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Fig.1 Section of energy storage prefabricated cabin
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Fig.2 Side view of energy storage prefabricated cabin
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Table 1 Thermodynamic parameters of lithium
iron phosphate battery materials
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Table 2 Fire growth factor
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Table 3 Working conditions at different
fire source locations
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21 Sy ERE
K6 gyl TIRIENLEAETOL 1 KK
HIETHIL .

(b) +=18.2's

(c) =30.4s (d) =79.0's

E6 IR1BKYEER
Fig.6 Condition 1 smoke dispersion

HI 6 AT, XYL 1%t A IR 5 R T
TRRRGEIS , D I SRR R o 32 B HOP A A
AIREI ,0=5.2 s I, XL E B TH 2 AERE TR AR
TR G, 55 2 W AR 5 R 7 A, 5 Bt RE T3
il A8 TOUARIE J8C ORI 6 9, OF 17) Wi ) i, ¢ =18.2 s
F, AR A 1 O TR RS G
JEo 1=30.4 s W, MY IO if BE U BB IR, Bt
I, A SRR TRl 0=79.0 s B, H 58
A BETHRIAE .

RAGIH T 9 MR E N 1 & RETTH]



e AH)LHER 210

P ™ FBCST T) 8 a6 b e B, KR A A A
AR B A A U A A TOURR B 0T, 7 A ) R R
FUIRTHZ A ALE o AR L B AR L R P, 2K
TR DU JE A P e QB A, RO I B, FE
HEAGERE T AG Ir o5 I [ B T R K 4 67 B A
FEL L 2R e ] N DO B A R AL, TR B
EMSNIFAT S GUVACR U S o P B T S 8
e HEAH B 2R R L B AR R R
HR DA, PR 25 TV A% 3 B, 5 BUR R i T
o JRHBIRE T 2 T BUR MRS U L REAR, AT
T RGR BB BE , 5 1 23 SO I, RIS < BT,
AN UL, MO AR FR o 2 X IR IR 6 A A I
TBIE BEH I, PSR AR AR S 2%, M T O
PN e a7 € G e R Y = e S B
AUZI B AR, (o A5 0 2 AR SR 4 L 3 7™ A 9
Z s B, 0 =70.7 s W, A5 T8 B fE
il A o
F4 AEIATESFRERER L

Table 4 Comparison of flue gas diffusion time under
different operating condition BAfi.s
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Fig.7 Variations of H, mass fraction at different times
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Fig.10 Longitudinal section temperature in condition 3
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Fig.14 Longitudinal section temperature in condition 7
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Table 5 Main parameters of perfluorohexanone
fire extinguishing agent
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The change rule of smoke dispersion and temperature evolution in fires

within lithium iron phosphate energy storage prefabricated cabin
ZHANG Yin', QIN Chaoqun', TIAN Shuangshuang', GE Zhichao®, DONG Jun', ZHANG Xiaoxing'
(1. Hubei Engineering Research Center of Safety Monitoring of New Energy and Power Grid
Equipment, Hubei University of Technology, Wuhan 430068, China;2. State Grid Zhejiang
Electric Power Co.,Ltd., Wenzhou Power Supply Company, Wenzhou 325000, China)

Abstract ; With the large-scale application of electrochemical energy storage ,the safety of energy storage prefabricated cabin has
become increasingly prominent. The study of the differences in energy storage prefabricated cabin fires under different thermal
runaway positions in the energy storage prefabricated cabin can help to design more effective monitoring and fire extinguishing
systems, and to improve the safety performance of the energy storage prefabricated cabin. Therefore, it is of great significance to
simulate and study the change rule of smoke dispersion and temperature evolution in energy storage prefabricated cabin under
different thermal runaway positions. Based on direct numerical simulation and vortex simulation, a numerical model of lithium
iron phosphate energy storage prefabricated cabin based on the size of the actual energy storage prefabricated cabin is studied,
and the #* model which is more in line with the development of the fire situation compared with the stable fire model, and
investigated the change rule of the smoke dispersion and temperature inside the prefabricated cabin by simulating the fire
situation with different thermal runaway positions. The simulation results demonstrate that smoke displays distinct dynamic
behaviors depending on the thermal runaway positions within the energy storage prefabricated cabin. When thermal runaway
positions occur closer to the bottom,smoke exhibits swifter movement and the cabin fills up in a shorter time. Additionally, as
the thermal runaway positions above 1.85 meters approach the top, accompanied by significant temperature fluctuations.
Notably, there is a noticeable amplification in the temperature disparity along the horizontal axis of the energy storage
prefabricated cabin. Moreover, the design scheme of the fire extinguishing system for a standard energy storage prefabricated
cabin with a rated capacity of 1.2 MW -h is analyzed. This perfluorohexane fire extinguishing system,with a sprinkler intensity
of 20 L/(min-m*) , a sprinkler angle of 120°and a particle size of 50 wm, can successfully controls fires and mitigates fire
damage. The research results in the article can provide theoretical guidance for the distributed deployment strategy in energy
storage prefabricated cabin and fire safety design of monitoring and warning devices.

Keywords : lithium iron phosphate battery; energy storage prefabricated cabin; numerical simulation; thermal runaway; gas

evolution ; temperature variation
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