANTS: DOE

HISTORY:

Date of Implementation: 1979

Current Status: Continuing (most likely until 1989).

General Comments: From 1979 to 1981, NASA’s Marshall Space Flight Center
(NASA/MSFC) was the technical project manager. After 1981, the project manager
was the Energy Technology Engineering Center (ETEC), a DOE-owned laboratory
operated by Rockwell International. DOE’s Passive and Hybrid Solar Energy Program
conducted the Passive Solar Nonresidential Experimental Buildings Program (NEBP)
(see writeup). The buildings in the NEBP highlighted daylighting options :
with lesser attention to passive heating and cooling. In contrast, the SFBP
projects complement these buildings by focusing on heating solutiOns.

MARKETING/PROMOTION METHODS Open sollc1tat10n (51m11ar to RFP process)

MONITORING/ EVALUATION
The acceptance testing phase of the active sites involved v151t1ng each completed installation
and performing a site inspection checkout, an operational mode checkout, and a limited-duration
thermal performance test. The performance monitoring phase required that each agency submit
monthly performance operation and maintenance reports on a quarterly basis for one
year and on a yearly basis for two more years. The ‘performance data included the
amount of solar energy collected in storage, the amount of solar energy supplied
to the load(s), and the net fuel cost savings. Eight SFBP sites were instrumented
with NSDN (National Solar Data Network) type instrumentation to provide real time
temperature, flow, insolation, and control status data. Four other SFBP sites
were also instrumented with agency-owned data acquisition systems to provide.
similar data. Ten other SFBP sites, utilizing only Btu meters and-auxiliary
energy meters, were selected for intensive monitoring and were similar in size,
application, and type to the NSDN instrumented sites. The intent of performing
a detailed analysis on these ten systems was to demonstrate that the standard SFBP-installed
instruments were capable of providing useful, reliable energy and cost savings data.

The performance monitoring task also included measuring of system performance
before and after the correction of a problem (five sites) and determining if

site visits with portable instrumentation ¢an be useful in predicting long-term
performance. '

An evéluétion is presently being conducted by ETEC.
Market penetration:. 7‘06‘projec‘ts, 16 federal agencies participated in this demonstration project

Savings
e Energy:
e Peak:
e Dollars: .

Costs and cost-effectiveness: $59 million ($29 million was for system costs)
. @ Program administration: $30 million
e Incentives:
e Private investment:
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Discussion: ;
Hassett thought the program made great 1mprovements through the years, and many

systems worked well. However, many systems did not work as well as expected, due
to avoidable, designer- and installer-related problems. There were no technological
surprises. The technologies work if designed and installed correctly. Technologies
applied to the wrong applications led to poor system performance. Also,
because some agencies lost interest in the program (e.g., there was a change in

- managers), there was less attention given to the systems which resulted in
degradation of performance. He also noted that this program had a significant
impact on DOE’s solar research program through the identification of problems and
issues. For example, research was conducted on design and installation problems and
has led to the publication of two manuals on these topics. They also achieved a
better understanding of the operations of the solar systems. In summary, very rmportant
lessons were learned. :

If this program were to be conducted again, he would recommend that more
restraints be placed on agencies to force them to follow through on their agreements
(perhaps through a cost-sharmg agreement or through restrictive contracts).
This recommendation is based on his experience with agencies that did not

cooperate in the program and that led to poor designs and performance. The agencies
made the final decisions on designs, based on recommendations by the contractors.

Hillig thought the program was a good program, but found that a majority of systems
need improvement. He also felt that the lack of interest oy agencies led to the

poor maintenance and operation of systems, leading to poor performance. Some design and
installation problems were due to federal agencies that did not listen to the
recommendations made during the design process. There is substantial room for
improvement. He also noted that only a limited number of systems are cost-effective

today due to the low price of oil.

RELATED PROGRAMS: DOE’s Passive Solar Commercial Demonstration Program.

REFERENCES: G.J. Billings, 1985; Energy Technology Engineering Center, “SFBP
Passive Building Performance Monitoring Plan,” Dec. 1983; Energy Technology
Engineering Center, 1988. ‘ :

CONTACTS:

Name: Bob Hassett
Position /title: Program Manager Solar Heatmg

Organization: DOE
Address: CE-332, ForrestalBulldmg, 1000 Independence Ave., SW, Washington, D.C. 20585

Phone: 202- 586 8163
DATE: January 12,_1988
Name: Oscar Hillig
Position /title: Program Manager, Solar in Federal Buildings Program
Organization: Energy Technology Engineering Center, Rockwell International Corporatlon
Address: P.O. Box 1449, Canoga Park, Calif. 91304
Phone: 818-700-5512 .

DATE: January 12, 1988 / June 8, 1988
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PROGRAM TITLE: Whole-Building Energy Design. Targets

PROGRAM SPONSOR: U.S. Department of Energy (DOE) and Pacific Northwest
Laboratory (PNL) :

PROGRAM OBJECTIVES: To encourage the design and construction of enefgy efficient
buildings by informing designers and owners about cost-eﬁ”ectxve goals for energy use in

new commerc1al buildings.

APPROACH: This research program is divided into two phases: planning and development.
In the first phase, a methodology for setting targets for energy performance in new
commercial buildings was proposed. The targets would be used as voluntary guidelines
for the buildings industry and act as indices or yardsticks to measure the annual
performance of building designs. The targets do not specify performance criteria for
buildin'g"compo“nents, or methods, materials, or processes-that must be used. The intent
is to provide flexibility for innovative responses in designing energy-efficient and cost-effective
new commercial designs. Accordingly, the primary focus of this program is to develop
a flexible methodology for setting target guidelines, rather than to determine
numerical target values. The target-setting methodology is called the Targets Model: "
The proposed plan is to develop a Targets Model which would use computer
analysis tools to determine building targets. The Targets Model itself would be
based on a concept of space functions, that is, a building is a collection of spaces
that can be categorized by function. Categorles of space Tunctions include Tobbies,
private offices, and kitchens, all of which can occur in a number of building types.

The building target would then be the floor-area-weighted average of targets for

- the space functions it contains. A key advantage of this approach when used with
computer analysis tools i1s that the model can produce both example targets for

“various building types and custom targets for a specific building. Included in

‘the proposed model are a cost model containing situation-specific costs for
energy and construction and the concept of three-target levels--typical, good, and
the technical/cost-effective llmlt :

In general, the proposed Targets Model would use design requirements for building

functions as input. Examples of requirements are a building’s relationship to its

surroundings, occupancy levels, desired thermal comfort, and illumination needs.

Based on the requirements, space-function characteristics would be determined. .

Example characteristics include the envelope design, the scheduled use and loads,

the temperature and humidity, and the lighting system. The appropriate characteristics
* would be fed into the space-function energy model to determine the energy impacts.

of the characteristics. These results would be input into to an energy-cost and

building-cost model to calculate the energy-related costs. The results from the

energy-cost and building-cost model would be fed through the characteristic selection

procedure to select the options that are reasonably balanced between energy use

and cost-effectiveness, setting the target for that space function. The final

step would be to sum the targets for each function on the basis of the area

for that function to obtain a target for the bulldmg

They have just begun the second phase: the development of the methodology A final
Targets Model will be created and validated through detailed testing. In addition,
demonstration target values will be produced that show energy-efficient solutions
for typical economic perspectives. A workshop was conducted, and two project

COM-18-1



COM-18 o | - . COM-18

review panels will be established: a Buildihgs Industry Review Panel, consisting
primarily of building owners, developers, contractors, and occupant representatives,
and a Technical Review Panel, consisting of representatives from the design community.

TARGET BUILDING TYPES: New commercial
KEY PARTICIPANTS: DOE, PNL, and the design_commun.ity.v
HISTORY: | |

Date of Implementation: 1987 _

Current Status: Continuing (for next 3 years) a .

General Comments: These research activities support DOE’s Commercial Building Systems
Integration Research Program. The goal of the program is to develop the scientific and
technical basis for improving integrated decision making during design and construction.
DOE might use the results of this program as input to its development of whole-building
de51gn standards for federal nonre51dent1al bu1ld1ngs (see writeup).

MARKETING/PROMOTION METHODS N/A
MONITORING/EVALUATION: |
Market penetration:
Savings: o
e Energy: -

e Peak: - - g
e Dollars: ' c : : :

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:

RELATED PROGRAMS DOE’s revxslon of General D651gn Crlterla Manual for
DOE buildings (see writeup).

REFERENCES: Crawley et al, 1987.
CONTACTS:
Name: Jean Boulin
Position /title: Group Leader for Architectural and Engineering Systems
Organization: U.S. Department of Energy
Address: CE-131, Forrestal Building, 1000 Independence Ave., SW,
Washington, D.C. 20585

Phone: 202-586-9444 -

DATE: Dec. 4, 1987
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PROGRAM TITLE: General Design Criteria (GDC)
PROGRAM SPONSOR: U.S. Department of Energy (DOE)

PROGRAM OBJECTIVES: To provide general design criteria (covering architectural
and engineering disciplines) for use in the acquisition of the DOE’s facilities (DOE-owned,
-leased, or -controlled sites); and to establish res;.onsibilities and authorities
for the development and maintenance of these criteria.

APPROACH: This program is'revising the GDC so that it is up-to-date and
easy to follow. The GDC is reformatted to the Construction Specifications Institute’s
(CSI) construction specification format, so that architects and engineers will be
more easily able-to use the criteria. Six major portions of .the- work were conducted:
structural, site/civil, mechanical, electrical, architectural, and specialized non-reactor
nuclear facilities. Two drafts of the report have been published, and over 9,000 comments
have been received. A General Design Criteria Planning Board has helped oversee the review
process. Only the DOE facilities are affected by the GDC. After the DOE promulgates their
whole building energy performance standards (see writeup), the energy conservation section

. of the GDC will be revised to include any necessary changes. ., , - P S

For new construction, the DOE facilities must be designed to comply with the more
stringent requirements of the ‘“Interim Energy Conservation Standards for New
Commercial Buildings,”” when promulgated, or ASHRAE Standard 90. Analysis of
the building to determine energy conservation features and energy source alternatives.
are accomplished in the preliminary design (Title I) phase. The conceptual design
phase cost estimates must include adequate funding to cover energy conservation
alternatives. Determination must be made before the completion of the preliminary
design phase as to which energy conservation alternatives shall be incorporated

into the building design based on LCC. - ’ :

As part of the GDC, energy conservation reports (summary evaluation) must be
developed for each new building and building addition where total energy
consumption is expected to exceed 500 million BTU per year or the building is
larger than 10,000 gross square feet. The report is included as part of the
preliminary design, where final selections of energy conservation features or
renewable energy sources are made. The report contains the results of the annual
energy consumption calculations for the ‘‘base-case’” building and the results

of the energy analysis and life-cycle cost analysis used to consider alternative
building systems and the use of renewable energy sources.

TARGET BUILDING TYPES: New and existing DOE facilities
KEY PARTICIPANTS: DOE, architects, engineers, and designers. -
HISTORY: o
Date of Implementation: 1984
Current Status: Continuing
General Comments: Several years ago, the DOE decided to revise DOE Order 6430 that
resulted in the General Design Criteria that was published in 1983 and was already dated

(having been in coordination for six years). For architects and engineers, the GDC was
hard to follow and was not observed in practice. The DOE instituted a program in 1984 to

COM-19-1



COM-19 COM-19

‘

keep its GDC updated and to streamline the coordination process. . The DOE is also responsible
for collecting data on new building designs and has created a building design data base.

MARKETING/PROMOTION METHODS: Distributed to all DOE offices.

MONITORING/EVALUATION: The Energy Conservation Reports, which are required for
the majority of new building construction within the DOE, are reviewed.by the energy
coordinators at the DOE operations offices and submitted t;o the In-house Energy Management
Program for final review. These reviews are to ensure that the most life-cycle cost-effective - -

approaches are used in these buildings.

Market penetration: The GDC are required to be used by all DOE offices as well
as all contractors involved in the design and construction of DOE buildings. Since the DOE
employs many architectural and engineering firms in the design process, the GDC significantly
penetrate the private sector. Since FY 1980, the DOE has designed over.200 new buildings on
its sites. These buildings represent approximately 5 million gross square feet and a
combined total projected average energy use of 2 million Btus per year.

Savings:
e Energy: 46% reduction in average bu11dmg energy use (when compared to the
. DOE’s average building energy use in F'Y 1987 on a square foot basis)

o Peak: -
e Dollars: Annual savings of approx1mately $5.8 mllllon

Costs and cost-effectiveness: All of DOE’s new buildings are designed to be life-cycle cost-effectlve
e Program admlnlstratlon
e Incentives:
e Private investment:
e Additional cost: Less than 5% of total construction costs.

Discussion:

RELATED PROGRAMS: DOE’s Whole Building Energy Performance Standards
(see writeup).

REFERENCES: U. S. Department of Energy, 1987b.

CONTACTS:

Name: Jack Metzler ‘
Position /title: Engineer, Office of Project and Fac111t1es Management
Organization: U.S. Department of Energy
Address: MA 222, Forrestal Building, 1000 Independence Ave., SW
Washington, D.C: 20585
Phone: 202-586-4543

Name: Vic Petrolati . o _ :
Position /title: Engineer, Office of Project and Facilities Management
Organization: U.S. Department of Energy
Address: MA 223, Forrestal Building, 1000 Independence Ave., SW,

Washington, D.C. 20585 ,
Phone: 202-586-4535

DATE: Dec. 9, 1987 / June 17, 1988
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NEW COMMERCIAL PROGRAMS (COM-20)

PROGRAM TITLE: Daylighting and Thermal Analysis Program
PROGRAM SPONSOR: Southern California Edison Company (SCE)

PROGRAM OBJECTIVES: To encourage energy efficiency in new commercial
" buildings in order to manage the growth of the peak load during the months of June

through September.

