
14:155:201 Chemical Engineering Material and Energy Balances Fall 2024 

 

Instructor:  Nicholas Corrente 
Engineering Building C-162 
Email: nicholas.corrente@rutgers.edu 
Office Hours: 
 Monday, 4:00PM – 5:00PM, C-233, Monday Zoom link. 
 Thursday, 11:00AM – 12:00PM, C-115, Thursday Zoom link. 

 
Class:   Tu, F 8:30AM-9:50AM 
  CCB 1303 
 
Teaching Assistant:  Priya Chary 
      Email: pkc43@scarletmail.rutgers.edu 
 
Learning Assistants:  Daniel Gonzalez, Victoria Axelsson, Vincent Gambino 
 
 
Course Descrip,on: This course introduces important concepts and a problem-solving framework 
fundamental to chemical engineering. We will focus on two key principles: 1) the conserva[on of mass, 
and 2) the conserva[on of energy. Applica[on of these two principles is essen[al in the design and 
analysis of chemical engineering systems. We will first consider basic units, variables and conceptual 
representa[ons (flowcharts and labels) used to describe chemical engineering processes, and then apply 
the conserva[on of mass to chemical engineering systems in the form of material balances. The study of 
material balances will include systems in which chemical reac[ons are occurring as well as systems 
containing mul[ple phases (gas, liquid) at thermodynamic equilibrium. Finally, we will incorporate the 
conserva[on of energy in the form of energy balances to analyze chemical systems undergoing hea[ng 
and/or phase change. The majority of the course will consist of problem-solving ac[vi[es. Students will 
prepare in advance of class via assigned videos, reading, and homework. Class mee[ngs will typically 
begin with a brief lecture by the professor. Most of the class session will be spent solving problems more 
challenging than the homework, with the professor and learning assistants (LAs) available to provide 
guidance and answer ques[ons. 
 
Learning Objec,ves: 
1. Recall and explain all basic chemical engineering terms introduced in the course 
2. Draw and label a flow chart from a process descrip[on; do this for any single or mul[phase process 
3. Write a process descrip[on from a labeled flow chart for any single or mul[phase process 
4. Perform a degree-of-freedom analysis on any process when given a flow chart or a process 

descrip[on and evaluate whether the problem can or cannot be solved 
5. Set up material and energy balances for any given process descrip[on or flow chart 
6. Solve material balances and energy balance for systems where the degrees of freedom are sa[sfied 
7. Communicate effec[vely in expressing ideas and responding to ques[ons about the course material 
8. Apply the following concepts within the context of material and energy balance problems: 

a. Reac[ve systems – limi[ng and excess reactants, frac[onal conversion, extent of reac[on, 
yield and selec[vity, combus[on reac[ons 

b. Single-component phase equilibrium – vapor pressure, boiling point, triple point 
c. Gas-liquid systems – Raoult’s Law, Henry’s Law, satura[on, humidity, phase diagrams, 

bubble/dew points 
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d. Thermodynamic concepts – enthalpy, heat capacity, internal energy, adiaba[c, isothermal, 
latent heat 

9. Gain experience using Microsoi Excel to solve problems related to the course material. 
Course Materials: 
Required textbook: 
zyBooks 

To purchase access: 
1. Click on a zyBooks assignment link on the Canvas site (in ‘Assignments’ at the lei-hand side 

of this page.) Do not go to directly to the zyBooks website to create an account. 
2. Subscribe 

A subscrip[on is $64. Subscrip[ons will last un[l Jan 6, 2025. 
 
Recommended textbook: 

1. Felder, R.M., Rousseau, R.W., Bullard, L.G. 2015. Elementary Principles of Chemical Processes, 
4th Ed. John Wiley & Sons, NY. 

This is the classic text for this course. It follows the same basic outline of topics as your zyBooks text 
but describes some material in more detail and many students find it useful as an addi[onal source. 
Sec[ons of the Felder text that correspond to the zyBooks assignments will be listed in each Canvas 
module. Earlier edi[ons of the text are available and may be used. 

 
Instruc@onal Videos: 
Brief instruc[onal videos will be posted to complement textbook readings. Some of these videos were 
recorded by Dr. Alex Bertuccio, a former teaching professor in the CBE department at Rutgers. You can 
view his collec[on of videos on his YouTube Channel. Some other videos are selected from the 
screencast library developed for this course at the University of Colorado-Boulder. Addi[onal videos are 
available if you are interested in browsing them (hpp://www.learncheme.com/screencasts/mass-energy-
balances), but only the assigned videos are required. 
 
