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Mechanical Power Engineering  Department 

PROGRAMME SPECIFICATION


(Master of Science)


A- GENERAL:


		A-GENERAL

Program Title:

		Master of Science in Mechanical Power Engineering






		

		



		Program Code:

		MPE M.Sc.



		

		



		Department Offering the Program:  

		Mechanical Power Engineering



		

		





A- 1 BASIC INFORMATION: 


		No.

		Item

		Specification



		1

		Program Type 

		Single

		Double

		Multiple



		

		

		yes

		----

		-----



		2

		Department(s)

		Mechanical Power Engineering



		3

		Coordinator

		 Prof.  Dr.  Sobeih M. A. Selim  



		4

		External Evaluator(s)

		 Prof. Dr.  Galal rabie 



		5

		Academic Standards

		 The M.Sc. programme for Mechanical Power Engineering academic standards were developed by the Mechanical Power Engineering Department in 2011 based on the generic statements for academic standards for post graduate levels issued in Arabic by NAQAAE in 2009.



		6

		Programme commencement

		July 2007.



		7

		Date of program specifications Approval

		July 2011.





A.2 DEPARTMENT STAFF MEMBERS:

The Mechanical Power Engineering M. SC. programme courses are taught by 31 highly qualified department members. They are highly qualified to teach the courses allocated to them and supervisor the M. sc. Thesis in various mechanical power engineering new research topics. The personal resume of the members are included in the courses files.


B- PROFESSIONAL INFORMATION:

B.1  Programme Aims 

 The M.Sc programme in Mechanical Power Engineering is designed to provide instruction and training in fields of Mechanical Power Engineering. The program aims are to provide an adequate basis for those students who wish to subsequently pursue a career in and research development and/or to undertake a Ph. D degree. In addition conducts themselves in a responsible, professional, and ethical manner.



Menoufiya University                                                                      


Faculty of Engineering


Mechanical Power Engineering  Department 

		Academic Standards for Engineering Postgraduate (ASEP) Characterization of Master of Science (M. Sc.) in Mechanical Power Engineering





1- ATTRIBUTES OF A MECHANICAL POWER ENGINEERING MASTER OF SCIENCE  DEGREE GRADUATE 


The M. Sc. graduate   should be able to: 


1.1 Apply knowledge of mathematics science and engineering concepts to the solution of mechanical power engineering problems 


1.2 Apply the basics and approach scientific research as well as using its different tools.


1.3 Identify, formulate, and solve problems, and analyze faults for the mechanical power engineering systems.


1.4 Apply perfectly the techniques, skills and up to date tools for mechanical power engineering practices.


1.5 Communicate effectively and manage the teamwork efficiently.


1.6 Take the suitable decision with multidisciplinary professional systems.


1.7 Employ the available sources to realize the highest benefits with continuous performance.


1.8 Be aware of his/her role in society development and environmental preservation.


1.9 Display commitment to act with integrity and credibility.


1.10 Develop   him/her academically,   professionally   and   lead   the area of continuous learning.


1-11 Apply the analytical approaches for studying the mechanical power engineering problems.

1-12 Show awareness of the ongoing mechanical power engineering field and up-to- data theories.  

2. RELATIONSHIP BETWEEN ASEP-MPE GENERAL ATTRIBUTES AND ASEP- MPE M.Sc  ATTRIBUTES :   

		ASEP-MPE GENERAL  ATTRIBUTES

		 ASPE-MPE ATTRIBUTES Master 



		

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		1.10

		1.11

		1.12



		1- Apply mathematics , physical sciences and mechanical power engineering concepts to real mechanical power engineering problems 

		X

		

		

		

		

		

		

		

		

		

		

		



		2- Identify and formulate and solve open – ended mechanical power engineering problems 

		

		

		X

		

		

		

		

		

		

		

		X

		



		3- Use modern computer tools in mechanical power engineering 

		

		X

		

		X

		

		

		

		

		

		

		X

		



		4- Design mechanical power engineering components , systems and processes 

		

		

		

		

		

		

		X

		

		

		

		X

		



		5- Set-Up , conduct and interpret experiments , and present the results in a professional manner 

		

		

		

		X

		

		

		X

		

		

		

		

		



		6- Communicate in written , oral and graphical form 

		

		

		

		

		X

		

		

		

		

		

		

		



		7- Work in teams and apply interpersonal skills in engineering contexts 

		

		

		

		

		X

		

		

		

		

		 

		

		



		8- Lay a foundation for continued learning and recognizing the significance of lifelong learning 

		

		

		

		

		

		

		

		 

		

		X

		

		



		9- Display professional issues in engineering practice, including ethical responsibility, safer, the creative enterprise, and loyalty and commitment to the profession. 

		

		

		

		

		

		

		

		X

		X

		

		

		



		10- Recognize the awareness of contemporary issues in engineering practice, including economic social, political, and environmental issues and global impact.  

		

		

		

		

		

		

		

		X

		

		

		

		X





3. NATIONAL ACADEMIC STANDARDS (NARS ) FOR M.Sc  PROGRAMMES  


  The National Authority for Quality Assurance and Accreditation of education                    ( NAQRAAE) set out ( in 2009 Arabic language ) generic statements for postgraduate studies which represents a guide and expectations about standards for the postgraduates levels             ( Diploma , M. Sc., Ph. D ) about the attributes of and capabilities that the postgraduates of various specialization programes must be able to demonstrate .  


 The original published version was translated   to English language from its Arabic version which was published by National Authority for Quality Assurance and Accordance and Accreditation in 2009 .

3.1 NARS  M. Sc.  GRADUATE ATTRIBUTES 


The graduate of the postgraduate M.Sc.,   program in any specialization should be capable of:


		NARS (NAQRAAF) higher M .Sc. attributes

		1. Mastering the application of the basics and methodology of scientific research and using its diverse tools.

		١. إجادة تطبيق أساسيات و منهجيات البحث العلمي واستخدام أدواته المختلفة



		

		2. Applying the analytical method and using it in the field of specialization.

		٢. تطبيق المنهج التحليلي واستخدامه في مجال التخصص



		

		3. Applying knowledge of his specialization and integrating it with relevant knowledge upon practicing the profession.

		٣. تطبيق المعارف المتخصصة و دمجها مع المعارف ذات العلاقة في ممارسته المهنية



		

		4. Showing awareness of current problems and up-to-date points of view in the field of specialization.

		٤. إظهار وعيا بالمشاكل الجارية و الرؤى الحديثة في مجال التخصص



		

		5. Locating the professional technical problems and finding suitable solutions for them.

		٥. تحديد المشكلات المهنية و إيجاد حلولا لها



		6. 

		7. Mastering a suitable band of specialized technical skills, and using suitable technological means to serve the professional practice.

		٦. إتقان نطاق مناسب من المهارات المهنية المتخصصة ، واستخدام الوسائل التكنولوجية المناسبة بما يخدم ممارسته المهنية



		

		8. Communicating efficiently and being able to lead a work team.

		٧. التواصل بفاعلية و القدرة على قيادة فرق العمل



		

		9. Proper decision making in different professional courses of action.




		٨. اتخاذ القرار في سياقات مهنية مختلفة



		

		10. Maximizing proper utilization of the available resources while preserving it.

		٩. توظيف الموارد المتاحة بما يحقق أعلي استفادة و الحفاظ عليها





		

		11. Being aware of his role in community development and preservation of the environment under the impact of local and global variables.

		١٠ . إظهار الوعي بدوره في تنمية المجتمع و الحفاظ على البيئة في ضوء المتغيرات العالمية و الإقليمية





		

		12. Behaving in a way that reflects adherence to impartiality, credibility and following the professional code of ethics.

		١١ . التصرف بما يعكس الالتزام بالنزاهة و المصداقية و الالتزام بقواعد المهنة





		

		13. Developing him-self academically and professionally, and being able to learn continuously.

		١٢ . تنمية ذاته أكاديميا و مهنيا و قادرا علي التعلم المستمر





3.2 GENERAL ACADEMIC REFERENCE STANDARDS (NARS) FOR M. Sc.  


		Upon finishing the studies for the postgraduate M. Sc., the graduate should be able to understand and assimilate the following:



		Knowledge and understanding

		1a. Theories, basic concepts and current knowledge in the field of specialization, as well as the subjects relevant to the discipline.



		أ- النظريات و الأساسيات المتعلقة بمجال التعلم وكذا في المجالات ذات العلاقة



		

		1b. Mutual influence between the professional practice and its repercussions on the environment.




		ب - التأثير المتبادل بين الممارسة المهنية وانعكاسها علي البيئة



		

		1c. Ethical and legal principles of specialized professional practices.




		ث - المبادئ الأخلاقية و القانونية للممارسة المهنية في مجال التخصص



		

		1d. Principles and basics of quality assurance of specialized professional practices.




		ج - مبادئ و أساسيات الجودة في الممارسة المهنية في مجال التخصص



		

		1e. Basics and ethics of scientific research.

		ح - أساسيات وأخلاقيات البحث العلمي



		Intellectual Skills

		2a. Analysis and evaluation of information within the area of specialization, and drawing parallels to solve problems at hand.




		أ- تحليل و تقييم المعلومات في مجال التخصص و القياس عليها لحل المشاكل





		

		2b. Solving technical problems even in the absence of some needed data items.




		ب - حل المشاكل المتخصصة مع عدم توافر بعض المعطيات





		

		2c. Relating different knowledge items to be able to solve professional problems.




		ت - الربط بين المعارف المختلفة لحل المشاكل المهنية





		

		2d. Conducting a research study and/or writing a standard scientific research study concerning a research problem.




		ث - إجراء دراسة بحثية و/ أو كتابة دراسة علمية منهجية حول مشكلة بحثية





		

		2e. Risk assessment of the professional practices in the field of specialization.




		ج - تقييم المخاطر في الممارسات المهنية في مجال التخصص





		

		2f. Planning for development of the practice in the field of specialization.




		ح - التخطيط لتطوير الأداء في مجال التخصص





		

		2g. Proper decision making based on the available information.




		خ - اتخاذ القرارات المهنية بناءاً على المعلومات المتاحة



		

		2h. Proper decision making in diverse professional courses. 




		د - اتخاذ القرارات المهنية في سياقات مهنية متنوعة



		Practical and Professional skills

		3a. Mastering both basic and up-to-date professional skills in the area of his specialization.

		أ- إتقان المهارات المهنية الأساسية و الحديثة في مجال التخصص





		

		3b-Writing and evaluating technical reports.




		ب - كتابة و تقييم التقارير المهنية



		

		3c- Evaluation of available methods and tools in the area of his specialization.




		ت - تقييم الطرق و الأدوات القائمة في مجال التخصص



		General and Transferable Skills

		4a. Effective communications of different kinds.




		أ- التواصل الفعال بأنواعه المختلفة





		

		4b. Using information technology in a way that serves promoting the professional practices.




		ب - استخدام تكنولوجيا المعلومات بما يخدم الممارسة المهنية





		

		4c. Self-evaluation and definition of his personal learning needs.




		ت - التقييم الذاتي وتحديد احتياجاته التعلمية الشخصية





		

		4d. Employing different sources to acquire knowledge and information.




		ث - استخدام المصادر المختلفة للحصول على المعلومات و المعارف



		

		4e. Setting up rules and evaluation indices for the performance of others.




		ج - وضع قواعد ومؤشرات تقييم أداء الآخرين





		

		4f. Working in a team and leading a team in diverse professional tracks.




		ح - العمل في فريق ، وقيادة فرق في سياقات مهنية مختلفة



		

		4g. Effective time management




		خ - إدارة الوقت بكفاءة



		

		4h. Self and continuous learning

		د - التعلم الذاتي و المستمر





4. ACADEMIC STANDARDS ( ASEP-MPE) FOR M.Sc. In  MECHANICAL POWER ENGINEERING.




The Academic standards (ASEP- MPE) represent the general expectations about the qualifications, attributes and capabilities that the Master of Science degree programme graduates in mechanical power engineering must be able to demonstrate. 


4.1 : KNOWLEDGE AND UNDERSTANDING 



The graduates of mechanical power engineering Master of Science should be capable of:  


		Knowledge and Understanding

		KU1.  Understanding theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.


KU2. Knowledge the exchangeable effect among the mechanical power engineering practices and reflection on the environment.


KU3. Identifying the scientific developments in the mechanical power engineering.


KU4. Recognizing the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.


KU5. Discussing the quality basics for working in the mechanical power engineering field.    


KU6. Describing the Principles and ethics of the scientific research.





4.2 . INTELLECTUAL SKILLS 


On completion of the M.Sc. program,   the   mechanical power engineering graduates should be Capable of:

		Intellectual Skills




		I1. Analyzing and evaluate the data and use them to solve the mechanical power engineering problems.


I2. Producing solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.


I3. Dealing with different and contradicting knowledge to solve the problems.


I4. Collecting   a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.


I5. Predicting the risks in the design of specific mechanical power engineering systems.


I6. Planning to develop performance of the engineering systems.


I7. Applying   the suitable decision for different professional situations.





4.3. PRACTICAL AND PROFESSIONAL SKILLS 


     On completion of the M.Sc. program,   the   mechanical power engineering graduates should be Capable of:

		practical and professional skills

		 PP1 Using efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.


PP2. Writing and evaluate technical reports.


PP3. Evaluating the available methods and tools in the mechanical power engineering field.


PP4. Defining, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others





4.4 . GENERAL AND TRANSFERABLE SKILLS 

On completion of the M.Sc. program,   the   mechanical power engineering graduates should be Capable of:

		general and transferable skills

		 GT1. Communicating effectively in writing, verbally and through illustrations and mathematical equations.


GT2. Applying information technology tools related to specific mechanical power engineering discipline.


GT3. Evaluating himself and determine his personal education needs. 


GT4. Using different resources to obtain knowledge and information. 


GT5. Putting the rules and indicators to evaluate performance of the others.


GT6. Working with a group and manage the team. d7. Manage the time efficiently.


GT7. Managing  the  time efficiently 


GT8. Appraising   Self and continuous learning.


  





5- INTENDED LEARNING OUTCOMES (ILOs) OF THE M.Sc. PROGRAMME AND THE ASEP – MPE ACADEMIC STANDARDS FOR M.Sc. 


		ASEP – MPE Academic  Standards  

		Intended Learning Outcomes (ILOs) of the M.Sc. programme



		Knowledge and understanding

		KU1 Understanding theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		

		KU2 knowledge  the exchangeable effect among the mechanical power engineering  practices and reflection on the environment.

		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.



		

		KU3 Identifying the scientific developments in the mechanical power engineering.

		KU3 Identify the scientific developments in the mechanical power engineering.



		

		KU4 Recognizing the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		KU4 Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.



		

		KU5 Discussing the quality basics for working in the mechanical power engineering field.    

		KU5 Discuss the quality basics for working in the mechanical power engineering field.    



		

		KU6  Describing  the Principles and ethics of the scientific research

		KU6 Describe the Principles and ethics of the scientific research.



		Intellectual Skills

		I1 Analyzing and evaluate the data and use them to solve the mechanical power engineering problems.

		I1 Analyze and evaluate the data and use them to solve the mechanical power engineering problems.



		

		I2 Producing solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2 Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.



		

		I3 Dealing with different and contradicting knowledge to solve the problems.

		I3 Deal with different and contradicting knowledge to solve the problems.



		

		I4 Collecting a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.

		I4 Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.



		

		I5 Predicting the risks in the design of specific mechanical power engineering systems.

		I5 Predict the risks in the design of specific mechanical power engineering systems.



		

		I6 Planning to develop performance of the engineering systems.

		I6 Plan to develop performance of the engineering systems.



		

		I7 Applying   the suitable decision for different professional situations.

		I7 Apply the suitable decision for different professional situations.



		Practical and Professional skills




		PP1 Using efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.



		

		PP2 Writing and evaluate technical reports.

		PP2 Write and evaluate technical reports.



		

		PP3 Evaluating the available methods and tools in the mechanical power engineering field.

		PP3 Evaluate the available methods and tools in the mechanical power engineering field.



		

		PP4 Defining , plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others

		PP4 Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.



		General and Transferable Skills

		GT1 Communicating effectively in writing, verbally and through illustrations and mathematical equations.

		GT1 Communicate effectively in writing, verbally and through illustrations and mathematical equations.



		

		GT2 Applying information technology tools related to specific mechanical power engineering discipline.

		GT2 Apply information technology tools related to specific mechanical power engineering discipline.



		

		GT3 Evaluating himself and determine his personal education needs. 

		GT3 Evaluate himself and determine his personal education needs. 



		

		GT4 Using different resources to obtain knowledge and information. 

		GT4 Use different resources to obtain knowledge and information. 



		

		GT5 Putting the rules and indicators to evaluate performance of the others.

		GT5 Rate the rules and indicators to evaluate performance of the others.



		

		GT6 Working with a group and manage the team.  

		GT6 Work with a group and manage the team.  



		

		GT7 Managing  the time efficiently 

		GT7 Mange the time efficiently 



		

		GT8 Appraising Self and continuous learning.

		GT8 Appraise Self and continuous learning.





6. RELATIONSHIP BETWEEN THE  NARS ATTRIBUTES AND THE ASEP-MPE ATTRIBUTES OF Master of Science DEGREE GRADUATE 


		NARS Attributes of M. Sc.  degree Graduate

		ARSEP-MPE Attributes of M.Sc. Programme Graduate 



		

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		1.10

		1.11

		1.12



		1. Mastering the application of the basics and methodology of scientific research and using its diverse tools.

		x

		x

		

		

		

		

		

		

		

		

		

		



		2. Applying the analytical method and using it in the field of specialization.

		

		

		

		x

		

		

		

		

		

		

		x

		



		3. Applying knowledge of his specialization and integrating it with relevant knowledge upon practicing the profession.

		

		

		x

		

		

		

		

		

		

		

		

		



		4. Showing awareness of current problems and up-to-date points of view in the field of specialization.

		

		

		

		

		

		

		

		

		

		

		

		x



		5. Locating the professional technical problems and finding suitable solutions for them.

		

		

		x

		

		

		

		

		

		

		

		

		



		6. Mastering a suitable band of specialized technical skills, and using suitable technological means to serve the professional practice.

		

		

		

		

		

		x

		

		

		

		

		

		



		7. Communicating efficiently and being able to lead a work team.

		

		

		

		

		x

		

		

		

		

		

		

		



		8. Proper decision making in different professional courses of action.

		

		

		

		

		

		x

		

		

		

		

		

		



		9. Maximizing proper utilization of the available resources while preserving it.

		

		

		

		

		

		

		x

		

		

		

		

		



		10. Being aware of his role in community development and preservation of the environment under the impact of local and global variables.

		

		

		

		

		

		

		

		x

		

		

		

		



		11. Behaving in a way that reflects adherence to impartiality, credibility and following the professional code of ethics.

		

		

		

		

		

		

		

		

		

		x

		

		



		12. Developing him-self academically and professionally, and being able to learn continuously

		

		

		

		

		

		

		

		

		

		

		x

		





7. RELATIONSHIP BETWEEN NARS ACADEMIC REFERENCE STANDARDS AND THE ILOs OF THE M.Sc.  PROGRAMME 


		 NARS Academic Reference Standards  

		ILOs of the M,Sc.  programme 



		Knowledge and understanding

		1a. Theories, basic concepts and current knowledge in the field of specialization, as well as the subjects relevant to the discipline.



		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		

		1b. Mutual influence between the professional practice and its repercussions on the environment.




		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.



		

		1c. Ethical and legal principles of specialized professional practices.




		KU4. Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.



		

		1d. Principles and basics of quality assurance of specialized professional practices.




		KU5.  Discuss the quality basics for working in the mechanical power engineering field.    






		

		1e. Basics and ethics of scientific research.

		KU6. Describe the Principles and ethics of the scientific research.


KU3. Identify the scientific developments in the mechanical power engineering.



		Intellectual Skills

		2a. Analysis and evaluation of information within the area of specialization, and drawing parallels to solve problems at hand.




		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems.



		

		2b. Solving technical problems even in the absence of some needed data items.




		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.






		

		2c. Relating different knowledge items to be able to solve professional problems.




		I3. Deal with different and contradicting knowledge to solve the problems.






		

		2d. Conducting a research study and/or writing a standard scientific research study concerning a research problem.




		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.





		

		2e. Risk assessment of the professional practices in the field of specialization.




		I5. Predict the risks in the design of specific mechanical power engineering systems.






		

		2f. Planning for development of the practice in the field of specialization.




		I6. Plan to develop performance of the engineering systems.






		

		2g. Proper decision making based on the available information.




		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.





		

		2h. Proper decision making in diverse professional courses. 




		I7. Apply the suitable decision for different professional situations.






		Practical and Professional skills

		3a. Mastering both basic and up-to-date professional skills in the area of his specialization.

		PP1. Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.


PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.






		

		3b-Writing and evaluating technical reports.




		PP2. Write and evaluate technical reports.






		

		3c- Evaluation of available methods and tools in the area of his specialization.




		PP3. Evaluate the available methods and tools in the mechanical power engineering field.






		General and Transferable Skills

		4a. Effective communications of different kinds.




		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations.






		

		4b. Using information technology in a way that serves promoting the professional practices.




		GT2. Apply information technology tools related to specific mechanical power engineering discipline.






		

		4c. Self-evaluation and definition of his personal learning needs.




		GT3. Evaluate himself and determine his personal education needs. 



		

		4d. Employing different sources to acquire knowledge and information.




		GT4. Use different resources to obtain knowledge and information. 





		

		4e. Setting up rules and evaluation indices for the performance of others.




		GT5. Rate the rules and indicators to evaluate performance of the others.






		

		4f. Working in a team and leading a team in diverse professional tracks.




		GT6. Work with a group and manage the team. 



		

		4g. Effective time management




		GT7. Mange the  time efficiently 






		

		4h. Self and continuous learning

		GT8. Appraise  Self and continuous learning





8. RELATIONSHIP BETWEEN ASEP-MPE  ATTRIBUTES AND PROGRAMME ILOs , FOR M.Sc 


		Corresponding (ASEP-MPE ) ILOs (by Nos.) Of M.Sc.  programm

		Mechanical Power Engineering Master of Science Programme  Attributes

		No.



		 KU1 , I1 , I2 , I3 , I4 , GT1 , GT2 , GT4  

		Apply knowledge of mathematics, science and mechanical power engineering concepts to the solution of engineering problems.

		1.1



		 KU1 , KU3 , KU6 , I3  , I4 PP1 , PP3 , PP4 and GT2 

		Apply the basics and approach scientific research as well as using its different tools.

		1.2



		 I1 , I2 , I3 , I4  ,  PP3 , 


PP4 , GT1 , GT2 

		Identify, formulate, and solve problems, and analyze   faults   for the mechanical power engineering systems.

		1.3



		PP1 , PP3 , PP4 , GT2 , GT4 

		Apply perfectly the techniques, skills and up to    date    tools    for    mechanical    power engineering practices.

		1.4



		 PP2 , GT5 , GT6 , GT7 

		Communicate    effectively    and     manage efficiently the teamwork.

		1.5



		KU4 , KU5 , I1 , I2 , I3 , I5 , I7 , GT2 

		Take the suitable decision with multidisciplinary professional system.

		1.6



		KU5 , I6 , I7 , GT4 

		Employ the available sources to realize the highest beanie with continuous performance.

		1.7



		KU2 , KU 4 

		Be   aware   of   his/her   in    society development and environmental preservation.

		1.8



		UK5 , I2 , I3 , I6 , I7 , PP1 , PP3 , GT4 

		Display commitment to act with integrity and credibility.

		1.9





 9. RELATIONSHIP BETWEEN ILOs AND COURSES 


		Intended Learning Outcomes (ILOs) of the program

		Courses that assess in realizing ILOs



		 

		 

		



		

		 Knowledge and understanding 

		KU1. Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		MPE 601 to MPE 616 , MPE618 , to   MPE627 , MPE629 , MPE630 , MPE631



		

		

		KU2. Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.

		MPE 602 ,    MPE 604 ,  MPE 610 ,  MPE 612 , MPE 613 , MPE 622 ,  MPE 625 ,  MPE 698 ,  MPE 699



		

		

		KU3. Identify the scientific developments in the mechanical power engineering

		MPE602 ,  MPE604 ,  MPE605 ,  MPE607 ,  MPE611 ,  MPE613 to  MPE616 ,  MPE620 ,  MPE621 ,  MPE626 ,  MPE627 ,  MPE629 to  MPE631 ,  MPE698 ,  MPE699



		

		

		KU4. Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		MPE 602 ,    MPE 604 ,to  MPE 606 ,  MPE 608 ,  MPE 609 ,   MPE611,   MPE 613 ,   MPE 623 ,  MPE 698 ,  MPE 699- 



		

		

		KU5.  Discuss the quality basics for working in the mechanical power engineering field.    

		MPE 601 ,  MPE 616 ,  MPE 624 ,    MPE 627 ,  MPE 698 ,   MPE 699  



		

		

		KU6. Describe the Principles and ethics of the scientific research.




		MPE 602,  MPE 604 ,   MPE 608 ,    MPE 610 ,    MPE 613 , to   MPE 617  , MPE  622 ,  MPE  629 ,   MPE  630  ,    MPE 698 ,   MPE 699  -



		

		 Intellectual Skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		MPE 601 to  MPE 607 , MPE609 To MPE 613   , MPE615 , MPE616 , MPE618 , MPE619 , MPE622 , MPE623 , MPE625 , MPE626 , MPE629 , to MPE631 , MPE 698 , MPE699



		

		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		MPE601  to MPE 609  ,MPE608 , MPE609 to MPE613 , MPE620 , MPE621 , MPE623 , to MPE 625  , MPE627 , MPE629 , to MPE 631 , MPE698 , MPE699





		Intended Learning Outcomes (ILOs) of the program

		Courses that assess in realizing ILOs



		

		 Intellectual Skills

		I3. Deal with different and contradicting knowledge to solve the problems.



		: MPE601 , MPE608 , MPE609 , MPE611 , MPE612 , MPE614 ,MPE615 , MPE618 , to MPE621 , MPE629 , MPE631 , MPE698 , MPE699



		

		

		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		MPE601 , MPE602 , MPE604 , MPE607 , MPE609 , MPE613 , to MPE617 , MPE627 MPE 629 toMPE631 , MPE698 , MPE699



		

		

		I5. Predict the risks in the design of specific mechanical power engineering systems.




		 MPE 605 ,   MPE 620 ,  MPE 622 ,  MPE 630  ,  MPE 6998 ,  MPE 699



		

		

		I6. Plan to develop performance of the engineering systems.




		MPE 603 ,  MPE 605 ,  MPE 606 ,    MPE 611 ,  MPE 618 ,   MPE 698 ,   MPE 699  -    



		

		

		I7. Apply the suitable decision for different professional situations.




		MPE 601 ,  MPE 612 ,MPE 617 ,  MPE 619 ,  MPE  622 ,  MPE  625 ,   MPE 627 ,  MPE 629 ,  MPE  631  ,  MPE 6998 ,  MPE 699



		

		 Practical and Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		MPE 601 , to   MPE 606 ,  MPE 608 ,  MPE 611 , to   MPE  616 ,  MPE 618 , ,  MPE 620 , to   MPE  622 ,  MPE  629 ,   to   MPE  631 ,  MPE 698 ,  MPE 699



		

		

		PP2. Write and evaluate technical reports.




		MPE 611 ,    MPE 617 ,  MPE 619 ,  MPE 627 , MPE 698 ,  MPE 699



		

		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.




		MPE 601 ,    MPE 602 ,  MPE 604 ,  MPE 605 ,    MPE  608 , to  MPE 610 ,   MPE 613 , to   MPE  616 ,  MPE  620 ,   to   MPE  624 ,  MPE 698 ,to  MPE 699



		

		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.




		MPE 601 ,    MPE 602 ,  MPE 604 ,  MPE 611 ,    MPE  613 ,   MPE 618 ,   MPE 619 ,    MPE  627 ,  MPE  629 ,   to   MPE  631 ,  MPE 698 ,  MPE 699





		Intended Learning Outcomes (ILOs) of the program

		Courses that assess in realizing ILOs



		

		General and Transferable Skills

		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations.




		MPE601 , MPE602 ,  MPE604 ,  MPE609 ,  MPE611 ,  MPE63 ,  MPE615 ,  MPE617 ,  MPE626 ,  MPE698 ,  MPE699 , 



		

		

		GT2. Apply information technology tools related to specific mechanical power engineering discipline.




		MPE601 ,  MPE602 ,  MPE604 ,  MPE607  MPE608 ,  MPE612 ,  MPE614 ,  MPE616 ,  MPE625 ,  MPE629 to  MPE631 ,  MPE698 ,  MPE699



		

		

		GT3. Evaluate himself and determine his personal education needs. 

		MPE 603 , MPE  606 ,  MPE  617 ,  MPE  619 , to   MPE 621  , MPE 625 , MPE 627 ,   MPE 698 ,   MPE 699 . -  



		

		

		GT4. Use different resources to obtain knowledge and information. 




		  MPE 601 , MPE  620 ,  MPE  604 ,  MPE  605 ,   MPE 607,  to,   MPE 609 ,   MPE 611 ,to    MPE 613 ,,   MPE 615 ,,   MPE 617 ,   MPE 618 ,    MPE 620 ,,   MPE 621 ,  MPE 625 ,  MPE 629 , to  MPE 631 ,   MPE 698 ,   MPE 699



		

		

		GT5. Rate the rules and indicators to evaluate performance of the others.




		MPE 602 ,  MPE 604 ,  MPE 613 ,    MPE 698 ,  MPE 699  -  -  



		

		

		GT6. Work with a group and manage the team. 




		MPE 602 ,  MPE 604 ,MPE 613 ,  MPE 619 ,  MPE  622 ,  MPE  627



		

		

		GT7. Mange the time efficiently 




		  MPE 610 ,  MPE 618 ,  MPE  698 ,  MPE  699 .  



		

		

		GT8. Appraise Self and continuous learning.



		MPE 602 , MPE  604 ,  MPE  612 ,  MPE  613 ,   MPE 616 ,MPE 618 ,  MPE 621 ,   MPE  622 ,  MPE  626 ,  ,     MPE698 ,   MPE 699 .  





10. RELATION PROGRAM ILOs , ATTRIBUTES OF THE GRADUATE AND COURSES


		Courses Covering such ILOs

		Corresponding (ARSEP) Outcomes Nos.

		Mechanical Power Engineering Master of Science Programs Attributes

		No.



		KU1 : MPE 601 to MPE 616 , MPE618 , to   MPE627 , MPE629 , MPE630 , MPE631 , -  I1 : MPE 601 to  MPE 607 , MPE609  , To MPE 613   , MPE615 , MPE616 , MPE618 , MPE619 , MPE622 , MPE623 , MPE625 , MPE626 , MPE629 , to MPE631 , MPE 698 , MPE699 , -  I2 :MPE601  to MPE 609  ,MPE608 , MPE609 to MPE613 , MPE620 , MPE621 , MPE623 , to MPE 625  , MPE627 , MPE629 , to MPE 631 , MPE698 , MPE699 , I3 : MPE601 , MPE608 , MPE609 , MPE611 , MPE612 , MPE614 ,MPE615 , MPE618 , to MPE621 , MPE629 , MPE631 , MPE698 , MPE699 , I4 : MPE601 , MPE602 , MPE604 , MPE607 , MPE609 , MPE613 , to MPE617 , MPE627 MPE 629 toMPE631 , MPE698 , MPE699 , GT1: MPE601 , MPE602 ,  MPE604 ,  MPE609 ,  MPE611 ,  MPE613 ,  MPE615 ,  MPE617 ,  MPE626 ,  MPE698 ,  MPE699 , GT2 :  MPE601 ,  MPE602 ,  MPE604 ,  MPE607  MPE608 ,  MPE612 ,  MPE614 ,  MPE616 ,  MPE625 ,  MPE629 to  MPE631 ,  MPE698 ,  MPE699 , GT4 :   MPE602 ,  MPE603 ,  MPE604 ,  MPE605 ,  MPE607 , to  MPE609 ,  MPE611 to  MPE613 ,  MPE615 ,  MPE617 ,  MPE618 ,  MPE620 ,  MPE621 ,  MPE625 ,  MPE629  to  MPE631 ,  MPE698 ,  MPE699 ,

		 KU1 , I1 , I2 , I3 , I4 , GT1 , GT2 , GT4  

		Apply knowledge of mathematics, science and   engineering concepts to the solution of mechanical power engineering problems.

		1.1



		KU1 : MPE 601 to  MPE 616 ,  MPE 618 to ,  MPE 627 ,  MPE 629 ,  MPE 630 ,  MPE 631 ,  KU3:  MPE602 ,  MPE604 ,  MPE605 ,  MPE607 ,  MPE611 ,  MPE613 to  MPE616 ,  MPE620 ,  MPE621 ,  MPE626 ,  MPE627 ,  MPE629 to  MPE631 ,  MPE698 ,  MPE699 , KU6 :  MPE602 ,  MPE604 ,  MPE608 ,  MPE610 ,  MPE613 ,  MPE617 to  MPE 622 ,  MPE 629 ,  MPE 630 ,  MPE689 ,  MPE 699  , I3 :   MPE601 ,  MPE608 ,  MPE609 ,  MPE611 ,  MPE612 ,  MPE614 ,  MPE615 ,  MPE618 ,  to  MPE621 ,  MPE629 ,  MPE631 ,  MPE698 ,  MPE699 , I4 :   MPE601 ,  MPE602 ,  MPE604 ,  MPE607 ,  MPE609 ,  MPE613 to  MPE617 ,  MPE627 ,  MPE629 , to  MPE631 ,  MPE698 ,  MPE699  , PP1 :  MPE601 , to  MPE606 ,  MPE608 ,  MPE611 to  MPE611 ,  MPE618 ,  MPE620 , to  MPE622 ,  MPE625 ,  MPE629 ,  MPE630 ,  MPE631 ,  MPE698 ,  MPE699 , PP3:  MPE601 ,  MPE602 ,  MPE604 ,  MPE605 ,  MPE608 , to  MPE610 ,  MPE613 , to  MPE616 ,  MPE620 , to MPE:624 ,  MPE698 ,  MPE699 ,  PP4:   MPE601 ,  MPE602 ,  MPE604 ,  MPE611 ,  MPE613 ,  MPE618 ,  MPE619 ,  MPE627 ,  MPE629 , to  MPE631 ,  MPE698 ,  MPE699 ,  GT2 :  MPE601 ,  MPE602 ,  MPE604 ,  MPE607 ,  MPE608 ,  MPE612 ,  MPE614 ,  MPE616 ,  MPE625 ,  MPE629  to  MPE631 ,  MPE698 ,  MPE699

		 KU1 , KU3 , KU6 , I3  , I4 PP1 , PP3 , PP4 and GT2 

		Apply the basics and approach scientific research as well as using its different tools. 

		1.2



		I1 :  MPE601 , to MPE607 ,  MPE609 , to  MPE613 ,  MPE615 ,  MPE616 ,  MPE618 ,  MPE619 ,  MPE622 ,  MPE623 ,  MPE625 ,  MPE626  ,  MPE629 , to  MPE631 ,  MPE698  ,  MPE699 –I3:MPE 601, MBE 608 , MPE 609 , MPE 611 , MPE 612 , MPE 614 ,  MPE 615 ,  MPE 618  to  MPE 621 ,  MPE 629 ,  MPE 631,  MPE 698 ,  MPE 699,  - I4 : MPE 601 ,  MPE 602 ,  MPE 604  ,  MPE 607 , MPE 609 ,  MPE 613 ,    to  MPE 617 ,  MPE 627 , MPE 629 , to  MPE 631 ,  MPE 698 ,  MPE 699 , - PP3 :  MPE 601 ,  MPE 602 ,  MPE 604 .  MPE 605 ,  MPE  608 ,  to  MPE  610 ,  MPE 613 ,  to  MPE 616 ,  MPE  620 ,  to   MPE 624 ,  MPE  698 ,  MPE 699 , -PP4 :   MPE 601 ,  MPE 602 ,   MPE 604 ,  MPE  611 ,  MPE  613 ,  MPE  618 ,  MPE  619 ,  MPE  627 ,  MPE  629 ,  to  MPE 631 ,  MPE  698 ,  MPE 699 – GT1 :  MPE 601 ,  MPE 602 ,  MPE 604 ,  MPE 609 ,  MPE  611 ,  MPE 613 ,  MPE  615 ,  MPE  617 ,  MPE  626 ,    MPE  698 ,  MPE 699 –GT2 :  MPE 601 ,  MPE 602 ,  MPE 604 ,  MPE 607 ,  MPE  608 ,  MPE 612 , ,  MPE 614 ,  MPE  616 ,  MPE  625 ,  MPE  629 , to   MPE  631 ,  MPE 698 ,  MPE 699  

		 I1 , I2 , I3 , I4  ,  PP3 , 


PP4 , GT1 , GT2 

		Identify, formulate, and solve problems and also, analyze faults for mechanical power engineering systems.

		1.3



		PP1 :   MPE 601 , to   MPE 606 ,  MPE 608 ,  MPE 611 , to   MPE  616 ,  MPE 618 , ,  MPE 620 , to   MPE  622 ,  MPE  629 ,   to   MPE  631 ,  MPE 698 ,  MPE 699- PP3 :    MPE 601 ,    MPE 602 ,  MPE 604 ,  MPE 605 ,    MPE  608 , to  MPE 610 ,   MPE 613 , to   MPE  616 ,  MPE  620 ,   to   MPE  624 ,  MPE 698 ,  MPE 699 -  PP4 :    MPE 601 ,    MPE 602 ,  MPE 604 ,  MPE 611 ,    MPE  613 ,   MPE 618 ,   MPE 619 ,    MPE  627 ,  MPE  629 ,   to   MPE  631 ,  MPE 698 ,  MPE699 -  GT2 :   MPE 601 ,  MPE 602 ,  MPE 604 ,  MPE 607 ,  MPE  608 ,  MPE 612 , ,  MPE 614 ,  MPE  616 ,  MPE  625 ,  MPE  629 , to   MPE  631 ,  MPE 698 ,  MPE 699  -  GT4 :   MPE 601 ,  MPE 602 ,  MPE 604 ,MPE 605 ,  MPE 607 ,to  MPE  609 ,  MPE 611 , to  MPE 613 ,  MPE  615 ,  MPE  617 ,  MPE  618 , t  MPE  620 ,  MPE 621 ,  MPE 625  ,  MPE 629 , to  MPE  631 ,  MPE 698 ,  MPE 699  .  

		PP1 , PP3 , PP4 , GT2 , GT4 

		Apply efficiently the techniques, skills and up to date tools for   mechanical power engineering practice

		1.4



		PP2 :   MPE 611 ,    MPE 617 ,  MPE 619 ,  MPE 627 , MPE 698 ,  MPE 699- GT5 :  MPE 602 ,  MPE 604 ,  MPE 613 ,    MPE 698 ,  MPE 699  -  GT6 :   MPE 602 ,  MPE 604 ,MPE 613 ,  MPE 619 ,  MPE  622 ,  MPE  627 -  GT7 :   MPE 610 ,  MPE 618 ,  MPE  698 ,  MPE  699 .  

		 PP2 , GT5 , GT6 , GT7 

		Communicate effectively and manage efficiently the teamwork.

