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First Question

(30/60)

1.1 Discus the following terms:
Wheel load diagram

Gas regime effect

pipe corrosion

hydraulic radius

1.2 Answer the following question:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Explain the water cycle in details?
What are the main criteria to choose the kind of collection system, Discus?
What are the main kinds of pipe materials and the Factors effecting the selection of them?
Why manholes are important? Explain the main criteria to estimate the distance between them?
Account the important factors that control run off?
What are the important hydrodynamic considerations in sewer design? Explain?
Explain the phenomena Water hammer in pipe collection system? How can man prevent it?
Explain the energetic aspect in the processing of evaporation and condensation?
What are the Impacts of Storm water on waste water treatment processes? Discus?
Account the main steps of Decision making? Explain shortly?

Second Question

(30/60)

1) Use the nomogram and partial flow curves to design two pipes, use the data in the table
Pipe
1
2
a)
b)
c)
d)

Q p[m3/s]
0.2
0.6

d/D[-]
0.35
0.85

(16 pts)

V[m/s]
1.0
4.0

Find the diameter and the slope of each pipes required, if n= 0.04.
Find the kind of flow, assume fully flow, = 1100 kg/m3,  = 0.5Ns/m2
Calculate the truck load on each pipe if the backfill cover is 1.1 m, the Impact factor is 1.0.
Prove the hydrodynamic validity for both cases and Suggest possible solutions if need?
Explain your Results and Decisions you make?

2) The population number in a municipality is 720000 inhabitants,
(7 pts)
Design a wastewater pump station to lead the wastewater in the collection system,
Consider the wet part = 60% and the water demand of 80l/c.d. Express the dimension of rising and
transport pipe in inch.
3) For flow rate 18000 m3 /a in a pipe line L= 1.4 km,
Find the needed amount of NaNO3 to prevent Corrosion, Consider
The flowed medium is domestic waste water with a CIC = 50 mg/l and CTC = 450 mg/l.
Take decision for all logic assumptions you need.
End of Questions
Good Luck
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