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Project Title : Design and calculation of water supply systems in
buildings case study of a 6-storey office building
project on Rama 2 Road Kok Huat Property Co., Ltd.

Credits : 5 Credits

By : Miss Wiwatthana Sriwiboon 622310004
Advisor : Dr. Chanchai Wiroonritichai

Degree : Bachelor’s of Engineering

Major : Mechanical Engineering

Faculty : Engineering

Semester / Academic year : 2/2023

Abstract

This project is a study of the design of a water supply system in a high-rise building for a 6-storey
office building project on Rama 2 Road, Saem Dam, Bang Khun Thian, Bangkok 10150. This will show the steps for
designing the main vertical water pipes design of water pumps for buildings and design of water storage tanks and
reserve water storage tanks. The design standards of the Engineering Institute of Thailand under Royal Patronage
were used. Designing water supply systems in high-rise buildings is important for high-rise buildings. If the water
supply system inside the building is not designed before installation, problems may occur during use. It may
cause the water supply in the building to be insufficient for usage or may waste the budget beyond the necessity
of the building.

To solve problems in water supply system design, the students focused on the importance of design.
This design of the water supply system inside the high-rise building is based on the design book of internal pipe
systems by the Engineering Institute of Thailand under Royal Patronage, written by Dr. Warit Auengpakorn to
ensure that the design complies with engineering principles.

The results of the design of the water supply system inside the high-rise building of the 6-storey office
building project on Rama 2 Road showed it must be installed according to the design as follows: 2-1/2” Water

pumps for buildings must have a motor power of not less than 3.84 kW, the water storage tank must have a total
water capacity of 15 m3, and the reserve water tank must be of the right size 80 m’ This is within the criteria

appropriate for the building and in accordance with engineering principles.

Keywords : water supply systems, high-rise buildings, water pump, water pipe [ vl

(Co-op Advisor)

Approved By
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Steel
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YUIAVDINBILTIN LAANNAUNTIDBIRUNIINAFaRNSVDalNa A

Q = AV (2.1)

g Q = 9msInsiua

¥
Y @ '

A = NUNMNAAUDIY
< g [l
V = anuisweainiglunie

waziiasnulaueIvievziinIveuvinlminnistuawuutulru (Turbulent Flow)

danaliinusadunnuluyio wazAUAUNelUDILANaY LIIENITAATLINIIANALAR

a4.727 Q 18
hf = W L E (2.2)

HE) he = AMAUAR (Mie wmi : ft,)

lpangnsues Hazen-Williams

D = wuadusuAudnaavesrie (Mg v : ft)
L = Augnvia (Mg ve : ft)
Q = gn91Msva (e gnurAnn/Aud : ft’/s)

C = duuszandmunenuresvie (Surface Coefficient of pipe)
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2.1.3 \n3esguiuuuvieslas (Centrifugal Pump)
Juneglinluluhvianilunldlufiogends Wandyed wazenamnssy winidu
ihulagldluinmyuiieaduswne@siuineantuduuen Juneslds ngdmsuau

AN99) LU N1591811 ASTAUTENIU N1SIRaIYU LagN1TIEUIEUN

JUN 2.4 1Tesguiiuuviesle

loliksiugnBuasdnsIn1sgulIffeINI sk INAINI ORI VIAVDINDINDS

dTuinsosguinliaInaunis

QH
P (2.3)
39601
1o HP = usenveuenes
Q = sasnsiuallu gpm
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N = Usgdvsnnveaniesans
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50 w = (2.4)
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Performance Curve Puanp Niiiis 3D 50-160/5.5

Customer Date 0230615 Company
Contact ltem o lssuad by
Phone | Project Phong
E-mail Froject ID E-mail
Requested data Pump
1| Flow mh 38 Oparaling Flow mh 38 Fraquency Hz 50
2 | Hean m 3014 Operating Head m 30.1 Number of poles 2
3 | Geodetic head m 0 ]JlmpeVlevdiamslor designed  mm 154 Spead 1/min 2500
Test standard: ISO 9908:2012 - Grade38 WWaer; 20°C: 998 3gim?; Tmmes
Him | Head

o |
30.14 &

| |« Application range »| =10
PlkW Shaft power P2

NPSHt m o NPSH-values
5—

T T T T T T sl T T TT T TT T LI L
a 4 & 12 16 20 24 28 32 368 40 44 48 52 56 60 64 8 72 QI!mh

