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CHAPTER

Q.1

Q2

Q3

Q4

as

Unsalurated hydrocarbons react with nitrogen
dioxide in sunfight to form

(a) Aerosols {b} Smog

{c) Smocke {d) Fumes

Size of dust particles may rangs from
(8) 1101000gm (b) t1o 18 pm
(&) W10 ym  (d) 10010 10 pm

Matchblist-l {(Maller} with LIst-li (Size}and select Q.7
the correct answer using the codes given balow
the lists:
List-l List-}i
A, Smoke . 1101000 pm
B. Fumes . 16101000 pm
€. Spray . D.03I003pm
D. Fiyash . DStotym
Caodes:
A
@ 3
® 3
© 4
d 4

S0, is an irritant gas, and when inhaled, affects

which part of our body? a8
{28} Mucousmembrane

{b} Liver

{c) Brain

{d} Eyes

Considerihe following stalements: Q8

j. Ozone may be lormed during
photochemical oxidation of sulphur-dioxide
to sulphuric acig,

2. Phoiochemical decomposiionol formaldetyde
produces freeadicals and ozone.

Qb

(XA A ]
[ s
L L

W

Air Pollution

Whic*: of these stalement/s isfare,carrect?
{a) 1only {by 2only
€} Bothland2  (d) Neither 1nor2

The highesl pH value of rain above which il can
be caliedcleanis

{a) 7.0 (b) 6.5

{c) 58 {d) 4.8

Maleh Listel (Gas) with List-1l (Released in

anaeroble diageslion) and select the carrect
answer uging the codes given below tha lisls:

Listl List-1l
A. Catbandioxide 1. 6%
B, Mathane 2. 12%
C. Nitroys oxide 3. 25%
D. Chleralluorosarbon 4. 57%
Codss:

A BCD
@ 2 4 3 1
by 4 2 1 3
£y 4 2 3 1
{d) 2 4 1-3 t

Ozone gas is chielly presenl in layers belween
{a) 20and 35km above lhe ground level

{b) 25 and 40 km abova the ground lavel

{c} 30 and 50kmabove ground level

{d} 35 and 55km above the ground level

Vignna convention was concerned with
{a) Ozone layer depletion

{b} Increasing global warming [

{c} Mellingicecaps

{d) Effect onaqualic lile due 1 pullulion

Q.10 Maximum parmissible carbon monoxida
emission while idling, lor 2 and 3 wheelers, is
{ay 2% {b) 3.5%
) 4% (d) 4.5%

Q.11 When Enviranmental Lapse Rate (ELR) is more
than Adiabalic Lapse Rale (ALR), lhen the
environmenl is said o be
(a) stable {b) unstable
{c} neutral {d) none ol athove

Q.12 Ringelmann's scaleis used to
{a) measureCO
{b) measure 50,
(¢} grade density of smoke
{d) grade automobile exhausl gas

Q.13 Maich List-) {(causes} with List-1l {effect) and
selact the correct answer using codes given
below the lists:

List-l

Carbon monoxide

Carbon dioxide

Methane

- Sulphur dioxide

List-1l

1. Acidrain

2. Explosion

3.  Asphyxiation

4,

oo®er.

Greenhouse elfect

Codas:

A B CD
@2 3 1 4
3 4 2 1
{cp 1 3 4 2
@ 4 2 1 3

Q.14 Match List-) (Industry and unit of production) with
List-H {water need in kfunilyday) and select the
correct angwer using the codes given below the
Lists:

Listsl

Autamobile {per vehicle)

Leather (per 100kg)

Paper {per tonne)

Crude pewoleum relinery {per tonng)

cowm >

Q.15

1. 1lo2
2. 4
3. 4
4. 50-100
5, 200400
Codes:

A B CD
@y 3 2 &5 1
by 1 3 5 4
) 3 2 4 5
) & 4 2 1

Malch List- (Air poltutant) with Listell (Affect)
and select correct answer using codes given
below the lists:

List-l

Carbon monoxide

Parliculate mater

Nitregen oxides

Sulphur dioxide

List-ll

1. Respiratory distress lor living beings

oom»

2. Chemical reaction ywith haemoglobin in

Q.16

blood
3. Reduction in visibility and aeroallergens
cartigr
4, Phatochemical smog in atmosphere
Codes:

A B CD
@2 3 1 4
b 3 2 4 1
€ 2 3 a4 1
@3 2 1 4

Natural praperiies which conlinuously clean the

environmenl autornatically are

1. dispersion

2. gravitational setting

3. absorption including washout and
scavanging

4. rainout

5, adsorption

Which of these statements ate correct?

