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Abstract

A fire sprinkler system is very important to extinguish fire in the building. The sprinkler system
initiates sprinkler discharge if the detection system identifies a developing fire and opens the pre—action
valve. However, pre—action fire sprinkler systems mainly installed in the underground parking lot at the
apartment complex do not properly operate at fire if the connection type of fire sprinkler systems does
not properly installed and operated. This study identified the relationship between fire dispersion &
damage and the connection type of water supply in the sprinkler system from many fire cases at the
apartment complex in South Korea. In addition, this study also identified the water supply differences
and characteristics between South Korea and foreign countries. The main purpose of this study is also
to improve the water connection types in the sprinkler system that can reduce the potential failures of
pre—action valve operation through electrical signal system. The study also suggests the improvement
plan for water connection types in pre—action fire sprinkler system that can minimize potential failure of
pre—action fire sprinkler system. The suggestions for revising the fire safe standard in South Korea
includes letting the water supply pipe of sprinkler system water inlet connect to the second side of
pre—action valve and the water flow device that can minimize potential failure of sprinkler system.
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<Table 1> Valve Operation Characteristics Depending on Kinds
Equipment Wet Pipe System | Dry Pipe System | Preaction System Deluge System

Head division

Enclosed type

Enclosed type

Enclosed type

Open type

Water under

Water under

Water under

Water under

Main installation

Primary
pressure pressure pressure pressure
Water under Compressed air, Air pressure Air pressure
Secondary _
pressure nitrogen (Non—pressure ) (Non—pressure)
Water flow .
. Alarm valve Dry valve Preaction valve Deluge valve
device
Sensor Non Non Being Being
Operation method Mechanical Mechanical Electrical Electrical
A potential
A general target Indoors or Indoors place danger spot for

place (apartment outdoors place -Not heated momentary
household) —Not heated (parking lot) expansion of
combustion
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[Figure 1] Connection of SP equipment’ s water
inlet of preaction system.
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<Table 2> Analysis Table for Operation Present
Condition of SP system — Ministry of Public
Safety and Security

Not
. Not
L Work working . Un—know|
Division | Total . . working
effectively|for fire on| K nness
(ineffective)
small scale|
2014 975 454 411 65 45

2013 798 386 357 55 220
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[Figure 2] Standard about connection for water
supply pipe of NFPA13.

<Table 3> Comparative Table for Standard about Connection for Water Supply Pipe : NFSC vs NFPA

Spot for connection for water supply pipe on the basis of water

Method for | Valve opening flow device
system method Wet pipe system )
Y - — Based on America(NFPA 13)
Dry pipe system Actualities
Wet pipe . Primary or . . .
Mechanical . Primary side Secondary side
system Secondary side
Dr ipe . Primary or . . . .
Y pip Mechanical Y . Primary side Primary side
system Secondary side
. . Primary or . . .
Preaction Electrical Primary side Secondary side

Secondary side

. Primary or . . .
Deluge Electrical . Primary side Secondary side
Secondary side

Both of wet
and dry

- Primary side
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[Figure 3] Site of fire case.

<Table 4> Problem and Implications of Fire Case
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Cause of fire

. Un—knownness
(assumption)

Division Case 1 Case 2 Case 3
Move in 2002. 09 2013. 02 2012. 10
Date of fire 2013. 01. 10 2013. 08. 20 2014. 07. 14

Arson Arson

(assumption)

Time of the fire 00:15 03:28 03:15
Time of report(delay) 00:34(19 min.) 03:56 (28 min.) 03:23(8 min)
Use time for arrival of . . .

. . 11 min. 8 min. 7 min
fire engine
Use time f.or (?omplete fire 80 min. 165 min. 99 min
fighting
Damaged vehicle 80 155 129
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