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Abstract

Supersonic, axisymmetric, jets issuing from several kinds of dual, coaxial, nozzles were
experimentally investigated. Four different kinds of coaxial, dual nozzles were employed to
characterize the major features of the supersonic, coaxial, dual jets. Two convergent-divergent
supersonic nozzles with different impinging angle on the jet axis of were designed to have the
Mach number 2.0 and used to compare the coaxial jet flows with those discharging from two
sonic nozzles. The primary pressure ratio was changed in the range from 4.0 to 10.0 and the
assistant jet ratio from 1.0 to 4.0. The results obtained show that the assistant jets from the
annular nozzle affect the coaxial jet flows and an increase of both the primary jet pressure ratio

and assistant jet pressure ratio lead to a longer supersonic length of the dual, coaxial jet.

o

K
J

7} 20013 FE 7o) \:}% 428 ¢ Z?UPO}—H} 0o]lx1 FE7te] g F4£xE S AHES
3, ZAE gtgu el REAE gHulE 247} 4.0~100, 1.0~4.0082 HIAA 1AM FEAE 45
F BE4E 2AEEY B 979 ARERE RIAE LU FEARFAERE A 9&¢E v
A

o
M, FAE R BEAE FHu FAE4E FHARS 284 olm FrhETE A& dgth

1. M2 Ao R 284 AERES LYY VAS

eHsag w2 Botel YEAY W w4

‘=Y E e BK21 47 Y
TSets st 714 Tt



52 2R - BHY - FE N 25z @stelx|
o, ulaAY) 27, FEERY Az ARAd, 2 9 9%, g9, ARzl Qo] § FIAE
TAF AT 29K, FALR2ENT 5 GG o Fa SAQe) WAE 9L FAsA 24
@ Agiod] $4HL Utk FAAA w=Fo]  HYrk

g eddaziy $EHE 84 2 285 A

E4SO B% ge 494 2 A48 a7

FAA. $A ALY AHE A= 2. ME X L Wy

PHlE wEETIN FHHE HENY 2w

ot AERTHE WA BASE FART 2.1 g A

z 8 9%, A=RAY 72, AEe 2w ¥ ATOME Fig. 10] e wiel 2ol g
AEE 5ol 4554 AAste TR W 37, 14 A 24 FAA, AGW, AZA 2
2 maagen, w54 2H 717 5& 9 % 4UA AxPoR P48 AYFAS o
A wzd FAA SEA Uk gatel 284 FAAES £5L 4B

2y tadd =2
A} o 8} o] A (gasdynamic laser),

Z(gas cutting nozzle), 7]
Z&&o|AH

(supersonic ejector), AEAE A, FHZH
59 B2 $8AMes RE 2EEHFEXE
(supersonic coaxial nozzle)®-& AL&&ti it
o] Y REAERTO 25% =E2FH ¥
23E FAE #5540 2 98 WF e
2 #GHAT, A7A old hE AT @
T PHEA gfen, 25&% FHF=EY 4
AHQ A 2 &8-S AMAE old #F Al
AR A7 a7

A2 Masuda 5V A3H FAANL B
3t $&=58 Bde 2845 FEAY FF
AEE ATk, =F9 ¥4 R BREAE]
FEAE, ¢H"Hu To) FAEAN B4 F
Ast vlelazs g0 WAL Fge 24
st

Lee %5(5)2 Navier-Stokes W-g 28] =X A4}
HE olfsly, HEAES ¢4y ¥ HeEv}
FAE WA wASHE ALY, Hety, AR
0], FA A, EEX Fo FIFEA
AAE 9 BUAsA 2

B AFAE z%a— $EAE 459 54
g ZASY) el 43R 285 % 8%
=52 Agsv Traa_ A2YE o8

Q.

% 7% 2 A=
AN, BEAEY FE
YU} FHAE FFAA BYsHE

#5992 Y
zt, =Z84 137

FA%T

=

=

12 A A(15Mpa, 30m’)e] A8 ¢&HF7E

AzZA %L AYUEE AA FREH HERT
& A% 249 FyE 23 FALR =,
AL ol RFHE olFEFkE YRS
FxE)Y 95% =274 gF=E] BE=F
€ Fote] V12 WEETh 23 FAY Wyl
E g¥< FAs] A8t 4HAM7t BEE

o] e, 22 FAL 4L 479 4Hxd
Buz EgHoz 2SS o] gl

Copeare mimofm] ’ :‘?;I«

*Pig hole
" 2223 Plane mior
P o

A | Concare miror
CCD Camen

Fig. 1 Schematic diagram of experimental

apparatus
Fig. 20l £ ATFoA AHEE oFE5H=F
9] AARLE Jeldt. FAE §5S 7
stz 2000 25E =&, Evlstert
1.091 24 %Z(sonic nozzle)sl M WA, F
ANE Z4dZF disld FEEFZ 37 0°%
20°9) BE=EL AL 49 o|FFFLES



A5 HM25, 2001. 6

A8% HYES N N=Sso B UMY AT 53

Azste] AMEE QY. #HEFLE =FER &

TFaHAe] FUF &=ZFolth. Table 19
A ([De), =53

23kl

9:7

-

2

>

oo

i

N

i

£ —
ojft
tlo

S
o
N
g0 on
offt
ol
b
N

My o M

3 H

FEe AN Bt 5o 2ady
23ty &4 2oV Yitd REE =23
o s23 aA dAs.

g
o
T

2.2 &4 v

A4PL AE 759 71A89 4¥=3S &
gt AT FE9 7HAEe Fig 14 o
effiute} o] fEldY 2 shadowgraphg ©]
£3lgon, FE5&el 71A3 Images CCDE
Tt PCE A48t 7HA188 Fde w3
AlZbol ik 2usQ) vl A9 I FE AL S8}

Fig. 2 Details of supersonic, dual, coaxial nozzle

Table 1 Dimensions of dual, coaxial nozzles

D: | D.|DlL|D2| L |a|B M,
(mm) | (mm) | (mm) | (mm) | mm) | (°) | ()

N-1| 5 |65[95|125| 0 | 5| 0 |20

N-2| 5 | 65|95 |125| 0 | 52020

N-3| 5|5 |8 1m]10[0][0]1

N4| 5 8 |11 /10 | 0|20 1
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