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I nstructions to the-candidatées

Time: 2%Hours] [Max. Mia@o
1 Attempt Q.1 or Q.2. Q.3 or Q.4, Q.50r Q.6, andQ.?orOO

Ql) &

b)

£

Q2) a)

) Figuresto the right indicates full marks <::
3) Praw neat figures wherever necessary

4) Vv Assume necessary data %
5) Use of scientific calculators is allowed &

What do you understand by biologi cal tr of wastewater? List the
different types of microorganisms their role in wastewater
treatment. [8]

An activated sludge proce / %g wastewater in an aeration tank of
volume 10000 m3. MLES)i allon tank is 3000 mg/l. If the Sludge
wasted at a rate of aywith a suspended solids of 10000mg/I
then find sludge and HRT ( hrs) if flow rate is 15000 m*/day
and effluent su xl solids concentration is 40mg/l [6]

@kof vatume 2000 m? treating 10000 m*/day of waste water
WI BOD 150 mg/l aimed to reduce BOD to 80 mg/l. Find F/M

in thedesign. Take ML SS : 3000 mg/l [4]

OR

Explain the following terms . i)F/M ratioxi¥) Hydraulic retention time
1) Sludge age, iv) SVI [8]

P.T.O.



b)

Q3) &)

b)

b)

Conventional activated sludge plantisdesigned for atown to treat settled
domestic sewage with diffused air aération system for the given data as
follows : [6]

1)  Population of town: 1 |akii

i)  Per capita sewage contribution: 100 Ipcd
i) Settled sewrage BOD = 100 mg/

Iv) Effluent BOD desired =10mg/I

v)  MLS3Sirraeration tank = 3000mg/|
vi) FIW=0.2 @
Find’ A)y’BOD; loading in Kg/d, B) Aeration tank volume C) etric

loadling inkg BOD/m?

Calculatetne SVI (in ml/gm) for an activated Sudge eforthegiven
data: %) [4]

Vaohume of sludge sample =500 ml Q;&
30-minute settable solidsvolume =75 ml Q

ML SS=3000 mg/l

Comment on settling characterist
What are Oxidation ponds?E Ex

on SVI value.
bacteria- agae symbiosiswitha

neat sketch Q [7]
A town having apopul N 2 lakhsis producing sewage at arate of

100 Ipcd having 200 BOD A trickling filter having recirculation
ratio 1.5 is desig rodGee effluent of BOD 20mg/l. The operating

depthoffllterQ ’Findthe diameter of thetrickling filterism. :{6]
Thevolu single stage high-ratetrickling filter having efficiedgy of

82% 18 af':‘ alongwiththerecirculation ratio of 1.5. Taketreatability
facter = 9. Findthe BOD entering the filter unit (in Kg/day,) (&dJse NRC
nu

[4]

OR
Explain wastewater treatment principle of phytoremediation technology
with neat sketch and give its application. [7]

A single stagetrickling filter is designed foran organic loading of 10,000
kg of BOD in raw sewage per hectareimeter perday. Thisfilter treats a
flow of 4 MLD of raw sewage with BED of 220mg/L. Considering no
recirculation determine the BOD concentration in the effluent. Assume
primary clarifier removes 30% of total BOD. [6]
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Q5) a)

b)

Q6) &)

b)

Q7) &

Find therecirculation factor (R), requiyed for asingle stagetrickling filter
of volume 800 m?® with recirculatiorvhaving BOD load of raw sewage as
800kg/day desired to have BOD:{0ad in the effluent as 200 kg/day. Use
NRC formula. [4]

Explain theworking principlewith neat sketch of following termswith the
advantages and @ppli cations: [8]

)  Up-flow Afiaerobic Sludge Blanket (UASB)
i)  Mowing Bed'Bio Reactor (MBBR)

Design aseptietank for 290 users. Weater allowanceis120L p er
day/Assume suitable dataif required. 6 [6]

Explain ke importance of advanced oxidation procége% used for
wastewater treatment. % ¢ [4]

OR é
Explain theworking principlewith neat ske@ ollowing termswith the

advantages and applications: | @ [8]
1)  Packed Bed Reactor (PBR)Q

i)  Sequential Batch Reactori(SBR)

Design the dimensionsffgeptic-tank for small colony of 165 persons
et supply from municipal head works at the

rate of 120 it per persan per.day. Assume suitable dataif required. [6]

wastew

4]

What i e?\Why Sludge digestion isnecessary. | n activateghsludge
, T MLD (hy volume) of secondary sludge has.to' be&turned to

the required ML SS concentration in the aerationtankoT his sludge

has a water content of 99%. If the sludge water Content. s reduced to

%Q 98%, what volume of the sludge will be needed-to'be recycled? [7]

c)

Explain the wastewater reuse opportunities itmunicipal, industrial and
agricultural sector. [6]

Explain what do you understand by primary and secondary sludge [4]
OR
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Q8) &)

b)

Enlist any three different procesqﬁ%avolved in sludge treatment. The
moisture content of a sludge is found out to be 99%. After dewatering
thesludgewater content was redg};ed t0 95%. What will bethe percentage
change in the volume of sIudbE? Find the volume of the sudge after
dewatering if volume of sl@e before dewateringwas5 MLD. [7]

oY ¥
Explainthe \Q@ng [@'ci ple of anaerobic digestion. Enlist the different
factorsgov g obic digestion. [6]

N\,

Explai e(v teristics of sludge produced in differen@t
ro : 4
p N o\ [4]
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