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Abstract An experimental system of counterflowing flames is built up, suitable for using the NMLC'’s
3.6 s drop tower. Experimental studies of the lammability limits of premixed CHg/Air laminar flames
at elevated pressures are conducted at microgravity. The extinction limits at fixed strain rates are
successfully measured at pressure of 0.1~0.5 MPa. It is found that during the experimental pressure
range, the extinction limits at a fixed strain rate increases and then decreases with pressure. The peak
value is around 0.4 MPa at microgravity, and around 0.3 MPa at normal gravity. The buoyancy effect
is noticeable to the extinction limits of the weakly burning flames, thereby the flammability limits.
results and theoretical analyses.
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With its presence, the extinction limits at the same strain is larger while the pressure corresponding to
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the peak value is smaller. The experimental data obtained at microgravity agree well with simulated
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Fig. 1 The schematic of experimental system
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Fig. 2 The side view of the experimental apparatus
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Fig. 3 Variation of the fuel concentration during the drop
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Fig. 4 Variations of flow rate signal after valve shutoff
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Fig. 5 Measured and calculated delay time
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Fig. 7 The variation of the flame front at microgravity

(a) 1g after ignition (b) lg right before the drop
(c) mg, during the drop (d) mg, before extinction

0.56
Flammability, K=20s '

3 Calculated
e 0.54F —m— Measured (mg)
= —A— Measured (19)
=
o 0.52f
% L Mamta,l‘)%/\\
= 0.50F / = A
E r “74/.
3. 048F
m L

0.461

1 L n 1 1

i

2 3 4
Pressure/10°Pa

B 8 NEEST MR/ 2 ERTR
KIGK=20 s~ HIIBRARFR
Fig. 8 The extinction limits of counterflowing
premixed CHy/air flames at K=20s~!

MEHAT LA, SR EATEERN, ESAXE
KR AE S BAVER, (EXFERARZEIAN, HE
T LT, BRRRE A, EENRE—EHER,
EAEE LA, ARG TR, B E S HE LR
A (X B 1B 7% 0.3 MPa, i #1528 % i 59
{E K 0.4 MPa, BEMENEEREHFHSIEN.
AATUEY, SEBENNTREFEMEL, MEHT
MR BE SXEr JOB B BEARIIA R (RFHA
FAHT) FAYE. fEEFEEH CHEMKIN JFB
T Bk /=R —4E 5 B &R TR AR H TR R
RE TR, RME 9 FR. WTLAEH, Xl ki
B SR RKAR PR B LR 45 SR 5 — 4 B %38 X Ha

o
)
[N

e
wn

0.49p

0481

047F

Equivalence Ratio/¢
o
n
(==

CH,-Air Premixed Flame, 7o= 298 K| ™\
—u— Fund, | Flammability
0 5 10 1520 25 30 35 40
Pressure/10°Pa
B9 ARENT 48 &R/
=R Z FLHR K G0 v R R

Fig. 9 Flammability limits at different pressures for the

1-D freely propagating CHg/air premixed flames
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