		1.5



		KU4 :   MPE 602 ,    MPE 604 ,to  MPE 606 ,  MPE 608 ,  MPE 609 ,   MPE611,   MPE 613 ,   MPE 623 ,  MPE 698 ,  MPE 699- KU5 :  MPE 601 ,  MPE 616 ,  MPE 624 ,    MPE 627 ,  MPE 698 ,   MPE 699  -  I1 :   MPE 601 ,to  MPE 607 ,MPE 609 , to MPE 613 ,  MPE  615 ,  MPE  618 ,   MPE 619 ,  MPE 622 ,  MPE  623 ,  MPE  625 ,  MPE 626 ,  MPE 629 , to  MPE 631 ,  MPE 698 ,  MPE 699  -  I2 :   MPE 602 , to  MPE 606 ,  MPE 608 ,  MPE 609 , to   MPE613 ,   MPE 620 ,   MPE 621 ,  MPE 623 ,to  MPE 625 ,  MPE 627 ,  MPE 629 , to  MPE 631 ,  MPE 698 ,  MPE699   -  I3 :     MPE 601 , to  MPE 608 ,  MPE 609 ,  MPE 611 ,    MPE612 ,   MPE 614 ,   MPE 615 ,  MPE 618 ,to  MPE 621  ,  MPE 629 , to  MPE 631 ,  MPE 698 ,  MPE 699   -  I5 :  MPE 605 ,   MPE 620 ,  MPE 622 ,  MPE 630  ,  MPE 698 ,  MPE 699 -  I7 :  MPE 601 ,   MPE 612 ,  MPE 617 ,  MPE 619  , MPE 622 ,  MPE 627,  MPE 629 ,  MPE 631 ,  MPE 698 ,  MPE 699 – GT2 :  MPE 601 ,   MPE 602 ,  MPE 604 ,  MPE 607  , MPE 608 ,  MPE 612,  MPE 614 ,  MPE 616 ,  MPE 625 , MPE 629 ,  MPE 631 ,  MPE 698 ,  MPE 699 .

		KU4 , KU5 , I1 , I2 , I3 , I5 , I7 , GT2 

		Take the suitable decisions with multidisciplinary professional system.

		1.6



		KU5 :  MPE 601 ,    MPE 616 ,  MPE 624 ,  MPE627 ,  MPE 698 ,  MPE 699 - I6:  MPE 603 ,  MPE 605 ,  MPE 606 ,    MPE 611 ,  MPE 618 ,   MPE 698 ,   MPE 699  -  I7 :   MPE 601 ,  MPE 612 ,MPE 617 ,  MPE 619 ,  MPE  622 ,  MPE  625 ,   MPE 627 ,  MPE 629 ,  MPE  631  ,  MPE 6998 ,  MPE 699  - GT4 :   MPE 601 , to  MPE 602 ,  MPE 604 ,  MPE 605 , MPE 607 to  MPE 609,  MPE 611 , to    MPE613 ,  MPE 615 ,  MPE 617 ,  MPE 618 ,  MPE 620 ,   MPE 621 ,    MPE 625 , MPE 629 , to  MPE 631 ,  MPE 6998 ,  MPE 699  .

		KU5 , I6 , I7 , GT4 

		Employ the available sources to realize the highest benefits with continuous performance.

		1.7



		KU2 :  MPE 602 ,    MPE 604 ,  MPE 610 ,  MPE 612 , MPE 613 , MPE 622 ,  MPE 625 ,  MPE 698 ,  MPE 699 – KU4 :  MPE 602 ,  MPE 604 , to   MPE 606 ,   MPE 608 ,  MPE 609 ,  MPE 611 ,  MPE 613 ,  MPE 623 ,   MPE 698 ,   MPE 699 .

		KU2 , KU 4 

		Be aware of his/her role in society development and environmental preservation.

		1.8



		KU5 :  MPE 601 ,    MPE 616 ,  MPE 624 ,  MPE     627 ,  MPE 698 ,  MPE 699 – I2:  MPE 601 , to   MPE 606 ,   MPE 608 ,    MPE 609 ,  to   MPE 613 ,  MPE 620 , MPE  621 ,  MPE  623 , to  MPE  625 ,  MPE  627 ,  MPE  629 , to  MPE  631 ,    MPE 698 ,   MPE 699  -  I3 :   MPE 601 , MPE  608 ,  MPE  609 ,  MPE  611 ,   MPE 612 ,MPE 614 ,  MPE 615 ,  MPE  618 ,to   MPE  621 ,   MPE 629 ,  MPE 631 , ,    MPE 698 ,   MPE 699  -  I6 :   MPE 603 , MPE  605 ,  MPE  606 ,  MPE  611 ,   MPE 618  , ,   MPE 698 ,   MPE 699 . -  I7 :   MPE 601 , MPE  612 ,  MPE  617 ,  MPE  619 ,   MPE 622  ,  MPE 625 ,  MPE 627,  MPE 629 ,  MPE 631 ,   MPE 698 ,   MPE 699 – PP1 : MPE 601 ,to MPE  606 ,  MPE  608 ,  MPE  611 , to   MPE 616 ,MPE 618 ,  MPE 620 ,to   MPE  622 ,  MPE  625 ,  MPE 629 , to   MPE 631 ,     MPE698 ,   MPE 699 .  PP3 : MPE 601 , MPE  602 ,  MPE  604 ,  MPE  605 ,    MPE 608 , to MPE 610 ,  MPE 613 ,to   MPE  616 ,  MPE  620 , to  MPE 624 ,    MPE698 ,   MPE 699 -  GT4 :   MPE 601 ,   MPE 602 ,  MPE 604 ,  MPE 605 , MPE 607 to  MPE 609,  MPE 611 , to    MPE613 ,  MPE 615 ,  MPE 617 ,  MPE 618 ,  MPE 620 ,   MPE 625  , MPE 629 , to  MPE 631 ,  MPE 6998 ,  MPE 699 .  

		UK5 , I2 , I3 , I6 , I7 , PP1 , PP3 , GT4 

		Display commitment to act with integrity and credibility.  

		1.9





		KU3 :  MPE 602 ,    MPE 604 ,  MPE 605 ,  MPE     607 , MPE 611 ,  MPE 613 ,to   MPE 616 ,  MPE 620 , MPE 621 ,  MPE 626 ,  MPE 627 ,  MPE 629 , to  MPE 631 ,  MPE 698 ,  MPE 699- KU6 :  MPE 602,  MPE 604 ,   MPE 608 ,    MPE 610 ,    MPE 613 , to   MPE 617  , MPE  622 ,  MPE  629 ,   MPE  630  ,    MPE 698 ,   MPE 699  -  I3 :   MPE 601 , MPE  608 ,  MPE  609 ,  MPE  611 ,   MPE 612 ,MPE 614 ,  MPE 615 ,  MPE  618 ,to   MPE  621 ,   MPE 629 ,  MPE 631 , ,    MPE 698 ,   MPE 699 - GT3 :   MPE 603 , MPE  606 ,  MPE  617 ,  MPE  619 , to   MPE 621  , MPE 625 , MPE 627 ,   MPE 698 ,   MPE 699 . -  GT4 :   MPE 601 , MPE  620 ,  MPE  604 ,  MPE  605 ,   MPE 607,  to,   MPE 609 ,   MPE 611 ,to    MPE 613 ,,   MPE 615 ,,   MPE 617 ,   MPE 618 ,    MPE 620 ,,   MPE 621 ,  MPE 625 ,  MPE 629 , to  MPE 631 ,   MPE 698 ,   MPE 699 – GT8 : MPE 602 , MPE  604 ,  MPE  612 ,  MPE  613 ,   MPE 616 ,MPE 618 ,  MPE 621 ,   MPE  622 ,  MPE  626 ,  ,     MPE698 ,   MPE 699 .  

		 KU3 , KU6 , I3 , GT3 , GT4 , GT8 

		Develop him/her academically, professionally and lead the area of continuous learning.  

		1.10



		I3 : MPE601 ,  MPE608 ,  MPE609 ,  MPE611  ,  MPE 612 ,  MPE 614 , MPE615 ,  MPE 618  to  MPE 621 ,  MPE 629 ,  MPE 631 ,  MPE 698 ,  MPE 699 ,  I 6 :  MPE603 ,  MPE605 ,  MPE606 ,  MPE611 ,  MPE618 ,  MPE698 ,  MPE699 ,  PP1 :  MPE601 to  MPE606 ,  MPE608 ,  MPE611 , to  MPE611 ,  MPE618 ,  MPE620 to  MPE622 ,  MPE625 ,  MPE629 , to  MPE631 ,  MPE698 ,  MPE699 , PP2 :  MPE611 ,  MPE617 ,  MPE619 ,  MPE627 ,  MPE698 ,  MPE699 , PP3 :  MPE601 ,  MPE602 ,  MPE604 ,  MPE605 ,  MPE608 , to  MPE610 ,  MPE613 to ,  MPE616 ,  MPE620  to  MPE624 ,  MPE698 ,  MPE699 , PP4: 601 ,  MPE602 ,  MPE604 ,  MPE 611 ,  MPE 613 ,  MPE618 ,  MPE619 ,  MPE627 ,  MPE629 , to 631 ,  MPE698 ,  MPE699 GT1 :  MPE601 ,  MPE602 ,  MPE 604 ,  MPE609 ,  MPE611 ,  MPE613 ,  MPE615 ,  MPE617 ,  MPE626 ,  MPE698 ,  MPE699 ,  GT2 :  MPE601 ,  MPE602 ,  MPE604 ,  MPE607 ,  MPE608 ,  MPE612 ,  MPE614 ,  MPE616 ,  MPE625 ,  MPE629 to  MPE631 ,  MPE698 ,  MPE699

		I3 , I6 , PP1 , PP2 , PP3 , PP4 , GT1 , GT2 

		Apply the analytical approaches for studying mechanical power engineering problems.

		1.11



		KU3 :  MPE602 ,  MPE604 ,  MPE605 ,  MPE607 ,  MPE611 ,  MPE613 , to  MPE616 ,  MPE620 ,  MPE621 ,  MPE626 ,  MPE627 ,  MPE629 ,to  MPE631 ,  MPE698 ,  MPE699 , GT2 :  MPE601 ,  MPE602 ,  MPE604 ,  MPE607 ,  MPE608 ,  MPE612 ,  MPE614 ,  MPE616 ,  MPE625 ,  MPE629 to  MPE631 ,  MPE698 ,  MPE699 GT3  MPE603 ,  MPE606 ,  MPE617 ,  MPE619 to  MPE621 ,  MPE625 ,  MPE627 ,  MPE698,  MPE699 ,  GT4 :  MPE601 ,  MPE602 ,  MPE604 ,  MPE605 ,  MPE607 , to  MPE609 ,  MPE699 to 613 ,  MPE615 ,  MPE 617 ,  MPE 618 ,  MPE 620 ,  MPE 621 ,  MPE 625 ,  MPE 629 to  MPE 631 ,  MPE 698 ,  MPE 699 GT8 :  MPE 602 ,  MPE 604 ,  MPE 612 ,  MPE 613 ,  MPE 616 ,  MPE 618 ,  MPE 621 ,  MPE 622 ,  MPE 626 ,  MPE 698 ,  MPE 699  

		KU3 , GT2 , GT3 , GT4 , GT8 

		Show awareness of the ongoing mechanical power engineering field and up-to-date theories.

		1.12





11.  Curriculum Structure and Contents


a Program duration


		Minimum duration

		One Academic Year



		Maximum duration

		Four Academic Years





  b Program Structure 


		No.

		Item

		Specification



		1

		No. Of Credit Hours Per Week

		Maximum

		First semester

		18 Cr. Hrs.



		

		

		

		Second semester

		18 Cr. Hrs.



		

		

		

		Summer semester

		9 Cr. Hrs.



		

		

		Minimum

		First semester

		6 Cr. Hrs.



		

		

		

		Second semester

		6 Cr. Hrs.



		

		

		

		Summer semester

		-- Cr. Hrs.



		3

		Program Levels and their Credit Hours 

		First level (courses)

		18  Cr. Hrs. (level 600)



		

		

		Second level (Thesis)

		Assessed as 18 Cr. Hrs.





12.  THE PROGRAM COURSES 

The M. sc. Programme courses name and code are indicated in Table (1)  


		Compulsory Courses

		MPE601, MPE613 and MPE630



		

		These courses cover all the ILOs of the M. Sc. Programme.



		Elective Courses (First level)

		MPE602 to MPE612, MPE614 to MPE629.





Table (1) Department of Mechanical Power Engineering Courses of Master in Mechanical Power Engineering


		

		Exam. Hours

		Credit Hours

		Courses

		Code

		No.



		Running

		3

		3

		Mass Transfer 

		MPE 601

		1



		Running

		3

		3

		New and Renewable Energy Conversion 

		MPE 602

		2



		Running

		3

		3

		Basics of Refrigeration and Air Conditioning 

		MPE 603

		3



		Not activied

		3

		3

		Solar and Wind Energy 

		MPE 604

		4



		Running

		3

		3

		Refrigeration and Air Conditioning Equipments

		MPE 605

		5



		Not activied

		3

		3

		Refrigeration Applications 

		MPE 606

		6



		Not activied

		3

		3

		Applications of Air Conditioning 

		MPE 607

		7



		Not activied

		3

		3

		Deep Cooling 

		MPE 608

		8



		Not activied

		3

		3

		Refrigeration and Air Conditioning Control Systems

		MPE 609

		9



		Running

		3

		3

		Industrial Ventilation 

		MPE 610

		10



		Not activied

		3

		3

		Humidification and Drying 

		MPE 611

		11



		Running

		3

		3

		Statistical Thermodynamics 

		MPE 612

		12



		Not activied

		3

		3

		Renewable Energy 

		MPE 613

		13



		Not activied

		3

		3

		Pumps and Compressors 

		MPE 614

		14



		Not activied

		3

		3

		Hydraulic and Pneumatic Systems 

		MPE 615

		15



		Not activied

		3

		3

		Computations of Fluid Dynamics 

		MPE 616

		16



		Running

		3

		3

		Technical Report Writing

		MPE 617

		17



		Not activied

		3

		3

		Performance of Combustion Engines 

		MPE 618

		18



		Not activied

		3

		3

		Power Stations 

		MPE 619

		19



		Not activied

		3

		3

		Tow–Phase Flow 

		MPE 620

		20



		Not activied

		3

		3

		Renewable Energy Sources & its Economics 

		MPE 621

		21



		Not activied

		3

		3

		Economics of Energy Generation 

		MPE 622

		22



		Not activied

		3

		3

		Performance and Economy of Refrigeration and A/C Systems 

		MPE 623

		23



		Not activied

		3

		3

		Refrigeration and Air Conditioning Systems with Applications 

		MPE 624

		24



		Running

		3

		3

		Calculations of Cooling Load of Refrigeration and Air Conditioning Systems

		MPE 625

		25



		Not activied

		3

		3

		Combustion and Heat Transfer in Industrial Furnaces and Boilers

		MPE 626

		26



		Not activied

		3

		3

		Dynamics and Kinematics of Combustion

		MPE 627

		27



		Not activied

		3

		3

		Air Pollution 

		MPE 628

		28



		Running

		3

		3

		Non-Newtonian Fluid Mechanics 

		MPE 629

		29



		Running

		3

		3

		Gas Dynamics 

		MPE 630

		30



		Not activied

		3

		3

		Unsteady Fluid Flow 

		MPE 631

		31



		Not activied

		Discussion

		6

		Research for Master of Engineering 

		MPE 698

		32



		Not activied

		Discussion


Oral Exam. 

		18

		M.Sc. Thesis

		MPE 699

		33





13.   COURSE CONTENTS  

MPE 601 Mass Transfer    (3 cr.)       



 


Fick’s Law, Reynolds’s analogy, Colbert’s coefficient, Lewis number, between heat convection and mass transfer, Application for direct contact equipment. 


MPE 602 New and Renewable Energy Conversation    (3 cr.)  



Indirect conversation of energy : Earth heat, solid exhaust, biomass


MPE 603 Basics of Air Conditioning    (3 cr.)       





Psychometrics, physiological Principles, health and comfort, simple air conditioning processes, Air transport systems, summer and winter load estimation


MPE 604 Solar and Wind Energy    (3 cr.)    






Solar radiation, Available solar radiation, Radiating properties for non-transmitting Material, flat solar collectors, concentrated solar collectors, concentrated solar collectors, storing of energy, solar heating systems and economy, 


MPE 605 Refrigeration and Air Conditioning Equipment   (3 cr.)   


Evaporators, compressors, conducers, Expansion devices, popes and connections, cooling towers, Insulation materials planning of plants, heating coils, cooling and dehumidification coils, fans, pumps, condensing units, air conditioning units, stand units. 


MPE 606 Application Refrigeration    (3 cr.)        





Storing of Chilled and Frozen Products - distribution of chilled and frozen products, transport cars and containers, cooled cars and marine transport, ice production, Low temperature applications. 


MPE 607 Application of Air Conditioning    (3 cr.)        




Houses, offices, theaters, transporting (Marine, airplane, trains). Protected homes, Air distribution, Industrial Application in textile factories. 


MPE 608 Deep Cooling    (3 cr.)



             


physical properties of materials, Low temperature maintaining methods, cooling of helium and liquefaction, Liquefaction of O2, H2, N2 equipments, insulation of Deep cooling, storing and transporting measuring Devices, safety, Deep pumping. 


MPE 609 Refrigeration and Air Conditioning Control Systems (3 cr.) 


 Technical Terms, characteristics of control, delay sources, Automatic control response methods, sensing elements and mechanisms of control and cycles, Refrigeration control system, thermostat, pressure control, expansion devices, capacity control, partial load problems and applications, Primary control systems, Air control systems, All water control system, Air – Water control system, special control system, microprocessors control systems. 


MPE 610 Industrial Ventilation    (3 cr.)  






Importance of ventilation, ventilation systems components, Air cleaners systems, calculation of ventilation, Industrial ventilation system, Industrial exhaust systems, Caps : Types and design, Duct design, fans ; types and calculation 


MPE 611 Humidifying and Drying    (3 cr.) 






Humidification systems, Analysis and performance of humidification systems, Applications : Drying mechanism, Drying systems, calculation of drying periods, Applications. 


MPE 612 Statistical Thermodynamics    (3 cr.) 





Introduction, quantum consideration, microscopic state, Macroscopic state, energy levels, statistical analysis and probability statistical analysis of Entropy, Boatman definition of Entropy, Entropy and most probable macroscopic state Entropy change as a function of microscopic parameters Heat and work interaction from the microscopic point of view, 


MPE 613 Renewable Energy    (3 cr.)






Types of energy able to renew – The solar measurements – characteristics of wind and the measurements – collectors – solar collectors for high temperature – solar applications in new and renewable energy. 


MPE 614 Pumps and Compressors    (3 cr.)






Classification, application, Basic concepts and definitions, Basic theory of centrifugal pumps and fans, centrifugal pumps, Basic theory of Axial-flow pumps and fans, Reciprocating and Rotary positive – displacement pumps – Basic theory of compressed – gas machines, centrifugal Axial flow compressors – Reciprocating and Rotary compressors. 


MPE 615 Hydraulic and Pneumatic System    (3 cr.)




Sources of hydraulic power : Pumps - Hydraulic actuators and Motors - Valves and other control components in hydraulic systems - Hydraulic circuit design and analysis – hydrostatic transmission system. Maintenance of hydraulic systems- Cylinders and rods Rotary pneumatic actuators ( Air motors )- Pneumatic circuits for power transmission-Logic control concepts- Basic air logic Design.

MPE 616 Computational Fluid Dynamics    (3 cr.)





Historical perspective – philosophy of using numerical methods – classification of differential equation – Basic of discrimination methods – Grid generation for uniforms and non – uniform numerical net – Numerical solution of first order ordinary differential equations – ( Runge–Kutta methods ) numerical solution of differential equation – application of numerical methods to selected model equation - transformation of the from the physical to computational domain. 


MPE 617 Technical Report Writing   (3 cr.)






Introduction to technical writing -The technical writing process -Principles of clear technical writing - Rules of Practice for - technical writing - The body of the Report - The ending of the Report - The Beginning of the Report - The cover materials -Graphics - Report visual Design and Desktop publishing - Experimental and laboratory test report. - Scientific and engineering Analysis - Research Reports - Technical Presentations 


MPE 618 Performance of Combustion Engines    (3 cr.)




Performance of SEE - Factors affecting performance of ICE - Combustion process in SIE - Performance of CIE - Factors affection performance of SIE - Combustion in CIE - Performance of gas engines - Performance of Gas Turbine engines 


MPE 619 Power Stations    (3 cr.)







Thermodynamic design of the steam power plant cycle : Thermodynamic analysis of energy conversion in steam power plants – steam power plants for practical use. – Thermal and hydraulic design of steam – generating - systems : two – phase flow in steam generating tubes – Boiling heat transfer in steam generating tubes –Basic equation and flow – characteristics of gas – liquid two – phase flows –thermal and hydraulic design of boilers. – Thermal and hydraulic design of nuclear power stations : types of nuclear power stations – Heat efficiency of condensing nuclear power stations - Heat efficiency of heat – and power nuclear stations – thermal and hydraulic design of boiling water reactors. 


MPE 620 Tow –Phase Flow  (3 cr.)







 Similarity and dimensional analysis – Mass transfer : Fundamental principles - molecular diffusion – Analogy to conduction heat transfer – Equilibrium counter-diffusion convective or eddy diffusion – Lewis relation - One – dimensional two – phase flow : Methods of analysis – Homogeneous flow : separated flow – The drift – flux model – slug flow. 


MPE 621 Renewable Energy Resources & Its Economics (3 cr.)  


Introduction - Essentials of fluid mechanics and Heat transfer - Solar Energy - Wind Energy - Hydro-power - Wave Energy - Tidal power - Geothermal Energy – Bio-fuels - Energy storage 


MPE 622 Economic of Energy Generation    (3 cr.)
   
   


Introduction Sources of Energy - Thermal power plants Economics - Economics of wind systems - cost Analysis of solar power plants 


MPE 623 Performance and Economy of Refrigeration and A/C Systems (3cr.)  


Energy balance of refrigeration system Performance of the unit. - Refrigeration unit costs : Fixed costs of equipment, Running cost, insurance of the project, annual total cost of the unit, Annual income of the unit, - Unit economy. Basics and performance of : Induction units and fan oil unit - Fans, cooling, Heating coil and Air washers. - Air Handler, chillers, Diffusers and Dampers - Different Duct Material - Mixing Boxes and filters - Cost Estimate of sheet metal work. – Man hour of Ductwork - Accessories 


MPE 624 Refrigeration and Air Conditioning Systems with Applications    (3 cr.) 


Part I Refrigeration: Mechanical Vapor Compression systems Introduction-Properties and processes of a Homogeneous Binary Mixture - Heating and cooling processes- Air Refrigeration system Introduction - thermoelectric cooling Introduction.


Part II Air conditioning: Basics Air conditioning systems - Space cooling or space heating -Classifications of A/C systems – air systems Air – water systems - All – Water systems - Dx systems - Air conditioning systems Applications -Advantages of A/C systems - Disadvantages of A/C systems 


MPE 625 Calculation of Cooling Load of The Refrigeration and Air Conditioning Systems   (3 cr.)


Air conditioning Heat flow Rates - Space Heat Gain - Space cooling load -Space Heat Extraction Rate - Cooling Coil load - Outdoor and Indoor Design conditions - Space cooling load calculation techniques - Total equivalent temperature differential Method “ TETD “ Transfer - function methods “ TFM “ CLTD / SCL / CLF Method cooling load calculation by “CLTD / SCL / CLF “ Method Cooling load due to external heat sources - Cooling load due to Internal heat sources Cooling Load Calculation (2) Load Sources – Product Load : types of storing – High speed ( Sudden ) Cooling, Fresh product storing, freezing, Product Load Calculation. - Building heat transfer : Building construction, moisture insulation requirements, types of thermal insulation, optimum thickness of insulation, heat gains through building solar heat gains. Air change Load, ventilation and Infiltration,- Heat of Respiration Lighting Load - Workers Load - Machine load - Heater requirements and its load - Total Load - Evaporator cooling capacity 


MPE 626 Combustion and Heat Transfer in Furnaces   (3 cr.) 



Combustion devices - Heat transfer in flam - Energy transfer Flow and mixing in combustion zone and flames - Industrial furance heat, balance and efficiency calculations - losses in boilers and efficiency calculation. 


MPE 627 Mechanics and Dynamics of Combustion   (3 cr.) 



Combustion of fuel – Thermodynamic of combustion – Aerodynamic of combustion - kinematics – flame. 


MPE 628 Air Pollution    (3 cr.)







Introduction to air pollution. - Emissions from SIE and its control - Emissions from CIE and its control - Emissions from boilers and its control.


MPE 629 Non-Newtonian Fluid Mechanics    (3 cr.)





definitions – Viscosity formulas for non- Newtonian fluids – equation of motion for non- Newtonian fluids – flow of non- Newtonian fluids through pipes - Application. 


MPE 630 Gas Dynamics    (3 cr.)







Compressible fluid flow through ducts. Waves in supersonic flow. Shock wave propagation in different geometries. Wave interaction. Detonation wave, Some applications in gas dynamics. Methods of shock and detonation attenuation


MPE 631 Unsteady Fluid Flow    (3 cr.)






Introduction – wave equation and its type – Analysis of sound generated from different Hydrodynamic systems Moving and reflection of waves for different Cases and condition. Some practical applications. Water hammer and its effects on pipeline network. 


MPE 698 Research of Master of Engineering   (6 cr.)




MPE 699 Thesis of Master of Science in Engineering    (18 cr.)


14.  Courses Specifications



The detailed courses specifications are indicated in Appendix (A). The courses were revised and approved on December 2013. The contribution of each course to the programme ILO’s were considered during this revision.

15.  CURRICULA MAP FOR M. Sc PROGRAMME


The M. Sc. Programme mapping shows the contribution of the individual courses to the programme ILO’s marked in the courses specification and revised following the evaluation of the mapping matrix. Therfore the courses specification are approved by the department board following the programme specification approval. 

Appendix (B) shows the curricula map for M. sc. Programme in Mechanical power Engineering, developed on the basis of the courses specification and the course subject area percentage. The programme mapping matrix shows that the programme courses present balance contribution to the programme ILO’s.  

16.  Program Admission Requirements


B.Sc. in mechanical Power  Engineering from national University or equivalent international one as well as he/she passed 12 Cr. Hr. from diploma courses ( level 500) with rate of 3 points or more.


17.  Regulations for Progression and Program Completion


1) The student must have been terminated study of 12 credit hours at a rate of at least 2.7 points before starting to prepare the thesis.


2) Does not allow the student to submit the thesis before he/she passed in all courses (18 credit hours) at an average of at least 2.7 points. 

3) If the student did not achieve the required rate to register for a thesis or discussion, he/she could study further courses (level 600) in order to achieve the required rate.

4) The points of each credit hour can be estimated as in the following tables:

		Grade 

		Points/ Credit hr

		Equivalent Percentage 



		A

		4.00

		95% or more.



		A-

		3.70

		from 90% to less than 95%



		B+

		3.30

		from 85% to less than 90%



		B

		3.00

		from 80% to less than 85%



		B-

		2.70

		from 75% to less than 80%



		C+

		2.30

		from 70% to less than 75%



		C

		2.00

		from 65% to less than 70%



		C-

		1.70

		from 60% to less than 65% 



		D+

		1.30

		from 55% to less than 60%



		D

		1.00

		from 50% to less than 55%



		F

		0.00

		less than 50%






► Consider the student has passed any course if he/she achieved at least grade C. 

► Points of each course are calculated as the number of its credit hours multiplied by the points achieved. 


► Estimate the total number of the courses in a level as the summation of all calculated points of each course.



► Average points at the end of each level is determined as the summation of all calculated points of courses divided by the summation of courses credit hours.


18.  Evaluation of Program Intended Learning Outcomes


		No.

		Evaluator

		Tool

		Sample



		1

		Students

		Evaluation sheet

		50%



		2

		Alumni

		Evaluation sheet & interview

		10%



		3

		Stakeholders(Employers)

		Evaluation sheet & interview

		5%



		4

		External Evaluator(s)

		Evaluation report

		one





19. References:


1. Reference Standards for Post Graduate Studies" First Edition March 2009, www.naQaac.org. National Authority for Quality Assurance and Accreditation of Education (NAGAAE),


2.   "Postgraduate Academic Reference" Faculty of Engineering, Assuit University.
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Appendix (A)


M. Sc. Programme


Courses Specifications


Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Mass Transfer



		Course Code:

		MPE 601



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		600 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programmer Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Heat Transfer: General procedure; Fick’s Law, Reynolds’s analogy, Colbert’s coefficient, Lewis number, Analogy between heat convection and mass transfer, Application for direct contact equipment. 


B.2. Course Aims And Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience into Mass transfer mechanisms and its applications. The fundamental concepts and definitions of Heat and mass transfer terms and basics will be investigated. This course will also provide students, after graduation, apply and integrate Knowledge, understanding and skills of mathematics, natural sciences mechanical power engineering subjects and available computer software to solve real mechanical power engineering problems in practice.

 Course Objectives:

1. Analyzing the analogy between heat and mass transfer.

2. Discussing the mass diffusion, Fick's law of diffusion and Diffusion of vapor through stationary gas,


3.  Investigating steady and transient mass diffusion,


4. Discussing Diffusion in a moving medium and Mass convection relations, 


5. Demonstrating Simultaneous heat and mass transfer, and


6. Explaining Evaporative cooling and calculate heat loss from uncovered hot water baths.

B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving




		KU1, KU5

		I1 , I2, I3 , I4, I7

		PP1, PP3, PP4

		GT1, GT2, GT4, GT7





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		ku-1-1 explain mathematically the basic definitions and concepts of mass transfer.

ku-1-2 discuss the mathematics expressions for film concept and mass transfer coefficient

ku-1-3 Explain differential expressions for diffusion and reaction in the liquid film.  

ku-1-4 explain ficlc's law of diffusion mathematically. 



		

		KU5- Discuss the quality basics for working in the mechanical power engineering field.

		ku-5-1 define  qualitalively the different modes of mass transfer.

ku-5-2 introduce the classification of the Mass Balances achieving quality>

ku-5-3 discuss  the transient diffusion and diffusion with reaction.

ku-5-4 recognize  the quality of the aspects of boiling in micro-channels. 

ku-5-5 explain simultaneous heat and mass transfer applications in qualitive way.



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		i-1-1 derive The two film theory 


i-1-2 simplify partial differential equations and conservation equations in modeling of mass transport.

i-1-3 evaluate the mass transfer coefficient and rates in humidification and dehumidification. 



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.



		i-2-1 calculate the Reynolds colburn analogy and apply it for laminar and turbulent flow .  


i-2-2 determine Colbert’s coefficient and Lewis number.

i-2-3 evaluate Mass Transfer Coefficient in environment.



		

		I3- Deal with different and contradicting knowledge to solve the problems.



		i-3-1 evaluate diffusion coefficients in gases, liquids and solids.


i-3-2 estimate the rate of heat and mass transfer in Evaporative cooling processes.


i-3-3 demonstrate the numerical methods for mass transfer problems.



		

		I4- Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.

__________________________________


I7- Apply the suitable decision for different professional situations.

		i-4-1 collect scientific papers to estimate the local and average heat and mass transfer coefficients.

i-4-2 solve the problems of calculating the heat loss from uncovered hot water baths.


i-4-3 demonstrate the numerical solution of drying operations from the collected papers.


_______________________________


I7.1- employ the proper relations in estimation of local mass transfer coefficients in environment.

I7.2- evaluate the diffusion and reaction in catalyst particle.

I7.3- examine the mass transfer coefficient in tower packing.



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		pp-1-1 use the mass transfer correlation equations to determine the mass transfer coefficient .

 pp-1-2 construct a computer program to evaluate the properties of air and water in evaporative cooling.





		

		PP3- Evaluate the available methods and tools in the mechanical power engineering field.

		pp-3-1 apply the available mass convection relations in mass transfer applications.

pp-3-2 rate the empirical correlations to solve mass transfer problems.



		

		PP4- . Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.



		pp-4-1 write a computer program  to solve differential equations of mass transfer numerically.


pp-4-2 set-up , conduct and interpret performance of  heat and mass transfer esystems.  



		General skills

		GT1- Communicate effectively in writing, verbally and through illustrations and mathematical equations.

		gt-1-1 write an article in numerical solution in mass transfer problems.


gt-1-2 utilize the literature base and information resources for engineering.    



		

		GT2- Apply information technology tools related to specific mechanical power engineering discipline.




		gt-2-1 employ the web sites to select the diffusion models.

gt-2-1 refer to heat and mass transfer handbook.



		

		GT4- Use different resources to obtain knowledge and information.

_________________________________


GT7- Mange the time efficiently

		gt-4-1 survey of mass transfer coefficient in different mediums.


gt-4-2 search for using humidification dehumidification in sea water desalination.

 ______________________________ 


gt-7-1 define the basic elements of team working time managements.

gt-7-2 mange the time efficiently with project team for designing evaporative cooling systems .  





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1st and 2nd

		Some Basic Notions: Rates of Mass Transfer, Gradient–Driven transport, Transport driven by a potential difference: The film concept and mass transfer coefficient, Units of the potential and of mass transfer coefficient, Equimolar counter diffusion and diffusion through stagnant film, The two film theory.   

		ku-1-1, ku-1-2, i-1-1, i-3-1, pp-3-2, gt-2-1 , I7.1 



		3rd and 4th

		Modeling Mass Transport: The Mass Balances, The compartment and one-dimensional pipe, The classification of the Mass Balances, The information obtained from the model solutions, setting up partial differential equations, The general conservation equations.

		ku-5-1, ku-5-2, i-1-2, i-2-1, pp-1-1, pp-3-2, pp-4-1, gt-1-1, gt-4-1 



		5, 6 and 7th 

		Diffusion Through Gases, Liquids, And Solids: Diffusion coefficients, Diffusion in gases, Diffusion in liquids, Diffusion in solids.  

		ku-1-1, ku-1-4, ku-5-3, i-2-1, i-2-2, i-3-1, pp-3-1, pp-4-2, gt-1-2, gt-2-1 GT7.1



		8, 9 and 10th

		Transient Diffusion and Diffusion with Reaction, Transient Diffusion, Source problems, no source problems, Diffusion and Reaction, Diffusion and Reaction in catalyst particle, Gas-solid reactions, Gas-liquids systems: Diffusion and Reaction in the liquid film.  

		ku-1-1, ku-1-4, ku-5-3, i-1-2, i-3-1, i-4-1, pp-3-1, pp-4-2, gt-2-1, gt-1-1 , I7.2 



		11 and 12th 

		A survey of Mass Transfer Coefficient, Mass Transfer Coefficient in laminar flow, Mass Transfer Coefficient in laminar tubular flow, Mass Transfer Coefficient in turbulent flow, Mass Transfer Coefficient in Tower packing, Mass Transfer Coefficient in environment.

		ku-1-1, ku-5-1, ku-5-4, i-1-3, i-2-3, i-4-1, pp-1-1, pp-4-1, gt-1-2, gt-2-1, gt-4-1I7.3



		13, 14 and 15th 

		Simultaneous heat and mass transfer: The air water system, Humidification and dehumidification, Evaporative cooling, Drying operations.

		ku-1-4, ku-5-5, i-1-3, i-2-3, i-3-2, i-3-3, i-4-1, i-4-2, i-4-3, pp-1-1, pp-1-2, pp-3-1, pp-4-1, pp-4-2, gt-1-1, gt-4-1, gt-4-2 , GT7.2





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Lectures 




		ku-1-1, ku-1-2, ku-1-3, ku-1-4, ku-5-1, ku-5-2, ku-5-3, ku-5-4, ku-5-5, i-1-1, i-2-1, i-3-3, pp-1-1, gt-1-1, gt-4-1 

		KU1, KU5, I1, I2, I3, PP1, GT1, GT4



		2

		Exercises

		i-1-1, i-1-2, i-1-3, i-2-1, i-2-2, i-2-3, i-3-1, i-3-2, i-3-3, i-4-1, i-4-2, i-4-3, pp-1-1, pp-1-2, pp-3-1, pp-3-2, pp-4-1, pp-4-2, gt-1-2, gt-2-1, gt-4-2

		I1, I2, I3, PP1, PP3, PP4, GT1, GT2, GT4





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		ku-1-1, ku-1-2, ku-1-3, ku-1-4, ku-5-1, ku-5-2, ku-5-3, ku-5-4, ku-5-5, i-1-1, i-1-2, i-1-3, i-2-1, i-2-2, i-2-3, i-3-1, i-3-2, i-3-3, i-4-1, i-4-2, i-4-3, pp-1-1, pp-1-2, pp-3-1, pp-3-2

		KU1, KU5, I1, I2, I3, PP1, PP3





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


1- Course notes


 Lectures approved by department


2- Essential books (text books)


1. J. P. Holman” Heat Transfer” 5th Edition, McGraw-Hill Higher Education, 2002.

2. Michael J. Moran, Howard N. Shapiro, Bruce R. Munson, and David P. DeWitt   “Introduction to Thermal Systems Engineering: Thermodynamics, Fluid Mechanics, and Heat Transfer” John Wiley & Sons, Inc. 2003.


3. L.P. Yarin · A. Mosyak · G. Hetsroni "Heat and Mass Transfer Fluid Flow, Heat Transfer and Boiling in Micro-Channels" Springer, 2009

3- Recommended books


4.  Diran Basmadjian " Mass Transfer Principles and Applications" CRC PRESS,2003

4- Periodicals, web sites, … etc


1. ASME Journal of Heat Transfer,


2. Numerical Heat Transfer, Part b Fundamentals, 


3. International Journal of Heat and Mass Transfer,


4. Heat and Mass Transfer.


  B. 9. Facilities Required for Teaching and Learning:  


A. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                       Programme Coordinator

Prof. Dr. Mohamed Abd El-Warth Habib                    Prof.  Dr.  Sobeih M. A Selim

Head of Department

Prof.  Dr.  Mousa M. Mousa 

 Minoufiya University,                                                                      


Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION


		Course Title:

		New and Renewable Energy conversation 



		Course Code:

		MPE 602



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		MS.c



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Indirect conversation of energy : Geothermal energy ; Geothermal resource , types of Geothermal  energy , Geothermal thermal power plant , solid exhaust ;  Examples of solid wastes , construction and demolition debris means , solid waste facilities forms , solid waste management  , Biomass ; sources , conversion process to useful energy , Environmental impact , biomass heating systems . 


B.2. Course Aims and Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of New and Renewable energy conversation . It well also provide students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility  .  


Course Objectives:  


1. Realizing of the different types of indirect  energy  conversation . 


2. Describing the different sources of Indirect conversation of energy 


3. Identifying The proper ways of wastes management .  


4. RecognizingThe methods of collecting and treatminting the wastes and geothermal energy 


5. Selecting the waste facilities forms 


B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU2 , KU3 , KU4 , KU6

		I1 , I2, I4 ,  

		PP1, PP3 , PP4

		  GT1 , GT2 , GT4 , GT5  , GT6 , GT8 





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs 



		Knowledge&


Understanding


 

		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1-1 Relate the chemistry of the sanitary disposal methods of solid waste and biomass 

KU1.2 Describe the physic sciences   about the energy indirect sources 


KU1.3 List the mathematical models of the concepts and   principals of the different renewable energy sources  



		

		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.




