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Module-1  Steam Power Cycle, Gas Turbine & Refrigeration and Air Conditioning

1 Draw Rankine cycle on p-v, T-s and h-s diagrams and derive an expression for its
thermal efficiency with and without pump work.

2 With the help of T-s diagrams explain the effects of variables on efficiency of the
Rankine cycle.

3 Explain ideal and actual brayton cycle with T-s diagram. How they different from each
other.

4 Classify and Explain the gas turbine power plant.
5 Give comparison between open cycle and closed cycle gas turbines.
6 Explain with schematic diagram open cycle gas turbine with regeneration.

7 Define: 1) Refrigeration 2) Ton of Refrigeration 3) COP
8 Explain the Bell Coleman cycle with schematic P-V and T-S diagram.
9 Describe the Simple Vapour Compression Refrigeration system with T-s and P-h

diagrams.

Sr.
No.

Module-2 Heat Transfer

1 Derive expressions for temperature distribution, under one dimensional steady state heat
conduction for the slab.

2 Write the most general equation in Cartesian coordinate system and in the cylindrical
coordinates system for heat transfer by conduction.

3 Derive an expression for steady state heat conduction through hollow cylinder
4 Explain convective heat transfer co-efficient. Also explain natural and forced convection.
5 Define the thermal conductivity and explain critical thickness of insulation.
6 What do you mean by overall heat transfer coefficient? Differentiate between Parallel

flow heat exchanger and counter flow heat exchanger.
7 What is black body? Explain kirchhoff’s law in detail.
8 In what way knowledge of heat transfer is useful in your field of engineering?
9 What is the function of fins in heat transfer? State applications of fins.
10 Explain in brief about various modes of heat transfer.
11 What do you mean by critical radius of insulation? Derive critical radius of insulation

rc = k / ho.
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12 Flow rates of hot and cold water streams running through a parallel flow heat exchanger
are 0.25 kg/s and 0.6 kg/s respectively. The inlet temperatures on the hot and cold sides
are 80oC and 25oC respectively. The exit temperature of hot water is 45oC. If the
individual heat transfer coefficients on both sides are 600 W/m2 oC, calculate the area of
the heat exchanger.
Differentiate between conduction, convection and radiation.

Derive expression for LMTD for parallel flow heat Exchanger.

A thick walled tube of stainless steel with 20 mm inner diameter and 40mm outer
diameter is covered with a 30-mm layer of asbestos insulation (k = 0.2 W/ m ˚c). If the
inside wall temperature of the pipe is maintained at 600˚C and the outside insulation at
1000˚C, calculate the heat loss per meter of length.
Compare natural and forced convection.

List the applications of fins.
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Module-3 Fluid Mechanics

1 Define: 1) Density 2)  Specific Weight 3) Specific Gravity or Relative Density
4) Specific Volume 5) Viscosity 6) Kinematic Viscosity 7) Surface Tension 8) Capillary
9) Absolute Pressure 10) Gauge Pressure 11) Vacuum Pressure

2 Explain the phenomenon of capillary. Derive an expression for capillary rise and fall for
small diameter tubes.

3 Enlist various devices used to measure pressure of the fluid. With neat sketch explain
working and construction of Bourdon tube pressure gauge.

4 Derive Euler’s equation of motion along a streamline and hence obtain Bernoulli’s
equation. Clearly state the assumptions you have made.

5 Draw a neat sketch of venturimeter and derive the equation for the discharge of liquid
through it.

6 Explain with neat sketch the Pitot tube.
7 Compare a triangular notch with a rectangular notch and hence derive the equation for

the discharge through them.
8 What is notch? Derive an expression for discharge over a rectangular notch.
9 What is draft tube? List the functions of draft tube.
10 Explain U-tube manometer.
11 State and derive Bernoulli’s equation. Also write assumption made in it.
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Module-4 Pumps & Turbines

1 Obtain an expression for the work done by the impeller of a centrifugal pump on water
per second per unit weight of water.

2 Explain cavitation in detail.
3 With a neat sketch, explain the working principle of a Pelton wheel.
4 A jet strikes the buckets of a pelton wheel, which is having shaft power as 7000 kW. The

diameter of jet is 200 mm. If the net head on the turbine is 400 m, find the overall
efficiency of the turbine. Take Cv = 1.0.

5 Define the following;
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1) Cavitation, 2) NPSH, 3) specific speed, 4) priming of pump.
6 Classify Pelton turbine. With neat sketch explain working and construction of Pelton

Turbine.
7 What are the applications of centrifugal pump? Draw neat sketch of centrifugal pump

and indicate main parts and various heads also for above pump.
8 Classify Francis turbine. With neat sketch explain working and construction of Francis

Turbine.
9 Differentiate between the followings;

1) Hydraulic pump and hydraulic turbine, 2) Impulse turbine and reaction turbine,
3) Reciprocating pump and rotary pump.

10 Enlist the various types of impeller used in centrifugal pump and explain any one from it

with a neat sketch.

11 Explain draft tube and its importance.

12 Explain performance characteristics curves of hydraulic turbines.

13 Classify Francis Turbine. With neat sketch explain working and construction of Francis Turbine

14 State different heads and efficiencies of the turbine.

15 Define unit speed, unit power and unit discharge in case of turbine.
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