Chemical Engineering Department

ChE 211.01 Mass & Energy Balances 

Fall 2018
Required course, 4 (4+2+0) credits.

Catalogue Description: Calculation methods used in chemical and biochemical engineering based on principles of material and energy balances. Application of equations of state, heat capacity, enthalpy, chemical reactions, two-phase systems, enthalpy-concentration diagrams, heats of solution crystallization, vaporization, melting etc. Simultaneous material and energy balance calculations of chemical and biochemical engineering unit operations, unit processes and related applications. 
Corequisites: ChE 110
Class schedule: M56  W56 Th56  
Instructor: Mahir Arıkol 
E-mail: arikolma@boun.edu.tr

Office hours (O.H): M78 W78 
Teaching Assistants: 
Textbook and other required material: R.M. Felder,  R.W. Rousseau & L.G. Bullard, Elementary Principles od Chemical Processes, Global Edition, John Wiley & Sons, 2017.
Web: You are responsible of the announcements posted on the web site.

Topics covered 

	I.  Introduction to chemical engineering calculations
1. Units and dimensions

2. Systems and conversion of units

3. Dimensional homogeneity

II.  Processes and process variables
1. Process classification
2. Mass, volume and flow rate
3. Chemical composition
4. Pressure and temperature
III.  Mass balances

1. Mass balances on non-reactive processes
2. Tie components

3. Recycle, bypass and purge

4. Mass balances on reactive processes

	IV.  General energy balances
1. Forms of energy
2. Determination of specific enthalpies
V.  Energy balances on non-reactive processes
1     General procedure for energy balances

2     Changes in temperature

3     Special applications   

3.1. Psychrometric charts

3.2. Enthalpy- composition diagrams

VI.  Energy balances on  reactive processes

1 Accounting for chemical reactions

2 Adiabatic flame temperature 

VII.  Simultaneous mass and energy balances   



Course Learning Outcomes: 
1. Develop an understanding of basic calculation methods used in chemical industry based on the principles of material and energy balances.
2. Perform degree of freedom analysis and solve simultaneous material and energy balances for chemical engineering operations, processes and related applications.
3. Learn how to use MATLAB software as a multi-purpose computational tool.

Relationship of course to student outcomes 

	Student  Outcomes 
	Course learning outcomes

	
	1
	2
	  3

	(a) an ability to apply knowledge of mathematics, science, and engineering
	x
	x
	

	(b) an ability to design and conduct experiments, as well as to analyze and interpret data
	
	
	

	(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability and sustainability,
	
	
	

	(d) an ability to function on multi-disciplinary teams
	
	
	

	(e) an ability to identify, formulate, and solve engineering problems
	x
	x
	

	(f) an understanding of professional, ethical and social responsibility
	
	
	

	(g) an ability to communicate effectively
	
	
	

	(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental and societal context
	
	
	

	(i) a recognition of the need for, and an ability to engage in life-long learning
	
	
	

	(j) a knowledge of contemporary issues
	
	
	   

	(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
	
	
	x

	(l) an ability to implement the engineering background to other related areas
	
	
	

	(m) an ability to adapt to the continuously changing economical, social and technological environments
	
	
	


Contribution of Course Learning Outcomes to Program Objectives

	Program Objectives
	Course learning Outcomes

	
	1
	2
	  3

	1. Our graduates will contribute to the chemical and biochemical industries by playing key roles in designing, developing, operating, and maintaining chemical and biochemical engineering processes and tools.
	x
	x
	  x

	2. Our graduates will pursue graduate studies in leading academic institutions and will participate in chemical engineering research at the international level.
	x
	x
	  x

	3. Our graduates will engage in life-long learning and will be ready to cope with competitive and rapidly changing industrial and academic environments.
	
	
	


Grading: 

· If a quiz is missed, the student will get a zero from that quiz.

· Lowest scored quizzes/ will be discarded.(number will depend on the total number)
· No make-up exam will be given
· No photocopies of any kind are allowed.

Quiz (announced/unannounced)                     

 50 % 

MATLAB - Project                                                                        5 %

MATLAB - Quiz                                                                          11 %                                            

Midterm 1 (Oct 19, 2018)    



 15 % 

Midterm 2 (Dec 14, 2018)    



 15 % 

Final               





 20 % 

TOTAL
          
         




116 %

Note: Those students with a minimum score of 24 out of 80 from quizzes and midterms AND a minimum 6 out of 16 from MATLAB will have the right to take the Final Exam. Others will not participate in the final, get an F and will not have the right for a Resit Exam. Those who have the right to take the final exam may exercise their option of not taking it subject to the condition that they sign a statement.
Prepared by Prof. MahirArıkol                                                                September 2018
