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II B.Tech II Semester Supplimentary Examinations,January 2010 CHEMICAL ENGINEERING THERMODYNAMICS - I Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. Show that heat transfer during the polytropic process is product of {(γ −n)/(γ −1)} and polytrophic work done [16]



or



ld .



2. A house has a winter heating requirement of 30 kJs−1 and a summer cooling requirement of 60 kJ s−1 . Consider a heat pump installation to maintain the house temperature at 200 C in winter and 250 C in summer. This requires circulation of the refrigerant through interior exchanger coils at 300 C in winter and 50 C in summer. Underground coils provide the heat source in winter and heat sink in summer. For a year-round ground temperature of 150 C, the heat transfer characteristics of the coils necessitate refrigerant temperatures of 100 C in winter and 250 C in summer. What are the minimum power requirements for winter heating and summer cooling? [16]



uW



3. Illustrate the meaning of point function and path function with suitable examples. [16] 4. (a) A closed system contains coal. If coal is burnt, the temperature of system rises. What happens the energy content of the system? Discuss the above case in thermodynamic sense.   ∂T = − ∂P [8+8] (b) Show that ∂V ∂S v s 5. A reversible engine absorbs 250 Kcal of heat at 2600 C and discards heat at 400 C, what is



nt



(a) the work output of the engine.



(b) the heat rejected



(c) the entropy change of system, surrounding and total change in entropy. [4x4]



Aj



(d) the efficiency of heat engine



6. (a) What are limitations of virial equation? (b) What is general cubic equation of state? (c) Define acentric factor.



(d) Calculate the mass of ethane contained in a 0.5m3 cylinder at 650 C and 100 bar using pitzer correlation for the second virial coefficient. Tc=305.4 K Pc=48.8 bar and ω=0.098. [4x4]
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7. (a) Calculate the minimum work required to manufacture 2.5 kg of ice cubes from water initially at 320 (F). Assume that the surroundings are at 260 C. The latent heat of fusion of water at O0 C is 75 kcal/kg. (b) Explain carnot refrigerator.



[8+8]
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8. (a) Water at 1000 C is pumped from a storage tank at the rate of 100 lit/min. The pump supplies work at the rate of 1.4914 kW. The water passes through a heat exchanger, when it gives up heat at the rate of 1,000 kJ/kg and is delivered to a tank at an elevation of 50 m above the first tank. Calculate ∆H for the process.
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(b) A turbine operating under steady conditions receives 6,000 kg/hr of steam. The steam enters the turbine at a velocity of 3,000 m/min and at an elevation of 5 m, and specific enthalpy of 2,800 kJ/kg. It leaves the turbine at a velocity of 10 m/s, an elevation of 1 m and specific enthalpy of 2,200 kJ/kg. Calculate the energy converted to work. [8+8]
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II B.Tech II Semester Supplimentary Examinations,January 2010 CHEMICAL ENGINEERING THERMODYNAMICS - I Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ????? 1. (a) What are limitations of virial equation? (b) What is general cubic equation of state?
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(c) Define acentric factor.



(d) Calculate the mass of ethane contained in a 0.5m3 cylinder at 650 C and 100 bar using pitzer correlation for the second virial coefficient. Tc=305.4 K Pc=48.8 bar and ω=0.098. [4x4]
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2. Illustrate the meaning of point function and path function with suitable examples. [16] 3. A reversible engine absorbs 250 Kcal of heat at 2600 C and discards heat at 400 C, what is
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(a) the work output of the engine. (b) the heat rejected



(c) the entropy change of system, surrounding and total change in entropy. (d) the efficiency of heat engine



[4x4]
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4. (a) A closed system contains coal. If coal is burnt, the temperature of system rises. What happens the energy content of the system? Discuss the above case in thermodynamic sense.   ∂P ∂T = − [8+8] (b) Show that ∂V ∂S s v 5. (a) Calculate the minimum work required to manufacture 2.5 kg of ice cubes from water initially at 320 (F). Assume that the surroundings are at 260 C. The latent heat of fusion of water at O0 C is 75 kcal/kg. [8+8]
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(b) Explain carnot refrigerator.



6. A house has a winter heating requirement of 30 kJs−1 and a summer cooling requirement of 60 kJ s−1 . Consider a heat pump installation to maintain the house temperature at 200 C in winter and 250 C in summer. This requires circulation of the refrigerant through interior exchanger coils at 300 C in winter and 50 C in summer. Underground coils provide the heat source in winter and heat sink in summer. For a year-round ground temperature of 150 C, the heat transfer characteristics of the coils necessitate refrigerant temperatures of 100 C in winter and 250 C in summer. What are the minimum power requirements for winter heating and summer cooling? [16] 3
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7. Show that heat transfer during the polytropic process is product of {(γ −n)/(γ −1)} and polytrophic work done [16]
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8. (a) Water at 1000 C is pumped from a storage tank at the rate of 100 lit/min. The pump supplies work at the rate of 1.4914 kW. The water passes through a heat exchanger, when it gives up heat at the rate of 1,000 kJ/kg and is delivered to a tank at an elevation of 50 m above the first tank. Calculate ∆H for the process.
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(b) A turbine operating under steady conditions receives 6,000 kg/hr of steam. The steam enters the turbine at a velocity of 3,000 m/min and at an elevation of 5 m, and specific enthalpy of 2,800 kJ/kg. It leaves the turbine at a velocity of 10 m/s, an elevation of 1 m and specific enthalpy of 2,200 kJ/kg. Calculate the energy converted to work. [8+8]
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1. (a) Water at 1000 C is pumped from a storage tank at the rate of 100 lit/min. The pump supplies work at the rate of 1.4914 kW. The water passes through a heat exchanger, when it gives up heat at the rate of 1,000 kJ/kg and is delivered to a tank at an elevation of 50 m above the first tank. Calculate ∆H for the process.
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(b) A turbine operating under steady conditions receives 6,000 kg/hr of steam. The steam enters the turbine at a velocity of 3,000 m/min and at an elevation of 5 m, and specific enthalpy of 2,800 kJ/kg. It leaves the turbine at a velocity of 10 m/s, an elevation of 1 m and specific enthalpy of 2,200 kJ/kg. Calculate the energy converted to work. [8+8]



