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Numerical Prediction of Performance and Acoustic Instability in KSR-III
Liquid Rocket Engine

Y. W. Moon* + C. H. Sohn* - Y. M. Kim*

ABSTRACT

Combustion characteristics of KSR-III liquid rocket engine are investigated numerically in the standpoints of engine
performance and acoustic instability. In the present calculation, engine performance for design and off-design conditions is
estimated effectively with reasonable error. Numerical results of acoustic instability show that engine operation for the
design condition has sufficient stability margin, but for a certain off-design condition, acoustic instability can be triggered
by artificial pressure perturbation. The present results are in a good agreement with the available experimental results and

can be adopted for the prediction of engine performance and stability, depending on the specific operating condition.
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Table 1. Calculation conditions and Test conditions
(Radial type)

Test m (kg/s) V (mys) dp (m)
No- | Fuel | LOX | Fuel | LOX | VMD (Fuel)

Design | 17.50 | 4090 | 245 | 22.14 151.9

1 | 1942 | 4432 | 292 | 240 149.6

2 | 1848 | 4465 | 259 | 242 1512

3 | 1729 ] 3212 | 245 | 174 151.9

4 | 1962 | 4892 | 275 | 265 150.4

5 | 1435|3602 | 201 | 195 154.7
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Table 2. 2D calculation results compared to tests
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Table 3. 3D calculation results compared to tests
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Fig. 1 Pressure variations as a function of time at the
monitoring point.
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Fig. 2 Pressure field for off-design 3 condition.
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