Final Exam 
Time allowed: 120 min
1. (10 marks) How much heat must be removed per hour from a heat exchanger designed to condense 1 kg/min of steam at 200 oC and 1 bar to saturated liquid?

2. (10 marks) Freon 12 as working fluid[image: image1.jpg]Stream
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Conditions
satL; 0.8 MPa
72=h1,02MPa
satV, 0.2 MPa
320K, 0.8 MPa

B idkg
97
97
274
312



 flows inside a refrigeration cycle at a rate of 5.65 kg/min. Calculate the size of the compressor, the heat extracted from a refrigerator box? And how much heat is exhausted into the room? 
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3. (10 marks) The dehydrogenation of propane 
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CH(g)  CH(g) + H(g)            

®

            Hr(1000oC) = 128.8 kJ/mol 

is carried out in a continuous reactor. Pure propane is fed to the reactor at 1300oC and at a rate of 100 mol/hr. Heat is supplied at a rate of 1.34 kW. If the product temperature is 1000oC, calculate the fractional conversion. 

4. (10 marks) Carbon monoxide (CO) at 50oF is completely burned at 1 atm pressure with 50% excess air that is fed to a burner at a temperature of 1000oF.  The combustion products leave the burner chamber at a temperature of 800oF.  Calculate the heat evolved, Q, from the burner expressed as Btu/lbmole of CO entering.  You will first need to identify the reaction that is occurring and then calculate its heat of reaction in Btu/lbmole using heat of formation data.   
Use the heat of formation method (i.e. atomic energy balance). Set up an energy balance table (component, moles in and out in units of lbmole, specific enthalpies in and out in units of Btu/lbmole) and identify all lbmoles and specific heats (in units of Btu/lbmole) for each component in and out.  Then, use your calculated heat of reaction and energy balance table to determine the heat evolved, Q (in units of Btu/lbmole of CO fed), from the burner.  













Good luck 


_1239190602.unknown