UM 2.5 nsmluanausednSninveasosguun



Technical Data

Pump Name 3D 50-160/5.5
| Cuetomer | Date 2023-06-15 Company
Contacl Item no Issued by
Phane Project Phone
E-mall Froject 1D E-mall
Requested data
1| Pump type CENTRIFUGAL PUMPS Fluidl Water
2 | Number of pumps / Reserve 1 ‘ 0 Liquid temparstura *C 0
3| Flow mhh 38 Kin. viscosity mms 1.005
4| Head m 3014 Vapour pressure kPa 234
5| Geoedelx hoad m Q PH value
6 | Iniet pressure (pin} kPa 4] Dansity gim? 9098 3
7| Available system NPSH Solds \Welght % [}
8 [ Ambiert temperature °C 20
Pump
2 | Pump Name 30 50-1605.5 Fraguency Hz |50
10| Design CENTRIFUGAL PUMPS Installation ype STANDARD
11| Manutecturer EBARA Impeser Max. mm 154
12| Speed 1/min | 2000 Diamster Designed  mm 154
13| No.of Stage 1 Win. mm 154
14| Connection Suction side EN 10922 Flow Operating m'h 38
15| Connection Discharge side EN 1092-2 Wax- m?h 72
16| Max. Working Pressure kPa 1000 Min- m¥h 24
17 | Shut-off head kPa 32314 Head Qperatng m 30.1
16| Total weight kg See the table of "Dimensions” -(Qmax.) m 200
18| Shaft povrer W 430 -{@min) m o1
20 Max. Shaft Powser at max. impaller kW 547
21| Required pump NPSH m 23 Efficiency % 725
Materials
| 22| Impeler AlSI 304
| 73| caaing Castlron
| 24| Shaft AlSI 304 (wet extension)
25
28
| 27
Motor
| 28| manutsstirar EPE Standard Insulation class B
26| Type TEFC_3D $0-160/5.5_400_Three Phase Phases 3~
30| Specific design |E3 /S0 Hz / Pale pairs 1 Frame siza
21| Rated power kw 9.5 Weight kg
32| Number of poles 2 Electric voltage V| 400
33| Speed Amin | 2900 Elactric current A 10.6
34| Degree of protsction &5
| 38
Remarks

EBARA

U
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Pump cap. tps (gpm)
No. of fixtures Ipm (gpm)/fixiure -
Min. Max.
Office buildings
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4.1.1 FUNDUNITDBNLUU

1) panwUUYIdwUsTU ANt uwLIRd LNz d@l (Main Riser)

anwayeAg : d1nau

Sruauguiuridu 1-6
Usinaerudesmslithveausussinnaudtost
AnsUszIaiin (Hunter’s curve)

AN Factor 144999 3 U9IR1514

: E‘U‘ﬁl a.1

S ANUATIN 4.2

S ANUANTI9N 4.3

S ANUAITIN 4.4

M3 4.1 ugviarikarUinannudeinsitinvesgudunaiglueins

Usziang v 1Y GRVATRELLHLI FIUANUIEY
fiayAnUaeY *(FU) qusouai

Tod LU UNSALY 66 5 330
DNANNUIN 48 15 72
lataans 24 10 240
Hnin 2 4 8
Aoty 12 5 60

334 152 710

Iuuguiugingluoinis
USunaunnudeansldinganvesauin

9n3IANUABINITUNGIEA (Hunter’s curve)

\ < H &
LUBIUUILAINNLSIVBIUIAA gpm bUU ps

LYIUAN

A1 Factor

ylmduasigus

ons1lua (Ut UseUNfeensiussuuYidsa)

152 67
710 FU

168.70 gpm

gpm x 3.875
9

168.70 x 3.875

60
10.89 lps

75
75

100
0.75

10.89 x 0.75 = 8.16 lps




M1399 4.2 YSanaeusesnsidiivesauiamiangluoiasuivseny (FU)
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Type of supply
Fixture Occupancy Cold | Hot | Total
control

