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2002 SCHEME

Time:

Third Semester B.E. Degree Examination, Dec.08/Jan.09
Basic Thermodynamics
3 hrs. Max. Marks:100
Note :1) Answer any FIVE full questions.
2) Use of steamtables permitted.
Distinguish between
(i)Intensive and extensive properties (ii)Point and path functions (iii) Thermal &
Thermodynamic ~ equilibrium  (iv)Macroscopic ~ and  microscopic  approaches

(08 Marks)
State zeroth law of thermodynamics. How does this form the basis of temperature
measurement? (06 Marks)

The resistance of the windings in a certain motor is found to be 80_ohms at room
temperature (25°C). under steady state conditions operating at the load, the motor is
switched off and the resistance of the windings, immediately measured again is found to be
93 ohms. The windings are made of copper whose resistance at temperature 'C is given by
R=R, (1 +3.93 x 107 1), where Ro is resistance at 0°C. Find the temperature attained by

the coil during full load. (06 Marks)
Explain with an cxample to illustrate the difference between :
(i) Mechanics and Thermodynamic work (i) Heat and work (10 Marks)

Considering gas contained in a cylinder as a system the initial pressure and volume being
210 kpa and 0.04m’ respectively. Calculate the work done when the volume of gas
increases to 0.15 m’ for the following processes.
()Pressure  varies inversely with volume (ii)Constant pressurc heating
(iii)Gas behaves like a perfect gas (10Marks)
Starting from the first law of thermodynamics for a closed system undergoing a non-cyclic
process derive the steady state, steady flow energy equation for a control volume (Open
system). (06 Marks)
A vessel containing water and heating element is insulated against heat transfer. Heating
element is connected to 12V battery supplying SA. Ref: Fig.3(b) The current is allowed to
flow for one hour. Heating element is assumed to be equivalent to % kg of water. Duc to
supply of electricity, temperature of the element and water is raised by 10°C . Find the
change in heat energy, work done and change in internal energy, if
(i)only battery is taken as a system (ii)only heating element is taken as a system (iii)Water
and container taken as a system (iv)Water , container & heater taken as a system
(v)Battery, water, container & heater taken as a system (08 Marks)

Fig. 3(b)

A fluid flows through a steam turbine at a steady rate of 5000 kg/hy, while energy is
transferred as heat at the rate of 6279 kJ/hr from the turbine. The condition of the fluid at
the turbine inlet and exit are as follows:

Enthalpy: b =3153 klkg

Velocity C; =60 mis

Elevation  Z=6m .
Find the power output from the turbine. Comment on Kinetic energy & potential energy

changes. (06 Marks)
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3% of the ideal CoP, The cost of operating the refrigerator s 32 paise
for one KWh. Whatis the monthly bil of this reffigerator? Take ambient temperature tg b
30 (06 Marks)
A reversible engine operates between (hree reservoirs AB and C. ‘The engine absorbs ay
equal amount of heat from the thermal reeryqpns A& B kept at temperatures T, & T,
respectively and rejects heat 1o the therma] reservoir C kept at temperature Te. The
efficiency of the engine as u” fimes (he efliciency of the reversible engine, which works
between the two reservoirs YNTE (10 Marks)

Prove that entropy is a property (06 Marks)
How do you determine the change in entropy for any irreversible process between any two
given states? (04 Marks)

A heat pump operates between two idenical bodies which are at temperature T, and caqp,
o1 ofthe bodies to 4 temperature Ty (T, < T, ) proge that for this operation the minimun

work required by the heat pump is given by W=, 2 Where C, is the

specific heat of both the bodies. (10 Marks)

Define a pure substance and state the o P operty rule for & pure substance (04 parks)
Draw Pressu and Temperature-volume diagram for waer Name different
(06 Marls)
m flows through a turbine at a rate of 5000 Ke/hr entering at 15 bar and 300°C Wit o
clension of 2m above the exil section. The steam loayes at0.1
elocity of 40 mis. Assuming the flow proce 10 be adiabatic,
m the turbine. If the flow pracess were tp b isotropic with the
¢ and other things being the same, what woulq e the power
output from the turbine? (10 Marks)
Show that for a reversible adiabaic process excouted by an ideal gas, (he following
telations hold good,
[PV =c ™ i) rymi¢ (i) 1

(10 Marks)

»
A rigid tank of 0.2m" contains N; at 350 kpa and 15°C, The tank is exposed (o a constant
omperatute of 170°C which results in 50 kf hea being transferred 10 the gas. Determine
() Final state of gas (i) change in fnterpal energy change in entropy. Cy for
No=745 kg K (10 Marks)

Weite Van der Waal's equation of stare, Compare this with ideal gas equation of state.

(06 Marks)
Write a note on Law of corresponding states, (04 Marks)
One kg mole of O, undergoes a reversitje non-tlow isothermal compression and the
volume decreases from (.15 m¥kg 10 0.06 m'/kg and the initia] temperature is 50°C, If he
gas obeys Van der Waal's equation during the compression , determine the work done
during the precess and the fina pressure

s N-
Take, fa= 139252108 X0 g p s 10%Kkg-mol (10 Marks)
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