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ABSTRACT

Buildings in Korea have been getting higher recently and been being changed environmentally since the Korean fire
standard was released in 1968. It should be established to make a appropriate correspondence of fire fighting against the
those environmental changes. Most of all, fire water capacity which is basis of fire fighting service is a very significant
factor. In this paper, the Korean fire water capacity and fire water duration were compared with China, Japan and the
United states. Furthermore, fire water capacity, fire water duration, flow rate were compared by hazard classification,
occupant use, number of floor and area with water based fire suppression system. This study has been surveyed to show
what are difference, similarity, advantage and disadvantage on fire water capacity in the Korean standard comparing with
neighboring countries like China, Japan as well as the United states. This study could be found what level the Korean fire
water capacity is. So it suggests about more developed standard on fire water capacity with the result of analysis and com-
parison.
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U], 29|43, Ax gy B9 YZagas Table 2. 1968, 2012 Standard of Flow Rate and Simulta-
ol g3le] AIE Age), E5 YAEHE SAE A neous Operating Number for Fire Protection System in the

She Sulasiia, Selashian] sugge) e oo Cok
Be oke] Bo] Pashtt, uely JUHOR Be A%E Code | Standard of Enforcement | o), Npsc
of A 28 SuAs A, Solasday, Y ordinence 1968
sz a gl os 2Ert mepM Sujashddn, Indoor Fr';‘g 130 I/min 130 I/min
Se]astdn], AZYSHANTE 7P dnbARl AL Hydrant
sae & 4 A9, Qty Sea Sea
vt &S 19509 39 249 TAERARA Sprinkler Fr';‘év 80 I/min 80 /min
o7 A& ARFHAG. FALSHER] o] tial] &8k {7, System
- - L Qy 0ea 10,20, 0 ea
ashr Tl A2 A 196580 T4 AldE
o2 2012d 2¢ 159 /HAE iz, &= Outdoor Frla(;\év 350 I/min 350 I/min
gZe)dn| o] R otz G AR =40 u} Hydrant >en > e
o sl FRA AR &2 CIFolAE 2 oh il

Hal dale B2 7e] HHE o]Fo] YAV, I A
o 2 ¢ %4 He 79 Az A FEel8l Table 3. Standard of Duration for Fire Protection Systems
3ol it &sl i, &Sk FEAIE 9 Ak after 1968
=

TR3 715 A AR Feto] ofE R AFeol System | Indoor Sprinkler Outdoor
Ao}, 27, AT So] AM=E Q) Hx AAW 7= Hydrant System Hydrant
Sof 3t A&7} AFow Q@ EE= & AJHo|t). Year (min) (min) (min)

olo] B Ao 20129 2¢ 1589 MAE T2 1968 20 20 20
asl ), axegeiane sAsE, e x5 1969 20 20 20
T FEAIZre] AR E 7 U] Asl {7, 4k 1974 20 20 20
FTHAIZY, skl sl va, B4 2 A QkstarA) s 1976 20 20 20

1977 20 20 20
2. L2} $HASKEH| 7|Fe| 23A} 1978 20 20 20
1980 20 20 20

ellA AFHRe] vt Hxo| e JH o] 1982 20 20 20
19504 39 24 TAWERANFE ) 02 Ag A= 1984 20 20 20
o 2 JAle] a2 kAl dis] o] g A 1986 20 20 20
o] FA| sk o] gk FAIZQI 7IES ot E 4 ¢l 1087 20 20 20
ot 1958d My AR FM FA 28 du o g 1989 20 20 20
RO SRR A e
A 208 o) WTE 74]*‘6‘ T AUe L AR > 2 = 2
s 0*%:3}1 °‘;} :Lﬂib‘rﬁ;ﬂ 47{@}4&1011 el & s = 2 2
By o 1;;] PO 0];0} Tr 1996 20 20 20
° Toom O A 1998 20 20 20

7ol 19689 19 159 Mgy AR O T2
W A8 O] AW ARH AT owf e el 2t ;?;2 zg Zg ig

3 [e] > [e) y =1
Hap 22 FAARD Al o] AX gl o] AIRFE 2002 0 0 0
Table 1. Standard of Fire Protection Systems in Enforcement 2003 20 20 20
Ordinance of the Korean Fire Code 1958 Edition 2004 20 20 20

Class System Flow_rate Dura_ition 2006 20 20 20
(I/min) (min) 2007 20 20 20

Class 1 | PUmP or moving discharge | 130, 0 2009 20 20 20
device (Indoor Hydrant) 68 2011 20 20 20

Class 2 Sprinkler System 45 - 2012 20 20 20
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Table 4. Standard of Flow Rate and Simultaneous Operating
Number for Fire Protection System in the Korean Code 2012

System | Indoor . Outdoor
Division Hydrant Sprinkler Hydrant
Flow rate (I/min) 130 80 350
Simultaneous
Operating number (ea) 5 10,20, 30 2
. <29F 20 20 20
burdion 13y 40F | 40 40 :
(min)
>50F 60 60 -
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Table 5. Simultaneous Operating Number for Sprinkler Sys-
tem in the Japanese Code

