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Ql (a) Explain briefly the following terms:

(D Populationequivalent
(iD Average flow
(iiD Peak flow
(iv) Minimurn flow
(v) organic loading iate 

(tomar*s)

O) The proposed new town will be completed with the following facilities as

shown in Table l

Table l: Recamm€rd€d Popularion Equivalenr

No, Type of Pr€mileg Quadfiry

I
2
3

)
6
7
8

9
t0

Bungalow house
TerBc€ house
Apartrnent house
Shopping house
Shopping c-omplex
Primary school (daily)
Secondary school (daily)
Wet market
Public toilet
Petrol slalion

40 units
200 units
80 units
3360 m2

2500 rn2

40O studentj
600 students
100 sialls
l0 toil€ts
4 toilets

(i) Determine the population equivalent (PE) ofthe new tora'n.

(ii) If the domestic wastewater contribution is taken as 225 llday.capit4
determine the average flow.

(iii) Derermine the peak flow, ifpeak factor = 4.7(Pg1000)4 tl
( l5 marks)
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Q2 (a)

(b)

State FOUR (4) types of aerated grit chamber.
(4 marks)

Explain advantages and disadvantages of the aemted grit chamber.
(6 marks)

Design the dimension, velocity across bottom of chamber, grit volume and

depth of g t hoper for an aerated grit chambe., wastewat€r trealment pk$t.
Civen:

The peak flowmte : l(X,000 mr/d
Width and depth ralio = l:1.33
Waslewater depth = 4m
Hydraulic .etention time = 30 min

Submergenc€. S 2.35 m

Total air flow rate, Af = 0.0019 m'/s.m
Dimension coefficient, K = 0.7 m.s

Opening under the balfle, do:0 65 m

Quantily ofthe grit = 0-2 mr griyloo0 mr ftow
Width ofgit hopper: I m
Velocity iross Lottom of chamber, vr = (SA/Kdr)rD

( l5 marks)

Q3

(c)

(4,

(b)

Explain the principal factors thal
equalization basins

A tr€atment plant b€ing designed for a new

basin to even out flow variations. Trble 2
average variation over a day.

(i) Determine lhe equalization basin volume re{uired for a uniform

outflow equal to the average daity flow. Asslme the flows ate hourly

averages and an addition of 25o/o to the estimated volume will be

provided to account for conlingencies.
( l0 marks)

must be consider€d in the design of

(5 ma*s)

town requires an equalization
shows the t)?ical flow of the

(ii) Design dimension ofrhe e.qualiztion basin.
(10 ma*s)



Time
(horr3)

Flow
(m'/sl

Time
(hou13)

Flow
(mt/s)

0000
0 t00
0200
0300
M00
0500
0600
0700
0800
09fi)
t000
| 100

0.0481
0.0359
0.0226
0.0t87
0.0t87
0.0198
0.0226
0.0359
0.0509
0.0631
0.0670
0_0682

1200
r300
r 400
1500
1600
1700
1800
r 900
2000
2t00
2200
2300

0.0718
0.07M
0.0750
0.078'
0.0806
0.0843
0.0854
0.0806
0.0781
0.0670
0.0583
0.0526

BFA 4043/BFA 40401

Table 2 : Hourlv flow Dattem

04 (a) Explain the advantages of Sequencing Barch Reactor (SBR) sysiem for
municipal wastewaler tteatment.

(5 marks)

(b) Design the volume and dimensions ofan SBR for the new to\ari using the

following d€sign data:

Design flow mte = 22,700 mr/d
MLSS = 3,000 mg/L,
The s€ftled sludge = 6,000 ng/L.
Clear liquid volume above the sludge blanket = 3570

Depthoftank=6m
Numbet of tanks = 2
Anoxic fill= 135 mrn
Aerated fill 45 min
React = 90 min
Settle = 45 min
D€cant = 30 min
Idle = l5 min

(20 marks )
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a5 (4, Explain the following processes fo. sludge tre3tment

(D Preliminaryoperations
(iD Thickening
(iii) Stabilization
(iv) Conditioning
(v) Dewatering 

ao marks)

The ana€robic sludge digestion is one of the most widely used method to
decompose and stabilize the organic and inorganic content of the sludge.

