April 2010

Trade Science Ine.

ISSN : 0974 - 7451

Volume 5 | ssue 2

Snviconmental Science

A Tndéian Journal

== Epvironmental Polley Analysis

ESAIJ, 5(2), 2010[163-167]

Efficient water supply system

D.N.Srivastava*, Deependra Singh?, K.S.Verma?

M ech. Engg. Department, KamlaNehru I nstitute Technology, Sultanpur - 228118, U.P., (INDIA)
2Electrical Engg. Department, Kamla Nehru I nstitute Technology, Sultanpur - 228 118, U.P., (INDIA)
E-mail : dnsknit@gmail.com; knitdeependr asingh@gmail.com; ksv02@r ediffmail.com
Received: 13" February, 2010 ; Accepted: 239 February, 2010

ABSTRACT

The increase in population and living standard increases the demand of
drinking water. Lifting more water from tube well lowers the water level
which ultimately needs more energy for lifting water and more maintenance
cost dueto morewear. According to U.N. study 50 % Of the potable water is
wasted or lost in devel oping world through leakage in water supply system.
Anather report published by M.M.Joshil¥ indicates that numbers of vil-
lages suffering from water crisesareincreased in Five Year Plans, in spite of
increased financial budget from 33 croresto 2485 crores. It isobserved that
water crisesisdueto water leakage, poor maintenance, poor water manage-
ment and lack of financial budget.The conglomerated problem accrue huge
financial expenditure onwater supply system. Thewastage of water ismore
at high-pressure. It can be reduced by appropriate water pressure as re-
ported by O.William2. A case study of water supply system in K.N.I.T.
campus is conducted during actuate water crises problem. It is observed
that more 50% of total water is wasted through valve and tapes |eakage.
The water leakage is mainly due to high pressure and poor maintenance!®.
The financial expenditure is much higher due to more wear in supply sys-
tem. In this paper, causes of water crises in water supply system are ana-
lyzed and awater supply system with water conservation technique is also
discussed, which indicates much saving in water, energy and revenue.
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INTRODUCTION

Among 35 statesin Indiaonly 7 haveavail ability of
drinking water. Country water systemisfacing alot of
water crisesproblem. New Delhi demands 36 million
cubic metersof water/day. Jal Board New Delhi sup-
pliesjust over 30 million cubic meters per day but only
17 million cubic metersreachesthe consumer dueto
infrastructure problem such asleakage. Poor mainte-
nanceof pipelinecausesmagor inefficiencyinuse. The

Jd Board sendstankersto New Dehi withwater. People
havetowait inlong linesto get water. 27% homesin
New Delhi receivetap water for lessthan 3 hours per
day. People have begun to dig neighborhood wells,
depleting ground water!,

Non-revenue water dueto leakageetc. inIndian
citiesis50-60 Percent. Un-authorized and non-me-
tered connectionsarearound 1.3 lakhsin MCC. Re-
ducing these leakages, would increase water supply
by significant extent. Banglore charges Rs. S/kiloliter
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Figurel: Computerized network of water supply system

whileactual costincurredisabout Rs. 35/kiloliter. In
Mumbai itisalsoinevenworseRs. 2/kiloliter. MCC
is spending Rs.30 crores for maintenance of water
supply inthecity whilerevenueisonly 18 croreswith
monthly collection of water chargestandingat Rs. 1.5
crores®,

Under such condition JUSCO hasagreed to 24x7
water supply to entire city ensuring sustai nability of
achieved service standards. Under the agreement,
JUSCO will manage and maintain the supply system
for six yearsfor whichit will bepaid Rs.16.2 crores
annually. It indicatesthat water crisescan solveby re-
ducing water wastage and improving water supply sys-
tem.

KamlaNehru Institute of Technology Sultanpur is
alsofacing water crisisproblem. It issituated near the
bank of river Gomti. Geographica areaof theingtitute
isverytypica containing variousditchesand campus
level isnearly 3metersbel ow thenorma roadside. Tota
areaof thecampusisaround 100 acre. Thewater level
isbelow 30mand discharge of thewell isalsovery low.
Theinstitute has presently one overhead tank of ca-
pacity of about 150 kiloliters, water storageheight is
4m. Thetank is18 meter abovethegroundlevel. The
tank isfilled by 10 H.P. submersiblepumpin 6-7 hours.
Thewater issupplied to multi- storied staff colony and
student hostel by 100mm pipe separately. Campushas
largeno. of small capacity of large no. of water storage
tank placed on roof of each building and block. Total
capacity of suchtank ismorethan 150kiloliters. Asthe
no student ismore, large quantity of water isneeded
whichissupplied by small pump. Thispumpisoper-
ated round the clock as per need. In spite of all effort
studentsfacealot of water problem evenfor drinking
specialy in odd hours and crises period. Somehand
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TABLE 1: Analysisof water system per year

1No. of users 800(approx)
2 Energy consumed Rs. 1.67 lac
3 (a) Water supplied 9.3 laclit./day
(b)Water required 2 laclit./ day
4 Expen on diture salary Rs. 2.76lac
Interest on asset such as tube well, tank and pipe
and fittings are not considered
6 Maintenance expenditure Rs.0.25lac
7 Revenue collected Rs. 0.144 lac
8 Approxi mate saving as estimated Rs. 1.00lac

(Note: Detailsare collected by regular observation, slight varia-
tion may occur)

pumps are a so fitted but simple hand pump areinef-
fectiveduetofall in water level. Only Indiamark 2
hand-pumpsarefound suitable. The KNIT positionis
also sameinwater tariff and revenue collection. Water
chargesareabout Rs. 5 per family inamonth. Revenue
collectedisverylow asindicatedin TABLE 1. Under
such circumstancesit isvery difficult to maintain the
water supply system.

