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Homework 1 solution



1) You need to upgrade 1000 kg ethanol-water liquid mixture containing 20 wt% ethanol available at 40 °C. 
You decided to heat the mixture in a closed vessel to 90 °C. Calculate
a) The composition (in wt%) and amount (in kg) of resulting liquid and vapor phases. (20 points)
b) The specific enthalpy (in kcal/kg) for the liquid and the vapor phases. (20 points)
c) Minimum amount of energy (in kcal) that is required to reach 90 °C from 40 °C. (20 points)
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2) Consider the separation of a binary two-phase mixture feed (with equal liquid and vapor in the feed) with 
constant relative volatility of 5 and z = 0.4 using equilibrium-stage distillation column with partial reboiler 
and total condenser.   Feed flow rate is 100 liter/hr. Distillate and bottom purity requirements are 95 and 
5%, respectively. 

a) Calculate the minimum reflux ratio and minimum number of stages. (20 points)
b) Calculate the number of equilibrium stages including partial reboiler which is needed if you decide to 
operate with R = 1.5 Rmin. (20 points)
c) Calculate the resulting flow rates of distillate, bottom, vapor and liquid flows in the enriching section and 
vapor and liquid flows in the stripping section. (10 points)
d) Calculate boilup ratio (5 point).
e) How many equilibrium stages will be needed if you decide to use total reboiler (5 points).
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