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A The Higher Institute of Engineering, EI Shorouk City
Chemical Engineering Department

Chemical Engineering
Program Specification

(New curriculum of academic year 2024/2025)

A. Basic Information

1. Program Title: Bachelor’s degree of Chemical Engineering.
2. Program Type: Single
Department responsibility: Chemical Engineering Department.
Date of program regulation approval: 2019
Date of program specification approval: 2024/2025

Staff Members

Chemical Engineering Program is taught by 24 highly qualified staff members. (Appendix 4).

No. of staff members Full- time Part-time
Engineering Courses 6 1
Basic Sciences Courses 17 -

B. Professional Information

Preamble

Chemical Engineering is one of the most challenging and rewarding careers one can choose. One of the

hallmarks of a chemical engineering education is flexibility. Students study chemical processes at the

molecular level and the chemical plant level and gain an education deeply grounded in mathematics,

chemistry, physics, biology, and materials science . . . not to mention engineering itself.

Technical knowledge alone is not enough, and chemical engineers must also understand engineering

economics, project management, and global business practices.

The chemical industry is one of the major driving forces of our nation’s economy. From innovations and

continual improvements made by chemical engineers flow every new medicine, electronic device and

high-performance material, plus new technologies for cleaning the environment and feeding and clothing

the world’s population.

An education in chemical engineering can serve as the foundation for a wide variety of careers. Many,

but not most, chemical engineering jobs can be found in the chemical process industry, including oil and

chemical companies, but other large employers of chemical engineers include organizations involved

with food and consumer products, semiconductors, energy and environmental engineering,

pharmaceuticals, and cosmetics.

Chemical engineers typically work to design new processes, improve existing processes, reduce

manufacturing costs, research, and develop new processes and products, and manage corporate assets.
1. The Program Aims

The mission of the Chemical Engineering program is to harness the capabilities and efforts to build, train

and qualify chemical engineer professionally to conduct research and provide advisory services

specialized in Chemical Engineering and science applications.

The Chemical Engineering programmer aims are providing future engineers with appropriate theoretical

knowledge and technical skills to respond to the professional market demands in the field of Chemical

Engineering. The program is identified to satisfy graduates’ and stakeholders’ needs and to fulfil the

program mission.

The graduates of Chemical Engineering program should be able to:
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1.1 Apply knowledge and advanced technical skills in chemical engineering.

1.2 Utilize and manage resources creatively through effective analysis and interpretation skill.

1.3 Recognize the potential and applicability of computer-based methods in chemical engineering
design.

1.4 Address the issues of process dynamics and control in plant operation.

1.5 Plan and execute research work, evaluate outcomes and draw conclusions.

1.6 Identify and control the impact that chemical engineering has on society from an environmental,
economic, social and cultural point of view.

2. The Attributes of Chemical Engineer

The Chemical Engineering Program adopted the NARS attributes for Engineering and
Chemical Engineering. The graduates of Chemical Engineering should have the ability to:
2.1 Master a wide spectrum of engineering knowledge and specialized skills and can apply
acquired knowledge using theories and abstract thinking in real life situations.
2.2 Apply analytic critical and systemic thinking to identify, diagnose and solve engineering
problems with a wide range of complexity and variation.
2.3 Behave professionally and adhere to engineering ethics and standards.
2.4 Work in and lead a heterogeneous team of professionals from different engineering specialties
and assume responsibility for own and team performance.
2.5 Recognize his/her role in promoting the engineering field and contribute in the development of
the profession and the community.
2.6 Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.
2.7 Use techniques, skills and modern engineering tools necessary for engineering practice.
2.8  Assume full responsibility for own learning and self-development, engage in lifelong learning
and demonstrate the capacity to engage in post- graduate and research studies.
2.9 Communicate effectively using different modes, tools and languages with various audiences;
to deal with academic/professional challenges in a critical and creative manner.
2.10 Demonstrate leadership qualities, business administration and entrepreneurial skills

3. Learning Outcomes (LOs) of Chemical Engineering Program:.

Learning Outcomes (LO's) Chemical Engineering
Upon successful completion of program, the graduate should be able to:

Az Identify and formulate, engineering fundamentals, basic science, and mathematics in the field of
Chemical Engineering.

A1z Follow methodologies and techniques and explain the data collection and interpretation principle
in solving engineering problem.

Au3 Apply engineering fundamentals, basic science, and mathematics to solve engineering problems
Az.1 Develop and conduct appropriate experimentation and/or simulation

Az2 Analyze and interpret data, assess, and evaluate findings, draw simplified equipment flow sheets,
charts, and curves, and interpret data derived from laboratory observation

Az .3 Use statistical analyses and objective engineering judgment to draw conclusions

Az Discuss topics related to humanitarian interests and moral issues.
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As2 Analyze the environmental impacts of different industries, to minimize the waste and treat the
industrial facilities.

As3 Apply engineering design processes to produce cost effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development.

As.4 Use Chemical Engineering IT tools and programming in design

Aas1 Explain the business and the management principles relevant to chemical engineering

A2 Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues, and risk management principles.

As.1 Practice research techniques and methods of investigation as an inherent part of learning
As.1Plan, supervise and monitor implementation of engineering projects, taking into consideration other
trades requirements.

Av.1Function efficiently as an individual and as a member of multi-disciplinary and multicultural teams
As.1 Write technical language and technical report

As2 Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

Ao Use creative, innovative, and flexible thinking in problem solving and design.

Av.2 Acquire entrepreneurial and leadership skills to anticipate and respond to new situations.

Auzo1 Acquire and apply new knowledge in deal with the fundamental problems and troubleshooting in
chemical engineering plants.

Auo.2 Practice self, lifelong and other learning strategies.

B1.1 Explain the essential facts, concepts, theories and the characteristics attributes of organic and
inorganic reactions and its applications in the chemical process industries

B1.2 Use The conventional procedures of chemical analysis and characterization common engineering
materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles techniques in chemical
engineering

B1.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process utilizing a full range of
chemical engineering principles and techniques including Mass and Energy Balance, Thermodynamics,
Mass Transfer, Heat Transfer, Momentum Transfer, Kinetics of Chemical Reactions, Reactor Design,
Instrumentation and Control of Chemical Processes, and Process and Plant Design.

B2.1 Engage in the recent technological changes and emerging fields relevant to chemical engineering.
B2.2 Act as a professional chemical engineer and respond to the challenging role and responsibilities.
Bs.1 Explains basic information and methods of evaluation, good analysis, modelling and simulation of
industrial processes

Bs.2 Apply numerical modelling methods and/or computational techniques appropriate to chemical
engineering.

Ba4.1 Discuss the principle of quality assurance required for system, codes and standards, the health,
safety requirements and environmental issues in the Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design, operate, inspect and
maintain chemical engineering systems.
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C1 Acquire insight in the development of raw material, methods of conversion into a useful product,
improve the ability to select proper material of construction of equipment in industrial process
C2 Design and operate different processing systems in the chemical process industries including
petroleum refining and gas processing and assess the balance of cost, quality and effects on the
environment in production operations
Cs Apply the concepts of project economics and resources evaluation methods for design and decision
making under conditions of risk and uncertainty.
4. Academic Standards
The program adopts the National Academic Reference Standards (NARS 2018) for Engineering in the
General ( level A) and Chemical Engineering ( level B ) in Specialized Competencies and ARS (level
C) in highly specialized competencies as explained in tables in Appendix1. It was approved by the
department council in 12/7/2021 academic council 16/8/2021. The matrices and tables of the program
are shown in Appendix1 which include the following Matrices:
- The extent to which the Institute Mission matches the program Mission.
- The extent to which the program Mission matches the program Aims
- The extent to which the program Mission matches the Graduate Attributes
- The extent to which the program Aims matches the Graduate Attributes
- The extent to which the program Aims matches the program competencies
- The extent to which the Graduates Attributes matches the program competencies
- National Academic Reference Standards (NARS) with targeted learning outcomes for the LOS
program
- The curriculum mapping matrix of the individual courses to the program competencies targeted
for the program. This appendix was developed by the program coordinator, assistant
coordinators and professional staff members, the mapping matrix shows that the program
courses present balanced to the program LO’s
- Analyzing the program’s competencies into knowledge and skills outcomes, and they were
approved by the Department Council No. (4) on 12/7/2023 and the Academic Council after
being reviewed by the external auditor.
5. Benchmark Reference
e A brain storming was made in a meeting dated 24/3/2021 in the Chemical Engineering
Department to define the program competencies (Highly specialized)
e The engineering sector and Supreme Council of Higher Education 2020
e The Egyptian NARS 2018, 2" edition

e Preparation of matrices that demonstrate the adoption of the NARS 2018 academic reference
standards:

e The reference mark C1 has been identified from the NARS 2018 standards document
(Metallurgical Engineering).

e The reference mark C2 has been identified from the NARS 2018 standards document (Textile
Engineering).

e The reference mark C3 has been identified from the NARS 2018 standards document
(Petroleum Engineering).

e The reference marks C2 and C3 have been confirmed by the following universities:"
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1. Stanford university
Undergraduate Program | Chemical Engineering (stanford.edu)
2. University of California, Berkeley

Chemical Engineering/Nuclear Engineering Joint Major < University of California, Berkeley

6. Program Structure and Contents
A. Program duration Five years including a preparatory year
B. Program Structure:
The main structure of the chemical engineering program is performed according to the Engineering,
Technological, Industrial Studies Sector Committee and Standards of National Authority for Quality
Assurance and Accreditation.
The chemical engineering program includes 65 courses of total 250 contact hours; these courses are
classified according to the relevant sector NARS requirements to the following subject areas:
Humanities and Social Sciences
Mathematics and Basic Sciences
Basic Engineering Sciences
Applied Engineering and design
Computer Application and ICT
Projects and Practice
. Selective Subjects
The following are the subjects taught during this program

