swaumsdianuannannm

mIasdaeuvinanelszihvaetiesiin

AR v a v d
nsmﬂnyﬂmﬁm‘mmgm’nawu

Checking the Size of the Plumbing of the Bathroom

Case study of Mr. Weerawat's House Project
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Project Title : Checking the Plumbing Size of a Bathroom -

Case Study of Baan Mr. Weerawat Project
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Degree - Bachelor's of Engineering
Department ! Mechanical Engineering
Faculty ¢ Engineering
Semester/ Academic Year : 3/2020

Abstract

This project presented a check the plumbing size of a bathroom. For the inspection,
the standard pipe design table was used in accordance with the standards of the Engineering.
Institute of Thailand, under H.M. The King’s Patronage. The installation of water supply pipes
has many designing sizes and joints that do not meet the standards, which causes damage and
wastes the maintenance budget.

To solve the problems of design of water supply pipes, a new design that used a
prefabricated program to create and divide the span of each pipe to create a model to compare and
use in the design. However, the design on the job site, still presented challengers.

As a result of the on-site design. the plumbing in the building has a pipe size in the range
of A, that meets the required standards. The pipe sizes in the range of B and C were smaller than
the standard and, the use of water sanitary ware did not flow sufficiently. Finally, the pipe size in
the range of D and the sanitary pipe size was compliant. In conclusion, according to the specified
standards, the project should be modified to adjust the size and slope of the pipes to prevent

damage with a revised budget of 1,749 Baht per square meter.

Keywords: Inspection, Plumbing, Bathroom [
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m’%mqﬂlﬁmdfl 15 (psi) Ips (gpm)
Ordinary basin faucet 0.55(8) 0.19 (3)
Self-closing basin faucet 0.84 (12) 0.16 (2.5)
Sink Faucet (15 mm.) 0.35(S) 0.28 (4.5)
Bathtub faucet 0.35(5) 0.38 (6)
Laundary tub cock (15 mm.) 0.35(5) 0.32 (5)
Shower 0.84 (12) 0.32 (5)
Ball cock for closet 1.00 (15) 0.19 (3)
Flush valve for closet 0.7-1.4 (10-20) 0.9-2.5 (15-40)
Flush valve for urinal 1.00 (15) 0.95 (15)

1311 : National Plumbing Code Handbook Table 18.3.2
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A9 2.7 Water-pips sizes: Number of 15 mm. ( % In.) Connections allowed

Pipe size, mm. (in.) Average demand percent demand

15 (%) 1 1

20 (%) 4 3

25 (1) 10 6

30 (1%) 20 12

40 (1'%) 30 20

50 (2) 50 35

65 (2%) 90 60

80 (3) 125 85

100 (4) 225 150

A13199 2.8 Water-pipe sizes : Flush valves *

Pipe size, mm. (in) Number of 25 mm. (1 in) in flush valves
allowed

30 (11/4) 1

40 (11/2) 2-4
50 (2) 5-12

65 (2 1/2) 13-25
80 (3) 26-40
100 (4) 41-100

*19171 flush valve YUIA 20 U, 31UIU 2 2 TAUNAY flush valve UUIA 25 V. TIUIU 1 69

wazlneevuia 25 v, 14
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NPS (i) DN (13).) durugudnainouen ()
1/8 - 10.3
1/4 6 13.7
3/8 10 17.1
1/2 15 21.34
3/4 20 26.67

1 25 334
1-1/4 32 42.16
1-1/2 40 48.26

2 50 60.32
2-1/2 65 73.02

3 80 88.9
3-1/2 90 101.6

4 100 1143

5 125 1413

6 150 168.3

8 200 219.1

10 250 273

12 300 323.9

14 350 355.6

16 400 406.4

18 450 457.2
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NPS (ﬁ}’l) DN (Wu.) L%uﬁhuﬂuﬁ'ﬂaNﬂiﬂuﬂﬂ (W)
20 500 508
22 550 558.8
24 600 609.6
26 650 660.4
28 700 711.2
30 750 762
32 800 812.8
34 850 863.6
36 900 914.4
40 1,000 1,016
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A13199 3.0 VUIUFUNUNGIFAVD Building Drain

