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M.E. / M.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
CL18013 – FLUIDIZATION ENGINEERING 

(Chemical Engineering) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. List the advantages and disadvantages of fluidized beds. 1 U 
2. Differentiate incipient fluidization and particulate fluidization. 1 U 
3. Elucidate the effect of pressure and temperature on fluidized behavior. 2 U 
4. Write a short note on wake and cloud region in bubbles. 2 U 
5. What is pneumatic transport of solids in fluidized beds? 3 U 
6. Relate the counter flow solid circulation models to the dispersion model in 

fluidized beds.  
3 AP 

7. Write the empirical correlations for Kbc and Kce. 4 R 
8. Summarize the experimental findings on interchange coefficients. 4 U 
9. What is the mechanism of ejection of solids from a fluidized bed into the free 

board? 
5 U 

10. Write a short note on slugging fluidized bed. 5 R 
   

PART B - (5 X16 = 80 Marks) 
11. (a) With neat sketches, discuss the application of fluidized bed in drying 

and adsorption. 
(16) 1 U 

(OR) 
 (b) With neat sketches, explain the salient features of modern Fluidized 

bed catalytic cracking units with operating conditions. 
(16) 1 U 
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12. (a) Discuss the Geldart’s classification of particles with neat sketches 
and provide suitable examples. Comment on their fluidization 
behavior. 

(16) 2 U 

(OR) 
 (b) (i) Design a perforated plate distributor for use in a commercial  

fluidized bed reactor using the data given below.  
dt =4 m; Lmf = 2 m; εmf =0.48; ρs = 1500 kg/m3;ρg = 3.6 kg/m3 
and µ = 2 x 10-5 kg/m.s. Estimate the diameter of the orifice and 
number of orifices per square metre. 

(8) 2 AP 

  (ii) Explain the estimation of ideal pumping requirements, actual 
shaft work and actual temperature of the gas leaving an 
adiabatic compressor in operating a fluidized bed. 

(8) 2 U 

 
13. (a) Explain the Davidson model for Fluidized beds and comment on its 

implications in the gas flow at bubbles. 
(16) 3 AP 

(OR) 
 (b) Explain the Kunii-Levenspiel model for bubbling fluidized beds. (16) 3 AP 

 
14. (a) Discuss the tracer studies to estimate the dispersion of gas in 

fluidized beds. Explain the estimation of gas interchange 
coefficients. 

(16) 4 AP 

(OR) 
 (b) Derive the expressions for mass transfer rate and heat transfer rate 

from the bubbling bed model. 
(16) 4 AP 

 
15. (a) Explain the freeboard – Entrainment model and state its application 

in fast fluidization.  
(16) 5 AN 

(OR) 
 (b) Discuss the conversion of single size particles in a single stage 

fluidized bed and multi stage fluidized beds. 
(16) 5 AN 

 
 


