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Development of the Cryopanel for Tests of Xeron Ion Thrusters

Yukio HAYAKAWA, Katsuhiro MIYAZAKI, Shoji KITAMURA,
Toshio OBAMA and Kenichi KAJIWARA

Abstract
A cryopanel suitable for testing xenon ion thrusters was designed and tested. The

target temperature of the cryopanel was below 50 K, since the vapor pressure of xenon
was low enough at that temperature. This high-temperature-cryopanel has a cylindrical

shape and was installed in the existing 1.5 m diameter vacuum chamber.

The cryopanel-alone-tests showed the attained temperature of the cryopanel was

below 50 K and the cryopanel could evacuate xenon with a pumping speed of over
600,000 1/s. But while an ion thruster was operating, the speed fell to 40,000 I/s and the
continuous-operation time was restricted to about 90 minutes.

It is very difficult to find other vacuum pumps that show the same performance in

the same vacuum chamber the same cost.
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A,+4
FoytFeo=F(142)6 IAB 2=0.133

A
Fﬁ—l = F]_ﬁ zi = 0. 075

Fo—p=0.133 — Fy_, = 0. 058
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FZ—GZFG—Z — =0.102
Ay
Fg_1+F9—2:0.099
Fy_, = 0.055
Fg..z: 0. Ogg—Fg..] =0.044
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A
F2~9:F9—2 :;‘9 =0.002
2

Fo—y+ Fy_p=0.151

Fy_, =0.087

Fo_p=0.151— Fo_,= 0.064
Ac

Fo-o=Fo—p 3 =0.025

FoqtFog=Fp—c—F, 4=0.023

Fop Fpg=Fy_q: Fiy=12:17 A
Fp7=0.010, Fp_g=0.013

Fyog=1—2 (Fy_y+ Fyp) =0.134

Fy_p = 0.242

Fyoy=Fys— F(142)-s = 0.048

_ A
Fy-p=Fg_3 ZB — (082
Ay

Fy_y=(Fs_y+ Fy_p)—F3—5=0.351

F(e+c)-a = 0.166

Flotoy—s = Foto)-a— (Fa+2)—6t Fa+2)—c)
=0.030

Agt Ag

Fs6t Fs-c=Fgr0)-3 == 0.051
3

Fys =Fyp— (F3—gt+ F3)

Fo_,=0.188

Foog=Fg_y—(Foey+ Fo_p)=0.037
A

Fy_o=Fy_, j; =0.011

F3_=10.051— Fy_o= 0.040

F,_9=0.002

Fy,c=0.035

Fy q+ Fy,_g=Fy—c—F,_4=0.033
Fy_qiFyg=F,t; FRrg=4:5 A

F,_;,=0015, F,_4=0.018
F9_3:0.119'_(F9_l+F9_2):O.OZO

A
Fy g=Fy 3 = =0.001

%
F3_7+F3_8:F3_C_F37-g:0. 010
Faq i Fyg=Fy_q:Fy4=5.6 A
Fy_q=Fy_g =0.005
FA_4:1—FB—A:O.758

A
Foa=Fs4 =2 =0246
A4

Fy—3=Fqea— (F4y—yt+ F4_,) =0.066

F4"4:l——2F4—A:0.508

F+c)—s = 0.605

Fo+c)—s = Fo+c)—8 — F(s+0)—a = 0.439
AgtAc

Fyo+ Fysc=F(e4c)-4 _6A4 =0.143

Fyos=F4_ y— (Fy_g+ Fy_c)=0.103

Foy = 0.770

Foy=Fog— F;-4,=0.582

A
Fi—o=Fo_, 7" =0.034
4

Fy_¢=F4_y—(Fy_s5+ Fy_c)=0.109
Fy q  Fy g  Fy g=Fg o  Fy g:Fy_q
=48 1 38 :5 FaN
Fy_7=0.018, F,_3 =0.014, F,_o=0.002
A
F5_3:F3_5 ]’: :0018
Fa—5=1—F(g+c)—5 = 0.395
A
Fspg=Fz_5 =2 =0.389
As
Fsy=Fy_s— (Fs—y+ Fs_,+ F5_3)=0.314
Fs_.s = 1 —2F5.—B :0-222
Fos =1—Fq_5 =0.230
A
F5_7:F5._C:F0_5 - = 0041
As
F5—6:F5-B_F5_C:0'348

A
F6_3:F3_5 :;::0028

A
Foes=Fs5_¢ 7: =0.430

Fo_g+ Fog=10.231
Fouq= lﬁ(Fc-g_" Fo_4)=0.769

A
Fr_o=F,_, j‘: = 0.240

A
Fot' = F,_, =} =0.010
1 17A7

A
Fq o =F4q ;4 =0.097
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Fo_g=Fs5_4 As =0.073
Aq

Faoy P Fqep P Fag i Froy  Fres
=Fqf " Foof t Fo_g P Fqf * Foo

=10:8:8:97:73

F7._1:0.012, F7_2:F7_3:0.010

F,_4,=0.119, F,;_5=0.089
Frq=1—2F,_,=0.520
Fy_c=0.280
Fo_q=1—Fg_c=0.720
Fo g=Fy_q %‘i =0.024
Fq g=Fq_c— F_4=0.216
Fo_g—0.029
Fo5 =0.231— Fg_g=10.202
A

Fs—c =Fgg ;C =0.224
8

A
Fk{:FPSZJZOOQ
8

A4 _
FB-( :F4—8 -:4-—8 =0.270

Fg_y i Fgp: Fy_3: Fgy

=Fg_y t Fg_g : Fg_o @ Fyy
=53:38:29 : 270 JAN
Fg_y =0.030, F3_,=0.022, Fg_,=0.017
Fg_4=0.155

Faq=1— Fymg="0.776

Foey =Fgc— (Fy_y+Fy_y+Fg_3)=0.156

U EOHEBELEORXICRAL, REORET, &
BHEEZBEXICERTEL THRICMRAL TEY—K
FERXEZBCBEIVEZGBRE S, TDGEF;;

1t

ZURICRAT 2B L OBROIKEZ G BRE S,

This document is provided by JAXA.



BESFEANMNAERE E9815

BEF163 4 6 B & 1T
RITAF L & F H & M W % A
KEHMAATERFERENT —4-1
EFE  =M(0422)47-5911(K18%E) T182
MRl A % X & # 3t b
EmrR ez XAHKILLS —6 —17

This document is provided by JAXA.



Printed in Japan

This document is provided by JAXA.





