
Mid-term exam 

Computational Method in Chemical Engineering 

Instructor: Rama Oktavian 

Type-B 

Procedure: 

1. Work case study using HYSYS  

2. Submit your workbook (No. 1) together with your HYSYS file (.hsc format) to my e-mail 

(rama.oktavian86@gmail.com) and save your work in one folder with the name following this 

format: #NIM#Name#Class A/B#TypeA/B/C. Time for doing this simulation in this class is 90 

minutes. 

3. If you have any question regarding to this assignment, please don’t hesitate to ask me while you 

are working your cases. 

GOOD LUCK AND GIVE YOUR BEST SHOT…MAY GOD BE WITH YOU… 

 

 

 

 

 

 

 

 

 

 

 

mailto:rama.oktavian86@gmail.com


 

Case Study type B 

Process Involving Reaction and Recycle 

Ethyl chloride will be produced by the gas-phase reaction of HCl with ethylene over a copper 

chloride catalyst supported on silica as 

 

The feed stream is composed of 50 mol% HCl, 48 mol% C2H4, and 2 mol% N2 at 100 kmol/hr, 

25°C, and 1 atm. Since the reaction achieves only 90 mol% conversion in isothermal reactor, the 

ethyl chloride product is separated from the unreacted reagents, and the latter is recycled. The 

separation is achieved using a component splitter, where it is assumed that a perfect separation is 

achievable. The process is operated at atmospheric pressure, and pressure drops are ignored. To 

prevent the accumulation of inerts in the system, 10 kmol/hr is withdrawn in a purge stream, W. 

Show the effect of the flowrate of the purge stream W on the recycle R using databook function in 

HYSYS on the composition of the recycle molar flow and R-Duty. This process can be illustrated 

with PFD as shown below. Use Peng-Robinson as property package 

 

Where X-100 is component splitter and TEE-100 is TEE (Tee is at the right side of mixer in Object 

Pallette). Since it was assumed that the components were separated perfectly, ethyl chloride was 

recovered in the bottom at 100% purity, with the other three components in the overhead product. 

This can be specified by double clicking Component Splitter and Clicking Splits (Under Design) 

and filling in 0 for ClC2 and 1’s for other three components. The temperature and pressure in both 



stream S4 and P is set to 25 deg C and 1 atm, respectively. In the Recycle stream, double click the 

Recycle and set your Parameter/Tolerance to be all “1.” 


