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ABSTRACT

While a performance based sprinkler design method has been widely used in UK and USA accord-
ing to fire hazards of occupancies, Korean fire safety industry could not yet accept it due to non-
standardization on risk level of various occupancy. Even only two or three spray pattern sprinkler was
produced in Korea fire safety industry, therefore, various spray pattern sprinklers have not yet intro-
duced to major occupancies. Spray pattern sprinklers with one of two K value have been used in all
occupancies in Korea Market. UK and USA's Fire industry should produced the spray sprinklers with
various K-factors and protection area due to performance based sprinkler design requirement. There-
fore the fire load density for main occupancies has been investigated in order to compare with instal-
lation standard in advanced countries. Eventually a lot of variations in orifice and K factors of
standard heads were set up including special heads needed for high hazard areas such as large drop
type, enlarged orifice type and early suppression fast response.

Key words: Fire hazards based sprinkler installation design , Minimum water density, Expected operation area
of simultaneous discharge, K-factor
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design.
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Table 1. Occupancy Risk Level According to the Category
of Hazard

Hazard Leve Type of Occupancy

rooms not more than 126 m? in
area (mainly residential)
hospitals, hotels

Light Hazard (LH)| * museums

* libraries

¢ sanatoriums

* offices

o restaurants, cafes

OHL 1, non-combustible products

* retail shops

OHZ 1, tobacco factory potteries

« manufacturing processes of a
greater hazard than OH2, but till
not especially hazardous, e.g air

OH3 craft boot and shoes & capet,

clothing, corn and provender,

paper goods, plastics(but not
foamed), warehouses

Ordi-
nary
Hazard
(OH)

OH3 | ¢ cotton mills, distilleries, match
Sp. factories

arcraft hangars

firework manufactures,
manufacturers of foamed plastics,
manufactures of foamed rubber
goods, paint and varnish

High | HH-
Hazard | Process
(HH) | Type

bulk, pallets, racking storage (h.
exceeding 4 m)

various combustible goods stored
HH- (heights exceeding 3 m), cork,
High chipboard, dcohols and lacquer in
Piled cans, non foamed plastics,
foamed plastics and foamed
rubber products (heights
exceeding 2.1 m), foamed plastics
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Table 2. Min. Density and Min. Operation Area of Water
Discharge According to the Category of Hazard

I\D/vftgrn *Min. Water
Hazard Level ) Area Quantity/
Density (m?) Minute (1)
(mm/min)
. 2.25(LPC)
Light Hazard (LH) | % 7Ne e 84 2701
OH1 72 3751
Ordi- [ op2 144 7251
nary
Hazard | OH3 50 216 1,1001
(OH) | oH3
Speoid 360 1,8001
. 75~17.5 | 260~260 | 2300~4850
High Hazard (HH) | 5, 30,0 | 300-375 | 6200~9650
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Table 3. Min. Water Discharge Area of a Standard Sprinkler
Head and Ingtalation Distance According to the Category
of Hazard

Max. Stadard
Hazard Level | Coverage | Space Remarks
Area (m)
Line
Light Hazard Max S.(a) .
(LH) 21m? | Cross | Line S@
S(b) 46 Cross S(b)
OH1 p @
Line é )
OH2
Ordinar Max S(9 (®)*
Y| OH3 | 12m? | cross
OH3 S(b) 40| ®: Head
Specid [ | 4 protec-
Max Line tion area
: Cowvi
High Hazard | 9% | S@ | of 1 ree
(HH) (Rack | Cross
75m?) | S(b) 3.7
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Ordinery [ OHa | - Sprayed Type deflector | 4o Hazad | Waer | Min | Water fMin
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Max. Coverage Area Level Density , X
OH3 for 4 heads 12 m? i (m) | Minute (1) | (min)
Special (mm/min)
- 15mm Orifice Light Hazard | 2.25(LPC) 84 2701 20
(K = 80) (LH) 2.7(NFC)
- Sprayed Type deflector OH1 72 3751
- Max. Coverage Area )
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(HH) - 20 mm Orifice 37m (OH) v
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Figure 2. Conventiona sprinklers.
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(a) Up right (b) Pendent (c) Side wall

Figure 3. Extended sprayed sprinklers.
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Table 6. Comparison between US Sprinkler and Korea Sprinkler through K Value According to Same Orifice of Sprinkler

