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1) A stream of dry air at 1atm, 120C is used to remove 90% of the water from a stream of 

wet sugar, which contains 45wt% water. The wet air exits at 30% relative humidity, 50C. 

 

 

 

 

 

 

 

 

 

 

- Complete to label the flowchart and calculate the mass flow rate of dry air required to 

dry 10kg wet sugar/min. Write a Degree of Freedom analysis to show that there is 

enough information to solve the problem. 

- Due to a recent discovery of a cure for diabetes, the demand of sugar has increased, 

and the management of the plant has set a target of producing 2 kg sugar/min. 

Calculate the volumetric flow rate of air required for this condition.  

Molecular weight air = 29 g/mol 

 

2) Isopropanol (IP, C3H8O) is generated by direct hydration of propylene (P, C3H6) with 

water (W) in a continuous reactor with single pass conversion fraction of propylene of 

0.45     

C3H6 + H2O  C3H8O 

All the water that is fed to the reactor is consumed. The products of this reactor then enter 

a separation unit that filters all the isopropanol into an outlet stream. This outlet stream 

also contains some amount of solvent (S), and unreacted propylene (15% of propylene 

entering the process). The rest of the products stream is recycled back to the start. 

 

 

 

 

 

 

 

 

 

 

 

 

- Complete to label the flowchart with the required flowrates 

- Find the moles of isopropanol obtained when the process is fed with 1 kg propylene/s. 

How much fresh solvent is required to run the process? 

- Determine the composition of the stream between the reactor and the separation unit. 

How much solvent is recycled on the process? 
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