Fa ¥k B2y N oW Vol. 41, Ne. 2
201544 A JOURNAL OF ROCKET PROPULSION Apr. 2015

HIZIKEI Pl =
WA T B oA

A 1
(A FAEZH AR, LT 100076)

B E: ATHREBEKERLZLRANNB Y ZEANEMFE G2 A 5E, #TT ERS
HEHMTEANBE LM =4 CFD 07, HETELRY, NERBHEANHGELR
AT BRBRLEMBERARGFE AN NAREUZ—, AFR TR SEEEERES
WAL, MMTERERA: 1) GEFANEA. ERSHRBRIMNEYE, ZRIZAFEE
WA 2 H-4.8%~6.6%, MkEREBLERNTABEN3K; 2) £LBEHK
BHFERHEZ. ZLZRARRLCREARNGERAHRNE N RS RERAFBERE
FHARGHEERE, HEABANEN AN BEREQAREIENRA; 3) RE#EH
REHGUEEEETURABAL D ELBERARRALERT. AT O R ELZHEEN
Hekh. EABNH, BUKLHAEAR -FAMLEEF@BRHAEE,

X@iR: WEKEFKHN; RAZE; AHEH; 2ATH

PESHES: V434-34 TEARIRED: A XEHRS: 1672-9374 (2015) 02-0063-07

Flow field simulation analysis of cooling configuration
in thrust chamber of an expander cycle engine
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Abstract: In order to investigate the flow field distribution features of cooling configuration in
thrust chamber of an expander cycle engine, 3D CFD analyses for single channel and full channel
configuration are done. In computation process, the simulation result of single channel model is
taken as one of the boundary conditions in flow field simulation analysis of full channel structure
model, in which the variation of material physical property parameters with pressure or temperature is
considered. The analysis results show as follows: 1) the temperature rise and pressure reduction
predicted in simulation is consistent with results got in hot testing, and the relative deviation of mass

flow in the cooling channel of the thrust chamber is -4.8% ~6.6%, as a result, the circumferential
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deviation of the side-wall temperature at throat is 33 K; 2) the pressure differential caused by

circumferential flow in manifold, and the pressure fluctuation caused by flow turning effect at the

conjugate comner formed with flange and manifold are the primary cause which leads to mass flow

uneven distribution, and the pressure distribution in outlet manifold plays a leading role in mass flow

distribution in cooling channels; 3) the measures to decrease mass flow maldistribution can be

amplification of the inner diameter of outlet manifold tube or variable diameter design, funnel-shaped

flange with guide vanes, and also can arrange inlet and outlet flanges in same circumferential position.
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