Analysisof water supply system

A detailed study iscarried out to analyze the prob-
lem of much wastage. Main cause of water wastageis
unreliablewater supply system. Thisneeds suitable
water storagein each house. We store morewater than
required dueto uncertainty inwater supply. Whenfresh
water comes peoplethrow the stored water and fill the
empty tank by fresh water. The stored water a so be-
comeshot or cold depending upon westher, which be-
comes unsuitablefor direct use. So size of domestic
water tank and | ocation of water tank isa so important
for reducingwater wastage. If water ismadeavailable
round the clock, no body will store, and thereareno
chancesof contaminationinwater. Whenwater issup-
plied for few hours, the outsidewater entersthrough
seepage, which causes contamination. When domestic
tank areused, peopletriestofill up thesetanksat very
fast rate, whichlowersthe height of water in maintank
invery short time. Thiscauseswater crisesfor people
who usewater directly from taps. Thiscreates uncer-
tainty inwater availability. Dueto thistapsremainsopen
for longer duration for need of water.

Water supply department solvesthewater crises
problem by lifting morewater. Dueto morelifting wa-
ter, tubefailsto supply clear water. Failure of pumps
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TABLE 2: Demand rateof fixtures
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TABLE 3: Water conservation devices

.No. Type of fixtures Demand

N liter/minute
1 15 mm bib tapsin kitchens, wash hand basins 9

2 15 mm bib tapsin kitchen sinks, washing place 135

3 25 mm bib taps for public baths 45

4 20 mm Bib taps used in domestic bath 27

5 Ball valvesin flushing cisterns of W.C.S. 6.75

6 Showerswith 10 cm Rose in residences 18

7 Showers with 15 cm Rose at public baths 36

Theactual flows obtained however depends pressure head avail-
able behind the futures

takesplaceduetolifting of sandy water. Duetolimited
fund frequent maintenance of water supply systemis
not possible.

It isindicated that nearly 50% water |eakage or
wastagetakesplace. Without reducing thewater wast-
agewater crises problem cannot be solved. Auditing
and metering of water supply isasoessentia to reduce
the water wastage. Water wastage takes placein two
seps.

1 Mainpipeline
2 Domedtic pipeandfittings

Generally water issupplied to ground floor or 1%
floor by water supply department. It may be supplied
tomultistoried building. Inmultistoried buildingweter is
supplied at higher water pressure. In caseof any fault
or break down much water wastage takesplace. Itis
very difficult to sense and stop the leakage immedi-
ately. Thismay create water crises.

Indomestic water supply system, water issupplied
by same type of tape for each application. Pressure
and dischargeisnot cong dered. Thiscausesmuchwater
wastagein houses.

By intermittent water supply, peak water require-
ment inincreased, which also causeswater crises. Itis
necessary for efficient, reliable, and economica water
supply systemthat:

(1) Duration of water supply must beincreased to op-
timum val ueto reduce the requirement of water
during peak hours. It al so reducesthe capacity of
water sorage. Morerdigble continuouswater sup-
ply may reducethe capacity of storagetank tothe
greater extent, which may reduce water wastage
dueto seasond variation.

Water wastage may be stopped or controlled im-
mediately without any delay. Information system

2

S.No. Name of components Typical savings
1 Fill cycle diverter 0.5-0.8 gallons per flush
2 Tank dam 2.5 -gallons per flush
3 Tank bank 0.8 gallons per flush
4 Flapper 3.5 galons per flush
5 Other devices
Bathroom aerators Saving 1.5 gpm
Kitchen aerators Saving 1.5 gpm

must be very prompt Computerized system is

needed, considering the cost of water wastage.
(3) Water conservation system and techniqueisaso
needed to conserve water and reducewater wast-
age.
System must incorporate somemeansto supply
drinking water specialy in water crisesor emer-
gency.
(5) Water tariff must bemodified tofulfill maintenance

and energy needs.

Considering theabove, an efficient water supply is

designed which may bevery hel pful in reducing water
crises.

(4)

Design of water supply system

Water isabasic need for survival of human beings.
Without water, lifeisnot possible. Duetoincreased life
standard water consumption isincreased much. Water
isaso needed for firefighting equipment and machines.
Morereliablewater supply systemisneeded for con-
tinuouswater supply.

For designingwater sysem of K.N.I.T., wholecam-
pusisdivided into three zones depending upon water
requirement pattern.

