First Term: 2007-2008





Date:  28/10/2007
Subject: Physical Chemistry




Exam: First Exam

Instructor:  Dr. M. Abu-Khader
Q(1): (12 Marks)
1) Define the following terms:

    -  Critical point

    -  Closed system

    -  Non - State function        (include with one example)

    -  First law of thermodynamics  (include equation)

    -  Compressibility factor   (include equation)

    -  mean free path   (main parameter) 

Q(2):  A 42.5 dm3 of air at 25 OC and 748 torr. If the volume is expanded to 52.5 dm3 and the pressure changed to 760 torr, what is the final temperature of air ?  
(4 Marks)
Q(3 ): Evaluate the virial coefficients, 
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in the virial equation for 1 mole of gas:   
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using the van der Waals equation.  
(8 Marks )
Q(4 ): The collision diameter of N2 is 3.74x10-10m at 298.15 K and 101.325 kPa. its average speed is 474.6 m s-1. Calculate the mean free path, the average number of collisions ZA experienced by one molecule in unit time and average no. of collisions ZAA per unit volume per unit time for N2.  
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  ( 8 Marks)
 Q(5 ):  liquid water density at 100 C is 0.96 g cm-3 and steam at the same temperature is   0.0006 g cm-3. If the enthalpy of the evaporation of water at atmospheric pressure is 40.63 kJ mol-1, what is 
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 and how much work is done by the system during the evaporation process for one mole of water  (18.1g/mol). 
( 8 Mark) 
GOOD LUCK
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Date:  28/10/2007
Subject: Process Heat Transfer






Exam: First Exam

Instructor:  Dr. M. Abu-Khader
Question One (10  Marks)

The inside temperature of a furnace is 2400 F, and outside wall temp. (t3) 250 F.  and surrounding temperature is  100 F.  the furnace is made of   chrome brick      [k = 0.96 Btu/hr.ft. F] and 4.5 in fire brick  [k = 0. 183 Btu/hr.ft. F]  . The  convection coefficients inside and outside are 10 btu/hr.ft2.F and 1.0 btu/hr.ft2.F.  Calculate the following: 
1) Heat transfer rate (Q) per unit area
2) Overall Heat Transfer coefficient (U).

3) Thickness of the special foam
4) Surface temperature at each layer


[image: image5]
Question Two (6 Marks)

An electrical wire having a diameter of 1.5 mm and insulated  with plastic [k = 0.4 W/m.K]. It is exposed to air at 300 K and h = 20 W/m2.K. the outer temperature surface is constant at 400K. Calculate the insulation thickness required to reduce maximum heat lost by 25% per unit length.

Question Three (4 Marks)

A plain wall having a thickness of 8.0 mm has internal heat generation of                200 MW/m3 and thermal conductivity of 25 W/m.C. The outside wall temperature is maintained at 100 C. Calculate the maximum temperature ( C ) in the wall. 

h=10


T = 2400





h=1.0


T = 100
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