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CE 594P– Modeling and Energy Performance of Buildings & Communities 
 

 

 

INSTRUCTOR:   Dr. Kristen S. Cetin, PhD, P.E., LEED AP 

    428 Town Engineering 

kcetin@iastate.edu 

Office Hours: By Appointment; Online/Skype: kmarkham87 

 

COURSE MEETINGS:  Online / MWF 1-2 pm  

 

PREREQUISITES:   ConE 352 or equivalent 

 

 

COURSE DESCRIPTION:   
Technical and economic aspects of modeling and evaluating the energy performance at the 

building and community scale. This includes: an overview of recent and ongoing efforts to 

improve the energy performance and efficiency of buildings and communities, and 

techniques to model and evaluate the performance of buildings and systems, including 

building energy simulation and energy use data analysis for assessing performance and 

evaluating alternative designs. Other building and energy topics will be covered as time 

allows. As a part of this course, students will apply techniques and knowledge learned to 

work in groups on semester-long project.   
 

 

LEARING OBJECTIVES: 

By the completion of the course, students should be able to demonstrate the following: 

1. Knowledge of current energy, environmental and electric grid challenges that motivate 

the need for an improved understand of current energy performance at the building and 

community scale, and the need for increased energy efficiency. 

2. List the factors that impact the energy use and energy demand of buildings and describe 

their impact on building performance.  

3. An understanding of common building energy modeling software tools, their advantages 

and disadvantages for different building types, their underlying thermodynamics-based 

assumptions, and their limitations. 

4. Use computer-based building energy modeling software to build an energy model of a 

commercial and residential building and use to analyze monthly and sub-monthly energy use. 

5. Use computer-based building energy modeling software to evaluate alternative energy 

conservation strategies, including performance before and after efficiency upgrades. 

6. Utilize data analysis methodology to import, modify, and analyze building energy use 

data and system performance data, and draw meaningful conclusions from this data. 

 

GRADING POLICY: 

 

Homework  35% 

Exams/Quizzes 35% 

Semester Project 25% 

Participation  5% 

mailto:kcetin@iastate.edu
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A 92%  and Up C 76-79.99% 

A- 90-91.99% C- 74-75.99% 

B+ 88-89.99% D + 72-73.99% 

B 84-87.99% D 68-71.99% 

B- 82-83.99% D- 65-67.99% 

C+ 80-81.99% F      <65% 

 
Note: The grade book on Canvas is the official grade book for the course.  If the grade on the Canvas grade book does 

not match the returned homework, the student is responsible for notifying the instructor of the discrepancy.  Graded 

homework and quizzes must be returned to the instructor for verification of the correct grade. 

 

COURSE ORGANIZATION: 

This course is organized into 5 modules. The modules are numbered in the order in which 

you should follow, starting with 0 and ending at 5. It is expected that students know and 

understand the content from the previous modules in order to complete the following 

modules. All course lectures are posted online on Blackboard. 

 

COURSE REQUIREMENTS: 

The student is responsible for all of the reading material, lectures and content. Class materials 

will be available on the course website at Canvas.  As an enrolled student, you have access to 

this class website.  All students are expected to check the Canvas class website on a daily 

basis for: lecture notes, homework assignments, updates to the class schedule, dates and 

locations of all exams and syllabus, grades and other items.  Grades for all homework 

assignments, quizzes and exams are available on Canvas once the grades are determined.  

Students are responsible to verify that the grade posted on Canvas matches the grade of each 

homework assignment, quiz and exam.   

 

Login to Canvas at: https://canvas.iastate.edu/   
using your ISU Net I.D. and password. 

 

REQUIRED READING/SOFTWARE:  

There are no required books for this course as many of the topics covered in this course 

continue to develop and change on a consistent basis, and thus must be updated.  Reading 

assignments will be provided to students for each module and are required. You will be 

tested on the content in these readings. 

 

In addition to the required readings, a significant portion of this course will involve the use of 

building energy modeling software. This software requires a PC computer to download, 

install and use, thus is it highly recommended that every student download and install, at a 

minimum, the two programs that will be used most highly in this course. Instructions on how 

to do this are included online in Module 4. If you encounter any issues with this, please email 

the instructor. Both of these programs are freely available at no charge to the user, and are 

also highly used in both industry and research for building energy modeling.  

- BEopt - https://beopt.nrel.gov/  

- eQuest - http://www.doe2.com/equest/  

 

 

 

 

https://canvas.iastate.edu/
https://beopt.nrel.gov/
http://www.doe2.com/equest/
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COURSE ASSIGNMENTS: 

As a student in this class you are responsible for the following items being turned 

in/completed: homework assignments, class discussion participation online/in the classroom, 

semester long-project assignments, and exams. To get the most out of this class you are 

expected to be an active participant and complete all materials assigned to you. If a due date 

is changed or adjusted for any reason you will be notified by the instructor by email and/or 

on Canvas.  

