®BI37E B N OB Vol. 37, No.1
2011 ff— 28 JOURNAL OF ROCKET PROPULSION Feb. 2011

518K A e B R SR b E G BB H

Bk, ¥ F, £EF
(RFEMREMRELT FHER, LT 100191)

B E: BRXFAEASVELIERFARBCRETE, HLELZWBRXHAER
B AR AR ERFINAARAAEN RS, ETEAHERAESREEAY, XA
Fluent ¥t it K KK T, FRSHAURE IRALE THREZ B8 KB K FH#4T T HEH
., £8%W, RARABRES YA AEHRRARIEYHERGRARNESURK
BRXYER, THALEANAETEYHRERALH, KANLAMRRFHEH AL
WAERN. REGELR, RETAHAATREA GV U BN ENSEORALREEE,

X@R: BAXHAERSI; Brg; EFRH; HEGE

hESHEE: V430-34  WARIRE: A XEHS: 1672-9374 (2011) 01-0022-06

Numerical simulation of combustion chamber flow

field for solid-liquid rocket ramjet
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Abstract; The solid-liquid rocket ramjet (SLRR), compared with traditional ducted solid propel-
lant rocket or liquid fueled ramjet, has an evident advantage of matching operation of solid and liquid
fuel. Based on discrete phase model (DPM) and single-step reaction model, numerical simulation of
two-phase flow field in the combustion chamber with different configurations and working conditions
was conducted with Fluent under design point flight parameter. The results show that the generator
nozzle parameter and inlet angle of the air duct mainly influence the circumfluence in head region,
and the impact of air flow and gas flow; the inlet circumferential angle decides the distribution of lig-
uid fuel droplets; and the engine specific impulse increases firstly and then decreases with the increase
of residual gas coefficient. According to the simulation results, the structure parameters and residual
gas coefficient range beneficial to engine performance are presented.
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Fig. 1 Structure schematic of SLRR combustion chamber
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Fig. 3 Tracks of liquid fuel droplets at different inlet circumferential ungh—..ﬂ
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Fig. 4 H;0 mass fraction distribution at different inlet circumferential angles
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Fig. 5 H;0 mass fraction distribution at different inlet angles
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Tab. 1 Calculation conditions at different residual gas coefficients

RERHY BB kgs?)  HMBRBKR%S  BAN Hom/(Nes-kg™)
08 0.820 724 8168.1 72929
12 0.536 95.5 7487.8 8956.7
16 0.395 99.7 6305.6 9072.8
2.0 0310 99.9 4846.5 7945.1
24 0253 © 100 3559.2 6436.2
28 0.212 100 2768.9 5408.0
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