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What is a project

RFI ... Request For Information ( TQ ... Technical Query)
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What is a project

MEP Codes

HVAC Codes
1- ARI Air Conditioning And Refrigeration Institute
2- ASHRAE American Society Of Heating , Refrigeration And Air Conditioning Engineers
3- ASME American Society Of Mechanical Engineers
4- ASTM American Society Of Testing And Methods
5- NEMA National Electrical Manufacturers Association
6- SMACNA Sheet Metal And Air Conditioning Contractors National Association
7- UL Underwriters Laboratories )

Equipment’s
1- ANSI American National Standards Institute
2- BS British Standards
3- ELQW Egyptian License Of Quality Work

Fire fighting
1- NFPA National Fire Protection Association
2- FOC Fire Organization Committee
3- IFC International Fire Code

Plumbing 1- National Standard Plumbing Code

2

Standard Plumbing Engineering Design

3

Universal Plumbing Code

4

International Plumbing Code



COLD WATER SUPPLY HOT WATER SUPPLY DRAINAGE SWIMMING POOLS

« Plumbing Fixtures o WATER HEATER CAPACITY * DRAINAGE PIPE SIZING * SWIMMING POOLS
« WATER TANK VOLUME * HOW TO GET HOT WATER * SEPARATE WASTE AND SYSTEM DESIGN
WHEN YOU NEED (HOT SOIL SYSTEM * WATER FOUNTAINS
* PIPE SIZING
WATER RECIRCULATION. e ONE PIPE SYSTEM DESIGN

e PUMP FLOW RATE

e DRAINAGE BELOW THE
e PUMP REQUIRED

DRAINAGE NETWORK
PRESSURE
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PLUMBING FIXTURE:

Shower

Bathtub

(Lavatory Glass)

Water Closet

o

Urinal

Lavatory

Kitchen Sink

Service Sink or
Janitor Sink




PLUMBING FIXTURE:

» Water closets (WC) olodl wlygs o
« Urinals (UR) ag.oll
« Lavatories (LAV) wolo=>Vl
» Kitchen sinks (KS) duboll Lolg>| o
« Service sinks (Janitor Sink) Aozl Lolgsl o
» Sinks Szl olg> e
« Laundry trays wolg=>| o
« Drinking fountains | ;u8lg e
» Showers (SH) oMl e
« Bathtubs (BT) guill o
» Bidets (BD) TRV
» Floor drains (FD) il gl B8 Lanll o
« Emergency fixtures &S,lghll 0501 o
« Faucets and fixture fittings olbaizl »
« Shower valves Jwd Wlolowo e

« Tub fillers guildl codlo o



Trap:
A fitting or device that provides a liquid seal to prevent the emission of sewer

gases without materially affecting the flow of sewage or waste water through the
trap.
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) Bottle trap

Trap types:

e P- Trap

e S-Trap

e Running Trap
e Bottle Trap

Cleanout
1

ﬁ/ -a—Direction of flow——

Running Trap




Water Closet (WC) Types:

According to Flushing way & drainage direction

)

= 11331101

nNeE

AV gu—

=
(B)

Reverse Trap Blowout .
S-Trap P-trap Siphon Jet

Back outlet



According to tank type

Close Coupled type (A)

One Piece type (B)

Flushometer type (C)




According to flushing performance

Fixture Type Flow (gpm) Pressure (PSI)
Water Closet, blow out, flushometer valve 25 45
Water Closet, siphonic, flushometer valve 25 35
Water Closet, tank, close coupled 3 20
Water Closet, tank, one piece 6 20
Water Closet, flushometer tank 1.6 20

|
”:L“

Flush Tank Flushometer Tank Flush Valve with Sensor Flush Valve




Water Closet Installation:_




Urinal Installation:
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Figure 1-10 Minimum Chase Sizes for Urinals
Courtesy of Plumbing and Drainage Institute



Lavatory and Kitchen Sink Installation:

Fixture Type Flow (gpm)
Lavatory 2
Kitchen Sink 2.5
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Figure 1-11 Recommended Installation
Dimensions for a Lavatory

Lavatory

Pressure (PSI)
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Figure 1-13  Standard dimensions for a kitchen sink include a
counter height of 36 inches above the finished oor.