SoCware: 
 We will use Microsoi Excel throughout the semester. Rutgers students can download it for free 
here: hpps://it.rutgers.edu/microsoi-office/ 
 
Assessment: 

1. Homework (zyBooks) 15% 
2. In-Class Assignments (ICAs) 25% 
3. Quizzes 10% 
4. Reverse Engineering Assessments (REAs) 50%* 
5. Par[cipa[on ** 
TOTAL 100% 

 
* All REAs must be submiped and earn an average grade of 
60% to pass the course. 
** See Descrip[on of Graded Work below 
 
Grades are not curved. Your course grade is directly related to the points you earn on the assessments. 
Decisions about borderline cases are at the professor’s discre[on. In those instances, demonstra[on of 

Course Grade % of Total Pts Earned 
A 90-100 

B+ 85-89 
B 80-84 

C+ 75-79 
C 70-74 
D 60-69 
F <60 

https://www.youtube.com/@dr.bthecheme5664
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consistent effort to master the material and to par[cipate and excel in the course may be factored into 
the decision. 
Descrip,on of Graded Work: 
All graded work will be submi:ed online via Canvas. 
 
A Note on Late Work: Comple[on [mes for graded work are generous and it should be possible to do in 
the [me alloped. Therefore, late submissions will not be graded. It is recommended that you plan and 
be prepared for the unexpected. For example, all your graded work except quizzes allows an unlimited 
number of submissions prior to the deadline. To avoid missing a submission due to a failed internet 
connec[on or other last-minute glitch, you can submit a drai of the work in advance and update it as 
you work on it un[l it is due. On rare occasion, a missing assignment may be excused in the case of a 
serious emergency; in such cases, documented cer[fica[on is required. If you find you have difficulty 
submivng work on [me, for whatever reason, it is important to speak to me to so that we can try to 
resolve before your standing in the course is jeopardized. 
 
1. Homework (zyBooks) 

 
Reading from your zyBooks text will be assigned for nearly every class mee[ng. Prac[ce Ac[vi[es 
and Challenge Ac[vi[es embedded in the reading will be assigned as homework and graded. The 
homework is due and must be completed before class (by 8:30 AM) on the due date to receive 
credit. For your zyBooks grade to be entered into the Canvas gradebook, it is important to remember 
two things: 1) Access zyBooks through the assignment link in Canvas (rather than going directly to 
the zyBooks website). 2) If you work ahead beyond the current zyBooks assignment, be sure to go 
back and click on the assignment link for those sec[ons while the assignment link is ac[ve. The 
gradebook in Canvas should be updated automa[cally, and you are responsible for checking to 
ensure that your grade is properly recorded before the submission deadline. It is important to 
complete the zyBooks assignment prior to class, not only for credit, but also because it serves as the 
basis for the in-class discussion and assignment that day. 

 
2. In-Class Assignments 

 
Each class session will have an In-Class Assignment (ICA) based on the reading, homework, video 
assignments and lecture for that day. The In-Class Assignment will become available during class (not 
before), and students will work on the it in class through a combina[on of individual and group 
work. The professor and LAs will be available during the class period to provide guidance and answer 
ques[ons you may have as you work on the assignment. It should be possible to complete the 
majority of the In-Class Assignment during class. However, the rate at which individual students 
complete the work depends on many factors and tends to vary. Addi[onal [me may be provided on 
a case-by-case basis. 

 
All In-Class Assignments will be accessed and completed in Canvas. Some ques[ons on the 
assignments will be answered directly in Canvas. Other ques[ons (especially as the semester 
proceeds and problems become more complex) must be submiped as a file upload to Canvas of a 
PDF or Word document. For all problems requiring file upload, zero points will be awarded if the 
answer is given without showing any work. 

 



 

 

80% of the points for In-Class Assignments are earned through effort. If it is clear that a considerable 
amount of thought and work was put into the homework set, 80% of the points will be awarded. The 
remaining 20% of points will be earned by clearly showing your work and reaching the correct 
answer. 
 
Students must be present in class to submit the In-Class Assignments. Students who are not marked 
present will receive a grade of 0 for that day’s In-Class Assignment. The instructor is aware that there 
may be extenua[ng circumstances that might prevent students from apending class. As such, the 
lowest 2 In-Class Ac[vity grades will be dropped at the end of the semester. 
 

3. Quizzes 
 
Brief (10-15 minute) quizzes will be given in class approximately every other week. These will be 
short answer quizzes and will focus primarily on recall and conceptual ques[ons. Although you are 
not prohibited from consul[ng outside sources during the quiz, there is generally not enough [me to 
do so. It is highly advisable to prepare for these as if they are closed book/closed notes. Students 
must be present in class to apempt quizzes. Students who are not marked present will receive a 
grade of 0 for that day’s quiz. 

