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Abstract 

A system analysis program has been developed for a gas generator cycle liquid rocket engine of 30 ton class. 

Numerical models have been proposed for a combustor, a turbopump, a gas generator and pressure drop through a 

regenerative cooling system. Numerical algorithm has been validated by comparing with the published data of MC-1. 

The major source of error is not the numerical algorithm but the imperfect performance models of subsystems. So the 

precision of the program can be improved by revising the performance models using experimental data. The sea level 

specific impulse and vacuum specific impulse have been demonstrated for a 30 ton class gas generator engine. The 

optimal condition of combustor pressure and mixture ratio for specific impulse which is a typical characteristic of a gas 

generator cycle engine has been illustrated. 
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2. Literature survey 
 

 
 

3. Analysis Methods 
 

3.1. Specific Impulse 

 
Fig. 1 Schematic of a gas generator cycle engine[7] 

Fig. 2 Algorithm for converged mass flow rate[7,8]



 System Analysis of  a Gas Generator Cycle Rocket Engine  13 
 

3.2. Performance Model for Combustion Chamber 

Fig. 3 Correction concept of combustor efficiency

3.3. Performance Model for Turbopumps 

3.4. Performance Model for Gas Generator 
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3.5. Required Pump Head Model 

 
Fig. 4 Pressure drop of regenerative cooling

 
 

4. Results and Discussions 

 

Fig. 5 Sea level specific impulse (unit: s)
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Fig. 6 Vacuum specific impulse (unit: s)

 
 

5. Conclusions 
 

 
Nomenclature 

 

Superscript/subscript 
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