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Fig.4 The combustion process of transformer oil under the action of explosive charge

(oil volume: 3L; detonation energy: 91. 766k])
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Fig. 10 Explosion overpressure profiles of transformer oil at different fire-fighting equipment locations
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Experimental study on anti-explosion of fire-fighting equipment
under the action of transformer oil explosion

LIU Zhiyu's, WANG Changjian®*®, WANG Quan'**,
MA Hongsheng®?, ZHANG Jiaqing”®, HUANG yubiao®’
(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China; 2. School of Civil
Engineering, Hefei University of Technology, Hefei 230009, Anhui, China; 3. Anhui International Joint Research Center on Hydrogen
Safety, Hefei 230009, Anhui, China; 4. Anhui Engineering Laboratory of Explosive Materials and Technology, Huainan 230001,
Anhui, China; 5. State Grid Anhui Electric Power Research Institute, Hefei 230601, Anhui, China; 6. State Grid Laboratory of Fire
Protection for Transmission and Distribution Facilities, Hefei 230601, Anhui, China; 7. Anhui Province Key Laboratory for Electric Fire

and Safety Protection, Hefei 230601, Anhui, China)

Abstract; In order to study the deflagration characteristics of the transformer oil and the anti-explosion
performance of the fire-fighting equipment, the anti-explosion experiments of the fire-fighting
equipment were carried out with various initiating explosive masses and transformer oil volumes. A
high-speed camera was employed to record the evolutions of fireballs, and three pressure sensors were
used to measure explosion overpressures. The experimental results show that four overpressure peaks
can be clearly observed on the explosion overpressure curves of transformer oil, which are the
explosion overpressure peak of the explosive charge., the negative pressure peak induced by the
overexpansion of gas and oil mist after the explosion of the charge, the overpressure peak of reflected
wave attenuated by oil mist, and the overpressure peak induced by oil mist explosion. With the
increase of oil volume, the maximum expansion radius of the explosion fireball increases, but the
expansion rate of the explosion fireball decreases rapidly. A significant reduction of the overpressures
of the shock wave at the fire monitor, fire hose, and CAFS spray pipe is found. Due to the limitation
of initiating explosive mass and transformer oil volume, the maximum explosion overpressure was
only about 30kPa, which does not cause obvious damage to the fire-fighting equipment.

Keywords: transformer oil; explosion dispersion; fireball; explosion overpressure