{a)1,2and 4 (L)2,3and5

(c}t.2,4and S (d)1.2.3, 1and 5



Q.17 The height of chimney required lor efleclive
disposal of 27 kgfhr of SO, emission is
{a) 42m {b) 30m
fe) 222m {d) 81m

Q.18 Elfgctive stack height of a load burning power

plant wilh physical slack height of 200 mand

slack diameler of 8 m, slack gas exil velocily of
18.3 Vs, temperature of gas 140°C, when the
ambient air lemperature is 8°C, almospheric
pressure is 1000 millibars and average wing
speed 4.5 m/s, will be

(a) 272m (b} 372m

c) 472m (d) 572m

Q.19 Emission rate of sulphur dioxide of a plant
assuming burning of 24,000 lonnes of coal per
day wilh-a sulphur content of 4.2% will be
fa) 21vhr (b} 42 ¥hr
{c) B3tmr (d) 84 Uhr

Q.20 It a sample of air is analyzed al standard

: 1emperature and pressure and air is found to
conlain 0.3 ppm of SO, the equivalent S0,
concenirationin pgfne will be

{a) €000 {b)
c) &0 {d} 08

Q.21 The minimum size of the parliculate mater of
sp, gravity 2 lhat will get removed by a 100%
elicient setting chamber of 10 m length and
1.5 m height, il tha viscasily of hol amission is
2 x 10°5 kg/m sec and V,= 0.3 mfs, will be
{Correction lacloris 2) o
fa) 4.06pum (b} 40.6 pm
(c) 406pum () Nong of lhese

Q.22 During lemperalure inversion in aimosphere, air
poliutanis tend lo
(@) accumulale aboveinversion layer
(b) accumulale below inversion layer
(c) disperse lalerally
{d) disperse vertically

Q.23 Which one of the lcllowing unit is employed for
\he removal of particulate matler above 50 i in
size?

Q.24

Q.25

Q.26

(a) SO,

Q.27

Q.28

Q.28

{a) Gravity seliling chambar
(b} Oyclonecollector

{c) Fabric hiler

{d) Electoslatic precipitator

Pollulion by depletion of azono layer, in the
environmenl, is caused due 10 tha reaction of
ozone with

(8) carbonmonoxide

{b) chiorne

{¢) sulphur dioxide

(d) nirous oxide

Which one of tha following plume behaviour

occurs when almospheric inversion begins Irom

the ground {evel and conlinues?
{a) Looping {b) Fumigalion
{¢) Coning {d) Fanning

Which one of lhe lollowing toxic gas has
physiological action as asphyxianl?
(b} NO,

© (d Cco

Acid rain may occur

{a) egquallyin all regions

(b} predominantly in arid regions

{c} predominanlly infropical regions -
{d) predominanily in temperale regions

Twro eteclroslalic precipilatars ara in series. The
[raclional efliciencies of the upslream and daown
siream precipitators for size dP are 70% and
60% respeclively, Whal is the overall elficiency
of the system for the same dP?

(a) 70% {b) 6O%
c) 65% {c) 88%

Therole of the bed malerial in a "packed tower”

used for removing particutale matler from

gassgous emission is to

(@) actasafilier bed lo caplure the particulales
withinthe pores

(b} provide a large surface area on which the
particulale matter can be collected

{c) reduce the llow or gas

(d) unilormly distribute the spray of vater

Q.30 Pneumoconios is caused due to inhalation of
whichone of the following?
{8} Silica {6} NO,
(c} Lead {d) Cadmium

Q.31 A power planl has & stack with diamelerof 2m
and emils gases with a stack exit velocily of
15 mfscc and heal emission rate of 4800 kJfs.
The wind speed is 5 mfs. Siability is neutral, If
slack has geometrie height of 40 m, the effective
slack haight is
{a) 787m
{c) 38.7m

(o) 48.7m
{d) 68.7m

Q.32 Aclean filter is found loweigh 10.00 g. Aller24 A
in a hi-volume sampler, (he filter plus dust
weighs 10,00 g. The air flow at start and end of

, Air Pollution

1.[b}, 2.{a) 3.{d) 4.(a) 5 (a)
11. (b} 12, {c} 13. (b} 14, (a) 15. {(c)
21. (b) 22. (b) 23.{a) 24.(b) 25. (d)

31. (s} 32. (d) 33, (e}

'

Alr Pollution

§5 (a)
Pholochemical decomposition of aldehydes
produces free-radicals and O,

6., (¢}
Generally, 'clean’ air is slighlly acidic as it
dissolves varying amounts of carbon dioxice. If
pH ctrain drops to 5.6 or below thenitis called
acidrain.

9. (@)
Vienna convention and Montreal Prolocol were
congerned with ozone layer depletion.

11, (b)
When
ELR < ALR - Enwviranment is Stable
ELR = ALR - Enviranment is Nautral -
ELR'S ALR - Envirorunenl is Unslable

the test was 80 and 40 m¥min respectively. The
conceniralion of parliculate mater?

fa) 33pgim® &) 3BBpgim®

{c) 41ugimd {d) 49pgie®

Q.33 Assume tha [aliowing information
d, = parlicie diamater = 45 pm {45 microns}
P, = parlicle densily = 0.838 glcn?®
P, = lluid {gas) density = 0.012 gfer?
1t = liuid {gas) viscosily = 1.82 x 10~ glcm-sec
C,= 1.0{if applicatle)
The settling velocity of the parlicle moving ina

gas stream is;

{a) 4.42cmisec {b) 5.98¢cmysec

{c) 5.38cmfsec {d) 48Bcemisec
6.{c} 7.(0) 8.(b) 9 (&) 10.(d)

16. (d} 17. ¢a) 18 (c} 18. (d} 20. (b}
26. (d) 27.{c) 28.(d) 28.(p) 4ao.(a)

17, {8}
Height of chimney required for SO, is
h = 1o
L h= WaxEgn”
= 14x3=42m
18 (e} ' :
Holland's equation 1o determine the plumerisg Ah
" fﬂ[1 5+268x 10"’p-é;-'€]

v s

_183x8f, . 26810 x 1000 (140-8}x8).
a5 | {140+ 273) :

=272m
& Effective stack hoight = 200 + 272 = 472m

AT={Stackgastemp.(T - Airtemp{ T )}in kefin .
d = inside stack diameler {m) a



20.

