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NOTICE 

This test could be completed with the help of the textbooks and notebooks. All of the test should be finished in English.

Part A 

Directions: You must give the definitions of the following terms by using simple and reasonable expressions. (2’×5). Score        
1. Conningham correction factor
2. Threshold
3. Emission standard philosophy
4. Impaction parameter (or Separation number)
5. Breathing losses (or Filling or displacement losses)


Part B

Directions: You must give the answers for the following questions, with simple and reasonable explanations. (4’×6). Score        
1. What are the major development problems with Limestone Wet Scrubbers?
2. Please explain three types of generation mechanism of nitrogen oxides in combustion gases.
3. Please explain a typical air pollution control system.
4. What are collection mechanisms of the scrubbers for the particles?
5. What are the alternatives for control of VOCs?

6. Please give four major air pollution effects.
Part C

Directions: In Part C you will give the answers in detail according to the requirements of each question.(8’+10’). Score        
1. Please give derivation (推导) of Stokes’ law for settling velocity.

2. What are the typical air pollutants in the coal-combustion electrical plant? Please give the common control devices and the typical flowsheet for these air pollutants. Finally, explain the collection mechanisms of the control devices.

Part D

Directions: There are 10 questions. You will read the questions and all of the answers carefully. Then you must fill the right answer in the blankets. Being careful that each question has one or more right answers(1’×10). Score        
1. The four major air pollutants are            (             )

A. CO2  B. CO  C. VOCs  D. SOx   E. NOx  F. ozone(O3)  G. particulate pollutants

2. In the following figure, the actual lapse rate is shown as a solid line, whereas the adiabatic lapse rate is shown as the dashed line. Which following description about the atmospheric stability is correct according to the figure? (            )
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3. Benzene ([image: image2.wmf]) is one of the common VOCs. What is the stoichiometric A/F for benzene?  (       )
A.13.5  B.42.9  C. 2.8  D. 13.3  E. 26.6  F. 35.7

4. The three collectors in series, the efficiency of each collector is 95%. Thus, the overall control efficiency is            . (            )
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A. 99.9875%  B. 95%  C. 0.0125%  D. 0.0225%  E. 98.9875%  F. 96%
5. Which of the following statement on the differences between adsorption and absorption process is WRONG? (           )

A. Absorption mostly occurs into liquids, adsorption mostly onto solids.

B. Absorbent is often some kind of activated carbon, but adsorbent is often water.

C. Adsorption process often uses adsorbent bed, and absorption process often uses absorber and stripper.

D. Adsorption scheme is simpler than absorption shceme.

6. Which of the following designs for a new city is Reasonable?    (            )
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7. Which of the following control process can be classified as chemical process? (          )

A. Condensation   B. Depth filters   C. Leakage control   D. Catalytic combustion
E. NOx control by postflame treatment   F. Flue gas desulfurization


8. Which of the following terms can be used to explain the general ideas of wall collection devices? (     )

A. Driving force  B. Agglomeration  C. Diffusion  D. Collection wall  E. Filter cake  F. Impaction

9. Which of the following gases can commonly cause green house effect? (            )
A.CO2  B. CH4  C. H2S  D. SO2  E. CFCs  F. CO  G. N2O  H. landfill gases  I. NO2
10. Fine particles mostly refer to             . (            )

A. PM10    B. PM5     C. PM3.5        D. PM2.5    E. TSP


Directions: Calculation the results of the following four questions. (12’ + 12’ + 14’). Score        
1. The below table shows the Lean Limit and Rich Limit of Toluene(C7H8). What are the stoichiometric mixture, LEL, and UEL for the combustion of Benzene in air, expressed in yToluene(volume percentage of Benzene in air) respectively?

	Fuel
	Molecular Weight
	Explosive Limit % stoichiometric
Lean                   Rich

	Toluene
	92
	43
	322


2. The following figure shows some kind of device with a gas flow in and out. The gas has the properties of air, and a flow rate of 10 kg/s. The pressure is close to atmospheric(1 atm). At standard conditions the temperature is 20℃. What are the volumetric flow rates in and out? The results should be expressed as four types in scms, acms, scfm and acfm respectively.




3. An electrical plant has a stack 150m high and a plume rise of 70m. It is currently emitting 40 g/s of SO2. The wind speed is 3m/s.
(a) What are the SO2 concentrations at the centerline of the plume at a distance of 3km downwind.

(b) Estimate the ground-level concentration of SO2 from this source at a distance 4km downwind, and 50 meters to the side of the centerline.
(c) Estimate the concentration of SO2 at the point (5 km, 60 m, 100 m).

You can find the 
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 in the following table.

	Downwind distance
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	3km
	250m
	150m

	4km
	350m
	200m

	5km
	400m
	280m
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A. unstable


B. neutral


C. stable


D. very stable


E. temperature inversion
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