UNIVERSITY OF PERADENIYA

Faculty of Engineering

MID SEMESTER EXAMINATION – MARCH 2008

CP303 REACTION ENGINEERING   

(55 Minutes)

(Answer BOTH Questions)
The marks shown in square brackets are percentages of the total marks for that question.

	Simplifying assumptions used in developing solutions should be specified.  In case of any un- certainty about the meaning of the question, the assumed meaning should be clearly specified.


1.
a) Comment on the following statement:
“Batch reactors have high down time than continuous stirred tank reactors”.
           [15%]
b) The decomposition of A, given by 
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, is first order with respect to A, with a rate constant of k = 0.0155 s-1 at a temperature of 953 K. If the decomposition occurs in a constant volume batch reactor at 953 K, calculate the following for 40% conversion of A: 

(i) Time taken to reach 40% conversion of A

 

                       [25%]
(ii) Mole fraction of C in the reaction mixture when 40% conversion of A is reached     [30%] 

(iii) Percentage increase of pressure within the reactor


                       [30%]
2. 
Consider the following elementary liquid phase reaction carried out in an ideal plug flow reactor (PFR) operated at constant temperature at steady state.
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The feed stream enters the PFR at a volume flow rate of 1.4 m3/hr. The concentration of A in the feed stream is 2.5 kmol/m3 whereas B and C are not present in the feed stream. The concentration of A in the exit stream of the PFR is found to be 0.05 kmol/m3. If the specific reaction rate is 19 per hr and the volume flow rate is maintained constant, determine the following:
(a) Volume of the PFR





                                   [60%]

(b) The space time required to attain the given concentration at the exit
       
           [40%]
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