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. (20 finrint) A stream of air t 100 molith, 100{C, and 6000 mmHg contains 14% water by volume is fed to 

process. 

a) What is this feed condition of the air stream? 

b) After the air stream is fed to the air receiving tank (at 100`C and 6000 mm 11g). the air is charmed to saturated 

condition. Draw the diagram of this process, calculate liquid flow rate separating from the gas phase. 

c) Calculate partial pressure of the water vapor and degree of superheat if the gas outlet stream from h) is heated to 

125C at constant pressure in heat exchanger. 

d) What is the new system pressure that we have to increase for changing the gas stream to new saturated 

condition? 
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2. (20 fInt/014) Two saturated steams are fed to a boiler. Process data are given here. 

Feed stream I: 150 kg/Min (rr), 100°C 	Feed stream 2: 250 kg/min 02, 150C 

The exiting steam flow from the boiler through a 10-cm ID pipe. Draw the process diagram and calculate the 

required heat input to the boiler in kihnin if the exiting steam is at .300C. and 5 bar. Neglect the kinetic energies of 

the liquid inlet streams. 
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3. (20 'Fit,' land) Air feed Clow rate of 100 kg/h at 30a' and relative humidity of 40%. 

(a) What is wet bulb temperature, enthalpy at saturation of this air, and dry air flow rale? 

(b) If this air is fed to the process of adiabatic humidification to get the moisture content of outlet air at 0.013 kg 

F,0/1(g DA. Calculate Temperature and relative humidity. 

(c) Flow rate of water iced to the air stream of the humidification process (N. 

(d) If outlet air stream from (b) is heated to 40°C, calculate the required heat input to the air in klimin. 

(c) Draw all processes as explained in a)-d) in the Psychrometric chart. 
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4. (20 fltit`litl) Engineer wants to design cooling tower to produce cooling water at 500 kg/h. This tower consists 

of air blower to feed humid air at 30°C (T„,- 20°C) and air flow out at 37 ! C (T„,- 25'C). The temperature of water 

inlet and outlet is at 56'C and 40°C. respectively. Draw the flow diagram of this system. Calculate air flow rate 

feeding per hour to the cooling tower. 
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5. (20 fintifif ) Calculate the following 

I ) The standard heat of the combustion of propane vapor is 

C,Hx(g) + 50, (g) --> 30/(0+ 41-1 2 0(1) : Al I: =-2220.01]/mot 

Calculate the rate of enthalpy change, All (kJ/It), if air 600 mol/h with 50% excess is used in this reaction. The 

reactants and products are all at 25C. 

2) Calculate the heating rate required to raise 150 moll) of liquid acetone from 60°C to 12.5t. in constant-volume 

vessel. The heat capacity of liquid acetone in this temperature range is given by the equation 

Cr, (kEmol C ) = 0.123 + 8.6 x 0.' T, where T is "C 
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6. (20 rintint) Calculate heating rate that transfer from 

reactor according to achieve the fractional conversion at 0.70 

of limiting reactant in the combustion reactor. 

CO +1/20, 	CO:, 	„ —282.991d 
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