%26 % 43 6 ] M= NEH Vol. 26 No. 6
2011 4F 6 H Journal of Aerospace Power Jun. 2011

XEHS:1000-8055(2011)06-1223-08

B 4 B Rk 53 iR 06 A0 B E A L

B A, & #', H R, RIRE?
(1. demtfias ik K2 Geil 5 8 ) TR =B,
Wi 2s & s LA O B FE e, JEaE 1001915
2. MEMZEMRKSE GRIES3h J12#BE, Fat 210016)

1% . TR A~ 60 I P % RN [ 12 i TR T 5 i 0T B i ik et A8 A AL 39 /4 (SERN 1
Al SERN 2)#F47 TIRIGHEFT K5 T BETH # R 40 A RIS B . H =8 B B T B RS £ 5
TG s B R A B E S SRR R AR A AL TR B A I TR AS e WA R/ B2 A AL
T4 I AETE A~5 EANS Y 1 B SERN 1 F1 SERN 2 PI#B4F B L 30 T 1 b 800 43 85 A 57 BRI 0% 43 85, X (i 15
I P i T 3 AT R A AR 1 i 22 ) A K. TR N SR A T B A A B 2 0 AN FE R S Bl 4
FEATIA 0. 96 IR MLy 975 TE R LU S Y, W B P 8 A8 Ak ORI HL G 250 W] s iR ok,
SERN 2 #:fefF SERN 1.

X # W RBMEKSTE; Wk/ARZE T BEEEE SN SUERIL, S AT 8

hESES: V2313 XEFRER: A

Experimental and computational investigation

of single-expansion-ramp-nozzle
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Abstract:\ An_experimental study was conducted for two high-speed two-dimensional
(2-D) single-expansion-ramp-nozzles with different ramp contours at nozzle pressure ratios
R,, between 4 and 60 under wind off condition. The wall static pressure distributions and
schlieren flow visualization were obtained. A computational investigation was also conducted
to determine the performance of the nozzle and enrich the details of flowfield. Results from
this study indicate that under highly overexpanded conditions of cowl trailing edge, the inner
nozzle flow is dominated by shock-induced boundary-layer separation and accompanied by
four to five oblique shocks. Moreover, the free shock and restricted shock separation are i-
dentified respectively in SERN 1 and SERN 2, which exert large influence on the wall pres-
sure distributions and overall performance of nozzles. The performance of two models has
little difference in the vicinity of design point, the axial thrust coefficient reaches 0. 96 and
thrust vector angle is about 9 degrees at the design point. Through the low R,, regime, the
performance of nozzles show large variation and the difference is obvious between SERN 1
and SERN 2. In general, the performance of SERN 2 is superior to SERN 1.
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Fig.1 Sketch of the SERN 2 model
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Fig. 2 Ramp static pressure distributions of SERN 1
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Fig. 3 Sidewall static pressure distributions
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