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Water Supply & Distribution
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Basics of Water Supply & Distribution

[(A)Preliminary information

e Estimate the quantum of water required per day based on occupancy in proposed project and activities
catered for.

[Identify possible Source

e Surface Water (lake, River, Pond)
eUnderground source (open well/bore/tube-well)

e Harvested Rainwater

eRecycled Water/Reclaimed water from sewage treatment works
eDesalinated Sea Water

*Brought out the Combination of Above

[(B)Water Treatment

¢ Analysis of the available water is essential to decide the treatment process to render water suitable for
consumption

* Depends on the quality of water and purpose for which it being treated

[(C)Water Storage Tank

e Since continuous availability of water at adequate pressure cannot be ensured, it is essential to have
storage facility.
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If the distribution system proposed is by gravity from elevated tank, the combined capacity of low
level and high level tank should be adequate for the duration of anticipated disruption in supply

N\

J

.
7

.

The tank partition will have to be based on structural considerations, different qualities of water
to be stored and water requirement for fire fighting.

N\

7

Storage tank compartment containing potable and non potable water should have adequate

sanitary separation.
.

7

Water storage tank shall be constructed in impervious material, protected against contamination
and provided with locked water tight covers.

.
7

Any over flow or ventilation openings shall be down —facing and provided with corrosion resistant
screening of not less than No 24 mesh to prevent the entry of insects and vermin.

.
7

.

Water storage tank shall not have direct connection to sewers.
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Contd.

* Unless permitted by the authority having Jurisdiction low level tank shall not be located below
ground to avoid contamination by surface water or any other foreign materials.
* In unavoidable situations if the tank have to be located below ground the following minimum
precaution have to be taken
v' All inspection cover shall adequately raised above the surroundings ground level.

v' Submersible pump(s) shall be installed in suitable sump(s) at the floor of the tank for draining the contents of
the tanks for cleaning in situations where draining of tank by gravity is not feasible.

* Low level tank adjacent to the basement should share common wall with basement if the plant
room is also situated. This will facilitate provision of pipe insert on the common wall.

* In an unavoidable condition if a common wall between water tank and plant room can not be
provided the pipe connecting two structure could be sheared due to differential settlement.

*  When the plant room and water storage tanks(s) are located adjacent to each other, the floor level
of plant should be lower than the base of the tanks to allow for flooded suction pipe.

* Provision shall be made for over flow (minimum one size larger than the inlet pipe) to be
discharged into safe and visible location.

* Adequate care shall be taken to prevent back flow or back siphonage.

* An audible visual alarm or alternatively warning pipe may be installed to prevent wastage of water
through large over flow pipe.
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Water Supply System

Network of pipes that transport hot and
cold potable water under pressure

Fixture — A device that uses water
(sink, toilet, dishwasher, etc.)

Water Heater — Large insulated tanks
that heat cold water to be distributed
in the hot water supply lines

that serve many fixtures

Branch Lines — Hot or cold water
pipes that serve only one or two
fixtures

Trunk Lines — Hot or cold water pipe:"
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Water Supply System

Water Main — Supply pipe installed
and maintained by a public entity and
on public property

Water Service — Pipe from the water
main to the building supply pipes

Meter — Measures the amount of water
transported through water service

Valve — A fitting used to control water
flow (located next to the meter)

May
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Fig. 1 IpENTIFICATION OF DIFFERENT TYPES OF WATER SUPPLY SYSTEM
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2.1.53 Residual Head — The head available at any
particular point in the distribution system.

2.1.54 Residual Pressure — The pressure available at
the fixture after allowance i1s made for pressure drop
due to friction loss and head in the system during
maximum demand periods.

2.1.55 Saddle — A purpose made fitting, so shaped as
to fit over a hole cut in a sewer or drain used to form
connections.

2.1.56 Service Pipe — Pipe that runs between the
distribution main in the street and the riser in case of a
multi-storeyed building or the water meter in the case
of an individual house and 1s subject to water pressure
from such main.

