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Section A : Renewable Source of Energy, Industrial and Maintenance Engineering
Q.1 (a)| Find out solar altitude angle on a horizontal surface at 2 hours, after local noon on June
16 for a city located at 40°N (latitude). Also, find out the solar time (or local apparent
time) at sunrise and at sunset and day length. Use following relation:
cos8, = cosd Cosd Cos ® + sind sing
where, 8, - angle of incidence; ¢ - latitude angle; 6 - declination angle
« - hour angle; o - solar altitude angle
[12 marks]
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Q.1(b)

CFJJ& B

A biomass gasifier is used to run a Cl engine in a dual fuel model with 80% diesel
replacement, The gasificr engine system produces 200 kW of power at 800 rpm. Calculate
the biomass feeding rate of the gasifer if the efficiency of the engine is 35% and the
calorific value of the producer gas is 17000 kJ/ kg, assuming the efficiency of gasitier to

be 75%.
[12 marks]
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Q.1 (c)| Whatis ABC analysis? Explain with the help of areto chart.

[12 marks]
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Name thﬁ@erent tm% used for condition monitoring and list its main objective.
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Q.1 (e)

- -?__ e

Ditferentiate between zero wear and measurable wear, Name all the types of possible

common wear mechanisms,
[12 marks]
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Q.2 (a)

Derive the relationship between the maximum power developed by the turbine in
comparison to the total available power in wind?

If the inlet wind velocity (upstream) is 18 m/s and drop to 60% of wind velocity over
blade and drop to 33% at downstream wind velocity, then determine the ratio maximum
thrust on turbine rotor at maximum power condition to at maximum torque condition.
Atmospheric condition are T, = 27°C and P, = 1.012 bar.
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Q2(b)
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What is a fuel cell and what are its main advantages? Classify fuel cells based on

Type of electrolyte

Types of the tuel and oxidant

Operating temperature

Application

Chemical nature of electrolyte [20 marks]
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Discuss the relative merits and limitations of tidal power. What are the difficulties in
tidal power developments? For a typical tidal power plant shown below, the basin area
is 25 x 10" m? The tide has a range of 10 m. However, turbine stops working when the
head on it falls below 2 m. Assume that density of seawater is 1025 kg/m?, acceleration
due to gravity is 9.81 m/s% combined efficiency of turbine and generator is 75% and
period of energy generation is 6h and 12.5 min.

Determine:

1. Work done in filling or emptying the basin

2. Average power

3. The energy generated in one filling process (in kWh)

T & 5 Turbire & sluice gate

High tide
\' """ level (1) 5

_________ e e \\-. Y Y I“. v Low tide level (k)

Figure: Single Basin tidal plant
[20 marks]
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Q.3 (a)

MABDE ERASY Question Cum Answer Booklet | Page 16 of 56
The data shown below is for a PERT network.
Fredecessor | Successor Activity Time
Event Event [ [ ks i
1 2 5 6 13
| 3 2 7 12
i 2 4 135 2 25
s | & 1 3 5
3 5 4 5 6
3 B 1 1 1
i 7 2 3 m
5 7 4 5 6
& | # 3 | s 7 |

1. Draw the network
2. Fach day the project can be shortened is worth ¥ 5000. Should the firm pay
T12500 to reduce duration of activity 3 - 5 to 2 days?

[20 marks]
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Q3 (b)

For a product, the price discount is as follows:

| Orderquantity |@  Unitprice (%)
0<( <550 12
550 < () < 7(0 11.20
0 S O 10.70

is ¥ 100

D = 885¥%12 = &F00 Uusmtht
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Determine the EQ( considering discount and total inventory cost. The monthly demand
for the productis 225 units, carrying cost is 2% of unit cost per month and cost of ordering

[20 marks]
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Q3 (¢)

(i) Define production planning and control a;nd/'/ dentify its objectives.
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[10 marks]




MADE ERSY Question Cum Answer Booklet

D
| Page 21 of 56 |gire

not

ME
Q.3 ()| (ii) Distinguish between CPM and PERT in tabular form. Explain with the help of practical
examples. STREE
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B : Production Engineering & Material Science -1, SOM & Mechanics - 2
Compare sand, die, investment, lost foam and continuous casting techniques.

[12 marks]
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Q.5 (b)| What are ‘hybrid composites’? State the principal applications of hybrid composites.
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Q.5 (c) | Explain the following:
1. Process annealing
2. Normalising

3. Spheroidizing [12 marks]
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Q.5 (d)| What are the laws of Coulomb’s Erlctldk Q;«{_ {?@ u‘gﬂ' T
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Q.5 (e)

P\

A cantilever beam of length L, is subjected to two concentrated loads of 2P and F at its

mid length and free end respectively. If the deflection at its free end is limited to 500°

What should be the value of P? Take flexural rigidity of the beam as EL
[12 marks]
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Q.7 (a)

A solid shaft is to transmit 310 kW at 117 rpm. If the the shear stress is not to exceed
100 MPa, find the diameter of the shaft. What percent saving in material would be
obtained if this shaft is replaced by a hollow one whose internal diameter equals 0.65 of
its external diameter? Assume the length, material and maximum allowable shear stress
of both the shaft being the same.
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Q7 (b)

Simply supported beam of 3 m span is subjected to loads as shown below. Determine
the principal stresses at point D in the web. The section is lacated at a distance of 1 m

from the right hand support.
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Q7 (c)

(i) The horizontal force of P = 80 kN acts at the end of the plate. The plate has a
thickness of 10 mm and P acts along the centerline of this thickness such that
d = 50 mm. Plot the distribution of normal stress acting along section a-a.

[10 marks]
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Q.7 (c)

(i) 'Lhe cantilever beam shown below has a rectangular cross-secltion of 50 mm
width and & mm depth. Find the depth & if the maximum deflection is not to

exceed 10 mm. (Use E=10GPa.)
LEN 2 kN

s
_| 2m 2m
A ;
3 [10 marks]
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