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COURSE SYLLABUS:  

CHEE 221, CHEMICAL PROCESSES AND SYSTEMS (F 3‐0‐.5 3.5) 
 

 

 

COURSE DESCRIPTION 
Introduction to the fundamentals and principles of chemical engineering, with applications to chemical 

and biochemical processes, via an analysis of processing units including distillation, crystallization and 

combustion. Specific topics include conservation equations for mass and energy, process flow diagrams, 

material and energy balances, chemical reaction fundamentals, and applications of the First Law of 

Thermodynamics. (0/0/0/42/0) 

 

PREREQUISITES: APSC 131, APSC 132, APSC 172, or permission of the department 

 

 

 

OBJECTIVES AND OUTCOMES 
The objective of this course is to develop proficiency at performing mass and energy balance calculations 

for single‐unit and multiple‐unit processes, for processes involving recycle, bypass or purge streams, and 

for systems involving reactions. 

 

Specific course learning outcomes include: 

 

1.  Draw and fully label a process flow diagram (PFD) for application of material and energy 

balances. 

2.  Formulate and solve the material balance equations to analyze steady‐state single‐unit and 

multiple‐unit processes without reaction. 

3.  Formulate and solve the material balance equations to analyze steady‐state processes with 

reaction. 

4.  Formulate and solve combined steady‐state material and energy balances for chemical 

processes. 

 

This course develops the following attributes: 

 

Knowledge base for engineering (CLO 1‐4) 

CHEE‐KB‐PROC‐1: Formulates and solves steady‐state mass balances for a chemical process. 

CHEE‐KB‐PROC‐2: formulates and solves steady‐state energy balances for a chemical process. 

CHEE‐KB‐PROC‐3: constructs process flow diagrams or P&IDs. 

 

Problem analysis (CLO 2‐4) 

CHEE‐PA‐2: Creates process for solving problem including approximations and assumptions to reach 

substantiated conclusions. 
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RELEVANCE TO THE PROGRAM 
This course lays the foundation for all subsequent courses dealing with chemical engineering processes 

and systems. It is therefore an essential prerequisite for the entire Chemical Engineering and Engineering 

Chemistry programs. The course assumes knowledge of first year chemistry and calculus. 

 

COURSE STRUCTURE AND ACTIVITIES 
3 lecture hours + 1 tutorial hour per week. Please refer to Solus for times and locations. 

 

EXPECTATIONS FOR LECTURE/TUTORIALS 
Lecture summaries will be posted in advance. Some lectures will include examples and problem solutions 

not contained in the posted slides. Students are expected to read identified sections and study worked 

examples in the textbook. 

 

Students are expected to bring a copy of the tutorial problems (posted in advance) to the tutorial, and 

be prepared to work (calculator, pencil/paper, appropriate data tables). 

 

RESOURCES(S) 

Required Textbook: “Elementary Principles of Chemical Processes” 4th Edition, 2016 by Felder, Rousseau 

and Bullard. The course will be using an electronic version of the textbook, accessed through the 

WileyPLUS website. 

 

All course lecture slides (incomplete – to be filled out during lecture), as well as information on 

tutorials, assignments and quizzes will be posted on the CHEE 221 website accessed through the OnQ 

portal. 

 

GRADING SCHEME 

Deliverable (number of items) Week or Date Weight 

Quizzes (3) Weeks 4, 8, 11 24 

Written Assignments (4) (2 assignments feature MATLAB) Throughout term 16 

E‐Assignments (3) ‐ WileyPLUS Throughout term 6 

Comprehension E‐Questions ‐ WileyPLUS Throughout term 4 

Final Exam Exam period 50 

 

Students are expected to complete their work in a timely fashion. Late assignments are not accepted 

without prior arrangement, and a late penalty of 20% per 24-hours period may be applied.  

