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[ABSTRACT] In industrial applications, the mutation of pipe section can change the combustion model and deflagration
characteristic of premixed gas, which would affect its transportation safety. Influence of four kinds variable cross-section
pipeline structures ( mutational expansive pipe, mutational concretive pipe, gradually expansive pipe and continuous muta-
tion expansive pipe) on the flame dynamic change in the combustion process of H,/Air premixed gas was numerically simu-
lated by Software Fluent. Distribution of temperature field and stress field, and change law of combustion characteristic pa-
rameters of premixed gas such as flow velocity and vorticity were also analyzed. Results show that induction functions of mu-
tational expansive and blocking functions of mutational concretive in variable cross-section pipelines change dynamic struc-
ture of premixed flame propagation and the heading direction of poor ware in front of premixed flame and premixed airflow,
generating “cup” type and “long neck vase” type flame fronts. Blocking, reflection and inhibiting effects of mutational
concretive pipe strengthened the turbulence intensity and eddy current intensity, and brought deflagration parameters, such
as the highest temperature, peak pressure and average flow velocity, to higher level. However, the motion of vortex to up-
per or lower wall inhibits the reaction strength and propagating speed of the flame tip. Gradually expansive pipe can reduce
the influence of induction functions of mutational expansive. Influence of induction functions caused by the first mutational

cross-section, in the process of lamina to turbulence, is more significant in the continuous mutation expansive pipe.

% Wr#R H #3:2017-08-13
EETE : HE AARAEEG I (11302094 ) ; 11T 4 S ERAEFE AT H (1LJQ2014063 ) ; IL T4 FHLIT BB H (SY201603 ) ; LT Tk K2 HOMAEHT
JA B34 (X201403)
TEZBAN AN (1990 - ), 5 Wi, B ERIRAE 125058 . E-mail : sunconghuang@ 163. com
BIEEE AR (1978 —) 55 Wit 0%, FMRIE 127 BRI T SR IE L AT, E-mail ; plxfeng2009@ sohu. com



.20 - 2 T )

47T BEIM

[KEYWORDS] variable cross-section pipe; premixed flame; deflagration characteristics; turbulent combustion; flame

front

51

I

BEF AR IZ B S bR TR P A S U
BATAEAT 22 PREE R, AN [ I ) i = = ) 14
FEREAL AT L, T AT R TR UM AE A TR 2 B0 g A
B R AT AR 2 225, O T PR AR
UM KRS AR E NS R T R AT
FEo Sun S5 FEE R BRI J7 T 4 AT
AN SUNERSR D AL R RV I 2 B, A N B e R
FERHE AR IS AR R R e o i B AR 2 B S
R, SRR 10 2% A8 T R R R B I R B A AN
FRI, P LT A A RO ) 828 4 e A PA) TR
RIRIR R PE R AE 1 SRR T RS AE
T RIS B R 1 RE TR] X8 AR S A% 4% T RS A4 )
HALT, TF o3 7 5 R I v R P Ak 2
A% 2 3 = SR S A 52 e 5 BN b 45 7
ARIER S R RS T = SN AR R b
W AARIEREIT A B, 188 52 WA 7 B T 53 i Ak HH B
TRIF P AR IR OF B ABOR | i S hBiE
J 7 A g A R 5 A AR TE R Tk
ARG G TEAT R I R B, 48 A 998 T
P B A5 A FR S B A T, IR Bk B A
Ak S A BRI ISR R 1 D5 4 15 R i A A RO S A
FES R SIS o ARG, AR 258 B SO A R A R
P IRVRES AR R S 28 AL, Yuan 55050 R A &
L A SN H AR BB RTAURIE T 1 S5 i i 90° 25
G HEAY SR G R AR TR R S
IR KRBT A IO S AT E 0 s BRI Z Ah AR
GESRIACHR [ B 52 W o 2 B 1 A5 4, AT LD 2100 B
TR B BUE AT 1040 %58 A E X U
SRR NE OGP AR A 52 M R, DA BE THT BT 4 33
SN = s BRI 75 5 U 87 2 AT e
FUSAR X SR BE A1 8, 0 FL AR S5 AR X AN 6] 4 42
AN A2 AR i 7 047 2 A e [ JEA TE PA  oe
ATHR DT I AT BT FE I, 32 10 T A2 i 25
LaJEN g /A v

SV H, AR ARk B — BB B T RE IR, A L
A e TR Hagi 20 FEARSR A7 il AL
T T E i e Tl UK BRY VR T i
i WU A (3 1 R GE AL r IR AR AR %
FYURAA BRI AR, 8 TEfR H, (%4

I P 77 1B AR M T o K i ) R A R AN R A
TE S5 R X TR K AR R 19 52 ) 2 1A A e 4k
MIRIFFE T 5, SR, X LIRS R Y™ i gk ™
TR 407 5 5 48K TP A T 235 ) X 25 S 3 Wil P R 5 ML X
e HRAHOR H,/ Air( 25 5) 15 ARS8
AR AR 5 T PN i DAL TR K Sh A S5 44 B R
WRSETC )L, X T A8 8 0 A X BUE H,/ Air #4
B KGR 1 2 e 5 A IR R S H s (e
Z IR AYER ZRIEANKIEMT . I K 0T HE 5 A [ A2
R I S5 R X R H,/ Air BRI I TR By R
PRSI 38 7R A ) 2% A 1T 4 18 T 0 10T K A 3
BEHMRZ I, AT 8 A R B AL IR A S HOR 34
12RO SR, DA Ik 58 38 1% 40 38 i) AT
FEI R AR T RS

1 JLEE K 938 S5

1.1 JL{Es

WS W 1 TN Y 4 AR A (B
FRAFY R RS RIS AR R A
FE LI ARY TR A4 TE ) 1 JLAn[A5E AU R 44 5 A8 I
AL Hy/ Air BUR ARBRER SRR D GBS
FRER R A 5]

(b) AR 18

v o
e
=
50 250—*) 7 |
1 I

(o) WLy kAT I

= S
S ]
ISOI 250— I 300 = I I

() HE e e e
FUT AR IEi I ER (3r mm)

Fig. 1 Geometic models of variable-section pipes( unit;mm)
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Fig.2 Combustion process of H,/Air premixed gas in variable cross-section pipes
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