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Motivations

Pyramid Heating & Cooling was one of the region’s early adopters of ducts inside 
conditioned space.  Its first installation was in 2009 for Portland’s first certified 
LEED® Platinum home.  The company was motivated to install systems in 
conditioned space in order to stay on the leading edge of system design.   Its 
owners felt it enabled Pyramid Heating & Cooling to explore new markets.   Having 
early experience installing with ducts inside has helped them win contracts with 
builders who are new to building ducts inside. It has also helped them create a 
niche working with the area’s growing pool of green builders. 

HVAC Obstacles

Pyramid’s primary obstacle to installing ducts inside for builders is communication.   
Very few builders are requesting a duct layout during the design stage, which leads 
to more on-site meetings to coordinate installation of the ducts with the builder and 
other subcontractors.  When a builder involves an HVAC contractor at the design 
phase, significant efficiencies can result in both labor and materials needed.   It is 
also important to include an electrical and plumbing plan in the design.  A more 
comprehensive design on the front end will reduce the need for communication 
during implementation, which will lower costs. 

Most builders’ plans do not include all the 
information the company requires for
running accurate load calculations.  

     The heating 
and cooling 
loads are 
dramatically 
reduced with 
ducts in 
conditioned 
space. 
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     Offering 
systems with 
ducts inside has 
opened new 
markets for our 
company. 
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History

Pyramid Heating & Cooling  Portland Metro

Pyramid Heating & Cooling has been installing HVAC systems for 7 years and specializes in residential 
and light commercial installations in the Portland metropolitan area.  They offer gas furnaces, heat 
pumps, geothermal and radiant systems.
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     Success in 
building with 
ducts inside is 
dependent on 
the builder’s 
desire to build 
an energy 
efficient 
home.
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With ducts inside conditioned space the system size can be reduced by ½ -1 ton or 
20-40 KBtus.  In order for the project to achieve the maximum savings of both
energy and system costs, the HVAC designer must have all the energy efficiency
specification inputs.  Including this data in the plans would result in time savings.

Occasionally, zoning height restrictions can pose a challenge to design.  Running 
the ductwork in open web floor trusses might require increasing floor joist height 
which can result in building height conflicts with local zoning rules.

Experience With Builders

Pyramid Heating & Cooling actively educates builders about the benefits of ducts 
inside.  The company has successfully convinced a number of builders to include 
ducts inside.  Pyramid often encounters well-entrenched opinions regarding system 
size and register placement.  Builders, home inspectors and new homeowners are 
often skeptical that properly-sized (smaller) systems with supply registers located on 
interior walls will meet the load and satisfy comfort needs.  Pyramid promotes a 
comprehensive whole house energy efficiency approach in order to achieve energy 
savings and improved comfort.  Pyramid views ducts inside as an integral part of 
energy efficient design but also stresses the need for an effective thermal envelope, 
including shell air sealing, high levels of insulation and limited glazing.

Building with ducts inside has improved the working conditions for the installers.   
Normally, the project is dried in before installation begins with ducts inside.  This 
not only improves conditions for the installer but greatly benefits the integrity of the 
system installation.  Wet conditions pose a challenge for proper duct sealing.  Rain 
can wash away the mastic from a finished connection before the joint has cured.

Successful Strategies & Lessons Learned

Pyramid Heating & Cooling suggests an initial walk through of the home with all parties 
involved.   Marking out locations of ducts, boots, and all electrical and plumbing 
locations on the deck will help insure a smooth installation of all infrastructure.

Single-stage air handlers can pose a challenge with noise when located in an 
interior closet, which can be mitigated with the use of sound absorption materials 
and tightly sealed mechanical closet doors.  Alternatively, using a variable speed air 
handler blower (ECM) significantly reduces noise levels for interior space 
installations.  Use of ECM air handlers also increases energy savings and 
improves comfort levels for the homeowner.

Using insulated flex duct can reduce air noise in the ductwork. Unfortunately, flex 
can be damaged by the sharp edges of truss connector plates. When flex ducts run 
near an exposed connector plate the sharp edges should also be covered with tape 
to prevent tears during installation and for the lifespan of the ductwork.

Cost Data

Building with ducts inside can result in lower system costs for certain projects due 
to smaller equipment, shorter runs, and fewer materials and trips to the job site.   

Cost savings are very dependent on building design and the experience level of the 
builder.  Pyramid is experiencing design and installation efficiencies resulting in 
cost savings with builders who have built consistently with ducts inside.
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