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- Fire Sprinkler Design : A Case Study of The Room Phayathai

Project Title

Project
Author : Mr. Chinnawat Nori
Advisor : Dr. Chanchai Wirunritthichai
Degree : Bachelor of Engineering
Department : Mechanical Engineering
Faculty : Engineering

Semester / Academic Year :3/2019
Abstract

This study aimed to present the water sprinkler design used in The Room Phayathai Project, which
would show the water sprinkler design process by using the table of pipe design standards, according
to the standards of the Engineering Institute of Thailand under the Royal Patronage of His Majesty the
King, The design had a problem with the number of automatic sprinklers that conflicted with the total
area of the 7th floor, so we analyzed the problem and found a solution for the sprinkler design, and
focused on the importance of the design. The calculation of the Group 1 Medium Hazardous Area Pipe
Grid was used because the on-site design still had a percentage of design errors. The results obtained
from the on-site design, showed that the floor size of The Room Phayathai Condo, 7th floor, had a total
area of 1,580.30 mz. After the inspection, there were still 424.12 m? areas where the fire sprinkler
could not be installed. Therefore, the total area would be 1,156.18 mz, The calculation was performed

using the pipe schedule method, and the result revealed that the number of sprinklers corresponded to

the 97-sprinkler on-site design.

Keywords: Design, Fire sprinkler
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S=4m or 2x1.5(3m)

11 S = 4m

L=3m or 2x2.0(4m)
18y L = 4m
Aufilssfuvssnszawinduinas (As)

As=SxL=dmx 4m = 16 m?
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| |
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|
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{ \
Maximum :
"
| %S !
: x 36 in. (914 mm) |~ Vertical plane treated as wall for sprinkler spacing

S = Maximum allowable distance between sprinklers
x 36 in. (914 mm)

S = Maximum allowable distance between sprinklers

v
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sprinkler

se0 A @S

8 ft. 0 in.(2.5m) o R

Auha

\ 18 in. (457 mm)

4ft.0in (1.3m)
1< 4ft.(1.3m)
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B a 2 . CONCRETE SLAB .
- e e L] M s d
” « 4 a A
 _-—
CEILING "
CONCRETE SLAB
SHALL NOT BE EXCEEDED . 4
a ""{
I’ OR OBSTRUCTION
22 IN. (559 mm )
e
Imwsm(254-1524 mm )
SPRINKLER DEFLECTOR
UPRIGHT SPRINKLER
: REDUCING SOCKET
— {- - » BRANCH LINE
WELDED OR |  REDUCINGTEE
THREADED ]
] 1
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Az utaz lauliagii Schedule #40, Schedule #80 LAz Schedule #160 ANMIATFIUAING
i Y < [l
ASTM A53 Gr.B 11a¢ ASTM A106 Gr.B Tagnovgiiiiionianae Low Carbon Steel &99z3in11u
< o @ L = ' l 4 4 L {
udwsaazannsasunssan Idgenamemanna lvuiane (Pipe and Tubing Size) Pipe 0
I 2 1 2 2 1
VoNYUIAIT1 Nominal Inside Diameter NUUIAAILA 1/8 T2 — 12 12 yIAdUAIUgUINAS
1 1 <3 [ %’ o 1 ] 1 Qy ] 4
AUUBNUDINOYUIAAN ) NindloUNIMITNNoITUNoYLIA 1 57 azTvnadurguinals
A & ' ' = A = Y o = o
uonAINAMIl uanWMIYeIezilasu liAenldsudurigudnatsneluediuden 1iu
o o =] { N o 1
nnedaiminvesnenasu 1ide Useanwdl 1862 Robert Briges lamyuavuiane uay
1 X J < ) I
INAYINO FIIT8NI1 “Briggs Standards” 11 uALlu Standard, Extra Strong 118¢ Double Extra
o < : o < 1
Strong tag Iaviimsud luiandesluil 1919 &9 ldiwnldilunasgulunugasivnisune
A 1 1 ay 1 4 1 { @ 1
lvuralngindi 12 49 TaeduiIguena1auenANUNUIVBINENWITINBAIUUONVD
1 o o o @ 1 1
Standard 118¢ Extra Strong Pipe 92 li'lavendnydnuaild 13 Taena 1l veddianunuives
v 2 g a I 2 ga I
H1aM0 3/8 12 Noe N5l Standard Weight tazuu1a ¥ 12 N3 1)U Extra Strong
Weight dauminannuie lumsnaaneniennurinvesnisnenya la qzdeluosn
1 1 QSI QS' 1
87.5% UBIAMNHUINIATIIU 1FU 119 6 1172 TUANNHUINIATIIN 0.280 112 Svielivuianw