Water closet Flush valve Public 100 | ... 10.0
Water closet Flush tank Public 50 | ... 5.0
Urinal l-in flush valve Public 100 | ... 10.0
Urinal 3/4-in flush valve | Public 50 | ... 5.0
Urinal Flush tank Public 30 | .. 3.0
Lavatory Faucet Public 1.5 1.5 2.0
Bathtub Faucet Public 3.0 3.0 4.0
Shower head Mixing valve Public 3.0 3.0 4.0
Service sink Faucet Offices, etc. 225 | 2.25 3.0
Kitchen sink Faucet Hotel, restaurant 3.0 3.0 4.0
Drinking fountain 3/8-in valve Offices, etc. 025 ... 0.25
Water closet Flush valve Private 6.0 | ... 6.0
Water closet Flush tank Private 30 | .. 3.0
Lavatory Faucet Private 0.75 | 0.75 1.0
Bathtub Faucet Private 1.5 1.5 2.0
Shower stall Mixing valve Private 1.5 1.5 2.0
Kitchen sink Faucet Private 1.5 1.5 2.0
Laundry trays (1 to 3) | Faucet Private 225 | 2.25 30
Combination fixture Faucet Private 225 ) 2.25 30
Dishwashing machine | Automatic Private 1.0 10




M397 4.3 9951ANUABINTUNEIER (Hunter’s curve)
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Supply systems predominanily Supply systems predominantly
Load Load
(water-supply Demand gpm (water-supply Demand gpm
fixture units) fixture units)
6 )
8 6.5
10 g 10 27
12 9.2 12 28.6
14 10.4 14 30.2
16 11.6 16 31.8
18 12.8 18 334
20 14 20 35
25 17 25 38
30 20 30 41
35 ¢ 22.5 35 43.8
40 - 24 8 40 46.5
45 27 45 49
S0 29 S0 51.5
60 32 60 55
70 35 70 58.5
80 38 80 62
90 41 90 64.8
100 43.5 100 67.5
120 48 120 72.5
140 52.5 140 77.5
160 57 160 82.5
180 61 180 87
200 65 200 91.5
225 70 225 97
250 75 250 101
275 80 275 105.5
300 85 300 110
400 105 400 126
500 125 500 142
750 170 750 178
1,000 208 1,000 208
1,250 240 1,250 240
1,500 267 1,500 267
1,750 294 1,750 294
2,000 321 2,000 321
2,250 348 2,250 348
2,500 375 2,500 375
2,750 402 2,750 402
3,000 432 3,000 432
4,000 525 4,000 525
5,000 593 5,000 593
6,000 643 6,000 643
7,000 685 7,000 685
8,000 718 8,000 718
9,000 745 9,000 745
10,000 769 10,000 769




miwﬁ 4.4 Office Building,School,and Apartment water factors
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FU Hunter,gpm Percent Adjust,gpm | Minimum,gpm

Up To 400 125 100 125

401 - 600 155 87 135 130

601 - 900 195 75 145 140
901 - 1,200 235 64 150 150
1,201 - 1,500 270 63 170 155
1,501 - 2,000 330 61 200 175
2,001 - 2,500 385 60 230 205
2,501 - 3,000 435 59 255 235
3,001 - 4,000 550 58 320 260
4,001 - 5,000 675 56 380 325
5,001 - 6,000 775 56 435 385
6,001 — 7,000 875 56 490 440
7,001 - 8,000 975 55 540 495
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Friction Loss =15 m per 100 m

FLOW (LPS)
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1 1
H 1 g
= EL1 ————————— - — -

e a, mradszthanning
= '}%ﬂv — v

tfedlBane & o il 2

SUN 4.3 ienanszuudeiiuszu (Main Riser Diagram)
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A5 4.5 ANNETULUILBULAZLUIAUBIIDNANSEUUEIINUTEUT (Main Riser Diagram)

. WAYD AL ansnslvia AUAUAA
o mm m Lps (gpm) m/100 m
AB 65 1 2.4 15

BC 65 5 24 15

CD 65 7 2.4 15

DE 65 21 2.4 15

EF 65 4 2.4 15

nsAMmLsadsanululLINeULALLUIABBNaN ST UUENNUSEUN (Main

¥
v

Riser Diagram)aglanadl

ANIUENIDINVOINID X AIIUALAA/M 3 2 -
= AUAUAANLUBDIITINAIULAANIY

100

[(AX15)+(5)(15)+(TN15)+(21)(15)+(4)(15)]