APPROACH: The program offers technical assistance and financial incentives to encourage

" daylighting controls and, moré recently, efficient space conditioning. SCE hopes to -
influence the desigh community, so that they can promote energy conservation in their
discussions with builders. Daylighting is seen as a dynamic lighting technology that

" involves consideration of heat gain, glare, penetratlon into the building, and light

variability. SCE’s daylighting strategy pays careful attention to building design

and orientation and takes into consideration toplighting, sidelighting, ‘shading

devices, and lighting controls for calculating kWh savings and peak load reductions.

Computer programs, such as DOE-2.1, Quicklite.Plus, Skylite, Microlight, or Daylite,

are typically used in assisting architects engineers, and building owners. The

space-conditioning program promotes the design and installation of high-efficiency

space-conditioning equipment. Designers and builders of new commercial buildings

are encouraged, through financial incentives, to choose space-conditioning equipment

.=, that exceeds California’s Title 24 building standards and/or the state appliance
" standards. In addition, heating, ventilation, and air-conditioning distributors

are offered incentives to encourage customers to purchase more efficient space-conditiomng

equipment.

TARGET BUILDING TYPES: Nei’v oommerciél

KEY PARTICIPANTS: SCE, builders, desrgn professronals and local Amerlcan
Institute of Architects’ (AIA) chapters :

HISTORY:

Date of Implementation: 1983

Current Status: Continuing.

General Comments: This program started out as a daylighting program;
space-conditioning incentives were added in 1986. SCE hopes to expand the program
to include thermal analysis and selection of glass (awaiting approval from the
California Public Utilities Commission) SCE is a summer peaking utility.

MARKETING/PROMOTION METHODS The prmcrpal promotional effort has been
to contact building desrgn practitioners and interest them in daylighting technology.

- Financial assistance is provided (up to a maximum of $50,000 per account): $50/kW and
4 cents/kWh saved for daylighting controls; $75/kW for toplights (e.g., skylights); and
$50-100/ton of energy-efficient space conditioning in order to meet certain . _
thresholds above California standards. SCE also pays half the cost of a feasibility
study, up to $15,000, and rebates part of the cost of the hardware investment.

SCE conducted 5 to 8 seminars with local AIA chapters on daylighting design, and all of
them were well attended. '

MONITORING/ EVALUATION

An evaluation is currently underway by an outside contractor, and a report 1s expected
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to be released in late 1988. Several case studies are presented in Ferguson (1986).

Market penetration: For daylighting controls: SCE has signed agreements with
327 participants; of these, 190 projects have been completed to date For space conditioning;:
627 customers are presently participating; of these, 343 have completed the:requisite

installation requirements.

Savmgs '

e Energy: From daylighting apphcatlons projected program savings of 26 million
annualized kWh; from space conditioning appllcatlons projected savings
of 15.6 million annuallzed kWh.

e Peak: Estimated 12 MW from dayllghtlng and 16 MW from space condltronmg

e Dollars:

Costs and- cost-eﬂ’ectiveness $3.5 million for space conditioning program
e Program administration: ‘
o Incentives: $1.2 million for dayhghtmg apphcatlons
e Private investment:

Dlscussmn : : .
Ferguson is very enthusrastrc about the program: the daylighting controls work! There

are not many other similar programs-around:. Although the number of completed projects
is small, the impact is large: these buildings would not have included daylighting

without SCE'’s assistance. One daylighting project received a National Award for

Energy Innovation in 1985, and a State Award for Energy Innovation from the
California Energy Commlssmn in the same year. A second daylighting project recelved

a National Award for Energy Innovatlon in 1987.

RELATED PROGRAMS SCE’s Energy Management Hardware Rebate Program has -
invested approximately $10 million in rebate incentives for alr-condltronmg improvements,
lighting changes, and other equipment that would help them improve control of their
energy costs; appro‘(lmately $4 7 million was committed to new commercial construction
projects. These incentives have stimulated more than $130 million in customer
energy-saving investments. SCE is planning a Southern California Daylighting Resource
Center. The Center will be jointly designed with a local university and will include
a sky simulator and photometric laboratory.

REFERENCES: Ferguson, 1986; U.S. Department of Energy, 1985, 1987a; Ander and Hassan,
1986; Southern. California Edison,1987 Energy Management Plan, Rosemead, Calif., 1986,

CONTACTS:
Name: Dave Ferguson
Position /title: Supervisor, Energy Management Programs
Organization: Southern California Edison
Address: P.O. Box 800, Room 391, Rosemead, Calif. 81770
Phone: 818-302-1814 -

DATE: Oct. 23, 1987 / June 30, 1988
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NEW COMMERCIAL PROGRAMS (COM-21)-

PROGRAM TITLE New Constructlon Incentlve Program
PROGRAM SPONSOR: City of Palo Alto Lo

PROGRAM OBJECTIVES: To reduce peak electricity use below California’s building
code standards for new commerc1al buildings (Title 24)

APPROACH This program offers a variety of incentives for encouraging energy-efficient
measures in new commercial buildings. The City offers a $200 per kW rebate for
reductions in the envelope cooling load, beyond what would result if the envelope
just met Title 24 package A requirements. The builder can reduce the cooling loads
through either a prescriptive approach or a performance approach. The City offers
a $175 per kW rebate for: electrical lighting demand savings due to energy-efficient
lighting design, daylighting control, and lumen maintenance control. The City offers
rebates for alternative cooling technologies: thermal energy storage ($350 per
kW reduced), gas absorption cooling ($300 per kW reduced), and evaporative cooling
(3250 per kW reduced). The City offers a load management incentive: $100 per kW
reduced rebate for an Energy Management System (EMS) capable of reducing electrical ,
loads-during the City’s peak demand period. The City also offers financial incentives
for demand-reducingdesigns and technologies not covered by these standard categories.
The rebate for these pro;ects is based on the following equation: :

$ per kW rebate = 350 0. 07 ([kWh saved /year by prOJect]/[peak kW saved by project])

This equation relates the value to the utility,of peakv kW.reduction (when compared
to marginal supply cost) less the lost energy revenue associated with the project.
To qualify for these rebates, all projects must be new, nonresidential construction .
and:-must reduce demand during the peak demand perlod The City also cofunds
feasibility studies, paying 50% of the cost up to a maximum of $5,000. The study.
must be a comparative analysis of a conventional Title 24 conforming system with
at least two systems, of different technology or.design, that reduce summer peak
electrical demand. The study must be based on standard engmeermg principles
and be signed by a professional engineer.

TARGET BUILDING TYPES: New commercial
KEY PA_RTIOIP'ANTS: Palo Alto, architects, eilginelezrs, and building owners. |
HISTORY:

Date of Implementation: July 1, 1987

Current Status: Continuing
General Comments:

MARKETING/PROMOTION METHODS: Newspapers dnd workshops.
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MONITORING/EVALUATION:

Market penetration: Unknown, but there is very little new construction in Palo Alto.

Savings:
o Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
" @ Program admmxstratnon
e Incentives:
e Private investment:

Discussion: Too early to say; the program just started.
RELATED PROGRAMS:

REFERENCES: ‘“New Construction Incentives Program Application Form,”
“Feasibility Study Requirements and Application,” “Custom Incentive Requirements,”
“Load Management Incentive Requirements,” “Alternative Cooling Technology
Requirements ” “Lighting Requirements,” “Building Envelope Requirements Performance
Approach,” and “Building Envelope Requirements: Prescriptive Approach information
ﬁlers prepared by the City of Palo Alto, 1987.

CONTACTS:
Name: Blake Heitzman, Mo Olson
Position/title: Program Coordinator, Energy Services
Organization: City of Palo Alto
Address: P.O. Box 10250, Palo Alto, Calif. 94303
Phone: 415-329-2251

DATE: Oct. 30, 1987 / June 1, 1988
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NEW RESIDENTIAL/COMMERCIAL PRO GRAMS (RES/COM—I)

PROGRAM TITLE Design Assistance for New Buxldmgs
PROGRAM SPONSOR: City of San Antonio

PROGRAM OBJECTIVES: To assess predesign energy conservation sbrategiés'for
new buildings, and to provide direction for the community’s overall economic development.

‘ APPROACH Three computer -aided programs are used to. evaluate quickly and cost-effectively
the energy efﬁcxency of new. bulldmgs The City uses.the Predesign Energy Program
(PREP) t6 analyze efficiency in new individual buildings during the conceptual stage

of design.: PREP calculates annual heating, cooling, lighting, appliance usage, and
estimates annual kWh usage and peak kW load (demand). The second program, the Central
Energy Systems Analysis Program (CESAP) analyzes energy efficiency for a group of
buildings and determines if a new district heating and cooling system would be a
cost-effective application to serve the development project’s energy requirements.

CESAP has the capability of combining individual building heating and cooling loads

to determine the costs associated with a central district heating and cooling system

versus conventional bu1ld1ng energy plants. The third program, the Energy Economics

of Design Options (EEDO), is used to determine:energy conservation opportunities °

in residential buildings in different neighborhoods. Using the results from PREP.

and EEDO analyses for four to six houses in a particular néighborhood, the City prepares
"home energy guidelines” for similar houses in that neighborhood. The guidelines -
present the best energy conservation measures for residents to implement.

TARGET BUILDING TYPES: New residential (single-family only) and commercial
KEY PARTICIPANTS: City of San Antonio, builders, owners, and architects.
HISTORY:

Date of Implementation: 1985
Current Status: On hold.
General Comments:

MARKETING/PROMOTION METHODS: The City has been marketing its demand-side
management programs in neighborhoods, by way of presentations to neighborhood groups.
The City has produced "home energy guidelines"” for neighborhoods, has made public service
announcements on energy on television, and produced 15-20 minute cable programs on energy.

MONITORING/EVALUATION:

Market penetration: 10 developers; no new buildings have been built under
the program; home energy guidelines have been prepared for 7 nelghborhoods located
throughout the city.

Savings:
e Energy:
" o Peak:
e Dollars:
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Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:
The software has lots of potential. The City is in the process of convincing the
municipal utility to take on these programs as part of their demand-side planning efforts.
The City wants to reduce 400 to 700 MW by the year 2000. Recently, the City and the utility
created a Demand-Side Management Committee to evaluate demand-side management programs
and’ to make recommendatxons to the ut111ty for 1mplement1ng these programs.

. RELATED PROGRAMS: The Clty offers rebates for high efﬁc1ency alr conditioners
and heaters and is con51der1ng a hlgh eﬂic1ency llghtmg program

REFERENCES Myers and Dlserens 1985.
‘ CONTACTS
Name: Steven Rabe . :
Position /title: Energy Program Coordmator :
Organization:-City of San Antonio, Public Utilities. Department
. Address: P.O. Box 839966; San Antonio, Texas 78"83 3966
Phone 512-299-8488 - :
DATE: June 22, 1988

Name: Mike Myers :
Position /title: (formerly an energy specxahst with the City of San' Antonio) -

DATE: Oct. 30, 1987 / June 29, 1988
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NEW RESIDENTIAL PROGRAMS (RES/COM-2)

PROGRAM TITLE: Solar Design Strategies . : _' S
PROGRAM SPONSOR Passwe Solar Industnes Council (PSIC) |

PROGRAM OBJECTIVES To dellver state- of—the art deSIgn 1nformatlon in a
simple, practical format--targeted to one specific local area, and adaptable
to a builder’s own designs, markets, and requirements.

APPROACH: The PSIC prepared a set of building design tools (Solar Design Strategies)
offering specific passive solar design information for homes in each of six local
climates in North Carolina and in Minnesota. The guides were introduced at two pilot
workshops for builders in Raleigh,” N.C. and Minneapolis, Minnesota. Each package included
a 20-page guidelines booklet presenting detailed information about a range of options for
achieving various levels of energy performance; a four-page worksheet to help the builder
or designer pre-evaluate the effects of different strategies; and an example booklet,
complete with instructions, an example house, and filled-out worksheet. The = _
guidelines are not considered a primer on energy conservation or passive solar design,
although they do show what is important in the design of passive solar.homes.
The guides are intended for either residential or commercial buildings with modest
internal gams (generally less than 5,000 sq. {t.). :

TARGET BU]LDING TYPES: New reSIdentlal and new commercxal

" :KEY_P.'ARTICIPANTS: PSIC, U.S. Departm_ent of Energy, Solar Energy Research
Institute, Los Alamos National Laboratory, Florida Solar Energy Center, the
National Association of Home Builders, builders, and designers. :

HISTORY:

Date of Implementation: 1984
Current Status: Continuing
General Comments: The guides were developed over a three year period.
Eventually, the guidelines will be available for more than 2,400 locations across the U. S.