		KU2.1 list general procedure a bout indirect conversion energy . 


KU2.2 Discuss  the requirements of geothermal  energy 


KU2.3  Review the types of biomass and solid  waste sources 


KU2.4  Explain geothermal power plant 



		

		KU3. Identify the scientific developments in the mechanical power engineering.




		KU3.1 Discuss the scientific development in indirect conversion of energy 


KU3.2  Report  geothermal power plant  operation  


KU3.3 Recognize the biomass  conversion process  


KU3.4 Explain the solid waste facilities  forms  .  



		

		KU4 Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		KU4.1 Recognize the ethical  responsibility and canonical rules of treatment the solid waste and biomass 


KU4.2 Recognize the utilization of geothermal energy . 


KU4.3 Recognize the environmental impact with the indirect sources of conversation energy 



		

		KU6. Describe the Principles and ethics of the scientific research.




		KU6.1 Describe the principles and ethics of the scientific research in the field of sources indirect conversation of energy 


KU6.2 Describe the ethics of the methods of collecting biomass , solid waste and geothermal energy  



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 Analyze the biomass and solid waste debris. 

I1.2 Demonstrate infiltration pollutant sources 


I1.3 Illustrate geothermal resources  



		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		I2.1 Collect indoor and outdoor design of renewable energy devices 


I2.2 Calculate the energy generated from renewable energy indirect resources  



		

		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1 Collect a scientific data about type of geothermal resource 


I4.2 Select the most appropriate of biomass and solid wastes management 


I4.3 Select some useful materials and some energy from wastes  



		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		PP.1.1 Illustrate the measuring instruments to measure some important parameters in the renewable energy field


PP1.2  plan  the important types of solid waste and biomass energy devices


PP1.3 Design a computer program to implement in renewable energy  


PP1.4 construct the geothermal power plant      



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.




		PP3.1 Evaluate and test the performance of indirect renewable energy devices 


PP3.2 Evaluate the maximum energy generated from biomass and solid wastes 






		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.




		PP4.1 plan and design simple devices for measuring biomass and solid waste energy with comparison with others design.

PP4.2 Apply the analytical approaches for study the indirect  renewable energy 



		General skills

		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations.



		GT1.1 Write an article in indirect renewable energy 


GT1.2 Apply the principles of report writing in geothermal  energy 






		

		GT2. Apply information technology tools related to specific mechanical power engineering discipline.

		GT2.1 collect the required data for controlling the pollution 


GT2.2 Employ the web sites to select the types of indirect renewable energy



		

		GT4. Use different resources to obtain knowledge and information. 




		GT4.1 Refer to periodicals obtain knowledge and information for various sources of indirect renewable energy 


GT4.2 Work in a team   






		

		GT5. Rate the rules and indicators to evaluate performance of the others.



		GT5.1  Create the rules  and  indicators to evaluate performance  of indirect renewable energy types 



		

		GT6. Work with a group and manage the team. 

 

		GT6.1 Communicate effectively and manage efficiently the team work learning  



		

		GT8. Appraise Self and continuous learning.




		GT8.1 Develop him self professionally and lead  the area of continuous learning 

GT2.2 Show awareness of the ongoing indirect renewable conversation of energy  





B.5. Syllabus to be Covered:


		Week No.

		Contents

		ILOs covered by this topic



		1

		Geothermal energy 


Geothermal resource ( geohydrothermal  – geopressurized – magma – hot dry rock ) 


Utilization of geothermal energy 

		KU1.2 , KU2.1 , KU4.2 , GT4.1 , KU6.1 , I1.3 , I4.1 , PP4.2, GT1.1 , GT2.2 GT5.1 



		2

		Geothermal power plant 


Geothermal power plant  operation 




		KU1.3 , KU2.2 , KU2.5 , KU3.2 , KU6.2 , , I2.1 , PP1.2 , PP1.3 , GT 4.2 , GT6.1 , GT8.1 



		3

		Geothermal power development 


Raft river geothermal power plant




		KU2.2 , KU2.3 ,   I2.1 , I2.2 , PP1.1 , PP1.4 , PP3.1 , PP4.2 , GT1.2 , GT4.2 , GT6.1 , GT8.2 



		4

		Solid waste concepts 


Examples of solid wastes 


Solid waste disposal 

		KU1.1 , KU2.1 , KU2.3 , KU6.1 , I1.1 , I4.3 , GT4.1 , GT5.1 , GT8.1 , GT1.1 



		5

		Construction and demolition debris 


Solid waste facilities forms 


Solid waste management facilities 

		KU1.2  KU3.1 , KU3.4 , I4.2 , PP1.2 , PP3.2 , GT4.1 , GT6.1 , GT8.1 



		6

		Household Hazardous waste collection and storage 


Chemical and pollution control of a solid waste and Hazardous  

		KU3.1 , KU6.2 , I1.1 , I1.2 , GT2.1 , GT8.2 



		7

		Solid waste collection and characteristics 


Solid waste treatment ( resource recovery ) 


Radioactive waste 

		KU3.1 , KU4.1 , I2.2 , PP1.3 , PP4.2 , GT2.2 , GT4.2 , GT6.1 , GT8.1



		8

		Dangers of solid waste 


Measuring of solid waste energy  

		I2.1 , PP1.1 , PP1.3 ,  PP3.1 , PP4.1 , GT4.2  , GT6.1 , GT8.2 



		9

		Biomass concepts 


Biomass sources  


Classification of biomass 


Transporting biomass 


Types of biomass 

		KU1.1 , KU2.3 , KU3.1 , KU6.1 , PP4.2 , GT1.1 , GT4.1 



		10

		Biomass conversion process 


Producing biomass fuels 


Supplying biomass fuels 


Benefits of using biomass 

		KU1.2 , KU2.1 , I2.2 , I4.3 , PP3.2 , GT1.1 , GT4.1 , GT5.1 , GT8.2 



		11

		Environmental impact 


Biomass briquettes  

		KU1.3 , KU3.3 , KU4.3 , I1.1 , I2.2 , PP1.2 , GT2.2  GT6.1 , GT8.2 



		12

		Biomass gasification 


Biomass heating systems 

		I2.2 , I4..3 , PP1.3 , GT2.2 , GT8.1 , GT2.2 



		13

		Biomass to liquid 


Biomass incineration 


Installing systems of biomass 

		I1.2 , I2.2 , PP1.2 , PP1.3 , GT2.1 , GT4.2 , GT8.1 



		14

		Biomass grants 


Biomass storage 

		KU6.2 , I2.2 , PP1.2 , GT6.1  , GT8.1 



		15  

		Biomass management 


Measuring of biomass energy  

		KU4.1 , I2.1 , I4.2 , PP4.1 , PP1.1 , PP1.3 , PP3.1 , GT6.1 . GT8.2 





B. 6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Lectures 




		KU1   to  KU1.3 


KU3.1 to KU3.4  , 

KU4.1 to KU4.3  


KU6.1 to KU6.2 


I1.1  to I1.3  

		KU1, KU3, KU4 , KU6 , I1



		2

		Practice problem 

		I2.1  , PP1 .1 , PP3.1,


I4.1 , PP4.1 , GT4.2 , GT6.1 , GT8.2 , 

KU2.1  to KU2.4

		 I2  , I4  ,PP1 , PP3 , PP4 , KU2 ,  GT4 , GT6 , GT8 





B. 7.  Assessments: 

Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Final Writing Exam 




		KU1-1, to KU1-3,


KU3.1  to KU3.4 


KU4.1 to KU4.3 


KU6.1  , KU6.2 


I1.1  to I1.3  

		KU1 , KU3 , KU4 , KU6  , I1



		2

		 

		

		





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8 List of References 


Essential books (text books ) 


1 Robert Foster, James Witcher, Vaughn Nelson, Majid Ghassemi, Luz Elena Mimbela, Abbas Ghassemi, "Solar Energy: Renewable Energy and the Environment ", Taylor & Francis, 2009.


2  S. A. Abbasi‏,Naseema Abbasi‏, " Renewable Energy Sources And Their Environmental Impact", PHI Learning Pvt. Ltd., 2006.


Periodicals:


1. Applied Energy


2. Annual Review Of Energy and The Environment


3. Biomass and Bioenergy


4. Energy Sources

B. 9. Facilities Required for Teaching and Learning:  


B. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                           Programme Coordinator

Prof .  Dr. Shedid H. Shames El-Den                                     Prof.  Dr.  Sobeih M. A Selim

Head of Department

Prof.  Dr.  Mousa M. Mousa

Date


Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Basics of Air Conditioning



		Course Code:

		MPE 603



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master in Mechanical Power Engineering



		4

		Level at which this course is offered.

		600 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Basics of Air Conditioning: General procedure; Definition of psychometrics, Physiological principles, Health and comfort, Dry and atmospheric air, Classification of central air conditioning systems,  Fundamental properties of air and water vapor mixtures, Specific and relative humidity of air, Dew point temperature, Adiabatic saturation and wet bulb temperature, The psychrometric chart, The psychrometry of air conditioning processes, Sensible heating and cooling, Humidification and dehumidification, Cooling and dehumidification, Mixing process, Summer air conditioning systems, winter air conditioning systems, Methods of calculating air conditioning  cooling load ; Applications of CLTD and CLF Method to estimate the air conditioning  cooling load of various spaces, Design of air duct systems and Electrical power of air fan. 


B.2. Course Aims And Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience in Air conditioning systems and ventilation systems. The course also provides the M.Sc. student, the skills and experience of the techniques of calculating air conditioning cooling load in summer and winter. The methods of calculating air duct size, pressure looses and electrical power of air fan are investigated in this course. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility.  

Course Objectives:   


1. Understanding the basics of air conditioning,


2. Discussing and calculate the properties of moist air,


3. Analyzing the air conditioning processes, 


4. Distinguishing between summer and winter air conditioning systems, 


5. Estimating summer and winter air conditioning load for various spaces,


6. Calculating the size of air duct systems,


7. Estimating the electrical power of air fan. 


B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		

		KU1

		I1 , I2 , I6

		PP1

		GT3





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		ku-1-1 Report the mathematical expressions for air conditioning.

ku-1-2 discuss the comfort conditions expressions.


ku-1-3 Describe the types of ventilation physically.  


Ku-1-4 Describe the types of central air conditioning systems   


ku-1-5 define the dry, wet and dew point temperature of moist air thermodynamically.


 ku-1-6 Explain specific, relative and absolute humidity.


ku-1-7 define space heat gain , space cooling load , space heat extraction and cooling coil load.


ku-1-8 list expressions of the sources of summer and winter air conditioning load. 


ku-1-9 distinguish between the friction and secondary losses.


ku-1-10 define the static and dynamic pressure.



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.



		i-1-1 estimate the relative and specific humidity of moist air.


i-1-2 evaluate the dew point temperature.


i-1-3 calculate the sensible heat factor.


 i-1-4 illustrate infiltration sources  for entire building .


i-1-5 demonstrate the pressure losses in air duct systems.



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		i-2-1 calculate the cooling coil capacity.


i-2-2 determine the efficiency and by pass factor of cooling coil.


i-2-3 estimate the air washer efficiency.


i-2-4 estimate the capacity of both pre-heater and re-heater.


i-2-5 calculate the overall heat transfer coefficients for building construction components.



		

		I6- Plan to develop performance of the engineering systems.




		i-6-1 evaluate air conditioning cooling load of building using CLTD and  CLF.


i-6-2 calculate the duct size and velocity in air duct systems by equal friction method. 

i-6-3 Calculate the fan total and static pressure and the power required.



		Professional skills

		PPl- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		pp-1-1 design a computer program to estimate the air conditioning cooling load.


pp-1-2 write a computer program to calculate the size of main duct and branches. 


pp-1-3 design a computer program to evaluate static, total and dynamic pressure and the power of air fan.



		General skills

		GT3. Evaluate himself and determine his personal education needs.




		gt-3-1 collect the modern control methods of air condoning systems.

gt-3-2 evaluate the air conditioning cooling loads conducted by other designers.


gt-3-3 review the air duct design methods by other designers.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1st 

		Definition of psychometrics, Physiological principles, Health and comfort, Air conditioning, Ventilation and Dry and atmospheric air.

		ku-1-1, ku-1-2, ku-1-3



		2nd 

		Classification of central air conditioning systems, Types of central air conditioning systems, Air conditioning systems and control methods, All air systems, All water systems and Air-water systems.

		ku-1-4, gt-3-1






		3rd 

		Fundamental properties of air and water vapor mixtures, Specific and relative humidity of air, Dew point temperature, Adiabatic saturation and wet bulb temperature.

		ku-1-5, ku-1-6, i-1-1, i-1-2



		4 and 5th 

		The psychrometric chart, The psychrometry of air conditioning processes, Sensible heating and cooling, Humidification and dehumidification, Cooling and dehumidification, Air washer, Heating and humidification, adiabatic humidification and  Adiabatic mixing process.

		ku-1-5, ku-1-6, -1-1, i-1-2, pp-1-1






		6 and 7th 

		Summer air conditioning systems, sensible heat factor, Return and by-pass air and Reheating coli, Summer air conditioning system without by pass, Summer air conditioning system with by pass and Summer air conditioning system with reheat coil.

		ku-1-5, ku-1-6, -1-1, i-1-2, i-2-1, i-2-2, pp-1-1 



		8 and 9th 

		Winter air conditioning systems, Air washer, Pre-heating and re-heating coils, Winter air conditioning system without by pass and Winter air conditioning system with by pass.

		ku-1-5, ku-1-6, -1-1, i-1-2, i-2-3, i-2-4






		10 and 11th 

		Cooling load calculation, External heat gains; Heat transmission through walls; Transmission and radiation through glass and Ventilation and Infiltration, Internal heat gains; Human load; Lighting load; Appliances load and System heat gains and Room sensible heat factor.

		ku-1-7, ku-1-8, i-1-3, i-1-4, i-2-5, i-6-1, pp-1-1, gt-3-2






		12 and 13th 

		Air duct systems, Methods of air duct Design, Equal friction method, Equal friction method by using air duct charts and Velocity reduction method.

		ku-1-9, ku-1-10, i-1-5, i-2-5, i-6-2, pp-1-2, gt-3-3 



		14 and 15th 

		Air fans, Total and static pressure, Friction losses, Secondary losses, Air duct system in series, Air duct system in parallel and power of air Fan.

		ku-1-9, ku-1-10, i-1-5, i-6-3, pp-1-3





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		ku-1-1, ku-1-2, ku-1-3, ku-1-4, ku-1-5, ku-1-6, ku-1-7, ku-1-8, ku-1-9, ku-1-10, i-1-4, i-1-5, i-2-, i-6-1, i-6-2, i-6-3

		Ku1, I1, I2, I6



		2

		Exercises

		i-1-1, i-1-2, i-1-3, i-1-5, i-2-1, i-2-2, i-2-3, i-2-4, i-6-1, i-6-2, i-6-3, pp-1-1, pp-1-2, pp-1-3, gt-3-1, gt-3-2, gt-3-3

		I1, I2, I6, PP1, GT3





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Final Writing Exam 




		ku-1-1, ku-1-2, ku-1-3, ku-1-6, ku-1-7, ku-1-8, , i-1-4, i-1-5, i-2-, i-6-1, i-6-2, i-6-3, i-1-1, i-1-2, i-1-3, i-1-5, i-2-1, i-2-2, i-2-3, i-2-4, i-6-1, i-6-2, i-6-3.

		Ku1, I1, I2, I6





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

1) ASHRAE handbook; HVAC Application, 2007


2) Yunus A. Çengel, and Robert H. Turner “Fundamentals Of Thermal-Fluid Sciences” McGraw-Hill Higher Education, 2011

3) Samuel C. Sugarman "HVAC Fundamentals" THE FAIRMONT PRESS, INC, 2004


Periodicals, Web sites, Course notes,  etc: 

1. ASHRAE  Journal 


2. ASHVE  Transactions 


B. 9. Facilities Required for Teaching and Learning:  


C. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator
                                                            Programmer Coordinator

Dr. Hamdy Kotb Mostafa                                                          Prof.  Dr.  Sobeih M. A Selim

Head of Department


Prof.  Dr.  Mousa M. Mousa  

Date

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Solar and Wind Energy



		Course Code:

		MPE 604



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





B- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		MPE 602 



		6

		Pre-requisites by Topic

		None



		7

		Programme coordinator

		Prof. Dr. Sobih M. A. Selim 



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabie





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Solar radiation, Available solar radiation, Radiating properties for non-transmitting Material, flat solar collectors, concentrated solar collectors, concentrated solar collectors, storing of energy, solar heating systems and economy.

B.2. Course Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of solar and wind energy systems.  It well also provide students with the ability to apply these techniques to a wide variety of practical cases and to be informed with the recent development in this field.  


 The course objectives are:  


7. Realizing of the different types of solar collectors. 


8. Design of wind turbine shafts. 

9. Selecting the suitable wind turbine for proper location. 

10. Calculating of solar radiation.


11. Design of storing energy system.

12. Design of simple type of wind turbine and solar thermal system.  

B.3. Relationship between the course and the program 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU2, KU3 , KU4

		I1 , I2, I4

		PP1, PP3, PP4 

		  GT1, GT2, GT4, GT5, GT6, GT8





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1 Recognize the mathematical description of solar energy for various types of solar collectors.  

KU 1.2 Express the mathematical expressions of wind turbines performance. 

KU1.3 Discuss the physical properties of the solar collectors materials. 

KU1.4 Describe the differential expressions for predicting solar chimney system performance.

KU1.5 Explain the mathematical descriptions of designing the blades of wind turbine. 


KU1.6 Review statistical methods and uncertainty analysis appropriate to select the sites for wind and solar energy production.    



		

		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.

		KU2.1 Explain the impact of conventional sources of energy on the environment.


KU2.2 Recognize the importance of solar energy and wind energy on environment enhancement.


KU2.3 Discuss factors which influence the decision to select solar energy sites.


KU2.4 Explain the relevance of solar and wind energy safety regulations apply to environment.



		

		KU3- Identify the scientific developments in the mechanical power engineering.

		KU3.1 Identify solar radiation recent measurements equipments.


KU3.2  State the development in design concepts of solar collectors.

KU3.3 Identify the recent wind measurement equipments. 


KU3.4 Identify the types of wind turbines and their developments.


KU3.5 Identify the recent scientific developments in the materials of solar collectors.  



		Knowledge&


Understanding

		KU4 Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		KU4.1 Recognize the ethical responsibility towards the use of renewable energy sources. 


KU4.2 Recognize the best planning of solar and wind turbine plants. 


KU4.3 Discuss the available codes for solar collectors. 



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 Analyze and evaluate the solar radiation data for location.

I1.2 Calculate average wind speed in location, wind power and wind energy. 


I1.3 Estimate the solar radiation intensity in location.  



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.



		I2.1 Select the suitable wind turbine for a site. 

I2.2 Calculation of solar angles and solar radiation intensity.  

I2.3 Calculate the energy generated by a wind turbine from a site. 



		

		I4- Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.


 

		I4.1 Collect scientific and organized researches concerning solar power as well as solar data to use them for solar energy calculation.

I4.2 Collect scientific and organized researches concerning wind power as well as wind data to use them for wind energy calculation..  



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1-1 Design a computer program to estimate solar radiation intensity in location.    


PP1-2 Construct a computer program to select the suitable wind turbine and to evaluate the energy generated.






		

		PP3- Evaluate the available methods and tools in the mechanical power engineering field.

		PP3-1 Evaluate the operation of the new types of wind turbines.

PP3-2 Evaluate the performance of solar power systems. 


PP3.3 Evaluate the performance of different types of wind turbines.



		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.

		PP4.1 Define solar angles and  blade geometry parameters.


PP4.2 Analyze the performance of solar and wind power systems.



		General skills

		GT1 Communicate effectively in writing, verbally and through illustrations and mathematical equations. 

		GT1.1 Utilize computer and network for communication and handling of information with the others.



		

		GT2 Apply information technology tools related to specific mechanical power engineering discipline

		GT2.1 Obtain the measured data concerning some places and apply these data for calculation of performance of wind and solar power systems.



		

		GT4- Use different resources to obtain knowledge and information.

		GT-4-1 Refer to periodicals and hand book to obtain recent information in the field of study.


GT4-2 Use corresponding websites to increase their knowledge and to write reports about some chosen points. 



		

		GT5 Rate the rules and indicators to evaluate performance of the others.

		GT5.1 Appraise the selection of energy devices for different purposes proposed by others. 


GT5.2 Evaluate the available performance of different wind and solar devices conducted by others. 



		

		GT6 Work with a group and manage the team

		GT6.1 Work in group to solve definite problems of selection the proper sites for solar and wind energy. 



		

		GT8 Appraise  Self and continuous learning

		GT8.1 Practice  of self learning and search of definite topics concerning solar and wind energy.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1, 2

		Solar radiation  

		KU1.6, KU2.1, KU2.2 , KU2.3, KU2.4, KU3.1, KU4.1,  I1.1 , I1.3, I2.2, I4.1, PP1.1, GT2.1 



		3

		Flat plate collector

		KU1.1, KU3.2, KU3.4, GT4.1, GT4.2, GT5.1, GT8.1 



		4, 5, 6

		Concentrating collectors.   

		KU1.1, KU3.2, KU3.4, KU6.1, PP4.2, GT1.1,  GT4.1, GT4.2, GT5.1 GT6.1, GT8.1



		7

		Wind measurements

		KU3.3, KU6.1, I1.2, I4.2, GT1.1,  GT2.1, GT4.1, GT4.2 GT5.1, GT5.2, GT8.1



		8

		Non conventional wind turbines. 


Solar chimney.

		KU1.2, KU1.4, KU2.1, KU2.2, KU2.4, KU3.4, KU4.1, KU6.1, I2.3, PP1.2, PP3.1, PP3.3, PP4.2, GT4.1, GT4.2, GT8.1



		9, 10

		Wind turbine selection for a site.  

		KU1.6, KU1.5, KU3.4, KU4.2, I1.2, I2.1, I2.3, PP1.2, PP4.2, GT1.1, GT4.1, GT4.2, GT5.1, GT6.1, GT8.1 



		11, 12, 13

		Asynchronous loads.    

		KU2.1, KU2.2, KU4.2, KU6.1, I1.2, I4.2 , GT4.1, GT4.2, GT5.2, GT8.1



		14,15

		Storing of energy. 

		KU6.1, I2.1, I2.3, PP1.2, PP3.1, GT1.1, GT4.1, GT4.2, GT5.2, GT6.1, GT8.1,





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.5 


KU2.1 to KU2.2  , KU3.1  to KU3.4


KU4.1, KU4.2, KU6.1


I1.1  to I1.3


I2.1  to I2.3, I4.1, I4.2, PP1.1, PP1.2


PP3.1  to  PP3.3, PP4.1, PP4.2, GT1.1, GT2.1, GT4.1, GT4.2, GT5.1, GT5.2, GT6.1, GT8.1,

		KU1, KU2, KU3 , KU4, KU6, I1 , I2, I4, PP1, PP3, PP4, GT1, GT2, GT4, GT5, GT6, GT8



		2

		Exercises

		KU1.2, KU1.3, KU3.2, KU4.2, I1.1  to I1.3


I2.1 to I2.3, I4.1, I4.2


PP1.1, PP1.2, GT4.2, GT6.1 




		KU1, KU3, KU4, I1, I2, I4, PP1, GT4, GT6 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU3.1  to KU3.4


KU4.1, KU4.2, KU6.1


I1.1  to I1.3


I2.1  to I2.3,PP3.1 to  PP3.3, PP4.1, PP4.2, GT5.2

		KU3, KU4, KU6, I1, I2, PP3, PP4, GT5 





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


4)  S.P. Sukhatme, Solar Energy: Principles of thermal collection and storage, Indian institute of tech. , Bombay, 2001


5)  G. L. Johnson, Wind energy systems, 2001

Periodicals, Web sites, etc.


1) Applied Energy


2) Journal of Solar Energy Engineering Transactions


3) Journal of Wind Engineering and Industrial Aerodynamics


4) Renewable Energy


B. 9. Facilities Required for Teaching and Learning:  


Video Projector (Data Show) and PC computer or laptop 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                            Program Coordinator

Assoc. Prof. A. A. El-Haroun                                                        Prof. Dr. Sobih M. A. Selim                                    


                                                                                       Head of Department


                                                                                      Prof.  Dr.  Mosa M. Mosa 


                                                                                                                                 Date: 30.10.2013

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Refrigeration and Air conditioning Equipment  



		Course Code:

		MPE 605



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





A- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

 Evaporators, Compressors ,   Condensers , Expansion devices , pipes and connections , Cooling towers , Insulation materials , planning of plants , heating coils , cooling and dehumidification coils , pumps , air conditioning Units , fans . 

B.2. Course Aims And Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of refrigeration  and air conditioning equipment , It well also provide students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility .   


 Course Objectives:  


1. Realizing of the different types of refrigeration and air conditioning equipment . 


2. Desiging of pipes and its connections 

3. Selecting equipment from refrigerated space refrigeration 

4. Calculating of thermal insulation thickness 


5. Desiring  of control system for the plant

6. Selection of fans and pumps .  

7. Selection of the suitable air conditioning Unit.  


B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU3 , KU4

		I1 , I2, I5 , I6

		PP1, PP3 

		  GT4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1 list the mathematical formula for the types of evaporators , condensers , compressors and expansion devices   

KU 1.2 Define the cooling towers mathematics methods. 

KU1.3 Report the types of thermal insulation and their differential equations . 

KU1.4 State  some system control devices and thir performance equations . 


KU1.5 Describe air conditioning Unit 


KU1.6 Classify the different types of fans and pumps / and cooling towers . 

KU1.7 State the mathematics expressions and factors  to be considered for fans , cooling , heating and dehumidification coils and piping system selection  .   

    



		

		KU3-Identify the scientific developments in the mechanical power engineering.




		KU3.1  Identify the development in refrigeration system components .


KU3.2  State design concepts of thermal insulation 


KU3.3  Identify the air conditioning unit components and their developments. 


KU3.4  Identify recent developments in the types of cooling tower , condensers , evaporators , compressors ,  pumps and fans 



		Knowledge&


Understanding

		KU4. Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.




		KU4.1 recognize the constraints thatlimit of thermal installing , evaporators , compressors , condensers , expansion devices , fans , pumps , heating and cooling coils selections. 


KU4.2  Recognize the piping systems planning and thir codes


KU4.3 : Recognize the codes of air conditioning units 


KU4.4 Recognize the best planning of refrigeration and air conditioning plants 



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 Analyze and evaluate the heat exchange in various components of refrigeration and air conditioning component.  


I1.2 Evaluate the size of piping system of the refrigeration units.

I1.3 Calculate various items for air conditioning units. 


I1.4 Estimate the performance of cooling towers.  



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.



		I2.1 select the suitable evaporators, compressors, condensers, fans, pumps and cooling towers.

I2.2 collect indoor and outdoor design conditions of refrigeration and air conditioning plants .  


I2.3 calculate a thermal insulation thickness .



		

		I5- Predict the risks in the design of specific mechanical power engineering systems.



		I5.1 predict the risks in design of evaporators, compressors, condensers and cooling towers.

I5.2 Take the suitable construction and working of a fans , pumps , cooling towers dehumidifier and stand units .  



		

		I6- Plan to develop performance of the engineering systems.

		I6.1 plan to develop performance of the refrigeration systems 

I6.2  Arrange some improvement of air conditioning systems performance .


I6.3 Propose some improvement of piping systems design.

I6.4 create some types of thermal insulation .



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1-1 Design a computer , program to estimate thermal insulation thickness   .


PP1-2 construct a computer program to evaluate the heat transfer coefficients for conditioned  space  .


PP1.3 Apply recent software technology to design piping systems   


PP4.1 Apply  the precaution which should be  taken into consideration during maintained of cooling , heating and dehumidification coils .   





		

		PP3- Evaluate the available methods and tools in the mechanical power engineering field.

		PP3-1 Judge the recent designing improvements of air conditioning systems .

PP3-2 Apprarse the general methods to be followed in checking plant performance .


PP3.3 Evaluate the performance of refrigeration systems .


PP3.4 Assess the working of mechanical draught cooling towers .             



		General skills

		GT4- Use different resources to obtain knowledge and information.

		GT-4-1 Refer to periodicals and ASHRAE hand book to obtain information and tables for various components of A/C and refrigeration systems .


GT4-2 Use psychrometric chart and tables for calculating the cooling loads of air conditioning systems  .  





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Evaporators : Classification , Description of different types  of evaporators , Evaporator capacity , the performance of evaporators , selection and operation of evaporators , Means of reducing energy use through   evaporator design , operation or maintenance  

		KU1.1 , KU3.4 , KU4.1 , I2.1 , I5.1 



		2

		Compressors : Types of the compressor , Application of various compressors , classification of refrigeration compressors , compressor controls , characteristics of comp compressors , performance of  compressors , selection of compressors lubrication of  compressors

		KU1.1 , KU1.4 , KU3.4 , KU4.1 , I2.1 , I5.1 



		3

		Condensers : types of condensers the condenser load , condenser  capacity , condenser design condensations , condenser pressure control   

		KU1.1 , KU3.4 , KU4.1 , I2.1 , I5.1 



		4

		Expansion devices , purpose description of different expansion devices , contraction of different expansion devices operation of expansion devices  , a Adjustment of expansion devices  performance of expansion devices , capacity of expansion devices Applications  of expansion devices , Installation of the expansion devices Selections of expansion devices , design of expansion devices

		KU1.1 , KU4.1 , I2.1 , I5.1 



		5

		Pipes and connections :  Basic principles for piping of piping system , insulating refrigerant pipe lines , pipe joints and fitting water piping system , design procedure for piping system .  piping layout . 

		KU1.7 , KU4.2 , I1.2 , I6.3 , PP1.3 



		6

		Cooling towers : fundamentals of  cooling towers , purpose of cooling towers , main components of cooling towers , installation of cooling towers , cooling tower calculation .  

		KU1.2 , KU1.6 , KU3.4 , I1.4 , I2.1 , I5.1 , I5.2 , PP3.4 



		7

		Insulation materials  : Important of insulation ,   classification of insulating materials , characteristics of popular insulating material ,selection of the insulating materials , properties of insulating material , ideal insulating material , selection material m ideal inculcating materials , ideal  insulating materials , ideal insulating materials , thickness of insulation .    

		KU1.3 , KU3.2 , I2.3 , I6.4 , PP1.1 



		8

		Planning of plant : fundamentals of planning plants , manufacture of  plants , assembly of plants  precaution to be taken of planning plants plant commissioning , performance of plant . 

		KU3.1 , KU4.4 , I1.1 , I2.2 , I6.1 , PP1.2 , PP3.2 , GT4.1



		9

		Heating coils : classification of heating coils , types of heating coils , Application of heating coils , maintenance of heating unit , construction of  a heat coils , performance and ratings .  

		KU1.7 , KU4.1 , PP1.4 



		10

		Cooling coils :  construction of cooling  coils , classification of cooling coils , types of cooling coils , selection of cooling units performance of cooling coils , Effectivness of the cooling coils , Analysis of coil performance  capacity , of a coil  , coil seiection , cooling coil's fan and mor or , performance placement  and selection . maintenance of  cooling coils . 

		KU1.7 , KU4.1 , PP1.4



		11

		Dehumidification coils : principles of dehumidification coil , component of dehumidifier applications of dehumidification coils  

		KU1.7 , KU4.1 , I5.2 , PP1.4 



		12

		Fans : Classification of fans  , Fan performance ,types of fans , fan selection   fan installation , fan ,maintenance  , construction of fans design , fan testing  

		KU1.6 , KU1.7 , KU3.4 , KU4.1 , I2.1 , I5.2 



		13

		Pumps : classification of pump , similarity laws and factors in pump , types of pump , selection of pump , pump performance constriction  of  pump , pumps installation , pump operation , pump testing maintenance of pump .   

		KU1.6 , KU3.4 , KU4.1 , I2.1 , I5.2 



		14

		Air conditioning Units : Classification of Unit , Unit components  , connection of unit , operation of unit , constriction of unit Application of unit , heat capacity of Unit , maintenance  of unit   

		KU3.1 , I1.1 ,I2.2 I6.1 , PP3.3 , GT4.1 



		15  

		Air conditioning units : classification of air conditioning unit , factors affecting the unit selection , system components special features of industrial , commercial and residential air conditioning  

		KU1.5 , KU3.3 , KU4.3 , I1.1 , I1.3 , I2.2 , I6.2 , PP1.2 , PP3.1 , GT4.1 . GT4.2 





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.7 


KU3.1 to KU3.4  , KU4.1 , to KU4.4


I1.1  to I1.4 

		KU1, KU3, KU4 , I1



		2

		Exercises

		I2.1  to I2.3,


I5.1 to I5.2, I6.1   to I6.4


PP1.1 , to PP1.4 , PP3.1 , GT4.1 , GT4.2 




		 I2  , I5  , I6 , PP1 , GT4   , PP3 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		Ku3.1, to ku3.4,


I1.1  to  I1.4 


I2.1  to I2.3


I6.1  to I6.4 

		KU3, I1 , I2  , I6 



		2

		 

		

		





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


1) ASHRAE handbook; HVAC Application, 2007


2) Yunus A. Çengel, and Robert H. Turner “Fundamentals Of Thermal-Fluid Sciences” McGraw-Hill Higher Education, 2011

3) Samuel C. Sugarman "HVAC Fundamentals" THE FAIRMONT PRESS, INC, 2004


Periodicals, Web sites, Course notes,  etc: 

1. ASHRAE  transactions.


2. ASHVE  Transactions.


3. Energy and buldings.


4. HVAC&R research


B. 9. Facilities Required for Teaching and Learning:  


D. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator
Programmer Coordinator

Dr. Hamdy Kotb Mostafa                                               Prof.  Dr.  Sobeih M. A Selim

Head of Department


Prof.  Dr.  Mousa M. Mousa  

Date

Minoufia University                                                                     

Faculty of Engineering


Post Graduate Studies and Research.

COURSE SPECIFICATION


		Course Title:

		Refrigeration Application  



		Course Code:

		MPE 606



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





A. Course Identification and Information:

		No.

		Item

		Specification



		1

		Credit hours

		3



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		605



		6

		Programm Coordinator

		Ass. Prof. Dr. Mostafa Ahmed Abd El-Baky   



		7

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- Professional Information:


B.1. Description as in Post Graduate Studies Bulletin:

Storing of chilled and frozen products, distribution of chilled and frozen products, transport cars and containers, cooled cars and marine transport, ice production, Low temperature applications.


B.2. Course Aims and Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of refrigeration application. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self-confidence and responsibility.


The objectives of this course are: 


1) Describing the fundamentals principles of refrigeration and its application. 


2) Illustrating the systems on the refrigerant chart.


3) Analyzing the systems,    


4) Applying these systems to specific application.    


5) Selecting of suitable systems for special applications.


6) Estimating the cooling capacities and power required of the systems.  


B.3. Relationship between the course and the programe 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU3, KU4

		I1 , I2, I6

		PP1

		  GT3





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU3: Identify the scientific developments in the mechanical power engineering.

		KU3.1 Discuss  developments in heat flow rate with rapid temperature changes for enclosed spaces

KU3.2 Describe the new thermal insulation for bright metallic surfaces.

KU3.3 Explain the proper selection of refrigeration and heating equipment for protective transportation bodies.


KU3.4 Recognize the modified methods to install insulation in trailers and containers.

KU3.5 Discuss the standards for strength of the vehicles, cleanliness and methods of cleaning in connection with food transport.



		

		KU4: Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		KU4.1: Discuss economic thickness of thermal insulation and assessment of thermal insulation materials for transport cars and containers.


KU4.2 Recognize the factors influencing the rate of heat conduction in freeze drying.

KU4.3: Explain the numerous types of truck refrigerators.


KU4.4 Discuss the danger of refrigerant line or joints failure of truck refrigeration.

KU4.5 Demonstrate proper use of codes and manufactures tables in computing heat loads and selection of refrigeration system component.


KU4.6 State laws and other factors limit the outside width, length and height of vehicles.


KU4.7 Recognize the approved safety procedure for liquefaction of gases system.



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.

		I1.1 Evaluate the capacities of evaporator and condensing unit as well as the operating conditions of a chilling system.

I1.2 Judge the operating conditions of freezing system.


I1.3 Estimate the heat transfer rate from outside to inside a transport cases.


I1.4 Analyze the process of ice production.


I1.5 Evaluate refrigeration components for low temperature systems.


I1.6 Analyze the errors, accuracy and methods for obtaining the data information for computing cooling rates and thermodynamics properties of food.


I1.7 Assess the effect of moisture on heat transmission in insulating materials for track refrigeration. 



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2.1 Differentiate between the efforts made to develop cost cutting design, both structural and functional for refrigeration systems. 


I2.2 Criticize the factors in balancing refrigeration systems.

I2.3 Examine the insulation thickness to obtain the optimum thickness to obtain the optimum cargo space and operating performance.


I2.4 Compare the evaporator location in walk in cooler and in land transport vehicle.


I2.5 Calculate the cooling or freezing loads of frozen products.

I2.6 Inspect the selection of the necessary equipment for various refrigeration system.


I2.7 Propose solution for problems of air conditioning systems.


I2.8 Plan a method to reduce the vibration of refrigerant lines to avoid the danger of line or joint failure in track refrigeration.


I2.9 Set up a procedure for energy saving for ice production.



		

		I6- Plan to develop performance of the engineering systems.

		I6.1 Plan to develop performance of the refrigeration systems 


I6.2 Propose some improvement of blood storing systems.


I6.3 Create modification of liquefaction of gases systems.



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1-1 Employ a computer program to identify the operating conditions of a system.

PP1-2. Design a computer program to estimate the cooling capacity of a chilling system.

PP1.3 Construct a computer program to evaluate the cooling capacity of freezing system.


PP1.4 Use the available manufacturers software to select the equipment for a refrigeration system.

PP1.5 Apply recent technology to design low temperature systems.



		General skills

		GT3. Evaluate himself and determine his personal education needs.

		GT3.1 Practice of self-learning and search for the ways of balancing a refrigeration system.


GT3.2 Read the instructions of the refrigeration system operation and maintenance.


GT3.3 Inspect the health and safety rules and laws in respect to hazards from refrigeration system.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1, 2

		Storing of chilled and frozen products.

		KU3.1: KU3.2, I1.1



		3

		Distribution of chilled and frozen products.

		KU3.3, KU3.4, KU4.1. KU4.6, I1.6, I2.4, I2.5, PP1.1, PP1.2, PP1.3.



		4, 5

		Transport cars and containers, 

		KU3.3, KU3.4, KU3.5, KU4.1. KU4.3, KU4.4, I1.3, I1.7, I2.3, I2.8, PP1.3, GT3.1.



		6, 7, 8

		Cooled cars and marine transport, 

		KU3.3, KU3.4, KU3.5, KU4.1. KU4.6, I1.3, I1.7, I2.2, I2.4, I2.8, PP1.4.



		9, 10

		Ice production,

		KU3.1, KU4.2, I1.2, I1.4, I2.1, I2.5,I2.6, I2.9, PP1.1, PP1.4, GT3.2 



		11

		Low temperature applications: (Storing of blood).

