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Simulation on thrust/drag property in
different modes of RBCC engine
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Abstract ; Combustion flow of a RBCC test model was simulated through the three-dimensional nu-
merical methods. Good agreements between computation and experimental results were obtained for wall
static pressure distribution, validating that the numerical scheme employed is reliable. Results show that,
to the same flow conditions, when the engine works properly, the air mass flux and the drag of the inlet
are the same under different model. For the cold flow model, although the nozzle produced some thrust,
but the inlet and combustor produced much more drag, so the engine will produce drag. For the rocket
model, rocket will have ejector effect, and the ejector air will combustion again with the rocket gas, the
engine thrust will be larger than the rocket thrust, and have 12.7 % thrust gain. For the ramjet model,
when the residual gas coefficient decreased, the engine thrust will increase.
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Fig.1 Schematic diagram of RBCC
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Tab.1 Working parameters of the rocket

SRR =R

SRR, AR R
TH/kN  MPa .

(g-s™") (g-s™")
1.1 2.2 146 294 0.5

REL
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ASCFHEE RS RBCC KL ge AT A
SR UL e 1 05 L3 Hr , AR b T 3 T 00, O
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Tab.2 Calculated working condition

HfT.e/s
TAERESS NS S I N T C S LI = CR T
B 0 0 0
KRR 0 0 0
T p AR A 186.5 56 0
{ R %jﬁ /\/j
gg*f"‘;o() L 186.5 56 0
T e Ase
;Fgr?;()’ s 226.3 67.9 0
N : %jﬁ J=
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Fig.3 Comparison between measurement and numerical prediction for top wall pressure
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Tab.3 Results of RBCC thrust/drag in different modes

7N
T ah FEHh EEES R
- A EE O IEE R
A 760. 18 99. 02 661. 16 -
KRS -1163.00 -1 807.64 644.62 -993
RS -3 243.36 -3 875.42 632.06 -3 193
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—-1782.10 -2 406.70 624.60 -2 043
KE$1.50)
R (4%
’ -1945.13 -2563.16 618.45 -2 173
KE¥1.26)
{ . #Ajﬁ? AN
IS (4 -2058.96 -2 689.11 630.15 -2 353

EHL.19)
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Tab. 4 Results of thrust/drag in different modes

N

TARRES HRE MbeE RmE
PR 720.60  907.95  —868.37
KEREAS 720.58  786.10 -1 636.72
KA RS 720.60 -577.16 -2 353.84

MERZS (R AAE.50)
MERS (R TARL.26)
MRS (RARELL 19)

720.56 -841.58 -1 661.06
720.58 -885.32 -1 780.40
720.68 -1 103.20 -1 676.42
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Tab.5 Results of inlet thrust/drag in different modes
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Tab. 6 Results of combustor thrust/drag in
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Tab.7 Results of nozzle thrust/drag in different modes

Hfr:N
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DS RuE -2537.06 183.22
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MRS (KSR EE1.26) —1945.30 164. 90
MEMS(RSEAER1.19)  —1834.08 157. 64
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