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Model Plumbing Code : LY (Aol (ool ) DAL (g 50y A ELIDAD

1-Uniform Plumbing Code (UPC) adopted mainly in the Western us
2- Standard Plumbing Code (SPC) adopted mainly in the Southern us
3- BOCA Plumbing Code (BOCA) adopted mainly in the Eastern us
4-International Plumbing Code (IPC)

5- CABO Plumbing Code (CABO)
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2001 California Plumbing Code

(Taken from Page 76)
Table 6-4
Water Supply Fixture Units (WSFU) and Minimum Fixture Branch Pipe Sizes®
Minimum
Appliances, Appurtenances or Fixtures? leture_ Private Public Assembly5
i Branch Pipe
Size"*

Bathtub or Combination Bath/Shower (fill) Vo' 4.0 4.0
34" Bathtub Fill Valve R 10.0 10.0
Bidet ' 1.0
Clothes Washer, Domestic " 4.0 4.0
Dental Unit, cuspidor %" 1.0
Dishwasher, domestic g 15 1.5
Drinking Fountain or Watercoaler 1" 0.5 0.5 0.75
Hose Bibb %" 25 25
Hose Bibb, each additional 15 1.0 1.0
Lavatory ' 1.0 1.0 1.0
Lawn Sprinkler, each head® 1.0 1.0
Mobile Home, each (minimum) [Net adopted by HCD] 12.0
Sinks

Bar " 1.0 2.0

Clinic Faucet 1" 3.0

Clinic Flushometer Valve

With or without faucet 1" 8.0

Kitchen, domestic %" 1.5 1.5

Laundry %" 1.5 1.5

Service or Mop Basin A" 1.5 3.0

Washup, each set of faucets %" 2.0

Shower, per head " 2.0 2.0

Urinal, 1.0 GPF Flushometer Valve £7% See Footnote 6

Urinal, greater than 1.0 GPF Flushometer Valve 34" See Footnote 8

Urinal, flush tank 1" 2.0 2.0 3.0

Washfountain, circular spray 34" 4.0

Water Closet, 1.6 GPF Gravity Tank " 25 25 35
Water Closet, 1.6 GPF Flushometer Tank Va" 2.5 2.5 35
Water Closet, 1.6 GPF Flushometer Valve 1" See Footnote 6
Water Closet, greater than 1.6 GPF Gravity Tank " 3.0 55 7.0
Water Closet, greater than 1.6 GPF Flushometer Valve 1" See Footnote 8
Notes:

1. Size of the cold branch pipe, or both the hot and cold branch pipes.

2. Appliances, Appurtenances or Fixtures not included in this Table may be sized by reference to fixtures

having a similar flow rate and frequency of use.

The listed minimum supply branch pipe sizes for individual fixtures are the nominal (1.D.) pipe size.

For fixtures or supply connections likely to impose continuous flow demands, determine the required flow in

gallons per minute (GPM) and add it separately to the demand (in GPM) for the distribution system or

portions thereof.

Assembly [Public Use (See Table 4-1)]

When sizing flushometer systems see Section 610.10.

7. Reduced fixture unit loading for additional hose bibbs as used is to be used only when sizing total building
demand and for pipe sizing when more than one hose bibb is supplied by a segment of water distributing
pipe. The fixture branch io each hose bibb shall be sized on the basis of 2.5 fixture units.

3.
4.

o,
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Building Water Demand
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Building Water Demand
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Height of Water Column Pressure
(m) () (kPa) (bar) (psi)
1 33 9.8 0.1 14
2 6.6 19.6 0.2 28
3 9.8 29 0.3 4.3
4 13.1 39 0.4 57
5 16.4 49 0.5 7.1
6 19.7 59 0.6 8.5
7 23 69 0.7 10.0
8 26 78 0.8 11.4
9 30 88 0.9 12.8
10 33 98 1.0 14.2
12 39 118 1.2 17.1
14 46 137 1.4 19.9
16 52 157 1.6 23
18 59 177 1.8 26
20 66 196 20 28
25 82 245 2.5 36
30 98 204 29 43
35 115 343 34 50
40 131 392 3.9 57
50 164 491 4.9 71
60 197 580 5.0 85
70 230 687 6.0 100
80 262 785 7.8 114
90 295 883 8.8 128
100 328 981 9.8 142
Hydrostatic Pressure Hydrostatic Pressure
10 160
9 140
B8
120
— ? —
g g g 100
@ 5 = 80
=0
T o ap
2
’ 20
0 0
0 10 20 30 40 50 60 7O B0 90 100 O 5 100 150 200 250 300 350
Height (m) Height (ft)

