Academic Calendar FEAS - 2022-2023

One Hundred and Twenty Ninth Session

The Calendar on the Engineering and Applied Science website is an official publication of the Faculty Board. This
Calendar is the prevailing and official record of the academic regulations, academic plans of study, descriptions of
courses of instruction, and requirements for graduation in all undergraduate plans in the Faculty. It can only be
amended by Faculty Board. Amendments will be recorded in the Minutes of the Board and are included in the on-line
Calendar.

Students looking for the 2015-2016 - 2020-2021 Calendars, please use the dropdown menu above to the right of
your screen. For calendars prior to the 2015-2016 Academic Calendar, please click here

About this Calendar

This online calendar (acalog™) contains a number of features that can assist you with your academic planning. Some of
these features include:

Advanced, easy-to-use search options
Intuitive navigation
Printable Degree Planners
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Personal Portfolio to store favourite programs, courses and pages
5. Print-friendly pages
For information on how to use these features, please see our FEAS Calendar User Guide .
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The Chemical Engineering academic plan provides students with a versatile engineering experience based on
fundamental sciences, mathematics, and engineering science, combined with engineering design. Students may elect to
pursue the Chemical Process Engineering Sub-plan (CHE1) or the Bioengineering - Biochemical, Biomedical,
Bioenvironmental Sub-plan (CHE2). In addition to the technical content of the plan, students are introduced to business
skills (engineering communication and ethics, innovation and entrepreneurship, process economics and project
management) and acquire laboratory experience in state-of-the-art facilities. Group-based design projects are offered
throughout the design spine. In their fourth year students select client-based industrial consulting projects, or research
projects under the supervision of academic staff or professional engineers. All students have access to a computing
facility, equipped with software programs and simulators.

Ancillary Fees

Chemical Engineering and Engineering Chemistry students may be required to pay ancillary fees for course related
learning materials, safety equipment and field trips.

(CHE1) Chemical Engineering - Chemical Process Engineering Sub-Plan, B.A.Sc.(Class of 2024)
Second Year CORE 2021-2022

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 224 Transport Phenomena Fundamentals F | 3

e ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e  APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 218 Laboratory Projects I W | 2.5

e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5



e  ENCH 245 Applied Organic Chemistry I W | 4.75

Minimum Total Units: 45

Third Year CORE 2022-2023

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 315 Laboratory Projects I F/W | 4

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 319 Process Dynamics and Control W | 3.5

e CHEE 323 Industrial Catalysis W | 3.5

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e  ELECTIVE - Complementary Studies (3 credits) F/W |3

e  ELECTIVE - Technical Elective (minimum 3 credits) F/W | 3

Minimum Total Units: 43

NOTE: It is recommended that students take APSC 221 during the fall term in preparation for CHEE 331 in the winter
term.

Fourth Year CORE 2023-2024

e CHEE 418 Strategies for Process Investigations F | 3.5

e  CHEE 471 Chemical Process Design FW | K7

e  CHEE 412 Transport Phenomena W | 3.5

e  ELECTIVE - Complementary Studies (6 credits) F/W | 6

e  ELECTIVE - Technical Elective (minimum 9 credits) F/W | 9

Plus One Of:

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
OR
e  APSC 401 Interdisciplinary Projects W | K4.5 Plus a TECH elective from either Group A or Group B'.
OR
e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
OR
e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5 Plus a TECH Elective from either Group
A or Group B2,
OR
e  CHEE 420 Laboratory Projects IIl W | K4 Plus a TECH Elective from either Group A or Group B>



OR

e CHEE 421 Research Project FW | K7
OR

e  MINE 434 Project Report F/W | 4 Plus a TECH Elective from either Group A or Group B*

Minimum Total Credits: 36

1 APSC 401 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

2CHEE 410 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

3 CHEE 420 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

4 MINE 434 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

Technical Electives

Students in the CHE1 Process Engineering sub-plan must take four (4) technical elective (TECH) courses - two (2)
technical elective courses from the Technical Electives Group A list and two (2) courses from either the Technical
Electives Group A or Technical Electives Group B list.

For students interested in a Minerals Processing/Metal Extraction focus the recommended course sequence is 1. MINE
267 (Winter term of 3rd year), 2. MINE 451 (Fall term of 4th year), and MINE 434 (Winter term of 4th year).

Chemical Process and Bioengineering Sub-plan: Technical Electives

Complementary Studies

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics

To meet the engineering economics requirement, students take APSC 221 (this is a CORE course).

Communications

To meet the communications course requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

(CHE1) Chemical Engineering - Chemical Process Engineering Sub-Plan, B.A.Sc. (Class of 2023)



Second Year CORE 2020-2021

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 224 Transport Phenomena Fundamentals F | 3

e ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 218 Laboratory Projects I W | 2.5

e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 245 Applied Organic Chemistry I W | 4.75

Minimum Total Units: 45

Third Year CORE 2021-2022

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 315 Laboratory Projects Il F/W | 4

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 319 Process Dynamics and Control W | 3.5

e  CHEE 323 Industrial Catalysis W | 3.5

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e  ELECTIVE - Technical Elective (Minimum 3 Credits) F/W | 3

e  ELECTIVE - Complementary Studies (3 Credits) F/W | 3

Minimum Total Units: 43

Fourth Year CORE 2022-2023

e CHEE 418 Strategies for Process Investigations F | 3.5

e CHEE 412 Transport Phenomena W | 3.5

e  CHEE 471 Chemical Process Design FW | K7

e  ELECTIVE - Technical Elective (minimum 9 credits) F/W | 9
e  ELECTIVE - Complementary Studies (6 credits) F/W | 6

Plus One Of:



e APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
OR

e  APSC 401 Interdisciplinary Projects W | K4.5 Plus a TECH elective from either Group A or Group B'.
OR

e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
OR

e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5 Plus a TECH Elective from either Group
A or Group B
OR

e CHEE 420 Laboratory Projects [Il W | K4 Plus a TECH Elective from either Group A or Group B?.
OR

e CHEE 421 Research Project FW | K7
OR

e  MINE 434 Project Report F/W | 4 Plus a TECH Elective from either Group A or Group B*

Minimum Total Credits: 36

1 APSC 401 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

2CHEE 410 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

3 CHEE 420 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

4 MINE 434 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

Technical Electives

Students in the CHE1 Process Engineering sub-plan must take four (4) technical elective (TECH) courses - two (2)
technical elective courses from the Technical Electives Group A list and two (2) courses from either the Technical
Electives Group A or Technical Electives Group B list.

For students interested in a Minerals Processing/Metal Extraction focus the recommended course sequence is 1. MINE
267 (Winter term of 3rd year), 2. MINE 451 (Fall term of 4th year), and MINE 434 (Winter term of 4th year).

Chemical Process and Bioengineering Sub-plan: Technical Electives

Complementary Studies

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics

To meet the engineering economics requirement, students take APSC 221 (this is a CORE course).



Communications

To meet the communications course requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

(CHE1) Chemical Engineering - Chemical Process Engineering Sub-Plan, B.A.Sc.(Class of 2025)

Second Year CORE 2022-2023

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 224 Transport Phenomena Fundamentals F | 3

e  ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 218 Laboratory Projects I W | 2.5

e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 245 Applied Organic Chemistry I W | 4.75

Minimum Total Credits: 45

Third Year CORE 2023-2024

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 315 Laboratory Projects Il F/W | 4

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 319 Process Dynamics and Control W | 3.5

e CHEE 323 Industrial Catalysis W | 3.5

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e CHEE 371 Mitigation of Industrial Pollution W | 3.5

e  ELECTIVE - Complementary Studies (3 Credits) F/W | 3

e  ELECTIVE - Technical Elective (Minimum 3 Credits) F/W | 3

Minimum Total Credits: 43

NOTE: It is recommended that students take APSC 221 during the fall term in preparation for CHEE 331 in the winter
term.

Fourth Year CORE 2024-2025



e CHEE 418 Strategies for Process Investigations F | 3.5

e CHEE 471 Chemical Process Design FW | K7

e  CHEE 412 Transport Phenomena W | 3.5

e  ELECTIVE - Technical Elective (minimum 9 credits) F/W |9
e  ELECTIVE - Complementary Studies (6 credits) F/W | 6

Plus One Of:

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
OR

e  APSC 401 Interdisciplinary Projects W | K4.5 Plus a TECH elective from either Group A or Group B'.
OR

e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
OR

e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5 Plus a TECH Elective from either Group
A or Group B2
OR

e  CHEE 420 Laboratory Projects [Il W | K4 Plus a TECH Elective from either Group A or Group B?.
OR

e CHEE 421 Research Project FW | K7
OR

e  MINE 434 Project Report F/W | 4 Plus a TECH Elective from either Group A or Group B*

Minimum Total Credits: 36

' APSC 401 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

2CHEE 410 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

3 CHEE 420 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

4 MINE 434 and a TECH elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

Technical Electives

Students in the CHE1 Process Engineering sub-plan must take four (4) technical elective (TECH) courses - two (2)
technical elective courses from the Technical Electives Group A list and two (2) courses from either the Technical
Electives Group A or Technical Electives Group B list.

For students interested in a Minerals Processing/Metal Extraction focus the recommended course sequence is 1. MINE
267 (Winter term of 3rd year), 2. MINE 451 (Fall term of 4th year), and MINE 434 (Winter term of 4th year).

Chemical Process and Bioengineering Sub-plan: Technical Electives

Complementary Studies



Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics
To meet the engineering economics requirement, students take APSC 221 (this is a CORE course).
Communications

To meet the communications course requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

(CHE2) Bioengineering - Biochemical, Biomedical, Bioenvironmental Sub-Plan B.A.Sc. (2023)
Second Year CORE 2020-2021

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 229 Cell Based Engineering Principles F | 4

e ENCH 211 Main Group Chemistry F | 4.75

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 218 Laboratory Projects I W | 2.5

e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 245 Applied Organic Chemistry I W | 4.75

Minimum Total Credits: 46

Third Year CORE 2021-2022

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 315 Laboratory Projects Il F/W | 4

e  CHEE 319 Process Dynamics and Control W | 3.5

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 340 Biomedical Engineering W | 3.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 371 Mitigation of Industrial Pollution W | 3.5



e  ELECTIVE - Complementary Studies (3 Credits) F/W | 3

Minimum Total Credits: 43.5

NOTE: It is recommended that students take APSC 221 during the fall term in preparation for CHEE 331 in the winter
term.

Fourth Year CORE 2022-2023

e CHEE 418 Strategies for Process Investigations F | 3.5

e  CHEE 452 Transport Phenomena in Physiological Systems F | 3.5
e  CHEE 471 Chemical Process Design FW | K7

e  ELECTIVE - Technical Elective (Minimum 9 Credits) F/W | 9

e  ELECTIVE - Complementary Studies (6 Credits) F/W | 6

Plus One Of:

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
OR

e  APSC 401 Interdisciplinary Projects W | K4.5 Plus a TECH elective from either Group A or Group B!
OR

e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
OR

e  CHEE 408 Bioengineering Research Project FW | K7
OR

e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5 Plus a TECH elective from either Group
A or Group B2
OR

e  CHEE 420 Laboratory Projects IIl W | K4 Plus a TECH elective from either Group A or Group B?.

Minimum Total Credits: 36

I APSC 401 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

2 CHEE 410 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

3 CHEE 420 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

Technical Electives

Students in the CHE2 Bioengineering - Biochemical, Biomedical, Bioenvironmental sub-plan take one technical
elective (TECH) course from the Technical Electives Group A list and two (2) courses from either the Technical
Electives Group A or Technical Electives Group B technical electives list. NOTE: Students in the Bioengineering
option are encouraged to select electives from the relevant elective groupings.



Chemical Process and Bioengineering Sub-plan: Technical Electives

Complementary Studies

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics

To meet the engineering economics requirement, students take APSC 221 (this is a CORE course).
Communications

To meet the communications course requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

(CHE2) Bioengineering - Biochemical, Biomedical, Bioenvironmental Sub-Plan, B.A.Sc. (2024)
Second Year CORE 2021-2022

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 229 Cell Based Engineering Principles F | 4

e  ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 218 Laboratory Projects I W | 2.5

e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 245 Applied Organic Chemistry I W | 4.75

Minimum Total Credits: 46

Third Year CORE 2022-2023

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5
e  CHEE 321 Chemical Reaction Engineering F | 3.5



e CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 315 Laboratory Projects Il F/W | 4

e  CHEE 319 Process Dynamics and Control W | 3.5

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 340 Biomedical Engineering W | 3.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e  ELECTIVE - Complementary Studies (3 Credits) F/W | 3

Minimum Total Credits: 43.5

NOTE: It is recommended that students take APSC 221 during the fall term in preparation for CHEE 331 in the winter
term.

Fourth Year CORE 2023-2024

e  CHEE 418 Strategies for Process Investigations F | 3.5

e  CHEE 452 Transport Phenomena in Physiological Systems F | 3.5
e CHEE 471 Chemical Process Design FW | K7

e  ELECTIVE - Technical Elective (Minimum 9 Credits) F/W | 9

e  ELECTIVE - Complementary Studies (6 Credits) F/W | 6

Plus One Of:

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
OR

e  APSC 401 Interdisciplinary Projects W | K4.5 Plus a TECH elective from either Group A or Group B'.
OR

e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
OR

e  CHEE 408 Bioengineering Research Project FW | K7
OR

e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5 PLUS a technical elective from either
Group A or Group B2
OR

e  CHEE 420 Laboratory Projects IIl W | K4 Plus a TECH elective from either Group A or Group B?.

Minimum Total Credits: 36

1 APSC 401 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

2 CHEE 410 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

3 CHEE 420 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.



Technical Electives

Students in the CHE2 Bioengineering - Biochemical, Biomedical, Bioenvironmental sub-plan take one technical
elective (TECH) course from the Technical Electives Group A list and two (2) courses from either the Technical
Electives Group A or Technical Electives Group B technical electives list. NOTE: Students in the Bioengineering
option are encouraged to select electives from the relevant elective groupings.

Chemical Process and Bioengineering Sub-plan: Technical Electives

Complementary Studies

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics

To meet the engineering economics requirement, students take APSC 221 (this is a CORE course).

Communications
To meet the communications course requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

(CHE2) Bioengineering - Biochemical, Biomedical, Bioenvironmental Sub-Plan, B.A.Sc. (2025)
Second Year CORE 2022-2023

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 229 Cell Based Engineering Principles F | 4

e ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e  CHEE 218 Laboratory Projects I W | 2.5

e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 245 Applied Organic Chemistry [ W | 4.75

Minimum Total Credits: 46



Third Year CORE 2023-2024

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 315 Laboratory Projects Il F/W | 4

e  CHEE 319 Process Dynamics and Control W | 3.5

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 340 Biomedical Engineering W | 3.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e  ELECTIVE - Complementary Studies (3 Credits) F/W | 3

Minimum Total Credits: 43.5

NOTE: It is recommended that students take APSC 221 during the fall term in preparation for CHEE 331 in the winter
term.

Fourth Year CORE 2024-2025

e CHEE 418 Strategies for Process Investigations F | 3.5

e  CHEE 452 Transport Phenomena in Physiological Systems F | 3.5
e  CHEE 471 Chemical Process Design FW | K7

e  ELECTIVE - Technical Elective (Minimum 9 Credits) F/W | 9

e  ELECTIVE - Complementary Studies (6 Credits) F/W | 6

Plus One Of:

e APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
OR

e APSC 401 Interdisciplinary Projects W | K4.5 Plus a TECH Elective from either Group A or Group B'.
OR

e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
OR

e  CHEE 408 Bioengineering Research Project FW | K7
OR

e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5 PLUS technical elective from either
Group A or Group B2
OR



e  CHEE 420 Laboratory Projects IIl W | K4 Plus a TECH elective from either Group A or Group B?.
Minimum Total Credits: 36

' APSC 401 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

2 CHEE 410 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

3 CHEE 420 plus a technical elective from either Group A or Group B count together as one choice. This technical
elective is counted separate from the technical elective requirements of the program.

Technical Electives

Students in the CHE2 Bioengineering - Biochemical, Biomedical, Bioenvironmental sub-plan take one technical
elective (TECH) course from the Technical Electives Group A list and two (2) courses from either the Technical
Electives Group A or Technical Electives Group B technical electives list. NOTE: Students in the Bioengineering
option are encouraged to select electives from the relevant elective groupings.

Chemical Process and Bioengineering Sub-plan: Technical Electives

Complementary Studies

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics

To meet the engineering economics requirement, students take APSC 221 (this is a CORE course).
Communications

To meet the communications course requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

Chemical Process and Bioengineering Sub-plan: Technical Electives

TECHNICAL ELECTIVES

Should a course on the technical elective list already be a core course for a sub-plan, then that course is excluded as an
elective for that sub-plan. For example ...

* CHEE 340 and CHEE 342 are core courses for the CHE2 sub-plan and thus cannot be counted as electives.



* CHEE 323 is a core course for the CHE1 sub-plan and thus cannot be counted as an elective.

* APSC 250 has CHEE 229 as an exclusion (a core course taken by CHE2) and thus cannot be counted as an
elective.

* APSC 303 counts as a Group A Technical Elective upon successful completion of internship.

PLEASE NOTE: Some of these elective courses may not be available to students due to pre-requisite course
requirements. The student is responsible for confirming that he/she has the necessary prerequisites or permission of the
instructor.

PLEASE NOTE: Course availability and the term in which a course is held can change from one academic year to the
next. This can occur due to instructor availability or a change to departmental resources. Please refer to SOLUS to
find out if the TECH course is offered this upcoming year.

GROUP A TECHNICAL ELECTIVES
Biomedical

e  CHEE 340 Biomedical Engineering W | 3.5

e  CHEE 440 Pharmaceutical Technology W | 3.5

e  MECH 393 Biomechanical Product Development W | 3.5
e  MECH 492 Biological Fluid Dynamics F | 3.5

Energy, Energy Resources, and Petroleum Engineering

e  CHEE 270 ChemEtronics F | K3

e  CHEE 363 Electrochemical Engineering* W | 3.5

e  CHEE 414 Foundations of the Oil and Gas Industry W | K3.5

e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4
e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

Environmental

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 484 NOT OFFERED 2022-2023 Bioremediation W | 3.5
e  CIVL 371 Groundwater Engineering F | 3.75

e CIVL 372 Water and Wastewater Engineering W | 4

e CIVL 451 Lake, Reservoir and Coastal Engineering F | 3.75

e CIVL 471 Subsurface Contamination F | 4

Materials Processing

e  CHEE 323 Industrial Catalysis W | 3.5

e CHEE 324 NOT OFFERED 2022-2023 Organic Process Development W | 3.5

e  CHEE 460 Applied Surface and Colloid Science F | 3.5

e  CHEE 490 NOT OFFERED 2022-2023 Polymer Formulations and Processing Technology W | 3.5



MECH 270 Materials Science and Engineering F | 3.5

MECH 370 Principles of Materials Processing F | 3.5

MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5
MECH 476 Engineering of Polymers and Composite Materials W | 3.5

Minerals Processing

MINE 267 Applied Chemistry for Mining W | 3.5

MINE 331 Methods of Mineral Separation F | 4.5

MINE 335 Mineral Processing F | 3

MINE 451 Chemical Extraction of Metals F | 4

MNTC 306 Mineral Processing Unit Operations O/L | 3

MNTC 311 Ore Body Modelling and Resource Estimation O/L | 4.5
MNTC 415 Metal Extraction Processes O/L | 4

Process Automation, Applied Mathematics & Modeling

CHEE 434 NOT OFFERED 2022-2023 Process Control Il W | 3.5
ELEC 278 Fundamentals of Information Structures F | 4
MECH 480 Airplane Aerodynamics and Performance W | 3.5

General

APSC 303 Professional Internship | 3.5
APSC 381 Advanced Design and Skills for Innovation W | K3.5
APSC 401 Interdisciplinary Projects W | K4.5

GROUP B TECHNICAL ELECTIVES

Applied Chemistry

ENCH 213 Introduction to Chemical Analysis F | 4.75

ENCH 222 Methods of Structure Determination W | 3.75

ENCH 311 Mechanistic Organic Chemistry F | 3.5

ENCH 312 Transition Metal Chemistry F | 3.5

ENCH 326 Environmental and Green Chemistry W | 3

ENCH 411 Advanced Analytical Chemistry F | 3

ENCH 422 Not Offered 2022-2023 Synthetic Organic Chemistry W | 3.5
ENCH 424 Polymer Chemistry W | 3

Applied Mathematics & Statistics

MTHE 339 NOT OFFERED 2022-2023 Evolutionary Game Theory W | 3

Biosciences



e APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
e BCHM 315 Proteins and Enzymes F | 3

e  BIOL 335 Limnology and Aquatic Ecology F | 3

e  BIOM 300 Modeling Techniques in Biology W | 3

e  ENCH 323 Biological Chemistry W | 3

Energy Resources/Petroleum Engineering
e  GEOE 238 Surficial Processes, Sedimentation and Stratigraphy W | 4
Civil Engineering

Department Head Ian Moore

Chair of Undergraduate Studies A.M. da Silva
Undergraduate Assistant A. Brown

Office Ellis Hall, Room 241

Telephone (613) 533-2122

Email civugaa@queensu.ca

Departmental Web Site http://www.civil.queensu.ca
2nd Year Advisor K. Genikomsou

3rd Year Advisor A.Take

4th Year Advisor Y. Fillion

Civil Engineering focuses on the analysis, design, and improvement of the human environment—both natural and
constructed. Our students will learn how the world works and will provide improvements in the overall quality of life,
make better use of limited resources, develop sustainable technologies, and create attractive and functional places to
live and work.

Civil Engineering at Queen's University prepares students to identify emerging issues and develop innovative solutions
to the numerous civil engineering, societal, and global challenges of the future.

The core undergraduate curriculum covers the key components of today's Civil Engineering professions. The study of
environmental and sustainability issues is integrated throughout the academic plan to better reflect that the assessment
of these concerns is integral to all civil engineering projects. The first three years of our plan provide broad-based
training in: mathematics; science (physics, chemistry & geology); fluid, structural and soil mechanics; materials (water,
concrete, steel, soil & plastics); and engineering problem solving & design. Students in their fourth year are able to
either specialize in an area of interest, or further diversify their training. Specialization can be under the themes of
buildings & structures, water & the environment, or geoengineering. This student choice arises in the selection of:
technical electives, topics for realistic design projects, areas to conduct advanced research, and practical industrial
internships.

Civil Engineering, B.A.Sc. (Class of 2023)
Second Year CORE 2020-2021

e  APSC 200 Engineering Design and Practice I F/W | K4

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e APSC 293 Engineering Communications 1 F/W/S | K1

e  CIVL 200 Professional Skills I F | K2.5

e  CIVL 210 Chemistry for Civil Engineers F | 4.5

e CIVL 215 Materials for Civil Engineers W | 4.5



e  CIVL 222 Numerical Methods for Civil Engineers W | 5

e  CIVL 230 Solid Mechanics I F | 4.25

e  CIVL 231 Solid Mechanics I W | 4.5

e CIVL 250 Hydraulics I W | 4

e  MTHE 224 Applied Mathematics for Civil Engineers F | 4.2

e  Complementary Studies- Humanities & Social Sciences List A F&nbsp;| 3

Minimum Total Credits: 44.45
Note: A minimum of 6 credits must be taken from Complementary Studies List A.

Third Year CORE 2021-2022

e  CIVL 300 Professional Skills IT F | K2.5

e CIVL 330 Structural Analysis F | 3.75

e  CIVL 331 Structural Steel and Timber Design W | 4

e CIVL 340 Geotechnical Engineering I F | 3.75

e  CIVL 341 Geotechnical Engineering Il W | 4

e CIVL 350 Hydraulics IT F | 3.75

e CIVL 360 Civil Engineering Design and Practice III W | K4

e  CIVL 371 Groundwater Engineering F | 3.75

e  CIVL 372 Water and Wastewater Engineering W | 4

e Complementary Studies - Humanities & Social Sciences List A F&nbsp;| 3
e  Complementary Studies - Linkage and Professional Issues List B W | 3

Minimum Total Credits: 39.5
Note: A minimum of 6 credits must be taken from Complementary Studies List A.

Fourth Year CORE 2022-2023

e CIVL 400 Professional Skills ITI F | K2.5

e CIVL 460 Civil Engineering Design and Practice IV FW | K6
e  Complementary Studies- List Aor B F |3

e  Electives F&W | 25.75

Minimum Credits: 37.25

Electives

All students must choose EIGHT Electives, at least SIX of which must be Technical Electives from List 1 shown
below. The SEVENTH Elective may be from List 1 or List 2 shown below. The EIGHTH Elective may be from List 1
or List 2 or a Free Elective - see course list below.

Civil Engineering: Technical Electives

A Free Elective can be any of the following courses with a minimum of 3 credits



Any 3 credit course appearing anywhere in the Applied Science calendar, in the course descriptions list, in
the requirements for any academic plan, or in the lists of eligible complementary studies courses

Any course at the 100 level or higher from the Arts and Science calendar with any of the following subject
codes: ANAT, BCHM, BIOL, CDNS, CHEM, CISC,COGS, COMM, DEVS, GEOL, GIMS, GISC, GISQ,
GPHY, HLTH, IDIS, INTS, ENSC,EPID, LING, MATH, MICR, PHAR, PHYS, PHGY, STSC, STAT,
WRIT

Any of the graduate courses offered in Urban and Regional Planning

Free Electives must be approved by the Undergraduate Chair, please contact the Undergraduate Program Assistant.

*APSC 480: Units will not count towards the requirements of taking at least six Technical Electives from List 1 but

because of the number of units, they will count towards a Technical Elective, List 2 and a Free Elective.

*APSC 303 can count as a Free Elective (3.5 units) for students who have successfully completed a Queen's
Undergradate Internship Program (QUIP).

Civil Engineering, B.A.Sc. (Class of 2024)

Second Year CORE 2021-2022

APSC 200 Engineering Design and Practice II F/W | K4
APSC 221 Economics and Business Practices in Engineering F/W/S | 3
APSC 293 Engineering Communications 1 F/W/S | K1
CIVL 200 Professional Skills I F | K2.5

CIVL 210 Chemistry for Civil Engineers F | 4.5

CIVL 215 Materials for Civil Engineers W | 4.5

CIVL 222 Numerical Methods for Civil Engineers W | 5
CIVL 230 Solid Mechanics I F | 4.25

CIVL 231 Solid Mechanics II W | 4.5

CIVL 250 Hydraulics I W | 4

MTHE 224 Applied Mathematics for Civil Engineers F | 4.2

Complementary Studies- Humanities & Social Sciences List A F | 3

Minimum Credits: 44.45

Note: A minimum of 6 credits must be taken from Complementary Studies List A.

Third Year CORE 2022-2023

CIVL 300 Professional Skills II F | K2.5

CIVL 330 Structural Analysis F | 3.75

CIVL 331 Structural Steel and Timber Design W | 4

CIVL 340 Geotechnical Engineering I F | 3.75

CIVL 341 Geotechnical Engineering Il W | 4

CIVL 350 Hydraulics IT F | 3.75

CIVL 360 Civil Engineering Design and Practice IIl W | K4

CIVL 371 Groundwater Engineering F | 3.75

Complementary Studies &ndash; Humanities & Social Sciences List A F | 3

CIVL 372 Water and Wastewater Engineering W | 4
Complementary Studies - Linkage and Professional Issues List B W | 3



Minimum Credits: 39.5
Note: A minimum of 6 credits must be taken from Complementary Studies List A.
Fourth Year CORE 2023-2024

e  CIVL 400 Professional Skills III F | K2.5

e CIVL 460 Civil Engineering Design and Practice IV FW | K6
Complementary Studies- List Aor B F|3
e  Electives F&W | 25.75

Minimum Credits: 37.25

Electives

All students must choose EIGHT Electives, at least SIX of which must be Technical Electives from List 1 shown
below. The SEVENTH Elective may be from List 1 or List 2 shown below. The EIGHTH Elective may be from List 1
or List 2 or a Free Elective - see course list below.

Civil Engineering: Technical Electives
A Free Elective can be any of the following courses with a minimum of 3 credits:

e Any 3 credit course appearing anywhere in the Applied Science calendar, in the course descriptions list, in
the requirements for any academic plan, or in the lists of eligible complementary studies courses

e Any course at the 100 level or higher from the Arts and Science calendar with any of the following subject
codes: ANAT, BCHM, BIOL, CDNS, CHEM, CISC,COGS, COMM, DEVS, GEOL, GIMS, GISC, GISQ,
GPHY, HLTH, IDIS, INTS, ENSC,EPID, LING, MATH, MICR, PHAR, PHYS, PHGY, STSC, STAT,
WRIT

e Any of the graduate courses offered in Urban and Regional Planning
Free Electives must be approved by the Undergraduate Chair, please contact the Undergraduate Program Assistant.

*APSC 480 : Units will not count towards the requirements of taking at least six Technical Electives from List 1 but
because of the number of units, they will count towards a Technical Elective, List 2 and Free Elective.

*APSC 303 can count as a Free Elective (3.5 units) for students who have successfully completed a Queen's
Undergraduate Internship Program (QUIP).

Civil Engineering, B.A.Sc. (Class of 2025)
Second Year CORE 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e APSC 293 Engineering Communications 1 F/W/S | K1

e CIVL 200 Professional Skills I F | K2.5

e  CIVL 210 Chemistry for Civil Engineers F | 4.5

e  CIVL 215 Materials for Civil Engineers W | 4.5

e  CIVL 222 Numerical Methods for Civil Engineers W | 5



e  CIVL 230 Solid Mechanics I F | 4.25

e  CIVL 231 Solid Mechanics I W | 4.5

e CIVL 250 Hydraulics I W | 4

e  MTHE 224 Applied Mathematics for Civil Engineers F | 4.2
e Complementary Studies - List AF |3

Minimum Total Credits: 44.45
Note: A minimum of 6 credits must be taken from Complementary Studies List A.

Third Year CORE 2023-2024

e  CIVL 300 Professional Skills IT F | K2.5

e  CIVL 330 Structural Analysis F | 3.75

e  CIVL 331 Structural Steel and Timber Design W | 4
e CIVL 340 Geotechnical Engineering I F | 3.75

e  CIVL 341 Geotechnical Engineering I W | 4

e CIVL 350 Hydraulics IT F | 3.75

e CIVL 360 Civil Engineering Design and Practice IIIl W | K4
e  CIVL 371 Groundwater Engineering F | 3.75

e  CIVL 372 Water and Wastewater Engineering W | 4
e  Complementary Studies - List AF |3

e  Complementary Studies - List BW | 3

Minimum Total Credits: 39.5
Note: A minimum of 6 credits must be taken from Complementary Studies List A.

Fourth Year CORE 2024-2025

e CIVL 400 Professional Skills III F | K2.5

e CIVL 460 Civil Engineering Design and Practice IV FW | K6
e Complementary Studies - List AorB F |3

e  FElectives F&W 25.75

Minimum Total Credits: 37.25

Electives

All students must choose EIGHT Electives, at least SIX of which must be Technical Electives from List 1 shown below.
The SEVENTH Elective may be from List 1 or List 2 shown below. The EIGHTH Elective may be from List 1 or List
2 or a Free Elective - see course list below.

Civil Engineering: Technical Electives

A Free Elective can be any of the following courses with a minimum of 3 credits:



Any 3 credit course appearing anywhere in the Applied Science calendar, in the course descriptions list, in
the requirements for any academic plan, or in the lists of eligible complementary studies courses

Any course at the 100 level or higher from the Arts and Science calendar with any of the following subject
codes: ANAT, BCHM, BIOL, CDNS, CHEM, CISC,COGS, COMM, DEVS, GEOL, GIMS, GISC, GISQ,
GPHY, HLTH, IDIS, INTS, ENSC,EPID, LING, MATH, MICR, PHAR, PHYS, PHGY, STSC, STAT,
WRIT

Any of the graduate courses offered in Urban and Regional Planning

Free Electives must be approved by the Undergraduate Chair, please contact the Undergraduate Program Assistant.

*APSC 480: Units will not count towards the requirements of taking at least six Technical Electives from List 1 but

because of the number of units, they will count towards a Technical Elective, List 2 and Free Elective.

*APSC 303 can count as a Free Elective (3.5 units) for students who have successfully completed a Queen's
Undergradate Internship Program (QUIP).

Civil Engineering: Technical Electives

Technical Electives List 1

CIVL 430 Reinforced Concrete Design F | 3.75

CIVL 442 Geotechnical Design F | 3.75

CIVL 450 Municipal Hydraulics F |

CIVL 451 Lake, Reservoir and Coastal Engineering F | 3.75
CIVL 472 Water Treatment W | 3.75

CIVL 473 Water Resources System W | 3.75

CIVL 431 Infrastructure Rehabilitation W | 4

CIVL 436 Prestressed Concrete W | 4

CIVL 443 Geoenvironmental Design W | 4

CIVL 455 River Engineering F | 4

CIVL 471 Subsurface Contamination F | 4

CIVL 490 Selected Topics in Civil Engineering F | 3.75
CIVL 491 Selected Topics in Civil Engineering W | 3.75
CIVL 500 Civil Engineering Thesis FW | K4

Technical Electives List 2

APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5

APSC 381 Advanced Design and Skills for Innovation W | K3.5

APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
CHEE 330 Heat and Mass Transfer F | 3.5

CHEE 342 Environmental Biotechnology F | 3.5

CHEE 371 Mitigation of Industrial Pollution W | 3.5

CHEE 380 Biochemical Engineering F | 3.5

CHEE 484 NOT OFFERED 2022-2023 Bioremediation W | 3.5

GEOE 313 Engineering Geology and Geomechanics W | 4



e  GEOE 333 Terrain Evaluation W | 4

e GEOE 414 Foundations of the Oil and Gas Industry W | 3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e  MECH 341 Fluid Mechanics I W | 3.5

e  MECH 346 Heat Transfer W | 3.5

e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5

e  MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

e  MINE 201 Introduction to Mining and Mineral Processing F | 4

e  MINE 272 Applied Data Science W | 4.5

e  MINE 321 Drilling and Blasting F | 4.5

e  MINE 324 DELETED - Hydraulics for Mining Applications W | 3.5

e  MINE 339 Mine Ventilation W | 4.5

e  MINE 422 Mining and Sustainability F | 4

e MINE 459 Risk and Reliability Analysis for Industrial Asset Management, Health & Safety F | 4
e  MINE 462 DELETED - Occupational Health and Safety in Mining Practice W | 3.5
e  MINE 472 Not Offered 2021-2022 Mining Systems, Automation, and Robotics O/L | K3.5
e  MNTC P07 Surveying Principles O/L | 3

e  MNTC 314 Drilling and Blasting O/L | 4

e  MNTC 408 Mine Health and Safety O/L | 3

e  MNTC 418 Sustainability and the Environment O/L | 3

e  MNTC 423 Geomatics O/L | 3

e  SURP 855 Environmental Planning and Management W | 3

e SURP 853 Environmental Services W | 3

Computer Engineering

Department Head C. Saavedra

Chair of Undergraduate Studies K. Rudie & Y. Zou - eceugradchair@queensu.ca
Undergraduate Assistant [. Pavich & A. Darbinyan

Office Walter Light Hall, Room 416

Telephone (613) 533-2925

E-mail irina.pavich@queensu.ca

Departmental Web Site http://www.ece.queensu.ca/

Computer Engineers deal with the architecture, design, implementation, and verification of the hardware and software
for computing systems that are increasingly being used in embedded or networked environments. The Computer
Engineering plan offers a broad range of supporting course material to prepare graduates for entry into the profession.
In the hardware area, courses cover digital logic and digital systems engineering, computer organization and system
architecture, microprocessors, and integrated circuit engineering. Software courses include programming languages,
data structures and algorithms, operating systems, real-time software design, databases, compilers, software
requirements analysis, formal methods in software engineering, and techniques for human-computer interaction.
Computer communication network courses include material on reliable and secure information transfer protocols,
switching and routing through multipath networks, and wireless networking.



The Computer Engineering plan is "streamed". Through choice of elective courses in third and fourth year, students can

either focus their studies in one or more areas of specialization ("streams"), or pursue a broader coverage of the subject
field. Streams are detailed on the Departmental web pages.

First Year courses in Computer Science (APSC 142), Mathematics (APSC 171, APSC 172 and APSC 174), Engineering
Practice (APSC 100) and Physics (APSC 112) form the basis for further study in Computer Engineering. Good
performance is advisable for students planning to enter this academic plan.

Computer Engineering, B.A.Sc. (Class of 2023)

Elective courses in years three and four are to be chosen from Electives Lists A, B, and C, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1.
2.
3.

Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

Have at least 5 four-hundred level elective courses.

Have at least 3 courses from Electives Lists A, B and C that satisfy the Department criteria for qualified
accreditation units in the categories of engineering science and engineering design.

Have at least 3 courses from Elective List B.

Counting required core courses and elective courses in all four years, result in a total of no fewer than 157.5
credits for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2020-2021

APSC 200 Engineering Design and Practice II F/W | K4

APSC 293 Engineering Communications 1 F/W/S | K1

ELEC 221 Electric Circuits F | 4.25

ELEC 252 Electronics I W | 4.25

ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5
ELEC 271 Digital Systems F | 4

ELEC 274 Computer Architecture W | 4

ELEC 278 Fundamentals of Information Structures F | 4

ELEC 279 Introduction to Object Oriented Programming W | 4

ELEC 280 Fundamentals of Electromagnetics W | 3.75

ELEC 299 Mechatronics Project W | K1.5

MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

or

MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
3.5

Minimum Total Credits: 44.75

Third Year CORE 2021-2022

CMPE 365 Algorithms I F | 4

ELEC 326 Probability and Random Processes F | 3.5

ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
ELEC 373 Computer Networks W | 3.5

ELEC 374 Digital Systems Engineering W | 4.25



e  ELEC 377 Operating Systems F | 4
e  ELEC 390 Principles of Design and Development W | K3.5
e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e CMPE 223 Software Specifications W | 3
or

e  CMPE 320 Fundamentals of Software Development F | 4
e  Technical Electives (choose 1) F/W | 3
e  Complementary Studies F/W |3

Total Credits: 38.75 or 39.75

Fourth Year CORE 2022-2023

e  ELEC 498 Computer Engineering Project FW | K7 *
e  Technical Electives F/W |20.1 or 21.1
e Complementary Studies F/W |3

Minimum Total Credits: 30.1 or 31.1

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 498

Electives
Computer Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies



Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Computer Engineering Plan, the Engineering Economics course is APSC 221, and the Communications
course is APSC 293 (communications units are also included inside course ELEC 498).

Computer Engineering, B.A.Sc. (Class of 2024)

Elective courses in years three and four are to be chosen from Electives Lists A, B, and C, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1. Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

2. Have at least 5 four-hundred level elective courses.

3. Have at least 3 courses from Electives Lists A, B and C that satisfy the Department criteria for qualified
accreditation units in the categories of engineering science and engineering design.

4. Have at least 3 courses from Elective List B.

5. Counting required core courses and elective courses in all four years, result in a total of no fewer than 157.5
credits for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e  ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5
e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4

e  ELEC 279 Introduction to Object Oriented Programming W | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75

e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
3.5

e  Complementary Studies, List AF |3

Total Credits: 44.75

Third Year CORE 2022-2023

e CMPE 365 Algorithms I F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 373 Computer Networks W | 3.5



e  ELEC 374 Digital Systems Engineering W | 4.25

e  ELEC 377 Operating Systems F | 4

e  ELEC 390 Principles of Design and Development W | K3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e CMPE 223 Software Specifications W | 3
or

e CMPE 320 Fundamentals of Software Development F | 4
e  Technical Electives (choose 1) F/W | 3
e  Complementary Studies F/W/S | 3

Total Credits: 38.75 or 39.75

Fourth Year CORE 2023-2024

e  ELEC 498 Computer Engineering Project FW | K7 *
e  Technical Electives F/W |21.1 or 20.1
e  Complementary Studies, F/W | 3

Minimum Total Credits: 30.1 or 31.1

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 498

Electives
Computer Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies



Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Computer Engineering Program, the Engineering Economics course is APSC 221, and the
Communications course is APSC 293 (communications units are also included inside course ELEC 498).

Computer Engineering, B.A.Sc. (Class of 2025)

Elective courses in years three and four are to be chosen from Electives Lists A, B, and C, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1.
2.
3.

Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

Have at least 5 four-hundred level elective courses.

Have at least 3 courses from Electives Lists A, B, and C that satisfy the Department criteria for qualified
accreditation units in the categories of engineering science and engineering design.

Have at least 3 courses from Elective List B.

Counting required core courses and elective courses in all four years, result in a total of no fewer than 157.5
credits for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2022-2023

APSC 200 Engineering Design and Practice II F/W | K4

APSC 293 Engineering Communications 1 F/W/S | K1

ELEC 221 Electric Circuits F | 4.25

ELEC 252 Electronics I W | 4.25

ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5
ELEC 271 Digital Systems F | 4

ELEC 274 Computer Architecture W | 4

ELEC 278 Fundamentals of Information Structures F | 4
ELEC 279 Introduction to Object Oriented Programming W | 4
ELEC 280 Fundamentals of Electromagnetics W | 3.75

ELEC 299 Mechatronics Project W | K1.5

MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

MTHE 237 Differential Equations for Engineering Science F | 3.5
Complementary Studies, List AF | 3

Total Credits: 41.75

Third Year CORE 2023-2024

CMPE 365 Algorithms I F | 4

ELEC 326 Probability and Random Processes F | 3.5

ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
ELEC 373 Computer Networks W | 3.5

ELEC 374 Digital Systems Engineering W | 4.25

ELEC 377 Operating Systems F | 4

ELEC 390 Principles of Design and Development W | K3.5

APSC 221 Economics and Business Practices in Engineering F/W/S | 3
CMPE 223 Software Specifications W | 3



OR
e  CMPE 320 Fundamentals of Software Development F | 4
e  Technical Electives (choose 1) F/W | 6
e Complementary Studies F/W/S 3

Total Credits: 38.75 or 39.75

Fourth Year CORE 2024-2025

e  ELEC 498 Computer Engineering Project FW | K7 *
e  Technical Electives F/W |21.1 or 20.1
e Complementary Studies F/W 3

Minimum Total Credits: 30.1 or 31.1

* with Departmental and instructor support, students may request to substitute APSC 480 Multi-disciplinary
Industry for ELEC 498 Computer Engineering Project.

Electives
Computer Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Computer Engineering Program, the Engineering Economics course is APSC 221, and the
Communications course is APSC 293 (communications units are also included inside course ELEC 498).

Computer Engineering, ECEi Stream, B.A.Sc. (Class of 2023)

Elective courses in years three and four are to be chosen from Electives Lists A, B, and C, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1. Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

2. Have at least 5 four-hundred level elective courses.

3. Have at least 3 courses from Electives Lists A, B and C that satisfy the Department criteria for qualified
accreditation units in the categories of engineering science and engineering design.

