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Application of the Eltiptic-Type Conditional M anent Closure
M ethod to TurbulentD iffusion Bluff-Body Flames

L'U Teo, ZHANG Kan, M EN G Kun, FANG Ren

(B eijing U niversity of'A eronautics and A stronautics, Beijing 100083, China)

Abstract: The elliptic-type conditional moment closure model is mplenented to smulate
nonprem ixed turbulent biuff-body burner flanes T he fuelsare CH4/H2, CO /Hzand CHLOH. The
k-€ turbulent model and SM PL E method are enployed in the computation Results of average
flow characteristics, conditional averaged temperature, OH, CO and NO ooncentrations are ob-
tained Reasonable agreament betw een experiments and predictions show s that the M C model is
cgpable of predicting the gecies concentration and temperature in turbulent nonpremixed com-
bustion D iscrepancy on the rich sidemay partly be due to the singly conditional moment closure,
or lack of adequate chamical kineticson the rich side
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Fig 1 Comparison of corrected conditional averaged ’ ,
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Table 1 Camparison of calculationswith experanentsfor flow fields
/(m/9
1 B4f3a CHaH: 118 2.D 20. 1D 20. D
2 B4f2a coMH: 134 1.5 1.2 9.D 9.
3 B4f2b co M- 321 1D 1D 9.1D 9.
4 B4fla CHLOH 80 1. 06D 1. 9. 68D
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Fig 2 Typical velocity vectorsand flov stream lines
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Fig 3 Variatiorsof CO,N2and H2 w ith the radial distance r for the caseB4f2a
with the jet velocity of 134m /sand the fuel CO/H2(1-2)
; ) NO
) ,OH
3 2 ) OH
( av C )
EDM , 5 2
) co r n
) N 2 r , ,
CO: HDO
) 0, )
, ( )
4 NO Estoic y



6 : 765

2.00 [ 200 ¢
x/D=0.60
L5 F Ly /D=0.90
N X/ .
150 E — CMC itH {H 1.50 b
§ 12s5E « KH{E & 125t — CMCHHE
g 5 . KB
& 100} E 100}
2 3
2 075E 0.75 F
E atas .a E
050 F L% ETI I T 0.50 f ena s
0.25 | . 0.25 F —= el
000 PSS PRSP U T NOPUI TS T R T T S N 4 000 1 1 1 i 2
0 5 10 15 20 25 0 5 10 15 20 25
r r
4 B4f2a co/H2(1-2), 134m/sNO r

Fig 4 Profileof NO in r direction for the caseB4f2aw ith the jet velocity of 134m /s
and the fuel CO/H2(1-2)
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