SYLLABUS

1. Information regarding the programme

3nitf;ﬁ};zr education Babes—Bolyai Universitaty of 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 / Advanced Chemical Process Engineering
Qualification

2. Information regarding the discipline

2.1 Name of the discipline Process Modelling and Artificial Intelligence - CMIE7312

2.2 Course coordinator Conf. dr. ing. Cristea Vasile Mircea

2.3 Seminar coordinator Conf. dr. ing. Cristea Vasile Mircea

2.4. Year of I (2.5 1 |2.6. Type of E |2.7 Type of | Compulsory

study Semester evaluation discipline

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

3.1 Hours per week 3 | Of which: 3.2 course | 2 3.3 1
Time allotment: hours
Learning using manual, course support, bibliography, course notes 40
Additional documentation (in libraries, on electronic platforms, field documentation) 30
Preparation for seminars/labs, homework, papers, portfolios and essays 30
Tutorship 3
Evaluations 3
Other activities: .......c.........

4. Prerequisites (if necessary)

4.1. curriculum e Basic science, mathematics or engineering knowledge

4.2. competencies e Basic computer using skills

5. Conditions (if necessary)

5.1. for the course e Students should switch off the mobile phones during courses and

seminars.

e Students should be present at the courses without any time delay.

5.2. for the seminar /lab e The deadline for presenting the homework results will be agreed




activities

between the seminar holder and the students. No delay is accepted for
the presentation of the homework results unless well-founded reasons

are proven.

In case of presenting the homework with delay, the grade will be

penalized by 0.5 points/ week of delay.

Students should be present at the seminars without any time delay.

6. Specific competencies acquired

8. Content

conversation,
exemplification, debate

Teaching methods Remarks
Lecture giving, Teaching materials:
explanation, PowerPoint

presentations; Matlab,
Simulink, NN Toolbox
and COMSOL




application examples

2. General formulation of the conservation

nciples (laws) both in integral and differential form.
lance volumes used in process system applications.
nstitutive relationships used in process modelling.

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

.1.3. Total and component mass conservation

ances, energy conservation balance and momentum
nservation balance for processes with lumped
rameters (PLP) (I).

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

4. Total and component mass conservation

nces, energy conservation balance and momentum
nservation balance for processes with lumped
meters (PLP) D). Coupled Differential and
gebralc Equatlons (DAE)

| Lecture giving,

explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

5. DAE Index Normahzatlon of the DAE. Stability
the DAE. Stiff DAE Numerical soluﬁons of the
ferentxal equations and DAE.

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

DP). Balance volumes. Initial conditions. Boundary
conditions. Dirichlet, Neumann and Robbin boundary

| 8;1.6. Modelling processes with distributed parameters

| Lecture giving,

explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

7. Non-dimensional forms of the of the PDE for the
P models. Classification of the PDP models:

abolic, hyperbolic and elliptic forms. PLP models
ed for representing PDP.

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

.8. Methods for solving PDE. Finite difference
thods for solving parabolic equations, Crank-
cholson method. Solving elliptic equations.
Orthogonal collocation. FEM.

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

3.1.9. Statistical modeling using artificial neural
ietworks (ANN). Natural and artificial neuron.

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples

. 1.10. Multilayer ANNs. Supervised and
supervised learning. Linear ANNS.

| Lecture giving,
| explanation,

conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox
and COMSOL
application examples




1.11. Feedforward ANN and the backpropagation
aining algorithm.

Lecture giving,
explanation,
conversation,
exemplification, debate

Teaching materials:
PowerPoint
presentations; Matlab,
Simulink, NN Toolbox

‘ganizing maps, prediction and classification using

exemplification, debate

and COMSOL
application examples
, Lecture giving, Teaching materials:
1.12. Radial Basis and probabilistic ANN, Self eXP lanatlc?n, PowerPo;nt )
7 conversation, presentations; Matlab,

Simulink, NN Toolbox

.1.13. Models using fuzzy logic.

and COMSOL

application examples
Lecture giving, Teaching materials:
explanation, PowerPoint
conversation, presentations; Matlab,

exemplification, debate

Simulink, NN Toolbox

diagnosis and control

exemplification, debate

ibliography“ o

- VCH, 2007.