Kitchen Sink



Shower and Bathtub:

Fixture Type Flow (gpm) Pressure (PSI)
Shower 3 20
Bathtub 4 20

Shower Bathtub



Emergency Fixture:

1- Emergency Shower
2- Emergency eye wash

Emergency Shower

Emergency eye Wash



Floor Drain Types:

N\ 222
= =

Multi Inlet Floor Drain Floor Drain Single Outlet Trench Drain

Floor Drain Installation




Roof Drain Types

T

Roof Drain Planter Drain

Side Roof Drain



Cold Water System:

The primary task of a building cold water service and distribution system is to
provide adequate flow, pressure, and volume suitable for use at every device
that uses water, even when the system is at peak demand.
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Roof Tank Water Tank
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; r.'..l..'llll.l lo pum Pump
hydropneumatic ' Well cover
lank . . Al
P L water ' v 1 ;
. ot : delivery line Drainage channel ® 0
: : from pump Y= =
: ¢ || tohousehold
: - & supply = Concrete seal
% pressure E — Suction pipe —
ooontol 3 Ao
i switch 3
;l- -I.:
Rock lining
L

pressure
gauge

Towers Tanks Hydro pneumatic Tank Wells



WATER DEMAND CALCULATION

HIGH RISE PLUMBING DESIGN -

USAGE

FACTOR
FARNTY Gel/Day/Caplta | “ins. Average Flow x Poutor == Pesk Flow | SOURII of DATA
Qftice Building o 20 | 89 201025 Wiater maur readingy
Office Building wilh Restaurant 25
Apartments, Housing €0 to 100 _ 15 2010 30 Ervmare: “aig surveys
Hotel, Motel 130 1 30 Meter rantings
Hospitals Refer to Table .. | —= — Meler rentings
“lassruoms (School, University)
‘Jon-resident students, 25 16% 22 Meter rencings
‘3culty and staf)
' :r:?t':o g :lmm T8 16% 22 Me‘er reasirgs
: -'?;:‘é':::,‘:::; WOU hren L1 16vs |7 2.2 Ma'ar rentings
“Refer 1o text: |~
Zhapping Center Areaor | 10 20 Meter reazirgs
; Population
=2urt Houses & Detention {Jaif)
| s Stam 20 9 201025 Fie'd survery
3. Oftice 20 8 ’
. €. Visilors (Courts) 10 6
2 _Short Yerm Prisoners 10 8
¢ _Long Term Prisoners 80 18
TABLE 11

PRELIMINARY ESTIMATED WATER REQUIREMENTS




EXAMPLE : WATER DEMAND FOR AN OFFICE BUILDING

Assume a 4000 employee building offices.

DAILY CONSUMPTION

4,000 X 20 G.P.D.C = 80,000 GPD
Total gallons per day = 80,000

AVERAGE FLOW RATE

80,000/ 9 hours (540 minute) = 150 GPM

PEAK FLOW RATE

150 x 2.5 = 375 gpm peak flow rate



EXAMPLE : WATER DEMAND FOR AN APARTMENT HOUSE

Assume a population of 1000 person.

DAILY CONSUMPTION

1000 x 100 = 100,000 G.P.D.

AVERAGE FLOW RATE

100,000 / 900 = 111 gpm average flow rate

PEAK FLOW RATE

111 x 3 =333 gpm peak flow rate



EXAMPLE : WATER DEMAND FOR A HOTEL

Assume a population of 1000 person.

DAILY CONSUMPTION

1000 x 130 = 130,000 G.P.D.

AVERAGE FLOW RATE

130,000 / 660 = 197 gpm average flow rate

PEAK FLOW RATE

197 x 3 =591 gpm peak flow rate



WATER DEMAND FOR A HOSPITAL

Hoopllaio

The estimated water requirements for hospitals are requested in
various forms which differ from the usual jobs. Table 10 lists various
quantities in the form they may be required.

TABLE 10
" Estimated Water Requirements for Hospitals
1

A  Consumption per year, gal/bed/yr 100,000
B Consumption per month, gal/bed/month 10,000
C Consumption per day, gal/bed/day 235 to 300
D Peak hourly flow, gal/bed/hr 30
E  Minimum hourly flow, gal/bed/hr 3
F* Peak instantaneous flow, gpm Peak Hourly Flow x 2

60 minutes
G Average Instantaneous flow, gpm Peak Inetanztaneoue flow
H “HVAC equipment and A.C. make-up See HVAC dept.

