
COURSE SYLLABUS:  CHEE 270 CHEMETRONICS (K 3) 

 

PERSONNEL 
For an up to date list of personnel, please check the website. 

 

CALENDAR DESCRIPTION 
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. 

Prerequisites:  APSC 143, APSC 112  

OBJECTIVES AND OUTCOMES 
The objective of this course is to acquire fundamental knowledge and understanding of energy storage 

and conversion and electrical signal analysis. The concepts are applied during active learning sessions, 

which focus on their application in analytical chemistry instrumentation and other areas of engineering 

chemistry. By the end of this course, students should be able to: 

CLO 1: Identify and analyze electrical circuits utilized in analytical chemistry instrumentation.  

CLO 2: Compare electrical power designs related to energy conversion and storage.  

CLO 3: Acquire and analyze analog and digital signals. 

CLO 4: Select and utilize transducers for temperature, pressure, flow, position, velocity and 

acceleration measurements. 

CLO 5:   Calculate uncertainty from measured data sets. 

CLO 6:   Apply statistical methods to single and derived data sets.   

CLO 7:   Design an experimental procedure and analytical instrument to obtain data 

required to solve a given problem.  

 

 
This course assesses the following attributes: 
 
CHEE-KB-CHEM-2 Utilizes knowledge of electrochemistry and electrochemical engineering, 
including electrokinetic phenomena, to analyze and design electrochemical systems and 
processes. [CLO 1,2,7] 
 
CHEE-IN-1 Designs and/or plans experimental investigations to apply and test working or 



research hypothesis. [CLO 7] 
 
CHEE-IN-4 Assesses validity of conclusions within limitations of data and methodologies; 
describes nature and possible causes of uncertainty. [CLO 3,5,6] 
 
CHEE-TOO-1 Selects and applies appropriate instrumentation and measurement techniques. 
[CLO 3,4,7] 

 

RELEVANCE TO THE PROGRAM 
This engineering science course combines elements of chemical and electrical engineering to measure, 

calculate and control electrical signals. It covers the essentials required to understand energy conversion 

and storage which is needed for CHEE 461 Electrochemical Engineering. The data acquired during the 

ALSs is analyzed using a variety of statistical techniques required for lab courses thought the program. The 

ability to acquire and process signals using a micro-controller and a variety of transducers increases the 

student’s tool kit for APSC 200 and other senior design courses.  

COURSE STRUCTURE AND ACTIVITIES 
This course represents a study period of one semester spanning 12 consecutive weeks. Each week will 

consist of 4 contact hours. The first hour of the week will be a lecture followed by 3 hour active learning 

session/lab. Learners can expect to invest on average 2 hours per week online, 1 hour per week in lecture, 

3 hours per week in Active Learning Sessions (ALS), and 3 hours of independent and group study.  

 

EXPECTATIONS FOR LECTURE/LAB/TUTORIALS 
Students are expected to complete the weekly quizzes prior to the first lecture each week. The 

pre-lecture readings and quiz will prepare students for the week’s activities and active learning 

session.  

 

RESOURCES(S) 

Required Textbook  

 Kuphaldt, T. R. (2006). Lessons in electric circuits, volume I – DC. Retrieved from 

https://www.ibiblio.org/kuphaldt/electricCircuits/DC/DC.pdf (open source) 

Other Material 

The following references are recommended as supplementary sources:  

 Harvey, D. (2016). Analytical Chemistry 2.0. Chemistry LibreTexts. Open Text book available 

through eCampus Ontario 

 Johnson, D. (2014). Fundamentals of Electrical Engineering I. OpenStax-CNX. Open Text book 

available through eCampus Ontario 

All other course material is accessible via OnQ.   

https://www.ibiblio.org/kuphaldt/electricCircuits/DC/DC.pdf


GRADING SCHEME 

 

Assessment Tool Due Date 

(before 23:59 ET) 

Weight 

Quizzes Weeks 2,3,4,5,6,7,8,9,10,12 20% 

Quiz 1 Day 5 of Week 2 2% 

Quiz 2 Day 5 of Week 3 2% 

Quiz 3 Day 5 of Week 4 2% 

Quiz 4 Day 6 of Week 5 2% 

Quiz 5 Day 5 of Week 6 2% 

Quiz 6 Day 5 of Week 7 2% 

Quiz 7 Day 1 of Week 8 2% 

Quiz 8 Day 1 of Week 9 2% 

Quiz 9 Day 1 of Week 10 2% 

Quiz 10 Day 1 of Week 12 2% 

Active Learning 

Session Reports 

(Individual) 