4. Have at least 3 courses from Elective List B.



5. Counting required core courses and elective courses in all four years, result in a total of no fewer than 160.5
credits for the complete program.
Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2020-2021

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e  ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5
e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4

e  ELEC 279 Introduction to Object Oriented Programming W | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75

e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
3.5

e COMM 201 Introduction to Business for Entrepreneurs F | 3

Minimum Total Credits: 44.75

Third Year CORE 2021-2022

e CMPE 365 Algorithms I F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 373 Computer Networks W | 3.5

e  ELEC 374 Digital Systems Engineering W | 4.25

e  ELEC 377 Operating Systems F | 4

e  ELEC 390 Principles of Design and Development W | K3.5

e CMPE 223 Software Specifications W | 3
or

e  CMPE 320 Fundamentals of Software Development F | 4
e COMM 301 Funding New Ventures S | 3

e COMM 302 Launching New Ventures W | 3

e  Technical Electives (choose 1) F/W | 3

e Complementary Studies List A F/W/S |3

Minimum Total Credits: 41.75 or 42.75



Fourth Year CORE 2022-2023

e  ELEC 498 Computer Engineering Project FW | K7 *
e COMM 405 New Business Development F |3
e Technical Electives F/W | 21.1 or 20.1

Minimum Total Credits: 31.1 or 30.1

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 498
Electives

Computer Engineering: Electives

Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

ECEi students are required to take a total of four Complementary Studies courses over 2nd, 3rd and 4th year:
one elective Complementary Studies course from List A (Humanities and Social Sciences) and the required
three courses COMM 301, COMM 302 and COMM 405.

Computer Engineering, ECEi Stream, B.A.Sc. (Class of 2024)

Elective courses in years three and four are to be chosen from Electives Lists A, B, and C, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1. Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

2. Have at least 5 four-hundred level elective courses.

3. Have at least 3 courses from Electives Lists A, B and C that satisfy the Department criteria for qualified
accreditation units in the categories of engineering science and engineering design.

4. Have at least 3 courses from Elective List B.

5. Counting required core courses and elective courses in all four years, result in a total of no fewer than 160.5
credits for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e  ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5



e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4

e  ELEC 279 Introduction to Object Oriented Programming W | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75

e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
3.5

e COMM 201 Introduction to Business for Entrepreneurs F | 3

Minimum Total Credits: 44.75

Third Year CORE 2022-2023

e CMPE 365 Algorithms I F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 373 Computer Networks W | 3.5

e  ELEC 374 Digital Systems Engineering W | 4.25

e  ELEC 377 Operating Systems F | 4

e  ELEC 390 Principles of Design and Development W | K3.5

e CMPE 223 Software Specifications W | 3
OR

e  CMPE 320 Fundamentals of Software Development F | 4
e COMM 301 Funding New Ventures F | 3

e COMM 302 Launching New Ventures W | 3

e  Technical Electives (choose 1) F/W | 3

e Complementary Studies List A F/W/S | 3

Minimum Total Credits: 41.75 or 42.75

Fourth Year CORE 2023-2024
e  ELEC 498 Computer Engineering Project FW | K7 *
e COMM 405 New Business Development F |3

e Technical Electives F/W | 21.1 or 20.1

Minimum Total Credits: 31.1 or 30.1

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 498



Electives
Computer Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

ECEi students are required to take a total of four Complementary Studies courses over 2nd, 3rd and 4th year:
one elective Complementary Studies course from List A (Humanities and Social Sciences) and the required
three courses COMM 301, COMM 302 and COMM 405.

Computer Engineering, ECEi Stream, B.A.Sc. (Class of 2025)

Elective courses in years three and four are to be chosen from Electives Lists A, B, and C, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1. Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

2. Have at least 5 four-hundred level elective courses.

3. Have at least 3 courses from Electives Lists A, B and C that satisfy the Department criteria for qualified
accreditation units in the categories of engineering science and engineering design.

4. Have at least 3 courses from Elective List B.

5. Counting required core courses and elective courses in all four years, result in a total of no fewer than 160.5
credits for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e  ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5
e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4

e  ELEC 279 Introduction to Object Oriented Programming W | 4

e  ELEC 280 Fundamentals of Electromagnetics W | 3.75



e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e COMM 201 Introduction to Business for Entrepreneurs F | 3

Minimum Total Credits: 44.75
Third Year CORE 2023-2024

e CMPE 365 Algorithms I F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 373 Computer Networks W | 3.5

e  ELEC 374 Digital Systems Engineering W | 4.25

e  ELEC 377 Operating Systems F | 4

e  ELEC 390 Principles of Design and Development W | K3.5

e CMPE 223 Software Specifications W | 3
OR

e CMPE 320 Fundamentals of Software Development F | 4
e COMM 301 Funding New Ventures F |3

e COMM 302 Launching New Ventures W |3

e Technical Electives (choose 1) F/W | 3

e Complementary Studies List A F/W/S | 3

Minimum Total Credits: 41.75 or 42.75
Fourth Year CORE 2024-2025

e  ELEC 498 Computer Engineering Project FW | K7 *
e COMM 405 New Business Development F |3
e  Technical Electives F/W |21.1 or 20.1

Minimum Total Credits: 31.1 or 30.1

e  with Departmental and instructor support, students may request to substitute APSC 480 Multi-disciplinary
Industry for ELEC 498 Computer Engineering Project.

Electives
Computer Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering



Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

ECEi students are required to take a total of four Complementary Studies courses over 2nd, 3rd and 4th year: one
elective Complementary Studies course from List A (Humanities and Social Sciences) and the required three courses
COMM 301, COMM 302, COMM 405.

Computer Engineering: Electives
Electives List A

e  ELEC 224 Continuous-Time Signals and Systems W | 3.75
e  ELEC 324 Discrete-Time Signals and Systems F | 4
e  ELEC 344 Sensors and Actuators F | 3.75
e ELEC 353 Electronics I F | 4.25
e  ELEC 372 Numerical Methods and Optimization W | 3.5
e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3
e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3
e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
e ELEC 422 NOT OFFERED 2022-2023 Digital Signal Processing: Random Models and Applications F | 3.5
e  ELEC 425 Machine Learning and Deep Learning F | 3.5
e ELEC 431 Power Electronics F | 3.25
e  ELEC 443 Linear Control Systems F | 4.25
e ELEC 444 NOT OFFERED 2022-2023 Modeling and Computer Control of Mechatronic Systems W | 3.25
e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5
or
e  MECH 456 Introduction to Robotics F | 3.5
e ELEC 451 NOT OFFERED 2022-2023 Digital Integrated Circuit Engineering F | 3.25
e ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5
e  ELEC 464 Wireless Communications W | 3
e  ELEC 470 Computer System Architecture W | 3.5
e  ELEC 472 Artificial Intelligence W | 3.5
e  ELEC 473 Cryptography and Network Security F | 3
e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5
e  ELEC 497 Research Project FW/S | K3.5
e SOFT 423 Software Requirements W | 3
e SOFT 437 Performance Analysis F | 3

Electives List B

e CMPE 204 Logic for Computing Science F/W | K3
e CMPE 251 Data Analytics F | K3



e  CMPE 320 Fundamentals of Software Development F | 4

e CMPE 322 Software Architecture W | K4

e  CMPE 325 Human-Computer Interaction W | 3

e  CMPE 327 Software Quality Assurance F | 3

e  CMPE 332 Database Management Systems W | 3

e CMPE 351 Advanced Data Analytics W | 3

e CMPE 422 Formal Methods in Software Engineering F | 3

e CMPE 425 NOT OFFERED 2022-2023 Advanced User Interface Design W | 3
e CMPE 432 NOT OFFERED 2022-2023 Advanced Database Systems F | 3
e CMPE 434 NOT OFFERED 2022-2023 Distributed Systems F | 3

e  CMPE 452 Neural Networks and Genetic Algorithms F | 3

e  CMPE 454 Computer Graphics W | 3

e  CMPE 457 Image Processing and Computer Vision W | 3

e CMPE 458 Programming Language Processors W | 4

e  ENPH 336 Solid State Devices W | 3.25

FElectives List C

e APSC 303 Professional Internship | 3.5
e APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
e APSC 401 Interdisciplinary Projects W | K4.5

Electrical Engineering

Department Head C. Saavedra

Chair of Undergraduate Studies K. Rudie & Y. Zou - eceugradchair@queensu.ca
Undergraduate Assistant I. Pavich & A. Darbinyan

Office Walter Light Hall, Room 416

Telephone (613) 533-2925

E-mail irina.pavich@queensu.ca

Departmental Web Site http://www.ece.queensu.ca/

Electrical Engineers deal with telecommunications, computers, electronics, signal processing, robotics, biomedicine,
transportation, industrial process control, electrical power generation and distribution, and design and operation of
industrial machinery. The Electrical Engineering plan is intended to prepare graduates for entry into this broad
discipline. Fundamental courses in electric and electronic circuits, electromagnetics, signals and systems, applied
mathematics, and other topics in second and third year provide the basis for specialization in a number of areas through
more advanced elective courses in signal processing, digital and wireless communication, control systems, electric
machines, robotics, power electronics, microwave and optical communication systems, and integrated circuit
engineering. The Electrical Engineering plan also incorporates core and elective courses in digital logic, computer
systems, and software for additional breadth.

The Electrical Engineering plan is "streamed". Through choice of elective courses in third and fourth year, students can
either focus their studies in one or more areas of specialization ("streams"), or pursue a broader coverage of the subject
field. Streams are detailed on the Departmental web pages.

First year courses in Mathematics (APSC 171, APSC 172, APSC 174), Physics (APSC 112), Engineering Practice
(APSC 100) and Computing (APSC 142) form the basis for further study in Electrical Engineering. Good performance
in these courses is advisable for students planning to enter this program.



Electrical Engineering, B.A.Sc. (Class of 2023)

Elective courses in years three and four are to be chosen from Electives Lists A and B, and by consulting suggested

Streams and prerequisite paths. Your complete degree program must:

bl

Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

Have at least 5 courses from Electives List A.
Have at least 5 four-hundred level elective courses.

Counting required core courses and elective courses in all four years, result in a total of no fewer than 157.5

credits for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2020-2021

APSC 200 Engineering Design and Practice II F/W | K4
APSC 293 Engineering Communications 1 F/W/S | K1
ELEC 221 Electric Circuits F | 4.25

ELEC 224 Continuous-Time Signals and Systems W | 3.75
ELEC 252 Electronics I W | 4.25

ELEC 271 Digital Systems F | 4

ELEC 274 Computer Architecture W | 4

ELEC 278 Fundamentals of Information Structures F | 4
ELEC 280 Fundamentals of Electromagnetics W | 3.75
ELEC 299 Mechatronics Project W | K1.5

MTHE 228 Complex Analysis W | 3.5

MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |

3.5
Complementary Studies, List A F/W/S |3

Minimum Total Credits: 44.5

Third Year CORE 2021-2022

ELEC 324 Discrete-Time Signals and Systems F | 4

ELEC 326 Probability and Random Processes F | 3.5

ELEC 353 Electronics I F | 4.25

ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
ELEC 372 Numerical Methods and Optimization W | 3.5

ELEC 381 Applications of Electromagnetics W | 3.75

ELEC 390 Principles of Design and Development W | K3.5

ENPH 336 Solid State Devices W | 3.25

APSC 221 Economics and Business Practices in Engineering F/W/S | 3
Technical Electives (choose 1) F/W |3

Complementary Studies F/W/S | 3

Minimum Total Credits: 38.75



Fourth Year CORE 2022-2023

e  ELEC 490 Electrical Engineering Project FW | K7 *
e Technical Electives F/W | 21.35
e  Complementary Studies F/W/S | 3

Total Credits: 31.35

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 490
Electives

Electrical Engineering: Electives

Course Prerequisites

Normally, registration in a course offered by the ECE Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Electrical Engineering Plan, the Engineering Economics course is APSC 221, and the Communications
course is APSC 293 (1 credit of communications units are also included in course ELEC 490).

Electrical Engineering, B.A.Sc. (Class of 2024)

Elective courses in years three and four are to be chosen from Electives Lists A and B, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

Have at least 5 courses from Electives List A.

Have at least 5 four-hundred level elective courses.

Counting required core courses and elective courses in all four years, result in a total of no fewer than 157.5
credits for the complete program.

il A

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e  ELEC 224 Continuous-Time Signals and Systems W | 3.75
e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4



e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75
e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
35

e  Complementary Studies F/W/S | 3

Minimum Total Credits: 44.5
Third Year CORE 2022-2023

e  ELEC 324 Discrete-Time Signals and Systems F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e ELEC 353 Electronics I F | 4.25

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 372 Numerical Methods and Optimization W | 3.5

e ELEC 381 Applications of Electromagnetics W | 3.75

e  ELEC 390 Principles of Design and Development W | K3.5

e  ENPH 336 Solid State Devices W | 3.25

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  Technical Electives (choose 1) F/W | 3

e  Complementary Studies F/W/S | 3

Minimum Total Credits: 38.75
Fourth Year CORE 2023-2024

e  ELEC 490 Electrical Engineering Project FW | K7 *
e Technical Electives F/W | 21.35
e  Complementary Studies F/W |3

Total Credits: 31.35

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 490

Electives
Electrical Engineering: Electives

Course Prerequisites



Normally, registration in a course offered by the ECE Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Electrical Engineering Plan, the Engineering Economics course is APSC 221, and the Communications
course is APSC 293 (1 credit of communications units are also included in course ELEC 490).

Electrical Engineering, B.A.Sc. (Class of 2025)

Elective courses in years three and four are to be chosen from Electives Lists A and B, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.
Have at least 5 courses from Electives List A.
Have at least 5 four-hundred level elective courses.

L=

Counting required core courses and elective courses in all four years, result in a total of no fewer than 157.5
credits for the complete program.
Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4
e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 224 Continuous-Time Signals and Systems W | 3.75
e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75
e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e Complementary Studies, List A F/'W/S | 3

Minimum Total Credits: 44.5

Third Year CORE 2023-2024

e  ELEC 324 Discrete-Time Signals and Systems F | 4
e  ELEC 326 Probability and Random Processes F | 3.5
e ELEC 353 Electronics I F | 4.25



e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4

e  ELEC 372 Numerical Methods and Optimization W | 3.5

e ELEC 381 Applications of Electromagnetics W | 3.75

e  ELEC 390 Principles of Design and Development W | K3.5

e  ENPH 336 Solid State Devices W | 3.25

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  Technical Electives (choose 1) F/W | 3

e  Complementary Studies F/W/S | 3

Minimum Total Credits: 38.75

Fourth Year CORE 2024-2025

e  ELEC 490 Electrical Engineering Project FW | K7 *
e  Complementary Studies F/W |3
e Technical Electives F/W | 21.35

Total Credits: 31.35

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 490.
Electives

Electrical Engineering: Electives

Course Prerequisites

Normally, registration in a course offered by the ECE Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Electrical Engineering Plan, the Engineering Economics course is APSC 221, and the Communications
course is APSC 293 (1 credit of communications units are also included in course ELEC 490).

Electrical Engineering, ECEi Stream, B.A.Sc. (Class of 2023)

Elective courses in years three and four are to be chosen from Electives Lists A and B, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:



1) Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

2) Have at least 5 courses from Electives List A.

3) Have at least 5 four-hundred level elective courses.

4) Counting required core courses and elective courses in all four years, result in a total of no fewer than 160.5 credits
for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2020-2021

e  APSC 200 Engineering Design and Practice I F/W | K4
e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e  ELEC 224 Continuous-Time Signals and Systems W | 3.75
e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75
e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
3.5

e COMM 201 Introduction to Business for Entrepreneurs F | 3

Minimum Total Credits: 44.5

Third Year CORE 2021-2022

e  ELEC 324 Discrete-Time Signals and Systems F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e ELEC 353 Electronics I F | 4.25

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 372 Numerical Methods and Optimization W | 3.5

e ELEC 381 Applications of Electromagnetics W | 3.75

e  ELEC 390 Principles of Design and Development W | K3.5
e  ENPH 336 Solid State Devices W | 3.25

e COMM 301 Funding New Ventures S | 3

e COMM 302 Launching New Ventures W | 3

e  Technical Electives (choose 1) F/W | 3

e Complementary Studies List A F/W/S |3

Minimum Total Credits: 41.75

Fourth Year CORE 2022-2023



e  ELEC 490 Electrical Engineering Project FW | K7 *
e COMM 405 New Business Development F |3
e Technical Electives F/W | 21.35

Minimum Total Credits: 31.35

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 490

Electives
Electrical Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the ECE Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

ECEi students are required to take a total of four Complementary Studies courses over 2nd, 3rd and 4th year:
one elective Complementary Studies course from List A (Humanities and Social Sciences) and the required three
courses COMM 301, COMM 302, and COMM 405.

Electrical Engineering, ECEi Stream, B.A.Sc. (Class of 2024)

Elective courses in years three and four are to be chosen from Electives Lists A and B, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1) Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.

2) Have at least 5 courses from Electives List A.

3) Have at least 5 four-hundred level elective courses.

4) Counting required core courses and elective courses in all four years, result in a total of no fewer than 160.5 credits
for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e  ELEC 224 Continuous-Time Signals and Systems W | 3.75
e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4



e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75
e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 235 NOT OFFERED 2022-2023 - Differential Equations for Electrical and Computer Engineers F |
35

e COMM 201 Introduction to Business for Entrepreneurs F | 3

Minimum Total Credits: 44.5
Third Year CORE 2022-2023

e  ELEC 324 Discrete-Time Signals and Systems F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e ELEC 353 Electronics I F | 4.25

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 372 Numerical Methods and Optimization W | 3.5

e ELEC 381 Applications of Electromagnetics W | 3.75

e  ELEC 390 Principles of Design and Development W | K3.5
e  ENPH 336 Solid State Devices W | 3.25

e COMM 301 Funding New Ventures F | 3

e COMM 302 Launching New Ventures W | 3

e  Technical Electives (choose 1) F/W | 3

e  Complementary Studies List A F/W/S |3

Minimum Total Credits: 41.75
Fourth Year CORE 2023-2024
e  ELEC 490 Electrical Engineering Project FW | K7 *
e COMM 405 New Business Development F |3
e Technical Electives F/W | 21.35
Minimum Total Credits: 31.35
* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 490
Electives

Electrical Engineering: Electives

Course Prerequisites



Normally, registration in a course offered by the ECE Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

ECEi students are required to take a total of four Complementary Studies courses over 2nd, 3rd and 4th year:
one elective Complementary Studies course from List A (Humanities and Social Sciences) and the required three
courses COMM 301, COMM 302, and COMM 405.

Electrical Engineering, ECEi Stream, B.A.Sc. (Class of 2025)

Elective courses in years three and four are to be chosen from Electives Lists A and B, and by consulting suggested
Streams and prerequisite paths. Your complete degree program must:

1) Satisfy the minimum Accreditation Units (AU) set by ECE in each CEAB category.
2) Have at least 5 courses from Electives List A.
3) Have at least 5 four-hundred level elective courses.

4) Counting required core courses and elective courses in all four years, result in a total of no fewer than 160.5 credits
for the complete program.

Available combinations of elective courses are subject to timetabling constraints.

Second Year CORE 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4
e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e  ELEC 224 Continuous-Time Signals and Systems W | 3.75
e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ELEC 280 Fundamentals of Electromagnetics W | 3.75
e  ELEC 299 Mechatronics Project W | K1.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5
or

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e COMM 201 Introduction to Business for Entrepreneurs F | 3

Minimum Total Credits: 44.5

Third Year CORE 2023-2024



e  ELEC 324 Discrete-Time Signals and Systems F | 4

e  ELEC 326 Probability and Random Processes F | 3.5

e ELEC 353 Electronics I F | 4.25

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 372 Numerical Methods and Optimization W | 3.5

e ELEC 381 Applications of Electromagnetics W | 3.75

e  ELEC 390 Principles of Design and Development W | K3.5
e  ENPH 336 Solid State Devices W | 3.25

e COMM 301 Funding New Ventures S |3

e COMM 302 Launching New Ventures W |3

e  Technical Electives (choose 1) F/W | 3

e Complementary Studies List A F/W |3

Minimum Total Credits: 41.75

Fourth Year CORE 2024-2025

e  ELEC 490 Electrical Engineering Project FW | K7 *
e COMM 405 New Business Development F| 3
e Technical Electives F/W | 21.35

Minimum Total Credits: 31.35

* with Departmental and instructor support, students may request to substitute APSC 480 for ELEC 490

Electives
Electrical Engineering: Electives
Course Prerequisites

Normally, registration in a course offered by the Department is allowed provided a mark of at least D- has been
achieved in each of the prerequisites for the course. Students having one course prerequisite (numbered 200 or higher)
with a mark of FR may still be able to register in a course offered by the Department provided their Engineering
Cumulative GPA is at least 2.0 at the end of the previous session. Prerequisites are listed under the calendar description
for each course.

Complementary Studies

ECEi students are required to take a total of four Complementary Studies courses over 2nd, 3rd and 4th year:
one elective Complementary Studies course from List A (Humanities and Social Sciences) and the required
three courses COMM 301, COMM 302, and COMM 405.



Electrical Engineering: Electives

Electives List A

e  ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5

e  ELEC 279 Introduction to Object Oriented Programming W | 4

e  ELEC 333 Electric Machines W | 4.25

e  ELEC 344 Sensors and Actuators F | 3.75

e  ELEC 373 Computer Networks W | 3.5

e  ELEC 374 Digital Systems Engineering W | 4.25

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3

e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3

e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4

e ELEC 422 NOT OFFERED 2022-2023 Digital Signal Processing: Random Models and Applications F | 3.5
e  ELEC 425 Machine Learning and Deep Learning F | 3.5

e ELEC 431 Power Electronics F | 3.25

e  ELEC 433 Energy and Power Systems W | 3.5

e ELEC 436 NOT OFFERED 2022-2023 Electric Machines and Control W | 3

e  ELEC 443 Linear Control Systems F | 4.25

e ELEC 444 NOT OFFERED 2022-2023 Modeling and Computer Control of Mechatronic Systems W | 3.25



e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5
or

e  MECH 456 Introduction to Robotics F | 3.5

e ELEC 451 NOT OFFERED 2022-2023 Digital Integrated Circuit Engineering F | 3.25
e ELEC 454 NOT OFFERED 2022-2023 Analog Electronics W | 3.25

e  ELEC 457 Integrated Circuits and System Applications F | 3.25

e ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5

e  ELEC 464 Wireless Communications W | 3

e  ELEC 470 Computer System Architecture W | 3.5

e  ELEC 472 Attificial Intelligence W | 3.5

e  ELEC 473 Cryptography and Network Security F | 3

e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  ELEC 481 Applications of Photonics F | 3

e ELEC 483 Microwave and RF Circuits and Systems W | 4.25

e ELEC 486 NOT OFFERED 2022-2023 Fiber Optic Communications F | 3.75
e ELEC 497 Research Project FW/S | K3.5

FElectives List B

e APSC 303 Professional Internship | 3.5

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
e APSC 401 Interdisciplinary Projects W | K4.5

e  CHEE 340 Biomedical Engineering W | 3.5

e  ENPH 460 Laser Optics W | 3.5

e CMPE 3XX Any Third Year Computing Science Course | 3

e CMPE 4XX Any Fourth Year Computing Science Course | 3

e  MTHE 337 Introduction to Operations Research Models W | 3

e  MTHE 367 NOT OFFERED 2022-2023 - Engineering Data Analysis W | 3.5

e  MTHE 430 Control Theory F | 4

e  MTHE 455 Stochastic Processes and Applications F | 3.5

e  MTHE 472 Optimization and Control of Stochastic Systems W | 3.5

e  MTHE 474 Information Theory F | 3.5

e  MTHE 477 Data Compression and Source Coding: Theory and Algorithms W | 3

e  MTHE 478 NOT OFFERED 2022-2023 - Topics in Communication Theory F/W | 3
e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 328 Dynamics and Vibration F | 3.5

e  MECH 393 Biomechanical Product Development W | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e  MECH 455 Computer Integrated Manufacturing F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e MECH 478 Biomaterials F | 3.5

e  MECH 494 Kinematics of Human Motion W | 3.5

e  MINE 472 Not Offered 2021-2022 Mining Systems, Automation, and Robotics O/L | K3.5

Engineering Chemistry



Department Head B. Amsden

Chair of Undergraduate Studies L. Wells
Undergraduate Assistant L.D. Joanette

Office Dupuis Hall, Room 205

Telephone (613) 533-6000 Ext. 74829

E-mail undergrad@chee.queensu.ca

Departmental Web Site http://www.chemeng.queensu.ca

The Engineering Chemistry program is offered by the Department of Chemical Engineering with the close cooperation
of the Department of Chemistry. The academic program is accredited by the Canadian Engineering Accreditation
Board as an engineering discipline and the Canadian Society for Chemistry as a chemistry program. The curriculum
integrates a core of chemistry with a body of engineering in a manner that allows chemical knowledge to be put into
practice. Beginning with a concentration on basic engineering principles, science, and mathematics, students can gain
specialization in areas such as process chemistry, materials science, biosciences and pharmaceuticals, through selection
of electives and thesis project. They also work on group design projects throughout the design spine. In their fourth
year students work on a year-long research thesis project, under the supervision of academic staff. All students have
access to a computing facility, equipped with software programs and simulators.

Ancillary Fees

Chemical Engineering and Engineering Chemistry students may be required to pay ancillary fees for course related
learning materials, safety equipment and field trips.

Engineering Chemistry, B.A.Sc. (Class of 2023)
Second Year CORE 2020-2021

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 270 ChemEtronics F | K3

e  ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 222 Methods of Structure Determination W | 3.75

e  ENCH 245 Applied Organic Chemistry I W | 4.75

Minimum Total Credits: 46.25
Third Year CORE 2021-2022

e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5
e  CHEE 321 Chemical Reaction Engineering F | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5



e  ENCH 213 Introduction to Chemical Analysis F | 4.75

e  ENCH 312 Transition Metal Chemistry F | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 363 Electrochemical Engineering* W | 3.5

e  ENCH 399 Experimental Chemistry II W | 3.5

e Electives (minimum 6 credits) F/W | 6

Minimum Credits: 43.75

Fourth Year CORE 2022-2023

e  CHEE 460 Applied Surface and Colloid Science F | 3.5

e  ENCH 313 Quantum Mechanics F | 3.5

e CHEE 324 NOT OFFERED 2022-2023 Organic Process Development W | 3.5
e CHEE 471 Chemical Process Design FW | K7

e  ENCH 417 Research Project FW | 9

e  CHEE 415 Engineering Chemistry Laboratory W | 4

e  CHEE 463 Electrochemical Energy Systems W | 3.5

e  Electives (minimum 12 credits) F/W | 12

Minimum Total Credits: 46

Technical Electives:

Students in the ENCH program are required to take two (2) technical elective courses from the approved Group A list
(any combination from Materials, Environment, Biosciences, and General lists), and one (1) technical elective course
from the approved Group B list.

Engineering Chemistry: Technical Electives
Complementary Studies:

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics:
To meet the engineering economics requirement students take APSC 221 (this is a CORE course).

Communications:



To meet the communications requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

Engineering Chemistry, B.A.Sc. (Class of 2024)

Second Year CORE 2021-2022

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 270 ChemEtronics F | K3

e ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 222 Methods of Structure Determination W | 3.75

e  ENCH 245 Applied Organic Chemistry [ W | 4.75

Minimum Total Credits: 46.25

Third Year CORE 2022-2023

e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e CHEE 330 Heat and Mass Transfer F | 3.5

e CHEE 380 Biochemical Engineering F | 3.5

e  ENCH 213 Introduction to Chemical Analysis F | 4.75

e  ENCH 312 Transition Metal Chemistry F | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  CHEE 331 Design of Unit Operations W | K4.5

e  CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 363 Electrochemical Engineering* W | 3.5

e  ENCH 399 Experimental Chemistry II W | 3.5
Electives (minimum 6 credits) F/W | 6

Minimum Credits: 43.75

Fourth Year CORE 2023-2024

e  CHEE 460 Applied Surface and Colloid Science F | 3.5

e  ENCH 313 Quantum Mechanics F | 3.5

e  CHEE 471 Chemical Process Design FW | K7

e  ENCH 417 Research Project FW | 9

e CHEE 324 NOT OFFERED 2022-2023 Organic Process Development W | 3.5
e  CHEE 415 Engineering Chemistry Laboratory W | 4



e  CHEE 463 Electrochemical Energy Systems W | 3.5
Electives (minimum 12 credits) F/W | 12

Minimum Total Credits: 46

Technical Electives:

Students in the ENCH program are required to take two (2) courses from the approved Group A list (any combination
from Materials, Environment, Biosciences, and General lists), and one (1) course from the approved Group B list.

Engineering Chemistry: Technical Electives

Complementary Studies:

Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Economics:
To meet the engineering economics requirement, students take APSC 221.
Communications:

To meet the communications requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

Engineering Chemistry, B.A.Sc. (Class of 2025)
Second Year CORE 2022-2023

e  CHEE 209 Analysis of Process Data F | 3.5

e  CHEE 221 Chemical Processes and Systems F | 3.5

e  CHEE 270 ChemEtronics F | K3

e ENCH 211 Main Group Chemistry F | 4.75

e  ENCH 212 Principles of Chemical Reactivity F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e CHEE 222 Process Dynamics and Numerical Methods W | 3.5
e  CHEE 223 Fluid Mechanics W | 3.5

e  ENCH 222 Methods of Structure Determination W | 3.75

e  ENCH 245 Applied Organic Chemistry [ W | 4.75

Minimum Total Credits: 46.25



Third Year CORE 2023-2024

e  CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

e  CHEE 321 Chemical Reaction Engineering F | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 380 Biochemical Engineering F | 3.5

e  ENCH 213 Introduction to Chemical Analysis F | 4.75

e ENCH 312 Transition Metal Chemistry F | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e CHEE 324 NOT OFFERED 2022-2023 Organic Process Development W | 3.5
e  CHEE 331 Design of Unit Operations W | K4.5

e CHEE 361 Engineering Communications, Ethics & Professionalism W | K1
e  CHEE 363 Electrochemical Engineering* W | 3.5

e  ENCH 399 Experimental Chemistry II W | 3.5

e  ELECTIVES (minimum 3 credits) F/W | 3

Minimum Total Credits: 44.25
Fourth Year CORE 2024-2025

e  CHEE 460 Applied Surface and Colloid Science F | 3.5
e  ENCH 313 Quantum Mechanics F | 3.5

e  CHEE 471 Chemical Process Design FW | K7

e  ENCH 417 Research Project FW | 9

e  CHEE 415 Engineering Chemistry Laboratory W | 4

e  CHEE 463 Electrochemical Energy Systems W | 3.5
Electives (minimum 15 credits) F/W | 15

Minimum Total Credits: 45.5

Technical Electives:

Students in the ENCH program are required to take two (2) courses from the approved Group A list (any combination
from Materials, Environment, Biosciences, and General lists), and one (1) course from the approved Group B list.

Engineering Chemistry: Technical Electives

Engineering Economics:

To meet the engineering economics requirement, students take APSC 221.

Communications:

To meet the communications requirement, students take APSC 293 and CHEE 361 (these are CORE courses).

Complementary Studies:



Students choose a total of 9 credits from the approved Lists A or B, of which 3 credits must be taken from List A.

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans.

Engineering Chemistry: Technical Electives

TECHNICAL ELECTIVES

PLEASE NOTE: Some of these elective courses may not be available to students due to pre-requisite course
requirements. The student is responsible for confirming that he/she has the necessary prerequisites or permission of the
instructor.

PLEASE NOTE: Course availability and the term in which a course is held can change from one academic year to the
next. This can occur due to instructor availability or a change to departmental resources. Please refer to SOLUS to
find out if the TECH course is offered this upcoming year.

GROUP A TECHNICAL ELECTIVES
Biomedical

e  CHEE 340 Biomedical Engineering W | 3.5

e  CHEE 440 Pharmaceutical Technology W | 3.5

e  MECH 393 Biomechanical Product Development W | 3.5
e  MECH 492 Biological Fluid Dynamics F | 3.5

Energy, Energy Resources, and Petroleum Engineering

e  CHEE 414 Foundations of the Oil and Gas Industry W | K3.5

e  MECH 435 Internal Combustion Engines W | 3.5

e MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5
e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

Environmental

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e CHEE 484 NOT OFFERED 2022-2023 Bioremediation W | 3.5
e CIVL 371 Groundwater Engineering F | 3.75

e  CIVL 372 Water and Wastewater Engineering W | 4

e CIVL 451 Lake, Reservoir and Coastal Engineering F | 3.75

e CIVL 471 Subsurface Contamination F | 4

Materials Processing

e CHEE 323 Industrial Catalysis W | 3.5
e  CHEE 490 NOT OFFERED 2022-2023 Polymer Formulations and Processing Technology W | 3.5



Minerals Processing

e MINE 331 Methods of Mineral Separation F | 4.5

e MINE 335 Mineral Processing F | 3

e  MINE 451 Chemical Extraction of Metals F | 4

e  MNTC 306 Mineral Processing Unit Operations O/L | 3

e  MNTC 311 Ore Body Modelling and Resource Estimation O/L | 4.5
e  MNTC 415 Metal Extraction Processes O/L | 4

General

e APSC 303 Professional Internship | 3.5

e  APSC 381 Advanced Design and Skills for Innovation W | K3.5

e APSC 401 Interdisciplinary Projects W | K4.5

e  CHEE 319 Process Dynamics and Control W | 3.5

e  CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5

e  CHEE 412 Transport Phenomena W | 3.5

e CHEE 418 Strategies for Process Investigations F | 3.5

e CHEE 434 NOT OFFERED 2022-2023 Process Control II W | 3.5

e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4
e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

NOTE: APSC 303 will count as a Group A Technical Elective upon successful completion of internship.
GROUP B TECHNICAL ELECTIVES

All CHEM/ENCH courses numbered from 311 to 489, excluding those courses already required in the core of the
program, can be considered as a Group B TECH course.

e  ENCH 311 Mechanistic Organic Chemistry F | 3.5

e  ENCH 321 Instrumental Chemical Analysis W | 3

e  ENCH 322 The Chemical Bond: Computation and Spectroscopy W | 3.5
e  ENCH 323 Biological Chemistry W | 3

e  ENCH 326 Environmental and Green Chemistry W | 3

e ENCH 411 Advanced Analytical Chemistry F | 3

e ENCH 412 NOT OFFERED 2022-2023 - Statistical Mechanics W | 3

e  ENCH 413 Computational Chemistry F | 3

e ENCH 414 Catalysis F | 3

e ENCH 421 Advanced Methods in Physical Chemistry W | 3

e  ENCH 422 Not Offered 2022-2023 Synthetic Organic Chemistry W | 3.5
e  ENCH 423 Topics in Inorganic and Organometallic Chemistry W | 3

e  ENCH 424 Polymer Chemistry W | 3

e  ENCH 425 NOT OFFERED 2022-2023 - Self-Assembly and Materials W | 3

Engineering Physics

Department Head Rob Knobel
Chair of Undergraduate Studies Jun Gao



Undergraduate Assistant Melissa Balson

Department Office Stirling Hall, Room 205

Email 4mjb5@queensu.ca Telephone (613) 533-2707
Departmental Web Site http://www.queensu.ca/physics

Core courses in the Engineering Physics plan provide the student with fundamental physical principles and theoretical
tools for professional practice as well as a firm foundation in modern experimental techniques. To relate these abilities
to the attitudes and knowledge of other engineering disciplines, the plan has four sub-plans: electrical, materials,
mechanical, and computing. These sub-plans provide a sequence of courses in other engineering departments and thus
provide career or graduate studies opportunities in both engineering and applied physics.

NOTE: Students will not be registered in any core second year engineering physics courses until they have
passed all the required first year mathematics and physics courses. It is strongly recommended that students
have a grade of C- or better in the first year mathematics and physics courses.

Fourth year elective courses must be chosen such that at the end of the academic plan each student meets or exceeds the
Canadian Engineering Accreditation Board (CEAB) program requirements. A spreadsheet will be provided by the
Undergraduate Chair to aid fourth year students with their course selection.

Options available:

e  Electrical Option
e  Materials Option
e Mechanical Option

e  Computing Option
Engineering Physics, B.A.Sc. (Class of 2023)
Second Year CORE - 2020-2021

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  ELEC 221 Electric Circuits F | 4.25

e ENPH 211 Applied Physics W | 3.5

e ENPH 213 Computational Engineering Physics W | 4

e  ENPH 239 Electricity and Magnetism W | 3.5

e  ENPH 242 Relativity and Quanta F | 3.5

e  ENPH 252 DELETED - Management of Experimental Data W | 1.25
e  ENPH 253 Engineering Physics Laboratory W | K3.5

e  MTHE 227 Vector Analysis F | 3

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

Electrical Sub-Plan (P1)

e ELEC 252 Electronics I W | 4.25
e  ELEC 278 Fundamentals of Information Structures F | 4
e ELEC 224 Continuous-Time Signals and Systems W | 3.75

Minimum Units: 46.75



Materials Sub-Plan (P3)

e  MECH 241 Fluid Mechanics I W | 3.5
e  MECH 270 Materials Science and Engineering F | 3.5
e  ENPH 225 Mechanics W | 3.5

Minimum Units: 45.25
Mechanical Sub-Plan (P4)

e  MECH 230 Applied Thermodynamics I F | 3.5
e  MECH 241 Fluid Mechanics T W | 3.5
e  ENPH 225 Mechanics W | 3.5

Minimum Units: 45.25

Computing Sub-Plan (P6)
e  CMPE 212 Introduction to Computing Science Il F/W | 4
e  ELEC 278 Fundamentals of Information Structures F | 4

e  ENPH 225 Mechanics W | 3.5

Minimum Units: 46.25

Third Year CORE - 2021-2022

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  ENPH 344 Introduction to Quantum Mechanics F | 3.5

e  ENPH 345 Quantum Physics of Atoms, Nuclei and Particles W | 3.5

e  ENPH 353 Engineering Physics Experiment Design F | 2.5
e  ENPH 354 Engineering Physics Design Project W | 3.5
e  ENPH 316 Mathematical Methods in Physics I F | 3.5

Notes:

* ENPH 317 can be taken in 3rd or 4th year and is a Physics List A elective.

** Students are free to take Complementary Studies courses at any time in their program that suits their interests,
workloads, and schedules. Read explanatory notes on Complementary Studies at the end of this section.

APSC 303 may be taken as a List B technical elective for students that have successfully completed the internship

program (QUIP).

APSC 381 may be taken as a technical elective for students particularly interested in engineering design.

Physics list A electives ENPH 491 and ENPH 495 typically are not offered every year, thus students may want to

consider adding them to their third year program.



Note: In the third year of the Engineering Physics program students may apply to the Accelerated Masters program. In
this program, students work closely with a supervisor in the summer after the third year of school doing research that
leads towards a Masters degree in Physics or Engineering Physics. To accelerate students' progress towards a Masters
degree, students take two graduate courses in their fourth year. These courses replace the Engineering Elective and a
List "A" or List "B" course in the undergraduate program. Students enroll in ENPH 555 for their undergraduate thesis
instead of ENPH 455. Students are admitted based on a minimum GPA of 3.7 and acceptance by a supervisor. Students
are expected to finish their full Masters degree within 16 months after the undergraduate program, saving a year of
time. For details see http://queensu.ca/physics/undergrad-studies/accelerated-msc-masc

Electrical Sub-Plan (P1)

e ELEC 353 Electronics I F | 4.25

e  ENPH 336 Solid State Devices W | 3.25

e  ENPH 372 Thermodynamics W | 3.5

e  ELEC 324 Discrete-Time Signals and Systems F | 4
e  ENPH 225 Mechanics W | 3.5

Minimum Units: 41.75
Materials Sub-Plan (P3)

e  ENPH 334 Electronics for Applied Scientists F | 5

e  ENPH 372 Thermodynamics W | 3.5

e  MECH 370 Principles of Materials Processing F | 3.5

e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
e  MECH 397 Mechanical and Materials Engineering Laboratory I W | K2

Minimum Units: 39
Mechanical Sub-Plan (P4)

e  ENPH 334 Electronics for Applied Scientists F | 5
e  MECH 330 Applied Thermodynamics IT F | 3.5

e  MECH 341 Fluid Mechanics [I W | 3.5

e  MECH 346 Heat Transfer W | 3.5

e  MECH 350 Automatic Control W | 3.5

Minimum Units: 38.5
Computing Sub-Plan (P6)

e  CMPE 320 Fundamentals of Software Development F | 4
e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ENPH 334 Electronics for Applied Scientists F | 5

e  ENPH 372 Thermodynamics W | 3.5



Fourth Year CORE - 2022-2023

e  ENPH 431 Electromagnetic Theory F | 3.5

e  ENPH 453 Advanced Physics Laboratory W | 3.5

e ENPH 454 Advanced Engineering Physics Design Project F | 4.5

e  ENPH 455 Engineering Physics Thesis FW | 4

e  Engineering Elective (any 200-, 300- or 400-level Engineering and Applied Science course) F/W |3

Note:

* Students may take ENPH 555 as an alternative to ENPH 455. See the Notes regarding the Accelerated Masters
program after the 3rd year program listing.

** Students may instead take APSC 480, Multi-disciplinary Industry Engineering Design Project (9 credits FW) as a
substitute for ENPH 454 and one list "B" course.

One from Physics List A:
Physics List A:

e  ENPH 317 Mathematical Methods in Physics II W | 3.5

e  ENPH 321 Advanced Mechanics F | 3.5

e  ENPH 414 Introduction to General Relativity W | 3

e  ENPH 460 Laser Optics W | 3.5

e  ENPH 472 Statistical Mechanics F | 3.5

e  ENPH 479 High Performance Computing in Engineering Physics W | 3

e ENPH 480 Solid State Physics F | 3.5

e  ENPH 483 NOT OFFERED 2022-2023 - Nanoscience and Nanotechnology W | 3.5
e  ENPH 490 Nuclear Physics F | 3.5

e  ENPH 491 NOT OFFERED 2022-2023 - Physics of Nuclear Reactors F | 3.5
e  ENPH 495 Introduction to Medical Physics W | 3

Electrical Sub-Plan (P1)

Two courses from Electrical List B, and one course from Electrical List B or Physics List A, at least one of which must
be numbered above 400*:

Electrical List B:

e  ELEC 326 Probability and Random Processes F | 3.5

e ELEC 333 Electric Machines W | 4.25

e  ELEC 344 Sensors and Actuators F | 3.75

e  ELEC 373 Computer Networks W | 3.5

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3

e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3

e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4

e ELEC 422 NOT OFFERED 2022-2023 Digital Signal Processing: Random Models and Applications F | 3.5



e ELEC 431 Power Electronics F | 3.25

e  ELEC 443 Linear Control Systems F | 4.25

e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5

e ELEC 451 NOT OFFERED 2022-2023 Digital Integrated Circuit Engineering F | 3.25
e ELEC 454 NOT OFFERED 2022-2023 Analog Electronics W | 3.25

e  ELEC 457 Integrated Circuits and System Applications F | 3.25

e ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5

e  ELEC 464 Wireless Communications W | 3

e ELEC 483 Microwave and RF Circuits and Systems W | 4.25

e ELEC 486 NOT OFFERED 2022-2023 Fiber Optic Communications F | 3.75
e  CHEE 340 Biomedical Engineering W | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other options within Engineering Physics.

