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Abstract

The purpose of this project was to conduct a presentation of the design of the sprinklers
used in the Terminal 21 shopping mall project, shows the process of designing a sprinkler head.
This design used the pipe design standards table, according to the Engineering Institute of Thailand
under the Royal Patronage of His Majesty the King. There was still a problem with the number of
automatic sprinklers that conflicted with the entire area. Problems and solutions for the design of
sprinklers were analyzed. The importance of designs using pipe grids and Group 1 moderate hazard

areas was foreseen. Due to the design on the site, there was a percentage of error in the design.

As a result of the design on the site, it was found that the area of Terminal 21, Floor 3M,
had a total area of 1,837.14 square meters, and calculations were performed using the pipe schedule
method. The result was that the number of fire sprinklers were 155 heads, the actual site were 157
heads, which was 2 less than the actual heads because these 2 heads were sidewalls that can control

the entire fire sprinkler area.

Keywords: Design, Sprinkler Head, Terminal 21
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d‘d (] 1 le 9 (] 4 1 d' Y] 1 9
nuvualvandn 12 47 Tastdui1guana oAU UIYEINONNITINATUUDNVDI
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o 1 2 g A I L ga <
W1NN® 3/8 17 NI YU Standard Weight t1aza11a % U2 AWI13U 1YY Extra Strong
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Y] 1 I ] 1 Qy o 1] 1
AU UIUDINT 9901114 Nominal Wall Thickness 15U%0 6 HamvualiianuruImise
Y b4 Y v v
= o @ T @ = =Y A I
0.280 H2IA9U U Nominal Wall Thickness 10U [0.280 112 / 0.875 U] = 0.329 U2 L‘]J‘L!GglluPipe
] v Y
wvenANNHUILN Iagh vialauen (OD) aAuduuavwia lalu (D) iwWasu lUasiumnae)
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M3°199 2.9 AANVGIVOIRIVFUIZVRIND: Enazmduilszanianuvgvszvesrinmelunec

Hazen-
Absolute Roughness — k
o Williams
ANHUTHI Surface
Coefficient
(m) (feet)
C
NOAULAN, ﬁ%ﬁ?, Copper, Lead, Brass, _6 .
) o 1.0-2.0x 10 33-6.7x10 130
IGMYGRRLGFUMTEY Aluminum
ﬁﬁ)ﬁ%%, viawmaﬁﬂ, G) PVC, Plastic and Glass “ Py
N 15-7.0x 10 0.5-2.33x10 150
N Pipe
=~ A a
viedWon, lailae ) .
. Epoxy, Vinyl Ester 5.6x10 1.7x 10 140
AT
< Y Y A : -5 -5
maﬂﬂm"lifmn Stainless steel 1.52x 10 5x 10 130
NomanFaaise Steel commercial pipe 45-9.14x 10" 15-3x10" 100
manda Stretched steel 1.52x10° 5x 10" 140
MaNATON Weld steel 45x10° 1.5x 10" 100
miangudangd Galvanized steel 152x 10" 5x10™ 120
maniaiiy (Qniansen) | Rusted steel (corrosion) | 1.52-4.0x 10" | 5-133x 10" 120
manyas lny New cast iron 2.44-823x 10" 8-27x10" 130
manvasdnnIeu Worm cast iron 823-152x10" | 27-5x10" 89-100
manvaeduaiiy Rusty cast iron 152-25x10° | 5-883x10° 64-83
< ¥ Sheet or asphalted cast N Py
IHANUHY 1.0-1.52x 10 333-5x10 130-140
iron
ADUATANIUAIS UL Smoothed cement 3.05x 10" 1x10° 130
ADUNTANITITUA Ordinary concrete 03-1.0x10° 1-333x10" 120
AOUNIANINGTL Coarse concrete 03-1.0x10" 1-16.7x10° 100-110
IfafiFey Well planed wood 1.83-9.4x 10" 6-30x10" 89-100
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200 (8”) i laiA 4,831 A1519UAT
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HARN

