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Special Examination — 2012
ENGINEERING THERMODYNAMICS
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Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

Answer the following questions : 2x10

What is the difference between partial differentiation and ordinary
differentiation ?

Express the Clapeyron equation and where it is applicable ?

Define volume expansivity and isothermal compressibility.

Write the means to increase the Rankine cycle efficiency.

Is the exergy of a system different in different environment ? Justify your
answer.

Wirite at least four assumptions in the analysis of air standard cycles.

How a reverse Brayton cycle is different from single stage saturation cycle ?
Why intercooling is required for multistaging compression process ?

What happens to volumetric efficiency of a compressor when compression
ratio increases ?

What does Joule-Thompson coefficient represent ?

Show that there is no change in temperature when an ideal gas is made to
undergo Joules-Thompson expansion. 4

Derive an expression, in terms of pressure ratio, to calculate the air
standard efficiency of a diesel cycle. 6
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3. Acyclic steam power plant is to be designed for a steam temperature at turbine
inlet of 360°C and an exhaust pressure of 0.08 bar. After isentropic expansion of
steam in the turbine, the moisture content at the turbine exhaust is not to exceed
15%. Determine the greatest allowable steam pressure at the turbine inlet, and
calculate the Rankine cycle efficiency for these steam conditions. Estimate also
mean temperature of heat addition. 10

4. In a gas turbine plant, working on Brayton cycle with a regenerator of 75%
effectiveness, the air at the inlet to the compressor is at 0.1 MPa., 30°C, the
pressure ratio is 8 and the maximum cycle temperature is 900°C. If the turbine
and the compressor, each has an efficiency of 90%, Find the % increase in
cycle efficiency due to regeneration. 10

5. Asingle stage reciprocating air compressor has a swept volume of 2000 cm?® and
runs at 800 rpm. It operates on a pressure ratio of 7 with a clearance of 4.5%
of the swept volume. The inlet air condition is Pr =101.3 kPa, and t = 25°C.
Assuming the index of compression and expansion as 1.3, calculate (i) indicated
power, (i) volumetric efficiency, (iii) mass flow rate, (iv) isothermal efficiency,
(v) the actual power needed to drive the compressor if the mechanical efficiency

is 85%. 10
6.  Explain with a schematic diagram, the principle of operation of a refrigerator and
find out its COP. 10
7. Show that internal energy and enthalpy of an ideal gas are functions of
temperature only. 10
8.  Write shortnoteson: 25x%x4
(@) Airmotors

(b) Clausius inequality
(c) Feedwaterheater
(d)

d) Rectification coloumn of a vapor absorption system.
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