Y 1 2 2 d (R Z I 1y Y g < J o
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3 [ [ 1 Qy 1 ] 1 Qy
nasguiluanuruioogavene U 6 11 aiininunu litesndt 0.280 11 n
' I Aq Yo . o 9 < @ o a '
parunef 1¥nuboiler zMvuaanunudesgailunanlaenalilssnundanoszvon
A B~ . . ' ' L o @
ANV UIVDINITAND1T1U Nominal Wall Thickness 1SUN® 6 1AM HUAIHIANUHUINITING
Y Y v v v
A o W . Y =Y =Y =Y I .
0.280 UIAIUU Nominal Wall Thickness (N10U [0.280 U /0.875 U] = 0.329 U7 L‘]Jugl}uPlpe
v H 9
2UINANUNUIV TaeN vua Tauen (OD) auduuauuiIa Talu (D) lasuliddaiunaed
[~ 1] I o 1 <3 % o 1
nondinumlounu Taeld op Wuman dawd D vzildeulina diminaeyla (Weights Per
) g o I % o %} ) a, a
Foot) a1uninduuniimiinesnilu 2 nuuaeiminammgeiuaziiminaunssuisnan

¥ o = o 9 = Y o 1
minaungefiuos Iaeldgassaldidnuvnaneynuua

Y] J

UMinaeNe = (0D - ANUNUINB) x ANUNUIND x 10.68 lbs.

2 Y
IFU NOUYUIANIATIIU 6 U 1 OD = 6.625 U1 AUHIUT = 0.280

v 1

minAeua = (6.625 —0.280) x 0.280 x 10.68 = 18.97 Ibs / foot
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M1319% 2.9 AINNUFIVBIHIVFVTEURIND:ENazMTuszanTanuugussvaeringlunec

ANHULA? Surface Absolute Roughness — k Hazen-
Williams
(m) (feet) Coefficient :

C

NOULAY, Gl?v’f‘h, Copper, Lead, Brass, | 1.0—2.0x10°° 3.3-6.7x10° 130

noundetagiiition | Aluminum

NoNI%, Mo PVC, Plastic and 1.5—7.0x10°° 0.5—2.33x10°° | 150

wanadn, neud Glass Pipe

ﬁ@%ﬁ@ﬂé, Tfiate Epoxy, Vinyl Ester 5.6x107° 1.7x107° 140

LIEGH

miannd 1¥aiiy Stainless steel 1.52x10° 5x107° 130

WoIMANHIWAIYS | Steel commercial 45-914%10° | 1.5—3x10° 100

pipe

manoa Stretched steel 152510 5%x10™* 140

IManAAoY Weld steel 4.5%107° 1.5%x10* 100

i NYUAINS A Galvanized steel 1.52%x10* 5x10™* 120

maniladin (@nia | Rusted steel 1.52_4.0x10* | 5-13.3x10™* 120

ng 2U) (corrosion)

anvae Inal New cast iron 244-823x10"* | 8—27x10™* 130

annasdnnieu Worm cast iron 8.23-152%x10* | 2.7—5%10* 89-100

annaeiluaiy Rusty cast iron 1.52—25%x10° | 5-8.3x10° 64-83

AN Sheet or asphalted 1.0-1.52x10° 3.33-5x10"° 130-140

cast iron

ABUNIARIUAIITY | Smoothed cement 3.05x10™* 1x10°2 130

ADUNIANITITUAT | Ordinary concrete 0.3—-1.0x10° 1-3.33x10™ 120

ADUNTANINETY Coarse concrete 0.3-1.0x10°3 1-16.7x10°° 100-110

I afizoy Well planed wood 1.83-94x107* | 6-30x10* 89-100
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VUIAND

