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Cilas )
1 bar =14.4 psi
1 inch =2.54 cm
1 meter = 3.28 feet
1 gallon = 3.785 liter

2 s MEP (sigaS (8 Jandl a5 o) Jamy (00 JST () sS1 128 (3l
Aol digall A ja ady gands gk
&l Lelpa 55 5 bl Jala Gipeall g oluall S0 apanai -1
4ta anll
ﬂuﬁbﬂjuﬁ\jcw\@ad\m&\C}mac«\)ﬁj%\sﬁ-2
Leae Jalatll
oSl (8 odal o Le (Budai ool dlay ¢ 5 e Jee -3
sl 5 Aaleal] lacal 0341w La JS s SIS (e ddns 331 -4
Lid 5 yaill
dalall Hlaal) clliie ae Jual 53l 5 dgallall o &Y e o jail) -5
el (82 g0 Le Soal 5 HA1 48 2 5 500 L
laaas W 28 4k slaa (g1 ae Julaill 485 -6



doaall Gl gaY) e dadia

Wall HungwcC Urinal

WC (Water Closet)

Lavatory Shower

Bath Tub Kitchen Sink
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Aligning the fitting.

Joining the pipe.

Copper pipe:
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Table 1-1

TABLE2
OUTDOOR AIR REQUIREMENTS FOR VENTILATION®
2.1 COMMERCIAL FACILITIES (offices, stores, shops, hotels, sports facilities)

r - —
Esmaton Maxinmm Ouudoor Air Requirements

< i Oecupancy
Afpheatien Prive Ty Lis ; : Con
2 cfm/Tt L/sm
or 100 person Person

Dry Cleaners, Laundries Dry-cleaning processes may require more air.

Cominercial laundry 10 25 13

Commercial dry cleaner 30 30 15

Storage, pick up 30 35 I8

Coin-operated laundries 20 8

Coin-operated dry cleaner 20 5 8

Food and Beverage Service

Dining moms T 20 1[1]

Cafeteria, fast food 100 20 10

Bars, cocklail lounges 100 0 15 Supplementary smoke-removal equipment
may be requined.

Kitchens (cooking) 0 15 a Makeup air for hood exhaust may require
more ventilating air. The sum of the outdoor
air and transfer air of acceplable quality from
adjacent spaces shall be sufficient o }'l'lr\'iﬂ.e
an exhaust rate of mot less than 15 cfim/fit”
(7.5 Lism®).

Garages, Repair, Service Stations

Enclosed parking garage 1.50 75 Distribution among people must consider

Auto repair rooms 1.50 g worker location and concentration of running
engines; stands where engines are run must
incorporate systems for positive engines
exhaust withdrawal . Contaminant sensors
may be used o control ventilation.

Hotels, Motels, Resorts,

Dormitor ies cfm/room  Lésroom Independent of mom size.

Bedrooms a0 15

Living rooms ki 15

Baths 35 18 Installed capacity for intermittent use.

Lobbies 30 15 8

Conference rooms 50 20 10

Assembly rooms 120 15 8

Domitory sleeping areas 20 15 8 See also food and beverage sefvices, mer-
chandising, barber and beauty shops, parapes,

Garmbling casinos 120 0 15 Supplementary smoke-removal equipment
may be required.

Oflices

Office space 7 20 10 Some office equipment mav require local

Receplion areas &0 15 i) exhaust.

Telecommunication centers

and data entry areas &0 20 10

Conference rooms 30 20 n

Public Spaces /i’ Lism?

Corridors and utilities 0.05 0.25

Public restiooms, chin/we

or cfmdurinal 0 25 Wormally supplied by transter air,

Locker and dressing rooms 05 25 Local mechanical exhaust with no recircula-

Smoking lounge 0 60 0 tion recommmended.

Flevators 1.00 5.0 Normally supplied by transferair

* Table 2 preseribes supply mtes of acceptable outdoor air required for acceptable indoor air guality, These values have beenchosen to dilute human bicefluents and other contam-
inants with an adequate margin of safety and to account for health variations ameng people and varied activity levels,
** Net pocupiable space.

