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Experimental study of a variable area propelling nozzle
dual- mode ramjet

LI Dapeng, PAN Yu, WU Jrping, /LIU Wer dong, WANG Zherr guo

(Institute of Aerospace and M aterial Engineering,

National U niversity of Defence Technology, Changsha 410073, China)

Abstract: Several 'direct- connect hot_tests'were done for avariable area propelling nozzle
dual mode-ramjet model ‘\combustor-on the simulated fly condition of Ma= 6 and H = 25 km.
By use of-the variable area propelling nozzle;—~ignition performance and thrust of the dual
mode combustor'were improved. Onceflame can be hold in the combustor during subsonic
combustion procedure, the supersonic combustion can be achieved by adjusting nozzle area
thus a mode transition can be realized also. Finally, It is promising that the operating region
of a fixed geometry dualk mode ramjet can be extended by the variable area propelling nozzle

which simplified a fully variable dualt mode ramjet.
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Fig.1 Schematic diagram of scramjet direct connect test system
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Table 2 Ignition comparison of each test
! %
11243 L2# + Rl# 0. 63 100 /
070991 L2# + Rl# 071 100
112441 L2# + Rl# 0. 63 50 +
112621 L2# + Rl# 0. 63 75 +
11263 1 L2# + Rl# 0. 82 75 +
11264 1 L2# + Rl# 0. 82 50 +
11266 1 L3# + R2# 0. 82 50 +
112671 L3# + R2# 0. 63 50 +
11268 1 L3# + R2# 0. 63 75 + /
5 11243,-4 L.3#
L3# 2 :
(E2# + R1# ), ,
112441 <2 (11244, 1126-4).
R . 11243 ) ,
, ( 1/ 4),
: 11244 (L3# + R2# )
, 22
(ER= Q 63) , ,
Q 71(0709-9-1)
L3# + R2# 1/4 ,
(11268 1), ER= 0 63 o
’ ( 1)7
) 6 ER= (0 63 “1”

“o”



629

[1]

Y 1 3] S0%
W1 MH25% N\

15 i M MO%LIF \ 3

172

(x= 800~ 1100 mm) ,

(11267),

W A

$1126-7
$1124-4,1126-2

U TN W OV W

) b

- = < Ma11244-1 - » -
, —=— Ma_1126-7-2
—a- p 1126-7-1

s ()
500 1 000 1 500 2000
x/mm

Ma1124-4-2
p, 1126-2-1
~-a--p 1126=7-2

Ma 1126-7-1
o p, 1126-2-2
o p, 112441

) o p1124-4-2

L2#

ER=

Wall pressure and

0. 63

ach number\distribution

L3#
1.3# ,

R2#
La#

PSR TN W W R L LN

1126-
“_o” ,

“_1»
,41

0
500 1 000 1 500 2000

x/mm

—a—Ma_1126-6-1 - = -Ma_1126-6-2 —+—Ma_1126-3-1

—e—p "1126-3-1 —a—p 1126-3-2 --&-p "1126-4-1

-

’ 7 ER=

’ Fig. 7

-p, 1126-4-2 —o—p’ 1126-6-1 —o—p’ 1126-6-2

0. 82
Wall pressure and M ach number

p distribution of each test with ER= 0 82

, 8
112442

“_ 1”

“.o

4 «_ 2”

1124-4 .
“1124-417
112441 ’
11262 1 , .

“_ 2” . Py

1126-2-2 ,

ER= 0 82 “-17

ER= 0. 63

ER= 0. 63



630 22

[13 ”»”
W1 KMISO%-TERATIE M JH25%-5 2 4TI , -1
4 ,,E’(R,lf, 7|, u. !(g 2+ L3#+R2#{AT=0] “_»

ER=0.63 ER=0.82 ER=0.63 ER=083  ER=0.63 ER=0.82 "ER=0.63"

2 2
b
«_1»
] o1
- 1 E 2-1 M:1 ’ P

B:1 124-4-2 F:1126-7-2 J:1 126-2-2 N:1 126-8-2

C:1 126-4-1 G:1 126-6-1 K:1 126-3-1

D:1 126-4-2 H:1 126-6-1 L:1 126-3-2 Ma= 6 ,

. (Ma= 4)
Fig. 8 Averaged thrust increment comparison of ’ >
each test s 5
2 2
8 ,

: 1/4
(11262,1126:3) ,“ 17
«_ 2”

e
“op
1/4
wpp o
(6 7.
P

(1

’ (2)
4 11264 (3)
“.1? “9” ,

<« ”»”

’ (4) ;
’ (3) ;

ER= 063 ,11244 11262
“. o , .

(ER: Q 82) , 1126-4 1126-3 [1] Curran E T, Murthy S N B. Scramjet propulsion[ M]. Pro



631

[2]

gress in Astronautics and Aeronautics, Volume 189, 2000
FALEMPIN F,SERRE L. The french PROM ETHEE pro
gram main goals and status in 1999[ R]. ATAA 994814
[J]. ,2000, 14(1): F12
LE Jialing, HU Yuli, LIU Ling. Investigation of possibility
in developing duatmode scramjets| J]. M easurements in
Fluid M ech anics, 2000, 14(1): F12

, . [J].

,2006, 1: 2F 22
FAN Wenzheng, LI Ming. Status and trends of the thrust
vectoring nozzle [ J]. Aeronautics Science and T echnology,

2006( 1): 21-22

[5]

s » s

[J]. , 2004, 25(6) : 566 569
DING Meng, YU Yong, LIANG Jianhan et al. Experimerr
tal investigation of ignition technology in liquid hydrocarb on
fueled scram jet combustor[J]. Journal of Propulsion T ech
nology, 2004, 25( 6) : 566 569
[D].

, 2005
DING Meng. Research on the flame holding technology
based on cavity in supersonic combustion [ D]. Changsha:
Doctoral T hesis of Engineering, National University of De
fense T echnology, 2005