* Peak Instantaneous flow plus the HVAC water requirements and any large
water demand equipment (such as a large laundry) should be used for .
sizing the water service and pumping equipment.




Notes:

Table 10 is based upon a general hospital with kitchen, laundry
" and hydrotherapy facilities.

2. The water requirements for air condltoning are not included

in the table. Add the A.C. requirements as given by the HVAC
department.

3. Fire flow for sprinkler and standpipe are not included. Rate of
flow is generally from 500 to 1500 gpm.

4. Extremely high water demand equipment such as large laundry

and hydrotherapy facilities must be evaluated separately in
order to determine if special design is required.



EXAMPLE : WATER DEMAND FOR A HOSPITAL

Assume 500 bed general hospital

1- consumption per year = 500 x 100,000 = 50,000,000 gal/yr
2- consumption per month = 500 x 10,000 = 5,000,000 gal/month

3- consumption per day = 500 x 300 = 150,000 gal/day
4- peak hourly flow = 500 x 30 = 15,000 gal/hr

5- minimum hourly flow = 500 x 3= 1,500 gal/hr
6- peak instantaneous flow = ( 15,000 x 2 ) / 60 mins = 500 gpm

7- average instantaneous flow = 500 / 2= 250 gpm

8- Total gallons per day = 150,000



WATER DEMAND FOR UNIVERSITIES

Universities

1. Dormitory Students ( Residents)

Fixture Usage/Day Gal/Usage Total Gal.
Water closets 3 5 ‘15
Shower 1 20 20
Washup 2 10 20
Miscellaneous 20
Total

75 G.P.D.C.

Dormitory Kitchoens

3 meals Zday % 2 gal /meal /capita =— 6 G.P.D.C.

2. Non-Resident Studoents

Fixture Usage/Day Gal/Usage Total Gal.
Water closets 2 S 10
Washup 2 5 10
Miscellaneous S
Total 25 G.P.D.C.
3. Faculty and Staff

Fixture Usage/Day Gal/Usage Total Gal.
Water closets 2 5 10
Washup 2 5 10
Misce'laneocus 5
Total

25 G.P.D.C.




WATER DEMAND FOR SHOPPING CENTERS

Shopping Centers
Area Method:

1. Use 10 br. day. .
2. Use 1/10 gal/sq. ft. of gross buﬂd:ngamfmﬂ:edaﬂydomshc
water consumption.
Parking and Population Method:
1. Number of autos (parking spaces) x 3 turnovers per day x 2

occnpantsperauto=appmnmatennmberafmstomaspet
day.

Z. Castomers per day x 1% G.P.D./customer — water load for cas-
tomers per day.

3. Number of employees per day x 20 C.P.D. per employee =
water Joad for employees per day. ; o

4. Customer load plues employee lcad = total daily domestic warer
comsumption in G.P.D.



EXAMPLE : WATER DEMAND FOR A SHOPPING CENTER

Assume a 500,000 ft? gross building area with 24,000 customers per day & 800 employees.

Area Method
500,000 x 0.1 gal/ft?2/day= 50,000 gal/day

Population Method

24,000 customers x 1.25 G.P.D. / cust. = 30,000 G.P.D.
800 employees x 20 G.P.D. / employee = 16,000 G.P.D.

So, total is 46,000 G.P.D
Use the higher figure of the area method — 50,000 G.P.D.

Area Method

Average rate = 50,000 / (60 x 10) = 84 gpm
Peak rate =84 x2 =168 =168 gpm



What is the GPM used to fill this tank in 4 hours ??
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N

Water tank requirements

tank size shall be considered to have empty 600 mm above water level for the
float valve

Could be mixed with Fire water tank provided that suction pipe of domestic
water shall be connected at level equal to height of fire water

Suction pipe should be higher than ground level by 100 mm at least
Anti vortex plate should be installed at suction elbow to vortex
Puddle flange should be installed

Provide over flow pipe connected to storm or waste pipe, alarm signal should
be provided (Back valve)

Suction shall be through a sump provided at lowest point
Tank shall be vented
Ladder for maintenance shall be provided
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Over Flow Pipes

TABLE 606.5.4
SIZES FOR OVERFLOW PIPES FOR WATER SUPPLY TANKS
MAXIMUM CAPACITY OF WATER | DIAMETER OF OVERFLOW PIPE
SUPPLY LINE TO TANK (gpm) (inches)
0-50 2
50 - 150 21,

150 - 200 3

200 - 400 4

400 - 700 5

700 - 1,000 6

Over 1,000 8

For SI: 1inch =254 mm. 1 gallon per minute =3.785 Lim.




