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Effects of dilution flow balance and liner-cooling flow outlet location on NOx
emission in an aircraft gas turbine engine combustor
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ABSTRACT

It is very important to predict the internal combusting flow fields and NOx emission for efficient
design and improvement of low-NOx combustors for aircraft engines. In this study, steady RANS
simulation is conducted on the sector combustor model for a regional jet aircraft engine. The effects
of dilution air flow balance between liners and liner-cooling air flow outlet location (ie. effect of single/
double wall liners) are investigated. The results show that the numerical results are in general
agreement with the experimental ones. The equal dilution air flow balance between liners and the
downstream liner-cooling air flow outlet location by using double-wall liners are desirable design options
for low NOx combustor.
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(a) Test facility ©

(b) Sector combustor (from the inlet view)

(c) Combustion visualization (from the side view)

Fig. 1 Test facility and the sector combustor

Fig. 2 Configuration of the RQL combustor ©
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Fig. 3 Grid system and computational domain
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CASE-1 | CASE-2 | CASE-3
Dilution hole Diameter
(Outer liner) D 11D D
Dilution hole.Dlameter D 088D D
(Inner liner)
Wall type Single Single Double
(Outer liner)
Wall type Single Single Double
(Inner liner)

Fig. 4 Cases and conditions performed
(spray behavior is RANS simulation result)
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Fig. 5 Verocity magnitude vectors (CASE-1, RANS) m/s
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Fig. 6 Fuel mass oncentration (CASE-1, RANS)

Fig.7 O3 mass concentration (CASE-1, RANS)

Fig. 8 Normalized temperature (CASE-1, RANS)

Fig. 9 NOx mass concentration (CASE-1, RANS)
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Fig. 10 Comparison of pressure between RANS
simulation and experiment (CASE-1)
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Fig. 11 Comparison of normalized exit temperature
between RANS simulation and experiment (CASE-1)
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Fig. 12 Normalized temperature (CASE-2, RANS)

Fig. 13 Normalized temperature (CASE-3, RANS)

Figl4 NOx mass concentration (CASE-2, RANS)

Figl5 NOx mass concentration (CASE-3, RANS)
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Fig. 16 Comparison of NOx emission between
RANS simulation and experiment
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