Students must pass the exam component (combined mark on quizzes + final) to pass the course, as 

stated by departmental policies 

(http://www.chemeng.queensu.ca/undergraduate‐studies/Departmental‐ Undergraduate‐Polices.html) 

http://www.chemeng.queensu.ca/undergraduate
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HOW TO DO WELL IN THIS COURSE 
The concepts in this course are relatively straightforward. However, significant practice is required to 

solve problems efficiently and correctly in an exam setting. 

 

 

ACADEMIC INTEGRITY 
 

Engineers have a duty to: 

    Act at all times with devotion to the high ideals of personal honour and professional integrity 

    Give proper credit for engineering work 

 

‐Professional Engineers Ontario Code of Ethics, Section 77 of the O. Reg. 941 

http://peo.on.ca/index.php?ci_id=1815&la_id=1 

 

The quote above describes the standard of behaviour expected of professional engineers. As 

engineering students, you have made a decision to join us in the profession of engineering, a long‐ 

respected profession with high standards of behaviour. 

 

As future engineers, we expect you to behave with integrity at all times. Our policies do not prohibit you 

from collaborating, even closely, with fellow learners in any class. Indeed, we strongly encourage 

collaboration and teamwork, when conducted responsibly. We have however, set firm guidelines on the 

quality of submitted work and have taken a strong stand against plagiarism and other forms of academic 

dishonesty. Briefly stated, we expect that submitted work bears the name of all those contributing to it, 

and that you do not allow others to copy your work. 

 

Should a student’s submitted work be suspected of containing evidence of academic dishonesty, action 

shall be taken, as required by the Faculty of Engineering and Applied Science policy on academic 

integrity: http://engineering.queensu.ca/policy/Honesty.html 

 

Additional information on the University’s policies concerning academic dishonesty can be found on the 

Queen’s website. All learners are expected to familiarize themselves with these policies and to 

conduct themselves accordingly. 

 

    Senate Academic Integrity Policy Statement 

    Procedures for dealing with departures from academic integrity in the Faculty of Engineering 

and Applied Science 

    Queen's University Code of Conduct 

 

 

 

  

http://peo.on.ca/index.php?ci_id=1815&amp;la_id=1
http://engineering.queensu.ca/policy/Honesty.html
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INDIVIDUAL NEEDS AND SUPPORT 
Learners with diverse learning styles and needs are welcome at Queen’s. In particular, if you have a 

disability or health consideration that may require accommodations, please feel free to approach the 

instructor and/or Queen’s Student Accessibility Services (QSAS) as soon as possible. The Accessibility 

Services staff is available by appointment to develop individualized accommodation plans, provide 

referrals and assist with advocacy. The sooner you let us know your needs, the better we can assist you 

in achieving your learning goals at Queen’s. For further information, visit the Student Wellness Services 

website. The class website is powered by the Brightspace by D2L Learning Environment that complies 

with common accessibility standards and every effort has been made to provide course materials that 

are accessible. If you find any element of this course difficult to access, please discuss with your 

instructor how you can obtain an accommodation. 

 

 

ACADEMIC AND STUDENT SUPPORT 
Queen’s has a robust set of supports available to you including the Library, Student Academic Success 

Services (Learning Strategies and Writing Centre), and Career Services. Learners are encouraged to visit 

the Faculty of Engineering and Applied Science Current Students web portal for information about 

various other policies such as academic advisors, registration, student exchanges, awards and 

scholarships, etc. 
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CHEE 221 || Module overview 
Course learning outcomes (CLO): Students will be able to: 

1.  Draw and fully label a process flow diagram (PFD) for application of material and energy balances. 

2.  Formulate and solve the material balance equations to analyze steady‐state single‐unit and multiple‐unit processes without reaction. 

