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' B.EJ/B.Tech. DEGREE EXAMINA’I‘IOi\I, APRIL/MAY 2017.

> Third Semester
Mechanical Engineering ing

ME 6301 — ENGINEERING THERMODYNAMICS
(Common to Automobile Engineering, Mechanieal and Autt;mation Engineering)
' (Regulations 2013)
Time : Three hours 1 ¥ Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2= 20 marks)

1.  State and explain the Zeroth law and its application.

2. Apply steady flow energy equation foié:ji' nozzle and state the assumptions
made. y

3.  What is PMM2 and wh3'r is it mpossiu:! '

4. V'V'hat do you understand by high gradé%ergy and low grade energy?

5. What are mmpr;ssed solid and oompnq;ﬁed liquid?

6.  What are the methods for improving t@ipm'formance of the Rankine cycle?

7. What is meant by generalized oomprefﬂtnh’sy chart? and what are its features?

8.  What is the value of Joule — Thoma@'jg_éoeﬁdent for an ideal gas? Why?

9.  State and prove the Amagat’s law of’ﬂ-hal volume.

What is sensib.le cooling?
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14. (a) 10 kmol of methane gas is stored in 5 m+ container at 300 K. Calculate
the pressure by :

(1) ideal gas equation and
(ii) van der Waals equation.

Use the following constants a = 228296 kPa.m®kmol? and
b = 0.043 m¥/kmol for the Vander Waals equation.
or

(b) The latent heat of vaporization at 1 bar pressure is 2258 kJ/kg and the
saturation temperature is 99.4°C. Calculate the saturation temperature

. at 2 bar pressure using Clausius — Clapeyron equation. Verify the same
from the steam table data.

15. (a) Atmospheric air at 101.325 kPa and 288.15 K contains 21% oxygen and
79% mitrogen, by volume. Calcn%‘the

(i) mole fractions, mass ﬁ'actm;s and partial pressures of oxygen and
nitrogen and

(i) molar mass, gas constant and density of the air.
Take Molar mass of oxygen andnitmgen as 32 and 28 kg/kmol.

(b) Air at 20°C, 40% RH is mixed ﬂﬁabaucally with air at 40°C, 40% RH in
the ratio of 1 kg of the fomqwn:h 2 kg of the latter (on dry basis).

Determine the specific huml&'-d:d the enthalpy of the mixed stream.
PARTC—(1 xfgs 15 marks)

16. (a) A quantity of air undergoes :
processes. Process 1 — 2 :

ermodynamic cycle consisting of three
nt volume heating from P1 = 0.1 MPa,
Ti=15°C, Vi = 0.02 m3 to Pz2= MPa. Process 2-3 : Constant pressure
cooling. Process 3-1 : Isother heating to the initial state. Employing
the ideal gas model with C, %M/kgK, evaluate the change of entropy
for each process. Sketch the % on p-v and T-s coordinates.

/s enters a diffuser at a rate of 2.5 kg/s and
of the diffuser is 400 cm2. The air is
a rate of 18 kJ/s during this process.

(b)  Air at 80 kpa, 27°C and
- leaves at 42°C. The exit
estimated to lose heat af
Determine :

@ the exitvelocity and
(i) the exit pressure of t&.
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