 

HOMEWORK:  

Homework is due on Canvas (electronic only) at the time and date listed on the syllabus/on 

the homework assignment documents.  Any homework received after this time/date will be 

considered late, and receive a deduction from the final grade.  It is expected that all students 

complete their homework on time. All homework must be in 1 PDF file (unless otherwise 

specified).  

 

SEMESTER PROJECT: 

Throughout the semester you will work on a semester-long project associated with the topics 

that you are learning in this class. You will be provided with feedback on each portion and 

expected to update each portion for the final submission. This semester project will be treated 

like a research project in that you are expected to develop and submit an abstract of what you 

plan to do, then after working on your project, you will submit your findings in the form of a 

journal article and a recorded presentation. These will be peer-reviewed by your peers and 

the instructor. Please keep in mind ideas of what you may be interested in doing for this 

project as we go through the material in this course. If you have an idea and would like 

feedback from the instructor please email to ask for this feedback.  

 

TEAMWORK VS. INDIVIDUAL WORK 

Homework is generally expected to be completed individually, however, students may 

collaborate with their classmates in order to facilitate learning the materials.  This means that 

students may discuss how to solve a problem and potential answers, however, the final 

product must be each individual student’s own work. It may not be copied from another 

student.  For the semester-long group project, students are expected to participate equally as a 

member of their team.  

 

EXAMS 

There will be two exams in this course. These exams will not be proctored and will be take-

home exams. Most portions of these exams will be open notes/open book.  There is 

absolutely NO sharing of answers for the exams, or working together. If any student is 

caught doing this, this will receive an automatic F on the exam. Don’t do it! 

 

ACADEMIC DISHONESTY 

The class will follow Iowa State University’s policy on academic dishonesty.  Anyone 

suspected of academic dishonesty will be reported to the Dean of Students Office. 

http://www.dso.iastate.edu/ja/academic/misconduct.html 

 

DISABILITY ACCOMMODATIONS:  

Iowa State University complies with the Americans with Disabilities Act and Sect 504 of the 

Rehabilitation Act.  If you have a disability and anticipate needing accommodations in this 

http://www.dso.iastate.edu/ja/academic/misconduct.html
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course, please contact the instructor to set up a meeting within the first two weeks of the 

semester or as soon as you become aware of your need.  Before meeting with the instructor, 

you will need to obtain a SAAR form with recommendations for accommodations from the 

Disability Resources Office, located in Room 1076 on the main floor of the Student Services 

Building. Their telephone number is 515-294-7220 or email disabilityresources@iastate.edu.  

Retroactive requests for accommodations will not be honored. 

 

HARRASSMENT AND DISCRIMINATION  

Iowa State University strives to maintain our campus as a place of work and study for 

faculty, staff, and students that is free of all forms of prohibited discrimination and 

harassment based upon race, ethnicity, sex (including sexual assault), pregnancy, color, 

religion, national origin, physical or mental disability, age, marital status, sexual orientation, 

gender identity, genetic information, or status as a U.S. veteran. Any student who has 

concerns about such behavior should contact his/her instructor, Student Assistance at 515-

294-1020 or email dso-sas@iastate.edu, or the Office of Equal Opportunity and Compliance 

at 515-294-7612. 

 

RELIGIOUS ACCOMMODATIONS:  

If an academic or work requirement conflicts with your religious practices and/or 

observances, you may request reasonable accommodations. Your request must be in writing, 

and your instructor or supervisor will review the request.  You or your instructor may also 

seek assistance from the Dean of Students Office or the Office of Equal Opportunity and 

Compliance. 

 

ACADEMIC ISSUES 

If you are experiencing, or have experienced, a problem with any of the above issues, email 

academicissues@iastate.edu. 

 

COURSE SCHEDULE 

The course schedule is provided online on Blackboard Learn.  subject to change during the 

semester.  The instructor will notify the class by email when the class schedule has been 

updated and revised.  A current revision of the class schedule will be available on the course 

web site on Blackboard Learn. 

  

http://new.dso.iastate.edu/dr/student
mailto:disabilityresources@iastate.edu
http://new.dso.iastate.edu/sa/
mailto:dso-sas%40iastate.edu
http://www.hrs.iastate.edu/hrs/node/99
http://new.dso.iastate.edu/
http://www.hrs.iastate.edu/hrs/node/269
http://www.hrs.iastate.edu/hrs/node/269
mailto:academicissues@iastate.edu
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1 

 

Jan 

7-13 
-Introduction to course, objectives, 

syllabus, policies, online assignments;  

- introductions of students and instructors 

- familiarize with online course 

environment 

Chapter 

1: Introducti

on to 

Building 

Perform-

ance 

Simulation 

Module 0 

Video 

 

 

Pre-course 

questionnaire  (HW1) 

Discussion: Introduce 

yourself  

Due Jan 10, 8:00 am 

 

Introduce yourself in 

discussion (online) 
 2 Jan 

14-20 
- Energy: what is it?  