The genesis of this work was the research carried out by Doug Balcomb at Los

Alamos National Laboratory (LANL) on passive solar design tools (Volumes 1, 2, 3, and 4 of
the Passive Solar Design Handbook). Volume 1 (1980) was a qualitative introductory review
of passive solar design and how it worked. Volume 2 (1980) was a very quantitative
calculation manual and included standards for passive solar performance and

ways in which such standards might be obtained. Volume 2 contained complete
performance calculations and design details for six different passive systems and

was the first of its kind as a design handbook. Volume 3 (1982) was a refinement of
Volume 2 and covered 94 different passive design systems at 219 different locations

across the U.S. and Canada. Volume 4 (1984) (Passwe Solar Heating Analysis:

- A Design Manual) was the product of a joint effort between LANL and the American
Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) and was

a much simplified rewrite of Volumes 2 and 3 and included new R&D results. At least

five software companies have converted the handbook techniques to microcomputer
programs, making the process easy and understandable.

The utility of these tools was demonstrated through the New Mexico Showcase of
Solar Homes, a passive solar residential construction project. Guldelmes and
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standards for solar performance, based on the Design Handbook, were used in

the Showcase of Solar Homes. In this program, builders accepted the guidelines
for constructing homes, and 20 model solar homes were built in 1983.

All homes made use of such primary passive solar techniques as

south-facing indirect gain sunspaces and Trombe walls or direct gain windows and
clerestories for both heating and daylighting. In addition, they all incorporated
many standard conservation and solar measures, such as insulated double-glazed
windows, thick wall and ceiling insulation, tile floors, and adobe walls for

thermal mass.

The replication of the New Mexico program was attempted in Wichita, Kansas, where
homes were built in.a housing development incorporating Balcomb’s design tool.

Six builders were involved in the program, and by 1985, ten of the thirteen homes
built at the site were sold. Larger builders were not attracted to the program.

The Wichita replication was considered to be only a moderate success.

The Passive Solar Design Handbook Volume 3 and the passive solar design

and standards previously developed for the New Mexico Showcase of Solar Homes
have also been used as part of the regular instruction given by the Public Service
Company of New Mexico to the drafting department of the Luna Vocational Technical
Institute (Las Vegas, New Mexico). Three houses designed by students were built

in Las Vegas, and an open house was held after the passive solar all-electric

houses were built. This Passive Solar Homes Program received a National Award

for Energy Innovation in 1987. '

MARKETING/PROMOTION METHODS: “Multiplier workshops’ will be held: workshops
with utility technical service people or with executive directors of local home
builder associations, so that they can conduct their own workshops on the guidelines.

MONITORING/EVALUATION:
Market penetration:
Savings:
o Energy:
e Peak:
e Dollars:
 Costs and cost-effectiveness:
e Program administration:
e Incentives: -
e Private investment:
Discussion: Too early to say; program just started.

RELATED PROGRAMS:

REFERENCES: FEnergy and Housing Report Nov. 1987, p.4; Lambright and Sheehan, 1985;
U.S. Department -of Energy, 1987a; and Passive Solar Industries Council, 1987.
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CONTACT:

Name: Layne Ridley
Position /title: Executive Director
Organization: Passive Solar Industries Council
Address: 2836 Duke St., Alexandria, Va. 22314
Phone: 703-823-3356

DATE: Dec. 8, 1987 / June 6, 1988
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NEW RESIDENTIAL PROGRAMS (RES/COM—3)

PROGRAM TITLE: Passive Solar Manufactured Buildings Program (MBP)

PROGRAM SPONSOR: U.S. Department of Enetgy’s (DOE) Passrve Solar Bulldmgs Provram o

PROGRAM OBJECTIVES: To stimulate the reduction in the consumption of
nonrenewable energy resources in manufactured buildings through the use of energy
conservation and passive solar clesrgn technologies; to support the design and
implementation of exemplary passive solar manufactured buildings; to identify the
cost and performance of passive systems in manufactured buildings; to facilitate
public and designer education and provide information about the benefits of
passive solar design; to demonstrate the practical and architecturally pleasing
opportunities of passive solar use in manufactured buildings; and to identify
low-cost passive heating systems appropriate for integration into manufactured

" buildings and to integrate them into the design of the buildings.

APPROACH: The overriding goal of this program was to commercialize new
passive designs in manufactured buildings. There were three phases in the program:
design, prototype construction, and monitoring and marketing. These three phases
were conducted separately, with funding for each successive phase contingent
on DOE approval of its forerunner. Federal money started Phase I, with cost-sharing
coming in Phases II and III. Twenty-six manufacturers began the program in 1979,
but because of money problems (cutbacks at DOE), only eight firms moved into Phase II
and survived to have their buildings monitored in Phase III. However, the Solar Energy
Research Institute (SERI) suffered budget restrictions and was unable to complete
all of the monitoring.

TARGET BUILDING TYPES: New residential and commercial manufactured buildings
KEY PARTICIPANTS: DOE, SERI, builders, and manufacturers.
HISTORY:

Date of Implementation: 1979

Current Status: Ended in 1984

General Comments: The MBP was a demonstration program under the Solar Heating
and Cooling Act, implemented by DOE and the U.S Department of Housing and Urban
Development (HT'D). Approximately 30% of annual single-family housing starts
are factory buily.

MARKETING/PROMOTION METHODS: A Request for Proposals was sent out,
followed by direct personal communication with the largest builders. Each manufacturer
participating in Phase II received $15,000 from DOE.

MONITORING/EVALUATION:
Monitoring was restricted due to budgetary problems. Monitoring of the thermal
performance of passive systems in five residential and three nonresidential manufactured
buildings was conducted with Class B monitoring equipment by SERI. In addition, building
cost and cost savings were determined. Results were reported for individual
buildings (see SERI report), but not for the entire program.

Market penetration: Acorn Structures, Inc., of Concord, Mass., which
manufactures and sells manufactured houses nationwide, added several passive designs
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to their product line and sold at least 20 homes as a direct result of the program.
Usury, Inc., of Richmond, Va., added a direct gain design and a solarium design to
their product line. Several of the other manufacturers incorporated passive and energy
conservation features into their basic product line, although no detailed survey has

been made to determine act: 3] sales.

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
o Incentives:
e Private investment:

Discussion:
New product lines were considered, interest in passive solar construction was sparked,
and various building manufacturers developed new competence in the passive solar field.
Energy conservation is now routinely considered within the industry, as well as passive
solar on a limited scale. The industry recognizes solar principles and has made
changes to their designs, but they have not executed passive solar design to the

full extent.

There were problems for the manufacturing industry associated with working with the
government: delay of payment, excessive and redundant paperwork, and difficulty in
dealing with changing requirements relating to control procedures.

. The MBP ended due to budget reductions and market uncertainties.

Lutha and Sargent felt that the buildings that were built in the program were successful:
technically, passive solar designs worked. However, because there was a

depressed housing market at the time, people were more concerned with initial costs,
rather than with lifecycle or operating costs. The passive solar designs, therefore,

did not catch on in the marketplace. Consequently, Lutha felt that a certain amount

of marketing is needed, perhaps aimed at the upper-income groups

who were the most likely potential homebuyers. The MBP had not targeted this group; -
the MBP had tried to keep the costs low so that the homes would be attainable by a
broad segment of the population. This strategy might have been wrong.

RELATED PROGRAMS:
REFERENCES: Solar Energy Research Institute, 1986; Lambright and Sheehan, 1985.
CONTACTS:
Name: Stephen Sargent
Position /title: Solar Energy Technology Specialist
Organization: DOE Chicago Operations Office, SERI Area Office
Address: 1617 Cole Blvd., Golden, Colorado 80401
‘Phone: 303-231-1366

DATE: Jan. 7, 1988 / July 14, 1988
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Name: Ronald Lutha
Position /title: General Engineer

Organization: DOE Chicago Operations Ofﬁce Argonne Area Ofﬁce ‘

- Address: 9800 South Cass Ave., Argonne, I]l. 60439 S
Phone: 312-972-2432 o

DATE: Jan. 7, 1988 / June 24, 1988
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NEW RESIDENTIAL PROGRAMS (RES/COM-4)

PROGRAM TITLE:. California’s Conservation Sténdards for New Buildings (Title 24)
PROGRAM SPONSOR: California Energy Commission (CEC) '

PROGRAM OBJECTIVES: To promote energy-efficient construction in new residential
and new commercial buildings through building regulations, training workshops, and

design tools.

APPROACH: Mandatory state conservation standards required by the State
Legislature for new residential buildings were adopted in 1975, became effective
in 1978, and were revised in 1982, 1983, and 1987. Similarly, nonresidential building
standards became effective in 1978, and at the request of the building industry,
were revised in 1983 and 1985 in a joint cooperative effort. These standards were
innovative, since they were the first such standards adopted arywhere in the

United States.

California’s new residential building standards (1982) include mandatory
measures and infiltration control that all new residential buildings must have,
and are based on efficiency measures, such as substantially increased wall and
ceiling insulation, special thermostat controls, double-paned windows, window
shading, limited glazing area, and efficient equipment. They also allow the use
of solar water heating, and any appliance installed by a builder in a new
residential building must comply with minimum appliance efficiency standards.

Energy budgets were established for each of 3 building types in 16 different
climate zones in the state. The three building types are single-family detached,
single-family attached, and multifamily. Once all of the mandatory measures have
been included in the building design, there are two options for demonstrating
compliance with the energy budget: the prescriptive approach and the performance

approach.

The prescriptive approach is the most straightforward approach to compliance.
Builders and design professionals following the prescriptive path select from

five lists of conservation measures, called alternative component packages,

which meet the standards. All the measures from the selected list must be
incorporated in the building design. The components in each list were chosen so

the package was equivalent with annual energy budgets. The major difference between
the packages i1s which measure is emphasized for achieving the energy savings. The
choice of which package to use is left up to the designer and each is sufficient

for code compliance.

The performance approach requires more effort in demonstrating compliance but
allows a wider variety of design measures and thus provides greater flexibility
than the prescriptive approach. In the performance approach, the code specifies

an annual custom energy budget for the building based on size, location, and other
characteristics. The energy budget is determined by the designer by modeling the
building design with the measures required in an alternative component package.
The designer must demonstrate that the building will use no more energy than is
specified by the custom energy budget. The performance approach permits the
designer to trade off different aspects of the building design, one against the

other, as long as = ¢ final design does not exceed the established energy budget.
The two basic calculation methods available for demonstrating compliance with the
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performance approach are a point system and a computer program. The point system
assigns positive or negative points to every common design option based upon its
impact-on energy consumption. By incorporating options that achieve the correct .
point total, the designer can determine if a particular building meets the energy
budget. Private vendors must certify to the CEC that their computer programs
meet the requirements for determining compliance with the building efficiency
standards. There are currently three private vendor computer programs which may

be used to determine compliance.

The new nonresidential standards (1983) are very similar to the current

residential standards in that: (1) the state has been divided into 16 climate zones, -

(2) there are mandatory features which must be met, and-(3) there are two compliance
approaches (prescriptive packages and performance approaches) The mandatory measures
include the following: pipe insulation; appliance and equipment efficiencies, controls

for lighting and space conditioning systems, ventilation system design, control

of air leakage through windows and doors, and service water heating system design.
For each climate zone, the CEC established prescriptive packages which automatically
meet the new standards These packages prescribe insulation levels, glazing percentages
and shading coefficients, lighting levels, and space conditioning systems. For.
prescriptive methods, compliance with the energy budget may be achieved by installing
one of these alterhative component packages (no computer calculations are required

to demonstrate compliance if one of these packages is used). The required components
in each alternative component package vary according to building occupancy type

and climate zone. In more energy intensive occupancies, more energy conservation
efforts are cost-effective. The prescriptive approach is appropriate for building

designs that are relatively simple and can be designed satisfactorily with the
components specified in the alternative component packages.

The performance approach provides the greatest ﬂexibility of building design and
lighting and mechanical systems. In the performance approach, a design is modelled
with an approved computer simulation program. If the design meets a specified .
building energy budget, it complies with the standards. The CEC has established.
building energy budgets for low-rise (1-3 stories) and high-rise (4+ stories) offices

and for retail and wholesale stores in each climate zone. Two public domain computer
programs are available for determining compliance using the performance approach.
DOE-2.1C is used for larger more complex buildings. SCM is used for smaller, .
simpler buildings.

The new-nonresidential standards differ from the previous standards in the following
ways: they reduce lighting and related space conditioning through improved lighting
design, more efficient equipment, and daylighting; they increase the use of passive
solar techniques (thermal mass and shading); they provide a more efficient building
envelope (more efficient window systems); they provide for ventilation, emphasizing
indoor air quality by referencing ASHRAE Standard 62-1981; and they improve space
conditiomng system efficiency through more efficient equrpment and effective use

of economizers. v t

The new nonresidential standards will eventually cover the range of commercial

and industrial building types, as well as high-rise residential buildings. The :
new standards first addressed the buildings most.often being constructed, emphasizing
the major energy-using buildings. These included office buildings and retail and
wholesale stores. Future standarc. for grocery stores, schools, restaurants,

hospitals nursing homes, hotels, motels, high-rise resrdentlal bu11d1ngs audltoriums '
gymnasiums, warehouses and miscellaneous buildings will be developed.
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The revised nonresidential standards for office buildings, adopted in 1984,

were voluntary (optional) until January 1, 1987, when they became mandatory. They
were optional for two years to allow time for builders and designers to better
understand and prepare for the changes. The new energy standards require few,

if any, design changes to the envelope of most new office buildings. The most
significant changes fall into three categories: lighting, space conditioning systems,
and bulldmg department compliance documentation. The most significant changes
will be in the lighting system with an emphasis on the use of lower levels of '
overall lighting and greater use of daylighting and tasklighting. With the lower
lighting levels, construction cost may decrease since the subsequent lower cooling
loads will allow the installation of smaller air-conditioning systems. And the
smaller systems and loads will reduce operating costs. Even though some of these
changes are significant, they are not expected to be difficult to meet. The new
standards are-also expected to help designers better understand the efficiency .

of their designs.

