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II B.Tech II Semester Supplementary Examinations,May 2010 MECHANICAL ENGINEERING Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. (a) A wheel has 48 teeth of module 6mm. Find the pitch diameter and the circular pitch.
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(b) Where are self aligning bearings used? Draw a neat sketch of a double row self aligning ball bearing and explain the important parts of it. [4+12] 2. (a) Obtain expressions to find entropy change for a system of ideal gas in terms of pressure, temperature and volume during any process.



or



(b) A Carnot engine operates between two temperature reservoirs maintained at 2000 C and 200 C respectively. If the desired output of the engine is 15 kW, determine the heat transfer from the high temperature reservoir and the heat transfer to the low temperature reservoir. [8+8]



uW



3. (a) What will be the ideal efficiency of an Otto cycle petrol engine working at a compression ratio of 6:1. (b) A Carnot engine operates on air between high and low pressures of 3 MPa and 100 kPa with a low temperature of 200 C . For a compression ratio of 15, calculate the thermal efficiency, the MEP and the work output. [6+10] 4. (a) Describe the operation of a four stroke cycle diesel engine with a pressurevolume diagram and necessary sketches.



nt



(b) The indicated power of a six cylinder four stroke cycle IC engine is 150 kW at an average piston speed of 320 m/min. The stroke bore ratio is 1.2:1. If the mean effective pressure is 650 kN/m2 , determine the crank shaft speed. [8+8]



Aj



5. Steam enters a nozzle at a pressure of 6 bar and 200o C. Initial enthalpy of steam is being 2850 kJ/kg and leaves at a pressure of 1.5 bar. The initial velocity of steam at the entrance is 50 m/s and the exit velocity from the nozzle is 750 m/s. The mass flow rate through the nozzle is 1400 kg/h. The heat loss from the nozzle is 11705 kJ/h. Determine the final enthalpy of steam and the nozzle exit area, if the specific volume is 1.24m3 /kg. [16] 6. (a) What are the different types of chains? Explain their applications. (b) The tension on tight side of a belt is 3 kN and the angle of lap is 1600 . If the coefficient of friction is 0.3, find the tension on the slack side of the belt. [8+8]



7. (a) State how the boilers are classified.
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(b) One kg of steam having a volume of 180 liters at a pressure of 800 kN/m2 abs expands to a volume of 240 liters. Find the final pressure and change in internal energy if it expands isothermally. [6+10] 8. (a) Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio.
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(b) An ideal compressor receives 100 m3 /min of atmospheric air at 100 C and delivers it at 20 MPa. Determine the mass flux and the power required. [8+8]
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II B.Tech II Semester Supplementary Examinations,May 2010 MECHANICAL ENGINEERING Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. (a) Describe the operation of a four stroke cycle diesel engine with a pressurevolume diagram and necessary sketches.
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(b) The indicated power of a six cylinder four stroke cycle IC engine is 150 kW at an average piston speed of 320 m/min. The stroke bore ratio is 1.2:1. If the mean effective pressure is 650 kN/m2 , determine the crank shaft speed. [8+8] 2. (a) What will be the ideal efficiency of an Otto cycle petrol engine working at a compression ratio of 6:1.



or



(b) A Carnot engine operates on air between high and low pressures of 3 MPa and 100 kPa with a low temperature of 200 C . For a compression ratio of 15, calculate the thermal efficiency, the MEP and the work output. [6+10]
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3. (a) A wheel has 48 teeth of module 6mm. Find the pitch diameter and the circular pitch. (b) Where are self aligning bearings used? Draw a neat sketch of a double row self aligning ball bearing and explain the important parts of it. [4+12] 4. (a) State how the boilers are classified.



(b) One kg of steam having a volume of 180 liters at a pressure of 800 kN/m2 abs expands to a volume of 240 liters. Find the final pressure and change in internal energy if it expands isothermally. [6+10]
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5. (a) What are the different types of chains? Explain their applications. (b) The tension on tight side of a belt is 3 kN and the angle of lap is 1600 . If the coefficient of friction is 0.3, find the tension on the slack side of the belt. [8+8]
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6. (a) Obtain expressions to find entropy change for a system of ideal gas in terms of pressure, temperature and volume during any process. (b) A Carnot engine operates between two temperature reservoirs maintained at 2000 C and 200 C respectively. If the desired output of the engine is 15 kW, determine the heat transfer from the high temperature reservoir and the heat transfer to the low temperature reservoir. [8+8]



