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Design of vacuum vessel pumping system in HT-7U device

ZHU Wu!, BAO Li-man!, YAO Da-mao?, SONG Yun-tao?
(1. School of Machinery and Automobile Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Plasma
Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The HT-7U superconducting tokamak is an advanced device for the physical experiment on
steady-state plasma. The vacuum pumping system is one of the important components of the HT-7U
device. The inner vacuum pumping system provides essential clear vacuum condition for plasma charg-
ing and the outer one provides insulated vacuum space for the superconducting toroidal and poloidal
field coil. In this paper,some key technology during the design and manufacture of the vacuum pump-
ing system is investigated. The structure and design principle of the vacuum vessel and pumping win-
dows are described. According to the physical demand and pumping process of the device, the vacuum
pumping system has been constituted which includes main pump, roughing pump, back pump and
some accessories. All structure analysis and mechanical test have been finished. It has been proved
that the present vacuum pumping system design is reasonable.
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1 HT-7U @S RO REBENEZELSH

HT-7U BBHZEH MR, WE 1 FiR. KR TTREH ZOtF % B 0¥ 1 P9 Y 22 R A RE A
EXERELHT-7U HZEh 16 D BEREHHELEERR
BUR, S DEHRBH 1 AELKEM 5 MEKBEAR,
B 4ANDERBRELHZEZE/ME LHERYHR, HEEL—
A 174 A, 2 A 1/4 HHEHBR— DR, I EBREEIR-
T2 A7 e B AR o F B g Tk 768 B AR P B BT
B, A BEFRRERPYER HT-7U HEZZRIHHRES
B AR BRE R RS, RN TEARBERT BOLK,
ARREINE i TR B4R R BR iR AE A S

RFYHEE T ER, EZEW TSR ASVKFE L
HFA 48 M ORISR LU I CER B HEA 0T
EEHEEM., HP . EEEZENTHFFA 16 MrEER 1 HT-7U REREEWOHRBRE
HH.EEZENREFE 4+ MrEEEHE O .8 MXEE
Ofn 4 AN/ 0O, EEBENINKCEE EFE 14 MK PER X 2 MFRSAHOIEE D,

2 HT-7U EZEZHMRE O &

HT-7U %8 A8 738 B ERSHEBE IR RN 1X10°~3X 10" m ™, FEM B i w2
BUEFTET R 1X10° m ™3, L RSB FEEE/D 105~10° 1%, B, A BE NN FR R KELFABRE, B
ZHAEBROLFRTHE, HEABBARFHNR. MK REEESE FEBBEITRERTaF A
FEEZS, URESE TR o I s A BOR , T R A Y R A BRI Rl a8 , AT IR S B R 23,
TS — AL B GREECE Y BOR BN B B T E R E T , KEBREN R AR RKER
WE, UFEMBRAKERMAESE. BN HT-70 DD 817, BEXRPTRE AUHESKEEWE.. K
FE N RRARER B ISEHMAGFHEMNEZR TR,

2.1 FEHEREH

1) REZZE.Q AR V=38m’, @ AEREHNI 200m?*, @ BMPEE<1.3X107°Pa, @ FHK
A EZE<5X107° Pa, ® #HEZTTEESER 10 Pa, ® HHAEBAEN 6 m*/s. @ BHK
FE<4X107° Pa » m®/s (BRER &) o

(2) HEBE-O HBV=180m*, @ KBTREBEZE<EX107 Pa, KR THEZE<1X10 *Pa,
® ZEETREBRE<IX107?Pa » m®/s; TEH N, W He &8, B IREFE<1X107* Pa » m*/s. @ f#iF]
107" Pa AAFKEI<8 h, ® W I LB RFWE<IX107" Pa » m’/s,

2.2 AWNJIMNRZEITHSYLANZEE

() REZEHSYADAE 4 G400 WAIRBRB D FENERE . BEHNEHEEBHRARN 3.5 m*/s,
BEREOLFER 400 HE)/FHNHBREZR, T FRARSEEZZENERBTERSFBREEX,
—BERERRBEN B EERARN— 2K, M4 E§EWEIEBRRARMN N 6~7m?/s N MELL,
WHEZEW 4 540 TENEATH 2 G BBEBRER/IMS TR, JFNEFEEEMSERT,. 6%
Z [EF ¢ 100 B ¢ 100 IR ER, BE LRARRMNEQ.

) HESHHERRA 41 64250 RSP TE, BEERREN 1. 5 m*/s, BIRHH 2XZ-15 WEZE
BE B &L AEBBEN 0. 015 m*/s, LA E ZEHHHEBREN 2~3 m*/s SSEZHHMULAN4 G
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0.6 m*/s WEFRXEIA,MAEN 46 0.07 m%/s By 2X-70 BHBE, FHEELF M4 & 20 L ARY
BN, ¥B.
2.3 HWEWOLEH

mE 2 iR, RS ARSEER  MKE O®Ht

AREPLAMEZZERNHEKREKAN 29.5°,FH .

EAH 970 mm X 528 mm 8 0 FEFBEE ¥ 10 mm,

HEE OB, EEN30mn, REVLELELE T T

#,BEN2mm, HTEMERMB/KLREEXR, :‘IL

EHOFE LR REAFHRBELE. { —""/}}

2.4 HWSEHETR () )
W 4 GHEMUANF BRI 285§ M 2 HT-7U RRAZ SN OSNE

WEK 1/5,80 0. 07X 4/5=0. 056 m*/s, KL KKK

2o =1X10°Pa, HTH/NHEZERERV =220 m*, HIBIFRER TEHSKEN £, =1 000 Pa,ERK

BORMBSEMLT 107 Pa « m¥/s, MM p, 11T p, FFENEZRHSHT BN

_ Vi B _ 220 1n1><105
g P 0.056 1 X 10°

Mo, G, P HRERIEIT, WA BT ERELRMSREGHERAERRE ¢/ =0. 55 m3/s, WM F
P, = 2 X 107" Pa BBt E N

. _ YV, P _ 220, 1000
2= . M p, 0.557 0.2

BAKSHE] 2X 107 PaAE W LL B 3 A VL4 Brg et | N
t=t, +1t,=6.8<<8 h(FEEIHER) (3

t, =2.02X10*=5.6h @D)

=4.3X10°=1.2h 2)

3 HiWiE

HT-7U B9 R EREEAZEREMRE IIMXBBHZ — AR HERBEERYRER
BTRSETENSTSE NEM TRREBENRZLTREARRERER B THZZE HKEO0R
RZYA . 2— RO EHERGE T ENRRETHRMT, MEZEESHERIH T B S EELHT
fIvEsE, R EY, MR8, SV ARRE Y, A2 TR HR.
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