		KU4.5, I1.2, I1.5, I2.2, I2.6, I6.1, I6.2, PP1.5, GT3.3 



		12, 13

		Low temperature applications: (Liquefaction of gases).

		KU4.7 , I1.2, I1.5 , I2.6, I2.7, I6.3, PP1.1,PP1.5, GT3.3 





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures

		KU3.1 to KU3.5, KU4.1, to KU4.7, I1.6, I1.7, I6.1, GT3.1 to GT 3.3.

		KU3, KU4, I1, I6, GT3



		2

		Exercises

		I1.1 to I1.5, I2.1 to I2.9, I6.1 to I6.3, PP1.1 to PP1.4

		I1, I2, I6, PP1





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam

		I1.1 to I1.5, I2.1 to I2.5, I6.1

		I1, I2, I6, PP1.





Weighting of assessments:

		Mid-Term Examination                                      

		-



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		-



		Practical Examination                                         

		-



		Semester Work  

		-



		Other Types of Assessment                                   

		-



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


6) ASHRAE handbook; HVAC Application, 2007


7) Yunus A. Çengel, and Robert H. Turner “Fundamentals Of Thermal-Fluid Sciences” McGraw-Hill Higher Education, 2011

8) Samuel C. Sugarman "HVAC Fundamentals" THE FAIRMONT PRESS, INC, 2004


Periodicals, Web sites, Course notes,  etc: 

3. ASHRAE  Journal 


4. ASHRAE  Transactions 


B. 9. Facilities Required for Teaching and Learning:  


E. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course Coordinator




Program Coordinator

Ass. Prof. Dr. Mostafa Ahmed Abdel-Baky

Prof. Dr. Sobeih M.A. Selim

Head of Department


Prof. Dr. Mousa M. M. Mousa 

Date


Minoufiya University,                                                                      

Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION


		Course Title:

		Application of Air Conditioning 



		Course Code:

		MPE 607



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





C- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M. Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M. Sc  



		5

		Pre-requisites course.

		MPE 605



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Houses, Offices, Theaters, Transporting, (Marine, airplane, trains), Protected home, Air distribution, Industrial application in textile factories. 


B.2. Course Aims and  Objectives:


The aims of this course are to provide the student, upon completing the Master of Science program in mechanical power engineering with the basic concepts of various types of residence air conditioning systems, central air conditioners and heat pumps. It will also provide the student with the skills and experience of maximizing cooling efficiency of central systems, transport air conditioning, vehicle air-conditioning, marine air conditioning, airplane air conditioning, trains air conditioning, textile factories ventilation, humidification and air conditioning systems.  


Course objectives: 


1)  Demonstration of the principles of residence air conditioning systems.


2) Describing the operation and services of transport, vehicle, trains, marine and airplane air conditioning systems.  


3) Illustrating textile factories ventilation, humidification and air conditioning systems.


4) Maximizing cooling efficiency of central systems.


5) Estimating the cooling load for A/C using different calculation methods and examining their accuracy and reliability.


B.3. Relationship between the course and the program 

		Field

		Academic Standard for Mech. Power Eng. Program (ASPE-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU3, KU5

		I1, I4    

		PP2, PP3

		GT2 , GT4  





B.4. Intended Learning Outcomes (ILOs)

		Field

		Program ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU3. Identify the scientific developments in the mechanical power engineering.




		KU3.1 Report the developments in the performance evaluation methods of various air conditioning systems.


KU3.2 Identify the recent improvements in methods of cooling load calculation and their accuracy and reliability.


KU3.3 Recognize the methods of maximizing cooling efficiency of central air conditioning systems.


KU3.4 Review the developments of the ventilation and humidification methods for textile factories.


KU3.5 Explain the modern air conditioning systems for airplanes.



		

		KU5. Discuss the quality basics for working in the Mechanical Power Engineering field.

		KU5.1 Debate a policy on the quality of mechanical equipment, materials and system for various A/C systems.


KU5.2 Distinguish between failures which result from low quality of design and low reliability of the A/C systems.


KU5.3 State the factors influencing correct selecting of A/C system components for quality operation and minimal service and maintenance.


KU5.4 Select standardized procedures for testing, adjusting and balancing A/C system to achieve the quality. 



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 Analyze the design and system information for cooling load and air conditioning.


I1.2 Explain the accuracy and reliability of cooling load calculation methods.


I1.3 Evaluate the sound and vibration isolation control system to solve vibration problems of central A/C system.


I1.4 Analyzing the noise and vibration measurement data for A/C system to determine which component of the system is the source of problem.


I1.5 Apply appropriate solutions for noise and vibration problems for A/C systems and equipment.


I1.6 Analyze data of failed A/C system and component and suggest how the failure prevented.





		

		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1 Collect scientific paper on air conditioning systems with high performance and low cost.   


I4.2 Propose methods for reducing the power consumption in air conditioning.

I4.3 Review scientific research in respect to acoustic design of HVAC systems and equipment.


I4.4 Report the scientific research in sound control for indoor and outdoor equipment installations.       



		Professional Skills

		PP2. Write and evaluate technical reports.




		PP2.1 Write technical report in the principles for evaluation of A/C system.


PP2.2 Prepare effective technical for evaluation of various A/C systems according to each systems ability to achieve a desired results.


PP2.3 Evaluate the available technical reports for the solution of sound and vibration problems for A/C system.


PP2.4 Write clear report analyzing the calculating results of sound pressure level and compare it to the chosen design criteria for fans.



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.




		PP3.1 Evaluate the accuracy and reliability of various load calculation methods.


PP3.2 Evaluate the methods of selecting A/C system with minimal mechanical components requiring service and maintenance.


PP3.3 Assess the generalized balancing procedures of various A/C systems.



		General skills

		GT2. Apply information technology tools related to specific mechanical power engineering discipline.

		GT2.1 Utilize computer program to estimate the cooling load.   


GT2.2 Use various software for selection various A/C system components.


GT2.3 Utilize IT to find information needed to determine the type and frequency of inspection of A/C systems.



		

		GT4. Use different resources to obtain knowledge and information



		GT4.1 Refer to the manufacturer’s handbooks to obtain useful information about transient heat transfer.

GT4.2 Rate the instructions of cooling load software.

GT4.3 Inspect the health – and – safety at work Act to be a ware of hazards to health and safety. 

GT4.4 Use the available software for A/C system performance evaluation methods. 





B.5. Syllabus to be Covered:

		 Week No.

		Contents

		ILOs covered by this topic



		1

		Various types of residence air conditioning systems.

		KU5.1, KU5.2, KU5.3



		2 & 3

		Windows, Split-systems and Central Air Conditioners and Heat Pumps

		Ku5.1 to KU5.4, I1.3, I1.5, I1.6, I4.2, PP2.1, PP2.2



		4 & 5

		Maximizing Cooling Efficiency of Central Systems, Stationary air conditioners (heat pumps for cooling and heating)

		KU3.3, KU5.3, KU5.4, I1.4, I1.5, I1.6, I4.1, I4.4, PP2.3, PP3.2, GT2.3.



		5 & 7

		Vehicle, Marine air conditioning systems. 

		KU3.1, KU5.2, I1.4, I4.3, GT4.4.



		8 & 9

		Airplane, Trains air conditioning systems.

		KU3.1, KU3.5, KU5.3, I1.4, I4.4.



		10&11

		Textile factories ventilation, humidification and air conditioning systems..

		KU3.4, KU5.3, KU5.4, I1.4, I1.5, I1.6, I4.3, PP3.3, GT2.2, GT4.4.



		12&13

		Cooling Load Calculations methods 

		KU3.2, I1.1, I1.2, I1.3, PP2.4, PP3.1, GT4.3, GT2.1.



		14&15

		Cooling Load Calculations exercise.

		K1.2, I1.1, I1.2, GT2.1





B. 6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Lectures 




		KU3.1 to KU3.5, KU5.1 to KU5.4, I1.3 to I1.6, PP3.1 to PP3.3, GT2.1 to GT2.3

		KU3, KU3, I1, PP3, GT2



		2

		Practice Problems 

		KU3.2, I1.1, I1.3, PP2.4, PP3.1, GT4.4

		KU3,I1, PP2, PP3, GT4.





B. 7.  Assessments: 


Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Final Writing Exam 




		KU3.1, KU3.5, KU5.3, KU5.4, I1.1, I1.3, PP2.4, PP3.1

		KU3, KU5, I1, PP2, PP3





Weighting of assessments:

		 Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8 List of References 

Essential books (text books)


1. ASHRE, HANDBOOK, FUNDAMENTALS, 2007.


2. HANDBOOK OF AIR CONDITIONING AND REFRIGERATION, Shan K. Wang, McGraw-Hill, Inc., New York, 1994.


3. Refrigeration and Air conditioning, C. P. AROR, third edition, Tata McGraw-Hill, 2013.


4. HEATING, VENTILATING, AND AIR CONDITIONING (Analysis and Design), Faye C. McQuiston and Jerald D. Parker Fifth Edition. John Wiley & Sons, Inc., New York, 2000.


Periodical:


1. International Journal of Air-Conditioning and Refrigeration

2. International Journal of Refrigeration.


3. The Air Conditioning and Refrigeration Journal (AC&R Journal) 


4. International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research Technical 

B.9 Facilities Required


1. Buildings HVAC Software.


2. CFD Software.


 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                            Programme Coordinator

Prof.  Mousa M. Mohamed                                               Prof. Dr. Sobeih M. A. Selim

                                  Head of Dept.


                                 Prof.  Dr.  Mousa M. Mohamed

                                                                                   Date 3/3/2014

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Deep Cooling



		Course Code:

		MPE 608



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





D- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master in Mechanical Power Engineering



		4

		Level at which this course is offered.

		600 



		5

		Pre-requisites course.

		MPE 605 – MPE 606



		6

		Pre-requisites by Topic

		



		7

		Program Coordinator

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Physical properties of materials, low temperature maintaining methods, cooling of helium and liquefaction, liquefaction of O2, H2, N2 equipment, insulation of deep cooling, storing and transporting, measuring devices, safety, deep pumping

B.2. Course Aims and Objectives:

By the end of this course, students will be able to demonstrate knowledge of basic concepts in deep cooling at very low temperatures and to apply this knowledge efficiently and independently to estimate the cooling loads, select cooling cycles, design systems using different refrigerants and to evaluate the performance of such systems. They will be also able to discuss and use safety guidelines and measurement devices.


The course objectives are:  


8. Describing methods to maintain low temperature cooling,


9. Explaining gas liquefaction techniques,


10. Selecting insulation and other materials suitable for deep cooling,


11. Discussing the storing and transporting of cooled loads, 


12. Selecting the suitable pumping devices for deep cooling,   


13. Describing and efficiently using different measuring devices in deep cooling systems, and


14. Outlining safety precautions and adhering to safety regulations 


15. Designing of deep cooling systems


16. Estimating the coefficient of performance of deep cooling cycles


17. Evaluating the cooling loads delivered by deep cooling equipment


B.3. Relationship between the course and the programme 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		

		KU1, KU4, KU6

		I2 , I3 

		PP1, PP3

		GT2, GT4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge &


Understanding

		KU1: Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

KU4: Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline


KU6: Describe the principles and ethics of the scientific research

		KU1-1 Define fundamental concepts and terminology in deep cooling.

KU1-2 Describe methods used to create low temperature cooling effect.


KU1-3 Summarize the working principles of liquefaction equipment

KU1-4 Locate the state points of deep cooling cycles on property diagrams 


KU1-5 Explain the physical properties of insulating materials for deep cooling 

KU1-6 Write down the enegy and mass balance equations of deep cooling components


KU1-7 Recall the thermodynamic analysis of cooling systems


KU4-1 Explain the effect of refrigerant on the environment


KU4-2 Give examples of non-ethical behavior in designing cooling equipment


KU4-3 Discuss the governmental regulations affecting cooling transport equipment


KU6-1 Explain the steps of conducting a scientific research


KU6-2 List 3 un-ethical practices made by researchers


KU6-3 Describe how to report information used from other published work 



		Intellectual skills

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2-1 Draw the phase diagram and schematic diagram of cooling and liquefaction systems. 


I2-2 Solve mass and energy balance equations for deep cooling devices


I2-3 Estimate the COP of deep cooling systems.


I2-4 Predict the performance of cooling systems based changes in operating condition


I2-5 Examine the effectiveness of insulating materials for a particular system design and operating conditions



		

		I3: Deal with different and contradicting knowledge to solve the problems.

		I3-1 Analyze situation and suggest alternative design of cooling system


I3-2 Compare devices and select the suitable equipment


I3-3 Test assumptions and formulate relations between different information and given data


I3-4 Modify design and propose alternate solutions


I3-5 Assemble components and record measurements to verify information



		Professional skills

		PP1: Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques


PP3. Evaluate the available methods and tools in the mechanical power engineering field.

		PP1-1 Develop computer programs to simulate cooling system performance


PP1-2 Assemble test sections and take measurements of system parameters


PP1-3 Use cooling load charts, packages and online calculators.


PP3-1 Judge the performance of deep cooling systems.


PP3-2 Compare between different liquefaction methods and systems.

PP3-3 Compose a computer segment to analyze the liquefaction process.


PP3-4 Construct an experimental set-up to rate the performance of cooling systems

PP3-5 Modify the design a cooling system to include different materials or equipment.






		General skills

		GT2: Apply information technology tools related to specific mechanical power engineering discipline 


GT4. Use different resources to obtain knowledge and information.

		GT2-1 Use spread sheet calculator to estimate the performance of cooling systems


GT2-2 Use online property calculators and cooling design software


GT2-3 Use available software packages to design and analyze cooling systems.


GT4-1 Refer to periodicals, and ASHRAE handbook, to obtain information and Tables for various components of cooling systems


GT4-2 Conduct library and internet searches to obtain information on systems and components


G4-3 Collect manuals and brochures to compare between various instruments and devices 





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1st 

		Physical properties of materials, 

		KU1-1, KU1-5, I2-5



		2nd to 6th  

		low temperature maintaining methods, 

		KU1-2, KU1-4, KU4, I2, I3, PP1, PP3, GT2, GT4



		7th  

		cooling of helium and liquefaction, 

		KU1-3, I2-1, I3, PP1, PP3-2, PP3-3, GT4



		8th and 9th 

		liquefaction of O2, H2, N2 equipment, 

		KU1-3, I2-1, I3, PP1, PP3-2, PP3-3, GT4



		10th 

		insulation of deep cooling, 

		KU1-1, KU1-5, KU4, KU6, I2-4, I2-5, I3, PP1-1, PP1-2, PP3-5, GT2, GT4



		11th  

		storing and transporting, 

		KU1-1, KU4, KU6, I2, PP1-1, PP1, PP3, GT2-1, GT4



		12th 

		measuring devices,.

		I3-5, PP1-2, PP3-4, GT4-3



		13th 

		safety, 

		KU1-1, KU6, I2-5



		14th and 15th  

		deep pumping.

		KU1-1, KU6, I3, PP1, PP3, GT2, GT4-2, GT4-3





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 

		KU1, KU4, KU6, I2, I3, PP1,  PP3

		KU1, KU4, KU6, I2, I3, PP1,  PP3



		2

		Exercises

		I2, I3, PP1-1, GT2, GT4

		I2, I3, PP1-1, GT2, GT4





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 

		KU1, I2, I3, PP1, PP3

		KU1, I2, I3, PP1, PP3





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

5. Thomas Flynn "Cryogenic Engineering”, 2nd Edition, Marcel Dekker, 2004.


Periodicals, Web sites, Course notes,  etc: 

1. ASHRAE  Journal 


2. ASHRE  Transactions 


B. 9. Facilities Required for Teaching and Learning:  


F. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course Coordinator                                                    Programme  Coordinator

Dr. Mostafa A. Abdulbaki                                                        Prof. Dr. Sobeih M. A. Selim

                                                                     Head of the Department

  Date: 2/12/2013.                                                                 Prof. Dr. Mousa Mohamed Mousa

                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Refrigeration and Air Conditioning Control Systems



		Course Code:

		MPE 609



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





E- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

   Refrigeration and Air Conditioning Control Systems: General procedure; Technical Terms, Characteristics of control, Delay sources, Automatic control response methods, Sensing elements and mechanisms of control and cycles, Refrigeration control system, Thermostat, Pressure control, Expansion devices, Capacity control, Partial load problems and applications, Primary control systems, Air control systems, Water control system, Air – Water control system, Special control system, Microprocessors control systems.  

B.2. Course Aims and  Objectives:


The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of Refrigeration and Air Conditioning Control Systems. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility. 


The course objectives are:  


1. Definition of technical terms and characteristics of control systems , 


2. Realizing of the basic concepts and definitions of  control systems,


3. Analyzing the automatic control response methods,


4. Distinguish between thermostat, pressure control and expansion devices, 

5. Demonstration of partial load problems and applications, and

6. Explain Primary control systems, special control system and microprocessors control systems.

B.3. Relationship between the course and the program 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU4

		I1 , I3 , I4 

		PP2, PP3

		GT1 , GT4








B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1.  Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		ku1-1 discuss control theory and terminology.


ku1-2 define symbols and abbreviations used in control systems.


ku1-3 introduce the Electric Control Systems theory.


ku1-4 explain the principles of Flow Control Devices. 



		

		KU4. Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		ku4-1 demonstrate the rules of Electric and electronic control devices.


ku4-2 recognize the methods of cooling coils, humidity and dehumidifiers control.


ku4-3 Explain the electrical control methods of a chiller and an air handling unit.


ku4-4 define the Special Control applications.



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.



		i1-1 evaluate energy required  for control systems.


i1-2 Analyze the air supply pressure of pneumatic control devices.


i1-3 determine various items for electric control systems.


i1-4 evaluate the heat exchange in various components of A/C and refrigeration equipment.



		

		I3. Deal with different and contradicting knowledge to solve the problems.

		i3-1 generate solution to a wide variety of practical problems.


i3-2 estimate the various parameters of elementary control systems.


i3-3 analyze the performance of steam and water flow control valves.


i3-4 select the suitable control system for evaporators, compressors, condensers, fans, pumps and cooling towers.



		

		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.

		i4-1 assess the capacity, power and C.O.P of an air handling unit. 

i4-2 predict the performance of Electric and Electronic Control Devices.


i4-3 collect indoor and outdoor design conditions of refrigeration and air conditioning.






		Professional skills

		PP2. Write and evaluate technical reports.

		PP2-1 design a computer program to estimate A/C cooling components performance. 


PP2-2 construct a computer program to evaluate energy required for control systems.


pp2-3 judge the pneumatic control devices through A/C and refrigeration systems.



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.

		pp3-1 Propose a modification technique to improve the control methods in A/C and refrigeration systems.


pp3-2 use available software to analyze the control technique of electric heat and  gas-fired heaters

pp3-3 apply recent technology special control devices.



		General skills

		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations.

		gt-1-1 employ the web sites to select the refrigeration equipment control theory.


gt-1-2 collect the required data for special control  applications from web site. 



		

		GT4. Use different resources to obtain knowledge and information.

		gt-4-1 refer to periodicals , and ASHRAE handbook , to obtain information for various control methods of A/C and refrigeration cooing systems.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1st, 2nd, and 3rd 

		Control Theory And Terminology: Introduction, What Is "Control"? Elementary Control System, Purposes Of Control, Control Action, Energy Sources For Control Systems, Measurement, Symbols And Abbreviations.

		ku1, ku1-2, ku4-1, i1-1, PP2-2, pp3-1, gt-1-1, gt-4-1



		4 and 5th 

		Pneumatic Control Devices: Introduction, Pneumatic Control Devices, Control Cabinets, Air Supply.

		ku1, ku1-2, i1-1, i1-2, i1-4, i3-4, i4-1, i4-3, PP2-2, pp2-3, pp3-1, gt-1-1, gt-4-1        



		6 and 7th 

		Electric and Electronic Control Devices: Electric Control Devices, Electronic Control Devices.

		ku1, ku1-2, ku1-3, ku4-1, ku4-3, i1-1, i1-3, i1-4, i3-1, i3-4, i4-2, PP2-2, gt-1-1, gt-4-1         



		8 and 9th 

		Flow Control Devices: Dampers, Steam And Water Flow Control Valves.

		ku1, ku1-2, ku1-4, i3-3, i4-3, PP2-2, pp3-1, gt-1-1



		10 and 11th 

		Elementary Control Systems: Introduction, Out Side Air Controls, Air Stratification Heating, Cooling Coils, Humidity Control, Dehumidifiers, Static Pressure Control, Electric Heat, Gas-Fired Heaters, Oil-Fired Heaters, Refrigeration Equipment


Fire and Smoke Control.

		ku1, ku1-2, ku4-2, ku4-3, i1-1, i1-3, i1-4, i3-1, i3-2, i3-4, i4-1, i4-3, PP2-1,  PP2-2, pp3-1, pp3-2, gt-1-1, gt-4-1             



		12 and 13th 

		Electric Control Systems: Introduction, Electric Control Diagrams, Electrical Control Of A Chiller, Electrical Control Of An Air Handling Unit.

		ku1, ku1-2, ku1-3, ku4-1, ku4-2, ku4-3, i1-1, i1-3, i1-4, i3-1, i3-4, i4-1, i4-2, PP2-1, pp3-2, gt-1-1, gt-4-1          



		14 and  15th 

		Special Control: Introduction, Close Temperature And/Or, Humidity Control Controlled Environment, Rooms For Testing.

		ku1, ku1-2, ku4-2, ku4-4, i1-1, i1-4, i3-1, i4-3, PP2-1, PP2-2, pp3-1, pp3-3, gt-1-1, gt-1-2, gt-4-1        





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Lectures 




		ku1-1, ku1-2, ku1-3, ku1-4, ku4-1, ku4-2, ku4-3, ku4-4, i1-1, i1-2, i1-3, i1-4, i3-1, i3-2, i3-3, i3-4, i4-1, i4-2, i4-3, pp1-1, pp1-2, pp1-3, pp3-1, pp3-2, pp3-3, gt1-1, gt1-2, gt4-1.

		



		2

		Exercises

		i1-1, i1-2, i1-3, i1-4, i3-1, i3-2, i3-3, i3-4, i4-1, i4-2, i4-3, pp1-1, pp1-2, pp1-3, pp3-1, pp3-2, pp3-3.

		





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Final Writing Exam 




		ku1-1, ku1-2, ku1-3, ku1-4, ku4-1, ku4-2, ku4-3, ku4-4, i1-1, i1-2, i1-3, i1-4, i3-1, i3-2, i3-3, i3-4, i4-1, i4-2, i4-3, pp1-1, pp1-2, pp1-3, pp3-1, pp3-2, pp3-3.

		





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

6. Roger W. Haines and Douglas C. Hittle  " CONTROL SYSTEMS FOR HEATING, VENTILATING, AND AIR CONDITIONING" SIXTH EDITION, Springer, 2006


7. Shan K. Wang "HANDBOOK OF AIR CONDITIONING AND REFRIGERATION" Second Edition, McGraw-Hill, 2000


8. W. P. Jones "Air Conditioning Engineering" 4th Edition, Licensing Agency, 1994

9. ASHRAE handbook, Fundamentals Volume, 2005 


10. Willian Rudoy and Joseph Cube "Cooling and Heating Load Calculation Manual" ASHRAE, 2006.


11. Robert McDowall "Fundamentals of HVAC Systems" American Society of Heating, Refrigerating and Air-Conditioning Engineers Inc.


12. Carrier Air Condoning Company "Hand Book of Air Condoning System Design" McGRAW- HILL Book Company.  

13. A. R. Trott  and T. Welch "Refrigeration and Air Condoning" Third Edition, 2000


Periodicals, Web sites, Course notes,  etc: 

14. ASHRAE  Journal 


15. ASHVE  Transactions 


B. 9. Facilities Required for Teaching and Learning:  


G. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator

Dr. Hamdy Kotb Mostafa

                                                                 Head of the Department

  Date: 2/12/2013.                                                            Prof. Dr. Mousa Mohamed Mousa

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Industrial ventilation 



		Course Code:

		MPE 610 



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Importance of ventilation, ventilation systems components, Air cleaners systems, calculation of ventilation, Industrial ventilation system, Industrial exhaust systems, Caps : Types and design, Duct design, fans ; types and calculation 


B.2. Course Aims And Objectives:

The aims of this applied course are to   provide the student, upon completing the Master in Mechanical Power Engineering Programme , with the basic knowledge and skills of the pollution and air cleaner systems. This course will also provide student with ability and understanding the concepts of the ventilation systems component. The skills and knowledge of basic calculation methods for the air ducts design. Moreover, the course will also provide the student with the basic principles of understanding the concepts of the fans (axial fans – centrifugal fans – screw fans). It is also aimed that the student will get acquainted with the applications of ventilation (kitchens – garages).  

Course Objectives:

1.   Discussing of the ventilation importance.

2.   Explaining the ventilation systems components.


3.   Defining the concepts of pollution and cleaning of air.  


4.   Demonstrating  the basic principles of ventilation systems. 


5.   Understanding the basic calculation methods for the air ducts design.    


6.   Describing some types of fans (axial fans – centrifugal fans – screw fans). 


7.  Explain the industrial application of ventilation .

B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1 KU2 KU6

		I1,I2

		PP3

		GT7 , GT8





B.4. Intended Learning Outcomes (ILOs)

- Course Intended Learning Outcomes (ILOs)

		Field

		Programme  ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1.  Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1.1 Define the physical concept of pollution            and cleaning of air.  

KU1.2   Discuss the mathematical expressions for air cleaning devices.





		

		KU2. Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.

		KU2.1 Demonstrate the basic principles of ventilation systems. 

KU2.2 Illustrate practice of types of industrial ventilation and the reflection on the atmosphere.

 



		

		KU6. Describe the Principles and ethics of the scientific research.




		KU6.1 Explain the recent ethics of the scientific research on  calculation methods for the air ducts design.

KU6.2 Discuss the recent research results to ventilation systems.


     



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems.



		I1.1 Identify and analyze the fans performance.

I1.2 Collect and analyze professional scientific papers searches in the field of industrial ventilation performance problems. 



		

		I2 Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		I2.1. Manage the industrial application of ventilation and thir problems.


I2.2. Evaluate maintenance processes and performance and propose improvements to the industrial ventilation.  



		Professional skills

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.



		PP3.1. Prepare and write specialized technical engineering reports in fans performance. 


PP3.2 Prepare and give technical presentations about the important of industrial ventilation in our life.



		General skills

		GT7. Mange the  time efficiently 




		GT7.1 Utilize the information technology resources and computer programming, simulation and modeling techniques about the maintenance of the industrial ventilation to reduce the time .



		

		GT8. Appraise self and continuous learning.




		GT8.1 Accept personal responsibility for continuous self – learning and self – assessment about the ventilation troubleshooting.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1




		Introduction – Some definitions and concepts of industrial ventilation.

		Ku1,ku2, KU1.1, KU1.2, KU2.1, KU2.2



		2




		Introduction – Some definitions and concepts of industrial ventilation.

		KU1.1, KU1.2, KU2.1, KU2.2



		3




		Pollution sources and cleaning of air

		Ku6.1,Ku6.2



		4



		Pollution sources and cleaning of air

		Ku6.1,Ku6.2



		5



		Types of industrial ventilation, Natural ventilation.

		Ku2,  i1.1,  i1.2, i2.1, i2.2



		6



		Mechanical ventilation: dilution ventilation

		Ku2,  i1.1,  i1.2, i2.1, i2.2



		7



		Mechanical ventilation: local extract ventilation

		Ku2,  i1.1,  i1.2, i2.1, i2.2



		8

		The method of the air ducts design.

		Ku6,   i2.1,   i2.2



		9



		The method of the air ducts design.

		Ku6,   i2.1,   i2.2



		10



		The types of fans (axial fans – centrifugal fans – screw fans )

		I1.1, pp3.1



		11




		The industrial ventilation application

		I2.1



		12




		Air Cleaning Devices

		Ku1



		13



		Installation and maintenance (general)

		I2.2,  gt7



		14



		Installation and maintenance (general)

		I2.2,  gt7



		15



		Troubleshooting

		gt7 , gt8





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1 , KU2.1 , KU6.1 , I1.1 , I2.1 , PP3.1 , GT7.1 , GT8.1 ,  

		KU1 , KU2 , KU6 , I1 , I2 , PP3.1 , GT7 , GT8 ,  



		2

		Exercises

		KU6.1 , I1.1 , I1.2 , GT7.1 , GT8.1 

		KU6 , I1 , I1 , GT7 , GT8 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU1.1 , KU2.1 , KU6.1 , I1.1 , I2.1 , I2.2 , PP3.1 , PP3.2

		KU1 , KU2 , KU6 , I1 , I2 , I2 , PP3 , PP3





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8 List of References 

Essential books (text books) List of References: 


1. ASHRAE handbook; HVAC Application, 2007


2. Goodfellow H. D., Taht E. "Industrial Ventilation Design Guidebook", Acadimic press, 2001


Periodicals:


1. ASHRAE transctions


2. HVAC&R research


    B. 9. Facilities Required for Teaching and Learning:  


A. Library Usage :  Students Should be encouraged to use library reports  Technical resources in the preparation the reports and oral  presentation . At least one aril presentation should involve a significant component of library research to encourage this component of study and to    self leering 


B. Computer, data show


ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                               Programmer Coordinator


Dr. Shedid H. Shames El-Den                                               Prof.  Dr.  Sobeih M. A Selim

Head of Dept.


Prof.  Dr.  Mousa M. Mousa   





                    Date

Minoufiya University,                                                                      


Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION


		Course Title:

		Humidifying and Drying



		Course Code:

		MPE 611



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





F- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master in Mechanical Power Engineering



		4

		Level at which this course is offered.

		600 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Coordinator

		Dr. Elsaid Hussien Farag



		8

		External Evaluator(s)

		Prof. Dr. Mostafa Ahmed Ismail





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Humidification systems, Analysis and performance of humidification systems, Applications : Drying mechanism, Drying systems, calculation of drying periods, Applications. 

B.2. Course Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience in Humidifying and Drying. The course also provides the M.Sc. student, the skills and experience of the techniques of calculating the rates of heat and mass transfer in Humidifying and Drying . The methods of calculating  pressure looses and electrical power of air fan are investigated in this course. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility.  


The course objectives are:  


18. Understanding the basics of heat and mass transfer in humidification and dehumidification systems,


19. Demonstrating and calculating the properties of moist air,


20. Analyzing the heat and mass transfer in drying systems, 


21. Distinguishing forced and natural draft in drying and humidifying systems. 


22. Estimating the rates of heat and mass transfer in drying and humidifying systems. 


23. Calculating the pressure losses in drying and humidifying systems, and


24. Estimating the electrical power of air fan. 


B.3. Relationship between the course and the programe 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		

		KU1,KU3,KU4

		I1 , I2 , I6

		PP1,PP4

		GT1,GT4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Theory,   basics and practices of mathematics, sciences and various mechanical power engineering technologies.




		ku-1-1 understand the meaning of air conditioning.


ku-1-2 discuss the comfort conditions.


ku-1-3 understand the types of ventilation.  


Ku-1-4 Understand the types of central air conditioning systems   


ku-1-5 define the dry, wet and dew point temperature of moist air.


 ku-1-6 distinguish specific, relative and absolute humidity.


ku-1-7 define space heat gain , space cooling load , space heat extraction and cooling coil load.


ku-1-8 list the sources of summer and winter air conditioning load. 


ku-1-9 distinguish between the friction and secondary losses.


ku-1-10 define the static and dynamic pressure.



		

		KU3 . Identify the scientific developments in the mechanical power engineering.

		ku-3-1 distinguish specific, relative and absolute humidity.


ku-3-2 define space heat gain , space cooling load , space heat extraction and cooling coil load.


ku-3-3 list the sources of summer and winter air conditioning load. 


ku-31-4 distinguish between the friction and secondary losses.






		

		KU4 . Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		Ku4-1 estimate the relative and specific humidity of moist air.


Ku4-2 evaluate the dew point temperature.


Ku4-3 calculate the sensible heat factor.


 Ku4-4 illustrate infiltration sources  for entire building .






		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.




		i-1-1 estimate the relative and specific humidity of moist air.


i-1-2 evaluate the dew point temperature.


i-1-3 calculate the sensible heat factor.


 i-1-4 illustrate infiltration sources  for entire building .


i-1-5 demonstrate the pressure losses in air duct systems.



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		i-2-1 calculate the cooling coil capacity.


i-2-2 determine the efficiency and by pass factor of cooling coil.


i-2-3 estimate the air washer efficiency.


i-2-4 estimate the capacity of both pre-heater and re-heater.


i-2-5 calculate the overall heat transfer coefficients for building construction components.



		

		I6- Plan to develop performance of the engineering systems.




		i-6-1 evaluate air conditioning cooling load of building using CLTD and  CLF.


i-6-2 calculate the duct size and velocity in air duct systems by equal friction method. 

i-6-3 Calculate the fan total and static pressure, also the power required.



		Professional skills

General skills

		PPl- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		pp-1-1 design a computer program to estimate the air conditioning cooling load.


pp-1-2 write a computer program to calculate the size of main duct and branches. 


pp-1-3 design a computer program to evaluate static, total and dynamic pressure and the power of air fan.



		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.

		pp-4-1 design a computer program to estimate the air conditioning cooling load.


pp-4-2 write a computer program to calculate the size of main duct and branches. 






		

		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations




		gt-3-1 collect the modern control methods of air condoning systems.


gt-3-2 evaluate the air conditioning cooling loads conducted by other designers.


gt-3-3 review the air duct design methods by other designers.



		

		GT4. Use different resources to obtain knowledge and information.

		gt-4. Use different resources to obtain knowledge and information.





B.5. Syllabus to be Covered:


		Week No.

		Contents

		ILOs covered by this topic



		1st and 2nd 

		Fundamental Aspects:


 Principles, Classification, and Selection of Dryers. Experimental Techniques in Drying, Basic Process Calculations and Simulations in Drying,

		ku-1-1, ku-1-2, ku-1-3



		3rd  

		Description of Various Dryer Types: Indirect Dryers, Rotary Drying, Fluidized Bed Dryers, Solar Drying, 

		ku-1-4, gt-3-1






		4 and 5th  

		Drying in Various Industrial Sectors:


 Drying of Foodstuffs , Drying of Fish and Seafood, Grain Drying, Grain Property Values and Their Measurement,  Drying of Fruits and Vegetables, Drying of Textile Products

		ku-1-5, ku-1-6, i-1-1, i-1-2



		6, and 7h 

		 Miscellaneous Topics in Industrial Drying:


  Dryer Feeding Systems,  Dryer Emission Control Systems,  Energy Aspects in Drying,  Heat Pump Drying Systems,  Safety Aspects of Industrial Dryers,  Control of Industrial Dryers,  Solid–Liquid Separation for Pretreatment of Drying Operation,


 Industrial Crystallization, Cost-Estimation Methods for Drying

		ku-1-5, ku-1-6, -1-1, i-1-2, pp-1-1






		8and 9th

		Air Systems: Components—Fans, Coils, Filters, and Humidifiers 




		ku-1-5, ku-1-6, -1-1, i-1-2, i-2-1, i-2-2, pp-1-1 



		10th

		Evaporative Cooling Systems and Evaporative Coolers:


General Applications,Indirect Evaporative Cooling,




		ku-1-5, ku-1-6, -1-1, i-1-2, i-2-3, i-2-4






		11th 

		Evaporative Cooling Systems and Evaporative Coolers:


Booster Refrigeration, Residential or Commercial


Cooling,Exhaust Required 


Two-Stage Cooling.




		ku-1-7, ku-1-8, i-1-3, i-1-4, i-2-5, i-6-1, pp-1-1, gt-3-2






		12 and 13th 

		Evaporative Cooling Systems and Evaporative Coolers:


Industrial Applications 


Other Applications 


Economic Factors 


Psychrometrics 


Entering Air Concerns

		ku-1-9, ku-1-10, i-1-5, i-2-5, i-6-2, pp-1-2, gt-3-3 



		14 and 15th

		Air fans, Total and static pressure, Friction losses, Secondary losses, Air duct system in series, Air duct system in parallel and power of air Fan.

		ku-1-9, ku-1-10, i-1-5, i-6-3, pp-1-3





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		ku-1-1, ku-1-2, ku-1-3, ku-1-4, ku-1-5, ku-1-6, ku-1-7, ku-1-8, ku-1-9, ku-1-10, i-1-4, i-1-5, i-2-, i-6-1, i-6-2, i-6-3

		Ku1, I1, I2, I6



		2

		Exercises

		i-1-1, i-1-2, i-1-3, i-1-5, i-2-1, i-2-2, i-2-3, i-2-4, i-6-1, i-6-2, i-6-3, pp-1-1, pp-1-2, pp-1-3, gt-3-1, gt-3-2, gt-3-3

		I1, I2, I6, PP1, GT3





B. 7.  Assessments: 


Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		ku-1-1, ku-1-2, ku-1-3, ku-1-6, ku-1-7, ku-1-8, , i-1-4, i-1-5, i-2-, i-6-1, i-6-2, i-6-3, i-1-1, i-1-2, i-1-3, i-1-5, i-2-1, i-2-2, i-2-3, i-2-4, i-6-1, i-6-2, i-6-3.

		Ku1, I1, I2, I6





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):


16. W. P. Jones "Air Conditioning Engineering" 4th Edition, Licensing Agency, 1994


17. Willian Rudoy and Joseph Cube "Cooling and Heating Load Calculation Manual" ASHRAE, 2006.


18. Robert McDowall "Fundamentals of HVAC Systems" American Society of Heating, Refrigerating and Air-Conditioning Engineers Inc.


19. Carrier Air Condoning Company "Hand Book of Air Condoning System Design" McGRAW- HILL Book Company.  


20. A. R. Trott  and T. Welch "Refrigeration and Air Condoning" Third Edition, 2000


21. Yunus A. Çengel, and Robert H. Turner “Fundamentals Of Thermal-Fluid Sciences” McGraw-Hill Higher Education, 2004


22. Samuel C. Sugarman "HVAC Fundamentals" THE FAIRMONT PRESS, INC, 2004


23.  Carl W. Hall "Handbook of Industrial Drying", 2006 by Taylor & Francis Group, LLC.


24. HANDBOOK OF AIR CONDITIONING AND REFRIGERATION

        Shan K. Wang , The McGraw-Hill Companies, 2001


10.Ashare 1999 handbook,A50


B. 9. Facilities Required for Teaching and Learning:  


H. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

coordinator


Dr. Elsaid Hussien Farag 


                                                                 Head of the Department

.                                                                   Prof. Dr. Mousa M. Mousa

                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Statistical Thermodynamics      



		Course Code:

		MPE 612



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

   Statistical Thermodynamics      : General procedure ; Introduction, Quantum consideration, Microscopic state, Macroscopic state, Energy levels, Statistical analysis and probability statistical analysis of Entropy, Boatman definition of Entropy, Entropy and most probable macroscopic state,  Entropy change as a function of microscopic parameters, Heat and work interaction from the microscopic point of view, The rotation energy of a rigid linear rotator and its partition function, Properties of an ideal mono atomic gas, Maxwell energy, Radiation and the photon gas, The Einstein and Debye models of mono atomic solid.


B.2. Couse Aims and  Objectives:


The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of statistical thermodynamics applications. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility. 