9 H 9
fuinszneinganaaasla

(Haawwns)

‘Vllflmﬁﬂ (Steel Pipe)

NoNLLAL (Copper Pipe)

25(1”) 2 2
32 (1 %) 3 3
40 (1 %) 5 5
50 (27) 10 12
65(21/2”) 30 40
80 60 65
100 fﬁwﬁ'ﬂim‘lﬁuﬁi’ﬂmﬁuqqqﬂ 4831 M131UNAT

9
U

d' 1 9°I [ a aa Ly %‘ [ a 3’/ 98 Y
A15197 2.11 VUIANDHIALINAINTAUAAAIHINTE 11U LINAINS Iaruwauas Tuiiwaiu

YUIAND fﬁ’mauﬁ’aﬂizmﬂﬁwmﬂqﬂﬁﬁﬂg’ﬂﬁ
(Haamns) NoIvan (Steel Pipe) NoNoaLAd (Copper Pipe)
25(17) 2 2
32 (1 %) 3 3
40 (1 %) 5 5
50 (27) 10 12
65(21/27) 30 40

Y 1
a v

A LY
AANININATUYT0 Iar naIu

v & a 1 1 ds' 1 H
WA : HINSIIUHINTENenAUmAI NN U lums il ld gvunanensai
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(Haawas) NoIMan (Steel Pipe) NONDILAL (Copper Pipe)
25(1”) 2 2
32 (1%) 3 3
40 (1 %47) 5 5
50 (27) 10 12
65 (2 1/27) 20(15) 25
80 (3”) 40(50) 45
100 (4) 100 115
125 (5”) 160 180
150 (6) 275 300
200 ﬁiﬁﬂiﬂﬂﬁuﬁﬂﬂﬂﬁu@i@ﬂ 4831 MINAT

a

WUYINE : NIUNTZIZH VO INTZNIOINAVNAIUUNDHOINTBTE NI OIBUAUN3.7

was (124a) TilFdravluaiosnune () unu
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U
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(Haamng) Noinan (Steel Pipe) NONDIA (Copper Pipe)
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32 4 4
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80 60 65

H a g‘l a 1 1 Y 1 H
Weme : mnsuInszNehaumasauanunNa lumsei i ldamnanensain

Y '
a v A

A q
AnaaINaIUnI 0 Jar a1



23

§ ' 4 1
A1519N 2.14 ﬂluWﬂﬂ@ﬁﬂQiQLﬂfJﬁﬂ']iN‘Vl@(Pipe schedule) VIADT I N “Wiyﬂul‘ﬂ

YUIAND ﬁiﬁmuﬁaﬂizmﬂﬁwqqq
(Haamag) fuidmndninau iuiidmsuoeasn
1 2 2
1% 3 3
1% 5 5
2 10 10
2% 30 15
3 60 30
4 oAy 4,831 a5 100
6 275
8 ﬁuﬁ“lmﬁm,ssl A3.3
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2.1.4.1 MIMMIUVVITAI9ND (Pipe schedule) vaInuNinsounsesthunars
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$ \ Al o 5 90’ % a o o
MINN 2.15 MAUAVUIANDABTIUIUHINTENUIAVING 09 TULR

Steel Copper

1 in. 2 sprinklers 1 in. 2 sprinklers
1 % in. 3 sprinklers 1 % in. 3 sprinklers
1% in. 5 sprinklers 1% in. 5 sprinklers

2 in. 10 sprinklers 2 in. 12 sprinklers
2% in. 30 sprinklers 2 % in. 40 sprinklers

3in. 60 sprinklers 3in. 65 sprinklers
3 %in. 100 sprinklers 3 %in. 115 sprinklers

4 in. See Table 1 4 in. See Table 1

For SI units, 1 in.=25.4 mm.
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Y
M523 ]9 1 Riser 1gaWad M5 1,580.80 A13191AT
v

Y v
6. NarsannunilesnuasaanorinnszaetinauImag (Protection area)

U Q

A3

1 k2 ¥ o 3 ' & g by, A 1
1N G]'liﬂ\?ﬁ 2.4 ﬁudﬂmﬂumamgaz53ﬂz‘wnqaqwawaﬂimmummwawmﬁuﬁ