Head
) . Oversess Products Domestic
Dial Orifice -
Type (Max. Spacin) K Type (Max. Coverage) K
10A/10 or 15A/105 | Resdencid (4.6 m) 44, 61, 70, 74, 78, 82, 105 Residencid (5.2m) 475525
15A/11.2 Residencid (4 m) 40, 60, 80 80
— Sandard Head (4.6 m)
20A/135 Residencia (4 m) 15 15
15A/11.2 Extended (4 m) 80, 115 - -
20A/17.8 ELO (4m) 160, 200, 240 - -
20A/17.8 Large Drop (3.7m) 160 - J]E 162
20A/17.8 ESFR (3.7m) 160, 200, 240, 360 - J]ZE 203
15A/105 Head for Indtitutional 80 - -
15A/11.2 Window Springkler 80 - -

J. of Korean Ingtitute of Fire Si. & Eng., Vol. 26, No. 2, 2012



[ee]

A}k (prescriptive)7]9ke] A A 7|9

AR7H4 S 52m o= 34 o]

29U FAY

T 7lue] 2y SAAES
I FAR FR 2xYTY

5P Kk depstelel s

Tl a7eha g MFUEE UEsle] JE 25
& 7Fe e viel Fujol A

2 Agsp) gl

dgHoz Hgs

U3 EFY 22

rumyge dEE FRH0E e

bolfol @ % Q& A o

Rolch. olgl A g712e] Zpol 215t

3 FEE RRSE e 2

> of\
w3
;ﬁmﬁ
20
%R
0O
253
T o
ey &
o
o o
i |o
i il
k)

02

oX,

[

sl=e] HgdAA S Adst

Hol 9l

il
X
N
e

L
4
=

1:0{' E mlO

=
AN
=2
4 K
5 ;
2
O |o &

Hil}[ﬁﬁ—iﬁ
— o ®d op
o do 1 2 o ot

o
O

o
(o3
fu
BN
>,
PL
&
3
N
b
2
_0|L
ofy
=)
bt
i
il
o
_0|L
K
hosa
X

3 Ao wFolu F=dlA AR £ siAl ks
AcL 7p9 R dEsy 59 AR 4AE v
Eu =
S8 Hit sl
T2 A=) Y8 £xEE 102000 Axe A&
< oz ZAbste] Haphe #3234 Table 7
1 ®71g g2 AT 2AE SAlEkES 7]
S A3 et 8 F1
°] Table 1°llX 718k Sl B=<]
LPC 49 553 A9 RE §XoA o5 FAks
o2 ZAEALE TRk Sy ol fES o] H97t <
9] o}9tES} Hwsle] ZF W Ao ZAEAE
b, 2 o] f-& 23 Ax} =) ol EE 1FoY =
1% BEASE F2 AL A2, A5 I+
oju} ml=te] olmtERTE @] Al WA o] HwF
A7 R sAsE Bert e Adow vFHQT)
olME §& 5 A b §xo] Afoe AL
o7} gl Ao = ZAMEO HFuUe] T8 ASIEE
of et S1dsFS Astu Table 734 3ol vehd
T AUTh

tht Teble 7004 A4 fldew2 = S4& 2

'z
o
fru
o N
%

ot offt

ol =l
o
w
ox

=
H3le] §x9 Hg Folo] WE FdzUE A 83l
Hgze] oA §x9l 4 T AA TFH

Table 7. Satus of Risk Levels of Occupancy in Korea According to the Category of Hazard

Group Occupancy Fire Energy Density (MJM?) | Eve, Condition (Loc./Density) | Hazard Level
Apt. Below 30 Stories 290~350 Low Story/Low Density LH
Sorage Rack 900~1200 Low Story//Low Density HH
Merchant 800~1000 Low Story/High Density HH
Basement Shops 500~520 ey A A OH2
Mult Offices Small Office 450~500 Low Story/High Density OH1
Hotel 290~350 High Story/High Density OH1

Highrise Apt. Over 30 Stories 290~350 High Story/Low Density OH1 from LH
(Over 30 Small Offices 450~550 Low Story/High Density OH1
Stories) Offices 300~400 High Story/Low Density OH1

Multy Complex Low Density Low Density OH2 from OH1
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Table 8. Status of Specification of Sprinkler Heads Needed for Risk Levels of Occupancy in Korea (Water Density and K
vaue)

Hazard Level & Occupancies Water Pressure, Orifice & K Water Density Remarks
(mm/m?)