2.1.57 Static Pressure — The pressure exerted by a
fluid that 1s not moving or flowing.

2.1.58 Srop-Cock — A cock fitted in a pipe line for
controlling the flow of water.

2.1.59 Stop Tap — Stop tap includes stop-cock. stop
valve or any other device for stopping the tflow of water
in a line or system of pipes at will.

Source: National Building Code of India 2016 (NBC 2016)

2.1.60 Storage Tank — A container used for storage of
water which 1s connected to the water main or tube-
well by means of supply pipe.

2.1.61 Srudio Apartment— An apartment unit
consisting of a single room and a bathroom, the single
room functioning as living room, bedroom and kitchen.
2.1.62 Subsoil Water— Water occurring naturally in
the subsoil.

2.1.63 Subsoil Water Drain
a) A drain intended to collect and carry away
subsoil water.
b) A drain intended to disperse into the subsoil
from a septic tank.
2.1.64 Sub-Zero Temperature Regions — Regions
where temperatures fall below 0°C and freezing
conditions occur.
2.1.65 Supply Pipe — So much of any service pipe as
1s not a communication pipe.
2.1.66 Supports — Hangers and anchors or devices
for supporting and securing pipe and fittings to walls,
ceilings, floors or structural members.
2.1.67 Surface Water — Natural water from the ground
surface, paved areas and roofs.
2.1.68 Surface Water Drain — A drain conveying
surface water including storm water.

2.1.69 Thermostatic/Pressure Balancing Valve.
Mixing valve that senses outlet temperature and
incoming hot and cold water pressure and
compensates for fluctuations for stabilization.

Indian Plumbing Association



2.1.76 Water Supply System — Water supply system of
a building or premises consists of the water service pipe,
the water distribution pipes, and the necessary connecting
pipes. fittings, control valves, and all appurtenances in
or adjacent to the building or premises.

2.1.77 Waterworks — Waterworks for public water
supply include a lake, river, spring, well, pump with or
without motor and accessories, reservoir, cistern, tank,
duct whether covered or open, sluice, water main, pipe,
culvert, engine and any machinery, land, building or a
thing used for storage, treatment and supply of water.

Source: National Building Code of India 2016 (NBC 2016)
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2.1.70 Vertical Pipe — Any pipe or fitting which is
installed in a vertical position or which makes an angle
or not more than 45" with the vertical.

2.1.71 Warning Pipe — An overflow pipe so fixed that
its outlet, whether inside or outside a building, 1s in a
conspicuous position where the discharge of any water
there from can be readily seen.

2.1.72 Wash-Out Valve — A device located at the
bottom of the tank for the purpose of draining a tank
for cleaning, maintenance, etc.

2.1.73 Water Hammer Arrestor — A device designed
to provide protection against hydraulic shock in the
building water supply system.

2.1.74 Water Main (Street Main) — A pipe laid by the
water undertakers for the purpose of giving a general
supply of water as distinct from a supply to individual
consumers and includes any apparatus used in
connection with such a pipe.

2.1.75 Water Qutlet — A water outlet, as used in
connection with the water distributing system, 1s the
discharge opening for the water: (a) to a fitting; (b) to
atmospheric pressure (except into an open tank which is
part of the water supply system); and (¢) to any water-
operated device or equipment requiring water to operate.

2.1.76 Water Supply System — Water supply system of
a building or premises consists of the water service pipe,
the water distribution pipes, and the necessary connecting
pipes, fittings, control valves, and all appurtenances in
or adjacent to the building or premises.
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Water Supply Requirements for Buildings

The total quantity of water per day is
estimated based on the proposed
occupancy and activities catered.

Designer has to identify all the possible
sources for augmenting the shortfall in
water supply.

The analysis of available water is done to
decide the treatment for consumption and
treatment process depends on the quality
of water and the purpose for which it is
used

Projection of population for each building
shall be made on the basis of its usage.
Population for each type of building shall
be estimated on the basis of information
obtained from the users.

Alternatively, population may be worked on
the following basis, for different type of
buildings:

DlA kY
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Residential buildings

Accommodation Population
Requirements

| bedroom dwelling unit

2 bedroom dwelling unit 5
3 bedroom dwelling unit 6
4 bedroom dwelling unit
and above

The above figures consider a domestic house
- hold including support personnel, wherever
applicable.

