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ABSTRACT

A design optimization method is applied for the flow path design of RBCC engine, an important
factor for the determining the propulsion performance operating at air-breathing mode. A design
optimization was carried out to maximize the specific impulse of the RBCC engine by using a genetic
algorithm based on the Kriging model. Results are analyzed using ANOVA and SOM. Design
conditions of ramjet and scramjet mode are selected as Mach number 4 at 20 km altitude and Mach
number 7 at 30 km, respectively. The optimized design presents that the specific impulse is increased

by 7% and 10% on each condition than the baseline design.
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Fig. 1 Schematic diagram of RBCC engine.
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Table 3. Definition of design region.
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Design Variables Min. | Ref. Val. | Max.
DV1 |Compression Angle(°)| 5 10 20
DV2 Inlet area(m’) 0.005| 0.02 | 0.05
DV3 | Area ratio to DV2 | 1.1 1.5 2.0
DV4 | Area ratio to DV3 | 1.0 2.0 4.0
DV5 | Area ratio to DV2 | 1.0 4.0 10.0
DV6 | Area ratio to DV5 | 2.0 4.0 10.0
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Table 4. Objective values of designed engines.

Ramjet Scramjet
Mode, I, (s) | Mode, Iy (s)

Baseline 1828.548 1436.212
Ramjet 1959.178 1573.942
Design (7.1%) (9.6%)
Scramjet 1952.505 1599.940
Design (6.7%) (11.4%)
Balanced 1957.716 1596.354
Design (7.0%) (11.2%)
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(@) Isp of ramjet mode (b) Isp of scramjet mode

Fig. 10 Results of ANOVA.
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Fig. 11 Self-Organization Maps from ANOVA.
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