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Effect of fuel spray on combustion characteristics of a small engine
annular reverse flow combustor

YANG Yudong, LIU Aiguo, WANG Xinci, XI Lei, CHEN Lei

(Liaoning Key Laboratory of Advanced Test Technology for Aeronautical Propulsion System,
School of Aero-Engine, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In order to study the effect of fuel spray on the combustion characteristics of primary
combustion zone of a small engine annular reverse flow combustor, numerical simulation method was used
to study the three-dimensional two-phase spray and combustion characteristics of the annular reverse flow
combustor by the insertion depth of the nozzle into the flame tube and spray deflection angle in the
combustor. The results showed that: the change of nozzle position and angle caused the change of fuel
atomization performance, which caused the change of combustion characteristics; as the depth of nozzle
extending into the flame tube became shorter, it could make the high temperature zone narrow and close to
the outer wall of the flame tube. The longer depth could lead to reduction of the high temperature zone of
primary combustion zone and insufficient combustion; the clockwise rotation of the spray deflection angle

can make the fuel burning more fully in the primary combustion zone.
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Fig. 1 Schematic diagram of combustor structure
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Fig. 2 Schematic diagram of nozzle change
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Fig. 9 Effect of the insertion depth of the nozzle into the flame
tube on flow field
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Fig. 11 Effect of the insertion depth of the nozzle into the flame

tube on fuel atomization characteristics
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Fig. 12 Effect of the insertion depth of the nozzle into the
flame tube on temperature distribution on axial section of

primary combustion hole
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Fig. 13  Effect of the insertion depth of the nozzle into the flame

tube on axial temperature distribution
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Fig. 14  Effect of the insertion depth of the nozzle into the flame

tube on temperature distribution of head
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distribution on axial section of primary combustion hole
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Fig. 20 Effect of spray deflection angle on temperature
distribution of head
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