BASIC MECHANICAL ENGINEERING
TUTORIAL SHEET-01

1. Discuss the thermodynamics system ,Surrounding and Universe.Also Discusse the various types of system with suitable example.

2. Prove that work and heat are the path function.

3. Derive the expression for work done in steady flow process.

4. Distinguish between the term ‘Change of state’ ‘Path’ and ‘process’.

5. State the Zeroth law of Thermodynamics and First law of Thermodynamics.

6. Derive the expression of heat transfer and work done for non flow process.

7. A mass of gas is compressed in a quasi-static process from 80kPa, 0.1 m3 to 0.4 Mpa,0.03 m3 . Assuming that the Pressure and volume are related by pvn=constant, find the work done by the gas system.

8. 0.25 kg of air at a pressur e of 140kN/m2 occupies 0.15m3 and from this condition it is compressed to 1.4 Mpa according to the law pv1.25=constant. Determine :    

(i) The change of internal energy of air

(ii) The work done on or by the air

(iii) Heat received or rejected by the air

9. Calculate the work done during non-flow quasi-static process in which pressure p is given by

                  P=(4V-3)bar

And volume changes from 4m3 to 8m3.

10. Differentiate between the two works p.dv and v.dp. The work supplied to a closed system is 160 kJ. The initial volume is v1=0.80 m3 and pressure of the system changes as p=7-3v where p is in bar and v is in m3 . Determine the final volume and pressure of the system.
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1. 1 kg of ethane gas is compressed from 1.1 bar, 27°C according to a law pV1.3=constant , untill the pressure is 6.6 bar. Calculate the heat flow from the cylinder walls. Molecular weight of ethane=30, Cp=1.75 kJ/kg K.

2. Derive the steady flow energy energy equation with neat sketch. Also explain its application on various Mechanical components.

3. In an air compressor, air flows steadily at the rate of 15 kg per minute. The air enters the compressor at 5 m/s with a pressure of 1 bar and a specific volume of 0.5 m3/kg. It leaves the compressor at 7.5 m/s with a pressure of 7 bar and a specific volume of 0.15 m3/kg. The internal energy of the air leaving the compressor is 165 kJ/kg greater than that of the air entering. The cooling water in the compressor jackets absorbs heat from the air at the rate of 125 kJ/s. Find

(i) Power required to drive the compressor.

(ii) Ratio of the inlet pipe diameter to the outlet pipe diameter.

4. A tank containing air is stirred by a paddle wheel. The work input to the paddle wheel is 9000 kJ and the heat transferred to the surrounding from the tank is 3000 kJ. Determine 

(i) Work done .

(ii) Change in internal energy of the system.

5. A cylinder contains 0.45 m3 of gas at 105 N/m2 and 80°C. The gas is compressed to a volume of 0.13 m3 , The final pressure being 500 kN/m2. Determine 

(i) The mass of gas

(ii) The value of index n for compression;

(iii) The increase in internal energy of the gas;

(iv) The heat received or rejected by the gas during compression.

             Take γ=1.4, R=294.2 J/kg °C.

6. Steam at a 6.87 bar, 205°C, enters in an insulated nozzle with a velocity of 50 m/s. It leaves at a pressure of 1.37 bar and a velocity of 500 m/s. Determine the the final enthalpy of steam.

7.  A stream of gases at 7.5 bar, 750°C and 140 m/s is passed through a turbine of a jet engine. The stream comes out of the turbine at 2.0 bar, 550°C and 280 m/s . The process may be assumed adiabatic. The enthalpies of gasat the entry and exit of the turbine are 950 kJ/ kg and 650 KJ/kg of gas respectively. Finde the capacity of the turbine if the gas flow is 5kg/s.
8. At the inlet to a certain nozzle the enthalpy of fluid passing is 2800 kJ/kg, and the velocity is 50 m/s. At the discharge end the enthalpy is 2600 kJ/kg. The nozzle is horizintal and there is negligible heat loss from it. Find the velocity at exit of the nozzle. If the inlet area is 900 cm2 and the specific volume is 0.187m3/Kg find the mass flow rate.

9. One liter of H2 at 0°C is suddenly compressed to one half of the volume. Find the change in temperature of the gas, if the ratio of specific heats for hydrgen is 14.

10. Find the final temperature, pressure, work done and heat transfer if the fluid is compressed reversibly from volume 12 m3 to 2 m3 when the initial temperature and pressue of the fluid are 20 °C and 1 bar. The index of compression may be assumed as 1, 1.31, and 1.40 respectively
