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Characteristics of Two-dimensional Diffusers
in Rarefied Supersonic Streams

Takefumi IKUI, Masanori AKAZAKI, Mitsuharu MASUDA,
Hidenobu YANO and Arazo KOJIMA

Plasma heating by the injection of fast neutral beams is thought to be one of the
most promising ways for a fusion reaction. However, high power neutral beam in-
jectors require large vacuum pumping systems for displacing gases used to neutralize fast
ions in the neutralizer cell. In order to solve this problem, authors have proposed the
gas jet cell in which ions are neutralized by the high density portion of the supersonic
jet. For this gas jet cell being practical, it is necessary to develop supersonic diffusers
by which at least 90 % of the gases issuing into the cell as a supersonic jet should be
recovered. Present paper describes the expérimental results on the performances of
supersonic diffusers in low density environments. By using the low density wind
tunnel, the effect of diffuser shapes on the mass flow recovery rate and the structures
of flow fields in the diffusers are clarified. It has also been shown that, by choosing
proper diffuser shapes, the requirement of 90 % mass recovery rate could be fulfilled.
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Fig. 1 Concept of the gas jet neutralizer
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Fig. 2 Supersonic diffusers
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Fig. 5 Mass recovery rate by diffusers

OA Y 7 4 AEBOEHAEERT. RITRISNE LD
I, EBRTELNLEINED 24 ©BREKITED
LT3, ERERF 1+ 7 2 —FHROZEERL
RILZEMBIPE. AERTHOET 4 72— D7
PTHE S BFRENEREZR L -0 R ZRTAMBR %
H3% EETHD, RICTRTAMED C BHTH -
7. EEFO A BRY B B HEMEEICD SEIERE
RL7ED, ESOEWBHEMNABMELELT 71dE
V. Lpl, RERTRFT 4 72 —FAOTOALIRE
CESCEHRDO LA 7 VA Re PREBRE TEL:

», BEPIEicESZEL LBE, BEICEREHICE
ToaRRNELNI.. BEEEREFTEC6GHL]
HZOFh SEIEMEN. i, AOE% 35mm
& L HB RO KBTI ARER T3 BEINEIE SE» -
7o, BICHBEREBERTH5H, C0Be, HHEER
DOIEDBT 4 7 a —F ADRICHB L T/RSL?, B
BRBT 4 72 —FERICELTHEWEEbNS.
KEZAOEZIHREFEUTHZH, LMBRTSH
B30T 47 2 —FHOMITHERSER B,
EXENHBEEERL TR~ TEEZOND. &
B, HETZ 24,~0.5mm BT EINERHSEEIC
ERLTOEY, chid/ AvEELT 4 7 2 —F DM
BNE L8570, ZOBTOINFNSTF a—7
TERER, SNUMENBOLDE Ebi. K
DEMIERICEL DRDLEROBNIE? OWRBAT
BT 47 a—YFADIBIC DT > THES L TE BN
Nw T, T4 72— CRINATEIHEO LRES X
3. Zgyp~30 mm TIIERFLON vV VERE OIS
PEMERICEINEABEN S 2E, RUHEEH
ZRTHEELZETIER DD, ERDINERT K
FTLOEHENLT 4 7 2 —FOEEKL Z—HEL I
A, BUCRT X BIC, TD 7y BERTESNKM
IXERHS 24y DR E HIET T3 EHEEBLBHL
T3, Zgr=30mm T 74 7 a—FFIRH BIY
KICRESEFETIERBVE ST, ERTEINL
BRI ERSHEIREICIT . #RiCR~3 XS, [EIX
WHBIE T 1 7 = —FEEICRET 2 BRERBORN
HAFEHARE, $8bbF 4 7 2 —FHOEADODE
TR KEIRET DS, 24,=30 mm T|3FHENX
RPEL, F14 7 2—FIHEATEHENDZ VLD
7 4 7 2 —~HHIRO BELIZ /NS, 2OF O
W, F 47 a—VFBRICK B ENEEBOZIVNE 75
stkEBbha. B8, F472—FORFKEICE
D vA /) vAE Re, 13 zy,=10mm Ty 110,
Zgur=30mm THEOTRENLERLL, Zur =10~
30mm OFEBTIZ LA/ VIO EIEADZEL
INEWEEZOND. T, KO 77y BEHIFH
% RE L IGGE& 0 BRmEIEE RTH, EBRERI

Tqpn XD FDKRELBLD 7 WIEHVWELRY, T4

7 2 —FREPIE ERANT BB THI L EIoN
3. B, BhHoFHEHTRIZIZX 0.1mm 2
EThoi. :

WERAA Y 74 ADQER d 2 30mm &L



— 36 —

ZRFEF 4 7 2~ WK B H/EBEHEIAN O B

10
8 Alo
° § a diftuser (B | O
Q E|lo
80+ o
Q
(<}
~ 60 |
3 Nth o
=
40- e
20}
d=30mm
M=5.5x10 " kg/s
0 10 20 30
Zait (mm)
700 1000 500 300
Re

Fig. 6 Mass recovery rate by diffusers
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