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Effect of Heat Extraction and the Exhaust Gas Recirculation

Rate on the Premixed Combustion
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(State Key Laboratory of Turbulence and Complex Systems(Peking University), Haidian District, Beijing 100871, China)

ABSTRACT:This paper reports a Reynolds averaged
Navier-Stokes (RANS) modeling study that investigates the
effects of heat extracted (Qou/Qin) through the furnace wall and
the internal exhaust gas recirculation rate on the performance
of premixed combustion. Results suggest that both the exhaust
gas recirculation rate and the ratio Q,./Qin play important roles
in establishing premixed flameless combustion. It is found that,
to realize flameless combustion, not only a large exhaust gas
recirculation rate is needed to dilute local fuel and oxygen
concentration and to delay the fuel oxidation, but also a
sufficiently high value of Q../Qi, is required to control the
local peak and the uniformity of temperature field inside the
chamber.
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Fig. 1 Schematic diagram of the combustor and its CFD
mesh over a quarter of full computation domain
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Fig. 4 Contours of mole fraction of
O, in xz-plane in furnace
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