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Fig. 1 Design of swirl vane
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Fig. 3 Combustor section grid
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Fig. 4 Grid independence verification
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Fig.5 Turbulence model validation
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Fig. 6 Tangential velocity streamline distribution
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Fig.7 Test system

Table 1 Inlet conditions

Parameter Value
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Fig. 8 Axial velocity
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Fig. 9 Flow characteristics of different swirl inlets

Table 2 Coupled schemes with different inlet positions and

swirl angles

Case B=10° B=20°
1 Inlet 2,3 -
2 Inlet 2,4 -
3 Inlet 3,4 -
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Table 3 Experimental schemes of swirl vane with different

inlet positions and angles
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Effects of partial swirl on flow and combustion
performance of afterburner

BI Yaning, FAN Yuxin, XIAO Feng, MA Zongbo, CHEN Yugian

(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China)

Abstract: To improve the organization of stable combustion difficulties of the advanced after—-ramjet—burn-

er, the local centrifugal force created by the partial inlet swirling inflow is utilized to enhance the mixing of fuel

and air and accelerate the pilot flame propagation. The flow characteristics, combustion efficiency, ignition pro-

cess and pilot flame development characteristics of partial swirling afterburner under different swirl inlet position

and angles are studied by numerical simulation and experimental methods. Results show that the swirl inlet combi-

nation with multi zones and different swirl angles will increase the flow loss, but it can establish a local high gravi-

ty field to enhance the mixing of fuel and air and accelerate the flame propagation in the ignition process. Com-

pared with the non—swirl inlet, the swirl inlet can increase the flame propagation velocity in the pilot zone. Fur-

thermore, the swirl inlet can increase combustion efficiency by up to 2.35%.

Key words: Afterburner; High gravity combustion; Swirl flow; Centrifugal force; Flow characteristics
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