NoookrwnpE

prep 1st Semester

First semester Topic Area
Teaching Hours Marking
8 CourseName | , | 5|2 | 5| §| «|=¢ g glael2]| e8] E 3 ;Z:_?(L

© S| 2 82|88 ] £ [=|2|8|uq59s2

0818|228 |8g| B |E|8|=s|2|5|=]|2

= & 3 I = o & 3
PHM 011 Mathematics (1) 21 - | 4 90|60 - 4 150
PHM 013 Physics(1) 21125930/ 30 2 S 150
PHM 015 Mechanics (1) 2121 -141]9 |60 - 2 4 150

Engineering 3
ARC 011 Drawing& 1 2 - 3 16040 - 2 100
Projection (1)
CHE 011 Chemistry 2 1214|6020 20 2 4 100
HUM 013 ICDL 1 - 21313 ]10] 10 2 3 50
Technical English 2
HUM 011 Language (1) 1 -1 1]2]|3f|10] 10 1 50
11 | 8 6 2 17 3 3 250
5
Total hour of first semester 25 Total marks
7
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Chemical Engineering Department

The Higher Institute of Engineering, EI Shorouk City

prep 2" Semester

Second semester Subject Area
Teaching Hours Marking
@ Sl | o228 | rom
— = —_ ~ 151 . Q A 5 o =1
8 CourseName | o | 8| 3| 5| &8 |« |E|e|g|as|2|2l8 |8 ota
S S|B9 g|ggE 9| 2|2 Eqzdg |z |marks
5 = o = - 2 . 3 . =
185|888 |89 |c|8|s|B|5]7]|8
El&E|F | 2 & | =2 o |& | &
PHM 012 | Mathematics (2) 2 4 (90|60 - 4 150
PHM 014 Physics(2) 2 1 2 5 90 | 30 | 30 5 150
PHM 016 Mechanics (2) 2 2 - 4 19060 - 4 150
Engineering 5
ARC 012 Drawing& 1 2 5 | 60|20 | 20 100
Projection (2)
PHM 017 Production 1 2 |3 |45]15]15 3 75
Technology
History of
HUM 014 engineering and 2 - 2 (50|25 )| - 75
technology
Technical English
HUM 012 Lanoace ()| L 2 |30 |10]10 50
11 7 3 5
750
Total hour of second semester Total marks
*mathematics (1)&(2), Physics(1)&(2), Mechanics(1)& (2) Engineering Drawing& Projection(1)& (2)are continuous subject
First Year / 1t Semester
First semester Subject Area
Teaching Hours Marking = 5 o
s S8 |9 | g g . Total
3 CourseName | , | _ | - S e e T < =T A =S - BB 23 Oti
(&) £ |2z 82| sg| 8| 8 S8R F| Gl cg 2 WAl g=| 298 83 marks
5| 28| 82|28\ 55| 5| 8| 5|8 |B | Y |g|E9 a3
4 (= X = e &g X E S m <Q(' 8
CHE 121 Inorganic
Chemistry 2 - 4 75 | 30 20 2 4 125
Introduction to
Chemical
CHE131 | gngineeringand | 2 | 2 4 |90 |35 - 4 125
Petroleum
Processing
PHM 171 | Mathematics (3) | 2 2 4 |90 | 35 - 125
PHM 173 Physics(3) 2 | 1 4 75|30 20 125
CHE 151 | Machine Design 2 1 3 70 | 30 _ 3 100
HUM Selective course
1m Humanities (1) 2 1 3 50 | 25 - 75
HUM Technical
172 reports 2 - 2 | 50|25 - 75
14 7 8 3
. 750
Total hour of first semester 24 Total marks
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Chemical Engineering Department

First Year / 2nd Semester

Second semester Subject Area
Teaching Hours Marking = ) . © N
@ < ) A ; &) 3 = £ S
- o S = @ o : 3 . g 9 3 ota
* _ — — < X< = m g > | o
S Course Name 8 |24 34 8| 3|28 |Se Elo|las|l2|adHc | e | marks
2 s3 53 = c Z |1 8¢ 2 R Y O g5 & | 3
2 S8 38 & s s | g0 & : S .1 & ] g | .= 8
3R 8| E| S |EY 8| E|lE|le|2|s|E]s
[ & w22 ©C x| &
CHE - -
1y | Oreanic Chemistry 1) |, |24 |7530]|20] 2 4 125
CHE Inorganic and
123 Analytical Chemistry 2 - 2 4 | 7513020 2 4 125
PHM -
172 Mathematics (4) 2 [ 2| -] 4]9|3]|-]2 4 125
PHM ]
174 Mechanics (3) 2 2 - 4 |70 [ 30 | - 2 4 100
CVE Principles of
112 Construction 2 1 - 3 |70 (30| - 2 3 100
Engineering
EPM Electrical and
116 Electronic Engineering 2 1 - 3 |70 (30| - 2 3 100
HUM Selective Courses
173 Humanities (2) 2 Ll -3 5025 - 13 i
14 7 4 3 1141 8 750
Total hour of second semester 25 Total marks
* Inorganic Chemistry& Inorganic and Analytical Chemistry are continuous subjects
* Mathematics (3) &(4) are continuous subjects
Second Year / 1t Semester
First semester Subject Area
Teaching Hours Marking = | 4 _ " N
3 - AR % |5 | £ | Total
_ _ = x -~ € Q 1 n 5 Q ® o
3 CourseName | @ | 5,8, 2 5| 5|58 E|[S| 5| 2| 2g2q& |S|mark
21838383 |28/ 2|89 5|2 c|o]|eqeq2|2] S
5 < S S 0 & S = : = : a £ = 5
- - - R N N R
CHE i -
P Orga“'c(%hem'sw 2 2 | 4| 7153 |2]:2 4 125
CHE
231 Momentum 3|3 -|6|110)l6s5] - | 2 6 175
CHE Physical Chemistry
222 and 2 1 2 5 90 40 | 20 2 5 150
Thermodynamics
CHE Fundamentals of
230 Mass and Energy 2 3 - 5 | 100 | 50 - 2 4 1 150
Balance
HUM "
271 Humanities (3) 2 1 - 3 50 | 25 - 1 3 75
HUM Research and
272 Analysis Skills 2 1 B 3 S0 |25 B 1 3 75
13 9 4 8 19 1
i 750
Total hour of first 26 Total marks
semester
9
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Chemical Engineering Department

The Higher Institute of Engineering, EI Shorouk City

Second Year / 2"9Semester

Second semester Subject Area
Teaching Hours Markin =
g I I g (2|8

8 c \ o o el e2|s| 2|8 ‘g s | 8|3 | Total
[%] —_— =1 — = Q. —

3 ourseName | 8 | s 8o 3 | 5 8| 8 E 2l g | 2|lad<Ha | e | marks
3 g3 83 <€ g S p=an o . g g s 2
2|22 28 8|24 5| S5 |5 |c|&|a|BlE]2)|8
Sl 1@ - T I = - T8 |8 |3

CHE Physical
223 Chemistry and 2 1 2 5 90 | 40 20 2 150
Phase Equilibrium
CHE Organic and 4
224 Biochemistry 2 B 2 4 75 | 30 20 2 125
PHM | probability and 2
271 Statistics 1 1 - 2 70 | 30 B 2 100
CHE | Principles of 3
233 Mechanical 2 1 - 3 70 | 30 - 2 100
Engineering
CHE Selective Courses 4
2XX1 @ 2 2 - 4 90 | 35 - 2 125
HUM . 3
273 Humanities (4) 2 1 - 3 50 25 - 1 75
Environmental 3
HUM -
274 Evaluation 2 1 - 3 50 25 - 1 75
Impacts
137 | 4 6 |5]°9 4
750
Total hour of second semester 24 Total marks
Third Year / 1%t Semester
First semester Subject Area
Teaching Hours Marking o ) o °
< 0 Lol 2] g @ MEEE Total
8 Course Name s l=sl=wsl 5| | 2| sE|8lglal?e,. |2l ]| 8
O 1 29 8g | &gl S SE | = G 8 S8 <] = o | marks
S 53 53 < Eg = =W El = | g 50 si < =
§158c8s |Sd 5| 85 |§|lc|&|lq8 |E|=2]|B
— = o s o L4
JFTeq B SIS 82|29 |88z
Mechanical Unit 5
CHE 371 Operations 2 [ 3| - | 5| 9 |35 - 2 125
Organic Chemical
CHE 361 g,ndustries 2 - 2 | 4| 75 | 30 20 2 2 2 125
Inorganic Chemical 2 2
CHE 362 Industries 2 - | 2| 4 | 9 |4 20 |2 150
Heat Transfer and its 5
CHE 331 Applications 2 3| - | 5 [ 100 50 - 2 150
Applied Electrochemistry 2 2
CHE 341 and Corrosion Engineering 2 2 - 4 90 35 - 2 125
3H7L1JM Project Management ) 1 - 3 50 25 - 2 3 75
12 9 4 16 3 4 2 -
Total hour of first semester 25 Total marks
10
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Third Year / 2" Semester

