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- sure curve, The divergence presumebly occurs because the vapor no

- _‘1onger obeys molecular flow equatxons.
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- We have completed measurements by the tor51on~effu51on method '

of apparent pressures of saturated tm vapor ina pressure range from

' below 10 -8 to above 10 -2 atmos. A fector f derzved by Freeman and

Searcy to correct for the effea.t of finite oriﬁce channel Iengths should

- b/rmg an our measurements mto agreement prov:.ded that the mean-free-

path of the vapor is long relative to the orifice dimensions, 2 3

‘Use of this factor £in the range of tin vapor pressures below
1@ atmos does brmg into agreement pressures calculated from forces
‘ meesured with a variety of orifice dmmetere and lengths. But at higher

pressures, the factor no longer brings the measurements mto agreement

- gither with each other or with a third law extrapola-tion of the low pres~ o |

t

Over a ra.nge of vapor pressures that extends generany from about

-3

1: -4 to 10 " atmos, but that d-epends somewhat unon the orifice geometry,'

 the uncorrected pressures show a new, but well defmed dependence on
N v.'or:.fme geometry. " In this range each orifice yields apparent (i.e., un-

' ’corrected) preesuree that are lower than the true vapor pressure by an -

- amount that decreases only very slowly w1th temperature. 'I'o approxz-

O mately the hmite of experxmental reprodumbihty, dwxsxon of each

apparent pressure by an emplrical constant £ yields the true pressure
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égrye over this range, The data collected for this pressure range
dém&nétraﬁe previously imrecognized gas flow characteristica, The
émpiriéal correcﬁon factor £ for this range of pressures depends kmly

: / - : 1, .. - on the orifice length / ‘and nof upon the orifice diameter provided that

| o ‘the diameter is smaller than a critical value d (Table I). Extrapolation

The data fit the equation

o

s ofaplotci’f’vs/to/=Oyieldsf'= 1
(1-m-1.6 007,

. o T The cntical aiameter for any gzven value of / is that diameter.

whmh makes the correcﬁon factor { for molacular streaming conditions
B equal to fr. For ﬁn vapor, d ig nearly mdependent of / for 0 < / <% 2mm
and is equal t0l.5%.2 mm. For four onfices thh diameters equal to or
| Larger than d the correction factor of Freeman and Searcy brings the
:‘apparent presgure curves into excellent agreement with the true vapor
presaure curve. : In other werds, for tms kind of flow f? is restricted to
- the range between f and 1.
: .. | - We conclude that a true pressure can be calculated from the force
exerted by a vapor or gas that effuses under these flow conditions by either
of two means: An orifice of short channel 1ength may be used, in which
case f* becomes nearly unity; or an omflce with finite’ ,Z and dlameter
N .greater than 'd .may be used in which. case the data can be corrected by y
.use of the factor of Freeman and .searcy. | |
Recent experiments wxi:h orifices of very short channels by

3 who worked under the gmdance of Gilles and

Lxepmanné and by Carlscm,
Thom, demonstrate that the rat;o of the m.mber of molecules that escape
"‘through an oriﬁce to the pressure inside the orifice increases between

the molecular-streammg range and thla‘new range of ﬂuid flow.. Our
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" Ratio £ of@ha Apparent Pressure to the Equilibrium -

oy

" Pressure as a Function of‘Q'xj_ificé Length
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resuits show that for thin orifices the -carrespbnding forces exerted by
escaping vapor are identieal to those predxcted by molecular flow equa~-
tio'ls.f Any equation- that reuonciles the weight loss and force data must,

th@refora, r@quire that nv = n* throughout the transitmn range, where

~ nis the number and v the average velocity of molecules that would

- . effuse per unit time in the direction normal to the orifice axig if mole-—
_ _cular ﬂow equations were obeyed, while n* and v' are the actual number

‘ .and actual average normal veloczty
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