Engineering Solutions

FIRE PROTECTION SYSTEM
AUTOMATIC SPRINKLER STANDARD RESPONSE

BRAND NAME : VICTAULIC
COUNTRY : USA
MODEL : V27
TYPE : GLASS BULB
BULB DIAMETER ; STANDARD 5.0 mrm.
ORIFICE, SIZE : Y4" ORIFICE, 2" NPT.
WORKING PRESSURE : 175 PSI. , FM APPROVED
250 PSI. , UL LISTED
FACTORY TESTED : 500 PSI.
APPROVE : UL/FMAULC APPROVED
MATERIAL OF CONSTRUCTION
BODY : BRONZE
FINISHES : CHROME PLATED
BULB : GLASS WITH GLYOERIN SOLUTION
SEAL : TEFLON
ENGINEERING DATA
K FACTOR : 56
stvie B va707 PENDENT. O - TEMP.RATING 57'C (135F)
O  v2703 UPRIGHT -TEMP. RATING 68'C (155'F)
O - TEMP. RATING 79'C (175F)
O -TEMP. RATING 93°C (200F)
O - TEMP. RATING 141'C (286'F)
O - TEMP. RATING 182°C (360F)
e e W S bwerssyuwncnmro @
\STI0.25 S0 Sacmiet. Rovns  Roue, Banaeaph Huaykwan. Bongkok 16316, Thalkand @A
Tel: +66(0) 2203 0868 | Fax: +64(0) 2203 0245 | www hamn.coth -

A < o I'd
319 4.5 upnmden ¥Ia13uNe3IUL PENDENT



Standard Spray; Upright, Pendent and Recessed Pendent

MODELS/S.L.N. AND V2707 STANDARD RESPONSE
MODELS/S.I.N. V2704 AND V2708 QUICK RESPONSE

se Model V27 standard spray sprinklers are designed 1o produce
spheric

a

mmercial applications. They are
ponse bulbs. The design in
Ib design ( dard or quck

pray pattern for star
with either stand wi orqu

 re: orporates

many
reducing assembly ature

{see chart on pa

v .ﬁtrmr.
y design reguirern

d with a Model V27 recessed escutcheon

ustments.

Ther 2d pen
which provides up tc

SPRINKLER OPERATION
fire, the ambient temperalure rises c:
perature reacl
15 cleared of all
fo distribute the

s and water 18

ing

COVERAGE

age area and sprinkler placement,

TECHNICAL SPECIFICATIONS Models/S.| N.: V2704, V2707, V2708
Style: Pendent, Upright or Recessed Pendent
Nominal Orifice Size: 12/13mm
K-Factor: 5.6Imp./B.1S.1.A
Nominal Thread Size: %* NPT/15mm
Max. Working Pressure:
175 psiF1200kPa FM Global
250psi/1725kPa UL
Factory Hydrostatic Test:
100% @ 500psi/3450kPa
Min. Operating Pressure: 7 ps/48kPa

0 MATERIAL SPECIFICATIONS

¥ Pendent Deflector; Bronze per UNS C51000
Bulb: Glass with glycerin solution
Bulb Nominal Diameter.

e Standard: 5.0mm

\ z o Quick nse: 3.0mm
~. @ Load Screw: Bronze per UNS C65100
Pip Cap: Bronze per UNS €65
Spring: Be

Seal: Tef
Frame: Die

Exaggerated for clarity

per UNS

The operating mechanism is a frangible glass bulb which co
sing the liquid In the b
the rated femperature of the sprinkler, the &

water in a pattern that is most effective in controllir

Temperature Rating: See charts on page 2 & 3.

@ @ @ FE @@

SEE VICTAULIC PUBLICATION 10.01 FOR DETMI.S

5 [Eil

\~\:

RECESSED
PENDENT
varor

sponsive liquid, During &
) to expand. When the ambient tem
shatters. As a result, the waterway

ctor, The ector is designed

referto NFPA 13 standards,

ACCESSORIES

Installation Wrench:
e (Open End: V27
®  Recessed: V27-2

Finishes:

Plain brass

Chrome pla?ea
White painted*
. Black painte

e Custom
. Propri
®  For 155,
Respons

For cabing ¢ other accessornes

separate sheet

Teflon is a re,
**UL Listed for
configurations

| Dupont Co
sion resistance in all

JOB/OWNER CONTRACTOR ENGINEER
System No. Submitted By Spec Sect Para
Location Date Approved