The CEC adopted revised energy standards for retail and wholesale stores in 1985
and new lighting standards for all occupancies, except schools, in 1987, which '
became mandatory on July 1, 1988. These regulations were incorporated into the
regulations-already adopted for office buildings, and include both performance

and prescriptive requirements. The performance requirement for retail stores

differs from offices in lighting power density; the prescriptive retail standard
requireiments relate to lighting and ventilation. :

The nonresidential standards development process used a different approach than
the process used for developing the residential standards. The Nonresidential
Building Standards Development Program was conducted as a joint industry and
government effort. The revision period for offices started in August 1981 and

lasted two and one-half years. From the beginning, CEC sought the participation
of building industry professionals, representing about 50 industry organizations,

in < -afting the standards. Throughout the process, the CEC consulted with both

a Technical Review Committee (TRC), made up of specialists in six areas of
building design and construction, and a Professional Advisory Group (PAG) that
included architects, engineers, buxlders building officials, and building

investors and operators. The intent of the CEC in estabhshlng the PAG was to
provide a vehicle for industry input into the standards development process, to
ensure that the standards ultimately developed would be workable in the mainstream
of the industry. The cooperative work of the CEC and these industry members was -
presented to interested parties and the general public in over 31 hearings and
meetings. Individual specialists in the advisory groups also provided direct
assistance to various aspects of the staff work throughout the process, including

the development of engineering and economic assumptions u§ed in the analysis.

The three-year transition period for offices was designed to allow for gradual
industry assimilation, feedback, and refinement of the standards and of the tools

to implement them. Development of the standards was guided by the CEC using the
criteria that they (1) should not require undue deviations from current design

and construction practice; (2) should not reduce the environmental quality and
marketability of buildings; (3) should provide simple methods of compliance; and

(4) should be based on conservation measures which have been shown to be
practical, reliable, available, and cost-effective. The standards met these goals.

The CEC i is worklng with builders, building officials, and consumer groups to ensure -
consistent and effective 1mplementatlon of its present standards. The residential
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and nonresidential building standards are enforced by city and county building
departments, which are to issue building permits only after revrewmg plans for

compliance.
TARGET SECTORS: New residential and new commercial
KEY PARTICIPANTS: CEC, builderé, and the design community

HISTORY:

Date of Implementation: 1982
Current Status: Continuing
- General Comments: There are more than 500 building departments in California.
They range in size from 2 to 4 person departments with a $100 000- budget to 400 '

persons with an $80-million budget.

MARKETING/PROMOTION METHODS: Training classes (seminars/workshops)
. are offered through professional organizations, by architects, building designers,
building officials, and other:industry representatives. Over 10 000 professionals
have been trained. The CEC also developed methods for lenders and appraisers to
give appropriate consideration to a new home’s energy-conserving features.

Design tools were made available as direct outputs of the standards development
process to assist in building design, as well as enabling -builders to demonstrate
compliance with the performance standards: public domain computer programs were
developed along with a method for verifying and approving private vendor computer
programs. A design‘compliance manual was written from a building designer’s point
of view, to be used as a guide at each step of thé design process to ensure that

the ultimate design will meet or exceed the standards. These tools provide specific -
information concerning energy savings of alternative measures, and the energy effects
of other building variations. To date, such tools have not been provided to building
designers by the private sector. These tools were ‘completed simultaneously wrth '
the development of standards.

With the assistance of the CALBO Advisory Committee (ﬁve building ofﬁ01als) and
~ the Residential Advisory Group, the CEC has produced additional materials to assist
_ in the implementation of the efficiency standards. Compliance forms were provided
~ to local building departments to simplify the plan review process. Educational
materials were also developed to simplify compliance by the building industry..
A monthly newsletter was prepared that contained articles about the standards,
stafl interpretations of the standards, and answers to questions about the standards.
A toll-free telephone line (hotline) was established to provide immediate answers ‘
to questions about the standards.

MONITORING/EVALUATION
Market penetratron

Savings: :
e Energy: For new low-rlse office buildings, energy use is estimated to be
reduced by 40% to 50% compared to current (1978) Title 24 standards; a savings of
85,000 Btus/sq. ft./yr. is expected for a typical 10,000 sq. ft. office in Fresno. ,
Energy savings from retail building standards are estimated to be 7 billion kWh
statewide for the years 1985-2004. For residential buildings, savings of 80% to

RES/COM:4-4



RES/COM-4 ~ RES/COM-4

80% for heating and cooling and 50% to 70% for hot water are estimated (a total
_energy use reduction of 50% is expected, ‘compared to pre-1975 homes). Compared

to pre-1975 homes, homes built to the new standards will save an estimated 280

billion kWh of electrlclty and 25 billion therms of natural gas statewnde by the

year 2000.

The California Energy Commission has estimated the annuél energy savings of their
conservation programs on electr1c1t;y use and natural gas use for each of four

specific years:

Electricity Savings (Gwh)

1983 1990 1997 2005

1975 Residential Building Standards 850 1798 2601 3337

1978 Residential Building Standards - 51 179 291 393
1983 Residential Building Standards 45 764 1467 1989
1978 Commercial Building Standards =~ | 778 2091 3123 4102
1984 Commercial Building Standards - 0 857 1783 2426

1984-86 Commercial Building Standards 0 420 - 867 1275

Natural Gas Savings (MMth)

1983 1990 1997 2005
1975 Residential Building Standards 290 .. 637 913 1,160
1978 Residential Building Standards 14 55 88 120
1983 Residential Building Standards 0 72133 184
1978 Commercial Building Standards 20 28 49 72
1984 Commercial Building Standards 0 -9 -16 -21
1984-86 VCommermal Building Standards | 0 0 o -1

o Peak: For residential buildings, a savings of about 2,000 MW is estimated
for the year 2000. The California Energy Commission has estimated the impacts
of their conservation programs on peak load for each of four specific years:

Peak’Demand Savings (MW)

1983 1990 1997 2005

1975 Residential Building Standards 496 1082 1583 1956
1978 Residential Building Standards 16 45 70 .93
1983 Residential Building Standards - 0 250. 488 562

| 1978 Commercial Building Standards 289 789 1207 1611
1984 Commercial Building Standards 0 344 719 978
1984-86 Commercial Building Standards 0 116 265 407
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e Dollars: Initial construction cost savings of $11,200 for the same typical
low-rise office in Fresno, with energy-related operational costs reduced by
$325,000 over the building’s lifecycle. For residential buildings, a cumulative
cost savings to consumers of about $30 billion is estimated by the year 2000. =~

Costs and cost-effectiveness: The standards would cause an initial increase
in the cost of the pre-1975 house of between $5,000 and $8,000.
e Program administration: ---
e Incentives:
e Private investment:

Discussion:
Major advantages of the revised standards are improvements in design flexibility,
simplified procedures for compliance, and, in many cases for nonresidential--
buildings, reduction in construction costs due to smaller equ1pment sizes and

more efﬁc1ent lighting and mechanical systems.

One of the significant factors preventing more energy-efficient designs has been
the lack of simple, low-cost, and readily available analysis tools that provide
reliable, useful information on the energy performance of design measures. The
new standards are accompanied by a range of methods, each suited to appllcatlon
for particular buildings and situations. Designers should find these toolsuseful

not only for demonstrating compliance with the performance approach, but also as
a source of valuable information during design development.

Constructing some nonresidential buildings to comply with “second generation”
standards (those adopted in 1984 for offices) while constructing others under
“first generation’’ standards (those adopted in 1978 for all other buildings) -
complicates complla.nce for the building industry. The same problem existed for
residential buildings in the early 1980s.

The residential building standards implemented by the CEC in 1983 provided numerous
performance-oriented options for compliance, to provide more flexibility to the
industry, however, these options made compliance with the standards more complex.
Additional optlons provided through legislation (AB 163) further increased the
flexibility and complexity of the standards. A recent monitoring study of the program
(plan checking and field monitoring of 113 residential and 40 nonresidential buildings)
indicated that the more complex the methods of compliance become, the more chances,
for error and less compliance.

Given this complexity, implementing the standards has required major ongoing
educational efforts for building industry professionals and the staffs of local

building departments. There is a clear need for the CEC to establish more understandable
procedures and to expand and improve its technical assistance programs. Accordingly,
the CEC has worked with the California Building Codes Institute to establish

regional training and plan check centers for building officials, is developing a

computer information network for the building industry and building departments,

has developed a concise custom budget procedure, has developed a new, more accurate
and simple point system, and in cooperation with representatives of the building
community has sponsored numerous training sessions. In addition, the CEC has worked
with vendors to develop simplified computer programs to show compliance with the
performance standards, and continues to provide a hotline for builders.

Most building departments have limited staff to enforce health and safety standards
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and the energy conservation standards. Under_ these conditions, health and safety
standards receive a higher priority than th_"e energy standards.

RELATED PROGRAMS: California’s energy conservation standards for residential
and nonresidential buildings have been used as the basis of energy conservation
standards by the Northwest- Power Planning Council, South Dakota, Alaska, and the -
American Society of Heating, Refrigerating, and -Air-Conditioning Engineers (ASHRAE’s
(Standard 90). Co ‘ ' : :

REFERENCES: Doug Beaman, ‘‘Non-Residential Energy Standards: Ofﬁces " Northern
California Sun, Northern California Solar Energy Association, 3(4):9-10 (1986)
C-Engineering, 1986; C-Engineering, Annual Report: 1985-86, Prepared for the
California Energy Commission, Contract Number 400-85-013, Sacramento, Calif., 1986;
California Energy Commission, Building Energy Efficiency Standards: 1988 Edition, .
Report P400-88-001, Sacramento, Calif., 1988; California Energy Commission, Energy.
Conservation Manual for New Residential Buildings, Report P400-88-002, Sacramento,
Calif ., 1988; California Energy Commission, Alternative Calculation Methods Approval
Manual for the Low-Rise Residential Buzldzng Energy Efficiency Standards, Sacramento
Calif., 1988; California Energy Commassion, 1987 Biennial Report: C’alzfornza s
Energy Outlook, Report P106-87-002, Sacramento Calif., 1987; California Energy
Commission, Energy Efficiency Manual - Second Generatz'on Nonresz'dentz'al Standards,
Report P400-86-010, Sacramento, Calif., 1986; California Energy Commission,
Conservation Report, Report P400-86-020, Sacramento, Calif., 1986; California
Energy Commission, 1985 Energy Efficiency Standards: Training Guide for Office
Building Compliance, Report P400-86-002, Sacramento, Calif., 1986; California
Energy Commission, Preliminary Conservation Report, Report P400-85-010,
Sacramento, Calif., 1985; California Energy Commission, Initial Study/Negative
Declaration: Retail Building Standards for Nonresidential Building Standards Program,
Report P700-85-001, Sacramento, Calif., 1985; California Energy Commission, ‘‘New
Energy Efficiency Standards for Nonresidential Buildings: A Comprehensive Summary

- of the Streamlined Standards for Office Buildings.”” Sacramento, Calif., 1984;
California Energy Commission, Notice to Local Building Officials: New Point
Tables and Point Scores for Compliance with AB 163, Report P400-84-005, Sacramento,
Calif., 1985; California Energy Commission, California Energy Commission
Blueprint, No. 1, Summer 1984; California Energy Commission, 1983 Biennial
Report: Securing California’s Energy Future, Sacramento, Calif., 1983; California
Energy Commission, Staff Proposal for Nonresidential Building Standards, Report
P400-83-019, Sacramento, Calif., 1983; California Energy Commission, 1983a; California
Energy Commission, ‘“Nonresidential Building Standards Development Program Update,”
Sacramento, Calif., 1983; California Energy Commission, Staff Proposed Methodology -
for Setting Energy Efficiency Standards for Nonresidential Buildings, Report
P400-82-020, Sacramento, Calif., 1982; California Energy Commission, Professional
Advisory Group (PAG) to the California Energy Commission on the Energy Conservation
Standards for New Nonresidential Buildings, Report P400-82-050, Sacramento, Calif., '
1982; California Energy Commission, Energy Conservation Standards for New
Nonresidential Buildings, Report P400-82-054, Sacramento, Calif., 1982; California
Energy Commission, Energy Efficiency in the Commercial, Industrial, and Agricultural
Sectors: Progress and Prospects, Report P103-82-001, Sacramento, Calif., 1981;
California Energy Commission, Building Regulations Applicable to Residential
Buildings, Report P400-81-005, Sacramento, Calif., 1981; California Energy Commission,
Proposed Residential Building Standards: Draft Environmental Impact Report,
Report P700-80-013, Sacramento, Calif., 1981; California Energy Commission, Regulations
Establishing Energy Conservation Standards for New Nonresidential Buildings, Report
P400-80-002, Sacramento, Calif., 1980; California Energy Commission, Regulations
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Establishing Energy Conservation Standards for New Residential Buildings, Report
P400-80-003, Sacramento, Calif., 1980; California Energy .Commission, Overview

of the Proposed 1980 Residential Building Standards, Report P400-80-038,

Sacramento, Calif., 1980; California Energy Commission, Proposed 1980 Residential
Building Standards, Report P400-80-037, Sacramento, Calif., 1980; California

Energy Commission, 1980; California Energy Commission, Regulations Establishing
Energy Conservation Standards for New Residential and New Nonresidential Buildings,.
Sacramento, Calif., 1978; Feinbaum, 1983; Horobin, 1986; Huston, 1986; Pennington,
1986 Wllrns 1982 and Wllson 1985

CONTACTS
Name: Elena Schmid
Posntlon/tltle Manager, Bu1ld1ng and Appliance Efficiency Office
Organization: California Energy :Commission .
Address: 1516 Ninth St., Sacramento, Calif. 95814
Phone 916-324-3383.

