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Research on heat transfer characteristic of regeneratively

cooled attitude control engine thrust chamber
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Abstract; Heat transfer characteristics of regeneratively cooled attitude control engine thrust
chamber with MON-25/MMH propellant were studied. Firstly, heat transfer characteristics of thrust
chamber wall and regenerative coolant MMH were evaluated by the two dimensional heat transfer
calculation code, then the three dimensional model was numerically simulated with the CFD soft-
ware. The numerical results are well in agreement with the hot fire tests parameters of regeneratively
cooled thrust chamber with MON-25/MMH propellant at different working temperature of 298K and
243K. The results show that the numerical method can be used to evaluate the wall temperature, the
heat flux through the wall, and the temperature increase of coolant. The numerical results are ex-
pected to be helpful for the design, especially for the design of regeneratively cooled attitude control
engine thrust chamber.
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Fig.2 Two dimensional calculation model

HR AR 5% 4 8 X e e, 5IAR
RREEE, HERRBARER .
Ry =h (1A 44, )/A,, @
K, A A RER,; A, WM EREMKCHE
FREMB; AHREMMZERER,; b X HK
HEH, SETARTREXER #E; » Wi
F8E, MTEEEED, » WitEARY,
n=th(mh )/mh 3)
ERNDERESBENI SR, BHE
EHNHEBREZEEL RS ERAARRRE

¥, AR HEERE MR, b EeEf
BELHAGRBEETEEAT —MEHRNKLH
F, (DR HZRE NI B P 85 B B 15
3, B 5 P A T R R S i R % R M
M,

HEe, BEMNYBENXRIEE, BT
REZERNNTNRANER, R EHEERESK
BRI EYBELESR, HaX 8RO THEY
EraEk, MTRESN, oTLIARERE A
FiXBEWiTE I XERMRBRE, ERCA
MR EERHBE T R B RER, BXRR
REBRGHE, AERBELUARRELZEHE,
XETLUEFENZERRMEHNEmERK
B, BRIECEZARS, HERBEMNRERRE,
BT m=1 IEHRERCHN, IENEFHE
£, K m=1 # n=1 NI TAEHEXSE, RIE
R, NT RS m+l P RBE, Mk
g, BERBEIBINIEES,

3 =4 CFDitHE

“HEFEBRTRERE, MZHERE,
FABRAIHERESNEEE, FHLEA CFD &
xR R AT Z 4, BIET i
BEFMTEE, SR CFDHERSERTEN
ERE, WIRS 58 E 2[R B3 sk A 5 48 5
B, BNZTERRENMES, RAN SR
3 TE 2 (6] B X A A, S B AhBE i R AR A LU K
RHRERENR SRS,

3.1 MgRe

RHBESRERHMITAERE, FELD
Mg, XERMAEEMSE, % 55EE KB
AN, WA, BEE MR, MARSECH
59280, HHIEPEFRAMEBEREAR,
32 hREH

B HEE R PR, HE R 6MPa TIE/E
HF BMMH; g S REENEKRRE,
BB TCA; BEIRMADORHAEEADZME,
V=S.4m/s; ¥ EFIW ORI &R HEAER
BRI -E R G REE A, KESNEXRA



5 34 % %5 6

W, E BEAEERSENEEREERR 9

WA REEAME; ERESRHFMEMERAEE
BEE &M SRR AR, BIRABERIf
T % PR ) X 3 B R S 2 X AR
33 HEHAE

H%iEM CFD - EMKIES Ma, RS
RECEZAXBHRBEMNFBARK, LEINE
HRBERIGHAENEZ RGBS, K5,
FiE, WEHARRTERN 09, BRBEXMHE
BRRBESAP AEXBRFRAE N HE,
kENBEEAE K F] 08, FHEEER
300K, A EERHEEMNEL, SIAFHR
1 # mixture B, R HE MMH 7£ 6MPa T/EFE S1
TP K 548K, RALEE K 616.8k)/kg, T G
ERFAEXREF, FRBETRABINHAEX
B, FAEXBEA MMH 558 MMH 894 58
T, BAZESREREMRBAXRAKE S
(TC4), HIECAR [8], B ARFIRET TC4 #H
55 RZEIE RAERE, LUkE CE kAR
B,

RARBFERKBRES, RAKE k-
WA RS A H s, TRy R
RAETRERPLHNARGERE, EASEEMN
MEMMASIMPLE 8%, Eh 2B H
Standard X, VHBFERH_MBEENFLES
# R R B, XA A QUICK A8 X R B,
HTHHTERHMNGRLER, FEEHE
HRFRAMEAENEAR, BEALHEER
9 IEATE
34 HEERESH

BititE, ¥ES5 243K KBADKGTH
HEMNBESIFNE 3~4 fin, AEATR, #H
ERESRERNBERRLRSF, 5% H#EE
AR RE R MK, S MSRERE S, H5b,
BN B ERIENZNEMES, EOZRE
BHMMER (GREENEKSK LS, B
%), FBTE Bt B 2R 5Nz A M
WEEAITH,

e BV PO £ 5 Y G SRR R R
WEEEE A 5 FiR,

(b) #fe J %8 4
W3 HRAOBBEAZRESH (B K)
Fig.3 Temperature distribution of of thrust chamber at
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Fig4 Temperature distribution of of thrust chamber at

working temperature of 243K
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Fig.6 Outer wall temperature of regeneratively cooled jacket
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Tab.1 Coolant inlet and outlet temperature and temperature increase
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