ASHRAE STANDARD 62-1999

-1



TABLE 2

OUTDOOR AIR REQUIREMENTS FOR VENTILATION" (Continued)
2.1 COMMERCTIAL FACILITIES (offices, stores, shops, hotels, sports facilities)

Estimated Maximuom**

Ourdoor Air Requirements

Application {;:T;g; I:_::i' Py in = = Comments
1 cfm/ it Lism
or 100 m person person
Retail Stores, Sales Floors, and
Show Room Floors

Basement and street 30 030 1.50

Upper floors 20 0.20 1.00

Storage rooms 15 015 0.75

Diressing rooms 0.20 1.00

Malls and arcades 20 0.20 1.00

Shipping and receiving 10 0.135 0.75

Warehouses 5 005 0.25

Smoking lounge 7 60 30 Naotmally supplied by transfer air, local
mechanical exhaust; exhaust with no recircu-
lation recommended.

Specialty Shops

Barher 25 15 8

Beauty 25 25 13

Reducing salons 20 15 8

Florists ] 15 WVertilation to optimize plant growth may
dictate requirements.

Clothiers, furniture 030 .50

Hardware, drugs, fabric 8 15 8

Supermarkets B 15 8

Pet shops 100 5.00

Sports and Amusement

Spectator areas 150 15 8 When intemal combustion engines are

Game rocms 70 25 13 operated for maintenance of plaving surfaces,

Toe arenas {playingamas) 0.50 3 50 increased ventilation rates may be required.

Swimming pools (pool and deck area) .50 250 g igher values may be required for
humidity contral.

Playing floors { gvmnasium ) 30 20 10

Ballrooms and discos 100 25 I3

Bowling alleys (seating areas) T0 25 13

Theaters Special ventilation will be needed 1o

Ticket booths 60 20 10 eliminate special stage effects

Lobbies 150 20 0 (e.g., dry ice vapors, mists, etc.)

Auditorium 150 15 8

Stages, studios 70 15 B

Transportation Werttilation within vehicles may requine

Wailing rooms 100 15 8 special considerations,

Platforms 100 15 2

Vehicles 150 15 8

Workrooms

Meat processing 10 15 8 Spaces maintained at low temperatures

(—107F to+ 50°F, or =23°C to+ 10°C) are not
caverad by these requirements unless the
occupancy is continuous. Ventilation from
adioiring spaces is permissible. When the
oerupancy is intermittent, infilration will
normally exceed the ventilation requirement.
(Ses Reference 18).

* Table 2 prescribes supply mites of acceptable outdoor air required for acceptable indoor air quality. These values have been chosen to dilute human bioeffluents and other contam-
inants with an adequate margin of safety and to account for health variations among people and vaned activity levels.

** Mt occupiable space.
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TABLE 2

OUTDOOR AIR REQUIREMENTS FOR VENTILATION (Continued)
2.1 COMMERCIAL FACILITIES (offices, stores, shops, hotels, sports facilities)

Estimated Maximom®*

Ouudoor Air Requirements

Application Occupaney Comments
P/100D0 [t cfm/ Lis: 2 3
or 100 m® person elm/Tt Lism
Photo studios 0 8
Darkmooms 10 0.50 2.50
Pharmacy 20 15 8
Bank vauls 5 15 8
Duplicating, printing 0.50 250  [Installed equipment must incorporate positive

exhaust and control (as required ) of undesir-
able contaminants {toxic or otherwise ).

2.2 INSTITUTIONAL FACILITIES

Education
Classmom
Laboratories
Training shop
Music moms
Libmries

Locker rooms
Corridors
Auditoriums
Smaoking lounges

Huspitals, Nursing and
Convalescent Homes

Patiefit moo1ms

Medical procedure

Orperating rooms

Recovery and ICU

Autopsy moms
Physical therapy

Correctional Facilities
Cells

Dining halls

Cruard stations

2LE2s8

150

20

40

20
15
15

10
1

i

10
8
8

0.50
LR

0.50

250
050

2.50

Special contaminant control systems may be
required for processes or funclions including
laboratory animal oocupancy.

Mormally supplied by trans fer air.
Local mechanical exhaust with no
recirculation re commended.

Special requirements or codes and pressure
relationships may determing minimum venti-
lation rates and filter efficiency. Procedures
penerating contaminants may require higher
rafes.

Air shall not be recirculated into other spaces.

* Table 2 prescribes supply rates of acoeptable outdoor air required for acoeptable indoorair guality. These values have been chosen to dilute human bioe flluents and other contam-
inants with an adegquate margin of safety and to account for health variations among people and vanied activity levels.

