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1. Basic Information 

ProgramTitle (according to what is stated in the bylaw): 
Chemical Engineering 

Total number of credit hours/points of the program: 
170 /250 

Number of academic years/levels (expected program duration): 
Five years including a 
preparatory year 

Department (s) Participating (if any) in teaching the program: 

*Department of 
Engineering Mathematics 
and physics 
*Department of Civil 
Engineering 
*Department of Electrical 
Power and Machines 
Engineering 

Faculty/Institute: 

The Higher Institute of 
Engineering, El Shorouk 
City 

University/Academy: 

The Higher Institute of 
Engineering, El Shorouk 
City 

Program majors/divisions/tracks/specialties in the final year (if 
any): 

Chemical Engineering 

Partnerships with other parties and the nature of each (if any):  
-------- 

Name of the program coordinator (attach the assignment 

decision): 

Associate prof. Dr. Ghada 
kadry 

Program Specification Approval Date: 
2/9/2025 

Council responsible for Program Specification Approval  
(Attach the Decision / Minutes): 

Minute of the department 
council 
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2. Program Aims (Brief description of the overall purpose the program) 

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: 

a. Apply knowledge and advanced technical skills in chemical engineering. 

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

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

design. 

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

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

f. Identify and control the impact that chemical engineering has on society from an 

environmental, economic, social and cultural point of view. 

3. Program Structure (Curriculum)  

• Program Components 

Requirement Category/Type 
Number 

 of 
Courses 

Number 
 of Credit 

Hours/Points 

Percentage  
from the total 

number of 
hours/points 

University Requirements 9 16 / 24 9.41% / 9.6% 

Faculty/College Requirements (if applicable) 21 49 / 75 28.82% / 30 % 

Program Requirements 20 5 / 869 34.71% / 34.4 % 

Requirements of the majors/ divisions/ tracks/ 
specializations in the final year (if any) 

15 46 / 65 27.06% / 26 

Other 
requirements  

Field Training  4 / 8 2.35% / 3.2% 

Graduation Project  3 / 5 1.76% / 2% 

Mandatory training year  4 / 8  

Other (to be mentioned)    
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• Program courses according to the expected study plan 

Total Compulsory Courses 58 170 / 250 100% 

Elective Courses 7 17 / 28 6.4% 

Total 65   

Academic 
Level 

Semester 

 

Course 
Code 

Course 
Title 

Course 
Type 

(Compulsor
y 

/ Elective) 

Requireme
nt 

Category/ 
Type 

 

Number 
of Credit 
Hours/ 
Points 

Number of  
Weekly Hours 

Theoretical 
teaching  

Tutorial 
hour 

Practical 
hour 

 الاول
فصل دراسي  

 اول
PHM 011 Mathematics 

 - 2 2  كلية اجباري   (1)

 الاول
فصل دراسي  

 اول
PHM 013 Physics(1) 2 1 2  كلية اجباري 

 الاول
فصل دراسي  

 اول
PHM 015 Mechanics (1) 2 2  كلية اجباري - 

 الاول
فصل دراسي  

 اول
ARC 011 

Engineering 

Drawing& 

Projection (1) 
 - 2 1  كلية اجباري

 الاول
فصل دراسي  

 اول
CHE 011 Chemistry 1 1 2  كلية اجباري 

 الاول
فصل دراسي  

 اول
HUM 013 ICDL 2 - 1  جامعة اجباري 

 الاول
فصل دراسي  

 اول
HUM 011 

Technical 

English 

Language (1) 
 1 - 1  جامعة اجباري

 الاول
فصل دراسي  

 ثاني
PHM 012 Mathematics 

 - 2 2  كلية رياجبا   (2)