25

YUIAND AUAALDYY
V. 1:200 1:100 1:50 1:25
50 - - 21 26
65 - - 24 31
80 - 20 27 36
100 - 180 216 250
125 - 390 480 575
150 - 700 840 1,000
200 1,400 1,600 1,920 2,300
250 2,500 2,900 3,500 4,200
300 3,900 4,600 5,600 6,700
375 7,000 8,300 10,000 12,000
M37 3.1 Taunegususigigaveniousniazions
YUIAND Nnouen HoAdwn HORIN AL I
u. HUITEAL lsitAus3 ; —
&, A00AND UAQZ T
30 1 2 2 1
40 3 4 8 2
50 6 10 24 6
65 12 20 42 9
80 20 30 60 19
100 160 240 500 90
125 360 540 1,100 200
150 620 960 1,900 350
200 1,400 2,200 3,600 600
250 2,500 3,800 5,600 1,000
300 3,900 6,000 8,400 1,500
375 7,000 - - -
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seguAual Heriud Herhfou NoILUY NoOINA
i

819011 15 15 50 40
919FN A1 15-20 15 50 40
a19d191unsH 15-20 15 50-80 40
9198149100 15 15 40-50 40
Lﬂé@\iéﬁﬂﬂﬂﬂﬂlﬂ?ﬂlaﬂ 15-20 15-20 50 40
fimtennh Stall Rype 15 15 50 40
fim¥renni1 Gang Rype 15 15 80 40
mdu 10 c 25-40 25
Ao 10 - 25-40 25
Todaanzae AV 15 : 50 40
Todaanzae F.V 20-25 - 50-80 40
Tod% Flush Tank 15 - 100 50
Tod Flush V 25 - 100 50
FoaszieThiin - - 50 40
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3 A o
VHIAUNNTAUDINAN

Fiiaveunseagusiaal viiegusuy .
Nau W
81901011 (BT : Bathtub) 2 40
81901t (BT) 3 50
s (Taflazndj)(BD : Bidet) 3 40
8194N314 (Sink) 3 40
grdanundeufiuamyes 4 40
ijﬁiu (DF : Drinking Fountian) 0.5 25
w3 0ad199m () R 40
Foaszorfiny (FD : Floor Drain) 1 50
81981911A57 (KS : Kitchen Sink) 2 40
9198191/0 (LAV : Lavatory) 1 30
91981940 (LAV) 2 40
ﬂﬂﬁ?@ﬁﬂ% (SD : Shower Drain) 2 50
Totlaanzane (Angle Valve) (UR) 4 40
Todaa11296 (Flush Valve) (UR) 8 80
Tad2u (Flush Tank) (WC) 4 80
Tadu (Flush Valve) (WC) 8 80
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4.1.1 M3197 2.2 Load values assigned to fixtures

v A
PN

Fixture Type of supply Occupancy Cold Hot Total
control
Water closet Flush valve Public 10,0 | ...... 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 | ...l 5.0
Urinal Flush tank Public SFOR | oY ...... 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. 2.25 2.25 3.0
Kitchen sink Faucet Hotel, restaurant | 3.0 3.0 4.0
Drinking fountain 3/8-in valve Offices, etc. 0.25 0.25
Water closet Flush valve Private 6.0 6.0
Water closet Flush tank Private 3.0 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(1to3) Faucet Private 2.25 2.25 30
Combination fixture Faucet Private 2.25 2.25 30
Dishwashing machine | Automatic Private 1.0 10
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4.1.2 M3FM319N 2.6 IOIUHUITUTUNGIgAvDINBNENIAZNOAY

Pipe size, mm. (in.) Average demand 100 percent demand
15(%) 1 1
20(%) 4 3

25(1) 10 6
30(1%) 20 12
40 (1 %) 30 20

50 (2) 50 35
652 %) 90 60

80 (3) 125 85
100(4) 225 150

4.1.3 m31ah 2.7 Water-pipe sizes : Flush valves*

Pipe size, mm. (in) Number of 25 mm. (1 in) in flush
valves allowed

30 (1 %) 1

40 (1 %) 24
50 (2) 5-12

6502 %) 13-25
80 (3) 26-40
100(4) 41-100

19171 Flush Valve 3119 20 330, 31174 2 @2 1A UMY Flush Valve U119

25 W, U 1 67 uazlgnedrevuna 25 v, 1d
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VUIAND 3.3 Nouen NoRsen A3 AaoANo uetaza
HUITZAY Fu

30 1 2 2 1
40 3 4 8 2
50 6 10 24 6
65 12 20 42 9
80 20 30 60 19
100 160 240 500 90
125 360 540 1,100 200
150 620 960 1,900 350
200 1,400 2,200 3,600 600
250 2,500 3,800 5,600 1,000
300 3,900 6,000 8400 1,500
375 7,000 — : :

