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Abstract ~ The pumping and compression characteristics for a Gaede-type drag pump model are simu-
lated by the direct simulation Monte Carlo(DSMC) method using the hard sphere molecular model and
No Time Counter(NTC) collision scheme. Model geometry is a 2-D channel of constant height, with the
length-to-height ratio of the channel varied over 1 to 3000. Maximum compression ratio and throughput
are calculated in the flow regime ranging from free molecular to continuum. The calculation results
show that the existing theories for maximum compression ratio give inaccurate results when the pressure
variation in the channel is large, and also that the transmission probability of the pumped gas molecules
in the flow direction remains nearly constant irrespective of the channel length and the exhaust pressure
under normal operating conditions.
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Fig. 1. Schematic to show the operation of a molecular
pump.
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Fig. 2. Schematics of Gaede type molecular drag pump model.

Journal of the Korean Vacuum Society, Vol. 4, No. 4, 1995



346 ol -

she 7 ARk A%stel A0ge YE SoieA ¥
B, e} A ARA EF o] AAZ Fael oz 1t
N ehaA Alzto] Aol wet f540] B4l
oh R e ARIA AT mREd Age
oh$ FR5ic) & Aol e o] AR A7
Sob Al R Bol0E Z)AEAS Nof o152
Wk BA N, AR Aol7} 0.5% mleko R W)
P7be 272 abge wazes Adad.

Ni=No | <0005 (5)

i

3.2 Y| B0t S34HE

VoL ATALA FES4E el
W71 &% S9} f-(throughput) Q7 F=
W2 e fF5EGE olsfstet= Yé
£ o] g3l= o] WeldtH, 53] HP &
3 fEo] Ao JRow A 78 F 212‘34_
BB ols) ik ofleh AzHY AN F8
Seh W AT} BFoIA Sheo] FAL A W7
SEE GEUEY §50 DPe) TANRBS 0|83
W ohEa) Zo] el -l

S =(C,PIr—C,T,Ir))/P =CTr - C,Try(P,/P,)
(6)
7)o A Cit G BEYToF E7HAE 7|E o =5
= aperture AGHAE, P 3} P o 949 &
Free Molecutar Fiow
08 re
07 b 1 | .
E v i
06 F R 4 i L
Tr % L [—e—uH=10, T,
03 A | eum=t0, T |
04 4‘ a-- LUH=100, Tr, | 7
03 o - - LH=100, Tr, |
02 B | 4
01 | | | K
Wl SR
0.0 Tocenlgo gl s
00 02 04 06 08 10 12 14
\7A%
mp

Fig. 3. Effect of the wall velocity on the transmission
probability of gas flow in two opposite flow directions
for free molecular conditions.
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