
Case Study

Designer: Milbrandt Architects, 
Bellevue, WA

HVAC Contractor: Muehe Quality 
Heating, Inc., Portland, Oregon

House Size: 1358-1930  Sq. Ft.

Levels: 2

Spec or Custom: Speculative

Green Certifications: ENERGY STAR®

Homes, Earth Advantage® New Homes

Ducts Inside Approach Used: Open 
Web Floor Trusses

Air Handler Location: Conditioned 
Mechanical Room off the Garage

HVAC System Type: Forced Air Gas 
Furnace

HVAC System Size & Efficiency: 
40-60K BTU, 92.5% AFUE

Fuel Type: Natural Gas

Name Location Climate Zone # of Homes Per Year

Company Pro�le

History

Polygon Northwest Vancouver, WA

 Polygon Northwest is a large production builder located in Vancouver, Washington.  The company has been 
building single-family and multifamily homes in Oregon and Washington for 22 years.  

Marine 600

Project Description
& Specs

These case studies were made possible through the support of the U.S. Department of Energy and Northwest Energy Efficiency Alliance.

Builder Motivations

Polygon Northwest specializes in single-family homes and multifamily apartment 
projects located in Seattle, Southwest Washington and the Portland metropolitan 
area.  The company is currently building approximately 600 projects per year in 
Washington and Oregon.        

Polygon Northwest is new to building homes with ducts located inside 
conditioned space.  The Ducts Inside demonstration project was instrumental 
in motivating the company to adopt this practice.  Polygon converted four of its 
designs being constructed in Wilsonville, Oregon; and redesigned two existing 
plans and created three new plans for a development in King City, Oregon.   
Financial incentives were provided by Energy Trust of Oregon’s New Homes 
Program and Clackamas County which helped the company offset some of the 
costs associated with the redesign and implementation of ducts inside. 

The ducts inside strategy adopted by Polygon Northwest was open web floor 
trusses with the air handler located in a conditioned mechanical room off of 
the garage.   High efficiency 92.5% gas furnaces were installed as the primary 
heating system.    

     If I were to 
build my own 
house I would 
definitely 
include ducts 
inside.
Chris Walther, Project Manager,  
Polygon Northwest 

Summary Continued on Back... 



     We thought 
we were going to 
encounter quite 
a lot of 
obstacles, but 
found bringing 
ducts inside to 
be cost effective 
and quite easy 
to achieve.  

Ducts Inside Case Study

These case studies were made possible through the support of the U.S. Department of Energy and Northwest Energy Efficiency Alliance.

Builder Obstacles

The primary challenge the builder faced in building with ducts inside was 
complications working through beam and joist layout.   Installing adequate 
amounts of insulation around the duct runs above garage ceilings required 
creativity.  Solutions included a variety of foam, blown-in insulation and strategic 
soffit placement.  The use of the open web floor trusses was key to the company’s 
success with implementing ducts inside.

Experience With Subcontractors

Subcontractors were initially cooperative with the changes required to accomplish 
ducts inside.  The builder encountered minimal resistance, which they think is 
due to the slow economy.   The subcontractors are motivated to help the builder 
construct a high performing home that sells quickly, thus insuring work 
opportunities in the current economic climate.   After completion of the 
demonstration project, the subcontractors’ attitudes can be described as 
enthusiastic.

Successful Strategies & Lessons Learned

Four of the demonstration projects are located in the Villebois subdivision in 
Wilsonville, Oregon.  Villebois’ codes, covenants, and restrictions (CC&Rs) require 
all homes to be third-party certified.   Consequently, Polygon Northwest has been 
certifying all of the Villebois projects to Earth Advantage® and ENERGY STAR® 
standards.   The builder plans to continue building with ducts inside for all 
projects in Villebois as these qualify for additional Energy Trust of Oregon and 
Clackamas County incentives.   The company plans to test other markets with 
certified homes and ducts inside.   If these trials in other markets improve the 
company’s competitiveness, Polygon Northwest might increase the number of 
third-party certified projects it builds that include ducts inside conditioned space.

Cost Data

Additional construction costs:  
•$1100 to use open web floor trusses  
•$50 for soffits in the garage
•$750 to change to blown fiberglass insulation above garage ceiling

Additional design cost: 
•$2960 for redesign of four existing plans. 

Chris Walther, Project Manager,  
Polygon Northwest 
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