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Pro-Green Diploma 

PRGR 646 Energy Management Systems of Buildings 

Spring 2022 

 

Instructor: Mr. Malek Chebaro 
Email: malekchebaro@gmail.com 
Phone: +1 713 5942288 

Online Office Hours: [by appointment only]  
Administrative or Technical Contact: ACPS – email: moodle@aub.edu.lb 

 

Overview of the Course 

 

The Building Management Systems course focuses on the equipment, tools and devices needed to 

control, monitor, and optimize the operations of a building’s facilities and all the associated mechanical 

and electrical equipment. The main goal of the Building Management System is to achieve enhanced 

comfort, safety, and efficiency for the users and stake holders. This course covers the principles of the 

Building Automation Systems (BAS) as applied to HVAC equipment, Back-up Power, Power 

Distribution, Motor Control Systems, Drives Control, Solar Power, Lighting, Small Power, 

Communication Networks, Access Control, Fire and Security systems. The course will also highlight the 

control strategies and control routines for energy efficiency, connectivity and data seamless flow and 

integration.  

 

Credit Hours 

 

This is a 2 credits course. 

 

Delivery Format 

 

This course will be delivered online where both students and instructor communicate via their 

computers. Note that no on-campus meetings will be offered for the PRGR 646 course. All assignments, 

class lectures, documents and responses will be on screen. Communication with the instructor and other 

students is through the sections called Discussion Forums and personal e-mail. All media are provided 

via the course Learning Management System, Moodle, which can be reached using the following link: 

moodle.aub.edu.lb.  

 

Course Prerequisites 

 There are no Pre-requisites for this course.   

  

mailto:moodle@aub.edu.lb
file:///C:/Users/dka14/Downloads/moodle.aub.edu.lb
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Course Goals 

 

The goal of this course is to provide the students with practical information about Building Automation 

Systems Design and implementation along with detailed information about the operation and functionality 

of  associated equipment and systems at the core of the SMART Buildings of today. The course is designed 

to give students the knowledge to allow them to pinpoint the weak spots in a building automation system 

design and enable them to detail what can be done to make the building better managed and more efficient 

for the purpose of bringing operations costs down and in order to make the building safer and more 

comfortable for all users.  

 

 

Course Objectives 

 

 At the conclusion of the course: 

 

1- The student will better understand, explain, and gain skills for the specifying and designing of 

typical Building Automation Systems 

2- The student will be able to understand and explain the main equipment and components of a Smart 

Building  

3- The student will be able to evaluate and select appropriate systems and equipment for better 

efficiency and integration for a modern Building  

4- The student will acquire an overview of the different Smart Power Systems used in modern 

Buildings 

5- The student will be able to design and size the wiring and associated devices for lighting, small 

power and communication networks for a modern Building.  

6- The student will be able to better understand ‘real-world’ engineering applications and present a 

Case Study via a concise mini-project report and presentation. 

 

 

Topics Covered 

 

- Building Automation Systems: A building automation system is a system, or set of systems, that 

provide automated control and monitoring within a building. Control is centralized, meaning 

that systems such as HVAC, auxiliary plants and common areas power and lighting can be 

monitored and adjusted from a small number of stations located throughout the building. This topic 

will also cover all the elements making up the Building Automation system from the field sensors 

all the way to the monitoring and control algorithms. 

 

- Power consumption in buildings: This topic will detail all the main power consumers in each 

building and how to account for all of that in the specification, design and sizing of the building 

Transformers, switchgears, and Power distribution boards. 

 

- Back up Power: This topic will cover the use of stand-by Generators and UPS (uninterruptable 

Power systems) intended to keep vital systems running and areas in the building lit and secure in 

case of utility power outage. 
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- Solar Power Integration: No course about Energy is complete without providing a section about 

Renewables. Solar systems are increasingly being used in the design and construction of modern 

buildings. This course will highlight such solar power systems and implementation in Buildings     

 

- Building Service Systems: This topic will cover the specification, design and sizing of all parts 

which make up the lighting and small power networks form wiring to circuit breakers and outlets. 

This topic will also cover communication and media delivering networks.  

 

- Building Access and Security Systems: This topic will cover systems such as security Camera 

system, Access control system, Fire and gas detection systems   

  

- Guidelines for Building Efficiency Improvement. This topic will highlight the areas in a given 

modern Building where changes in the way we select equipment and operate them will lead to 

sizable improvement in efficiency and to lower operational costs 

 

- Interface and Connectivity: The course will go into some details of the connectivity of the various 

systems used in the Smart Building. In other words, the course will highlight the characteristics and 

communication protocols of the smart switchgear, the smart MCC and all the smart devices and 

measuring instruments used in the modern Building.  

  

- Case studies of integrated building with renewable systems to meet heating, cooling, and power 

generation optimally. 