Date

www.victaulic.com

S A RE

\A:tauluc
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FIRE PROTECTION PRODUCTS - AUTOMATIC SPRINKLERS 40. 10
V27, K5.6
Standard Spray; Upright, Pendent and Recessed Pendent

MODELS/S.I.N. V2703 AND V2707 STANDARD RESPONSE
MODELS/S.I.N. V2704 AND V2708 QUICK RESPONSE

DIMENSIONS %" Adjustment Recessed — V2707, V2708 (drawing not to scale)
)
1
)
AVAILABLE WRENCHES
Sprinkler Type 427-2 Recesse V27 Open End
VIR07, V2708 Pendent
V2707, V2708 Recessed Pendent yes |
Y2703, V2704 Uprigit yes yes ’
DISTRIBUTION PATTERNS Models/S.L.N, V2707, v2708
K5.6 standard pendent and d pendent distribution patters - trajectory
"
s [ 15 psi — 2 psi [——
48 kPa 103kPa 27 P2
See neles on next page.
www.victaulic.com \/
WCTAULIC 1§ A REGISTERED TRADEMARK OF WCTAULIC COMPANY. © 2012 WCTAULIC COMPANY. ALL RIGHTS RESERVED. .w:
REV_I

A I o I'd
517 4.7 upaanaen ¥idalsunesuuY PENDENT

G



Standard Spray; Upright, Pendent and Recessed Pendent
MODELS/S.I.N. V2703 AND V2707 STANDARD RESPONSE
MODELS/S.I.N. V2704 AND V2708 QUICK RESPONSE

DISTRIBUTION PATTERNS Models/S.I.N. V2703, V2704
K5.6 standard upright distribution patterns - trajectory

0.6 1.2m 15m 24m 30m 37m 43im 45m

7 psi —— s psl —

$iPa 103 kP2

tterns fo

ation for
num sprinkler

¢ the authority

appropriate
arding
e requirements. F ul

& sprinkler and will void all List

WARRANTY Refer to the Warranty section of the current Price List or contact Victaulic for detal

NOTE

For complete contact | nation, vist www.victaubc.com
4010 2544 REVI UPDATED 04/2012 \A:taul-c

ERED TRADEMA AULIC COMPANY, © 2012 VICTAUL MPANY. ALL F 5 RESERVED

51I9 4.8 upaaaen Wadsunosuul PENDENT

G

65



=
Unn s

ﬁ’§“lJNﬁﬂ1iﬂﬂﬁi’)\‘l!!a$6{lji’)!ﬁui’)!ﬂ!$

5.1 agdwamsdiaam

g I o Y o Aa o ) o
msanpiiumsdnyimseenuuuszUVTINTENEALINEIeA TuiAd S uau
4 A X [ 1 [ o
19ATDIUA H1UND5HUOA 21 FIDIMNTAING TANHULDIATFI AWAUD TIMUAVDINGHUTY
X = 4 . { o @ wa A a a
FaR0aTTzUUAYI U (Sprinkler system) N11911 A0 Taedn Tusdaiiomamas Ind ganm
= o g [ a o waqg Yo d Y Ia
FANVINTORALVUTL UV INTL NN LINEISH TUIA IR UaIn0AT0suUA 11ames iuea
[ 1 A a J Y ag A ax 1 .
21 74N BNAIAITIZH NTOBALULAIBITATOONUUUABITA519%0 (Pipe schedule) 1Ay
o a 4 v [ o (] 1 o %} [
MMseenUULaz AT ITHIA lUEIUURINTIAINAIHEIAL TE 8 H19v0INTLeAY
a o A 1 ¥ A Y Y o A ax ~ Y
Mmaesn Tulia vinavesnethn 1y udimsdenIsmseenuuunmuzay asvaeuna e