The Enoineering ToolBox

wywww' EngineeringToolBox.com

Prepared By: Eng. Dana Muhammed Sarwat 14



sV o

O Fwdd 13 ) SLALS(FOOT ) A yAlld g (ol 9 i 9 JaB AT LR (6 3 (098 (§ykatd 8 (5) 0yle Gl

Equivalent Length of Straight Pipe for Valves and Fittings (feet)
- Pipe Size

Serewed Fittings 74 [ 38 | 2 [ 34 ] 1 [1a[1v2] 2 [212] 3 | 4
Regular 90 deg 23| 31| 36 | 44 | 52 | 66 | 74 | 85| 93 | 110|130

Elbows Longradius 90deg | 15 | 20 | 22 | 23 | 27 | 32 | 34 | 36 | 36 | 40 | 48
Regular 45 deg 03 |05 |07 |08 | 13 |17 |21 | 27| 32| 40| 55

Tees Line flow 08 | 12 |17 | 24 | 32 | 46 [ 56 | 77 | 93 [120 | 170
Branch flow 24 | 35 142 | 53 [ 66| 87 ] 99 |120]130 1701210

Return Bends | Regular 180 deg 23 31| 36| 44 | 52 | 66 | 74 | 85| 93 | 110|130
Globe 210|220 | 220|240 | 290|370 | 420|540 | 620|790 |110.0

Valves Gale D3| o5 o o7 0B 11 [ 121517 |19 ]| 25
Angle 128 | 150 | 150 [ 150 | 170 | 180 [ 180 | 180 | 180 | 180 | 180

Swing Check 72 | 73 1 80| 88 [ 1M0]13.0 [ 150190220270 380

Strainer 46 | 50 | 66 [ 7.7 180200270290 340|420

engineeringtoolbox.com

o1 ddd SUIS(METER ) dg yddld 9 () 9 e 9 JaB &Y (Lt (6 (o038 Sykd 9 (6) 0yka GAils

Equivalent Length of Straight Pipe for Valves and Fittings (m)
- Pipe Size
Serewed Fittings 74 [ 38 | 2 [ 34 ] 1 [1ua[1v2] 2 [212] 3 | 4

Regular 90 deg 07 | 09 | 11|13 |16 | 20 [ 23 | 26 | 28 | 34 | 40
Elbows Longradius S0cdeg | 05 [ 06 | 07 | O7 [ 08 |10 [ 10 111 )11 12| 14
Regular 45 deg 01|02 | 02|03 | 04) 05|06 | 08|10 12|17
Tees Line flow 02 | 04 | OS5 |07 | 10| 14 [ 17 | 23| 28 | 37 | 52
Branch flow 07 [ 11 113 (16 | 20 ) 27 [ 30| 37140 | 52| 64
Return Bends | Regular 180 deg 07 | 09 | 11 |13 |16 | 20 | 23 | 26 | 28 | 34 | 40
Globe 64 | 67 | 67 | 73 | 88 | 113|128 165|189 | 241 | 336
Valves Gaie 01|01 0202|0303 04| 05|05 06| 08
Angle 389 | 46 | 46 | 46 | 52 | 55 [ 55 | 55 | 55 | 55 | 55
Swing Check 22 | 22124127 | 34 40| 46 | 58 | 67 | 82 | 116
Strainer 14 |15 20| 23| 55| 61| 82 ] 88 104|128

Prepared By: Eng. Dana Muhammed Sarwat
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Equivalent Length of Straight Pipe for Vahles and Fittings (feet)
Pipe Size

