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Course Description Sample

Subject:  ------ Mass and Energy Balances ------------------------
	This course description provides a brief survey of the most important characteristics, expected learning output, showing whether students have made full use f the learning opportunities. These characteristics have to be matched with the description of the program.



	1. Educational Institution
	Shatt Al-Arab University 

	2. Department / Center
	Department of Fuel and energy technology engineering

	3. Course Title /Code
	Mass and Energy Balances

	4. Lecturer Name
	Asst. lecture maha munadhil salman

	5. Type of Teaching
	Attendance

	6. Academic Year /Term
	Term

	7. Total No. of Teaching Hours
	120

	8. Date f Preparing this Course Description
	-9-52024



9. Course Objectives
	1- Understanding the fundamentals of conservation of both Mass and Energy are fundamentals on which all Chemical Processing is based.  Being able to properly formulate and solve material and energy balances and in so doing integrate and interpret physical property data from different sources and in a variety of different units is an essential skills for an engineer.

	2- To know the fundamental concept used when analysing the mass and energy flows in chemical processing

	3-  To knowledge the solve material and energy balances on chemical process systems(batch, semibatch, continuous, transient and steady state processes    ) and lays the foundation for subsequent in thermodynamics, unit operations and transport phenomena,  sketch a flowchart and labels it

	4- To know  solving process-related problems: breaking a process down into its components, establishing the relations between known and unknown process variables, assembling the information needed to solve for the unknowns using a combination of experimentation, empiricism, and the application of natural laws, and, finally, putting the pieces together to obtain the desired problem solution


10. Course Output, Methodology and Evaluation
       (A) Cognitive Objectives
	A1- apply material balances on nonreactive single-unit processes and apply material balances on reactive multiple unit processes 
A 2- explain the meaning of batch, semibatch, continuous, transient and steady state processes.
A3- sketch a flowchart and labels it.
A4 identify a convenient basis of calculation.
A5- calculate the degrees of freedom
A6 - explain the meaning of purge, recycle and bypass.
A 7 -identify the sub systems for which balances might be written.
A8- calculate the unknown variables by solving material balances.
A9- list and define the three components of the total energy of a process system and the two forms of energy transfer between a system and its surroundings by stating the conditions under which heat and work are positive.
A10- define the terms closed system, open system, isothermal process and adiabatic process.
A11- solve the energy balance for a given closed system.
A12- define the terms flow work, shaft work, specific internal energy, specific volume and specific enthalpy.
A13- derive the steady state mechanical energy balance equation for an open system.
A14- use Hess law.
A15- solve combustion problems.












    (B) Skill Objectives Related to the Program:
	B 1 Understanding the fundamentals of conservation of both Mass and Energy are fundamentals on which all Chemical Processing is based.  Being able to properly formulate and solve material and energy balances and in so doing integrate and interpret physical property data from different sources and in a variety of different units is an essential skills for an engineer
B 2 To know the fundamental concept used when analysing the mass and energy flows in chemical processing
B3 - To knowledge the solve material and energy balances on chemical process systems(batch, semibatch, continuous, transient and steady state processes    ) and lays the foundation for subsequent in thermodynamics, unit operations and transport phenomena,  sketch a flowchart and labels it.

B4 - To know  solving process-related problems: breaking a process down into its components, establishing the relations between known and unknown process variables, assembling the information needed to solve for the unknowns using a combination of experimentation, empiricism, and the application of natural laws, and, finally, putting the pieces together to obtain the desired problem solution.




Methods of Teaching and Learning
	1- Explanation and clarification (lecture).
2- How to present selected examples of explanatory questions and their solutions.
3- Self-learning method (assigning students to complete learning some skills after giving them their basics).
4- Assigning students (on a voluntary basis) to design and implement mini-projects that serve the practical side of the subject, or as means of clarification. 



Methods of Evaluation
	Quizzes

	Assignments

	Projects / Lab.

	Report

	Midterm Exam

	Final Exam




         (C) Sentimental and Value Objectives
  
	C 1- Observation and perception.
C - analysis and interpretation.
C 3- Conclusion and evaluation.
C 4 - numbers and calendar.
C 5 - Testing students' attention through surprise questions during the explanation.
C6 - Breaking the stereotypical aspect of the lecture by using different methods to transform the student from the role of the passive recipient to the role of active participation.