For plotted development, the population may
be arrived at after due consideration of the
expected number and type of domestic
household units.

Dwelling unit under EWS category shall have
population requirement of

4 and studio apartment shall have
population requirement of 2



b)

Other than residential buildings:

Occupancy

Population Requirement

Offices

Schools
Hostels
Hotels

Hospitals

Mercantile

Traffic
terminal
stations
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I person per 10 m® of floor
area (see Note 1)

Strength  of school +
Teaching and non-teaching
staff

Number of beds + 4.5 x
(warden's residence) +
staff

Number of beds + Staff +
Requirement of restaurant
seats

Number of beds + Staff +
Patient attendants (generally
population density per bed
in secondary care hospital is
5, tertiary care is 7 and
quaternary care is 9)

| person per 3 m® of street
floor and sales basement
areas + | person per 6 m’
of upper sale floors

(Total population may be
segregated into 10 percent
for fixed and 90 percent
for floating/visitors)
Average number of users
per day (Total annual
passenger traffic/365) +
Staff + Vendors
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Wherever there are multiple work shifts, the number of
users within a 24 h period may be considered as per
actuals.

Population of 5 to 15 percent, depending on the usage

of building, shall be considered for visitors and floating
population likely to use the buildings facilities

Source: National Building Code of India 2016 (NBC 2016)
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Table 1 Water Requirements for Buildings Other than Residenees

(Clause 4.1.2)

Xl 1y pme ol Beumi Dalli e Iy i il s i e Tavral
M. Fier Lray Fer Day s Lo sl e
litre hire Fer Dy
I
(1) {2) (3] {4) {3
1) Facitones including camteen wherne bath roomns ane requned i be provadiesd S0 peer head 15 peer hesaal A5 ezt hiesd
1) Factomes inéludthng aamiteen whene nd bath modars ane rodquansd 1o b 2F pezr hesaad 1 ik it il Al ez hisad
vl
mj  Hogmal fexcluding laundsy amd kitchen ) se Mo 200
a) Mumber ol bads nod excsading 14K 230k preer huesadd 1 14k przer hisaad S0k prer hemdd
b)) Mumbser ol beds exceadmg 1H) Sk preeer hiesadd 1 54k peeer hisaad A 50 pazr hesaed
&) Ot patient departmenit (L3P 1€k pezer el 3 e head 15 pezr iz
) Murses” homes and medical quaners S et hesadd 45 et hesadd 135 peer hsacd
v  Hao=stels W et hesadd 45 peer headd 135 peer hesadd
vi) Hodel{up o 3 @Er) excluding |lsundry, ke hen, siall amd water baethies 1 20k i hazad il peer hesad | Bk peir hisad
vin)  Hedeld 4 star amd abowe) excluding lmundry, kiichen, sl and water 2ok i heesadd b et heesadd 320k peer headd
bl s
vit)  LFhess (meludimg eamieen ) 25 peer heasd 2F pazr haesad 43 peer hasad
k) Retauranis amd Mol cour ane luding waler mequaremient Bor ke hen:
a) Resismant 35 peer sl 15 peer gz T pee Sl
b)) Faood g 25 peer sl 1 €b pezer szl 35 peer sl
k) Clubhouse 25 ez i 2ilF pezer e il a5 peir huesad
k1)  Slabiums A et s 6 e ezl L4k ez szl
xn)  Cmemas, comoem halls and thesres and muolbplkes 3 peoT Sl 1 ik peior St 15 peir s
i) SEhools Educabhonal insinutkima:
a) 'Without baarding Bscilibes 25 peer head 20k prer hazaad A5 ezt hiead
bl With boandme Vaeihbies b ez b i 45 peer head 135 peer hesad
kv Shoppmng amd retn ] {mall)

Source: National Building Code of.India 2016 (NBC 2016)
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Table 1 WWater Reguiremuents for Buildings
(Clawuse 4.1 _.2)