3.  Formulate and solve the material balance equations to analyze steady‐state processes with reaction. 

4.  Formulate and solve combined steady‐state material and energy balances for chemical processes. 

Students are expected to augment lecture material through reading of associated sections of the textbook, and to practice execution of 

course principles by completing posted problem sets 

Module Lectures Tutorials & Practice Problems* Assessment (CLOs) 

Module 0 

(Wk 1) 

Course Introduction 

Review of Dimensions, Units, Mass/Moles, 

Conversions (F&R 2, 3, and 5.2) 

Tutorial Mod 0 

WileyPLUS Mod 0 Interactive Tutorial 

Problem Set 0 

WileyPLUS Mod 0 E-Reading 

WileyPLUS Mod 0 E-Comprehension 

WileyPLUS Module 0 E-Assignment 

Module 1 
(Wks 1‐3) 

Material Balance Methodology applied to 

Process Single Units without Reaction        

(F&R 4.1, 4.2, 4.3) 

Tutorials Mod 1A, 1B 

WileyPLUS Mod 1 Interactive Tutorial 

Problem Set 1 

WileyPLUS Mod 1 E-Reading 

WileyPLUS Mod 1 E-Comprehension 

Module 1 Assignment 

Quiz 1 

(Wk 4) 

Covers Module 1 

 

During tutorial period construction of PFD (CLO1), and steady-

state material balances for non-reactive 

processes (CLO2) 

Module 2 
(Wks 3‐4) 

Material Balance Methodology applied to 

Multiple Unit Processes without Reaction 

(F&R 4.4, 4.5) 

Tutorial Mod 2 

Problem Set 2 

WileyPLUS Mod 2 E-Reading 

WileyPLUS Mod 2 E-Comprehension 

Module 2 MATLAB Assignment 

Module 3 
(Wks 4‐6) 

Reaction Stoichiometry and Material Balance 

Methodology applied to Multiple Unit 

Processes with Reaction. (F&R 4.6 – 4.8) 

Tutorials Mod 3A, 3B 

WileyPLUS Mod 3 Interactive Tutorial 

Problem Set 3 

WileyPLUS Mod 3 E-Reading 

WileyPLUS Mod 3 E-Comprehension 

Module 3 Assignment 

Interlude 
(Wk 7) 

Application of balances methodology to 

open‐ended problems; life‐cycle analysis 
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Module Lectures Tutorials & Practice Problems Assessment (CLOs) 

Quiz 2 

(Wk 8) 

Covers Modules 1‐3 During tutorial period steady‐state material balances for 

multiple unit and reactive processes 

(CLO2, CLO3) 

Module 4 
(Wks 8-9) 

Introduction to Energy Balances: Energy 

Balances for Closed and Open Systems, 

Reference States, Thermodynamic Properties, 

and Steam Tables (F&R 7.0 – 7.6) 

Tutorial Mod 4 

Mod 4 Discussion Tutorial 

Problem Set 4 

WileyPLUS Mod 4 E-Reading 

WileyPLUS Mod 4 E-Comprehension 

WileyPLUS Module 4 E-Assignment 

Module 5 
(Wks 9‐10) 

Energy Balance Methodology Applied to 

Systems without Reaction (F&R 8) 

Tutorial Mod 5 

WileyPLUS Mod 5 Interactive Tutorial 

Problem Set 5 

WileyPLUS Mod 5 E-Reading 

WileyPLUS Mod 5 E-Comprehension 

Module 5 MATLAB Assignment 

Quiz 3 

(Wk 11) 

Covers Modules 4‐5 

 

During tutorial period energy balances without reaction, 

including sensible heat and phase change 

calculations, and steam tables (CLO4). 

Module 6 
(Wks 11‐12) 

Energy Balance Methodology Applied to 

Systems with Reaction (F&R 9.1 – 9.5) 

Tutorial Mod 6 

WileyPLUS Mod 5 Interactive Tutorial 

Problem Set 6 

WileyPLUS Mod 6 E-Reading 

WileyPLUS Mod 6 E-Comprehension 

WileyPLUS Module 6 E-Assignment 

Final Exam Covers all modules Q&A / Review CLO1‐CLO4 

* Tutorials are interactive work sessions; example problems are presented for students to work through under supervision, with answers 

provided during the session. Tutorial solutions will not be posted. Practice Problem Sets are offered for each module, with solutions provided 

online. 