Second semester Subject Area
Teaching Hours Marking o o ] o ®
L o | E e I gl oi ‘é 5 Total
8 Course Name 8 5484 23| 2| 5| FE|E|S| 5|22 E| S marks
2|59 55 | | 2| gd ||| |&l51sY & 2
§|2888 5| 2|5 85 |6l |8|a|ElE]s]|E
- Bl 1 B N B
CHE Material Science
342 and New Materials | 2 | 2 4 90135 ) 2 4 129
CHE Polymer
363 Engineering 2 - 2 4 75 | 30 20 2 2 2 125
CHE High Temperature
364 Industries 3 - 2 5 90 | 40 20 2 3 2 150
CHE Modeling and
Simulation in
351 Chemical 2 3 - 5 | 100 | 50 - 2 5 150
Engineering
CHE .
3XXo Selective Course(2) ) 2 - 4 90 | 35 - 2 4 125
CHE ) .
3YY Field Training (1) - - 3 3 - 75 - 3 75
1 | 7 7 41515 5 6
750
Total hour of second 25 Total marks
semester
Fourth Year / 1% Semester
First semester Subject Area
Teaching Hours Marking R )
" — . ) 3] ) : 3] >
5|58 g4 2 p = |35 E|= 2 5|8 29| < 2
g |52 228 3| 2|8 |59§|€e|E|ls|8E |28
18| s> & a2z |8 |83
Mass Transfer and 4
CHE 431 Multi-stage 2| -4 ([8 |3[15]2 125
Separations (1)
Petroleum Refining 4 1
CHE 491 Engineering 2 2 1 5 75 30 20 2 125
Chemical Reactors 3 3
CHE 451 and Vessel Design 3 3 - 6 100 | 50 - 2 150
Process and Plant
CHE 452 Design 2 2 - 4 80 (30| 15| 2 4 125
Chemical Engineering 1 3
CHE 453 Lab 1 - 3 4 60 (20 ] 20| 2 100
CHE 42z Graduation Project 1 - - 1 - - - - 1 =
CHE4YY |  Field Training (2) -l -3 ]3] - |75 -]- 3 75
11|97 161 3 |8 200
Total hour of first semester 27 Total marks
11
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Chemical Engineering Department

Fourth Year / 2" Semester

Second semester Subject Area
Teaching Hours Marking =
= 5] 3 8 3
3 N ol |l = e | z g% oi Bl 3 Total
— = < = =4 = o
3 Course Name tlsd8d 3| 8|52 E g g | 2|dd<dz¢c o marks
218384 =| s > | 8¢ el w ] gq 29 9| 5
< 2 < g s g £ S § L % g T m S(' g =) 2
Fl = [~ & Xz 2 Clal| &
CHE Mass Transfer and 4
peds Multi-stage 2 | 2 4 | 8 [30] 15| 2 125
Separations (2)
§5H4E Process Control 2 2] -14/|100]50 - 2 2|2 150
CHE Economics of 4
455 Chemical Plants 212|470 )3} - 2 Hel
CHE Environmental 3 1
481 Engineering 2 1 1 4 60 20 20 2 100
CHE . 2
- - 2
AXXs Selective Course 3) | 2 | 2 4 | 90 | 35 125
CHE . . 4
477 Graduation Project | 1 - 3| 4 - 75 | 125 - 200
11 ] 9 4 131 2 5 4
800
Total hour of second 24 Total marks
semester

*Mass transfer & separation operation (1),(2) are continuous subjects

Total teaching hours and subject distribution over the subject areas chemical engineering

Program Specification
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c 3 o o o —_ o 172]
2| & b7 = & 5
g5| I8 | o w 0s [ Tk =
Sol 85 | 35| o | 58 | 85 2 =
| 235 <5 a 2 A 5= X =
5¢| g0 gD i o = 5 3
=] g S o 1S 2 =
o2| § < 3 o n

I o

Total prep year 1% Semester 25 2 17 3 3

Total prep year 2" Semester 25 4 13 3 5

Total 1st year 1% Semester 24 5 8 8 3

Total 1st year 2" Semester 25 3 14 8

Total 2nd year 1% Semester 26 6 19 1

Total 2nd year 2" Semester 24 6 5 9 4

Total 3rd year 1% Semester 25 16 3 4 2

Total 3rd year2" Semester 24 4 5 5 5 6

Total 4th year 1%t Semester 27 16 3 8

Total4th year 2" Semester 24 13 2 5 4

Total of Five Years 250 26 57 54 53 22 22 16

% of Five Years 100% | 10.4% | 22.8% |21.6% | 21.2% 8.8% 8.8% 6.4%

NARS % 100% | 9-12% | 20-26% [20-23%| 20-22% | 9-11% | 8-10% 6-8%
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Courses in the Chemical Engineering Program according to Engineering Studies Sector Committee
Requirements as follows

Topic Area ) "
E=R%) S =] é g
: S8 2lo |88 | % ERE= B =
Topic 25 88 2|85 885288 8 =
SEocg 83|8s |52|2£98%8| S o
E2 32 EE|Ev 23/3388¢2 &8 S
EZes 208 $9%57Es g @
=1 = 7] c o - (=)
Ta sao | g LI 5 -
Humanities and Social Sciences 21 14
Business Management 7 5
Engineering Culture 12 8
Mathematics and Basic Sciences 52 37
Basic Engineering Sciences 72 48
Applied Engineering and design 73 51
Projects and Practice 13 7
Total Credit hours 14 | 5 8 37 48 51 7 170
Total Contact hours 21 | 7 12 52 72 73 | 13 250
% Credit hours 8.24%|2.94 %| 4.71% |21.76%28.23%| 30% 4.12% 100%
%Contact hours 8.4%  2.8% | 4.8% |20.8% | 28.8%(29.2% 5.2% | 100%
The Engineering Studies Sector Committee | & | £ | ¢ L N S |2
Requirements e 2 L S B
e | @ ¥ = & & ¥
Topic Area »
5 @
o >
» 8 S » S 9 < 2
Topic 25 o & =58 £5 g =
P = D E SNE| Neg = 3
o O = @ Q= o = o IS =
> .= = .= S © .= c = O o
£ 3 S $53| o5 =
5§ °§ °28 2% | B @ §
2 x S| &< IS =
|_
University Requirements 24 16
College Requirements 75 49
General Specialization Requirements 86 59
Specialization requirements 65 46
Total Credit hours 16 49 59 46 170
Total Contact hours 24 75 86 65 250
% Credit hours 9.41% 28.82% 34.71% 27.06% 100%
% Contact hours 9.6% 30% 34.4% 26% 100%
; ; Min. Min. Min. Max.
Graduation Requirements 8% 20 % 3504 30%
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The above tables show the contact hours distribution and the requirements of

e The engineering sector and Supreme Council of Higher Education 2020

e The Egyptian NARS 2018, 2" edition
It is the evident that the current program fulfills the NARS, The engineering sector requirements and
Graduation requirement.

7. Courses contributing to the program
Courses Code:
Title course: See Appendix 2 Course Description
Content:

8. Program Admission Requirements
- Secondary Egyptian Schools Graduates.

- Secondary School Certificate Graduates of other countries are eligible to join this program if
they meet the minimum grades set by Admission Office of the Ministry of Higher Education.

- The study begins with a preparatory year for all students before specialization in Chemical
Engineering. Students departmental allocation is in accordance with the institute Council
regulations.

9. Regulations for Progression and Program Completion

= The student is considered successful if he passes the examinations in all courses of his class.

= The student is promoted to the next higher level if he fails in not more than two subjects of his
class or from lower classes.

= In addition to the two subjects mentioned in the previous item, the student who fails in two
subjects in humanities and social sciences, whether from his class or from lower classes, is
admitted to the transfer to the consecutive higher level. Passing successfully in all courses
before attaining the B.Sc. degree is a prerequisite.

= The referred student has to sit the examination in the courses in which he has failed together

with the students studying the same courses. The student gets a pass grade when he passes the
examination successfully. In case the student was considered absent with acceptable excuse in a
course, he gets the actual grade,

= The grades of the successful student in a course and in the general grade are evaluated as follows:

- Distinction: from 85% of the total mark and upwards.

- Very good: from 75% to less than 85% of the total mark.

- Good from: 65% to less than 75% of the total mark

- Pass: from: 50% to less than 65% of the total mark

- The grades of a failing student in a course are either one of the following grades:

Weak: from 30% to less than 50% of the total mark
Very weak: less than 30% of the total mark.

= The B.Sc. general grade for students is based on the cumulative marks obtained during all the
years of study. The students are then arranged serially according to their cumulative sum.

= The student is awarded an honor degree if his cumulative sum is either distinction or very good
provided that he gets a grade not less than very good in any class of study other than the
preparatory year. Moreover, he should have not failed in any examination he sat in any class
other than the preparatory year.
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10. Methods and rules for student assessment

10.1 Teaching and learning methods.

teaching and learning methods

LOs of Chemical Engineering Program

Level C Highly

Level A General Competencies Level B Specialized Competencies Specialized
Competencies
ALl ALZ | AL3 | AZO AZ3 | A3 | A3Z | A3 | AZ4 | AL AAZ | AS.1 | ABD | AT | ABL | ABZ | AS | ASZ |AL0.1[ATO. BL1 B1Z | B13 | BL.4 | BL5 | BZ1 | B22 B3l | B32 BAl B2 c1 cz c3

Lectures / online lecure

Presentations and Movies

Discussions

Tutorials

Practical and Laboratory
experiments

Problem solving

Projects

Self-learning

Site visits /simulation
S&modeling

Researches and Reports

Cooperative work

Program Specification
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10.2 Assessment Methods

LOs of Chemical Engineering Program

Assesssement methods

Level A General | Competenci

s

Level B Specialized Competencies

Level C Highly
Specialized
Competencies

2| a3 | aza | aea [ aez | asa

a6l | A1 | ama

BL4 | 815 || Bzz| B3a

Bz | Baa | Baz | €1

Written exam

Oral Exam

Mid Term Exam(face to
face/online)