(Other thhanm Residences

s1 Tayvpe of B wil i g Mo pmnes e T aovtal
Do, Fer Daw Foer Day Ao s wnEmn g o
litre litre FPer [Daw
litre
{1} {2 {3} =2} {5
ip Factories inclhadin g canveen wherse bath room s are required o be provided 30 per head 15 prer head 45 peer heend
(1) Factores mcladin g canteen where no bath rooms are requirad to be 20 prer head 10 prer head 30 per head
prrow i ced
Lii) Hospital {excluding lavumdey amnd kitchen) (see MNote 2):
) MNMumber o fbeds not exceeding 100 230 prer head L |
b} Number o beds excesdin g 100 00 prer head 45
) Out patient deparnment (OFP D) 10 prer head 15
O MNurses” homes and meed wcal guarters S e hoead 13
W) Flostels O prer hoead 13
=) Flovtel fup o 3 stary excludin g laandry, Kitchen, s Tarwd weater baoddi es 120 peer head 1=
Wi Hovel (<4 star armnd abowve) exclud ing laondey, Kitchen, sca and water 260 per head 320
b dives
WL L) D ifwces (mcluding cantesn) 25 prer head 45
i) B estaurants and food court including water requirement for kiccl
ak Restauran ts 55 per seat T
b} Food court 25 per seat 35
=} T lubhouse 25 per head 45
=i Sadiums 4 per head 1O
i) Cinemas, concert halls and theatres and mualtip lex 5 perseat 15
LAY Schools'Educat tonal  ms it sors:
a) Without boarding facilities 20 prer head 45 per head
b)) Withh boardin A5 peer head 135 peer head
AN Shopping and retail oo ll)
a) Staff 20 prer head 45 per head
b} Wisitors 10 peer hoeaad 15 per head
) T = « terminal stations { see MNoves 5 andgd <2)
a) Adirports I prer head T peer head
b)) Railwaw stations (Junctions) swith bathing faci licw I prer head T peer head
<) Railwaw stations (Junctions) without bathing facilitwy = 15 per head 45 per head
d)y Railway Stations (Intermed iate) with bathing faci Ly 25 per head 20 prer head 45 peer heend
) Railway Statons { ntermed tate) without bathing fac il 15 per head 1 prer head 25 per head
) Interstats bus termainals 25 prer head 20 per head 45 per head
=) Intrastat:e BEus Termina ls o Mhvle o St oans 10 prer hoead 5 peer head 15 peer heead
MOTES

1 For calculating water demand for visitors, consumption of 15 litre per head per day may be taken.

2 The water demand includes requirement of patients, attendants . visitors and staff. Acdditional ssaver demand for Kitchen, laundry and
clinical water shall be computed as per actiual reqguirenments.

3 The numiber of persons shall be determined by average number of passengers handled bw stations, with doe considerat ions given o
the stafif and vendors who are using these facilities.

4 Consideration should e given for seasonal average peak requirements.

5 The hospitals may be categorized as Category A (25 o 50 beds), Category B (51 to 1Y bads). {ulugirrsogrﬁeﬂ(INchimlﬁ)dﬁ k.
Category D (301 o 500)F and Category E (5001 w 750 beds ).
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4.7.3.1 Design of consumer.s pipes based on fixture units The design of the
consumers. pipes or the supply pipe to the fixtures is based on,

a) the number and kind of fixtures installed;

b) the fixture unit flow rate; and

c) the probable simultaneous use of these fixtures.

The rates at which water is desirably drawn into different types of fixtures are known.
These rates become whole numbers of small size when they are expressed in fixture
unit. The water supply fixture units (WSFU) for different sanitary appliances or
groups of appliances

4.7.3.3 The maximum flow rate and flush volumes shall
be as given below:

Plumbing Fixtures/Aifrtings A axireerm
Flow Rare
Water closets 6 hte/flush
Urinals 3.8 litre/flush
Lavatory. metered faucet (Public) Il hire/use
Lavatory. faucet (Private) 2 htre/muan
Sink. faucet 2 hte/muan
Bidet. hand held sprawy 2 htoe/rTun
S5hower head 10 hore/mmin
MNOTE The maximum flow mtes of plombing fixores

and firtings provided are at the pressure of 0.42 MNioywun 2
Water closet with dual flush cistern and wurinals with
reduced flush wvolumes are recommended. Further, users’
designers are encouragced to use low flow fixares.