DATE: July 22, 1988
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NEW RESIDENTIAL/COMMERCIAL PROGRAMS (RES/COM-5)
PROGRAM TFITLE: ‘Florida Energy Code'_and}l\/:larkéti‘rig_ Program
PROGRAM SPONSOR: State of Florida
PROGRAM OBJECTIVES: To promote energy-efficient buildings.
APPROACH: 'The'FIOrida Errergy Efﬁoiency Code for Building Construction

sets minimum energy-efficiency requirements for new construction, additions

to existing buildings, and substantially renovated buildings. New burldmgs

both residential and nonresidential, must be designed to comply with the code.

The code provides a uniform standard for thermal efficiency by regulating the

design of the building’s exterior envelope and the selection of energy-consuming

heating, alr-condltronlng, and water heating systems for the building. _

The code is a performance-based code, although some residential buildings )
can comply with a prescriptive method MaJor revisions have been made to the residential
portion of the code; they are planning rev1srons for the commercial portlon (based '

on new ASHRAE 90)

There is no regulatory authority over the building departments: all enforcement authority
is given by State law to the local enforcement agencies, usually the local building department.
The State, therefore, relies heavily on the proper training of building code

personnel to enforce the code. Owners of buildings must certify compliance

with this code to the local building department prior to receiving a permit.

for construction or renovation. The local building department inspects

the buildings for compliance with the standards before construction or renovation.

The local building official also issues an energy performance index display card -

that is placed on the building permlt at the time of final inspection by the building

department.

TARGET SECTORS New and ex1st1ng re51dent1al and commercral

KEY PARTICIPANTS: Florida Department of Community Affairs (DCA), Florida Home
- Builders Association, Governor’s Energy Office, University of Florida’s Solar Energy and
Energy Conversion Laboratory, Building Ofﬁc1als Assocratron of Florlda builders, developers,
and homebuyers.

HIS TORY'

Date of Implementation: Oct. 1, 1980 (state code became effective)
Current Status: Contrnumg '
General Comments:

MARKETING/PROMOTION METHODS The DCA conducts 30-40 tralnlng seminars
per year, and they are in the process of preparing energy code training materials. They do not
use private contractors for the training programs. They have received good support
from the municipal and investor-owned utilities, Florida Home Builders Association,
and the Building Officials’ Association of Florrda which have provrded orgamzatronal
support for putting on the seminars.

The code has a Residential Points System Method, called an Energy Performance Index (EPI):

builders who meet the standards get 100 EPI points; if they include additional energy-efficient
technologies, their points are reduced. The Method can be used both as a design and
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sales tool. The local hdme builders associations (HBA) have helped in promoting
compliance with the state standards; in addition, solar energy entrepreneurs and
other experts have formed organizing committees within the local HBA to push for
educating builders about the state standard. One local HBA has developed a home
rating program (4 or 5 stars), using the EPI as the basis of their program.

The Florida HBA designed a reference manual to assist home builders and buyers.
The manual contains current energy-saving building design concepts and products
applicable to Florida’s climate, as well as a detailed explanation of the state code.
The Florida HBA also prepared a videotape, brochure, and educational seminars.

MONITORING/EVALUATION

The State does not know how well the building departments are enforcmg the code.

The DCA receives quarterly reports from the building departments which consist of

energy component summary sheets submitted by the builders with their. application for

a permit. The DCA is currently developing a residential data bank from these reports and
. plan to provide this information to bulldlng departments and to any other interested parties.
..‘The. mformatlon should be available in the Fall of 1988. There is no on-site momtorlng

Market pénetra.tion:

Savings:

" e Energy: From 1980-83 35 x 10 Btu (estlmated)
e Peak: Not’ addressed by the code. . ;
e Dollars:

Costs and cost-effé’ctlveness
e Program administration:
e Incentives: None. '
e Private investment:

Discussion:
The Florida Energy Code won an Energy Innovation Award from the U.S. Department of
Energy in 1984. The Florida Improved Home Energy Code and Marketing Program won
a similar award in 1986.

-Rri\‘(até'contractors are not used for holding training programs because: (1) the DCA
has found that in the past that it is difficult for a contractor to provide the consistent
and in-depth training that they would like {especially, in regard to interpretations, intent,
and product installation); (2) it is very important that the State present as unpartial a
representation of materials and products as possible; (3) using their own staff helps them
develop good relations with the enforcing agencies, so that they contact the DCA when they
need interpretations or clarifications; and (4) by running training programs, the DCA staff-

" understand the problems the enforcement agencies may be having, areas in the code that may
need clarifying or updating, and new products and materlals that are currently avallable

RELATED PROGRAMS Cahforma s Title-24 code and plogram (see writeup).
REFERENCES U.S. Department of Energy, 1984 1986a "Florida Energy Efficiency

Code for Building Construction," brochure prepared by the Florida Department of
vCommunxty Affairs, Tallahass_ee Fla.
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CONTACTS: .. . . . i =

Name: Rick Dixon _
Position /title: Energy Code Program Manager o
Organization: Florida Department of Community Affairs
Address: 2740 Centerview Drive, Tallahassee, Fla. 32399 -

Phone 904-487- 1824 )
DATE: Oct. 26, 1987 / June 8, 1988
Name: Hilda Frazier _ , ‘
Position /title: Energy Analyst o : ‘
Organization: Florida Department of Community Affairs o : a
Address: 2740 Centerview Drive, Tallahassee, Fla. 32399
Phone: 904-487-1824 ' .

DATE: June 1, 1988
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NEW RESIDENTIAL PROGRAMS (RES/COM-8)

" PROGRAM TITLE: Whole Building Performance Standards
PROGRAM SPONSOR: U.S. Department of Energy (DOE)

PROGRAM OBJECTIVES: To develop performance standards to ach - ‘e the maximum
practicable improvements in energy efficiency and use of non- deplet;able resources for all

new buildings.

APPROACH: The proposed interim mandatory energy conservation standards for new
Federal residential buildings require a Federal agency to establish an energy ,
conservation goal for the design of a new Federal residential building using COSTSAFR
(Conservation Optimization Standard for Savings in Federal Residences), a designated .
Federal microcomputer program. The agency must then adopt such procedures as may be
necessary to assure that the design of such a building is not less energy conserving
than the energy consumption goal established for the de51gn

COSTSAFR determines the most effective set of energy conservation measures that will
produce the optimum life cycle cost for a specific type of residential building in the geographic
location where it will be constructed. This most effective set of measures is expressed as a
total point score which, in turn, serves as the energy consumption goal for the design of a
Federal residential building. COSTSAFR produces a compliance point system that is intended
to be used by Federal officials in the very beginning of the procurement process enabling
Federal officials to develop housing Requests for Proposals (RFPs) for their construction
projects. This will give bidders the ultimate amount of design flexibility while assuring
that energy conservation objectives will not be compromised. The point system is to be
used by proposers to demonstrate that their specific designs comply with the energy
consumption goal. The point system also provides a standard method for each proposer to
estimate the energy cost over the life of the building in discounted dollars. This

estimate can then be used by evaluators to estimate the total energy performance of

each proposal.

For Federal residential buildings, the performance standards are mandatory design
requirements; for non-Federal residential buildings, the performance standards are
voluntary and serve as guidelines for providing technical assistance for the design
and construction of energy-efficient buildings.

The interim energy conservation voluntary performance standards for new commercial
and multi-family high rise residential buildings require Federal agencies to design

their buildings to satisfy the energy efficiency requirements of these proposed standards.
These standards would act as guidelines to the design professions for the design of
energy-conserving buildings. The format is similar but not identical to ASHRAE Standard
90A-1980 recommended for the design of new commercial buildings by the Amerlcan Society
of Heating Refrigerating and Air-Conditioning Engineers, Inc. :

The proposed standards contain Principles of Effective Energy Conserving Building
Design that provide designers with ways to produce good building energy designs.
The pr1n01ples encouragmg good design practice are:

e minimize the impact on functional requirements

e reduce loads :

e reclaim waste energy where possible

e use renewable energy where possible

e improve energy using system efficiency
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e improve transport system efficiency
e control operation and scheduling of systems
e optimize the interaction of the above - ‘ :
The design procedures and specific strategies that would be used to accompllsh
the conservation objectives that underlie the above principles‘are presented
sequentially from building loads, through systems, to energy management. control
systems and building operation and documentation so as to parallel the bulldlnv

design process.

There are three methods of compliance with the standards: prescriptive, system
performance, and energy budget. The prescriptive alternative specifies particular
building elements, such as the attributes of the building envelope efficiency. of
lamps and ballasts or the coefficient of performance (COP) of air conditioners.
The prescriptive alternative affords simplicity of calculations at the expense of
design flexibility. The prescriptive criteria method requires the minimum amount
of calculation and effort to achieve compliance, but permits only a few tradeoffs

or optimization procedures. The systems performance alternative specifies criteria
for the design of the energy-using and transfer systems of buildings. The systems
performance criteria can be the method of choice when a more innovative design is -
required, although it requires some increased calculation compared with the
prescriptive method. The energy budget approach allows compliance with even the
most innovative design concepts to meet the proposed interim standards, but will
require the use of a computer program to model building energy use in accordance
with building loads and the proposed schedules of operation.

TARGET BUILDING TYPES ReSIdentlal (single-family and multlfamlly buildings
less than 4 stories high), and commercial (including multifamily highrises that are °
4 stories or more) '

KEY PARTICIPANTS: DOE
HISTORY:

Date of Implementation: Research began in 1976

Current Status: See below.

General Comments: In 1976, Congress passed legislation (the Energy Conservation
and Production Act) requiring the promulgation of energy conservation standards for
buildings. In 1979, DOE issued a Notice of Proposed Rulemaking (NOPR) for building
energy performance standards (BEPS). BEPS specified maximum levels of total
building energy consumption (BTU/ftQ/yr.) to which new buildings would be
designed. The most significant aspect of the BEPS was that it was'a whole building
performance standard that required computer simulations to demonstrate that the
designed energy consumption of a new building did not exceed the energy level
specified for the building type in its applicable climate area. In contrast to BEPS,
ASHRAE-based state standards are component performance standards that identify -
minimum performance criteria for the major components of a building (i.e., envelope,
heating, ventilation, air-conditioning, and lighting systems). The BEPS, therefore,
represented a radical departure from the standard practices of the building community
in that it required a ‘““‘whole building” approach rather than a building component

by component compliance process. Additionally, it required a computer simulation
analysis.in place of hand written compliance procedures. The ASHRAE Standards also
contain a whole building performance design approach but it is less frequently used.

The NOPR was controversial and generated over 1800 comments, totaling
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40,000 pages. The comments included technical and other substantive criticisms of the
performance standards, and, accordingly, DOE decided to reevaluate their position.
Since the publication of the proposed standards, the Act was amended twice, resulting
in two approaches: mandatory design requirements for Federal residential buildings,
and voluntary performance standards for non-Federal residential buildings. In August
1986, DOE issued a NOPR for Federal residential buildings (the Department of Defense
constructs many residential buildings). In May 1987, DOE issued a NOPR for
commercial buildings. DOE is planning to issue interim rules for commercial buildings
and Federal residential buildings in FY 1988. DOE is developing standards for all
other residential buildings, and a NOPR is expected to be issued this F'Y 1988.

After the interim rules are issued, there is required a demonstration period of one year,
followed by a report to Congress six months after the publication of the demonstration
report. DOE has decided that the interim rules for commercial buildings will be
mandatory for all Federal agencies.

MARKETING/PROMOTION METHODS:
MONITORING / EVALUATION
Market penetra.tlon

Sa.vmgs
e Energy: Compllance w1th the prov131ons of the interim standards will prov1de
a range of 15% to 30% in annual energy savings to Federal agencies
constructing office buildings. .
e Peak: ' :
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

Discussion:

' RELATED, PROGRAMS: DOE and the Pacific Northwest Laboratory are developing
“whole-building energy design targets” for commercial buildings (see writeup). DOE is
also developing general design criteria for buildings that incorporate new design
standards and are very generallzed (see writeup). The three methods of compliance
are very similar to those used in Callforma s new commercial bulldmg standards
(see writeup).

REFERENCES:  U.S. Department of Energy, 1986¢, 1986d, 1986e, 1987c; U.S. :
‘Department of Energy, COSTSAFR -- User’s Manual, in Support of Proposed Interim
Energy Conservation Standards for New Federal Reszdentzal Buzldmgs Washington,
D.C., 1986; U.S. Department of Energy, Environmental Assessment in Support of
Proposed Interzm Energy Conservation Standards for New Federal Residential
Buildings, Washington, D.C., 1986; U.S..Department of Energy, Lighting
"Prescriptive and System Performance Compliance Calculation Program Documentatzon
- Version 1.0, in Support of Proposed Interim Energy Conservation Standards for New
Commercial. and Multifamily Highrise Residential Buildings, Washington, D.C.,

1986; U.S. Department of Energy, Envelope System Performance Compliance
C’alculatzon Program Documentation-- Version 1.0, in Support of Proposed Interim
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Energy Conservation Standards for New Commiercidl and Multifamly Highrise
Residential Buildings, Washington, D.C., 1986; U.S. Department of Energy,
Economic Analysis, in Support of Proposed Interim Energy Conservation Standards
for New Commercial and Multifamly Highrise Residential Buildings, Washington,
D.C., 1986; and U.S. Department of Energy, Environmental Assessment, in -
Support of Proposed Interim Energy Conservation Standards for New Commercial
and Multifamly Highrise Residential Buildings, Washington, D.C., 1986.