Course Objectives:

7. Realizing of the basic concepts and definitions of  statistical thermodynamics , 


8. demonstrating Energy levels and various types of energies,


9. Analyzing the statistical analysis and probability statistical analysis of Entropy ,


10. distinguishing between Microscopic and Macroscopic state, 

11. Estimating the heat and work interaction from the microscopic point of view,


12. Explaining the rotation energy of a rigid linear rotator and its partition function,


13. Demonstrating the properties of an ideal mono atomic, and

14. Estimating Maxwell energy and distribution function for translational energy.  

B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU2

		I1 , I2 , I3,  I7 

		PP1

		GT2 , GT4 





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme Academic standards that the course contribute in achieving

		Course ILOs



		Knowledge&

Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		ku-1-1  : discuss the quantization of energy and lograngion multipliers.

ku-1-2 define the system and particle kinetic energy.


ku-1-3 State the equilibrium state and numerical methods for statistical thermodynamic problems.


ku-1-4 explain Bose-Einstein, Fermi-Dirac and Maxwell-Boltzman statistics.   



		

		KU2- Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.

		ku-2-1 Discuss the concept of the nature of matter and energy. 

ku-2-2 Explain the relation between system energy and particle energy.

ku-2-3   List  the second law of thermodynamic.


ku-2-4 introduce the definitions of most probable macro state and its importance.

ku-2-5 discuss the specific heat and degree of freedom for monatomic and diatomic molecules.

ku-2-6   explain Bose-Einstein, Fermi-Dirac and Maxwell-Boltzman statistic.

ku-2-7   Discuss Bose-Einstein statistics and distinguishable particles .  


ku-2-8   demonstrate the properties of an ideal mono atomic.


ku-2-9 explain the relation between the radiation and the photon gas. 


ku-2-10 recognize  the Einstein and Debye models of mono atomic solid.  



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.

		i-1-1 deconstruct entropy and the most probable macro state. 

i-1-2 illustrate the molecular portion function and its relation to the macroscopic properties of an ideal gas.



		

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		i-2-1 collect the relations of radiation and the photon gas. 


i-2-2 calculate the heat transfer, work interactions and entropy change of thermodynamic systems. 


i-2-3 estimate the gas pressure.


i-2-4 evaluate the kinetic energy of particles. 


i-2-5 calculate translation kinetic energy.

i-2-6 determine the Lograngion multipliers.



		

		I3- Deal with different and contradicting knowledge to solve the problems.

		i-3-1 apply Einstein- plane equation for radiation.

i-3-2 apply simple kinetic theory of gas.


i-3-3 evaluate the rotation energy of a rigid linear rotator and its partition function.

i-3-4 demonstrate the numerical methods for statistical thermodynamic problems.



		

		I7- Apply the suitable decision for different professional situations.

		i-7-1 estimate entropy changes in terms of macroscopic variables.


i-7-2 evaluate translational energy  of body using Maxwell energy relation.

i-7-3 assess the molecular portion function and its relation to the macroscopic properties of an ideal gas.

i-7-4 estimate the radiation from gases.



		Professional skills

		PPl. Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		 pp-1-1 design a computer program to estimate Maxwell energy.

 pp-1-2 construct a computer program to simulate the energy changes in terms of macroscopic variables.



		General skills

		GT2- Apply information technology tools related to specific mechanical power engineering discipline.




		Gt-2-1 Apply  the required data for analyzing the second law of thermodynamic form web site 


Gt-2-2 employ the web sites to refer microscopic implications of heat and work.



		

		GT4- Use different resources to obtain knowledge and information. 




		Gt-4-1  refer to periodicals , and text handbook , to obtain information and applications of statistical thermodynamics .

Gt-4-2 collect the relations required to estimate entropy and the most probable macro state.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Quantization of energy: concept of the nature of matter and energy, particle nature of matter, wave nature of electro magnetic radiation, Einstein- plane equation for radiation. 

		ku-1-1, ku-2-1, i-2-1, i-3-1, gt-4-1 



		2

		The Entropy function: system energy, particle kinetic energy, energy levels/ spacing, energy mode, microscopic view point, the relation between system energy and particle energy, particle distribution between energy levels, macro state and micro state, thermo dynamic probability, quantum state and degeneracy, distinguish ability of particles entropy and total thermodynamic probability of a system. 

		ku-1-2, ku-1-3, ku-2-2, i-2-1, i-2-2, gt-2-2, gt-4-2 



		3

		The second law of thermodynamic: second law as a directional concept for thermodynamic process, defining the equilibrium state, quality of different energy forms increases of total thermodynamic probability of isolated systems contempt of entropy increase and process irreversibility. 

		ku-1-3, ku-2-3, i-3-4, gt-2-1, gt-4-1



		4

		Microscopic implications of heat and work: effect of works and heat interaction on energy level spacing and energy level populations.    

		ku-2-2, ku-2-4, i-2-2, i-3-4, i-7-2, pp-1-2, gt-2-2 



		5 and 6

		Entropy and the most probable macro state: definition of most probable macro state and its importance, the differences between total thermodynamic probability and the most probable macro state modified entropy function. Entropy changes in terms of macroscopic variables: infinitesimal changes in entropy as a function of microscopic parameters changes in entropy as function of temperature and heat interaction.  

		ku-1-3, ku-2-3, i-1-1, i-2-2, i-3-4, i-7-1, pp-1-2, gt-2-1, gt-4-2



		7

		Simple kinetic theory of gas: macroscopic properties basing by the behavior of individual particles, the gas pressure and kinetic energy of particles equation of state of ideal gas and translation kinetic energy, root- mean square velocity of gas, specific heat and degree of freedom for monatomic and diatomic molecules.

		ku-2-5, i-2-3, i-2-4, i-2-5, i-3-2,i-7-3, pp-1-2, gt-4-1



		8

		Bose-Einstein, Fermi-Dirac and Maxwell-Boltzman statistic: equation for coating the thermodynamic probability for most probable macro states the differences between the three methods for counting most probable macro state.

		ku-1-4, ku-2-6, ku-2-7, i-1-2, i-3-1, i-3-3, i-3-4, pp-1-2, gt-2-2, gt-4-1



		9 and 10

		Bose-Einstein statistics and distinguishable particles:  ferme- Dirac statistics and the limitation of energy level populations Maxwell-Boltzman statistics and the number of microstates comparison of the distribution lows for system of particles, Evaluation of the Lograngion multipliers. 

		ku-1-4, ku-2-6, ku-2-7, i-1-2, i-2-6, i-3-1, i-3-3, i-3-4, pp-1-2, gt-2-2, gt-4-1



		11

		The molecular portion function and its relation to the macroscopic properties of an ideal gas. 

		ku-2-7, i-1-2, i-3-3, i-7-2, i-7-3, pp-1-2, gt-2-2, gt-4-1



		12

		The rotation energy of a rigid linear rotator and its partition function: the vibrational energy for a harmonic oscillator and its parlio function.

		ku-2-7, i-1-2, i-3-3, i-7-2, i-7-3, pp-1-2, gt-4-1



		13

		Properties of an ideal mono atomic gas: contribution of rotational mode to properties of diatomic gases, contribution by the vibration mode to properties of diatomic gas.

		ku-2-8, i-1-2, i-7-3, pp-1-2, gt-4-1



		14

		Maxwell energy, distribution function for translational energy.  

		ku-1-4, i-3-4, i-7-2,  pp-1-1, gt-2-2, gt-4-1



		15

		Radiation and the photon gas. The Einstein and Debye models of mono atomic solid. 

		ku-2-9, ku-2-10, i-2-1, i-7-4,  gt-4-1





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		Ku-1-1, ku-1-2, ku-1-3, ku-1-4, ku-2-1, ku-2-2, ku-2-3, ku-2-4, ku-2-5, ku-2-6, ku-2-7, ku-2-8, ku-2-9, ku-2-10, i-1-1, i-1-2, i-2-1, i-3-1, i-3-2, i-3-4, i-7-3

		KU1  , KU2  , I1, I2, I3, I7 



		2

		Exercises

		i-2-2, i-2-3, i-2-4, i-2-5, i-2-6, i-3-1, i-3-2, i-3-3, i-3-4, i-7-1, i-7-2, i-7-3, i-7-4, pp-1-1, pp-1-2, gt-2-1, gt-2-2, gt-4-1

		I2 , I3, I7 , PP1 , GT2 , GT4 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		Ku-1-1, ku-1-2, ku-1-3, ku-1-4, ku-2-1, ku-2-2, ku-2-3, ku-2-4, ku-2-5, ku-2-6, ku-2-7, ku-2-8, ku-2-9, ku-2-10, i-1-1, i-1-2, i-2-2, i-2-3, i-2-4, i-2-5, i-2-6, i-3-1, i-3-2, i-3-3, i-3-4, i-7-1, i-7-2, i-7-3, i-7-4

		KU1, KU2, I1 , I2 , I3, I7 





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

5. Normand M. Laurendu " statistical thermodynamics, Fundamentals and Applications", Cambridge University Press, 2005.


6. Robert P H Gasser, Greham Richers" Introduction of statistical thermodynamics", 2002.


Periodicals, Web sites, Course notes,  etc: 

1. International journal of system science.


2. International journal of thermodynamics.


3. Journal of thermophysics and heat transfer


     B. 9. Facilities Required for Teaching and Learning:  


I. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator
                                                            Programme Coordinator

Prof. Dr. Ali R. El-Ghalban                                                           Prof.  Dr.  Sobeih M. A Selim

Head of Dept.


Prof.  Dr. Mousa M. Mousa 

          

                    Date

                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

COURSE SPECIFICATION


		Course Title:

		Performance of Combustion Engines



		Course Code:

		MPE 618



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





G- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master of Science  in Mechanical Power Engineering



		4

		Level at which this course is offered.

		Master of Science  



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Program Coordinator

		Prof. Dr. Sobeih Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:


Performance of SIE - Factors affecting performance of ICE - Combustion process in SIE - Performance in CIE – Factors affecting Performance of SIE – Combustion in CIE - Performance of gas engines – Performance of gas turbine engines.  

B.2. Course Aims and  Objectives:


      The aims of this course are to provide the Master of Science student basic background knowledge of internal combustion engines performance, concepts of engines behavior at different operating conditions. This course will also provide the Master of Science students with acknowledge operating the engines within their allowable limits and with primary acknowledging that required differentiating between the engines according to their combustion technique.  


The objectives of this course are: 

1. Demonstration of the knowledge of internal combustion engines and understanding the combustion process of each type.


2. Definition of the requirement of engine performance.


3. Differentiating the differences between engines performance.


4. Evaluating the operational limits of internal combustion engines.


5. Analysis the engine performance by using a computer codes to predict the behavior of engines at different operating conditions.

B.3. Relationship between the course and the program 

		Field

		Academic Standards for Mech. Power Eng. P. G. (ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU6

		I1 , I3 , I6   

		PP1 , PP4 

		GT4 , GT7 , GT8  





B.4. Intended Learning Outcomes (ILOs)


		Field

		Program ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1: Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1-1  List different operating condition for internal combustion engines

KU1-2 Discuss mixture requirements at different operating condition 

KU1-3 Recognize the difference between engines performance related to combustion process.

KU1-4 Expain the terminology of engines performance.

KU1-5  Demonstrate basics information of engine complementary systems

KU1-6 Report the fuel systems functions. 


KU1-7 Recognize the principal of engine operational conditions.


KU1-8   Recognize the factors affecting operating  conditions  


KU1-9  Discuss the  concept  of  SIE combustion


KU1-10 Discuss the  concept  of CIE combustion


KU1-11 Translate the performance characteristics of basic types of ICE.


KU1-12 Discuss and compare between SIE and CIE performance.  



		

		KU6:  Describe the principles and ethics of the scientific research.   




		KU6.1: Recognize the basics of scientific research ethics

KU6.2:  List the principles of scientific research ethics to write typical technical reports.      



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems. 




		I1.1  Analyze the available engines performance experiments 

 I1.2  Examine the results of performance and calibration tests to avoid inaccurate measurements 



		

		I3. Deal with different and contradicting knowledge to solve the problems.



		I3.1 Predict the best economy and safe running condition of an internal combustion engine.

I3.2 Predict when the engine running in an unsafe mode.      



		

		I6. Plan to develop performance of the engineering systems

		I6.1 Plan a method to enhance mixture formation in Diesel engines.


16.2 Propose technical methods used to deal with trouble shootings.



		Professional skills

		PP1. Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the lab or through simulation and apply mechanical power engineering techniques.

		PP1.1 Judge the performance of ICE

PP1.2 Rate the performance of a control system of ICE .


PP1.3 Apply the available computer programs to predict the performance of fuel systems.   



		

		PP4. Define, plan, analyze and solve the mechanical power engineering problems to reach conclusions and compare the results with others

		PP4.1 Propose the proper type of ICE for each application 

PP4.2 create mathematical model to simulate combustion process.



		General skills

		GT4. Use different resources to obtain knowledge and information

		GT4.1 Utilize computer program to estimate the ICE performance.   


GT4.2  construct data base of the ICE performance from net WEB       



		

		GT7. Manage the time efficiently 




		GT7.1  Construct time tables to perform maintenance and operation schedules for selected engines. 

GT7.2   Share other student to perform review articles about modern development in ICE field.



		

		GT8.   Appraise self and continuous learning

		GT8.1   Perform technical reports


GT8.2   Refer to the manufacturer’s handbooks to obtain useful information about the ICE.

GT8.3   Collect technical data about different types of ICE from their manufacturer sites.


GT8.4   Write short notes to compare between similar types of engines in terms of performance, efficiency and emission.   





B.5. Syllabus to be Covered:


		Week No.

		Sub. Topic

		Course  ILO's Covered 



		

		

		



		Week-1

		Introduction


· Operating conditions of ICE.


· Mixture requirement at different operating conditions for SIE. 




		KU1.1, KU1.2, KU1.3



		Week-2

		· Mixture formation in spark ignition engines

·    Mixture formation in Diesel engines

		KU1.3



		Week-3

		· Engine performance in both SIE and CIE  

· Spark ignition Fuel systems.

		KU1.3, KU1.4


KU6.1, KU6.2



		Week-4

		· -  Speed-density electronic fuel injection system


-  L-Jetronic fuel injection system


· 

		KU1.5, KU1.6, KU1.7


 PP1.1



		Week-5

		-  Throttle body injection system


· Gasoline direct injection fuel system




		KU1.5

PP1.1, PP4.1



		Week-6

		· Comparison between different fuel injection systems in SIE

		UK1.8



		Week-7

		· Relation between engines performance and fuel system in SIE




		KU1.8, GT5.1



		Week-8

		· Factors affecting SIE performance


· Combustion process in SIE with different fuel system

		KU1.8, KU1.9


 KU5.1


 II1.1



		Week-9

		· Mixture requirements for Diesel engines


· Classification of Fuel systems for Diesel engines.

		KU1.8

 II1.1



		Week-10

		· Individual pump hydraulic fuel injection system


· Unit injector fuel injection system


     ( Hydraulic control version)

		KU1.8


 II1.1 


GT5.1



		Week-11

		·    Electronic fuel injection system in Diesel engines


· Relation between fuel systems and engine performance in Diesel engines

		KU1.8


 II1.1



		Week-12

		· Factors affecting CIE performance


·     Combustion in CIE


·    Performance characteristics of ICE


·    Comparison between SIE and CIE 

		KU1.8, KU1.10, KU1.11


 II1.1



		Week-13

		· Fuel system in Gas engines


· Combustion in gas engines

		KU1.6


 GT2.1, GT5.1



		Week-14

		· Factors affecting gas engines performance 

· Fuel systems in gas turbine engines

		KU1.3,


KU1.6,


KU1.7,KT5.2, PP1.1



		Week-15

		· Combustion  in gas turbine engines


· Factors affecting gas turbine performance

		KU1.3, 

KU1.6,


 KU1.7, II4.1, PP4.1





B. 6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1  to , KU1.14 


KU6.1 to , KU6.3  


I1.1 , PP1.1 

		KU1 , KU6 , I1 ,   PP1   



		2

		Practice Problems 

		KU1.1  to  KU1.14 


KU6.1  , KU6.2 


I1.2  , I4.1 


I3.2 , I6.1 , PP1.1 , PP1.2,PP1.3 


GT2.1, GT2.2, GT5.1:GT5.3 

		KU1 , KU6 


I1 , I3 


PP1 , PP5 


GT2 , GT5 





B. 7.  Assessments: 


Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 

		KU1.1:KU1.9, KU6.1:KU6.2 , 


I1.1 , PP1.1 , PP4.1 , PP4.2 

		KU1 , KU6 , I1 , PP1 , PP4





Weighting of assessments:

		 Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8 List of References 


 1- John B. Heywood " Internal Combustion Engines Fundamentals " McGraw-Hill


      International  Editions, 1988. 

2- Garrett T. K., Newton K. and Steeds W. " The Motor Vehicle Engines" Butterworth


     Heinemann,  13th edition 2001.


3- Rowland S. Benson & Whitehouse N.D. "Internal Combustion Engines" Volume 1 and 2


    Pergamon Press. 1979.


Periodicals & Web


1- SAE technical paper series.


2- Combustion Science and Technology 


3- ASME, Journal of  GTP (ICE-Section)


4- www.sae.org


B.9 Facilities Required For Teaching and Learning


       Video projector (data show) and laptop, lecture halls, study room.


 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                     Program Coordinator


Dr. Safwat A. Wilson                                                  Prof. Dr. Sobeih Selim  


Head of Dept.


Prof.  Dr.  Mosa M. Mosa

Date


Minoufiya University,                                                                      


Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION


		Course Title:

		Renewable Energy



		Course Code:

		MPE 613



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		2014





H- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Enineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		MPE 613 



		6

		Pre-requisites by Topic

		None



		7

		Coordinator

		Dr Abo Elmahasen El-Hanafy



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabie





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Types of energy able to renew—The solar measurements—Characteristics of wind and the measurements—collectors—Solar Collectors for high temperature—Solar applications in new and renewable energy.

B.2. Course Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of solar and wind energy systems.  It will also provide students with the ability to apply these techniques to a wide variety of practical cases and to be informed with the recent development in this field.  


 The course objectives are:  


1) Realizing of the different types of solar collectors. 


2) Designing of wind turbine shafts. 


3) Selecting the suitable wind turbine for proper location.


4) Calculating of solar radiation.


5) Designing storing energy system.


6) Designing of simple type of wind and solar thermal system.

B.3. Relationship between the course and the program 

		Field

		



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1,KU2,KU3,KU4 

		I1,I4

		PP1, PP3,PP4 

		Gt1,GT2,GT4,GT6,GT8





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programmed ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1: Demonstrate physical understanding of the working principles of various types of renewable energy and their classification and performance. 

KU1.2: Describe the physical understanding of the basic working principles and construction details of solar and wind measurements. 

KU1.3: Discuss the physical properties of the solar collectors and cells materials. 

KU1.4: Discuss statistical deduction and uncertainty analysis to analyze metallurgical wind data and solar measurements data.

KU1.5: Express the differential expressions of solar energy for various types of solar collectors. 

KU1.6: Review the fluid mechanics and thermodynamics basic equations for wind energy.


KU1.7: Express the differential equations of wind turbine blade design for various types of wind turbines. 


KU1.8: Explain the second order differential expressions for assessment of the performance of solar chimney system.

    



		

		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.

		KU2.1: Recognize the impact of conventional sources of energy on the environment.


KU2.2: Report the importance of solar energy and wind energy on environment enhancement.

KU2.3; Discuss the factors influencing the selection of the proper sites for solar and wind energy systems.


KU2.4: Explain the environmental climatological statistics in wind and solar energies.


KU2.5: Report the factors in financing the environmental remediation associated with operation of solar chimney system. 


KU2.6: Discuss the relevance of wind turbine noise safety regulations apply to environment. 



		

		KU3 Identify the scientific developments in the mechanical power engineering.

		KU3.1: List recent solar radiation measurements equipments.

KU3.2: State the development in design concepts of solar collectors.


KU3.3: List the recent wind measurement equipments. 


KU3.4: List the types of wind turbines and their design developments techniques.

KU3.5: Recognize the recent scientific developments in the materials of solar collectors.


KU3.6: Discuss the recent developments in minimize the noise and vibration problems for wind energy system.


KU3.7: Recognize the recent developments in solar applications.






		Knowledge&


Understanding

		KU4 Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		KU4.1: Recognize the ethical responsibility towards the use of renewable energy sources.


KU4.2: Recognize the best planning of solar and wind turbine plants.


KU4.3: Explain the implications of safety legislation in field of energy.


KU4.4: Expalin the manufacturer’s codes for solar collectors.



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.

		I1.1: Analyze and evaluate the solar radiation data for location.


I1.2: Calculate average wind speed in location, wind power and wind energy.


I1.3: Estimate the solar radiation intensity in location.


I1.4: Analyze conversion efficiencies of photocells for solar collectors. 


I1.5: Explain the measure solar collector performance based on collection efficiency.


I1.6: Analyze the measured noise and vibration data for wind energy system to determine which component of the system is the source of problem.



		

		14- Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.

		I4.1: Collect scientific and organized researches concerning solar power as well as solar data to use them for solar energy calculation.


I4.2: Report scientific and organized researches concerning wind power as well as wind data to use them for wind energy calculation. 



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1-1: Design a computer program to estimate solar radiation intensity in location.    


PP1-2: Construct a computer program to select the suitable wind turbine and to evaluate the energy generated.





		

		PP3- Evaluate the available methods and tools in the mechanical power engineering field.

		PP3.1: Evaluate the operation of the new types of wind turbines.

PP3.2: Assess the performance of solar power systems. 


PP3.3: Estimate the performance of different types of wind turbines.

PP3.4: Rate the mean wind speed and wind power.



		

		 PP4- Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.

		 PP4.1: Define solar angles and blade geometry parameters.


PP4.2: Analyze the performance of solar and wind power system.


PP4.3: Analyze measuring data of wind conditions. 



		

		GT1 Communicate effectively in writing, verbally and through illustrations and mathematical equations.




		GT1.1: Employ the technical communication to select the appropriate type of wind energy for energy production in a particular site.


GT1.2: Demonstrate ability to write clear and effective engineering reports in the field of renewable energy.


GT1.3: Illustrate ability to convey technical solar energy information in graphical form.


GT1.4; Prepare the element of written communication necessary for the solution of the problems of noise and vibration of solar chimney system. 



		

		GT2 Apply information technology tools related to specific mechanical power engineering discipline.

		GT2.1: Apply IT to obtain the measured data concerning some places and apply these data for calculation of performance of wind and solar power systems.


GT2.2: Use net web sites to collect information needed to determine optimum solar energy system performance.


GT2.3: Utilize computer program to estimate the wind speed and wind power for a given sites.


GT2.4: Use manufacturer’s software for selection proper type of solar collectors.






		

		GT4 Use different resources to obtain knowledge and information.

		GT4.1: Refer to periodicals and hand book to obtain recent information in the field of study.


GT4.2: Use corresponding websites to increase their knowledge and to write reports about some chosen points.


GT4.3: Use computer programming, modeling and IT techniques to deal with solar collectors.



		

		GT6 Work with a group and manage the team

		GT6.1: Work in group to solve definite problems in field of solar energy.

GT6.2: Mange a project group to select proper site for wind energy.


GT6.3: Demonstrate ability to work effectively with a group for maintenance wind energy system component.



		

		GT8 Appraise  Self and continuous learning

		GT8.1: Demonstrate ability of self- learning and search of definite topics.

GT8.2: Read the instructions of the solar energy system operation and maintenance.


GT8.3: Refer to the manufacturer’s software and handbooks to obtain useful information about wind turbines. 


GT8.4: Inspect the health-and-safety at work Act to be aware of hazards to health and safety.





B.5. Syllabus to be Covered:


		Week No.

		Contents

		ILOs covered by this topic



		1, 2

		Types of energy able to renew.

		KU1.1, KU2.1, KU2.2, KU4.1, KU4.2, KU4.3, GT1.2, GT4.2.



		3,4

		The solar measurements.

		KU1.2, KU1.4, KU2.4, KU3.1, I1.1, PP1.1, PP4.1, GT2.1. 



		5,6,7 and 8

		Characteristics of wind and the measurements, wind turbine design. 

		KU1.2, KU1.4, KU1.6, KU1.7, KU1.8, KU2.3, KU2.4, KU2.6, KU3.4, KU3.6, I1.2, I1.6, I4.2, PP1.2, PP3.1, PP3.3, PP3.4, PP4.1, PP4.2, PP4.3, GT1.1, GT1.4, GT2.1, GT2.3, GT6.2, GT6.3, GT8.2, GT8.3.



		8,9

		Collectors

		KU1.3, KU1.5, KU2.2, KU2.3, KU4.4, I1.3, I1.5, PP3.2, GT2.2, GT2.4, GT4.1, GT8.2.



		10,11

		Solar collectors for high temperature.

		KU1.5, KU2.2, KU3.2, KU3.5, I1.4, I1.5, I4.1, PP3.2, GT4.3.



		12,13

		Solar applications in new and renewable energy.

		KU2.2, KU2.5, KU3.7, I4.1, GT6.1 , GT8.1, GT8.4



		14,15

		Exercises to solve practical problems.

		KU1.4, to KU1.8, KU3.1 to KU3.6, KU4.4, I1.1 to I1.5, PP1.1, PP1.2, PP3.1 to PP3.4, PP4.1 to PP4.3





B. 6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1 to KU1.8, KU2.1 to KU2.6, KU3.1 to KU3.7, I1.1 to I1.6.

		KU1, KU2, KU3, I1.



		2

		Exercises

		I1.1 to I1.6, PP1.1, PP1.2, GT2.1 to GT2.4.



		I1, PP1, GT2





B. 7.  Assessments: 

Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU1.1 to KU1.3, KU2.3, KU3.5, KU3.7, I1.1 to I1.6, I2.2, I2.3, PP3.1 to PP3.4.

		KU1, KU2, KU3, I1, I2, PP3





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


9) S.P. Sukhatme, Solar Energy: Principles of thermal collection and storage, Indian institute of tech. , Bombay, 2001


10)  G. L. Johnson, Wind energy systems, 2001

Periodicals, Web sites, etc.


5) Applied Energy


6) Journal of Solar Energy Engineering Transactions


7) Journal of Wind Engineering and Industrial Aerodynamics


8) Renewable Energy


B.9. Facilities Required for Teaching and Learning:  


Video Projector (Data Show) and PC computer or laptop 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــCourse coordinator                                                            Program Coordinator

Dr. Abo Elmahasen El-Hanafy                                                        Prof. Dr. Sobih M. A. Selim                                    


                                                                                       Head of Department
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                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Pumps and compressors 



		Course Code:

		MPE 614



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





I- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master of Science program 



		4

		Level at which this course is offered.

		Master  of Science 



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof Dr. Galal Rabiea  





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Classification , application , Basic concepts and definitions , Basic theory of centrifugal pump , Classification, application, Basic concepts and definitions, Basic theory of centrifugal pumps and fans, centrifugal pumps, Basic theory of Axial-flow pumps and fans, Reciprocating and Rotary positive – displacement pumps – Basic theory of compressed – gas machines, centrifugal Axial flow compressors – Reciprocating and Rotary compressors

B.2. Couse Aims and  Objectives:


    The aims of this course are to provide the Student , upon completing the M.Sc Programme in mechanical power engineering  , with the fundamentals of theory and the design of machines used for fluid supply in commercial applications  of engineering . Moreover , the course provides students with skills of design and performance of various fluid machines and apply these skills to a wide variety of  practical cases . 


Course objective  : 


i) Providing the fundamentals of throry of fluid machines 


ii) Describing the construction and performance of fluid machines 


iii) Designing of  the fluid machines using the available design techniques 


iv) Reallizing the off – design problems 


v) Selecting the proper fluid machine for a given application 


B.3. Relationship between the course and the programe 

		Field

		  Academic Standard for Mechanical power engineering     (ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU3


 

		I2 , I4 ,  I5 

		PP1 , PP3 

		GT2 , GT3 





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1 : Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1 : Describe  the performance of various fluid  machines 


KU1.2 : Discuss  off-design phenomea  for various fluid machines 


KU1.3 : Explain the thermodynamics of axial an centrifugal , rotary and reciprocating compressors . 


KU1.4 : Report the basic theoretical equations for centifiga and axial fans 


 KU1.5 : Identify optimum inlet for cavitation  in centrifugal pumps . 


KU1.6 : Relate the liquid temperature to the design of centrifugal pump


KU1.7 : Recognize the effect of  mechanical impurities in gas on fans performance 


KU1.8 : tell the applications of various fluid machines 


KU1.9 Restate the capacity regulation of fluid machines 



		

		KU3. Identify the scientific developments in the mechanical power engineering.



		KU3.1 : Identify the  Modeling approaches for design fluid  machines 


KU3.2 : Recognize the theoretical developments of various off-design phenomena for fluid machines 


KU3.3 : Express the performance of pumps at cavitating conditions 


KU3.4 : Discuss the theoretical analysis for supersonic compressors 






		Intellectual skills

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2.1 : Generate solutions to a wide variety of practical fluid machines problems  


I2.2 : Apply the knowledge of design rules in designing fluid machines . 


I2.3 : Propose solution to various off design operating problems of fluid machines 



		

		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1 : Collect scientific papers from Net Web sites for various off – design problems in fluid machines 


I4.2 : Analyze the collected scientific papers 


I4.3 : Prepare a scientific article using the collected scientific  papers in a selected topic of fluid machines  



		

		I5. Predict the risks in the design of specific mechanical power engineering systems.




		I5.1 : Select appropriate  design model for fluid machines . 


I5.2 : Assess the risks in design of fluid machines using various models 


I5.3 : Set-up design for supersonic compressor 



		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		PP1.1 : Use the available computer programs for designing fluid machines . 


PP1.2 : Collect data from Net Web sites for analyzing the performance of fluid machines . 


PP1.3 : Plan computer program for executing preliminary design of axial flow compressors 



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.




		PP3.1 : Evaluate method of optimum inlet design for cavitation in centrifugal pumps 


PP3.2 : Assess of computational fluid dynamic techniques in the analysis and design of  fluid machines 


PP3.3 : Construct a computer program for solving flow equations  for pumps 


PP3.4 : Rate computer programs  for pump selection from commercial catalog databases 


PP3.5 Compare the empirical pump design formulas with the theoretical design equations 






		General skills

		GT2. Apply information technology tools related to specific mechanical power engineering discipline.




		GT2.1 : Use the available computer programs to verity the flow pattern in an existing pump geometry 


Gt2.2 : Collect data from commercial catalog databases for actual fluid flow in compressors 


GT2.3 : Apply commercial catalog databases for pipe frication loss calculations , and for water hammer calculation for pump design . 


GT2.4 : Use the available software to analyize the performance of various fluid machines



		

		GT3. Evaluate himself and determine his personal education needs. 




		GT3.1 : Search for literature relevant to empirical fluid machines design formulas  


GT3.2 : Present the prepared scientific article (14.3 ) .


GT.3.3 : Collect the available empirical pump design formulas from Net Web Sites 





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Centrifugal pumps and Fans : Theory ; actual and theoretical characteristic curves , capacity regulation , transient  , transient operation , surging , Axial thrust , Balancing of centrifugal pumps , Applications 

		KU1.1 , KU1.2 , KU1.4 , KU1.8



		2

		Centrifugal Pumps : Impeller design Hydraulic calculation of plan – Vaned Impeller 

		KU1.1 , KU1.2 , KU1.5 , KU3.1 , KU3.2 



		3

		centrifugal pumps cavitation performance : Net positive suction head required and available ) , Optimum inlet design for cavitation detection of cavitation occurrence   .   

		KU3.3 , I4.1 , I4.2 , I4.3 , I5.1 , I5.2 , PP1.1 , PP3.1 , GT2.1 , GT3.2 



		4

		Capacity regulation , centrifugal pump construction , effect of liquid  temperature on centrifugal pump design , pump selection 

		KU1.6 , KU1.9 , I5.1 , I5.2 , PP3.4 , GT2.3 , GT3.3 



		5

		Centrifugal Fans : Energy imported to gas , fan pressure , fan  capacity , power , efficiency , fan selection . characteristics and  capacity requlation , centrifugal fan construction , fan units , effect of mechanical impurities in gas on fan performance  

		KU1.1 , KU1.2 , KU1.4 , KU1.6 , KU1.7 , KU3.1 , I5.1 , I5.2 , GT3.1 



		6

		Axial – flow pump and fans : Basic theoretical equations , head energy  losses , efficiency , multistage Axial flow machine , operating conditions peculiar to long vanes calculation of axial flow pumps and fans , characteristics  and capacity regulations construction of axial – flow pumps and fans , applications  

		KU1.1 , KU1.2 , KU1.4 , KU1.8 , KU1.9 , KU3.1 , I4.1 , I4.2 , I4.3 , PP1.1 ,GT3.3 



		7

		Reciprocating and Rotary Positive – Displacement pumps : Rotary pumps major design types and capacity , discharge pulsations in pumps , pump output and efficiency pump characteristics and capacity regulation , pump application and design .    

		KU1.1 , KU1.3 , KU1.8 , KU1.9 , KU3.1 , I5.1 , I5.2 , GT2.4 



		8

		Compressed – Gas Machines :  theory , compressor thermodynamics efficiencies , cooling , multu – stage compression , number of stages , supersonic compressor , dynamic compressor characteristics and control , applications 

		KU1.1 , KU1.2 , KU1.3 , KU1.8 , KU1.9 , KU3., I5.3 



		9

		Centrifugal compressors : Stage , power , calculation of stage , construction , Mach number in the diffuser , characteristic curves , Surging , Rotating stall , choking 

		KU1.1 , KU1.2 KU1.3 , KU3.1 , KU3.2 , I4.1 , I5.1 , I5.3 , PP1.1 , PP3.2 , PP3.5 , GT2.2 , GT2.3 



		10

		Axial Flow compressor : compressor stage compressor design , calculation of main dimensions of stage , multi – stage performance , characteristics , 

		KU1.1 , KU1.3 , KU3.1 , KU3.2 , I5.2 , I5.3 , , PP1.3 , PP3.2 



		11

		Reciprocating compressors : Indicator diagram , compression and expansion of gas in the compressor , power and efficiency cylinder clearance and capacity , Nulti- stage compression , compressor type design , Actuel indicator diagram , capacity and pressure of compressor discharging into pipe line , capacity regulation , calculation of main dimensional of compressor stage . 

		KU1.1 , KU1.3 , KU1.9 , KU3.1 ,KU3.2 , I5.2 , I5.3 , GT2.4



		12

		Rotary compressors : theory of operation capacity , power and efficiency , capacity regulation of rotary compressors 

		KU1.1 , KU1.3 , KU1.9 , KU3.1  , GT2.4 



		13 , 14 , and 15

		Exercises to solve practical problems 

		I2.1 , 12.2 , I2.3 , I5.1 , I5.2 , I5.3 , PP1.2 , PP3.1 , PP3.2 , PP3.3 





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Lectures 

		KU1.1 TO KU1.9 ,   KU3.1 , TO KU3.4  , I2.2 , I5.2 , PP3.5 

		KU1 , KU3 , I2 , I5 , PP3 



		2

		Exercises 

		I2.1  , I2.2  , I2.3 , I5.1 , I5.2 , I5.3 , PP1.2 , PP3.1 , PP3.2 , PP3.3 , PP3.5 

		I2 , I5 , PP1 , PP3 



		3

		write an scientific attack and present it  

		I4.2 , I4.3 , GT3.2




		I4 , GT3



		4

		Search for literature 

		I4.1 , PP1.2 , PP3.4 , GT2.2 , GT2.3 GT3.1 , GT3.3 

		I4 , PP1 , PP3 , GT2 , GT3 



		

		Write and present an Article 

		PP1.1 , PP1.3 ,  PP3.2 , PP3.3 , GT2.1 , GT2.4 

		PP1 , PP3 , GT2





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Final Writing Exam .  




		KU1.5 , KU1.7 , KU3.3 , I2.1 , I2.2 , I2.3 , I5.1 , I5.3 , PP3.1 

		KU1 , KU3 , I2 , I5 , PP3





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


1. S.M Yahya, "Turbines, compressors and fans", 3rd Ed., Tata McGraw Hill, 2005.

2. G.F. Round, "Incompressible Flow Turbomachines: Design, Selection, Applications, and Theory", Elsevier Inc., 2004.

3. William W. Peng, "Fundamentals of Turbomachinery", John Wiley & Sons, 2008.


Periodicals, Web sites, Course notes,  etc: 

B. 9. Facilities Required for Teaching and Learning:  


· Video Projector (Data Show) 

· PC computer or laptop

· Lecture halls, 

· Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator



Programme coordinator 


Prof. Dr. Sobeih M. A. Selim 


Prof. Dr. Sobeih M. A. Selim 


Head of Dept.






Mousa M. Mousa 





                    Date

Menoufiya University,                                                                      


Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION


		Course Title:

		Hydraulic and Pneumatic System



		

		



		Course Code:

		MPE 615



		

		



		Department Offering the Course:  

		Mechanical Power Engineering



		

		



		Last Data of Approval:  

		23/9/2010



		

		





J- COURSE IDENTIFICATION AND INFORMATION: 


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3 hrs



		3 

		Contact Hours

		Lecture:    3  hrs/week

		Lab:  --  hrs/week



		4

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in  Mechanical Power Engineering



		5

		Level at which this course is offered.

		MSC



		6

		Pre-requisites course.

		None



		7

		Pre-requisites by Topic

		None



		8

		Programm Coordinator

		Prof. Dr. Sobeih M. A. Selim



		9

		External Evaluator(s)

		Prof Dr. Galal Rabiea  






B- PROFESSIONAL INFORMATION:


B.1. Description as in Graduate Studies Bulletin:

Sources of hydraulic power: Pumps - Hydraulic actuators and Motors - Valves and other control components in hydraulic systems - Hydraulic circuit design and analysis – hydrostatic transmission system. Maintenance of hydraulic systems- Cylinders and rods Rotary pneumatic actuators (Air motors) - Pneumatic circuits for power transmission-Logic control concepts- Basic air logic Design


B.2. Course Aims and Objectives:

The aims of this course are to provide the student, upon completing the M.Sc. programme in mechanical power engineering with information about the different types of hydraulic and pneumatic systems. It will also provide the student with the skills and experience of designing selection of hydraulic and pneumatic systems. It will also provide the student with skills of finding the faults of defects in the components of hydraulic and pneumatic circuits.


The Course Objectives:

 1) Identifying various components of hydraulic & pneumatic systems.


2) Recognizing the working principle of various components used for hydraulic & pneumatic Systems.


3) Selecting appropriate components required for hydraulic and pneumatic circuits.


4) Listing probable causes of faults or defects in the components of hydraulic & pneumatic circuits. 


5) Providing with the necessary information about controlling hydraulic and pneumatic circuits and using servomechanisms and digital technology

B.3. Relationship between the course and the program 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU3,KU5 

		I1 , I3, I4

		PP1, PP3 

		  GT1, GT4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Program ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1 Discuss the basic laws of physics and fluid mechanics to fluid power fields.


KU1.2 Recognize the similarities of hydraulic and electrical circuits. 

KU1.3 Review the thermodynamics laws for perfect gas and the physical properties of air.


KU1.4 Recognize the variable programming.


KU1.5 Explain the stability criteria and dynamic characteristics formulas for hydraulic and pneumatic circuits.