U a
¥

A A A 1o o X A Ay o
ATOUATOIUTLLANT 2 NUNATOVATBILIUNAY MI1T19NBT 1MV Density = 0.15 Wundoanu
] ) %7’ [ a A I
IFANONINTEIUIAVINAY 130(12.1) G]ﬁN‘V}!G](GHiNLiJG]i) o unis (Safety) HagazaIN
Tumsldauasa
1 @ ? o a < .
7. NI MINITIATLHZHGIFAVDININTLIUIAUNAL (Maximum spacing)
~ dy dlsl v 1 1 % ?,’ [ a dy ~
10 113199 2.5 NUNYRINUGIFALALILIZHINGIFAADN INTEIHUIAVINAIUBINUNAT O
= T s 2V , . \
A309132ANN 2 NUNATOVATOI11UNA190IT19NEINTY Density = 0.15 52821 NIGAAD
9 g o a 4 < =
WINTzeha NG 15 (4.6) Wa(uas) eiluns (Safety) uazazanlumslgaunss
1 [ @ ?,’ [y a
Tumsljiialdszegriegeganoianaznieiiaumas 4 was
8. M328L1 TN egaliaNTANN U9 6. 19 12.1 (130) A3 191AT
(mMs19ve) nazdio 7. 14 4 (13 ) was (Wa)
o é’ d‘Q} [ 1 v 9@’ [ a 9
NNTUNT MIMUIVNUNT BINUABYIINTZNIMNIAUINEGS (A) ¥i1 a0
A=SxL
4 4 1 % SOI U a
A = iiunflesnuaeansenoinaumas (ft2, nf)
1 [+%) ?)' Q a 1 1 (%]
S = 52U HNVIHINTZNVIIALINAIUUNBaAeINY ( ft, m)
' % % U a 1 ) 1 ]
L = 5282 W NV04HINTEneaunasuunedesaazne (ft,m)
UNUAT 12.1 (1A3) = 4 (1MA5) x L (1UA5)
L =3 was (9.104a) Tumalumal §uals 3 was
9. MIUIUVOINBUBY(Number of Branch line)

Y 19
%1ﬂﬂ’)11JEﬂ’J"UEJ\1WdHﬁ‘15u 7="77.49 lUAT

Number of Branch line = (Width of bay) / (L)
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Number of Branch line = 77.49 (LUR15) / 3 (1UNT)
Number of Branch line = 26 Branch line
10. Wiszoz e uinszmihdumacluudaziedon
9Inde 7. szezriavenianssMethaumasluusaziedes = 4 wns (13 1)
11 s unsinszneihfumasmame
1NN UIRUATAL 7 = 20,40 AT
nnde 10. ssezieveniinsznehaumasluusaziedes - 4.6 was (15 W)
Suwinsznehsumadduidas netes = 20,40 1WAs / 4 A3

4 a 1 1 1 Y
NUIUINTZNBALINAL LA NDg0Y = 6 ¥
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= &
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¥oWALIS5 (Software)
1. TaJ5un5% Microsoft Word 2010
2. TaJ5un53 Power Point 2010
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=1

4.1.1.1 Wunflesnugegaaoinuiinsounsesduaswlunalg
Ty 130 m519vfa (12.01 a1s1auas)
4.1.1.2 Mvuaszey S=4m(13ft.) szey L =3m(9ft.)
Coverage Area per Sprinkler (A ) =12n"(129.16 ft?)
A 4 9 A A g