Minimum Units: 36.5
Materials Sub-Plan (P3)

e  ENPH 480 Solid State Physics F | 3.5
Materials List B:

Two courses from Materials List B*:

e  MECH 423 Introduction to Microsystems W | 3.5

e MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5
e  MECH 470 Deformation Processing W | 3.5

e  MECH 476 Engineering of Polymers and Composite Materials W | 3.5
e MECH 478 Biomaterials F | 3.5

e  MECH 479 Nano-Structured Materials F | 3.5

e  MECH 483 Nuclear Materials F | 3.5

e MECH 484 DELETED - Introduction to Ceramics F | 3.5

e  CHEE 340 Biomedical Engineering W | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a list B course above with a
list B course from one of the other options within Engineering Physics.

Minimum Units: 38

Mechanical Sub-Plan (P4)

Three courses: two from Mechanical List B, and one from Physics List A or Mechanical List B*:



Mechanical List B:

e  CHEE 340 Biomedical Engineering W | 3.5

e  MECH 420 NOT OFFERED 2022-2023 - Vibrations W | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5
e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4
e  MECH 435 Internal Combustion Engines W | 3.5

e MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics IIT W | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5

e  MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5
e  MECH 456 Introduction to Robotics F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 481 NOT OFFERED 2022-2023 Wind Energy F | 3.5

e  MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other options within Engineering Physics.

Minimum Units: 37.5
Computing Sub-Plan (P6)

Three courses: two from Computing List B and one from Physics List A or Computing List B. At least one of the
Computing List B courses must be numbered above 400%*:

Computing List B:

e  CHEE 340 Biomedical Engineering W | 3.5

e  CMPE 330 Computer-Integrated Surgery F | 3

e CMPE 365 Algorithms I F | 4

e  CMPE 452 Neural Networks and Genetic Algorithms F | 3

e CMPE 454 Computer Graphics W | 3

e  CMPE 457 Image Processing and Computer Vision W | 3

e  CMPE 458 Programming Language Processors W | 4

e CMPE 472 Medical Informatics W | 3

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 374 Digital Systems Engineering W | 4.25

e  ELEC 377 Operating Systems F | 4

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3



e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3
Note:

"With permission of the instructor.

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other sub-plans within Engineering Physics.

Minimum Units: 37.5

Complementary Studies:

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Engineering Physics Plan, the Engineering Economics course is APSC 221, and the Communications
requirements are met through courses in the core plan.

Engineering Physics, B.A.Sc. (Class of 2024)
Second Year CORE 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MTHE 227 Vector Analysis F | 3

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e  ENPH 242 Relativity and Quanta F | 3.5

e  ELEC 221 Electric Circuits F | 4.25

e ENPH 211 Applied Physics W | 3.5

e  ENPH 239 Electricity and Magnetism W | 3.5

e ENPH 252 DELETED - Management of Experimental Data W | 1.25
e  ENPH 253 Engineering Physics Laboratory W | K3.5

e  ENPH 213 Computational Engineering Physics W | 4

Electrical Sub-Plan (P1)

e  ELEC 224 Continuous-Time Signals and Systems W | 3.75
e ELEC 252 Electronics I W | 4.25
e  ELEC 278 Fundamentals of Information Structures F | 4

Minimum Units: 46.5
Materials Sub-Plan (P3)

e  ENPH 225 Mechanics W | 3.5
e  MECH 270 Materials Science and Engineering F | 3.5
e  MECH 241 Fluid Mechanics I W | 3.5

Minimum Units: 45.25



Mechanical Sub-Plan (P4)

e  ENPH 225 Mechanics W | 3.5
e  MECH 230 Applied Thermodynamics I F | 3.5
e  MECH 241 Fluid Mechanics I W | 3.5

Minimum Units: 45.25
Computing Sub-Plan (P6)

e  CMPE 212 Introduction to Computing Science Il F/W | 4
e  ELEC 278 Fundamentals of Information Structures F | 4
e  ENPH 225 Mechanics W | 3.5

Minimum Units: 46.25
Third Year CORE 2022-2023

e  ENPH 344 Introduction to Quantum Mechanics F | 3.5

e  ENPH 354 Engineering Physics Design Project W | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  ENPH 345 Quantum Physics of Atoms, Nuclei and Particles W | 3.5

e  ENPH 353 Engineering Physics Experiment Design F | 2.5

e  ENPH 316 Mathematical Methods in Physics I F | 3.5

Note:

* ENPH 317 can be taken in 3rd or 4th year and is a Physics List A elective.

** Students are free to take Complementary Studies courses at any time in their program that suits their interests,
workloads, and schedules. Read explanatory notes on Complementary Studies at the end of this section.

APSC 303 may be taken as a List B technical elective for students that have successfully completed the internship
program (QUIP).

APSC 381 may be taken as a technical elective for students particularly interested in engineering design.

Physics list A electives ENPH 491 and ENPH 495 typically are not offered every year, thus students may want to
consider adding them to their third year program.

Note: In the third year of the Engineering Physics program students may apply to the Accelerated Masters program. In
this program, students work closely with a supervisor in the summer after the third year of school doing research that
leads towards a Masters degree in Physics or Engineering Physics. To accelerate students' progress towards a Masters
degree, students take two graduate courses in their fourth year. These courses replace the Engineering Elective and a
List "A" or List "B" course in the undergraduate program. Students enroll in ENPH 555 for their undergraduate thesis
instead of ENPH 455. Students are admitted based on a minimum GPA of 3.7 and acceptance by a supervisor. Students
are expected to finish their full Masters degree within 16 months after the undergraduate program, saving a year of
time. For details see http://queensu.ca/physics/undergrad-studies/accelerated-msc-masc

Electrical Sub-Plan (P1)



e ELEC 353 Electronics I F | 4.25

e  ELEC 324 Discrete-Time Signals and Systems F | 4
e  ENPH 225 Mechanics W | 3.5

e  ENPH 336 Solid State Devices W | 3.25

e  ENPH 372 Thermodynamics W | 3.5

Minimum Units: 41.25
Materials Sub-Plan (P3)

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
e  MECH 370 Principles of Materials Processing F | 3.5

e  ENPH 334 Electronics for Applied Scientists F | 5

e  ENPH 372 Thermodynamics W | 3.5

e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2

Minimum Units: 42

Mechanical Sub-Plan (P4)

e ENPH 334 Electronics for Applied Scientists F | 5
e  MECH 330 Applied Thermodynamics I F | 3.5

e  MECH 341 Fluid Mechanics I W | 3.5

e  MECH 346 Heat Transfer W | 3.5

e  MECH 350 Automatic Control W | 3.5

Minimum Units: 41.5
Computing Sub-Plan (P6)

e ELEC 271 Digital Systems F | 4

e  ENPH 334 Electronics for Applied Scientists F | 5

e CMPE 320 Fundamentals of Software Development F | 4
e  ELEC 274 Computer Architecture W | 4

e  ENPH 372 Thermodynamics W | 3.5

Minimum Units: 43

Fourth Year CORE 2023-2024

e  ENPH 431 Electromagnetic Theory F | 3.5
e  ENPH 454 Advanced Engineering Physics Design Project F | 4.5
e ENPH 455 Engineering Physics Thesis FW | 4

e  ENPH 453 Advanced Physics Laboratory W | 3.5
Engineering Elective (any 300- or 400-level Engineering and Applied Science course) F/W | 3



Note:

* Students may take ENPH 555 as an alternative to ENPH 455. See the Notes regarding the Accelerated Masters
program after the 3rd year program listing.

** Students may instead take APSC 480, Multi-disciplinary Industry Engineering Design Project (9 credits FW) as a
substitute for ENPH 454 and one list "B" course.

Physics List A:

One from Physics List A:

e  ENPH 317 Mathematical Methods in Physics II W | 3.5

e ENPH 321 Advanced Mechanics F | 3.5

e  ENPH 414 Introduction to General Relativity W | 3

e  ENPH 460 Laser Optics W | 3.5

e  ENPH 472 Statistical Mechanics F | 3.5

e  ENPH 479 High Performance Computing in Engineering Physics W | 3

e  ENPH 480 Solid State Physics F | 3.5

e  ENPH 483 NOT OFFERED 2022-2023 - Nanoscience and Nanotechnology W | 3.5
e  ENPH 490 Nuclear Physics F | 3.5

e  ENPH 491 NOT OFFERED 2022-2023 - Physics of Nuclear Reactors F | 3.5
e  ENPH 495 Introduction to Medical Physics W | 3

Electrical Sub-Plan (P1)

Two courses from Electrical List B, and one course from Electrical List B or Physics List A, at least one of which must
be numbered above 400*:

Electrical List B:

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 333 Electric Machines W | 4.25

e  ELEC 344 Sensors and Actuators F | 3.75

e  ELEC 373 Computer Networks W | 3.5

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3

e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3

e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
e ELEC 422 NOT OFFERED 2022-2023 Digital Signal Processing: Random Models and Applications F | 3.5
e ELEC 431 Power Electronics F | 3.25

e  ELEC 443 Linear Control Systems F | 4.25

e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5

e ELEC 451 NOT OFFERED 2022-2023 Digital Integrated Circuit Engineering F | 3.25

e ELEC 454 NOT OFFERED 2022-2023 Analog Electronics W | 3.25

e  ELEC 457 Integrated Circuits and System Applications F | 3.25

e ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5

e  ELEC 464 Wireless Communications W | 3

e ELEC 483 Microwave and RF Circuits and Systems W | 4.25



e ELEC 486 NOT OFFERED 2022-2023 Fiber Optic Communications F | 3.75
e  CHEE 340 Biomedical Engineering W | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other options within Engineering Physics.

Minimum Units: 36.5
Materials Sub-Plan (P3)

e ENPH 480 Solid State Physics F | 3.5
Materials List B:

Two courses from Materials List B*:

e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5
e  MECH 423 Introduction to Microsystems W | 3.5

e  MECH 470 Deformation Processing W | 3.5

e  MECH 476 Engineering of Polymers and Composite Materials W | 3.5
e MECH 478 Biomaterials F | 3.5

e  MECH 479 Nano-Structured Materials F | 3.5

e  MECH 483 Nuclear Materials F | 3.5

e MECH 484 DELETED - Introduction to Ceramics F | 3.5

e  CHEE 340 Biomedical Engineering W | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a list B course above with a
list B course from one of the other options within Engineering Physics.

Minimum Units: 38

Mechanical Sub-Plan (P4)
Three courses: two from Mechanical List B, and one from Physics List A or Mechanical List B*:

Mechanical List B:

e  CHEE 340 Biomedical Engineering W | 3.5

e  MECH 420 NOT OFFERED 2022-2023 - Vibrations W | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5
e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4

e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5



e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics IIl W | 3.5
e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5

e MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5
e  MECH 456 Introduction to Robotics F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 481 NOT OFFERED 2022-2023 Wind Energy F | 3.5

e  MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other options within Engineering Physics.

Minimum Units: 37.5
Computing Sub-Plan (P6)

Three courses: two from Computing List B and one from Physics List A or Computing List B. At least one of the
Computing List B courses must be numbered above 400*:

Computing List B:

e  CHEE 340 Biomedical Engineering W | 3.5

e  CMPE 330 Computer-Integrated Surgery F | 3

e CMPE 365 Algorithms I F | 4

e  CMPE 452 Neural Networks and Genetic Algorithms F | 3

e  CMPE 454 Computer Graphics W | 3

e  CMPE 457 Image Processing and Computer Vision W | 3

e CMPE 458 Programming Language Processors W | 4

e CMPE 472 Medical Informatics W | 3

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 374 Digital Systems Engineering W | 4.25

e ELEC 377 Operating Systems F | 4

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3
e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3

Note:

"With permission of the instructor.

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other sub-plans within Engineering Physics.



Minimum Units: 36.5

Complementary Studies:

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Engineering Physics Plan, the Engineering Economics course is APSC 221, and the Communications
requirements are met through courses in the core plan.

Engineering Physics, B.A.Sc. (Class of 2025)
Second Year CORE 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MTHE 227 Vector Analysis F | 3

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e  ENPH 242 Relativity and Quanta F | 3.5

e  ELEC 221 Electric Circuits F | 4.25

e ENPH 211 Applied Physics W | 3.5

e  ENPH 239 Electricity and Magnetism W | 3.5

e  ENPH 253 Engineering Physics Laboratory W | K3.5

e  ENPH 213 Computational Engineering Physics W | 4

Electrical Sub-Plan (P1)

e ELEC 252 Electronics I W | 4.25
e ELEC 271 Digital Systems F | 4
e  MREN 223 Signals and Systems W | 5

Minimum Units: 46.5
Materials Sub-Plan (P3)

e  ENPH 225 Mechanics W | 3.5
e  MECH 270 Materials Science and Engineering F | 3.5

Minimum Units: 45.25
Mechanical Sub-Plan (P4)

e  ENPH 225 Mechanics W | 3.5
e  MREN 230 Thermodynamics and Heat Transfer W | 3.75
e  MREN 241 Fluid Mechanics and Fluid Power F | 3.75

Minimum Units: 45.25



Computing Sub-Plan (P6)

e  CMPE 212 Introduction to Computing Science II F/W | 4
e  ELEC 278 Fundamentals of Information Structures F | 4
e  ENPH 225 Mechanics W | 3.5

Minimum Units: 46.25
Third Year CORE 2023-2024

e  ENPH 344 Introduction to Quantum Mechanics F | 3.5

e  ENPH 354 Engineering Physics Design Project W | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  ENPH 345 Quantum Physics of Atoms, Nuclei and Particles W | 3.5

e  ENPH 353 Engineering Physics Experiment Design F | 2.5

e  ENPH 316 Mathematical Methods in Physics I F | 3.5

Notes:

*ENPH 317 can be taken in 3rd or 4th year and is a Physics List A elective.

** Students are free to take Complementary Studies courses at any time in their program that suits their interests,
workloads, and schedules. Read explanatory notes on Complementary Studies at the end of this section.

APSC 303 may be taken as a List B technical elective for students that have successfully completed the internship
program (QUIP).

APSC 381 may be taken as a technical elective for students particularly interested in engineering design.

ENPH 491 and ENPH 495 are fourth year Physics List A electives offered every second year which students in their
third year can consider taking.

Note: In the third year of the Engineering Physics program students may apply to the Accelerated Masters program. In
this program, students work closely with a supervisor in the summer after the third year of school doing research that
leads towards a Masters degree in Physics or Engineering Physics. To accelerate students' progress towards a Masters
degree, students take two graduate courses in their fourth year. These courses replace the Engineering Elective and a
List "A" or List "B" course in the undergraduate program. Students enroll in ENPH 555 for their undergraduate thesis
instead of ENPH 455. Students are admitted based on a minimum GPA of 3.7 and acceptance by a supervisor. Students
are expected to finish their full Masters degree within 16 months after the undergraduate program, saving a year of
time. For details see http://queensu.ca/physics/undergrad-studies/accelerated-msc-masc

Electrical Sub-Plan (P1)

e ELEC 353 Electronics I F | 4.25

e  ENPH 225 Mechanics W | 3.5

e  ENPH 336 Solid State Devices W | 3.25

e  ENPH 372 Thermodynamics W | 3.5

e  ELEC 326 Probability and Random Processes F | 3.5

Minimum Units: 41.25



Materials Sub-Plan (P3)

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
e  MECH 370 Principles of Materials Processing F | 3.5

e  ENPH 334 Electronics for Applied Scientists F | 5

e  ENPH 372 Thermodynamics W | 3.5

e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2

Minimum Units: 42

Mechanical Sub-Plan (P4)

e  ENPH 334 Electronics for Applied Scientists F | 5
e  MECH 330 Applied Thermodynamics I F | 3.5
e  MECH 341 Fluid Mechanics I W | 3.5

e  MECH 350 Automatic Control W | 3.5
Take a 300 or 400 level MECH course (MECH 333 excluded). Note, this does NOT count towards the 4th
Year Mechanical List B choices.

Minimum Units: 41.5
Computing Sub-Plan (P6)

e ELEC 271 Digital Systems F | 4

e  ENPH 334 Electronics for Applied Scientists F | 5

e  CMPE 320 Fundamentals of Software Development F | 4
e  ELEC 274 Computer Architecture W | 4

e  ENPH 372 Thermodynamics W | 3.5

Minimum Units: 43
Fourth Year CORE 2024-2025

e  ENPH 431 Electromagnetic Theory F | 3.5
e  ENPH 453 Advanced Physics Laboratory W | 3.5
e  ENPH 454 Advanced Engineering Physics Design Project F | 4.5

e ENPH 455 Engineering Physics Thesis FW | 4
Engineering Elective (any 200-, 300- or 400-level Engineering and Applied Science course) F/W | 3

Notes:

* Students may take ENPH 555 as an alternative to ENPH 455. See the Notes regarding the Accelerated Masters
program after the 3rd year program listing.



** Students may instead take APSC 480 Multi-disciplinary Industry Engineering Design Project (9 credits FW) as a
substitute for ENPH 454 and one list "B" course.

One from Physics List A:
Physics List A:

e  ENPH 317 Mathematical Methods in Physics II W | 3.5

e ENPH 321 Advanced Mechanics F | 3.5

e  ENPH 414 Introduction to General Relativity W | 3

e  ENPH 460 Laser Optics W | 3.5

e  ENPH 472 Statistical Mechanics F | 3.5

e  ENPH 479 High Performance Computing in Engineering Physics W | 3

e  ENPH 480 Solid State Physics F | 3.5

e  ENPH 483 NOT OFFERED 2022-2023 - Nanoscience and Nanotechnology W | 3.5
e  ENPH 490 Nuclear Physics F | 3.5

e  ENPH 491 NOT OFFERED 2022-2023 - Physics of Nuclear Reactors F | 3.5
e  ENPH 495 Introduction to Medical Physics W | 3

Electrical Sub-Plan (P1)

Two courses from Electrical List B, and one course from Electrical List B or Physics List A, at least one of which must
be numbered above 400*:

Electrical List B:

e ELEC 333 Electric Machines W | 4.25

e  ELEC 344 Sensors and Actuators F | 3.75

e  ELEC 373 Computer Networks W | 3.5

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3

e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3

e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
e ELEC 422 NOT OFFERED 2022-2023 Digital Signal Processing: Random Models and Applications F | 3.5
e  ELEC 431 Power Electronics F | 3.25

e  ELEC 443 Linear Control Systems F | 4.25

e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5

e ELEC 451 NOT OFFERED 2022-2023 Digital Integrated Circuit Engineering F | 3.25

e ELEC 454 NOT OFFERED 2022-2023 Analog Electronics W | 3.25

e  ELEC 457 Integrated Circuits and System Applications F | 3.25

e ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5

e  ELEC 464 Wireless Communications W | 3

e  ELEC 483 Microwave and RF Circuits and Systems W | 4.25

e ELEC 486 NOT OFFERED 2022-2023 Fiber Optic Communications F | 3.75

e  CHEE 340 Biomedical Engineering W | 3.5

e  MREN 318 Sensors and Electric Actuators F | 5.5



Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other options within Engineering Physics.

Minimum Units: 36.5
Materials Sub-Plan (P3)

e  ENPH 480 Solid State Physics F | 3.5
Materials List B:

Two courses from Materials List B*:

e MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5
e  MECH 423 Introduction to Microsystems W | 3.5

e  MECH 470 Deformation Processing W | 3.5

e  MECH 476 Engineering of Polymers and Composite Materials W | 3.5
e MECH 478 Biomaterials F | 3.5

e  MECH 479 Nano-Structured Materials F | 3.5

e  MECH 483 Nuclear Materials F | 3.5

e  CHEE 340 Biomedical Engineering W | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a list B course above with a
list B course from one of the other options within Engineering Physics.

Minimum Units: 38

Mechanical Sub-Plan (P4)
Three courses: two from Mechanical List B, and one from Physics List A or Mechanical List B*:

Mechanical List B:

e  CHEE 340 Biomedical Engineering W | 3.5

e  MECH 420 NOT OFFERED 2022-2023 - Vibrations W | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e  MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5
e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4
e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics IIT W | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5



e MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5
e  MECH 456 Introduction to Robotics F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 481 NOT OFFERED 2022-2023 Wind Energy F | 3.5

e MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

Note:

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other options within Engineering Physics.

Minimum Units: 37.5
Computing Sub-Plan (P6)

Three courses: two from Computing List B and one from Physics List A or Computing List B. At least one of the
Computing List B courses must be numbered above 400*:

Computing List B:

e  CHEE 340 Biomedical Engineering W | 3.5

e  CMPE 330 Computer-Integrated Surgery F | 3

e CMPE 365 Algorithms I F | 4

e  CMPE 452 Neural Networks and Genetic Algorithms F | 3

e  CMPE 454 Computer Graphics W | 3

e  CMPE 457 Image Processing and Computer Vision W | 3

e  CMPE 458 Programming Language Processors W | 4

e  CMPE 472 Medical Informatics W | 3

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ELEC 374 Digital Systems Engineering W | 4.25

e ELEC 377 Operating Systems F | 4

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3
e ELEC 409 NOT OFFERED 2022-2023 Bioinformatic Analytics F | 3

Note:

"With permission of the instructor.

* Students with the necessary prerequisites and/or permission of the instructor may replace a List B course above with
a List B course from one of the other sub-plans within Engineering Physics.

Minimum Units: 39.5

Complementary Studies:



Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Engineering Physics Plan, the Engineering Economics course is APSC 221 , and the
Communications requirements are met through courses in the core plan.

First Year, Engineering and Applied Science

First Year Studies, B.A.Sc.

The first year of study in Engineering and Applied Science is based on a common curriculum and serves as an
introduction to all of the academic plans offered by the Faculty. The choice of academic plan the student intends to
follow in the second and subsequent years is made in February in the Winter Term of the first year.

Electrical and Computer Engineering Innovation (ECEi) Stream

This program is intended for students with an interest in innovation and entrepreneurship who want to enter electrical
or computer engineering in first year. The ECEi focuses on developing entrepreneurial skills alongside the technical
and professional elements that are the hallmark of Queen's Engineering.

In the first year of the program students will take broad fundamental courses in math, science, and professional skills
supplemented by an entrepreneurial design project specifically designed with for ECEi students. At the end of first year
students choose between electrical or computer engineering, and develop strong technical fundamentals and skills
necessary for innovation including economics and business practices, design and creativity, and teamwork.

Details about these streams are listed in the calendar at:
https://calendar.engineering.queensu.ca/preview_program.php?catoid=8&poid=499&returnto=213

First Year Curriculum

e APSC 199 English Proficiency for Engineers FW, S | K0.2

e  APSC 101 Engineering Design and Practice F | K3.5

e  APSC 102 Experimentation F/W | K2

e APSC 111 PhysicsIF|3.3

e  APSC 131 Chemistry and Materials F | 3.3

e  APSC 143 Introduction to Computer Programming for Engineers F | K3.3
e  APSC 151 Earth Systems Engineering F | 3.3

e APSC 171 Calculus I F | K3.3

e  APSC 103 Engineering Client-based Design Project W | K3.5

e APSC 112 Physics 1 W | 3.3
or

e  APSC 114 Electricity and Magnetism W | 3.3

e APSC 132 Chemistry of Natural and Engineered Systems W | 3.3
e APSC 162 Engineering Graphics W | 2.5

e APSC 172 Calculus II W | 3.3

e APSC 174 Introduction to Linear Algebra W, S | 3.3

e  APSC 182 Applied Engineering Mechanics W, F, S | 1.7

Minimum Total Credits: 43.1



First Year Advice and Counseling

First Year students looking for academic advice and counseling are encouraged to contact the Program Associate,
Student Services, Faculty of Engineering and Applied Science by phone at 533-2055 or by email at
engineering.first.year@queensu.ca.

The Douglas Help Desk

A gift from Dr. James Douglas (Queen's BA, 1858) in 1910 made possible the establishment of a program by which
First Year students are tutored by students selected from senior years. Details are available in the Faculty Office, and
on the web at http://engineering.queensu.ca/Current-Students/First-Year-Studies/DouglasTutorials.html

The Engineering Society (EngSoc) Engvents

The EngSoc Engvents The Engvents Committee's mandate is to connect engineering students of all years and
disciplines through team based competitions and social events hosted throughout the year. Past events have included
paintballing, dodgeball tournaments, bowling nights, amazing race style scavenger hunts, and even a Boat Cruise on
Lake Ontario! So come on out, connect with fellow engineers, and have a great time with Engvents! If you have any
questions or would like to get involved with Engvents, contact engvents@engsoc.queensu.ca.

The Engineering Society (EngSoc) 'EngLinks' Tutoring System
For help using the EngSoc 'EngLinks' Tutoring System, see http://englinks.ca/

The Extended Program

The Extended Program provides an opportunity for First Year students who experience difficulties with the
introductory courses APSC 111, APSC 131, and/or APSC 171 in the fall semester to retake these courses in the winter
semester. Registration in the Extended Program takes place in early January. The courses normally completed in
December are reviewed, and final examinations are rewritten in February during Reading Week. Instruction in the
second term courses in APSC 112, APSC 132, APSC 172 and APSC 174 begins after Reading Week, is suspended
when regular Winter term lectures end, and resumes after the normal examination period. These second term courses
are completed in June. There is a special fee for each course in the Spring term (see the Section on Fees) *

Orientation Nights

In late January and early February each department holds an Orientation Night for first year students to introduce them
to the department and to its academic plan(s). Students are encouraged to attend as many of these evening seminars as
possible to help them make their plan choice. Help in reaching a decision regarding future studies can also be obtained
in private discussions with upper year students, instructors, and the Program Associate, Student Services in the Faculty
Office. Help is available on web pages maintained the departments in the Faculty (see
http://engineering.queensu.ca/Current-Students/First-Y ear-Studies/DisciplineOrientationSchedule.html).

Choice of Program: Preregistration

First year students preregister in February to indicate the academic plan in which they intend to register in the academic
year. A student will be admitted to the plan of their choice, provided the first year requirements have been met. Having
preregistered in one plan, it may be possible to apply to transfer to another at a later date. However, such a change must
be approved, in advance, by the department offering the academic plan in which the student wishes to register.



Admission to a Second Year Program

The rules governing the admission to the second year are given in the Faculty Regulations Section: in particular,
Regulations 2f, 2g, and 10. Briefly, if a student has passed all of the courses in the First Year plan with marks of 1.6
ECGPA or better, admission to the second year will be unconditional. Otherwise, there may be constraints. Advice
should be sought from the Faculty Office, or from the Chair of Undergraduate Studies in the program of choice.

Geological Engineering

Department Head Dr. V.H. Remenda, PEng.

Chair of Undergraduate Studies Dr. M. Diederichs, PEng, FEIC
Undergraduate Faculty Advisor Dr. B. Vriens

Undergraduate Assistant R. Dew

Office Miller Hall, Bruce Wing

Telephone (613) 533-2597

E-mail geolugrd@queensu.ca

Departmental Web Site http://www.queensu.ca/geol/

Geological Engineering is a broad and creative field of engineering which combines practical application of geological
principles, concepts and techniques with engineering investigation, analysis and design, providing reliable and
sustainable engineered solutions to human needs.

Geological Engineering at Queen's University prepares students for the creative problem solving, analysis,
interpretation and decision making necessary to tackle engineering challenges related to:

e Design and application of advanced surface and subsurface investigation, field and lab data interpretation,
advanced analysis and geological modelling in aid of engineering design;

e  Environmental engineering including subsurface water resource exploration and protection, ground
contaminant remediation, sustainable mine/urban/industrial waste management/engineering;

e Geotechnical engineering and construction on, with or through earth materials (rock and soil) including
tunnels, caverns, mines, transportation infrastructure, foundations, dams, waste storage;

e  Geo-hazard assessment and risk mitigation including landslides, subsidence, earthquakes and floods;

e  Mineral and energy resource exploration, evaluation, development and sustainable management, including
environmental protection and remediation before, during and after geo-resource extraction;

e  Applied Geophysics (eg. Seismics, electro-magnetics, gravity, laser, radar, etc) for remote probing (from the
ground or from space) and visualization of the subsurface environment to facilitate geotechnical, geo-hazard,
geo-environmental or geo-resource engineering.

The academic plan provides an enhanced understanding of the geological model associated with a particular challenge
from the list above allowing in-depth assessment and understanding of the engineering properties of earth materials,
including natural variability within and between different environments, sensitivity of these materials to genesis and
tectonic history, the changes to earth materials with time within an engineering context, and the impacts on the
reliability and sustainability of design solutions.

The Geological Engineering plan offers a common second year curriculum, to provide students with a foundation in
geological sciences, math and physics in addition to broad introductory exposure to a variety of geo-engineering
problems and design approaches. The extensive and well-rounded core program offered in third and fourth year is
augmented by a number of technical elective choices. This allows each student to gain in-depth specialization by taking
several courses in an area of interest, geotechnical engineering, geo-environmental engineering, including mineral and
energy exploration, or geophysics. Alternatively, a student can choose to build a breadth of knowledge across the
discipline of Geological Engineering.

Geological Engineering Curriculum



It is recommended that students consult the academic advisor at least once in each year of their plan, to ensure that they
are taking the required number of Technical Electives and Complementary Studies courses to fulfill the academic plan
requirements as well as those of the Canadian Engineering Accreditation Board. Students need to plan ahead to ensure
that they take courses in the appropriate years along with the necessary prerequisites.

Revisions to the Geological Engineering plan are ongoing. There are separate sections for the Classes of 2017, 2018,
and 2019. Please refer to the appropriate calendar for your year of graduation.

The Technical Elective (TE) List is given at the end of this section. Complementary Studies (CE) are discussed at the
end of each year calendar entry. For the classes of 2018 and 2019, students may take elective courses (4 TE and 3 CE)
in any of the elective slots available in the 3rd and 4th years of the plan. For the class of 2017, a total of 5 TE and 3 CE
are required.

Field Work

Field work is an essential part of Geological Engineering training, both to gain field skills and to understand the sources
and nature of the data to be used for analysis and design. Field trips and field projects are offered in each year of study
because the Department wishes to provide the best experience-based education possible. Employers and alumni from
the Department are universally enthusiastic about the value of this component of the Geological Engineering plan. In
accordance with University policies, students will receive specialized instruction in field safety.

A field skills course, with trips around the Kingston area, is undertaken during the fall term of second year. A two-
week Geological Engineering field school is held in the spring immediately following final exams. Students are
expected to take this course at the end of their second year. This course requires teams of students to design and carry
out geological and engineering site investigations related to specific geological engineering problems. Core field
courses in fourth year deal either with engineering and design issues related to geo-environmental, geotechnical and
resource management issues within the mineral industry, or with engineering site investigation design using applied
geophysics.

The cost of field trips and courses, including transportation, accommodation and food (when it is supplied), will
be borne by the student. A list of the field education costs for each course is provided on the departmental web
page (http://www.queensu.ca/geol/undergrad/field-trips).

These costs are subject to change, and will be finalized by June 1 each year for the following academic year.
These costs will be payable by the due dates listed in the table. Subsidies will be provided by the Department
when funding permits.

Students may incur additional field trip costs for courses they elect to take as a part of their degree. Students should
consult with course instructors regarding these costs before registering in courses with a field trip component.

Geological Engineering, B.A.Sc. (Class of 2023)

Second Year CORE —2020-2021

e APSC 200 Engineering Design and Practice Il F/W | K4 *

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3 *
e  APSC 293 Engineering Communications 1 F/W/S | K1 *

e  CHEE 209 Analysis of Process Data F | 3.5

e  CIVL 230 Solid Mechanics I F | 4.25

e  GEOE 207 History of Life F | 3.5

e  GEOE 221 Geological Engineering Field Methods F | 5

e  GEOE 232 Mineralogy F | 4.5

e  GEOE 235 Genesis and Characterization of Solid Earth Materials W | 4



e  GEOE 238 Surficial Processes, Sedimentation and Stratigraphy W | 4
e GEOE 249 Geophysical Characterization of the Earth W | 3.5
e  GEOE 281 Introduction to Geological Engineering F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5 *
*Note: Students in GEOE take APSC 221, APSC 200, 293 and MTHE 225 in the Winter term.

Minimum Total Credits: 46.75
*Note: GEOE 300 will be taken August 2022, prior to 4" year due to Covid-19 setbacks.

Third Year CORE —2021-2022

e CIVL 340 Geotechnical Engineering I F | 3.75

e GEOE 300 Geological Engineering Field School F | K4 *

e  GEOE 313 Engineering Geology and Geomechanics W | 4

e  GEOE 319 Applied Geophysics W | 4.5

e  GEOE 321 Analysis of Rock Structures F | 4

e  GEOE 333 Terrain Evaluation W | 4

e  GEOE 343 Applied Hydrogeology F | 3.5

e  GEOE 345 Site Investigation & Geological Engineering Design W | 4
e  GEOE 359 Applied Quantitative Analysis in Geological Engineering F | 3.5
e  GEOE 362 Resource Engineering W | 4.5

e  GEOE 365 Geochemical Characterization of the Earth F | 4

e  Technical Elective F/W | 3.5

Minimum Total Credits: 42.75
* Please note in 3" year *GEOE 300 will be taken in late August.
Fourth Year CORE - 2022-2023

GEOE 410 or GEOE 419 will be taken prior to the start of fourth year at the end of August

e  GEOE 446 Engineering Design Project [ F | K4 * *
e  GEOE 447 Engineering Design Project Il W | K5.5
e  Technical Elective F/W | 3.5

e  Technical Elective F/W | 3.5

e  Technical Elective F/W | 3.5

e  Technical Elective F/W | 3.5

e Complementary Studies Elective F/W | 3

e Complementary Studies Elective F/W | 3

e  Complementary Studies Elective F/W | 3

Minimum Total Credits:32.5

Electives (Class of 2023)



The Geological Engineering student requires a total of 17.5 TECHNICAL ELECTIVE (TE) CREDITS (210 AUs).
These are typically, (but not exclusively) taken as 5 TE elective courses with a minimum average of 3.5 Credits or 42
AUs per course. These courses can be taken at any point during the program to accommodate timetabling but normally
only in third and fourth year. Students should plan to ensure that prerequisite and corequisite requirements are met for
the full suite of TE or CS electives they wish to take during their program. Students should note that a reduction of
total course load to less than 80% of the normal load may prevent them from holding Queen's University scholarships.

It is mandatory that at least 7 Credits of Technical Electives (TE) be taken from the following list: APSC 381, APSC
480, CIVL 215, CIVL 250, CIVL 341, CIVL 443, CIVL 471, GEOE 410, GEOE 413, GEOE 462, MINE 321, MINE
467.

Geological Engineering: Technical Electives

Complementary Studies

Refer to the Complementary Studies section of this calendar for courses that may be taken for all Engineering
programs. For the Geological Engineering Program, the Engineering Economics course is APSC 221, and the
Communications course is APSC 293 in addition to first year program and the three Complementary Studies courses
(as above): 3 credits from List A and 6 credits from Lists A or B.

Geological Engineering, B.A.Sc. (Class of 2024)
Second Year CORE 2021-2022

e APSC 200 Engineering Design and Practice Il F/W | K4 *

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3 *
e  APSC 293 Engineering Communications 1 F/W/S | K1 *

e  CHEE 209 Analysis of Process Data F | 3.5

e  CIVL 230 Solid Mechanics I F | 4.25

e  GEOE 207 History of Life F | 3.5

e  GEOE 221 Geological Engineering Field Methods F | 5

e  GEOE 232 Mineralogy F | 4.5

e GEOE 235 Genesis and Characterization of Solid Earth Materials W | 4
e  GEOE 238 Surficial Processes, Sedimentation and Stratigraphy W | 4

e GEOE 249 Geophysical Characterization of the Earth W | 3.5

e  GEOE 281 Introduction to Geological Engineering F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5 *
*Note: Students in GEOE take APSC 221, APSC 200, APSC 293 and MTHE 225 in the Winter term

Minimum Units: 47.25

Intersession (Taken at the end of August before 3rd Year)
e GEOE 300 Geological Engineering Field School F | K4

Third Year CORE 2022-2023

e CIVL 340 Geotechnical Engineering I F | 3.75



e  GEOE 313 Engineering Geology and Geomechanics W | 4

e  GEOE 319 Applied Geophysics W | 4.5

e  GEOE 321 Analysis of Rock Structures F | 4

e  GEOE 333 Terrain Evaluation W | 4

e  GEOE 343 Applied Hydrogeology F | 3.5

e  GEOE 345 Site Investigation & Geological Engineering Design W | 4

e  GEOE 359 Applied Quantitative Analysis in Geological Engineering F | 3.5
e  GEOE 362 Resource Engineering W | 4.5

e  GEOE 365 Geochemical Characterization of the Earth F | 4

e  Technical Elective F/W | 3.5

Minimum Units: 43.25

Fourth Year CORE 2023-2024

GEOE 410 or GEOE 419 will be taken prior to the start of fourth year at the end of August

Take ONE of GEOE 410 or GEOE 419 as Core (* below)
e GEOE 410 Geological Engineering Field School F | K4 *
e  GEOE 419 NOT OFFERED 2022-2023 Engineering Geophysics Field School F | K4 *
e GEOE 446 Engineering Design Project  F | K4
e  GEOE 447 Engineering Design Project Il W | K5.5
e  Technical Elective F/W | 3.5
e  Technical Elective F/W | 3.5
e  Technical Elective F/W | 3.5
e  Technical Elective F/W | 3.5
e  CS Elective F/W |3
e  CSElective F/W |3

Minimum Units: 33.5

Electives (Classes of 2024)

The Geological Engineering student requires a total of 17.5 TECHNICAL ELECTIVE (TE) CREDITS (210 AUs).
These are typically, (but not exclusively) taken as 5 TE elective courses with a minimum average of 3.5 Credits or 42
AUs per course. These courses can be taken at any point during the program to accommodate timetabling but normally
only in third and fourth year. Students should plan to ensure that prerequisite and corequisite requirements are met for
the full suite of TE or CS electives they wish to take during their program. Students should note that a reduction of
total course load to less than 80% of the normal load may prevent them from holding Queen's University scholarships.

It is mandatory that at least 7 Credits of Technical Electives (TE) be taken from the following list: APSC 381, APSC
480, CIVL 215, CIVL 250, CIVL 341, CIVL 443, CIVL 471, GEOE 410, GEOE 413, GEOE 462, MINE 321, MINE
467.

Geological Engineering: Technical Electives

Complementary Studies



Refer to the Complementary Studies section of this calendar for courses that may be taken for all Engineering
programs. For the Geological Engineering Program, the Engineering Economics course is APSC 221, and the
Communications course is APSC 293 in addition to first year program and the three Complementary Studies courses
(as above): 3 credits from List A and 6 credits from Lists A or B.

Geological Engineering, B.A.Sc. (Class of 2025)
Second Year CORE 2022-2023

e APSC 200 Engineering Design and Practice Il F/W | K4 *
e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3 *
e APSC 293 Engineering Communications 1 F/W/S | K1 *
e  CHEE 209 Analysis of Process Data F | 3.5
e  CIVL 230 Solid Mechanics I F | 4.25
e  GEOE 207 History of Life F | 3.5
e  GEOE 221 Geological Engineering Field Methods F | 5
e  GEOE 232 Mineralogy F | 4.5
e  GEOE 235 Genesis and Characterization of Solid Earth Materials W | 4
e  GEOE 238 Surficial Processes, Sedimentation and Stratigraphy W | 4
e GEOE 249 Geophysical Characterization of the Earth W | 3.5
e  GEOE 281 Introduction to Geological Engineering F | 4
e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5 *
*Note: Students in GEOE take APSC 221, APSC 200, APSC 293 and MTHE 225 in the Winter term.

Minimum Total Credits: 47.25

Intersession (Taken at the end of August before 3rd year)
e GEOE 300 Geological Engineering Field School F | K4

Third Year CORE 2023-2024

e CIVL 340 Geotechnical Engineering I F | 3.75

e  GEOE 313 Engineering Geology and Geomechanics W | 4

e  GEOE 319 Applied Geophysics W | 4.5

e  GEOE 321 Analysis of Rock Structures F | 4

e  GEOE 333 Terrain Evaluation W | 4

e  GEOE 343 Applied Hydrogeology F | 3.5

e  GEOE 345 Site Investigation & Geological Engineering Design W | 4
e  GEOE 359 Applied Quantitative Analysis in Geological Engineering F | 3.5
e  GEOE 362 Resource Engineering W | 4.5

e  GEOE 365 Geochemical Characterization of the Earth F | 4

e  Technical Elective F/W | 3.5

Minimum Total Credits: 43.25

Fourth Year CORE 2024-2025



GEOE 410 or GEOE 419 will be taken prior to the start of fourth year at the end of August

Take ONE of GEOE 410 or GEOE 419 as Core (* below)
e GEOE 410 Geological Engineering Field School F | K4 *
e  GEOE 419 NOT OFFERED 2022-2023 Engineering Geophysics Field School F | K4 *
e  GEOE 446 Engineering Design Project I F | K4
e  GEOE 447 Engineering Design Project Il W | K5.5
e  Technical Elective F/W | 3.5
e  Technical Elective F/W | 3.5
e  Technical Elective F/W | 3.5
e  Technical Elective F/W | 3.5
e Complementary Studies Elective F/W | 3
e Complementary Studies Elective F/W | 3

Minimum Total Credits: 33.5

Electives

The Geological Engineering student requires a total of 17.5 TECHNICAL ELECTIVE (TE) CREDITS (210 AUs).
These are typically, (but not exclusively) taken as 5 TE elective courses with a minimum average of 3.5 Credits or 42
AUs per course. These courses can be taken at any point during the program to accommodate timetabling but normally
only in third and fourth year. Students should plan to ensure that prerequisite and corequisite requirements are met for
the full suite of TE or CS electives they wish to take during their program. Students should note that a reduction of
total course load to less than 80% of the normal load may prevent them from holding Queen's University scholarships.

It is mandatory that at least 7 Credits of Technical Electives (TE) be taken from the following list: APSC 381, APSC
480, CIVL 215, CIVL 250, CIVL 341, CIVL 443, CIVL 471, GEOE 410, GEOE 413, GEOE 462, MINE 321, MINE
467.

Geological Engineering: Technical Electives

Complementary Studies

Refer to the Complementary Studies section of this calendar for courses that may be taken for all Engineering
programs. For the Geological Engineering Program, the Engineering Economics course is APSC 221, and the
Communications course is APSC 293 in addition to first year program and the three Complementary Studies courses
(as above): 3 credits from List A and 6 credits from Lists A or B.