=NG 6 m
100

dl £ ' ¢ & 1
#1971 4.6 ﬂ')’]@JEJ']'JﬁlIHﬁ?J@\‘]‘U@G]@LLﬁSQ‘UﬂﬁﬂJLUUWU’JSLﬂJGﬁ

AUNG LGRG @1m1 (90%)
Gate Globe Angle
N,
> 5 o Side Straight Valve Valve Valve
() 90 45
branch run*
10 (3/8) 0.8 0.2 0.5 0.1 0.06 2.4 1.2
15 (1/2) 0.6 0.4 0.9 0.2 0.12 4.5 2.4
20 (3/4) 0.8 0.5 1.2 0.25 0.15 6.0 3.6
25 (1) 0.9 0.6 1.5 0.3 0.18 7.6 4.5
30 (1 L) 1.2 0.7 1.8 0.4 0.25 11.0 5.5
4
40 (,L) 1.5 0.9 2.1 0.5 0.3 14.0 6.7
50 (2) 2.1 q % 3.0 0.6 0.4 17.0 85
65 (2% ) 2.4 1.5 3.6 0.8 0.5 20.0 10.0
80 (3) 3.0 1.8 4.5 0.9 0.6 24.0 12.0
100 (4) 4.2 2.4 6.4 1.2 0.8 38.0 17.0
125 (5) 5.1 3.0 7.6 1.5 1.0 42.0 21.0
150 (6) 6.0 3.6 9.0 1.8 1.2 50.0 24.0
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a Y ¢ & ' 9] A
M99 4.7 ﬂ'g']llquauaamaqtﬂamaLL63QUﬂ3MLUuWU'§8LNG\5 %a%am‘um’i’mw 4.6

. YUNAYID AUY1II ansIn1sluia AUAUAN
o mm m Lps (gpm) m/100 m
AB 65 2.4 2.4 15

BC 65 2.4 2.4 15

CcD 65 24 24 15

DE 65 2.4 24 15

[

NSAUIMLSLEEAMIUTRIANEIENYaYRITaRaLazaUNTalalaRl

ANNUYNIATIVOIND X ANNAUAA/M

= AUAUAALIBIINANULAIANIU
100

[(2.6)(15)+(2.4)(15)+(2.4)(15)+(2.4)(15)]

= 144 m
100
9UANUNUBALTDIIINANUELAN Y =56+ 1.44 = 7.04m
QH
Hp = —
3960N
) HP = W5931U89uBLnas

Q = onssiuadu gpm
H = ussdugndiduma

N = UYssavsnmueuasesans

~ QH
%50 Kw = —
102N
) Kw = nlainfvuasuswmas

Q = oasmstuallu lps

H = ussaugndidu m

srozdniUsyn =38 m
szeggainUsznannue =1 Bar =10m

[ '
U aa v

RTUULIIENINFABDINTT =38-10+7.04 =35.04dm



8.16 x 35.04

LNUAN KW =
102 x 0.73
285.92
7446
Kw = 384

AILUADUFDNLATOIFUINITUINA 8.16 ps AIUAUANT 35.04 m Uavielraidurun 3.84 kw

3) panLuUdLAUEIUsEULas S uAUTUs U504

U211 INIUILATOIGUS 0

Mmusgneudmiumsvesesguiln a5 4.8
F18N15IULATO AU = (lpm)(fixture)
WNUA" = (2.08)(152)
USinauhlddmsuaudoeivianue = 316 lpm
1 [ 3 lpm
wUasnuIEaInN lpm Wu m N
1,000
3.16
- 1,000
= 0.316 m’
wunaelueimsdinauivan = 4,602 m’

