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Figure 1 Powder fire extinguishing device

1.2 FE#HERAE

— PRI R AE 1~ 100 pm 2 [ ) A 1A B
N, FE 0. 1~ 1.0 wm Z A FR O 030K
PR, 1E 1~ 100 nm Z [8) B 94K b A, 1A L 428 /)
T 10 wm BR AFR R AR 1A TR B K KA
A BB KGR B9 BRAR A 10~ 75 wm
I B R R — il 5 um 2 AT A
SCREFE B R RLAE 7350 48 (10 4 pm A T —

FROH R 55 At by IR, B A v I SR PR B L, SR
BHLFE . NaHCO, #3K (48 .10 4 wm , I 56244
T TAHBRAR) , BKSAH E b (10~20 nm, L
RAEREMATREARAF),CO, N, He Ar T ik
(2R 99.99% , b1 B R T AR A . et
NaHCO, BHATE 60 °C fE il T B 47 Py T4 24 h %
KIKAY B K S R AR R B WS 0 BE 5 A &L 1k
MR & B B 3% J5t 43 H0 B K SOAH 4R
fRrkE S TR W R TE SR E L R IR G, R E
F# N 120 r/min, 38 F7 A [E] 24 150 min , &z 25l #5
FLAT 50T i sh P g 7K R T 1 R A R R
1.3 FTHIERTIMRENE

FESEI IR T, R SR B KPS
O 5k 2R A FR A DN AN [ S 7 AR T T 1Y R
JoT 6 4R, I 58 ok R AU G X R Y R
K, E 2K 4 pm NaHCO, 78 A [F] 5% 3~ X 57 (9
HOREHR

0.012

0.010

0.008 -

D)

j 0.006 -

HBREE /(g5

0.004 -

0.002

I ! 1 1 !

0 0.5 1.0 1.5 2.0 25
FE/(r-min)

2 4 pm NaHCO, H & R iR 7E fh &
Figure 2 Discharge rate calibration curve of
4 pm NaHCO,
IRV R USSR SBuE N W N s N
ARG H PRI E ¢ N
60q,
C = e 1000, (1)
g, ABRTERE B n TR HVRHE R o/s5 7,
hy A 2SR BRI B L/ min, AS 5256 v [ E R
20 L/min; V, - r JPE ARG BNV, X
(14 S B (A BUR A, L/ min V, b Xk B S5 o 3 A 4 1
AR R R B, L/min g r Ry X R R MR Y B e
1.4 LBWHE
T IR HRRHIE R 28 52, o5 HH e UM A B IX A
PR B E T AR e MR R AT BB, R 60 s
Jei , TE U6 A BAR e B A U 1R R 3R R




%3

FERIK 55 :NaHCO, 15 1L AR B[R] KK SR BT 83

T ARZETL 60 s, Al 5 Bl R il 4% TR 3h 2k
H /NI 5 5 380, 47 60 s P N SR 8 D) 4k 25
WRFGEEE IR, B E BRI, KA
IS X L 9 3 AR T B8 D DAy 7 32 e B SR K 3
BE N B AR A OO E R T R S 6 4 A 14 0
B RS20 2% 5 A () B 19 00 R A2 S0 5 T
R CIEGEIR SO R @ S/ S Y EE IS PN
2SR AR R AR 0 B, E AR AR RIS
FUAS AR B2 BN B A 1 1 5 K

2 HR5WR

2.1 BBV TN AR R B e SRR

o PRAIE 52 58 (9 9 B 1, 0 CO, N,
He | Ar UM A 2 KRG A7 400 1 08 KR e K i 552
B, LA S 75 55 56 4% PR T AN [R] A0 MR 40 1 AR K e
G K KRB, IS5 B BT A LA B AR
BOlE B R R, R 1 O S I A A5 SR K UG Y
I 5 K KR B 5 Takahashi %5 52 56 B8 /9 X L
RS

F1 BESETNFIGRTNRE
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Figure 3 SEM of two different sizes of powders
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Figure 5 Suppression of sodium bicarbonate powder flame change
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Figure 6 MEC of powders(4 pm) with different
concentrations of gaseous fire extinguishing agents
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Study on Synergistic Fire Extinguishing Effect of NaHCO, and Typical Gas

LIANG Tianshui, ZHANG Junge, MAO Siyuan, ZHANG Huajie

(School of Mechanics and Safety, Zhengzhou University, Zhengzhou 450001, China)

Abstract: This study aimed to explore the fire extinguishing effect of different particle size NaHCO, powder,
to compare the synergistic fire extinguishing effect between it and different typical gas fire extinguishing a-
gents, to obtain the best gas-solid ratio of synergistic effect, and to provide data support for the research of
gas-solid synergistic fire extinguishing. Taking 4 pm, 10 pm, and 48 wm NaHCO, powders with three differ-
ent particle sizes as the research object, according to the scanning electron microscope observation of different
particle sizes of NaHCO,, the uniform distribution of the powder particles was determined, and the
extinguishing was carried out based on the cup burner device. In the methane flame experiment, the influence
of the particle size on the powder fire extinguishing effect was analyzed according to the critical fire extinguis-
hing concentration relationship obtained from the experiment, and the 4 pm NaHCO, powder with the best fire
extinguishing effect was selected and the typical gas fire extinguishing agent CO,, N,, He, Ar was used for
gas solid-solid synergy experiment to obtain the critical fire-extinguishing concentration of NaHCO, powder at
different typical gas fire extinguishing agent concentrations, so as to calculate the synergy factor to quantitative-
ly evaluate the gas-solid synergistic fire extinguishing effect, and select the gas-solid ratio and typical gas fire
extinguishing agent with the best synergistic effect. Experimental results showed that the smaller the average
particle size of the powder, the better the fire extinguishing effect. The order of fire extinguishing efficiency
was 4 pm NaHCO,>10 pm NaHCO,>48 pm NaHCO,. The fire extinguishing efficiency of 4 wm NaHCO,
powder was about 2. 2 times of 10 pm NaHCO,; 4 um NaHCO, powder and gas fire extinguishing agent had a
certain positive synergistic effect. With the increase of the volume fraction of gas fire extinguishing agent, the
critical fire extinguishing concentration of NaHCO, powder decreased. In the atmosphere, there was a certain
similarity in the downward trend of the critical fire-extinguishing concentration. When the CO,, N,, He, and
Ar gas concentrations were 7. 1%, 6.4% , 8. 5%, 10. 1%, the synergistic effect with 4 wm NaHCO, powder
reached its peak, and the corresponding synergy factors were 0.58, 0.62, 0.69, 0.76; Among the typical
gases, CO, had the best synergistic effect.

Keywords: synergistic fire extinguishing effect; NaHCO, powder; inert gas; cofactor



