Ref. No.:Ex/CE/PC/B/T/311/2025
B.E. CIVIL ENGINEERINGTHIRD YEARFIRST SEMESTER-2025
SUBJECT: ENVIRONMENTALENGINEERING-I (CE/PE/B/T/311)
Time:3 hours FullMarks: 100

(50 Marks for each Part)

Instructions:Use Separate Answer scriptsfor each Part.
Assume any necessary data within the usual range.

Part - I ( 50 Marks)

Sl.No. Questions CcO Marks

1. A Awaterwithlowalkalinity of10mg/LasCaCOswillbetreatedwiththealumlime [CO3] [7]
coagulation(alumascoagulantand limeascoagulantaids).Alumdosageis52.2mg/L.
Determinethelimedosageneededtoreactwithalum.

1. B Findareaanddimensionofasettlingtank,wheresphericaldiscreetparticleofdia0.012 [CO3] [8]
mm,andspecific gravity of2.65removed 80%fromaflowofSMLDanddynamic
viscosityat20°Cis1.009centipoise.Densityat20°Cis0.9952gm/cc.

2. A Design a spray aerator given the following data: [CO3] [15]
Design flow: 220 m3/hr, Iron present in water 1 mg/L, Manganese present in water =
0.8 mg/L, Saturation concentration in Oz = 7.92 mg/L, Aeration constant (base 10) =
70 cm/hr. Wind velocity 8 KMPH.

2.B Find thetimeof exposureof waterin gravityaeratorsfallingthrougha distanceof4m [CO3] [5]
ina)singledescentb)in4descent

3. A Writeshortnoteon:JARtest. [CO2] [5]

3.B a) i)Explain: “pre-chlorinationhasbecomemuchlesscommonpracticenow-a-days”. ii) [CO2] [3+2]
Whyre-chlorinationisneeded?
OR. or
b) Draw a schematic diagram illustrating the treatment process for converting [5]
surface water sources into potable drinking water.

3.C Describethedifferencebetweenorthokineticandperikineticflocculation. [CO2] [5]

[ Turn over




l.

[ 2 ]

Ref No. — Ex/CE/PC/B/T/311/2025
B.E. CIVIL ENGG. 3 YEAR 15" SEM. EXAMINATION 2025

Environmental Engineering I
Full Marks 100
Time: 3 hours (56 marks for this part)
Part-11
Answer all questions
Hazen-Wiilliam’s nomogram is allowed
(Assume any data, if required, reasonably)

Answer the following questions

I.  Discuss about the Fluoride and Arsenic pollution in Indian ground water along with their health

effects and drinking water standards. 5(COl)
II.  Discuss about the factors affecting municipal water demand. 5(COl)
1. Show and discuss about the different components of the population growth curve. 5(Col)

IV.  What are the advantages of radial system compared to the other distribution systems of water

supply? 5(C0O4)

2.

(a) Population of a city is 1.5 lakh, average water consumption rate is 270 Ipcd, find out the (i) average
daily demand; (ii) maximum daily demand; (iii) maximum hourly demand; (iv) fire demand considering
fire flow Q = [4637 VP x (1- 0.01VP)] I/min where P is the population in thousand; and (v) coincident
draft. 5(COl)

(b) Discuss about the significance of Logistic Curve method of population projection based on the normal
growth curve pattern.
Following are the populations of a city noted from the census department. Solve the problem by Logistic

Curve method.

Year 1981 2001 2021
Population 31,200 1,73,000 3,05,000

Determine i) the saturation population, ii) the equation of the logistic curve, and iii) the expected

population at 204 1. (Deduction of formula is not required).

3+7 (CO1)
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Compute the total head-loss and an equivalent pipe of 3000 between ‘A’ and ‘F’ of a system of pipe

network as given below, which carries a total flow of 90 I/s. Consider Hazen William constant Cy for all

pipes is 100.

OR

Pipe segment Length (m) | Diameter (mm)
AB 830 350
BC 720 300
CD 410 250
BE 485 250
ED 480 280
DF 540 400

Find out the capacity of a storage reservoir required for balancing the variable demand for the following
situation, breakdown storage and fire storage.

Given data -

Pumping hours: 12 h., from 5 AM to 11 AM, and again | PM to 7 PM.
Design population: 2,00,000; Rate of water supply: 190 Ipcd.
Hourly demands are as follows:

Periods of day in h % of Average hourly Periods of day in h % of Average hourly

flow flow

I1PM-5AM 30 12 Noon - 1 PM 150
5AM -7 AM 50 | PM -2 PM 160
7AM -8 AM 90 2PM-5PM 80
8AM-11 AM 250 5PM-6PM 200
11 AM - 12 Noon 90 6 PM -8 PM 100
8PM-11PM 80

15 (CO4)