Source: (NBC 2016)




Table 2 Water Supply Fixture Units ( WSFL') for DDifferent Fixtures with Minimum Pipe Sizes
(Clause 4 7.3 1)

=l Tyvpe of Fixtuwre Application Nlindmmonm Pipe Siee

. lr.-I"rr'.:.'u‘;: Public o o
(1} {2} i3} <] 6]
] Eathtub e 15
i} Ablution faucet’ Bidet 1 1 15
i} Clothes washer - 4 (see Note 7)) 15
i ishwasher 1.5 1.5 15
v [Prinkinge fount amnm 0.5 {175} 15
w1} Hose b x5 25 ]
v} Wash basin {with metered faucet) | 1 15
Wi} Wash basim (with standard faucet) 1.5 1.5 (2) 15
) Servioe sink 1.5 3 15
%) K itchen smk 2 4 15
wl ) Surmenl sk 2 15
LA Scrub statron m hospital {per outlet) ] ]
il Shomacer 2 3 15
i) Eathroorm group (flush tank ) 5 [ 20

XV} Bathrom group (flush wvabec) = 10 2532
i) Unnal { flush wvalwe) k) 5 (6] 20
il Unnal { flush tank ) 2 243} 15
LRI LUnnal {sensor opemted) 2 23] ]

i) Water closet (flush valve) i 5 1) 2532
) Water closet (flush tank) 2 {5} 15
n | Combmation ficture | faacat) £ 15
i) Lanndry trays {faucet) 3 15

MOTES

1 The above table is based on Hunter™s mathod.

2 Hunter s method of estimating load m plumbing svstems =5 based on sssignimg a fixture unit (FLU) weight to the plumbing i xtures
amnd  then converntimg these to equivalent litre por munute, based on the theory of probabi bty of usage and based on the obsorvation that
all fixiures are not used s mmultaneously.

3 The fixture umit concept 5 a method of calculatme maximum probable water demand withim larges buldines bassd on theory of
probability. The method s based on assizmmg a fixture unit { FU value to cach tvpe of fiture based on its mtc of water Consumptnon,
on the length of time it s nommall v m use and on the avemge period betarcen sucoossive uses.

4 The vahes of probab ke demand will not chanes m respect of systems with flush valves and flush tanks for focture units moee than 1| (0K,
5 The fixtures or applinces which are not inchuded i the above table may be soed reforring to fictures having similar flow mite and
frequency of usase.

& The munomum supp by branch pirpe siees for individual i ctures are nomimal sooes .

7 The clothes washer for public docs not include laree washor extractors, and i such cases the pipe sizing shall be determimed as per
manufacturer s recommendations .

# For more mformatron on bathmoom groups, references may be made to specialist litemture

9 The fixture units Listed m the above table epresent the load for cold water service. The scparate cold and hot water fixture umt valos
fior fixtures havmg both hot and cold water connect ons may cach be taken as threes quarer of the listed total value of fixture

10 A shower head over a bath tub does not mcrease the ficure ant valoe Source: (NBC 2016)
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Probable simultaneous demand

Table 3 Probable Simultaneous Demand

(Clawuse 4.7.3.2)

4.7.3.2 The possibility that all water supply taps in any system in domestic and

commercial use will draw water at the same time is extremely remote. Designing Ste. o Demand in o Bemand with o Bemand with
the water mains for the gross flow will result in bigger and uneconomical pipe litre/min lire/min
mains and may not be necessary. A probability study made by Hunter suggests d = Sl el

the relationship shown in Fig. 2 and Table 3. In the absence of similar studies in i) > 3.8

i) 3 11.%

India, the curves based on Hunter’s study may be followed. In making use of
these curves, special allowances are made as follows: *3