Drain Pipes

TABLE 606.5.7
SIZE OF DRAIN PIPES FOR WATER TANKS
TANK CAPACITY (gallons) DRAIN PIPE (inches)
Up to 750 |
731 to 1,500 1,
[,501 to 3,000 2
3,001 to 5,000 21,
5,000 to 7,500 3
Over 7,500 4

For SI. ' I inch =25.4 mm, 1 gallon =3.785 L.
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Design steps

1- use hunter method to get WSFU for all fixture unites
2- use hunter charts and tables to convert WSFU to GPM
3- size all fixture pipes according to code

4- design cold and hot water pipes

Two conditions should be achieved during the pipe sizing:

1) The velocity not exceeds 5 ft/s.

1) Pressure loss not exceeds 10 ft/100 ft.
(Recommended 4 ft/100 ft)



IPC TABLE E103.3(2)
LOAD VALUES ASSIGNED TO FIXTURES?

LOAD VALUES, IN WATER SUPPLY FIXTURE UNITS (wsfu)
TYPE OF SUPPLY

FIXTURE OCCUPANCY CONTROL Cold Hot Total
Bathroom group Private Flush tank 2.7 1.5 3.6
Bathroom group Private Flush valve 6.0 3.0 8.0
Bathtub Private Faucet 1.0 1.0 1.4
Bathtub Public Faucet 3.0 3.0 4.0
Bidet Private Faucet 1.5 1.5 20
Combination fixture Private Faucet 2.25 2.25 3.0
Dishwashing machine Private Automatic - 1.4 1.4
Drinking fountain Offices, etc. 3g” valve 0.25 - 0.25
Kitchen sink Private Faucet 1.0 1.0 1.4
Kitchen sink Hotel, restaurant Faucet 3.0 3.0 4.0
Laundry trays (I to 3) Private Faucet 1.0 1.0 1.4
Lavatory Private Faucet 0.5 0.5 0.7
Lavatory Public Faucet 1.5 1.5 2.0
Service sink Offices, etc. Faucet 2.25 2.25 3.0
Shower head Public Mixing valve 3.0 3.0 4.0
Shower head Private Mixing valve 1.0 1.0 1.4
Urinal Public 1” flush valve 10.0 - 10.0
Urinal Public 3/, flush valve 5.0 - 5.0
Urinal Public Flush tank 3.0 ) 3.0
Washing machine (8 Ib) | Private Automatic 1.0 1.0 1.4
Washing machine {8 Ib) | Public Automatic 2.25 2.25 3.0
Washing machine (15Ib) | Public Automatic 3.0 3.0 4.0
Water closet Private Flush valve 6.0 - 6.0
Water closet Private Flush tank 2.2 - 2.2
Water closet Public Flush valve 10.0 = 10.0
Water closet Public Flush tank 5.0 2 5.0
Water closet Public or private Flushometer tank 2.0 = 2.0

For SI: 1 inch = 25.4 mm, 1 pound =0.454 kg.

a. For fIXtures not listed , loads should be assumed by comparing the fixture to one listed using water in similar quantities and at similarrates. The assigned loads for
fIXtures with both hot and cold water supplies are given for separate hot and cold water loads and for total load. The separate hot and cold water loads being
three-fourths of the total load for the fixture in each case.