LH apartment houses, offices, | * Pressure 1 bar 2% or 27 | ° Residential K =50

hotels * 10mm Orifice K =50 ' ’ o Extended for LH ELO 7}
OH1 | Mult Offices e K =80 Standard
OH2 Basement Shops, Multy » K =115 Standard

Compex « Pressure 1 bar « Extended for OH ELO 715

i i * 15mm Orifice K =80, 5.0

OH3 Plastic Manufacturing « K = 200 Standard

excluding Foam 115, 200

OH3 | acohal, Match
Specia | Manufacturing

¢ Pressure 2 bar
HH Merchant, Rack ¢ 15 mm Oirifice K =115
20 mm Orifice K = 164

75175 Large Drop or ELO

20.0~30.0 * ESFR

o & A sk = LPCBAA] HAstE 58 2xgZy =R
715 HYolulollA = et W4dd 7Fe g @
42 2 F2 IUSZE HE JIsst 2AmYEY 929 WY K 2A st dAlske Welt)
sl=o| BAMoi7 o] AAVIHE 22y FY F=o Ao uet FA
UM e A5 $xE g5Fel 44 3 AAE & Jde dF9 AsHF dAVIEeR
Hol we} F8rFsd AZyF o =B A FEY sl=9 A$- Table 204 7|3 ule} Zo]
dAle) 7Y =9 WedTE tdstsled 93 3 2ZgEY =g FHd AXHE S JEEER
7} =& 980 Aed FeAo] At 1=l 44m, 40m, 37T mE XE5HORE AL HwEd
a2 Fag Sevkdees Adke A 5 25 A B9 21?1207, 9nPR AAste] o] F 7HA] 7]
PozL AV Ygorz FREE, ELO, ESFR 22 28 ZAjo) k=l 9 Yo JFs3FEE o
FFY =g FWNEE Mdste] ded et & sk AaeUE F, 225mmAE, 5.0 mmiAs, 7.5mm/
A0 Z ZAEAT 8 ddsHA fAsEA A9 weads 7 &
TS AN 3 3T, dFAA, 39 T ZHIHE A8 F URS AAlskE AedArdeld.
SHAE S R R o] ol Wi Est o S o] AAVIEE 1YF=AA 8Tete FHaw
2 FAY 22 FY =g AMshE Ax v FUEE 35 2x"EE durt vEE] ofFo)
th FAE Afole s EAHG A el Exe Fuy ~xyFHel FRAE=FY, ELO
EAE v 3A QSRR dHe 77t vlwA & ¥, ESFRE 59 IYIER =5 sEste] ARS-St
3 EEEU) Fdsle] Arlsdasyt wol drlel B 3 e W], e e o8 wE A IR
EEE ASIAA 7HEEINZEE 5 F Utks A @AY, AR #-EY] it slihEls AR VES
oA AR Bol A3t Q= AAolth oA WEIE SXHFE UL ofF AEE ] A 2ot $F
< Aglste] B U2 Table 83 72t} Z=ke] HAAE =Yste] HEsh] ol Aol
weba s e P ER 2 eslejol I AxF
5 A =2 ? =5 Table 74 Zo] AHelstle vl AT A¥
ERE AL A2ZEY 2 sfdsieiof St
AFASF 7t ~2xygEy A 99554 TR Z4zte] 5Tl AEshe Ak
2 FAeEe FEEEE ANY HANEFAMmm =, 9iEEL 5o aizor fgsaly] e 2
m)E WSSl A, dA) s AFRSt JE BFE Y¥xd aRFow gerted BRS A3, 5
Y 2z udAE, S VS NFPA B 9 AE5E, 2l 58 A8l oekst wag s 7t
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1. Nationd Fire Safety Code (NFSC) Fire Safety Code
of Sprinkler Systems (Head), NEMA Code No.
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2010-38(2010.12.27).

. Approval of Type & Test Methods for Sprinkler

Head NEMA Code No. 2010-26(2010.7. 26).

. SW. Hong and Y.J. Lee, “A Study on the Appli-

cation of Simple Sprinkler Facility at Single Hous-
ing”, J. of Korean Ingitute of Fire Science &
Engineering, Vol.22, No.4, pp.33-41(2008).

. K.S. Jung, “A Study on Design Area of Fire Sprin-

kler System”, J. of Korean Ingtitute of Fire Science
& Engineering, Vol.22, No.3, pp.93-98(2010).

. S.C. Kim, SW. Lee, and W.J. Park, “A Sensitivity

Study of the Number of Parcels to the Numerical
Simulation of Sprinkler Sprays’, J. of Korean Inti-
tute of Fire Science & Engineering, Vol.23, No.1,
pp.48-54(2009).

. Standard for the Installation of Sprinkler Systems,

NFPA 13, 2010 Edition, Nationa Fire Protection
Association.

. LPC Rules for Automatic sprinkler instalations

variations to BS EN 12845(2009).

. Standard for Water Spray Fixed Systems for Fire

Protection, NFPA 15, 2012 Edition, Nationa Fire
Protection Association.

. Drop Size Measurements in a Fire Sprinkler Using

an Agricultura Testing Methods, Joe C Oliphant,
Center for Irrigatioin Technology California State
Univ., Fresno(1998. 10).

Fire Engineering Design Guide, A H Buchanan,
Center for Advanced Engineering University of
Canterbury(2001. 4).
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