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Abstract: Based on CED™ technology, the effects of major geometric parameters on
performance of the single expansion ramp nozzle were numerically investigated by solving
Reynolds average Navier-Stokes equations and standard two—equation A€ turbulent models. The
results show that upper ramp length, upper ramp angle, lower flap length, lower flap angle have
evident effects on flow field structure and the performance of SERN. With the increase of upper
ramp length, the expansion in SERN transits from under—expansion to over—ex pansion, thus an
optimal upper ramp length is found to create maximal thrust coefficient. The upper ramp angle,

lower flap length, and lower flap angle also have optimal values for SERN performance.

Key words: aerospace propulsion system; single expansion ramp nozzle; thrust coefficient;

Navier-Stokes equations

( 0 30 km / ,
, Ma ( Single Expansion Ramp Nozzle,
) : / SERN)'"” SERN ,
: 2005- 04- 28; 1 2005- 12- 22
863 (2002A A723093)

(1982- ),



|
281

2
SERN ,
) ) CFD ) SERN )
SERN , ,
, SERN , :
3 )
SERN ,
’ , , 150
SERN > 160, 1
, SERN
[3.4] 2
SERN , 2.1
N-5
: SERN ’
1 (D :
, P’ =)794 388 Pa,
SERN .
. T =302 K o= 0°
Reynolds Navier-Stokes 3
’ e P 2129 2404 P
Jameson Runge-Kutta . ’ - ' &
T =28815K, =0
’ (3)
(4)
" Jameson sl ( 1.
(5)
2.2 SERN
SERN ) » SERN
F=
DIOV(Ven+ (P- Po)edd M (1)
:AA
1
Fig.-1 SERN gird Fi =
A— ; B— ;
C— D— Y-
s s 2 N Poo e
o e : yﬁ—_ W T,-[1_ [P;] 1 (2)
G_
3

Lol SERN 31



282 21
5 0.60m ,
) [7] ) )
\x/>\t.-——“ 5T, T— C—
N e e i
L 7 0.25mm
~os
\ ,_,_,_a’; 0 S 3 e | T 5
2 277e

Fig. 2 Mach number contour distribution
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Fig. 3 Upper.ramp and low ér ramp\ wall-pressure
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