50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module—
What are meant by Microscopic and Macroscopic pomt of views? Explain. (06 Marks)
State Zeroth law of thermodynamlcs (04 Marks)
The temperature “T” on-a thermometric scale is deﬁned as T = a Ink + b, where a and b are
constants. The values of. K are found to be 1.83 and 6.78 at 0°C and 100°C respectively.
Calculate the temperature for a value of K = 2,42 (10 Marks)

o

Define work tﬁerrnodynamically What are path and point functions? (06 Marks)
Derive anexpression for displacement work of a polytropic process. (06 Marks)
A mass of gas is compressed 1n quasr -static process from.80 kPa 0.1 m’ to 0.4 MPa,
0.03 m® ~Assuming that the pressure and volume are related by PV" = constant find the

work interaction during the process. Is it a work dducmg system <or work absorbing

system? (08 Marks)
Module=2
Derive steady flow energy equation for a flow process A (10 Marks)

A piston and cylinder machine contains a fluid system, whlch passes through a complete
cycle of four progcesses. During a cycle the sum all heat transfer is —170 kJ. The system
completes 100 cycles per minute. Complete the following table showing the method for each
item and compute the net rate of work output in KW.

W (kJ/min) | AE (kj/mm)

-2,170 -
0 ¥ -
= -36,600
(10 Marks)
4 OR
State Kelvin- Planck s and Clausms statements of 2™ law of thermodynamics. Prove that
they are equivalent. (10 Marks)

Two Carnot Engines A and B are connected in series between two thermal reservoirs
maintained at 1000 K and. 300 K respectively. Engine A receives 1750 kJ of heat from the
high temperature reservoir and rejects heat to the Carnot Engine B. Engine B takes in heat
rejected by engine<A and rejects heat to the low temperature reservoir. If engine A and B
have equal thermal efficiencies, determine:

(i) Heat rejectediby engine B

(ii) The temperature at which heat is rejected by engine A.

(iii) The work done during the process by engine A and B respectively. (10 Marks)
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Module-3
Sketch and explain working of Carnot engine. (10 Marks)
A heat engine absorbs 200 kJ/s of heat at 227°C and reJects heat at 27°C. Three separate
cases of heat rejection are reported. (i) 180 klJ/s heat, rejected (ii) 120 kJ/s heat rejected

(iii) 60 kJ/s heat rejected. Classify each cycle. (10 Marks)
OR "

With a neat diagram, explain P-V-T surface. = be (06 Marks)

With a neat dragram explain the workmg of throttlmg calorlmeter (06 Marks)

calorimeter. Pressure of steam sample 15 bar ; Pressure of steam at exit = 1 bar ;

Temperature of steam at _exit> = 150°C 5 Discharge from separating

calorimeter = 0.5 kg/min ; Drscharge from throttling calorlmeter = 0.5 kg/min . Determine

the dryness fraction of steam’ ‘sampled. . (08 Marks)
Module-4

With a neat sketch, explam the working of vapour absorptlon refrigeration system. (10 Marks)
A vapour compressron refrigeration system of 10 tonnes capacity using Freon—12 as the
refrrgerant has an evaporator temperature of’k—10°C and condenser temperature of 30°C

""" ) Mass flow rate of refrigerant in kg/min
= O 72 kJ/kgK (10 Marks)

(ii) Power mput (iii) COP. Take va

iy OR

Define the following terms: (i) Dew pomt (i1) Relation humldrty (iii) Absolute humidity
(iv) Degree of saturatlon (v) Dry bu1b temperature (vr) Wet bulb temperature (06 Marks)
40° DBT, 20°CWBT required mdoor conditions 202 DBT 60% RH.. Seatmg capacity of the
hall — 1500. Amount of-outdoor air supplied.—-0.3 m */min per person. If the required
condition is achieved first by adiabatic humidification and then by cooling. Estimate:

(i) Capacity cooling coil in tons (i) The capacrty of humidifier in kg/hr. (10 Marks)
With the help of psychrometric chart, explam the various psyehrometrrc processes.(04 Marks)

v Module-
Define the, 1sothermal efﬁmency and derive an expressron for the same for a reciprocating air
ompressor (06 Marks)
A single stage double actin compressor is requrred to deliver 14 m’ of air per minute
measured 1.013 bar and 15°C The delivery pressure is 7 bar and the speed is 300 rpm. Take
the clearance volume is 5% of swept volume with a compression and expansion index of
n =1.3. Calculate the swept volume of the cylrnder delivery pressure and indicated power.

(10 Marks)

‘Explain multi- stage compre551on : (04 Marks)
%, OR

d T S dragrams for Brayton cycle and derive an expression for its thermal

(08 Marks)

4:1. It is then heated by fSO"C in a combustion chamber and expanded back to atmospheric
pressure of 1 bar i in the turbine. Calculate cycle efficiency and turbine outlet temperature.

(04 Marks)
A simple gas turb 1¢” plant operating on Brayton cycle has air entering the compressor at

100 kPa and 27°C. The pressure ratio is 9.0 and the maximum cycle temperature = 727°C.

What will be: the percentage change in the cycle efficiency and net work output if the
expansion. in the turbine is divided into two stages of pressure ratio 3, with intermediate

reheatingto 727°C. Assume compression and expansion are isentropic. (08 Marks)
i * 3k 2 sz k %k




