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ANSWER ALL QUESTIONS
PART~A (10x2=20 marks)

1. State the first law for a closed system undergoing a cycle?

Give the clausis statement of the second law.

State the four processes of the Diesel cycle.

4. What is the application of the closed cycle gas turbine
plant?

5. Why is Carnot cycle not practicable for a steam power
plant?

6. Define: blade velocity co-efficient.
7. What is a slip factor?
8. What is refrigerating effect?

9. What is Reynolds number?
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PART-B (5x16=80 marks)

1. (a) (i)  Show that energy is a property of a (5)
system.

(i) How does Bernoulli's equation compare (5)
with S.F.E.E? Explain.

(it)) A fluid undergoes a reversible adiabatic (g)
compression from 0.5 MPa, 0.2m3 to 0.5
m?* according to the law pirs = constant,
Determine the change in enthalpy,
internal energy and heat transfer and
work transfer during the process.

Or

® G A reversible  heat engine operates ®)

between two Téservoirs at temperature of
600°C and 40°C. The engine drives a
reversible refrigerator which operates
between reservoirs at temperatures of
40°C and —20°C. The heat transfer to the
heat engine is 2000kJ and the net work
output of the combined engine
refrigerator plants is 360kd.

(@) Evaluate the heat transfer to the
refrigerant and the net heat
transfer to the reservoir at 40°C.

(b) Reconsider ] given that the
efficiency of the heat engine and
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the COP of the refrigerator are
each 40% of thejr maximum
possible values.

Show that the adiabatic mixing of two (8)
fluids is irreversible?

Compare four stroke and two stroke cycle (8)
engines. Bring out clearly their relative
merits and demerits.

An oil engine works on the Dual cycle, 8)
the heat liberated at constant pressure
being twice that liberated at constant
volume. The compression ratio of the
engine is 8 and the expansion ratio is 5.3
but the compression and expansion
Processes’ follow the Jaw pV!é = C The
pressure and temperature at  the
beginning of compression are lbar and
27°C respectively. Assuming C =
1.004kJ/kg K and C, = 0.717 KJ/kg K for
air, find the air standard efficiency and
the mean effective pressure.

Or
Explain with neat sketch the effect of: (8)

(a) Intercooling,
(b) Reheat, and
(¢} Regenerative on Brayton cyele.

In a gas turbine plant working on the [&)]
Brayton cycle the atr at inlet is at 27°C,
0.1 MPa. The pressure ratio is 6.25 and
the maximum temperature s 800°C. The

3




[image: image4.png]turbine and compressor efficiencies are
each 80%. Fing:

{a) The compressor work per kg of
air,

(b) The turbine work per kg of air,
(c) The heat supplied per kg of ajr,
(d) The cycle efficiency, and
(&) The turbine exhaust temperature,
13. (@) Inan impulse turhine the velocity of steam at
the nozzle exit is 900m/s. The blade velocity is
300m/s and the velocity coefficient i8 0.7, The
nozzle angle js 20° and the magg flow rate of
steam i kgls. Assuming Symmetrica]

blading, determine the blade exit angle, axial
thrust and the diagram efficiency.

Or

®) @ Explain the unique feature of the high
" pressure boilers and list its advantages.

(i)  With neat  sketch explain  the
construction and working of 4 high
Pressure bojler,

“. @ @ A two stage single acting reciprocating

perfect. The compression index in both
the stages g 125 and the compressor
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(a) The intermediate pressure,

(b) The total volume of each cylinder,

(¢) The power required to drive the
compressor, and

(d) The rate of heat rejection in the
inter cooler.

Take Cp = 1005 kJ/kg K and R =
0.287 kd/kg K.

(i) Describe briefly an axial flow
compressor.

Or

() () A simple R-12 plant is to develop 5
tonnes of refrigeration. The condenser

l and evaporator temperatures are to be
40°C and -10°C respectively. Determine.

(a) The refrigerant flow rate in kg/s

(b) The volume flow rate handled by
the compressor in m¥/s

(c) The compressor discharge
temperature

(d) The pressure ratio

(e} The heat rejected to the condenser
in kW

(f) The flash gas percentage after
throttling

(g) The COP and
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(h) The power required to drive the
compressor.

How does the COP compare with that of
a Carnot refrigerator operating between
40°C and ~10°C?

(i) Explain the processes of cooling and
dehumidification.

In a pipe carrying steam. the outside surface
(15cm OD) is at 300°C. The pipe is to be
covered with ingulation (K=0.07 W/mK) such
that the outside surface temperature does not
exceed 60°C."The atmosphere is at 25°C and
the heat transfer coefficient is 11.6W/m?K.
Find the thickness of insulation required and
the rate of heat loss per m length of pipe.

Or

Two long concentric cylinders exchange heat
by radiation. The inner cylinder having a
diameter of 10cm has T = 1000K and €: = 0.65
while the outer cylinder having a diameter of
20cm has Tz = 500K and €; =0.40. Calculate
the net heat transfer between two cylinders
per unit length.
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