Geological Engineering: Technical Electives

All courses on this list can be counted as Technical Elective unless they have already been taken as core. Some of these
elective courses may not be available to all students due to prerequisite course requirements. Some courses are offered
in alternating years. The student is responsible for confirming that he/she has the necessary prerequisites or permission
of the instructor. For some courses that are part of other program cores and subject to internal enrollment restrictions,
permission of the instructor may be required even if prerequisites are met. Other technical courses (courses with level
200+ that do not appear in the complimentary studies list for APSC) may be considered as eligible Technical Electives
with the permission of the GEOE academic advisor and GEOE curriculum chair, and if the instructor of the course
permits the student to register.

Technical Electives List



APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
APSC 303 Professional Internship | 3.5 *Pending successful completion of Queen's Internship Program
(QUIP)

APSC 381 Advanced Design and Skills for Innovation W | K3.5

APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
CHEE 324 NOT OFFERED 2022-2023 Organic Process Development W | 3.5
CHEE 371 Mitigation of Industrial Pollution W | 3.5

CIVL 215 Materials for Civil Engineers W | 4.5

CIVL 231 Solid Mechanics II W | 4.5

CIVL 250 Hydraulics I W | 4

CIVL 350 Hydraulics II F | 3.75

CIVL 340 Geotechnical Engineering I F | 3.75

CIVL 341 Geotechnical Engineering Il W | 4

CIVL 371 Groundwater Engineering F | 3.75

CIVL 442 Geotechnical Design F | 3.75

CIVL 443 Geoenvironmental Design W | 4

CIVL 451 Lake, Reservoir and Coastal Engineering F | 3.75

CIVL 455 River Engineering F | 4

CIVL 471 Subsurface Contamination F | 4

CHEE 484 NOT OFFERED 2022-2023 Bioremediation W | 3.5

CMPE 320 Fundamentals of Software Development F | 4

ELEC 210 DELETED Introductory Electric Circuits and Machines W | 4.25
ELEC 221 Electric Circuits F | 4.25

ELEC 278 Fundamentals of Information Structures F | 4

ELEC 279 Introduction to Object Oriented Programming W | 4

ELEC 280 Fundamentals of Electromagnetics W | 3.75

ELEC 381 Applications of Electromagnetics W | 3.75

ENCH 213 Introduction to Chemical Analysis F | 4.75

ENPH 225 Mechanics W | 3.5

ENPH 239 Electricity and Magnetism W | 3.5

ENPH 334 Electronics for Applied Scientists F | 5

GEOE 301 Field Studies in Geology F | 1.5

GEOE 337 Paleontology F | 3.75

GEOE 340 Problems in Geological Engineering F/W | 3

GEOE 341 Special Topics in Applied Geology F/W/S | 3

GEOE 343 Applied Hydrogeology F | 3.5

GEOE 368 Carbonate Sedimentology F | 4.5

GEOE 401 Field Studies in Geology II F | 1.5

GEOE 410 Geological Engineering Field School F | K4

GEOE 413 Rock Engineering Design F | 3.5

GEOE 414 Foundations of the Oil and Gas Industry W | 3.5

GEOE 418 Petroleum Geology F | 4.5

GEOE 419 NOT OFFERED 2022-2023 Engineering Geophysics Field School F | K4
GEOE 439 Advanced Applied Geophysics F | K3

GEOE 452 Instrumental Techniques Applied to the Study of Solids W | 3
GEOE 462 Advanced Petrogenesis and Metallogenesis W | 4.5

GEOE 463 Spatial Information Management in the Geosciences F | 3.5

GEOE 464 Visualization in Geosciences W | 1.5



e GEOE 466 Isotopes and the Environment W | 4

e  GEOE 475 Exploration and Environmental Geochemistry F | 4.3

e  GEOE 478 Terrigeneous Clastic Sedimentology F | 3.5

e  GEOE 481 Structural Analysis Applied to Resource Deposits W | 3.5
e  GEOE 488 Geology of North America F | 3

e  GPHY 304 Arctic and Periglacial Environments W | 3

e  MINE 321 Drilling and Blasting F | 4.5

e  MINE 330 Mineral Industry Economics F | 3.5

e MINE 335 Mineral Processing F | 3

e MINE 422 Mining and Sustainability F | 4

e MINE 467 Geostatistics and Orebody Modelling F | 4.5

e  MNTC 408 Mine Health and Safety O/L | 3

e  MTHE 227 Vector Analysis F | 3

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 339 NOT OFFERED 2022-2023 Evolutionary Game Theory W | 3
e  ENPH 242 Relativity and Quanta F | 3.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e  MECH 270 Materials Science and Engineering F | 3.5

e  MINE 331 Methods of Mineral Separation F | 4.5

e  MINE 459 Risk and Reliability Analysis for Industrial Asset Management, Health & Safety F | 4

Mathematics and Engineering

Department Head T. Day

Chair of Undergraduate Studies S. Yuksel

Curriculum Chair S. Yuksel

Undergraduate Assistant J. Ng

Office Jeffery Hall, Room 310

Telephone (613) 533-2390

E-mail math.engineering@queensu.ca

Departmental Web Site http://www.queensu.ca/mathstat/mthe

This plan was developed at Queen's in response to the need for engineers who possess the skills and insights of applied
mathematicians. In the second and third years of the plan, half of the curriculum consists of honours courses in pure
and applied mathematics; the balance consists of engineering courses in one of three sub-plans offered in cooperation
with the departments of Mechanical, Electrical and Computer Engineering, and the School of Computing. The sub-
plans are developed with appropriate applications of mathematics to engineering in the final year. The sub-plans are:

(M6) APPLIED MECHANICS: (mechanics, dynamics, fluid mechanics, thermodynamics)

(M9) COMPUTING AND COMMUNICATIONS: (computer science, software design, communication, information
systems, and electrical engineering)

(M11) SYSTEMS AND ROBOTICS: (electrical and mechanical engineering, control, communications, information
systems, robotics, and mechanics)

Options available:

e Applied Mechanics Option

e Computing and Communications Option



e  Systems and Robotics Option

Mathematics and Engineering, Applied Mechanics (M6): Technical Electives

List I:

(choose AT LEAST TWO courses)

e MTHE 353 Probability I W | 3
e  MTHE 406 Introduction to Coding Theory F | 3
e  MTHE 418 NOT OFFERED 2022-2023 - Number Theory and Cryptography W | 3

e  MTHE 434 NOT OFFERED 2022-2023 - Optimization Theory with Applications to Machine Learning W |
35

e  MTHE 472 Optimization and Control of Stochastic Systems W | 3.5

e  MTHE 437 Topics in Applied Mathematics W | 3.5

e  MTHE 439 NOT OFFERED 2022-2023 - Lagrangian Mechanics, Dynamics, and Control W | 3.5
e  MTHE 457 Statistical Learning W | 3

List II:

e  MECH 346 Heat Transfer W | 3.5

e  MECH 420 NOT OFFERED 2022-2023 - Vibrations W | 3.5

e  MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5
e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics IIl W | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5

e MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5

e  MECH 455 Computer Integrated Manufacturing F | 3.5

e  MECH 456 Introduction to Robotics F | 3.5
OR

e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

e  MECH 494 Kinematics of Human Motion W | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

e  MECH 496 Musculoskeletal Biomechanics F | 3.5

e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4

e  MINE 472 Not Offered 2021-2022 Mining Systems, Automation, and Robotics O/L | K3.5

Mathematics and Engineering, B.A.Sc. (Class of 2023)

Second Year Common Core - 2020-2021



e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MTHE 212 Linear Algebra W | 3.5

e  MTHE 217 Algebraic Structures with Applications F | 3.5

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e  MTHE 280 Advanced Calculus F | 3.5

e  MTHE 281 Introduction to Real Analysis W | 3.5

Applied Mechanics Sub-Plan (M6)

e ENPH 252 DELETED - Management of Experimental Data W | 1.25
e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5
e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e  MECH 241 Fluid Mechanics I W | 3.5

Minimum Total Credits: 42.5
Computing and Communications Sub-Plan (M9)

e  CMPE 212 Introduction to Computing Science Il F/W | 4
e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ENPH 239 Electricity and Magnetism W | 3.5

Minimum Total Credits: 41.75
Systems and Robotics Sub-Plan (M11)

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4
e  ENPH 225 Mechanics W | 3.5

Minimum Total Credits: 42.25
Third Year Common Core - 2021-2022

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  MTHE 326 Functions of a Complex Variable F | 3.5

e  MTHE 332 NOT OFFERED 2022-2023 - Introduction to Control W | 4

e  MTHE 334 NOT OFFERED 2022-2023 - Mathematical Methods for Engineering and Physics F | 3.5
e  MTHE 335 Mathematics of Engineering Systems W | 3.5



e  MTHE 393 Engineering Design and Practice for Mathematics and Engineering W | K4

Applied Mechanics Sub-Plan (M6)



e  MECH 321 Solid Mechanics IT F | 3.5

e  MECH 323 Machine Design W | 4.5

e  MECH 328 Dynamics and Vibration F | 3.5

e  MECH 330 Applied Thermodynamics IT F | 3.5

e  MECH 341 Fluid Mechanics [I W | 3.5

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 399 Mechanical Engineering Laboratory II W | K2

Minimum Total Credits: 44
Computing and Communications Sub-Plan (M9)

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  MTHE 351 Probability I F | 3.5

e  MTHE 353 Probability [T W | 3

e CMPE 365 Algorithms I F | 4

e  CMPE 320 Fundamentals of Software Development F | 4

e  CMPE 332 Database Management Systems W | 3

Minimum Total Credits: 43
Systems and Robotics Sub-Plan (M11)

e  ELEC 278 Fundamentals of Information Structures F | 4

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  ENPH 239 Electricity and Magnetism W | 3.5

e  MTHE 351 Probability I F | 3.5

e  MTHE 353 Probability [T W | 3

e  Complementary Studies, List A F/W |3

Minimum Total Credits: 42.5

Fourth Year Common Core - 2022-2023



e  MTHE 493 Engineering Mathematics Project FW | K7.5
e  MTHE 494 Mathematics and Engineering Seminar F | 3

Applied Mechanics Sub-Plan (M6)

e  MTHE 430 Control Theory F | 4

e  MTHE 351 Probability I F | 3.5

e  Complementary Studies, List A F/W |3

e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

e  MTHE 433 Continuum Mechanics with Applications F | 3

Electives

M6 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I; and
the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).
PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Applied Mechanics (M6): Technical Electives

Minimum Total Credits: 42
Computing and Communications Sub-Plan (M9)

e  MTHE 474 Information Theory F | 3.5

e  MTHE 455 Stochastic Processes and Applications F | 3.5

e  MTHE 477 Data Compression and Source Coding: Theory and Algorithms W | 3
e  Complementary Studies, List A F/W |3

e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

Electives

M9 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I; and
the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).



PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Computing and Communications (M9): Technical Electives

Minimum Total Credits: 41.5
Systems and Robotics Sub-Plan (M11)

e  MTHE 430 Control Theory F | 4

e  MTHE 474 Information Theory F | 3.5

e  MTHE 472 Optimization and Control of Stochastic Systems W | 3.5
e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

Electives

M11 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I;
and the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).

PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Systems and Robotics (M11): Technical Electives
Minimum Total Credits: 39.5
Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Mathematics and Engineering Program, the Engineering Economics course is APSC 221, and the



Communications requirements are met through courses taken in the core program (MTHE 393, MTHE 494, MTHE
493 and APSC 293).

Mathematics and Engineering, B.A.Sc. (Class of 2024)
Second Year Common Core - 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MTHE 217 Algebraic Structures with Applications F | 3.5

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e  MTHE 280 Advanced Calculus F | 3.5

e  MTHE 281 Introduction to Real Analysis W | 3.5

e  MTHE 212 Linear Algebra W | 3.5

Applied Mechanics Sub-Plan (M6)

e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e ENPH 252 DELETED - Management of Experimental Data W | 1.25
e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 241 Fluid Mechanics T W | 3.5

e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5

Minimum Total Credits: 42.5
Computing and Communications Sub-Plan (M9)

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ENPH 239 Electricity and Magnetism W | 3.5

e  CMPE 212 Introduction to Computing Science Il F/W | 4
e  ELEC 278 Fundamentals of Information Structures F | 4

Minimum Total Credits: 41.75
Systems and Robotics Sub-Plan (M11)

e  ELEC 221 Electric Circuits F | 4.25
e ELEC 271 Digital Systems F | 4



e  ENPH 225 Mechanics W | 3.5
e ELEC 252 Electronics I W | 4.25
e  ELEC 274 Computer Architecture W | 4

Minimum Total Credits: 42.25
Third Year Common Core - 2022-2023

e  MTHE 326 Functions of a Complex Variable F | 3.5

e  MTHE 335 Mathematics of Engineering Systems W | 3.5

e  MTHE 393 Engineering Design and Practice for Mathematics and Engineering W | K4
e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  MTHE 328 Real Analysis W | 3

e  MTHE 351 Probability I F | 3.5

Applied Mechanics Sub-Plan (M6)

e MECH 321 Solid Mechanics Il F | 3.5

e  MECH 328 Dynamics and Vibration F | 3.5

e MECH 330 Applied Thermodynamics I F | 3.5

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 323 Machine Design W | 4.5

e  MECH 341 Fluid Mechanics I W | 3.5

e  MECH 399 Mechanical Engineering Laboratory II W | K2

Minimum Total Credits: 43
Computing and Communications Sub-Plan (M9)

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e MTHE 353 Probability Il W | 3

e  CMPE 320 Fundamentals of Software Development F | 4

e  CMPE 332 Database Management Systems W | 3

e CMPE 365 Algorithms I F | 4

e  Complementary Studies, List A F/W |3

Minimum Total Credits: 41.5
Systems and Robotics Sub-Plan (M11)

e  ELEC 278 Fundamentals of Information Structures F | 4

e  ENPH 239 Electricity and Magnetism W | 3.5

e  MTHE 353 Probability [T W | 3

e  Take MTHE 337 or another Technical Elective List I or List Il F/W | 3
e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4

e  Complementary Studies, List A F/W |3



Minimum Total Credits: 41
Fourth Year Common Core - 2023-2024

e  MTHE 494 Mathematics and Engineering Seminar F | 3
e  MTHE 493 Engineering Mathematics Project FW | K7.5

Applied Mechanics Sub-Plan (M6)

e  MTHE 430 Control Theory F | 4

e  Complementary Studies, List A F/W |3

e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

e  MTHE 433 Continuum Mechanics with Applications F | 3

Elective

M6 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I; and
the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).
PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Applied Mechanics (M6): Technical Electives

Minimum Total Credits: 38.5
Computing and Communications Sub-Plan (M9)

e  MTHE 474 Information Theory F | 3.5

e  MTHE 455 Stochastic Processes and Applications F | 3.5

e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

e  MTHE 477 Data Compression and Source Coding: Theory and Algorithms W | 3

Elective

M9 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I; and
the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).



PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Computing and Communications (M9): Technical Electives

Minimum Total Credits: 38.5
Systems and Robotics Sub-Plan (M11)

e  MTHE 430 Control Theory F | 4

e  MTHE 472 Optimization and Control of Stochastic Systems W | 3.5
e  MTHE 474 Information Theory F | 3.5

e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

Elective

M11 students must choose 4 technical electives in addition to third year technical elective: a minimum of two
(2) technical electives must be taken from List I; and the remaining from List II, subject to the requirement that the
elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).



PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Systems and Robotics (M11): Technical Electives

Minimum Total Credits: 39.5

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Mathematics and Engineering Program, the Engineering Economics course is APSC 221, and the
Communications requirements are met through courses taken in the core program (MTHE 393, MTHE 494, MTHE
493 and APSC 293

Mathematics and Engineering, B.A.Sc. (Class of 2025)
Second Year CORE 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MTHE 212 Linear Algebra W | 3.5

e  MTHE 217 Algebraic Structures with Applications F | 3.5

e  MTHE 237 Differential Equations for Engineering Science F | 3.5
e  MTHE 280 Advanced Calculus F | 3.5

e  MTHE 281 Introduction to Real Analysis W | 3.5

Applied Mechanics Sub-Plan (M6)

e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5
e MREN 230 Thermodynamics and Heat Transfer W | 3.75

e  MREN 241 Fluid Mechanics and Fluid Power F | 3.75

e  ENPH 225 Mechanics W | 3.5

Minimum Total Credits: 41.25
Computing and Communications Sub-Plan (M9)

e  CMPE 212 Introduction to Computing Science Il F/W | 4
e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ENPH 239 Electricity and Magnetism W | 3.5

Minimum Total Credits: 41.75



Systems and Robotics Sub-Plan (M11)

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 271 Digital Systems F | 4

e  ENPH 225 Mechanics W | 3.5

e ELEC 252 Electronics I W | 4.25

e  ELEC 274 Computer Architecture W | 4

Minimum Total Credits: 42.25
Third Year CORE 2023-2024

e  MTHE 326 Functions of a Complex Variable F | 3.5

e  MTHE 335 Mathematics of Engineering Systems W | 3.5

e  MTHE 393 Engineering Design and Practice for Mathematics and Engineering W | K4
e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  MTHE 328 Real Analysis W | 3

e  MTHE 351 Probability I F | 3.5

Applied Mechanics Sub-Plan (M6)

e MECH 321 Solid Mechanics IT F | 3.5

e  MECH 328 Dynamics and Vibration F | 3.5

e  MECH 330 Applied Thermodynamics IT F | 3.5

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 323 Machine Design W | 4.5

e  MECH 341 Fluid Mechanics [I W | 3.5

e  MECH 399 Mechanical Engineering Laboratory Il W | K2

Minimum Total Credits: 43
Computing and Communications Sub-Plan (M9)

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  MTHE 353 Probability [T W | 3

e  CMPE 320 Fundamentals of Software Development F | 4

e  CMPE 332 Database Management Systems W | 3

e CMPE 365 Algorithms I F | 4

e  Complementary Studies, List A F/W |3

Minimum Total Credits: 41.5
Systems and Robotics Sub-Plan (M11)

e  ELEC 278 Fundamentals of Information Structures F | 4
e  ENPH 239 Electricity and Magnetism W | 3.5



e MTHE 353 Probability Il W | 3

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4

e  Complementary Studies, List A F/W |3

e  Take MTHE 337 or another Technical Elective List I or List Il F/W | 3

Minimum Total Credits: 41
Fourth Year CORE 2024-2025

e  MTHE 493 Engineering Mathematics Project FW | K7.5
e  MTHE 494 Mathematics and Engineering Seminar F | 3

Applied Mechanics Sub-Plan (M6)

e  MTHE 430 Control Theory F | 4

e  Complementary Studies, List A F/W |3

e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

e  MTHE 433 Continuum Mechanics with Applications F | 3

Electives

M6 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I; and
the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and

2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).
PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Applied Mechanics (M6): Technical Electives

Minimum Total Credits: 38.5
Computing and Communications Sub-Plan (M9)

e  MTHE 455 Stochastic Processes and Applications F | 3.5

e  MTHE 474 Information Theory F | 3.5

e  MTHE 477 Data Compression and Source Coding: Theory and Algorithms W | 3
e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

Electives

M9 students must choose 4 technical electives: a minimum of two (2) technical electives must be taken from List I; and
the remaining from List II, subject to the requirement that the elective selection satisfies the following two criteria:



1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and
2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).

PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Computing and Communications (M9): Technical Electives

Minimum Total Credits: 38.5
Systems and Robotics Sub-Plan (M11)

e  MTHE 430 Control Theory F | 4

e  MTHE 474 Information Theory F | 3.5

e  MTHE 472 Optimization and Control of Stochastic Systems W | 3.5
e  Complementary Studies, List A or B F/W |3

e  Complementary Studies, List A or B F/W |3

Electives

M11 students must choose 4 technical electives in addition to their Third Year Technical Elective: a minimum of two
(2) technical electives must be taken from List I; and the remaining from List II, subject to the requirement that the
elective selection satisfies the following two criteria:

1. the selection exceeds the minimum of 40 Accreditation Units (AUs) in Engineering Design (ED) and
2. the selection exceeds the minimum of 120 AUs in Engineering Design + Engineering Science (ES+ED).

PLEASE NOTE: the term in which a course is offered can change from one academic year to the next. This can occur
due to instructor availability or a change to departmental resources. Please refer to the on-line Course Timetable to
determine the terms in which the courses in this Technical Elective section will be offered.

Mathematics and Engineering, Systems and Robotics (M11): Technical Electives

Minimum Total Credits: 39.5

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Mathematics and Engineering Program, the Engineering Economics course is APSC 221 , and the
Communications requirements are met through courses taken in the core program (MTHE 393 , MTHE 494 , MTHE
493 and APSC 293

Mathematics and Engineering, Computing and Communications (M9): Technical Electives

List I:

(choose AT LEAST TWO courses)



List II:

MTHE 406 Introduction to Coding Theory F | 3
MTHE 418 NOT OFFERED 2022-2023 - Number Theory and Cryptography W | 3
MTHE 430 Control Theory F | 4

MTHE 434 NOT OFFERED 2022-2023 - Optimization Theory with Applications to Machine Learning W |
35

MTHE 472 Optimization and Control of Stochastic Systems W | 3.5

MTHE 478 NOT OFFERED 2022-2023 - Topics in Communication Theory F/W | 3

MTHE 484 NOT OFFERED 2022-2023 - Data Networks W | 3

MTHE 454 NOT OFFERED 2022-2023 - Statistical Spectrum Estimation W | 3

MTHE 437 Topics in Applied Mathematics W | 3.5

MTHE 433 Continuum Mechanics with Applications F | 3

MTHE 439 NOT OFFERED 2022-2023 - Lagrangian Mechanics, Dynamics, and Control W | 3.5
MTHE 457 Statistical Learning W | 3

CMPE 434 NOT OFFERED 2022-2023 Distributed Systems F | 3

CMPE 454 Computer Graphics W | 3

CMPE 457 Image Processing and Computer Vision W | 3

ELEC 374 Digital Systems Engineering W | 4.25

ELEC 377 Operating Systems F | 4

ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
ELEC 422 NOT OFFERED 2022-2023 Digital Signal Processing: Random Models and Applications F | 3.5
ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5

ELEC 464 Wireless Communications W | 3

ELEC 470 Computer System Architecture W | 3.5

ELEC 373 Computer Networks W | 3.5

SOFT 437 Performance Analysis F | 3

CMPE 251 Data Analytics F | K3

CMPE 351 Advanced Data Analytics W | 3

Mathematics and Engineering, Systems and Robotics (M11): Technical Electives

List I:

(choose AT LEAST TWO courses)

MTHE 406 Introduction to Coding Theory F | 3

MTHE 434 NOT OFFERED 2022-2023 - Optimization Theory with Applications to Machine Learning W |
35

MTHE 439 NOT OFFERED 2022-2023 - Lagrangian Mechanics, Dynamics, and Control W | 3.5
MTHE 477 Data Compression and Source Coding: Theory and Algorithms W | 3

MTHE 478 NOT OFFERED 2022-2023 - Topics in Communication Theory F/W | 3

MTHE 484 NOT OFFERED 2022-2023 - Data Networks W | 3

MTHE 454 NOT OFFERED 2022-2023 - Statistical Spectrum Estimation W | 3

MTHE 455 Stochastic Processes and Applications F | 3.5

MTHE 433 Continuum Mechanics with Applications F | 3

MTHE 437 Topics in Applied Mathematics W | 3.5



e  MTHE 418 NOT OFFERED 2022-2023 - Number Theory and Cryptography W | 3
e  MTHE 457 Statistical Learning W | 3

List II:

e ELEC 353 Electronics I F | 4.25
e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
e  ELEC 431 Power Electronics F | 3.25

e  ELEC 448 Introduction to Robotics: Mechanics and Control F | 3.5
OR

e  MECH 456 Introduction to Robotics F | 3.5

e ELEC 454 NOT OFFERED 2022-2023 Analog Electronics W | 3.25

e  ELEC 457 Integrated Circuits and System Applications F | 3.25

e ELEC 461 NOT OFFERED 2022-2023 Digital Communications F | 3.5

e  ELEC 464 Wireless Communications W | 3

e ELEC 483 Microwave and RF Circuits and Systems W | 4.25

e ELEC 486 NOT OFFERED 2022-2023 Fiber Optic Communications F | 3.75

e MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5

e  MINE 472 Not Offered 2021-2022 Mining Systems, Automation, and Robotics O/L | K3.5

Mechanical Engineering

Department Head: K. Pilkey
Chair of Undergraduate Studies: Darko Matovic (Fall 2019)

Chair of Undergraduate Studies: Gene Zak (Winter 2020)

Undergraduate Program Assistant: J. Brown
General Advisor Email: MME.Advisor@queensu.ca
Main Office: McLaughlin Hall, Second Floor
Telephone: (613) 533-2575

Fax: (613) 533-6489

Departmental Web Site: http://me.queensu.ca/

The second year curriculum is common to all sub-plans, but prior to or during the second year, students select from the
following options (sub-plans) for their third year: General (ME1) allows students to select technical electives from a
variety of specialized areas of study; Materials (ME2) includes courses in materials and metallurgical engineering; or
Biomechanical (ME3) includes courses in the biomechanical field. Note that with the wide variety of courses offered,
the Department cannot guarantee all courses are conflict free or offered each calendar year, particularly for students
who choose to transfer or change options in their third or fourth year. Transferring programs could also result in
extending the length of the program beyond the typical 4 years.

Students are invited to participate in one of the international design competition teams such as the Autonomous
Sailboat Team (MAST), Baja SAE Team, Formula SAE Team, SAE Aero Design Team, ECO Vehicle Design Team,
Fuel Cell Design Team or the Solar Design Team.

Options available:

e Materials Option



e  Biomechanical Option

Mechanical and Materials Engineering, B.A.Sc. (Class of 2023)
Second Year Common Core - 2020/2021

e  MECH 202 Mathematical and Computational Tools for Mechanical Engineers I F | K3.5
e  MECH 211 Manufacturing Methods F | 3.5

e  MECH 212 Machine Tool Laboratory F/W | 1.0

e  MECH 217 Measurement in Mechatronics F | 4.25

e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e  MECH 270 Materials Science and Engineering F | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MECH 203 Mathematical and Computational Tools for Mechanical Engineers [l W | K3.5
e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 241 Fluid Mechanics I W | 3.5

e  MECH 273 Materials Science and Engineering Lab W | 1.0

Minimum Total Credits: 44.25

Students take either MECH 211 and MECH 212, or MECH 213. MECH 213 combines the content of 211 and 212 in a
single course.

Note: Students should be aware that a transfer or a change in option choice may result in their program requirements
taking more than the typical 4 years because of course availability and conflicts in their core timetable. The department
cannot guarantee that courses will not conflict when a student changes options or transfers, especially after 2nd year.

MME students normally take APSC 200/293 in the winter term.
Third Year Common Core - 2021/2022

e  MECH 302 Mathematical and Computational Tools for Mechanical Engineers III F | K3.5
e  MECH 310 Digital Systems for Mechatronics F | K4.5

e  MECH 321 Solid Mechanics IT F | 3.5

e  MECH 328 Dynamics and Vibration F | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  MECH 323 Machine Design W | 4.5

e  MECH 346 Heat Transfer W | 3.5

e  MECH 350 Automatic Control W | 3.5

General Sub-Plan (ME1)

Note: MECH 396 and MECH 397 require MECH 370 and MECH 371 as co-requisites which would be additional
courses in the third year for students in the ME1 or ME3 options.



e  MECH 330 Applied Thermodynamics I F | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
OR

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 341 Fluid Mechanics [I W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2
OR

e  MECH 399 Mechanical Engineering Laboratory Il W | K2

Minimum Total Credits: 40.5
Materials Sub-Plan (ME2)

e  MECH 370 Principles of Materials Processing F | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2

Minimum Total Credits: 40.5

Biomechanical Sub-Plan (ME3)

Note: MECH 396 and MECH 397 require MECH 370 and MECH 371 as co-requisites which would be additional
courses in the third year for students in the ME1 or ME3 options.

e  MECH 393 Biomechanical Product Development W | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
OR

e  MECH 398 Mechanical Engineering Laboratory I F | K2

e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2
OR

e  MECH 399 Mechanical Engineering Laboratory Il W | K2

Minimum Total Credits: 40.5

Fourth Year Common Core - 2022/2023

e Complementary Studies, List A, For W |3

e Complementary Studies, List Aor B, For W|6

e  MEI and ME2 Technical Electives (See Technical Elective List) F and W | 20.5

e MES3 Technical Electives (See Technical Elective List) F and W | 17.0
Important to Note: The above list is for a typical fourth year program and may vary depending on choices in previous
years. Students must have a minimum total of 9 credits of Complementary Studies electives and a minimum of
23.5 credits of Technical Electives in the ME1 and ME2 options, and a minimum of 20.0 credits of Technical Electives
in the ME3 option, as detailed below. This count includes any electives taken in a student's 2nd, 3rd and 4th years from
the specific lists required for their option which are outlined in the Technical Elective description.



General Sub-Plan (ME1) Core

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5

Minimum Total Credits: 35
Materials Sub-Plan (ME2) Core

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5

Minimum Total Credits: 35
Biomechanical Sub-Plan (ME3) Core

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5
e  MECH 462 Team Project - Implement and Operate W | K3.5

Minimum Total Credits: 35

All students must take a final year capstone design course in their program. For the ME1 and ME2 option students this
course would normally be MECH 460 (4 credits, Fall) coupled with MECH 464 (1.5 credits, Fall). ME3 students will
normally take MECH 460 (4 credits, Fall) coupled with MECH 464 (1.5 credits, Fall), in addition to MECH 462 (3.5
credits, Winter).

However, students in the ME1 and ME2 options may choose to take APSC 480 (9 credits, Fall and Winter), Multi-
disciplinary Industry Engineering Design Project as a substitute for MECH 460 and MECH 464, and if the case will
receive 3.5 credits of List 1 technical electives that will count towards their required minimum technical elective credit
count.

ME3 students may choose to take APSC 480 (9 credits, FW) as a substitute for MECH 460, MECH 464, and MECH
462.

Important Note: All students who want to take APSC 480 must make sure they DROP MECH 460, MECH 464, and
MECH 462 from their preloaded courses on SOLUS, and ADD APSC 480. All students are limited to taking only ONE
final year capstone project course, either MECH 460 or APSC 480.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Mechanical Program, the Engineering Economics core course is APSC 221, and the Communications
core courses are APSC 293 and MECH 464.

Technical Electives

Students are required to complete technical electives dependent on their option, as listed below:



ME1 Option

A minimum of 17.0 credits from any combination of courses on Lists 1,2 or 3
A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4

For a minimum total requirement of technical electives of 20.5 credits
ME2 Option

A minimum of 10.0 credits from courses on List 2
A minimum of 7.0 additional credits from any combination of courses on Lists 1, 2 or 3
A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4

For a minimum total requirement of technical electives of 20.5 credits

ME3 Option

A minimum of 10.0 credits from courses on List 3

A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2 or 3

A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4
For a minimum total requirement of technical electives of 17.0 credits

(Note that ME3 students are required to take MECH 462 as core, but it is an optional List 1 technical elective
for ME1 and ME2 students. Students take the same total load in all three options.)

(As an example, 17.5 from List 1, 2 or 3; 3.0 from List 4 would also satisfy the ME1 requirement.)

For all courses, students must meet the prerequisite requirements and no exclusion courses are allowed. Any exception
to the requirements above must be approved by the Undergraduate Chair. It is the sole responsibility of the student to
ensure that elective weights are sufficient to meet the total technical elective requirement.

All course availabilities and the term in which a course is held can change from one academic year to the next. This can
occur due to curriculum changes, instructor availability or a change in departmental resources. Please refer to the
individual course descriptions in the current calendar for further details.

Mechanical and Materials Engineering: Technical Elective Lists
Mechanical and Materials Engineering, B.A.Sc. (Class of 2024)
Second Year Common Core- 2021-2022

e  MECH 202 Mathematical and Computational Tools for Mechanical Engineers I F | K3.5
e MECH 211 Manufacturing Methods F | 3.5

e  MECH 212 Machine Tool Laboratory F/W | 1.0

e MECH 213 NOT OFFERED 2022-2023 Manufacturing Methods F | 4.5

e  MECH 217 Measurement in Mechatronics F | 4.25



e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e  MECH 270 Materials Science and Engineering F | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MECH 203 Mathematical and Computational Tools for Mechanical Engineers II W | K3.5
e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 241 Fluid Mechanics I W | 3.5

e  MECH 273 Materials Science and Engineering Lab W | 1.0

Minimum Total Credits: 44.25

Students take either MECH 211 and MECH 212, or MECH 213. MECH 213 combines the content of 211 and 212 in a
single course.

Note: Students should be aware that a transfer or a change in option choice may result in their program requirements
taking more than the typical 4 years because of course availability and conflicts in their core timetable. The department
cannot guarantee that courses will not conflict when a student changes options or transfers, especially after 2nd year.

MME students normally take APSC 200/293 in the winter term.
Third Year Common Core- 2022-2023

e  MECH 302 Mathematical and Computational Tools for Mechanical Engineers III F | K3.5
e  MECH 310 Digital Systems for Mechatronics F | K4.5

e MECH 321 Solid Mechanics Il F | 3.5

e  MECH 328 Dynamics and Vibration F | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  MECH 323 Machine Design W | 4.5

e  MECH 346 Heat Transfer W | 3.5

e  MECH 350 Automatic Control W | 3.5

General Sub-Plan (ME1)

Note: MECH 396 and MECH 397 require MECH 370 and MECH 371 as co-requisites which would be additional
courses in the third year for students in the ME1 or ME3 options.

e  MECH 330 Applied Thermodynamics IT F | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
or

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 341 Fluid Mechanics I W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2
or

e  MECH 399 Mechanical Engineering Laboratory II W | K2

Minimum Total Credits: 40.5



Materials Sub-Plan (ME2)

e  MECH 370 Principles of Materials Processing F | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2

Minimum Total Credits: 40.5

Biomechanical Sub-Plan (ME3)

Note: MECH 396 and MECH 397 require MECH 370 and MECH 371 as co-requisites which would be additional
courses in the third year for students in the ME1 or ME3 options.

e  MECH 393 Biomechanical Product Development W | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
or

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2
or

e  MECH 399 Mechanical Engineering Laboratory II W | K2

Minimum Total Credits: 40.5

Fourth Year Common Core- 2023-2024

e Complementary Studies, List A, For W |3
e  Complementary Studies, List A or B, F or W | 6
e  MEI and ME2 Technical Electives (See Technical Elective List) F and W | 20.5

e MES3 Technical Electives (See Technical Elective List) F and W | 17.0
Important to Note: The above list is for a typical fourth year program and may vary depending on choices in previous
years. Students must have a minimum total of 9 credits of Complementary Studies electives and a minimum of
27 credits of Technical Electives in the ME1 and ME2 options, and a minimum total of 23. 5 credits of Technical
Electives in the ME3 option, as detailed below. This count includes any electives taken in a student's 2nd, 3rd and 4th
years from the specific lists required for their option which are outlined in the Technical Elective description.

General Sub-Plan (ME1) Core

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5

Minimum Total Credits: 35
Materials Sub-Plan (ME2) Core

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5



Minimum Total Credits: 35
Biomechanical Sub-Plan (ME3) Core

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5
e MECH 462 Team Project - Implement and Operate W | K3.5

Minimum Total Credits: 38

All students must take a final year capstone design course in their program. For the ME1 and ME2 option students this
course would normally be MECH 460 (4 credits, Fall) coupled with MECH 464 (1.5 credits, Fall). ME3 students will
normally take MECH 460 (4 credits, Fall) coupled with MECH 464 (1.5 credits, Fall) in addition to MECH 462 (3.5
credits, Winter).

However, students in the ME1 and ME2 options may choose to take APSC 480 (9 credits, Fall and Winter), Multi-
disciplinary Industry Engineering Design Project as a substitute for MECH 460 and MECH 464, and will receive 3.5
credits of List 1 technical electives that will count towards their required minimum technical elective credit count.

ME3 students may choose to take APSC 480 (9 credits, FW) as a substitute for MECH 460, MECH 464, and MECH
462.

Important Note: All students who want to take APSC 480 must make sure they DROP MECH 460, MECH 464, and
MECH 462 from their pre-loaded courses on SOLUS, and ADD APSC 480. All students are limited to taking only
ONE final year capstone project course, either MECH 460 or APSC 480.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Mechanical Program, the Engineering Economics core course is APSC 221, and the Communications
core courses are APSC 293 and MECH 464.

Technical Electives
Students are required to complete technical electives dependent on their option, as listed below:

ME1 Option

A minimum of 17.0 credits from any combination of courses on Lists 1, 2 or 3
A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4

For a minimum total requirement of technical electives of 20.5 credits

ME2 Option

A minimum of 10.0 credits from courses on List 2

A minimum of 7.0 additional credits from any combination of courses on Lists 1, 2 or 3



A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4

For a minimum total requirement of technical electives of 23.5 credits

ME3 Option

A minimum of 10.0 credits from courses on List 3

A minimum of 3.5 additional credits from any combination of courses on Lists 1,2 or 3

A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4
For a minimum total requirement of technical electives of 17.0 credits

(Note that ME3 students are required to take MECH 462 as core, but it is an optional List 1 technical elective
for ME1 and ME2 students. Students take the same total load in all three options.)

(As an example, 17.5 from List 1, 2 or 3; 3.0 from List 4 would also satisfy the ME1 requirement.)

For all courses, students must meet the prerequisite requirements and no exclusion courses are allowed. Any exception
to the requirements above must be approved by the Undergraduate Chair. It is the sole responsibility of the student to
ensure that elective weights are sufficient to meet the total technical elective requirement.

All course availabilities and the term in which a course is held can change from one academic year to the next. This can
occur due to curriculum changes, instructor availability or a change in departmental resources. Please refer to the
individual course descriptions in the current calendar for further details.

Mechanical and Materials Engineering: Technical Elective Lists

Mechanical and Materials Engineering, B.A.Sc. (Class of 2025)

Second Year CORE 2022-2023

e  MECH 202 Mathematical and Computational Tools for Mechanical Engineers I F | K3.5
e  MECH 211 Manufacturing Methods F | 3.5

e  MECH 212 Machine Tool Laboratory F/W | 1.0

e MECH 213 NOT OFFERED 2022-2023 Manufacturing Methods F | 4.5

e  MECH 217 Measurement in Mechatronics F | 4.25

e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 230 Applied Thermodynamics I F | 3.5

e  MECH 270 Materials Science and Engineering F | 3.5

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  MECH 203 Mathematical and Computational Tools for Mechanical Engineers II W | K3.5
e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MECH 241 Fluid Mechanics I W | 3.5



e  MECH 273 Materials Science and Engineering Lab W | 1.0

Minimum Total Credits: 43.75

Students take either MECH 211 and MECH 212, or MECH 213. MECH 213 combines the content of 211 and 212 in a
single course.

Note: Students should be aware that a transfer or a change in option choice may result in their program requirements
taking more than the typical 4 years because of course availability and conflicts in their core timetable. The department
cannot guarantee that courses will not conflict when a student changes options or transfers, especially after 2nd year.

MME students normally take APSC 200/293 in the winter term.
Third Year CORE 2023-2024

e  MECH 302 Mathematical and Computational Tools for Mechanical Engineers III F | K3.5
e  MECH 310 Digital Systems for Mechatronics F | K4.5

e MECH 321 Solid Mechanics II F | 3.5

e  MECH 328 Dynamics and Vibration F | 3.5

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3

e  MECH 323 Machine Design W | 4.5

e  MECH 346 Heat Transfer W | 3.5

e  MECH 350 Automatic Control W | 3.5

General Sub-Plan (ME1)

Note: MECH 396 and MECH 397 require MECH 370 and MECH 371 as co-requisites which would be additional
courses in the third year for students in the ME1 or ME3 options.

e  MECH 330 Applied Thermodynamics IT F | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
OR

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 341 Fluid Mechanics I W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2
OR

e  MECH 399 Mechanical Engineering Laboratory II W | K2

Minimum Total Credits: 40.5
Materials Sub-Plan (ME2)

e  MECH 370 Principles of Materials Processing F | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2

Minimum Total Credits: 40.5



Biomechanical Sub-Plan (ME3)

Note: MECH 396 and MECH 397 require MECH 370 and MECH 371 as co-requisites which would be additional
courses in the third year for students in the ME1 or ME3 options.

e  MECH 393 Biomechanical Product Development W | 3.5

e  MECH 396 Mechanical and Materials Engineering Laboratory I F | K2
OR

e  MECH 398 Mechanical Engineering Laboratory I F | K2
e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5

e  MECH 397 Mechanical and Materials Engineering Laboratory II W | K2
OR

e  MECH 399 Mechanical Engineering Laboratory II W | K2

Minimum Total Credits: 40.5

Fourth Year CORE 2024-2025

e Complementary Studies, List A, For W |3

e  Complementary Studies, List A or B, F or W | 6

e  MEI and ME2 Technical Electives (See Technical Elective List) F and W | 20.5
e MES3 Technical Electives (See Technical Elective List) F and W | 17.0

Important to Note: The above list is for a typical fourth year program and may vary depending on choices in previous
years. Students must have a minimum total of 9 credits of Complementary Studies electives and a minimum of

27 credits of Technical Electives in the ME1 and ME2 options, and a minimum total of 23. 5 credits of Technical
Electives in the ME3 option, as detailed below. This count includes any electives taken in a student's 2nd, 3rd and 4th
years from the specific lists required for their option which are outlined in the Technical Elective description.

General Sub-Plan (ME1)

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5

Minimum Total Credits: 35
Materials Sub-Plan (ME2)

e  MECH 460 Team Project - Conceive and Design F | K4
e  MECH 464 Communications and Project Management F | 1.5

Minimum Total Credits: 35
Biomechanical Sub-Plan (ME3)
e  MECH 460 Team Project - Conceive and Design F | K4

e  MECH 464 Communications and Project Management F | 1.5
e MECH 462 Team Project - Implement and Operate W | K3.5



Minimum Total Credits: 38

All students must take a final year capstone design course in their program. For the ME1 and ME2 option students this
course would normally be MECH 460 (4 credits, Fall) coupled with MECH 464 (1.5 credits, Fall). ME3 students will
normally take MECH 460 (4 credits, Fall) coupled with MECH 464 (1.5 credits, Fall) in addition to MECH 462 (3.5
credits, Winter).

However, students in the ME1 and ME2 options may choose to take APSC 480 (9 credits, Fall and Winter), Multi-
disciplinary Industry Engineering Design Project as a substitute for MECH 460 and MECH 464, and will receive 3.5
credits of List 1 technical electives that will count towards their required minimum technical elective credit count.

ME3 students may choose to take APSC 480 (9 credits, FW) as a substitute for MECH 460, MECH 464, and MECH
462.

Important Note: All students who want to take APSC 480 must make sure they DROP MECH 460, MECH 464,
and MECH 462 from their pre-loaded courses on SOLUS, and ADD APSC 480. All students are limited to taking
only ONE final year capstone project course, either MECH 460 or APSC 480.

Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
plans. For the Mechanical Program, the Engineering Economics core course is APSC 221 , and the Communications
core courses are APSC 293 and MECH 464.