** Met occupiable space.
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Table 8-8 Typical Waste-Water Flows from Recreational Sources

Waste-Water Flow,

gpd/unit (L/idfunit)
Source Unit Range Typical
Apartment, resort Person 52,8-74.0 (200-280) 58.1 (220)
Cabin, resort Person 34.3-50.2 (130-180) 42.3 (160)
Cafeteria Customer 1.1-2.6 (4-10) 1.6 (8)
Employee 79-132 (30-50) 10.6 (40)
Campground (developed) Person 21.1-39.6 (80-150) 3.7 (120)
Cocktail lounge Seat 13.2-26.4 (50—100) 19.8 (75)
Coffee shop Customer 4.0-7.9 (15-30) 5.3 (20)
Employee 79-132 (30-50) 10.6 (40)
Country club Member present 66.0-132.0 (250-500) 106.0 (400)
Employee 10.6-158  (40-60) 13.2 (B0)
Day camp (no meals) Person 10.6-15.9 (40-60) 13.2 (50)
Dining hall Meal served 4.0-13.2 (15-50) 7.9 (30)
Darmitory, bunkhouse Person 19.8-46.2 (75-175) 39.6 (150)
Hotel, resort Person 39.6-634 (150-240) 52.8 (200)
Laundromat Machine 476.0-687.0 (1800-2600) 581.0 (2200)
Store resort Customer 1.3-5.3 (5—20) 2.6 (10)
Employee 79-13.2 {30-50) 10.6 (40)
Swimming poal Customer 53132 (20-50) 10.6 (40)
Employee 79-132 (30-50) 10.6 (40)
Theater Seat 26-4.0 (1015} 2.6 (10)
Visitor center Visitor 4.0-7.9 (15-30) 5.3 (20)

15



236 Table 1-2 Continued

ASPE Data Book — Volume 2

Table 8-9 Quantities of Sewage Flows

GPD/Person
Type of Establishment (L/D/Person)?
Airports (per passenger) 5 (20)
Apartments—multifamily (per resident) 60 (225)
Bathhouses and swimming pools 10 (40)
Camps
Campground with central comfort stations 35 (130)
With flush toilets, no showers 25 (95)
Construction camps (semipermanent) 50 (190)
Day camps (no meals served) 15 (60)
Resort camps (night and day) with limited plumbing 50 (190)
Luxury camps 100 (380)
Cottages and small dwellings with seasonal accupancy 50 (190)
Country clubs (per resident member) 100 (380)
Country clubs (per nonresident member present) 25 (95)
Dwellings
Boarding houses 50 (190)
additional for nonresident boarders 10 (40)
Luxury residences and estates 150 (570)
Multifamily dwellings (apartments) 60 (225)
Rooming houses 40 (150)
Single-family dwellings 75 (285)
Factories (gal [L] per person, per shift, exclusive of industrial wastes) 35 (130)
Hospitals (per bed space) 250 (945}b
Hotels with private baths (2 persons per room) 60 (225)
Hotels without private baths 50 (190)
Institutions other than hospitals {per bed space) 125 (475)
Laundries, self-service (gal [L] per wash, i.e., per customer) 50 (190)
Mabile home parks (per space) 250 (945)
Motels with bath, toilet, and kitchen wastes (per bed space) 50 (190)
Motels (per bed space) 40 (150)
Picnic parks (toilet wastes only) (per picnicker) 5 (20)
Picnic parks with bathhouses, showers, and flush toilets 10 (40)
Restaurants (toilet and kitchen wastes per patron) 10 (40)
Restaurants (kitchen wastes per meal served) 3 (10)
Restaurants, additional for bars and cocktail lounges 2 (8)
Schools
Boarding 100 (380)
Day, without gyms, cafeterias, or showers 15 (80)
Day, with gyms, cafeteria, and showers 25 (95)
Day, with cafeteria, but without gyms or showers 20 (80)
Service stations (per vehicle served) 10 (40)
Swimming pools and bathhouses 10 (40)
Theaters
Movie (per auditorium seat) 5 (20)
Drive-in (per car space) 5 (20
Travel trailer parks without individual water and sewer hookups (per space) 50 (190)
Travel trailer parks with individual water and sewer hookups (per space) 100 (380)
Workers
Construction (at semipermanent camps) 50 (190)
Day, at schools and offices (per shift) 15 (80)

8Unless otherwise noted.
Dincludes cafeteria.
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Table 1-3| TABLEK-3
Estimated Waste/Sewage Flow Rates

Because of the many variables encountered, it is not possible 1o sel absclute values for waste/sewage flow
rates for all situations. The designer should evaluate each situation and, if figures in this lable need
medification, they should be made with the concurrence of the Authority Having Jurisdiction.

