Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choos’mg ONE JSull question from each module.
Modiile-1
1 a. Explain the need and importance of: protected water supply to a commumty (05 Marks)
b. Explain briefly different types of water demand. (05 Marks)
c. Briefly explain : ;'
(i) Factors affecting per ¢ demand of water.
(i) Factors affecting design pi (06 Marks)
OR (
2 a. List different methods o fpopulations forecastlng xplam briefly any two methods.
A0 e SRR (08 Marks)
b. The population‘census of a city is as shown in the following table. Estimate the expected
population of the city by 2041 using arzthmetlcal increase method and geometrical increase
method
2001 | 2011
2.50 (285
(08 Marks)
3.4 a flow cha’ft»()f conventional water
P ' (08 Marks)
b. Cla551fy varlous sources 0 of water and expla I brleﬂy their su‘ltably with respect to quantity
; (08 Marks)
4 a.
06 Marks)
b. ‘water quality characteristics.
S (06 Marks)
c. Give the maximum per i sible limits as” e(r'w the BIS for the following water quality
‘parameters: 74 ~
_ () Total hardness /* (11) Fluorlde \ i) Nitrate (iv) Iron. (04 Marks)
“Module-3
5 a. Whatis Sedlmentatlon process h the help of sketch of an ideal settling tank, show that
the efficiency. of the settling tank is independent of its depth. (05 Marks)
b. Design a set-of here circular settling tanks to handle 6 million litres of water per day. Take
detention time as 4 hours and side water depth as 3m. Check for the design and sketch the
de51gned tank. L ? (06 Marks)
c. What is coagulation of-water? Estimate the quantity of alum required per month at a
treatment plant to.treat 10 MLD of water with alum dosage of 20 mg/<. (05 Marks)
Cus OR
6 a. Briefly explain the mechanism of filtration. (04 Marks)
b. With the-help of a sketch explain the working of a rapid sand filter. (06 Marks)
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Design a set of Ten slow sand filter units to treat water for alytown of 2 lakh population with
assured water supply of 135 Ipcd and maximum daily, water is 1.5 times the average

demand. The rate of filtration is 200 litres per square metre per hour (06 Marks)
Module-4

What are the objectives of water softening? lee a comparison of Lime - Soda process with

Zeolite process of water softening. * (05 Marks)

A river was proposed as the raw water source, for a near by town. Chemical analysis of the
water indicates the constitutes as given, below If the hardness of water supplied to the
residents is to be limited to 160 mg/ £, determine the need of soﬁenmg if any.

Zn = 4 mg/t Nal %= 18 mg/t
Ct" =68 mg/t Mg =16 mg/t
SO =20 mg/t (€a®” =60 mg/t
Turbidity = 45 mg/{ Alkalmlty =45mg/t
Given equivalent weight.of ca = =20; Mg** =122 and CaCOs = 50. (05 Marks)

Estimate the quality of Zeolite required to soften'2 MLD of water with hardness 360 mg/ £
which should be reduced to 60 mg/C. The interval between successive regeneration is
4 hours and the capacity of exchanger is 24000 grams/cu.m. (06 Marks)

£ D ¢ OR ‘V}VM

What is disinfection of water? What are the requirements of a good disinfectant? (04 Marks)
A college hostel havmg 500 students used well water for drinking. The rate of water supply
is 120.dpcd. The water is to be disinfected using bleaching powder containing 25% chlorine
available. Determine the montth requ1rement of the bleachmg powder with the following
data:

(i) Chlorine demand of well water = 1.2 mg/€
(ii) residual Chlorine expected 0.2 mg/t \ (06 Marks)
Write a note on : (i) Fluorndatlon (it) De- ﬂuorldatlon : (06 Marks)

: Module- 5 Al
What are intake" works’? What are th fegctors to be cons1dered for selection of site intake
structures? ) (05 Marks)
Write a note on' (1) Pumps and thelr types (i) Plpe materlals and pipe appurtenances

(06 Marks)
A town wnh prospective populatlon of 80,000 is to be supplled with water from a river 5 km
away" and 25m below the level of the town. Design the economical section of the rising main
and pumping unit where:power is available: Take water supply rate as 150 Ipcd and £=0.01.

"Assume other relevant details if required. leen pumping hours = 12/day. (05 Marks)
Explain the varlous methods of water dlstrlbutlon system. (05 Marks)

For the water, supply of a small* rural town with the population of 10,000 with the rate of

water supply.: as 100 Ipcd. It is proposed to construct a distributing reservoir. The pattern of
draw off is as under.

Samto 10 am .....4.2 +75% of days supply
10 amto 4 pm.. 710% - -
4 pm to 9pm....".”~..f. 13% - -
9pmto S5am.%...... 2% - 7-
The pumping is'to be done for 8 hrs per day (8 am to 4 pm). Determine the storage capacity
of the reservoirs™ (06 Marks)
Write a noteron'different types of water distribution reservoir. (05 Marks)

* %k %k %k %k
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