) = S ) ) ' ‘ oY Y A
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im0 sg T veriudu | Revideu | vesznein N091Mal
810t 15 15 50 40
919FN A1 15-20 15 50 40
919a19luas 15-20 15 50-80 40
9198194 15 15 40-50 40
A3 DIRLVTNALEN 15-20 15-20 50 40
AnmTrenni stall Rype 15 15 50 40
AInTre1ni1 Gung Rype 15 15 80 40
ﬁmﬁu 10 - 25-40 25
Ao 10 x 25-40 25
Todaanzae AV 15 - 50 40
Totlaanzmn EV 20-25 - 50-80 40
Todhumuuiidaini 15 - 100 50
Tnduszuundsnds 25 ) 100 50
Fossznorai - - 50 40
msl¥msai 2.4 «nw’faagﬁanwﬁﬂqmﬁm%ﬁﬁmmsaammu iierhanfeuiuvng

Yiosz1nei
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90 41
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3¢ b 120 725
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b o 160 82.3
180 6l 180 i ::3
200 65 200 ;
225 70 225 9
230 T 250 il
275 80 275 105.5
300 85 300 110
300 125 500 142
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 L}
2,250 348 2,250 341
2,500 375 2,300 375
2,750 402 2,750 402
3,000 432 3,000 42
4,000 525 4,000 525
5,000 593 $,000 593
6,000 643 6,000 643
7,000 685 7,000 685
. 8,000 718 8,000 718
9,000 748 9,000 745
10,000 769 769
10,000 _—
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4.1.7 M319% 2.11 HUNTER'S CURVE
NO. I FOR SYSTEM PREDOMINANTLY FOR FLUSH VALVES.

NO.2 FOR FLUSH TANKS

FLOW RATE,LPS.

FLO% RATE _GPM.

i i " 1

L e 3 I L & 1
LJ

20 100 120 40 160 180 200 220 240

FIXTURE UNITS



4.1.8 M3199 2.13 FRICTION LOSS, FT. PER 100 FT. OR M. PER 100 M. (FAIRLY ROUGH
STEEL PIPE)
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4.2.2.1 WTNOUNDEgUI MV IaINUYIe NN ido IS nee 1AEBA 1T 1aT 2.2

A15137 2.2 Load values assigned to fixtures

Fixture Type of supply Occupancy Cold Hot Total
control
Water closet Flush valve Public 10,0 | ...... 10.0
Water closet Flush tank Public 50 | ... 5.0
Urinal I-in flush valve Public 10.0 | ...... 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. 2.25 2.25 3.0
Kitchen sink Faucet Hotel, 3.0 3.0 4.0
Drinking fountain 3/8-in valve restaurant 0.25 X 0.25
Water closet | 1 . Flush valve Offices, etc. 6.0 6.0
Water closet/ '__ Flush tank Private 3.0 e 3.0
Lavatory«—— | 2 || Faucet Private 0.75 0.75 [ 1.0
Bathtub |2 || Faucet Private 1.5 1.5 2.0
Shower stall Mixing valve Private 1.5 1.5 3 2.0
Kitchen sink Faucet Private 1.5 1.5 2.0
Laundry trays(1to3) Faucet Private 2.25 2.25 30
Combination fixture Faucet Private 2.25 2.25 30
Dishwashing machine | Automatic Private 1.0 10
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M15199 2.11 HUNTER'S CURVE
NO. I FOR SYSTEM PREDOMINANTLY FOR FLUSH VALVES.

NO.2 FOR FLUSH TANKS

FLOW RATE,LPS.
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13197 2.13 FRICTION LOSS, FT. PER 100 FT. OR M. PER 100 M.

(FAIRLY ROUGH STEEL PIPE)
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Pipe size, mm. (in.)

Average demand

100 percent demand
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A15197 2.2 Load values assigned to fixtures

Fixture Type of supply Occupancy | Cold Hot Total
control

Water closet Flush valve Public 10,0 | ...... 10.0
Water closet Flush tank Public 50 | ... 5.0
Urinal I-in flush valve Public 10.0 | ...... 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. | 2.25 2.25 3.0
Kitchen sink Faucet Hotel, 3.0 3.0 4.0
Drinking fountain 3/8-in valve restaurant 0.25 0.25
Water closet | 1 Flush valve Offices, etc. | 6.0 6.0
Water closet i Flush tank Private 3.0 3.0 rg
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(1to3) Faucet Private 2.25 2.25 30
Combination fixture Faucet Private 2.25 2.25 30
Dishwashing machine | Automatic Private 1.0 10
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FLOW RATE, LPS.
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135139 2.13 FRICTION LOSS, FT. PER 100 FT. OR M. PER 100 M.