21,

22,

y=wind m@d mis
o =almespheric pressure {millibars)
“{d) 25,
Burning of sulphur perday
4.2
4 —_—=
 24000% o = 1008 1

.. 1008x 64
erissionrate of G, =

32
= 2016 Uday = 84 Vhr
{b)
$0,inpgim®

_ 50, in ppm x84000
. 24.04

0.3x%64000
2404

{b}

112
d= [connction tactor ,‘M}

_[2x18x2x10°x03x15 "
=™ 981x10x2000

= 4063 x 10 m = 40.6 pm
(b}

Negative lapse rate occurs undar conditions,
. usually relerred lo asinversion, a state inwhich
the warmer air fies below the colder ‘air, Such
lemperature inversions represent a highly stable
environment, During temperatute inversion the
pollutanis accumulate below inversion layer.

{a)

Narme of mechancal
davice

Mimum
pamcie sze that
can be rernorved
>E0um <505

Ethizency

[0 | Grawty setilng
charrber

et

T | Cervntugal S55um B

79| Bectosbe Tim e

{w} | Fane ers < wm > F¥a

24.

{}
Ozone reacls with chioring atom and gets
preakdown into chiosine monoxide (CIO) and

oxygen motecule

]}
1.

Cl+0;2C10+0,

i
When tho ambient lapse rate is super-
adialigtic (greater than the adiabatic), the
turbulgnce of the air itsell couses the
alméSphere to serva as an effective vehicle
of diskersion, As Indicated in Fig, (a), the
resuhant plume is designated as atooping
pluma. i
\When the ambient lapse rate is equal 10 o
very near the dry adiabalic lapse rale, the
plure issuing from a single chimney of
smokeslack tends 1o rise direclly into the
atmosphere until it reaches air of densily
simitar to that of the plume itsell. This lype
ol emisslon is called as naulral plume, and
is seen in Fig. (b).
When (he ambienl lapse rale is sub-
aciabatic {fess than tha dry adiabatic), the
atmasphere is slightly stabla. Under such
condiions, thers is limited vertical mixing,
and the probabifity of air poliution prablems
inthe area is Increased. The typical plume
in such a situation is said to be coning.
VWhen the lapse rate Is negative, as in the
presance of an inversion, the dispersion of
stack gas is minimal, because of lack of
wroulence. In lhe extremely stable air, a
olumz spreads horizontally, with likle verlical
midng, and is said lo be fanning Fig- (d).

. ‘When the lapse rate is super-adiabatic above
{he emission scurce and inversion condilions.

@exist below the source, lhe plume is said to
be lolting. As shown in Fig. {8). a lofting
plume has minimal downward mixing, and
the pollulants are disparsed downwind
without any significant ground-lovel
congenfralions.

. Vhen an inversion layer ocours al a short

distance above lhe top of the stack and
super adiabatic conditions prevail below the
stack, then plume is said to be fumigaling
Fig. (1).

. VWhen inversion layer exisls above the

emission source, as well as below lhe

source, then naturally, the emitted plure wil
neither go up, nor willit go down and would
remain conlined belween Ihe two inversion
layers Fig. (g). Such a plume is called a
{rapping plume. -

{b) Noutral Plumo

N

{c) Coning plume

(d) Fanring pluma

28.

a1,

{a} Lofling pluma

.......... « Adababe lapsa raie

Ervamnmanial lapsg rate

Eractional elticiencies of the tvo ESPs are 70%
aynd 603%, so overall elhciency,

GO
=70+ {100+ 70)+ —= = 88%
n=70+(100+ O}+100 88

(a)

h=035x

15; 2, 2.64J54800 _sa70m

H=tg+h
= 40+ 38.70 =78.70n



32

33.

(d)

Weight of particulates (dust)
= (10.10 - 10)g % 10% pglg
=0.10x 10° g

Average air llow

60 + 4
. 60+40) ! 9 _ sovmin
Total air through filter
= 50 x 24 x 60 = 2038 m?
Tota!l suspended particulate maller
= (0.1 x 10°1g)/2038 = 49 pglm?

(c)

(4 2

03
P,
C,= O'D[—-——-g £ "]
L

{980x0.899%0.012) °®
(1.82 %107

Flow regime is laminar
Sellling velocity,

= 45:-:10*{

g'opdpzc.'
Y= ey
- 980%0,899x (45% 107 %1
(18x1.82x 107
= 5.38 cmfsec