CONTACTS:

Name: Jean Boulin,
Position/title: Group Leader for Archltectural and Engmeermg Systems
Organization: DOE
Address: CE-131, U.S. Department of Energy, 1000 Independence Ave S.W,,
Wa,shmgton D.C. 20585 .
Phone: 202-586-9444

DATE: Dec. 4; 1987
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NEW COMMERCIAL PROGRAMS (RES/COM—7)

PROGRAM TITLE Energy Conservatlon Awards
PROGRAM SPONSOR: Owens-Corning Flberglas Corporatlon _

PROGRAM OBJECTIVES: To recognize architects and engineers (A&E) and building
owners who had made significant contributions to energy conservation through
creative design techniques.

APPROACH: A competition for AZE that recognizes outstanding energy-conserving
de51gns of commercial and industrial buildings.® All registered A&E practicing
in the U.S. were eligible for the competition. A building was eligible if it
was completed, under construction, or commissioned and designed on the date of
the entry. Entries were judged in six categories: commercial (office buildings,
shopping centers, retail stores, and hotels), governmental (post offices, military
facilities, and government ofﬁces), industrial {manufacturing plants and power
processing structures), institutional (schools and hospitals), residential (multifamily
housing covering single or multiple buildings of 50 or more living units and
single-family detached units), and nonresidential retrofit (any existing
nonresidential building that has been rehabilitated substantially, renovated, or reused).
Each category was separated into two divisions, one for completed buildings and
another for those in the design or construction stage. The awards jury was composed
of professionals representing private practice, research, education, and government.
There was no consistent set of criteria for choosing winners, and the jury selecting
the winners changed each year. All data were self-reported: the entry form asks only
general questions, leaving the choice of details up to the entrant.

TARGET BUILDING TYPES: New commercial, governmental, mdustrlal institutional,
and residential; and existing nonresidential.

KEY PARTICIPANTS: Owens-Corning Fiberglas Corporation and the design community.
HISTORY:

Date of Implementation: 1972
"Current Status: Ended in 1984
General Comments: The program was endorsed by the U.S. Department of Energy

and a variety of professional organizations, including the American Institute of
Architects {(AIA) and the American Society of Heating, Refrigeration, and Air-Conditioning
Engineers (ASHRAE). The program evolved from ‘‘energy flag wavers” (whose
innovative designs were expressions of experimental research in the built form) to
winners that demonstrated ‘‘state-of-the-art energy excellence, the integration of
mechanical and architectural design, and a harmonious balance between the building
and 1ts surroundings.” The program was dropped because of lack of interest in the
program (number of entries dropped) and because the program achieved its initial -
objectives (to encourage energy conservation in commercial buildings). Lalendorf also
thought that since energy conservation is now an important design factor in many
major commercial buildings, the program has succeeded in meeting its principal goal.
The buildings that received an energy design award during the first ten years
of the program were used in the Booz-Allen and Hamilton study as a data base from
which to identify design and performance trends. The Booz-Allen and Hamilton report
(referenced below) lists each of the projects along with the location, type of
building, design team, and other pertinent demographics.
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MARKETING/PROMOTION METHODS: Winners received sculptures and/or
certificates of achievement, and they also received advertising and publlclty
support at both the local and national levels

MONITORING/EVALUATION: An evaluatlon of the program was conducted for DOE (see
below). . :

Market penetration:

Savings:
o Energy: Average energy use for the award winners was 50% to 60%

below new conventional buildings.
o Peak:
e Dollars: ' e S . .

Costs and cost-effectiveness: Many of the award winners were bullt for no extra cost
o Program administration: : : _
e Incentives:
e Private investment:

Discussion:
An analysis of the bulldlngs rece1v1ng awards was conducted by Booz-Allen and
Hamilton for the U.S. Department of Energy (see below). They found the following
trends in their sample:
o the most commonly used energy strategies involved modifying the
building envelope and improving the HVAC system;
e active solar was commonly used in this sample but showed a relative
decline in the program’s later years;
e passive solar, particularly the use of daylighting, increased in popularity;
e overall, there was some shift from a mechanical system emphasis to more integrated,
architectural solutions; '
e average energy use for the award winners was 50 to 60% below new conventional
buildings;
e energy performance levels for new buildings markedly improved over the past .
10 years; ‘ ‘
_ e most winning buildings were designed to minimize site energy use (energy
consumed at the building boundary) rather than source energy use (amount of
energy consumed by a power plant to generate electricity); this finding implies:
e a trend toward all-electric commercial buildings,
e emphasis on the reduction of heating loads and the use of fossil fuels
in improvements in energy design, and
e shifting of commercial building electric demand profiles, from summer to
winter peaking, due to wider use of electric heat pump systems for space heating
e although energy-efficient buildings currently tend to have an initial cost premium,
a number of award winners were built for no extra cost (normally, the incremental
cost can be under 10%).

RELATED PROGRAMS: ASHRAE’s Energy Awards Program (see writeup). -

REFERENCES: “Owens-Corning Fiberglas Energy Conservation Awards,” Lighting
Design and Application March 1984:16-25; ““12th Annual Owens-Corning Fiberglas
Energy Conservation Awards Program (1983),” and ‘“9th Annual Owens-Corning Fiberglas
Energy Conservation Awards: Award Winners (1980),” brochures prepared by Owens-Corning
Fiberglas; U.S. Department of Energy, 1982.

RES/COM-7-2



RES/COM-7

CONTACTS:

Name: Fritz Lalendorf
Position /title: Manager of Marketing Publicity
Organization: Owens-Corning Fiberglas Corporation
Address: Fiberglas Tower, Toledo, Ohio 43659

Phone: 419-248-8222
DATE: Nov. 13, 1987 / June 2, 1988
Name: Charles E. Hamlin
Position/title: N/A
Organization: Burson-Marsteller
Address: 230 Park Avenue South, New York, N.Y. 10003
Phone: 212-614-4905

DATE: Nov. 13, 1987 / June 2, 1988
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NEW RESIDENTIAL PROGRAMS (RES/COM—S)

PROGRAM TITLES: Code Adoption Demonstratlon Program (CADP),
the Early Adopter Program and the Northwest Energy Code Program (NWECP) = -

PROGRAM SPONSOR Bonnevrlle Power Admmlstratlon (BPA)

PROGRAM OBJECTIVES: For CADP to stimulate voluntary adoption of energy- efﬁcrent
building codes (the Model Conservation Standards (MCS)) before January 1986; for NWECP,
to provide longer-term fundmg support for enforcement of the MCS after January 1, 1986

APPROACH: BPA’s Code Adoptron Demonstration Program and Early Adopter Program
support voluntary action to adopt and implement energy-efficient residential and commercial
building codes that meet or exceed the MCS. Pilot programs; aimed at developing the skills -
and knowledge needed to effectively implement and enforce the MCS, are continuing through
December 1988. Under these programs, BPA provides reimbursement to jurisdictions that adopt
the MCS before January 1, 1989, for the additional or incremental costs of enforcing these
standards. In addition, ﬁnancral 1ncent1ves are provided through December 1988 to builders -
within “early adopting”' jurisdictions to offset additional construction costs associated
with meeting MCS requirements. Reimbursement under the demonstration program and the

method of MCS enforcement to be carried out at the local level were left, for the most part,
to the discretion of 1nd1v1dual program partrcrpants The Early Adopter Program has replaced

the CADP. - .

Beginning: January 1, 1989 and for a transmonal perlod of 4 to 6 years, the NWECP.

will provide funding to encourage the adoption and implementation of energy-efficient-
building codes or mandatory utility-service requirements for new residential and commercial
buildings. During this transitional period, BPA will reimburse participating jurisdictions
and utilities for the incremental costs of enforcing building codes or legally enforceable
standards for new construction that meet the energy-efficiency specifications established by
the Northwest Power Planning Council. The NWECP was developed concurrently with the
implementation of the CADP.

TARGET BUILDING TYPES: New residential and new commercial -
KEY PARTICIPANTS: BPA,; for the CADP: builders; for the NWECP: local jurisdictions

"HISTORY:

Date of Implementatlon 1984
Current Status: Continuing S : ‘ : :
General Comments: Theé Pacific Northwest Electric Power Plannlng and Conserva,tlon
Act of 1980 (P.L. 96-501) established the Northwest Power Planning Council that
adopted the MCS for new residential and new commercial buildings in their 1983 Power
Plan. The Plan prescribed-a January 1, 1986 deadline for adoption and implementation
of the MCS, eithér as traditional building codes or legally enforceable utility service
standards. Jurisdictions that failed to adopt and implement the MCS before January 1, 1986
were potentially subject to a surcharge on wholesale power purchases from BPA. In December
1985, the 1983 Power Plan was amended to extend the deadline for mandatory adoption of the
MCS as a regional building code. As part of this extension, the Council recommended
that BPA continue to provide financial support for enforcement and builder incentives
for an additional three years (through December 1, 1988) to jurrsdrctlons that adopted
the MCS .
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MARKETING/PROMOTION METHODS: In the CADP, the level of BPA funding for
builder incentive payments was negotiated on a case-by-case basis, and varied from
jurisdiction to jurisdiction. In jurisdictions that distributed-incentives on a square
foot basis, payments for new single-family buildings ranged from a high of $2 per
square foot plus an $800 air-to-air heat exchanger (AAHX) allowance for each unit
installed, to $1.50 per square foot plus $800 AAHX allowance. Other jurisdictions
prov1ded flat-rate incentives of $2,250 per single-family building, regardless of
size. In all cases, builder incentive payments declined over time. Under NWECP, .

MCS builder and consumer payments will continue. until 1991, decreasing as penetration
increases. In June 1984, 2,600 copies of the CADP Sollc1tat10n were distributed

over the four state area (Idaho, Montana, Oregon, and Washington), announcing

the program and inviting local jurisdictions to apply.

MONITORING /EVALUATION _
.. An evaluation of the City of Tacoma’s early adopt;er program has been conducted (see writeup).

Market penetratlon:-_ Thlrty-one cxtles and counties in the.Pamﬁc Northwest have
- adopted codes that meet the Council’s standards. Construction has been completed
on the following housing types: 595 single-family units, 178 single-family
remodels/additions, 164 multlfamxly buildings (1298 unlts) and 84 commercial

| A bu1ld1ngs

¢

Major statew1de bulldmg code upgrades have occurred in Washmgton and Oregon
Washington’s new code provides 59% of the model standards level savings in the
Zone 1 climate in western Washington and 50% in Zone 2 in eastern Washington.
Oregon’s new code currently provides 32% of the savings, increasing to 58% in 1989.

Savings: .
e Energy:
‘e Peak: -
e Dollars: - -

Costs and cost-effectiveness:
e Program administration:
e Incentives:
. o Private investment:..

Discussion: :
Crossman identified five major lessons learned from the experience of 1mplement1ng
the MCS: (1) flexibility in program design is both desirable and necessary,.but must:
be balanced against administrative simplicity; (2) when it comes to building codes .
or mandatory utility service requirements, money alone is not the answer; (3) institutional
resistance to change is strong and takes many forms.- it should be. expected (4) code
change is a complex and evolutionary process that requires many years; and (5) MCS-level
codes and energy-efficiency requirements can be adopted and-successfully enforced on a
project-specific basis within relatlvely short timeframes, if careful attention is paid -
-to program detail and process issues. Wldespread reglonal integration of mandatory
_standards will require a longer transition period. .
Crossman also noted that poor t)mmg, perceptual and 1nst1tut10nal barners
accompanied by a general dislike of mandatory standards and Federal requirements,
led to the reluctance of builders and communities in adopting the MCS. Local economic
mrcumsta.nces shelter mdustry reaction within the community, and ongoing
controversy regarding technical aspects of the MCS, all contributed to inaction and
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lack of progress toward regional adoption. In the absence of strong and stable .
construction industry support and direction, many jurisdictions simply took a
‘wait and see’ attitude.

Crossman identified the following common characteristics shared by current CADP

" program participants: (1) prior experience in implementing conservation programs/activities,
(2) a belief that homes built to MCS requirements are better constructed than less
energy-efficient homes, and (3) geographic proximity to another early adopting
jurisdiction. Real world experience and the opportunity to observe other code
officials effectively conducting energy-related plan reviews and inspections is
critical, and no less important than conducting builder demonstration programs.

Crossman concludes, based on BPA’s experience so far, that as much as five to
eight years may be required to achieve full regional 1ntegratlon of MCS technologies

into estabhshed construction practice.

RELATED PROGRAMS: Energy efficiency in new homes is being marketed
and promoted under the Super Good Cents Program (see writeup). A widespread builder
demonstration program (the Residential Standards Demonstration Program (RSDP), see
writeup) was conducted by state energy offices and BPA in 1984 and 1985. A new '
research and demonstration project (the Residential Construction Demonstration Project
(RCDP), see writeup) is underway and focuses on innovative ways of meeting MCS requirements.

