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Answer the following questions:

Question (1) (25 marks)
(a) What is the difference between thermal and catalytic converters? How do they help
to reduce emissions from engines? (8 marks)
(b)S.LE. works by hydrogen fuel. Explain in details how you can measure the
concentration of emissions from that engine. (6 marks)
(¢) How is the SO, formed in the exhaust of IC engines? What are the important
variables that affect SO, emissions? (6 marks)

(d)What are the problems created by exhaust emissions? (5 marks)
Question (2) (25 mar’ %)

(a) Explain briefly the following terms:

1- Blow-by emissions

2- SOF (Soluble Organic Fractions)

3- Non-exhaust emissions

4- Light-off temperature (8 marks)
(b)Show with equations how air pollution causes the formation of photochemical smog.

(6 marks)

(¢) With the help of a schematic diagram explain the working principle and operation of

an analyzer used for measuring the concentration of unburned hydrocarbons. How

is this analyzer calibrated? (11 marks)
Question (3) (20 marks)

(a) What do we mean by environmental pollution? Mention the different sources of
environmental pollution? Explain its harmful effect on elements of environment?

(6 marks,
(b)Describe the working principle of Bosch smoke-meter with the help of a simple line
diagram. (6 marks)
(¢) Explain the causes of hydrocarbon emissions from CI engines? (8 marks)
Question (4) (30 marks)

(a) What are the causes of poisoning the catalyst of a converter? How can be reduced?
(6 marks)
(b)What do you understand by the term EGR? Explain how EGR reduces NOx
emission. (6 marks)
(¢) What are the design and operating variables which may increase the formation of
NO, and UHC in the exhaust of SI engine? (12 marks)
(d)With a neat sketch explain the effect of equivalence ratio on HC, CO, and NO,
emissions for a four stroke direct injection diesel engine. (6 marks)
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