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Flamelet/progress variable approach for turbulent combustion
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Abstract: Adding flamelet/progress variable approach to computation platform devel-
oped by ourselves, two kinds of progress variable were adopted to simulate methane/air co-
axial jet combustor. Comparing the results with each other and also with steady flamelet
model, literature reference and experiment result, it is indicated that the results of flamelet/
progress variable approaches can compute unsteady phenomenon in combustion, such as lif-
ted flame which can not be observed in steady flamelet model, and agree reasonably well with
the literature reference and experiment result, namely, they can reflect the actual process of
combustion accurately; at the same time it is learnt that different definitions of progress varia-
bles lead to different results; it is proved that flamelet/progress variable approaches do better in

simulating main auxiliary production carbon monoxide, and are closer to experiment result.

Key words: flamelet model; progress variable; turbulent combustion;

lifted flame; local extinction

TERETR Bl 7 Bfit s AL K 2 A0, SE PR AR GE R 2 S AR s - 8 B R 38 i A = S I S 4
HRRJUT- 2R AR W S IR A G R 5 R AU Sh T A ] e A

I #E B H#3:2015-03-10
TEE BT BRI (1987 —) B EE RBEIT A L b A, BN 2 & Sl HLAA b2 2 B A LT 5.



511

FEASLA S5 SR 1 KM T/ S O 748 5 P A AU i AL 49 e 2605

FORH AR ] — 02 AT O 3 1 A 50 ) 8 1% e
S DT A Ji s 22 Al T TS [R) 16 8 1 R e s 7l
o, kA TR iy 1 L R ) A R 3 AT R
T30 L A B ) R e A 2 —

KK TR AR R A [ Ah & T K L Peters™® !
P 0 Y 2 /N KA AL B i K R U FR R
i Ut U 3 PN B B 53 A7 10 JR T AT — dE S5 R T
WY R U/ KA B FR 2R DT 5 2 R B
JE Ko Fi HRGE i R AT 28 2501 340 0 A 383 A4 e
RS, A B T Tz N . Z R W AR R 2
Pierce %70 JOME A4S Y 847 Bc itk , R MG T/
SN i AR B (FPV) 7 2 FL R IR AL (LES) A 25
B S F I A5 B TR S IR AR W) A R 2
. Thme Al Pitsch"™ SR I FPV J7r 055 T iifi i
E SR S el D ST S I RN GO N
T 45 L. Pitsch #1 Raman 0B 8 % H -
Jo 1) K H TSR AR T A TR A R e R D SR
PAREL 5 b B T Bl BUR KA. N L 3 4R
KX KN TETASE TR PR AF 9T L A0 BR L {ELJE R K I TH
S 3 A R R B ST A D L v B R A R K
= U U AR X M TR TR A TR 56 4 B 5T X
FLAR JZ L HIOCK I T HEAT T O AL X i O S
TN R KA T 73R AT T BB AR .
HHRREEGE B 2 5 R RS KON T A AL X
BESHETEAT TR TE 5, A5 0 T KM T A R R
HERf M T 5 0m T B Be ) 25 8. T B B AE HOR
K 2% Bl BHT #E B A 38 3¢ bl 5d 7 Open-
FOAM )7 & L3 I AN TH SR g #%, o b 1
KON TR TR A 22 4 R B T AL AR Bh g 2% (CFD)
o HE A M. 2010 4F, b E RR A R OR R 2 R
Sl 2 T 28 3 1 Navier-Stokes (RANS) J7
SRR FPV 7353 N E] OpenFOAM F- &, 5E
SCT N AR O SRR B CO
1 CO, it A8 Z MR O T 315 T Sandia D
KM LGRS SR AE W) A B B BB BOR
KEEFEJAZEETR A FPV B ik & X T R
ik REAR O R B H, O B oy $ 1T
TP A PO R R R Sh B IR TR T R
(45 9. [ N AN TE R B FPV 5 i i A £ Fl s B
B AR g SO 3 AR A T 5 b 8 R 3 R
of HE BE AR A B L — 2 4 L.
A SCBE T X FPV J7 3 047 50 UE JLAR F AR Ak
K THI AT A B X S g E AR B C R BRI AT
PR DA 53 45 R S AR

1 B FEEE

L1 REHE/ REEETERENYIERE

P 1 A A 8 T N T 80 28 A e A L i
BEbr AR L ST M i LA
T 3 BL, LS R E MR B e R R TR
T RE SR8 B » KNG 1) SR B HE K e A AR B s T TSR
2R S M JORT.

2400 /Stcady burning branch

Critical point
A\
1800F  __ae==="T70

2100F

1500F , %

,’ Unstable branch
1200

Temperature/K

Extinction line

N\

900

600}
i | 1 1 1 1 1 |

0 5 10 15 20 25 30 35 40
Dissipation rate/s™'

P ol Bl Y A AR ROR A S i £k

Fig. 1 S-shape relation of maximum temperature and

stoichionetric scalar dissipation rate
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