7. (a) Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio. (b) An ideal compressor receives 100 m3 /min of atmospheric air at 100 C and delivers it at 20 MPa. Determine the mass flux and the power required. [8+8] 3
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8. Steam enters a nozzle at a pressure of 6 bar and 200o C. Initial enthalpy of steam is being 2850 kJ/kg and leaves at a pressure of 1.5 bar. The initial velocity of steam at the entrance is 50 m/s and the exit velocity from the nozzle is 750 m/s. The mass flow rate through the nozzle is 1400 kg/h. The heat loss from the nozzle is 11705 kJ/h. Determine the final enthalpy of steam and the nozzle exit area, if the specific volume is 1.24m3 /kg. [16]
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II B.Tech II Semester Supplementary Examinations,May 2010 MECHANICAL ENGINEERING Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ?????
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1. Steam enters a nozzle at a pressure of 6 bar and 200o C. Initial enthalpy of steam is being 2850 kJ/kg and leaves at a pressure of 1.5 bar. The initial velocity of steam at the entrance is 50 m/s and the exit velocity from the nozzle is 750 m/s. The mass flow rate through the nozzle is 1400 kg/h. The heat loss from the nozzle is 11705 kJ/h. Determine the final enthalpy of steam and the nozzle exit area, if the specific volume is 1.24m3 /kg. [16] 2. (a) What are the different types of chains? Explain their applications.
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(b) The tension on tight side of a belt is 3 kN and the angle of lap is 1600 . If the coefficient of friction is 0.3, find the tension on the slack side of the belt. [8+8]



3. (a) What will be the ideal efficiency of an Otto cycle petrol engine working at a compression ratio of 6:1.
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(b) A Carnot engine operates on air between high and low pressures of 3 MPa and 100 kPa with a low temperature of 200 C . For a compression ratio of 15, calculate the thermal efficiency, the MEP and the work output. [6+10] 4. (a) Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio. (b) An ideal compressor receives 100 m3 /min of atmospheric air at 100 C and delivers it at 20 MPa. Determine the mass flux and the power required. [8+8]
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5. (a) Describe the operation of a four stroke cycle diesel engine with a pressurevolume diagram and necessary sketches.
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(b) The indicated power of a six cylinder four stroke cycle IC engine is 150 kW at an average piston speed of 320 m/min. The stroke bore ratio is 1.2:1. If the mean effective pressure is 650 kN/m2 , determine the crank shaft speed. [8+8]



6. (a) A wheel has 48 teeth of module 6mm. Find the pitch diameter and the circular pitch. (b) Where are self aligning bearings used? Draw a neat sketch of a double row self aligning ball bearing and explain the important parts of it. [4+12]



7. (a) State how the boilers are classified. (b) One kg of steam having a volume of 180 liters at a pressure of 800 kN/m2 abs expands to a volume of 240 liters. Find the final pressure and change in internal energy if it expands isothermally. [6+10] 5
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8. (a) Obtain expressions to find entropy change for a system of ideal gas in terms of pressure, temperature and volume during any process.
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(b) A Carnot engine operates between two temperature reservoirs maintained at 2000 C and 200 C respectively. If the desired output of the engine is 15 kW, determine the heat transfer from the high temperature reservoir and the heat transfer to the low temperature reservoir. [8+8]
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II B.Tech II Semester Supplementary Examinations,May 2010 MECHANICAL ENGINEERING Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. (a) Describe the operation of a four stroke cycle diesel engine with a pressurevolume diagram and necessary sketches.



2. (a) State how the boilers are classified.
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(b) The indicated power of a six cylinder four stroke cycle IC engine is 150 kW at an average piston speed of 320 m/min. The stroke bore ratio is 1.2:1. If the mean effective pressure is 650 kN/m2 , determine the crank shaft speed. [8+8]



or



(b) One kg of steam having a volume of 180 liters at a pressure of 800 kN/m2 abs expands to a volume of 240 liters. Find the final pressure and change in internal energy if it expands isothermally. [6+10]
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3. Steam enters a nozzle at a pressure of 6 bar and 200o C. Initial enthalpy of steam is being 2850 kJ/kg and leaves at a pressure of 1.5 bar. The initial velocity of steam at the entrance is 50 m/s and the exit velocity from the nozzle is 750 m/s. The mass flow rate through the nozzle is 1400 kg/h. The heat loss from the nozzle is 11705 kJ/h. Determine the final enthalpy of steam and the nozzle exit area, if the specific volume is 1.24m3 /kg. [16] 4. (a) Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio. (b) An ideal compressor receives 100 m3 /min of atmospheric air at 100 C and delivers it at 20 MPa. Determine the mass flux and the power required. [8+8]
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5. (a) What will be the ideal efficiency of an Otto cycle petrol engine working at a compression ratio of 6:1.
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(b) A Carnot engine operates on air between high and low pressures of 3 MPa and 100 kPa with a low temperature of 200 C . For a compression ratio of 15, calculate the thermal efficiency, the MEP and the work output. [6+10]



6. (a) What are the different types of chains? Explain their applications. (b) The tension on tight side of a belt is 3 kN and the angle of lap is 1600 . If the coefficient of friction is 0.3, find the tension on the slack side of the belt. [8+8]



7. (a) Obtain expressions to find entropy change for a system of ideal gas in terms of pressure, temperature and volume during any process. (b) A Carnot engine operates between two temperature reservoirs maintained at 2000 C and 200 C respectively. If the desired output of the engine is 15 kW, determine the heat transfer from the high temperature reservoir and the heat transfer to the low temperature reservoir. [8+8] 7
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8. (a) A wheel has 48 teeth of module 6mm. Find the pitch diameter and the circular pitch. (b) Where are self aligning bearings used? Draw a neat sketch of a double row self aligning ball bearing and explain the important parts of it. [4+12]
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