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Fig.1 High temperature rise combustor design method
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Fig.2 Single tubular combustor model
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Table 1 Working conditions
Th— T
A IR/K 489.1 845
A JE/Pa 490238 3035910
ABZESJiE/(kgs) 1.175 4.8875
PR/ (kg/s) 0.0125 0.180625

T8 — Bk, U B A W A i . T O e, LR
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Table 2 Total pressure loss for cold field

A ESg/Pa [ E3E/Pa HHRARK %
TH— 492111 466983 5.10
TH= 3042745 2892975 4.92

RS RGBERK
Table 3 Total pressure loss for hot field

AOE#/Pa O EiE/Pa TR R/ %
TH— 492130 465531 5.40
TH— 3040937 2887199 5.06
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Fig.5 Velocity streamline of cold field for case#1
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Fig.6 Velocity streamline of cold field for case#2
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Fig.7 Velocity Streamline of combustor by PIV
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Fig.9 Transformation of fuel droplet for case#1
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Fig.10 Total temperature contour at axial direction for case#2
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Fig.11 Distribution of fuel droplet for case#2
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Fig.12 Total temperature contour at different crosswise sections
along axial direction for case#2
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Fig.16 Contour of soot mass fraction for case#2
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Numerical Simulation of High Temperature Rise Combustor
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Abstract: According to the characteristics of the high thrust-to-weight ratio and thermal performance of the aircraft engine, a
high temperature rise combustor was designed to fulfill the requirements of advanced aircraft on good maneuverability and
supercruise. The technical difficulties of high temperature rise combustor were solved by using staging, multi-point injection,
air blast atomizer and effusion cooling technology. Numerical simulation which using CFX was conducted to study the
performance of the combustor with two operating conditions, and the resultant characteristics of velocity and temperature
field distribution, and emissions production were get, it showed the combustor can work satisfactorily, with high combustion
efficiency and low emission.
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