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Optim ized design on a new type thenmal structure of scram jet canbustor
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Abstract  In onder to study sane methods of scran jet engineering design an active cooling themal structure scheme
based on ceran ic matrix canposite (CMC) is designed for scram jet canbustor M odels of them al structure design and mert
mass caleulation of scram jet canbustor have been built up Base on Genetic A leoritms  single-ob jective optin ization and
multrobjectives optin ization have been done for themal structure optim ized paraneters include each layer thickness trough
wilth rbwidth and rb height According to the results of single-objective optin ization canbustor mass is decreased by

21.We and the themal structure dm ensions underm nmum mass are also obtained A ccording to the results of multirob jec-

tives optin ization a Pareto front is got
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Fig.1 Schane of canbustor themmal structure
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Fig.2 M odel of can bustor mass calculation
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Fig.3 Pareto front of two-objectives
optin ized design

Table 1 Results of single-objective optin ized design

& fmm & fmm & /fmm we fmm wg /mm hy /mm T /K Tyma K S na MPam a0 kg
Pre-optin ization 2 2 2 15 2 4 904. 8 1952.0 115.0 61.2
A frroptim ization 2.1 1.5 1.0 16.7 2.1 1.3 949. 7 1537.0 117.0 47.9

Table 2 Three noninferior solutions of two-objectives optin ized design

Paran eters & /mm & /mm G /mm we fmm wy fmm hy fmm T Typu K S0 MPa ¢, M eant, Tkg
Result 1 1.3 3.5 1.0 10.5 2.0 1.0 950.0 1879.3 103. 1 0. 80 64. 4
Result 2 1.4 2.4 1.0 10.5 2.0 1.0 950.0 1691.3 112.7 0.91 52.8
Result 3 1.2 4.4 1.0 10.5 2.0 1.1 943.3 2 000.0 98.3 0.75 72. 4
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