 
4. Reverse Engineering Assessments 

 
In lieu of exams for this course, the Reverse Engineering Assessments (REA) will be the major means 
to demonstrate your knowledge and mastery of the course content. In general, the REA will prompt 
you to write one or more unique problems that align with specific material taught in class. Each 
problem you create must be completely wripen by yourself. Problems and figures must be typed. 
Typed solu[ons are required; some por[ons may be handwripen if indicated in the instruc[ons. All 
work must be neat and legible. Rubrics will be provided as needed. Submissions will be automa[cally 
reviewed for plagiarism by Turni[n. 

 
To pass the course, all REAs must be submiZed and an average grade of 60% must be earned on 
them. 

 
5. Rutgers SIRS Course Survey 

 
Near the end of the semester, you will be asked to complete the online Rutgers Student Instruc[onal 
Ra[ng Survey (SIRS) for this course. To receive credit, you will need to take a screenshot of the 
message confirming that you have completed the SIRS survey for this course on Canvas. Be sure the 
screenshot includes your name and the course name; otherwise, you will not receive credit for this 
assignment. 

 
6. Par@cipa@on 

 
Par[cipa[on is not graded explicitly, but is strongly encouraged. Par[cipa[on may factor into your 
grade if you are on the border between two leper grades at the end of the course. Some examples 
of par[cipa[on include (this is not an exhaus[ve list): apending class sessions, willingness to ask and 
answer ques[ons during class, seeking help if you are having difficulty with the material. 

 



 

 

Class Policies: 
 
Class AZendance 
Apendance of all class sessions is expected. Class ac[vi[es are an important part of the course. If you 
have circumstances that you an[cipate might make that difficult, or if you have an urgent maper that 
arises during the semester, please discuss with me as soon as possible so that we can determine the best 
way to address it. If you miss class, it is your responsibility to catch up on the work. The instructor will 
not provide individual updates or an individual review of the material. See the individual Descrip[ons of 
Graded Work to see how apendance impacts each assessment type. Students must be present for > 50% 
of the class [me to be counted present. 
 
Religious Holidays 
If you celebrate a religious holiday that conflicts with class or prevents you from comple[ng an 
assignment, please let me know by the end of the second week of class so we can determine the best 
way to accommodate. 
  
Other Excused Absences from Class 
Other situa[ons that may warrant an excused absence include a cer[fied medical excuse and required 
ac[ve military duty as cer[fied by your commanding officer. You are responsible for discussing 
arrangements with me as soon as possible prior to the absence (except in emergency) to arrange for 
accommoda[ng the missed work. 
  
Accommoda@ons for Learning                                                                                                             
If you have a documented disability and require academic accommoda[ons, it is important that you 
contact the Office of Disability Services (dsoffice@echo.rutgers.edu) right away and provide me with the 
appropriate paperwork by the third week of class. 
  
Regrading 
Aier an assignment/assessment (e.g. quiz, ICA, homework, or REA) grade has been returned you will 
have one week to request a regrade. For a request to be considered, you will have to electronically 
submit a wripen PDF document explaining a) why you want your assignment/assessment regraded, and 
b) if the material is regraded, how many points you believe should be returned to the regraded item. 
Please note that if the argument is not convincing, or is flawed, you will not receive the points. If all 
direc[ons are not followed for regrading, then the work will not be regraded, the grade stands, and no 
addi[onal requests can be submiped for that assignment. 
  
Technical Difficul@es 
Because we will be relying on mul[ple technologies, it is important to plan ahead and be prepared for 
technical difficul[es that may arise. For issues with zyBooks, contact their Help Center (click on ‘? 
Help/FAQ’ at the top of the zyBooks page). For issues with Canvas, contact the Canvas Help Desk 
(Email: help@oit.rutgers.eduedu, Phone: 833-648-4357). For other tech support, contact Rutgers IT 
(help@oit.rutgers.edu, 833-OIT-HELP). 
  
Email: I will typically respond to email between 9 am and 6 pm, Monday through Friday. I will try to reply 
as quickly as possible but may need up to 48 hours. If you email me on the weekend, I may not be able 
to reply un[l Monday. 
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Ethics & Academic Integrity 
Students are expected to familiarize themselves with and adhere to the University policy on academic 
integrity at: hpp://academicintegrity.rutgers.edu.To paraphrase succinctly, chea[ng, plagiarism, and 
representa[on of someone else’s work as your own is a viola[on of academic integrity. Any offense will 
be reported, and you will receive a grade of zero for the assignment. Addi[onal measures may be taken 
depending on the severity of the offense. 
  