		

		KU3- Identify the scientific developments in the mechanical power engineering.




		KU3.1 Recognize developments in  dynamic characteristics of hydraulic and pneumatic  circuits 


KU3.2 Describe the operation of modern control valves and circuits


KU3.3 Identify the development in designing various components in typical hydraulic and pneumatic systems. 

KU3.4 Recognize the modern aspects of pneumatic system control.



		

		KU5- Discuss the quality basics for working in mech. power engineering field.



		KU5.1 State the factors influencing correct selection pf components of hydraulic and pneumatic circuits for safe operation.

 KU5.2 Define the concepts of quality of design quality of manufacture and reliability in pneumatic circuits.

KU5.3 Devise a quality control plan for hydraulic system maintenance.


KU5.4 Explain between the failures of fluid power system which result from low quality of design and low reliability. 





		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 Evaluate the characteristics and performance of pumps, reservoirs, compressors, actuators, various control valves and accessory components in a typical hydraulic and pneumatic systems.


I1.2 Analyze of fluid power systems, subsystems and various control valves and actuators 

I1.3 Evaluate the different type of power loss in different hydraulic system components.


I1.4 Estimate the noise in fluid power systems and solve this problem. 



		

		I3- Deal with different and contradicting knowledge to solve the problems.

		I3.1 Illustrate how hydraulic system components interact with each other

I3.2 Design of servo valve, logic and sequential circuits

I3.3 Select appropriate components for modeling and analyzing typical fluid power problems.

I3.4 Design and analyze servomechanism



		

		I4- Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1 Collect research for evaluating the characteristics and performance of pumps, actuators, various control valves and accessory components in a typical fluid power system. 


I4.2 Collect scientific research for solving the problem of noise generated in fluid power systems.

I4.3 Assemble scientific research in concern with enhancing fluid power performance by using digital technology



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1.1 Use computer codes to solve sizing of the hydraulic and pneumatic systems components.


PP1.2 Employ the available techniques for analysis of pneumatic servo- load sensitivity and methods of stabilization. 


PP1.3 Utilize computer modeling techniques to deal with performance and design of fluid power systems.



		

		PP3- Evaluate the available methods and tools in the mechanical power engineering field.

		PP3.1 Evaluate the available methods to improve pump efficiency with load sensing.

PP3.2 Compare methods of  drawing & professional skills to design & analyze schematics of hydraulic and pneumatic systems


PP3.3 Appraise the methods of selecting the various comments of hydraulic circuit and identify how they interact with each other

PP3.4 Identify the causes of failure of practical hydraulic systems.  



		

		GT1- Communicate effectively in writing, verbally and through illustrations and mathematical equations.

		GT1.1 Work efficiently within multi-disciplinary teams.

GT1.2 Write clear engineering reports on human interface and its roles in design of fluid power systems.

GT1.3 Demonstrate ability to convey technical information in graphical form.

GT1.4 Prepare the element of written commercial necessary for solution of fluid power system problems. 



		General skills

		GT4- Use different resources to obtain knowledge and information.

		GT4.1 Refer to periodicals to obtain information and tables for various components of hydraulic and pneumatic system components.


GT4.2 Utilize the literature base and information resources for fluid power systems. 

GT4.3 Use standard commercial software to analysis and to monitoring performance of fluid power systems.

GT4.4 Apply the manufacturers code and standards for proper selection of fluid power system components.  





B. 5.  Syllabus to be covered:


		Week No.

		Contents

		ILOs covered by this topic



		1-2

		performance characteristics of pumps under different powers and pump control

		KU1.1, KU1.3, I1.1, I4.1, PP3.1, GT1.1



		3

		Similarity of hydraulic circuits and electrical circuits. Dynamic characteristics of hydraulic circuits.

		KU1.2,KU1.5, KU3.1 I4.1, GT4.3



		4-5

		Control valves 

		KU3.4, KU3.2, I1.2, I3.3, GT1.1, GT4.3, PP1.1



		6

		Hydraulic servomechanisms: Design and testing

		KU3.2, I1.2, I3.2, I3.4, PP1.1,  PP1.3



		7-8

		Hydraulic and pneumatic actuators

		KU1.4, KU3.2, I1.1, I1.2,  I3.1, I4.1, PP1.1, GT1.2, GT5.4



		9

		Designing a hydraulic/ pneumatic circuits 

		KU3.3 , I3.1, I3.3, I4.2, PP1.1, PP3.2



		9

		Troubleshooting and maintenance of hydraulic circuits

		KU3.3 , I3.1 , I4.2, PP3.4



		10

		Enhancing performance by using digital technology

		KU3.3 , I4.3 , PP1.2, GT1.2, GT4.1    



		11

		Programming of sequential circuits

		KU1.4, I3.2, PP3-2



		12

		Variable programming

		KU1.4, I3.2, PP3-2 GT4-2



		13-14

		Design of logic circuits

		KU3.3. I3.2, PP3.3, GT1.3,GT1.2, GT4.1, GT4.2





B. 6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.3 


KU3.1 to KU3.3, 


I1.1, , I3.1 I4.1, I7.1 PP1.1, PP3.1 to PP3.2

		KU1, KU3,  I1,I3,  I4, I7, PP1 , PP3



		2

		Exercises

		KU1.1   to   KU1.3 


KU3.1 to KU3.3, 


I1.1 to I1.2, , I2.1, I3.1 I4.1 to I4.2, I7.1 to I7.2 PP1.1, PP3.1 to PP3.2, GT1.1 , GT4.1 




		 KU1, KU3,  I1 ,I3  I4, I7, PP1 , PP3, GT1, GT4 





B. 7.  Assessments: 

Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU3.1, KU3.3,


I1.1, I4.1, I4.2, I3.1 to I3.2 


PP4.1, PP4.2

		KU3, I1 , I3 ,I4 , PP3



		2

		 

		

		





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


1- Pinches M. and Ashby J., " power hydraulics", Prentice Hall Int. Ltd, 1989


2-  Cundiff J. S., "Fluid Power with applications: Fundamentals and Applications", CRC press, 2001


Periodicals, Web sites, Course notes,  etc: 

1. Fluid Power Journal

2. International Journal of Fluid Power Engineering

B. 9. Facilities Required for Teaching and Learning:  


1. Classroom


2. Data show


ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                 Programme coordinator

Dr. Samy M. El-behery                              Prof. Sobeih  M.A. Selim 

Head of Department


Prof.  Dr.  Mousa M. Mousa 


Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Computations of Fluid Dynamics 



		Course Code:

		MPE 616



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





K- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof. Dr. Samy M. El-Behery   



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Historical perspective – philosophy of using numerical methods – classification of differential equation – Basic of discrimination methods – Grid generation for uniforms and non – uniform numerical net – Numerical solution of first order ordinary differential equations – ( Runge–Kutta methods ) numerical solution of differential equation – application of numerical methods to selected model equation - transformation of the from the physical to computational domain. 


B.2. Course Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of solution methods of ordinary and partial differential equations based on finite difference technique. This course will also provide students with the ability to appraise and select the appropriate solution method for a given problem.  The skills of error analysis and assessments are also provided, It well also provide students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility.   


The course objectives are:  


1. Identifying, solving ordinary and partial differential equation.

2. Assessing and evaluating the numerical error of various methods.


3. Obtaining numerical solution of different heat and fluid flow problems.

4. Performing the transformation of the from the physical to computational domain


B.3. Relationship between the course and the programe 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU3 , KU5

		I1 , I4

		PP1, PP3 

		  GT2, GT8





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding




		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1 Discuss the difficulties facing mechanical power engineering designer such as solution of Navier-stokes equations and energy equation

KU1.2 Explain the need to computer based technique in mechanical power engineering

KU1.3 Classify the differential equations 



		

		KU3- Identify the scientific developments in the mechanical power engineering.

		KU3.1 Recognize the finite difference methods.


KU3.2 Demonstrate the programming language and their applicability



		

		KU5. Discuss the quality basics for working in the mechanical power engineering field.




		KU5.1 Explain the stability of various numerical methods

KU5.2  Explain the accuracy of different numerical techniques 



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 Solve and analysis mechanical engineering problems such as flow between parallel flat plates flow around cylinder, heat conduction in fins, droplet and particle trajectories, etc.


 



		

		I4- Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1 Solve the ordinary and partial differential equation of practical mechanical power engineering problems

I4.2 Perform the transformation of the from the physical to computational domain



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1-1 use the available software (such as BASIC, Fortran, Matlab,  Grapher, Excel, etc.) to solve and analyze some Mechanical power engineering problems


PP1-2 formulate computer programs to solve and analysis mechanical engineering problems such as flow between parallel flat plates, flow around cylinder, heat conduction in fins, droplet and particle trajectories, etc.



		

		PP3- Evaluate the available methods and tools in the mechanical power engineering field.

		PP3-1 Evaluate the stability of various numerical methods


PP3-2 Asses the accuracy of different numerical techniques 



		General skills

		GT2- Apply information technology tools related to specific mechanical power engineering discipline.

		GT4.1 Use the available software to visualize and analyze some practical mechanical power engineering problems 



		

		GT8- Appraise Self and continuous learning.

		GT8.1 Seek learning opportunities outside the classroom environment





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Introduction to numerical methods in mechanical power engineering, relation between numerical methods and information and computer technologies, its importance and capabilities 

		KU1.1, KU1.2, GT8.1



		2& 3

		The Finite difference method: forward backward and central differencing, order of accuracy, 

		KU3.1, PP3-2, GT8.1



		4

		The Finite difference method: Polynomial method and recurrence formula  

		KU3.1, GT8.1



		5

		Calcification of differential equations Solution of Initial value problems: forward, backward and modified Euler methods

		KU1.3, I4.1



		6

		Solution of Intial value problems: 2nd, 3rd and 4th order Runge-Kutta methods

		KU5.1, KU5.2, I2.1, PP1-2



		7

		Solution of boundary value problems, explicit and differential boundary conditions 

		KU5.1, KU5.2, I4.1, PP1-2



		8

		Solution of parabolic partial differential equations: finite difference equations, forward Euler method, Implicit method,  Crank-Nicloson method 

		KU5.1, KU5.2, I1.1, PP1-1, PP1-2, PP3-1, PP3-2, GT4.1



		9

		Solution of parabolic partial differential equations: stability analysis, Numerical methods for 2D parabolic problems 

		KU5.1, KU5.2, I1.1, PP1-1



		10

		Solution of hyperbolic partial differential equations: method of characteristics: Forward Euler in time backward in space (FTBS), Forward Euler in time central difference in space (FTCS), Backward Euler in time central difference in space (BTCS),  

		KU5.1, KU5.2, I1.1, PP1-1, PP1-2, PP3.1, PP3.2, GT4.1



		11

		Solution of hyperbolic partial differential equations: truncation error analysis, Higher order schemes: Lax-Wendroff, MacCromack scheme, Courant-Isaacson-Rees scheme 

		KU5.1, KU5.2, I1.1, PP1-1, PP1.2, PP3-1, PP3.2, GT4.1



		12

		Solution of elliptic partial differential equations: finite difference equations, overview of the solution method,   Jacobi iterative method, successive over-Relaxation method, analysis of convergence

		KU5.1, KU5.2, I1.1, PP1-1, PP1-2



		13

		Solution of elliptic partial differential equations: : optimization of iteration parameters, alternating direction implicit method (ADI), direct solution methods

		KU5.1, KU5.2, I1.1, PP1-1, PP1-2



		14

		Dealing with complex boundaries

		KU1.1, I4.2, PP1-2, GT8.1



		15  

		transformation of the from the physical to computational domain

		KU1.1, I4.2, PP1-2, PP3-1, PP3-2





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.2 


KU3.1 to KU3.2  , KU5.1 , to KU5.2


I1.1, , I4.1 to I4.2, PP1.1 to PP1.2, PP3.1 to PP31.2

		KU1, KU3, KU5 , I1, I4, PP1 , PP3



		2

		Exercises

		KU1.1   to   KU1.2 


KU3.1 to KU3.2  , KU5.1 , to KU5.2


I1.1, , I4.1 to I4.2, PP1.1 to PP1.2, PP3.1 to PP31.2, GT4.1 , GT8.1 




		 KU1, KU3, KU5 , I1, I4, PP1 , PP3, GT4, GT8 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU3.1, kU5.1,


I1.1, I4.1, I4.2 


PP3.1, PP3.2 

		KU3, I1 , I4  , PP3 



		2

		 

		

		





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


3- Nakamura S., "Applied numerical methods with software", Prentice Hall Int. Ltd, 1991.

4- Anderson J.D., Jr., "Computational Fluid Dynamics", McGraw Hill Inc., 1995.

B. 9. Facilities Required for Teaching and Learning:  


J. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator

Dr. Samy. M. El-Behery

Head of Department


Prof.  Dr.  Mousa M. Mousa

Date

                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Technical Report Writing



		Course Code:

		MPE 617



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Course Aims and  Objectives:


The aims of this course are to provide the  student , Upon completing the Master of science programme , with the basic knowledge and skills of the writing a good technical reports to enhance the student ability to write the appropriate technical report . It is also aimed that the student will get acquainted  with the applications of various problem definitions and writing technical reports .   


Course Objectives:  


1. Identifing the rules of practices  for writing a technical reports .  


2. Selecting a technical report for experimental and laboratory test . 


3. Demonstrating of the knowledge and understanding of good technical report . 


4. Analyzing the technical report for various research reports . 


5. Selecting of technical report for technical presentations .  


B.2. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU6

		I4

		PP2

		GT1 , GT3 GT4 





B.1. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU6 Describe the Principles and ethics of the scientific research.

		KU6.1  :  Explain the ethics of a technical report writing

KU6.1  : Recognize ethics of the characteristics and requirements of a technical  report 


KU6.3 : Report the typical contents and organization of a technical report 


KU6.4  Describe the  principles  of a good technical reports   



		Intellectual skills

		I4.  Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1 : Identify different types of fluid , heat transfer and internal combustion problems .  


I4.2 : Analyze ween technical and creative writing .    


I4.3  Apply the general types for writing each technical sections 


I4.4 Evaluate a technical report to a wide  variety of practical problems  



		Professional skills

		PP2. Write and evaluate technical reports.




		 PP2.1 Write technical reports efficiently .  


 PP2.2 Review the draft copy of a technical  report  



		General skills

		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations.




		GT1.1 : Write an article in mechanical power engineering  


GT1.2 Apply the principles of report writing in master research.  



		

		GT3. Evaluate himself and determine his personal education needs

		GT3.1 Evaluate the technical reports 


GT3.2  Determine the technical report needs . 


GT3.3  Gain the confidence in report writing skills  



		

		GT4. Use different resources to obtain knowledge and information. 




		GT4-1 : Work in a  team 


GT4.2 Employ the  available  sources to realize the highest benefit with continuous performance 





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		The objectives of the course 


Good report important 

		KU6.1 , KU6.4



		2

		Definition of a technical report ,


Audience analysis , 


Requirements of technical reports 

		KU6.2 , KU6.3, I4.3,I4.1



		3

		Typical contents and organization of technical reports 


Title page


Acknowledgement List of contents  


Abstract introduction  


Main Parts 


Conclusions 


References  


Appendices 

		KU6.3



		4

		Rules of practice for technical writing 

		KU6.4, I4.2, I4.3, GT1.1, GT3.2



		5

		Guidelines for writing an abstract 


Guidelines for writing an introduction 

		KU6.4, I4.2,I4.3,GT1.1,GT3.2



		6

		Guidelines for writing main parts of technical report 


Guidelines for writing conclusions 

		KU6.4, I4.3,GT1.1



		7

		Guidelines for cover materials , Graphics 

		KU6.3, I4.4 , I4.3, GT1.1 , 



		8

		Report visual Design and Desktop publishing 

		KU6. 4,I4 .4,I4.3, GT1.1



		9

		Guidelines for writing experimental and laboratory test report 

		KU6.4,I4.4,I4.3,GT1.1,GT3.2,PP2.1,PP2.2



		10

		Guidelines for analyzing scientific and engineering research reports

		KU6.4,I4.4,I4.3,GT1.1,GT3.2



		11

		  Guidelines for technical presentations 

		I4.4 , I4.3 , GT1.1 , GT3.2 



		12

		Checklist  for the technical reports 

		I4.3



		13

		Task for students to write a technical report  in a certain industry problem (Assessment ) 

		PP2.1 PP2.2 , KU6.4 ,I4.4 ,I4.3 ,GT1.1 ,GT3.2 , 



		14

		Things to avoid in writing a technical report 

		GT1.2,GT3.1,GT3.2,GT3.3,GT4.1,GT4.2



		15

		What are the benefits returned to you from this course ?  Evaluation of the course  

		PP2.2,GT1.2,GT3.1,GT3.2,GT4.1,GT4.2,GT4.3





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU6.1 to KU6.4


I4.1  to I4.4 , GT1.1




		KU6 , I4 , GT1



		2

		Exercises

		KU6.4 , I4.2 , I4.3 , GT1.1 , GT3.2 , 

		KU6 , I4 ,. GT1 , GT3 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU6.1 to KU6.4 


I4.1  to I4.4




		KU6 , I4





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


· Lutiz Hering, Hieke Hering, "How to write Techincal reports", Springer, 2010.


· Daniel G. Riordan, Steven E. Pauley, " Technical report writing today", 2004

B. 9. Facilities Required for Teaching and Learning:  

 Lap top and data show 


ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator
Programmer Coordinator

Prof. Dr.  Shedid H. Shams – Elden 
    Prof.  Dr.  Sobeih M. A Selim

Head of Dept.


Prof.  Dr.  Mousa M. Mousa  





                    Date

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Power Stations  



		Course Code:

		MPE 619



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





L- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programm  Coordinator

		Prof.  Dr. Sobeih Selim  



		8

		External Evaluator(s)

		Prof. Dr. Glal Rabiea





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Thermodynamic design of the steam power plant cycle: Thermodynamic analysis of energy conversion in steam power plants – steam power plants for practical use – Thermal and hydraulic design of steam generating systems: two – phase flow in steam generating tubes – Boiling heat transfer in steam generating tubes –Basic equation and flow – characteristics of gas – liquid two – phase flows –thermal and hydraulic design of boilers. – Thermal and hydraulic design of nuclear power stations: types of nuclear power stations – Heat efficiency of condensing nuclear power stations -hydraulic design of boiling water reactors. 


B.2. Course Aims and Objectives:

The aims of this course are to provide the M.Sc. student, the skills and experience of the thermodynamic analysis techniques of all types of power stations. It well also provide students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility.   


The course objectives are:  


1- Undertaking thermodynamic design of the steam power plant cycle - Thermodynamic analysis of energy conversion in steam power plants – steam power plants for practical use. 


2-  Executing thermal and hydraulic design of steam – generating - systems : two – phase flow in steam generating tubes 

3- Identify the mechanism of boiling heat transfer in steam generating tubes –basic equation and flow – characteristics of gas – liquid two – phase flows –thermal and hydraulic design of boilers.

4- Analyzing the types of nuclear power stations and heat efficiency of condensing nuclear power stations. 

5- Conducting thermal and hydraulic design of boiling water reactor nuclear power stations – heat efficiency of condensing nuclear power stations.

B.3. Relationship between the course and the programe 

		Field

		MPE-PGAS



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU3

		I2 , I3

		PP2, PP4 

		  GT3, GT6





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1   Explain the basic thermodynamics applied laws and equations (first law, second law, entropy)


KU1.2 Report the basic fluid mechanics equations (continuity, energy and momentum) for viscous flow. 


KU1.3  State the basic heat transfer equations of conduction, convection and radiation.

KU1.4 Describe the two-phase flow basic equations and models in relevant to boiling heat transfer steam generating tubes.

KU1.5 Review the properties and thermodynamics processes of steam.


KU1.6 Describe the rate of radioactive Decay, average or mean life of radioactive nuclei.


KU1.7 State Enistein theory of mass and energy (law of mass energy equivalence).


KU1.8 Recognize the types of nuclear relations, initiations of nuclear reactions, the energy release in fission and fusion chain reactions.


. 


KU1.9 Explain the terms critical, sub-critical and super critical used in reactor physics.


KU1.10 Discuss the physical properties of different moderators used in practice.


KU1.11 Tell the importance of breeding in power engineering






		

		KU3- Identify the scientific developments in the mechanical power engineering.



		KU3.1 Discuss the recent developments in the mechanism of boiling heat transfer in steam generating tubes.  

KU3.2 Recognize the scientific developments in thermal and hydraulic design of steam generating components. 


KU3.3 Report the recent developments in the thermal efficiency of steam power plants cycles.


KU3.4 Discuss the developments in supercritical boilers and binary cycle boilers.


KU3.5 Identify the recent developments in control rod materials for nuclear reactors.


KU3.6 Discuss the developments in pressurized water reactor and boiling water reactor performance.





		Intellectual skills

		I2- Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.



		I2.1 Illustrate the factors control the selection the suitable boilers, steam turbine, condensers ,pumps and cooling towers of particular thermal plants.

I2.2 Determine the thermal efficiency of the thermal power stations.

I2.3 Calculate the flow properties of the two-phase flow inside the boiler tubes during steam generation processes.

I2.4 Demonstrate the factors control the selection of a suitable nuclear water reactor.

I2.5 Calculate the hydrodynamic pressure losses along the pipe lines (between boiler and turbine) and its effect on the station performance. 

I2.6 Calculate the efficiency of the nuclear power stations.

I2.7 Categories the uncommon problems faced by the engineers in design of nuclear reactors.


I2.8 Explain how radioactive waste are disposed off ?


I2.9 Discuss the problems of health hazard from nuclear radiations.






		

		I3- Deal with difference and contradicting knowledge to solve problem.



		I3.1. Generate solution to a wide variety of practical air-heater problems in abstract form.


 I3.2. Estimate the various parameters of heat transfer and hydraulic design of  two-phase in steam generating tubes.


I3.3 Analyze the performance of reheat-regenerative steam cycle.


I3.4 Appraise the economical justification of the adoption of economizer and air preheater in thermal power plants.


I3.5 Rate the factors control the selection of suitable site to construct nuclear power plant and particular type of reactor.


I3.6 Select the describe coolant for solving the problem of induced radioactivity.


I3.7 Judge which type of reactor is select by a developing nation to construct of nuclear power plant.


I3.8 List out the general problems of reactor during construction and operation.



		Professional skills

		PP2- Write and evaluate technical reports.

		PP2-1 Prepare clear report concerning different modifications of the traditional thermal power stations and suggested methods to improve their efficiency.

PP2-2 Write technical report discussing the importance of using nuclear power station respect to their risks.


PP2.3 Evaluate the available technical reports for the selection of reactor type to construct a nuclear power plant in the developing nation.





		

		PP4- Define, plan, analyze and solve the mechanical power engineering problems to reach conclusions and compare with others.

		PP4.1 Analyze the performance of thermal power station based on the overall efficiency and compare it with the results of the relevant team.


PP4.2 Plan a layout of a plant pipe lines and calculate the hydrodynamics pressure losses.


PP4.3 Solve some problems about efficiency of the nuclear power station.

PP4.4 Distinguish between thermal power plants components failures which result from low quality of design and low reliability. 

 



		General skills

		GT3- Evaluate himself and determine his personal education needs.

		GT3.1 Use the available information about thermal station components (such as boilers turbines, condensers, pumps, pipes, and cooling tower) to design a complete thermal plant.

GT3.2 Practice of self-learning and search and learn some codes which are used to select the plants components based on their functions. 

GT3.3 Inspect the health and safety rules and laws in respect to hazards from nuclear radiation.



		

		GT6- Work with a group and manage the team

		GT6-1 Work with a group and manage the team to search about some modification to improve the performance of non-conventional thermal plants cycles.


Gt6.2 Collaborate and share ideas with relevant team concerning improving of thermal power plant efficiency.








B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Thermodynamic design of the steam power plant cycle.



		KU1.1 , KU1.5, KU1.11 ,KU3.3, I2.1, I2.2, PP4.1, GT3.1



		2&3

		Thermodynamic analysis of energy conversion in steam power plants – steam power plants for practical use. 




		KU1.1, KU1.5, KU3.1, KU3.3, I2.1,I2,.2, I2.3, I3.1, PP2.2, PP4.1, GT3.1



		4&5

		Thermal and hydraulic design of steam – generating – systems.

		KU1.2, KU1.4,  KU3.2, , I2.2, I2.5, PP4.2, GT6.1



		6

		Two – phase flow in steam generating tubes 



		KU1.4, KU3.3, I3.2



		7

		The mechanism of boiling heat transfer in steam generating tubes.

		KU 1.3, KU1.4, I2.2, I2.3, I3.3



		8&9

		Steam generation process based on basic equation and flow – characteristics of gas – liquid two – phase flows –thermal and hydraulic design of boilers. 



		KU1.3, KU1.4, KU3.3, I2.1, I2.2, I2.5, I3.2, I3.4



		10

		Types of nuclear power stations

		KU1.7, KU1.8, KU1.11, KU3.4, KU3.5, KU3.6, PP2.2



		11&12

		Thermal and hydraulic design of boiling water reactors .  

		KU1.6, KU1.9KU1.10, KU3.3, KU3.5, I2.5, I3.2, I3.3, I3.4, GT3.2



		13&14

		Heat efficiency of condensing nuclear power stations-

		KU1.10, KU1.11, KU3.5, KU3.6,, I2.6, I2.7, PP4.2, PP4.3, 



		15

		Studying the thermal and hydraulic design of nuclear power stations 

		I2.8, I2.9, I3.8, PP4.4, GT6.2





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.11 


KU3.1 to KU3.6  , I2.1  to I1.4

		KU1, KU3,  I2



		2

		Exercises

		KU1.8, I3.1, I3.2, PP4.1, PP4.3,  




		 I2  , I3  , I3, PP2 , PP4 ,GT6  , 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU1.1   to   KU1.11 


KU3.8, I3.1, I3.2, PP4.1, PP4.3

		KU3, I2 





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References:

a- Text books

 1   -Murry R.L., " Nuclar Energy", Raleigh, North Carolina, 2000.

 2  - Alexander Lyzerovich " Wet steam turbines for nuclear power plants", 2005.


 3 - Hashemain H. M., " Maintance of process Instrumentatio in Nuclear Power Plant", 2006.

b- Journal and websites:


   1-  Journal of " Energy Conversion and Management"


 2- Trans ASME: Journal of Engineering for Power.

      3-Web sites,   www.sciencedriect.com

B. 9. Facilities Required for Teaching and Learning:  


· Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms. 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                    Programme Coordinator


Dr. Ashraf Amin EL-Terhy                                                        Prof.Dr. Sobieh M. Selim


Head of Department


Prof.  Dr.  Mousa Mohamed Mousa 

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Two - phase  Flow 



		Course Code:

		MPE 620



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





M- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master of Science program 



		4

		Level at which this course is offered.

		Master  of Science 



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof Dr. Galal Rabea  





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Definitions and terminology. flow patterns ; Basic  equations of multi – phase systems ; void fraction ; two-phase formulation and pressure drop ; sound speed and critical flow checked flow two – phase models ; pool boiling , pool boiling critical heat flux ; Burnout and the critical Heat flux parameters and correlations , and heat flux heat transfer models . Practical Applications:    theories and related friction correlations for bubbly slug, Annular, and drop flows in straight pipes and fittings. 


B.2. Couse Aims and Objectives:


    The aims of this course are to provide the M.Sc. Programme in mechanical power engineering student with a working, Knowledge of two-phase and heat transfer fundamentals and the basic-techniques for two-phase flows that can be used in mechanical power engineering two-phase systems design and analysis.   

The objectives of course are:  


i) Providing a theoretical perspective and analytical techniques and answers to more specific -phase practical problems and broaden the students interest, 


ii)  Applying these techniques for various industrial applications. 

iii) Sizing pipework system and heat exchangers for two- phase flow, and 


iv) Predicting pressure gradients critical flow and burnout through given two- phase flow systems.

B.3. Relationship between the course and the program 

		Field

		  Academic Standard for Mechanical power engineering     (ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU3


 KU5 

		I2 , I5 

		PP1 , PP3 

		GT3 , GT4  





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1: Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1: Express the differential continuity, momentum and energy equations for two-phase flow. 


KU1.2: Discuss dimensionless variables in analyzing two-phase flow. 


KU1.3: Describe the advantage computation models for chocked two-phase flow.


KU1.4: Discuss differential equations governing for bubble growth and nucleate boiling.


KU1.5: Recognize the differential equations for predicting critical heat flux and burnout in annular flow. 



		

		KU3: Identify the scientific developments in the mechanical power engineering.




		KU3.1: Discuss the theoretical developments of condensation and critical flow. 


KU3.2: List the types of recent modeling approaches for two-phase flow. 


KU3.3: State the recent non-equilibrium empirical models for critical heat flow.



		

		KU5.  Discuss the quality basics for working in the mechanical power engineering field.    




		KU5.1: Describe in quality the void fraction and velocity profiles using advanced technique to solve their differential equation. 


KU5.2: Explain the methods employed to estimate the precision pressure drop through various two-phase systems. 


KU5.3: Explain minimum constraints in design two-phase flow devices with chocked condition.


KU5.4: Recognize the quality of the current sources of data, correlation and principals of analysis techniques in relevant to two-phase flow.


KU5.5: Devise a quality plan for operating two-phase flow devices and environmental remediation.  



		Intellectual skills

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2.1: Generate solutions to a wide variety of practical problems. 


I2.2: Apply the knowledge of two-phase flow and heat transfer fundamentals in mechanical power engineering systems design and analysis. 



		

		I5. Predict the risks in the design of specific mechanical power engineering systems.




		15.1: Select appropriate model predicting systems. 


I5.2: Execute preliminary two-phase flow design and analysis of systems. 


I5.3: Assess the risks in design of systems using various models.   



		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		PP1.1: Use the available computer programs for various two-phase flow industrial applications. 


PP1.2: Collect data from Net Web sites for analysis mechanical power engineering two-phase flow systems. 


PP1.3: Plan computer program for executing preliminary design of various two – phase industrial applications.  


 



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.




		PP3.1: Evaluate methods of burnout and critical heat flux 


PP3.2: Rate pressure drop in a closed conduit using various two-phase flow Models. 


PP3.3 : Assess the methods of designing two-phase flow systems 



		General skills

		GT3. Evaluate himself and determine his personal education needs. 




		GT3.1: Search for literature relevant to two – phase flow. 


GT3.2: Write an article in a selected subject in two phase flow. 


GT3.3: Present an article in a given topic in two-phase flow. 



		

		GT4. Use different resources to obtain knowledge and information. 

		GT4.1: Use Net Web sites to collect data foe design and analysis of various industrial application. 


GT4.2: Utilize the information technology, resources and computer preordaining to deal with Mechanical power engineering two-phase systems. 


GT4.3: employ the available software simulation and modeling techniques to deal with mechanical power engineering two-phase system. 





B.5. Syllabus to be covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Introduction and concepts : Definitions flow patterns and flow patterns transitions , pool boiling , flow boiling 

		KU1.2 , KU5.1 



		2 & 3

		Basic  equations of Multi phase systems , Two – Phase formulation and pressure drop : Homogenous Equilibrium Model , Separated flow model  

		KU3.2 , KU5.4, KU1.1 



		4

		The Drift – flux Model, Void fraction, Variable density model, The Zuber – Fondly analysis.

		KU3.2 , KU5.1 



		5

		Sound Speed and Critical Flow : Single phase critical flow , Homogeneous Equilibrium Model , Homogeneous Frozen flow Model 

		KU1.1, KU3.1, KU3.2, KU3.3,KU5.3 



		6

		Separated flow model for critical flow Fauske model , Advanced computational models 

		KU1.3 , KU3.1 KU5.3 , I2.1 , I5.1 , GT4.3 



		7

		Pool Boiling : Bubble Nucleation and Onset of Nucleate Boiling , Bubble Growth and Nucleate Boiling 

		KU1.1, KU3.2, KU1.4 KU5.1, KU5.3 



		8

		Pool Boiling Critical Heat Flux , Film Boiling and the Minimum Film Boiling point  , Flow Boiling and Heat Transfer Regimes , Sub cooled and saturated boiling and two-phase Forced convection regime , Condensation Heat Transfer , Theoretical Development 

		KU3.1  , KU3.2 , KU5.1 , I5.1 , GT4.1 , GT4.2 



		9


and


10

		Burnout and the critical Heat Flux( (CHF) Effect of system parameters on CHF , Correlation Methods For CHF in Round Tubes With Uniform  Heating , Limits of the CHF , Mechanisms of CHF , Prediction of CHF in Annular Flow , Specifies CHF Correlations , CHF Heat Transfer Models and correlations , Post CHF Heat Transfer Models , Empirical Correlations , Transition Boiling . 

		KU1.5, KU3.2 , KU5.3, KU5.4, I2.1 , I2.2 , PP1.1 , PP3.1 , GT3.1 , GT3.2 , GT3.3



		11

		Generalized Correlations for Friction Homogeneous Theory , Martine correlations the C and B coefficients methods m the Normalized Two – Phase Multipliex , Pressure Drop With Phase Change    

		KU3.2 , KU5.2 , KU5.3 , I2.1 , I2.2 



		12 &13

		Practical Applications : Bubbly Flow , slug flow , Annular Flow and Drop Flow Theories and Related Friction correlations for two- phase flow in straighr pipes , Bends , Ventures and Orifices 

		KU3.2 , KU5.3, KU5.5, I2.1 , I2.3 , I5.3 , PP1.1 , PP3.2 



		14 & 15

		Exercises to solve  a wide variety of practical Two-phase engineering problems 




		I2.1  , I2.2  , I5.2  , I5.3  , PP1.1  , PP1.2  , PP1.3  , PP3.1 , PP3.2 PP3.3 





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 

		KU1.2 , KU3.1 , KU3.2 KU3.3 , KU5.1 KU5.2 , KU5.3 , I2.1 , I2.2 , I5.1 

		KU1, KU3 , KU5 , I2 , I5 , PP1 , PP3 



		2

		Exercises 

		KU3.1 , KU3.2 , KU3.3 , KU5.3 , I2.1 , I2.2 , I5.2 , I5.3 , PP1.1 . PP1.2 , PP1.3 , PP3.1 , PP3.2 , PP3.3 

		KU3 , KU5 , I2 , I5 , PP1 , PP3 , 



		3

		Search for literature 

		

		GT3 , GT4 



		4

		Write and present an Article 

		

		GT3 ,  GT4 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam.  




		KU3.1 , KU5.2 , I2.1 , I2.2  , I5.1 , I5.2 , PP3.1 , PP3.2 , PP3.3 

		KU3 , KU5 , I2 , I5 , PP3 





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


1- Soo , S.L " Multiphase Fluid Dynamics " , Sconce Press and Gower , 2001


2- Graham B. Willis , " One , dimensional Two – phase flow , " Mc Graw Itin New York ,2005


3- Chisholm , D., " Two – Phase flow in pipelines and Heat Exchangers , George Godwing London, 2006  


Periodicals, Web sites, Course notes, etc.: 

· Int. Ja. Multiphase Flow  


· Trans  , Instn . Chem . Engrs 


· Internat . Jr. Heat and mass Transfer  


B. 9. Facilities Required for Teaching and Learning:  


K. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator



Programme coordinator 


Prof. Dr. Sobeih M. A. Selim 


Prof. Dr. Sobeih M. A. Selim 


Head of Dept.


Prof.  Dr.  Mousa M. Mousa 


Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Renewable Energy Resources



		Course Code:

		MPE 621



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





N- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		none 



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof. Dr. Sobeih M. Selim 



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabie





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Introduction - Essentials of fluid mechanics and Heat transfer - Solar Energy - Wind Energy - Hydro-power - Wave Energy - Tidal power - Geothermal Energy – Bio-fuels - Energy storage 


B.2. Course Aims and Objectives:

The aims of this course are to provide the M.Sc. programme in mechanical power engineering student with the theory of operation and design features of different types of renewable energy resources and its basic components and their purpose. Moreover, the course provides the student with skills of improving the performance characteristics of renewable energy resources.


Course objectives are:  


13. Providing the theory of operation of different types of renewable energy resources.

14. Describing the current methods for utilizing different forms of energy resources. 

15. Recognizing the factors affecting the suitability of the site for the construction of different energy plants. 

16. Identifying the methods of storing of energy.


17. Planning to develop the performance of some power plants. 


B.3. Relationship between the course and the program 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU3 , KU5

		I2, I6

		PP1, PP2 

		GT1, GT6,GT8





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1 Recognize the basics equations of fluid mechanics, and heat transfer to deal with different energy resources. 


KU1.2 Explain the first and second laws of thermodynamics. 


KU1.3 Describe the theory and the physical phenomena of the working principles of different energy resources and their performance and classification. 

KU1.4 Discuss laws of mass-energy relation, laws of Einstein’s.


KU1.5 Recognize how hot springs are produce through the hot magma in respect to geothermal energy.

KU1.6 Review the basic concept of thermoelectric conversion system (Seeback effect and Peltier effect and Richardson’s equation).


KU1.7 Explain the relation between natural phenomena of energy resources and processes in manmade plants. 



		

		KU3-Identify the scientific developments in the mechanical power engineering.




		KU3.1 Illustrate the methods of improving of power generation from different energy resources.


KU3.2 Demonstrate the developments in solar cells materials for photovoltaic direct energy converters.


KU3.3 Discuss the developments in the materials of the blades of wind turbine. 


KU3.4 Discuss the developments in increasing the efficiency of all power plants.

KU3.5 Report the developments to prevent the damage of the protective lining of the energy storage reservoirs.


KU3.6 Demonstrate the developing techniques for increasing the performance of solar cells made from thin materials.



		

		KU5 Discuss the quality basics for working in the mechanical power engineering field.

		KU5.1 State the factors required for selection of the basic components of power plants of different types to achieve the quality in production of energy.

KU5.2 Discuss the concepts of quality in designing and manufacture and reliability for wind turbine blades.


KU5.3 Devise a quality plan for solar cells maintenance.


KU5.4 State the information which ensures effective servicing and maintenance of energy plants.



		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.



		I1.1 Analyze the data for sites to select suitable location for the construction of a hydro-power, tidal power and geothermal power plants. 


I1.2 Evaluate the average wind speed from the metallurgical wind data to verify the suitability of the site for utilizing wind energy.

I1.3 Estimate the solar radiation intensity in a probable site for solar power plant.


I1.4 Analyze the emission of H​​​​​​2S and other toxic gases into the atmosphere resulting from geothermal energy plants.


I1.5 Use data of power plants and analyze the date to increase their efficiency.



		

		I6- Plan to develop performance of the engineering system.

 

		I6.1 Propose method to increase the efficiency of solar cell for direct energy conversion system.

I6.2 Develop technique for increasing the performance of wind energy system.


I6.3 Plan design procedures to develop the performance of wind turbine blades.

I6.4 Propose to use solar energy for production of power which is absolutely free from air pollution..  



		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or simulation and apply mechanical power engineering techniques.

		PP1-1 Use the available software to select the prober type of power plant to utilize a particular energy resource. 


PP1-2 Utilize the available computer programme to analyze the measuring solar radiation data in a particular site.

PP1-3 Employ computer simulation to develop new methods for utilizing the tidal energy resource.


PP1-4 Apply the developing techniques for increasing the performance of solar cells.


PP1-5 Use computer programme to prepare general arrangement of hydro-electric project.



		

		PP2- Write and evaluate technical reports.