Attendance

sheet

Report

Laboratory Exam

Quiz

Online Quiz

11.Program Evaluation

Evaluator Tool
1- Senior students Questionnaire
2- Alumni Questionnaire
3- Stakeholders Questionnaire
4- External Evaluator(s) ( External Examiner (s) ) Report
5- Other societal parties Questionnaire

Program Coordinator: Head of Chemical Engineering Department
Associate prof. Dr. Ghada kadry

Date:

Signature: /\')(Q\\@ o

In The Department Council 2-9-2024
In The Academic Council 18-9-2024

Program Specification
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B9 Al dagany

Table (1) Analysis of Program mission

Chemical Engineering Program

Program Mission

Harness the capabilities and efforts to build, train and qualify
chemical engineer professionally to conduct research and provide
advisory services specialized in Chemical Engineering and
science applications

Society and
Environmental Ethics Mission
Affairs Mission

Post Graduate and

Learning Mission .
g Research Mission

Harness the capabilities and efforts to build, train and
gualify chemical engineer professionally, N N N

conduct research N N \

Provide advisory services specialized in Chemical
Engineering and science applications N N N

18
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Table (2) Matrix of Program mission and Institute mission

Program Mission

Harness the capabilities and efforts to build, train and qualify
chemical engineer professionally to conduct research and provide

advisory services specialized in Chemical Engineering and
science applications

Institute Mission:
exall Al

Aalidall 4paplSY el Ll JOA G gl o 0 )38 Gandiga Slac)

Jand) (3 s ilillaia g clalial (ol ddlide Gliaiadl 8 () jadie Gauige g Al

laall asinall 5 deliall cilibia g JelSil  alall Gl gk

45 5ty Al Al

Preparation of creative engineers through various academic programs. Graduate
distinguished engineers in different disciplines to meet the needs of the labor
market. The development of scientific research to integrate with the industry

and the local community requirements

Harness the capabilities and efforts to build, train and
gualify chemical engineer professionally,

Preparation of creative engineers through various academic programs.

conduct research

The development of scientific research

Provide advisory services specialized in Chemical
Engineering and science applications

Graduate distinguished engineers in different disciplines meet the needs of the labor
market

Program Specification
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Table (3) Matrix of Program mission and Program aims

Program Mission

Harness the capabilities and efforts to build, train
and qualify chemical engineer professionally to Program aims
conduct research and provide advisory services

specialized in Chemical Engineering and science

applications

1. Apply knowledge and advanced
technical skills in chemical
Harness the capabilities and efforts to build, train | engineering.

and qualify chemical engineer professionally, 2. Utilize and manage resources
creatively through effective analysis
and interpretation skill.

3. Recognize the potential and
applicability of computer-based
methods in chemical engineering
design.

4. Address the issues of process
dynamics and control in plant
operation .

conduct research 2. Utilize and manage resources
creatively through effective analysis
and interpretation skill.

5.Plan and execute research work,
evaluate outcomes, and draw
conclusions .

Provide advisory services specialized in
Chemical Engineering and science applications

2. Utilize and manage resources
creatively through effective analysis
and interpretation skill.

4. Address the issues of process
dynamics and control in plant
operation .

6. Identify and control the impact that
chemical engineering has on society
from an environmental, economic,
social and cultural point of view.

20
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Table (4) Matrix of Program mission and the attributes of chemical engineer

Program Mission

Harness the capabilities and efforts to build, train
and qualify chemical engineer professionally to The attributes of chemical engineer
conduct research and provide advisory services

specialized in Chemical Engineering and science

applications
1. Master a wide spectrum of
Harness the capabilities and efforts to build, train engineering knowledge and
and qualify chemical engineer professionally, specialized skills and can apply

acquired knowledge using
theories and abstract thinking in
real life situations.

2. Apply analytic critical and systemic
thinking to identify, diagnose and
solve engineering problems with a
wide range of complexity and
variation.

3. Behave professionally and adhere to
engineering ethics and standards.

4. Work in and lead a heterogeneous
team of professionals from different
engineering specialties and assume
responsibility for own and team
performance.

7. Use techniques, skills and modern
engineering tools necessary for
engineering practice.

9. Communicate effectively using
different modes, tools and languages
with various audiences; to deal with
academic/professional challenges in
a critical and creative manner.

7. Use techniques, skills, and modern
conduct research engineering tools necessary for
engineering practice.

21
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8. Assume full responsibility for own
learning and self-development,
engage in lifelong learning and
demonstrate the capacity to engage
in post- graduate and research
studies.

Provide advisory services specialized in

Chemical Engineering and science applications

2. Apply analytic critical and systemic
thinking to identify, diagnose and
solve engineering problems with a
wide range of complexity and
variation

3. Behave professionally and adhere to
engineering ethics and standards

5. Recognize his/her role in promoting
the engineering field and contribute
in the development of the profession
and the community

6. Value the importance of the
environment, both physical and
natural, and work to promote
sustainability principles

10. Demonstrate leadership qualities,
business administration and
entrepreneurial skills
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Table (5) Matrix of Program Aims and The attributes of chemical engineer

The attributes of chemical engineer

Program Aims

1. Master a wide spectrum of engineering knowledge and specialized skills
and can apply acquired knowledge using theories and abstract thinking in
real life situations

2. Apply analytic critical and systemic thinking to identify, diagnose and

solve engineering problems with a wide range of complexity and variation

7. Use techniques, skills, and modern engineering tools necessary for

engineering practice

8. Assume full responsibility for own learning and self-development, engage

in lifelong learning and demonstrate the capacity to engage in post-
graduate and research studies.

. Apply knowledge
and Advanced
technical skills in
chemical
engineering

2. Apply analytic critical and systemic thinking to identify, diagnose and
solve engineering problems with a wide range of complexity and variation

3. Behave professionally and adhere to engineering ethics and standards

7. Use techniques, skills and modern engineering tools necessary for
engineering practice

Utilize and manage
resources creatively
through effective
analysis and
interpretation skill.

2. Apply analytic critical and systemic thinking to identify, diagnose and
solve engineering problems with a wide range of complexity and variation

7. Use techniques, skills and modern engineering tools necessary for
engineering practice

9. Communicate effectively using different modes, tools and languages with
various audiences; to deal with academic/professional challenges in a
critical and creative manner

Recognize the
potential and
applicability of
computer-based
methods in chemical
engineering design.

3. Behave professionally and adhere to engineering ethics and standards

4. Work in and lead a heterogeneous team of professionals from different
engineering specialties and assume responsibility for own and team
performance

5. Recognize his/her role in promoting the engineering field and contribute in
the development of the profession and the community

8. Assume full responsibility for own learning and self-development, engage
in lifelong learning and demonstrate the capacity to engage in post-
graduate and research studies

9. Communicate effectively using different modes, tools and languages with
various audiences; to deal with academic/professional challenges in a
critical and creative manner

10. Demonstrate leadership qualities, business administration and

entrepreneurial skills

. Address the issues of
process dynamics
and control in plant
operation .

1. Master a wide spectrum of engineering knowledge and specialized skills
and can apply acquired knowledge using theories and abstract thinking in
real life situations

Plan and execute
research work,
evaluate outcomes
and draw
conclusions .
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The attributes of chemical engineer Program Aims

2. Apply analytic critical and systemic thinking to identify, diagnose and
solve engineering problems with a wide range of complexity and variation

6. Value the importance of the environment, both physical and natural, and
work to promote sustainability principles

8. Assume full responsibility for own learning and self-development, engage
in lifelong learning and demonstrate the capacity to engage in post-
graduate and research studies

2. Apply analytic critical and systemic thinking to identify, diagnose and
solve engineering problems with a wide range of complexity and variation

3. Behave professionally and adhere to engineering ethics and standards .
6. Identify and control

4. Work in and lead a heterogeneous team of professionals from different the impact that
engineering specialties and assume responsibility for own and team chemlcal_
performance engineering has on

society from an

5. Recognize his/her role in promoting the engineering field and contribute in environmental,
the development of the profession and the community economic, social,

and cultural point of

6. Value the importance of the environment, both physical and natural, and view.

work to promote sustainability principles
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Table (6a) Matrix of (LOs) for Chemical Engineering program and Program mission

(LOs) for Chemical Engineering program Program mission

Az ldentify and formulate, engineering fundamentals, basic science, and
mathematics in the field of Chemical Engineering.

Au.2 Follow methodologies and techniques and explain the data collection and
interpretation principle in solving engineering problem.

Au3 Apply engineering fundamentals, basic science, and mathematics to solve
engineering problems
Az.1 Develop and conduct appropriate experimentation and/or simulation

Az2 Analyze and interpret data, assess, and evaluate findings, draw simplified
equipment flow sheets, charts, and curves, and interpret data derived from
laboratory observation

Az.3 Use statistical analyses and objective engineering judgment to draw
conclusions.

Aog1 Use creative, innovative, and flexible thinking in problem solving and design.
Av.2 Acquire entrepreneurial and leadership skills to anticipate and respond to new
situations.

Ao Acquire and apply new knowledge in deal with the fundamental problems
and troubleshooting in chemical engineering plants.

Auo.2 Practice self, lifelong and other learning strategies.

B1.1 Explain the essential facts, concepts, theories and the characteristics attributes
of organic and inorganic reactions and its applications in the chemical process
industries

B1.2 Use The conventional procedures of chemical analysis and characterization
common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles techniqy
in chemical engineering

B1.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques including
Mass and Energy Balance, Thermodynamics, Mass Transfer, Heat Transfer,
Momentum Transfer, Kinetics of Chemical Reactions, Reactor Design,
Instrumentation and Control of Chemical Processes, and Process and Plant Design.
B2.1 Engage in the recent technological changes and emerging fields relevant to
chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the challenging role
and responsibilities.

