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Note:
1. Answer any FIVE questions

2. All questions carry equal marks.

3. Steam tables can be used.

---

1.a)
Explain: State, properties, process.
   b)
State Zeroth Law of Thermodynamics.

   c)
Derive steady flow Energy Equation.

2.a)
Define Internal energy, Enthalpy and Entropy.

b)
0.3 kg of nitrogen gas at 100kPa and 40oC is contained in a cylinder.  The piston is moved compressing nitrogen until the pressure becomes 1 MPa and temperature becomes 160oC.  The work done during the process is 30KJ.


Calculate the  heat transferred from the nitrogen to the surroundings.  Cv for nitrogen = 0.75 KJ/Kg-K.

3.a)
Differentiate between wet steam, dry steam and superheated steam.

b)
Steam approaches a nozzle with a velocity of 250m/sec, pressure of 3.5 bar and dryness fraction 0.95.  If the isentropic expansion in the nozzle proceeds till the pressure of the exit is 2 bar, determine the change in enthalpy and the dryness fraction of steam using the Mollier’s diagram.  Calculate also the exit velocity from the nozzle and the area of the exit of the nozzle for flow of     0.75 kg/sec.

4.a)
Derive an expression for the Air standard efficiency of a Diesel engine.

b)
An engine 20 cm bore and 30 cm stroke works on otto cycle.  The clearance volume is 1600cu.cm.  The initial pressure and temperature are 1 bar and 60oC.  If the maximum pressure is limited to 24 bar, find the following:

(i) The air standard efficiency of the cycle and (ii) The mean effective pressure for the cycle.  Assume the ideal conditions.

5.
Explain the working of a Two-stroke petrol engine, with the help of neat diagram.

6.a)
Clearly differentiate between a closed cycle gas turbine and an open cycle gas turbine.

   b)
Differentiate between gas turbines and steam turbines.

7.a)
Derive an equation for the volumetric efficiency of an Air-compressor, considering clearance volume.

b)
Determine the size of the cylinder for a double acting air  compressor of         37 KW, in which air is drawn in at 1 bar and 15oC and compressed, according to the law PV1.2 = constant to 6 bar.  The compressor runs at 100 rpm, with average piston speed of 152.5 meters per minute. Neglect clearance.

8.
Explain the working of a domestic refrigerator, with the help of neat diagram.
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