		PP2-1 Write a technical report on methods used to overcome the fluctuating load of wind power.

PP2-2 Evaluate the available technical reports on developing techniques for increasing the performance of solar cells. 


PP2.3 Write a technical report on practical utilization of photoelectricity.



		General skills

		GT1 Communicate effectively in writing, verbally, and through illustration and mathematical equation.

		GT1.1 Illustrate ability to convey technical hydro-energy site information in graphical.

GT1.2 Use the technical communication to select the appropriate site for constructing wind energy plant.


GT1.3 Prepare the element of written communication necessary for solution of the problems of the emission of H2S and other toxic gases into atmosphere from geothermal power plants.


GT1.4 Employ the technical communication to select the appropriate method of energy storage.



		

		GT6- Work with a group and manage the team.

		GT6.1 Work with a group to set up a plan for maintenance a wind energy plant.


GT6.2 Manage a project team to select proper site for tidal energy plant on Egypt coast. 

GT6.3 Work in group to solve the problem of failure of wind turbine blades.



		

		GT8 Appraise  Self and continuous learning

		GT8.1 Ability of self learning and search of definite topics.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1, 2

		Introduction - Essentials of fluid mechanics and Heat transfer

		KU1.1, KU1.2, KU1.4



		3, 4

		 Hydro-power

		KU1.3, KU1.7, KU3.1, KU3.4, KU5.1, PP1.1, PP1.5, GT1.1



		5

		Geothermal Energy

		KU1.3, KU1.5, KU1.7, KU3.1, KU3.4, KU5.4, I1.1, I1.3, GT1.3



		6

		Energy from the oceans (tidal)

		KU1.3, KU1.7, KU3.1, KU3.4, KU5.4, I1.1, PP1.1, PP1.3, GT6.2



		7

		Bio-fuels

		KU1.3, KU1.7, KU3.1, KU3.4, KU5.1



		8, 9, 10

		Solar Energy

		KU1.3, KU1.6, KU1.7, KU3.1, KU3.2, KU3.4, KU3.7, KU5.3, I1.3, I1.4, I6.1, I6.4, PP1.1, PP1.2, PP1.4, PP2.2, PP2.3 



		11, 12

		Wind Energy

		KU1.3, KU1.7, KU3.1, KU3.2, KU3.4, KU3.6, KU5.2, I1.2, I1.4, I6.2, I6.3, PP1.1, PP2.1, GT1.2, GT6.1, GT6.2



		13

		Storing of energy. 

		KU3.5, GT1.4



		14, 15

		Exercises

		





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.7 


KU3.1  to KU3.7


KU5.1 to KU5.3


I6.1 to I6.4

		KU1, KU3 , KU5, I6



		2

		Exercises

		KU3.1 to KU3.7


I1.1 to I1.3


I6.1 to I6.4


PP1.1 to PP1.5


GT1.1 to GT1.4




		KU3, I1, I6, PP1, GT1





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ASEP) Outcomes No.



		1

		Final Writing Exam 




		KU1.1  to KU1.7


KU3.1 to KU3.7


I6.1  to I6.4

		KU1, KU3, I6





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


11)  S.P. Sukhatme, Solar Energy: Principles of thermal collection and storage, Indian institute of tech. , Bombay, 2001


12)  G. L. Johnson, Wind energy systems, 2001

Periodicals, Web sites, etc.


9) Energy Sources


10) Journal of Energy Resources Technology-Transactions


11) Renewable Energy


12) Wind Energy
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                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Economic of Energy Generation    



		Course Code:

		MPE 622



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





O- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master of Science program 



		4

		Level at which this course is offered.

		Master  of Science 



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea  





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Introduction -Sources of Energy - Thermal power plants Economics - Economics of wind systems - Cost analysis of solar power plants


B.2. Course Aims and Objectives:


    The aims of this course are to provide the M.Sc.  student the skills and experience of analyzing the economic problems of thermal power plants and both wind and solar power systems . It will also provides the student with the ability to evaluate the performance of these systems . 

The objectives of course are:  


1)  Identifying the different types of energy sources 

2) Defining the economics of thermal power plants  

3) Demonstrating the types of solar energy systems . 


4) Distinguishing between economics of wind and solar systems . 


5) Analysing the cost of different solar energy systems   

B.3. Relationship between the course and the program 

		Field

		  Academic Standard for Mechanical power engineering     (ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU6


 

		I3 , I5 

		PP1 , PP3 

		GT6 , GT8  





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1: Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1: Recognize the physical properties of energy sources.   


KU1.2: Discuss the principles  of engineering economy 


KU1.3: Explain the concepts of cost terminology and  cost estimation for systems of renewable energy .  


KU1.4:  Discuss the projects economic study. 



		

		KU6: Describe the Principles and ethics of the scientific research.

		KU6.1: Explain the recent ethics of the scientific research on the theoretical methods concern with the economy of moderate solar collector systems . 


KU6.2 :  Report  the advanced economical theories in the economy projects of wind turbines .


KU6.3 Discuss  the recent economical research results for solar systems 



		Intellectual skills

		I3. Deal with different and contradicting knowledge to solve the problems.

		I3.1 Estimate the different economical parameters  of heat transfer and hydraulic design of two phase in steam generating tubes of solar boilers . 


I3.2  Appraise the economical justification of the adoption of solar collector and solar still . 


I3.3 Rate the economical  factors control the selection of suitable site to construct wind farms . 


I3.4 : Judge which type  of cost analysis for wind rotor  selected for a developing country to construct the wind farms to achieve the best economy .  


I3.5 :  Analyze the economy performance of renewable energy systems  


I3.6 : List out the general economy problems of renewable energy systems during construction and operation . 



		

		I5. Predict the risks in the design of specific mechanical power engineering systems.




		I5.1 : Analyze the operational cost for the  off – design conditions of wind power systems . 


I5.2 Predict the supply responses for solar and wind power systems  



		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		PP1.1 Use the available computer programs to develop economy study the design of wind turbine rotor  


PP1.2 Employ the available software to share the load between various units in power plant to achieve the best economy . 


PP1.3 : Apply the available techniques to reduce  the cost of electricity generation from renewable energy systems 



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.




		PP3.1 Evaluate methods of  estimating the cost of energy generation from high temperature  solar systems 


PP3.2: Rate the calculation of price of solar radiation system . 


PP3.3 : Judge the economy analysis    processes for  solar stills 


PP3.4 Assess the gained wind power 






		General skills

		GT6. Work with a group and manage the team.  

		GT6.1  Demonstrate a strong work ethic in the field of energy economy and policy . 


GT6.2 Demonstrate  the personal skills in evaluation the economy of renewable energy products . 


GT6.3 Implement work effectively conducting on economy project team in both member and leader rules 



		

		GT8. Appraiseing   Self and continuous learning.




		GT8.1 Accept personal responsibility for continuous  self – learning and self assessment about economy of renewable energy projects . 


GT8.2 Refer to periodicals and handbooks to obtain information about cost analysis of renewable energies power plants. 





B.5. Syllabus to be covered:

		Week No.

		Contents

		ILOs covered by this topic



		1 , 2 &3

		Introduction  , Sources of energy : oil gas , coal and nuclear power 

		KU1.1 , KU2.1  



		4 , 5 , 6 , 7

		Thermal power plants economics : load curves , selection of plant and station performance and operation characteristics 

		KU1.2 , KU1.3 , KU1.4 , KU6.1 , KU6.2 , KU6.3 , 



		8 , 9 , 10

		Economics of wind systems : Wind power , the role of  unconventional sources  and electricity cost and prices 

		KU1.4 , KU6.1 , KU6.2 , KU6.3 , I5.1 , I5.2 , PP1.1 , PP1.3 , PP3.4 , GT6.1 , GT6.2 , GT6.3 , GT8.1 , GT8.2 



		11 , 12 , 13 , 14 , 15

		Cost analysis of solar power plants : solar energy for low grade heat ,solar energy for high temperatures , solar electricity   ( thermal and photo- voltaic ) and solar chemical conversion  

		KU2.2 , KU6.1 , KU6.3 , PP1.1 , PP1.2 , PP1.3 , PP3.1 , PP3.2 , PP3.3 , GT6.1 , GT6.2 , GT6.3 , GT8.1 , GT8.2 . 





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 

		KU 1.1  TO   KU1.3 , KU6.2 , KU6.3 , I3.1 , I3.5 , 

		KU1 , KU6 , I3 



		2

		Exercises 

		KU6.3 , I3.1 , I3.6 , PP1.2 , PP3.2 

		KU6 , I3 , PP1 , PP3 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam.  




		KU1.1   TO  KU1.3 


I3.1  ,  I3.5 , PP3.2 

		KU1.   I3 , 





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


4-  Skrotzki , B. G. and Vopat , w. A. " Power station :engineering and economy " , McGraw – Hill , New York , 1960 


5- Griffen , J. M. and Steele , M. B. , " Energy Economics and Policy " , Academic Press , New York , 1980 .


6- Eden , R., Posner , M. , Bending , R., G rouch , E. and Stanislaw , J. , " Energy Economics : growth resources and policies " , Cambridge University Press , London , 1981 


7- White , J. , Case K. , Pratt , D. and Agee , M. , " Principles of Engineering  Economic Analysis " , Johan Wiley & Sons Inc ., Eourth dition , 1998 


Periodicals, Web sites, Course notes, etc.: 

· Trans , ASME : Journal of Engineering for power 


· Renewable Energy ( Journal homepage : www.elsevier.com /locate/renene )   


· J. thermal Engineering 


B. 9. Facilities Required for Teaching and Learning:  


L. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator



Programme coordinator 


Prof. Dr. Nabil   H. Mahmoud  


Prof. Dr. Sobeih M. A. Selim 


Head of Dept.


Prof.  Dr.  Mousa  M.  Mousa 





                    Date

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Performance and Economy of Refrigeration and A/C Systems



		Course Code:

		MPE 623



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





P- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea  





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

   Performance and Economy of Refrigeration and A/C Systems: General procedure; Energy balance of refrigeration system, Performance of the unit, Refrigeration unit costs: Fixed costs of equipment, Running cost, Insurance of the project, Annual total cost of the unit, Annual income of the unit, Unit economy, Basics and performance of Induction units and fan coil unit, Air washers, Air Handler, chillers, Diffusers and Dampers, Different Duct Material, Mixing boxes and filters, Cost estimation of sheet metal work, Man hour of ductwork, Accessories. 


B.2. Couse Aims and  Objectives:


The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of calculating air conditioning cooling load and refrigeration load for various spaces. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and resprisibility. 


The course objectives are:  


15. Introduction to load calculations,


16. Differences between conventional cooling and heating load calculation methodologies,

17. Describing the methods for calculating the components  of A/C cooling load and refrigeration load ,


18. Estimating A/C cooling load for various spaces ,


19. Calculating refrigeration load for a given space ,


20. Estimating of cooling coil load from space  cooling load , 


21. Classification of air conditioning systems,


22. Selecting equipment from refrigerated space refrigeration, 

23. Discuss the selection criteria for air conditioning systems, and

24. Introducing the thermal distribution systems and their functions.

B.3. Relationship between the course and the programe 

		Field

		Academic Standard for Mechanical power engineering (ASEP-MPE) 



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU4

		I1 , I2 

		PP3

		GT4 





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1.  Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		ku1-1 discuss qualitatively the effects of evaporator temperature on specific and volumic work of compression. 

ku1-2 explain qualitatively the effects of evaporator temperature on system COP.


ku1-3 define space heat gain , space cooling load , space heat extraction and cooling coil.

ku1-4 explain briefly the procedure for estimating heating loads.


ku1-5 explain the function of a thermal distribution system.


ku1-6 explain the importance of system balancing and optimization.


ku1-7 State the important requirements of an air conditioning duct and the general rules to be followed in the design of ducts.



		

		KU4. Recognize the ethical responsibilities and canonical rules including codes of practice and regulatory framework of specific mechanical power engineering discipline.

		ku4-1 list General procedure 

describe briefly a complete vapor compression refrigeration system

ku4-2 discuss and evaluate the performance of single stage VCRS with sub cooling.

ku4-3 explain refrigeration load components and methods of calculating refrigeration load.


ku4-4 discuss the criteria used for selection of air conditioning systems.


ku4-5 classify air conditioning systems.

ku4-6 explain typical performance characteristics of a duct system.



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.

		i1-1 evaluate the pressure losses and their effect on the performance.


i1-2 calculate fixed and running unit costs of system equipments

 i1-3 demonstrate Effect of superheat on system COP.

i1-4  illustrate infiltration sources  for entire building .

i1-5 estimate the  pressure loss in ducts.   



		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		i2-1 make the energy balance of refrigeration system.


i2-2 collect indoor and outdoor design conditions  . 


i2-3 calculate the overall heat transfer coefficients for building construction components. 


i2-4 estimate A/C and Refrigeration  cooling loads 


i2-6 Evaluate A/C cooling load of building using CLTD and  CLF 


i2-7 assess the refrigeration  loads for refrigerated space.  

i2-8 determine the cost of sheet metal work, Man hour of ductwork.



		Professional skills

		PP3. Evaluate the available methods and tools in the mechanical power engineering field. 

		 pp3-1 design a computer program to estimate A/C cooling components cost. 


 pp3-2 construct a computer program to evaluate the refrigeration cooling load for a refrigerated.  

pp3-3 design air conditioning ducts using velocity method, equal friction method or static regain method.





		General skills

		GT4. Use different resources to obtain knowledge and information. 




		gt4-1  refer to periodicals , and ASHRAE handbook , to obtain information and tables for various components of A/C and refrigeration cooling loads .  





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Vapor compression systems :  simple cycle ; analysis of the cycle ; performance of the cycle ; pressure losses and their effect on the performance

		ku1-1, ku1-2, ku4-1, ku4-2, ku4-3, i1-1, i1-2, i1-3, pp3-1, pp3-2, gt4-1



		1st and 2nd 

		Vapor Compression Refrigeration Systems: Performance Aspects and Cycle Modifications. Sub cooling and superheating, Use of liquid-suction heat exchanger, Effect of superheat on system COP.

		ku1-1, ku1-2, ku4-1, ku4-2, ku4-3, i1-1, i1-2, i1-3, i2-1, pp3-1, pp3-2, gt4-1



		3rd 

		Energy balance of refrigeration system, Performance of the unit, Refrigeration unit costs: Fixed costs of equipment, Running cost

		ku1-1, ku1-2, ku4-1, ku4-2, ku4-3, i1-1, i1-2, i1-3, i2-1, pp3-1, pp3-2, gt4-1



		4 and 5th 

		Methods of calculating refrigeration load of the refrigerated space – refrigeration load components.

		ku1-1, ku1-2, ku4-1, ku4-2, ku4-3, i1-1, i1-2, i1-3, i2-1, pp3-1, pp3-2, gt4-1



		6 and 7th 

		Definitions of space heat gain , space cooling load , space heat extraction  rate , and cooling coil load, Indoor design conditions , outdoor design conditions , outdoor design conditions , calculation of overall heat transfer coefficient for building construction . 

		ku1-3, ku1-4, ku1-5, ku4-4, ku4-5, i1-4, i2-3, i2-4, i2-5, i2-6, i2-7, pp3-1, ku4-4, ku4-5, pp3-2, gt4-1



		8 and 9th 

		Estimating external load : Heat conduction through exterior walls and roofs and overhangs using CLTD , interior partition , ceilings and floors, Solve problems for estimating A/C cooling load of a building using CLTD and CLF method  

		ku1-3, ku1-4, ku1-5, ku4-4, ku4-5, i1-4, pp3-1, pp3-2, gt4-1



		10th 

		Selection of Air Conditioning Systems: Selection criteria for air conditioning systems, Equipment selection; factor, solve problems for estimating refrigeration cooling load for a refrigerated space.  

		ku1-3, ku1-4, ku1-5, ku4-4, ku4-5, i1-4, i2-3, i2-4, i2-5, i2-6, i2-7, pp3-1, pp3-2, gt4-1



		11th 

		Basics and performance of Induction units and fan coil unit, Air washers, Air Handler, chillers, Diffusers and Dampers

		ku1-3, ku1-4, ku1-5, ku4-4, ku4-5, pp3-1, pp3-2, gt4-1



		12th 

		Transmission of Air in Air Conditioning Ducts, Transmission of air, Flow of air through ducts, Estimation of pressure loss in ducts, Rectangular ducts, Dynamic losses in ducts.

		ku1-6, ku1-7, ku4-6, i1-5, i2-3, i2-4, i2-5, i2-6, i2-7, pp3-3, gt4-1



		13 and 14th 

		Design of Air Conditioning Ducts, General rules for duct design, Classification of duct systems, Velocity method, Equal friction method, Static Regain Method, Performance of duct systems, System balancing and optimization.

		ku1-6, ku1-7, ku4-6, i1-5, i2-3, i2-4, i2-5, i2-6, i2-7,pp3-3, gt4-1



		15th 

		Different Duct Material, Mixing boxes and filters, Cost estimation of sheet metal work, Man hour of ductwork, Accessories.

		ku1-6, ku1-7, ku4-6, i1-5, i2-8, pp3-3, gt4-1





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		ku1-1, ku1-2, ku1-3, ku1-4, ku1-5, ku1-6, ku1-7, ku4-1, ku4-2, ku4-3, ku4-4, ku4-5, i1-1, i1-2, i1-3,i1-4, i1-5, i2-1, i2-2, i2-3, i2-4, i2-5, i2-6, i2-7, i2-8, pp3-1, pp3-2, pp3-3, gt4-1

		Ku1, Ku4, I1, I2, PP3, Gt4



		2

		Exercises

		i1-1, i1-2, i1-3,i1-4, i1-5, i2-1, i2-2, i2-3, i2-4, i2-5, i2-6, i2-7, i2-8, pp3-1, pp3-2, pp3-3, gt4-1

		I1, I2, PP3, Gt4





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		ku1-1, ku1-2, ku1-3, ku1-4, ku1-5, ku1-6, ku1-7, ku4-1, ku4-2, ku4-3, ku4-4, ku4-5, i1-1, i1-2, i1-3,i1-4, i1-5, i2-1, i2-2, i2-3, i2-4, i2-5, i2-6, i2-7, i2-8

		Ku1, Ku4, I1, I2





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

25. W. P. Jones "Air Conditioning Engineering" 4th Edition, Licensing Agency, 1994

26. Shan K. Wang "HANDBOOK OF AIR CONDITIONING AND REFRIGERATION" Second Edition, McGraw-Hill, 2000


27. ASHRAE handbook, Fundamentals Volume, 2005 


28. Willian Rudoy and Joseph Cube "Cooling and Heating Load Calculation Manual" ASHRAE, 2006.


29. Robert McDowall "Fundamentals of HVAC Systems" American Society of Heating, Refrigerating and Air-Conditioning Engineers Inc.


30. Carrier Air Condoning Company "Hand Book of Air Condoning System Design" McGRAW- HILL Book Company.  

31. A. R. Trott  and T. Welch "Refrigeration and Air Condoning" Third Edition, 2000


32. Samuel C. Sugarman "HVAC Fundamentals" THE FAIRMONT PRESS, INC, 2004


Periodicals, Web sites, Course notes,  etc: 

33. ASHRAE  Journal 


34. ASHVE  Transactions 


B. 9. Facilities Required for Teaching and Learning:  


M. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

N. Thermodynamics laboratory.


ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator

Dr. Hamdy Kotb Mostafa 

                                                                 Head of the Department

  Date: 2/12/2013.                                                            Prof. Dr. Mousa Mohamed Mousa    

Minoufiya University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Refrigeration and Air Conditioning Systems with Applications



		Course Code:

		MPE 624



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





Q- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master in Mechanical Power Engineering



		4

		Level at which this course is offered.

		600 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea  





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Refrigeration and Air Conditioning Systems with Applications: General procedure; Part I Refrigeration: Mechanical Vapor Compression systems introduction, Properties and processes of a Homogeneous Binary Mixture, Heating and cooling processes, Air Refrigeration system introduction, thermoelectric cooling introduction.


Part II Air conditioning: Basics Air conditioning systems, Space cooling or space heating, Classifications of A/C systems, all air systems, all water systems, air-Water systems, Dx systems, Air conditioning systems Applications, Advantages of A/C systems, Disadvantages of A/C systems.

B.2. Course Objectives:

The aims of this course are to provide the M.Sc. student, the basic knowledge and skills of the analysis of refrigeration systems and cycles to enhance the student ability to select the appropriate refrigeration system for required purpose. It is also aimed that the student will get acquainted with the applications of various refrigeration systems. 

The course objectives are:  


25. Definition of refrigeration and air conditioning,


26. Introducing the aspects of various natural refrigeration methods,

27. Identify the various refrigerants,


28. List the various applications of refrigeration and air conditioning, 


29. List the typical conditions required for various food products, processes etc,


30. Selection of the refrigeration system for required purpose,   


31. Analyzing the air conditioning processes, 


32. Distinguish between summer and winter air conditioning systems, 


33. Estimating summer and winter air conditioning load for various spaces.

B.3. Relationship between the course and the programe 

		Field

		Academic Standard for Mechanical power engineering (ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		

		KU1, KU5

		I1 , I2 

		PP3

		GT4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding



		KU1. Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		ku1-1 recognize the different types of refrigerant and their properties.

ku1-2 list the various types of refrigeration and air conditioning systems.


ku1-3 explain absorption ref. systems and cycle.


ku1-4 Discuss  steam- jet refrigeration system components. 


ku1-5 explain the performance of air cooling system. 

ku1-6 discuss thermo-electric refrigeration system.


ku1-7 List the types of central air conditioning systems.   

ku1-8 list the sources of summer and winter air conditioning load. 



		

		KU5.  Discuss the quality basics for working in the mechanical power engineering field.

		ku5-1 Recognize the roles of safe operation of using refrigerants.


ku5-2 Explain the performance of steam-jet refrigeration system. 


ku5-3 state the assumptions made in the analyses of air cycle systems.


ku5-4 describe various air cycle refrigeration systems.


ku5-5 Discuss the proper material  for thermo-electric  refrigeration system.

ku5-6 recognize the constrains those limits the refrigeration and air conditioning systems.



		Intellectual skills

		I1.   Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.



		i1-1 analyze the vapor compression cycles and performance. 


i1-2 analyze absorption refrigeration simple and practical  system.   

i1-3 analyze steam jet refrigeration system.


i1-4 perform various cycle calculations of air cooling system.

i1-5 calculate the internal and external cooling load on a building.

 i1-6 estimate the required cooling capacity of the coil.

i1-7 calculate the heating load of a building.



		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		i2-1 assess the capacity , power and C.O.P of vapour compression systems. 


i2-2 calculate heat exchange in various components of absorption refrigeration.  System and its C.O.P.


i2-3 predict the performance of steam- jet refrigeration system.


i2-4 calculate various items for air refrigeration system.


i2-5 estimate heat absorption and heat rejection at  junctions and C.O.P for thermo- electric  refrigeration  system. 


i2-6 calculate the cooling coil capacity.


i2-7 determine the efficiency and by pass factor of cooling coil.


i2-8 estimate the capacity of both pre-heater and re-heater.


i2-9 calculate the overall heat transfer coefficients for building construction components.

i2-10 evaluate air conditioning cooling load of building using CLTD and  CLF.



		Professional skills

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.

		pp3-1 judge the performance of Vapor compression systems.


pp3-2 examine the performance of steam  jet  refrigeration system.

pp3-3 apply recent technology to air cycle system for aircraft.


pp3-4 design a computer program to estimate the refrigeration cooling load on a building.


pp3-5 design a computer program to estimate the heating load on a building.






		General skills

		GT4. Use different resources to obtain knowledge and information.

		gt4-1 refer to periodicals , and ASHRAE handbook , to obtain information and Tables for various components of A/C and refrigeration cooing loads .

gt4-2 utilize package computer program to simulate C.O.P of vapor compression  simple cycle.

gt4-3 use available software to analyze simple evaporative air refrigeration system.

gt4-4 evaluate the air conditioning cooling loads conducted by other designers.





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1st 

		Refrigerants: Classification; required properties; important refrigerants;   refrigerant nomenclature; selection of refrigerant for required purpose.  

		ku1-1, ku5-1, gt4-1



		2nd and 3rd  

		Vapor compression systems :  simple cycle ; analysis of the cycle ; performance of the cycle ; pressure losses and their effect on the performance.

		ku1-2, ku5-4, i1-1, i2-1, pp3-1, gt4-1, gt4-2 



		4th  

		Practice problems to estimate capacity of the system ; compressor power and volumetric efficiency , C.O.P

		ku1-2, ku5-4, i1-1, i2-1, pp3-1, gt41,gt4-2



		5th 

		Absorption Refrigeration system, Simple absorption system; practical vapour absorption system Electrolux refrigerator.

		ku1-3, i1-2, i2-2, gt4-1



		6th and 7th  

		Steam jet refrigeration system: system components, analysis of steam- jet refrigeration system; Approximate analysis. Performance of steam   jet refrigeration practice problems  

		ku1-4, ku5-2, i1-3, i2-3, pp32, gt4-1



		8th  

		Air refrigeration systems: Air Standard Cycle analysis, 

Bell-Coleman system; Reversed   Brayton cycle; Air cycle system for Aircraft.

		ku1-5, ku5-3, ku5-4, i1-4, i2-4, pp3-3, gt4-3



		9th and 10th 

		Thermo- electric Refrigeration system:  thermo electric effects portlier and Thomson effects; Analysis of thermo-electric cycle.  Materials for thermo   electric refrigeration system; practice problems.  

		Ku1-6, ku5-5, i2-5, gt4-1



		11th 

		Air conditioning: Basics Air conditioning systems, Space cooling or space heating, Classifications of A/C systems, all air systems, all water systems, air-Water systems, Dx systems.

		ku1-7, ku5-6, i1-4, i1-6, i2-6, i2-7, pp3-4, pp3-5, gt4-1



		12th and 13th  

		Air conditioning cycles, summer air conditioning systems, winter air conditioning systems, all year air conditioning systems. Inside and outside design conditions.

		ku1-7, ku5-6, i1-4, i1-6, i2-6, i2-7, i2-8, i2-9, i2-10, pp3-4, pp3-5, gt4-1, gt4-4



		14th and 15th 

		Cooling and heating load calculations, heating versus cooling load calculations, methods of estimating heating and cooling load, cooling load calculations, heating load calculations.

		ku1-7, ku1-8, ku5-6, i1-4,i1-5, i1-6, i1-7, i2-6, i2-7, i2-8, i2-9,   pp3-4, pp35, gt4-1, gt4-4





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		Ku1-1, ku1-2, ku1-3, ku1-4, ku1-5, ku1-6, ku-1-7, ku1-8, ku5-1, ku5-2, ku5-3, ku5-4, ku5-5, ku5-6, ku5-7, i1-1, i1-2, i1-3, i1-4, i1-5, i1-6, i1-7, i2-1, i2-2, i2-3, i2-4, i2-5, i2-6, i2-7, pp3-1, pp3-2

		Ku1, Ku5, I1, I2, PP3



		2

		Exercises

		i1-1, i1-2, i1-3, i1-5, i2-1, i2-2, i2-3, i2-4, i2-5, i2-6, i2-7, i2-8, i2-9, i2-10, pp3-1, pp3-2, pp3-3, pp3-4, pp3-5, gt4-1, gt4-2, gt4-3, gt4-4

		I1, I2, I6, PP3, GT4





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		Ku1-1, ku-12, ku1-3, ku1-4, ku1-5, ku1-6, ku1-7, ku1-8, ku5-1, ku5-2, ku5-3, ku5-4, ku5-5, ku5-6, ku5-7, i1-1, i1-2, i1-3, i1-4, i1-5, i1-6, i1-7, i2-1, i2-2, i2-3, i2-4, i2-5, i2-6, i2-7, i2-8, i2-9, i2-10

		Ku1, Ku5,I1, I2





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

35. W. P. Jones "Air Conditioning Engineering" 4th Edition, Licensing Agency, 1994

36. Shan K. Wang "HANDBOOK OF AIR CONDITIONING AND REFRIGERATION" Second Edition, McGraw-Hill, 2000

37. ASHRAE handbook, Fundamentals Volume, 2005 


38. Willian Rudoy and Joseph Cube "Cooling and Heating Load Calculation Manual" ASHRAE, 2006.


39. Robert McDowall "Fundamentals of HVAC Systems" American Society of Heating, Refrigerating and Air-Conditioning Engineers Inc.


40. Carrier Air Condoning Company "Hand Book of Air Condoning System Design" McGRAW- HILL Book Company.  

41. A. R. Trott  and T. Welch "Refrigeration and Air Condoning" Third Edition, 2000


Periodicals, Web sites, Course notes,  etc: 

42. ASHRAE  Journal 


43. ASHVE  Transactions 


B. 9. Facilities Required for Teaching and Learning:  


O. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator

Dr. Hamdy Kotb Mostafa

                                                                 Head of the Department

  Date: 2/12/2013.                                                             Prof. Dr. Mousa Mohamed Mousa                      

                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Calculation of Cooling load of Air conditioning and Refrigeration  



		Course Code:

		MPE 625



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

   Air Condition cooling load : General procedure ; Definition of space heat gain , space cooling load , space heat extraction rate and cooling coil load ; Calculations of  space cooling load components ; Calculation of solar and total heat transfer through fenestration area without / with interior and exterior shading devices  ; Methods of calculating A/C cooling load ; Applications of CLTD and CLF Method to estimate the A/C cooling load of various spaces . Refrigeration load : General procedure ; calculation of refrigeration load components  Equipment Selection ; safety Factor .     


B.2. Couse Aims and  Objectives:


The aims of this course are to provide the M.Sc. student, the skills and experience of the techniques of calculating air conditioning cooling load and refrigeration load for various spaces. It well also provides students with the ability to apply these techniques to a wide variety of practical cases and developing their self confidence and responsibility. 


The course objectives are:  


1. Realizing of the different types of heat rates  , 


2. Describing the methods for calculating the components  of A/C cooling load and refrigeration load ,


3. Estimating A/C cooling load for various spaces ,


4. Calculating refrigeration load for a given space ,


5. Estimating of cooling coil load from space  cooling load , and  


6. Selecting equipment from refrigerated space refrigeration 


B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU2

		I1 , I2 , I7 

		PP1

		GT2 , GT3 


GT4 





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1-1  : Describe space heat gain , space cooling load , space heat extraction and cooling coil mathematical expressions.

KU1-2  :Explain numerical methods for load estimation.



		

		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.

		KU2-1 : List General procedure 


KU2-2 : Disscus the requirements of ventilation system 

KU2-3 : Recognise  the types of ventilation system  .  


KU2-4 Explain refrigeration load components and methods of calculating refrigeration  



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power      engineering problems.

		I1-1 : Assess infiltration and air leakage sources . 


I1-2 : Illustrate infiltration sources  for entire building .   



		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		I2-1 collect indoor and outdoor design conditions  . 


I2-2 calculate the overall heat transfer coefficients for building construction components. 


I2-.3 : Estimate A/C and Refrigeration  cooling loads 



		

		I7. Apply the suitable decision for different professional situations.

		17-1 Evalute A/C cooling load of building using CLTD and  CLF 


17-2 Assess the refrigeration  loads for refrigerated space  



		Professional skills

		PPl. Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.




		 PP1.1 Design a computer program to estimate A/C cooling componts 


 PP1-2 Construct a computer program to evaluate the refrigeration cooling load for a refrigerated 



		General skills

		GT2. Apply information technology tools related to specific mechanical power engineering discipline.




		GT2 : Collect the required data for estimating A/C cooling load and refrigeration load formweb site 


GT2-2 Employ the web sites to select the refrigeration equipment 



		

		GT3. Evaluate himself and determine his personal education needs.




		GT3.1 Appraise the A/C  and Refrigeration cooling loads conducted by other designers . 



		

		GT4. Use different resources to obtain knowledge and information. 




		GT4-1 : Refer to periodicals , and ASHRAE handbook , to obtain information and Tables for various components of A/C and refrigeration cooing loads . 





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Definitions of space heat g2ain , space cooling load , space heat extraction  rate , and cooling coil load ; General procedure 

		KU1-1 , KU 1-2, KU2-1 , KU2.3 



		2

		Ventilation requirements ; types of ventilation ; Natural Ventilation 

		KU2 , GT4.1 



		3

		In filtration and air leakage; air leakage sources. 

		I1-1 , GT4.1 



		4

		Empirical methods to estimate  infiltration from curtain wall per floor  

		I1.2 , PP1-1 , GT4-1 



		5

		Curtain wall infiltration from entire building due to winf and stack effects , crack infiltration for windows and doors 

		I1.2 , PP1.1 , GT4-1 



		6

		Indoor design conditions , outdoor design conditions , outdoor design conditions , calculation of overall heat transfer cofficints for building construction  

		I2.1 , 12.2 , GT4.1 



		7

		Estimating external load : Heat conduction through exterior walls and roofs and overhangs using CLTD , interior partition , ceilings and floors 

		I2-3 , PP1-1 , GT4.1 



		8

		Heat conduction through Fenestrations solar radiation direct and indirect through glass.   

		I2.3  , PP1.1 , GT4.1 






		9

		Glass solar load effects of interior and exterior shading 

		I2.3 , PP1.1 , GT4.1 



		10

		Estimating internal loads : cooling load due to lighting and people using CLF

		I2.3 , PP1.1 , GT4.1 






		11

		Calculating cooling load due to Appliances and laboratory equipment power Equipment and other internal loads  

		I2.3 , GT4.1 



		12

		Solve problems for estimating A/C cooling load of a building using CLTD and CLF method 




		I7.1 , PP1.1 , GT2.1 , GT3.1 



		13

		Methods of calculating refrigeration load of the refrigerated space – refrigeration load components. 

		KU2.4  , GT3.1 



		14

		Calculating refrigeration load due : to transmission heat gain ; air changes ; product load ; Heat gain from internal sources  

		I2.3 , I7.1 , PP1.2 , GT4.1 



		15

		Equipment selection; factor, solve problems for estimating refrigeration cooling load for a refrigerated space .  




		I2.3 , I7.2 , PP1.2 , GT2.1 , GT2.2 ,  GT2.3 , GT2.4  





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1 , KU2.1 , KU2.2 , KU2.3 , I1.1 , I1.2 

		KU1  , KU2  , I1 



		2

		Exercises

		I2.3 , I7.2 , PP1.1 PP1.2 , GT2.1 , GT2.2 , GT2.3 , GT2.4 , GT4.1 

		I2 , I7 , PP1 , GT2 , GT4 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		I1.1 , I1.2  , I2.2 , I2.3 , I7.1 

		I1 , I2 , I7 





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books):

1. W. P. Jones "Air Conditioning Engineering" 4th Edition, Licensing Agency, 1994

2. ASHRAE handbook, Fundamentals Volume, 2005 


3. Willian Rudoy and Joseph Cube "Cooling and Heating Load Calculation Manual" ASHRAE, 2006.


4. Robert McDowall "Fundamentals of HVAC Systems" American Society of Heating, Refrigerating and Air-Conditioning Engineers Inc.


5. Carrier Air Condoning Company "Hand Book of Air Condoning System Design" McGRAW- HILL Book Company.  

6. A. R. Trott  and T. Welch "Refrigeration and Air Condoning" Third Edition, 2000


Periodicals, Web sites, Course notes,  etc: 

1. ASHVE  Transactions 


2. Journal of ASHREA (for HVAC application)


3. HVAC&R research


B. 9. Facilities Required for Teaching and Learning:  


P. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator
Programme Coordinator

Prof. Dr. Sobeih M. A. Selim 
                                   Prof. Dr. Sobeih M. A. Selim 

Prof. Dr.  Shedid H. Shams – Elden 

Head of Dept.


Prof.  Dr.  Mousa M. Mousa 




                    Date

                     Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		 Combustion and Heat  transfer in furnaces  



		Course Code:

		MPE 626  



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





R- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Ph.D in Mechanical Power Engineering



		4

		Level at which this course is offered.

		Ph.D



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator

		Prof. Dr. Sobeih M. A. Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Combustion devices - Heat transfer in flam - Energy transfer Flow and mixing in combustion zone and flames - Industrial furance heat, balance and efficiency calculations - lossess in boilers and efficiency calculation. 


B.2. Course Aims and  Objectives:


    The aims of this course are to provide the MSe . student , with the basic concepts  about the design of industrial and boiler furnaces therefore , it will also  supply the student  with the skills and experience to design the industrial furnaces and boiler furnaces and to evaluate the performance of these furnaces .  

The  objectives  of course are :  


i )  Recognizing  the combustion devices of different fuel types  

ii) Describing the heat transfer calculations of flame        

iii) Analyzing the energy transfer and flow characteristics in combustion zone and flames  

iv)  Evaluating  the heat balance and calculations of industrial furnaces  


iiv) Estimating the losses in boilers and efficiency calculation      

B.3. Relationship between the course and the programe 

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1 , KU2 , KU3 ,  

		I1 , I2 , I6 

		PP1 , PP3 

		GT1 , GT8  





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1.1 Recognize the basics equation of heat transfer and fluid mechanics 


KU1.2 Discuss the basics law of thermodynamics 


KU1.3 Express Stefan – Boltzmann's  law of heat radiation in respect to industrial furnaces 


 KU1.4 Demonstrate physical understanding the principles of kinetics of combustion reaction 


KU1.5 Describe the physical principles of mechanisums of fuel combustion 



		

		KU2 Express the exchangeable effect among the mechanical power engineering practices and reflection on the environment.



		KU2.1 Report the available data and theories to enhance the efficiency of combustion equipment 


KU2.2 Discuss the available information to miniming the emited pollutants from furnaces from furnaces  


KU2.3  recognize the impact of the working of industrial furnaces on the environment 



		

		KU3. Identify the scientific developments in the mechanical power engineering.




		KU3.1 Name the cooling systems of industrial furnaces 


KU3.2 Recognize the rules of operation of industrial  furnaces . 


KU3.3 Identify the recent developments in Minimize the boiler heat losses 


KU3.4 List  the available new fuel burners 


KU3.5 Discuss the available development in maximize the heat exchange in heating surfaces boilers 



		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power engineering problems.

		I1.1 Assess the reasons for the increase of flue gases temperature at the boiler exit . 


I1.2 Examine  the analysis of flue gases at the standard rates of different specis 


I1.3 Analyze  thermal operating conditions for coolers of industrial furnaces 


I1.4 Judge the temperature distribution along the industrial furnace 


I1.5 Evaluate  the temperature of flue gases across each element of steam boilers 



		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.




		I2.1 : Generate Solutions to a wide variety of industrial furnaces practical problems 


I2.2 Apply the principles of heat transfer and flow characteristics in industrial furnaces design and analysis 


I2.3 Compare the various design methods of cooling system in industrial furnaces 


I2.4  Categories various heat losses in steam boilers 


I2.5 Solve the problems of cooling systems in industrial furnaces  



		

		I6. Plan to develop performance of the engineering systems.

		I6.1 Propose technique to adjust the concenteration of the various spaices of flue gases at the allowable vates 


I6.2 plan design procedures to develop the thermal performance of the industrial furnaces 


I6.3 formulate expressions  to estimate expressions to estimate the heat balance and efficiency of steam boilers 


I6.4organise prcectical technique to reduce the boiler heat losses 



		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1.1 : Use the available computer programs to evaluate the performances of industrial furnaces 


PP1.2 Employ the available software to enhance the efficiency of the combustion equipment 


PP1.3 Utilize the available data in Net web sites to maize the mated pollutants from finances 


PP1.4 Apply the  available technique to reduce the boiler heat losses   



		

		PP3. Evaluate the available methods and tools in the mechanical power engineering field.

