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THIRD SEMESTER
MECHANICAL EN(;fNEERING
ME 33 — ENGINEERING ’A:{EB.MODYNAMICS
®EGULATIONS 2908) ‘

Time : Three hours R Maximum : 100 marks

(Use of steam tables/c}mtts and psychrometric chart are
permmetﬁ

/ P ‘Answer ALL gyuestions.

'f N PART A >- (10 x 2 = 20 marks)
1. Whatisa quasl static process"
2. Whatisa PMMI" Why is it impossible?

3. State Kelvalanck statement of second law of
thermodynamics.

4. Give the criteria for reversibility, irreversibility and
impossibility of a thermodynamic cycle.

5.  What is meant by triple point?
6.  Define quality of steam.

7.  Define an ideal gas.
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What is the law of corresponding states?

Define dew point temperature.

Explain an adiabatic saturation process?

(@)

]

(i)

PART B — (5 x 16’80 marks)

Show that work is a\path funetion and not
property. < TN (

e 5

A sta’iibuary mass \pf as is compress
without friction from an in.itial state of 0.3 1
and 105 bar, the pressure remaining consta
durmg tixe process. There is a transfer of 37

V ,I\J of heat from the gas during the proces

How ml}ch does the internal energy of the g:

- change? B [¢:

P

Or

-

(b} A nozzle is a device for increasing the velacity of

steadily flowing stream. At the inlet to a certai
nozzle, the enthalpy of the fluid passing is 3000 J/K
and the velocity is 60 m/s At the discharge end, th
enthalpy is 2762 J/kg. The nozzle is horizontal an
there is negligible heat loss from it.
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(@)

®)

(i)

(iii)

@

(i)

@

Find the exit velocity from the nozzle.

If the inlet area is 0.1 m? and the specif
volume at inlet is 0.187 m%¥kg find the ma:

flow rate.

If the specific volums at the nozzle exit is 0.4
m?kg, find the exit area of the nozzle. (1

Establish Q{ie ineq\;alitx of Clausius. ¢

A domestic food - freezer maintains
temperature of -15°C. The ambient a
temperature is 30°C. If heat leaks into il

freezer at the continuous rate of 1.75 KJ. wh

"is the least power necessary to pump this he

out continuously? {
Or

A reversible heat pump is used to maintain
température of 0°C in a refrigerator when
rejects heat to the surroundings at 25°C. If t]
heat removal rate from the refrigerator is 14
kJ/min, determine the C.0.P. of the machi

and work input required. (£
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[image: image4.png]i) If the required input is developed !
reversible engine which receives heat at 3
and rejects heat to atmosphere at 25°C.
determine net heat rejection to

surroundings.

13. (a) A vessel having a capacity of 0.05 m? conta
mixture of saturated water and saturated steax
temperature of 945°C. The mass of the
present is 10kg. Find the following for the mixt

(@) The p;;:essgre
(i) The mass . 4
(i) The s;pec;ﬁc velume
{iv)- ~The specific entﬁalp;*
‘ ) The specific entropy.
Or

® In a steain t:nbine steam at 20 bar. 3€
expanded to 0.08 bar. It then enters a con
where it is condensed to saturated liquid wat
pump feeds back the water in to the boiler. .
ideal processes, find per kg of steam the n
and the cycle efficiency.

: C
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(@)

®)

(a)

32
40
kg/k mol) is present in an insulated piston / cylinder

A mixture of 2 kg oxygen (Molecular weight

kg/K mol) and 2 kg argon (Molecular weight

arrangement at 100 kPa, 300k. The piston now
compresses the mixture half its initial volume. Find
the final pressure, temperature and piston work.
Assume C. for oxygen and argon as 0.1668 KJ/kg K
and 0.3122 KJ/K respecgivoly. (16)

< or

Using the ; thermodynamic properties, derive the

Maxwell relations. R (16)

|

The sling ﬁsychromete} in a laboratory test recordec

the folidvbmg readings:

i Dry bulb temperature = 35°C

Wet bulb temﬁer;tute =25°C.
Calculate t}iéfol‘lowiug:
(@)  Specific humidity
(1) Relative humidity

(iii) Dew point temperature
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() Enthalpy mixture Per xg of air.
atmospheric pressure 1.01325 bar. Q
Or
RH is mi

() One kg of air at 35°CDBT and 60%
with 2 kg of air at r2‘0"CDBT and 13°CD
Calculate the specific Bumidity of the mixture.




