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The figues in the margin indicate
full marks Jor th.e qu*tions.

Answer ang fiue questions.

Explain what do you me€rn by the
thermodynamic property of a system.
How will you classiry it?

l+2=3

In what forms can energr cross the
boundaries of a system ? I

Distinguish between stored energr and
energ/ in transit. 3
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(d) Does a work transfer between a system

and its surroundings always mean a
change in the volume of the system ?

Justi$ your answer through reasoning
and examples.

(e) Show that Co -Cu = P.
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a Define 'internal
it is a property

energ/' and prove that
of a system.

'n

2. (a) A Bourdon pressure gauge reads a
pressure of l.7SMPa gauge. If the

barometric height is 757mmHg,
determine the absolute pressure in
megapascals.

@ To a closed system l5olc.I of work is
supplied. If the initial volume is O'6rnP

and pressure of the system changes as

p = 8 - 4v , where (P) is in bar and (V)

is in m3. determine the final volume

and pressure of the system

o
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3.

(c) Define Enthalpy. How is it related to
internal energ/ ? 2

(d) What is PMMI ? Justi$r with reason
whether it is feasible or not.

4

(e) A tube contains an oil of specific gravity

0.9 to a depth of l2ocm Find the gauge

pressure at this depth (in kN/m2).

4

(ai . A closed system of constant volume
experiences a temperature rise of25'C
when a certain process occurs. The heat

transferred in the process is 30k-L The

specific heat at constant volume for the
pure substance comprising the system
is l.2W/kg"C, and the system contains
2.5k9 ol this substance.

Determine :

(L) The change in internal enerry

ft) The work done. 4
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(b) A fluid system undergoes a non-flow

frictionless process following the

pressure-volume relation as

P = *+ 1.5, where (P) is in bar and (V)
v

is in m3. During the process the volume

changes from O' l5rn9 to O'o5m3 and

the system rejects 45kJ of heat.

Determine :

(i) Change in internal energ/

(it Change in enthalPY.

(c) A steam turbine developing 4OOkW

receives a flow of 2OOOOkg/hour of

steam. The inlet and ouflet velocities of

steam are loom/s and 32omls

respectively. The inlet pipe is 4m above

exhaust. Determine the change in

enthalpy neglecting heat loss from the

turbine.
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(d) In a steam power plant the boiler is
supplied with 6okg of water per minute.
The enthalpy and velocitY of water
entering the boiler are 84Okl/kg and
Sm/s respectively. The water receives
23OOW / kS of heat at constant pressure
in the boiler. The boiler inlet is 3m

. above the turbine exit. The steam
leaves the turbine with a velocitY
of 3OOOm/min and its enthalPY is
264OW/kg. The heat losses from the
turbine and boiler to the surroundings
is L26oir."l / min Determine the power
output of the turbine. 6

4. (a) Define heat engine, refrigerator
heat pump.

and
6

(b) Give the following statements of second
law of thermodynamics.

2+2=4

(i) Clausius statement

(i0 Kelvin-Planck statement.

(c) Find the co-efficient of performance and
heat transfer rate in the condenser of
a refrigerator in kl/h which has a
refrigeration capacity of l2OOOkl/h
when power input is O'75kW'

4
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(d) A house required 2 xl}skJ/h for
heating in winter. Heat pump is used

to absorb heat from cold air outside in
winter and send heat to the house'
Work requAed to operate the heat pump
is 3 x loakltu
Determine :

(i) Heat abstracted from outside

(it Co-eflicient of performance' 
6

Describe the process of formation of
steam and give its graPhical
representation also' 8

Find the thermal efficiency of a Camot
engine whose hot and cold bodies have

teirperatures of l7O"C and 2O"C

respictively. 2

A vessel having a capacity of O'05nf
contains a mixture of saturated water
and saturated steam at a temperature
of 245"C. The mass of the liquid present

is 10k9. Find the followin$ :

(i) The pressure

(it The mass

(iiul The sPecific volume

(a)

(b)

(c)

5.
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(a)

@

6.

fiuj The specific enthalpy
(u) The specific entropy
(uii The specific intemal energ/.

ro

What is a Rankine cycle ? Draw it on
p-V and T-s diagram and describe its
different processes. fO

Describe the working of a Carnot cycle
with a neat diagram. 10

7. Write short notes on : (ang fiue)
5x4--2O

(a) Tlpes of eners/

@ Thermo dynamic equilibrium

(c) Flow process

(d) Differences between macroscopic
and microscopic approaches of
thermodynamics

(e) Show that
COPh".1 pump = COPp"6tgeratton * I

A Pressure measuring instrument.
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