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Supersonic gas injector has become

operational in FY’04
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Off-line pressure measurements confirm high Mach

number and highly collimated gas jet shape
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Jet divergence half-angle: 6° - 25°
D,-M=4,T~60-160K, p~5x 10" cm3, Re = 6000

Do Viporm ~ 17100 m/s, vy, = 2400 m/s \ A=
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Flow rate is measured in situ on NSTX
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NSTX gas injector flow
rates:

HFS:10-50 Torr | /s
LFS: 20 -150 Torrl /s

 Flow rate (Torr 1 /s): I'= Vygry AP / At

* Future SGI may require P,

> 2000 Torr
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Experiments on NSTX

- XMP-35 “SGIl commissioning” completed

* No exp. time was allocated for an XP

* Preliminary resu
fueling efficiency,
(expect higher wa

ts are encouraging: higher
nigh gas jet collimation

| saturation limit), good SOL

penetration, compatibility with H-mode edge

* Future work will aim at optimizing nozzles and
studying the physics of supersonic gas jet

fueling



Supersonic gas jet penetrates well through a thick
scrape-off layer

114449

0.341s

Injection in the end of discharge into a 25 cm SOL
' 12 am-3
%ppp[ with T_,<5 eV, n,< 5x10' cm plasma
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D, injections in 4-6 MW NBI heated plasmas (movies)

Shot 114473: Shot 114475:
6 MW high B plasmas, injection at 4 MW H-mode with type 1 ELMs,
t=180 ms injection at t=300 ms
Rsg=1.604 m, Z55=0.198 m Reg=1.604 m, Z55=0.198 m
Rsep=1.49-1.52m Reep=1.50-1.52 m

L5 eRRL
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Localized cooling is evident from C | spectroscopy
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measures localized C | emission :

characteristic of cool plasma edge
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Supersonic gas jet fueling efficiency 7 is 3-4 times

higher than n) of a conventional gas puff
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DEGAS 2 neutral transport modeling consistent

with general features of supersonic gas injection

 DEGAS 2 neutral transport 0375 r— ——
model
e Conventional D, injection: 0%

I'=300 K N

e Supersonic D, injector: 0125
T=50 K, v;,,=2200 m/s

* Not self-consistent: fixed T, n,, 135 1.40 1.45 1.50 1.5 1.60 135 1.40 145 1.50 1.55 1.60

are used — —

e D, injected from a 5 mm nozzle

. Good starting point for e

experiment interpretation | ‘| “u. |
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DEGAS 2 neutral transport modeling consistent

with observed features of supersonic gas injection
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« Supersonic gas injector proposed at FY’02
NSTX Research Forum (November 2001)

* First results reported at FY’04 Results Review

* Preliminary results are encouraging: higher
fueling efficiency, high gas jet collimation (expect
higher wall saturation limit), good SOL
penetration, compatibility with H-mode edge

» Future work will aim at optimizing SGI and
studying the physics of supersonic gas jet fueling,
H-mode access and ELM control with SGl

* Potential for collaborations (MAST, others?)



