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2CI-s05 Environmental Engineering - I

Time: 3 Hours / As per Seheme
Instruction: 1. Figure Right Side Indicate the Marks.

2. Assume Suitable data i f  required.
3. Drarv the sketches if  necessary.
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SECTION. I
Explain the significance of the follorving trom the point of vierv of water quality 05
cr i ter ia:

l )  T 'as te  and Odour
2)  Ch lor ides

3)  N i t ra tes

4) Iron and Manganese
5) Colnur

Design a bell mouth canal intake for a cify of 1,10,000 persons, drawing water
fronr a canal which runs only for 10 hours a day with a depth of t .5m. Also
calculate t t re htrad loss in the intakc conduit  i f  the treatment works are 0.58 km
arvay. l ) raw a neat sketch of the canal intake. Given average consumption per
person = 150 L/d. Assume the veloci ty through the screens and bel l  rnouth to be
less than l6cmisec and 32 crnisec respect ively.

OR
Explain the inrportance nf physical  and chemical analysis of water used lbr
domcst ic  purposcs .
l1 'a  n 'a te r  samtr r le  hav ing  pH o f  4 .1 ,  then rvhat  rv i l l  be  i t s  hydroxv l  ion
co n cen trat ion ?

For a rvater santple having a total  hardness of 200mg/l  as CaCO3 and alkal ini ty
of 250 mg/l as CaCO3, lind its carbonate hardness and non-carbonate hardness.

Design a rapicl  sand gravi ty f i r rer rbr a torvn having water requiremen t  of  4.2
MLD'  

oR
\4rhat do you mean by schmutzclecks? How is it formcd?
Design a circular sedimentation tank fitted with mechanical sludge remover for
water work rvhich has to supply daily 4.2 million liters of watcr to the town. The
dcten t ion  per iod  in  the  tank  tb r  l va te r  i s  4 .5  hours  and depth  o f  water  in  the  tank
may be assumed as 3.3m. I)raw neat { igure of c ircular sedimentat ion tank.
Find the settling velocity of a discrete particle in water under conditions when
Reynolds's number is less than 0.5. The diameter and speci l ic gravi ty of a
parf ic le is 4 x 10-r cm and 2.65 respect ively.  water temperature is 20"c
(kinematic viscosit lz of  water at 20"C is l .0l  x l0-2cm2/sec).
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Write a short note on: (any four)

Que.  -  4

Que. - 4

Que. - 4

Que.  -  4

Que. - 5

Quc.  -  5

Que.  *  5

1. Seli4entation with Coagulation.
* -?. -B aqKwashlrg ncthod of Rap iLSa nd -Gravity Eilrer.-

3. Ozonation.
4. Break point chlorination.
5. Removal methods for permanent hardness.

SECTION * II
A pen stoke 60cm diameter has a shell  thickness of l .2cm .The modulus of 06
elasticity of pipe in shelt material is 2.lXl06 kg/cm2 (z.rxl0s N/rnm2 ) rvith
poisons ratio of % and the volume modulus of elasticity of water 2.lX104 kg/cm2
(2.1x103 N/rnm2 ). The pipe is designed to a discharge of rvater ar mean velocity
of 2.1 m/sec. Determine the hammer pressure rise caused by sudden closure of
valve at the downstream end:
(i) Neglecting the elasticity of pipe material, and
(ii) Consiclering also the elasticity of pipe mstcrial.
What do you understand by .,per capita demand"?
of water demand
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Explain briefly various types 06 @

OR
A Descritre with thehelp of neatsketches various types of joints usecr in cI pipe.

B l'he lollowin g data shorvs the variation in population of a town frorn 1936
to  f  966.  Es t imate  the  popu la t ion  , f  the  c i ty  under  za l6  by  us ing  fo l lo rv ing
methods.

(A) Arithrnetical increase method.
(B) Geometrical increase method.
(C) Incremcntal  increase method.

A pump is to delivered water from an undcrground tank agaifist a static head of
30 rn. The suction pipe is 40m rong and is 30 cm Diameter with a Darcy -
weisbach liiction factor f=0.025.The dcliver pipe is of 30cm diarneter, lgOOrn
long ancl has f = 0.020 the pump characterist ics can be expressed as

Hp = 100- 6000e2

Where, [Ip = Pump ttread in meter, and

Q = Discharge in m3/sec.

Calculate the Head and Discharge of the pump.
How can you remove iron contaisr l iom rural water?

OR
Horv can you remove fluoride contain from rural water?

r9s6  I  1966
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treatment plant rvith the help of following data:

Quantity of water to be lifted = 50000 m3

Find the B.H.P and Theoretical Hp, of the Pump rvhich lifts water from well to the

L,ength of suction Pipe = 20 m

Length of r ising main = 180 m

Coefficient of friction = 0.025

Diameter of pipe = 0.50

Static head fhrough rvhich rvater to be raised = 20 m

Ovcrafl Etl iciency :7 5%.

Que'- 6 A What are the qualities required in you as a water supply project engineer?
Que.- 6 B Analyze the following Pipe Network by Hardy Cross Method .Take C:100 in

Hazen Wil l iam Formula.

8 rn3/min 1500 m, 20 cm 1000 m, 20 crn

+  2 /5m" /mrn

r m-1rnrn
900 m, 25 cm

/_ m'/mtn
Z m3/min

END OF PAPER
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1500 m, 20 crn

1.500 m, L5 cm
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