Weeks 1, 3, 5, 7, 9 25% 

ALS Report 1 Day 6 of Week 2 5% 

ALS Report 3 Day 6 of Week 4 5% 

ALS Report 5 Day 6 of Week 6 5% 

ALS Report 7 Day 2 of Week 8 5% 

ALS Report 9 Day 2 of Week 10 5% 

Active Learning 

Session Reports 

(Team) 

Weeks 2, 4, 6, 8 30% 

ALS Report 2 Day 6 of Week 3 7.5% 



ALS Report 4 Day 6 of Week 5 7.5% 

ALS Report 6 Day 6 of Week 7 7.5% 

ALS Report 8 Day 2 of Week 9 7.5% 

Lab Design Project 

(Team) 
Day 7 of Week 12 20% 

Peer Review Weeks 4, 12 5% 

Peer Review 1 Day 7 of Week 4 2.5% 

Peer Review 2 Day 7 of Week 12 2.5% 

  100% 

 

 

Students must pass the individual examination component to pass the course, as stated by 

departmental policies (http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-

Undergraduate-Polices.html ) 

HOW TO DO WELL IN THIS COURSE 
Students must complete the weekly quizzes and be prepared for the Active Learning Sessions (ALS) each 

week.  Each ALS is designed so that the entirety of the lab and report can be completed during the 3 hour 

ALS period. Students’ should come prepared and work diligently in the ALS sessions so that they do not 

have additional work after the completion of the ALS.  

ACADEMIC INTEGRITY 
Engineers have a duty to: 

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

 Give proper credit for engineering work 
 

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

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

 

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

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

long-respected profession with high standards of behaviour.  

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

prohibit you from collaborating, even closely, with fellow learners in any class. Indeed, we 

strongly encourage collaboration and teamwork, when conducted responsibly. We have 

http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-Polices.html
http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-Polices.html
http://peo.on.ca/index.php?ci_id=1815&la_id=1


however, set firm guidelines on the quality of submitted work and have taken a strong stand 

against plagiarism and other forms of academic dishonesty.  Briefly stated, we expect that 

submitted work bears the name of all those contributing to it, and that you do not allow others 

to copy your work.  

 

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

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

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

 

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

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

and to conduct themselves accordingly. 

 Senate Academic Integrity Policy Statement  

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

 Queen's University Code of Conduct 
 

INDIVIDUAL NEEDS AND SUPPORT 

Learners with diverse learning styles and needs are welcome at Queen’s. In particular, if you have 

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

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

The Accessibility Services staff is available by appointment to develop individualized 

accommodation plans, provide referrals and assist with advocacy. The sooner you let us know 

your needs, the better we can assist you in achieving your learning goals at Queen’s. For further 

information, visit the Student Wellness Services website.  The class website is powered by the 

Brightspace by D2L Learning Environment that complies with common accessibility standards and 

every effort has been made to provide course materials that are accessible.  If you find any 

element of this course difficult to access, please discuss with your instructor how you can obtain 

an accommodation. 

 

ACADEMIC AND STUDENT SUPPORT 

Queen’s has a robust set of supports available to you including the Library, Student Academic 

Success Services (Learning Strategies and Writing Centre), and Career Services.  Learners are 

encouraged to visit the Faculty of Engineering and Applied Science Current Students web portal 

for information about various other policies such as academic advisors, registration, student 

exchanges, awards and scholarships, etc. 

http://engineering.queensu.ca/policy/Honesty.html
http://www.queensu.ca/secretariat/policies/senate/academic-integrity-policy-statement
http://engineering.queensu.ca/policy/Honesty.html
http://engineering.queensu.ca/policy/Honesty.html
http://www.queensu.ca/registrar/resources/policies/university-code-conduct
http://queensu.ca/studentwellness/
http://www.desire2learn.com/products/accessibility/standards/
http://library.queensu.ca/
http://sass.queensu.ca/
http://sass.queensu.ca/
https://careers.sso.queensu.ca/home.htm
http://engineering.queensu.ca/Current-Students/