- Current energy, environmental and 

electric grid challenges  

- motivations for improvements;  

- how do buildings contribute to these 

challenges 

Quadrennial 

Technology 

Review – 

Chapter 1, 

Energy 

Challenges 

Module 1: 

Videos 1-8 

HW 2a Due Jan 21, 

11:59 pm 

3 

 

Jan  

21-27  

HW 2b Due Jan 28, 

11:59 pm 

 

Participate in online 

discussion 
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h
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p
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4 Jan 

28-Feb 

3 

- Characteristics of US buildings  

- Influencing factors on building energy 

use and HVAC performance/inputs into 

energy modeling  

- Underlying thermodynamic principles 

and assumptions in modeling software, 

- Common energy efficiency problems 

with buildings; Introduction to current 

programs to improve building and 

building system performance  

Quadrennial 

Technology 

Review – 

Chapter 5: 

Buildings 

Module 2: 

Videos 1-7 

  

HW 3 

Due Feb 11, 11:59 

pm 

 

Participate in online 

discussion 

 

5 Feb 

4-10 

B
u

il
d

in
g

s,
 W

ea
th

er
, 

&
 

W
ea

th
er

 D
at

a 

6 Feb 

11-17 
- Weather/weather data 

- use of weather data for energy modeling 

- weather data formats and files, 

interpretation 

- TMY data  

- weather data sources 

Chapter 14 - 

ASHRAE 

Handbook 
 

Which 

Weather Data 
should I used 

for Energy 

Simulation 
(Journal 

Paper) 

Module 3: 

Videos 1-3 
HW 4 

Due Feb 18, 11:59 

pm 

 

Participate in online 

discussion 
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7 Feb  

18-24 

 

 

- Introduction to building energy 

modeling  

- input-output of energy models 

-Commonly used building energy 

modeling software & tools  

-Advantages/disadvantages of each  

  

Module 4: 

Video 1-2 

Exam 1, Due Feb 25, 

11:59 pm 

 

Install eQuest and 

BEopt on computer 

using for this course  

Form teams 

(under-grad 

only) for 

semester 

project 

8 Feb 25-

Mar 3 

 

- Residential Buildings (BEopt): 

-Software use and practice - creating a 

building, HVAC systems, 

troubleshooting, determining results, etc.. 

-Analysis of output of energy modeling 

software: monthly and 

submonthly/hourly 

-Methods for parametric analysis  

 

Reference 

materials on 

BB as 

needed 

Module 4: 

BEopt 

Videos  

1-11 

HW 5  

Due Mar 4, 11:59 pm 

 

 

Begin 

thinking 

about ideas 

for project 

abstract, 

discuss with 

instructor as 

needed 

9 Mar 

4-10 

- Commercial Buildings (eQuest): 

-Analysis of output of energy modeling 

software: monthly and submonthly/ 

hourly 

-Methods for parametric analysis  

Reference 

materials on 

BB as 

needed 

Module 4: 

eQuest 

Videos  

1-6 

 

  

HW 6 & 7 Due Mar 

18, 11:59 PM 

 

Project 

Abstract 

Submission  

Due Mar 11 

10 Mar 11-

17 
SPRING BREAK –NO CLASS 

Feedback on 

Abstracts 

Provided by 

Mar 28 
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11 Mar 18-

24 

-Introduction to Building Energy Use 

Data 

-monitoring techniques, sources of data, 

availability of data, challenges, etc... 

-Importing into data analysis techniques 

and software tool/programming 

-Methodologies for analysis of building 

energy data/ data manipulation & 

graphing 

 

ASHRAE 

Handbook C

hapter 

31: Energy 

Estimating 

and 

modeling 

methods – 

Focus on 

Portions on 

Inverse 

Modeling 

Module 5: 

Videos 1-4 

HW 8, Due Apr 1, 

11:59 pm  

 

12 Mar 25-

31 

13 Apr 

1-7 

-Continuation analysis techniques as time 

allows 

-e.g. Clustering, normalization, 

sensitivity analysis, regression analysis, 

time-series regression, change point 

models, etc…  

 Exam 2, Due Apr 8 

11:59 

 

Participate in online 

discussion 

F
in

al
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ro
je

ct
, 

P
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er
 &
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n
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14 Apr 8-

14 

Work on Semester Project/Guest 

Speakers/Special Topics 

  
   

15 Apr 15-

21 
Work on Semester Project /Guest 

Speakers/Special Topics 

  

  

Submit Paper 

for peer-

review  

Due Apr 22, 

11:59 pm  

16 Apr 22-

28 
Final Presentation/Paper preparations 

  

 

Peer-reviews 

of others  

Due Apr 29, 

11:59 pm  

17 Apr 29-

May 5 

Final Presentations reviews 

  

  

Final 

Presentation  

Due Apr 29, 

11:59 pm 
Paper & Peer 

Review of 

Final 

Presentations 

Due May 5, 

11:59 pm 

 

 


