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Study on the Spatial and Temporal Development Characteristics of Fire Smoke and
Temperature in Indoor Transformer
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Abstract: Water spray system is an important means for fire suppression of transformer. As for the transformer cham-
ber equipped with water spray system, in this paper the FDS software is used to conduct numerical simulation re-
search on the development of the fire in transformer chamber under the action of spray, and obtain the temperature
variation and soot generation as well as distribution during the fire development process. The results show that in
case of no spray the maximum temperature of observation point 1 in the combustion zone can reach 966 °C, then grad-
ually decreases and finally fluctuates around 500 °C. The soot generated by combustion firstly accumulates at the top
of the transformer chamber, then spreads around, and at last gradually diffuses throughout the entire transformer cham-
ber. The role of the spray is mainly reflected in reducing the heat release rate and temperature at the same time during
the fire process, but it has little effect on the indoor smoke plume movement. The motion of spray droplets is close to
that of soot. The temperature near the wall of the transformer chamber is mainly affected by the diffusion of soot.
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Fig. 1 Geometric structure of transformer chamber
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Fig.2 Comparison between simulation results and experimental results of oil pool fire with a diameter of 300 mm
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Fig. 3 Temperature distribution diagram of symmetrical

plane of transformer chamber
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at observation points over time
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transformer under the action of spray
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at different times
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Fig. 13 Temperature of observation point near the door

and window under the action of spray

6
— BBHOER —— WIS R
1400
e @)
® B
B 1200 =
¥ oL
#
0 . . .10
0 100 200 300 350
ENEIS
E14 BEERTSAEREE RN SRE
P B 1B B S 1L
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