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Study of the Shock Structure of Supersonic, Dual, Coaxial, Jets
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Abstract

The shock structure of supersonic, dual, coaxial jet is experimentally investigated. Eight different kinds of
coaxial, dual nozzles are employed to observe the major features of the near field shock structure of the
supersonic, coaxial, dual jets. Four convergent-divergent supersonic nozzles having the Mach number of 2.0
and 3.0, and are used to compare the coaxial jet flows discharging from two sonic nozzles. The primary
pressure ratio is changed in the range between 4.0 and 10.0 and the assistant jet pressure ratio from 1.0 to
4.0. The results obtained show that the impinging angle, nozzle geometry and pressure ratio significantly
affect the near field shock structure, Mach disk location and Mach disk diameter. The annular shock system
is found depending the assistant and primary jet pressure ratios.

LN 2
xZoht of¥2z REH PEAE 2845 4
FAE FES DFS BBkl ol ALEH
AA 3 gloe], old @ANE @AAA we
b Sgsol, w29 gt LAE A,
AEFFAN BAE 343 72 B 944, A=
AA Tz, AEm:el, A= F 23 vehta
2 93 2 A% 3 FEAY) vud A

deix g ayy sl thgas  cutting
nozzle), 71A 935} o] A (gasdynamic laser), =%
o] A (supersonic ejector), MEAE AL, FH=
Z, F T899 £g53 Fol AMHIAE o F

5% xEERH PEH: 53

25
F5L o BERsd, w2 2F 529 AA

* 34, tEuistm BK21 97 Y
** 39 tEusm s AT
E-mail : kimhd@andong.ac.kr

AEA A3 E 2g9 AT
%33ttt Lee® € Navier-Stokes
A

dlo
BN
ol
A

B
&P
e:3
-l

(*]
i
e

A
rfo
ld
A o

A
He
i :1“1
N

S
ol
S
N
)
m
T

o
K1 oz
fe S
M orir
olrt
1o
Jo
offt
At
oXx
2
=)
2
rr
o
o
lo
O:'.I;

% o 2 © & go ojd & im T
ot
>
o
4
Mt

op mo iz do N X
5N
o
> X
e St

2
LY

2 B
b
b

<
=
AE FEAS FASA

NS
—
3



APE A, wBEAES FE 24, =2
38, =EET vietE 183 =5 et olF
TEF 254 =T BY RAAY T4z, vt
g 44 2 J%, AGEEE 5 FHAEY
F8 SA4%k vlAe 9F%E 2T

2. ME x| W wy
2.1 o |

2 aFdqA4 AEE AR €57, 15
BAA, 22 AL, AL, AZSA2E 2 e
Alzdoz PR on] AAG AY 2 A
e FaEHOq & et 9ot

Fig. 1ol 2 dFoA 2188 0% $F =
o A A Yl FAE 5L EFF
uldtzt 2.0, 3,080 25% &3, 7 vEtet
1.09] 24 % Z(sonic nozzle)olH], REZAE =F&
FAHAE =& FAFA ddtd FE E/FZ Bl
009t 200%) B8 =Folth A2 A9 2L FA

2% ARelel AHEYY BT T2
a7UEd0] BYY =IOl Table 191
~EE

o] AAMY, =EET A% (De), ==HUYZ

(), RERE FEB) 5& Bk
g Q7o) A8 2 ezl ot w28
o 3 -

w579 Yo £3T 9
9

w% | meh ok gl A,
28RN LS FolY] st AYF T
& AES AANYY. £ RZAEF5Y 37
Gl wAsE #39 23N D 4 £4
g 2ol A%t #E2E xZFF 9EH wo

FE3 A EAHAS
22 AE =2

2 dT7dME ol FF AES WE=S
9%3 =& Bt FAE #5549 TILHS
po, AR=EY 8Y =2& FotE BXAEY T
FRAL pos, A7IRCEIDE 2 2313 AL

& FAHE LH(Impact pressure)S prim= 323t
. Eg FAEY Y] pyp, & PRIZ, BZA)
4&EH] pes/psS PRoZE AT weka
PR0=1.0%] ALt BZAE YFidN FTIFLY
o] d7I¢F L3ttt B dFoME AEY 4FY
¥} PRiZ 2.0914 10.07312] WY oA AN HL

S S Z o

) ':}7—.- ==
/__m

Fig. 1 Details of supersonic, dual, coaxial nozzle

Table 1 Dimensions of dual, coaxial nozzles

D, |D.|DL[D2] L |al8 M,

(mm) | (mm) | (mm) | (mm)}{ tmm) | (*}] (*)
N-1 65195[125] 0 |5/ 020
N-2 10.3{13.3|16.3| 0 | 5] 0 /3.0
N-3 65]/95195| 0 |5/20{20
N-4 5 10.3{13.3{16.3] 0 |{ 5/20|3.0
N-5 65{95[125 10 | 5] 0 |2.0
N-6 5 8 |11 ][10]0/0](1.0
N-7 5| 8 [11]10]0[20]1.0
N-8 10.3{13.3|16.3) 0 | 5]/ 0 3.0
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(b) PRi = 6.0

(a) PRo = 1.0 (b) PRo = 1.5

(c} PRi = 80 {(d) PRI = 10.0

Fig. 2 Flow visualization showing dual
(N-1, PRo = 4.0)

coaxial jet
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(a) PRi = 8.0 (b) PRi = 10.0

Fig. 4 Flow visualization showing dual coaxial jet
(N-5, PRo = 4.0)
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(a) PRi = 8.0 (b) PRi = 10.0

Fig. 5 Flow visualization showing dual coaxial jet
(N-6, PRo = 4.0)

(@) N-3, PRi=1.0  (b) N-3, PRi=10.0

(c) N-7, PRi=1.0

(d) N-7, PRi=10.0

Fig. 6 Flow visualization showing dual coaxial jet
(PR0=4.0, 8= 20)
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Fig. 7 Impact pressure distribution along the
center line (PRI = 10.0, PRo = 4.0)
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