UPC

Appendix A

UNIFORM PLUMBING CODE

AssemblyS

0.75

1.0

5.0
6.0
3.0

3.5
3.5
6.0
7.0
10.0

I :1355 ;(5) ‘Water Supply Fixture Units (WSFU) and Minimum Fixture Branch Pipe Sizes3
1 25 Minimum R
Fixture Branch Private Public
Appliances, Appurtenances or Fixtures?2 Pipe Size'.4
Bathtub or Combination Bath/Shower (fill) 4.0 4.0
3/4" Bathtub Fill Valve 10.0 10.0
— 2 I T —— 1.0
— GO IS ABIIEN . . oo onnnisrnians s s SRR TS EA S S o e A 4.0 4.0
Dental Unit, cuspidor ...... 1.0
— Dishwasher, domestic .... 1.5 1.5
| Drinking Fountain or Watercooler... R 0.5 0.5
— Bome B = o s S e S o R e s o e e m e 25 25
1 Hose Bibb, each additional? ...............coouiiimiiei e easieeeeaaeaeaans 1.0 1.0
— Lavatory....c . uacsksinn anvasess 1.0 1.0
Lawn Sprinkler, each head5 .. 1.0 1.0
Mobile Home, each {(minimum) 12.0
Sinks
—_— BB cvinvaomecarmanan 1.0 2.0
Clinic Faucet 3.0
I Clinic Flushometer Valve
with or without faucet.. ......................_....__........... 8.0
— Kitchen, domestic 15 1.5
l =TT L SR L S 1.5 1.5
Serviceor Mop Basin ....................... s = 1.5 3.0
—_— Washup; oach el OF TR Ceh < i Sisiiiiisiin i s e e s e s 12" 2.0
SE—— B IIOWMIBE ..o oo v s e ip e s A i o T e s S S O A S s ST o 2.0 2.0
Liina); Y OGP ccvcssissaviesisives - 3.0 40
Urinal, greater than 1.0 GPF 4.0 5.0
Ugsinal, fiash $anl.. .. ..o vsomsnsaeaase 2.0 2.0
Washfountain, circular spray 4.0
I Water Closet, 1.6 GPF Gravity Tank 25 25
——e Woater Closet, 1.6 GPF Flushometer Tank ...... < 2.5 2.5
I water Cioset, 1.6 GPF Flushometer Valve ........ 5.0 5.0
— Water Closet, greater than 1.6 GPF Gravity Tank............. . 3.0 55
| Water Closet, greater than 1.6 GPF Flushometer Valve .............. 1= 7.0 8.0
="  Notes:
—_— 1. Size of the cold branch oullet pipe, or both the hot and cold branch outlet pipes.
I 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.

3. The listed fixture unit values represent their total load on the cold water service. The separate cold water and hot water fixture unit
value for fixtures having both cold and hot water connections shall each be taken as three-quarters (3/4) of the listad total value of
the fixture.

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

I 5. 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.
6. Assembly [Public Use (See Table 4-1)].
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 to each hose bibb

shall be sized on the basis of 2.5 fixture units.
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TABLE 10.14.2B
UPC TABLE FOR CONVERTING DEMAND IN WSFU TO GPMY
GPM GPM GPM GPM
WSFU Flush Tanks? Flush Valves? WSFU Flush Tanks? Flush Valves®

3 3 120 49 74

4 4 140 53 78
5 4.5 22 160 57 83

6 S5 23 180 61 87
7 6 24 200 65 91

8 £ 25 225 70 95

9 7 o] 26 250 75 100
10 8 27 300 85 110
11 8.5 28 400 105 125
12 9 29 500 125 140
13 10 29.5 750 170 175
14 10.5 30 1000 210 210
15 11 31 1250 240 240
16 12 32 1500 270 270
17 12.5 33 1750 300 300
18 13 33.5 2000 325 325
19 13.5 34 2500 380 380
20 14 35 3000 435 435
25 17 38 4000 525 525
30 20 41 5000 600 600
40 25 47 6000 650 650
50 29 51 7000 700 700
60 33 55 8000 730 730
80 39 62 9000 760 760
100 4 68 10,000 790 790

NOTES:

1. This table converts water supply demands in water supply fixture units (WSFU) to required water flow in gallons per minute (GPM)
for the purpose of pipe sizing.

2. This column applies to portions of piping systems where the water closets are the flush tank type (gravity or pressure) or there are no
water closets. and to hot water piping.

