SYLLABUS

1. Information regarding the programme

1.1 Higher education institution

University “Babes-Bolyai” Cluj-Napoca

1.2 Faculty

Chemistry and Chemical Engineering

1.3 Department

Chemical Engineering

1.4 Field of study

Chemical Engineering

1.5 Study cycle

master

1.6 Study programme / Qualification

Advanced Chemical Process Engineering

2. Information regarding the discipline

2.1 Name of the discipline

Process Design using Specific Software - CME7311

2.2 Course coordinator

Conf. dr. ing. Imre-Lucaci Arpad

2.3 Seminar coordinator

Conf. dr. ing. Imre-Lucaci Arpad

2.4. Year of study ‘ I ‘2.5 Semester

1 |2.6. Type of evaluation ‘ C 12.7 Type of discipline | Ob

3. Total estimated time (hours/semester of didactic activities)

3.1 Hours per week

3

Of which: 3.2 course 2 | 3.3 seminar/laboratory

Time allotment: hours
Learning using manual, course support, bibliography, course notes 14
Additional documentation (in libraries, on electronic platforms, field documentation) 28
Preparation for seminars/labs, homework, papers, portfolios and essays 50
Tutorship 8
Evaluations 8
Other activities: -

4. Prerequisites (if necessary)

4.1. curriculum

not necessary

4.2. competencies

not necessary

5. Conditions (if necessary)

5.1. for the course

no conditions

5.2. for the seminar/lab activities

no conditions

6. Specific competencies acquired



Defining language and identify advanced concepts of design of processes, equipments and
devices in process industries as well as the fundamental tools of computer aided design
(CAD)

Use of extensive design knowledge for explanation and interpretation of technological

. kdesxgn solutions of processes, equipments and devices in a (bio)chemical system by usmg

CAD tools

- Use of extensive knowledge of design to identify potential solutions for complex design

problems of devices and equipments in a (bio)chemical system by using CAD tools

Assessment and critical- constructive analysis of processes, devices and equipments based
on concepts, theories, models, methods and design practices in order to propose their
deszgn solutions

Formulation, development and creative elaboration of design solutions for de51gn of

~ processes, devices and equipments for process industries, integrated destgn based on CAD
~tools s ‘

- Development of dynamic mathematical models with distributed p'aram'eters their
- implementation in simulators used in the evaluation of the process performance by

identifying operational and management solutions with economical benefits, 1ncreased

energy efﬁc1ency, increased operattonal safety and 1ow enwronmental 1mpact

competencies

i rIndependent execution of complex professional duties and conduct autonomous research

and design activities using computer-assisted techniques in compliance with the rules of

. professional ethics and moral behavior

1 General objective of the ¢ Introduction in the use of specific software products for design of
scipline

processes in process industries.

g Spemﬁc objective of the e Ability to design and conduct numerical experiments and to analyze

and interpret the data
e  Ability to identify, formulate and solve engineering problems

e Ability to elaborate statistical and analytical, steady state and dynamic
mathematical models, to build and use software simulators which
represent the behavior of the real chemical system, in concordance
with the goal of the investigation of it '

e Ability to design a system, a component or a process to achieve the
necessary conditions

e Ability to understand and interpret the evolution in space and time of a
chemical system, to abstract and represent it in the form of a
mathematical model

e  Ability to establish interpersonal relations favorable for team work

8. Content

Course

Teaching methods Remarks

Importance of mathematical modeling and Lecture. Explanation.




simulation of the processes in the chemical
‘industry. Process simulators — general
. presentation

Conversation. Description.

Process design. Basic principles. Integrated process
~ design.

Lecture. Explanation.

| Conversation. Description.

Process synthesis by hierarchical approach.

Lecture. Explanation.
Conversation. Description.

4-6. Reaction process synthesis. Separation process
synthesis. Residue Curve Maps - RCM.
Distillation Region Diagrams - DRD.

Lecture. Explanation.
Conversation. Description.
Problem solving.

9. Case studies from the chemical industry solved in
CHEMCAD. . Vinyl acetate process. ~

Lecture. Explanation.
Conversation. Description.
Problem solving.

"10-12. Case studies from the chemical ndusiry solved
‘ in AspenPlus. mel acetate process
Acrylomtrlle process e

Lecture. Explanation.
Conversation. Description.
Problem solving.

3. Case studies solved usmg PRO/II

Lecture. Explanation.
Conversation. Description.
Problem solving.

pollution by using adequate process des1gn
solutions. Examples and case studies.
Environmental assessment of processes.

14. Environmental regulatibns ‘Methods to reduce the -

Lecture. Explanation.
Conversation. Description.
Problem solving.

5’B1bhography

Publisher, NY, U.S.A., 2002

Germany, 2008

O CHEMCAD User s Manual The Chemsta’uons
- 2. ** AspenPlus 2006. Getting Started, AspenTecth
3. ** PRO/II - User's Guide, Simsci, U.S.A., 2004

4. W.L Luyben, Plantwide ,dynamic simulators in ché;

5. Dimian A.C., Bdldea C.S., Chemical Process Desi

82 Seminar / laboratory

Teéchmg methods

Remarks

1 . Process simulators — general presentation.

Explanation. Problem solving.

Examples solved by using the
computer.

2. Presentation and usage of CHEMCAD process
i simulator.

Explanation. Problem solving.

Examples solved by using the
computer.

3. Presentation and usage of PRO/II process simulator.

Explanation. Problem solving.

Examples solved by using the
computer.

Presentation and usage of AspenPlus process
simulator.

Explanation. Problem solving.

Examples solved by using the
computer.

7. Case studies from the chemical industry solved by
using CHEMCAD, PRO/II si AspenPlus. Vinyl
acetate process. Acrylonitrile process. -

Explanation. Problem solving.

Examples solved by using the
computer.

ibliography

1. *%% CHEMCAD User’s Manual The Chemstatlo




9. Corroborating the content of the discipline with the expectations of the epistemic community,
professional associations and representative employers within the field of the program

e Students acquire a solid knowledge base by the concepts and theoretical and methodological approach
on mainly practical aspects and by using dedicated software in the field, according to partial
competences required for occupations listed in Grid 1 - RNCIS.

10. Evaluation

10.2 Evaluation methods 10.3 Share in
the grade (%)

Type of activity

10.4 Course

Individual Project — 75 %
Mathematical modeling and
simulation of a technological
process specified by the
examiner. Representation
and analysis of obtained
results.

Exercises and homeworks 25 %
using: ChemCAD, PRO/II
and Aspen Plus.

10.5 Seminar/lab
activities

10.6 Minimum performaﬁcé standards

e Attendance at seminar / laboratory in 90% (maximum 1 absence)
e Correct identification of the necessary equipments from the unit library of a process simulator for
modeling a complex process.

Date Signature of course coordinator Signature of seminar coordinator
May 15, 2014
Date of approval Signature of the head of department
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