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Activity 3.3.6 Heating, Ventilating, and Air-Conditioning Systems
Introduction
The Romans were known to have used a rudimentary heating system that included a furnace in the basement and flues to distribute heat. The Egyptians, Indians, and others used man-powered, rope-powered, or water-powered fans to ventilate interior spaces. However, it wasn’t until the 1900s that heating, ventilating, and air-conditioning (HVAC) systems became common and replaced the open fires, stoves, and opening of windows and doors to provide basic HVAC functions. 

In most climates in the United States, you would be uncomfortable in a building today without heat in the winter, air-conditioning in the summer, and the circulation of fresh air. A variety of systems are used to condition interior space, including forced air, hot water, and radiant heat. These systems are an integral part of modern buildings and must be incorporated into the design and construction of residential, commercial, and industrial facilities. 

Generally, a mechanical engineer will consider many factors in the sizing of HVAC equipment and the design of the system to distribute the heat, cool air, and fresh air within the building. The heat loss or heat gain of the building based on building construction and materials – particularly insulation – is of primary concern. However, other factors important to an efficient HVAC system design include site orientation, infiltration of air, and the number of people, amount of lighting, and types of equipment used inside the building.

In this activity you will learn to read mechanical drawings that document an HVAC design and identify the basic parts of an HVAC system. You will then create a preliminary HVAC design.  

Equipment 

· Print of Drawing M101 – Mechanical Plan for Stuart Engals II – First Floor Medical Office Upfit 

· Computer with access to electronic versions of Stuart Engals II – First Floor Medical Office Upfit
· Colored pencils or highlighters

· Pencil

· Print of Keystone Library Renovation floor plan

Procedure
1. Review drawing M101 – Mechanical Plan for the Stuart-Engals II – First Floor Medical Office Upfit. Using four different colored pencils or highlighters, shade each of the following with a different color.

· Air handling units

· Supply ducts
· Return ducts (including ducts that bring in outside air)

· Vent ducts (that vent directly to the outside)

2. Create a key to identify the HVAC equipment according to color.
3. Refer to Stuart-Engals II – First Floor Medical Office Upfit drawings as necessary to complete the following. You may need to perform additional research to answer the questions.
· What type of HVAC system is used in the Stuart-Engals II – First Floor Medical Office?

· How are the air handling units attached to the structure? 

· How many zones (separate systems) are included in the first floor HVAC design? How can you tell?
· What types of heating/cooling units are used in the HVAC design? Where are the units located?

· Where are fans located in the HVAC design? What types of space(s) are ventilated using fans? 

· What type of piping is required to transfer the heat between the air handling unit and the heating/cooling unit? 
· What other piping is required for the heating/cooling units? What is its purpose?

· How are air handling units and heat pumps powered? Where is this information shown?

· With which code does the mechanical design for the Stuart-Engals II First Floor Medical Office design comply?

4. Assume that you will use a forced air HVAC system with heat pumps for the Keystone Library Renovation. Mark up your Keystone Library Renovation floor plan to show a preliminary design for the HVAC system including supply, return, exhaust ductwork, and air handling units.
5. Revise your Keystone Library Renovation 3D model to include only the heat pumps needed for your preliminary design.

Conclusion

6. What is important to consider when designing an HVAC system?
7. How does the HVAC system affect the design of the building structure?

8. How does an engineer know the requirements for mechanical design of an HVAC system?
9. Why is it important for architects to be aware of how mechanical systems are designed or constructed?

10. What information must an architect provide to a mechanical engineer to ensure proper design and placement of the mechanical systems?
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