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(@) x/De=10 ) x/De=20 (c) x/De=3.0 (d) x/De=50
Fig,. 1 Flow visualizations with the variation of distance along the nozzle axis for
under expansion(Mq=1.5, P.=0.54MPa, exit angle=6" )

(a) exit angle=2° (b) exit angle=6"  (c) exit angle=10° (d) exit angle=15°
Fig.2 Flow visualizations with the variation of nozzle exit angle for under expansion
at x/De=3.0(My=1.5, P.=0.54MPaQ)

r/De
r/De

2 4 6 80 0 M B B B3 I
¥/0e 0 WDe

(a) correct expansion (b) under expansion
Fig.3 Comparison of impinging pressure between correct and under expansions at

Mqg=1.5, exit angle=6°

_25_



0
ok 41"\ 2,
O R S
i
S
3%

>

Ot
ot
K

(©) exit angle=10°

AN S
S
'(\“‘\}}3&\“ s

AR
i
“\\\\\‘\}&\\\“““

é.“

KRS
X
X

o

ORISR
P “‘\\,\‘\\ ot
TR
‘}!!‘\“"

Wil
s

S

(d) exit angle=15°

Fig.4 Effect of nozzle exit angle on impinging pressure for under expansion

My=1.5, Pc.=0.54MPa
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