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Design of Differential Extraction Measurement System on EAST
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Abstract: During the operation of the Tokamak device, impurity particles adsorbed on the first wall are released into the
inner vacuum chamber, affecting the smooth operation of the plasma. Therefore, it is necessary to perform wall treatment on
the device before discharge. A differential extraction measurement system is designed that can reduce gas pressure while
maintaining the same proportion of gas in the inner vacuum chamber, achieve the normal operation of a quadrupole mass
spectrometer, and monitor gas composition during wall treatment. The entire design process is carried out around the conduc-
tance design of the key component a small conductance flange, and the gas balance method is used to calculate the design pa-
rameters of the small conductance flange. It is possible to reduce the pressure of the test chamber from 10 Pa to about 0.01 Pa
in the molecular flow state. The results provide reference for the design of gas composition monitoring equipment under simi-
lar high-pressure conditions.
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Fig. 1 structure of differential extraction measurement system

TSI, 2203 FLA5 28 A I T ik 3 3l 5P, AT

(Pl_Pz)szsppz (2)
W/NGEF AT R R
Co=—>s, (3)
Pr— D2

py JE2ESr HAS S N g, R B 5 DU AR

TEAH 3%, WO S BAEAE R 5107 Pa KA AT . py
EAST ¢ & 1 17 BE L 33 Pk i 14 F g, e e ] ik
10 Pa 52, 100 I B p, H 77 B0 1 9 A5 180T
REEWTT . 2557 RGLBER FL2S A BT, 121 2
ISR AR T SRR R A LA, T
FE 1k FH R ARRMY FE-100/300 LB BES> 1%, Hoxt He



240 B 50

5530 % 55 3 1)

JhH R 250 Lis ™, Rif 9% 5% 1k F L PH 42 48 GWSP150
TC iR i FL 25 5%, e R 2 Lis, IR FLZS 2495
6Pa,

HRHE(3) 0T LA H A T e i3 o

C. = &Sp _ 5%107?
D1

NS C, BT ROETER T PRI S A F
BIN—Ak 22, s o FF— 2 K ML ik
PEPE RST3/INI CF16 5 2%, JR B R 7 mm, KBR 7]
FHE @& B, ANLARCKE Y S mm. 15 2/ L
AR AEE, MR S T AR . T
FIWT 220 HAs E RS o

x250=6.25x10"m’/s (4)

AT A R
- kT
A= =19 (5)
\2nd?p o

Kb kBBRESHEG T RHRE, X b BCE R

293.15 K; d M A AT HARHL 0.218 nm; p oy 4 I

P SE, BT REAY B U 10 Pa, B (py-p,) /2.
iRk

Kn= % =0.78 (6)

Kp: DM ERHE B4R, B 2.5 mm.

R A8 72 8% 84 31 i 0 =X K> 1/31 K (6)
AL RN 0.77, KT 033, A ik 22 /LN
MR o

SFRAT, FAEE E RS R AU,

U =aU,; (7)
K Uoe W BIALIE T o N o7 ¢ 28 H 5 EE
PR LA

RT T
U :w/—A =4 =d 8
of an 0 M ( )

Ao MO AR AR IR BT i d A T AR R
R EE IR SR E B A, I IRIFLAY TR

MR (8), THF A Y d h 2.5 mm B, Hf
F U KR

U, =aU,; =0.359%0.9 \/gd2 =551x10"m?/s
(9)
TEBEAL BRIE PEIE He 55705 (D,) P Fl ] 3 (1)
TAESMR, D, TR RS He 2, H & 40T
AR, 2 14 PRSP EPE BT T2 AR
RIE(9), BIEM U, 5BHE C, A —,
B R R 24020 50 Pa, i ) EAST %4 B A FH 2R .
B, /ML 3 W B 4R TS 8 E AR 2.5 mm,

KA 5 mm,

R OBLIEEERNTESERNIIEN R

Tab.1 Physical properties of working gas for wall treat-

ment
Sk HXRF T HE IR RE R
’ i HZmm  BEY/mm HIEE
He 4 0.218 1.9 0.78
D, 4 0.275 1.2 0.49

2 REHE

MR FE TSR, B0t Tl T EAST %
ZEOMA I R G, WAL 2 B .

N
Gy e
DU AL EAST
TN ol PEEEEN

2.5

K2 Zoriili R 5 = 4R

Fig. 2 3D model of differential extraction measurement system
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Fig. 3 The total pressure and partial pressure in the two

chambers during the testing process
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Fig.4 Comparison between test results and theoretical values
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