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ABSTRACT

A sprinkler is a fire extinguishing equipment installed in a protected area where a detector or head detects a fire and
automatically puts out the fire. However, the Ministry of Land, Infrastructure and Transport’s “Regulations on Building
Evacuation and Fire Protection Standards, etc.” stipulate that fire compartment area should be reduced to three times by
installing sprinkler facilities in the case of factories and warehouses. In this study, fire hazard was analyzed for a real PCB
factory which mitigated the fire protection zone by sprinkler installation, and the head opening characteristics of sprinkler
facilities through computer simulation, installation standards of sprinkler facilities, thermal performance, operating range, and
the amount of water sprayed to identify the problems of operation of sprinkler facilities in case of fire, and to suggest the
grounds such as required sprinkling flow rate for system improvement.

Keywords : Sprinkler, Manufactory plant, Factory, Required sprinkler water flow, Fire simulation, Numerical calculation
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Table 1. Comparing Installation Targets of Sprinkler Facilities in Warehouse Facilities

Countries

Subject of Application

South Korea

- A Warehouse with a Height of more than 10 m and a Floor Area more than 1,500 m’

- Floors with a Floor Area more than 1,000 m’ or Higher than 4 Floors

- A Factory or Warehouse Facility Handling Special Combustible Materials with a Quantity of 1,000 Times or
more Determined by the Enforcement Decree of the Fire Services Act

US.A - A Warehouse for Flammable Liquids
(NFPA, FM) - Buildings with Storage Height above 55 ft.
- A Typical Warehouse with Floor Area of 1,000 m’ or Higher
China - A Storage Warehouse for Chemical Fiber, Fur Products etc. with a Floor Area of 600 m' or more
- Storage of Combustible Materials or Storage of Floor Area 500 m' or more Storage Purpose
Vietnam - Buildings over 5.5 m High for Warehouse use

Table 2. Foreign Standard of Placement of Sprinkler Facilities

Countries Installation Placement (Interval Distance)
- Light Risk: Protective Area of a Sprinkler Head Within 18.6 m’, Maximum Distance between Sprinkler
Heads 4.6 m
USA - Intermediate Risk: Protective Area of a Sprinkler Head Within 12.1 m’, Maximum Distance between
(NFPA, FM) Sprinkler Heads 4.6 m
- Higher Risk: Protective Area of a Sprinkler Head Within 8.4 m’, Maximum Distance between Sprinkler
Heads 3.7 m
Chi - According to Spraying Density (4~20 LPM/m’), the Maximum Distance between Sprinkler Heads is
ina ,
3.0~44 m and the Protection Area is 9.0~20.0 m’
Viet - Critical and Intermediate Risk: Protected Area of a Sprinkler Head Within 12.0 m’
ietnam
- Higher Risk: Sprinkler Head Protection Area 9.0 m’
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Figure 2. Watering disturbance by utility piping.

Table 3. Fire Simulation Input Condition

Classification Input Value
Combustible Two Panel Workstation
Property Polyvinyl Chloride
Fire Growth Ultrafast
Initial Temperature 20 C
Simulation Time 500 s
Combustion Heat 20,000 kl/kg
Mesh Size 02 m x 02 mx 02 m
Ventilation Type Isolated
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Figure 3. Installation position of sprinkler head on FDS.
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Figure 4. Heat Release Rate (HRR).
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Figure 5. Temperature distribution diagram where red part operates
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Figure 6. The diffusion range of smoke (t = 227 s).
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Figure 7. A Scene of opening of sprinkler heads.
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