|
|&r .
(b A
UNIVERSITE D'ORLEANS

New targets for [aminar flame speed determination
and kinetic schemes assessment

F. Halter, G. Dayma, C. Bariki, P. Dagaut, C. Chauveau

CNRS ICARE - Université d’Orléans

L. Chen, Y. Wang

State Key Laboratory for Turbulence and Complex Systems, Department of Mechanics and
Engineering Science, College of Engineering, Peking University, Beijing, China



Introduction

l + Heal flur burner

2. SET-UP 2 : C'onstant pressure chamber 5 : Bunsen burner
_ - 3 : Stagnation/counter flow method 6 : Exlernally heated channel
2. Flame visualisation 60 - . . . -
\
2,2 Rt and P trace \
LA -
50 \
" . . " \
3. Validation & limits \
40+ \ -
3] Heat |osses @ \
\
3.2 Stretch 30 - \ )
\
\
20 ' .
4, RESULTS - \
|.__________-.b_____ S —
4 | Flame speed \ @ _: :
+
1oy () N~ ()**l 7
4,2 New target |_ ¥ \ @
_____ | \ I I +

300 400 500 600 700 800
T [K]

a. CONCLUSIONS




I. INTRODLCTION

2.| Flame visualisation

2.2 Rt and P trace

3. Validation & limits

3.| Heat losses

3.2 Stretch

4. RESULTS
4 | Flame speed

47 New target
4 3 New method

a. CONCLUSIONS

full OPTlcal access Perfectly spheRical combustion chaMber (OPTIPRIM)

Pressure

1/16 inch
. SENSOI muip
inlet tubiNG se——\ Thermocouple
360° fused
silica ring
1/8 inch

Pressure

exhaust tubING w—- sensor



I. INTRODLCTION

2.| Flame visualisation

2.2 Rf and P trace

3. Validation & limits

3.| Heat losses

3.2 Stretch

4. RESULTS
4 | Flame speed

47 New target
4 3 New method

a. CONCLUSIONS

Experimental set-up

Ty (K)

Po(bar) ¢ (-)

e
=




1. INTRODUCTION Flame propagation
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1. INTRODUCTION Flame visualisation
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1. INTRODUCTION Flame radius & pressure evolutions
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1. INTRODUCTION Radiation and heat losses to the walls
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Flame speed evaluation
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Alternative method
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2. SET-UP
: : . 6 T T T l':l.;‘, 6 L ¥ ,. L] f} [
2. Flame visualisation - - GRI-Mech 3.0 NI - - GRI-Mech 3.0 i e )
-------- DTU-Mech ni e DTU-Mech bl
2.2 Rf and P trace 5F-—-FFCM1 Jid A 5F|--—-FFCM-1 e :
HP-Mech ui HP-Mech Foa
- - USC-Mech 11 i - - USC-Mech 11 P/

—4 |- - USCD-Mech Ji 1 = 4}|- - USCD-Mech Y fr,’ K -
3. Validation & limits © )70 f = ;P S

=, 1 é s — /

1 L7 A, f! ;f’ .ff
3. Heat losses st e/ y 3t gl .
/!f{’f "i-",’f, ,
3.2 Stretch R P
2t L2 : 2t DA :
el St
ﬁ.:.::& e -.‘.'?-_I;_',;-‘ ﬁ_._, . -
1 e BT L ! | ﬂ-nﬂ'*“?ﬂi i 1 L
0 0.01 0.02 0.03 0.04 0 0.02 0.04 0.06 0.08
4 | Flame speed t [s] t [s]
B 3 Yun Bn R]gn
c fn
p. \(177en)/vun + 1D steady simulation
3. CONCLUSIONS | T =Ty 5
n+1



L INTRODLCTION Flame speed as a function of pressure
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o The unmatched accuracy allows to optimize kinetic schemes




