UNIVERSITY OF PERADENIYA

Faculty of Allied Health Sciences
END SEMESTER EXAMINATION – February 2010
PM 3125   PHARMACEUTICAL TECHNOLOGY I
(3 hours)

Answer only 04 questions in Section A and answer all 03 questions is Section B. 
Simplifying assumptions used in developing solutions should be stated. In case of any uncertainty about the meaning of the question, the assumed meaning should be clearly stated.

Steam tables are provided.
Section A

Answer any 04 questions out of the 07 questions and give your answers briefly and to the point.

Total marks assigned: 40

Suggested total duration: 1 hour and 15 minutes

1)
(a) What are the major differences between diffusion and convection?
 
        [5 marks]

(b)
What are the major differences among conduction, convection and radiation?     [5 marks]

2) 
Briefly discuss the applications of the following laws.
(a) Fourier’s law







     [2.5 marks]
(b) Newton’s law of cooling






     [2.5 marks]
(c) Stefan–Boltzmann Law






     [2.5 marks]
(d) Fick’s law








     [2.5 marks]
3)
(a)
Briefly describe ‘membrane filtration’.

        


        [5 marks]

(b)
What is ‘reverse osmosis’ and how is it used as a filtration technique?
        [5 marks]


4)
Sketch the cross section of a disc centrifuge. Briefly describe how the separation is enhanced by the internal arrangement and also mark the material flow path on the drawn sketch.    
      [10 marks]
5)
(a)
What are the uses of baffles in mechanically stirred mixing tanks.

        [5 marks]
(b) 
Write short note on ‘Close-Clearance Impellers’.



        [5 marks]
6)
Write short notes on the following:


(a) Threshold limit value (TLV)




  
        [2 marks]
(b) Lethal dose 50 (LD50)





        
        [2 marks]
(c) Flammability limits





                    [2 marks]
(d) Angle of repose







        [2 marks]
(e) Heckel plot







                    [2 marks]
7) 
What is relative volatility?  Explain the importance of relative volatility in distillation.  Draw a vapour liquid equilibrium curve (T versus x and y) for a binary mixture and explain how the more volatile component gets enriched after one cycle of vaporization – condensation.











      [10 marks]

Please Turn Over

Section B 

Answer all 03 questions in this section.

Total marks assigned: 60

Suggested total duration: 1 hour and 45 minutes
8) 
A steel pipeline (inside diameter = 52.50 mm; outside diameter = 60.32 mm) contains saturated steam at 121.1oC. The line is insulated with 25.4 mm of asbestos. Assume that the inside surface temperature of the metal wall is at 121.1oC and the outer surface of the insulation is at 26.7oC. Taking the average value of ksteel as 45 W/m.K and that of kasbestos as 0.182 W/m.K, calculate the following: 

(a) Heat loss for 30.5 m of pipe length. 




      
      [10 marks]
(b) Mass (in kg) of steam condensed per hour in the pipe due to the heat loss.
      [10 marks]
Additional Data: 

· Heat transfer rate through the pipe wall is given by, 
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where L is the length of pipe, T1 and T2 are the respective temperatures at the inner and outer surfaces of the insulated pipe, r1 and r2  are the respective inner and outer radius of the steel pipe, and r3 is the outer radius of the insulated pipe. 
· Latent heat of vapourization of steam could be taken as 2200 kJ/kg.
9) 
A solid with dry mass (Ls) of 21.5 kg is to be dried from free moisture content (X1) of 38% by weight to final moisture content (X2) of 15% by weight. The critical moisture content (Xc) and equilibrium moisture content (Xe) are 25% and 6% by weight, respectively. It was estimated that the drying time for the moisture reduction from X1 to Xc is 0.88 hours. The area exposed for drying is 1.5 m2. Calculate the total drying time required to get the desired product. (Weight % is given on dry basis.)
 



      [20 marks]

Additional Data:

Drying time for constant rate drying is given by 
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Drying time for falling rate drying is given by 
[image: image3.wmf](
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10)
A single effect evaporator is used to concentrate 10,000 kg/hr of a solution containing 10% solute by weight to 40% solute by weight. The feed to the evaporator is at 50oC. Saturated steam is available at 300 kN/m2 and evaporation takes place at 101 kN/m2.  Overall heat transfer coefficient is 1.75 kW/m2 K. Approximating the properties of the solutions to the properties of pure water in determining the enthalpy of the solution, calculate the following:
(a) Amount of steam required. 





                  [10 marks]

(b) Heat transfer area of the evaporator.



      

      [10 marks]
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