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Fig. 1 Structure of the HT-7U Vacuum Vessel

BEYHEER, FAKENETEEEO, AT
S, IR B, RIS, BREEER
kE3FFH 16 M EEEETO, 16 M TEEFO
16 AMKFEO. BOSERRERERN 10mm,
A TEREEMBKEFNER, S/E0RE
FERBOHARSUE . BTAEZMEEN 30mm,
EEMEHRATVHSRALTH . AEFESF
AR 8 MR, S ERAIZHRES
Ry, R ER R RS ERAK R B
RERE, XEN—RESASZNE OREH
B, B—idresiE s AR Lt A

3 HFEEMELHAR

HT-7U0 %5 ERRUERNZE TR R,
B ebL B 22 gt 7 AR SN RS Y,
3.1 BmAgpEsR

KAREREEN S FELELEZER A
i Ni-Cr S &HmALMEARS ZRNXRET
L. AR ML AR A RERE R
HEZWREHITHUE . T ARSI
MEIERE K 16 RS EREERAR— 1 FHEK
EIgE., H—1 1/16 RS ZRIEBN— AL
(E 2), EEBN 1716 REBESZZENELA 4
PRI ZE . X SRR AERNFRAERE
HEZHRNERE L, FadtBeKEe ot
EE SRS R, 4 B DtamglE,
BB B SN AL I ZE 600 ~ 700°C, K5
RS e BN K K2 0 B8 AL HE B
250°C.,
3.2 ABSHEmMBBESR

ZoFAREZZENE . SN2 REREREK
FRE ], BREHRSHIEL. TwREw. B
BANEE, B4 1716 BIIER—A- g3, &

B2 HTJU EZEREEH e K
Fig.2 Distribution of Electric Heating Wires on
Inner Wall of HT-7U Vacuum Vessel
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Fig. 3 Nitrogen Gas Baking System of HT-7U
Vacuum Vessel
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Fig. 4 Mechanism of Heat Transfer Between
HT-7U Vacuum Vessel and Plasma
Facing Component
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Table 1 Parameters for Medium of Heat Transfer
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Table2 Environment Temperature of Vacuum Vessel
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Table 3 Parameters for Nitrogen Gas of Baking
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Table 4 Main Parameters of Vacuum Vessel

BME

BMH

HEZHE/ m’
B W 0 &Y’
KF8 0 EREBY m’
o O & X R WY m?
HE 85 mm

o 1 ZE B mm
FHHFOKE/ mm
K& HKE/ mm

74
48
3.65
1.824
8
10
2.833
0.93

*£5
Table 5

B E58 R RIMMEXEH R
Relative Radiation Coefficient between
Vacuum Vessel and Thermal Shield

HEER | REERE | 300 | a3 | 43 | s
m. ¥R K
B € nt 0.129 | 0.145 | 0.152 | 0.159
W=ER | AZERE | 300 | 373 | 413 | 523
[ 5,8 K
bedid £ my 0.118 | 0.135 | 0.144 | 0.153
AZEHE | ABERE | 300 | 313 | 43 | s>
mRR, K
bedid T £ nu 0.2057 | 0.208 | 0.2099 | 0.212

AR5, EXBIFEREN, bTHH
MERUEFAENIE FAERRE, AZENS
RERKARER 100CEA,


http://www.cqvip.com

344 %@ h L&

D000 http://iwww.cqvip.com|

Vol. 25. No. 4. 2004

Be7. K
6.84 X 17
6.22x10: M
5.60% 10°

4.98x 10 - -
435X 10°
3.73X10°
ERTPInY
249 10° BB
1.87 X 10° &8
1.24 X 10°
622 10"

A5 dngtien K ERESHN
Fig. 5 Distribution of Temperature of Vacuum
Vessel Baking by Electric Heating Wires
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Fig. 6 Distribution of Temperature of Vacuum
Vessel during Nitrogen Gas Baking
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Fig. 7 Distribution of Streamline During
Nitrogen Gas Baking
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Numerical Simulation and Analysis for the Baking out
System of the HT-7U Super-conducting
Tokamak Device

SONG Yun-tao

( Institute of Plasma of Physics, Chinese Academy of Sciences, Hefei, 230031. China)

Abstract: It can provide an ultrahigh vacuum location for the plasma operation. In order to improve its
vacuum degree and attain a high quality operation environment for plasma, it is very important to proceed
250°C baking out to clear the wall before the plasma operation. The paper firstly gives two kinds of struc-
tures for the baking of the vacuum vessel, in which one is the baking by electricity and another is baking by
the nitrogen gas. Secondly based on the numerical simulation and analysis, some results have been attained
such as the baking power, temperature field distribution and thermal stress for the vacuum vessel, which can

provide some valuable theory basis for the engineering design and optimization of the baking system of the
HT-7U vacuum vessel or other similar super-conducting tokamak devices.

Key words: Tokamak; Vacuum vessel; Baking out; Numerical analysis
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