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Optimization of new gas leakage prevention device for generators
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Abstract; In the process of furnace gas production, the gas in the furnace leaks upward through the open coal
valve to the buffer coal bunker and coal storage bunker, which causes explosion, personnel poisoning, energy
waste and environmental pollution. This research aims at reducing the gas content in the buffer bunker and ef-
fectively preventing gas from entering the coal storage bunker. Consequently, the replacement efficiency and
energy utilization rate can be improved to reduce the incidence of flash explosions. A three-dimensional model
of buffer bunker was established for a gas generator and the FLUENT was used to simulate the process of blo-
wing N, to replace gas in buffer bunker. The influence of the length of primary intake pipe and the angle of
secondary inlet on the time of gas replacement in buffer bunker was investigated. Experiment results show that
the N, concentration in buffer bunker increases sharply from the initial 60% and reaches 99% after 8 seconds
followed by a slow increase; while the CO concentration decreases gradually from the initial 30% and approxi-
mates 0 after 8 seconds, indicating that the replacement is completed. The O—degree air inlet is better than the
90-degree one; the optimal proportion of the length of the intake pipe to the total height of the buffer coal bunk-
er is about 1/3, and the replacement time is shorter. Through two-stage collaborative blowing, the structure ef-
fectively solves the problem of gas leakage from the buffer coal bunker and the flash explosion problem of the
coal storage bunker when adding coal.

Keywords: generators; gas leakage; N, blowing device; gas replacement; numerical simulation

WeFs H #9. 2022-01-06
ﬁEAIﬁE TR hEAEZOTEF RITI H (JAT190407)
—VEFRIA . I (1984— ), 2o, TG A, B2, i BRSSO 1) < ks AR IR T 52



8 FRE T

i 920 &

AR Z R T AT 64 8
SURTRL AT, 1 3l TR AR R A R SR
B AR 7 AN 32 375 i R A, B AT BE A A= A
T EA RS B ERRR AR AT RR
b AR T A R R G ) A R B
Y TTFT TR, 3 P R RS oy DA B ) 225 it
{7 At s, — 08 03 o it A O 1T SR R R
S i TEg R e FE G iR M
SRR E B IRIR B R S Y R, ]
AR BON L — S e h 3 ; 45 B 75 22 o B TN
HECIIER S 2 SR A R T BRI, 5 45 it
PG BT A 77 A KR, 51 R TN R 38 FT g i
BRI = &)

H ATE X ARG A 57 1 T R B B o AR
FEA 3T, B 1 R R R
AR R ABE T, i gt S ad 0, b KRR
A i R SR I 4R AT R R R R 5
PRI AFgE R B O K R S R e B
AT VA RE JEL U6l L, WS T AT 2801 B S Rk e oy i
PR | ARG e D JE A i v Ak S . 5
2 RE R ARY TR SRS ) 2 A, B S Ak
PUR Y B A, A ST /N 3R 1)
AL (LS-SVM) HyFBmIARAY | F50l A= 4 i i 15 iR
FERT CO, ¥t ;1 554 455k il MP—PIC J5 1A
ST T B S5 A X S AR PN AT k4 e B AR PR Y
SRR, 5 3 Jl L St AR b5 A
TS AR DR, 0 A 20 SR F R A
B, 0T T HRCR A R R B TR & A
SRR il A5 0 O SR S i KU A AT ik
(QRA) M H MW T BN T ZHRE, R
FLACS -0l =5 i) £ 73 A5 B RS2 i ]

ISR A e IR AR 25 5 MO 11 26
BN N, Q8 B kel R A B 1 R K
R, E R XA 2 P R st o A= e 5 1)
RGN R, R 1 B K PR B S Stk A
JEAG, [ R B AR R ph IR S i AR5
K FLUENT X 57 8 S AR s o7 B A= itk Js 1) R 9%
N, % B it T4k
1 H&EFE

Y iz 7 fE R <¥fE 5 # . FLUENT 8 it

5 o BB XA YT O R TG B ) 5 A S
O Y, o SPETTRRR LA T AaE FIE X

oY) + YY) == VI 45, (1)

Horr | S, Sy BOH R P s S T S B A4
PR, FERGET I N R TR N -1
AFIEE R, TR B R AT
1,58 N AW R A A B0 i 10825 N -1 A B RS
TR ER R, R T MRS BN N R
SFC AT 9 28 R B 3 A R 0 0 TR, A 48 A
SR N, o ¢ SII) p SR B RE 0 bl R
J ORI i Y EGE R F R BRI A

J, =—pDi‘m VY, (2)
e, b, RRAWTE | MR EY R,

2 YEREBMBREYE

2.1 YIBARE

P N, AT B R 1 frs , AW s =
e 2% v OB | R FLUENT 40060 B
BAEY a2 BiR G s sa Ze M K R
LN, HEARE T 3R ) 35945 1 N, i SAL,
FLEAE 3 mm; TS A7 Mk B2 80 mm AYHESCH
F1 o 22 P60 I R 0 1 <48 R R T e S
03 Ao 57 R R G2 i R B BRI
F TR A A R S — R, 28
G HEIE I RE - 5 B A IR a1 45 4 A9 N, 1E AL A
—FE WA RN A B TR B, R T
SR B S R, SRR R v R v B AR
S, U it ARG, BRI N, i#ER
FLEARAA 3.0 mm, PR bR AL B RS IR AR
BN, 0.6 mm, N TR EE B NECR, GK
B IR N SHER 5.0 mm, BN ECK 247 364 4,
DA% Tl 43 BRI AN 2 (¢) i

B1 ARERSKAKE

Fig.1 Two-stage nitrogen blow-off device
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Fig.2 Model of buffer bunker
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Tab.1 Composition and content of coal storage gas
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Tab.2 Simulation scheme
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Fig.3 Distribution of flow field in the buffer

bunker at 2 s
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Fig.4 Variation of gas concentration in the buffer

bunker with the replacement time
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Fig.5 Replacement with different air intake angles
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