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Conditional Sampling Measurement to Identify Flame Structures
in Turbulent Combustion

Kang Y. Huh

Abstract. Conditional sampling measurement is required for conditional averages as well as unconditional
Favre averages to resolve different flame structures of turbulent combustion. A Favre average can be
obtained as an integral of conditional average and Favre PDF in terms of the mixture fraction, which is
a preferred choice as a sampling variable in diffusion controlled turbulent combustion. MILD combustion
data are presented as an example for a conditionally averaged data set and comparison with CMC cal-

culation results.
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Fig. 2. Conditional mean temperature and mass fractions

of OH and CO(squares: HM1 measurement,

triangles: HM2 measurement, circles: HM3 measure-

ment, solid line: HM1 prediction, dashed line:

HM2 prediction, dashed dotted line: HM3

prediction).
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Fig. 3. Conditional mean NO mass fraction.

9%9] Ma FEE ZHEE pon Ai rkaske] E
e £3) L= 1300 KE FA8HA) 23 vy R
HE9] H,09 CO,Y EEZ 6.5%% 5.5%= A3
4o}, 3 FHollM 2] Raman/Rayleigh/LIF(Laser Induced
Fluorescence)oll ]3] MILD 4 A9 3} +x9}
23 94 7k~ 2 NO, CO, OH 59 3758 &4
gk 28 3 A 2T £ 3.7 m/s, FH
27 859 £ 32m/s01H FY A EL] Reynolds
%= 95000|t}. 71& HMI1, HM2 and HM3 -& 7z}
72 33 A 02 2FEE 3%, 6% and 9% =
vebdth. CMC A4klA slghabg Wizl &S 277
84 8ke 2~El5) 47 79 AR 7122 o] FoZ] GRI
Mech 2.11& AHE3FAT}

Fig. 2& x = 60mmeolA] 2% 7 259 CO, OH
Agrg-o vehdth A4te 248 2= A 7t
A ZASo thah 25 S 2 dAIsa Ao x
= 30 mmollA] HM39] 725+ 1830 K Axo|H
HM19XE L% 7) 1480 K A Xxolth. OHY &
T U3k ggole & YAEA Jey HM2,
HM3¢] 2% H3XE thi A5t dSFAnt.
Az @A 2AHF 2de A4 Fmrt S
A uke- gl FA7t Zrbshe A F AHSE



11

ok
N
[
o

=Y
2
i

9% B9 72 798 4

ol
2

X10°

AU
=,
My
o
1n
2,
30
2

r

x=60mm

OB b
o rR

L2 L g

>
o
ol rlo e ¥

£
A

NO mass fraction
L Y

rE j‘ﬂ 0 —Q‘ "‘)’
)
R
rir
rko)“l
%
M
o
B
Y
o d
)
ey
=
o=
e

o
i

Ko E o 8 AL

3

&

=

fr o
Mo

re

B

X

b
F{F
pot
o
2
I
>
)
fo
Q'L
I

x=120mm THE At

NO mass fraction

7 I 1) Klimenko, A. Y. and Bilger, R. W., “Conditional moment
closure for turbulent combustion”, 1999, Progress in
Energy and Combustion Science, Vol. 25, pp-595-
687.

2) http://www.ca.sandia.gov/tdf/Workshop.html]
Fig. 4. Radial distributions of the Favre mean NO mass 3) Pope, S. B.

rfmm]

: , “Pdf methods for turbulent reactive
fractions. flows”, 1985, Progress in Energy and Combustion
Science, Vol. 11, pp.119-192.
AT Fig. 39141 NO¢| 2% F=E IR s 4) Peters, N., “Laminar diffusion flamelet models in
b e U R Fig. 4ollME x = 60 mmé} 120 non-premixed turbulent combustion”, 1984, Progress
mm 1A Favie 33® NO F%o w3 HE L5 in Energy and Combustion Science, Vol. 10, pp.319-
UeRRgTh 340,

z0]2 Ao wEH 2APF dHALTHe] 4t 5) Kim, S. H. and Huh, K. Y., “Use of conditional
A %wo] Wil wE MILD 949 39 +X | moment closure model to predict NO formation in
3le} NO A0 W)= gake 2 AT YL a turbulent CH4/H2 flame over a bluff-body”, 2002,

e =
golat 2 9r} 24 HFLES A A 7129 Combustion and Flame, Vol. 130, pp.94-111.
Dally, B. B., Karpetis, A. N., Barlow, R. S., “‘Structure

T B3] 2o OHLF NOo| tigh -+ o o
ol stemke WAL Ze] A Lo el of turbulent non-premixed jet flames in a diluted hot
Atel= GRI 2.11 tehils w75 2l coflow”, 2002, Proc. Combustion Institute, Vol. 29,

¢

o

6

g

BRege] YR 7Ieke Ae B & YR o147 1156,
ule} 7o} GRI 2.113 GRI 3.0 Af0]elA NO ©]9] 7) Kim, S. H., Huh, K. Y. and Dally, B., “Conditional
e HtE Azl Aol7t Y™ CO2t H,0¢] moment closure of turbulent nonpremixed combus-
A= 4249 differential diffusion®] JEFS FAIE tion in dilated hot coflow”, 2004, Proc. Combustion
Fgee gr yoFa gl Institute, Vol. 30 (in press).

5.4 E



