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SUBJECT WATER SUPPLY ENGTNEERING
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Ftﬂl Marksﬁﬁ/lOO |

Use a separate Answer—Seript for each part

“Questions

o.0f

Part I (Marks 60)

B Answer any four (4) from the foIlowmg -

‘ 'requlres air. - Justlfy
Aeratlon and adsorpnon are emponed in Speolﬁo wate1 treatment plants why‘?
.t Why alkahmty isa key goVernmg faetor for actlve ﬂoc formatlon of someé eoagulam:‘?

| For effeetlve d1smfeet10n chlo: mat1on would be dependent on pH of water— explam olearlyf g

g ]ustlfy the Statement

' Breakpomt dosage of ohlorme is deSIred for human healthﬂtlstlfy

- -Draw a neat ﬁow dtag'ram showmg dlfferent units for rendermg ﬁt for armkmg purpose

| ¢onsidering rwer 1s the source of water Raw water shows presence of orgarues and dlssolved
|-gases. - :

Justify the purpose of prov1dmg the each urut

; Draw and Explam an 1dea1 setthng basm for 1emoval of settle able drserete par t]CIeS

- Determine the filter alum quantity and the quick lime ( contammg 80% Ca0) to be requxred Per.

Answer Questlon No I (Compulsory) and any three( 3) from the rest

Assume relevant data 1f neeessary

F:lter backwashmg reqmres more water Velocxty than the gr av:ty fi ltratlon rate and 1t also :

Depth of the settlmg tank does have s1gmﬁeant effect on the remova] efﬁeleney of the tank— e

A Coagulatlon —sedlmentatlon plant olarlf' ies to suppl}/z7 MLD of watér, The raw water -
-contains an alkalinity equivalentof 12mg/l’ CaCO3. The filtér alum requires a dose of 40mg/1.x' .

day for treatinig the water conSIdermg 3% loss of water in the plant. The plant operates [§ hrs
mc!udmg 30 mmutes backwashmg time. Take A1~27 Ca—40 $=32. C=12. S
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‘Part 1 (Marks:60) -

: Questlons

N F md the overﬂow réte (SOR) in an rdeal settlmg tank for removal-of partrcle size 030 mm
1.002x 10 N S/m Deduce the necessary equatlon for- solvmg the problem

) What do you understand by ﬁltratmn of Water‘? What are the d1fferent mechamsms of ﬁltratron
~of water?

b). . Why drrty skm is beneﬁc1al for achrevmg mote bacterlal removal efﬁcrency in slow sand ﬁIter‘?

Y - W1th the help ofa neat sketoh explam the operatlon prmcrple of rapld grawty sand ﬁlter
) Show drfferent valves for opera‘non of the ﬁlter

| diameter that will be completely seitle with specific grav1ty 2.65 in water at 20 °C . ASsume [LL?-»

1| Sample nos Chlorme apphed doses mg/l Resrdual ehlorme mg/l
b 0.2 I & (N 5
2 o e4 T T 036,
4 108 R
15 R T, YT
P 14 L T0.60
18 Ji6 o T0R0
19 i 8 - T 00,

T b) 1 Draw 'rhe chlorme demand cirve front the data given above Determme also.breairpoint'dosage._‘ R

el What is the ohlorme demand at dosage of 1 3mg/1
b | "Labcu atory test ori a sample of water 1ndrcate that & chlotine dose of 1.8 mg/l is to be used in
' _‘order to destroy 99.90% of pathogen in 4 contact time of 20 min. It is decided that hypoehlorl
witli 28 % availablé chlorine shall be used to obtain 99.99 % kill of pathogens:in a confact. time

_7500m /day of. watef. Assume rrl 2.

o of 30 mins. Estimiate the amount of the hypochIorrte (60%pure) required for treatment of R
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Use a 'separate Answer~Scr1pt for each part
Part-11 - '
Question no. 1 is compulsory
Answer any two from the rest

' Hazen-William’s nomogram is alfowed
N (Assume any data, if required, reasonabb))

‘Wite short notes on the following (any four): | C @x4y=16

.Meﬁtion the unit of measurement, 'acceptabie lirﬂit iaermiésibfe limit and effect / disease of the
following parameters of drinking water 4s per IS 10500: 20 I 2 standard: i) Nitrate; and u) Arsenic
Describe the CPHEEO recommendatlon to meet the fire demand '
‘Distribution of Earth’s fresh water

Describe the factors affecting the losses of water

DeéCribe the signiﬁééﬁee' of coliform bacteria as. pathogen indiCator 7 ' ,

-What are the advantages and dISadvantages of ‘dead end System and * rmg main systern of water. .

= -distribunon networks‘?

- VIL

Q.2

Descnbe the estimation of the capac1ty ofa dlstnbutlon/servwe storage reservmr for baIancmg the_ _

varlable demand of water. e e i

Deduce the equation for ‘Geometric i mcrease method’ of population. pI‘Q]GCthIl and with this method,
‘solve the following problem . ' '
The populatlons of a town as per-the’ Census records are gwen below for the years 1951 to 2011:

Assuming that the scheme of water supply will commence to function fror_n 2018, it is required to

: estimate the population of 30 years and also the intermediate populﬁtion’of 15 years after 2018.

Year 5T [1961 1571 [ 1981 [ 1991 2001|2011

Population 41,650 _42,-_250' '60;55’6 - 176350 | 98,950 123,550 158,850 -

15




Qs . | |
For the water supply of a small rural town with the daﬂy requirement of 3,00, 000 lltres 1t is proposed

o constmct a dxstrlbuuon reserveir. The pattem of draw off is as under:
. 7.00 AM. - 9.00 AM. (30% of day’s subply)_ '
 9.00 AM. - 5.00 P.M. (35% of day’s supply)
+--5.00 P.M. — 7.00-P-M.-(30% of day’s supply)
7.00 P.M. - 7.00 AM. (S% of d'ay’s supp_ly)

e '-The pumping option is: 7 AM: to 1 1AM and 2P. M to 6 P.M. ata constant rate. Fmd out the size of
the reservmr L

12

Q4.

A system of pipe network as shown below carries a total flow of 3 m*/min from A to C. 'Cdlnpute the =

-total head-loss between A and C. usmg equivalent pipe method, Consider- Hazen- Wliham s constant-
‘C” for all plpes as IOO : e

- Pipe -] Length nDia,m_e.ter _
segment | (m) (mm)

AB | 700 | 300

BC 7200 | 250

AD ' 475 - 250.

pC | 450 | 280

12