Bs.1 Explains basic information and methods of evaluation, good analysis,
modelling and simulation of industrial processes

Bs.2 Apply numerical modelling methods and/or computational techniques
appropriate to chemical engineering.

Harness the
capabilities and efforts
to build, train and
qualify chemical
engineer
professionally

Program Specification 25




A The Higher Institute of Engineering, EI Shorouk City
Chemical Engineering Department

(LOs) for Chemical Engineering program

Program mission

Ci1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper material
of the construction of equipment in the industrial process.

C2 Design and operate different processing systems in the chemical process

industries including petroleum refining and gas processing and assess the balance
of cost, quality, and effects on the environment in production operations.

Cs Apply the concepts of project economics and resources evaluation methods for
design and decision-making under conditions of risk and uncertainty.

Az.1 Develop and conduct appropriate experimentation and/or simulation

Az Analyze and interpret data, assess, and evaluate findings, draw simplified
equipment flow sheets, charts, and curves, and interpret data derived from
laboratory observation

Az.3 Use statistical analyses and objective engineering judgment to draw
conclusions

As.1 Practice research techniques and methods of investigation as an inherent part
of learning

Av.1 Use creative, innovative, and flexible thinking in problem solving and design.
Aog.2 Acquire entrepreneurial and leadership skills to anticipate and respond to new
situations.

Au1o.1 Acquire and apply new knowledge in deal with the fundamental problems
and troubleshooting in chemical engineering plants.

Ao Practice self, lifelong and other learning strategies.

Bs.1 Explains basic information and methods of evaluation, good analysis,
modelling and simulation of industrial processes

Bs2 Apply numerical modelling methods and/or computational techniques
appropriate to chemical engineering.

B.4.1 Discuss the principle of quality assurance required for systems, codes, and
standards, the health, safety requirements, and environmental issues in the
Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design,
operate, inspect and maintain chemical engineering systems.

C1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper material
of the construction of equipment in the industrial process.

Cs Apply the concepts of project economics and resources evaluation methods for

design and decision-making under conditions of risk and uncertainty.

To conduct research

As.1 Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to minimize the
waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective solutions that
meet specified needs with consideration for global, cultural, social, economic,
environmental, ethical and other aspects as appropriate to the discipline and within
the principles and contexts of sustainable design and development.

Provide advisory
services specialized in
Chemical Engineering
and science
applications.
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(LOs) for Chemical Engineering program

Program mission

As.4 Use Chemical Engineering IT tools and programming in design

Aas.1 Explain the business and the management principles relevant to chemical
engineering

A2 Utilize contemporary technologies, codes of practice and standards, quality
guidelines, health and safety requirements, environmental issues, and risk
management principles.

As.1Plan, supervise and monitor implementation of engineering projects, taking
into consideration other trades requirements.

Az Function efficiently as an individual and as a member of multi-disciplinary
and multicultural teams

As.1 Write technical language and technical report

As2 Communicate effectively — graphically, verbally and in writing — with a range
of audiences using contemporary tools.

Aog1 Use creative, innovative, and flexible thinking in problem solving and design.
Aog2 Acquire entrepreneurial and leadership skills to anticipate and respond to new
situations.

B2.1 Engage in the recent technological changes and emerging fields relevant to
chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the challenging role
and responsibilities.

Bs.1 Explains basic information and methods of evaluation, good analysis,
modelling and simulation of industrial processes

Bs.2 Apply numerical modelling methods and/or computational techniques
appropriate to chemical engineering.

B4.1 Discuss the principle of quality assurance required for systems, codes, and
standards, the health, safety requirements, and environmental issues in the
Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design,
operate, inspect and maintain chemical engineering systems.

C2 Design and operate different processing systems in the chemical process
industries including petroleum refining and gas processing and assess the balance
of cost, quality, and effects on the environment in production operations.

Cs Apply the concepts of project economics and resources evaluation methods for
design and decision-making under conditions of risk and uncertainty.

Program Specification 27




A The Higher Institute of Engineering, EI Shorouk City
/74 W\\& Chemical Engineering Department

gllall saantl
Ferdlidasaey

Table (6b) Matrix of (LOs) for Chemical Engineering program and Program Aims

(LOs) for Chemical Engineering program Program Aims

Au1 ldentify and formulate, engineering fundamentals, basic science, and
mathematics in the field of Chemical Engineering.

A2 Follow methodologies and techniques and explain the data collection
and interpretation principle in solving engineering problem.

Au3 Apply engineering fundamentals, basic science, and mathematics to
solve engineering problems
Az.1 Develop and conduct appropriate experimentation and/or simulation

A2 Analyze and interpret data, assess, and evaluate findings, draw
simplified equipment flow sheets, charts, and curves, and interpret data
derived from laboratory observation

Az.3 Use statistical analyses and objective engineering judgment to draw
conclusions

As1 Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to
minimize the waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective
solutions that meet specified needs with consideration for global, cultural,
social, economic, environmental, ethical and other aspects as appropriate

to the discipline and within the principles and contexts of sustainable 1. Apply knowledge
design and development. and Advanced
Az.4 Use Chemical Engineering IT tools and programming in design technical skills in
As.1Explain the business and the management principles relevant to chemical
chemical engineering engineering

A2 Utilize contemporary technologies, codes of practice and standards,
quality guidelines, health and safety requirements, environmental issues,
and risk management principles.

As.1 Practice research techniques and methods of investigation as an
inherent part of learning

Auo.1 Acquire and apply new knowledge in deal with the fundamental
problems and troubleshooting in chemical engineering plants.

Auo.2 Practice self, lifelong and other learning strategies.

Ba1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the
chemical process industries

B1.2 Use The conventional procedures of chemical analysis and
characterization common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

B1.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
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(LOs) for Chemical Engineering program

Program Aims

including Mass and Energy Balance, Thermodynamics, Mass Transfer,
Heat Transfer, Momentum Transfer, Kinetics of Chemical Reactions,
Reactor Design, Instrumentation and Control of Chemical Processes, and
Process and Plant Design.

B2.1 Engage in the recent technological changes and emerging fields
relevant to chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the
challenging role and responsibilities.

Cs Apply the concepts of project economics and resources evaluation
methods for design and decision-making under conditions of risk and
uncertainty.

Az1 Develop and conduct appropriate experimentation and/or simulation
Az.2 Analyze and interpret data, assess, and evaluate findings, draw
simplified equipment flow sheets, charts, and curves, and interpret data
derived from laboratory observation

Az .3 Use statistical analyses and objective engineering judgment to draw
conclusions

Av.1 Use creative, innovative, and flexible thinking in problem solving and
design.

Aov.2 Acquire entrepreneurial and leadership skills to anticipate and respond
to new situations.

C1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper
material of the construction of equipment in the industrial process.

Cs Apply the concepts of project economics and resources evaluation
methods for design and decision-making under conditions of risk and

uncertainty.

2. Utilize and manage
resources creatively
through effective
analysis and
interpretation skill.

Az.1 Develop and conduct appropriate experimentation and/or simulation
Az.2 Analyze and interpret data, assess, and evaluate findings, draw
simplified equipment flow sheets, charts, and curves, and interpret data
derived from laboratory observation

Az.3 Use statistical analyses and objective engineering judgment to draw
conclusions

As.1 Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to
minimize the waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective
solutions that meet specified needs with consideration for global, cultural,
social, economic, environmental, ethical and other aspects as appropriate
to the discipline and within the principles and contexts of sustainable
design and development.

As.4 Use Chemical Engineering IT tools and programming in design

3. Recognize the
potential and
applicability of
computer based
methods in chemical
engineering design.
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(LOs) for Chemical Engineering program Program Aims

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the
chemical process industries

B1.2 Use The conventional procedures of chemical analysis and
characterization common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

Ba.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer,
Heat Transfer, Momentum Transfer, Kinetics of Chemical Reactions,
Reactor Design, Instrumentation and Control of Chemical Processes, and
Process and Plant Design.

B2.1 Engage in the recent technological changes and emerging fields
relevant to chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the
challenging role and responsibilities.

Bs.1 Explains basic information and methods of evaluation, good analysis,
modelling and simulation of industrial processes

Bs.2 Apply numerical modelling methods and/or computational techniques
appropriate to chemical engineering.

Ba.1 Discuss the principle of quality assurance required for systems, codes,
and standards, the health, safety requirements, and environmental issues in
the Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to
design, operate, inspect and maintain chemical engineering systems.

C2 Design and operate different processing systems in the chemical
process industries including petroleum refining and gas processing and
assess the balance of cost, quality, and effects on the environment in
production operations.

Cs Apply the concepts of project economics and resources evaluation
methods for design and decision-making under conditions of risk and
uncertainty.

Az Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to
minimize the waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective
solutions that meet specified needs with consideration for global, cultural,
social, economic, environmental, ethical and other aspects as appropriate
to the discipline and within the principles and contexts of sustainable
design and development.

As4 Use Chemical Engineering IT tools and programming in design

4. Address the issues
of process
dynamics and
control in plant
operation .
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(LOs) for Chemical Engineering program

Program Aims

As.1 Plan, supervise and monitor implementation of engineering projects,
taking into consideration other trades requirements.

Aog1 Use creative, innovative, and flexible thinking in problem solving and
design.

Ag2 Acquire entrepreneurial and leadership skills to anticipate and respond
to new situations.

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the
chemical process industries

B1.2 Use The conventional procedures of chemical analysis and
characterization common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

B1.4 Identify methods for petroleum and natural gas processing.

B15 Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer,
Heat Transfer, Momentum Transfer, Kinetics of Chemical Reactions,
Reactor Design, Instrumentation and Control of Chemical Processes, and
Process and Plant Design.

