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[ Abstract |

cal environment, a three-phase class A foam extinguishing agent consisting of class A foam extinguishing agent with nano-SiO, particles

In order to improve the fire extinguishing efficiency of forest fires and reduce the damage to forest resources and ecologi-

was prepared. The effects of nano-SiO, mass fraction on foam stability and fire extinguishing efficacy were investigated by using the
double injector method and the wood stack fire extinguishing test platform. The results show that the nano-SiO, significantly enhanced
the foam stability and delaye the foam precipitation and foam coarsening; the three-phase class A foam extinguishing agent extinguishe
the flame more quickly and efficiently under the same driving pressure without rekindling and at a lower dosage than the traditional class
A foam extinguishing agent; and the three-phase class A foam extinguishing agent with 1. 5% SiO, show the best extinguishing efficacy.
The three-phase A-type foam extinguishing agent significantly improves the fire extinguishing efficiency, reduces the consumption of ex-
tinguishing agent, and has low cost, which makes it suitable for large-scale forest fires. The study provides a new solution for the effi-
cient extinguishing of forest fires and has a wide range of practical applications.
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Table 1 Physicochemical parameters of nano-SiO,
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HL-200 200 20 3.9~4.5 =2.0 40~60 =99.8

o £Nn e & e & =
200 nm EHT=3.00 kV Signal A=SE2 Aperture Size=30.00 um
WD=11.0mm Mag=100.00 K X Time: 9:32:27

El 1 40K Sio, /Y SEM
Fig. 1 SEM image of nano-SiO,
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Fig. 2 Dual syringe
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Fig. 3 Test platforms

ML . www. stae. com. cn



R T NI N N -

8310 Science Technology and Engineering

2025,25(19)

2 REERSHSH

2.1 thiketE 5iaEEw s

Bl 4 Fr 7R K 25% B Bl it E) T, o HHE 4
AL Bl 40K Si0, 0t i 43 550 H 3G n, =R TR Y
Ty, S IBWT LT BT JUHIZ YK Si0, JiT 2 534X
KT 1.0% B, Ty, YERTE B I Bl 25 o7 53 B0
i 1.5% , oo R —FP R RERES . HYHK Si0, 5T
HOECN 1. 5% B, = MR B B2 I K R 202 A -
TR 4 15, 9K Si0, FZE R B2 IRE5 1,
FCA ZE WA AR T 3 A o3 A O = 3 1 TR A Y
FHEE NINTAE 52 1 WA W BT W 3, A 8Bk T
S AT S ARAE T . AN, 9K Sio, W
FBE b ANASCRT L T i B TR B 8 AT A gk /N AR A
FE AT A, HESE PN AT A B R B R RO
P SR N IE B S S5, i — 20 158 T i
IR ZE R e

5 SRR HUAR# #2 #4 #6 3@ 1T AUE

350 |
300 4 \
250 / \

200 . [ N

Bt /s
/

150 ./
100F

50

0 L L L L
0 0.5 1.0 1.5 2.0 2.5

PRSI0 TR %L/ %

Bl 4 25% J5T & BT s A

Fig.4 25% mass separation time

3

]

loz—=

3

120 s 240's 360 s 120's 240s 360s

K5 iR
Fig. 5 Foam drainage
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Table 3 Fire extinguishing test results
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Fig. 7 Wooden pallet fire extinguishing test procedure
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Table 4 Foam extinguishing agent
consumption and flow rate

e Y4k sio, UK 1/ L RRChh: v
JR /% MPa (Lemin~")
#1 0 0.5 24.75 21.9
#2 0.5 0.5 18. 66 21.8
#4 1.5 0.5 12.50 21.5
#6 2.5 0.5 16.91 20.8
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WL, HEMGT A 28K KGR,

BCSEIRAAR DA T8 HS 11 Ak LA — 418 5 10 0 3 7K S
MRS MR 2%, B R e 96 TR KK ) e R L,
KXH

= 24 (2)
H(2) . d HEEHIE R m; o NTAKAIW)EE  m/
s; g NE IR B9, 8 m/s*,

FKH I o J
v=4 (3)

K (3) P e o AFARRIWIHE m/s; Q MTAKRAITR =,
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Fig. 8 Thermocouple T1 ~T6 changes
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Table S Average cooling rate
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