56 8 2007 8 Vol.56 No.8 August 2007
1000-3290/2007/56 08 /4771-07 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.

HL-2A

%
¥
610041
2006 11 3 2007 4 13
30 cm
PACC 5240K 7430C 3640
1 7—11
1.
12
90
HL-1M 13—15
1
HT-7°* Tore
Supra® W7-AS* ASDEX-U®  HL-2A°
Laval
Laval -
10
HL-2A
* 10475024 10675043

+ E-mail shizb @ swip. ac.cn

HL-1M



4772 56
" HL-2A
2.
HL-2A
t R=1.65m !
a=0.45m B, =2.65T
46
2960 ms 1800 ms 5
n,=59x10"m> I,
=0.4 MA 1
keV.
“ S = G
" s BT
HL-2A
1 FHIIEAN
Laval d=0.2 mm AEREN
1.28 m.
5 mm HL-2A
0.2—3 MPa.
1 ms
HL-2A
I 2 Ha
3.
HL-2A 30
26—40 GHz
n.,= 0.8—2.0 x10° m™’
1 ms 1 ecm
2 mm ECE
104—181 GHz 4 ms 18 3 3874 3875
4 c¢m 0.6 MPa
X ECE
Ha 3874
7 Ha n, = 1.1—



4773

8 HIL-2A
2.4 x10° m™? r=23 cm Ha
3875
n, = 2.2=—3.1 x10° m™*
28 cm
6
(@)
£ 4| £
S N
9 | ! . L 5
22 26 30 34
¥/cm
1.3 1.4
(b)
g 2
I <
El E
= Z
r/cm
3 b
Ha
4.
4 a
0.8— =310—350 kA
2.0 x10° m™? a
0.25 0.6 3 MPa
Ho
Ha
Ho Ho
Ha N 0.6 MPa
Ha Ha




4774 56
3 MPa
Ha
Ha 4
4 a po3
d = No,z T0‘6' 1
C Laval
C =
0.35 d N, N,
4b =10"m™> T, keV P,
4b MPa.
5 .
Tore Supra
r/2 NGS
HL-2A
20
5 — .
: ©)
4| ".: ‘:.'
gf J‘#_ 0.9
= 3r "‘ K "
ool |
@ 2 ﬂ# o 0.6}
= -+ 4 g .
o
0 0.3 ¢ I:’I/E,"(:]
0.0 0.3 0.6 0.9 ol
H—ENFRE
0.0 L
1.0 0.0 0.3 0.6 0.9
®) A SRR AE
0.9} L E
> og 5
4 "
S oo0.8f
"
;'f |
# 0.7} o, 5.
Pﬂr o DDD
0.6 )
O'%.o 03 06 09
H— bR Laval
4 a Laval
b a 9
P=0.25 0.6
3 MPa Hagena



8 HL-2A

4775
ro_ k D/tana 0'85130
= —Tg‘” .
k
H, £ =184 0, £ =1400 D Laval 6
pm a
a = 45° a < 45° P,
10° Pa T,
K
r 1 1.8 MPa
' > 100—300
Ha
2 32 em
Laval 18 cm
= 200 pm 3 MPa 80% .
Hagena 3
g
s
2 2
5 %
19
1 #Hri(?*?i)\lﬂﬁﬂ | | |
780 820 860 900
t/ms
6
3 ms 1.8 MPa. a 4412 b 4413
El
1
/MPa /K /10" m~3 /eV /em Ha /em
4412 1.8 71 1.40 750 18.6 ~32
4413 1.8 77 1.55 745 18.3 ~32
4512 1.8 300 2.36 670 17.8 ~14

