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Environmental Control Systems (ECS) 



Typical Subjects in an ECS Course 

• HVAC Systems 

• Water Supply and Drainage Systems. 

• Fire Protection Systems. 

• Electric Systems. 

• Mechanical Vertical Transportation Systems. 

• Others. 



Objectives of Learning HVAC (for Arch Students) 

1. Recognize the terminology used in these systems. 

2. Understand - to a reasonable extent - the design 
concerns of an HVAC engineer. 

3. Recognize the impact of the HVAC system 
components on the building architecture. 

4. Recognize the potential of using the HVAC 
components as architectural elements.  



Difficulties to Teach the Subject (to Arch Students) 

• Students’ recognition of the importance of the 
subject to their professional career. 

• The components of a typical central HVAC system 
are commonly hidden in a building. 
 
 

• The difficulty to make architecture students like 
the subject. 



Tools that Help Students’ Learning 

• Lectures that are enriched with photos and 
videos. 

• Field trips allow students to closely see and 
touch the different components.  

• Class exercises to discuss the logic for 
integrating the HVAC system components 
with the architecture design.  
 



Example of a Class Exercise 



Stages of Class Exercises 

• Two Stages: 
 
– Demonstration by the instructor. 

 
– Students do it themselves for a different case. 





Common Learning Challenges 
• Relationship between HVAC components and elements 

that go through several floors (e.g. stairs).  

• Relationship between suspended ceilings and ducts. 

• Relationship between vertical ducts connecting HVAC 
machines on the roof with horizontal ducts in the 
plenum of lower floor.  

• Relationship between return duct that goes to the 
roof, the plenum as the space used for return air, and 
the walls that cut that plenum.  
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Visualization  
Issues 



3D Modeling 
Software VS. BIM 

Software 



Challenges of Using BIM 

 
• The non-familiarity of many students with the 

tool. 
• The limited time available in a lecture. 

The software needs to be customized for the purpose 



Software (Revit) Customization 

1. Get or construct a Revit architectural model for a suitable building . 
2. Simplify the architecture model by removing all the elements that 

have no impact on the demonstration of the HVAC system. 



3. Start a new project using a Revit MEP template.  
4. Import the architecture project into this template.  



5. Identify the HVAC elements that you need for the 
demonstration.  

6. Load these elements and remove all extra elements.  



5. Identify the key views in the project to support the discussion in 
class 



6. Create customized view properties to help discussion in the class. 



7. Prepare a sheet for 
each point of 
discussion. 



Students’ Feedback 

• It was helpful to see all the system 
components in 3D instead of only imagining 
them, which is much clearer. 

• We need to know BIM. 
• Using the two approaches together is also 

useful. 



Thank You 
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