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Preliminary Design Program Development for Aircraft Gas Turbine
Combustors : Part 2 - Air Flow Distribution

Daesik Kim, Gyong Won Ryu, Ki Young Hwang and Seong Ki Min

ABSTRACT

This study introduces the design methods for air flow distribution at the level of preliminary design, and reviews
the typical combustion process and main functions of sub-components of aircraft gas turbine combustors.
There are lots of design approaches and empirical equations introduced for air flow distributions at the com-
bustors. It is shown that a decision on which design approaches work for the combustor development is totally
dependent upon the objective of engine design, target performance, and so on. The current results suggested
for preliminary air flow distributions need to be validated by combustor geometry checkups and performance
evaluations for future works.
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Alphabets 3.2 : Dome inlet (diffuser outlet)
A : Area 4 : Combustor outlet
f : Fuel to air ratio a : Air
m : Mass flow rate at: Atomization
P : Pressure 4+ Annulus
T : Temperature ¢, comb : Combustion or combustor
d : Dome
Greeks dc : Dome cooling
1 Mass flow fraction S : Fuel
n : Efficiency L : Liner
¢ : Equivalence ratio le: Liner cooling
& : Cooling effectiveness pd Pr%mary dilution
pz . Primary zone
Subscripts sd : Secondary dilution
3 : Combustor inlet sz : Secondary zone
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Fig. 1. Typical geometry of an annular combustor[5].
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Fig. 2. Combustion process for an annular gas turbine[6].
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Fig. 3. Example of air flow distributions.
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Fig. 4. Types of combustor liner cooling schemes[4].
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Fig. 5. Temperature rise curve for kerosene[4].
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Table 2. Examples of cycle analysis for sample engine

design
FHaA AT | AT EF
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Table 3. Results for air flow distribution

Flowrate Fraction
[kg/s] [%]
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