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IV B.Tech I Semester Supplementary Examinations, Feb/Mar 2011
AIR POLLUTION AND CONTROL

(Civil Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. (a) What do you mean by hydrocarbons? How do they influence the quality of
air?

(b) Discuss the properties of particulates.

(c) Discuss ‘Ozone’ as an air pollutant. [6+6+4]

2. (a) Discuss the effects of ozone and PAN on plants.

(b) Discuss the following terms with reference to air pollution effects on metals:

i. Abrasion

ii. Absorption

iii. Corrosion. [8+8]

3. (a) Which parameters are reduced or controlled while using natural gas as a Fuel?

(b) Discuss the combustion process of natural gas with special reference to Methane.
[9+7]

4. (a) Discuss the following terminology:

i. Troposphere

ii. Stratosphere

iii. Mesosphere.

(b) Discuss the role of Heat and temperature in governing changes in atmosphere.
[10+6]

5. Find the effective stack height if a 40m stack releases SPM at a rate of 1.25
grams/sec. The atmospheric pressure is 10.8m of water. The temperatures of
ambient air and gas are 27 0C and 400 0C. The stack diameter is 2.3m, stack gas
velocity is 6m/sec and the wind velocity is 1.8m/sec. Also find the ground level
concentrations at 1 km, 2km, 5 km and 10 km distances in the direction of wind.
Note : [16]

X(km) 1 2 5 10
σy 4 133 300 510
σz 30 50 95 150

6. (a) Explain the cyclonic spray scrubber with a neat sketch.
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(b) Design a tubular ESP to treat 10,000 m3/hr of a gaseous stream from a paper
mill for an efficiency of 99%. Assume an effective migration velocity of 0.075
m/sec. [8+8]

7. List the various procedures for controlling the emissions of SOx. Explain how do
you control the emission of SOx using:

(a) Natural dispersion by dilution

(b) Desulphurization

(c) Alternate fuels. [16]

8. (a) Explain the procedure for stack monitoring in detail.

(b) Write short notes on Ambient Air quality monitoring. [10+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) How natural sources are responsible for creation of oxides of carbon.

(b) Give comparative picture of natural and artificial sources of air pollution.

(c) Discuss the natural and artificial production of oxides of sulphur. [6+6+4]

2. Discuss the role of wind in air pollution dispersion. [16]

3. (a) Which parameters are reduced or controlled while using natural gas as a Fuel?

(b) Discuss the combustion process of natural gas with special reference to Methane.
[9+7]

4. (a) Explain the phenomenon of wind belts.

(b) What is wind rose diagram? Give general classification of the same. [8+8]

5. (a) Write short notes on

i. Lapse rate

ii. Wind Rose

iii. Inversions.

(b) A thermal power plant burns 100 tonnes of coal with 5.5% sulphur content.
Calculate minimum stack height required. The particulate concentration in
flue gases is 8000 mg/m3 and the gas flow rate is 20m3/sec. [6+10]

6. (a) Explain the various methods of filter cleaning with neat sketches.

(b) Calculate the number of cyclones required to treat a flow of 50m3/sec with an
inlet velocity of 15m/sec. The diameter of cyclone is 1.8m. [8+8]

7. Explain stack gas emission standards for different industries. [16]

8. (a) Define Air Pollution Index. What are the parameters generally used for cal-
culating Air Pollution Index?

(b) What are the environmental guide lines for citing of industries to ensure op-
timum use of natural and man-made resources in sustainable manner? [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) How are secondary pollutants formed? Which parameters do influence their
formation.

(b) Explain the reactionary pattern for Photochemical Smog.

(c) Discuss the effects of Photochemical Smog. [8+5+3]

2. (a) In the natural ‘Carbon cycle’, explain the meaning of sink and its significance.

(b) Discuss photochemistry of Ozone depletion in brief. [8+8]

3. (a) How LPG is produced? Explain the uses and formation of air pollutants.

(b) Discuss the role of natural gas its availability and eco-friendly nature in India.
[8+8]

4. (a) Discuss the following terminology:

i. Troposphere

ii. Stratosphere

iii. Mesosphere.

(b) Discuss the role of Heat and temperature in governing changes in atmosphere.
[10+6]

5. (a) What are the assumptions in the in the Gaussian Model.

(b) Describe the Gaussian plume model with a neat sketch in detail. [4+12]

6. (a) What are the applications of electro static precipitators in various industries?

(b) A cylindrical electrostatic precipitator of diameter 0.3m is used for separating
pulverized coal flyash particles from a furnace gas stream. If the volumetric
flow rate of the gas is 0.05 m3/sec, what will be the length of precipitator for
obtaining a collection efficiency of 99.9%. What percent change in electrode
collection area is required to increase the collection efficiency from 99.9 to
99.95%? [8+8]

7. Explain stack gas emission standards for different industries. [16]

8. (a) What are the various types of Air Quality Indices? What are the uses of Air
Pollution Indices?

(b) What are the environmental guide lines for siting of industries to ensure opti-
mum use of natural and man-made resources in sustainable manner? [8+8]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) How natural sources are responsible for creation of oxides of carbon.

(b) Give comparative picture of natural and artificial sources of air pollution.

(c) Discuss the natural and artificial production of oxides of sulphur. [6+6+4]

2. (a) Discuss the effects of toxic substances on human health.

(b) Explain effects of air pollution on atmosphere. [8+8]

3. (a) Explain the role of oxides of sulphur as oxidizing and reducing agent.

(b) Discuss the thermodynamics of formation of Nitrogen oxides. [8+8]

4. (a) What do you mean by ‘Pollution Roses’? Enlist the types.

(b) Discuss different types of environmental lapse rates. [6+10]

5. (a) Explain the terms

i. Environmental lapse rate

ii. Adiabatic lapse rate

iii. Wind Rose.

(b) A 100 m stack of diameter 5m releases a gas at 13.5 m/sec with a temperature
of 145 0C. Calculate the plume rise assuming a wind speed at stack height of
4m/sec and an ambient temperature of 15 0C if the environmental lapse rate
is

i. 1.5 0C / 100m

ii. 0.5 0C / 100m. [6+10]

6. (a) What are the Advantages and Disadvantages of electro static precipitators?

(b) Design a tubular ESP to treat 10,000 m3/hr of a gaseous stream from a paper
mill for an efficiency of 90%. Assume an effective migration velocity of 0.075
m/sec. [8+8]

7. Explain how do you control the emission of NOx by the following treatment meth-
ods:

(a) Absorption by H2SO4.

(b) Absorption by Magnesium Hydroxide

(c) Adsorption by Solids. [16]
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8. Explain stack gas emission standards for different industries. [16]

⋆ ⋆ ⋆ ⋆ ⋆
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