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# E MEWEN (o) £T, Fk/ZABRIEN LERHTRBESA 9.2% CsHs, TH T G E R
¥ 6.3% C3Hg, "R ZMAFEBBEE. RAMENZMATHER, XHASKEN 6.5%3 8.6%(E LR PREHT
BRI FE AP/ SSBR BT TR, TRER, BEAXERBRAL/ZIOEHEHFRERW, ¥R
BEME LB AT A. BEN TR/ ZNERRE A 8.6% CsHs(é =2.24), BIBET g FAET I TEEX
JERT TR RS, MR T 1] L AE IR TR R . BEE M B AR, MRS B &I R KRB RRE N 8.5
cm/s BERNE] 2.7 cm/s, HMRIR LA B FARGEE E ST A LR BIE K.
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Experimental Study of Rich Propane/Air Flames in Microgravity
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Abstract Flammability limits for flames propagating in rich propane/air mixtures under normal
gravity conditions appeared to be 6.3% C3Hg for downward propagation and 9.2% C3Hg for upward
propagation, and the concentration gap between the two limits was extremely large. In the present
work, microgravity experiments were carried out to examine flame properties in propane/air mixtures
over the specific range of concentration that extended from 6.5% C3Hg to 8.6% C3Hg (the flammability
limit found in the microgravity experiments). It was found that buoyancy played a significant role
in flames propagating near flammability, and the influence increased with equivalence ratio. The
rich limit was determined to be 8.6% C3Hg under microgravity, which was far behind the limit for
downward-propagating flame and close to the limit for upward-propagating flame at 1g. The laminar
burning velocities, calculated on base of the pressure curves, gradually decreased from 8.5 cm/s to
2.7 cm/s with the increase of equivalence ratio, and burning velocity at the flammability limit was

consistent with previous experimental data.

Key words premixed flame; lammability limit; laminar burning velocity; microgravity

03 &

TEHTHEE S (1g) %8BT, FrHERRE S
PH 28 2% H U 15 B9 BUR S T AR BR 5 KB 1545 77 vl
B, XE&IBHA AR BRI LewisBl (&K
Le = o/D, o ZBIRSVHRY BERE, D Bl
MYRRET AR LREWMMER. FREH
1‘*/§ MERBI b/ = LA Le < 1 B

[ EREM, Pt/ KGN EEBHTBRR
Bﬁjb 5.25% CHy, [A] FA&#&HHNI % 5.85% CH, M, T
T EREAL/ ZERKE, m B TSR TR

WeRSEHE: 2011-01-07; #¥iTHH#R: 2011-06-13
ESWME . PEAER SRR AT RS E 5

BB 451 9.2% C3Hg H1 6.3% C,HE, B35
HB%E,

IATE BN S T B 155 5 8 P 13 % TR
BRI A B A B AR R A BB B, @at
WEERIE AR TG, B 5T SR N E AR
BB K R RS T AR AF938 85 . Krivulin 25 16 |
PR KHLIR R MR AR T BAXMBUR X
HE AR R AW, WE MR SR SRR
B/ EHIRI AT 1g K0 F 0 LA F 58

YEEMIA ROAT (1986- ), &, WILEMA, B LHR4E, EENFHE R T,



1242 I & # 49 B % #

32 %

KIE AT HRRER 2 1], Strehlow % Y Byi%E f1 L8 %
B/ S SR RIRIR 5 19 B B3 JORRIR
FRAHRE], /NT 1o TR K IEHRBR, mrise / =5 3
FRTBRAR PR (T 7. 1g B L AE3ER ) T 548) 1R
B3, Jarosinski % 2 P ERRRLF B/ S S BUR KOG
FRTHMENFEELR, ERBASTG G
LR AT RAR R 8.75% CsHs, #RBEA RN A )
AV BT B T BRAR PR 9.0% CsHs, FAMRIEEIE
LB 2R B RIRR A B RRPEFE AR 2.0 em/s, B
¥, Wang % 71 | FIBEE 1554 F ISMEE B ERIE
KIG, BFR T SURRBL B bt/ 2 SUBHE XE IR TR PE
HE, FEEET G, BERELEE
TRPEHEE N 1.2 cm/s,

WHTETR, ARS8 P/ =S @R ]
MR 25 B, Bk TR/ 2R KEH
SL FEARE R TEXKIE T T AR B RIRR LT,
A EE H AR BME S LRI R REIE B
6.5%F 8.6% M) B HAKI bt/ = I BUR JIBFRYE, 04T
B A kARSI, R R/ S KPR RN
ERRER, FREREARNNENELMRITE
KIGHI B TR RE T

1 s2ie R

1.1 XRESE

FE B F TR S AR KR, 8O
BREASR., mEEENAESMEREHM. LITHE
SN HEA 80 mm, BIJFRES R A FEHE
DIMEYEEE . AR AR b B A — K
AR, PSR K IE O SR TR S, SR A
SR RGN S KR KB B R, A=
BHFIRE L (Redlake MotionScope M1) #4713%,
EIR R0 A 500 0/s. A SRR A — A
S RRES, JHRBe 2 88 i R S AR R T
B, IS ERBRBE AR TR Ea#HT IR,
xR EfEE A £0.02%. LRI EE (298+2 K) %
TR R BE N 6.5%F 8.6%H Fikt/ =S BIRSik
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Fig. 1 Flame propagation in a mixture of 8.5%C3Hg
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Fig. 2 Pressure records for propane/air mixtures of

different concentration
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