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1. A stream of air in pressure vessel at 80°C with partial pressure ofwater in the air at 370 mrnHg

contains 8% water by volume. (25 marks)

1) Calculate total pressure of the air stream in the system.

2) What is the condition (superheated, saturation, or conder sation) of this air stream?

3) Calculate the % of the vapor that condenses to get the new saturation condition.

4) The final temperature of the air stream if the system is heated to saturation condition at constant

pressure.
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2. An liquid mixture of n-hexane and toluene is in equilibrium with it vapor at 40°C. The content of

n-hexane in the liquid mixture is 0.79 and the toluene content is 0.21. (20 marks)

1) What is the system pressure?

2) Calculate the composition of the vapor in the system.
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3. Use the humidity chart (psychrometric chart) to estimate the condition of the humid air at 35°C and

30% relative humidity:

1) The wet-bulb temperature, moisture content, and specific enthalpy of humid air.

2) The mass flow rate of water in 25 kgJh of dry air flow at these conditions.

3) If the air is heated up to 45°C. How much enthalpy is rec uired?

(25 marks)
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4. Two streams of water are mixed and heated in the heat exchanger to form the saturated steam feed

to a boiler. Process data are given here.

Feed stream 1: 150 kg/h at 50°C

Feed stream 2: 275 kg/h at 74°C

1) Draw flow diagram of the heat exchanger.

2) Calculate the required heat input to the heat exchanger in kJlh if the exiting steam is saturated

steam at 100°C.

Neglect the kinetic energies of the liquid inlet streams. (25 marks)

5



'j'l1'ff .

5. Calculation of heat of reaction. (20 marks)

1) The standard heat of the combustion of n-butane vapor s

C4HlO(g) + Ii 02(g) ~ 4C02(g) + 5H20(l): L1H~ =: -2878kJ/mol

Calculate the rate of enthalpy change, SH (kJ/h) , if 1600 mollh of CO2 is produced in this reaction

and the reactants and products are all at 25°C.

2) Determine the standard heat of reaction for the combus1 ion of 20 mollh liquid n-pentane, assuming

H20 (l ) is a combustion product.
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6. Calculate the heating rate required to raise 50 kg/h ofNitrous oxide (NP) from lOO°C to 250°C in

constant-volume vessel. The heat capacity of Np in this temperature range is given by the equation

Cp=(kJlkg.oC)=O.95+9.37xl0-4T, whereT is in °C

(15 marks)
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