 الاول
فصل دراسي  

 ثاني
PHM 014 Physics(2) 2 1 2  كلية اجباري 

 الاول
فصل دراسي  

 ثاني
PHM 016 Mechanics (2) 2 2  كلية اجباري - 

 الاول
فصل دراسي  

 ثاني
ARC 012 

Engineering 

Drawing& 

Projection (2) 
 2 2 1  كلية اجباري

 الاول
فصل دراسي  

 ثاني
PHM 017 Production 

Technology 2 - 1  كلية اجباري 

 الاول
فصل دراسي  

 ثاني
HUM 014 

History of 

engineering 

and technology 
 - - 2  جامعة اجباري

 الاول
فصل دراسي  

 ثاني
HUM 012 

Technical 

English 

Language (2) 
 1 - 1  جامعة اجباري

 الثاني
فصل دراسي  

 اول
CHE 121 

Inorganic 

Chemistry 2 - 2  تخصص اجباري 

 الثاني
فصل دراسي  

 اول
CHE 131 

Introduction to 

Chemical 

Engineering 

and Petroleum 

Processing 

 - 2 2  تخصص اجباري

فصل دراسي   الثاني PHM 171 
Mathematics 

 - 2 2  كلية اجباري (3)
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 اول

 الثاني
فصل دراسي  

 اول
PHM 173 Physics(3) 1 1 2  كلية اجباري 

 الثاني
فصل دراسي  

 اول
CHE 151 

Machine 

Design 

 
 - 1 2  تخصص اجباري

 الثاني
فصل دراسي  

 اول
HUM 171 

Selective course 

Humanities (1) 1 2  جامعة اختياري - 

 الثاني
فصل دراسي  

 اول
HUM 172 

Technical 

reports 2  كلية اجباري - - 

 الثاني
فصل دراسي  

 ثاني
CHE 122 

Organic 

Chemistry (1) 

 
 2 - 2  تخصص اجباري

 الثاني
فصل دراسي  

 ثاني
CHE 123 

Inorganic and 

Analytical 

Chemistry 

 

 2 - 2  تخصص اجباري

 الثاني
فصل دراسي  

 ثاني
PHM 172 

Mathematics 

(4) 

 
 - 2 2  كلية اجباري

 الثاني
فصل دراسي  

 ثاني
PHM 174 Mechanics (3) 2 2  كلية اجباري - 

 الثاني
فصل دراسي  

 ثاني
CVE 112 

Principles of 

Construction 

Engineering 
 - 1 2  كلية اجباري

 الثاني
فصل دراسي  

 ثاني
EPM 116 

Electrical and 

Electronic 

Engineering 
 - 1 2  كلية اجباري

 الثاني
فصل دراسي  

 ثاني
HUM 173 

Selective 

Courses 

Humanities (2) 
 - 1 2  جامعة اجباري

 لثالثا
فصل دراسي  

 اول
CHE 221 

Organic 

Chemistry (2) 2 - 2  تخصص اجباري 

 الثالث
فصل دراسي  

 اول
CHE 231 

Momentum 

Transfer 3 3  تخصص اجباري - 

 الثالث
فصل دراسي  

 اول
CHE 222 

Physical 

Chemistry and 

Thermodynami

cs 
 2 1 2  تخصص اجباري

 الثالث
فصل دراسي  

 اول
CHE 232 

Fundamentals 

of Mass and 

Energy Balance 
 - 3 2  تخصص اجباري

 الثالث
فصل دراسي  

 اول
HUM 271 Humanities (3) 1 2  جامعة اجباري - 

 الثالث
فصل دراسي  

 اول
HUM 272 

Research and 

Analysis Skills 1 2  جامعة اجباري - 

 الثالث
فصل دراسي  

 ثاني
CHE 223 

Physical 

Chemistry and 

Phase 

Equilibrium 
 2 1 2  تخصص اجباري

 الثالث
فصل دراسي  

 ثاني
CHE 224 Organic and 

Biochemistry  2 - 2  تخصص اجباري 

 الثالث
فصل دراسي  

 ثاني
PHM 271 Probability and 

Statistics  1 1  كلية اجباري - 

 الثالث
فصل دراسي  

 ثاني
CHE 233 

Principles of 

Mechanical 

Engineering 
 - 1 2  كلية اجباري

 الثالث
فصل دراسي  

 ثاني
1CHE 2XX Selective 

Courses (1) 2 2  تخصص اختياري - 
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 الثالث
فصل دراسي  