REFERENCES: Pacific Northwest Utilities Conference Committee, 1987; Northwest Power
Planning Council, 1987a and 1987b; Crossman, 1986; Eckman and Watson, 1984; ‘
Cruz, Calif., 1984; Hammarlund, 1986; “Model Conservation Standards Adopted by
Spokane (Wash.) County Officials,” Energy and Housing Report, Nov. 1987, p. 8;
McCutcheon et al., 1985, Washington State Energy Office, Model Conservation Standards
Bibliography. Report No WAEONG 86-15, Olympia, Wash 1986; BPA, “Early Adopter
Status Report, Nov. 1987, Portland, Orewon 1987. _ -

CONTACTS:,
Name: Peggy Crossman
Position/title: Manager of Code Support Programs
Organization: BPA
Address: P.O. Box 3621, M.S. RMRB, Portland, Oregon 97208
Phone: 503-230-7516

DATE: Jan. 11, 1988
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NEW RESIDENTIAL PROGRAMS (RES/COM-9)

PROGRAM TITLE: Tacoma’s Early Adopter Program
PROGR‘&M SPONSOR: Tacoma Energy Office and Bonneville Power Administration (BPA)

PROGRAM OBJECTIVES: To demonstrate to the homebuilding industry in Tacoma
what the proposed energy-efficient standards (Model Conservation Standards (MCS)) are,
how to comply with them, and increase the industry’s familiarity with them; and to
obtain more accurate estimates of the average energy savmgs and mcremental costs
associated with the MCS.

APPROACH: In November 1983, the Tacoma City Council voted to become the
first political jurisdiction in the Pamﬁc Northwest to adopt the Northwest Power Planning
Council’s MCS standards, which took effect in Tacoma on June 1, 1984. MCS compliance
was to be requxred as a condition for electric space-condltlomng service. ,
Through changes in the City building code and in the plan review and 1nspect10n
process, only those plans meeting the MCS for insulation, infiltration, glazing, v
~ and in the case of commercial buildings, lighting and HVAC would be approved.
An augmented mspectlon process would ensure compliance w1th the MCS. In May 1984,
. % Just prior to the start of MCS enforcement within- the city, the City Council '
- “directed its municipal electric utility (Tacoma City nght) to enforce the MCS in
those portions of its service area outside the Tacoma CIty limits in Pierce
"County. Enforcement there would be secured by requiring MCS compliance before
electric service hookup. Thus, Tacoma’s energy code program is a dual component,
prOJect whlch includes an energy code plus a service standard. ' -

To offset the costs associated with the early adoptlon of the MCS, Tacoma obtained -

" a series of grants from BPA to cover: Tacoma’s incremental costs in changing its”
building permit and inspection processes to conform to the MCS; payment of incentives
to local building contractors to offset some of their costs associated with learning
new procedures and techniques and constructing more energy-efficient buildings;
builder training; and new home marketing assistance. The city was also relmbursed
for providing information and technical assistance to other jurisdictions '
considering early adoption of the MCS and for documenting its MCS experience.

In addition, Tacoma was to be reimbursed for providing data intended for assessment
of the cost of administering the program, constructing buildings to the new’

standard, and comparing energy use to non-MCS buildings. BPA intendéd the grants

to cover essentially all of Tacoma’s incremental costs as an early adopter of

the MCS and to help builders defray at least some of the costs associated w1th

planning and building to the new standards.

Builders were able to satisfy the MCS requirements through one of three different
approaches: the component approach (each individual component of the building is specified,
but tradeoffs between individual envelope components are permitted), the

prescriptive approach (where specific insulation levels are specified, and

where there are requirements for mechanical equipment efficiency, pipe and duct insulation,
water heating, lighting, and glazing), and the energy budget approach (where builders

are permitted to combine individual building components as long as the total

calculated energy consumption does not exceed the MCS prescribed maximum).

Having chosen a compliance path and satisfied the plan reviewers in the Tacoma

Energy Office that the proposed building meets the new standards, the builder
receives a building permit. The permit holder signs a plan correction form, agreeing
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to meet the MCS specifications, and can then begin construction of the structure.
When the builder notifies the Buildings Division that the bulldmg is ready for
the conventional inspections (i.e., foundation, frame, ‘and final inspections, each
composed of a series of sublnspectrons) inspectors from the office perform .
onsite inspections of work in progress. The Energy Office also performs an energy
inspection approprrate to the stage of burldmg completlon i,

After the final series of mspectrons has been successfully completed a Certrﬁcate

of Completion is issued, indicating that the building is ready for occupancy.

Upon issuance of the Certiﬁcate of Completion, the Energy Office calculates

the incentive to be paid to the builder:for participating in the MCS program; the
incentive is reduced each year. The incentive is paid on the basis of heated square
footage (up to a maximum of 2,000 square feet), plus an additional $800 to offset the

cost of an air-to-air heat exchanger

TARGET BUILDING TYPES New residential, new commercral and major renovations
and conversions to electric space heat

KEY PARTICIPANTS BPA, the City of Tacoma bulldmg contractors, subcontractors
and the general public.

HISTORY: -

Date of Implementa.tlon June 1 1984 o

Current Status: Continuing o ‘
General Comments: The Pacific Northwest Electrlc Power Planning and Conservation

Act of 1980 (P.L. 96-501) established the Northwest Power Planning Council that
adopted the MCS for new residential and new commercial buildings in their 1983 Power .
Plan. The MCS were designed to reduce electricity consumption in residential and
commercial new construction and remodeled structures and were initially scheduled

to be implemented on a regionwide level on January 1, 1986. e :

BPA’s Code Adoption Demonstration Program (now called the Early Adopter Program see
writeup) supports adoption and implementation of energy-efficient residential
and commercial building codes that meet or exceed the MCS. Pilot programs, aimed at
developing the skills and knowledge needed to effectively implement and enforce the MCS,

- are continuing through December 1988. Under these programs, BPA provides
reimbursement to jurisdictions that adopt the MCS before January 1, 1989, for
the additional or incremental costs of enforcing these standards. In addition,
financial incentives are provided through December 1988 to consumers and/or -
builders within “‘early adopting’ jurisdictions. These timelines are being extended .
until Jan. 1, 1992. . : .

Tacoma is the fourth largest city in the Pamﬁc Nort;hwest with a populatron
of approxrmately 160,000. : -

MARKETING/PROMOTION METHODS: Unique to Tacoma’s program is an emphasis
on builder assistance through training and education programs, home marketing :
programs, and financial assistance programs. The City has conducted training:
seminars on energy-efﬁcrent construction techniques for.the building industry.
The City has also implemented a marketing program to promote energy-efficient
“Super Good Cents’’. homes to make home buyers aware of the benefits of this
kind of home. Fmally, Tacoma has 1mplemented a Financial Assistance Program
that provides a cash payment to help builders defray the cost of meeting the
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stringent MCS standards. The financial assistance component of the program will
be phased out as bullders become more efﬁment at meeting the MCS requ1rements

MONITORING / EVALUATION . : S

Two process evaluations and one impact evaluation of the program were conducted
between 1984 and 1986. The purpose of the second process evaluation was to see

how much had changed since the early stages of the program and to see which

trends identified in the first evaluation persisted into the third year of the MCS.

The impact evaluation estimated the normalized annual consumption of MCS and
“Current Practice’” homes and estimated the heating energy use for both groups of homes.
MCS homes that were built and occupied prior to June 1985 constituted the initial -
experimental group of 127 homes. The control group consisted of 480 electrically heated
residences built in the Tacoma City Light service area prior to June 1984.(when the
'MCS standards were adopted by Tacoma), but not before January 1983. Electricity
records were gathered for both groups for the period from January 1985 to June 1986.
A household mail survey on energy use behavior, attitudes and-demographic .
characteristics of MCS and Current Practice households was conducted (response rate
of 75%). The final analysis data set consisted of 62 MCS and 312 Current Practice
‘households. Further. analyses of later single and ‘multi-family homes will be completed
by Aug. 1988.

Market penetration: Between June 1, 1984 and March 31, 1985 Tacoma issued

a total of 315 MCS building permits, including 107 commercial and 208 residential
permits. During the period October 1, 1984 through March 31, 1985, Pierce County
issued 134 permits for structures covered by the MCS. Through June 30, 1986,
Tacoma issued permits for 1,331 new residential and commercial structures in the.
city and county, including more than 3,200 multi-family dwelling units. . .
Although 375 of an estimated 500 residential builders in Tacoma and Pierce County -
have now participated in the Early Adopter Program, three-quarters of these had :
only built one MCS home. The hoped-for impact of builder learning on.incremental
costs may, therefore, take longer to achieve than earlier anticipated.

Savings:.
o Energy: 5 000 kWh savings per year (18 400 kWh/year for MCS homes versus
23,500 kWh/year for current practice homes); 42% heating savings
(3. 3 kWh/sq. ft./year for MCS versus.5.7 kWh/sq. ft./year for current practlce)
e Peak: 1. MW of space heating savmgs In new: constructlon per year (estlmated)
o Dollars: ~ : . .

Costs and cost-effectiveness: Because of an increase in the average number

of inspections per house, the incremental cost of MCS enforcement for new, - -
single-family residences was estimated to increase from $134 to $192 between early
1985 and mid-1986. In spite of the increased inspection time, the Energy Office
enforcement budget changed very little, implying that inspectors and plan reviewers
increased their productivity. Builders reported that the additional cost of -
constructing to the MCS was in the $3 000 to $4,000 per house range, or $1 50 to
- $2.00 per square foot.

¢ Program administration: Approxxmately $6.2 mllllon was prov1ded by BPA
The total MCS budget in Tacoma for calendar 1984 was $373,687, of which
approximately one-half went to program development costs (e.g., program start-up, :
staffing, establishment of record-keeping routines, and equipment acquisition).
The other ‘half of the budget was devoted to actual implementation and operation
of the MCS in Tacoma: The Tacoma budget also covered the cost of the Energy Ofﬁce
operation at the Pierce County Buildings Division.
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o Incentives:* ¢ *

e Private 1nvestment

Discussion:
Bronfman et al (1987) found that the City of Tacoma was able to integrate

the MCS into its building permit and inspection processes by establishing a

separate office for MCS information, builder consultation, energy plan reviews,

and inspections. Building permit applrcants were routed to the Energy Office, whrle

the Energy Office MCS inspections were 1ncorporated into the routine for approving
construction projects. MCS builders contacted in the process evaluation reported

no major problems meeting the new standards. By contrast, the MCS procedures at
Pierce County were wholly external to the permit and inspection processes. Compliance
with the MCS at the county level was the. respons1b111ty of the City Energy Office,
county routines ‘being unaﬂ”ected by the city-adopted MCS. o

Initially, the most formldable barrlers to 1mp1ementmg the MCS in Tacoma were related to
the lack of certain specified materials (w1ndows and water heaters) and to.difficulties

in understanding the specifications for air-to-air heat exchangers. - However, these

early problems have been largely solved. For example difficulties in obtalnmg

MCS glazing were alleviated by working with local manufacturers and dealers to

explaln the requlrements and identify’qualifying windows. -

Inmally, delays in MCS marketlng homes limited awareness and demand among both
the homebuying and building communities. However, Tacoma’s participation in BPA’s
Super Good Cents program appears to be providing the marketing element which was
missing from the early stages of the MCS. The Energy Office staff reports that.

both the city and the builders are satisfied with Super Good Cents.

A serious barrier to 1mplement1ng the MCS in Pierce County was the lack of
integration of the MCS plan review and inspection processes into the County
Buildings Division routines, and this problem persists.

Tacoma’ recelved a natlonal energy 1nnovat10n award.in 1986 from the U. S. Department
of Energy. . .

RELATED PROGRAMS: BPA’s Super Good .Cents, Early Adopters, Residential Standards

Demonstration Program, Residential Constructlon Demonstratron Program (see writeups),
and BPA’s Code Enforcement Hotline. ;

REFERENCES: Pacific Northwest Utlhtles Conference Commlttee 1987, Northwest
Power Planmng Council,-1987; Lerman and Bronfman, 1985, 1986; Bronfman et al.,
1987a, 1987c; City of Tacoma 1986; U.S. Department‘of Energy, 1986_a

CONTACTS:

] Name Ken Keating .
Posxtlon/tltle Chief, Program Evaluation Section
Organization: BPA , i
Address: P.O. Box 3621, M.S. RPEB, Portland Oregon 97"08
Phone: 503- 230—5857 ' .

DATE: Dec. 1,A1987/Jnne‘ 24,1988
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NEW RESIDENTIAL/COMMERCIAL PROGRAMS (RES/COM-10)

PROGRAM TITLE: Milton Keynes Energy Park Demonstration
PROGRAM SPONSOR: Milton Keyne‘s DeVelopment'Corporation '

PROGRAM OBJECTIVES: To enable residents and business to benefit from reduced »
costs; provide residents and business with a range of modern information services;.
prov1de a high quality environment; create unique investment opportumtres
mcrease energy awareness; and promote energy efﬁcrency

APPROACH The Energy Park (300 acres) is part of a'new city (Mllton Keynes),
centrally located between London and Birmingham. The town’s population is about
138,000 and will increase to-more than 200,000 people by the end of the century.