Type of Oceupancy Galions (liters) Per Day

Airporis T s e |5 (B6.8) por employee

5 (18.9) per passenger

AUD WESHENS .o BT e ek with equipment manufacturer

Bowling alleys {snack bar o . {283.9) per lane
Camps:

Campground with central comfort SHAtON. e 35 (132.5) per person

Campground with flush tailets, no SHOWerS.......eeoooo . s 25 (94.8) per person

Day camps (no meals 8erved) ..o SR 15 (58.8) per person
Summer and e . (188.3) per parson

Churches (Sanctuary) e s s e D (18.0) PBT SRAL
with kitchen waste ..................... 7 (26.5) per seai
Dance halls s s (18.9) PEF PEFSON
Faciories
Na showers25 {84.8) per employee
WD BIOINENS ..y isiioisiss s s Ve b et 35 (132.5) per employee
Cafsteria, add........... e 5 (18.9) per employee

Hospltals .......c.coviinine e 250 (946.,3) per bed
Kitchen waste only i 25 (94.6) per bed
Laundry waste only i 40 (151.4) per bed

Hotels (no kitchen waste) T .80 (227.1) per bed (2 person)

429
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Appandix K UNIFORM PLUMBING CODE
[Table 1-3 Contiued |

TABLE K-3 (Continuad)

Type of Occupaney Gallons (liters) Per Day
10, INSHUHONS [FBSIHBNTY 1ot e siuseiande bbb ns v sisasisiebessss asbsa e s o33 £ {283.3) per person
Mursing home.......... ..125 (473.1) per person
ROt IOITIE oo osts s erestssesseressneesanensssasssssseraraarsesrmssamssesesssnentassasnnns s eressnecennsns 1 20 (47 3.1) pEr pRrson

11. Laundries, seli-service
{minimum 10 hours pear day} .50 (189.3) per wash cycle
T PETEIR ovesusescon st a3 AV s Easb A F3n s S onmsctt g st s F’er manufacturers specifications

12, MOBL s e s ...50 (189.3) per bed space
WY RGBT oo cur o samssiiiammnni s sz atassnan are ....50 (227.1) per bed space

13, OFHCEE 11oorereeereesesssressese s seseeneese s eee oo ie et arar it s vttt san s ses 20 (79, 7) PEI @MPIOYSE

14, PArKS, MODIHE NOMBS 1 orverciei it iesessansssssss et semsn s st esssersssisnnse s ne 200 (846.3) par space
picnic parks (LIIEts ONIYY ... 20 (75.7) PEF parking space
recreational vehicles —

WITROUT WATET ROOKALD coovevre e ver e sesss s 00 (283.9) per space
with water and SBWer NOOK-UD «o.oveeee it e sssssenenesnenennss 1 00 {378.5) per space

15, RESIAULANTS — CAIEEEIAS 111 vvee s creeseeeeecesss s ssss st ee e reneenn s ensnenenn 20 (79.7) PET @Mployee
toilet... cero 7 {26.5) per customer
kslchen wasle creeen B (22.7) per meal
add for garbage disposal e L R e S e 1 (3.8) per meal
add for cocktail lounge ... e P R PR PR o 2 (7.8) per customer

kitchen waste — Dtsposabie serwce ................................ 2 {7.6) per meal

16. Schools — Staff and office .. ...20 (75.7) per person
Elementary students ...15 (56.8) per person
Intermediate and high.... ...20 {75.7) per student

with gym and shcrwers add .5 (18.9) per student

with cafeteria, add... ettt nnnesneneneend (1104 per student

Boarding, 1otal WASIE. ... 100 (378.5) per person

17, Service Station, W0HBIS. .o e sirs e ..1000 (3785) for 1st bay
500 (1392 5] for each additional bay