		PP3.1 Evaluate methods of designing the cooling systems in industrial furnaces 


PP3.2 Rate the calculation of radiant heat transfer in a furnace . 


PP3.3 Judge the hydraulic and heat transfer processes in indyustrial furnaces 


PP3.4 Assess the flame heat transfer 



		General skills

		GT1. Communicate effectively in writing, verbally and through illustrations and mathematical equations.




		GT1.1  Emp;oy the technical communication to select appropriate method Design of cooling systems of industrial furnaces 


GT1.2 Illustrate the layouts of evaporative cooling systems of industrial furnaces 


GT1.3 Prepare the element of written communication necessary for the  construes of steam boilers 






		

		GT8. Appraise Self and continuous learning.

		GT8.1 Appraise  computer programs predict the performance of industrial and boiler furnaces 


GT8.2 practice self search to utilize the available instrument to contral the furnaces performance . 


GT8.3 Refer to manufacturer's handbooks to obtain useful information about furnaces design and performance 








B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Pulverized coal fired furnaces  

		KU2.1 , GT1.3 , KU2.1 , KU3.4  



		2

		Gas and fuel oil – fired furnaces 

		KU3.4 , GT1.3 , KU2.1 , pp1.2 



		3 & 4

		Flame emissary calculation of radiant heat transfer in a furnace  

		KU1.1 , KU1.2 , KU1.3 , PP3.4 ,  I1.1 , I1.5 , KU3.1 ,  PP3.2 



		5

		Kinetics of combustion reactions 

		KU1.2 , KU2.2 , KU3.4 , KU2.1 ,  



		6

		Mechanisms of fuel combustion 

		KU1.5 , KU2.2 , KU3.4 KU2.1



		7

		Kinetic and diffusion legions of combustion 

		KU2.3 , KU2.2 , KU3.4 KU2.1 , I6.1 , PP1.3



		8 &9

		Hydraulic and heat transfer processes in industrial furnaces

		KU3.1 , KU3.2 , I1.3 , I2.1 ,I2.2  , I1.4 , KU3.2  , I6.2 , I2.2 , PP1.1 , PP3.3 , GT8.1



		10 &11 

		Design of cooling systems in industrial females 

		KU3.1 , I1.3 , I1.4 ,  GT1.1 , GT1.2 , KU3.1 , I2.3 , I2.5 ,  PP3.1 , GT8.2 , GT8.3 



		12&13

		Evaporative cooling of ferroalloy furnaces 

		KU3.1 , I1.3 , I1.4 , GT1.1 , GT1.2 , KU3.1 



		14

		Heat balance and efficiency of steam boilers  

		KU3.3 , KU3.5 , I1.2 I6.3 , , GT1.3 



		15

		Analysis of boiler heat losses 

		KU3.3 , KU3.5 , KU2.2 , KU3.3 , I2.4 , I6.4 , PP1.4 





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No .



		1

		Lectures 




		KU1.1  - TO 1.5


KU3.1 , KU3.2 , KU3.3 , KU3.4 , I1.1 , I1.2 , I1.3 , GT1.1 , GT1.4 , GT1.6

		KU1 , KU3 , I1 , GT1



		2

		Exercises

		KU2.1 , KU2.2  , KU3.5 , I1.4 , I1.5 , GT1.2 , GT1.3 , GT1.5 , GT1


I2.1  TO I2.8 , 


I6.1 , TO 6.4 

		KU2 , I1 I2 , I6 , GT1  



		3

		Write an technical communication   

		GT8.1 , GT8.2 GT8.3 

		GT8





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU1.1 , TO KU1.5 , I2.1 TO 12.5


KU3.5 , I1.3 , I1.5 , GT1.1 , GT1.3 , GT1.6 

		KU3 , I1 , I2,  GT1





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


8-  Reznikov , M.I. and Lipov , Yu. M. " Steam Boilers of thermal power stations " , Mir Publ., Moscow 1985 


9-  Skrotzki , B. G. and vopat , W.A., " power station : Engineering and Economy " , McGraw-Hill , New York , 1960 


10- Andonyev , S.M. , " Evaporative colling of metal-urgica; furnaces " , Mir Publ., Mascow , 1976 


Periodicals, Web sites, Course notes,  etc: 

· 1- Applied thermal engineering 


· 2- combustion and flame 


· 3- Combustion science and technology 


· 4- Proceeding of combustion institute  


B. 9. Facilities Required for Teaching and Learning:  


Q. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 
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COURSE SPECIFICATION


		Course Title:

		Dynamics and Kinematics of Combustion



		Course Code:

		MPE 627



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





S- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3  hrs



		

		Contact Hours

		Lecture: 3 hrs/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Master of Science in Mechanical Power Engineering



		4

		Level at which this course is offered.

		Master of Science in Engineering



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Program Coordinator

		Prof. Dr.  Sobeih Selim



		8

		External Evaluator(s)

		Prof. Dr.Galal Rabiea





B. PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:


Combustion of Fuel -Thermodynamic of Combustion - Aerodynamic of Combustion - Kinematics - Flame.


B.2. Course Aims and  Objectives:


Course Aims:


The aims of this course are to provide the M.Sc. student, with the skills and experience of the techniques of combustion of fuel; it will also provide student with the ability to apply these techniques to a wide variety of practical cases in the field of combustion and its problems, as well as, the ability to analyze aerodynamic and kinematics of combustion processes.   


3. Course Objectives:


1.
Presenting a broad coverage of combustion technology with enough   accompanying combustion theory to allow a rudimentary recogenizing the phenomena

 2. Incorporaing thermodynamics,chemical kinetics,andfluidmechanics.


3. Recognizing the process of heat released from different types of fuel.


4. Developing the simplified conservation equations for reacting systems 


5.Expressingbasic treatments of different types of flames


6. Providing a theoretical perspective and analytical techniques and answers to       more specific combustion practical problems and broaden the students   interest, 


B.3. Relationship between the course and the program:


		Field

		 Academic Standards for Mech. Power Eng. P. G (ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1 , KU3, KU5



		I2, I4, I7

		PP2, PP4

		GT3, GT6





B.4. Intended Learning Outcomes (ILOs):


		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1: Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1.1Characterize the properties in the reacting flows that are conserved


KU1.2Develop the conservation equations for systems of the laminar premixed flat flame


KU1.3Predict the final temperature of a flame and the species composition at the final temperatureusing thermodynamics concepts.

KU1.4Discuss the basic laws of chemical kinetics


KU1.5Analyze the characteristics properties of chemical mechanisms and the consequences for the mathematical simulation

KU1.6Classify the different types of flame


KU1.7Introduce a simple model consisting of a system of partial differential equations for laminar premixed flat flames

KU1.8Develop  model of laminar non-premixed flames

KU1.9Derive the Navier-Stokes equations for reactive flow

KU1.10Develop  model of turbulent premixed and non-premixed flames

KU1.11Discuss the features of liquid fuel combustion 



		

		KU3:Identify the scientific developments in the mechanical power engineering




		KU3.1Identify the recent developments in analyzing the flame propagation 

KU3.2Describe the recent modified methods in chemical kinetics

KU3.3Recognize the scientific developments in aerodynamic of combustion


KU3.4Discuss the standards for droplet combustion of fuels.



		

		KU5:Discuss the quality basics for working in the mechanical power engineering field

		KU5.1Discuss the concepts of quality in flame sensitivity analysis


KU5.2State the factors required for selection of the droplet combustion from different types to achieve the quality in combustion process


KU5.3Devise a quality plan for modeling of turbulent spray combustion


KU5.4State the information which ensures effective design of spray combustion modes.





		Intellectual skills

		I2:Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge basic on limited and possible information

		I2.1Select the suitable atomizers and injectors modes

I2.2Collect the operating  conditions of fuel and air for the combustion chamber design  

I2.3Evaluate and decide the need for replacing or new combustion system to meet process requirements.



		

		I4:Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.

		I4.1Collect scientific papers from net web sites for various off- design problems in combustion field


I4.2Analyze the collected scientific papers


I4.3Prepare a scientific article using the collected scientific papers in a selected topic of combustion field



		

		I7:Apply the suitable decision for different professional solutions



		I7.1Analyze the various reaction mechanisms 

I7.2Evaluate the spray combustion modes

I7.3Evaluate the performance of the various types of flame.



		Professional skills

		PP2:Write and evaluate technical reports

		PP2.1Write a technical report on the non-premixed flames with fast chemistry

PP2.2Evaluate the available technical reports on chemical kinetics.



		

		PP4:Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others

		PP4.1Analyze the performance chemical kinetics

PP4.2Solve problems about the reaction mechanisms.



		General skills

		GT3:Evaluate himself and determine his personal education needs 




		GT3.1Seek learning opportunities outside the class environment.

GT3.2Utilize the literature base and information resources for combustion processes

GT3.3Use the available information about the combustion systems components to design a laminar non-premixed flame

GT3.4Search and learn some codes that study the combustion process.



		

		GT6:Work with a group and manage the team 

		GT6.1Work with a group and manage the team to search about some modifications to improve the performance of combustion process


GT6.2Manage a project group to select the proper combustion method of the fuel.





B.5. Syllabus to be Covered:


		Week No.

		Contents

		ILOs covered by this topic



		1, 2

		· Thermodynamics of combustion processes:


The first law of thermodynamics, Standard enthalpies of formation, Heat capacities, The second law of thermodynamics, Equilibrium criteria and thermodynamic variables, Equilibrium in gas mixtures; chemical potential, Determination of equilibrium compositions in gases, Determination of adiabatic flame temperatures

		KU1.1, KU1.3, KU1.4, KU1.5, KU3.2,  I2.2, I7.1, PP2.2, PP4.1, P4.2



		3, 4

		· Combustion of fuels:


Droplet combustion, Combustion of single droplets, Combustion of droplet groups, Spray combustion, Formation of sprays, Spray combustion modes, Modeling of turbulent spray combustion

		KU1.10,  KU1.11, KU3.4, KU5.2, KU5.3, KU5.4, I2.1, PP7.2, GT3.2, GT6.1



		5, 6

		· Chemical kinetics:


Rate laws and reaction orders, Relation of forward and reverse reactions, Elementary reactions, Reaction molecularity, Temperature dependence of rate coefficients, Pressure dependence of rate coefficients, Surface reactions

		KU1.4,KU3.2, PP2.1, PP2.2, PP4.1



		7, 8

		· Reaction mechanisms:


Characteristics of reaction mechanisms, Quasi-steady states, Partial equilibrium, Analysis of reaction mechanisms, Reaction flow analysis, Eigenvalue analysis of chemical reaction systems, Stiffness of ordinary differential equation systems, Simplification of reaction mechanisms, Radical chain reactions

		KU1.1, KU1.5, KU3.2, PP4.2



		9, 10, 11

		· The Navier-Stokes-Equations for reacting flow:


The conservation equations, Overall mass conservation, Species mass conservation, Momentum conservation, The empirical laws, Calculation of the transport coefficients from molecular parameters

		KU1.2, KU1.5, KU1.7,KU1.9, KU1.10, KU5.3, GT3.4, Gt6.1



		12, 13

		· Flames:


Laminar premixed flames; Zeldovich’s analysis of flame propagation, Flame structures, Flame velocities, Sensitivity analysis.


Laminar non-premixed flames; Counter-flow non-premixed flames, Laminar jet non-premixed flames, non-premixed flames with fast chemistry.

		KU1.2, KU1.7, KU1.8, KU5.1, PP2.1, GT3.3



		14, 15

		· Flames:


Turbulent premixed flames; Classification of turbulent premixed flames, Flamlet models, Flamlet modeling using a reaction progress variables, Turbulent flame velocity, Flame extinction.


Turbulent non-premixed flames; non-premixed flames with equilibrium chemistry, Finite-rate chemistry in non-premixed flames, Flame extinction.

		KU1.6, KU1.10,KU3.1, KU3.4, KU5.2, KU5.3, I2.1, I7.3, I7.3, PP2.1





B.6.  Teaching and Learning Methods: 


		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures




		KU1.1, KU1.2, KU1.4, KU1.5, KU1.9, KU3.1, KU3.2, KU5.2, I7.3, GT3.2

		KU1, KU3, KU5, I7, GT3



		2

		Practice Problems 

		KU1.3, KU1.7, KU1.8, KU1.10, KU5.3, KU5.4, I2.2, I4.1, I7.1, PP4.2, GT3.1, GT3.3

		KU1, KU5, I2, I4, I7, PP4, GT3





B.7.  Assessments: 


Student assessment methods:


		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU1.1, KU1.2, KU1.3, KU1.5, KU1.7, KU1.9, KU3.1, KU3.2, KU5.2, I2.1, I7.1, I7.3, PP4.1, PP4.2, GT3.3 

		KU1, KU3, KU5, I2, I7, PP4, GT3





Weighting of assessments:


		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References 

a- Essential books (text books):

1. J. Warnatz, U. Maas, R. Dibble “Combustion” Physical and Chemical Fundamentals, Modelling and Simulation, Experiments, Pollutant Formation. Springer 2006


2.Gary L. Borman, Kenneth W. Ragland “ Combustion Engineering”McGraw-Hill 1998

b- Periodicals, Web sites,……..etc.

1. Journal combustion and flame


2. Journal atomization and sprays


Web sites:www.sciencedirect.com , www.SAE.org

B.9. Facilities Required for Teaching and Learning:

A. Video projector (Data Show) and PC computer or laptop, Lecture halls, study rooms.
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COURSE SPECIFICATION

		Course Title:

		Non-Newtonian Fluid Mechanics



		Course Code:

		MPE 629



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3 hrs



		  

		Contact Hours

		Lecture: 3 hrs/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		Masters in Mechanical Power Engineering





		4

		Level at which this course is offered.

		600 - Level



		5

		Pre-requisites course.

		None



		6

		Pre-requisites by Topic

		None



		7

		Programm Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

   Definitions – Viscosity formulas for non- Newtonian fluids – equation of motion for Non-Newtonian fluids – flow of Non-Newtonian fluids through pipes – Applications – Boundary layer in Newtonian and Non-Newtonian fluids


B.2. Course Aims and  Objectives:


The aims of this course are to  give an introduction to the rapidly growing subject area of non-Newtonian fluids and skills of applied of non-newtonian fluids to numerous engineering problems. 


         Course Objectives:


· Identifing and categorize characteristic phenomena of Non-Newtonian Fluids;


· Illustrating  the fundamentals of Rheology of fluids and non-Newtonian fluid mechanics; 

· Realizing the applications of non-Newtonian fluids to numerous problems encountered in the petroleum industry; and


B.3. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1, KU3, 

		I1, I2, I3, I4, I7 

		PP1, PP4

		GT2, GT4 





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.

		KU1.1  Identify the physics of the properties and the main applications of Non Newtonian fluid flows

KU1.2 Discuss the main classifications of non-Newtonian fluid behavior


KU1.3 Express the mathematical relationships for laminar and turbulent non-Newtonian flow

KU1.4 Apply the differential equations to boundary layer fluid flows






		

		KU3 Identify the scientific developments in the mechanical power engineering.




		KU3.1  Identify the scientific developments  flow behavior of Newtonian and non- Newtonian fluid flows in various application 


KU3.2  Report the recent developments on performance of non-newtonian hydraulic machines.



		Intellectual skills

		I1 Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1 analyze the main differences between Newtonian and non-Newtonian flows in different applications


I1.2 deduce and develop different relations in the different application 


I1.3 evaluate  the drag force created from boundary layer flowing of non- Newtonian fluids on a body



		

		I2 Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2.1 Solve the drag force created from boundary layer flowing of non- Newtonian fluids on a body.


I2.2    propose solution to non-Newtonian flow in various systems.






		

		I3 Deal with different and contradicting knowledge to solve the problems.

		I3.1 develop different relations in the different application for non-Newtonian flow using contradicting data .


I3.1    Create solution to non-Newtonian flow problems.





		

		I4 Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.

		I4.1 collect scientific papers on  different relations in the different application 


I4.2 Assess the drag force created from boundary layer flowing of non- Newtonian fluids on a body



		

		I7 Apply the suitable decision for different professional situations.

		I7.1 Employ different relations in the different application 


I7.2 Evaluate the drag force created from boundary layer flowing of non- Newtonian fluids on a body.



		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1.1 Use the available software for control the performance of hydraulic machines with non- Newtonian flow

PP1.2 Develop a computer program to evaluate fluid yield stresses in mechanical systems



		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.

		PP4.1 Evaluate the performance of hydraulic machines with non- Newtonian flow conducted by others.


PP4.2  Appraise flow behavior of Newtonian and non- Newtonian fluid flows





		General skills

		GT2 Apply information technology tools related to specific mechanical power engineering discipline.

		GT2.1 Use net web sites to list the characteristics of non-Newtonian fluids


GT2.2 Gain experiences from software to set realistic purposes before a particular site has been fully analyzed.



		

		GT4 Use different resources to obtain knowledge and information.

		GT4.1 Refer to periodicals and kand-book to obtain information about non-newtonian flow.

GT4.2 collect the relations required for non-newtonian flow from the net web sites.







B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Non-Newtonian characteristics and Classification of Non-Newtonian fluids 

		KU1.2, I1.1


GT2.1



		2

		Time-dependant Fluids: Viscoelastic Fluids   Time-independent fluids: Fluids with a yield stress and fluids without yield stress

		KU1.1, I1.2


GT4.2



		3

		Flow of Newtonian and non-Newtonian fluids in a cylindrical tube and in Annuli

		KU3.1, I1.1, PP1.2



		4

		Flow of Newtonian and non-Newtonian fluids between two-parallel plates

		KU3.1, I1.1, PP4.2



		5

		Tangential annular flow of Newtonian and non-Newtonian fluids

		KU3.1, KU3.2,  I1.1, PP4.2



		6

		Momentum boundary layer theory: Reduction of Navier-Stokes equations to boundary layer flow

		KU1.4, I1.2, I1.3, I2.1



		7

		Laminar boundary layer flow of Newtonian and power law Non-Newtonian fluids

		KU1.4, I1.2, I1.3, I2.1



		8

		Laminar boundary layer flow of Non-Newtonian fluids with yield stresses

		KU1.4, I1.2, I1.3, I2.1



		9

		Comparison between the approximate solutions and the exact solutions to boundary layer equation for power law fluids

		KU1.4, I1.2, I1.3, I2.1



		10

		The turbulent boundary layer in flow of power law Non-Newtonian fluids over a smooth flat plate

		KU1.4, I1.2, I1.3, I2.1, GT4.2



		11

		The laminar sublayer and admissible roughness of the surface

Transition from laminar to turbulent boundary layer

		KU1.4, I1.2, I1.3, I2.1,I3.1



		12

		Calculation of boundary layer thickness, momentum thickness and total drag in boundary layer flow of Non-Newtonian fluids

		KU1.4, I1.2, I1.3, I2.1



		13

		Allowance for the laminar-turbulent transition when estimating drag force

		KU1.4, I1.2, I1.3, I2.1, I3.1



		14

		Exercises

		KU1.1, KU1.2, KU1.3, KU1.4, KU3.1, I1.2, I1.3, PP1.1, PP4.1





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1, KU1.2, KU1.3, KU1.4, KU1.5, KU3.1, I1.2, I1.3

		KU1, KU3, I1, I2, I3



		2

		Exercises

		KU1.1, KU1.2, KU1.3, KU1.4, KU3.1, I1.2, I1.3, PP1.1, PP4.1

		KU1, KU3, , I1, I2, I3, I4, I7, PP1, PP4





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam




		KU1.1, KU1.2, KU1.3, KU1.4, KU3.1, KU6.1, I1.1, I1.2, I1.3, I2.1

		KU1, KU3, I1, I2





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


1. Philippe G. Ciarlet, R. Glowinski, " Numerical Methods for Non-Newtonian Fluids", 2011

2. R. P. Chhabra, John Francis Richardson , "Non-Newtonian Flow and Applied Rheology: Engineering Applications", 2008

 Periodicals, Web sites, Course notes,  etc: 

1. Journal of fluid mecanics


2. Journal of Non-Newtonian fluid mechanics


3. International journal of fluid mechanics research


B. 9. Facilities Required for Teaching and Learning:  


R. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator                                                    Programme Coordinator

 Prof. Dr. Sobeih M. A. Selim
Prof. Dr. Sobeih M. A. Selim

Head of Dept.


Prof.  Dr.  Mousa M. Mousa  





                    Date

                  Minoufiya University,                                                                      

                 Faculty of Engineering,


Mechanical Power Engineering  Department 

COURSE SPECIFICATION

		Course Title:

		Gas Dynamics



		Course Code:

		MPE 630



		Department Offering the Course:  

		Mechanical Power Engineering 



		Last Date of Approval:  

		July 2007





A-COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		3    hrs



		  

		Contact Hours

		Lecture: 3 hr/week

		Lab: ---



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		M.Sc. in Mechanical Power Engineering



		4

		Level at which this course is offered.

		M.Sc



		5

		Pre-requisites course.

		---



		6

		Pre-requisites by Topic

		None



		7

		Programme Coordinator 

		Prof.  Dr.  Sobeih M. A Selim



		8

		External Evaluator(s)

		Prof. Dr. Galal Rabiea 





B- PROFESSIONAL INFORMATION:


B.1. Couse Aims and  Objectives:


The aims of this course are to provide the student, upon completing the Master of Science programme, with the principles of physical behavior of compressible flow and the principles behind the modern application of compressible flows. This course provides the student with the skills of carry out preliminary design of De-Laval and real rocket nozzles as well as the aerofoil. It is also provides the student with the ability to analyze wave propagation and interaction in different geometries.   

Course Objectives:  


1. Recognizing the physical behavior of compressible fluid flow 


2. Identifying the methodology used to approximate complex physical phenomena related to compressible flows, 

3. Analyzing adiabatic ducts, which are fed by converging and de Laval nozzles. 

4. Solving one dimensional compressible flow problems with heat transfer ,and with friction.


5. Solving two dimensional compressible flow problems involving oblique shock waves, Prandtl-Meyer expansion waves. 

B.2. Relationship between the course and the programe 

		Field

		Academic Standards for Mech. Power Eng. P. G(ASEP-MPE)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving 

		KU1, KU3, KU6

		I1, I2, I4, I5, I6

		PP1, PP2, PP4

		GT2, GT3, GT4 





5- Course Intended Learning Outcomes (ILOs)


		Field

		Programme  ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding

		KU1 Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1. Explain the mathematical description of wave propagation phenomenon in subsonic, sonic and supersonic flows. 

KU1.2. Express the differential equations for one dimensional compressible flow problems involving area change.


KU1.3. Discuss the mathematical expression for converging nozzles and real nozzles


KU1.4. Describe the mathematical differential equation for stationary, moving and reflected chock waves






		

		KU3. Identify the scientific developments in the mechanical power engineering

KU6. Describe the principles and ethics of scientific research




		KU3.1. Identify the principles behind modern applications of compressible flows

KU3.2. Recogizing the modern developments in flow through De-laval nozzles,

________________________________________


KU6.1. Describe the principles and ethics of scientific research in field of one-dimensional compressible flow problems.

KU6.2. Recognize the ethics of the operation of jet engine and shock waves.


KU6.3. Recognize the ethics of selecting the proper device for particular application.





		Intellectual skills

		I1. Analyze and evaluate the data and use them to solve the mechanical power


engineering problems 

		I1.1. Solve one dimensional compressible flow problems involving area change. 


I1.2. Analyze converging nozzles, real nozzles and rocket engines 


I1.3. Solve one dimensional compressible flow problems involving stationary, moving and reflected shock waves 


I1.4. Analyze de Laval nozzles, wind tunnels, jet engine inlets, real diffusers, supersonic Pitot tubes and shock tubes. 



		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information 

		I2.1. Solve one dimensional compressible flow problems involving stationary, moving and reflected shock waves 


I2.2. Analyze de Laval nozzles, wind tunnels, jet engine inlets, real diffusers, supersonic Pitot tubes and shock tubes. 


I2.3. Solve one dimensional compressible flow problems with friction. 

I2.4. Analyze detonation waves



		

		I4. Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate

		I4.1. Collect a scientific papers on the methods of shock and detonation attenuation

14.2 practise on summeries papers predict the risk in design nozzle 



		

		I5. Predict the risks in the design of specific mechanical power engineering  systems

____________________________________

I6.Plan to develop performance of the engineering system.



		I5.1. Assess overexpansion and under expansion flow regimes in de Laval nozzles, oblique shock diffusers and airfoils.

15.2. Revise  the design of real diffusers to avoid the risk of chock

____________________________________


I6.1. Propose solution to the compressible flow problems involving reflected skock waves in real nozzles.


I6.2. Plan design procedures to develop the performance of the de-Laval nozzles.


I6.3. Formulate expressions to analyze the performance of the practical diffusers to avoid the risk of chocking.






		Professional skills

		PP1 Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

____________________________________

PP2 Write and evaluate technical reports 



		PP1.1.   Utilize the available computer program to analyze some gas dynamics problems


PP1.2. Write computer code to design aero foil

PP1.3 Use the available software for methods of simulate chock in nozzles.


____________________________________


PP2.1. Write a technical report on the chocked flow in nozzles

PP2.2. Appraise the available technical reports on solution to the detonation waves.

PP2.3. Judge the performance of jet engine inlets reported in technical reports





		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others



		PP4.1.  Analyze practical compressible flow problems

PP4.2   plan a solution to the detonation waves and compare the results with others.





		General skills

		GT2. Apply information technology tools related to specific mechanical power engineering discipline 

GT3. Evaluate himself and determine his personal eduction needs



		GT2.1  Use CFD codes (such Fluent) to analyze simple gas dynamics problems


GT2.2 Apply the available computer programmes in Net-Web sites to design the variable nozzle area.  


_______________________________________


GT3.1 Develop him-self professionally and lead the area of continuous learning. 


GT3.2 Evaluate the nozzles design conducted by other designers.

GT3.3 Review the formation of shock waves in various parts of the compressible flow devices.


GT3.4 Gain the confidence in report writing skills on the performance of nozzles in respect to noise hazards.



		

		GT4 Use different resources to obtain knowledge and information




		GT4.1 Collect data from Net Web sites for  flow in nozzles

GT4.2. Refer to periodicals , and handbooks to obtain information for gas dynamics topics.







B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Review of basic equation of compressible flow

		KU1.1, KU1.2, KU1.3 , KU1.4, KU2.1,  GT4.2



		2

		Flow in variable area duct 

		KU1.1, KU4.1, I1.1, I1.2, GT4.1, KU1.2, KU6.1, GT3.2



		3

		Flow in constant area duct with heating and friction

		KU1.2, KU4.1, I2.3, PP1.1, KU1.3, KU6.2, PP2.3



		4

		Moving shock wave, shock tube, Pitot tube

		KU1.1, KU4.1, I1.3, I1.4,  I2.1, I5.1, KU1.4



		5 & 6

		Analysis of De-Laval nozzle under over and under-expansion conditions

		KU1.1, I1.1, I1.2, I1.4, I2.1, I2.2, KU1.3, KU3.2, J4.2, I6.1, I6.2, GT3.4



		7 & 8

		Shock wave reflection and intersection

		KU1.1, I1.3, I2.2, GT4.2,KU1.4,KU3.2, I6.3



		9 & 10

		Analysis of flow over aerofoil ( expansion and shock waves) and computation of lift force 

		KU1.1, KU4.1, I5.1, PP1.2, GT2.1,KU1.4,KU3.2, GT3.3 



		11

		Real nozzle flow

		KU2.1, KU4.1, I1.1, I1.2, PP1.1, GT2.1,KU1.3,I5.2 



		12

		Detonation wave

		KU1.1, I2.4, GT4.1,I5.2, PP2.2



		13

		Methods of shock and detonation attenuation




		KU1.1, I2.4, I4.1, GT4.1, KU6.3, PP2.1, GT3.2



		14 &

15

		Exercises to solve a wide variety of practical engineering problems

		KU2.1, I1.2, I1.4, I5.1





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1, KU2.1, KU4.1, I1.1 to I1.4, I2.1 to I2.4, I4.1, I5.1, PP4.1, GT2.1

		KU1, KU2, KU4, I1, I2, I4, I5, PP4, GT2



		2

		Exercises

		KU4.1, I1.1 to I1.4, I2.1 to I2.4, PP1.1, PP1.2, GT4.1, GT4.2, I6.1, I6.2 

		KU4, I1,I2, PP1, GT4, I6





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 

		KU1.1, KU2.1, KU4.1, I1.1 to I1.4, I2.1 to I2.4, I4.1, I5.1, PP4.1

		KU1, KU2, KU4, I1, I2, I4, I5, PP4





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100% 



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


Essential books (text books): 


· E. Rathakrishnan, " Gas Dynamics ",2004.


· Robert D. Zucker, Oscar Biblarz, " Fundamentals of Gas Dynamics",  2002.


· - Ching Shen, "  Rarefied Gas Dynamics: Fundamentals, Simulations and Micro Flows, 2005.


Periodicals, Web sites, Course notes,  etc: 

· AIAA  Journal 


· ASME Journals


B. 9. Facilities Required for Teaching and Learning:  


A.    Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Course coordinator
 Programme Coordinator

Prof. Dr. Mostafa Nasr 
Prof.  Dr.  Sobeih M. A Selim

Head of Dept.


Prof.  Dr.  Mousa M. Mousa  


Date

University,                                                                      

Faculty of Engineering,


Post Graduate Studies and Research.

COURSE SPECIFICATION

		Course Title:

		Unsteady Fluid Flow



		Course Code:

		MPE 631



		Department Offering the Course:  

		Mechanical Power Engineering



		Last Date of Approval:  

		July 2007





T- COURSE IDENTIFICATION AND INFORMATION:


		No.

		Item

		Specification



		1

		Credit hours

		3 cr-hrs



		2

		Exam. Hours

		  3 hrs



		3 

		Contact Hours

		Lecture: 3 hr/week

		Lab: -   



		3

		Program(s) in which the course is offered.


(If general elective available in many programs indicate this rather than list programs.)

		 M.Sc. in Mechanical Power Engineering






		4

		Level at which this course is offered.

		M.Sc. 



		5

		Pre-requisites course.

		None 



		6

		Pre-requisites by Topic

		None



		7

		Coordinator

		Prof. Dr. Samy M. El-Behery   



		8

		External Evaluator(s)

		Prof. Dr. Mostafa Ahmed Ismail





B- PROFESSIONAL INFORMATION:


B.1. Description as in Post Graduate Studies Bulletin:

Introduction – wave equation and its type – Analysis of sound generated from different Hydrodynamic systems Moving and reflection of waves for different Cases and condition. Some practical applications. Water hammer and its effects on pipeline network. 


B.2. Course Objectives:

The aims of this course are to provide the M.Sc. student, the knowledge of the principles of dynamics of unsteady fluid flow. The student will be able, after completing this course, to explain the different types of waves in compressible and incompressible fluid flows and their effect on ducts and networks.  


The objectives of the course:  


5. Underlining the basic principles of dynamics of unsteady flows 


6. Identifying shock waves in compressible fluid flow.


7. Demonstrating water hammer and its effect on pipe network.


8. Finding the interaction between different kinds of waves


9. Analyzing the effect of water hammer on ducts and networks  


B.3. Relationship between the course and the program

		Field

		National Academic Reference Standard(NARS)



		

		Knowledge & Understanding

		Intellectual Skills

		Professional Skills

		General Skills



		Programmed Academic standard that the course contribute in achieving

		KU1, KU3 

		I1, I2, I3, I4, I7

		PP1, PP4 

		  GT2, GT4





B.4. Intended Learning Outcomes (ILOs)

		Field

		Programme ILOs that the course contribute in achieving

		Course ILOs



		Knowledge&


Understanding




		KU1- Underline theory,   basics and practices of mathematics, sciences and various   mechanical power engineering technologies.



		KU1.1: Express the basic differential equations (Continuity ,Momentum and Energy) for compressible and incompressible fluid flows


KU1.2: Explain linear and non-linear partial differential wave equations


KU1.3: Discuss the general differential equations describing water hammer in pipeline systems


KU1.4: Describe the numerical methods for solving partial differential equations


KU1.5: Report the method of characteristics for solving      a  set of non-linear differential equations


KU1.6: Recognize the elastic properties of fluid and pipe walls



		

		KU3- Identify the scientific developments in the mechanical power engineering.

		KU3.1: Identify the modern analysis techniques, including numerical methods of solving partial differential equations


KU3.2: Recognize the developments in methods of analysis using computer-oriented methods for solving water hammer problems


KU3.3: Review the available development methods for computerizing the numerical procedure of unsteady flow


KU3.4: Report the recent methods for estimating numerical instability and inaccuracy in the computational results






		Intellectual skills

		I1- Analyze and evaluate the data and use them to solve the mechanical power engineering problems.




		I1.1: Analyze moving shock wave 


I1.2: Calculate the time required for draining tanks of different shapes

I1.3: Define data needed to analyze water hammer problem  


I1.4: Evaluate accurately a wide range of water hammer problems using actual data






		

		I2. Produce solutions to problems through the application of specific mechanical power engineering discipline knowledge based on limited and possible information.

		I2.1: Analyze flow through nozzles, diffusers, ducts, shock tube and rockets

I2.2: Solve water hammer expressions in complex pipe systems with internal boundary conditions at the pipe junctions



		

		I3. Deal with different and contradicting knowledge to solve the problems.

		I3.1: Solve linear and non-linear wave equation using the method of characteristics

I3.2: Evaluate wave speed for thin walled pipes   


I3.3: Judge the number of pieces into which the pipe is divided on numerical solutions


I3.4: Select the appropriate model for water hammer real problems in abstract form





		

		I4- Collect a scientific and organized research for solving mechanical power engineering problems and select the most appropriate.




		I4.1: Analyze water hammer and the effect of pipe elasticity and joints on the sound speed


I4.2: Analyze energy and hydraulic gradient lines



		

		I7. Apply the suitable decision for different professional situations.

		I7.1:  Design of surge tanks 


I7.2: Evaluate wave reflection from       closed and open ends

I7.3:  Employ air chambers to control water hammer  






		Professional skills

		PP1- Use efficiently the available tools as computer programs and measuring instruments as well as building ideas in the laboratory or through simulation and apply mechanical power engineering techniques.

		PP1.1: Use computer codes to analyze the method of characteristics 

PP1.2: Employ the available Network water hammer programs 






		

		PP4. Define, plan, analyze, and solve the mechanical power engineering problems to reach conclusions and compare the results with others.

		PP4.1: Deduce linear and non-linear wave equations

PP4.2: Analyze the basic equation of compressible and incompressible flows

PP4.3:Compare the computed                                                          water hammer pressures in systems with the available measured pressures in published researches


PP4.4: Illustrate the effects on solution results of some of the parameters of the problems, i.e. the friction ,the slope of the pipe and the effect of slower varying of velocity on maximum water hammer pressures 

PP4.5: Plan design to a pipeline systems to shut down in the least possible time without developing excess over pressures or column separation





		General skills

		GT2- Apply information technology tools related to specific mechanical power engineering discipline.

		GT2.1: Use the available software to visualize and analyze moving waves in some practical mechanical power engineering systems 

GT2.2: Apply the available numerical methods in Net Web



		

		GT4. Use different resources to obtain knowledge and information.

		GT4.1 Seek learning opportunities outside the classroom environment





B.5. Syllabus to be Covered:

		Week No.

		Contents

		ILOs covered by this topic



		1

		Basic equations of compressible and incompressible fluid flows      




		KU1.1,KU1.2, KU3.1, PP4-2



		2& 3

		Linear and non-linear wave equation concept

		KU1.2, KU1.5, KU3.1, I3.1, PP4-1, PP4-2



		4 & 5

		Types of waves according to their strength 

		KU3.3, PP1-1, GT2.1



		 6&7

		Sound generated from different mechanical systems

		KU1.1, I2.1, GT4.1



		8&9

		Moving and reflection of shock waves for different conditions

		KU1.3, I1.1, I7.2, PP1-1



		10

		Interference of compression and rarefaction wave due to its propagation in ducts

		I1.1, I2.1, I7.2, PP1-1



		11

		Sound generated inside rocket motor

		KU1.1, KU1.3, GT4.1



		12

		Waves in incompressible fluids

		KU1.1, KU1.4, KU3.4, KU3.3



		13

		Flow in ducts and networks

		KU3.1, KU3.2, I1.2, I2.1, I4.2, PP1-1



		14& 15

		Water hammer and its effects in network

		KU1.3, KU1.6, KU3.2, I1.3, I1.4, I4.1, I4.2, I7.1, PP1-1, GT2.1   





B. 6.  Teaching and Learning Methods: 

		No.

		Teaching and Learning Methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Lectures 




		KU1.1   to   KU1.3 


KU3.1 to KU3.3, 


I1.1, , I2.1, I3.1 I4.1, I7.1 PP1.1, PP4.1 to PP4.2

		KU1, KU3,  I1 to  I4, I7, PP1 , PP4



		2

		Exercises

		KU1.1   to   KU1.3 


KU3.1 to KU3.3, 


I1.1 to I1.2, , I2.1, I3.1 I4.1 to I4.2, I7.1 to I7.2 PP1.1, PP4.1 to PP4.2, GT2.1 , GT4.1 




		 KU1, KU3,  I1 to  I4, I7, PP1 , PP4, GT2, GT4 





B. 7.  Assessments: 

Student assessment methods:

		No.

		Assessment methods

		To Assess Course ILOs Item No.

		To Assess (ARSEP) Outcomes No.



		1

		Final Writing Exam 




		KU3.1, kU5.1,


I1.1, I4.1, I4.2, I7.1 to I7.2 


PP4.1, PP4.2 

		KU3, I1 , I4 ,I7 , PP4 



		2

		 

		

		





Weighting of assessments:

		Mid-Term Examination                                      

		· 



		Final-Term Examination                                     

		100 %



		Oral Examination                                                

		· 



		Practical Examination                                         

		· 



		Semester Work  

		· 



		Other Types of Assessment                                   

		· 



		Total   

		100 %





B.8. List of References: 


5-  Azoury P. H., "Engineering Applications of Unsteady Fluid Flow", Willey 1992


6-  Hoffman E. J., "Unsteady-state Fluid Flow -Analysis and Applications to Petroleum Reservoir Behavior", Elsevier, 1999.


7- S. M. Yahya, "Fundamentals of Compressible Flow", 2003 

8- Bruce E. Larock,  Roland W. Jeppson, Gary Z. Watters, " Hydraulics of Pipeline Systems", CRC Press, 2000.


B. 9. Facilities Required for Teaching and Learning:  


S. Video Projector (Data Show) and PC computer or laptop, Lecture halls, Study rooms, 
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Course coordinator

Dr. Samy. M. El-Behery

Head of Department


Prof.  Dr.  Mosa M. Mosa
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Appendix (B)


Curricula Map for M. sc. Programme


in 


Mechanical Power Engineering

   Faculty of Engineering







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







   Faculty of Engineering







 Menoufiya University







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







   Faculty of Engineering







 Menoufiya University







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering







 Menoufiya University







   Faculty of Engineering











PAGE  

233