 

 

 

Texts and Supplementary Materials   
  

Textbooks 

 There are no designated textbooks for this course. The lecturer will share some handouts and 

students are expected to actively read, participate and take good notes.   

 

References  

 Building Management Systems Explained by Robert O’Conner 

 Building Automation: Communication Systems LON and BACnet by Hermann Merz 

 The Energy Management Handbook – Second Edition (2010) ISBN 0-9778969-2-7 

 Advanced Sensors and Controls for Building Applications (Brambley 2005) 

 Public information from pioneering companies like ABB, Siemens and Schneider 

Technical Requirements 

 The students are expected to have the following technical skills: 
o General computer skills  

 

https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/0-9778969-2-7
http://apps1.eere.energy.gov/buildings/publications/pdfs/corporate/pnnl-15149_market_assessment.pdf
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Grading Policy 

 

The grades in this class break down as follows: 

Discussion Forum 29 pts 

Knowledge checks 31 pts 

Assignments 40 pts 

Total Points 100 pts 

 

Description of Course Requirements (assessments) 

 

Discussion Forum 

Discussion forums are the right place to ask questions and discuss the weekly topics. All students are 

encouraged to participate as this will reflect their interest in the topic at hand and their level of progress. 

Every time a student misses a discussion forum, one point will be deduced from the 10 allocated points. 

 

Homework/Assignments 

There will be regular assignments throughout the semester. These assignments will be either a direct 

application on what students have learned from the covered topics or small projects that will challenge 

the students’ imagination and critical thinking. Students are supposed to work individually on these 

assignments and submit them on time.  

 

Knowledge Checks 

You will take quizzes (Knowledge checks) throughout the semester, all delivered via Moodle. These 

quizzes include multiple-choice questions and problem solving.  The quiz content will be largely based 

on video lectures and readings. 

 
Group Project 
There will be one final project that is due at the end of the semester. The aim of the project is to assess the 
level of acquired knowledge and the ability of the students to apply what they learned during the semester. 
The grade will be distributed evenly among the organization of the project, the content and the analysis. 

 

 

Internet Etiquette 

 

Netiquette (short for "network etiquette" or "Internet etiquette") is a set of social conventions that facilitate 

interaction over networks. 

 

General Rules 

1. Make your messages easier to read by making your paragraphs short and to the point. 

2. TYPING IN ALL CAPS IS CONSIDERED SHOUTING ON THE INTERNET.  

3. Messages in all lowercase letters can be difficult to read, instead, use normal capitalization. 

4. *Asterisks* surrounding a word can be used to make a stronger point. 
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5. Be careful when using sarcasm and humor. Without face-to-face communications your joke may 

be viewed as criticism. When being humorous, use emoticons to express humor. (tilt your head to 

the left to see the emoticon smile) :-) = happy face for humor 

6. Never give your user ID or password to another person. System administrators that need to access 

your account for maintenance or to correct problems will have full privileges to your account. 

 

Make-up Policy  
 
No Make-up exams or postponed dates for due assignments are given unless a solid excuse is provided. 
 

Tentative Schedule 

 
Day/Week Topic duration Activity by Students Due Date 

Week 1 

Overview of the course & 

Building Design Factors 

from an automation point 

of view. 

(1 lecture) 

 

Lect. 1: 90 mins 
Student Introduction & 

Discussion 1 (60  min) 

 

 

 

Week 2, 3, 

4 & 5 

 

BAS 

(4 lectures) 

 

Readings:  

 PLC overview 

 SCADA overview 

 DCS overview 

 Field Instruments 

overview 

 

Lect. 1: 90 min. 

Lect. 2: 90 min 

Lect. 3: 90 min 

Lect. 4: 90 min. 

Readings: 2 hours 

Assignment 1: (4 -6 

hours effort) 

Discussion 2 : 1-2 hours 

effort) 

 

 

Week 6 & 

7 

Power Systems 

(2 lectures) 

Readings: 

Power Systems in 

Modern Buildings 

Overview 

 

Lect. 1: 90 min. 

Lect. 2: 90 min 

 

Readings: 2 hours 

Knowledge Check 1 (2 

hours effort) 

 

 

 

 

Week 8, 

9& 10 

 

Lighting, small power 

and other service systems 

And Networks  

(3 lectures) 

 

 

Lect. 1: 90 min. 

Lect. 2: 90 min 

Lect. 3: 90 min 

 

Presentation 

Knowledge Check 2: 2 

hours effort 

Discussion 3: 1 hour 

Assignment 2: Open 

ended project with 4 

hours effort 

 

 

Week 11  

Energy Efficiency 

Readings: 2 research 

publications 

 

Lect. 1: 90 min. 

 

Presentation 

Knowledge Check 3: 2 

hours 
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Week 12 

Interface and 

Connectivity 

 

Readings: 1 research 

publication 

 

Lect. 1: 90 minutes Reading: 2 hours 

Discussion 4: One hour 

Closure Activity 

 

 

 

  


