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What are the three principal types of diagrams used by process 
engineers to describe the flow of
chemicals in a process? On which of these diagrams would you expect 
to see the following items:
a. the temperature and pressure of a process stream
b. an overview of a multiple-unit process
c. a major control loop
d. a pressure indicator
e. a pressure-relief valve

A problem has occurred in the measuring element of a level-indicating 
controller in a batch reactor.
To what principal diagram should you refer to in order to troubleshoot 
the problem?

Which of the principal diagrams should be used to do the following:
a. Determine the number of trays is a distillation column?
b. Determine the top and bottom temperatures in a distillation column?
c. Validate the overall material balance for a process?
d. Check the instrumentation for a given piece of equipment in a “pre-
start-up” review?
e. Determine the overall material balance for a whole chemical plant?
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a)The efficiency of a fired heater had been specified incorrectly as 92% instead of 
82%.
b. A waste process stream flowrate (sent to a sludge pond) was calculated incorrectly 
and is now 30% greater than before.
c. It has been decided to add a second (backup) drive for an existing compressor.
d. The locations of several control valves have changed to allow for better operator 
access.
During a retrofit of an existing process, a vessel used to supply the feed pump to a 
batch reactor has
been replaced because of excessive corrosion. The vessel is essentially identical to 
the original one,
except it is now grounded differently to reduce the corrosion. If the function of the 
vessel (namely to supply liquid to a pump) has not changed, answer the following 
questions:
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a. Should the new vessel have a new equipment number, or should the old vessel 
number be usedagain? Explain your answer.
b.On which diagram or diagrams (BFD, PFD, or P&D) should the change in the 
grounding setup be noted?
Draw a section of a P&ID diagram for a vessel receiving a process liquid through an 
insulated 4″ sch 40 pipe. The purpose of the vessel is to store approximately 5 
minutes of liquid volume and to provide “capacity” for a feed pump connected to the 
bottom of the pump using a 6″ sch 40 pipe. The diagram should include the following 
features:
a. The vessel is numbered V-1402 and the pump(s) are P-1407 A/B.
b. The discharge side of the pump is made of 4″ sch 40 carbon steel pipe and all 
pipe is insulated.
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1.What are the five elements of the hierarchy of process design?
2.What are the three types of recycle structures possible in a chemical process? Explain when each is
used.
3. Give three criteria for choosing a batch process as opposed to a continuous process.
4.When would one purposely add an inert material to a feed stream? Illustrate this strategy with an 
example,and explain the advantages (and disadvantages)of ding this . 
5.In general, when would one puirfy of a material prior to feeding it to a process unti? Give at least one 

example for each case you state . 

7.The production of ethylbenzene is described in Appendix B, project B.2. From 
the PFD (Figure B.2.1) and accompanying stream table (Table B.2.1), 
determine the following:
a. The single-pass conversion of benzene
b. The single-pass conversion of ethylene
c. Overall conversion of benzene
d. Overall conversion of ethylene
Suggest two strategies to increase the overall conversion of ethylene and 
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Both feeds enter the process at ambient temperature and pressure. Both reactions 
occur in the gas phase at moderate temperature and pressure (250°C and 10 bar). 
The normal boiling points of G, S, and C are less than –120°C. By-product R has a 
normal boiling point of 75°C and is highly soluble inwater. Product C is very soluble in 
water but G and S are insoluble. The single-pass conversion through the reactor is 
low for feed A, and the ratio of G to A in the feed to the reactor should be
maintained in excess of 4 to minimize the chance of other unwanted side reactions. 
Using this information, and assuming that both A and G are expensive, do the 
following.
a. Draw a preliminary process flow diagram identifying the main unit operations 
(reactors, compressors, pumps, heat exchangers, and separators), and identify the 
recycle structure of the
process.
b. Justify the methods used to recycle A and G.
c. What unit operations do you suggest for your separators? Justify your choices.
d. How would your PFD change if the price of feed material G were very low?

How is Scotch whisky made ?
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