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Numerical Analyses in the Secondary Combustion Chamber of the Ducted Rocket Engine
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Kousuke KIKUMOTO, Dept. of Mech. Systems Eng., Tokyo Noko Univ., Koganei, Tokyo 184-8588, JAPAN

A ducted rocket engine is one of the air-breathing engines. The thrust is obtained by mixing the combustible
material that generated in the primary combustion chamber with the air and re-burning them in the secondary
combustion chamber. To improve the engine performance, it is important to grasp the mixing and combustion
characteristics in the secondary combustion chamber. In the present study, the mixing and re-burning are nu-
merically simulated under the thin layer approximations. Computations are performed in the cases of 2 and 4
intakes. The effects of the inlets on the mixing and the re-burning processes are explained.
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Fig. 1: Ducted Rocket Engine for Missiles
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Tab. 1: Initial Conditions in The Chamber

Chamber
Length :
Reynolds Number

Main Fuel Flow
Mach Number M. =2.0
Molar Fraction [Ha]oo : [N2]oo =3: 1

Air Injection
Location of Holes =1.
Mach Number M; =0.3
Molar Fraction [O2]; : [N2]; =1:4

Diameter L:D =5:1
R, =8.2 x 106
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Tab. 2: The number of Regions

Regions
Case I mo| | oIv
(RD) | (RS) | (LD) | (LS)
Mixing-(a) 8 0 0 0
Combustion-(a) 8 0 0 0
Mixing-(b) 0 4 4 0
Combustion-(b) 4 0 0 4
Mixing-(c) 0 2 2 0
Combustion-(c) 0 2 2 0

R : Fuel "Rich” Region
L: Fuel "Lean” Region
D : 7”Directly” Generated Region
S ”Secondary” Induced Region
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