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Code No.: 220853 II-B.Tech. II-Semester Examinations April/May 2003 CHEMICAL ENGINEERING THERMODYNAMICS (Chemical Engineering)



Max. Marks: 70 Answer any FIVE questions All questions carry equal marks ---



.in



Time: 3 hours



OR



Prove that work done in a steady flow process is given by integral 2 to 1 v dp when volume changes from v1 to v2.



2.a) b)



State the first law of thermodynamics. One kilogram of air is heated reversibly at constant pressure from an initial state of 300 K and 1 bar until its volume triples. Calculate W, Q, ∆U, ∆H for the process. Assume that air obeys the relation PV/T = 83.14 bar cm3/mol K and that Cp=29J/mol K.



3.a) b)



What is equation of state? Discuss the ideal gas equation of state. A room has a dimensions of 3m  4m  5m. What is the mass of air in this room if the air pressure and temperature are 1 bar and 300K respectively? An ideal gas undergoes a reversible adiabatic process. Derive an expression for the changes in internal energy and enthalpy in terms of the pressure ratio.
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Define reduced pressure and reduced temperature. Two rigid tanks are connected by a valve. Tank I has a volume of 1 m3 contains air at 0.55 MPa and 27C. Tank II contains 6 kg of air at 0.25 MPa and 37C. The valve is now opened and the system is allowed to reach thermal equilibrium with the surroundings which are at a temperature of 25C. Find the volume of the second tank and the final equilibrium pressure of air.



5.



Write briefly about the limitations and real process of second law of thermodynamics.
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4.a) b)



An inventor claims to have devised a process using only saturated steam at 100C which will, by a complicated series of steps, make heat continuously available at a temperature of 175C. He claims further that, for every pound of steam taken into the process, 200 Kcal of energy as heat is liberated at this higher temperature of 175C. Show whether or not such a process is possible. In order to give the inventor the benefit of any doubt, assume cooling water to be available in unlimited quantity at a temperature of 0C.
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If the heat capacity of a substance is correctly represented by an equation of the form, CP = A + BT + CT2 Show that the error resulting when < CP>H is assumed equal to CP evaluated at the arithmetic mean of the initial and final temperature is C(T2 – T1)2 / 12.



8.



The standard heat of combustion of graphite at 298(K) is (-393.778)kJ/Mol. Determine the heat of combustion at 800K. The heat of capacities are (J/mol.K): Carbon: 11.19 + 1.096 * 10-2 T – 4.894 * 105/T2 Oxygen: 34.62 + 1.08 * 10-3T – 7.859 * 105/T2 CO2 : 43.29 + 1.147 * 10-2T – 8.185*105/T2 Explain process steps and the thermodynamic principle involved.
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