4.1.1.3 WUN NN 812 VOINUNAIUIDATOFY 7
ANUENURINUN = 20.40m
AUNANVBINUN = 77.49m

d';) Y v A v A j’ A 3}, j A vy a g’; o %’
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BRAND NAME VICTAULIC
COUNTRY USA
MODEL var
TYPE GLASS BULB
BULB DIAMETER STANDARD 5,0 mm.
ORIFICE, SIZE Ya* ORIFICE, Y4* NPT,
WORKING PRESSURE : 175 PSI. , FM APPROVED
250 PSL. , UL LISTED
FACTORY TESTED ; 500 PSL
APPROVE ULFMULC APPROVED
MATERIAL OF CONSTRUCTION
BOOY BRONZE
FINISHES CHROME PLATED
BULB GLASS WITH GLYOERIN SOLUTION
SEAL TEFLON
ENGINEERING DATA
K FACTOR 56
svie B varo7 PENDENT O - TEMP. RATING 5TC (135F)
O  vero3 UPRIGHT - TEMP. RATING 68'C (155'F)
O - TEMP. RATING 72€ (175F)
O - 7eMP. RATING 83C (200F)
O - 1EMP. RATING 141°C (286'F)
O - TEMP. RATING 182G (360)
S i i @3
mmmmmm‘wla Bomgeos 10210 Tholgna @*1
Tol +8410) 2203 0848 | Fax +44(0) 2200 0245 | wwwhoncoth | o=

~ < @ 4
319 1 upeeden ¥ia/5unediuy PENDENT
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o - = L7 ;
® @ @ 0E @@

SEE MCTAULIC PUBLICATION L0.01 FOR DETAILS

yundard Sorsy; Lpnght, Pend y
-
MODELSSAN AND V2707 STANDARD RESPONSE . t ‘
MODELS/S.|N. V2704 AND V2708 QUICK RESPONSE ('“ ”
hewe M v ! T Mk 105 RE \ /) {
smnphenca ' e ’ They A -
; ' SETESSED
PERDENT
ir ow
M
SPRINKLER OPERATION paraling hargible glrss t ' L ool resg
COVERAGE f W A | ‘ ) U NFPA |3 41
TECHMNICAL SPECIFICATIONS Mode N 8, VEROL, V2708
Style: Pancent. Lipnght or R Pordont ACCESSORIES
Nominal Orifice Size: )
K-Factor: 5 6 ko 8.1 Installation Wrench
AN Nominal Thread Stee: 4 N/ ; X
Mas. Wurking Pressure ) !
L200KPs FM Gt Fintshes:
0 . < axb 11 . | L
Factory Mydrostatic Test : -
5 Min, Operating Pressune: 7| : —
A Temperature Rating:
MATERIAL SPECIFICATIONS e 9
Pendent Deflector: Sronze per LUNS CH1000
Bully: Ghass with gy | aparaty she
= <’ R S Lo NOTE: W tant roce |
’ . oard v v
.
A Load Screw: ar LN A
Pip Cap ¥ N¢
Speing:; Hery ,
xagRerated f ) Seal tape
Frame 5 ¢ i
Lodgesnent Spring doel per UNS
JOBOWNER CONTRACTOR ENGINEER

wuw victaulic.com : . \/c'.auhc

A 3 P
319 2 uAna1aen a1/3un03u1Y PENDENT K 5.6



Standard Spray; Upnght, Pendent and Recessed Pendent

MODELS/S.LN. V2703 AND V2707 STANDARD RESPONSE
MODELS/S.LN. V2704 AND V2708 GUICK RESPONSE

DIMENSIONS W* Adjustment Recessed - V2707, ¥2708 {drawing not to scale)
|
— &, : 7
[17]
I;-‘l

40.10

e I

DISTRIBUTION PATTERNS ModelwS LN, V2707, V2708

K5.6 standard p ol e d pendent distribetion patteens - trajectory

>
>
N ’ '
(et 1 - i 1w
Yoo - e —_ 20
oty 10100 W
5o notes on next pagD
www.victaulc com
A ¥ WADEMANE OF WUIN WPANY ¢ AL WPANY. ALL INOHTS RESENE

A <3 o J
gﬂ‘ﬂ 3 uAAMaen ¥IaUsunosuyy PENDENT
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MODELS/S LN. VZ703 AND V2707 STANDARD RESPONSE
MODELS/S.LN. V2704 AND V2708 QUICK RESPONSE

DISTRIBUTION PATTERNS Medel/S.AN, V2703, V2704
K5.6 standard upright destridbution pattems - trajectory

NOTES

WARRANTY

NOTE

€530  2A4AEYI  UPDATED 0472012 \/cmuluc

4 upaaden WaalSunosuuy PENDENT
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