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1. A point source with effective stack height of 50 m emits 80 g/s of S02 on a clear 

summer day with surface winds at 4 m/s. Winds at 50 m are· 5 m/s. An inversion layer 

starts at an elevation of 250 m. 

(a) Estimate the ground-level S02 concentration at a distance of 4 km downwind 

from the stack. 

(b) If there had been no inversion layer, estimate the concentration 4 km downwind. 

[4] 
2. A 200-MW power plant has a 100-m stack with radius 2.5 m, flue gas exit velocity 13.5 

3. 

m/s, and gas exit temperature 145°C. Ambient temperature is l5°C, wind speed at the 

stack is 5 m/s and the atmosphere is stable, Class E, with a lapse rate of 5°C/km. If it 

emits 300 g/s of S02, estimate the concentration at ground level at a distance of 16 km 

directly downwind. 

(a) Distinguish between the following: 

(i) Primary and secondary air pollutants. 

(b) Explain the following atmospheric conditions: 

(i) Super-adiabatic; (ii) Sub-adiabatic; (iii) Neutral; (iv)Inversion 

(c) The maximum one-hour carbon monoxide levels in Calcutta reach 

50 ppm. Calculate the equivalent concentration in terms of mass 

fraction (wp), and in milligrams per cubic metre at 25°C and 1 atm. 

[4] 

[1] 

[2] 

[2] 

4. Suppose a bonafire emits CO at the rate of 30 g/s on a clear night when the wind is 

blowing at 2 m/s. If the effective stack height at the fire is 10m. (a) Estimate the ground 

level CO concentration to be at 400 m downwind (b) Estimate the maximum ground level 

concentration. [2] 

P.T.O. 



5. A coal-burning power plant bums 24000 tonnes of coal per day. The coal has a sulphur 

content of 4.2 percent. The physical stack height is 200 m. The inside diameter of stack is 

8 m. The stack gas exit velocity is 18.3 m/s; the gas has a temperature of 140°C. The 

ambient air temperature is 8°C. The atmospheric pressure is 1000 millibars, and the 

average wind speed is 4.5 m/s. 

Compute the effective stack height. What is the maximum ground level concentration of 

S02 and how for is this from the plant? Does this plant by itself causes concentration at 

the receptor in excess of the annual ambient-air quality standard? Use moderately 

unstable conditions. 

[4] 
6. Suppose that within a square city, 30 km on a side, there are 150 000 cars on the road, 

each being driven 30 km between 3 pm and 6 pm, and each emitting 3 g/km of CO. It is a 

clear winter evening with a radiation inversion that restricts mixing to estimated 50.0 m, 

& , "j n .~l 
'/ ~;-) Use a box model to estimate the CO concentration at 6 pm if there was no CO in the air at 

and the wind is bringing clean air in at a steady rate of 1.5 m/s along an edge of the city. 

k 0 ,, )._,{. (~ 
C.:D-w-1 ·/ c_)(r""''v"' 0Pm, and the only source of CO is cars. Assume that CO is conservative and that there is 

V ~ '?; . ~ complete and instantaneous mixing in the box. 

v <'k~ , r · 7. 
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[4] 
The traffic density for a highway is 1500 vehicles/hr and the average vehicle speed is 80 

km/h. The average carbon monoxide emission per vehicle is 50 g/s. Estimate the carbon 

monoxide concentration 100 m, 250 m, 500 m and 1000 m downwind of the highway if 

the wind speed normal to the highway is 2 m/s. Assume neutral conditions. 

[3] 
8. A 40 percent efficient coal-fired power plant with effective stack height of 100m emits 

S02 at the rate of 0.6 lb/106 Btu into the plant. If winds are assumed to be 4 m/s at the 

stack height and just over 3 m/s at 10 m, how large could the plant be (MW) without 

having the ground level so2 exceed 365 flg/m3? 

[Given 3412 Btu= 1 kWh; 1 kg= 2.2lb] 

[4] 
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