Technical Electives
Students are required to complete technical electives dependent on their option, as listed below:
MET1 Option

A minimum of 17.0 credits from any combination of courses on Lists 1,2 or 3
A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4

For a minimum total requirement of technical electives of 20.5 credits
ME2 Option

A minimum of 10.0 credits from courses on List 2
A minimum of 7.0 additional credits from any combination of courses on Lists 1, 2 or 3
A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4

For a minimum total requirement of technical electives of 23.5 credits
ME3 Option

A minimum of 10.0 credits from courses on List 3

A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2 or 3



A minimum of 3.5 additional credits from any combination of courses on Lists 1, 2, 3 or 4
For a minimum total requirement of technical electives of 17.0 credits

(Note that ME3 students are required to take MECH 462 as core, but it is an optional List 1 technical elective
for ME1 and ME2 students. Students take the same total load in all three options.)

(As an example, 17.5 from List 1, 2 or 3; 3.0 from List 4 would also satisfy the ME1 requirement.)

For all courses, students must meet the prerequisite requirements and no exclusion courses are allowed. Any exception
to the requirements above must be approved by the Undergraduate Chair. It is the sole responsibility of the student to
ensure that elective weights are sufficient to meet the total technical elective requirement.

All course availabilities and the term in which a course is held can change from one academic year to the next. This can
occur due to curriculum changes, instructor availability or a change in departmental resources. Please refer to the
individual course descriptions in the current calendar for further details.

Mechanical and Materials Engineering: Technical Elective Lists
Mechanical and Materials Engineering: Technical Electives

These lists establish which courses qualify to meet the program elective requirements for each of the academic plans.

List 1: General Mechanical Engineering Electives

These courses provide experiences that are central to the development of General Mechanical Engineering attributes.
Lists 1A and 1B are included in List 1 for meeting technical elective requirements.

e  APSC 381 Advanced Design and Skills for Innovation W | K3.5

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7

e APSC 401 Interdisciplinary Projects W | K4.5

e  CHEE 490 NOT OFFERED 2022-2023 Polymer Formulations and Processing Technology W | 3.5

e  ELEC 280 Fundamentals of Electromagnetics W | 3.75

e ELEC 333 Electric Machines W | 4.25

e  MECH 330 Applied Thermodynamics II F | 3.5 (Option core to ME1, and a List 1 Tech for ME2 and ME3)
e  MECH 341 Fluid Mechanics II W | 3.5 (Option core to ME1, and a List 1 Tech for ME2 and ME3)

e MECH 361 NOT OFFERED 2022-2023 - Project Based Engineering: Conceive, Design, Implement and
Operate W | K3.5

e  MECH 370 Principles of Materials Processing F | 3.5 (Option core to ME2, and List 1 to ME1 and ME3)
e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5 (Option core to ME2, and List 1 to ME1 and

ME3)

e  MECH 393 Biomechanical Product Development W | 3.5 (Option core to ME3, and a List 1 Tech for ME1
and ME2)

e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5 (Option core to ME3, and a List 1 Tech for ME1
and ME2)

e  MECH 420 NOT OFFERED 2022-2023 - Vibrations W | 3.5
e  MECH 423 Introduction to Microsystems W | 3.5
e  MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5



e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4
e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics IIT W | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5

e  MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5
e  MECH 455 Computer Integrated Manufacturing F | 3.5

e  MECH 456 Introduction to Robotics F | 3.5

e  MECH 457 Additive Manufacturing W | 4

e  MECH 461 Research Project W | K4

e  MECH 462 Team Project - Implement and Operate W | K3.5 (Option core to ME3, and a List 1 Tech for
MEI and ME2)

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 481 NOT OFFERED 2022-2023 Wind Energy F | 3.5

e MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

List 1A: Engineering Science

These List 1 courses include substantial Engineering Science content and are staffed by Mechanical and
Materials Engineering with licensed Professional Engineers, or EITs, as instructors to meet the requirements
of CEAB Appendix 3.

e  MECH 492 Biological Fluid Dynamics F | 3.5

List 1B: Engineering Design

These List 1 courses include substantial Engineering Design content and are staffed by Mechanical and
Materials Engineering with licensed Professional Engineers as instructors to meet the requirements of CEAB
Appendix 3.

e  MECH 495 Ergonomics and Design F | 3.5

List 2: Materials Engineering Electives

e  MECH 461 Research Project W | K4

e  MECH 470 Deformation Processing W | 3.5

e  MECH 476 Engineering of Polymers and Composite Materials W | 3.5
e MECH 478 Biomaterials F | 3.5

e  MECH 479 Nano-Structured Materials F | 3.5

e  MECH 483 Nuclear Materials F | 3.5



List 3: Biomechanical Engineering Electives

e  MECH 461 Research Project W | K4

e  CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 440 Pharmaceutical Technology W | 3.5

e CHEE 484 NOT OFFERED 2022-2023 Bioremediation W | 3.5
e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3
e  MECH 465 Computer-Aided Design F | 3.5

e MECH 478 Biomaterials F | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

e  MECH 494 Kinematics of Human Motion W | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

e  MECH 496 Musculoskeletal Biomechanics F | 3.5

List 4: Multi-Disciplinary Engineering Electives

e  ANAT 100 Anatomy of the Human Body F,W,S | 3.0

e APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
e  CHEE 340 Biomedical Engineering W | 3.5

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 370 Deleted - Waste Treatment Processes W | 3.5

e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e  CHEE 412 Transport Phenomena W | 3.5

e  CHEE 363 Electrochemical Engineering* W | 3.5

e  CIVL 371 Groundwater Engineering F | 3.75

e CIVL 372 Water and Wastewater Engineering W | 4

e CIVL 471 Subsurface Contamination F | 4

e  CIVL 473 Water Resources System W | 3.75

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4
e  MTHE 212 Linear Algebra W | 3.5

e  MTHE 337 Introduction to Operations Research Models W | 3



e  MTHE 338 Fourier Methods for Boundary Value Problems W | 3.5

e  MTHE 434 NOT OFFERED 2022-2023 - Optimization Theory with Applications to Machine Learning W |
35

e  MTHE 472 Optimization and Control of Stochastic Systems W | 3.5

e  MINE 431 Life-Cycle Assessment for Green Technologies F | 3.5

e MINE 459 Risk and Reliability Analysis for Industrial Asset Management, Health & Safety F | 4
e  ENPH 491 NOT OFFERED 2022-2023 - Physics of Nuclear Reactors F | 3.5

Areas of Concentration in Mechanical

Although there is no formal streaming of electives in the Mechanical Engineering Curriculum, the following groupings
are provided in order to give students some guidance in areas where they may wish to concentrate their studies.

Aerospace Engineering

e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5 (Core for ME2 option)
e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics IIl W | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 481 NOT OFFERED 2022-2023 Wind Energy F | 3.5

Biomechanical Engineering

e  CHEE 340 Biomedical Engineering W | 3.5

e  MECH 370 Principles of Materials Processing F | 3.5 (Core for ME2 option)

e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5 (Core for ME2 option)
e  MECH 393 Biomechanical Product Development W | 3.5 (Core for ME3 option)
e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5 (Core for ME3 option)
e  MECH 465 Computer-Aided Design F | 3.5

e MECH 478 Biomaterials F | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

e  MECH 494 Kinematics of Human Motion W | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

e  MECH 496 Musculoskeletal Biomechanics F | 3.5

Manufacturing Engineering



e  APSC 381 Advanced Design and Skills for Innovation W | K3.5

e  MECH 370 Principles of Materials Processing F | 3.5 (Core for ME2 option)

e MECH 424 NOT OFFERED 2022-2023 - Sustainable Product Design F | 3.5

e  MECH 455 Computer Integrated Manufacturing F | 3.5

e  MECH 457 Additive Manufacturing W | 4

e  MECH 462 Team Project - Implement and Operate W | K3.5 (Core for ME3 option)
e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 476 Engineering of Polymers and Composite Materials W | 3.5

e  MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

Mechatronics Engineering

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4

e  MECH 420 NOT OFFERED 2022-2023 - Vibrations W | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e MECH 452 NOT OFFERED 2022-2023 - Mechatronics Engineering W | 5
e  MECH 455 Computer Integrated Manufacturing F | 3.5

e  MECH 456 Introduction to Robotics F | 3.5

e  MECH 482 NOT OFFERED 2022-2023 - Noise Control W | 3.5

Energy and Fluid Systems

e  MECH 430 NOT OFFERED 2022-2023 - Thermal Systems Design W | 4
e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 437 NOT OFFERED 2022-2023 - Fuel Cell Technology F | 3.5

e  MECH 439 NOT OFFERED 2022-2023 Turbomachinery W | 3.5

e MECH 441 NOT OFFERED 2022-2023 - Fluid Mechanics III W | 3.5

e  MECH 444 Computational Fluid Dynamics F | 3.5

e  MECH 448 Compressible Fluid Flow W | 3.5

e  MECH 480 Airplane Aerodynamics and Performance W | 3.5

e MECH 481 NOT OFFERED 2022-2023 Wind Energy F | 3.5

e  MECH 492 Biological Fluid Dynamics F | 3.5

Materials Engineering

e  MECH 370 Principles of Materials Processing F | 3.5 (Core to ME2 option)
e  MECH 371 Fracture Mechanics and Dislocation Theory W | 3.5 (Core to ME2 option)
e  MECH 470 Deformation Processing W | 3.5



e  MECH 476 Engineering of Polymers and Composite Materials W | 3.5
e MECH 478 Biomaterials F | 3.5

e  MECH 479 Nano-Structured Materials F | 3.5

e  MECH 483 Nuclear Materials F | 3.5

Mechatronics and Robotics Engineering

Mechatronics and Robotics Engineering (MRE) program addresses the emerging disciplines of mechatronics and
robotics engineering, and integrates the traditional disciplines of computer, electrical, and mechanical engineering, with
key elements of automatic control, mechanics, electronics, intelligent systems, signal processing and
telecommunications systems. This multidisciplinary approach recognizes the ever-increasing complexity of
engineering systems, and the societal need for skilled engineers. The MRE program addresses the need for a truly
integrated approach to mechatronics and robotics across four years of study. A sequence of experiential project-based
design courses will progressively build the students' foundational knowledge and culminate in a capstone design project
that could lead to participation in an external design competition. Following a common two years of study (with the
first year being direct-entry from high-school), in their third year students can pursue either an electrical or a
mechanical stream. In their final year, students will select eight technical electives, with the option of completing one
of four recommended concentrations: automation, robotics, biomedical and intelligent systems. This will give them the
opportunity to tailor the curriculum to their own interests.

Mechatronics & Robotics Engineering, B.A.Sc. (Class of 2025)

The Mechatronics and Robotics Engineering (MRE) program addresses the emerging disciplines of mechatronics and
robotics engineering, and integrates the traditional disciplines of computer, electrical, and mechanical engineering, with
key elements of automatic control, mechanics, electronics, intelligent systems, signal processing and
telecommunications systems. This multidisciplinary approach recognizes the ever-increasing complexity of
engineering systems, and the societal need for skilled engineers. The MRE program addresses the need for a truly
integrated approach to mechatronics and robotics across four years of study. A sequence of experiential project-based
design courses will progressively build the students’ foundational knowledge and culminate in a capstone design
project that could lead to participation in an external design competition. Following a common two years of study
(with the first year being direct-entry from high-school), in their third year students can pursue either an electrical or a
mechanical stream. In their final year, students will select eight technical electives, with the option of completing one
of four recommended concentrations: automation, robotics, biomedical and intelligent systems. This will give them the
opportunity to tailor the curriculum to their own interests.

First Year 2021-2022

e  MREN 103 Mechatronics Design I W | K4

e  MREN 178 Data Structures and Algorithms W | 4

e  APSC 101 Engineering Design and Practice F | K3.5

e APSC 102 Experimentation F/W | K2

e APSC 111 Physics I F|3.3

e APSC 112 Physics I W |3.3

e  APSC 131 Chemistry and Materials F | 3.3

e APSC 143 Introduction to Computer Programming for Engineers F | K3.3
e  APSC 162 Engineering Graphics W | 2.5

e APSC 171 Calculus I F | K3.3

e APSC 172 Calculus II W | 3.3

e APSC 174 Introduction to Linear Algebra W, S | 3.3

e  APSC 182 Applied Engineering Mechanics W, F, S | 1.7



e APSC 199 English Proficiency for Engineers FW, S | K0.2

Second Year 2022-2023

e  MREN 203 Mechatronics Design I1 W | 4

e  MREN 223 Signals and Systems W | 5

e  MREN 230 Thermodynamics and Heat Transfer W | 3.75
e  MREN 241 Fluid Mechanics and Fluid Power F | 3.75

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 237 Differential Equations for Engineering Science F | 3.5

Third Year 2023-2024

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  MREN 303 Mechatronics Design III W | 4

e  MREN 318 Sensors and Electric Actuators F | 5.5

e  MREN 320 Automation: Machine Design and Control W | 3.5

e  MREN 348 Introduction to Robotics W | 3.5

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4

e  ELEC 372 Numerical Methods and Optimization W | 3.5

e ELEC 353 Electronics I F | 4.25

e ELEC 373 Computer Networks W | 3.5
Plus choose one (1) Complementary Studies course.

e MECH 350 Automatic Control W | 3.5

Fourth Year 2024-2025

e  MREN 403 Mechatronics Design IV FW | 8

e  MREN 410 Intelligent Machines and Autonomous Systems F | 3.5

e  Two Complementary Studies (term dictated by timetable)

e Three Free Technical Electives (any course from FEAS calendar, timetable permitting)

e  Five Primary Technical Electives (recommended Concentrations below, timetabling guaranteed)

Automation

e  ELEC 431 Power Electronics F | 3.25

e ELEC 436 NOT OFFERED 2022-2023 Electric Machines and Control W | 3
e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e  MECH 455 Computer Integrated Manufacturing F | 3.5



Robotics

e ELEC 436 NOT OFFERED 2022-2023 Electric Machines and Control W | 3

e ELEC 444 NOT OFFERED 2022-2023 Modeling and Computer Control of Mechatronic Systems W | 3.25
e  ELEC 472 Attificial Intelligence W | 3.5

e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  MECH 455 Computer Integrated Manufacturing F | 3.5

Biomedical

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3
e  MECH 393 Biomechanical Product Development W | 3.5

e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

e  MECH 496 Musculoskeletal Biomechanics F | 3.5

Intelligent Systems

e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
e  ELEC 425 Machine Learning and Deep Learning F | 3.5

e  ELEC 472 Attificial Intelligence W | 3.5

e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  CMPE 325 Human-Computer Interaction W | 3

Mechatronics & Robotics Engineering, B.A.Sc. (Class of 2026)

The Mechatronics and Robotics Engineering (MRE) program addresses the emerging disciplines of mechatronics and
robotics engineering, and integrates the traditional disciplines of computer, electrical, and mechanical engineering, with
key elements of automatic control, mechanics, electronics, intelligent systems, signal processing and
telecommunications systems. This multidisciplinary approach recognizes the ever-increasing complexity of
engineering systems, and the societal need for skilled engineers. The MRE program addresses the need for a truly
integrated approach to mechatronics and robotics across four years of study. A sequence of experiential project-based
design courses will progressively build the students' foundational knowledge and culminate in a capstone design project
that could lead to participation in an external design competition. Following a common two years of study (with the
first year being direct-entry from high-school), in their third year students can pursue either an electrical or a
mechanical stream. In their final year, students will select eight technical electives, with the option of completing one
of four recommended concentrations: automation, robotics, biomedical and intelligent systems. This will give them the
opportunity to tailor the curriculum to their own interests.

First Year 2022-2023

e  MREN 103 Mechatronics Design I W | K4

e  MREN 178 Data Structures and Algorithms W | 4

e APSC 101 Engineering Design and Practice F | K3.5
e APSC 102 Experimentation F/W | K2

e APSC 111 Physics I F|3.3

e  APSC 112 Physics I W |3.3

e  APSC 131 Chemistry and Materials F | 3.3



e  APSC 143 Introduction to Computer Programming for Engineers F | K3.3
e APSC 162 Engineering Graphics W | 2.5

e APSC 171 Calculus I F | K3.3

e APSC 172 Calculus I W | 3.3

e APSC 174 Introduction to Linear Algebra W, S | 3.3

e  APSC 182 Applied Engineering Mechanics W, F, S | 1.7

e APSC 199 English Proficiency for Engineers FW, S | K0.2

Second Year 2023-2024

e  MREN 203 Mechatronics Design II W | 4

e  MREN 223 Signals and Systems W | 5

e MREN 230 Thermodynamics and Heat Transfer W | 3.75
e  MREN 241 Fluid Mechanics and Fluid Power F | 3.75

e  ELEC 221 Electric Circuits F | 4.25

e ELEC 252 Electronics I W | 4.25

e ELEC 271 Digital Systems F | 4

e  ELEC 274 Computer Architecture W | 4

e  MECH 221 Solid Mechanics I F | 3.5

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MTHE 228 Complex Analysis W | 3.5

e  MTHE 237 Differential Equations for Engineering Science F | 3.5

Third Year 2024-2025

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  MREN 303 Mechatronics Design III W | 4

e  MREN 318 Sensors and Electric Actuators F | 5.5

e  MREN 320 Automation: Machine Design and Control W | 3.5

e  MREN 348 Introduction to Robotics W | 3.5

e  ELEC 326 Probability and Random Processes F | 3.5

e  ELEC 371 Microprocessor Interfacing and Embedded Systems F | 4

e  ELEC 372 Numerical Methods and Optimization W | 3.5

e Plus choose one (1) Complementary Studies course.

e ELEC 353 Electronics I F | 4.25
e  ELEC 373 Computer Networks W | 3.5
e  MECH 350 Automatic Control W | 3.5

Fourth Year 2025-2026

e  MREN 403 Mechatronics Design IV FW | 8

e  MREN 410 Intelligent Machines and Autonomous Systems F | 3.5

e  Two Complementary Studies (term dictated by timetable)

e  Three Free Technical Electives (any course from FEAS calendar, timetable permitting)

e Five Primary Technical Electives (recommended Concentrations below, timetabling guaranteed)



Automation

e  ELEC 431 Power Electronics F | 3.25

e ELEC 436 NOT OFFERED 2022-2023 Electric Machines and Control W | 3
e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  MECH 423 Introduction to Microsystems W | 3.5

e  MECH 455 Computer Integrated Manufacturing F | 3.5

Robotics

e ELEC 436 NOT OFFERED 2022-2023 Electric Machines and Control W | 3

e ELEC 444 NOT OFFERED 2022-2023 Modeling and Computer Control of Mechatronic Systems W | 3.25
e  ELEC 472 Attificial Intelligence W | 3.5

e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  MECH 455 Computer Integrated Manufacturing F | 3.5

Biomedical

e ELEC 408 NOT OFFERED 2022-2023 Biomedical Signal and Image Processing W | 3
e  MECH 393 Biomechanical Product Development W | 3.5

e  MECH 394 Frontiers in Biomechanical Engineering F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

e  MECH 496 Musculoskeletal Biomechanics F | 3.5

Intelligent Systems

e ELEC 421 NOT OFFERED 2022-2023 Digital Signal Processing: Filters and System Design F | 4
e  ELEC 425 Machine Learning and Deep Learning F | 3.5

e  ELEC 472 Artificial Intelligence W | 3.5

e ELEC 474 NOT OFFERED 2022-2023 Machine Vision F | 3.5

e  CMPE 325 Human-Computer Interaction W | 3

Mining Engineering

Department Head J. Ortiz

Chair of Undergraduate Studies L. Daneshmend
Undergraduate Program Assistant A. Alves

Office Goodwin Hall, Room 354

Telephone (613) 533-2230

Fax (613) 533-6597

E-mail mine.undergrad@queensu.ca

Departmental Web Site http://www.mine.queensu.ca

The mineral industry deals with the excavation and processing of ore to obtain the mineral products required by
contemporary society. To meet industrial requirements, the curriculum of Mining Engineering provides three closely
associated options: Mining Engineering, Mineral Processing and Environmental Engineering and Mine-Mechanical
Engineering. The Mining Engineering Option, in addition to the fundamentals of mining, includes elements of
earthworks and excavation for both surface and underground. In the Mineral Processing and Environmental



Engineering option, the subjects addressed include the design, operation and control of ore treatment plants and the
environmental control systems required by government regulations. The Mine-Mechanical option produces mining
engineers who understand the design, modification, automation, use and maintenance of heavy and specialized
equipment in the mining industry.

Options available:

e Mining Option
e  Mineral Processing Option
e Mechanical Option

Mining Engineering, B.A.Sc. (Class of 2023)
Second Year Common Core - 2020/2021

e  APSC 200 Engineering Design and Practice I F/W | K4

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e APSC 293 Engineering Communications 1 F/W/S | K1

e  CIVL 230 Solid Mechanics I F | 4.25

e  MINE 201 Introduction to Mining and Mineral Processing F | 4

e  CHEE 209 Analysis of Process Data F | 3.5

e MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5

e CIVL 222 Numerical Methods for Civil Engineers W | 5

e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5
e  MINE 267 Applied Chemistry for Mining W | 3.5

e  MINE 268 Analytical Methods in Mining W | 1

e  MINE 272 Applied Data Science W | 4.5

Subtotal Credits: 45.25
Mining Option N1
e Complementary Studies, List A W | 3
Subtotal Credits: 3
Minimum Total Credits: 48.25
Minerals Processing Environmental Option N2

e Complementary Studies, List A W | 3
Subtotal Credits: 7.5

Minimum Total Credits: 48.25



Mine-Mechanical Option N3

e  MECH 228 Kinematics and Dynamics F/W | K3.5
Subtotal Credits: 3.5

Minimum Total Credits: 48.75

Third Year Common Core - 2021-2022

e  MINE 321 Drilling and Blasting F | 4.5

e  MINE 325 Applied Rock Mechanics F | 4.5

e MINE 326 Operations Research W | 4.5

e  MINE 330 Mineral Industry Economics F | 3.5

e  MINE 331 Methods of Mineral Separation F | 4.5

e  GEOE 262 Geological Aspects of Mineral Deposits W | 3.75

e  MINE 324 DELETED - Hydraulics for Mining Applications W | 3.5
e  MINE 341 Open Pit Mining W | 4.5

e  MINE 344 Underground Mining W | 4

Subtotal Credits: 36.25

Mining Option N1

e  MINE 339 Mine Ventilation W | 4.5



e Mining Elective List A W |3
e Mining Elective List Aor B W |3

Subtotal Credits: 10.5

Minimum Total Credits: 46.75

Minerals Processing Environmental Option N2

e  CHEE 321 Chemical Reaction Engineering F | 3.5
e  CHEE 319 Process Dynamics and Control W | 3.5
e  Mining Elective List A W |3

Subtotal Credits: 10

Minimum Total Credits: 46.25

Mine-Mechanical Option N3

e  MECH 328 Dynamics and Vibration F | 3.5

e  MECH 323 Machine Design W | 4.5

e  MECH 350 Automatic Control W | 3.5
Subtotal Credits: 11.5

Minimum Total Credits: 47.75



Fourth Year Common Core - 2022/2023

e  MINE 422 Mining and Sustainability F | 4

e  MINE 431 Life-Cycle Assessment for Green Technologies F | 3.5

e  Mining Elective List AorB W |3

e  Complementary Studies List AorB W |3

e  MINE 459 Risk and Reliability Analysis for Industrial Asset Management, Health & Safety F | 4

Subtotal Credits: 17.50

Mining Option N1

e MINE 467 Geostatistics and Orebody Modelling F | 4.5
e Mining Elective List AorB W |3
e  MINE 445 Open Pit Mine Design W | 5.5
e  MINE 448 Underground Design W | 5.5
Subtotal Credits:18.50

Minimum Total Credits: 36

Minerals Processing Environmental Option N2



e  MINE 451 Chemical Extraction of Metals F | 4

e  MINE 455 Design, Analysis and Operation of Mineral Processes F | 4.5
e Mining Elective List A W|3

e  MINE 458 Process Investigations W | 4

e  Mining Elective List Aor BW |3

Subtotal Credits: 18.50

Minimum Total Credits:35

Mine-Mechanical Option N3

e  MINE 339 Mine Ventilation W | 4.5

e  MINE 471 Mine-Mechanical Design Project W | 5.5
e Complementary Studies, List A F | 3

e  Mining Elective List Aor B F |3

e Mining Elective List AF | 3

e  Mining Elective List Aor BW |3

Subtotal Credits: 22

Minimum Total Credits: 39.5

Elective requirements

Students in all options (N1-Mine-Mine, N2-Mineral Processing Environmental, N3-Mine-Mechanical) must take a
minimum of four courses from the approved Elective lists.

Mining Engineering: Electives
Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Mining Program, the Engineering Economics courses are APSC 221 and MINE 330. The
Communications course is APSC 293. Included in the core Mining program is an additional 2.0 credits of Linkage in
MINE 459. In addition to this core content, Mining students must take at least 6 additional credits of Complementary



Studies, of which at least 3 credits must be from List A and the remaining 3 credits can be from List A or B

Mining Engineering, B.A.Sc. (Class of 2024)
Second Year Common Core - 2021-2022

e  APSC 200 Engineering Design and Practice I F/W | K4

e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 209 Analysis of Process Data F | 3.5

e  CIVL 230 Solid Mechanics I F | 4.25

e  MINE 201 Introduction to Mining and Mineral Processing F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5

e  CIVL 222 Numerical Methods for Civil Engineers W | 5

e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5
e  MINE 267 Applied Chemistry for Mining W | 3.5

e  MINE 268 Analytical Methods in Mining W | 1

e  MINE 272 Applied Data Science W | 4.5

Subtotal Credits: 45.25
Mining Option N1
e Complementary Studies, List A W | 3
Subtotal Credits: 3
Minimum Total Credits: 48.25
Minerals Processing Environmental Option N2
e Complementary Studies, List A W | 3
Subtotal Credits: 3
Minimum Total Credits: 48.25
Mine-Mechanical Option N3
e  MECH 228 Kinematics and Dynamics F/W | K3.5
Subtotal Credits: 3.5

Minimum Total Credits: 48.75



Third Year Common Core - 2022-2023

e  MINE 321 Drilling and Blasting F | 4.5

e  MINE 325 Applied Rock Mechanics F | 4.5

e  MINE 326 Operations Research W | 4.5

e  MINE 330 Mineral Industry Economics F | 3.5

e MINE 331 Methods of Mineral Separation F | 4.5

e  GEOE 262 Geological Aspects of Mineral Deposits W | 3.75
e  MINE 341 Open Pit Mining W | 4.5

e  MINE 344 Underground Mining W | 4

e  MREN 241 Fluid Mechanics and Fluid Power F | 3.75

Subtotal Credits: 37.5

Mining Option N1
e  MINE 339 Mine Ventilation W | 4.5
e Elective F|3
e Elective W |3

Subtotal Credits: 10.5

Minimum Total Credits: 48

Minerals Processing Environmental Option N2
e  CHEE 321 Chemical Reaction Engineering F | 3.5
e  CHEE 319 Process Dynamics and Control W | 3.5
e Elective W |3

Subtotal Credits: 10

Minimum Total Credits: 47.5

Mine-Mechanical Option N3
e  MECH 328 Dynamics and Vibration F | 3.5
e  MECH 323 Machine Design W | 4.5
e  MECH 350 Automatic Control W | 3.5

Subtotal Credits: 11.5

Minimum Total Credits: 49

Fourth Year Common Core - 2023-2024



e  MINE 422 Mining and Sustainability F | 4

e  MINE 431 Life-Cycle Assessment for Green Technologies F | 3.5
Elective W |3
Complementary Studies List AorB W |3

e MINE 459 Risk and Reliability Analysis for Industrial Asset Management, Health & Safety F | 4

Subtotal Credits: 17.50
Mining Option N1
e  MINE 467 Geostatistics and Orebody Modelling F | 4.5
e  Elective F|3
e MINE 445 Open Pit Mine Design W | 5.5
e  MINE 448 Underground Design W | 5.5

Subtotal Credits: 18.5

Minimum Total Credits: 36
Minerals Processing Environmental Option N2

e  MINE 451 Chemical Extraction of Metals F | 4

e  MINE 455 Design, Analysis and Operation of Mineral Processes F | 4.5
e  MINE 458 Process Investigations W | 4

e  Elective W |3

e  Elective W |3

Subtotal Credits: 18.5

Minimum Total Credits: 36
Mine-Mechanical Option N3

e  MINE 339 Mine Ventilation W | 4.5

e  Complementary Studies, List AF | 3

e Elective F|3

e Elective F|3

e Elective W |3

e  MINE 471 Mine-Mechanical Design Project W | 5.5

Subtotal Credits: 22

Minimum Total Credits: 39.50

Elective requirements



Students in all options (N1-Mine-Mine, N2-Mineral Processing Environmental, N3-Mine-Mechanical) must take a
minimum of four courses from the approved Elective lists.

Mining Engineering: Electives
Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Mining Program, the Engineering Economics courses are APSC 221 and MINE 330. The
Communications course is APSC 293. Included in the core Mining program is an additional 2.0 credits of Linkage in
MINE 459. In addition to this core content, Mining students must take at least 6 additional credits of Complementary
Studies, of which at least 3 credits must be from List A and the remaining 3 credits can be from List A or B

Mining Engineering, B.A.Sc. (Class of 2025)

Second Year Common Core - 2022-2023

e  APSC 200 Engineering Design and Practice I F/W | K4

e APSC 293 Engineering Communications 1 F/W/S | K1

e  CHEE 209 Analysis of Process Data F | 3.5

e  CIVL 230 Solid Mechanics I F | 4.25

e  MECH 228 Kinematics and Dynamics F/W | K3.5

e  MINE 201 Introduction to Mining and Mineral Processing F | 4

e  MTHE 225 Ordinary Differential Equations F/W/S-OL | 3.5

e  CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5
e  CIVL 222 Numerical Methods for Civil Engineers W | 5

e  MECH 210 Electronic Circuits and Motors for Mechatronics W | K4.5
e  MINE 267 Applied Chemistry for Mining W | 3.5

e  MINE 268 Analytical Methods in Mining W | 1

e  MINE 272 Applied Data Science W | 4.5

Subtotal Credits: 45.75

Third Year Common Core - 2023-2024



e  MINE 321 Drilling and Blasting F | 4.5

e  MINE 325 Applied Rock Mechanics F | 4.5

e MINE 326 Operations Research W | 4.5

e  MINE 330 Mineral Industry Economics F | 3.5

e MINE 331 Methods of Mineral Separation F | 4.5

e  GEOE 262 Geological Aspects of Mineral Deposits W | 3.75
e  MINE 341 Open Pit Mining W | 4.5

e  MINE 344 Underground Mining W | 4

e  MREN 241 Fluid Mechanics and Fluid Power F | 3.75

Subtotal Credits: 37.5

Mining Option N1

e  MINE 339 Mine Ventilation W | 4.5
e Mining Elective F |3
e  Mining Elective W | 3

Subtotal Credits: 10.5

Minimum Total Credits: 48

Minerals Processing Environmental Option N2



e  CHEE 321 Chemical Reaction Engineering F | 3.5
e  CHEE 319 Process Dynamics and Control W | 3.5
e  Mining Elective W | 3

Subtotal Credits: 10

Minimum Total Credits: 47.5
Mine-Mechanical Option N3

e  MECH 328 Dynamics and Vibration F | 3.5
e  MECH 323 Machine Design W | 4.5
e  MECH 350 Automatic Control W | 3.5

Subtotal Credit: 11.5

Minimum Total Credits: 49

Fourth Year Common Core - 2024-2025

e  MINE 422 Mining and Sustainability F | 4

e  MINE 431 Life-Cycle Assessment for Green Technologies F | 3.5

e MINE 459 Risk and Reliability Analysis for Industrial Asset Management, Health & Safety F | 4
e Mining Elective W | 3.5

e Complementary Studies List Aor BW |3

e  Complementary Studies List AF |3

Subtotal Credit: 20.5

Mining Option N1
e  MINE 467 Geostatistics and Orebody Modelling F | 4.5
e  Mining Elective List A F |3
e MINE 445 Open Pit Mine Design W | 5.5

e  MINE 448 Underground Design W | 5.5

Subtotal Credits: 18.5



Minimum Total Credits: 39
Minerals Processing Environmental Option N2

e  MINE 451 Chemical Extraction of Metals F | 4

e MINE 455 Design, Analysis and Operation of Mineral Processes F | 4.5
e  MINE 458 Process Investigations W | 4

e  Mining Elective W | 3

e Mining Elective W | 3

Subtotal Credits: 18.5

Minimum Total Credits: 39

Mine-Mechanical Option N3

e  MINE 339 Mine Ventilation W | 4.5

e  MINE 471 Mine-Mechanical Design Project W | 5.5
e Mining Elective F |3

e Mining Elective F |3

e Mining Elective W | 3

Subtotal Credits: 19

Minimum Total Credits: 39.50

Elective Requirements

Students in all options (N1-Mine-Mine, N2-Mineral Processing Environmental, N3-Mine-Mechanical) must take a
minimum of four courses from the approved Elective lists.

Mining Engineering: Electives
Complementary Studies

Refer to the Complementary Studies section of this calendar for details regarding the requirements for all Engineering
programs. For the Mining Program, the Engineering Economics course is MINE 330. The Communications course is
APSC 293. Included in the core Mining program is an additional 2.0 credits of Linkage in MINE 459. In addition to
this core content, Mining students must take at least 6 additional credits of Complementary Studies, of which at least 3
credits must be from List A and the remaining 3 credits can be from List A or B



Mining Engineering: Electives
Elective Requirements

Students in all three options (N1, N2, N3) must take a minimum of 12 credits of Elective courses from the
approved Elective list.

Of these 12 credits, at least 6 credits must be from the relevant Mining Electives List A (-N1, -N2, or —N3).
The remaining credits can be from Mining Electives List B, or also from the relevant Mining Electives List A
(-N1, -N2, or —N3).

Elective List

e Some of the courses listed in this table also appear on Complimentary Studies List "A". Please note that a
course can only count as either an Elective or a Complementary Studies List A (not as both).

e  Please note that it is the student's responsibility to check SOLUS to determine if a courses is being offered
during a particular year and if it is, in which term it is being held. Course availability and the term in which it
is held can change on a yearly basis.

Mining Electives List A - N1

e APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
e  CHEE 319 Process Dynamics and Control W | 3.5

e MECH 350 Automatic Control W | 3.5

e  MNTC P07 Surveying Principles O/L | 3

e  MNTC 415 Metal Extraction Processes O/L | 4

e  MNTC 418 Sustainability and the Environment O/L | 3

e  MNTC 419 Mine Supervision and Project Management O/L | 3

e  MNTC 423 Geomatics O/L | 3

e AW 204 Corporate Law

e  MINE 451 Chemical Extraction of Metals F | 4

Mining Electives List A - N2

e  APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
e AW 204 Corporate Law

e  MNTC P07 Surveying Principles O/L | 3

e  MNTC 311 Ore Body Modelling and Resource Estimation O/L | 4.5

e  MNTC 316 Ventilation and Hydraulics O/L | 4

e  MNTC 413 Surface Mine Planning O/L | 4

e  MNTC 414 Underground Mine Planning O/L | 4

e  MNTC 418 Sustainability and the Environment O/L | 3

e  MNTC 419 Mine Supervision and Project Management O/L | 3



e  MNTC 423 Geomatics O/L | 3
Mining Electives List A - N3

e  APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
e LAW 204 Corporate Law

e  MINE 451 Chemical Extraction of Metals F | 4

e  MNTC P07 Surveying Principles O/L | 3

e  MNTC 311 Ore Body Modelling and Resource Estimation O/L | 4.5

e  MNTC 415 Metal Extraction Processes O/L | 4

e  MNTC 418 Sustainability and the Environment O/L | 3

e  MNTC 419 Mine Supervision and Project Management O/L | 3

e  MNTC 423 Geomatics O/L | 3

Mining Electives List B

e  MINE 300 series Any 3"-year non-core mining course offered by the mining department
e  MINE 400 series Any 4-year non-core mining course offered by the mining department

e MINE 800 series Any graduate mining course offered by the mining department and with approval of the
School of Graduate Studies

e  Languages Any language course from List "A" and List "C" selections. Note: Student's language skills will
be evaluated prior to the approval of any language course.

e  APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5
e APSC 303 Professional Internship | 3.5

e  APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7
e  APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9
e  CHEE 302 Technical Entrepreneurship W/OL, F/OL | K3.5

e  CHEE 310 Deleted-Engineering Innovation and Entrepreneurship F | 3.5

e  CHEE 323 Industrial Catalysis W | 3.5

e  CHEE 330 Heat and Mass Transfer F | 3.5

e  CHEE 342 Environmental Biotechnology F | 3.5

e  CHEE 363 Electrochemical Engineering* W | 3.5

e  CHEE 371 Mitigation of Industrial Pollution W | 3.5

e CHEE 380 Biochemical Engineering F | 3.5

e  CHEE 412 Transport Phenomena W | 3.5

e  CHEE 414 Foundations of the Oil and Gas Industry W | K3.5

e CHEE 418 Strategies for Process Investigations F | 3.5

e CHEE 434 NOT OFFERED 2022-2023 Process Control Il W | 3.5

e  CHEE 460 Applied Surface and Colloid Science F | 3.5

e CIVL 215 Materials for Civil Engineers W | 4.5

e CIVL 340 Geotechnical Engineering I F | 3.75

e  CIVL 341 Geotechnical Engineering I W | 4

e  CIVL 371 Groundwater Engineering F | 3.75

e  CIVL 471 Subsurface Contamination F | 4

e COMM 200 Introduction to Business 3

e COMM 211 Introduction to Financial Accounting 3

e COMM 212 Introduction to Management Accounting 3



COMM 221 Introduction to Finance 3

COMM 231 Introduction to Marketing 3

COMM 251 Organizational Behaviour 3

COMM 305 Introduction to Entrepreneurship 3

COMM 310 Environmental Accounting 3

COMM 311 Financial Accounting Practices, Principles and Concepts 3
COMM 322 Financial Management: Strategy 3

COMM 323 Corporate Financial Planning 3

COMM 324 Investment and Portfolio Management 3
COMM 325 Financial Modelling 3

COMM 328 International Finance 3

COMM 351 Leadership 3

COMM 353 Managing Across Cultures 3

COMM 357 Interpersonal Skills for Managers 3

COMM 359 Power and Organizational Politics 3

COMM 375 International Business 3

COMM 381 Business Law I 3

COMM 382 Business Law II 3

COMM 408 Sustainability Strategies and Practices 3

COMM 409 Sustainability Measurement, Implementation and Evaluation 3
COMM 495 Project Management 3

ECON 110 Principles of Economics 6

ECON 111 Introductory Microeconomics 3

ECON 112 Introductory Macroeconomics 3

ECON 239 Economic Development F | 3

ECON 240 Canadian Tax Policy W | 3

ECON 261 Canadian Labour Relations F | 3

ECON 290 Environmental Economics and Assessment F | 3
ELEC 221 Electric Circuits F | 4.25

ELEC 252 Electronics I W | 4.25

ELEC 270 Discrete Mathematics with Computer Engineering Applications W | 3.5
ELEC 271 Digital Systems F | 4

ELEC 274 Computer Architecture W | 4

ELEC 278 Fundamentals of Information Structures F | 4
ELEC 280 Fundamentals of Electromagnetics W | 3.75
ELEC 333 Electric Machines W | 4.25

ELEC 431 Power Electronics F | 3.25

ENSC 201 Environmental Toxicology and Chemical Risks W
ENSC 301 Environmental Assessment W

ENSC 305 Social Environments W

ENSC 321 Environmental Justice in Global Context F

ENSC 390 Sustainability W

GEOE 221 Geological Engineering Field Methods F | 5
GEOE 249 Geophysical Characterization of the Earth W | 3.5
GEOE 319 Applied Geophysics W | 4.5

GEOE 333 Terrain Evaluation W | 4

GEOE 365 Geochemical Characterization of the Earth F | 4



e  GEOE 463 Spatial Information Management in the Geosciences F | 3.5
e  GEOE 475 Exploration and Environmental Geochemistry F | 4.3

e  GEOE 481 Structural Analysis Applied to Resource Deposits W | 3.5
e  GPHY 242 Remote Sensing I: Image Interpretation and Measurement 3-0-0 3
e  GPHY 243 Geographic Information Science 3-0-2 4

e  GPHY 304 Arctic and Periglacial Environments W | 3

e  GPHY 312 Watershed Hydrology 3-0-3 4.5

e  GPHY 342 Remote Sensing II: Digital Image Processing 2-0-0 2

e  GPHY 345 Spatial Analysis 2-2-0 4

e  GPHY 346 Environmental Modeling 2-2-0 4

e  GPHY 351 Aboriginal Geographies of Canada 3-0-0 3

e LAW 201 Introduction to Canadian Law

e LAW 207 International Law

e LAW 202 Aboriginal Law

e LAW 203 Workplace Law

e Law 206 Intellectual Property Law

e  MECH 270 Materials Science and Engineering F | 3.5

e  MECH 323 Machine Design W | 4.5

e  MECH 370 Principles of Materials Processing F | 3.5

e  MECH 435 Internal Combustion Engines W | 3.5

e  MECH 456 Introduction to Robotics F | 3.5

e  MECH 465 Computer-Aided Design F | 3.5

e  MECH 495 Ergonomics and Design F | 3.5

Mining Engineering Technology, BTech

Department Head J. Ortiz

Chair of Undergraduate Studies L. Daneshmend

Online Program Coordinator J. Cruz

Office Goodwin Hall, Room 354

Telephone (613) 533-2230

E-mail btech@engineering.queensu.ca

Departmental Web Site http://www.btech.engineering.queensu.ca

The modern mining industry is concerned with the stewardship and recovery of the earth's mineral resources in an
economic and sustainable manner, while also adhering to ethical and social values. Mining professionals have to be
technically proficient, work safely, have business and management skills, recognize and mitigate negative
environmental effects, understand the interests of local communities, and design for sustainability. The Bachelor of
Mining Engineering Technology curriculum has been designed to provide technical, managerial, and sustainability
skills, as well as develop an understanding of the business of mining in terms of economics, finance, and people.
Recognizing that technical competence is key to the business of mining, these competencies will be emphasized by
providing the necessary fundamental background in science and mathematics, and reinforced through a two-week
hands-on field school placement, occurring in the summer of each year (one in Kingston, the other in Timmins), which
will also serve to enhance the development of applied skills and theoretical concepts. Ultimately, the curriculum is
designed to produce experienced mining professionals with technical hands-on communication and business skills,
sensitive to the values of society, and with an ability to adapt to the future needs of the industry.

Progression:

e All curriculum may be completed at either a full-time or part-time pace.



e Courses are group-paced, delivered asynchronously, and are 12 weeks in length.

e Upon enrolment, students must complete a customized bridge curriculum (offered via distance delivery),
before progressing into Year 3 of the program.

e Years 3 and 4 will each contain 12 courses (also offered via distance delivery - pending curriculum
committee approval).

e Upon completion of each year's curriculum, students will then be required to complete a two-week,
laboratory intensive field placement, consisting of a series of labs based on the year's curriculum.

