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Among the vacuum equipment, vacuum pump is the power to maintain vacuum environment in the vacuum cavit
gas inside a vacuum chamber for pumping effect. The pumping mechanism includes cryocondensation, cryosory
stage Gifford-McMahon (G-M) closed-loop gaseous helium cryopump; the model was ULVAC-10PU and the tem
Since cryopump is widely applied to expensive vacuum equipment in high-tech industry, thus, the functions and 1
performance of the vacuum equipment significantly, as well as the production process of related industries. This
system in accordance to the international test standard and suggested procedures, and conducted tests on pum,
when heated. The test methods included placing the heater directly on the top of the second-stage surface inside
center top of the test cavity connected to the cryopump, and both were tested for effect of the transmission of he
The results showed that when the heater power was 15W, and nitrogen and argon were inputted respectively, th
367.4~1,001.1 liter/sec and 380~934 liter/sec. The maximum throughput of quartz heater was 20W. As the quart
cryopump decreased, but the cryopump was able to function normally. The range was 1,470~2,492 liter/sec and
different internal and external heat sources and nitrogen scavenging were used for regeneration, in order to disc!
regeneration. The results showed that using heater on the top of the second-stage but without nitrogen scavengi
lowest cost and shortest regeneration time.

[ ]

fl }T?m%[ i
ABSTRACT i
7P
flgky

T Vi

qgﬁ'ﬁ IE6 Vi

http://etds.ncl.edu.tw/theabs/site/sh/detail_result.jsp 200777117



Y
[\)
=i
piax
o
i

= PR R g e el

Y- ﬁ' ??FEP% 1
LIfTF
1 Z’I'IJD;HJ&}E 15
1.3V il 3
LAPHRLIEY S
CUS i’%ﬁﬁl@??ﬁ’ﬁ?ﬂiiﬁ 7
5Y= i eég“l'fﬁ 19
3. 1EREN 19
3.2 R& I 1%(F 35
S ke R 37
4.1y ”@ﬁ* /“ﬂ“ﬂ‘ RS- 37
4.2} ”@ﬁ* /“ﬂ“ﬂ‘ TJ&WEH 37
4 31 O FNH] v E R ke 38
EVAE AR e EE 38
4 5?]5‘!7@ i HHAE - 38
4.6}t 4 ﬁjfﬁ"\7@ﬂ‘ﬂ B (R 39
47/1J@ﬁ* FE] ‘j"EI%‘ El (oA - 39
48147 1! zu?m - 40
4. 97&%&79117’5«3&@“ *EFI 40
4.9 1FHIESRE - 40
4.9 2BHESFET- 40
r)J f, 13:%\%3_’]‘
52 rahih m . 45
5. 2% Frj[méaij Bl 175‘(1 H-{_L 151
5. 3?;’1???@’\ G RV Iffr fli-k 69
5.4 14T H R £ A 83
54.1 b‘[ﬂL ﬁ{%kﬂ‘ﬂgl 83
5.4.2 b‘[ﬂL :y'{?EI%E gE[ 84
5.4.3 FljIF |+ AEH-
5y i ﬁﬁ% 106
Y E 108

[ 2

[1]. Randall F. Barron, 1985, “Cryogenic Systems” , 2nd ed., Oxford University Press, New York Clarendon Pi
[2]. ¢ f.gg,g;‘%ﬂ/[], 1992,” GME (SN IEREHRRIAT i W50 TSP, 5YB41], 5V53~64 1.
[3]. 7yt

[4]. M. M. Menon, G. J. Laughon, R. Maingi, M. R. Wade, D. L. Hillis, N. A. Mahdavi, 1995, “Pumping characte
D2/He Mixture” , Journal of Vacuum Science & Technology. A13(3), pp551-555.

FHIRHTAT FE, 1993, 7 GMEIS ?41775&%*;‘/?:;%" B SR SR, 5Y5OW), 3T67~927 1.

[5]. N. Gotoh, T. Momose, H. Ishimaru, M. P. Larin, 1995, “Liquid helium cryopumps with low-emissivity Al film
Vacuum Science & Technology. A13(5), pp2579-2581.

[6]. U. Timm, H. H. Klein, S. Schreck, H. U. Hafner, M. M. Klosson, H. J. Mundinger, 1995, " Refrigerator cryop!
pp879-881.

[7]. Y. Shiokawa, T. Kikuch, M. Ichikawa, 1996, “Development of XHV, vibration-free cryopump” , Vacuum, pg
[8]. Y. lwasa, S. Ito, 1996, “A new type of cryopump with a metal cryopanel cooled below 3.6K by a two-stage

[9]. R. Giannantonio, M. Succi, C. Solcia, 1997, ” Combination of a cryopump and a non-evaporable getter purr
Technology. A15(1), pp178-191.

[10]. S. B. Nesterov, Yu. K. Vassiliev, G. L. Saksaganski, B. A. Loginov, V. V. Protasenko, 1999, “How the sorl
of cryopumps ” , Vacuum, pp263-267.

[11].A. Horbowa, Ph. Szott, 2001, “Vacuum cryopump systems supplied ny cryogenerators and using heatpipe
[12]. 7 30274, 2001, " Hok L SRR RO, SRR S E}I?“?*%ﬁafl’%ﬁg%gé’i%il:“,(_ﬂ , 9T167~178F 1.
[13].Vera Musilova, Jan Dupak, Pavel Hanzelka, Tomas Kralik, Pavel Urban, 2004 , “Economical helium bath ¢

[14].S. B. Nesterov, Yuri. K. Vassiliev, Ralph. C. Longsworth,2001, “ Affect on pumping-speed measurements
Science & Technology. A19(5), pp2287-2293.

http://etds.ncl.edu.tw/theabs/site/sh/detail_result.jsp 200777117



= PR R g e el 2y 3 Fl > H 3

[15].C. B. Hood, 1984, “Cryopump speed measurement with the AVS/ASTM and ISO test domes ” , Journal o
[16].R. C. Longsworth, G. E. Bonney, 1982, “Cryopump regeneration studies” Journal of Vacuum Science &

[17].Kimo M. Welch, Bruce Andeen, Johan E. de Rijke, Christopher A. Foster, Constantions Tzemons, 1999, I
Performance and Characteristics of Closed-Loop Gaseous Helium Cryopumps” , Journal of Vacuum Science &

[18].John F. O&acute;Hanlon, 2003, A User&acute;s Guide to Vacuum Technology, 3rd ed., John Wiley & Sons

http://etds.ncl.edu.tw/theabs/site/sh/detail_result.jsp 200777117