Englewood Chffs NJ 07632, 1994.

cataliticd, Bditura Casa Car;n de Stnnta 2003.

Katalin Hangos, Ian Cameron Process Modelling and
L. Ingham LJ. Dunn, E. Hemzle J.E. Prenosil, J.B. Snz

Simon Haykin, Neural Networks A Comp1 ehensive Foun
Paul Serban Agachi, Zoltan K. Nagy, Mircea Vasile Criste

Case Studies in Process Engineering, WILEY-VCH Ver
V. M. Cristea, V. Marinoiu, S. P. Agachi, Reglarea predzct

- Note: titles of the bibliography items may be found at the Lib
Materials Chair, at the Faculty of Chemistry and Chemical

Central Library of Babes-Bolyai University and at the Library o

2 Seminar / laboratory

Teachlﬁg methods

and COMSOL
application examples
| Lecture giving, Teaching materials:
explanation, PowerPoint
1.14. Mathematlcal models for process fault conversation, presentations; Matlab,

Simulink, NN Toolbox
and COMSOL
application examples

Remafké T

8.2.1. Applications for PLP modelling: liquid

Conversation method,
learning by discovery,

Student’s work: course
and literature study

accumulation tank, continuous stirred tank reactor, individual learning, team | (bibliography),
evaporator, distillation column, alcoholic fermentation | working, application recapitulating Matlab
oreactor; normalization of the differential equations. | building and Simulink
programming.

2.2. Application for complex modelling of PLP:
ctivated Sludge Waste Water Treatment Plant
cluding organic compounds and nitrogen removal
(aerated reactors anoxic reactors and settler), The
SM1 model. :

Conversation method,
learning by discovery,
individual learning, team
working, application
building

Student’s work: course
and literature study
(bibliography), solving
the homework
(project).

2.3.‘~App1ication for modelling PDP: tubular heat
changer. Application for 3D heat transfer.
pplication for river pollution.

Conversation method,

| learning by discovery,

individual learning, team
working, application
building

Student’s work: course
and literature study
(bibliography),
individual study, team
study, solving the




homework (project).

Conversation method,
learning by discovery,

Student’s work: course
and literature study

individual learning, team | (bibliography),

working, application individual study,

building solving the homework
(project).

Conversation method,
learning by discovery,
individual learning, team
working, application
building

Student’s work: course
and literature study
(bibliography),
individual study, team
study, solving the
homework (project).

Conversation method,
learning by discovery,
individual learning, team
working, application
building

Student’s work: course
and literature study
(bibliography),
individual study,
solving the homework

(project).

Conversation method,
learning by discovery,
individual learning, team
working, application
building

Student’s work: course
and literature study
(bibliography),
individual study,
solving the homework
oject)

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 The preparation of the course content was performed as a result of changing opinions with professors
from ETH Zurich, within the institutional partnership project “Advanced process engineering for
Master and joint PhD education”, IB7420-111104.

e Feedback from industry (Companies: Azomures, Oltchim, ChimComplex) has been used to comply
with the expected competencies desired by potential employers.

10. Evaluation

Type of activity

10.2 Evaluation methods

10.3 Share in the
grade (%)




10.4 Course

Written examination.
Access to examination is
conditioned by the
presentation of the
homework solutions.
Examination fraud: the
student is expelled from the
exam according the ECTS
regulations

50%

10.5 Seminazr/lab activitie

The solutions of the
homework problems should
be presented at the very
next laboratory/seminar
meeting

10%

40%

10.6 Minimum performance standards

Ability to apply modelling and artificial intelligence engineering tools to engineering practice
cases (CSTR and PFR cases); design of experiments and projects using computed aided
engineering tools (CSTR and PFR cases).

Capability to critically analyse own approach for solving problems; use computer and English
language for continuous learning.

Date

5.05.2014

Date of approval

.......................................

Signature of course coordinator Signature of seminar coordinator