Discuss briefly the digestion processes occur in the system in stages of
hydrolysis- acidogenesis and methanogenesis

(6 marks)

The sludge prcduction having 96yo moisture content from a wastewater

reatment plant is 1000 kg on dry solid basis- The solid conrain 70o/o rolalile
matter with a specific gravity of l.O2 ?dird 3U/. mineral ma er with a specific

g:?ryit! of 2.5. D€termine the volume of raw and digested sludge if reduction

in volatile solid is 5570 during digestion and moisture content of digested

sludge is 927o 
(9 marks)

. END OF QUESTION.

(b)

(c,
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FINAL EXAMINATION

SEMESTEVSESSION : SEM lll20122011 PROGRAMME :4BFF
COURSE : WASTEWATER ENCINEERING COURSE CODE: BFA 4O4llBFA 4O4O3

POPULATION EOUIVALENT

Type of Prrtrrir.f Elrrbrirhmcrt Popolrlior f,quiv.l.!a

I

2

_l

4

5

7

E

9

Hospitals

Holels (with dintngand laundty faciliti6)

Faclori6 (excl'ding proc€ss waste)

Marker (*et typ€)

P€lrol kiosks/S€wic€ stations

Busteminal

Resid€iiial

(includ6 ffl€riainm€d/recrcational c€r [es,
restauats, cafetaia, lh€rtr€s)

S'choovEduca.ional lrctiiutioos:
- Dryschool/insliturions
- Fully rcsid€otial
- Panial r6id€ntial

5 per unit

I p€. IOO gross area

0.2 F srudent

0.2 pe' st'dcnt fo. non-
residential student atrd I P€r
student for resid€r i.l studenl

0.1 pc' slatr

0.1 pe' s1!ll

6
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FTNAI- EXAMINATION

SEMEST€R/SESSION : SEM Iv20122013
COURSE : WASTEWATER ENGINEERINC

PROGRAMME :4BFF
COURSE CODE : BFA 4043iBFA 4O,lO3

SELECTION TABLE FOR FLOATINC MECHANICAL AERATORS

Sizr. F,l
OTR'.
rgilrJ

Nomina.l operating.
depl[ nr

Complele
mlt zoDa.

lll

Compl€lf
02 digersion zor^*.

m

0.?-i
1.5

:.5
_1.5

1a

l0
l1
:0
l5

0.;0
0.t_1

0.1-1

0.1-1

0.::
0.:0
0..11

0.l9
O,:D

0.:l

1.8

1.8

LE
t.8
l..l
-1.O

-3.0

_r.0

-r.0

-3.0

tr

l:
l.l
l5
l5
l9
::
]J
:6

lo
JO

-l-s

50
IU
55

60
70
80

85

oTlE E rltre dr rEF€rcdrtirc hr do rEt rtFsscrt rtrd chriEd- Acrud rnrnrfrturtrs
ddu nri bc nr.d fcr rrel r'c;tl dcsigr-
aoTl = ortgcn tnrrlGr r"r
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FINAL EXAMINATION

SEMESTER /SESSION : SEMlI20l220l3 PROCRAMME :4BFF
COURSE : WASTEWATER ENCINEERING COURSE CODE: BFA ,1o43/BFA 40443

FLOATING AERATOR DEPTH R.EOUIREMENTS

Llnit siz*. tr#

0.75

Tl'o chsl.LYr

l.o AlDcr0rioo a$.mbly

;

!d,
{-

rtq0insd

Nodal spgralbo

-1.0 -

40
Lhsft iubi rtrluirtil

s.0