Demands for service sinks are ignored in calculating the total fixture demand. vii to220
| T5.7T 153519
K1) e ] L7 7.0
i) | CEEER Lie, B2
Wil i) 1211 HIE 18
wciw ) 1325 ¥r3 32
% ) 1438 3 '
LAt} 155.2
Wwwii] Lt =
i dil e | i 3
st ) 2309 339 30
M) 24400 34 E T
. . .. i) R3O JE2 30
Demands of supply outlets such as hose connections and air conditioners i ) 1217 41635
. . . 39T 4791
through which water flows more or less continuously over a considerable length i patige P
of time shall be added to the probable flow rather than the fixture demand. et A S
v i) A M D
XMW I 1 D16 1 401 40,650
i ) 1 1128 1 112279
AR ) 1 2150 1 214 9%
L] 1 4149 .4 1 4149 38
i) 1 635.1 1 635 12
il i) 1 511.1 1 511.12
L ah ] l -th.l l Jh?.l_
Fixtures supplied with both hot and cold water exert reduced demands upon _— e T
main hot water and cold water branches (not fixture branches sy 58 S
M) 41 1.0 241 1.05
LA T 4702 479 1R
=i} > 5473 > 54731
w i) THLS 4 T H1LS. 44
sl E il E 57

xliv)
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OVEN HEAD WATER TANK ADOED FOR

HYDRO-
PNEUMATIC
SYSTEM

AR LGRS AR AL LR LR AL AR ALAR AT AL AR LR AR R ARRRASAN

FIIIIIIIII SIS IS

STANDEY

LEGEND

5% ISOLATION VALVE
NRV
—i— NON RETURN VALVE
4+ ¥ TYPE STRAINER
—— COLDWATER

——— VENT

——— HOT WATER

PG PRESSURE GAUGE
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(JWER HEAD WATER TAMS
LOCATED DWER

\ STAR CASE ROOF P
OVER HEAD TANK B
L
—=—{R&H FIPE
DISTRIBUTION T iy
mﬁsmﬁﬂ M—D SHOWER
z MIARCA i
: T4 :.L MIXER
g B Wﬁ“‘@_m " MO ILVL
. Pump operation to be by level controller or SRR '; o] HoweR
air vessel/pressure switch at motorized valve TOLFT WATER UGT TOTHT) E f
at OHT. Y MIER
. Hot water supply to be planned as per ] ERST FLOOR LWL
. . 7
reqmremgnt by provision of geyser and hot ; — —
water piping. : i
. . Y
*  Flushing water supply from WC to planned in ; ; MIXER
case of availability of recycled waste water. : == —
. For large and commercial buildings, water ;

supply to be based on zone-based
distribution for domestic and flushing water
supply.

. Presentation of layout and location of
fixtures/appliances are only typical in nature. J—

MRV

—t4— NON RETURM VALVE
it " TYPE STRAINER
— COLDWATER

=== VENT

—— HOTWATER

PG PRESSURE GALGE
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THE DISTRIBUTION SYSTEM B —— o
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piping network or branch piping, as required, to restrain B L — oL e e I B I
pressure to upper limits. - %9'_ N . L2 R
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Zoning of water distribution network may be adopted for  — T :F — i s r" Fﬁ e
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LY P i
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Water Supply and Distribution Systems

Hot and Cold Water Required.
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Except where not deemed necessary for safety or sanitation by the Authority Having
Jurisdiction, each plumbing fixture shall be provided with an adequate supply of potable
running water, piped thereto in an approved manner, so arranged as to keep it in a clean
and sanitary condition without danger of backflow or cross-connection.

Water closets and urinals shall be flushed by means of an approved flush tank or
flushometer valve (flush valve). Where permitted by the Authority Having Jurisdiction,
alternative water sources such as reclaimed water of approved quality may be used for
flushing of water closets, urinals and for trap seal primer.

Exception: Listed fixtures that do not require water for their operation and are not
connected to the water supply. In occupancies where plumbing fixtures are installed for
private use," hot water may be required for bathing, washing laundry, cooking,
dishwashing or cleaning In occupancies where plumbing fixtures are installed for public
use, hot water be required for bathing and washing purposes. This requirement shall
not supersede the requirements for individual temperature control limitation for
lavatories, bidets, bathtubs, whirlpool bathtubs and shower control valves.