Mining Engineering Technology, BTech

Bridge Curriculum

e  MNTC P01 Engineering Mathematics O/L | 3
e  MNTC P02 Mining Geology O/L | 3

e  MNTC P03 Foundational Mathematics O/L | 3
e MNTC P04 Calculus O/L | 3

e  MNTC P05 Foundational Physics O/L | 3

e  MNTC P06 Foundational Chemistry O/L | 3

e  MNTC P07 Surveying Principles O/L | 3

Third Year Curriculum

e APSC 199 English Proficiency for Engineers FW, S | K0.2
e  APSC 221 Economics and Business Practices in Engineering F/W/S | 3
e  MNTC 301 Technical Writing and Communication O/L | 3
e  MNTC 302 Engineering Physics O/L | 3

e  MNTC 303 Engineering Chemistry O/L | 3

e  MNTC 304 Applied Metrology and Data Analysis O/L | 3
e MNTC 305 Introduction to Mining O/L | 4

e  MNTC 306 Mineral Processing Unit Operations O/L | 3

e  MNTC 307 Geomechanics and Ground Control O/L | 4

e  MNTC 310 Mining and Society O/L | 3

e  MNTC 313 Introduction to Programming O/L | 3

e  MNTC 314 Drilling and Blasting O/L | 4

e  MNTC 316 Ventilation and Hydraulics O/L | 4

e  MNTC 399 Field School I (on site) S | 5

Fourth Year Curriculum

e MNTC 311 Ore Body Modelling and Resource Estimation O/L | 4.5
e LAW 204 Corporate Law

e  MNTC 408 Mine Health and Safety O/L | 3

e  MNTC 409 Mineral Economics O/L | 3.5

e  MNTC 413 Surface Mine Planning O/L | 4



e  MNTC 414 Underground Mine Planning O/L | 4
e  MNTC 415 Metal Extraction Processes O/L | 4
e  MNTC 418 Sustainability and the Environment O/L | 3
e  MNTC 419 Mine Supervision and Project Management O/L | 3
e  MNTC 420 Physical Asset Management O/L | 3
e  MNTC 423 Geomatics O/L | 3
e  MNTC 498 Capstone Project O/L | 3
e  MNTC 499 Field School II (on site) S | 5
Glossary

Academic Plan
A specified combination of courses leading to a degree in a particular subject.
Academic Program

Refers to the degree program of study that a student is pursuing, i.e., Bachelor of Applied Science or special programs
such as UASC, UBUS, UEDU.

Associate Dean (Academic)

In charge of undergraduate studies for the Faculty.
AU

Academic Units, numerically equal to CEAB Accreditation Units.
Board of Trustees

The senior administrative body of the University.
BTech

Bachelor of Mining Engineering Technology
Bursary

Financial award for a student in need.
Calendar

An official publication of academic regulations, plans of study, descriptions of courses of instruction, and requirements
for graduation.

CEAB



Canadian Engineering Accreditation Board.

CS: Complementary Studies

Topics in Engineering Economics, Communications, Management, Humanities and Social Sciences, Linkage and
Professional Issues, and Performance Arts and Languages.

Confidential Examination

An examination paper recovered after the examination and withheld from circulation or publication.

Core

Those courses which are a mandatory part of an academic plan.

Corequisites

Courses which must be taken at the same time as the course in question, or have previously been taken and passed.
Credit

To attribute to an academic record, the accreditation units for a similar course of instruction.

Dean

The Chief Executive Officer of the Faculty.

Department

A subdivision of the Faculty responsible for a particular subject or group of related subjects, or an academic plan.
ECGPA

Engineering Cumulative Grade Point Average - see Regulation 16¢ for definition.

EGGPA

Engineering Graduation Grade Point Average - see Regulation 3 for definition.

Electives

A group of courses from which a specified number must be chosen to satisfy part of the requirements for the degree.
Engineering Design

Development of elements, systems and processes using mathematics, science and engineering science to meet specific
needs and constraints.



Engineering Science
Application of mathematics and basic sciences to the identification and solution of engineering problems.
Engineering Session

Defined as the Fall and Winter terms of the academic year, provided the student is registered in the FEAS for both of
these sessions.

Engineering Student

A student registered in the FEAS.

ETGPA

Engineering Term Grade Point Average - see Regulation 3 for definition.
Exemption

A required course replaced in an academic plan by relevant Work Experience plus an equivalent number of
Accreditation Units extra to the academic plan approved by the Operations Committee.

Extended Program

An extension of Year One into the spring term allowing more time for the study of mathematics, chemistry and physics
to assist first year students having difficulties in those subjects.

Faculty Board

The Committee charged with overseeing all academic matters in the Faculty.
FEAS

Faculty of Engineering and Applied Science.

GPA

Grade Point Average - see Regulation 16a for definition.

H & SS

Humanities and Social Sciences.

IAESTE

International Association for the Exchange of Students for Technical Experience.



Internship
A twelve or sixteen month period in industry, arranged by the University, for academic credit.
Letter of Permission

A formal document allowing a student to take a course at another institution in lieu of one in the student's regular
academic plan.

Natural Sciences
Physics, Chemistry, Earth and Life Sciences.
Operations Committee

A standing committee of Faculty Board which deals with Admissions, Scholarships, Academic Progress, and
Curriculum matters.

P.Eng.

Professional Engineer, registered by a Provincial licensing authority.
PEO

Professional Engineers Ontario: The licensing authority in Ontario.
Prerequisites

Courses which must be passed before the course in question can be taken.
Principal

The Chief Executive Officer of the University.

Prior Learning Assessment (PLA)

Challenge Examinations in First Year Subjects.

QUIP

Queen's Undergraduate Internship Program.

Reading Week

A period in which classes are suspended in favour of independent study.



Regular Session

A Regular Session normally consists of the Fall, Winter and Summer terms of instruction. In the case of first year
students registered in the Extended Program, the Regular Session includes the Spring term.

Regulations

The rules established by the Faculty Board and by the Senate by which a student's academic progress and deportment
are governed.

Reread

The reassessment of a student's final paper in a course, on appeal.
SAL

Student Assistance Levy.

Scholarship

A financial award based on academic merit.

Senate

The University's senior academic board.

SOLUS

Student On-Line University System

Sub-plan

One of two or more streams within an academic plan: eg., the Chemical Process Sub-plan in Chemical Engineering.
Substitution

Replacement of a required course, stipulated in the calendar, by another course, with the approval of the Operations
Committee.

SURP

School of Urban and Regional Planning.
Term

A period of instruction, usually of 12 weeks duration.



Transcript

A document provided by the Registrar's Office that lists the entire academic record-to-date of a student in the
University. An Official Transcript is certified by the Registrar.

Transfer Credit

Credit allowed for a course taken in another Faculty or at another institution.
Withdrawal

A formal process for discontinuing studies in a course or in an academic plan.
Important Dates

Dates apply to the Fall-Winter academic year beginning in September 2022. See Sessional Dates for a complete
list: https://www.queensu.ca/registrar/key-dates

September 2022

1 Last day to accept inbound exchange nomination for Winter term
3 Residence move-in day

4 Welcoming Ceremony for new students

5 Labour Day (University closed. Classes will not be held)

Last day to register without extra fee. After this date, students must appeal in writing to the Operations

19 . .. .
Committee for permission to register late.

30 Last day to apply to graduate for Fall Degree List

30 Last day to accept inbound exchange applicaiton for Winter term

October 2022

10 Thanksgiving Day (University closed. Classes will not be held)

November 2022

NOTE: Fall Convocation Dates will be published by the Office of the University Registrar in May. Refer
to http://www.queensu.ca/registrar/convocation to view these dates.

1 Last day to drop Fall Term course without Faculty Permission



7  Last day to apply for accommodation for an official examination conflict for the December examination period.
15 Last day to apply for admission to the Upper-Year program at Bader College for Winter term.

30 First day to apply to FEAS for outbound exchange in the next academic year

December 2022

1 Last day to apply for admission to Dual Degree in Arts and Science for the next Winter Term
1 First day to apply to graduate for Spring 2023 Degree List

1 Last day to apply for an Academic Plan Change (discipline change)

January 2023

15  Last day to accept application in FEAS for outbound exchange in the next academic year
16  Extended Program classes begin for APSC 111, APSC 131, APSC 171

Last day to apply to rewrite a First Year Fall course examination
(APSC 111, APSC 131, APSC 151 and APSC 171) which take place in February Reading Week

16
18  Academic Plan (Discipline) Orientation for First Year Students begins
20  Last day to withdraw from degree program without failure of year

20  Last day to add a Fall Extended Program course

20  Last day to cancel an application to rewrite a First Year Fall course examination without academic penalty

27  Last day to drop a Fall Extended Program course

February 2023

1 Academic Plan Selection for First Year Students begins on SOLUS (tentative)

17 Last day of classes for Extended Program (APSC 111, APSC 131, APSC 171)

20 Academic Plan Selection for First Year Students ends on SOLUS (TENTATIVE)
21-24 Extended Program Fall course examinations

27 Extended Program classes begin for APSC 112, APSC 132, APSC 172

28 Last day to apply to graduate for Spring 2023 Degree List

March 2023

7 Last day to apply for accommodation for an official examination conflict for the April examination period



31 Last day to apply for admission to upper year courses at Bader College for Spring-Summer session

April 2023

1 Last day to apply for admission to Dual Degree in Arts and Science for the Summer Term

1 Last day to accept inbound exhange nomination for Fall term or full year

6 Last day to add a Winter Extended Program course with permission of the Associate Dean (Academic)

7 Good Friday (Classes not held)

10 Last day to drop a Winter Extended Program course

30 Last day to accept inbound exchange application for Fall term or full year
May 2023
1 Extended Program Fees due
1 Summer tuition fees are due in full for summer term classes
1 Extended Program Spring Term begins
12 Last day for eligible students in the regular First Year program to register to rewrite exams for Winter First
Year courses (APSC 112, APSC 132, APSC 172, and APSC 174)
22 Victoria Day (University closed. Classes will not be held)
26 Last day to withdraw from rewrite exams for Winter First Year courses
June 2023

NOTE: Spring 2023 Convocation dates will be published by the Office of the University Registrar in November 2022.
Refer to http://www.queensu.ca/registrar/convocation to view these dates

1 Last day to apply to transfer into the Faculty of Engineering and Applied Science for the Fall term
1 Last day to apply for Dual Degree Program for the next Fall-Winter session

9 Last day to apply for supplemental examination privileges

9 Extended Program classes end

12-15 Extended Program Winter course examinations

July 2023



1 Canada Day (No classes held)

11-29 Summer class selection period for Fall and Winter Term classes (TENTATIVE)

15 First date to apply in SOLUS to graduate in Fall 2023 (TENTATIVE)

31 Last date to apply for admission to the Upper-Year program at the Bader College for Fall term

31 Last date to apply for an Academic Plan Change (discipline change) for the Fall term

August 2023

1 Civic Holiday (University closed. Classes will not be held)

23 Time period to add and drop classes (open enrolment period) begins (Tentative)

August 30, 31 & September 12023 - Sept SUPPLEMENTAL Examinations
Undergraduate Academic Plan

Structure and Definitions

The Faculty of Engineering and Applied Science offers degree programs in ten academic plans. Plans nominally of four
years' duration lead to the degree of Bachelor of Applied Science in Engineering. Five-year plans, which include an
Internship, lead to the degree of Bachelor of Applied Science in Engineering with Professional Internship. The codes
for these plans and the prefix used throughout this Calendar for the courses in those disciplines are given below. The
First Year is common to all academic plans.

Program Program Code Course Prefix
Chemical Engineering CHEE CHEE

Civil Engineering CIVL CIVL

Computer Engineering CMPE SOFT, CMPE or ELEC
Electrical Engineering ELEC ELEC

Engineering Chemistry ENCH ENCH

Engineering Physics ENPH ENPH

Geological Engineering GEOE GEOE

Mathematics and Engineering MTHE MTHE

Mechanical Engineering MECH MECH



Mechatronics and Robotics Engineering MREN MREN

Mining Engineering MINE MINE
Faculty Courses APSC
Multi-department Courses MDEP

There are five major components to each of these academic plans:

MATHEMATICS: Elements of algebra, calculus, differential equations, probability, statistics and numerical analysis;
NATURAL SCIENCE: Elements of Physics and Chemistry, and in some plans, elements of Earth and Life Sciences;
COMPLEMENTARY STUDIES: Topics in Engineering Economics, Communications, Management, Humanities
and Social Sciences, Linkage and Professional Issues, and Performance Arts and Languages. Engineering Sciences and
Engineering Design constitute about half of the plan in each case, with the other components approximately equal to
each other in weight.

ENGINEERING SCIENCE: Extension of Mathematics and Basic Sciences toward creative applications;
ENGINEERING DESIGN: The application of Mathematics, Science, and Engineering Science to meet specific
needs; and

Program Accreditation and Licensing The licensing of engineers in Canada is a provincial and territorial matter.
Bodies such as Professional Engineers Ontario (PEO) are established by statute to govern the profession. The Canadian
Council of Professional Engineers (CCPE) is the national federation of these governing bodies. A standing committee
of CCPE, the Canadian Engineering Accreditation Board (CEAB), is responsible for identifying those educational
programs that meet the academic standards required for membership in the profession. From time to time the Faculty of
Engineering and Applied Science submits its academic plans to the CEAB for review. All of the academic plans in the
Faculty of Engineering and Applied Science are accredited by the CEAB.

Note: Effective May 1, 2011, the Faculty of Engineering and Applied Science moved each course weight from
accreditation units (AU) to credit units. This means, for example, that instead of a weighting of 36 AU, a course will
now count as 3 credits. In order to determine the new credit weighting for each course, the AU was divided by 12 and,
if needed, rounded to the nearest quarter (0.25, 0.50 or 0.75).

Academic Plan and Course Symbols and Codes: Plans are identified by a four-letter code (see table above). Courses
are identified by:- a four letter code and a three digit number (the first of which identifies the year of the plan in which
the course would normally be taken - i.e. 174 is a year one course); - a title; - a letter or letters indicating the term
(F=Fall, W=Winter, FW=Fall AND Winter, F/W=Fall OR Winter, S=Summer, N/O=Not Offered);- a series of
numbers indicating the units assigned to lectures (1 credit = one 50 minute lecture) and to laboratory assignments,
tutorial, and significant project work (0.5 credits = one hour).

For example, the codes for a typical entry are:

e  APSC 174 Introduction to Linear Algebra W, S | 3.3
This is a Faculty course normally taken in the first year. It is offered in the Winter term, will have 36 fifty-minute
lectures (3 lectures per week), no lab; twelve hours in tutorials (one hour per week). The final number is the sum of the
accreditation units, and represents the weight of the course. A section on Course Descriptions appears elsewhere in this
Calendar.

Requirements for Graduation The minimum number of Accreditation Units required for graduation is stipulated for
each of the academic plans in the Faculty. These minimum form part of the curriculum of each plan as described later

in the Degree Program section of this Calendar. The minimum number varies from plan to plan, but in the current year
all are greater than 1850 AU.

Minimum Requirements for CEAB Accreditation



The Canadian Engineering Accreditation Board (CEAB) requires all that all graduates from accredited engineering
programs have Academic Units (AUs) at the time of graduation which meet ALL the following conditions 1-3:

1.  Minimum AUs in the following five categories:

M 195AU Mathematics

NS 195AU Natural Science

CS 225AU Complementary Studies
ES 225AU Engineering Science
ED 225AU Engineering Design

2. The sum of the AUs in these five categories shown above must be at least 1850 AUs.

3. Two sums of categories must also meet minimum requirements as shown below e.g. the sum of AUs in
Mathematics and Natural Sciences must be at least 420 AU, and the sum of AUs in Engineering Science and
Engineering Design must be at least 900 AU:

M+NS  |420AU |Mathematics(195 AUs or more) + Natural Science (195 AUs or more)

ES+ED |900AU | Engineering Science (225 AUs or more) + Engineering Design (225 AUs or more)

4.  Within the broad five categories, it is expected that time will be spent on such topics as safety procedures,
public and worker safety, ethics, equity, and concepts of sustainable development and of environmental
stewardship.

The number of AUs in each of the five categories is listed at the end of each course description in the
calendar (provide a link to the calendar). The AUs are listed in the format of (M/NS/CS/ES/ED). For
example:

e  MECH 230 Applied Thermodynamics I F | 3.5
An introductory course in thermodynamics. Topics include: properties and behaviour or pure substances,
concepts of heat, work and energy, the First and Second Laws of Thermodynamics, and the analysis of a
variety of power and refrigeration cycles. (0/33/0/9/0)

The numbers in parentheses at the end of the course description are the AUs. This course has 0 Math AUs, 33
Natural Science AUs, 0 Complementary Studies AUs, 9 Engineering Science AUs, and 0 Engineering Design
AUs.

This course involves three lectures hours and one tutorial hour per week for the twelve weeks of the Fall term
and therefore is assigned a weight of 3.5 credits which equates to 42 (AU) accreditation units. Of these, 33
units deal with topics in the Basic Sciences, and 9 are in Engineering Science. The course contains no
Mathematics per se, no Complementary Studies, and no Engineering Design.

APSC 199 English support for Engineers

Students in all academic plans are required to demonstrate the ability to communicate effectively in written English.
Within their first year, students registering in APSC 199 must attempt a written English proficiency test. Students who
do not pass on the initial attempt will have further opportunities, and need to pass the test to meet the prerequisite for
APSC 200, the second year design course. A student must pass APSC 199 to be eligible for graduation.



Dual Degrees

Dual degrees are offered by the Faculty of Arts and Science can be taken concurrently with a degree in Engineering and
Applied Science. Students must apply for admission through the Admission Services Office after one year at Queen's.
To be accepted into a Dual Degree program in Engineering and Applied Science, you must have a minimum
cumulative GPA of 2.60 or higher. The application deadline for summer term entry is 1 April, fall term entry is 1 June
and for winter term entry is 1 December. Candidates must have completed at least one year of study in their current
academic plan and must be in good academic standing. Dual Degree programs will normally take at least one extra
years of study, although some combinations of programs will be longer. Usually the path to be followed is intricate and
requires the advisement of the Dual Degree Coordinator in the Engineering and Applied Science program. Dual Degree
students share 60.0 units from their Engineering degree with their Arts and Science degree. Students must register in
additional courses required for their 2nd degree and these additional courses must all be completed at Queen's. Fees for
courses registered under the Arts and Science degree will be assessed according to the Faculty of Arts and Science.
Further information can be found at https://my.engineering.queensu.ca/Current-Students/dual-degrees

Queen's University Internship Program (QUIP)

The Professional Internship Program allows qualified students the opportunity to pursue career related positions for 12
or 16 months after completion of their second or third year of study at Queen's. (This program is available to students
in all programs in the Faculty.)

Job openings under this program are posted online by Career Services. A student will have access once they register in
the Internship Program.

In addition to the industrial experience for which the intern earns a salary, the Program includes prior workshops on
resume preparation, interviewing, work performance, and employer expectations. Successful completion of the
program requires submission of a formal report or presentation, and a satisfactory assessment of the intern's
performance by the Employer. Up to twelve months of the work may meet the criteria for professional work experience
required for licensure as a Professional Engineer in Canada.

The 12-month program requires registration in three courses, and the 16-month program requires registration in four
courses - each course is 1-term in duration. These are: APSC 301 , APSC 302, APSC 303 , and APSC 304 . There is a
special academic fee for these courses. (See the section on Fees in this Calendar.)

Details on the Internship Program can be obtained from the Career Services Office in Gordon Hall, and from their
website at http://careers.queensu.ca/. The Engineering and Applied Science Internship Coordinator is George
Sweetman, sweetmng@queensu.ca.

University Exchange Programs

The Faculty of Engineering and Applied Science offers student exchanges with other universities around the world. An
exchange student can spend up to one year (one or two terms) at the host university in a program approved by the
Department and the Operations Committee. In most instances the student can satisfy the requirements for graduation
from Queen's in the usual four-year time frame. Details on these programs and a list of the host institutions can be
found at http://my.engineering.queensu.ca/Current-Students/Exchange-Programs/index.html. Details on the IAESTE
program can be obtained from the Queen's University International Centre, John Deutsch University Centre.

Non-academic Student Services and Resources

Information on the services and resources available to students at Queen's, such as housing, medical services, and
student activities, can be found on the Division of Student Affairs web page at https://www.queensu.ca/studentaffairs/,



or the Faculty general web address at http://engineering.queensu.ca/. The services of the Engineering Society are listed
at http://engsoc.queensu.ca.

First Year Studies

First Year Studies, B.A.Sc.

The first year of study in Engineering and Applied Science is based on a common curriculum and serves as an
introduction to all of the academic plans offered by the Faculty. The choice of academic plan the student intends to
follow in the second and subsequent years is made in February in the Winter Term of the first year.

Electrical and Computer Engineering Innovation (ECEi) Stream

This program is intended for students with an interest in innovation and entrepreneurship who want to enter electrical
or computer engineering in first year. The ECEi focuses on developing entrepreneurial skills alongside the technical
and professional elements that are the hallmark of Queen's Engineering.

In the first year of the program students will take broad fundamental courses in math, science, and professional skills
supplemented by an entrepreneurial design project specifically designed with for ECEi students. At the end of first year
students choose between electrical or computer engineering, and develop strong technical fundamentals and skills
necessary for innovation including economics and business practices, design and creativity, and teamwork.

Details about these streams are listed in the calendar at:
https://calendar.engineering.queensu.ca/preview_program.php?catoid=8&poid=499&returnto=213

First Year Curriculum

e APSC 199 English Proficiency for Engineers FW, S | K0.2

e APSC 101 Engineering Design and Practice F | K3.5

e APSC 102 Experimentation F/W | K2

e APSC 111 Physics I F|3.3

e  APSC 131 Chemistry and Materials F | 3.3

e APSC 143 Introduction to Computer Programming for Engineers F | K3.3
e  APSC 151 Earth Systems Engineering F | 3.3

e APSC 171 Calculus I F | K3.3

e APSC 103 Engineering Client-based Design Project W | K3.5

e APSC 112 Physics I W | 3.3
or

e  APSC 114 Electricity and Magnetism W | 3.3

e APSC 132 Chemistry of Natural and Engineered Systems W | 3.3
e APSC 162 Engineering Graphics W | 2.5

e APSC 172 Calculus I W | 3.3

e APSC 174 Introduction to Linear Algebra W, S | 3.3

e  APSC 182 Applied Engineering Mechanics W, F, S | 1.7

Minimum Total Credits: 43.1



First Year Advice and Counseling

First Year students looking for academic advice and counseling are encouraged to contact the Program Associate,
Student Services, Faculty of Engineering and Applied Science by phone at 533-2055 or by email at
engineering.first.year@queensu.ca.

The Douglas Help Desk

A gift from Dr. James Douglas (Queen's BA, 1858) in 1910 made possible the establishment of a program by which
First Year students are tutored by students selected from senior years. Details are available in the Faculty Office, and
on the web at http://engineering.queensu.ca/Current-Students/First-Year-Studies/DouglasTutorials.html

The Engineering Society (EngSoc) Engvents

The EngSoc Engvents The Engvents Committee's mandate is to connect engineering students of all years and
disciplines through team based competitions and social events hosted throughout the year. Past events have included
paintballing, dodgeball tournaments, bowling nights, amazing race style scavenger hunts, and even a Boat Cruise on
Lake Ontario! So come on out, connect with fellow engineers, and have a great time with Engvents! If you have any
questions or would like to get involved with Engvents, contact engvents@engsoc.queensu.ca.

The Engineering Society (EngSoc) 'EngLinks' Tutoring System
For help using the EngSoc 'EngLinks' Tutoring System, see http://englinks.ca/

The Extended Program

The Extended Program provides an opportunity for First Year students who experience difficulties with the
introductory courses APSC 111, APSC 131, and/or APSC 171 in the fall semester to retake these courses in the winter
semester. Registration in the Extended Program takes place in early January. The courses normally completed in
December are reviewed, and final examinations are rewritten in February during Reading Week. Instruction in the
second term courses in APSC 112, APSC 132, APSC 172 and APSC 174 begins after Reading Week, is suspended
when regular Winter term lectures end, and resumes after the normal examination period. These second term courses
are completed in June. There is a special fee for each course in the Spring term (see the Section on Fees) *

Orientation Nights

In late January and early February each department holds an Orientation Night for first year students to introduce them
to the department and to its academic plan(s). Students are encouraged to attend as many of these evening seminars as
possible to help them make their plan choice. Help in reaching a decision regarding future studies can also be obtained
in private discussions with upper year students, instructors, and the Program Associate, Student Services in the Faculty
Office. Help is available on web pages maintained the departments in the Faculty (see
http://engineering.queensu.ca/Current-Students/First-Y ear-Studies/DisciplineOrientationSchedule.html).

Choice of Program: Preregistration

First year students preregister in February to indicate the academic plan in which they intend to register in the academic
year. A student will be admitted to the plan of their choice, provided the first year requirements have been met. Having
preregistered in one plan, it may be possible to apply to transfer to another at a later date. However, such a change must
be approved, in advance, by the department offering the academic plan in which the student wishes to register.



Admission to a Second Year Program

The rules governing the admission to the second year are given in the Faculty Regulations Section: in particular,
Regulations 2f, 2g, and 10. Briefly, if a student has passed all of the courses in the First Year plan with marks of 1.6
ECGPA or better, admission to the second year will be unconditional. Otherwise, there may be constraints. Advice
should be sought from the Faculty Office, or from the Chair of Undergraduate Studies in the program of choice.

Complementary Studies

Complementary studies include humanities, social sciences, arts, management, engineering economics and
communications that complement the technical content of the curriculum. While considerable latitude is provided in the
choice of suitable content for the complementary studies component of the curriculum, some areas of study are
essential in the education of an engineer. Accordingly, the curriculum must include studies in the following:

a. Subject matter that deals with the humanities and social sciences
b. Oral and written communications

c. Professionalism, ethics, equity and law

d. The impact of engineering on society

e. Health and safety

f. Sustainable development and environmental stewardship

g. Engineering economics and project management

Language instruction may be included within complementary studies provided it is not taken to fulfill an admission
requirement.

In all academic plans in the Faculty students must complete courses in Complementary Studies amounting to at least
18.75 credits (corresponding to 225 AUs, which is the minimum CEAB requirement). Some of these credits are
obtained in faculty-wide core courses, while others may be drawn from a list of elective courses. All of the academic
plans in the Faculty have courses in Complementary Studies built into the CORE of the curriculum, and/or have
portions of technical courses assigned to topics in Complementary Studies. The exact requirements vary from plan to
plan, the details are provided in the curriculum for each Academic Plan.

The table below shows the credits available in the core courses (minimum number of total credits available: 11.17, see
Table 1). The rest of the units must be drawn from Lists A and B of elective courses to fulfill the 18.75 credit
requirement. Students must thus take a minimum of 3 credits in Humanities and Social Sciences from List A, and an
additional 6 credits from List A or B.

The lists are updated each year, and a course qualifies as a Complementary Studies course only if it appears on the list
for the Academic Session in which the course is taken.

Table 1: Complementary Studies content in FEAS programs

Area of Complementary Core APSC Courses Credits in core APSC Mil}imum credi?s in )
Study courses various academic plans

Humanities and Social

N/A 0 0
Science (H&SS) /



Engineering Economics APSC 221! 3 0

APSC 100, APSC 293, APSC
200, APSC 151, APSC 199

Communications, Impact of

engineering on Society, 6.67 1.5
Professionalism
Total 11.17 Credits 9.67 1.5

"Note: At the end of each Academic Plan listing in the Calendar there is an explanation of which courses may be taken
to meet the requirement for engineering economics.

2Note: At the end of each Academic Plan listing in the Calendar there is an explanation of which additional courses
must be taken to meet the total credit requirement for Communications.

IMPORTANT: Note it is always the student's responsibility to check that they have the total required number of
units.

These Complementary Studies requirements are effective starting the 2020-2021 academic year. For previous
years' requirements, please refer to the respective calendar.

List A and B:

Students must take a minimum of 3 credits in Humanities and Social Sciences from List A, and an additional 6 credits
from List A or B.

Courses in LIST A introduce students to subject matter that deals with central issues, methodologies, and thought
processes of the humanities and social sciences.

NOTE: A course will be accepted as a Humanities and Social Sciences (H&SS) credit only if it appears on the list of
approved H&SS courses for the Academic Session in which the course is taken.

List A

Courses in LIST A introduce students to subject matter that deals with central issues, methodologies, and thought
processes of the humanities and social sciences.

NOTE: A course will be accepted as a Humanities and Social Sciences (H&SS) credit only if it appears on the list of
approved H&SS courses for the Academic Session in which the course is taken.

Art History

ARTH Levels 1-3 ARTH 1XX-3XX (except ARTH 245, ARTH 380, ARTH 395)

Bader College courses (online)

BADR 100 Thinking Locally 3.00
BADR 101 Acting Globally 3.00

Classical Studies



CLST Levels 1-2 CLST 1XX-2XX

CLST 321 World Of Late Antiquity 3.00
CLST 332 The Iron Age to the End of the Persian Wars 3.00
CLST 333 The Rise of the Athenian Empire to the End of the Peloponnesian War 3.00
CLST 334 Fourth Century Greece to the Death of Alexander 3.00
CLST 335 The Hellenistic Successor Kingdoms to the Death of Cleopatra 3.00
CLST 340 The Roman Republic 3.00
CLST 341 The Roman Empire 3.00
CLST 343 The Later Roman Empire 3.00
CLST 350 Greek Perspectives on Ethnicity and Indigeneity 3.00
Commerce

COMM 251 Organizational Behaviour 3.00
COMM 651 Organizational Behaviour 3.00
Creative Writing

CWRI 295 Introduction to Creative Writing in Short Fiction & Poetry 3.00
CWRI 397 The Literary Screenplay 3.00

Global Developmental Studies

DEVS 100 Canada and the "Third World" 6.00
DEVS 220 Introduction to Indigenous Studies 3.00
DEVS 221 Topics in Indigenous Human Ecology 3.00
DEVS 230 The Global Political Economy of Development 3.00
DEVS 240 Culture and Development 3.00
DEVS 260 Globalization, Gender & Development 3.00
DEVS 280 Global Engagement 3.00
DEVS 352 Technology and Development 3.00
Drama

DRAM 100 Introduction to Theatre 6.00
DRAM 200 Theatre History & Literature I 6.00

DRAM 205 Theatricality and Mass Media 3.00



DRAM 211 Introduction to Theatre for Young Audiences

DRAM 220 Play Reading and Analysis
DRAM 236 Public Presentation

DRAM 251 Introduction to Playwriting
DRAM 273 Medieval Drama Performance
DRAM 300 Theatre History & Literature 11
DRAM 301 Theories of the Theatre I
DRAM 303 Indigenous Playwrights
DRAM 306 Canadian Drama

Economics

ECON 110 Principles of Economics
ECON 111 Introductory Microeconomics
ECON 112 Introductory Macroeconomics
ECON Level 2 ECON 2XX (Except ECON 250, ECON 255)

Employment Relations

EMPR Levels 1-2 EMPR 1XX-2XX

English

ENGL 100 Introduction to Literary Study
ENGL 160 Modern Prose Fiction

ENGL 2XX ENG 2XX

Environmental Science

ENSC 290 Introduction to Ecological Economics

ENSC 305 Social Environments

ENSC 310 Environmental Policy

ENSC 311 Applied Environmental Policy

ENSC 315 Global Food Security, Agriculture, and Environment
ENSC 321 Environmental Justice in Global Context

ENSC 420 Gender and Environments

Film

3.00

3.00

3.00

3.00

3.00

6.00

3.00

3.00

3.00

6.00

3.00

3.00

6.00

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00



FILM 110
FILM 210
FILM 214
FILM 215
FILM 220
FILM 225
FILM 236
FILM 240
FILM 260
French
FREN 241
FREN 285
FREN 3XX
Gender Studies
GNDS
Geography
GPHY 203
GPHY 204
GPHY 227
GPHY 228
GPHY 229
GPHY 230
GPHY 250
GPHY 254
GPHY 257
GPHY 258
GPHY 320
GPHY 325

GPHY 327

Film, Media and Screen Cultures
The Horror Film

Mobile Communications
Science Fiction Cinema

Disney Pixar DreamWorks

The Comedy Film

Media and Cultural Studies
Media & Popular Culture

Digital Media Theory and Practice

Histoire culturelle et littéraire de I'Ancien Régime
Cinéma et société: aspects culturels de la francophonie

FREN 3XX (Except FREN 320, 331, 353, 360, 393)

GNDS 1XX-3XX (Levels 1-3)

Water Resources and Management

Forests as a Global Resource

Cities: Geography, Planning and Urban Life
Geography of the Global Political Economy
Place, Space, Culture and Social Life
Introduction to Urban and Regional Planning
The Geography of Canada

The Caribbean in Globalizing World

The Geography of Middle America

The Geography of South America

Energy and Society

Maps and Society

The Geographical Imagination

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00



GPHY 330
GPHY 362
German
GRMN 308
GRMN 309
GRMN 311
GRMN 312
Health
HLTH 101
HLTH 237
HLTH 305
HLTH 332
HLTH 350

HLTH 403

HLTH 404

Hebrew
HEBR 292
HEBR 393
History

HIST

Transportation Geography

Human Migration

Topics in Cultural History I
Topics in Cultural History II
German Culture through Stories - 18th & 19th Century

Culture Through Stories in the 20th and 21st Century

Social Determinants of Health

Introduction to Drugs, Drug Use and Drug Dependence
Fundamentals of Health Policy

Foundations for Understanding Disability: A Health Perspective
Topics in Global Health

Community Based Rehabilitation

Global Studies of Social Inclusion, Community Participation and
Mental Illness

Intermediate Biblical Hebrew

Reading Modern Hebrew Literature

HIST 1XX-2XX (Except HIST 257)

Innovation and Entrepreneurship

ENIN 301

ENIN 340

Creative Entrepreneurship

Topics in Innovation and Entrepreneurship

Interdisciplinary Studies

IDIS 199

IDIS 210

IDIS 220

IDIS 280

The Science of Mental Health, Well-being, and Resiliency
Arts in Society
Hacking the Humanities: An Introduction to the Digital Humanities

Interprofessional Approaches in Healthcare

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00



IDIS 302

IDIS 303

IDIS 304

Indigenous Studies
INDG 301
International Studies
INTS 306

INTS 307

INTS 321

Jewish Studies

JWST

Race and Racism
Mathematics and Poetry

British Studies I

Indigenous Ways of Knowing

Culture, Identity and Self

Intercultural Relations

Urban Images: Race, Gender, Sexuality and the Imagined City

JWST 301, 302

Language, Literature and Cultures

LLCU
Law

LAW 201
LAW 202
LAW 203
LAW 204
LAW 205
LAW 206
LAW 207
Liberal Arts
LIBS 100
Linguistics
LING 100
LING 202
LING 205
LING 210

Music

Al LLCU 1XX, 2XX, 3XX except 101, 102, 103, 104

Introduction to Canadian Law
Aboriginal Law

Workplace Law

Corporate Law

Public & Constitutional Law
Intellectual Property

International Law

Origins and Practices of Liberal Arts

Introduction to Linguistics
Canadian English
Language and Power

Language Acquisition and Learning

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

6.00

3.00

3.00

3.00



MUSC 102
MUSC 114
MUSC 171
MUSC 210
MUSC 211
MUSC 240
MUSC 241
MUSC 286
MUSC 289
MUSC 393
MUSC 490
MUSC 491
Music Theatre
MUTH 110
MUTH 111
MUTH 201
MUTH 240
MUTH 251
Philosophy
PHIL

PHIL 257
Politics
POLS 101
POLS 110
Political Science
POLS 2XX
Psychology
PSYC 100

PSYC 221

Western Music: Napoleon to 9/11

Introduction to Teaching Music to Children
Social History of Popular Music

Western Art Music: Crusades to Colonialism
Western Art Music: Industrialization to the Internet
Music of Video Games

Scandals that Rocked the Classical Music World
Women, Gender and Music

Global Musics

Music and Digital Media

Gender and Popular Music

Music and Mass Media

The Republic to Rationalism: History, Arts, and Performance 1

Listening to Revolutions: History, Arts, and Performance 11

Sex and Violence in Performance

Digital Disruption in the Creative and Performing Arts

Issues in Music Theatre

Levels 1-2 Philosophy 1XX-2XX

Ethics

Contemporary Issues in Politics

Introduction to Politics and Government

POLS 2XX

Principles of Psychology

Cognitive Psychology

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

6.00

3.00

6.00

6.00

3.00



PSYC 241 Social Psychology 3.00
PSYC 251 Developmental Psychology 3.00

Religion Studies

RELS RELS Levels 1-3, RELS 1XX-3XX

Sociology

SOCY 122 Introduction to Sociology 6.00
SOCY SOCY Levels 2-3, SOCY 2XX-3XX

List B (Professional Issues, Performance Arts and Languages, Management,
Business and Law Courses)

Anishinaabe
ANSH 101 Beginning Anishinaabe Language and Culture | 3.00
ANSH 102 Beginning Anishinaabe Language and Culture I1 3.00

Engineering and Applied Science

APSC 223 Global Project Management 3.00
APSC 303 Professional Internship (*Not applicable for CMPE/ELEC students)  3.50
CHEE 302 Technical Entrepreneurship 3.50
MECH 333 Gender, Engineering and Technology 3.00
MNTC 409 Mineral Economics 3.50
Arabic

ARAB 100 Introductory Arabic (Modern Standard) 6.00
ARAB 200 Intermediate Modern Standard Arabic 6.00
ARAB 201 Intermediate Arabic (Modern Standard) 3.00
Biology

BIOL 111 Ecology and the Environment 3.00

Chemical Engineering
CHEE 302 Technical Entrepreneurship 3.50

Chinese



CHIN 100
Commerce
COMM 200
COMM 201
COMM 211
COMM 212
COMM 221
COMM 231
COMM 251
COMM 303
COMM 305
COMM 310
COMM 311
COMM 312
COMM 313
COMM 322
COMM 323
COMM 326
COMM 328
COMM 329
COMM 351
COMM 353
COMM 357
COMM 375
COMM 381
COMM 382
COMM 408
Developmental Studies

DEVS 353

Introductory Mandarin Chinese I

Business Fundamentals

Introduction to Business for Entrepreneurs
Financial Accounting

Management Accounting
Introduction To Finance
Fundamentals of Marketing
Organizational Behaviour

Business And Ethics

Introduction To Entrepreneurship
Environmental Accounting

Fin Acctng Pract Prin & Concep
Intermed Management Accounting
Financial Accounting II

Advanced Corporate Finance
Corporate Financial Planning

Private Equity

International Finance

Management Of Financial Institutions
Leadership

Managing Across Cultures
Interpersonal Skills For Managers
International Business and the Nonmarket Environment
Business Law I

Business Law 11

Sustainability Strategies and Practices

Business and Global Development

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00



Drama
DRAM 239 Special Topics in Performance I 3.00
DRAM 241 Design and Theatre 3.00

Employment Relations

EMPR 100 Introduction to Employment Relations 3.00
EMPR 200 Unions and Labour Relations 3.00
EMPR 210 Employment Law 3.00
EMPR 220 Conflict Management 3.00
EMPR 230 Human Resource Management 3.00
EMPR 240 Workplace Policies and Governance 3.00
EMPR 250 Managing Workplace Health, Safety, and Wellness 3.00
EMPR 320 Workplace Mediation and Alternative Dispute Resolution 3.00
EMPR 330 Strategic HR Management: Building High Performance Workplaces  3.00
EMPR 335 Managing Employee Attitudes for Organizational Success 3.00
EMPR 370 Human Resource Analytics 3.00

Environmental Studies

ENSC 103 Environment and Sustainability 3.00
ENSC 200 Environmental History 3.00
ENSC 201 Environmental Toxicology and Chemical Risks 3.00
ENSC 301 Environmental Assessment 3.00
ENSC 320 Wildlife Issues in a Changing World 3.00
ENSC 390 Sustainability 3.00
Fine Art

ARTF 100 Introductory Drawing 6.00
ARTF 101 Fundamentals of Drawing and Painting 3.00
ARTF 102 Fundamentals of Drawing and Sculpture 3.00
ARTF 125 Introduction to Studio Art in Printmaking 3.00
ARTF 127 Introductory Fine Art I 6.00

ARTF 128 Introductory Fine Art IT 6.00



ARTF 260
ARTF 275
ARTF 227
ARTF 2XX
French
FREN 106
FREN 107
FREN 111
FREN 112
FREN 118
FREN 150
FREN 219
FREN 225
French Studies
FRST 125
Geography
GPHY 101
GPHY 314
GPHY 319
Geology
GEOL 290
German
GRMN 101
GRMN 102
GRMN 201
GRMN 202
GRMN 203
GRMN 306

Greek

Studies In Studio Practice
Digital Media in Studio Practice

Intermediate Fine Art I

Communication et culture |
Communication et culture 11
Révision de la grammaire |
Révision de la grammaire 11
Communication et Culture I11
Frangais intermédiaire
Communication et Culture IV

French in the Professional Workplace

Basic Business French

Human Geography
Climate Change

Contemporary Energy Resources

Worldbuilding

Beginner's German |

Beginner's German II
Intermediate German I
Intermediate German II

German Conversation and Culture

Business German in the Workplace

3.00

3.00

6.00

3.00

3.00

3.00

3.00

3.00

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00



GREK 112
Hebrew
HEBR 190
HEBR 192
HEBR 193
HEBR 294
HEBR 295
HEBR 301
History
HIST 257
Inuktitut
INUK 101
INUK 102
Italian
ITLN 111
ITLN 112

ITLN 204

Introductory Greek

Introduction to Modern Hebrew
Introductory Biblical Hebrew
Classical Hebrew Fundamentals
Intermediate Modern Hebrew [
Intermediate Modern Hebrew 11

Topics in Hebrew

Environmental History

Beginning Inuktitut Language & Culture 1

Beginning Inuktitut Language and Culture 11

Beginning Italian I
Beginning Italian II

Italiano Intermedio

Innovation and Entrepreneurship

ENIN 200 Foundations of Entrepreneurship
ENIN 204 Publicity and Media Relations

ENIN 205 Innovation for STEAM

ENIN 207 Envisioning Disruptive Technologies
Japanese

JAPN 100 Introductory Japanese I

JAPN 200 Introductory Japanese 11

World Language Studies

LANG 2XX

Language, Literature and Cultures

LLCU 101

Beginning Indigenous Language and Culture I

6.00

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

6.00

6.00

3.00



LLCU 102 Beginning Indigenous Language and Culture II

LLCU 103 Beginning Language and Culture I
LLCU 104 Beginning Langauage and Culture 11
Latin

LATN 110 Introductory Latin

LATN 209 Intermediate Latin

Law (Can be used as List A or B)

LAW 201 Introduction to Canadian Law
LAW 202 Aboriginal Law

LAW 203 Workplace Law

LAW 204 Corporate Law

LAW 205 Public & Constitutional Law
LAW 206 Intellectual Property

LAW 207 International Law
Linguistics

LING 1XX-2XX

Mohawk

MOHK 101 Beginning Mohawk Language & Culture 1
MOHK 102 Beginning Mohawk Language & Culture 11
MOHK 103 Oral Mohawk Language - Beginning I
MOHK 104 Beginning Mohawk Language and Culture I1
MOHK 201 Intermediate Mohawk Language and Culture
MOHK 202 Oral Mohawk Language

Music

*(Maximum of two out of MUSC 100/200/300/400)
*(Maximum of two out of MUSC 112/212/312/412)
*(Maximum of two out of MUSC 115/215/315/415)
MUSC 100* Small Ensemble

MUSC 104 Music Fundamentals

3.00

3.00

3.00

6.00

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

1.50

3.00



MUSC 112%*
MUSC 114
MUSC 115%*
MUSC 121
MUSC 152
MUSC 156
MUSC 171
MUSC 180
MUSC 191
MUSC 221
MUSC 224
MUSC 227
MUSC 229
MUSC 255
MUSC 280
MUSC 281
MUSC 283
MUSC 285
MUSC 292
Music Theater
MUTH 232
MUTH 240
MUTH 340
Portuguese
PORT 103
PORT 104
Sociology
SOCY 284

SOCY 363

Medium Ensemble

Introduction to Teaching Music to Children
Large Ensemble

Applied Study I to IV

Introduction to Vocal Composition
Introduction to Digital Audio recording Editing and Mixing
Social History of Popular Music

Vocal Techniques and Methods

Theory and Analysis I

Applied Study 1T

Applied Music

Ear Training and Sight Singing II
Keyboard Lab

Electroacustic Music Composition

Vocal Techniques & Methods 11
Woodwind Techniques and Methods 11
Brass Techniques and Methods

String Techniques and Methods

Theory and Analysis IIA

Opera
Digital Disruption in the Creative and Performing Arts

Arts Professionalism

Beginning Portuguese and Culture 1

Beginning Portuguese and Culture 11

Sociology of Information and Communication Technology

Science, Technology and Society

1.50

3.00

1.50

6.00

3.00

3.00

3.00

3.00

6.00

6.00

6.00

3.00

3.00

6.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00



Spanish

SPAN 304 Espafiol para contextos profesionales II 3.00
SPAN 111 Beginning Spanish I 3.00
SPAN 112 Beginning Spanish II 3.00
SPAN 204 Espafiol intermedio 3.00
SPAN 205 Espafiol avanzado 3.00
SPAN 206 Spanish Conversation and Culture 3.00
SPAN 301 Gramatica avanzada y composicion | 3.00
SPAN 302 Gramatica avanzada y composicion 11 3.00
SPAN 303 Espafiol para contextos profesionales I 3.00
SPAN 401 Advanced Grammar Through Translation I 3.00
SPAN 402 Advanced Grammar Through Translation II 3.00
Urban Planning

SURP 853 Environmental Services 3.00

Courses of Instruction

Applied Science
APSC 100 NOT OFFERED 2022-2023 - Engineering Practice | FW | K9

Lecture: Yes

Lab: Yes

Tutorial: Yes

This course introduces fundamental professional engineering skills and provides an opportunity to apply engineering
science and mathematics content in situations emulating professional practice. It consists of three modules: Module 1.
Problem analysis and modeling; Module 2. Experimentation and measurement; Module 3: Engineering design. The
course provides an introduction to personal learning styles, team dynamics, oral and written presentation skills,
laboratory data collection, analysis and presentation, project management, information management, problem analysis
and modeling, numeric computation, economics, design methodologies, and workplace safety.