7—10 17

HL-2A


Absent Image
File: 0


4776

56

YaoLH TangNY CuiZY XuDM DengZ C Ding X T
LuoJL DongJF GuoGC YangSK CuiCH XiaoZ G Liu
DQ ChenXP YanLW YanDH WangEY Deng X W 1998
Nucl . Fusion 38 631
Gao X Jie YX YangY XiaCY WeiMS ZhangSY Cheng
YF HuLQ MaoJS TongXD Wan BN KuangGL LiJG
ZhaoYP LuoJ R QiuN Yang K Li G Xie] K Wan Y X
2000 Phys. Plasmas 7 2933
Bucalossi J Dejarnac R Martin G Pégourié B Tsitrone E
Geraud A Ghendrih P Gil C  Grisolia C  Guirlet R Gunn J
Loarer T Tore Supra Team 2002 19th IAEA Fusion Energy Conf.
Lyon IAEA
Yao L H Baldzuhn J 2003 Plasma Sci. Techn. 5 1933
Lang P T Neuhauser J Bucalossi J Chankin A Coster D P
Drube R Dux R Haas G Horton L D Kalvin S Kocsis G
Maraschek M Mertens V. Rohde V' Rozhansky V  Schneider R
Senichenkov I Veselova I  Wolfrum E  ASDEX Upgrade Team
2005 Plasma Phys . Control . Fusion 47 1495
ShiZB DingXT YaoLH LiuZT Chen CY Yang QW
Feng BB ZhouY Yan L W Liu Y 2005 Plasma Phys. Control .
Fusion 47 2019
Yao LH Feng BB FengZ DongJF LiWZ XuDM Hong
W'Y 2002 Acta Phys. Sin. 51 596 in Chinese
2002

51 596
JiaoY M Zhou Y Yao L H Dong J Q 2003 Plasma Phys.
Control . Fusion 45 2001

10

11

12

13

14

15

16

17

18

19

20

Yao LH ZhouY CaoJY FengB B FengZ LuoJL Dong]

F YanLW HongWY LiKH CuiZY LuY WangEY

Yan J C HL-1M Team 2001 Nucl. Fusion 41 817

JiaoYM ZhouY DengZ C Ding XT LiuY Wang E Y 2005

Chin . Phys . 14 1600

Yao LH Yuan BS Feng BB ChengCY HongW Y LiYL

2007 Chin. Phys. 16 200

Dong JF TangNY LiW LuoJL LiuY XiaoZ G YaoLH

Feng BB LiB Qin Y W 2002 Plasma Phys. Control. Fusion 44

371

Shi B R 2001 Nucl. Fusion Plasma Phys. 21 200 in Chinese
2001 21 200

Song X M Sugie T Yoshino R 2003 J. Plasma Fusion Res. 76

282

Yao LH DongJF ZhouY FengBB CaoJY LiW FengZ

Zhang J Q HongWY CuiZY Wang EY Liu Y 2004 Nucl.

Fusion 44 420

LuY Yan]JC ZhouCP DingXT WangSJ] WangEY Yao

LH Mao W C Pang C H 2004 Nucl. Fusion 44 372

Sun H] Duan X R LiW YaoLH Iu] XiaoWW ShiZ B

Ding X T 2006 33rd EPS Conference on Plasma Physics Roma

European Physical Society

Cardozo N J L 1995 Plasma Phys. Control . Fusion 37 799

LuBC ZwPP LLZH NiGQ XuZZ2002 Chin. Phys.

Lett . 19 659

Milora S L Lengyel L L Mertens V 1995 Nucl. Fusion 35 657



8 HL-2A 4777

Experimental study of injection depth and fuelling
effects during supersonic molecular beam
injection on the HL-2A tokamak ™
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Abstract

The fuelling efficiency and injection depth are the fundamental problems of supersonic molecular beam fuelling. In the

recent supersonic molecular beam injection SMBI experiments the injection depths of SMBI have been found mainly dependent

on the background electron density and temperature the source gas pressure and temperature. The empirical scaling of SMBI

depth was obtained at room temperature. Hydrogen clusters formed in the beam have been observed in the low temperature

source gas at liquid nitrogen temperature SMBI experiments. It resulted in injection depth greater than 30 cm. Comparing the

relationships between injection depths plasma background parameters and molecular source temperature the cluster formation

phenomena during low temperature MBI are analyzed.
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