Spray combustion with high temperature air
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ABSTRACT

x 44

A numerical study was conducted to determine the effects of high temperature air,
including equivalent ratio on flow field, temperature, evaporation, and overall temperature

distribution

in gas turbine combustor.

A sector model of a typical

wall jet can

combustor, featuring introduction of primary air and dilution air via wall jet, was used
in calculations.

conditions such as

combustion model respectively.

Flow field and temperature distribution were analyzed. Operating

inlet temperature and overall equivalent ratio were varied from 373
to 1300 K, and from 0.3 to 0.6, respectively, while any other operating conditions were
fixed. The RNG j—g model and eddy breakup model were used for turbulence and

It was found that the increase with the

inlet air

temperature, velocity in the combustor is accelerated and evaporation of liquid fuel is not
affected in primary zone, high temperature inlet air enhances the evaporation and
improves overall temperature distribution factor.

Key Words : droplet evaporation, high temperature air,. pattern factor
72l 49
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Fig. 1 Configuration of model combustor
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Table 1. Definition of exchange coefficient and source term of gas phase
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Table 2. Operating conditions

Air flow rate(Kg/h) 163
Fuel flow rate (Kg/h) 3.27, 654
Overall equivalent ratio 0.3, 06

Fuel n-Decane

Flow que sw}rl 0.31

splits(%) anary ?Et 0.30
Dilution jet 0.39
Spray angle(degree) 50
Swirl number 0.8
SMD( pm) 35

Inlet air temperature 373-1000K
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Table 3. Exit mean and max temperature for inlet air temperature variation
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