2. Illustrate the meaning of point function and path function with suitable examples. [16]
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3. Show that heat transfer during the polytropic process is product of {(γ −n)/(γ −1)} and polytrophic work done [16] 4. (a) A closed system contains coal. If coal is burnt, the temperature of system rises. What happens the energy content of the system? Discuss the above case in thermodynamic sense.   ∂T = − ∂P [8+8] (b) Show that ∂V ∂S v s
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5. A house has a winter heating requirement of 30 kJs−1 and a summer cooling requirement of 60 kJ s−1 . Consider a heat pump installation to maintain the house temperature at 200 C in winter and 250 C in summer. This requires circulation of the refrigerant through interior exchanger coils at 300 C in winter and 50 C in summer. Underground coils provide the heat source in winter and heat sink in summer. For a year-round ground temperature of 150 C, the heat transfer characteristics of the coils necessitate refrigerant temperatures of 100 C in winter and 250 C in summer. What are the minimum power requirements for winter heating and summer cooling? [16] 6. (a) Calculate the minimum work required to manufacture 2.5 kg of ice cubes from water initially at 320 (F). Assume that the surroundings are at 260 C. The latent heat of fusion of water at O0 C is 75 kcal/kg. (b) Explain carnot refrigerator.



[8+8]



7. (a) What are limitations of virial equation? 5
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(b) What is general cubic equation of state? (c) Define acentric factor. (d) Calculate the mass of ethane contained in a 0.5m3 cylinder at 650 C and 100 bar using pitzer correlation for the second virial coefficient. Tc=305.4 K Pc=48.8 bar and ω=0.098. [4x4]
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8. A reversible engine absorbs 250 Kcal of heat at 2600 C and discards heat at 400 C, what is (a) the work output of the engine.
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(b) the heat rejected



(c) the entropy change of system, surrounding and total change in entropy. (d) the efficiency of heat engine
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II B.Tech II Semester Supplimentary Examinations,January 2010 CHEMICAL ENGINEERING THERMODYNAMICS - I Chemical Engineering Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ?????
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1. (a) Water at 1000 C is pumped from a storage tank at the rate of 100 lit/min. The pump supplies work at the rate of 1.4914 kW. The water passes through a heat exchanger, when it gives up heat at the rate of 1,000 kJ/kg and is delivered to a tank at an elevation of 50 m above the first tank. Calculate ∆H for the process.
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(b) A turbine operating under steady conditions receives 6,000 kg/hr of steam. The steam enters the turbine at a velocity of 3,000 m/min and at an elevation of 5 m, and specific enthalpy of 2,800 kJ/kg. It leaves the turbine at a velocity of 10 m/s, an elevation of 1 m and specific enthalpy of 2,200 kJ/kg. Calculate the energy converted to work. [8+8] 2. A reversible engine absorbs 250 Kcal of heat at 2600 C and discards heat at 400 C, what is
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(a) the work output of the engine. (b) the heat rejected



(c) the entropy change of system, surrounding and total change in entropy. (d) the efficiency of heat engine



[4x4]
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3. (a) A closed system contains coal. If coal is burnt, the temperature of system rises. What happens the energy content of the system? Discuss the above case in thermodynamic sense.   ∂T = − ∂P [8+8] (b) Show that ∂V ∂S v s 4. (a) What are limitations of virial equation? (b) What is general cubic equation of state?
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(c) Define acentric factor.



(d) Calculate the mass of ethane contained in a 0.5m3 cylinder at 650 C and 100 bar using pitzer correlation for the second virial coefficient. Tc=305.4 K Pc=48.8 bar and ω=0.098. [4x4]



5. Show that heat transfer during the polytropic process is product of {(γ −n)/(γ −1)} and polytrophic work done [16] 6. (a) Calculate the minimum work required to manufacture 2.5 kg of ice cubes from water initially at 320 (F). Assume that the surroundings are at 260 C. The latent heat of fusion of water at O0 C is 75 kcal/kg. 7
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(b) Explain carnot refrigerator.
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7. A house has a winter heating requirement of 30 kJs−1 and a summer cooling requirement of 60 kJ s−1 . Consider a heat pump installation to maintain the house temperature at 200 C in winter and 250 C in summer. This requires circulation of the refrigerant through interior exchanger coils at 300 C in winter and 50 C in summer. Underground coils provide the heat source in winter and heat sink in summer. For a year-round ground temperature of 150 C, the heat transfer characteristics of the coils necessitate refrigerant temperatures of 100 C in winter and 250 C in summer. What are the minimum power requirements for winter heating and summer cooling? [16]
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8. Illustrate the meaning of point function and path function with suitable examples. [16]
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Underground coils provide the heat source in winter and heat sink in summer. For a year-round .... latent heat of fusion of water at O0C is 75 kcal/kg. (b) Explain ... 
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A venturimeter is to be fitted in a pipe of 0.20m diameter where pressure ... diameter of the throat to ensure that the pressure head does not become negative.
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