3. This column applies to portions of piping systems where the water closets are the flush valve type.



TABLE E103.3(3)

IPC TABLE FOR ESTIMATING DEMAND
SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH VALVES
Load Demand Load Demand
(WWater supply fixture units) {Gallons per minute) (Cubic feet per minute) | (Water supply fixture units) {Gallons per minute) {Cubic feet per minute)
1 3.0 0.04104 - - =
= 5.0 0.0684 = = -
3 6.5 0.86892 = = -
4 8.0 1.06944 = - =
5 9.4 1.256592 5 15.0 2.0052
6 10.7 1.430376 6 17.4 2.326032
7 11.8 1.577424 7 19.8 2.646364
8 12.8 1.711104 8 22.2 2.967696
9 13.7 1.831416 9 24.6 3.288528
10 14.6 1.951728 10 27.0 3.60936
11 15.4 2.058672 11 27 .8 3.716304
12 16 .0 2.13888 12 28.6 3.823248
13 16.5 2.20572 13 29.4 3.930192
14 17.0 2.27256 14 30.2 4.037136
15 17.5 2.3394 15 31.0 4.14408
16 18.0 2.90624 16 31.8 4.241024
17 13.4 2.459712 17 32.6 4.357968
18 18.8 2.513184 18 33.4 4.464912
19 19.2 2.566656 19 34.2 4.571856
20 19.6 2.620128 20 35.0 4.6788
25 21.5 2.87412 25 38.0 5.07984
30 23.3 3.114744 30 42.0 5.61356
35 24.9 3.328632 35 44.0 5.88192
40 26.3 3.515784 40 46.0 6.14928
45 27 .7 3.702936 45 48 .0 6.41664
50 29.1 3.8900883 50 50.0 6.684
60 32.0 4.27776 60 540 7.21872
70 35.0 4.6788 70 58.0 7.75344
80 38.0 5.07984 30 61.2 8.181216
90 41.0 5.48088 90 64.3 8.595624
100 43.5 5.81508 100 67.5 9.0234
120 48 .0 6.41664 120 73.0 9.75864
140 52.5 7.0182 140 77 .0 10.29336
160 57 .0 7.61976 160 81.0 10.82808
180 61.0 8.15448 180 85.5 11.42964
200 65.0 8.6892 200 90.0 12.0312
225 70.0 9.3576 225 95.5 12.76644
250 75 .0 10.026 250 101.0 13.50168

(continued)



IPC TABLE E103.3(3)-continued
TABLE FOR ESTIMATING DEMAND

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH VALVES
Load Demand Load Demand
(Water supply fixture units) | (Gallons per minute) | (Cubic feet per minute)| (Water supply fixture units)| (Gallons per minute) | (Cubic feet per minute)
275 80.0 10,6944 275 104.5 13.96956
300 85.0 11,3628 300 108.0 14.43744
400 105.0 14,0364 4010 127.0 16.97736
500 124.0 16.57632 500 143.0 19.11624
750 170.0 227256 750 177.0 23 66136
1,000 208.0 27.80544 1,000 208.0 27.80544
1,250 239.0 31.94952 1,250 239.0 31.94952
1,500 269,00 35.95992 1,500 269.0 3595992
1,750 297.0 3970296 1,750 2970 39.70296
2,000 325.0 43.446 2,000 325.0 43,446
2,500 380.0 50,7984 2,500 380.0 50,7984
3,000 4330 57.88344 3,000 433 0 57.88344
4,000 525.0 70.182 4,000 52500 70.182
5,000 593.0 79.27224 5,000 593.0 19.27224




TABLE 604.5
MINIMUM SIZES OF FIXTURE WATER SUPPLY PIPES

MINIMUM PIPE SIZE
FIXTURE (inch)
Bathtubs® (607 < 327 and smaller) s
Bathtubs® (larger than 607 < 327) W
Bidet 3/
Combination sink and tray s
Dishwasher, domestic® 7,
Drinking fountain g
Hose bibbs A
Kitchen sink?® Wi,
Laundry, 1, 2 or 3 compartments® L
Lavatory A
Shower, single head?® Y s
Sinks, flushing rim o
Sinks, service Ll
Urinal, flush tank W
Urinal, flushometer valve W
W all hydrant g
W ater closet, flush tank g
W ater closet, flushometer valve 1
W ater closet, flushometer tank Wy
W ater closet, one piece® Vs

For S1: 1 inch =254 mm, 1 foot = 304.8 mm,
1 pound per square inch = 6.895 kPa.

a. Where the developed length of the distribution line is 60 feet or less, and
the available pressure at the meter is 35 psi or greater, the minimum size of
an individual distribution line supplied from a manifold and installed as
part of a parallel water distribution system shall be one nominal tube size
smaller than the sizes indicated.