B2.1 Engage in the recent technological changes and emerging fields
relevant to chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the
challenging role and responsibilities.

B4.1 Discuss the principle of quality assurance required for systems, codes,
and standards, the health, safety requirements, and environmental issues in
the Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to
design, operate, inspect and maintain chemical engineering systems.

Az.1 Develop and conduct appropriate experimentation and/or simulation
Az.2 Analyze and interpret data, assess, and evaluate findings, draw
simplified equipment flow sheets, charts, and curves, and interpret data
derived from laboratory observation

Az.3 Use statistical analyses and objective engineering judgment to draw
conclusions

As.1 Practice research techniques and methods of investigation as an
inherent part of learning

As.1Plan, supervise and monitor implementation of engineering projects,
taking into consideration other trades requirements.

Auio.1 Acquire and apply new knowledge in deal with the fundamental
problems and troubleshooting in chemical engineering plants.

Auo.2 Practice self, lifelong and other learning strategies.

5. Plan and execute
research work,
evaluate outcomes,
and draw
conclusions .
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(LOs) for Chemical Engineering program Program Aims

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the
chemical process industries

B1.2 Use The conventional procedures of chemical analysis and
characterization common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

Ba.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer,
Heat Transfer, Momentum Transfer, Kinetics of Chemical Reactions,
Reactor Design, Instrumentation and Control of Chemical Processes, and
Process and Plant Design.

B2.1 Engage in the recent technological changes and emerging fields
relevant to chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the
challenging role and responsibilities.

C1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper
material of the construction of equipment in the industrial process.

Az Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to
minimize the waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective
solutions that meet specified needs with consideration for global, cultural,
social, economic, environmental, ethical and other aspects as appropriate
to the discipline and within the principles and contexts of sustainable

design and development. 6. Identify and control
As.4 Use Chemical Engineering IT tools and programming in design tt;]e 'mpaICt that
chemica

Aas1 Explain the business and the management principles relevant to

. . ; engineering has on
chemical engineering

society from an

A2 Utilize contemporary technologies, codes of practice and standards, environmental,
quality guidelines, health and safety requirements, environmental issues, economic, social
and risk management principles. and cultural point
Az Function efficiently as an individual and as a member of multi- of view.

disciplinary and multicultural teams

As.1 Write technical language and technical report

As2 Communicate effectively — graphically, verbally and in writing — with
a range of audiences using contemporary tools.

B2.1 Engage in the recent technological changes and emerging fields
relevant to chemical engineering.
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(LOs) for Chemical Engineering program

Program Aims

B2.2 Act as a professional chemical engineer and respond to the
challenging role and responsibilities

B.4.1 Discuss the principle of quality assurance required for systems, codes,

and standards, the health, safety requirements, and environmental issues in

the Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to

design, operate, inspect and maintain chemical engineering systems.

C2 Design and operate different processing systems in the chemical

process industries including petroleum refining and gas processing and

assess the balance of cost, quality, and effects on the environment in

production operations.

Cs Apply the concepts of project economics and resources evaluation

methods for design and decision-making under conditions of risk and

uncertainty.

Table (7) Matrix of (LOs) for Chemical Engineering program and attributes of chemical engineering

(LOs) for Chemical Engineering program

The attributes
of chemical
engineer

A1 ldentify and formulate, engineering fundamentals, basic science, and
mathematics in the field of Chemical Engineering.

A1 Follow methodologies and techniques and explain the data collection and
interpretation principle in solving engineering problem.

Au3 Apply engineering fundamentals, basic science, and mathematics to solve
engineering problems
Auio.1 Acquire and apply new knowledge in deal with the fundamental problems

and troubleshooting in chemical engineering plants.

Auo.2 Practice self, lifelong and other learning strategies.

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the chemical
process industries

B1.2Use The conventional procedures of chemical analysis and characterization
common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

B1.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer, Heat
Transfer, Momentum Transfer, Kinetics of Chemical Reactions, Reactor
Design, Instrumentation and Control of Chemical Processes, and Process and
Plant Design.

Master a wide
spectrum of
engineering
knowledge and
specialized skills
and can apply
acquired knowledge
using theories and
abstract thinking in
real life situations
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(LOs) for Chemical Engineering program

The attributes
of chemical
engineer

B.4.1 Discuss the principle of quality assurance required for systems, codes, and
standards, the health, safety requirements, and environmental issues in the
Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design,
operate, inspect and maintain chemical engineering systems.

Cs Apply the concepts of project economics and resources evaluation methods
for design and decision-making under conditions of risk and uncertainty.

Az.1 Develop and conduct appropriate experimentation and/or simulation

Az.2 Analyze and interpret data, assess, and evaluate findings, draw simplified
equipment flow sheets, charts, and curves, and interpret data derived from
laboratory observation

Az.3 Use statistical analyses and objective engineering judgment to draw
conclusions

Av.1 Use creative, innovative, and flexible thinking in problem solving and
design.

Av.2 Acquire entrepreneurial and leadership skills to anticipate and respond to
new situations.

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the chemical
process industries

B1.2 Use The conventional procedures of chemical analysis and characterization
common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

Ba.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer, Heat
Transfer, Momentum Transfer, Kinetics of Chemical Reactions, Reactor
Design, Instrumentation and Control of Chemical Processes, and Process and
Plant Design.

C1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper
material of the construction of equipment in the industrial process.

C2 Design and operate different processing systems in the chemical process

industries including petroleum refining and gas processing and assess the
balance of cost, quality, and effects on the environment in production
operations.

Cs Apply the concepts of project economics and resources evaluation methods
for design and decision-making under conditions of risk and uncertainty.

2. Apply analytic
critical and
systemic thinking
to identify,
diagnose and solve
engineering
problems with a
wide range of
complexity and
variation
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(LOs) for Chemical Engineering program

The attributes
of chemical
engineer

Az Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to minimize the
waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective solutions that
meet specified needs with consideration for global, cultural, social, economic,
environmental, ethical and other aspects as appropriate to the discipline and
within the principles and contexts of sustainable design and development.

As.4 Use Chemical Engineering IT tools and programming in design

Aas1 Explain the business and the management principles relevant to chemical
engineering

Aus.2 Utilize contemporary technologies, codes of practice and standards, quality
guidelines, health and safety requirements, environmental issues, and risk
management principles.

As.1 Plan, supervise and monitor implementation of engineering projects, taking
into consideration other trades requirements.

B2.1 Engage in the recent technological changes and emerging fields relevant to
chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the challenging role

and responsibilities.

Ba4.1 Discuss the principle of quality assurance required for systems, codes, and
standards, the health, safety requirements, and environmental issues in the
Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design,
operate, inspect and maintain chemical engineering systems.

C1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper
material of the construction of equipment in the industrial process.

Cs Apply the concepts of project economics and resources evaluation methods

for design and decision-making under conditions of risk and uncertainty.

3. Behave
professionally and
adhere to
engineering ethics
and standards

As.1 Plan, supervise and monitor implementation of engineering projects, taking
into consideration other trades requirements.

Az Function efficiently as an individual and as a member of multi-disciplinary
and multicultural teams

As.1 Write technical language and technical report

As2 Communicate effectively — graphically, verbally and in writing — with a
range of audiences using contemporary tools.

4. Work in and lead a

heterogeneous team
of professionals
from different
engineering
specialties and
assume
responsibility for
own and team
performance
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(LOs) for Chemical Engineering program

The attributes
of chemical
engineer

Az Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to minimize the
waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective solutions that
meet specified needs with consideration for global, cultural, social, economic,
environmental, ethical and other aspects as appropriate to the discipline and
within the principles and contexts of sustainable design and development.

As.4 Use Chemical Engineering IT tools and programming in design

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the chemical
process industries

B1.2 Use The conventional procedures of chemical analysis and characterization
common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

B1.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer, Heat
Transfer, Momentum Transfer, Kinetics of Chemical Reactions, Reactor
Design, Instrumentation and Control of Chemical Processes, and Process and
Plant Design.

B2.1 Engage in the recent technological changes and emerging fields relevant to
chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the challenging role
and responsibilities.

Ba4.1 Discuss the principle of quality assurance required for systems, codes, and
standards, the health, safety requirements, and environmental issues in the
Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design,
operate, inspect and maintain chemical engineering systems.

Ci1 Acquire insight into the development of raw materials, and methods of
conversion into a useful product, and improve the ability to select proper
material of the construction of equipment in the industrial process.

C2 Design and operate different processing systems in the chemical process

industries including petroleum refining and gas processing and assess the
balance of cost, quality, and effects on the environment in production
operations.

5. Recognize his/her
role in promoting
the engineering
field and contribute
in the development
of the profession
and the community
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(LOs) for Chemical Engineering program

The attributes
of chemical
engineer

Aas1 Explain the business and the management principles relevant to chemical
engineering

A2 Utilize contemporary technologies, codes of practice and standards, quality
guidelines, health and safety requirements, environmental issues, and risk
management principles.

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the chemical
process industries

B1.2 Use The conventional procedures of chemical analysis and characterization
common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

B1.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer, Heat
Transfer, Momentum Transfer, Kinetics of Chemical Reactions, Reactor
Design, Instrumentation and Control of Chemical Processes, and Process and
Plant Design.

B2.1 Engage in the recent technological changes and emerging fields relevant to
chemical engineering.

B2.2 Act as a professional chemical engineer and respond to the challenging role

and responsibilities.

Ba4.1 Discuss the principle of quality assurance required for systems, codes, and
standards, the health, safety requirements, and environmental issues in the
Chemical Engineering field.

