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Abstract Most electric rooms are located in the underground spaces of buildings. When a fire occurs in electrical
equipment, the fire expands to cable insulation material, resulting in toxic smoke and combustion products. If the
smoke and combustion products quickly move vertically and horizontally, the evacuation of occupants and firefighting
activities will be hindered. Therefore, it is necessary to design optimal equipment for smoke control in cases of fires
in electric rooms. This study analyzes the characteristics of smoke and combustion products in fires in a cubicle-type
switchboard in an electric room using PyroSim, which is based on the program Fire Dynamics Simulator (FDS). The
fire modeling consists of four scenarios according to the operation mode of the mechanical ventilation equipment, the
amount of air supply and exhaust, and the location of the air supply slot. The analysis shows that the mechanical
ventilation equipment improves the smoke density, visibility, carbon monoxide concentration, and temperature
characteristics. The visibility and temperature characteristics were improved when the air flow rate and the location
of the air supply slot from fire defense regulations were applied.
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Fig. 1. Floor plan of mechanical ventilation equipment
in electric room
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Table 1. Conditions of analytical model

Classification Contents

Inside of cubicle type

Location of ignition source switchboard

Heat release rate 3,500kW/m2
Number of cells for mesh 84,600
Grid size 0.2mx0.2mx0.2m

Table 22} 7| Concrete, Steel, Cable?] &4 #h2
PyroSim 2015 =194 Bryan Kleino] ]3] xﬂ 3
H AEE 28351501, Table 33 2] Ao] ‘:'9]
A1 PE/PVC7} WS- o}-“ Aow BAL

-——E

Sooto] AYHEE

sk

Table 2. Material properties applied to modeling

Cable
1,380
1.289
0.192

Steel
7,850
0.46
45.8

Concrete
2,280
1.04
1.8

Classification
Dcnsity(kg/ms)
Specific heat(kJ/kg-K)

Thermal conductivity(w/m-K)
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Table 3. Material properties of PE/PVC applied to

modeling
Classification Contents
PE/PVC Molecular composition I(-:I(;dr:ogzcn 35
Maximum heat release rate 200kW/m’
Heat of combustion 20,900kJ/kg
CO Yield : 0.147
product Soot Yield : 0.136
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Table 4. Conditions by scenario configuration

Air flow | wind | Air supply slot _
Conditions rate speed i height Ventilation
size c1g equipment
(mS/h) (m/s) (mz) (m) quip
Scenario 1 2,000 1.85 0.15 29 inactivated
Scenario 2 2,000 1.85 0.15 2.9 activated
Scenario 3 5,000 1.85 0.38 2.9 activated
Scenario 4 5,000 1.85 0.38 0.7 activated
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