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Numerical simulation of small gas turbine combustor (200kw)
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Abstract

The objective of this paper is providing of the development methodology on small gas turbine
combustor by exploitation of fluid transport simulation software (FLUENT). Initially, we have to designate
the proper operating condition of the engine and also the combustor via thermodynamics analysis result
from [1]. The combustor operating condition comprising of air mass flow rate at 1.33 Kg/s, Inlet air
temperature at 737k, Propane mass flow rate 0.0147Kg/s, and the blockage pressure of turbine 4 atm at
the exit port of combustor. The development strategy is incorporating the analysis on complex transport
phenomena in the concrete idea, re-designing of the combustor shape in order to achieve high

combustion efficiency at the designated operating condition. On the design process, simulation result

showed that fuel was completely burned within a primary zone of the combustor but the recovery
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dissociation process in the secondary zone was not complete. Result on CO released from the combustor

was at the rate of 230ppm. The simulation of designed combustor using 2-step propane combustion

indicates 90% combustion efficiency of the combustor.

Key words: Gas turbine combustor, micro-gas turbine, combustion
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