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5 Examination in Engineering: November 2017

b)  Describe “Conveyance- approach” and “infiltration approach” used in
stormwater management

¢)  Sketch a mini hydropower plant indicating the main components

[4.0 Marks for each]
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Hxplain a water resources planning ”tmuvu that needs the combined
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optimization simulation analysis in order to identify the best alternative
solutions.

[4.0 Marks]

b)  An industrial company is planning to construct a treatment facility to treat a

4

toxic waste generated
v

by the manufacty ig estimated that

ring of their products. It
toxic wastewater generation rate is 300 md/day with a concentration of
1500 mg/L. According to the regulations, maximum permissible discharge limit
of the toxic waste is 30 kg/day. A feasibility study indicated that there are two
treatment methods to achieve the required effluent quality. Method 1 has a cost
of 300X%% in §/day, where X is the amount of toxic waste in m3/day. This
method has a treatment efficiency of 95%. Method 2 has a cost of $130/m3 of
toxic waste treated. The treatment efficiency achievable by this method is
(1-0.002X), where X is the amount of toxic waste (m3/day) treated. If the
combination of the two methods is used to remove the toxic waste, formulate an
optimization model that could be used to determine how best the discharge limit
could be achieved.

[8.0 Marks]
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A contractor purchased a construction equipment for a cost of 1 million Rs. A
local bank is offering an interest rate of 5% cempoundﬂd daily to purchase the
machine. If the contractor will pay the principal plus the interest at the end of 5
years, what is the total interest to be paid? If another bank offers a rate of 5.4%
compound semi-annually, is it worth to go with the new offer? ,

[6.0 Marks]



requireme - an industry,
in Table Q3. It the Di,hef}ltg W > ]

10%, determine the amma] cost of the projects and state M ich the best
Ite: What are the additional factors that you mav consider in making

4./l years onwards)

i{‘ 0 Marks i

Q4. TFigure Q4 shows a drainage basin upstream of a proposed culvert which has an area of
15 hectams There appear to be two flow paths converging in the lower land area. The
existing drainage area is reasonably homogeneous having a a runoff coefficient of 0.25.
There is a uke y development in the area of 5 ha closer to the road and runoff
coefficient in the dev eIOD 1Dbe 0.6. A 10-year design check is required for the
proposed culvert. R ity (mm/hr) for 10 year return period is given by;

1930 : o : : . . i,
lig = === where f; is the time of concentration in minutes. Consider that 2
(t.+8.6)0776 ¢

I

vear 24 hOLlI rainfall as 3 in. Table Q4 provides the characteristics of the tlow paths
AC, BC, and CD. Find the peak discharge for the developed condition.
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Where:
~ . .4 . M v -
Tsp = Travel time in hr;n = I\ﬁlam’zmg’s roughness coefficient for sheet How:

L = Flow length (ft); P, = 2-year, 24 hour rainfall (in); § = land slope

Ve

Vhere Vs avora oo <ral et 700 Lo »
Where V = average velocity (ft/s); S = watercourse slope

a) A storage hydropower plant having a capacity of 40 MW supplies the electric
power requirement of a certain community. The average load curve is given in
the Figure Qba. If the net head available is 20 m and the efficiency of the turbine
is 85%, determine the flow required from the storage reservoir to supply the

demand.
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