Copyright Policy 
Materials in this course—unless otherwise indicated—are protected by United States copyright law [Title 
17, U.S. Code].  Materials are presented in an educa[onal context for personal use and study and should 
not be shared, distributed, or sold in print—or digitally—outside the course without permission. 
  

http://academicintegrity.rutgers.edu/


 

 

 
  



 

 

Rutgers Academic Policies and Student Support: 
 
Rutgers University has compiled a website that includes many resources to promote student 
success, please see success.rutgers.edu. 
 
Academic Integrity 
115 College Avenue, New Brunswick | (848) 932-9414 | academicintegrity.rutgers.edu 
 
Academic integrity is essen[al to the success of the University’s educa[onal and research missions, and 
viola[ons of academic integrity cons[tute serious offenses against the en[re academic community. The 
principles of academic integrity require that a student: 
 

• Properly acknowledge and cite all use of the ideas, results, or words of others. 
• Properly acknowledge all contributors to a given piece of work. 
• Make sure that all work submiped as his or her own in a course or other academic ac[vity is 

produced without the aid of impermissible materials or impermissible collabora[on. 
• Obtain all data or results by ethical means and report them accurately without suppressing any 

results inconsistent with his or her interpreta[on or conclusions. 
• Treat all other students in an ethical manner, respec[ng their integrity and right to pursue their 

educa[onal goals without interference. This requires that a student neither facilitate academic 
dishonesty by others nor obstruct their academic progress. 

• Uphold the canons of the ethical or professional code of the profession for which he or she is 
preparing. 
 

Rutgers University is commiped to fostering an intellectual and ethical environment based on the 
principles of academic integrity. Every member of the University community bears a responsibility for 
ensuring that the highest standards of academic integrity are upheld. 
 
Engineering Student Advising: Office of Academic Services 
Engineering B100, Busch Campus | (848) 445-2212 | soe.rutgers.edu/oas 
 
Undergraduate advisors and deans are available to you at the School of Engineering to assist you with 
inquiries related to course planning, academic policies, professional development, scholas[c standing, 
degree progress, withdrawal op[ons, and more. Please visit soe.rutgers.edu/oas/advising for work-in 
and advising hours. 
 
Academic Coaching, Tutoring, Learning Support 
Rutgers Learning Centers | (848) 445-0986 | lrc.rutgers.edu 
 
Academic coaching is a comprehensive service for students who want to improve their academic and 
self-management skills, such as [me management, organiza[on and study skills. The Rutgers Learning 
Centers offer this support to help students achieve their academic goals along with self-advocacy and 
independent, life-long learning. To schedule an appointment, you may visit their website or call. 
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Student-Wellness Services 
 
Counseling, ADAP & Psychiatric Services (CAPS) 
17 Senior Street, New Brunswick | (848) 932-7884 | rhscaps.rutgers.edu 
 
CAPS is a University mental health support service that includes counseling, alcohol and other drug 
assistance, and psychiatric services staffed by a team of professional within Rutgers Health services to 
support students’ efforts to succeed at Rutgers University. CAPS offers a variety of services that include: 
individual therapy, group therapy and workshops, crisis interven[on, referral to specialists in the 
community and consulta[on and collabora[on with campus partners. 
 
Violence Preven@on & Vic@m Assistance (VPVA) 
3 BartleZ Street, New Brunswick | (848) 932-1181 | www.vpva.rutgers.edu 
 
The Office for Violence Preven[on and Vic[m Assistance provides confiden[al crisis interven[on, 
counseling and advocacy for vic[ms of sexual and rela[onship violence and stalking to students, staff 
and faculty. To speak with someone immediately, call 848-932-1181. 
 
Disability Services 
Lucy Stone Hall, Suite A145, Livingston Campus | (848) 445-6800 | ods.rutgers.edu 
 
Rutgers University welcomes students with disabili[es into all of the University's educa[onal programs. 
In order to receive considera[on for reasonable accommoda[ons, a student with a disability must 
contact the appropriate disability services office at the campus where you are officially enrolled, 
par[cipate in an intake interview, and provide documenta[on: 
ods.rutgers.edu/students/documenta[on-guidelines. If the documenta[on supports your request for 
reasonable accommoda[ons, your campus’s disability services office will provide you with a Leper of 
Accommoda[ons. Please share this leper with your instructors and discuss the accommoda[ons with 
them as early in your courses as possible. To begin this process, please complete the Registra[on form 
on the ODS web site at: ods.rutgers.edu/students/registra[on-form. 
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