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Building Energy Systems  (GRADUATE DIPLOMA)

CORE COURSES

MECH 674E    Energy Economics
           and Policy

MECH 682E    Principle of 
Integrative Building 
Design, Construction 
& Operation for 
Sustainability MECH 680E    Innovation and Knowledge Transfer in 

      Renewable and Building Services Systems

MECH 673E    Energy Efficient, High indoor Air Quality Buildings

MECH 672E    Modeling Energy Systems

MECH 671E    Renewable Energy Potential, Technology 
      and Utilization in Buildings

MECH 677E    Refrigeration and Heat Pumps

ELECTIVE COURSES (Choose 2)

CREDIT SUMMARY 

COURSE DESCRIPTION

Throughout this course you will learn the principles and utilization of solar (thermal and photovoltaic), 
wind and geothermal energy, as well as energy from biomass. The raised discussions will include 
Issues relevant to energy efficiency and energy storage (heat and power store and bio-tanks). 

The course distinguishes between energy sources for large-scale, industrial/commercial settings and 
those intended for smaller structures. 

MECH 671E will give you the required tools to analyze the potential of using renewable energy 
technologies as a complement to and, to the extent possible, replacement for conventional technologies, 
and the possibility of combining renewable and non-renewable energy technologies in hybrid systems. 
You will also gain an understanding of the design aspects related to the active, passive, wind, bioenergy 
and photovoltaic energy conversion systems for buildings; and strategies for enhancing the future use 
of renewable energy resources. 

By enrolling in this course, you will be exposed to several demonstrations of concept experiments.

MECH 671E          Renewable Energy Potential, Technology, and Utilization in Buildings              3 cr.

DEGREE REQUIREMENTS
The online BES Diploma will require the successful completion of 12 credits of course 
work as follows: 

3 credits of mandatory courses
6 credits of elective courses as offered by the program
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MECH 673E                        Energy Efficient, High Indoor Air Quality Buildings     3 cr.

MECH 674E                                 Energy Economics and Policy                  3 cr.

MECH 677E                                  Refrigeration and Heat Pumps                     3 cr.

MECH 672E                Modeling Energy System                   3 cr.

The objective of this course is to provide you with the analytical understanding of the indoor space thermal 
models. Throughout the course you will learn to analyze and model building energy systems involving 
applications of thermodynamics, economics, heat transfer, fluid flow and optimization. You will learn to 
use the modern computational tools to model thermal performance characteristics of components of 
HVAC systems including chillers, recovery systems, flow control devices, heat exchanges, solar panels, 
dehumidification systems, boilers, condensers, cooling towers, fans, duct systems, piping systems and 
pumps. 

During this course you will use extensively modern simulation tools. 

The main objective of this course is to provide you with the knowledge related to energy consumption 
standards and codes in buildings and energy conservation measures in built-in environments. With these 
tools you will be able to enhance the building’s energy efficiency while maintaining space, thermal comfort 
and indoor air quality requirement. 

You will also be exposed to the fundamental ventilation, importance and impact of indoor air quality on 
human health and energy performance of the building air conditioning system, ASHRAE, and ASHRAE 
requirement for ventilation. 

Throughout the course you will focus particularly on green energy alternative measures and you will be 
exposed to the different heating, ventilation and air conditioning system designs. The course discussions 
will cover the performance and energy consumption of the conventional air conditioning system (constant 
and variable air volume), as well as the hybrid integrated air conditioning systems along with the comparison 
of these systems. In this course you will be involved in several demonstrations of concept experiments. 

The course aims to provide you with an understanding of practical analytical skills of energy economics 
and planning approaches taking into account the cost of impact on the environment. In this course you will 
learn the fundamental concepts of economic issues and theories related to energy, such as economics of 
natural and energy resources, aggregate supply and demand analysis, and the interrelationship between 
energy, economics and the environment as well as some important issues in energy policy. You will also 
gain an understanding of the use of economic tools for decision-making in energy and environment 
planning and policy. 

Throughout the course you will explore the terminology, conventions, procedures and planning policy 
applications and learn about a number of contemporary energy and environmental policy issues, including 
energy security, global warming, regulations of energy industries, energy research and development, and 
energy technology commercialization.

In this course you will gain an in-depth understanding of heat pumps in low energy and passive buildings 
as well as ground source heat pump fundamentals, loop systems, open systems, soil/rock classification 
and conductivity, grouting procedures, performance of ground sources heat pumps in housing units. 

You will also learn about water loop heat pumps inside the building, bore holes, design and optimization 
of heat pump plants, including heat sources for such plants and cost-effective design options will also 
be considered. 

https://www.facebook.com/msfea.aub
https://www.linkedin.com/showcase/msfea-aub
https://www.instagram.com/msfea_aub/
https://twitter.com/MSFEA_AUB
tel://+9611374374
http://aub.edu.lb/msfea/me/BES
mailto:bes@aub.edu.lb


 +961 1 374374 ext.4478         aub.edu.lb/msfea/me/BES         bes@aub.edu.lb

  APPLY TODAY
Apply now and become an expert in building energy systems

MECH 680E                     Innovation and Knowledge Transfer in Renewable and       3 cr.
Building Service Systems

MECH 682E                 Principle of Integrative Building Design, Construction and       3 cr.
Operation for Sustainability

This course will give you the tools to understand theory and practice for investing in and managing green 
ventures while exercising corporate social responsibility, sustainability within the organization and in the 
external environment. Throughout the course you will develop knowledge and gain exposure to sustainable 
business concepts. You will also learn how to initiate, manage and implement a sustainable innovative 
project by collaboratively working on a venture which will be written up and presented at the end of the 
semester. The course will give you an understanding of the management process required to transform an 
innovative idea into a commercial opportunity or business proposition. You will learn about the stages and 
processes involved in the management and commercialization of intellectual property (IP). 

By enrolling in this course you will be involved in the creation of knowledge in the form of intellectual 
property and will be provided with a fundamental understanding of how to manage the development of IP 
and transfer this asset to the Knowledge Economy. In this module you will be exposed to some success 
stories and the address the requirements to manage and protect intellectual property rights (IPR) in areas 
such as renewable energy integration in buildings, HVAC applications, and smart building services. The 
potential routes to commercialization and the key business feasibility questions will be considered: can 
the product be made? Will someone buy it and is it possible to make a profit? This course will provide an 
essential grounding in matters relating to the exploitation of IP, for students interested in both academic 
and industrial careers.

In this course you will gain an understanding of issues surrounding the integration of passive design 
principles, into conceptual and practical building design sing basic design rules, simulation tools and 
conservation measures and protocols as means to improve building energy performance. You will be 
exposed to topics such as building loads from envelop characteristics/materials including fenestration, 
building orientation and window location, type and area/shading and associated direct solar gains, people 
schedules/activities, lighting, infiltration; building indoor requirements of thermal comfort and air quality; 
passive design practices. Impact on building inherent load of passive design interventions including envelop, 
fenestration, shading orientation, shape, energy storage, trombe wall, natural and mixed ventilation, and 
other potential practices. 

Throughout this course you will use pen source software to model a base building in regional climate and 
impact of various measures on energy performance and comfort requirements inside the building. You will 
also perform a full building simulation using case study occupancy data, equipment, lights, and building 
envelope. In this module you will apply energy conservation to deduce possible savings, their economic 
value and contribution to reduced greenhouse gas emissions and a sustainable building design.
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