18. Stores ... 20 (75.7) per employee
public restrooms add 1 per 10 sq. ft. {(4.1/m") of floor space

19. Swimming pools, public.... ...10 (37.9) per person

20. Theaters, aud:tcnumss (18.9) per seat
v oo DU - & 122 = 120

18



Table 1-4

TABLE B06.5.7
SEZE OF DRAIN PIPES FOR WATER TANKS

TANK CAPACITY (gallons) DRAIN PIPE (inches)
Up to 750 I
751 to 1,500 1Y,
1,501 to 3.000 2
3.001 to 5,000 2'
5.000 to 7,500 3
Owver 7,500 4

For 8I: 1 inch =254 mm, | gallon=3783 L.

|PC 2003
TABLE 606.5.4
SIZES FOR OVERFLOW PIPES FOR WATER SUPPLY TANKS
MAXIMUM CAPACITY OF
WATER SUPPLY LINE TO DIAMETER OF OVERFLOW
TANK (gpm) PIPE {inches)
0-50 2
S50 - 150 2
150 - 200 .
2000 - 400 4
400 - TO0 5
700 - 1,000 ]
Ower 1,000 8
For 58I 1 inch =254 mm, | gallon per minute = 3.783 L/'m.
Table 1-5
|PC 2003

19



WSFU: Water Supply Fixture Unit
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Table 2-1A

Tabla 5-4 UMIFCRM PLUMBING COpp
Tach mm | TABLE &5 9
}i ’lg | yater Supply Fixture Units (WSFU) and Minimum Fixiure Branch Plpz Sizes’
1 25 Adininmum
T Fixture Branch  Private Public Assembly i
Applizrces, Appurenanceas of Fixtures PiceSize” -
Qartub or Corrpinaton BathrShower Tl 2" 4.0 4.0 _ ;
374" Bathtub Fll Valve i 314" 10.0 10.0
EBHEIET v evvsanseeneneees oom omeinessme dancaeasssaae aE h TR AR TR AT A e 12" 1.0 : ’:
Clothes washet ... e 1721 40 2.0 L
Daniat Unit, uusp;dor s R 1.0 .
Dishwashar, dorresl.c s sonai THES 1.5 1.5
Drinking Fountan or Watercooler .12t a5 05 075
Hose Bibb .. ; 2 25 25
Hosao Bibb, each a:z‘duonaf" e 12" 1.0 1.0
LAVAIGIY tovrscererserecseimsinssseessbsmbasn s oo s 1.0 1.0 1.0
Lawn Sunnkler f-ach head’ 1.0 1.0
Mobile Homa, each (minin um) 12.0
Sinks
Sar 172" 1.0 2.0
.,Imtc Faucet S 1/2" 3.0
Climie Fh 'shorre er Valve
with or without faur:et 1" 8.0
Kitohen, domestic i v 1.5 15
Laundry ..o i b 1.8 15
Sarvice or Mop Basin .. . 12" 15 3.0
Washup, 2ach 581 Of fAUCEES oo e 12" 20
Shower, per head .. 12" 2.0 2.0
Urinal, 1.0 GPF F! us.home-ier \aalve 14" Ses Footnote *
Urinal, greatcr than 1.0 GPF Fluqhon‘!eﬁtﬁr V e . 34" Saa Foomote ©
Uringl, flush tank... 12 2.0 20 3.0
Washfouniain, urcular qpray - 3/4" 4.0
Water Closet, 1.6 GPF Glawiy Tank i 25 25 35
Water Closet, 1.6 GPF Flushometar Tark if2" 2.5 2.5 35
Water Closet, 1.8 GPF Flushometer Valve 1" Ses Foomote”
Weter Closel, graater than 1.5 GPF Gravity Tank..... e 12! 3.0 n.A 7.0
Waler Closet, greater than 1.6 GPF Flushometer Valve ... o 1" Ses Footnote ’
Notas
Size of the cald aranch pipe, or both the hot and cold branch pipes.
¢ Agpliancas, Appurtenances or Fixtures not included in this Table may ba sized by raference to fixtures having a
similar flow rate and frequancy of use.
3 The tisted fixture unit values represent their load on their cod water service. The soparate cold water and hol water
fixtura unit value for fixtures having bath hot and cold water connections may each be taker &s three-guarter ( 3/4)
of the listed 1otal valus of the fixture. .
+  The listed minimum supply branch pige sizes for irdividual fixtures are the nominal (1.D.) pipe siza.
s For fixtures or supply connactions likely to impose cortinuous flow demands, determine the required flow n galions
per minute (GPM), and acd it separatsly 1o the demand (in GPM) for the distribution systerm or portions thereof.
s Assembly [Putlic Use (See Teble 4-1)].
T When sizing flusnometer systems, ses Section 810.10.
s Reduced fixture unit loading for additiznal hose bibas is to be used cnly whien sizing total building demand and for
pipe sizing when more than ane hose bibb is supplied by a segment of water-distributing pioe. The fixture branch 10
each hosa ich shall be sized on the basis of 2.5 fixture units. =
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Table 2-1B