v
o

Yunauhlddmsuguiaeinmun

AUIUMIAIUYTINVBINLAUEN =7 7
i Nuneluoinsdinauismue

: 0.316
LLVIUAN ==
4,602

= 14,563.29 a915

, - < 3 ans
WUaInU3g1n ams LU m - —
1,000

14,563.29

1,000

14.56 m>

a3U firuqunsan 14.56 m? masldfiaindnsaguuunn 2500 das S1uau 6 lu



dl U o U d‘ QOJ
$1979% 4.8 G]?Uiﬁﬂ@Uﬁ’]WﬁUWVUUWWUENLﬂi@%ﬁ‘Uuq

Pump cap. Ips (gpm)
No. of fintures Ipm (gpm)/fixtlure
Min, Max.
Office buildings
1-25 4.73 (1.25) 1.58 (25) 1.08 (31)
26-50 3.41 (0.00) 2,21 (35) 3.03 (48)
51-100 . 2.85 (0.70) 315 (50) 4.42 (70)
. 101-150 2.46 (0.65) 4.73 (79) 6.18 (98)
151- 250 2.08 (0.55) 6.31 (100) 8.71 (138)
251- 500 1.70 (0.45) 8.83 (140) 14.20 (225)
501-750 1.32 (0.35) 14.51 (230) 16.53 (262)
751-1000 114 (0.30) 17.03 (270) 18.90 (300}
1001-up 1.04 (0.28) 19.56 (310}

[

Usunauhlgmatunenaulseinnianssulanad
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a5adt 4.9 Sasmsiiisetu
a1nu UszLAnnanssu Snsnslai

1 91A150ER AL UTENNENISIIUN 100 - 300 ans/A/ U

2 d11nenu 40 - 75 ans/AU/U

3 lsaneguna 600 — 1200 8n3/AU/IU

i 159158u 50 — 80 &n3/AU/IU

5 159us3 200 - 400 ans/Al/TU

6 #ONN 200 - 300 &03/AL/1U

7 1594niN 20 - 40 a3/K1 1 nn.

8 auudu 15 - 25 am/gﬁmmwﬁmu

2 |
=] ]

fuiineluanasariinauiiavmn
Snsnslithgsanmeluiasdrtineu/au/u
aruasnslituiiogulng
ATavaauuAai

ANIIEIMTRRAGPRHE

= 4,602 m?

= 75 8n3/AU/U
= 37.05 m*/3u
= 15 m*/3u

= 80 m® (@594l% 2 Ju)



5.1 a3UNalATIu

UNA 5

GRIPGIGERIEIRIRIE

NnuailannseeniuusruuinUszUnglueinisgeedasinisenaisdtnau

:’1 a o 6V @ o‘a’lj o (v ¥
6 YUNILINU 2 UTEN NNTIN WIDNLWBIN 1NH §19D

(%
a g

ARFINTIUNTITBBNLLUUR

[y

NP
JU NodaN

YUszUmantuwuIfg (Main Riser) fosiivuiaviond 2-1/2” w3esauiiuszurdinsuy

1Y

Y
1%

Y
[

a1Ansfeslimdwewmeshitosndt 3.84 kw dufuuiUszUszUrdedinanugunsid 15 m

o

wagdauivinyUszUrdsesieaiivuin 80 m® Feegluinaeinmunzaniuenaisuaziluluny

NANIFAING

5.2 agunan1suguRaniafnen

M37 5.1 ansnasunanisesnwuusyuuilsznluensgs

398N15769) YWINNRNUUY | VUIANTHIIURI Hanla
vendndaiuszinlu \
. 2-1/2” 2-1/2” Wulumuuinsgiu
WP (Main Riser)
wsesguiUsedn | laidesndn 3.84 KW 5.5 KW Julumuannsgiu
v & S 1Y 1 3 5 <,
daiuUszU Lyivesndn 15 m 15m Wuluauunnsgiu
v & ) 1Y 1 3 3 <
dafiuind1ses Lyiendn 80 m 80 m Juluauannsgiu

asunishnnsszuvdiusznlusmsgeaniinnuasadulunuanasgiunasgndasnumen

AAINTU
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(51897UNNSIY). URINYIAYAYTL.

a a LY L3
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o
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JUN 4.3 maiiwviesuiinniiawesveinisuselndnuedisesn

9.4 N15ARAY Foat Valve Mviasutinaindamasnisuszliadanissusiiloutdule
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U7 2.5 NSRRI AU UUALALLAE

&afl

9.6 NMsiuradsIUszUman (Main Riser)
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U7 2.8 maduszuuliihdaiuaududeadnsedn (Transfer Pump)
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Design and calculation of water supply systems in buildings
Case study of a 6-storey office building project on Rama 2 Road
Kok Huat Property Co., Ltd.
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