1 Reddentid area
2 Adminigrativeand academicbuildingarea
3 Student hostel areas

Water issupplied at higher pressureor lower pres-
sure as per need of occupants. Water supply at lower
pressures reduces water wastage to greater extent
Water crisesmostly arisesfrom public utility points.Due
towater criseswater wastage and breskagein pipeine
and pipefittingisincreased much. Generdly water taps
remainsopen round the clock Thewater supply at these
pointsmust bevery reliableat |east drinking water must
beavailableround the clock These pointsmust be con-
nected to water tank for continuous water supply to
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TABLE 4: Detailsof savingin water supply in percentage
(Approximate)

Financial status
after
implementation
(%)

Financial status
before
implementation

Details of work

Repair of pumps

Centrifugal Extreme 50
Submersible expendituresin all 50
Pipeline and pipe fittin heads, 40
pel pipeTittings repairing
Water supply with tanker  difficult. 100
Employees Saving zero. 30
Energy
Diesal 100
Electricity 30

thesepoint. Water leekagefrommainvavessupply vave
may beeasily utilized. A separatewater supply pump
may al so beinstalled and connected in thiswater line
sothat it can be started easily when water pressurein
thelineisreduced much.

Theft of water fittingsisa so acauseof much water
wastage at public places. It isalso advised to design
water fittingsfrom low cost materiad whoseresaevaue
isless. Ingdlation of fitting isalso donein suchway that
theft of componentsisdifficult.

Water conservation devices

In campuswater is supplied through main tank at
higher pressure. Thedemand rate of different fixture
used inwater supply®® isgiven TABLE 2. In campus
no water fittings supplieswater asper standard norms.
In ground floor water dischargefrom tapeisabout 50
liter/minutes. Sametype of water tapeisused for al
purposes. Dischargeisnot regul ated as per normgiven
in TABLE 2. Thus much water wastage takes place
from groundfloor. Severd typesof water conservation
devices™ are available which can save much water.
However cost of the devicesisdlightly higher. Water
saving by different water savingdevicesisgiven TABLE
3. Thisisnot suitablefor public places dueto theft. A
very cheap orifice plate of suitable hole size may be
eadly placedinsidethe pipebeforefixing therequired
commonfittings. Anorificeplateisvery smpleincon-
struction and installation. Replacement isalso very
simple. Sideof orificeisslightly madetaper sothat it
can befittedinside of pipenear fitting. Suitablesize of
holeismadeof 3mm to 6 mm diameter depending upon
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water pressure and demand of water. Thistype of ori-
ficeplate/water supply valveisessential to supply wa-
ter to different zones. Water quotamust befixed and
vavemust beregulated as per requirement. Such ori-
ficeplateisfitted at various pointsand astudy iscon-
ducted for evaluation of performance and economics
of water supply system.

Computerized water supply system

Water isprecious and costly. Each drop of water
must be economically and efficiently used. Thisneeds
computerized water supply system. Thesystemisde-
sgned by cong dering pressureand quantity of discharge.
Pumps may be operated by Sensor control. Sensing
thelevd of water inmaintank and pressure of water in
pipe may operate main pump MP,. When main pump
MP, starts, it increasesthe pressurein pipeline. MP,
and MP,sensethispressure. MP, startsfirg. If thepres-
sure of water isstill low, the pump MP, starts. If the
pressureincreases much higher, pump MP, stopped
by sensing the pressure. If pressureisstill high, pump
MP, stopsby sensing the pressure. Very high discharge
fromvavesV,V ,V, ,V, orV, indicatesmisuseor
wastage of water. Proper action may be taken after
closingthevalve. Water conservation devicesarea so
fitted at various pointsto reduce the wastage. Pump
MP, isusedto supply water at low level specialy for
drinkingin crisesperiod. Layout of water supply sys-
temisgiveninfigure 1.

Performancestudy

Wastage of water iscontrolled which reducesthe
duration pump operation. Thus saving of nearly 50%
energy can beeasly achieved. Usediesdl ingenerator
set is also reduced to 50%. Pump operation timeis
reduced; thereby pump maintenance cost isreduced.
Duetolow water supply pressure, pipe maintenance
cost isalso reduced. Life of thetubewell isalsoin-
creased. Estimated saving by modifying thewater sup-
ply systemisgivenin TABLE 4. By proper metering
and tariff collection, quantity of water wastagemay dso
be reduced much. Ultimately preciouswater issaved
and water crisesproblem can be solved to greater ex-
tent. Problem can be solved without much increasein
tariff. Fewer employeesare needed to operatethewa-
ter system due reduced operating time of pump and
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reduced maintenance. Extraemployeesmay beengaged
for preventingleakage and wastage.

CONCLUSIONS

Itisvery difficult toimplement the project dueto
water crises. However thiscan becontrolledinrainy
and winter seasonwhen thereareno water crises. Sepa-
ratewater supply lineisaso needed tofulfill theneed
of person who dependsonly on publictape. Thismay
be used asa substitute hand pump and water may be
continuously supplied. Water saving techniquesand
water avarenesscampsared so essentid for water con-
servation. Actual cost of water supply isvery high. So
for efficient and reliablewater supply 24x7 sysemwater
conservationisessential.
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