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Figure 1. Cryopump model for monte carlo simulation,
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Table 1. Base values of pump dimension, transmission
probability and sticking coefficient. dimension
is in unit of cm (refer to Fig. 1 for notations).

hl h2 rl r2 rO1 r02 gap
30 20 16.5 8 2.5 12 5
Transmission Prob
5 icki ff
(Blade Ang. 60°) Sticking Coeff,
Louber Chevron Hy Ng Ar
0.42 0.25 0.6 0.9 0.95
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Figure 7. Double dome standard test chamber and pro—
totype cyropump (WS—PT350) installed on it,
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Figure 13. Pumping capacity is given by total gas
amount pumped till the pumping speed
goes down to 50% of initial value, 4.45X10°
mbar - L is obtained for nitrogen. Chamber
pressure measured with CDG during ex—
periment is in 10~ mbar range.
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Table 2. Specifications of prototype cryopump.

Az | 2R
Pumping port CF, 0.D420, 1,D350
Hy 11,200 10,000
Pumping speed
Ar 4,000 3,500
(L/s)
N 4,680 4,600
Ny | 4,000,000 4,450,000
P i it
umping capacity ~ 4,700,000 -
(mbar - L)
H, 74,000 -
Ultimat _ _
imate pressure 107 range L 6x107°
(mbar)
Ny 1,425 1,745
Max, throughput
Ar 1,370 1,670
(sccm)
Hy 500~1,170 580
Cooldown time (min) 120 135
. . 120 (Full) -
Regen, time (min) . .
60 (Quick) 75 (Quick)
Crossover (mbar - L) 1,810 2,170 (N2)
A ti
r recovery time (sec) <300 139
1,000 scem - h
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Performance Estimation and Test of Protype Pulse Tube Cryopump

Sang Ryul In®* and Sang Paek Kang®
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"Woosung Vacuum Ltd., Chungwon 363-813
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The cryopump of the pulse tube type has been developed successfully, and manufacturing
of a prototype pump is finished under leading of Woosung Vacuum. The target pumping
speed of the prototype pump is above 3,600 L/s for nitrogen with the intake port of 14
inches I.D (16 inches O.D). For designing optimally the pump structure including the charcoal
array, thermal shield, and baffle, the pumping speed was simulated for various configurations
through Monte Carlo method. Pumping performances of the protype cryopump manufactured
on the basis of optimal design were conformed experimentally with a standard test system
and procedures. The measured N, pumping speed of the prototype cryopump was 4,600

L/s which agreed well with simulated one and exceeded the target value.
Keywords : Pulse tube, Cryopump, Ptototype, Performance estimation, Test
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