(FAIRLY ROUGH STEEL PIPE)
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Pipe size, mm. (in.) Average demand 100 percent demand
15(%) 1 1
20 (%) s o L2 3
25(1) 10 6
30(1%) 20 12
40 (1 %) 30 20
50 (2) 50 35
652 %) 90 60
80 (3) 125 85
100(4) 225 150
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A15197 2.2 Load values assigned to fixtures

56

Fixture Type of supply control Occupancy Cold Hot Total
Water closet Flush valve Public 10.0 | ...... 10.0
Water closet Flush tank Public 50 | ... 5.0
Urinal l-in flush valve Public 10.0 | ...... 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. 0.25 0.25
Water closet Flush valve Private 6.0 6.0
Water closet Flush tank Private 3.0 3.0
Lavatory Faucet Private 0.75 |0.75 1.0
Bathtub | Faucet Private 15 15021 |20
Shower stall‘/ g JMixing valve Private 1.5 1.5 \2.0
Kitchen sink Faucet Private 1.5 1.5 2.0
Laundry trays(1to3) Faucet Private 225 | 225 30
Combination fixture Faucet Private 225 |2.25 30
Dishwashing machine | Automatic 1.0 10

d' A a A 7 9c’ v d' | [y Jd A v
07 1 ladNFUAMNUVY AD AN U L!ﬁﬂﬂgﬂ?‘iu’mqﬂmmm 19 2.0 1iNE




4.2.42 oananudeamsingsganionnazidulila Yaaldgua 2.1 Ysznew
15199 2.11 HUNTER'S CURVE
NO.1FOR SYSTEM PREDOMINANTLY FOR FLUSH VALVES.

NO.2 FOR FLUSH TANKS
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FLOW RATE,LPS.
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135139 2.13 FRICTION LOSS, FT. PER 100 FT. OR M. PER 100 M.

(FAIRLY ROUGH STEEL PIPE)
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Pipe size, mm. (in.) Average demand 100 percent demand
~ 15(%) L&~ | 4 1
> 20(%) 4 N 3
25(1) 10 2 6
30(1%) 20 12
40 (1 %) 30 20
50(2) 50 35
6512%) 90 60
80 (3) 125 85
100(4) 225 150
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A15137 2.2 Load values assigned to fixtures

Fixture Type of supply Occupancy Cold Hot Total
control
Water closet Flush valve Public 100 | ...... 10.0
Water closet Flush tank Public 50 | ... 5.0
Urinal I-in flush valve Public 10.0 | ...... 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. .25 2.25 3.0
Kitchen sink Faucet Hotel, restaurant | 3.0 3.0 4.0
Drinking fountain 3/8-in valve Offices, etc. 0.25 0.25
Water closet Flush valve Private 6.0 6.0
Water closet Flush tank Private 3.0 3.0
i

Lavatory«— | 1 | Faucet Private 075 075 | 1.04
Bathtub Faucet Private 1.5 1.5 2.0
Shower stall Mixing valve Private .8 1.5 2.0
Kitchen sink Faucet Private 1.5 1.5 2.0
Laundry trays(1to3) Faucet Private 2.25 2.25 30
Combination fixture Faucet Private 2.25 2.25 30
Dishwashing machine | Automatic 1.0 10
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FLOW RATE,LPS.
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135139 2.13 FRICTION LOSS, FT. PER 100 FT. OR M. PER 100 M.

(FAIRLY ROUGH STEEL PIPE)
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Pipe size, mm. (in.) Average demand 100 percent demand
15(%) 1 1
/20 (%) 4 — 3
1 25(1) 10 6
30(1%) 20 12
40 (1 %) 30 20
50 (2) 50 35
652 %) 90 60
80 (3) 125 85
100(4) 225 150
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Pipe size, mm. (in.)

Average demand

100 percent demand

15 (%) 1 1
1 /20(%) 4 T 2 3
25 (1) 10 6
30 (1%) 20 12
40 (1 %) 30 20
50 (2) 50 35
65(2 %) 90 60
80 (3) 125 85
100(4) 225 150
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