 ثاني
HUM  273 Humanities (4) 1 2  جامعة اجباري - 

 الثالث
فصل دراسي  

 ثاني
HUM  274 

Environmental 

Evaluation 

Impacts 
 - 1 2  كلية اجباري

 الرابع 
دراسي   فصل

 اول
CHE 371 

Mechanical 

Unit 

Operations 
 - 3 2  تخصص اجباري

 الرابع 
فصل دراسي  

 اول
CHE 361 

Organic 

Chemical 

Industries 
 2 - 2  تخصص اجباري

 الرابع 
فصل دراسي  

 اول
CHE 362 

Inorganic 

Chemical 

Industries   

 اجباري
 2 - 2  تخصص

 الرابع 
فصل دراسي  

 اول
CHE 331 

Heat Transfer 

and its 

Applications 

 اجباري
 - 3 2  تخصص

 الرابع 
فصل دراسي  

 اول
CHE 341 

Applied 

Electrochemist

ry and 

Corrosion 

Engineering 

 اجباري

 - 2 2  تخصص

 الرابع 
فصل دراسي  

 اول
HUM 371 Project 

Management 
 اجباري

 - 1 2  تخصص

 الرابع 
فصل دراسي  

 ثاني
CHE 342 

Material 

Science and 

New 

Materials 

 اجباري

 - 2 2  تخصص

 الرابع 
فصل دراسي  

 ثاني
CHE 363 

Polymer 

Engineering 
 اجباري

 2 - 2  تخصص

 الرابع 
فصل دراسي  

 ثاني
CHE 364 

High 

Temperature 

Industries 

 اجباري
 2 - 3  تخصص

 الرابع 
فصل دراسي  

 ثاني
CHE 351 

Modeling and 

Simulation in 

Chemical 

Engineering 

 اجباري

 - 3 2  تخصص

 الرابع 
فصل دراسي  

 ثاني
CHE 

23XX 
Selective 

Course (2 ) 
 اجباري

 - 2 2  تخصص

 الرابع 
فصل دراسي  

 ثاني
CHE 

3YY 
Field 

Training (1) 
 اجباري

 3 - -  كلية

 الخامس
فصل دراسي  

 اول
CHE 431 

Mass Transfer 

and Multi-stage 

Separations (1) 

 بارياج
 - 2 2  تخصص

 الخامس
فصل دراسي  

 اول
CHE 491 

Petroleum 

Refining 

Engineering 

 اجباري
 1 2 2  تخصص

 الخامس
فصل دراسي  

 اول
CHE 451 

Chemical 

Reactors and 

Vessel Design 

 اجباري
 - 3 3  تخصص

 الخامس
فصل دراسي  

 اول
CHE 452 Process and 

Plant Design 
 اجباري

 - 2 2  تخصص

 الخامس
فصل دراسي  

 اول
CHE 453 

Chemical 

Engineering 

Lab 

 اجباري
 3 - 1  تخصص

 الخامس
فصل دراسي  

 اول
CHE 4ZZ Graduation 

Project 
 اجباري

 - - 1  تخصص

 الخامس
فصل دراسي  

 اول
CHE 4YY Field Training 

(2) 
 اجباري

 3 - -  كلية

 الخامس
فصل دراسي  

 ثاني
CHE 432 

Mass 

Transfer and 

Multi-stage 

Separations 

(2) 

 اجباري

 - 2 2  تخصص
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4. Academic Standards  

• Adopted Academic Standards (NARS/ARS): NARS 

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 

• Date of Adoption of Standards in the governing Council: 12/7/2023 

 

 الخامس
فصل دراسي  

 ثاني
CHE 454 

Process 

Control 
 اجباري

 - 2 2  تخصص

 الخامس
فصل دراسي  

 ثاني
CHE 455 

Economics of 

Chemical 

Plants 

 اجباري
 - 2 2  تخصص

 الخامس
فصل دراسي  

 ثاني
CHE 481 

Environment

al 

Engineering  

 ارياجب
 1 1 2  تخصص

 الخامس
فصل دراسي  

 ثاني
CHE 

34XX 
Selective 

Course (3)  
 اجباري

 - 2 2  تخصص

 الخامس
فصل دراسي  

 ثاني
CHE 4ZZ 

Graduation 

Project 3 - 1  تخصص اجباري 



 
 

7 

 

 
 

A. Level A Competencies  

 

National Academic Reference Standards 

(NARS2018) of Chemical Engineering 

( competencies) 

LOS of chemical engineering regulation 2019 

 

A1 Identify, formulate, and solve complex 

engineering problems by applying 

engineering fundamentals, basic science 

and mathematics 

A1.1 Identify and formulate, engineering fundamentals, basic 

science, and mathematics in the field of Chemical 

Engineering. 

A1.2 Follow methodologies and techniques and explain the 

data collection and interpretation principle in solving 

engineering problems . 

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 . 

B3.1 Explains basic information and methods of evaluation, 

good analysis, modelling, and simulation of industrial 

processes. 

A1.3 Apply engineering fundamentals, basic science, and 

mathematics to solve engineering problems. 

A2 Develop and conduct appropriate 

experimentation and/or simulation, 

analyze and interpret data, assess and 

evaluate findings, and use statistical 

analyses and objective engineering 

judgment to draw conclusions.  

A2.1 Develop and conduct appropriate experimentation 

and/or simulation. 

A2.2 Analyze and interpret data, assess and evaluate findings, 
draw simplified equipment flow sheets, charts and curves 

and interpret data derived from laboratory observation. 

A2.3 Use statistical analyses and objective engineering 

judgment to draw conclusions. 

A3 Apply engineering design processes to 

produce cost effective solutions that 

meet specified needs with consideration 

A3.1 Discuss topics related to humanitarian interests and 

moral issues 
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National Academic Reference Standards 

(NARS2018) of Chemical Engineering 

( competencies) 

LOS of chemical engineering regulation 2019 

 

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. 