Academic Units:
Mathematics 0

Natural Sciences 16
Complementary Studies 36
Engineering Science 24
Engineering Design 33

APSC 101 Engineering Design and Practice F | K3.5



Lecture: Yes

Lab: No

Tutorial: Yes

This course develops the ability to conceive, design, and implement solutions in an engineering context via team-based
design projects. It develops complex problem solving, teaming, critical thinking, and communication skills, and provides
guidance in incorporating safety, ethical, economic, and social factors in engineering problem solving. Examples and
project  topics are chosen to  complement instruction in  other  first year  courses.

Academic Units:
Mathematics 0
Natural Sciences 0
Complementary Studies 18
Engineering Science 8
Engineering Design 17

EXCLUSION(S): APSC 100

APSC 102 Experimentation F/W | K2

Lecture: No

Lab: Yes

Tutorial: Yes

This course introduces concepts of planning and designing experiments to determine or measure particular system
characteristics. The course content includes laboratory data collection, error analysis, data analysis and visualization,
lab safety, occupational hazards, and the design of experimental investigation for simple systems.

Academic Units:
Mathematics 0

Natural Sciences 16
Complementary Studies 0
Engineering Science 8
Engineering Design 0

EXCLUSION(S): APSC 100

APSC 103 Engineering Client-based Design Project W | K3.5

Lecture: Yes

Lab: No

Tutorial: Yes

This client-based team design project develops skills including design, project management, technical communications,
and professionalism in an experience emulating professional practice. Students work in teams to define problems,
gather and identify appropriate information, work effectively with teammates, generate ideas, select ideas, and
implement a solution to a problem presented by a client.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 18
Engineering Science 8
Engineering Design 16

EXCLUSION(S): APSC 100



APSC 111 Physies I F | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

This course is an introduction to Newtonian mechanics in the context of engineering applications. Lecture topics are:
vectors, motion of a particle, particle dynamics, work and energy, statics and dynamics of rigid bodies, conservation of
energy, momentum, and collisions.

Academic Units:
Mathematics 0

Natural Sciences 40
Complementary Studies 0
Engineering Science 0
Engineering Design 0

APSC 112 Physics II W | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

This course continues from APSC 111 to introduce electricity and further develop fundamental ideas of mechanics in
the context of engineering applications. Lecture topics include: oscillations and waves, electric charge, electrical
current and resistance, EMF, D.C. circuits and electrical measurements, electric field and potential, magnetic fields and
their origin, and electromagnetic induction.

Academic Units:
Mathematics 0

Natural Sciences 30
Complementary Studies 0
Engineering Science 10
Engineering Design 0

PREREQUISITE(S): APSC 111 and APSC 171
APSC 114 Electricity and Magnetism W | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

This course continues from APSC 111 to introduce electricity and further develope fundamental ideas of mechanics in
the context of engineering applications. Leture topics include: oscillations and waves, electric charge, electrical current
and sestance, EMF, D.C. circuits and electrical measurements, electric field and potential, magnetic fields and their
origin, and electromagnetic induction.

Academic Units:
Mathematics 0

Natural Sciences 30
Complementary Studies 0
Engineering Science 10
Engineering Design 0



PREREQUISITE(S): APSC 111, APSC 171
EXCLUSION(S): APSC 112

APSC 131 Chemistry and Materials F | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

This course provides an introduction to the chemistry of materials: thermochemistry, heat, work, internal energy,
enthalpy and the first law of thermodynamics; gas laws in ideal and non-ideal systems; phase equilibria in one
component systems; concepts of bonding in the classification of materials; the physical, electrical and mechanical
properties of metals, polymers, semiconductors and ceramics; techniques of characterizing materials.

Academic Units:
Mathematics 0

Natural Sciences 40
Complementary Studies 0
Engineering Science 0
Engineering Design 0

APSC 132 Chemistry of Natural and Engineered Systems W | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

This course introduces equilibrium thermodynamics, chemical process dynamics and electrochemistry in the context of
sustainable engineering design. The first unit defines Gibbs energy as a means of describing the equilibrium

state of multi-phase and reactive systems, including acid/base reactions in aqueous solution. The second unit focuses
on the rate and mechanism of chemical reactions as well as the physical processes of heat and mass transfer. The third
unit deals with principles of electrochemistry as they apply to corrosion and industrial galvanic / electrolytic cells.

Academic Units:
Mathematics 0

Natural Sciences 30
Complementary Studies 0
Engineering Science 10
Engineering Design 0

PREREQUISITE(S): APSC 131

APSC 137 Introductory Chemistry for Technology Students S | 4.5

Lecture: 4

Lab: 0

Tutorial: 1

This course will examine the essential fundamentals of chemistry, as a basis for application to the various fields of
engineering, drawing specific applications to current engineering practices in civil, mechanical, chemical, and mining
engineering. The course will survey chemical fundamentals including stoichiometry, solution concentration, chemical
equilibrium and acid-base equilibria. Physical chemistry content will include thermochemistry, behaviour of gases,
chemical kinetics and electrochemistry. Students will explore organic chemistry principles including naming organic
compounds, recognizing key organic functional groups, illustrate properties and study typical reactions, while
highlighting the acquired knowledge to applied engineering scenarios. Special emphasis will be placed upon data
manipulation and interpretation and proposing solutions/engineering designs to real world applications.



Academic Units:
Mathematics 0

Natural Sciences 47
Complementary Studies 0
Engineering Science 7
Engineering Design 0

PREREQUISITE(S): Approval of Associate Dean (Academic)
EXCLUSION(S): APSC 131, APSC 132

APSC 142 Introduction to Computer Programming for Engineers F/W | 3

Lecture: 2

Lab: 1

Tutorial: 0

This course introduces concepts, theory and practice of computer programming. Implementation uses microcomputers.
The emphasis is on the design of correct and efficient algorithms and on programming style. Applications are made to
engineering problems. NOTE: The fall term delivery of this course is intended for students in the ECE direct-entry
program, and enrolment in this term will require permission of the Associate Dean (Academic).

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 24
Engineering Design 12

APSC 143 Introduction to Computer Programming for Engineers F | K3.3

Lecture: Yes

Lab: Yes

Tutorial: No

This course introduces concepts, theory and practice of computer programming. Implementation uses microcomputers.
The emphasis is on the design of correct and efficient algorithms and on programming style. Applications are made to
engineering problems.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 40
Engineering Design 0

APSC 151 Earth Systems Engineering F | 3.3

Lecture: 2.8

Lab: 0.5

Tutorial: 0

This course provides an introduction to the complex Earth System (the solid earth, hydrosphere, atmosphere, and
biosphere) and our interactions with it. The science behind our exploration and understanding of our planet and its
ongoing evolution is explored in combination with the engineering geology of geo-materials, geo-resources, geo-
dynamics and geo-risk. The connection between the Earth System and human activity is explored in depth, including



local and global-scale impacts of engineering works, geopolitics, and resource issues. Examples of the terrestrial
sources of geo-materials used in engineering activities are highlighted along with the technical, social, economic and
environmental challenges associated with their life cycle including sustainability, contamination, biodiversity loss,
social impact and climate change.

Academic Units:
Mathematics 0

Natural Sciences 18
Complementary Studies 10
Engineering Science 12
Engineering Design 0

APSC 161 Engineering Graphics W | 3.5

Lecture: 2

Lab: 1.5

Tutorial: 0

The principal objectives of the course are (1) to develop the student's ability to visualize and communicate three-
dimensional shapes and (2) to acquire the skills needed to use computer-aided design software. Topics covered are
orthographic projection, isometric sketching, auxiliary and section views as well as dimensioning and working
drawings. Computer-aided design software is used to create solid models of the parts and assemblies as well as to
generate dimensioned drawings. Students apply their learning in a project where they design their own version of a
consumer product. Students learn by hands-on exercises in free-hand sketching and computer-based drawing.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 37
Engineering Design 5

APSC 162 Engineering Graphics W | 2.5

Lecture: 1.5

Lab: 1

Tutorial: 0

The principal objectives of the course are (1) to develop the student's ability to visualize and communicate three-
dimensional shapes and (2) to acquire the skills needed to use computer-aided design software. Topics covered are
orthographic projection, isometric sketching, auxiliary and section views as well as dimensioning and working
drawings. Computer-aided design software is used to create solid models of the parts and assemblies as well as to
generate dimensioned drawings. Students apply their learning in a project where they design their own version of a
consumer product. Students learn by hands-on exercises in free-hand sketching and computer-based drawing.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 20
Engineering Design 10

APSC 171 Calculus I F | K3.3



Lecture: Yes

Lab: No

Tutorial: Yes

Graphs and derivatives of vector-valued functions; related applications. Implicit derivatives and related rate
applications. Fundamental Theorem of Calculus, Riemann integral; applications to problems involving areas, volumes,
mass, charge, work, etc. Integration by substitution, by parts, and partial fractions. Introduction to second-order
differential equations and complex numbers.

Academic Units:
Mathematics 40

Natural Sciences 0
Complementary Studies 0
Engineering Science 0
Engineering Design 0

APSC 172 Calculus II W | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

This course continues calculus concepts from APSC 171, including space curves, speed, and velocity. Functions of
several variables, partial derivatives, differentials, error estimates, gradient, maxima and minima. Double and triple
integrals, polar and cylindrical coordinates; applications to mass, center of mass, moment. Series, power series; Taylor
polynomial approximations, error analysis.

Academic Units:
Mathematics 40

Natural Sciences 0
Complementary Studies 0
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): APSC 171
APSC 174 Introduction to Linear Algebra W, S | 3.3

Lecture: 2.8

Lab: 0

Tutorial: 0.5

Systems of linear equations; real vectors spaces and subspaces; linear combinations and linear spans; linear dependence
and linear independence; applications to systems of linear equations and their solution via Gaussian elimination; bases
and dimension of real vector spaces; linear transformations, range, kernel and Rank-Nullity theorem; matrix
representation of a linear transformation; composition of linear transformations and matrix multiplication; invertible
matrices and determinants; eigenvalues and eigenvectors of square matrices. Applications of the course material to
engineering systems are illustrated.

Academic Units:
Mathematics 40

Natural Sciences 0
Complementary Studies 0
Engineering Science 0
Engineering Design 0



APSC 182 Applied Engineering Mechanics W, F, S | 1.7

Lecture: 1.45

Lab: 0

Tutorial: 0.25

Identification, visualization and quantification of forces on elements and forces within statically determinate
engineering structures and systems. Two- and three-dimensional force equilibrium of rigid bodies; force distribution
within engineering systems like simple trusses, frames and machines; internal shear forces and bending moments in
force carrying elements; and engineering stress and strain.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 15
Engineering Design 5

APSC 191 Deleted - Professional Engineering Skills FW | 3.5

Lecture: 1.25

Lab: 0

Tutorial: 2.25

This course is identical in content to APSC 190. The material normally delivered in APSC 190 in the first week of the
winter term will be covered in evening sessions in the fall term in APSC 191. COURSE DELETED 2016-2017

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42
Engineering Science 0
Engineering Design 0

APSC 199 English Proficiency for Engineers FW, S | K0.2

Lecture: No

Lab: No

Tutorial: No

This course develops skills that are necessary to organize and present technical information in a professional

context. At the end of the course students will demonstrate English proficiency in listening comprehension and written
expression.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 1
Engineering Science 0
Engineering Design 0

APSC 200 Engineering Design and Practice II F/W | K4
Lecture: Yes

Lab: No
Tutorial: Yes



In this course students will participate constructively on teams to create solutions to open-ended complex problems,
using standard design methods and tools. This project-based course provides instruction primarily in the first 6 weeks
of the semester focusing on problem scoping, creativity and idea generation, decision making incorporating technical,
economic, societal, and environmental factors, safety, engineering codes and regulations, and engineering ethics. The
final 6 weeks of the course centre around a design project delivered by each discipline. This course is integrated with
APSC 293, and coordinated by the same instructor.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 12
Engineering Science 0
Engineering Design 36

PREREQUISITE(S): APSC 100 or APSC 103 ; APSC 199 or have passed the English Proficiency Test
COREQUISITE(S): APSC 293
EXCLUSION(S): APSC 202

APSC 202 Engineering Design and Practice II: Client-Based Design W | K4.3

Lecture: 0

Lab: 0

Tutorial: 0

In this course students will participate constructively on teams to create solutions to client-based open-ended design
problems using standard design methods and tools. This project-based course provides instruction on problem scoping,
creativity and idea generation, decision making incorporating technical, economic, societal, and environmental factors,
safety, engineering codes and regulations, and engineering ethics. Students work in teams to define problems, gather
and identify appropriate information, work effectively with teammates, generate ideas, select ideas, and implement a
solution to a presented problem from a client. This course is integrated with APSC 293, and taught by the same
instructor. NOTE: This course is only open to students transferring into year 2 or above of a Queen's Engineering
program.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 16
Engineering Science 0
Engineering Design 36

PREREQUISITE(S): APSC 101 and permission of the Associate Dean (Academic)
COREQUISITE(S): APSC 293
EXCLUSION(S): APSC 100, APSC 103, and APSC 200

APSC 210 Engineering Design and Practice S | K6.8

Lecture: Yes

Lab: No

Tutorial: Yes

The objective of APSC-210 is to develop the professional skills used by engineers and demonstrate them by team-
based project work. It addresses the objectives of APSC 101, APSC 103, and APSC 200 primarily for students who are
transferring into engineering from an advanced diploma technology program. It focuses on developing complex
problem solving, modeling, and professional skills in the context of the engineering profession, and integrates content
knowledge in engineering science and mathematics. It includes instruction on problem scoping, creativity and idea



generation, decision making incorporating technical, economic, societal, and environmental factors, safety, engineering
codes and regulations, and engineering ethics and equity. Students work in teams to define problems, gather and
identify appropriate information, work effectively with teammates, generate ideas, select ideas, and implement a
solution to a presented problem.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 32
Engineering Science 4
Engineering Design 46

PREREQUISITE(S): Approval of Associate Dean (Academic)
COREQUISITE(S): APSC 293
EXCLUSION(S): APSC 100, APSC 101, APSC 103, APSC 200, APSC 202

APSC 221 Economics and Business Practices in Engineering F/W/S | 3

Lecture: 3

Lab: 0

Tutorial: 0

This course will provide the student in the Engineering program with the ability to appropriately incorporate selected
economic and business practices into the practice of engineering. The practices covered include: business planning for
the enterprise, enterprise economic analysis, project management process, project economic analysis, risk analysis and
management, quality management and change management. Assignments and examples are based on situations from
engineering based industries. Also Available Online.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 36
Engineering Science 0
Engineering Design 0

EXCLUSION(S): APSC 321, COMM 244
APSC 250 NOT OFFERED 2022-2023 Biology Through an Engineering Lens S/OL | K3.5

Lecture: Y

Lab: N

Tutorial: N

This course provides an introduction to biology and biochemistry, and their applications in cell-based engineering
systems and processes. Students will obtain a basic background in biology, including the biology of bacteria, fungi,
viruses and human cells. These concepts will be related to applications relevant to modern engineering and will be
taught from a systems engineering perspective through the lens of societal need. This will include such applications as;
bioremediation for the treatment of waste water, production of vaccines, biomedical and biomechanical devices, and
regenerative medicine. While taught from an engineering perspective, the course would be relevant to any student
interested in the application of biology, and is designed to provide relevant examples across multiple disciplines. The
course assumes basic first year level science knowledge.

Academic Units:
Mathematics 0
Natural Sciences 30



Complementary Studies 0
Engineering Science 12
Engineering Design 0

EXCLUSION(S): CHEE 229

APSC 293 Engineering Communications 1 F/W/S | K1

Lecture: Yes

Lab: No

Tutorial: Yes

This course provides an introduction to effective engineering writing and speaking skills with the emphasis on
professional correspondence, engineering reports, oral briefings, and formal oral presentations. These skills are
developed in lectures and small group tutorials. This course is integrated with APSC 200, and coordinated by the same
instructor.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 12
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): APSC 100 or APSC 103
COREQUISITE(S): APSC 200 or APSC 202 or permission of instructor
EXCLUSION(S): APSC 292, CHEE 260, ELEC 291, ELEC 391, GEOL 291, GEOL 292, MECH 290

APSC 301 Professional Internship | 3.5

The professional internship involves spending a minimum of twelve months and a maximum of sixteen months in a
paid internship position in industry or government. Students in the 12-month internship must register in APSC 302,
APSC 303 and either APSC 301 or APSC 304. Students in the 16 month placement take APSC 301, APSC 302, APSC
303 and APSC 304. The nature of the work must satisfy the criteria defining professional experience for licensure as a
Professional Engineer in Canada. The course includes prior workshops on interviewing, resume preparation and work
performance. Successful completion of the course requires submission of a report of high quality on the experience
within thirty days of completion of the work period. Career Services manage the non-academic aspects of the course.

Academic Units:
Complementary Studies 21
Engineering Science 21
Engineering Design 0

PREREQUISITE(S): APSC 199 and completion of second year courses

APSC 302 Professional Internship | 3.5

The professional internship involves spending a minimum of twelve months and a maximum of sixteen months in a
paid internship position in industry or government. Students in the 12-month internship must register in APSC 302,
APSC 303 and either APSC 301 or APSC 304. Students in the 16-month placement take APSC 301, APSC 302, APSC
303 and APSC 304. The Internship Coordinator must be satisfied that the work carried out has educational merit. The
course includes workshops on interviewing, resume preparation and work performance. Successful completion of the
course requires submission of a report of high quality on the experience within thirty days of completion of the work
period. Career Services manage the non-academic aspects of the course.



Academic Units:
Complementary Studies 21
Engineering Science 21
Engineering Design 0

PREREQUISITE(S): APSC 199 and completion of second year courses

APSC 303 Professional Internship | 3.5

The professional internship involves spending a minimum of twelve months and a maximum of sixteen months in a
paid internship position in industry or government. Students in the 12-month internship must register in APSC 302,
APSC 303 and either APSC 301 or APSC 304. Students in the 16-month placement take APSC 301, APSC 302, APSC
303 and APSC 304. The Internship Coordinator must be satisfied that the work carried out has educational merit. The
course includes workshops on interviewing, resume preparation and work performance. Successful completion of the
course requires submission of a report of high quality on the experience within thirty days of completion of the work
period. Career Services manage the non-academic aspects of the course. Note that some programs may accept this
course as part of their technical elective requirements. Credit may only be granted to students who have successfully
fulfilled the necessary requirements to receive the Professional Internship designation.

Academic Units:
Complementary Studies 21
Engineering Science 21
Engineering Design 0

PREREQUISITE(S): APSC 302

APSC 304 Professional Internship | 3.5

The professional internship involves spending a minimum of twelve months and a maximum of sixteen months in a
paid internship position in industry or government. Students in the 12-month internship must register in APSC 302,
APSC 303 and either APSC 301 or APSC 304. Students in the 16-month placement take APSC 301, APSC 302, APSC
303 and APSC 304. The Internship Coordinator must be satisfied that the work carried out has educational merit. The
course includes workshops on interviewing, resume preparation and work performance. Successful completion of the
course requires submission of a report of high quality on the experience within thirty days of completion of the work
period. Career Services manage the non-academic aspects of the course.

Academic Units:
Complementary Studies 21
Engineering Science 21
Engineering Design 0

PREREQUISITE(S): APSC 303
APSC 321 Deleted - Economic and Business Practices in Mining and Geological Engineering |

This course will provide the student in the Mining Engineering or Geological Engineering program with the ability to
appropriately incorporate selected economic and business practices into the practice of engineering. The practices
covered include: business planning for the enterprise, enterprise economic analysis, project management process,
project economic analysis, risk analysis and management, quality management and change management. Assignments,
examples, and tutorials are based on current situations from the Mining and Geological Engineering based industries. -
COURSE DELETED 2013-2014



Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42
Engineering Science 0
Engineering Design 0

EXCLUSION(S): APSC 221, COMM 244, GEOL 472

APSC 381 Advanced Design and Skills for Innovation W | K3.5

Lecture: Yes

Lab: No

Tutorial: Yes

This multidisciplinary project-based course will provide students with a broad range of knowledge and skills for design
and innovation. Topics span the breadth of the innovation process, including advanced topics such as risk analysis,
FMEA, reliability, and elements of six sigma methodologies. Elements of project management, market and economic
analysis, and other professional practice topics are interwoven. Students work in multidisciplinary teams on relevant
and realistic projects, simulating the real-world engineering environment. Students must apply for registration in the
course, and that permission by the instructor is needed. Given the course load, it is not advisable to take APSC 381 and
APSC 401 at the same time

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 0
Engineering Design 42

PREREQUISITE(S): Permission of the instructor

APSC 400 NOT OFFERED 2022-2023 Technology, Engineering & Management (TEAM) FW* | K7

Lecture: Yes

Lab: No

Tutorial: Yes

Multidisciplinary teams of engineering, commerce, law, and/or science students, as appropriate, undertake consulting
projects with industrial, government, and not-for-profit clients. &nbsp;Typical project types include Process
Improvement, Feasibility & Design, Business Strategy/Marketing, Environmental, Start-ups, Blue-Sky, or a
combination of topics which are selected based on prevailing industry trends. Following a phase of self-directed
problem and scope definition, students will execute their projects in groups, guided by experienced professionals.
Students will receive formal training in project management and participate in guest lectures by industry experts.
Students interact regularly with clients at a technical and management level. The course concludes with a
comprehensive report and presentation to the client. Participation in the course is by selection. Students must apply for
admission into the course by providing a copy of their resume, unofficial transcript, and a cover letter substantiating
their interest in the course.

More information can be found on the course website: http://team.appsci.queensu.ca/ *Replaced CHEE 400

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42
Engineering Science 0



Engineering Design 42

PREREQUISITE(S): Completion of 3rd year core courses and permission of the instructor.
EXCLUSION(S): APSC 401

APSC 401 Interdisciplinary Projects W | K4.5

Lecture: Yes

Lab: No

Tutorial: Yes

Multidisciplinary teams of engineering, commerce, law, science, social science, and humanities students, as
appropriate, undertake consulting projects with industrial, government, and not-for-profit clients. Typical project types
include social innovation, process improvement, business strategy/marketing, environmental, start-ups, blue-sky, or a
combination of topics which are selected based on societal and industry interests. This is a winter term course, but
students will meet with their teams and client at the end of the fall term. Following a phase of self-directed problem and
scope definition, students will execute their projects in groups, guided by experienced professionals. Students will
receive formal training in project management, effective teaming, client interaction, and communication in professional
environments. Students interact regularly with clients at a technical and management level. The course concludes with
a comprehensive report and presentation to the client. Participation in the course is by selection. Students must apply
for admission into the course by providing a copy of their resume, unofficial transcript, and a cover letter substantiating
their interest in the course. This course is co-taught with instructors teaching the equivalent courses in other Faculties.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 27
Engineering Science 0
Engineering Design 27

PREREQUISITE(S): Completion of 3rd year core courses and permission of the instructor.
EXCLUSION(S): APSC 400

APSC 480 NOT OFFERED 2022-23 - Multi-disciplinary Industry Engineering Design Project FW | K9

Lecture: Yes

Lab: No

Tutorial: Yes

This course will enhance student's design, innovation, critical thinking, and professional skills by experiencing real-
time industry-funded projects. Working in multidisciplinary teams, students are guided by experienced engineering
professionals both internally and externally. Teams interface frequently with the client, including occasional external
site visits. Projects cover a broad range of engineering disciplines, and often incorporate the development of physical
prototype(s) or digital models/simulations for evaluation and testing, as well as techno-economic elements. Students
will integrate elements of engineering design, innovation, and professional practice from prior courses, with
enhancements from occasional lectures, workshops, and guest speakers. Project funding supports all necessary travel,
communication, software, equipment, prototyping components and related services. Professional engineering skills
such as communication, teamwork, project management, engineering economics, ethics, and safety will be integral to
the projects. Students must apply for registration in the course, and that permission by the instructor is needed. Given
the course load, it is not advisable to take APSC 381 and APSC 401 at the same time

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 28



Engineering Science 0
Engineering Design 80

PREREQUISITE(S): Enrolment may be requested by contacting the Instructor.
Biochemistry
BCHM 315 Proteins and Enzymes F | 3

Lecture: 3

Lab: 0

Tutorial: 0

Principles of protein biochemistry, enzymology, and protein engineering.

Academic Units:
Mathematics 0

Natural Sciences 36
Complementary Studies 0
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): ENCH 281 (CHEM 281) and CHEM 282, or ENCH 211 (CHEM 211) and ENCH 212 (CHEM
212) and ENCH 245 (CHEM 245), or permission of the department.
EXCLUSION(S): BCHM 310

Biology
BIOL 205 Mendelian and Molecular Genetics F | 3

Lecture: 3

Lab: 1.5

Tutorial: 0

An introduction to Mendelian and molecular genetics covering the basic mechanisms of genetic transmission, gene
structure and function, as well as the application of molecular genetics in medicine and biotechnology. NOTE: Course
weighting is defined by the Faculty of Arts and Science

Academic Units:
Mathematics 0

Natural Sciences 54
Complementary Studies 0
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): BIOL 102, BIOL 103

BIOL 335 Limnology and Aquatic Ecology F | 3

Lecture: 3

Lab: 1.5

Tutorial: 0

Physics, chemistry and biology of freshwater lakes. Emphasis on: morphometry; light and temperature; water chemistry
in relation to nutrients; physiological requirements; composition and interaction of algal and invertebrate populations;



eutrophication; pollution; environmental change. NOTE: Course weighting is defined by the Faculty of Arts and
Science NOTE: BIOL 200 (or BIOL 201 and BIOL 202) highly recommended.

Academic Units:
Mathematics 0

Natural Sciences 54
Complementary Studies 0
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): CHEM 112, or APSC 131 and APSC 132.
Chemical Engineering
CHEE 209 Analysis of Process Data F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Statistical methods for analyzing and interpreting process data are discussed, . Topics include: role of data in assessing
process operation, identifying major problems, graphical and numerical summaries, principles of valid inference,
probability distributions for discrete and continuous data, and an introduction to linear regression analysis.

Academic Units:
Mathematics 27

Natural Sciences 0
Complementary Studies 0
Engineering Science 15
Engineering Design 0

PREREQUISITE(S): APSC 171 , APSC 172, APSC 174
EXCLUSION(S): STAT 268, STAT 269, MTHE 367

CHEE 210 Thermodynamics of Energy Conversion Systems W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course is an introduction to thermodynamics for chemical engineering systems analysis. The principles arising
from First and Second laws of thermodynamics will be applied to the solution of mass, energy, and entropy balances
for homogeneous closed and open systems. Properties of ideal gases and real fluids will be derived from Equations of
State and applied in the analysis of simple flow processes. The students will compute efficiencies and coefficients of
performance for energy production, conversion, and storage systems. The impacts of energy process design choices on
efficiency, performance, and sustainability will be measured through exergy analysis.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0



PREREQUISITE(S): CHEE 221 (or MINE 201)
COREQUISITE(S): None

CHEE 218 Laboratory Projects I W | 2.5

Lecture: 0.15

Lab: 2

Tutorial: 0.35

The projects provide a practical introduction to processes that occur in chemical engineering operations. Bench-scale
and pilot plant equipment are used. Students plan and carry out the experiments, analyze the data and prepare written
reports

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 10
Engineering Science 20
Engineering Design 0

PREREQUISITE(S): APSC 100 (or APSC 102 ), CHEE 209, or permission of the department.

CHEE 221 Chemical Processes and Systems F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

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.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0

PREREQUISITE(S): APSC 131, APSC 132, APSC 172, or permission of the department

CHEE 222 Process Dynamics and Numerical Methods W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Time-varying operation of chemical and biochemical processes is introduced. Dynamic mathematical models are
formulated using material and energy balances. Effects of operational and design parameters on steady-state and
dynamic operations are investigated. Numerical techniques are introduced to solve systems of algebraic and differential
equations. Numerical and symbolic computation tools are used to analyze dynamic and steady-state process behaviour.

Academic Units:
Mathematics 22
Natural Sciences 0



Complementary Studies 0
Engineering Science 20
Engineering Design 0

PREREQUISITE(S): APSC 143 or MNTC 313, CHEE 221, MTHE 225 (MATH 225) or permission of the department

CHEE 223 Fluid Mechanics W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Principles of momentum and energy transport are applied to the analysis of fluid systems commonly encountered in
chemical engineering practice. This approach is via the macroscopic and differential balances of mass, momentum and
energy. Topics include fluid statics; incompressible flow in closed conduits; flow and pressure measurement;
transportation of fluids; laminar, turbulent and creeping flows; boundary layer effects; sizing of commercial
components (piping, tubing, valves, pressure and flow meters and other fittings, as well as pumps) for fluid transport
systems in industrial settings.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0

PREREQUISITE(S): CHEE 221, MTHE 225 (MATH 225)
COREQUISITE(S): None

CHEE 224 Transport Phenomena Fundamentals F | 3

Lecture: 2

Lab: 0

Tutorial: 1

The theory and mathematical framework of transport phenomena are introduced. Mass, energy and momentum
balances are developed using the integral and differential methods of analysis. The tools used to formulate and solve
the problems include representation of physical entities in vector form, multivariable functions and vector operations in
2D and 3D. Specific topics of Chemical Engineering interest include moments of a force, work done by a force,
moments of inertia, control surfaces and control volumes and fluid kinematics.

Academic Units:
Mathematics 18

Natural Sciences 0
Complementary Studies 0
Engineering Science 18
Engineering Design 0

PREREQUISITE(S): APSC 171, APSC 172
CHEE 229 Cell Based Engineering Principles F | 4
Lecture: 3

Lab: 0.75
Tutorial: 0.25



Introduction to the Biological, Biochemical and Life Science principles of cell/ enzyme-based engineering systems and
processes. The emphasis will be placed on microbial cell culture, but comparisons will be drawn to related systems
including viral, plant and animal cell culture as it relates to medicine, industrial practice or the environment.

Academic Units:
Mathematics 0

Natural Sciences 35
Complementary Studies 0
Engineering Science 13
Engineering Design 0

PREREQUISITE(S): APSC 131 and APSC 132; or equivalents or permission of the Department.
EXCLUSION(S): MICR 221

CHEE 270 ChemEtronics F | K3

Lecture: Y

Lab: Y

Tutorial: N

This course combines elements of chemical and electrical engineering to measure, calculate and control electrical
signals. The course introduces basic electrical circuit analysis theory with an emphasis on concepts utilized in
analytical chemistry instrumentation and energy conversion and storage. An introduction to signal analysis, data
acquisition, sampling and quantization, as well as the fundamental statistical techniques necessary to process and
analyze measured data with uncertainty is given. Course content is delivered via a blended offering with on-line
instruction and active learning sessions.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 24
Engineering Design 12

PREREQUISITE(S): APSC 112 and APSC 143 or MNTC 313
CHEE 302 Technical Entrepreneurship W/OL, F/OL | K3.5

Lecture: Y

Lab: N

Tutorial: N

This course will help learners from all disciplines develop an entrepreneurial mindset capable of turning problems into
opportunities. Learners will identify sources, rates, and directions of technological change, and begin to understand the
role and challenges of technological innovation across sectors, countries, and organizations. Learners will investigate
the relationships between innovation and industrial dynamics, and seek to understand the fundamental forces that drive
the science and technology industries' evolution and industry life cycles. In the process, learners will explore
frameworks and tools used to analyze new technology adoption, predict technology diffusion patterns, and assess the
strategic value of technological innovation.

NOTE: Offered only at the Bader College, Herstmonceux, in the fall term.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42



Engineering Science 0
Engineering Design 0

EXCLUSION(S): CHEE 310, CHEE 410
CHEE 310 Deleted-Engineering Innovation and Entrepreneurship F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This is a course about innovation — distinctive ideas, of value, put to practice — and entrepreneurship — the process of
putting to practice and sustaining the implementation of innovations — for societal benefit and wealth creation.
Curiosity of the world around us is emphasized for identifying opportunities to have an impact and make a difference,
to which a discipline is imposed - one that identifies who might be interested in or benefit from our product or service,
and how we can bring an idea to fruition and provide the necessary resources (e.g., financial, intellectual) to provide it
to society. Legal aspects (e.g., incorporation, partnerships), raising capital, and protecting the strategic advantage of
intellectual property (e.g., patents, trade secrets) are discussed, together with the importance of having a social license
to operate. The concept of a business model, summarized using the business model canvas methodology, is presented,
together with the concept of a business plan describing how a venture will be operated over a time horizon. For-profit
and not-for-profit ventures, and the elements of the business models for each, are studied and compared. Financial
metrics for assessing the viability of ventures and guiding investment decisions are presented (e.g., IRR, NPV,
EBITDA). Systems Thinking (recognizing the whole/parts and that which is common/distinct) is introduced. Design
Thinking — a human-centered design emphasizing observation and experimentation gaining traction in engineering,
business and social sciences — is presented. Working in groups, students identify a venture opportunity having a
technological component, and propose a business model and plan as the major evaluation in the course. Nov. 2018

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42
Engineering Science 0
Engineering Design 0

CHEE 311 Fluid Phase and Reaction Equilibrium F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course is concerned with the application of thermodynamics to practical problems of the chemical industry.
Emphasis is placed on the study of phase equilibrium, including vapour-liquid equilibrium and liquid-liquid
equilibrium. Contemporary methods of calculating the thermodynamic properties of non-ideal vapours and liquids will
be presented and applied. The principles of chemical reaction equilibrium will also be studied. The design component
of the course will require students to perform theoretical vapour-liquid equilibrium calculations and recommend proper
operating conditions for a single-stage unit (flash drum) that separates a non-ideal binary mixture.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 210



CHEE 315 Laboratory Projects I1 F/W | 4

Lecture: 0.25

Lab: 3

Tutorial: 0.75

The main objectives are to develop skill in using process and analytical equipment, to examine the strengths,
weaknesses, and limitations of current theory, to improve the student's ability to obtain and interpret data, to
demonstrate the value of planning experiments, to develop engineering judgement, and to provide experience in oral
and written reporting.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 16
Engineering Science 32
Engineering Design 0

PREREQUISITE(S): CHEE 222 and CHEE 223

CHEE 319 Process Dynamics and Control W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

The dynamic behaviour and automatic control of processes are studied. Mathematical tools for analyzing the transient
behaviour of open and closed-loop systems are presented. The steps of controller development are treated: process
characterization (using mathematical models), controller design, and implementation. Methods for assessing system
stability and performance are investigated, and are used in the design of controllers. Frequency response methods are
introduced, as is the development and implementation of controller enhancements including feedforward and cascade
control.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 222 or MINE 201, MTHE 225 (MATH 225), CHEE 321 or permission of the department.

CHEE 321 Chemical Reaction Engineering F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course provides a detailed and in-depth analysis to the principles of chemical kinetics, and reactor analysis and
design. The topics in chemical kinetics include: rate constants, reaction order, rate equations for elementary and
complex reactions, kinetic data analysis, and product distribution. In reactor analysis and design, discussion is focused
on ideal reactor systems and arrangements, including batch reactors, plug flow reactors, continuous stirred tank
reactors, and recycle reactors. The last part of the course considers homogeneous and heterogeneous catalytic reactions.
The design component consists of how to make an appropriate choice of reactor type and operating conditions to
optimize a desired product; sizing such reactors and determining conversion levels under various conditions of
temperature and pressure; determination of reaction kinetics from experimental data.



Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 210, (CHEE 222 or MINE 201), or permission of the department.

CHEE 323 Industrial Catalysis W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Students will learn, discuss and apply knowledge of the chemical structure and reactivity of industrial catalytic
compounds, with particular emphasis placed upon the integration of fundamental catalytic chemistry with the principles
of chemical reaction engineering, transport phenomena and thermodynamics. Industrial processes of interest include
homogeneous ionic, radical, and coordinative catalytic systems, as well as heterogeneous fluid-solid systems. The
design component of the course will require students to develop catalytic processes to meet productivity targets from
provided kinetic and thermodynamic data.

Academic Units:
Mathematics 0

Natural Sciences 11
Complementary Studies 0
Engineering Science 20
Engineering Design 11

PREREQUISITE(S): ENCH 245, CHEE 321, CHEE 330 or permission of the Chemical Engineering department

CHEE 324 NOT OFFERED 2022-2023 Organic Process Development W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Students will expand their knowledge of functional group interconversions and C-C bond forming reactions learned in
ENCH 245, and apply retrosynthetic analysis to propose multi-step syntheses of organic target molecules. Selection of
reagents, solvents and reaction conditions will be examined in the context of process safety, reaction yield, product
isolation, and profitability. This will be followed by studies of target molecule recovery by extraction, recrystallization,
distillation and chromatography. The design component of the course is a series of two-hour design challenges in which
student teams generate solutions to process development problems. This includes proposing reaction sequences for
producing a target molecule, conducting safety analyses of hazardous reactions, choosing from multiple synthetic
routes, and recommending separation trains for product isolation.

Academic Units:
Mathematics 0

Natural Sciences 12
Complementary Studies 0
Engineering Science 15
Engineering Design 15



PREREQUISITE(S): ENCH 245 and CHEE 311
EXCLUSION(S): ENCH 345

CHEE 330 Heat and Mass Transfer F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course follows a unified approach to introduce the physical origins and rate equations of heat and mass transfer.
The principal topics covered include identification of the driving forces for heat and mass diffusion, development of
transport models from first principles, steady state and transient solutions, and convective transfer. The boundary layer
analogies are introduced. Closed form analytical solutions and correlations derived from dimensional analysis are used
to estimate the heat and mass transfer convection coefficients.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0

PREREQUISITE(S): CHEE 210, CHEE 223, or permission of the department.

CHEE 331 Design of Unit Operations W | K4.5

Lecture: Yes

Lab: No

Tutorial: Yes

This course is part of the Engineering Design and Practice Sequence. Heat and mass transfer knowledge is applied in
the analysis and design of unit operations, including separation processes and heat exchanging equipment. The
equilibrium stage concept is used to perform calculations and size separation processes including distillation, gas
absorption/stripping and liquid-liquid extraction. Heat transfer processes are taught with an emphasis on the design
various types of heat exchanging equipment, including shell and tube heat exchangers, condensers and reboilers. The
chemical process design component of the course involves a series of activities, dealing with the design of separation
processes, heat exchanger sizing and design, process hazards analysis, implementation of instrumentation and
construction of piping and instrument diagrams. In addition to choosing and sizing unit operations and implementing
appropriate process instrumentation, the students will learn to use simulation tools and will incorporate economics,
safety and environmental responsibility in all stages of the design. The course is integrated with CHEE 361
"Engineering Communications, Ethics and Professionalism."