TABLE 604.3

WATER DISTRIBUTION SYSTEM DESIGN CRITERIA REQUIRED
CAPACITY AT FIXTURE SUPPLY PIPE OUTLETS

FLOW FLOW
FIXTURE SUPPLY RATE® PRESSURE
OUTLET SERVING (gpm) (psi)

Bathtub. balanced-pressure, thermo-
static or combination balanced-pres- =4 20
sure/thermo-static mixing valve
Bidet, thermostatic mixing valve 2 20
Combination fixture 4 8
Dishwasher, residential 2.7D 8
Drinking fountain 0.75 8
Laundry tray 4 S
Lavatory 2 8
Shower 3 8
Shower, balanced-pressure, thermo-
static or combination balanced-pres- 3 20
sure/thermo-static mixing valve
Sillcock, hose bibb 5 8
Sink, residential 2.5 8
Sink, service 3 8
Urinal, valve 12 25
Water closet, blow out, flushometer

: 25 45
valve
Water closet, flushometer tank 1.6 20
Water closet, siphonic, flushometer s 35
valve - o
Water closet, tank, close coupled “ 20
Water closet, tank, one piece 6 20

For SI: 1 pound per square inch = 6.895 kPa,

1 gallon per minute = 3.785 L./m.

a. For additional requirements for flow rates and quantities, see Section

604 . 4.



PUMP!I

Open system or closed system ?
What is the head losses for system ?
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PRESSURE DROP PER 100 FEET OF TUBRE, POUNDS PER SQUARE INCH

Note: Fluid velocities in excess of 5 to 8 feet/second are not usually recommended.

For ST: 1 inch = 25,4 mm, 1 foot =304.8 mm, 1 gpm = 3.785 L/m, 1 psi = 6.895 kPa,l foot per second = 0.305 m/s.
a. This chart applies to smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of types indicated on the diagram.

FIGURE E103.3(2)
FRICTION LOSS iN SMOOTH PIPE” (TYPE K, ASTM B 88 COPPER TUBING)

136 2012 INTERNATIONAL PLUMBING CODE®



APPENDIX E

FRICTION LOSS POUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH
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FRICTION LOSS POUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH

For SI: | inch = 25.4 mm, 1 foot = 304.8 mm, 1 gpm = 3.785 L./m. | psi = 6.895 kPa. 1 foot per second = 0.305 m/s.
a. This chart applies to smooth new stecl (fairly smooth) pipe and to actual diameters of standard-weight pipe.

FIGURE E103.3(5)
FRICTION LOSS IN FAIRLY SMOOTH PIPE®

2012 INTERNATIONAL PLUMBING CODE® 139



TABLE E103.3(5)
ALLOWANCE IN EQUIVALENT LENGTHS OF PIPE FOR FRICTION LOSS IN VALVES AND THREADED FITTINGS (feet)

PIPE SIZE (inches)

FITTING OR VALVE 1, Y, 1 1, 1 2 2y 3
45-degree elbow 1.2 L5 1.8 24 3.0 4.0 5.0 6.0
90-degree elhow 200 25 3. 40 5.0 10 8.0 10.0
Tee, run 0.6 0.8 0.9 1.2 L5 2.0 2.5 3.0
Tee, branch 3.0 40 50 6.0 10 10.0 120 150
Gate valve 0.4 0.5 0.6 08 L0 1.3 L6 2.0
Balancing valve 08 L1 L5 1.9 2.2 3.0 3.1 45
Plug-type cock 0.8 L1 1.5 1.9 2.2 3.0 3.7 4.5
Check valve, swing 56 8.4 11.2 14.0 16.8 224 28.0 33.6
Globe valve 15 20.0 2500 35.0 451 55.0 65.0 80.0
Angle valve 8.0 120 15.0 18.0 22.0 28.0 340 40.0

For SI:  1inch =25.4 mm, 1 foot = 304.8 mm, 1 degree =0.0175 rad.
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2 Valve open - moving water
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Mustration adapted from Plumbing & Drainage Institute, Standard PDI-WHZ201.

Figure 5-5 Illlustrations of a Shock Wave
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