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An investigation of thermal choke in rocket ejector mode

LU Xiang, HE Guo qiang, /LIU Perjin, LI Yu-fei
(School of Astronautics, Northwestern Polytechnical University, Xi‘an 710072, China)

Abstract: Thermal choke active controlin rocket ejector mode and ramjet mode was in-
vestigated theoretically and experimentally for the integraldesign'of RBCC engine. Theoretic
model for possibility analysis ‘of realizing thermal chokewas set up. The effect of combustor
geometry, heat adding scheme, flow parameters~of the primary and secondary mixture on
thermal choke was analyzed. A principle-of critical Mach number for determining the possi
bility of reaching thermal choke was proposed. Both theoretical results and experimental re-
sults show that it”/s difficult to reach thermal choke at sea level static for HG fueled RBCC
engine, whileit becomes more easily under some flight conditions. Thermal choke with ac
tive control was achieved under the flight Mach number 1.2 on the direct connecting test fa-

cilities of NWPU, with the adjustable range up to one quarter of the combustor length.

Key words: aerospace propulsion system; rocket based combined cycle (RBCC); rocket

ejector mode; thermal choke
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Mapew = O 55 ( y  mid(gs) TJK p/(10°Pa) L/m
Mayea ) - 2.0 1194 3503 2.8  0.66
M = M 0
a= Hd 2.5 942 3116  2.90  0.43
Ma= 1 , Ma> Q 55
3.0 81.9 2 926 2.96 0.31
Ma< Q 55
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2
Table 2 Basic requirements of thermal choke at sea level static
M iy % mil (gls) T./K p./(lOSPa) L/m
0. 55 — — — — —
0. 60 1.8~ 1.9 70~ 66 2 630~ 2 560 2.96~ 2.99 0.47~ 0.42
0. 65 1.5~ 1.7 68~ 53 2 560~ 2 360 2.94~ 3.04 0.57~ 0.40
0. 70 1.3~ 1.6 68~ 40 2 560~ 2 160 2.91~ 3.11 0.68~ 0.32
Maw< M acro
/ /
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