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. Flipper vehicles in triplicate IM147 tests from Arizona random sample
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Problem: Intermittent equipment malfunctions cause some vehicles
to fail an emissions test shortly after passing their previous test. As a
result, some vehicles are falsely passed in state I/M programs.

Data: Second-by-second emissions from three triplicate 147-second

traces (IM147) on a stratified random sample of Phoenix vehicles:

« arandom sample of passing vehicles;

 a similar-sized sample of random failing vehicles;

 once a failing vehicle was included, all subsequent tests of that
vehicle were also given a full IM147 test until it passed a retest.

Method: Analysis of tests conducted between Sep 2002 and Feb
2007, on 42,000 1981+ vehicles.

Results: 6% of all vehicles, and 9% of all passing vehicles, failed a
trace within minutes of passing a previous trace.
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trace than on first trace, and 1% to 5%
lower on third trace than on second trace
Likely due to engine and catalyst fully
warming up and lighting off during previous
traces

(PPP); 34% failed all three traces (FFF)
9.3% of vehicles failed initial trace, but
passed subsequent trace (eventual pass)
6.1% failed a trace within minutes of
passing a subsequent trace (flippers)

Sample is weighted towards failing vehicles:

9.2% of all vehicles that passed a previous
trace are flippers

that are flippers:

* 17% of MY81 to 92 vehicles

* 12% of MY93 to 95 vehicles

* only 2% of MY96+ (OBD-II) vehicles
Fraction of OBDII vehicles that are flippers
does not increase much as they age, from
1.9% of all MY96 venhicles in 2002 to 3.7%
of MY96 in 2006
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* Flippers have comparable emissions on
their failing trace as vehicles that eventually
passed: about 95% have slightly lower
emissions, while 5% have substantially
higher emissions, than vehicles that
eventually passed

* Flippers are not passing and failing because
of marginally low or high emissions.
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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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