Methods of Teaching and Learning
	Assessment is based on hand-in assignments, written exam, Quizzes, reports, seminars




Methods of Evaluation
	Quizzes

	Assignments

	Projects / Lab.

	Report

	Midterm Exam

	Final Exam



D) General and Qualitative Skills (other skills related to the ability of employment and personal development)
	D1 - Develop the student's leadership skill.
D2 - Develop the student's mental fitness during the lecture by constantly directing questions.
D3 - Develop the student's language skills to increase the ability to express his ideas.
D4 - Developing the skill of using measuring devices and their initial maintenance.


11. Course Structure
	Week
	No of Hours
	Required Learning Output
	Title of Subject
	Teaching Method
	Evaluation

	1
	4
	Understanding basics of Material Balances.
	Revision to Material Balances.
	- lectures
- case study
-discussions
	- oral tests
-questions

	2
	4
	Understanding basics of Material and energy balances on steady state processes.
identify a convenient basis of calculation.
calculate the degrees of freedom.

	Material and energy balances on steady state processes.
identify a convenient basis of calculation.
calculate the degrees of freedom.

	- lectures
- case study
-discussions
	- oral tests
-questions

	3
	4
	Understanding basics of Multiple unit system involving reaction
	
Multiple unit system involving reaction
	- lectures
- case study
-discussions
	- oral tests
-questions

	4
	4
	Understanding basics of recycle, and purge
	recycle, and purge
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	5
	4
	Understanding basics of Differential balance, integral balance, unsteady state material balances on non-reactive systems,
	Differential balance, integral balance, unsteady state material balances on non-reactive systems,
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	6
	4
	Understanding basics of Flow sheets
	Flow sheets,
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	7
	4
	Understanding basics of different between batch and continuous plants.
	Balances for batch and continuous plants.
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	8
	4
	Understanding basics of energy balances.
	Elements of energy balances. 
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	9
	4
	Understanding Change in pressure at constant temperature,
sensible heat, heat capacities.
	Change in pressure at constant temperature,
sensible heat, heat capacities. 
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	10
	4
	Understanding  basic of Energy balance with phase change systems
	Energy balance on single-phase systems, energy balance on phase change systems.
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	11
	4
	Understanding  basic Heats of solution and mixing, latent heat of vaporization,
	Heats of solution and mixing, latent heat of vaporization,
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	12
	4
	Understanding Enthalpy calculation. Concentration charts, Partial saturation and humidity, Psychometric charts.
	Enthalpy calculation. Concentration charts, Partial saturation and humidity, Psychometric charts.
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	13
	4
	Understanding  the types of Heats 
	Heats of reaction, Heats of formation, heat of combustion, adiabatic systems.
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions

	14
	4
	Understanding  the unsteady state energy balances on reactive systems
	unsteady state energy balances on reactive systems
	- lectures
- case study
-discussions
	- lectures
- case study
-discussions



12.Infrastructure
	a. Textbooks
	1-  Richard M. Felder and Ronald W. Rousseau,”ELEMENTARY PRINCIPLESOF CHEMICALPROCESSES”, Third Edition
John Wiley & Sons, Inc., 2005 Edition,with Integrated Media and Study Tools.
2--Mass and Energy Balancing Calculations for Plant Design,
David Pritchard and Shaik Feroz, © 2021 Taylor & Francis Group, LLC

	b. References
	Richard M. Felder and Ronald W. Rousseau,”ELEMENTARY PRINCIPLESOF CHEMICALPROCESSES”, Third Edition
John Wiley & Sons, Inc., 2005 Edition,with Integrated Media and Study Tools.

	c. Recommended books and periodicals (journals, reports, etc.)
	1-SUPPLEMENTARY PROBLEMS FOR BASIC PRINCIPLES AND CALCULATIONS INCHEMICAL ENGINEERING 6TH EDITION,
David M. Himmeblau,The University of Texas,©1996 by David M. Himmelblau.
2.- ,David M. Himmelblau James B. Riggs, SOLUTIONS MANUAL,Basic Principles and Calculations in Chemical Engineering,Eighth Edition, Copyright © 2012 Pearson Education, Inc.

	d. electronic references, internet websites, etc
	Google books



13. The Plan of Improving the Course
	Introducing changes to the devices shown within the curriculum to match the development in the labor market and modern technical development.



