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Studies on Hydrogen/Air Supersonic Combustion
Yu Gangll Li Jianguo

L aboratory of High Temperature Gas Dynamics
Institute of Mechanics,Chinese Acade my of Science,Beijing] 100080

[J O Abstract [ Ex perimental and Analytical supersonic combustion studies were conducted in test
¢ ombustors with integrated nozzle-strut injectors under normal and combined norm al and parallel
injection.The tested air with a temperature of 2100k, pr essure of 4.5 MPa and flow rate of 2.0kg/s was
utilized for the experiment.The M ach number of the flow at the entrance of the test combustor is 2.5,
thus the fli ght condition of Mach 7 of the scramjet can be simulated.In addition,an one-dim
ensional supersonic combustion computer code SCC-1 in terms of wall static press ure da ta were
developed for the estimation of flow field parameters,combustion efficie ncy and total pressure
recovery.The calculated results were consistent with the experimental measurement.Experiment
results showed that the combustion efficienc y of 80% and above could be obtained by the normal
injection.The factors affecti ng combustion efficiency and total pressure recovery were discussed.

[0 O Key words[] supersonic combustion;scramjet;mixing enhancement;comb ustion efficiency;
total pressure recovery
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Fig.10 The sketch of one dimension calculation of supersoni ccombustion.(a) Designation of
axiallocation;(b) Typical axial distribution of wall static pressure.
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Fig.2[J Sketch of integrated nozzle-strut injector

ogdoobbbbodooooobbboooooooobbboooooooon
oo boboudogoobobobbbuooooubbobi3ommx 30mmU O
O00d12smm,0J05° DOddodoo3ommilse Do oooooood
gossbibudddddd1smm,OU 00000 8.4mm

oSS ionbnood1l3mmoli4se O0O0ODOOS84mm

oS40 oot nnl3mmoiadse 00

0O SSSU U 0 OO0OO0.95mmx 20mm,U U U OO OOO3.3mm
sssUbpbnbonooudammiiudgoooooooogooooonboobod33mmi
Jogdobbobboooooooon

file:///E|/qk/ItIxsyycl/ItIx99/1t1x9901/990101.htm O 601 18 O OJ 2010-3-23 3:44:46



oo0oo0O00Oo0Oo0Dbooeoio

L 30 % 48.4

|
>
£

e mmLm ARATLE REELRR LRAR

||
ar "'1';': b S B
4

533 584 H3s

O30 0000o0o0000ooooooon
Fig.30 Schematic of the supersoni ccombustor facility with single strut injector

o4 opoibodogooobobbbooooodtisommx 70mmU 0000
146mm,0J 0.5° OO DO DODOOO20mmOI15° JUO00doopoooooodgognd
gobspOblbbdooouboobobooooodddsmm
gobsSNOdooooobobooooddnsmm
OOPWNOODODOOOOOOoono

ooouobbobooooood

EE 4, WL

'i'ﬂ-i"'iliﬁ'l.m

a2

LT =y s =
A RN o I A S S

i AAARAE BERLTAE WRAEW

%Y
L X
i

Py

DsN PWH

file:///E|/qk/ItIxsyycl/ItIx99/1t1x9901/990101.htm O 701 18 O O 2010-3-23 3:44:46



oo0oo0O00Oo0Oo0Dbooeoio

04000000000000000000
Fig.4 Schematic of the supersonic combustor facility with doubles truts
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Fig.50 Typical time variations of the stagnation pressurel] P;[] and stagnation temperature] T,[J of
the heater.
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Fig.13[1 Combustor performances comparison between normal injection DSN and paralled in
jection DSP.
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Fig.1601 Dependence of combustion efficiency on total pressure recovery at the combustor exit
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Fig.1700 Comparison of static pressure distribution be-tween wall normal injection(PWN) and strut
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Fig.180J Static pressure distribution of injector at different height of strut
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