, The Park will contain employment areas, housing, parkland, and a range
of community facilities. Tt will eventually house 3,100 people with employment
for about 2,000. A variety of housing is planned (1,000 housing units) for the
Energy Park: housing for sale, plots for self-build, and housing in which tenants
buy a "share" of their house. All the houses will meet a predetermined energy
performance standard, assessed at the design stage, using a microcomputer-based program,
the specially developed Milton Keynes Energy Cost Index (MKECI). To be accepted for
the Energy Park, a house will have to achieve a standard of at least 30% better than
current building regulatlons demand '

The Energy Park emphasmes a reduction in demand for energy rather than to
pioneer new forms of energy supply, and to maintain energy efficiency by

providing energy management services and by ensurlng that people have access to
information and advice. The demand for energy in the Energy Park will be reduced
by (1) energy-efficient local planning (making maximum use of solar energy and
using the landscape td improve the local microclimate (e.g., by using “shelter belts’
to reduce wind speeds and the consequent heat loss from bu1ld1ngs))

(2) specifying energy performance standards (improved insulation and energy-efﬁcxent
design), (3) encouraging the use of efficient heating systems, controls, plant, '

and appliances, and (4) specifying the most eﬁ"rment equipment for- 1ndustr1al process.

* There are three phases in the residential development program In Phase I,
600 houses have been completed, designed to meet the energy performance standards
The designs of the buildings have been left to the developers, as long as they '
meet the energy standards. About 50 energy-efﬁcrent homes, built by 32 prlvate .
developers, were displayed at an exhibition show village (Energy World) in 1986, and
all have been sold and occupied. Housing developments in Phase I'were mtended to
demonstrate the practical application of proven technology.

In Phase II (starting 1987/88), over 20 different housing schemes are planned and are
almed at attracting a higher proportion of state-of-the-art and prototype energy-consmous
designs. Thus, the Development Corporation will be taking a more active role 1n determmmg o
the design of low-energy homes, rather than relying on developers’ designs.

All housing developments in Phase II will be subject to the following additional

energy policies: (1) the overall required standard of energy efficiency will be

increased by improving the MKECI standard; (2) each house scheme will be

required to make a specific contribution to the development of energy- efﬁcrent

housing (this could either be a technology, such as a covered street scheme, or’

an overall approach, such as an innovative low-cost housing scheme); and (3 ( ) increased
international participation will be sought from EEC and OECD countries.

RES/COM-10-1

Ny



2

RES/COM-10 RES/COM-10

Phase III is currently being planned to include a mixed commercial and residential
development adjacent to the lakeshore of Furzton-Lake. Consultants are studying the -
possibility of harnessing the ambient heat of the water for transfer into the environmental
systems water in the buildings using heat pump technology.

The energy performance standard has now been applied to the entire city of Milton
Keynes, not just the Energy Park. The Development Corporation is now involved in
developing supportlng a national energy labelmg system.

A range of commercial and community facxlmes is planned shops, a public

house, a restaurant, schools, and meeting halls. The commercial development

will cover one million square feet in an 80-acre employment area in the Park,

-and all commercial development will have to meet energy-efficiency standards. The
first two commercial buildings are nearlng completion and will achieve savings in
energy costs of at least 40%.

TARGET SECTORS: Developers, aréhitects, other building professions, businessmen,
consumers, homeowners, and educational groups (including school children). '

KEY PARTICIPANTS: Milton Keynes Development Corporation, private companies,
UK government departments, local authorities, the energy utilities, the
telecommunications authorities, architects, developers, manufacturers, and consumers.

HISTORY:

Date of Implementation: 1984

Current Status: Continuing (part of a seven 'year program)

General Comments:. The Energy Park is promoted by Milton Keynes Development
Corporation which, together with other public authorities, accounts for 20% of the
total investment in land, buildings, and infrastructure. The remainder (in excess of

$240 million) is made up of private investment.

MARKETING /PROMOTION METHODS: The Energy Park has been publicized at
national conferences, through press conferences, and through a regular newsletter.
There are regular UK ministerial visits and increasing numbers of international visitors.

The Energy Park was launched in 1986 by the Prime Minister at the special "Energy World"
exhibition. A showcase of 50 low-energy houses, the exhibition was attended by more
than 70,000 people. Varying in size, price range and extent of innovation,

the houses demonstrated different approaches to energy-conscious design. The show village
enabled the energy utilities to demonstrate the most up-to-date applications of :
their fuels in houses; architects and developers to show people low-energy houses
developed for Energy Park and elsewhere; and manufacturers to demonstrate products

and appliances.

The key project in the Energy Park will be the Energy Center which will be promoted as
an international information, education, and recreation center. The Center will act as

a focus for all activities in the Energy Park, providing management and business services
and an administration base for companies based there. It will also promote understanding
of all aspects.of energy and its efficient use. The Center will comprise a visitors and
interpretation center, an exhibition area, a technical information center, and an education
center. Practical demonstration, with ““hands-on’’ exhibits for visitor participation,

will be emphasized.
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A new ‘independent organization, the National Energy Foundation, will be involved in
the management of the Center. The Foundation has been establlshed as a charitable
‘trust to promote energy awareness in the United Kingdom and carry out programs such.
as national energy labeling and energy education.

MONITORING/EVALUATION: ' o
A Monitoring Service has been established.in the Energy Park. ThlS service wxll
prov1de information for government agencies concerned with promoting energy efficiency
in buildings, assist the utilities in assessing the energy requirements of low-energy
buildings, and provide a test bed for all interested: parties to assess the performance and
marketablllty of 1nnovat1ve products ancl services. : :

Currently, 1nformat10n is belng obtalned from 200 houses; more houses w1ll be monltored
in Phase II. Fuel and building performance data (1nternal temperatures and-humidity)
are collected using a specially designed Building Interface Unit located in each house. .
Every 24 hours these data are transferred to a Central Monitoring Office on the
instruction of its computers. The data are transmitted along a dedicated cable network
incorporated within the conventional telephone network. This information is supported
by meteorological data from a site-based fully automated weather station.

The Monitoring Service is being used to provide data for a number of purposes for
different clients including the government. and utilities.- The data will be used, for
example to validate the Milton Keynes Energy Cost Index, to assess fuel demand, and to
examine the performance of electrically heated houses.

Market penetration About 600 houses and two commercial buildings are now
completed in the Energy Park. The energy performance standard for houses has
been extended to cover all new houses in Milton Keynes (approximately 2,500 houses
per year) “The introduction of an energy performance standard for houses is currently
being considered by a number of towns and planned new settlements in the Umted ngdom
based on the Energy Park demonstration.

[

 Savings: : ’ o :
o Energy At least 30% energy savmgs are expected in the houses, and in many
cases up to’ 50% energy savings will be achieved. For commerCIal buildings, -
the savings in energy costs are expected to be between 40% and 50%
e Peak:’
o Dollars:

Costs and cost-effectiveness:
o Program administration:
o Incentives: None. -
e Private investment: More than $240 million.

Discussion:
The Energy Park is seen as the focal point of energy efficien¢y activity in the United Kingdom.
Fuller is pleased ‘'with the progress of the Energy Park so far. He believes that to be successful,
one must be single-minded and work with all interested groups (the public, developers,
architects, etc.), and one cannot depend on the help of government. By far, the largest
impact of the program has been its scale. He knows of similar, smaller initiatives in other
countries, but does not know of any program on the scale of the Energy Park. Another
important feature of the Energy Park is that it is tangible to developers::they
can see the homes and discover that they were built without any real incremental
costs and without the use of exotic technologies.
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Housing developments-in Phase I were intended. to. demdnstrate the practical application
of proven technology, and this aim has been achieved. These conventional houses

have clearly demonstrated that low-energy houses can be developed on a commercial .
basis, that re51dents like them, and that developers can market them successfully.

RELATED PROGRAMS Milton Keynes has conducted a number of smaller energy
conserva.tlon demonstratlon programs. . Lo : , .

2%

REFERENCES: leton Kejnes Energy Park: Settzng New Standards in Energy
Efficiency, and Milton Keynes Energy World: An International Ezhibition
) , of 50 Energy-Efficient Houses, Official Guide, brochures prepared by Milton
Keynes Development Corporation; “International centre of energy efficiency planned,”
Energy Management, Oct. 1986, monthly newsletter by the Department of Energy, England;_
Milton Keynes, Energy Park News No. 1 (Nov. 1985), No. 3 (March 1987),
and No. 4 (Dec. 1987); Milton Keynes “Housing in the Energy Park: Proposals for

Phase II,” nd..
CONTACTS:
- Name: Stephen Fuller
Position /title: Project Director, Mllton Keynes Energy Park

Orgamzatron Milton Keynes Development Corporation
" Address: Saxon Court, 502 Avebury Boulevard Central Mllton Keynes

MK9 3HS o
Phone: Milton Keynes (0908) 692692

DATE: Jan. 7, 1988 / June 8, 1988 _
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'NEW COMMERCIAL PROGRAMS, (RES /COM-11)

AT

PROGRAM TITLE Salnt Paul Energy Park

E

PROGRAM SPONSOR Clty of St. Paul and Port Authorlty of the Cxty of St Paul
PROGRAM OBJECTIVES: To be a model of an energy-efficient urban environment: to

demonstrate the most innovative techniques and technologies of energy conservation
in the design and operation of residential, commercial, institutional, and industrial
facilities and to apply them to contemporary urban activities; to prov1de a unrque and
attractive setting for both the development of new businesses and the expansion of existing
_businesses, éspecially those dealing with energy issues; to create jobs through comprehensrve

- programs of education, training, and employee support sérvices; to provide a‘variety of*
affordable, energy-efﬁclent housing options; to create a model urban development
1ntegrated with exrstmg environments, where people can'live in close’ proximity. to
their work and can minimize their dependence on automotive transportation; and to encourage
innovation, creativity, and excellence in design in response to energy issues and contemporary

urban soclal problems

APPROACH: The Saint Paul Energy Park is a 218-acre light mdustrral park midway between
downtown St. Paul and downtown Minneapolis. The Park contains-a central heating and
cooling system, a total working/living environment that includes 771 rental and for sale -
housmg units, a commercial complex with more than 50 shops and boutiques and:four
major restaurants, a hotel, a medical clinic, multi-tenant office and light industrial
buildings with space for sale or lease, and several light'industrial plants. The buildings’
are designed with the latest in energy-saving devices and materials. The energy system
supplies hot or chilled water produced by heat pumps from-a ¢entral plant to all '
buildings in the Energy Park. Under the Master Plan, 28% of the Park’s acreage
will be devoted to housing (771 units), 38% to light industrial, and 20% to commercial

buildings.

The dominating element of the Energy Park is the Centrum, the most visible portion

of the Park and containing the most diverse mix of uses. The Centrum comprises

the Energy Technology Center (ETC) that provides rental space plus shared support fac1l1t1es
for embryonic energy-related companies. The objective of the ETC is to provide a
supportive environment to serve as an incubator for the growth of new energy-related
businesses and foster the development of innovation in energy conservation, production,
and management. The ETC will include a greenhouse, model shops, library, conference
rooms, and technical laboratories available for common use. In addition to providing
educational and management tools for small businesses, the ETC will house job training
facilities to aid the process of moving people into the jobs created in Energy Park.

The Centrum will also contain a hotel and conference center, retail space, housing,

the central energy productlon system, an energy mterpretlve center, and transxt

As of January 1, 1988, more than $250 million has been invested in the Energy Park
exclusive of 1nfrastructure When all of the facilities now authorized or under

construction are completed, Energy Park will employ 4,745 people. The Park is 95%
completed

TARGET BUILDING TYPES: New residential, commercial, and industrial
KEY PARTICIPANTS: City of St. Paul, Port Authority of St. Paul, and businesses.
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HISTORY:

Date of Implementation: 1980

Current Status: Continuing

General Comments: The Port Authority has the authority to acquire and develop
land for industrial purposes and can develop anywhere within the City; it 1s the
implementor of the Park. The implementation of Energy Park began with the Negotiated
Investment Strategy (NIS), an effort at-a new and creative urban policy initiated by
the Carter Administration in the early 1980s. The NIS was to be a means of securing
local, state, federal, and private investment in urban areas through a negotiation
process. Three cities were chosen for the NIS experiment: St. Paul, Columbus (Ohio), and
Gary (Indiana). St. Paul worked out agreements on three major investment areas,
one of which was the Energy Park.

MARKETING /PROMOTION METHODS: Promotional literature.

MONITORING/EVALUATION: Energy use of Energy Park users will be monitored.
Monthly bills are available.

Market penetration:

Savings:
e Energy:
e Peak:
e Dollars:

Costs and cost-effectiveness:
e Program administration:
e Incentives:
e Private investment:

" Discussion: The Energy Park is viewed as a success by its sponsors.
RELATED PROGRAMS: The Milton Keynes Energy Park (see writeup).

REFERENCES: Port Authority of the City of St. Paul, Annual Report 1986,,
St. Paul, Minn.; “Saint Paul Energy Park,” brochure prepared by the Port
Authority of the City of St. Paul; City of St. Paul and Port Authority of the City
of St. Paul, The Energy Park Master Plan: Policies,, St. Paul, Minn., 1981.

CONTACTS:

Name: Bill McGivern
Position/title: Public Relations Officer
Organization: Port Authority of the City of Saint Paul
Address: 1900 Amhoist Tower, 345 St. Peter St., St. Paul Minn. 55102
Phone: 612-224-5686

DATE: Nov. 12, 1987 / June 1, 1988

‘ RES/COM-11-2



LAWRENCE BERKELEY LABORATORY
TECHNICAL INFORMATION DEPARTMENT
UNIVERSITY OF CALIFORNIA
BERKELEY, CALIFORNIA 94720