Simultaneous
Occupancy operating
number (eq)
Department, 15
Apartment, Hospital, Mixed use | (High sensitive
Nursing home, facility of building heed 10)
handicapped, Restaurant, 10
Night club, Retail, Parking Bi‘l’(‘)’(v)rlo (High sensitive
lots, Airport, Religious head 8)
facility, Factory, Movies, 15
TV studio Above 11| 4 jioh sensitive
Floor head 12)
30
1, 2, 3 Class | (High sensitive
head 24)
Rack factory
20
4 Class (High senditive
head 16)
Underground, . (High constive
Underground street head 12)
Facility handling & storing 20
hazardous materials with . -
. - (High sensitive
the designated amount head 16)
of 1,000 times
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Table 6. Standard of Flow Rate and Simultaneous Operating
Number for Fire Protection System in the Japanese Code
2012

Division ysem :'r;z?:rrn Sprinkler (H);g:gﬁ:
Flow rate (I/min) 130 80 350
Simultaneous Operating 2 10, 15, 2

number (eq) 20, 30

Duration (min) 20 20 20
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Table 7. Flow Rate of Indoor & Outdoor Hydrant in the Chi-
nese Code

Building | Flow rate (I/min)
Occupancy height | Indoor | Outdoor
(m) | hydrant | hydrant
. <50 600 900
Residence

>50 1,200 900

Luxurious residence,
hospital, class 2 retail,
exhibition., mixed use
building, library, broad

casting station, post >50

office, school

<50 1,200 1,200

1,800 1,200

Luxurious hotel, over
1,000 m” retail, exhibition,
over 1,500 m* mixed use

building, broad casting >50
station, post office, hotel

1,800 1,800

2,400 1,800

i

Table 8. Sprinkler System Design Flow Rate in the Chinese
Code

Hazard Density Design area | Flow rate
Classification | (I/min - m?) (m?) (I/min)
Light hazard 1 4 160 640
Ordinary 1 6 160 960

hazard 2 8 160 1,280
Extra 1 12 260 3,120
hazard 2 16 260 4,160
1 12 200 2,400

Storage 2 16 300 4,800
3 20 260 5,200
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Table 9. Water Supply Requirements for Standpipe Systems

Type Flow rate (I/min) Duration (min)
1,893~3,785 or 4,731
Class 1 (Not sprinklered) 0
Class 2 379 30
1,893~3,785 or 4,731
Class 3 (Not sprinklered) 0

3k 42Hkets] =8|, A2748 4%, 20139
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Table 10. Water Supply Requirements for Pipe Schedule
Sprinkler Systems

Occupancy Flow rate Duration
Classification (1/min) (min)
Light hazard 1,893~2,839 30~-60
Ordinary hazard 3,218~5678 60~90
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Figure 1. Density/Area curves in NFPA13.

Table 11. Water Supply Duration Requirements for Hydrauli-
caly Calculated Systems

Occupancy Duration (minutes)
Light hazard 30~60
Ordinary hazard 60~90

Extra hazard 90~120
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Figure 2. Duration for indoor hydrant system.
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Figure 3. Flow rate for indoor hydrant system.
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Figure 4. Duration for sprinkler system.
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Figure 5. Fire water capecity for 25F apartment.
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Table 13. Fire Water Capacity for 15F Department Store

4.1 2559! OHIIE 435l+3 H|I
=227} o5%=0] AT olTEE wulg MAsle] 7} U Classification Korea | Japan | China | USA
Zhe] A8l vlaste] A4 Table 120] Z7ol u} F'lc;"r‘r’“:late 650 | 260 | 2,400 | 3,785
2} Figure 50l Ve ATt | (Veni)
Indoor Duration
| | hydrant (min) 20 20 180 30
Table 12. Fire Water Capacity for 25F Apartment Fire water 13 6o 5 | 136
Classification Korea | Japan | China | USA capacity (m°) ' '
Flowrdle | oo | 260 | 1,200 | 2,840 Flow rate | 5 100 | 1200 | 1,280 | 1,136
(1/miny) (I/min)
Indoor Duration . Duration
hydrant (min) 20 20 180 30 Sprinkler (min) 20 20 60 60
Frewder | 45 | 52 | 216 | 852 Frewder | 4s | 24 | 768 | 682
capacity (m”) capecity (m”)
Flowrate | ohy | 1200 | 640 | 568 Fowrate | o5y | 350 | - -
(I/min) (I/min)
. Duration Outdoor Duration
Sprinkler (min) 20 20 60 30 hydrant (min) 20 20 - -
Frewder | g5 | 24 | 384 | 17 ons O I N T I T
capacity (m”) capecity (m”)
Total fire water 20 | 202 | 2544 | 1022 Total fire water 68 | 362 | 5088 | 1818
capecity (m’) capecity (m")

St=tslA| Avbsts] =84, #2748 A4%, 20134
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Figure 6. Fire water capacity for 15F department store.
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Table 14. Fire Water Capacity for Mixed use Building

Classification Korea | Japan | China | USA
Flow rate | oo | 260 | 2400 | 3,785
(I/min)
Indoor Duration
hydrant (min) 60 20 180 30
Fire water
capacity (m3) 39 52 432 | 1136
Flow rate
: 2,400 | 1,200 | 1,280 | 1,136
(I/min)
. Duration
Sprinkler (min) 60 20 60 60
Fire water
capacity (m3) 144 24 76.8 | 68.2
Flow.rate 250 350 i i
(I/min)
Outdoor Duration
hydrant (min) 20 20 i i
Fire water
cpacitym) | | T | T |
Total fire weter 190 | 362 | 5088 | 1818
capecity (m”)
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Figure 7. Fire water capacity for mixed use building.
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