Table 4 Rate of Hot Water Flow
(Clause 4.14.4)

S Firturs Rateof How
\o. litr/'mn
(1) 2) (3)
Table 5 Maximum Permissible Lengths of Hot
oy : Water Draw-Off Pipes
) Nichen sin ’ (Clause 4.14.12.2.3)
1) Wash hasin )
: 2 51 Largest Internal Len gih
1) .\h)\\'\'”.\'[‘il,\ i) 0. No. Diameter of Pipe
m
{1} {2} {3]
1 Mot exceading 20 mm 12
i) Excecding 2) mm bui not exceading 75
25 mm
ii) Exceading 25 mm il
NOTE [m the case of a composite pipe of different

diameters, the lamgest diameter 15 to be taken imbo
comsideration for the purpose of this table,
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For safety and sanitation reasons, each plumbing fixture that requires water for its
operation shall be provided with potable water to wash the side walls of the fixture
and to replenish the trap seal. The exception to this requirement is for reclaimed
water systems that may be installed for flushing of water closets, urinals and for
trap seal primers.

Fixtures such as floor drains, receptors, floor sinks, in-cinerators, chemical-treated
toilets, composting toilets and non water urinals do not require water for their
operation and are not provided with the water supply. Non water urinals may be
installed where approved by the Authority Having Jurisdiction.

Drainage system going dry in the absence of adequate water

required for self-cleansing velocity and thereby causing un-sanitary conditions. The
situation holds more relevance in rctrofit /refurbishment installations since the
existing drains designed for fixtures using water may not be suitable for non- water
urinals.
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Contd.

*  Stringent venting requirement on the drainage piping system calls for high levels of water seal to avoid trap
seal loss.

*  One of the popular models of non-water urinals is dependent on a cartridge, replacement of which is
recommended after a certain number of usages. It is impractical to keep track of number of usages,
especially in a large installation with a number of urinals with varying frequency of usage. such as in a
public washroom. Substantial replacement cost of the cartridge is also a concern.

. Other versions of non-water urinals use proprietary liquid seals to prevent foul odours from drainage
system entering the living spaces. Emptying of, say, a bucket of water into the
urinal bow! will negate the artificially created liquid seal.

* C(Cleaning of the bowls has to be done manually at regular intervals without use of water but with
proprietary cleaning agents, much to the dislike of the maintenance personnel.

*  Non-water urinals are known to cause frequent blockage of the drainage system due to the encrustation of
the urine crystals.

* Installation calls for a high level of accuracy and skill, m the case of non-water urinals using floating liquid,
since an incorrect installation can negate the liquid seal and cause unsanitary conditions in wash room.

* Plumbing codes stipulate installation of fixture(s) using water upstream of non-water urinals. These
requirements are often overlooked.

*  The UIPC-I calls for provision of a water connection at each location where a non-water urinal is installed.
This is due to the apprehension of malfunctioning of the non-water urinals and eventual need for its
replacement with a water-using urinal.

*  The Ministry of Environment and Forest (MoEF) regulations in India call for usage of treated effluent from
onsite treatment plants for flushing. In such situations, usage of non- water urinals with a higher capital
%st may nq;h be\Just|f|ed
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|dentification of Potable and Nonpotable Water
Systems.

Minimum length of colour field and size of lettering

POTABLE WATER

Out side diameter of the Minimum length colour field Minimum size of letters
pipe or covering

m m m CAUTION: NON PORTABLE
WATER DO NOT DRINK
15 to 32 200 12.5
40 to 50 200 20
65 to 150 300 32
200 to 250 600 64
over 250 800 89
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Unacceptable connections

* No Installation of potable water supply piping or part thereof
shall be made in such a manner that it will be possible for
used, uncleaned, polluted or contaminated water, mixtures ,
or substances to enter any portion of such piping.

* The source may include any tank, receptor, equipment, or
plumbing fixture. The cause may back-siphonage, suction, or
other cause either during normal use and operation thereof,
or when any such source is flooded or subject to pressure
exceeding the operating pressure in the hot or cold water

piping.
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Contd.

