MANSOURA UNIVERSITY First Semester
FACULTY OF ENGINEERING Date: 19-01-2010
PUBLIC WORKS ENG. DEPT. ) Time : 2 hrs

Exam of Environmental Sciences for 2nd- Civil Eng.

¥
: b 4
S Full Mark: (40 marks)

Answers the following questions
Any data missing can be reasonably assumed

1-a) Draw a simplified diagram for the generalized flow of materials and the generation
of solid wastes in society. (2 marks)

b) Estimate the moisture content and density of a solid waste sample with the following
composition:

Component % by mass % Moisture content | Density (kg/m")

Food waste 60 75 280

Paper 20 6 90

Cardboard 12 5 55

Wood 5 20 230

Tin cans 3 3 80 ,

(3 marks)

2-a) Describe the process of control of gas movement in a sanitary landfill. (2 marks)

b) How much landfill space does an industrial city require for 15 years of operation?
assume that the city will use a cell height of 2.85 m and that it will follow normal practice
and use of 0.15 m of soil daily cover, 0.3 m to complete the cell, and a final cover of 0.6 m
for every stack of three cells. The annual mass generation rate of solid wastes = 7000
tons/year and the weighted compaction ratio = 3.25 .The density of solid wastes=110
kg/m’. Assume the number of working days/year = 312 days( 6x52 weeks). (3 marks)

3-a) define the term “acid rain” and explain how it occurs. : (2 marks)
b) What is the major sources of sulfur oxides in the atmosphere and its impacts.
(2 marks)

¢ ) Explain: Health problems associated with Lead particulates. (1 mark)

4-a) Explain : the centrifugal collectors employ a centrifugal force to separate particles
from the gas stream, then why the small cyclones are more efficient than large cyclone.
(2 marks)

b) Calculate the venturi efficiency to remove a particle with diameter of 1.25 pm for the
following gas stream and venturi characteristics: Gas flow rate = 8 m’/s, liquid flow rate 4
0.1 m?/s, the venturi throat diameter = 0.332m , density of 1400 kg/m’ Coefficient k= 200,
diameter droplet = 100 um and p = 25.2 x10°° Pa.s.

n=1-e RYY) = Cp,vy(d,) /18 dy. (3 marks)
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Best regards
Dr. Kamal Radwan

Dr. Moharram Fouad