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 27 13 36
Bathroom group Private Flush valve 6.0 in 2.0
Bathtub Private Fauncet 1.0 1.0 14
Bathtub Public Faucet 30 30 4.0
Bidet Private Faucet 13 1] 20
Combination fixmure Private Faucet 225 225 3.0
Dishwashing machine Private Automatic 14 14
Drinking fountain Offices, etc. 3/g" valve 0.25 025
Kitchen sink Private Fauncet 1.0 1.0 14
Kitchen sink Hotel, restaurant Fancet 30 30 4.0
Laundry trays (I to 3) Private Faucet 1.0 1.0 14
Lavatory Private Fancet 0.5 B35 0.7
Lavatory Public Faucet 15 15 2
Service sink Offices, etc. Faucet 235 225 3.0
Shower head Public Mizing valve 30 30 40
Shower head Private Mixing valve 10 1.0 14
Urinal Public 1" flush valve 10.0 10.0
Urinal Public 3," flush valve 5.0 - 5.0
Urinal Public Flush tank 30 3
Washing machine (8 Ib) | Private Automatic 10 1.0 14
Waching machine (2 Ib) | Public Antomatic 225 223 30
Washing machime {15Ib) | Public Automatic 30 30 4.0
Water closet Private Flush valve 6.0 6.0
Water closet Private Flush tank 22 2.2
Water closet Public Flush valve 10.0 10.0
Water closet Public Flush tank 30 5.0
Water closet Public or private Flushometer tank 20 ) 2.0

For SI: 1linch=254 mm. 1pound =0.454 kg.

2. For fIXtures not listed . loads should be assumed by comparing the fixture to one listed using water in similar quantities and at similar rates. 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 ofthe total load for the fixture in each case.

[PC 2009
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| AECOMMENDED RULES FOR Appendix A

S1ZING THE WATER SUPPLY SYSTEM Tahle 2-2
Chart A-2
Estimate Curves for Demand Load
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£ 300
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o I
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100 SBEEE” No. fﬂrby\,tem ‘[:)E‘Edo‘[l"liﬂ.‘ll‘i‘ll}' for flushometer valves

i Uino, 2 for system predominantly for flush tanks
0 500 7000 1500 2000 2500 3000
Fixture Units
Chart A-2 {Metric)
Estimate Curves for Demand Load
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Demand — GPh

Demand - Liters/Second
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APPENDIX E

Table2-3

TABLE E103.3(3)
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))
1 30 004104
2 50 0.0684
3 6.5 0.86892
4 80 1.06944
5 g4 1.256392 5 150 2.0052
[ 10.7 [ 174 2326032
7 11.8 7 198 2646364
g 12.8 g 2232 2.967696
9 I3 9 246 3.288328
10 14.6 10 7.0 3.60936
11 154 11 T8 3716304
12 16.0 12 8.6 3823248
13 16.5 13 104 3.030192
14 17.0 14 302 4.037136
15 17.5 15 31.0 4.14408
16 18.0 16 318 4.241024
17 124 17 326 4357968
18 13.8 18 334 4464012
19 19.2 19 342 45718356
20 19.6 0 35.0 46788
3 215 25 38.0 3.07984
30 233 30 42.0 5.61356
33 249 33 440 5.88192
40 26.3 40 46.0 6.14028
45 21.7 43 48.0 6.41664
30 291 30 30.0 6.684
&0 20 4.27776 60 4.0 721872
70 350 4.6788 70 38.0 775344
20 380 5.07984 20 61.2 8.181216
o0 410 5.48088 90 643 8.595624
100 4335 5.81508 100 671.5 0.0234
120 4.0 6.41664 120 3.0 9.75864
140 52.5 1.0182 140 7.0 10.29336
160 7.0 7.61976 160 21.0 10.82808
180 61.0 g 180 833 11.42064
200 63.0 8.6202 200 a0.0 12.0312
225 0.0 9.3376 225 93.3 1276644
250 3.0 10.026 250 1000 13.50168
(contimied)
2009 INTERNATIONAL PLUMBING CODE® 13
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ECCOMMENDED RULES FOR

