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Ex-2  Kettle Type Reboiler 
It is required to design a kettle-type reboiler to vaporize 5000 kg/h of n-butane at 5.84 
bar. The minimum temperature of feed will be 0oC. Steam is available at 1.7 bar(g).    
 
Physical properties of n-butane at 5.84 bar: 

Boiling point = 56.1oC 
Latent heat = 326 kJ/kg 
Mean specific heat of liquid = 2.51 kJ/kg.oC 

Critical pressure of n-butane = 38 bar 
Saturation temperature of steam at 1.7 bar (g) = 115.2oC 
 
Overall heat transfer coefficient (U) for the reboiler, for the initial estimate can be taken 
as 1000 W/m2.oC 
 
Take steam condensing coefficient as 8000 W/m2.oC, fouling coefficient 5000 W/m2.oC; 
butane fouling coefficient, essentially clean, 10,000 W/m2.oC. 
Tube material will be plain carbon steel, kw = 55 W/m.oC 
 
A kettle type reboiler of following specification is available: 
TEMA code: AKU 
Total number of U tubes:  26 (52 tube holes) 
Length of one U tube: 4.8 m (average length of tubular section = 2.4 m) 
Tube OD: 30 mm; ID: 25 mm, with pitch of 1.5 times the OD of tube, square pitch 
Tube bundle diameter: 420 mm 
Height of weir: 500 mm 
OD of outer shell: 840 mm, thickness: 12 mm 
 
(a) Find whether the above design is adequate, by making suitable calculations.  
(b) Also check whether the thickness of heat exchanger shell  is sufficient, including a  
 corrosion allowance of 3 mm.  
 (allowable stress = 98 N/mm2; joint efficiency = 85%) 
(c) Draw to scale the above reboiler with suitable views. 
 

                             
Front end: A   Shell:  K             Rear end: U 
 

TEMA code explanation 
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