155 111 IndiReadunuuaua

v
U/

5.2 agimsitunnlaesonnednlivielvgnaviuad 4 lad

Tarid 1 Funnlaerivesialsanesnayuuudievesmunlawmivdluai 1 1a'll

%

2 A A A 2 )
AUNNDINULUIAN hlﬁ‘l! niy 'Jﬁﬂ%\‘llﬂﬂi 14 Y11

v 2 Gunnlaeivesiadiunesnayuuuvnvesnuuulawiuduiai 1 el

%

= 1 2 s A = 4 o
FUNNDLUULIUIAN ”lau n2uy ’Jﬁ‘]ﬁi\‘llﬂﬂi 14 i3

lari# 3 Gunmlaeivesialsanesnayuarsdhesvesuuunlawniniluiai 1 1a'll

v

= 1 2 s A = 4 o
FUNNDLUULIUIAN ‘lau N3y ’Jﬁ‘]ﬁi\‘llﬂﬂi 15 %1

vl 4 Gunmlaeivesialsanesnayuarsvnvesnuuulausuiluiii 1 1ala

%

= 1 2 s A = 4 o
FUNNDLUULIUIAN “lau 1 4 Bhadsanes 15 %1

v 5 Gunmlaeivesialsanesnayuarsunvesnuuulausuiluiii 1 lala

%

= 1 2 s A = 4 o
FUNNDLUULUIAN ”lau nsy 15 anes 15 %19

a1l 6 Funnaeiivesialsunesnayuarsvnvesnuuwlausuduii 1 lal

%

= ' A ¢ A = 4 o
AUDINDUULUIAY ‘lau 7 6 Urialsunes 15 ¥

Tarif 7 Sunnlaeivesialsunesnnyuarsvnvesnuuwlausuduii 1 1al

%

= ' A ¢ A = 4 o
AUDINDVULUIAY ‘lau 7 7 Uiadsunes 15 ¥



67

Tarii 8 Gunnaeivesialiunesnayuarsvnvesnuuulausuduii 1 1al

%

=2 1 A A A s o
UONNDLUULIUIAN ”lau Nnguy ')ﬁ‘]riﬂlﬂflﬁ 15 i1

a1l 9 Gunnlaeivesialiunesnayuarsvnvesnuuulausuduii 1 1al

%

=2 1 A A A s o
UONNDLUULIUIAN ”lau nou ')ﬁ‘]riﬂlﬂflﬁ 17 i

Tand#i 10 Gunnlaeivesiiadsunesnnuarnvesunauiuduii 1 1all

=

=< 1 2 4 A o 4 @
AUNNDLWULLUIAN llﬁl! 1 10 Badsanes 17 ¥

Tavi 11 Funndaeivesiiasunesnnyuasunvesuwunlausudluiai 1 1a'll

=2 A < A A o 4 @
IUDINDVULUIAY ”lau 7 11 Padsaunes 6 ¥

%

o X 7 P o
WwiadSunosnae 11 lavl Ialsunesnaviua 1 155 12

7¢bntw) x mzL) UP—TURN

p—0 ‘O—O:ﬂ—l—hw —— ——, o
3 FHC-15

| CARPARK |

: FC=7 :
- T fset B8 EoE ] TOU T TOT | TUZ ] TUS
= [ = T A ; =" S oS e s O |

= v %} ]
51U 5.1 eonuUVINTE 81 TN



68

5.2 Yorauonmy
F
TumsdjiRannnindnyiassae 1) 1R1§5msmsmuiauuyleasean (Hydraulic

Calculation) 1451189313 Iamelunedumasvesunaz nodes



69

UIIUIUNIN

NNIENINRLT 33 (2535). eonawarw lunse v tiyganIuaueIns. (2522). 15184
1810 http://cpd.bangkok.go.th/db/doc/building_control 33 2535.pdf

wun Uathas. 2547). msdszend 1smamanisanse iooenuuuiowansdu 1y
Yaoassnnmas nddmuiumdeslugudasswdum Gnorlinusumiiudia).
NFUNND: UMINOIAUNBATAERS.

