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Outlet Temperature Profile Characteristics of Mixed-Flow
Trapped Vortex Combustor by Pilot-Fueling Only
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Abstract: To deeply understand and grasp the outlet temperature profile characteristics of the mixed—flow
trapped vortex combustor by pilot—fueling only, the research on parameters such as outlet radial temperature pro-
file, non—uniformity, and outlet temperature distribution factor (OTDF) and radial temperature distribution fac-
tor (RTDF) under different inlet air velocities and fuel/air ratios was carried out. The reason for the change of the
outlet temperature profile characteristics was analyzed by combined with the flame morphology in the cavity. The
results show that the outlet radial temperature profile at different inlet air velocities and fuel/air ratios is high in
the middle, low at both ends, and the temperature peak is at 0.6 times the height of the exit of the combustor. The
high temperature zone is generally biased above the outlet center at different inlet air velocities. The high tempera-

ture zone is mainly located at the outlet center under different fuel/air ratios. As the inlet air velocity increases,
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the non—uniformity and OTDF increase, and the high temperature zone shifts from above the outlet center to the

center. As the fuel/air ratio increases, the non—uniformity decreases, and OTDF and RTDF basically decrease

first and then slowly increase, and the high temperature zone shifts from below the outlet center to above the out-

let center. This is closely related to the combustion situation in the cavity, which depends on the fuel distribu-

tion, the driving—air mixing effect, the local fuel/air ratio in the cavity, and the location of high temperature prod-

ucts.
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morphology; High temperature zone
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Fig. 1 Schematic of mixed-flow TVC test rig
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2.0 y=0.3368x048 Table 1 Uncertainty of measurement parameters
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c 16 Parameter vclsiage Uncertainty Precision/%
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s 14 ) -

= ol Inlet air mass flow rate/(kg/s) 0.2 1.8x107° 0.9

o 1.

= Lol Fuel mass flow rate/(L/h) 18.48 0.02 0.1

g 0-8 r Inlet air temperature/K 500 1.5 0.3
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Fig. 4 Fuel mass flow rate characteristic curve of nozzle
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Table 2 Summary of experimental conditions

Experimental Inlet air pressure

Inlet air temperature

Inlet air velocity Fuel/air ratio

content ps/kPa T,/K Uu/( m/s) FAR
101 500 40/45/50 0.02
Temperature profile
101 500 50 0.01/0.014/0.016/0.02
Flame morphology 101 500 50 0.005/0.01/0.015/0.02
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Fig. 6 Effect of inlet air velocity and fuel-air ratio on temperature profiles (7,=500K, p,=101kPa)

Table 3 Effect of inlet air velocity on uniformity of outlet temperature profile

Ud/( m/s) Temperature Location T4/T_4 Difference/% Uniformity/%
Low y/H=0.2 091 9
40 0
High y/H=0.6 1.09 9
Low y/H=0.2 0.95 5
45 50
High y/H=0.6 1.10 10
Low y/H=0.2 0.96 4
50 66.7
High y/H=0.6 1.12 12
Table 4 Effect of fuel/air ratio on uniformity of outlet temperature profile
FAR Temperature Location TJT, Difference/% Uniformity/%
Low y/H=0.8 0.94 6
0.010 60
High y/H=0.6 1.15 15
Low y/H=0.8 0.98 2
0.014 86
High y/H=0.6 1.14 14
Low y/H=0.2 0.97 3
0.016 76.9
High y/H=0.6 1.13 13
Low y/H=0.2 0.96 4
0.020 66.7
High y/H=0.6 1.12 12
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