B3REF FS5H NOBF O s Vol.32, No.5
2006 £ 10 A JOURNAL OF ROCKET PROPULSION Oct. 2006

=TT RSN E AR

RkE, FHk, FH#H , A 3, TKE
(BBERFEAKRF RAEMHBLESR, KiF 410073)

B OE: BHARTATIAERNRN, L2 T IASRPEHASAEERENY
AR ETTABZATRBIERIARRK, AR T AR LIREEPENSENZLTH
HERBEEENE; ARFARFERAEATHARXKEF RO MNRYAFTTZETT
REFHUTIRANBAKBRR, CATARBEIRAY,; AZ4A T8I ZRHREREH
HBRATTHEGE, *ETRAEAHTROTAE,

XA ZHTKHRAN; HE; FaEH; 45K 2K BRRBER

hESES: V4399 AR IR : A XEHE: (2006) 05-0001-06

Experimental research on the thrust chamber
of tripropellant rocket engine
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Abstract: The research group has devoted itself to tackle key technologies of the thrust chamber
of Tripropellant Rocket Engine (TRE) with LOyKerosene/GH; for many years. The optimization
design scheme of sub~orbiter was obtained by use of optimizing the main design parameters of TRE
and optimization algorithm, The effects of work and structure parameters on the injectors” perfor-
mance were summarized on the basis of the cold—flow test study on many kinds of injectors. The ef-
fects of work and structure parameters on the combustion performance of Tripropellant Chamber
(TC) were studied by many times of hot-fire tests of TC operating in dual mode. The mode-transi-
tion process between tripropellant mode and bipropellant mode was successfully accomplished by
means of two kinds of supply system schemes, such as scheme of bypass valves and scheme of con-
trollable cavitating Venturi with LO, . Moreover, regulating operating condition under the wide range
was realized. The feasibility of scheme of cooling TC was investigated by numerical simulation of
combustion process and heat-transfer process of TC.
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» Fig.]1 Structures schematics of 8 types of tripropellant injector elements
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Fig.2 Three main flow shapes in the mixing cavity decided
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injector elements
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Fig.4 Pressure history of mode-transition process by use of

controllable cavitating venturi
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Fig.5 Frequency spectrum of high—frequency oscillation
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Fig.6 The comparison between simulation and test results of

tripropellant windowed combustor with single—element injector
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Fig.7 Influence comparison of chemical dynamics models
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Fig.8 The aerodynamic configuration of sub-orbiter
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