50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note=EAnswer any FIVE full questions,

a.~ Discuss the objectives

ster B.E. Degree Exagnmatlon, June/July 2023
upply and Treatment Engineering

t

. Max. Marks: 100

LLLLL

2.Draw neat diagrams wherew required.

Define “per capita dem ow is it estimated? Discuss the factors that influence the per
capita demand. 4 and (08 Marks)
Discuss the decreasing rate of growth method and ‘the logistic curve method of population
forecasting 4% ~~ (06 Marks)
A water supplyischeme has to be designed for a city having a population of 2.5 lakhs.
Estimate the important kinds of drafts whgﬁh may be required to be recorded for an average
water cons%ppgion of 180 Ipcd. Also recg‘i'd”the required capacities of major components of
the proRQSéd"‘“water works system fgwth‘?‘*f city using a river as a source of supply. Assume

suitable.data, wherever needed. Take maximum daily draft as 1.8 times the average.
r:; £ / (06 Marks)

%
i

- OR
Explain the terms: R 3 Y7
i) Fire demand ii) Coineident draft iii) Whole some water ) Design period
h (08 Marks)
Enumerate the significance of public watersupply scheme in the present-day civil life.
The population of a locality as obtained from census report is as follows:
Census year _| 1971 1981, 1991 .. = 2001 2011

Population 3,50,000 4,66 ,(;00 9,94,000. 15,60,000 16,23,000
Estimate the population in the: locality in the year,2021 and 2041 by incremental inverse
method. 4 : (06 Marks)

"

i

a flow chart, explain the significance of each

“w.unit in the process of water treatment. (08 Marks)
With a neat sketclg, explain the working of an infiltration gallery. (06 Marks)
Enumerate the significance of the following from water quality criteria:

(i) Chlorides. = (i) Hardness - (iii) E-coli (06 Marks)

, OR
Compare the surface ar _surface sources of water with respect to available forms,
quality and quantity. (08 Marks)
With a neat sketch, explain the working of a wet intake tower. (06 Marks)
Write short notes on *
(i) Specific coﬂggcfivity of water  (ii) Turbidity of water (06 Marks)
1 of3
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Module-3
With a neat sketch, explain the various components o a

L (08 Marks)
Compute he settling velocity of a discrete pat icle in water under the condition when
Reynolds number is less than 0.5. The diametet’ and specific gravity, of the particle is
0.05mm and 2.65 respectively. Temperatur wof water is 20°C and km matic viscosity of

.»u,

water is 1.01x107 m%/sec. ) ’ § (04 Marks)
Design a rapid sand filter unit for treating and MLD of water. Assume 4% of filtered water
B

is used for washing water everyd?,y or & period of 30 minutes:Take length of filter bed as

b

i

'h

1.5 times the width and rate of filtration as 5,000 litres/hour/ }sqfn ' (08 Marks)
OR

Explain the mechanism of'filtration. (06 Marks)

Design six slow sand filter beds from the followingd

Population to be served ::50,000 persons ;  Per capita demand : 150 litres/head/day

Rate of filtration : 180 litres/head/sq.m ; Length of each bed : Twice the breadth.
Assume maximum demand as 1.8 times the-average daily demand, and one unit, out of SiX,
will be kept as standby. {7 (06 Marks)

A

A rectangular sedimentation tank is to handfe 12 MLD of raw water with length equal to
idth. The particles are larger than 0.04 mm in size. Assuming the specific gravity
fmine the tank dimensions. If the
V (08 Marks)

twice its: g
of the particles as 2.65 and the temperature as 20°C, de
depth of'the tank is 4m, compute %@*detention time.

_of softening water, under the following

i

Compare lime-soda proces:
criteria: L

(1) Sludge (ii) Post-Treatment . (iv) Bacteria

(v) Hardness removal  (vi) Economy (06 Marks)
Explain : ~ 9
(i) Reverse osmosis (i) Nano-filtra & (06 Marks)

Discuss :
(i) Super-chlorination (i) Brea‘ﬁf”"point Chlorinatgf’;n (iii) Dechlorination
Results of chlorine demand test on a raw water are given below Table 7(c). Sketch a

“Chlorine demand curve” ot rmine the “break point dosage” and the “chlorine demand” at
dosage of 1.2 mg/I. " %

; Table 7(c). -
Chlorine dosage | Residual chlorine after 10 minutes
(mg/l) contact (mg/])
;02%}: 0.19
04 036
g 0.6 0.50
0.8 0.48
A~ % 10 0.2
i 1.2 04
14 0.6
1.6 0.8

(08 Marks)
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OR
Discuss the various forms of chlorine that can be used in dlslnfectlon process. (06 Marks)
With a sketch explain the Nalgonda Technique of! deﬂuormatxon of water. (06 Marks)

The analysis of a hard water shows the following; composmon
Free CO,=3 mg// ,
Alkalinity = 68 mg//
Non-carbonate hardness = 92 mg//
Total magnesmm =15 mg/l %

Assume that it is possible to remove all

that the treated water is to havew! a total hardness of 80 mg Determme the quantity of

hydrated lime and soda required fortreatment per million litre, of raw water.

(Atomic weights in gms : Ca= 40,Mg=24, C=12, 0=16, H=1,Na= 23) (08 Marks)

Module-5 ‘
Explain the types of distribution systems. (06 Marks)
Discuss the factors’ inﬂuencmg the selection of pipe matenals (06 Marks)

Water has to be sypphed to a town with one lakh populatlon at the rate of 150 litres per

capita per day ﬁrofn a river 2 kms away«; The difference in elevation between the lowest
water level.in"the sump and the reservoir’is 36m. If the demand has to be supplied in

8 hours, rmme size of the mam and BHP of the pumps requlred Assume maximum
demag}d as . = 0.0075,

Velocity = 2 4 m/sec, Efficiency Qf Pump 80%. ) (08 Marks)
Define “economical dlametéi‘%w of a rising main. Dlscuss how is it determmed (04 Marks)

Explam the post fire hydx&nt and fresh fire h drant in a water distribution system. (06 Marks)
It is proposed to construct a distribution ?;escwou for the water. supply of rural population
with daily requlre;nent 0£f2,25,000 litres. ’U{he pattern of draw=of s as follows:

7 AM. to 8 A M: 230% of days suppl
8 AM. to 5 P.M.~ 35% of days sup
5P.M. to 6.30 P.M. — 30% of days s
630 P.M.t0.7 AM. - 5% ofda}ls supply
Pumping.has to be done at'a constant rate of 8 hours per day (from 8 A.M. to 4 P.M.).

Estlmate the storage of ca city  of the reservoir by drawing the mass curve of demand.
(10 Marks)
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