

















APPENDIX :

Coded Example Solution

TABLE 4 Coded example solution

Question Number
1

Student Response

1. Efficiency - how much product it pro-
duces based on input, how much energy
it requires 2. Return on investment - is
the process economical? 3. Safety - how
safe is this process, how much waste is
produced 4. Environmental - utilize heat
exchangers and recycling streams. | be-
lieve the most important part of a design
is efficiency and its viability, in which the
design must be able to produce the de-
sired product at a decent rate compared
to laboratory batch processes. From then
on, it must be an ecenomical process or
it will not be sustainable in the long run.
Other factors that must be included are
how safe it is and how optimized it is to
prevent harm to human health and envi-

ronmental damage.

Codes

Expert Criteria:  Process
safety, Product yield. Stu-
dent Criteria: Process
economics, energy used,
minimize waste

Score
Evaluation Crite-
ria Score: 0.40

2 No. CCl4 is subject to accumulation. The  Design Errors: CCl4 purge Design  Errors
liquid mixture exiting the liquid gas sepa- missing. Design Changes: Score: 0.33
rator at 100C can immediately be placed Remove necessary separa-
in a pyrolysis reactor to increase separa-  tor.
tion efficiency.

3 Yes, but it is redundant and inefficient. Reasons Feasible: Ineffi- Feasible (1)

cient
[Not shown to student]

5 The pyrolysis reactor Il is still inefficiently  No new codes due to vague
placed. More recycle streams of CCI3- response.
CCI3 can be added.

6 No, it is missing recycling and heat ex- No new codes due to vague
changers. response.

7 | would move the pyrolysis reactor Il Design Improvements:  Design Improve-
to immediately after the 100C liquid CCI3-CCI3 recycle, Add ments Score:
gas separator. The output can then be  heat exchangers. 0.50
separated, with CCI3-CCI3 recycled and
purged into the pyrolysis reactor . Heat
exchangers could also be added where
the output from pyrolysis reactor | is heat
exchanged to the output from the 100C
liquid gas separator.

8 Chlerine gas is corrosive and a health haz-  Safety: ClI2 hazards, corro-  Safety Score:
ard to both the humans and the environ-  sion 0.50
ment.

9 Energy consumption, size of streams and ~ Expert Information Re- Info. Request
reactors to consider economic return on  quested: Energy consump-  Score: 0.75
investment. This would allow us to make  tion, flow rates, equipment
better conservation of energy and calcu-  specifications. Student
late the economic viability of such areac-  Information Requested:
tor design. Process economics.

10 Ranking task, no ambiguity in coded re- Information
sponses. Ranking Score:

0.67
11 Ensure the safety of the design. Safety - generic.
12 Yes, it makes the process more efficient. Reasons to Accept: Effi-  Accept (1)

However, the economic viability of imple-
menting more recycle streams must be
considered as reactor and piping must
be larger to accommodate the increased
flow.

ciency. Reasons to Reject:
Increased unit sizes.
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