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There are six questions. Answer all the questions. The SYmbols have their.usual meanlng?'
Marks of each question are mentioned with the questions and coFresponding CO and PO and the

total marks are written on the right side. Assume reasonable value of missing data

1. a) A refrigerator uses refrigerant-134a as the working fluid and operates on an
ideal vapor-compression refrigeration cycle between 0.2 MPa and 0.5 MPa'
The mass now rate of the refrigerant is 0.08 kg/s.

(i) Illustrate the system diagram along with P-h diagram' (3 marks)
(ii) Brieny explain the function of the components of the system. (5

marks)
Determine the followings:

Enthalpy at all points. (4 marks)
The rate of heat removal from the refrigerated space. (2 marks)
The power input to the compressor. (2 marks)
The rate of heat rejection to the environment. (2 marks)
The COP of the refrigerator. (2 marks)

25

(C02)
(P02)

(111)

(iv)
(V)
(vi)

(VII)

b) Derive mathematical relation between COP of refrigeration and heat pump
system (5 marks)

2. a) (1)

(ii)

Describe how steam is formed and illustrate the effect of increasing
and decreasing pressure on the process using P-v diagram. IdentlfY
different lines and points from the P-v diagram- (5 marks)
Find the properties of steam mentioned below, under the following
conditions using the steam table

a. Saturation temperature at 160 kPa. (2 mark)
b. Saturation pressure at 150oC. (1 mark)

c. At saturated condition, T=120oC and h = 2500 kJ/Kg find the
dryness fraction. (2 marks)

d. At superheated condition, P=16 MPa and T=600oC find the
enthalpy. (2 mark)

25

(C04)
(POI)
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b) (i) Discuss the working principle of boiler through the illustration of
simple diagram. (5 marks)
Write a short note on boiler mountings and accessories. (4 marks)
Explain any two of the following terms briefly: (4 marks)

a. Superheater
b. Water level indicator.
c. Manhole
d. Economizer

(ii)
(II1)

3. a) (i)
(ii)

(111)

Define vapor pressure and cavitation. (4 marks)
Classify different types of fluid flow. (5 marks)
Differentiate between Newtonian fluid and non-Newtonian fluid.
(3 marks)
Explain the reason why viscosity of liquids decreases, and the
viscosity of gases increases with temperature. (3 marks)

25

(COS)
(POI)
(P02)

(iv)

b) A piezometer and a Pitot tube are tapped into a 40-mm diameter horizontal
water pipe, and the height of the water columns are measured to be 0.26 m
in the piezometer and 350 mm in the Pitot tube (both measured from the top

surface of the pipe).
(i) Draw the setup described above. (2 marks)

(ii) Determine the velocity at the center of the pipe. (3 marks)

c) The pressure difference between an oil pipe and waterpipe is measured by a
double-fluid manometer, as shown in Fig.1. For the given fluid heights and
specific gravitiesp calculate the pressure difference AP = PB – PA' (5 marks)
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4 a)

b)

C)

Illustrate the construction details of an IC engine. (4 marks)
25

(C03)
(POI)Illustrate the engine terminologies in a single diagram and explain them

brieflv. (8 marks)

(1)

(ii)

Illustrate and explain the working principle of a two-stroke engine.
(7 marks)
Illustrate and explain briefly, any three from the following terms:
(6 marks)

a. Cylinder block and Cylinder liner
b. Piston and Crankcase

c. Connecting Rod and Crankshaft
d. Intake and exhaust valve, Cylinder Head

5 a)

b)

(i) Define priming and its necessity in centrifugal pump. (3 marks)
(ii) Differentiate between pump, fan, blower, and compressor in a

tabular format. (4 marks)
Illustrate the components of a hydroelectric powerplant and explaln

briefly. (6 marks)

25

(COS)
(POI)

C) (1)

(ii)

State a side_by-side comparison between impulse and reaction
turbine. (4 marks)
Illustrate a Pelton wheel, Francis and Kaplan turbine with proper

labelling and explain them briefly. (8 marks)

6 a) In a piston cylinder arrangement, a gas of with volume 0.192 m3 is
compressed with c ompression ratio of 13.5 using the law pvi'37=C. At the
beginning of the compression, the state of working fluid is 1 bar and 3 16 K.

[R=289 J/kg.K, CP = 0.996 kJ/kg.K]
a. Identify and illustrate the process through P-v diagram. (1 marks)
b. Determine the mass of the working fluid. (1 marks)

Determine temperature, pressure, and volume at the end of the
compression. (3 marks)

C

State and elaborate the C'lausius and Kelvin-Planck statements and discuss
the perpetual motion machine of second kind based on those statements. (5

marks)
An ideal otto cycle has a compression ratio of 8 using 1 kg of air- At the

beginning of the compression process, air is at 100 kPa and 17oC. 800 kJ/kg
heat is transferred to air during the constant-volume heat addition process.
(Take R=0.287 kJ/kg.K, Cp = 1.001 kJ/kg.K and Cv = 0.707 kJ/kg-K)

(i) Illustrate the P-v and T-s diagram of the above-mentioned cycle and
identify the processes. (4 marks)
Find T, P and V at each state. (8 marks)
Calculate the Wi„. (2 marks)
Calculate the thermal efficiency of the system. (1 marks)

25

(C02)
(P02)

b)

C)

(ii)
(111)

(iv)
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Saturated Water-Pressure Table
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