[ZING THE WATER SUPPLY SYSTEM

Anpendix A
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A 5l ana Foal g lea A 4k &5 Ldals Jilldl s e positive displacement J) bbb adiad
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solaall Adatl) 8 Aaadiiidl Centrifugal bkl g 53l el

End suction pumps
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o Vertical multistage pumps

ALDG(GDL) Multistage Pump

>
UV Vi yloLirno.or
Material: SS304/Cast iron

horizontal multistage pumps
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e Llias 48 )]l 13¢d Lo sl (head ) Lexd) s Flow daalhall (o sl ilual
WSFU J) e

head J Ll s

+ dauall @ oY) ) die Al 68 o glhadll hxuall= (Pg))JL dwlhl) Lk
dynamic or \<iall dai laall+static head &ESJ;Y\ dayh Jazuall
friction

Plumbing fixture JS tic csthaall baiall jelay s 5 U Jsanll ardios

TABLE 604.3
WATER DISTRIBUTION SYSTEM DESIGN CRITERIA
REQUIRED CAPACITY AT FIXTURE SUPPLY PIPE OUTLETS

FIXTURE SUPPLY OUTLET | FLOW RATE® PHEI‘_&%\&;HE
SERVING (gpm) (psi}
Bathtub 4 8
Bidet 2 4
Combination fixture 4 8
Dishwasher, residential 2175 8
Drinking fountain 0.75 8
Laundry tray 4 8
Lavatory 2 8
Shower 3 8
Shower, temperature controlled 3 20
Sillcock, hose bibb 5 8
Sink, residential 2.5 8
Sink, service 3 8
Urinal, valve 15 15
e e
Water closet, flushomeler tank 1.6 15
o e
Waler closet, tank, close 3 g
coupled
Waler closet, tank, one plece fi 20

For SI: 1 pound per square inch = 6,895 kPa, 1 gallon per minuie
=3785L/m.

&, For additional require ments for flow rates and quantities, see Section 604.4,
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TABLE A-3
Allowance in Equivalent Langth of Pipe for Friction Loss in Valves and Threadad Fittings®
Zquivalent Length of Pipa for Various Fittings

e0° 45° 30° Coupling or
Diameter Standard Standard Siandard  Straight Gata Globe Angla
of Filtlng Elbow Elbow Tea Funof Tee Valve Valve Valve
Inches Feet Feat Feat Feat Feet Feet Feet
38 1.0 0.5 1.5 0.3 02 8 4
1/2 L 1.2 A 0.6 0.4 5 5
374 5 1.5 10 0.8 0.5 20 12
1 30 1.3 50 0.9 0.6 5 15
1-1/4 4.0 2.4 0.l 1.2 .8 is 18
1-1/2 5.0 30 7.0 i3 1.0 15 22
2 7.0 4.0 1. 24 1.3 35 28
2142 30 5.0 12.0 15 Lo 63 kL |
3 10.0 6.0 15.0 3.0 2.0 80 40
i 14.0 R0 210 40 27 123 35
5 17.0 100 25.0 50 33 140 0
[ 0.0 12.0 30.0 f.0 40 165 8C

il 3yl ke Laddl ot i —

adid 0 jlgr iz 2 dee oball ) il 15 YT s
=1 G o8 Ton gaall IS

AW e 0 =t

(Flush Valves) .3 Olalead jud, Yy 1y —=*
WY e oLl b Gy 0y ="
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Boilers and Heat Exchanger
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A HeS alila
Electric heater
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douad GllAL
Solar water heaters

Jrdy yaesl sall Jako 2,55 s Aaaludl olpall 535 Jae oy 43S jall dalail) 8
LﬁJ\)ﬂ\Jﬁﬂ\

Table-10 from Ashrea 48/2007 aaies Zalud) sbuall L€ e J geaall
plaATL Y AN gl e 53 e a8 sDemand factor J) (8 i Gl aay

Storage factor J (& < i gl (g jadll Je J pasll
Al Y alaal) aadti
Heater Capacity = (GPH x AT)/410=.... KW i
AT=70 F=difference in temperture between water entering heater and leaving the heater
Make up water temperture = 50 F
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Circulation pump flow can be obtained with two methods:
1-Heat loss equation
3. Determine pump capacity as follows:
QP 60 pc Al (1)
where

Qp = pump capacity, gpm

q = heat loss, Btu'h

p = density of water = 8.25 Ib/gal (120°F)
cp = specific heat of water = 1 Btu/lb-°F
Ar = allowable temperature drop, °F

For a 20°F allowable temperature drop.