a

o I'4 = v o Ao
WayFo mauzlszang. (2548). mseenuyuuazaliouiioussyuilesnusnane
~ =R Y < A o 4 4 a
NIUANHINDUNVIONTITUDILIHNNITOANDT LOUA LATHIIA LUY
A o o a a 4
LLWm%aﬂ(ﬂizmﬁ”lm) mﬂﬂ.(mmuwuﬁﬂ‘%muaunim). NTUNNA:
UHINNSBNEATINAAS.
v @ Aa o Aa % o
WUFWT UIWaan. (2541). MSAATILHNISNASANNBVONBINIT IUAFUNWUNIUAT
~ R a a 4
nsdiAnyuURAanne. (IneinuslsyanIn). njumna:
PHINNSBNEATNAAS.
Y
mmgmmmﬂmazuuﬂmﬂuaﬂﬁﬂﬂ U939 NFPA (National Fire Protection Association).
9 Y . 3
(2558). 1919418910 http://wittawat72.blogspot.com/2015/03/nfpanational- fire-
protection.html
wnid i, (2548). uuInmsteasumsinasanse luvamauiauasded 1ny. (fuda
NNFD). NFUNKA: PNAINTUUWIINGIAD.
a Q'{ 2 4 r
730D 990Nl (2541). MseenuUUsEYLen1s luemsngunne
MAINININTTUATOINA AMLITINTTUAENS PHIAINTBUWIINGIAD.
a o A Aa ' o ra
Ao quaania. (2554). Insemsanywag inseiseyyloaiuernsviia gy,
a a 4 a [ 4
GnentinusdIga In). nFunna: ynINaBINEATAEAS.
a ] [ o v o A v
Aranssuaoruurslszma Inelunszususwldns. (2549). vmsgrumsilosiudnang
F ]
ASIN 2. NFUNNA: ANIAINS.
F2
[ 4 o o o a
AwE MdedgaN. (2550). MseonuuyLas/TousysEUUTINTE 910 9 UWAN
o oA o o 0o o a a 4
on luiadmivermsaninau. Anaiiwusdsggn In). nganwna:
PRINNSONEATNAAS.
v
a 4 o o o Aa o A
AT YaN. (2552). MIPONUUVLDS UATIEHILYUWINTLDIGUIAUINANDA T1U3TA.

a a J a @ 4
Gnentinusdsga In). ngunna: unIneaunEaTaas.


http://wittawat72.blogspot.com/2015/03/nfpanational-

NANUIN



71

Y
v

a 30' a g’/ U 1
13AAAN ’Jﬂi%"lﬂﬂﬂ%tﬁ%ﬁﬂﬁﬂ“]ﬂ‘wwa{ﬁﬂﬂ

&an
=
=).
2



1 a g’l v 30’
3 12 A9 09UMIAAAIUDIHINTE 1T




73

A < Y ? A I o o
ETJ‘VI 3 ATIUBATLITHINTE Y UIAIYATDIUALEDITIATE AL



74

J

NADULEIN

Y
DRI RN

(A
v

%

YLIZTAUNING

v
v

4 INTI97

310



SHAAANY

Fo-UINeNa

6103100003

1Y A15175 DUADNYT

75

G love pamax@hotmail.com

o3 Indwi 0645628003

ALY Jenssumans

GALARE : SnssuAeena

ﬁegj : 46 5. U190IN33 DUUVIIN WANTHINT QY NFUNNUNIUAT 10160

4 a
AANTU : N1TDONUUVUHINISITYUN ﬂiﬁiﬁﬂmﬁ’wama%mea 21



sainAnEY - 6103100006

Fo-uwana W e ilosduf

g : jopjab1197@gmail.com

wos Indwn 0902940036

ALY : Jenssuenaas

11 : SnssuIAe9na

ﬁagj : 77 M3 11 4RV NYUNGU 1YAFOUNDI NFANNUNIUAT 10150

o ¥ Ia
ADNTU : N1IBBNUVUNINTSINYUN ﬂiiﬁﬁﬂBTﬁlNl,Vlﬂiilu@a 21



	01_cov.docx
	02_com.docx
	03_abs.docx
	04_ack.docx
	05_tbc.docx
	06_ch1.docx
	07_ch2.docx
	08_ch3.docx
	09_ch4.docx
	10_ch5.docx
	11_ret.docx
	12_app.docx
	13_vit.docx