Al A 2| 1 [11@&[12] 2 [272] 3 | 4 | 5 | & 10
ReguiarS0deg | 08 | 12 | 16 | 21 | 24 | 371 | 36 | a4 | 59 | 7.3 | 89 | 12 | 14
Elbows | LongradiusS0ceg | 11 | 13 | 16 | 20 | 23 | 27 | 26 | 34 | 42| 5 | 57| 7 | &
Regulard5deg | 05 | 06 |08 | 1.1 | 13 | 17 | 20 | 26 | 356 | 46 | 56 [ 77 | 9
Tons Line flow 07 |08 | 10| 12|15 18 | 18| 22 | 28 | 32 | 38 | 47 | 52
Branch flow 20 | 26 | 33 | 44 [ 52 | 66 | 75| 94 [120] 15 | 18 | 24 | 20
Reguiar180deg | 08 | 12 | 1.6 | 21 | 24 | 31 | 36 | 44 |58 | 7.3 [ 88 | 12 | 14
Retum Bends - adius 180deg | 11 | 73 | 16 | 20 | 23 [ 27 |29 | 24 [ a2 [ 5 [ 57 7 | &
Globe 38.0 | 400 | 45.0 | 54.0 | 59.0 | 70.0 | 77.0 | 94.0 [120.0] 150 | 190 | 260 | 310
Valves Gate 26 | 27 | 28 | 20 | 31 ] 32 | 32 | 32
Angle 5.0 | 150 | 7.0 | 180 | 18.0 | 21.0 | 220 | 260 | 380 50 | 63 | 90 | 120

dpild 4y SLOLS(METER) Ay ydild 9 (od 9 a9 Jad A il (6 ) (09058 (S)lid 99 (8) 0yley il

engineeringtoolbox com

Y

.

ot Y el
Equivalent Length of Straight Pipe for Valves and Fittings (meter)
Pipe Size
Flanged Fittings 2 [ 3 | 1 [Ta[1z] 2 [272] 3 | 4 [ 5 [ 6 & | 10
Regular 90 deg 03 ) 04 | O5 | 06 | OF | 08 | 11 1.3 |18 | 22| 27 | 37 | 43
Elbows Long radius 80deg | 03 | 04 | O5 | 06 | OF | OB | 08 | 1.0 | 1.3 | 15 | 1.7 | 21 2.4
Regular 45 deg 0.1 02 |02 | 03 | 04 | 06| 06| 08| 11 14 | 17 | 23 | 27
Tees Line flow 02 )03 |03 | 04 |05 |05 |08 |07 |09 |10 12|14 (18
Branch flow 06 | 08 1.0 1.3 16 | 20 | 23 | 29 | 3T | 46 | 55 | T3 | 9.2
Retum Bends Regular 180 deg 03 ) 04 | 05 | 06 | 07 | 08 1.1 1.3 [ 18 | 22 | 27 | 37 | 43
Longradies 180 deg | 03 | 04 | 05 | 06 | OF | 0B | 09 [ 1.0 | 1.3 | 1.5 | 1.7 | 21 24
Globe 11.6 | 12,2 | 137 | 165 | 180 | 214 | 235 [ 2B7 | 366 | 458 [ 580 | 79.3 | 946
Valves Gate o0 )00 | OO | OO | OO | O& | 08 |09 |08 | 0% |10 10|10
Angle 46 | 46 | 52 | 55 | 55 | 64 | 67 | B5 [ 116 | 153 | 19.2 [ 27.5 | 366
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Bridge Valve
Location

Circulation Pump L

Bridge Valve
Location

Typical plumbing configuraton with
pump and Bridge Valve locations.
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35 0.74

40 0.80
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Fixture Value@ 60psi | Number of Fixtures | Total Value
1-Bathtub 8 X =
2-bedpan Washers 10 X =
3-Bidet 2 X =
4-Dental unit 2 X =
5-Drinking Fountain 2 X =
6-Kitchen Sink 2.2 X =
7-Lavatory 1.5 X =
8-shower 2.5 X =
9-Service sink 4 X =
10-Toilet-Flash valve 35 X =
12-Toilet-Flash tank 4 X =
13-Urinal-wall Flash Valve 16 X =
14-Wash Sink 4 X =
15-Dishwasher 2 X =
16-Washing Machine 6 X =
17-Hose (50 ft %" 5 X =

5/8” 9 X =

/4 12 X =

Combined Fixture Value Total
(13) 8yl GaLis
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1- Check UPC-1997, Appendix A

2- SPC-1997, Appendix F

3- IPC-1995, Appendix E

4- WWW.The Engineering Tool Box. COM
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