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A Study of Design Calculation for 

Gas Turbine Combustors 

Shigeo KUNIHIRO骨

In the design of combustors for gas turbines， it is necessary to be able to predict 
the combustor aerothermodynamic characteristics from the combustor geometry and 

operating conditions. This report describes an analytical method for calculating 

the combustor pressure distribution and liner air flow distribution along the com-

bustor axis. 

The fundamental equations of continuity， momentum and energy are obtained at 

each section that the combustor is devided into arbitrarily. The principal assump-

tions required are as follows: (1) The actual flow can be approximated with suf-

ficient accuracy by one dimensional equation. (2) The liner air jets mix instant-

aneously with the liner gas stream. (3) Heat transfer between the annulus and 

liner gas stream is neglected. The fundamental equations are arranged in a step-

wise manner. The calculation is performed by electronic computer with provision 

for use of empirical characteristics. After the calculation of one cyc1e in a step 

by step method， if the combustor exit value does not agree with pre-established 

condition， then the calculation is reiterated. When the check agrees within a 

predetermined tolerance， the solution is complete. 

By application of this procedure over-all-development times and cost of engines 

will be reduced. 
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