* (Cross Contamination-

No person shall make a connection or allow one to exist between pipes or conduits
carrying domestic water by public or private water service system; and any pipe
conduit of fixtures, containing or carrying water from any other source or containing or
carrying water that has been used for any purpose whatever or any piping carrying
chemical, chemical liquid gasses whatsoever unless an approved back flow device is
provided. Each point of use shall be separately protected when potential cross
contamination of individual unit exist.

* Back flow prevention

No installation of a fixture device or an arrangement of piping system that may cost a
cross connection shall be allowed unless it is protected by a back flow prevention
method. Maintenance or repair of the piping system shall not cause cross connection.

* Private Water Supply

No water piping supplied by any private water supply system shall be connected to any
other source of water supply without the approval of authority having Jurisdiction
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Atmospheric Vacuum Breaker(AVP)

* The purpose of the vacuum breaker
is to stop back siphonage. The
atmospheric vacuum breaker(AVB)
consist of valve that allows air into
piping system for the purpose of
stooping and downstream siphon.

&’9 Indian Plumbing Association
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Hose Connection Backflow Preventer

A hose connection backflow
preventer consist of two
independent check valves
with an independent
atmospheric vent between
and means of field testing

and draining

30
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Parallel Water Distribution

A parallel water distribution system usually
refers to plastic pipe systems. Usually refers
to plastic pipe system. Usually PEX or PEX-AL-
PEX systems that use manifold in system.
There are two types of manifold system.

The “home run “system utilizes a centrally
located manifold to individually distribute

supply lines to each fixture.

The “remote manifold system” system
utilized a trunk or main which service several
small manifold that in turn service a group
individual fixture.
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Pressure
Reducing Valves

* Pressure regulating or reducing valves
are modulating valves which have high
level of flow resistance and consequent
pressure drop  through them even
when fully open. Therefor pipe sizing
downstream of the pressure regulator
must be based on ”“Worst Case”
pressure loss during a maximum
demand water flow.

For Example a water system has a pressure
6.5 Bar . A pressure regulator will install and
set at 4.0 Bar (4.0kg/cm2-40 m Water
column) .
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Water and Sewer
line separation

* Water pipe crossing
sewer drainage piping
constructed of clay or
material that are not
approved for  use
building shall be laid
not less than 300 mm

above the sewer or Figure 609.2
drain pipe. Water and mmm
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Water hammer and Air chamber air
cushion depletion

Building water supply system where quick
acting valve are installed shall provided
with water hammer arresters to absorb
high pressure resulting from quick closing
of the valves.

An air chamber or crapped stand pipe was
an effective solution to controlling water
hammer. However within a air chamber
nothing separate the air from the water .
It only takes few short weeks before the
air is absorbed into water, leaving air
chamber water logged and completely in
effective against water hammer.
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Conclusion

Presently, water is the world’s scarcest
natural resource. It is no longer affordable
to overdesign plumbing systems if the
industry advocates sustainable use of
water.

In the context of water conservation, which
should be the primary goal in the global
water-stressed scenario, designers are
giving importance to using low-water-use
(demand) fixtures. Merely recommending
the use of low-water-flow fixture cannot
address the issue of water conservation.
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“ « Any Questions? o .

“ Compiled by Technical Committee - IPA

Disclaimer for IPPL Technical content prepared by IPA TC : The technical content of IPPL training presentation are developed by IPA Technical committee. The intent of
the same is to impart code based technical knowledge to the participants of IPPL. These are set of recommendations to those who are involved in the design,
engineering, construction or manufacturing of plumbing systems & products. In case of any conflict between any clause or recommendation in presentation and law
of land such clause or recommendation shall not be adopted unless special waiver to that effect is given by Authority having jurisdiction. In case of any conflict
between 2017 UIPC-I and NBC 2016 local applicable mandatory code need to be followed. IPA and its Technical committee disclaim liability for any personal injury,
property or other damages of any nature whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication,
sue of or reliance on this document. By preparing and publishing this document, the IPA and its Technical committee individually or collectively do not volunteer to
render professional or other services for or any person or entity. Any person using this document shall reply on his or her independent or as appropriate, seek the
advice of the competent professional for the exercise of reasonable care in any given circumstances. The question and answers will be prepared by IPA and its
Technical committee & Decision of Technical Committee on any technical matter will be considered as final.
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