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Experimental study on emission performance of
rich-burn quick-quench lean-burn (RQL)
trapped-vortex combustor
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Abstract: An experimental study focused on emission performance of trapped-vortex
combustor (TVC) with liquid fuel under rich-burn quick-quench lean-burn (RQL) mode was
performed. The effeet of a variety of parameters on emission performance was obtained,
such as excess air coefficient of cavity, airflow rate and inlet temperature. The results show
that: CO and UHC (unburned hydrocarbon) volume fractions increase as the excess air
coefficient of cavity increases (a=0.61~1.53) while NO, volume fraction decreases; the
emission performance of the combustor gets worse as airflow rate (W,=0.4~0.6kg/s) in-
creases, CO, UHC and NO, volume fractions increase; CO and UHC volume fractions de-

cline and NO, volume fraction rises with the increase of inlet temperature (283~473K).
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Fig. 1 Sketch of the trapped-vortex combustor
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Fig. 2 Experimental system of TVC
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Fig. 3 Sketch of the water-cooling sampling system
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Table 1 Parameters\for gas analyzer specifications
P14 s S & i 7 IrEER DR 2
CO AR T 0.01% +5
HC ARk 107° +5
CO, (AR 0.1% +5
0. AL 5 0.01% +5
NO HLfk2r 10°° +4

153, E 2 S i M 0. 4~0. 6 kg/s, 25

TRE N 283~473 K. i IRE S BN 2 fFimx.

x2 RERESH

Table 2 Parameters for experimental conditions

=i W/ (kg/s)

FRIESEE V/(m/s)

FRXRTIRE o BRAARE «

0.4
283 0.5

0.6

373

4
473 0.5

0.6

11.
13.
16.
14.
18.
22.
18.
23.

217.

1

9

7

3

9

0.61~1.53 2.00~5.00

WX RO S KSR R AR ZEIE R 0.61,0.76,0.92,1.22,1. 53 FANEE , % 5 84S R 504 5 R

2.00,2.50,3.00,4.00,5. 00.
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Fig. 4 Variation of CO volume fraction versus a
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Fig.5 Variation of UHC volume fraction versus a
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Fig. 6 Variation of NO volume fraction versus a
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