  

A4.2 Utilize contemporary technologies, codes of practice and 

standards, quality guidelines, health and safety requirements, 

environmental issues, and risk management principles. 

A3.3 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. 

A3.4 Use Chemical Engineering IT tools and programming in 

design. 

 

 

A4 Utilize contemporary technologies, 

codes of practice and standards, quality 

guidelines, health and safety 

requirements, environmental issues and 

risk management principles.  

B4.1 Discuss the principle of quality assurance required for 

system, codes and standards, the health, safety requirements 

and environmental issues in the Chemical Engineering field . 

A4.1 Explain the business and the management principles 

relevant to chemical engineering 

A4.2 Utilize contemporary technologies, codes of practice and 

standards, quality guidelines, health and safety requirements, 

environmental issues and risk management principles. 

A5 Practice research techniques and 

methods of investigation as an inherent 

part of learning. 

A5.1 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.  

A4.1 Explain the business and the management principles 

relevant to chemical engineering 

A6.1 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.  

A7.1 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.  

A8.1 Write technical language and technical report 

A8.2 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. 

A9.1 Use creative, innovative, and flexible thinking in 

problem solving and design. 

A9.2 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. 

A10.1 Acquire and apply new knowledge in deal with the 

fundamental problems and troubleshooting in chemical 

engineering plants. 

A10.2 practice self, lifelong and other learning strategies. 
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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, 

Instrumentation and Control of Chemical 

Processes, and Process and Plant Design.  

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   

B1.5 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 Engage in the recent technological 

changes and emerging fields relevant to 

chemical engineering to respond to the 

challenging role and responsibilities of a 

professional chemical engineer.  

A6.1 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.  

B3 Apply numerical modeling methods 

and/or computational techniques 

appropriate to chemical engineering.  

 

B3.1 Explains basic information and methods of evaluation, 

good analysis, modelling and simulation of industrial 

processes 

A2.1  Develop and conduct appropriate experimentation 

and/or simulation 

B3.2  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. 

 

B4.1 Discuss the principle of quality assurance required for 

system, codes and standards, the health, safety 

requirements and environmental issues in the Chemical 

Engineering field . 

A3.1 Discuss topics related to humanitarian interests and 

moral issues 

A4.2 Utilize contemporary technologies, codes of practice 

and standards, quality guidelines, health and safety 

requirements, environmental issues, and risk management 

principles. 

B4.2  Adopt suitable national and international standards 

and codes to: design, operate, inspect and maintain 

chemical engineering systems  
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C. Highly specialized competencies of Chemical engineering program ( level C) 

• Benchmark Reference  

• A brain storming was made in a meeting dated 24/3/2021 in the Chemical Engineering 

Department to define the program competencies (Highly specialized) 

• The engineering sector and Supreme Council of Higher Education 2020 

• The Egyptian NARS 2018, 2nd edition 

 

 NARS 2018اعداد المصفوفات التي توضح تبني المعايير الاكاديمية المرجعية  -

تحديد العلامة المرجعية تم  - C1 من وثيقة المعايير    NARS 2018  (Metallurgical engineering) 

تحديد العلامة المرجعية تم  - C2 من وثيقة المعايير    NARS 2018  (Textile engineering) 

تحديد العلامة المرجعية تم  - C3 من وثيقة المعايير    NARS 2018  (Petroleum engineering) 

المرجعية  تم التأكيد العلامات - C2 , C3 من الجامعات التالية:     

ستانفورد )جامعة  .1 Stanford university ) 

Undergraduate Program | Chemical Engineering (stanford.edu) 

 (University of California, Berkeleyجامعة كاليفورنيا ) .2

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

 

 Level C: Highly specialized competencies of Chemical engineering program  

N
A

R
S

 

C
o
m

p
et

en
ci

es
 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. 
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5. Matrix of Academic Standards (Program Outcomes POs) with Courses  
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• Attach a separate matrix of elective courses (if any) 
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6. Teaching and Learning strategies/methods to achieve Program Outcomes: 
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7. Student Assessment strategies/methods to verify and ensure students' 

acquisition of Program Outcomes:  
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8. Program Key Performance Indicators (if any) 

No. Performance Indicator Target Level Method Measurement  

1.  Senior students 70% Questionnaire 
At the end of 

semester 

2.  Alumni 75 % Questionnaire 
At the end of the 

year 

3.  Stakeholders 75 % Questionnaire Every year 

4.  
External Evaluator(s)  

External Examiner (s)  

75 % 
Report 

Annually at the 

beginning of each 

year 

5.  
Internal Evaluator(s)  75 % 

Report 
Annually at the 

beginning of each 

year 

6.  Other societal parties 75 % Questionnaire _____ 
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