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Effect of Outer Nozzle Ejection Angle on Jet Structure issuing from
Supersonic Dual Coaxial Nozzle
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Abstract

This paper experimentally investigates the characteristics of dual coaxial jet issuing from inner
supersonic nozzle and four kinds of outer converging nozzle of 40, 50, 60° and 70° in outer ejection
angle. The pressure ratio of the stagnation to the exit ambient pressures in the inner supersonic nozzle
of constant expansion rate is 7.5, which is cormresponded to the condition of a slightly underexpanded,
and that of outer nozzle is 4.0. Flow visualizations by using of shadowgraph method, impact pressure
and centerline static pressure measurements are presented. It is found that the jet structure is changed
significantly by the variation of outer nozzle ejection angle. Impact pressure level is lower and
undulation of static pressure is higher, as the injection angle of outer jet increases.
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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Schematic of dual coaxial nozzle

9 NFEE Yehd Igolrh UlR:
£ W9 #%5°] 3F(undulation)dl= A
at7] 3] FFEo 265005'OE 9§
AA AR 12 FAEZY {5 ojge
ZRE A IH%Li%«I *;iﬂlﬂ}ahﬂr AR =3
2 dEhle 24 M=1.918 po/py=6.801T}. EJE,
45 plenum® FHFH =5 FF2AL AHEE
o ALF FHole= FE % Rew4.5¢ 10°0|Th.
=29 HA4 4% =774 4 474 4amms}
Smmol®, Fojol Zo| & 20mmo|t}, %%‘011
A =% lipdl FAE Immolth €5 :Z
WHdol Tmm, 7974 De=9mmo]t}.
ALERE 4719 B 439 &=
ol Ztzt B =40° | 50° , 60° , 70° 2!
B xZo BAEAY Poj= 37 lmmol‘i}.
AgeAs 94 37 g7 F5AA 1
B30 AFFAA B8 Afz:, ¥BE Y
gt di7]12 AEE A ZIWEA dr=z YR
AR xZo plenum ¥HEE A7 750kPagt
400kPaZE UASA =ZAIT). T EB/o FAE
AEolEAAZ Imm AOE AEY F o
2 x/d=20, AE 9RO R p/d=1.09 H ol
AAA 48E SA890 = %] 0.9mme!
2H 2 #E AMS3tY AE FHAHFS ua

H‘ 1y

O A=
=

h=1]
=

lmm ASZ AL FAHFALH
3. AlEZdn 3 E
Fig. 3& 27 w8t M=1.910 W =23 9
HE5Z9 plenum UFL 2z pe=750kPa,

LA el R
B =40° , 50° , 60° , 70° 2 ¥

Poo=400kPaZ A A5}
=59 BAE

-428-

(a) single jet

(b) £=40

(c) A=50°

(d) £=60

(&) £=70°

Fig. 3 Shadowgraphs of dual coaxial jet for
DPoi=750kPa, po,~400kPa
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Fig. 4 Schematic of coaxial jet structure
(poi=750kPa and po=400kPa)
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Fig. 5 Impact pressure contour of coaxial nozzle with the variation of outer nozzle ejection angle
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Fig. 6 Impact pressure distribution along the jet
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