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Numerical simulation of three dimension combustion in
an annular combustor during a transient state

WANG Hurru, JIN Jie, LU Da xiang

(A eroengine Numerical Simulation-Research_Center; School of Jet Propulsion,

Beijing University of Aeronautics.and A strenautics, Beijing 100191, China)

Abstract: A numerical investigation of -an_annular-eombustor in a transient state (from
idle to maximum) was conducted with commercial software FLUENT by adding the UDF
(userdefined function) subroutines. Teniperature field was studied by comparing with tradi-
tional method (which used steady simulation at some discrete operation conditions to approx-
imate the transient state). T he results show that: (1) there are large differences between
transient and-steadysimulation at corresponding operation condition, the outlet temperature
distribution of steady simulation is higher than the transient simulation; ( 2) the time step is
a critical factor affecting the accuracy of transient simulation, a small time step could account
for the close interaction with flow filed parameters of different times; (3) a hysteresis phe-
nomenon during the transient state exists at the averaged outlet tem perature in relation to fu-
elair ratio.

Key words: annular combustor; transient state; outlet temperature distribution;

hysteresis phenomenon; temperature field; numerical simulation
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Fig.3 Sketch of inlet total temperature and

pressure versus time
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Fig. 5 Outlet total-temperature distribution of

transient and steady simulation at t=0.75s
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Fig. 6 Outlet total-temperature distribution of

transient and ‘steady-simulation at =2, 75s
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Fig. 7 Outlet total-temperature distribution of

transient and steady simulation at t=4.0s

Fig.8 Contours of total-temperature of the combustor
cross-section for steady simulation at

t=0.75s (unit;K)
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Fig. 9 Contours of total-temperature of the combustor

cross-section’ for transient simulation at

t=0775s (unit;K)
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Fig. 10 Contours of total-temperature of outlet for

steady simulation at t=0. 75s (unit;K)
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