B4.2 Adopt suitable national and international standards and codes to design,
operate, inspect and maintain chemical engineering systems.

C2 Design and operate different processing systems in the chemical process
industries including petroleum refining and gas processing and assess the
balance of cost, quality, and effects on the environment in production
operations.

Cs Apply the concepts of project economics and resources evaluation methods
for design and decision-making under conditions of risk and uncertainty.

6. Value the
importance of the
environment, both
physical and
natural, and work to
promote
sustainability
principles

As.1Explain the business and the management principles relevant to chemical
engineering

Aus.2 Utilize contemporary technologies, codes of practice and standards, quality
guidelines, health and safety requirements, environmental issues, and risk
management principles.

7. Use techniques,
skills and modern
engineering tools
necessary for
engineering
practice

Program Specification 37




The Higher Institute of Engineering, EI Shorouk City

Chemical Engineering Department

(LOs) for Chemical Engineering program

The attributes

of chemical
engineer

B1.1 Explain the essential facts, concepts, theories and the characteristics
attributes of organic and inorganic reactions and its applications in the chemical
process industries

B1.2 Use The conventional procedures of chemical analysis and characterization
common engineering materials and component.

B1.3 Demonstrate the chemical engineering principles and design principles
techniques in chemical engineering

Ba.4 Identify methods for petroleum and natural gas processing.

B1s Design a practical chemical engineering system, component or process
utilizing a full range of chemical engineering principles and techniques
including Mass and Energy Balance, Thermodynamics, Mass Transfer, Heat
Transfer, Momentum Transfer, Kinetics of Chemical Reactions, Reactor
Design, Instrumentation and Control of Chemical Processes, and Process and
Plant Design.

Bs.1 Explains basic information and methods of evaluation, good analysis,
modelling and simulation of industrial processes

Bs.2 Apply numerical modelling methods and/or computational techniques
appropriate to chemical engineering.

As.1 Practice research techniques and methods of investigation as an inherent
part of learning

Auo.1 Acquire and apply new knowledge in deal with the fundamental problems
and troubleshooting in chemical engineering plants.

Auo.2 Practice self, lifelong and other learning strategies.

8. Assume full

responsibility for
own learning and
self-development,
engage in lifelong
learning and
demonstrate the
capacity to engage
in post- graduate
and research studies

As.1Plan, supervise and monitor implementation of engineering projects, taking
into consideration other trades requirements.

A1 Function efficiently as an individual and as a member of multi-disciplinary
and multicultural teams

As.1 Write technical language and technical report

As2 Communicate effectively — graphically, verbally and in writing — with a
range of audiences using contemporary tools.

Ag.1 Use creative, innovative, and flexible thinking in problem solving and
design.

Ag2 Acquire entrepreneurial and leadership skills to anticipate and respond to
new situations.

. Communicate

effectively using
different modes,
tools and languages
with various
audiences; to deal
with
academic/professio
nal challenges in a
critical and creative
manner
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(LOs) for Chemical Engineering program

The attributes
of chemical
engineer

B2.1 Engage in the recent technological changes and emerging fields relevant to
chemical engineering.
B2.2 Act as a professional chemical engineer and respond to the challenging role

and responsibilities.

Bs.1 Explains basic information and methods of evaluation, good analysis,
modelling and simulation of industrial processes

Bs.2 Apply numerical modelling methods and/or computational techniques
appropriate to chemical engineering.

As1 Discuss topics related to humanitarian interests and moral issues.
As2 Analyze the environmental impacts of different industries, to minimize the
waste and treat the industrial facilities.

As3 Apply engineering design processes to produce cost effective solutions that
meet specified needs with consideration for global, cultural, social, economic,
environmental, ethical and other aspects as appropriate to the discipline and
within the principles and contexts of sustainable design and development.

As.4 Use Chemical Engineering IT tools and programming in design

As.1Explain the business and the management principles relevant to chemical
engineering

A2 Utilize contemporary technologies, codes of practice and standards, quality
guidelines, health and safety requirements, environmental issues, and risk
management principles.

As.1 Plan, supervise and monitor implementation of engineering projects, taking
into consideration other trades requirements.

Az Function efficiently as an individual and as a member of multi-disciplinary
and multicultural teams

As.1 Write technical language and technical report

As2 Communicate effectively — graphically, verbally and in writing — with a
range of audiences using contemporary tools.

Av.1 Use creative, innovative, and flexible thinking in problem solving and
design.

Ag.2 Acquire entrepreneurial and leadership skills to anticipate and respond to
new situations.

C2 Design and operate different processing systems in the chemical process
industries including petroleum refining and gas processing and assess the
balance of cost, quality, and effects on the environment in production
operations.

Cs Apply the concepts of project economics and resources evaluation methods
for design and decision-making under conditions of risk and uncertainty.

10. Demonstrate
leadership qualities,
business administration
and entrepreneurial
skills
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Table (8) Matrix of National Reference Standards (NARS 2018) and (L Os) for Chemical Engineering

A. Level A Competencies

National Academic Reference Standards
(NARS2018) of Chemical Engineering
( competencies)

LOS of chemical engineering regulation 2019

Al Identify, formulate, and solve complex | A1 Identify and formulate, engineering fundamentals,

engineering problems by applying basic science, and mathematics in the field of Chemical
engineering fundamentals, basic Engineering.
science and mathematics A Follow methodologies and techniques and explain the

data collection and interpretation principle in solving
engineering problems.

B.1.1 Explain the essential facts, concepts, theories and the
characteristics attributes of organic and inorganic reactions
and its applications in the chemical process industries.

B1.2 Use The conventional procedures of chemical analysis
and characterization common engineering materials and
component.

B1.3; Demonstrate the chemical engineering principles and
design principles techniques in chemical engineering.

B1.4 Identify methods for petroleum and natural gas
processing.

Bs.1 Explains basic information and methods of evaluation,
good analysis, modelling, and simulation of industrial
processes.

Au3 Apply engineering fundamentals, basic science, and
mathematics to solve engineering problems.

A2 Develop and conduct appropriate A1 Develop and conduct appropriate experimentation
experimentation and/or simulation, and/or simulation.
analyze and interpret data, assess and Az, Analyze and interpret data, assess and evaluate
evaluate findings, and use statistical findings, draw simplified equipment flow sheets, charts and
analyses and objective engineering curves and interpret data derived from laboratory
judgment to draw conclusions. observation.

A3 Use statistical analyses and objective engineering
judgment to draw conclusions.

A3 Apply engineering design processes to | As1 Discuss topics related to humanitarian interests and
produce cost effective solutions that moral issues
meet_ ;peu_ﬂedfnee?s t:N;th ttural A, Utilize contemporary technologies, codes of practice and
g . L .
consideration for global, cultura standards, quality guidelines, health and safety requirements,

social, economic, environmental, . tal i d risk t orinciol
ethical and other aspects as appropriate environmental issues, and risk management principles.

to the discipline and within the Asz Apply engineering design processes to produce cost
principles and contexts of sustainable effective solutions that meet specified needs with
design and development. consideration for global, cultural, social, economic,

environmental, ethical and other aspects as appropriate to the
discipline and within the principles and contexts of
sustainable design and development.

Az Use Chemical Engineering IT tools and programming in
design.
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National Academic Reference Standards
(NARS2018) of Chemical Engineering
( competencies)

LOS of chemical engineering regulation 2019

A4 Utilize contemporary technologies,
codes of practice and standards, quality
guidelines, health and safety
requirements, environmental issues and
risk management principles.

B..1 Discuss the principle of quality assurance required for
system, codes and standards, the health, safety requirements
and environmental issues in the Chemical Engineering
field.

Aus 1 Explain the business and the management principles
relevant to chemical engineering

A Utilize contemporary technologies, codes of practice
and standards, quality guidelines, health and safety
requirements, environmental issues and risk management
principles.

A5 Practice research technigues and
methods of investigation as an inherent
part of learning.

As 1 Practice research techniques and methods of
investigation as an inherent part of learning

A6 Plan, supervise and monitor
implementation of engineering
projects, taking into consideration other
trades requirements.

Au1 Explain the business and the management principles
relevant to chemical engineering

As.1 Plan, supervise and monitor implementation of
engineering projects, taking into consideration other trades
requirements.

A7 Function efficiently as an individual
and as a member of multi-disciplinary
and multicultural teams.

Az Function efficiently as an individual and as a member
of multi-disciplinary and multicultural teams

A8 Communicate effectively — graphically,
verbally and in writing — with a range
of audiences using contemporary tools.

Asg1 Write technical language and technical report

As, Communicate effectively — graphically, verbally and in
writing — with a range of audiences using contemporary
tools.

A9 Use creative, innovative and flexible
thinking and acquire entrepreneurial
and leadership skills to anticipate and
respond to new situations.

Ag 1 Use creative, innovative, and flexible thinking in
problem solving and design.

Ag2 Acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

A10 Acquire and apply new knowledge, and
practice self, lifelong and other learning
strategies.

Au1o.1 Acquire and apply new knowledge in deal with the
fundamental problems and troubleshooting in chemical
engineering plants.

Ao practice self, lifelong and other learning strategies.

B. Specialized Competencies Chemical Engineering (level B)

National Academic Reference Standards
(NARS2018) of Chemical Engineering
( chemical engineering )

LOS of chemical engineering regulation 2019

B1 Design a practical chemical engineering
system, component or process utilizing a
full range of chemical engineering
principles and techniques including:
Mass and Energy Balance,
Thermodynamics, Mass Transfer, Heat
Transfer, Momentum Transfer, Kinetics
of Chemical Reactions, Reactor Design,

B1., Use The conventional procedures of chemical analysis
and characterization common engineering materials and
component

B13; Demonstrate the chemical engineering principles and
design principles techniques in chemical engineering

B1s Design a practical chemical engineering system,
component or process utilizing a full range of chemical
engineering principles and techniques including: Mass
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Instrumentation and Control of Chemical

and Energy Balance, Thermodynamics, Mass Transfer,

Processes, and Process and Plant Design.