Yy = q = q 2
Opl ) = R 25 % 120 5900 2
g=covered pipe by 30 Btw/h-ft or uninsulated pipe by 60 Btw/h-ft. x total reculation
length(ft)

- e . —T—VENT
i —_— —_— —_— =
|1 Ti_
i - L 1 - —a - -
e, . { IR | N | S | A 1
ey nls Nl % wl o o Slo Nlg
=1 A 0 o i o a o o
0 s g = z % = % 5
ml_"'m 71 m;"' % - ol T a" o T
| == —te % — — — —
it f HE ! . } } '
—~ — o — = — —
P RN NP
A SN S 7 7S

%
&
%
%

®

Fig. 2 Arrangements of Hot-Water Circulation Lines

©
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Service Water Heating 49.19

Table 10 Hot-Water Demand per Fixture for Various Types of Buildings
{Gallons of water per hour per fixture, caleunlated at a final temperature of 140°F)

Apartment Industrial Office Private
House Club  Gymnasium Hospital Hotel Plant  Building Residence School YMCA

1. Basin, private lavatory 2 2 2 2 2 2 2 2 2 2

2. Basin, public lavatory 4 6 g 6 8 12 g e 15 g

3. Bathtub® 20 20 30 20 20 — — 20 — 30

4. Dishwasher? 15 30-150 — 30-150 50-200  20-100 — 15 20-100  20-100

5. Foot basin 3 3 12 3 3 12 — 3 3 12

6. Kitchen sink 10 20 — 20 30 2 20 10 20 20

7. Laundry, stationary tub 20 28 — 28 28 — — 20 — 28

8. Pantry sink 3 10 — 10 10 — 10 5 10 10

9. Shower 30 150 225 75 73 225 30 30 225 225
10. Service sink 20 20 = 20 30 20 2 13 20 20
11. Hydrotherapeutic shower 400

2. Hubbard bath 600

15 Leg bath 100

14. Arm bath 35

15. Sitz bath 30

16. Continneus-flow bath 165

17. Circular wash sink 20 20 30 20 30

18. Semucircular wash sink 10 10 15 10 15
1%. DEMAND FACTOR 030 0.30 0.40 0.23 0235 0.40 0.30 030 0.40 0.40
20. STORAGE CAPACITY FACTORP 125 0.90 1.00 0.60 0.80 1.00 2.00 0.70 1.00 1.00
Nate: Data sources predate low-flow fixtures and appliances. PRatio of storage tank capacity to probable maximum demand/h. Storage capacity may be reduced
Dishwasher requiraments should be taken from this table or from where imlimited supply of steam is available from central street steam system or large botler plant.
mamfzcturers” data for medel to be nsed, if known. “Whirlpool baths require specific consideration based on capacity. They are not mcluded m the bath-

b catezory.
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skimmer Type Slelea-1
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recirculation rate oball 53 Clelu / sleaall ana = claalhal) das e J ol
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Surge tank volume = (40 liter for each m2 of pool area+ filtration back wash
(Filter flow x 10 min)+ Areax 1cm) x 20%
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where

41
p

tp
'i_.l'

B, P
== ey
B oW

fa )
I}

where

g2 =
U

qy = pe,Vit—1,)/B(3600 s/h) (12)

pool heat-up rate, KW

998 = kg/m®

specific heat of water= 4.18 klfiikz-K)
pool volume, m*

desired temperature (usually 27°C)
initial temperature of pool. "C

pool heat-up time., h

Gy = [.-'A{rﬂ—rﬂ} (13)

heat loss from pool surface, kW

surface heat transfer coefficient = 0.060 kW/(m?-K)
pool surface area. m?

pool temperature, °C

ambient temperature, *C

qy = 4, + 4, (14)

Lo BBl pall Gais 5 gag adld ol sell Jasy jaudy Jalas aleall (ISl o)) pabAsShrea

st pool surface J) e
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