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 14
Engineering Design 40

PREREQUISITE(S): APSC 200 or APSC 202, APSC 293, CHEE 311, CHEE 321, CHEE 330, or permission of the

department.
COREQUISITE(S): CHEE 361

CHEE 332 Design of Unit Operations (DELETED) W | K 4.5



Lecture: yes

Lab: no

Tutorial: yes

This course is part of the Engineering Design and Practice Sequence offered at the 3rd year level to students following
the Chemical Engineering CHE2 Option. Heat and mass transfer knowledge is applied in the analysis and design of
unit operations, including separation processes and heat exchanging equipment. The equilibrium stage concept is used
to perform calculations and size separation processes including distillation, gas absorption/stripping and liquid-liquid
extraction. Heat transfer processes are taught with an emphasis on the design various types of heat exchanging
equipment, including shell and tube heat exchangers, condensers and reboilers. The chemical process design
component of the course involves a series of activities, dealing with the design of separation processes, with an
emphasis on bioseparations, heat exchanger sizing and design, process hazards analysis, implementation of
instrumentation and construction of piping and instrument diagrams. In addition to choosing and sizing unit operations
and implementing appropriate process instrumentation, the students will learn to use simulation tools and will
incorporate economics, safety and environmental responsibility in all stages of the design. The course is integrated with
CHEE 361 "Engineering Communications, Ethics and Professionalism." Yes

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 12
Engineering Design 42

PREREQUISITE(S): APSC 2000r APSC 202, APSC 293, CHEE 311, CHEE 321, CHEE 330, or permission of the
department.
COREQUISITE(S): CHEE 361

CHEE 333 Design of Unit Operations (DELETED) W | K 4.5

Lecture: yes

Lab: no

Tutorial: yes

This course is part of the Engineering Design and Practice Sequence offered at the 3rd year level to Engineering
Chemistry students. Heat and mass transfer knowledge is applied in the analysis and design of unit operations,
including separation processes and heat exchanging equipment. The equilibrium stage concept is used to perform
calculations and size separation processes including distillation, gas absorption/stripping and liquid-liquid extraction.
Heat transfer processes are taught with an emphasis on the design various types of heat exchanging equipment,
including shell and tube heat exchangers, condensers and reboilers. The chemical process design component of the
course involves a series of activities, dealing with the design of separation processes for industrial chemicals, heat
exchanger sizing and design, process hazards analysis, implementation of instrumentation and construction of piping
and instrument diagrams. In addition to choosing and sizing unit operations and implementing appropriate process
instrumentation, the students will learn to use simulation tools and will incorporate economics, safety and
environmental responsibility in all stages of the design. The course is integrated with CHEE 361 "Engineering
Communications, Ethics and Professionalism." Yes

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 12
Engineering Design 42

PREREQUISITE(S): APSC 200 or APSC 202, APSC 293, CHEE 311, CHEE 321, CHEE 330, or permission of the



department.
COREQUISITE(S): CHEE 361

CHEE 340 Biomedical Engineering W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course will provide students with a fundamental understanding of cell biology, human physiology and the
application of engineering principles (momentum and mass transfer, mechanics, materials) for the solution of medical
problems. Topics include: Cell Biology, Anatomy and Physiology, Transport Phenomena in the Body, Biomechanics,
Materials in Medicine, and Regenerative Medicine and Tissue Engineering.

Academic Units:
Mathematics 0

Natural Sciences 12
Complementary Studies 0
Engineering Science 30
Engineering Design 0

EXCLUSION(S): CHEE 442 and MECH 394

CHEE 342 Environmental Biotechnology F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course gives a broad perspective of the use of microbial systems to treat environmental pollutants and of
microorganisms as potential environmental contaminants. Biogeochemical cycles and their applications to processes
such as the desulphurization of coal and crude oil, biocorrosion, mineral (eg. uranium, copper and iron) leaching, the
degradation of organic compounds, and nitrate removal from drinking water will be studied. Microbial waste disposal
systems such as composting and soil bioremediation and the role of biotechnology in waste minimization will be
examined. Microorganisms found in air, soil and water, their detection, enumeration and control will be discussed.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0

CHEE 360 Deleted - Technical Communications W | 1.5

Lecture: 0.75

Lab: 0

Tutorial: 0.75

This course provides advanced instruction and practice in effective technical writing and oral presentation. Most
exercises will be linked to required oral and written communications tasks in other courses. Open to Chemical
Engineering and Engineering chemistry students only. Deleted 2016-2017

Academic Units:
Mathematics 0
Natural Sciences 0



Complementary Studies 18
Engineering Science 0
Engineering Design 0

COREQUISITE(S): CHEE 331 or CHEE 332 or CHEE 333, or permission of the Department
CHEE 361 Engineering Communications, Ethics & Professionalism W | K1

Lecture: Yes

Lab: Yes

Tutorial: Yes

This course provides advanced instruction and practice in engineering communications, engineering ethics and
professionalism. Effective engineering writing and speaking skills are developed with an emphasis on engineering
reports and oral presentations. Students will learn how to gather information, apply appropriate citation styles, write
effective documents, and present data effectively. Activities include case studies involving the application of codes,
engineering ethics, equity and professionalism. This course is integrated with CHEE 331.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 12
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): APSC 200 or APSC 202, APSC 293 or permission of the Department.
COREQUISITE(S): CHEE 331 or permission of the Department.

CHEE 363 Electrochemical Engineering* W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This engineering science course covers aspects of technological applications of electrochemistry. It can be considered
as overlap between electrical engineering, electrochemistry and chemical engineering. The course addresses the
following 7 major topics of electrochemical engineering: 1) Introduction into Electrochemical Engineering and
Systems: Characteristics, Charge Conservation, Faraday's Law; 2) Elements of Electrochemical Systems I. Electrolytes:
Transport processes, electrolyte conductivity, pH and buffer solutions; 3) Elements of Electrochemical Systems II.
Electrodes: Electrochemical Thermodynamics, Nernst Equation, Reference Electrodes, Cell Potential, Electrochemical
Kinetics; 4) Electrical Double Layers: Theory & Models, Electrokinetic Phenomena; 5) Electrochemical
Characterization Methods: Cyclic Voltammetry, Electrical Impedance Spectroscopy; 6) Electrochemical Energy
Engineering: Batteries, Fuel Cells, Electrical & Electrochemical Capacitors;&nbsp;7) Industrial Electrochemical
Processes: Fundamentals, Reactor Design & Parameter, Chlor-Alkali Process, Electrochemical Extraction of Metals,
Hall-Heroult Process. *Changed from CHEE 461 to CHEE 363 Jan. 2019

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 210, CHEE 270, CHEE 321, or permission of the department.
EXCLUSION(S): CHEE 461



CHEE 370 Deleted - Waste Treatment Processes W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

The sources and characteristics of liquid waste streams emanating from chemical and related industries are reviewed as
the basis for developing appropriate abatement and treatment strategies. Treatment processes utilizing individual
operations as well as integrated systems of physical, chemical and biological treatment are covered. Waste treatment
process designs and sensitivity analyses of alternatives are undertaken with the help of Computer Aided Design
software. Canadian guidelines, regulations and industrial case studies are presented. Deleted 2016-2017

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 17
Engineering Design 25

PREREQUISITE(S): CHEE 221 or MINE 201, or permission of the department
EXCLUSION(S): CIVL 372, CIVL 470

CHEE 371 Mitigation of Industrial Pollution W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Sources and characteristics of waste streams emanating from chemical and related industries are reviewed as the basis
for developing appropriate abatement and treatment strategies. Treatment processes utilizing individual operations as
well as integrated systems of physical, chemical and biological treatment are covered. Treatment process designs and
sensitivity analyses of alternatives are undertaken for case studies involving industrial solid, liquid and gaseous wastes.
Canadian guidelines and regulations are presented and implemented within the context of environmental and human
health.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 221 or MINE 201, or permission of the Department.

CHEE 380 Biochemical Engineering F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Biochemical Engineering involves the application of Chemical Engineering principles and approaches to biologically
based systems and processes. Biochemical Engineering is central to the area of environmental engineering, and to
biotechnology processes which produce pharmaceuticals, fine chemicals and genetically engineered products. The
course involves a systematic and quantitative description of medium formulation and sterilization, microbial kinetics
and bioreactor design, product isolation and purification, and examples of current industrial practices and processes.



Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 221 or permission of the Chemical Engineering department.

CHEE 400 DELETED Technology, Engineering & Management (TEAM) FW | K7

Lecture: yes

Lab: no

Tutorial: no

Multidiscipline teams of engineering, commerce, law, and/or science students, as appropriate, act as consultants to
industrial and governmental clients. Projects include a phase of self-directed problem definition and project scope
definition in the fall term, followed by project execution in the winter term. Typical projects involve evaluation of
technical alternatives (with an emphasis on health, safety, and environmental), preparation of detailed
recommendations, and both market and financial analysis. Project topics vary widely and are provided by a diverse list
of fee paying clients. The course includes seminars on project management. There are several meetings during the fall
term to organize groups and select projects, but regularly scheduled lectures do not begin until the Winter term. Teams
interact regularly with clients at both a technical and a management level, and are also assigned an industrial project
mentor. Students master project management skills, by managing their own budget, travel arrangements etc. The course
concludes with a comprehensive report and presentation to the client. The course is managed by the Department of
Chemical Engineering Changed to APSC 400 Nov 2018 Nov 2018

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42
Engineering Science 0
Engineering Design 42

PREREQUISITE(S): Permission of the instructor
CHEE 405 DELETED - Biochemical/Biomedical Research Project FW | 7

Lecture: 0.25

Lab: 6

Tutorial: 0.75

Students will conduct research on a Biochemical/Biomedical Engineering related project. Based on the project
objective provided by their faculty supervisor, the students will work independently to develop an experimental and/or
modeling methodology, conduct experiments or simulations and generate data. Students will submit interim oral and
written progress reports and a final oral presentation and technical report. They will be expected to present and defend
their results in a conference/seminar setting. Students enrolling for this course are advised to consult with the faculty
member supervisor concerned late in the winter term of their 3rd year of study. Nov. 2019

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 84
Engineering Design 0



CHEE 406 DELETED - Bioenvironmental Research Project FW | 7

Lecture: 0.25

Lab: 6

Tutorial: 0.75

Students will conduct research on a Bioenvironmental Engineering related project. Based on the project objective
provided by their faculty supervisor, the students will work independently to develop an experimental and/or modeling
methodology, conduct experiments or simulations and generate data. Students will submit interim oral and written
progress reports and a final oral presentation and technical report. They will be expected to present and defend their
results in a conference/seminar setting. Students enrolling for this course are advised to consult with the faculty
member supervisor concerned late in the winter term of their 3rd year of study. Nov. 2019

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 84
Engineering Design 0

CHEE 407 Deleted - Biochemical/Biomedical/Bioenvironmental Research Seminar W | 3

Lecture: 1

Lab: 0

Tutorial: 2

Students will attend and report on a series of seminars presented by researchers in the field of Biochemical
Engineering. Each student will deliver interactive seminar presentations, based on assigned topics in the field. After
conducting a literature review, students will submit a review term paper, or a case study based on their reading and
understanding of the literature. - COURSE DELETED 2012-2013

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 14
Engineering Science 22
Engineering Design 0

CHEE 408 Bioengineering Research Project FW | K7

Lecture: Yes

Lab: Yes

Tutorial: Yes

Students will conduct research on a Biochemical/Biomedical/Bioenvironmental Engineering related project. Based on
the project objective provided by their faculty supervisor, the students will work independently to develop an
experimental and/or modeling methodology, conduct experiments or simulations and generate data. Students will
submit interim oral and written progress reports and a final oral presentation and technical report. They will be
expected to present and defend their results in a conference/seminar setting. Students enrolling for this course are
advised to consult with the faculty member supervisor concerned late in the winter term of their 3rd year of study.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 28



Engineering Science 0
Engineering Design 56

CHEE 410 Engineering Innovation and Entrepreneurship W | K3.5

Lecture: Y

Lab: N

Tutorial: Y

This is a course about innovation — distinctive ideas, of value, put to practice — and entrepreneurship — the process of
putting to practice and sustaining the implementation of innovations — for societal benefit and wealth creation.
Curiosity of the world around us is emphasized for identifying opportunities to have an impact and make a difference,
to which a discipline is imposed - one that identifies who might be interested in or benefit from our product or service,
and how we can bring an idea to fruition and bring the necessary resources (e.g., financial, intellectual) to provide it to
society. Legal aspects (e.g., incorporation, partnerships), raising capital, and protecting the strategic advantage of
intellectual property (e.g., patents, trade secrets) are discussed, together with the importance of having a social
acceptance to operate. The concept of a business model, summarized using the business model canvas methodology, is
presented, together with the concept of a business plan describing how a venture will be operated over a time horizon.
For-profit and not-for-profit ventures, and the elements of the business models for each, are studied and compared, and
intrapreneurship/entrepreneurship are compared. Financial metrics for assessing the viability of ventures and guiding
investment decisions are reviewed. Systems Thinking (recognizing the whole/parts and that which is common/distinct)
is introduced. Design Thinking — a human-centered design emphasizing observation and insight - is presented, along
with journey maps and personas for understanding customer segments. Diffusion of innovations is described, including
the factors influencing adoption of innovations, and the manner in which innovations propagate in society. Working in
groups, students identify a venture opportunity having a technological component, and propose a business model and
plan as the major evaluation in the course.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 42
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): APSC 221
EXCLUSION(S): CHEE 302, CHEE 310

CHEE 412 Transport Phenomena W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

The transport phenomena approach is followed to study and analyze transport of momentum, energy and mass, with
special focus on combined transport problems. Solutions are developed for problems involving steady-state and
unsteady flows, isothermal and non-isothermal conditions, as well as non-Newtonian liquids. This course completes the
students' intellectual training in the transport sciences culminating in their mastery of combined transport problems,
including fluid flow with heat transfer, or mass transport with fluid flow, or heat transfer with mass transport.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0



PREREQUISITE(S): CHEE 223, CHEE 224, CHEE 330, or permission of the department
EXCLUSION(S): CHEE 452

CHEE 414 Foundations of the Oil and Gas Industry W | K3.5

Lecture: Yes

Lab: No

Tutorial: Yes

Fundamentals of the oil and gas industry covering Chemical Engineering and Geological Engineering practice, and
implications of Canadian and world political forces together with business practices are covered. Industry needs for
exploration, recovery, processing, business expansion and policy issues will be addressed through case studies, in
conjunction with examination of suitable business models.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 221, or permission of the instructor.
CHEE 415 Engineering Chemistry Laboratory W | 4

Lecture: 0.25

Lab: 3.5

Tutorial: 0.25

Bench- and pilot-scale laboratory exercises provide students practical experience with chemical operations involving
transport phenomena, thermodynamics, reaction kinetics and process control. Working with minimal supervision,
student teams plan and execute experiments, analyze acquired data according to engineering science models, and
communicate key findings in concise technical reports.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 48
Engineering Design 0

PREREQUISITE(S): CHEE 330
EXCLUSION(S): CHEE 315

CHEE 418 Strategies for Process Investigations F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

The roles of designed experiments and data analysis procedures in process investigations are discussed. Applications of
two-level factorial and fractional factorial designs in screening studies and higher-order designs for response surface
characterization and exploration are examined. Least squares procedures for fitting and testing mathematical models,
and for assessing model predictions, are described. Empirical in-plant optimization procedures are also considered.
Established and evolving approaches for quality and productivity improvement are examined. The design component of



this course is the planning and execution of an experimental investigation, the analysis of the resulting data, and the
formulation of recommendations on the basis of those results.

Academic Units:
Mathematics 12

Natural Sciences 0
Complementary Studies 0
Engineering Science 18
Engineering Design 12

PREREQUISITE(S): CHEE 209 and CHEE 331, or permission of the department
EXCLUSION(S): STAT 361

CHEE 420 Laboratory Projects III W | K4

Lecture: Y

Lab: Y

Tutorial: Y

Students will work as teams to tackle projects that require bench and pilot plant equipment, and computer packages that
simulate commercial processes. The projects will be more extensive and integrated than in previous laboratories and
will require a thorough and comprehensive analysis of processes and operations. A strong emphasis is placed on project
planning and management, as well as professional communication with supervisors. The design component of this
course is found in the application of process analysis skills to solve problems. The projects require the students to apply
critical and problem-solving skills in the operation or simulation of laboratory and process equipment with the goal of
solving a problem for a fictitious industrial client. The projects may involve analysis or troubleshooting of existing
equipment, or an investigation of the applicability of a concept to a new area.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 16
Engineering Science 16
Engineering Design 16

PREREQUISITE(S): CHEE 311, CHEE 321, CHEE 330, CHEE 315, CHEE 319, or permission of the department

CHEE 421 Research Project FW | K7

This course provides an opportunity for students to work on an individual basis with faculty members of the
department. Students will submit interim oral and written progress reports and a final oral presentation and technical
report. They will be expected to present and defend their results in a conference/seminar setting. The projects may be
concerned with engineering design and development work or may be of a more fundamental research nature. Students
enrolling for this course are advised to consult with the faculty member concerned late in the winter term of their 3rd
year of study.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 28
Engineering Science 0
Engineering Design 56

PREREQUISITE(S): ECGPA of 3.20 or permission of the Department.



CHEE 434 NOT OFFERED 2022-2023 Process Control II W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course presents methods for dynamic analysis and controller design for multivariable process control problems,
and discrete time control. Control techniques, including feedforward and cascade control, are discussed further, and the
concept of model predictive control is presented. Multivariable controller design and the problem of control loop
interaction are examined. State space models for processes are introduced. Mathematical tools for analyzing the
dynamics of sampled data systems are developed, and the design of discrete time controllers is introduced. Techniques
discussed in the course are applied to the control of various chemical process units.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 319, or permission of the department

CHEE 436 Deleted-System Identification F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

The course focuses on the theory and application of linear time series methods for system identification. Time domain
and frequency domain methods for analyzing dynamic data will be presented. Standard process plus disturbance
models encountered in the identification literature will be investigated from both statistical and physical perspectives.
Methods for structural identification, incorporation of exogenous variables, parameter estimation, inference and model
adequacy will be examined in detail. The design of dynamic experiments and incorporation of model uncertainty into
the intended model and use, such as prediction or control, will be discussed. Assignments will include the analysis of
industrial data sets. Dynamic modelling using neural networks and nonlinear time series methods will be introduced.
Nov. 2018

Academic Units:
Mathematics 12

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 0

PREREQUISITE(S): CHEE 209, CHEE 418, or permission of the department.

CHEE 440 Pharmaceutical Technology W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Pharmaceutics and the industrial manufacture of pharmaceutical dosage forms are introduced. Topics include the
design and preparation of a successful dosage form with respect to the route of administration, and large-scale
manufacture in a sterile and clean environment. Aspects of chemical kinetics, physical chemistry, physiology, cell
biology, mass and heat transfer, and fluid dynamics will be described as they relate to the manufacture of effective



dosage forms. This course applies engineering concepts, such as mass transfer, unit operations, thermodynamics, and
basic chemistry and is recommended for students in their 3rd or 4th year of studies.

Academic Units:
Mathematics 0

Natural Sciences 12
Complementary Studies 0
Engineering Science 30
Engineering Design 0

CHEE 450 DELETED - Engineering Biology W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Topics include: biosynthesis of biologically based products: properties of biologically active materials including
enzymes, polynucleotides and polypeptides; enzyme reaction kinetics; cell and tissue growth and production kinetics;
cell and tissue culture engineering; diffusion and reaction involved immobilized cells and enzymes; bioprocess
instrumentation. The course project will require the design of a biological reactor or downstream unit operation, or the
specification of instrumentation for a particular bioprocess. No

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): ENCH 245 (CHEM 245)
CHEE 452 Transport Phenomena in Physiological Systems F | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This course applies the principles of mass, momentum and heat transfer in physiological systems. The students will
examine the role of transport phenomena in the function of organs and organ systems in the body, and develop the
skills necessary to analyze models of biological transport processes in the context of the design of biomedical devices.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0

PREREQUISITE(S): CHEE 223 and CHEE 330, or permission of the department
EXCLUSION(S): CHEE 412

CHEE 460 Applied Surface and Colloid Science F | 3.5

Lecture: 3
Lab: 0



Tutorial: 0.5

The course covers four major topics. 1. The thermodynamic properties of interfaces (surface energy, wetting, surface
area and porosity, capillary effects, work of adhesion/cohesion). 2. Models of adsorption/desorption phenomena. 3. The
amphiphilic behaviour of surfactants. 4. The stability and characterization of colloidal systems. Student appreciation for
the importance of these phenomena is cultivated using examples drawn from industrial processes/products including
inks, paints, foods, polymer blends, and nanocomposites.

Academic Units:
Mathematics 0

Natural Sciences 12
Complementary Studies 0
Engineering Science 30
Engineering Design 0

PREREQUISITE(S): CHEE 210 or permission of the department.
EXCLUSION(S): CHEM 347

CHEE 463 Electrochemical Energy Systems W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

This engineering science and design course examines and analyzes electrochemical energy generation, conversion and
storage technologies of emerging importance to modern society. Methods of generating electrical power will be
examined in terms of efficiency, cost, environmental footprint, greenhouse gas emissions and current and potential
applications. Integration of these power generation systems with energy conversion and storage technologies will be
assessed in terms of their compatibility with the supply and demand model of the electricity grid and their potential for
use in remote off-grid communities. The electrification of transportation technologies will also be examined. The
design element of this course involves hands-on prototyping of an integrated energy system for a specified application.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 28
Engineering Design 14

PREREQUISITE(S): CHEE 363

CHEE 470 DELETED - Design of Manufacturing Processes F | K 7

Lecture: yes

Lab: no

Tutorial: yes

This course will consolidate the necessary skills and knowledge for a working chemical engineer by carrying out an
industrial process design and developing a Front End Engineering Design (FEED) document. The students will develop
proficiency in the following: Process selection and synthesis, the use and recognition of the limitations of process
simulation software, development of Piping and Instrumentation diagrams, analysis of process safety, equipment
sizing, materials selection, and economic analysis, including the estimation of capital and operating cost along with
optimization. Nov. 2020

Academic Units:
Mathematics 0



Natural Sciences 0
Complementary Studies 0
Engineering Science 0
Engineering Design 84

PREREQUISITE(S): CHEE 331, CHEE 361, CHEE 321, or permission of the Department.
CHEE 471 Chemical Process Design FW | K7

Lecture: Y

Lab: N

Tutorial: Y

This capstone course integrates skills, knowledge and experience gained from engineering science components of the
Chemical Engineering and Engineering Chemistry curriculum to solve open-ended chemical process design problems.
Students will develop competency in the following: process hazard analysis, appropriate use of process simulation
techniques, identification and mitigation of process inefficiencies and risks, strategies for acquiring technical data, and
cost estimation of process revisions.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 0
Engineering Design 84

PREREQUISITE(S): CHEE 321, CHEE 331, CHEE 361, or permission of the Instructor.

CHEE 481 DELETED - Air Quality Management W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Fluid-particle systems and mass transfer principles are presented with application to air pollution control in industrial
processes. The selection and design of equipment for the control of particulate and gaseous emission sources are
examined. The problem of odorous emissions, stack sampling techniques and dispersion calculations are discussed. No

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 24
Engineering Design 18

PREREQUISITE(S): One of CHEE 223, CIVL 250, or MECH 241, or permission of the department

CHEE 484 NOT OFFERED 2022-2023 Bioremediation W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

Bioremediation as an option to treat contaminated soils and ground water. Advantages and disadvantages of
bioremediation compared to nonbiological processes. Factors affecting choice of in situ or ex situ processes.
Assessment of biodegradability; biostimulation vs bioaugmentation; mineralization vs. partial degradation; factors



affecting microbial activity (choice of electron acceptor, toxicity of pollutant, C/N/P ratio, co-substrates, soil humidity,
pH and temperature); bioavailability of pollutant. Biodegradation of specific contaminants (e.g. diesel fuel,
polychlorinated biphenyls, dyestuffs, aromatic and polyaromatic hydrocarbons) will be studied in detail. The design
component of this course consists of learning design of appropriate laboratory and field experiments to obtain data on
microbial degradation of an organic pollutant to be able to calculate bioremediation design parameters such as mass
and delivery rate requirements of electron acceptors and nutrients and degradation rates in reactor and non-reactor
based systems; and to be aware of limitations of these calculations.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 42
Engineering Design 0

CHEE 490 NOT OFFERED 2022-2023 Polymer Formulations and Processing Technology W | 3.5

Lecture: 3

Lab: 0

Tutorial: 0.5

The design and manufacture of polymer products is reviewed, with particular emphasis on material selection and
processing technology. The engineering properties of elastomers, thermoplastics, adhesives, fibres and coatings are
discussed in terms of processing characteristics and end-use performance. Industrial processing operations such as
extrusion, molding, mixing and film manufacture are presented in detail. The design component of the course requires
students to select appropriate materials and processing methods for an engineering application. Examples include
medical catheters, engine gaskets, drug capsules and biodegradable packaging.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 12

PREREQUISITE(S): CHEE 223 or MECH 241, or permission of the department

MICR 360 Immunology F | 3

Lecture: 3

Lab: 0

Tutorial: 0

The general principles and mechanism of immune reaction. Immunochemical and immunobiological aspects of
antibody formation and cell-mediated immunity in health and disease will be considered.

Academic Units:
Mathematics 0

Natural Sciences 36
Complementary Studies 0
Engineering Science 0
Engineering Design 0

COREQUISITE(S): BCHM 310 or BCHM 315 or BIOL 334 or equivalents or permission of the department.



Civil Engineering
CIVL 200 Professional Skills I F | K2.5

Lecture: 0

Lab: 0

Tutorial: 0

This intensive short-course serves as a kickoff to Civil Engineering at Queen's. Students will be engaged in a design
challenge where they are to conceive, design, implement and operate a system to achieve some specified function
bounded by constraints. Focus will be placed on development of decision making, team building, communication and

engineering design skills.
Academic Units:
Mathematics 0
Natural Sciences 0
Complementary Studies 8
Engineering Science 0
Engineering Design 20

CIVL 201 Professional Skills F/W | 2.5

Lecture: 0.5

Lab: 1

Tutorial: 1

Within a team structure potentially involving second, third, and fourth year Civil Engineering students and a faculty
advisor, students will engage in a range of exercises designed to promote written and verbal communication, decision
making, team building and engineering design skills. Lectures, workshops, design charettes and both individual and
team assignments will be utilized to enhance learning. This course is available only to select students, under
exceptional or extenuating circumstances, at the discretion of the Head of the Department and the Undergraduate Chair.
(This course may not be offered every year).

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 14
Engineering Science 7
Engineering Design 7

PREREQUISITE(S): Permission of the Department
EXCLUSION(S): CIVL 200

CIVL 210 Chemistry for Civil Engineers F | 4.5

Lecture: 3

Lab: 1

Tutorial: 0.5

Application of fundamental chemistry principles with respect to their sources, reactions, effects and fates in civil and
environmental engineering systems. Topics will include chemical equilibria, stoichiometry and reaction kinetics;
electrochemistry and corrosion; adsorption and ion exchange; solubility and precipitation; coagulation; microbiological
reactions and kinetics; biochemical, chemical and theoretical oxygen demand; acidity, alkalinity and hardness; as well
as biogeochemical cycles. These concepts will be further developed and applied in tutorial and laboratory modules. A
design-based laboratory is conducted as part of this course. Personal Protective Equipment (PPE) will be required for
this course at student's cost (see course materials for details)



Academic Units:
Mathematics 0

Natural Sciences 20
Complementary Studies 0
Engineering Science 20
Engineering Design 15

PREREQUISITE(S): APSC 132

CIVL 215 Materials for Civil Engineers W | 4.5

Lecture: 3

Lab: 1

Tutorial: 0.5

The basic engineering properties, micro/macro structure, behaviour and applications of various civil engineering
materials will be studied including materials used in structural engineering, hydrotechnincal engineering, geotechnical
engineering and environmental engineering. This will include concrete, steel, timber, polymers, composites and soil.
Interaction between materials will be examined. Laboratory experiments will be used to demonstrate material
behaviour. PPE will be required for this course student's cost (see course materials for details)

Academic Units:
Mathematics 0

Natural Sciences 12
Complementary Studies 0
Engineering Science 32
Engineering Design 10

PREREQUISITE(S): APSC 151

CIVL 220 Deleted - Statics and Solid Mechanics F | 4

Lecture: 3

Lab: 0.25

Tutorial: 0.75

Review of statics, forces and equilibrium, internal forces in simple structures; axial, torsion, shear and moment
diagrams; concepts of stress and strain; mechanical properties of materials; centroids and moments of areas; axial
stress; flexural stress; shear stress in shafts and beams; calculation of displacement by integration; introduction to
combined loading; introduction to column buckling. This course is designed primarily for mechanical engineering
students.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 48
Engineering Design 0

PREREQUISITE(S): APSC 111, APSC 171. Permission of the department for students not registered in Mechanical
Engine

CIVL 222 Numerical Methods for Civil Engineers W | 5



Lecture: 4

Lab: 1

Tutorial: 0

This course introduces the basics of numerical analysis and the use of computer software (MATLAB) for civil
engineering analysis. Error analysis, numerical differentiation and integration, root finding, derivation and numerical
solution of partial differential equations using finite difference methods, and optimization are among the topics
covered. All problems emphasize engineering applications.

Academic Units:
Mathematics 45

Natural Sciences 0
Complementary Studies 0
Engineering Science 15
Engineering Design 0

PREREQUISITE(S): MTHE 224 (MATH 224) or MTHE 225 (MATH 225) or MTHE 226 (MATH 226)

CIVL 230 Solid Mechanics I F | 4.25

Lecture: 3

Lab: 0.5

Tutorial: 0.75

Graphic Statics; Definitions of Stress and Strain; Hooke's Law; "Axial" Member Analysis and Design; Analysis and
Design of Shafts Subjected to Torsion; Analysis and Design of Beams; Columns; Inelastic Bending; Introduction to
Work and Energy and the Principle of Virtual Work

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 50
Engineering Design 0

PREREQUISITE(S): APSC 111, APSC 171, APSC 182
EXCLUSION(S): MECH 221

CIVL 231 Solid Mechanics I1 W | 4.5

Lecture: 3

Lab: 0.5

Tutorial: 1

Shear and bending moment diagrams; Moment-area method; Introduction to statically indeterminate structures; Virtual
work for beams and frames (determinate and indeterminate); Stress review, transformed sections, and combined
loading; Stress-strain transformation (including Mohr's circle); Failure theories.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 54
Engineering Design 0

PREREQUISITE(S): CIVL 230



CIVL 250 Hydraulics I W | 4

Lecture: 3

Lab: 0.5

Tutorial: 0.5

Fluid properties, fluid statics, basic equations of fluid flow: Continuity, Momentum, Euler's Equation of Motion, Linear
Momentum Equation and Bernoulli's Equation. Flow of real fluid in closed conduits: friction losses and local energy
losses. Pipeline flows in engineering practice. PPE will be required for this course at student's cost (see course
materials for details)

Academic Units:
Mathematics 0

Natural Sciences 4
Complementary Studies 0
Engineering Science 22
Engineering Design 22

PREREQUISITE(S): APSC 172, APSC 174

CIVL 260 Deleted - Civil Engineering Design I F | 4

Lecture: 3

Lab: 0.5

Tutorial: 0.5

The objectives of this introductory course are: to introduce students to engineering design and the challenges and
excitement of the civil engineering profession; to develop written and oral communications skills; to develop an
appreciation and ability for teamwork, creativity and time/project management; to develop skills in idea generation,
creative problem solving, and research; and to develop skills in using computer applications in engineering design and
analysis. The course exposes students to civil engineering design through case studies and group projects. Students are
expected to learn about the design process through practice and, where possible, through implementation. Design
projects are team-based and as such students need to learn how to work effectively with their peers. Sketching and
AutoCAD are also be introduced and used. The design principles and concepts introduced will be used in follow-on
courses throughout students' degrees. - COURSE DELETED 2012-2013

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 12
Engineering Science 12
Engineering Design 24

CIVL 300 Professional Skills II F | K2.5

Lecture: 0.5

Lab: 1

Tutorial: 1

Professional skills relating to how engineers interact with, communicate with, and consider the implications of their
actions on a wide range of potential stakeholders, ranging from colleagues to clients to society as a whole, will be
developed. Students will improve their technical writing and verbal communication skills as they work through case
studies intended to: deepen an understanding of the roles and responsibilities of a Professional Engineer; strengthen an
ability to apply professional ethics, accountability and equity; and enhance an appreciation of the potential social and
environmental impacts of engineering activities. Class discussions will normally occur every second week.



Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 28
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): CIVL 200

CIVL 330 Structural Analysis F | 3.75

Lecture: 3

Lab: 0.5

Tutorial: 0.25

Analysis of statically determinate structures such as trusses and plane frames, calculation of deflections by virtual
work. Flexibility and stiffness methods for analyzing statically indeterminate structures. Computer applications of the
above methods.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 44
Engineering Design 0

PREREQUISITE(S): CIVL 230, CIVL 231

CIVL 331 Structural Steel and Timber Design W | 4

Lecture: 3

Lab: 0

Tutorial: 1

The objective of this course is to develop an understanding of the fundamentals in the design of steel and timber
structures. To develop this understanding, the course focuses in-depth on the behaviour of steel and timber at the
material, element, and system levels with specific reference to standards/codes practicing engineers use when designing
with steel and timber in Canada, including CSA S16 and CSA O86. Students will learn how to design and analyze steel
and timber tension members, columns, beams (laterally supported and laterally unsupported), beam-columns, and
connections.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 12
Engineering Design 36

PREREQUISITE(S): CIVL 330
CIVL 340 Geotechnical Engineering I F | 3.75
Lecture: 3

Lab: 0.5
Tutorial: 0.25



An introductory course focussing on the fundamental mechanics of soil materials (gravel, sand, silt and clay) applied to
geotechnical engineering problems. Topics studied include: phase relationships; index properties of coarse and fine
grained soils; one-dimensional steady state seepage; effective stress; one-dimensional compression and consolidation;
drained and undrained shear strength; and lateral earth pressure. Theoretical material is applied to examine real
engineering issues with a particular focus on developing design skills and engineering judgement. Students will
conduct physical experiments to explore soil behaviour. The important role of geology on the mechanics of
geotechnical materials is emphasized through classroom discussions and problem sets. PPE will be required for this
course at student's cost (see course materials for details)

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 32
Engineering Design 12

PREREQUISITE(S): CIVL 215 or GEOE 281 (GEOL 281), CIVL 230

CIVL 341 Geotechnical Engineering I1 W | 4

Lecture: 3

Lab: 0.5

Tutorial: 0.5

A course focusing on design issues and methods of analysis for practical geotechnical engineering problems. Topics
studied include: site investigation; capacity and settlement of shallow and deep foundations; two-dimensional steady
state seepage; landslides and slope stability. Commercial software will be introduced to perform stability, deformation
and seepage analyses. Students will conduct physical experiments to explore how design methods compare with real
soil behaviour. The important role of geology in geotechnical design is emphasized through classroom discussions and
problem sets. PPE will be required for this course at student's cost (see course materials for details)

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 12
Engineering Design 36

PREREQUISITE(S): CIVL 340

CIVL 350 Hydraulics II F | 3.75

Lecture: 3

Lab: 0.5

Tutorial: 0.25

Topics in open channel flow including friction, specific energy, free-surface profiles, culverts and hydraulic-jump
energy dissipaters. Lake dynamics and environmental hydraulics will be introduced. The basic underlying concepts of
water resources and hydrology will be discussed.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 14



Engineering Design 30
PREREQUISITE(S): CIVL 250

CIVL 360 Civil Engineering Design and Practice III W | K4

Lecture: Yes

Lab: No

Tutorial: Yes

Students will develop and employ Engineering Design and Practice skills to resolve a complex, open-ended design
task. This will involve the iterative application of Civil Engineering technical knowledge to identify and evaluate
design options. The economic, environmental and societal implications of the preferred solution(s) will be assessed.
Students will select, detail and communicate their final design in a logical, traceable and defendable manner. Ethical,
legal and other relevant professional issues will be studied and discussed through case studies. Students will also
develop and enhance written, graphical and oral communications skills.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 12
Engineering Design 36

PREREQUISITE(S): APSC 200

CIVL 370 Deleted - Fundamentals of Environmental Engineering |

This course provides an introduction to the science and engineering of environmental issues and problems, with the
main goal being the protection of the health and well-being of humans and their surroundings. Topics may include an
examination of human-induced environmental problems, and the role of technology in dealing with these; the scientific
aspects of environmental engineering which are used to quantify and qualify environmental problems; and the
technological control of environmental problems. Health and safety issues relating to human and ecosystem exposure to
environmental contaminants are emphasized, and local and global examples of environmental problems and solutions
are used. - COURSE DELETED 2014-2015

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 32
Engineering Design 16

PREREQUISITE(S): CIVL 210, or ENCH 211 (CHEM 211)

CIVL 371 Groundwater Engineering F | 3.75

Lecture: 3

Lab: 0.5

Tutorial: 0.25

This course introduces students to the fundamentals of groundwater systems with an emphasis on the engineering
design of extraction systems for water supply, site dewatering, and parameter estimation tests. Source water protection
methods will be discussed. Equations governing the flow of groundwater, flownets, and capture zones are presented.
Detailed case histories are presented. Laboratories make extensive use of commercial grade software for surface and
groundwater flow simulation.



Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 30
Engineering Design 14

PREREQUISITE(S): MTHE 224 or MTHE 225 or MTHE 232

CIVL 372 Water and Wastewater Engineering W | 4

Lecture: 3

Lab: 1

Tutorial: 0

The focus of this course is to introduce water and wastewater engineering systems through active learning strategies
and hands-on lab experiences. Students will have the opportunity to learn about environmental
indicators/measurements/guidelines, reactors, engineered and natural systems, biological and chemical reactions, mass
and energy balances, risk assessment, life cycle assessment, and environmental and human health impact assessment.
These concepts will allow students to assess a variety of aspects of environmental engineering and design.

Academic Units:
Mathematics 0

Natural Sciences 12
Complementary Studies 0
Engineering Science 20
Engineering Design 16

PREREQUISITE(S): CIVL 210

CIVL 380 Deleted - Applied Sustainability and Public Health in Civil Engineering |

This course introduces concepts and tools to undertake the sustainable design of infrastructure systems. Emphasis is
placed on the prevention of environmental and human health damage at the design stage of civil engineering systems.
Key concepts of sustainability, natural capital, humanmade capital are defined. The rules of "weak" and "strong"
sustainability are introduced. Life-cycle analysis, environmental input-output analysis, and quantitative risk assessment
are introduced as systems-level approaches and applied to material selection and design decisions of civil engineering
systems. Students will apply these techniques in a design project. - COURSE DELETED 2014-2015

Academic Units:
Mathematics 12

Natural Sciences 0
Complementary Studies 0
Engineering Science 24
Engineering Design 12

PREREQUISITE(S): CIVL 215, CIVL 250, or permission of the Department
CIVL 400 Professional Skills III F | K2.5
Lecture: 0.5

Lab: 1
Tutorial: 1



Professional skills relating to how engineers interact with, communicate with, and consider the implications of their
actions on a wide range of potential stakeholders, ranging from colleagues to clients to society as a whole, will be
developed. Students will improve their technical writing and verbal communication skills as they work through case
studies intended to: deepen an understanding of the roles and responsibilities of a Professional Engineer; strengthen an
ability to apply professional ethics, accountability and equity; and enhance an appreciation of the potential social and
environmental impacts of engineering activities. Class discussions will normally occur every second week.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 28
Engineering Science 0
Engineering Design 0

PREREQUISITE(S): CIVL 300
COREQUISITE(S): CIVL 460

CIVL 409 Deleted - Engineering Report F | 3.5

Lecture: 0.5

Lab: 0

Tutorial: 3

The primary purpose of this course is to provide students with the opportunity to write and present an engineering
report, a task they will often have to fulfil during their careers as practicing engineers. The exact nature of these reports
varies, but may include proposals, assessments, feasibility studies, evaluations and specifications and communication
of results. Since the student will not be expected to have at hand all information normally available to the practicing
engineer, it is expected that the report will take one of the following forms: a critical review and discussion of the
literature on an engineering problem; a report on an engineering project on which the student has worked; or a report on
an experimental undertaking. A number of drafts of the report will be submitted according to a fixed time schedule,
before the final version is ready for publication. - COURSE DELETED 2012-2013

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 30
Engineering Science 5
Engineering Design 5

PREREQUISITE(S): CIVL 204

CIVL 430 Reinforced Concrete Design F | 3.75

Lecture: 3

Lab: 0.25

Tutorial: 0.5

Flexural design of reinforced concrete beams including singly reinforced sections, doubly reinforced sections, T-
sections, and one-way slabs. Control of cracking in reinforced concrete beams as specified for design. Design of
continuous beams and one-way slabs; short and slender columns; footings deflections; development of reinforcement.
A laboratory design project is undertaken in this course. PPE will be required for this course at student's cost (see
course materials for details)

Academic Units:
Mathematics 0



Natural Sciences 0
Complementary Studies 0
Engineering Science 11
Engineering Design 33

PREREQUISITE(S): CIVL 215, CIVL 330, CIVL 331

CIVL 431 Infrastructure Rehabilitation W | 4

Lecture: 3

Lab: 0.5

Tutorial: 0.5

This course deals with evaluation of the deterioration of the infrastructure and the design of rehabilitation measures.
Items discussed include corrosion of reinforcement in concrete, microbiological corrosion of buried pipelines, asphalt
deterioration and repair, deterioration of timber in buildings, and issues of sustainability of infrastructure. Design
techniques to reduce deterioration in new construction are also discussed. The laboratory portion involves some of the
test methods used to evaluate deterioration and field trips to observe some common forms of deterioration. PPE will be
required for this course at student's cost (see course materials for details)

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 32
Engineering Design 16

PREREQUISITE(S): CIVL 430

CIVL 436 Prestressed Concrete W | 4

Lecture: 3

Lab: 0

Tutorial: 1

Behaviour, analysis and design of pretensioned and post-tensioned concrete systems including simply-supported and
continuous beams, and two-way slabs. Considerations of prestress losses, cracking and deflection. A design project is
undertaken in this course. Three term-hours, winter; lectures and tutorials.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 24
Engineering Design 24

PREREQUISITE(S): CIVL 430

CIVL 442 Geotechnical Design F | 3.75

Lecture: 3

Lab: 0

Tutorial: 0.75

A design-based course where geotechnical principles are applied to study the design of a variety of geotechnical
engineering structures. Topics studied include: design of a site investigation program, interpretation of site stratigraphy,



estimation of soil parameters, design of shallow and/or deep foundations, design of earth retaining structures, and
construction issues such as dewatering schemes or temporary excavations. Students will conduct practical design tasks
to experience a range of aspects of the geotechnical design process, to utilize common models used in geotechnical
design, and to communicate with project partners such as structural consultants, site investigation companies, and
construction contractors. The important role of geology in geotechnical problems is emphasized through classroom
discussions, planning a site investigation and constructing a geologic model.

Academic Units:
Mathematics 0

Natural Sciences 0
Complementary Studies 0
Engineering Science 10
Engineering Design 35

PREREQUISITE(S): CIVL 341

CIVL 443 Geoenvironmental Design W | 4

Lecture: 3

Lab: 1

Tutorial: 0

A design-based course where geotechnical and hydrogeologic principles are applied to study environmentally
sustainable disposal of solid waste. Topics studied include: source and nature of waste: disposal options; environmental
legislation and regulations; public impact and perception; contaminant transport; use of geosynthetic materials; and
design issues an