Heat Transfer, Momentum Transfer, Kinetics of Chemical

Reactions, Reactor Design, Instrumentation and Control
of Chemical Processes, and Process and Plant Design.

B2

Engage in the recent technological
changes and emerging fields relevant to

chemical engineering to respond to the
challenging role and responsibilities of a

As.1Plan, supervise and monitor implementation of

engineering projects, taking into consideration other
trades requirements.

B..1 Engage in the recent technological changes and

emerging fields relevant to chemical engineering.
B..» Act as a professional chemical engineer and respond
to the challenging role and responsibilities.

professional chemical engineer.

B3 Apply numerical modeling methods
and/or computational techniques

appropriate to chemical engineering.

Bs.1 Explains basic information and methods of
evaluation, good analysis, modelling and simulation of
industrial processes

A1 Develop and conduct appropriate experimentation
and/or simulation

Bs2 Apply numerical modeling methods and/or
computational techniques appropriate to chemical
engineering

B4 Adopt suitable national and international
standards and codes to: design, operate,
inspect and maintain chemical

engineering systems.

B..1 Discuss the principle of quality assurance required for
system, codes and standards, the health, safety
requirements and environmental issues in the Chemical
Engineering field.

As1 Discuss topics related to humanitarian interests and
moral issues

A, Utilize contemporary technologies, codes of practice
and standards, quality guidelines, health and safety
requirements, environmental issues, and risk management
principles.

Bs2 Adopt suitable national and international standards

and codes to: design, operate, inspect and maintain
chemical engineering systems

Level C: Highly specialized competencies of Chemical engineering program

C1Acquire insight in the development of raw material, methods of conversion
into a useful product, improve the ability to select proper material of
construction of equipment in industrial process

C2 Design and operate different processing systems in the chemical process
industries including petroleum refining and gas processing and assess the
balance of cost, quality and effects on the environment in production operations
C3 Apply the concepts of project economics and resources evaluation methods
for design and decision making under conditions of risk and uncertainty.

Competencies

ARS
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Matrix 1- Curriculum Mapping Matrix (Appendix 1)

Learning Outcomes (LOs)

Course title

Level A General Competencies

z|z| Course
code

ATd [ Ad1 | AMZ | A5 i . AB1 A9

Level B Spechalized Competencies
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Matrix 2 Mapping of NARS to the program LOs (Matrix)

LOs of Chemical Engineering Program

Level C Highly

National
academic T
reference . . . N . s . Specialized
Level A General Competencies Level B Specialized Competencies Competencies
(ARS)

A3l | A3.Z | A3 | A34 | A4l | A4Z | ARD | AGL | AT1 | AB1 | ABZ | A9 | ASZ |AlLDD (AL10.Z) ELL | BLZ | EL3 | EL4 | BLs |B2.1|B22 | B3.1 | B3.2 | B4l | B42 c1 c2 c2

Level A General Competencies

Level B Specializd
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Matrix 3 Mapping of Program mission and Program aims (Matrix)

The chemical engineering Chemical Engincering

Program mission Frogram Aims

1 F - 5 +

%]
-]

hamness the capabilitics and efforts to baild,
train and gualify chemical engineer

prafessaonally,

iIssion

comde ot resemrch

Program M

prowides advisory services specialized in
Chemical Engineening and science applications
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Matrix 4 Mapping of Program mission and the program LOs (matrix)

Competencies of Chemical Engineering Program

The chemical engineering

program mission

Level A General Competencies

Level B Specialized Competencies

Level C Highly
Specialized
Competencies

harness the capabilities and efforts to
build, train and qualify chemical engineer
professionally

To conduct research

ALl ALz ALz Az Azz Az3 Az A3z A3 A3 Al Az A1 AsL AT.1 AR Agz LLEY A9z Ay | amz | BL1 | BLZ | EL3 | Bl14 | BLS5 ( B2.1 [B2.2 | B3.1 | E3.Z | B4l

Provide advisory services specialized in
applications.

B4.2
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Matrix 5 Mapping of Program mission and Attributes of Chemical Engineer (matrix)

The chemical engineering
program’s Mission

Chemical Engineer

Attributes of Chemical Engineer

10

harness the capabilities and
efforts to build, train and
qualify chemical engineer
professionally,

conduct research

Program's Mission

provides advisory services
specialized in Chemical
Engineering and science
applications
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Matrix 6 Mapping of Program Aims and Attributes of Chemical Engineer (matrix)

The chemical engineering
Program Aims Chemical Emgineering

Abtribwtes of Clhhemical Engincering

1 =z = * = L= - [ =

1. Apply knowledge and Adsanced techmdcal
skillx im chemical cnginecrimg

2. rrilize and manags resoonrncoes coeabive by
thomoeg b effectise analy=is and intenporetation
shcilll

X, Recognize the potential amd applicability of
comnpa ter-bagedd method= in cheemical
engincering dexign.

4. Address the issues aof process dymamics and
comtral in plant operatiom

Program Aims

S. Plam amd sxcecute reseanch work,. cvalmate
ountcoamees and drase oo mechesions.

& kdentify amsd controd the impact theat
chemical cmgineering has on socicty frooms am
emvirommeemtal, econs mic, social, amd oaltaral

paim ko il ewr,
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Matrix 7 Mapping of Program Aims and Chemical Engineering program LOs (matrix)

Competencies of Chemical Engineering Program

IThe clhemu:al Level C Highly
englnee:;:ﬁspl‘ogram Level A General Competencies Level B Specialized Competencies Specialized
Competencies

A92 | ALOL | AlD.2 - Bl4 | BL5 | BZ1 (B2.2

1. Apply knowledge and
Advanced technical skills in
chemical engineering

2, Utilize and manage resources
ereatively throngh effective
analysis and interpretation skill.

3. Recognize the potential and
licability of based
thods in i ; 5

design.

4., Address the issues of process
dynamics and control in plant
operation.

Program Aims

5.Plan and execute research
work, evaluate outcomes and
draw conclusions.

6. Identify and control the impact
that chemiral engineering has on
society from an environmental,
economic, social, and eultural
point of view.
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Matrix 8 Mapping of Attributes of Chemical Engineer and the program LOs (matrix)

The attributes of chemical
engineer

L Master a wide spectrum of engineering
and specialized <kill: and can

apply acquired knowledge using theories and

abstract thinking in real life situntions

2. Apply analytic eritical and systemic
thinking to identify, disgnoce and solve
engineering problems with a wide range of
complexity and variation

LOs of Chemical Engineering Program
Level C Highly
. - . Specialized
Level A General Competencies Level B Specialized Competencies P .
Competencies
(ARS)
ALl |A12 |A13 | A2.1 | A22 | A23 |A3.1 [A32 |A33 [ A3.4 [A41 | a42 [ A51 |A61 |A71 | A8l | 482 A9.2 (A10.1|A10.2| BL1 | BL2 | BL3 |BL4 | BL5 |B2.1|B2.2 [ B3.1 |[B3.2 |[B41 | B42| cC1 c2 c3

3, Behave profeszionally and adhere to
engineering ethic: and standard:

4. Work in and lead a heterogeneous team of

" from different

ialties and azsmme responcibili for ovn
and team performance
5. Racognize hiz/her role in promoting the
engineering field and contribute in the
development of the profezzion and the

community

6. Value the importance of the enviromment,
both phyzical and natural, and work to
promote sustainability principles

7. Uze techmiques, skill: and modern
ineering tools fe ineert

v for

practice

8. Assume full responsibility for own learning
and selfdevelopment, engage in lifelong
learning and demonstrate the capacity to
engage in post- graduate and research stdies

9, Communicate effectively uzing different

maodes, tool: and langnages with various
3 to deal itk demmic/professi

challenges in a critical and creative manner

10. Demonstrate leadership qualities, husiness
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Matrix 9 Mapping of Teaching and learning methods and the program LOs (matrix)

LOs of Chemical Engineering Program

Level C Highly
teaching and learning methods Evel 1ghly

Level A General Competencies Level B Specialized Competencies Specialized
Competencies
ALL [ ALz | A13 | aza | Azz | AZ3 | A3 | A32 | A33 | A4 | A4 | A4z | AS | AGD | AT | AR | ABZ | AS.L | ASZ (Anoa|Alnz BL1 | BLZ | BL3 | BL4 | BLS | B21 B2z | B30 | E3Z | B4a | Baz c1 cz ]

Lectures / online lecture

Presentations and Movies

Discussions

Tutorials

Practical and Laboratory
experiments

Problem solving

Projects

Self-learning

Site visits /simulation
&modeling

Researches and Reports

Cooperative work
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The Higher Institute of Engineering, EI Shorouk City

Chemical Engineering Department

Matrix 10 Mapping of Assessment methods and the program LOs (matrix)

Assesssement methods

LOs of Chemical Engineering Program

Level C Highly

Level A General Competencies Level B Specialized Competencies Specialized
Competencies
ALy | avz | avs | az Azl | a2z | A33 | Aza | aea | sz | asa | aex | aza | ama | amz [ me | Aoz (Ao Aoz | o | Brz | Boz | Bod4 | Bos (eza| Erz| E3n | @3z | Ban | maz | c1 | cz | c3

Written exam

Oral Exam

Mid Term Exam{face to
face/online)

Attendance

Project

sheet

Report

Laboratory Exam

Quix

Online Quiz

Program Specification
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