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Abstract: Numerical simulation of the flame front propagation and evolution during the combustion and explosion
process of premixed H,/Air gas in two kinds of tubes ( straight tube and right-angle tube) is conducted through fluid
dynamics software Fluent,which based on the standard % - & turbulence model and EBU-Arrhenius combustion mod-
el. Such simulation is also applied on the analysis of the dynamic distribution of characteristic parameters of combus-
tion and explosion for the same premixed H,/Air gas. Furthermore, the influence of different initial temperatures
(300 K,373 K,413 K and 475 K) and initial pressures (1.0 Atm,1.5 Atm and 2.0 Atm) on the characteristics of
premixed H,/Air gas combustion and explosion parameters are considered. The results show that the flame front in
straight tube experiences an evolution process of spherical flame, oval flame, plane flame, folded “V” flame and
smooth “V” flame,while in the right-angle tube, the symmetrical “V” shape flame front evolves into an asymmetric
“V” shape with long upper flame tongue and short lower flame tongue due to the right-angle structure. The initial ig-
nition temperature shows negative correlation with the peak pressure and flow velocity in the two tubes. The initial
pressure shows positive correlation with the peak pressure without significant influence on the peak temperature and
airflow velocity in the two tubes. The reason for the generation,movement,transformation and dissipation of turbulent
vortex during the premixed H,/Air gas combustion and explosion process maybe as follows ;the combustion reaction

and premixed flame propagation in the horizontal straight tube;the obstruction of reflection from the upper curved
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wall and the sudden expansion induced in lower curved wall in the right-angle tube.
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Fig. 1 The geometric models of characteristic tubes(unit;mm)

1.3 imim R Ry

SR B N BUR AR B R R e
JRL AR SR R o BRI k- & BRI
PR RN P BN BE b T FEAEHLRE & RN B R
R IO, RERSHEAR U T B AL S NI
B, R A F o5 & v B B s
PRETR AR B A K s i T R

9 9
50 () + 2 k-

9 9
E(Pé‘) + a_(pgui

ue

Oy
_”ﬁ.f’_s)=cci—c £
X o, 0x; ' zpk

(5)
a0 3 3 Sy s 1] AL A 2R 8 A B TR 3l 5
A L TR o, T o, R BIRREUT A
oL )i B sh BE R AR €, M C, By h
BRHRERB g =+ Copk’/2,Cy HEB T
JE WA R/ A FERL ( EBU-Arthenius ) #RBEHE
T R [R] it 25 R T L 500 ANk 272 S W Bl 7 27 RO, BE
(RIS IS FE RIS B A4 Arrhenius [0V 3436, X%
% A N BUR SUARR G AR R BUR K MG e R
HARIFHBUARIIACR . BURSAEETTE LS
By iy
R, =-min(l R, , 1,1 R 1) (6)

E
Ry, = BP2Y1 Y, EXP[ - ]ﬁ’] (7)

Rir = Comp( £ )min(¥,.%,,7)  (8)

KB NHI R T E B{GLAE R AT RS
WHBGR, . IR R Copy WA W EL, BH N
0.34 ~0.4;Y, .Y, .Y; 205 5 B0k R R B 1
R R T E
1.4 #RFHEROFREHR

% AR 5N IRATAE AR 3 R S 2800
B 8 A BEE AR S, BRI IEHE TOW B B9 1 2
BEM . M TARER k- T AR ZLN 58 2 fm i id R R
AR RN BE , (ELAI 0 B 0 BE T W B0
BEAORAETR . H HBETN Z M i 2 B R Pk
BEL 7 R BT B0 R B2 W, DA ISR RS 1 PR B T R
R EREFME M F ST BT ERAEBITR
BEX PR E P BRSPS A T B, BAK
TROLANER 1 B,

2 HERGWITIE

2.1 NEEETREEDTE

FEH B0 4R R BE O 300 K RO BRI 1o
1.0 Am 00T, FIFH A N Hy/ Air TR
AR EE 20 R e K e T AR S A F ad R 1] 2
3 fim. Ho, w2 iR, K EE WA R
R AR PR ACHE T T (R A AR A BRIE KA R
K P T KA KRR V7 KB RDE R B V7
kM BB A i BE T 50 mm Ak B9 5 K KT
AME TR H,y/ Air M58 KB 2 BT 1 S IR



158 O

2020 4£ 12 A

SRR A2 S 7 1 30 R 2 4 i 1 T R 2 AR R

SRR B, LA SRR D 2 B KO R T
L THE AL K46 , I BB X SRR X
BB TR SRR . BEE KO Rl B
Mt — Y f, i TR B0 BT RETE ) 29RO U AR
I BT TR B 8 0L i Bz 3l , 75 39 D) AR
FTF g A K M S T R A R, B A B K
MARETH , RAYTE 70 ms I 2 ZEASE T MIEIE K
FY 8 T 1 - T KK B0 TR 838 o BB A T A B DRk
KM B AR SR, LT B KA WAk S

ETIR AR K AE Fy SR 1 i o I T B KA T
MM KAG , BRI BB B V7 I KT . Wik
JEH VI KA B EIAE R ) B R R E B R
BR8P i T, Bl — 21 18 52 B 4 i BE T X
ST B T R AT (K W, IR ZE T BT BE T 1 92 Bl
TS K M 8 T 5 ¥ 7 g O ¥ S Iy I T 50, 7K
FEE B N BUR KA KA AL R RS R
Clanet I Searby FT $2 i B9 DY B Bt ™ K 158 22 R AL
BA—F, BRI V BLIOE B BISLT Sun
P S TARAE " JIAEEE

®1 RAWEAEEA W/ Ar TRSENGBESE

Table 1 The initial conditions of premixed H,-Air in closed tubes before ignition

- PIRRE  WRES WBEEV, H, HE 0, & N, &
T,/K P,/ Atm (m-s™) ./ % ./ % /%
1 300 1.0 0 0.0226 0.2172 0.7600
2 300 1.5 0 0.0226 0.2172 0.7600
3 300 2.0 0 0.0226 0.2172 0.7600
4 373 1.0 0 0.0226 0.2172 0.7600
5 413 1.0 0 0.0226 0.2172 0.7600
6 475 1.0 0 0.0226 0.2172 0.7600
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Fig. 2 Combustion process of H,-Air Pre-mixture gas in straight tube
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Fig. 3 Combustion process of H,/Air Pre-mixture gas in right-angle tube
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Fig. 4 The temperature time cure of different monitor points in two kinds of tubes
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Fig. 5 The maximum temperature time cure of gas explosion under different initial temperature in two kinds of tubes
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Fig. 6 The maximum temperature time cure of gas explosion under different initial pressure in kinds of tubes
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Fig. 8 The peak pressure time cure of gas explosion under different initial pressure in kinds of tubes
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Fig. 9 The flow-velocity time cure of different monitor points in kinds of tubes
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Fig. 10 The flow-velocity time cure of gas explosion under different initial temperature in kinds of tubes
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Fig. 11 The flow-velocity time cure of gas explosion under different initial pressure in kinds of tubes
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Fig. 12 The kinetic energy time cure of different monitor points in kinds of tubes
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Fig. 13 The internal energy time cure of different monitor points in kinds of tubes
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