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Reflux ratio: is defined as the amount of internal reflux divided by the amount to 

top product. 

Heat reflux = heat in – heat out = Q in – Q out 

Q in = crude oil heat + steam heat 

1- Cold reflux is defined as reflux that is supplied at some temperature below the 

temperature at the top of the tower, each pound of this reflux removes a quantity of 

heat equal to the sum of its latent heat and the sensible heat required to raise its 

temperature from the storage tank temperature to the temperature at top of tower. It 

is vaporized and condensed and returns in like quantity to the product storage tank. 

𝑄 = 𝑙𝑎𝑡𝑒𝑛𝑡 𝑕𝑒𝑎𝑡 + 𝑠𝑒𝑛𝑠𝑖𝑏𝑙𝑒 𝑕𝑒𝑎𝑡 = 𝑚𝜆 + 𝑚𝐶𝑝Δ𝑇 

Usually take in this case temperature of reflux =100ºF. 
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2- Hot reflux is reflux that is admitted to the tower at the same as that maintained 

at top of the tower. Obviously, the reflux or overflow from plate to plate in the 

tower is essentially hot reflux because it is always substantially at its boiling point. 

𝑄 = 𝑙𝑎𝑡𝑒𝑛𝑡 𝑕𝑒𝑎𝑡 = 𝑚𝜆 

3- Circulating reflux, it is able to remove only sensible heat quantity, that is 

represented by its change in temperature as it circulate, that mean this reflux is 

withdrawn from the tower as a liquid at high temperature the tower and is returned 

to the tower after having been cooled. 

𝑄 = 𝑠𝑒𝑛𝑠𝑖𝑏𝑙𝑒 𝑕𝑒𝑎𝑡 = 𝑚𝐶𝑝Δ𝑇 

This reflux withdrawn from the tower as a liquid at high temperature and returned 

to the tower after having been cooled. 
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Example: Determine hot, cold, and circulating reflux of gasoline 58 API (6.22 

lb/gal), if top temperature is 300ºF and reflux heat is 2,000,000 Btu/lb. 

 

a) 𝑕𝑜𝑡 𝑟𝑒𝑓𝑙𝑢𝑥 (𝑄 ) = 𝑚 𝜆 

     𝑟𝑒𝑓𝑙𝑢𝑥 = 𝑄/𝜆 

From fig 5-5; API =58 and T= 300ºF             λ = 123 Btu /lb 

∴ 𝑕𝑜𝑡 𝑟𝑒𝑓𝑙𝑢𝑥 = 2 × 10
6
/123 = 16250 𝑙𝑏/ 𝑕𝑟  

                      = 16250/ 6.22 = 2612 𝑔𝑎𝑙/𝑕𝑟 

 

b) 𝑐𝑜𝑙𝑑 𝑟𝑒𝑓𝑙𝑢𝑥 (𝑄) = 𝑚𝜆 + 𝑚𝐶𝑝Δ𝑇 

Δ𝑇 = 𝑇𝑡𝑜𝑝 − 𝑇𝑟 = 300 − 100 = 200℉ 

𝑇𝑚𝑒𝑎𝑛 = (300 + 100)/2 = 200℉ 

From fig 5-1; API =58 and T= 200ºF                Cp = 0.573 Btu /lb.⁰F 

∴ 𝑐𝑜𝑙𝑑 𝑟𝑒𝑓𝑙𝑢𝑥 = 2 × 106/ [123 + 0.573 (300 − 100)] = 8417 𝑙𝑏/ 𝑕𝑟 

= 8417/ 6.22 = 1353 𝑔𝑎𝑙/ 𝑕𝑟 

 

c) Circulating reflux : assume reflux is cooled from 300 to 200⁰F 

𝑇𝑚𝑒𝑎𝑛 = (300 + 200)/2 = 250℉ 

From fig 5-1; API =58 and T= 250ºF                  Cp = 0.605 Btu /lb.⁰F 

𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑛𝑔 𝑟𝑒𝑓𝑙𝑢𝑥 = 2 × 10
6
/ 0.605(300 − 200) = 33100 𝑙𝑏/𝑕𝑟 

𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑛𝑔 𝑟𝑒𝑓𝑙𝑢𝑥 = 33100/ 6.22 = 5130 𝑔𝑎𝑙/𝑕𝑟 
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