
Portland State University Portland State University 

PDXScholar PDXScholar 

Research-Based Design Initiative Research Centers, Institutes, and Collaborations 

Fall 2015 

Optimizing User Comfort and Energy Efficiency at Optimizing User Comfort and Energy Efficiency at 

Portland Metro Office Portland Metro Office 

Willy Chander 
Portland State University 

Yost Grube Hall Architecture 

Kevin Chavez 
Portland State University 

Abby Cooper 
Portland State University 

Follow this and additional works at: https://pdxscholar.library.pdx.edu/research_based_design 

 Part of the Architecture Commons 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
Chander, Willy; Yost Grube Hall Architecture; Chavez, Kevin; and Cooper, Abby, "Optimizing User Comfort 
and Energy Efficiency at Portland Metro Office" (2015). Research-Based Design Initiative. 63. 
https://pdxscholar.library.pdx.edu/research_based_design/63 

This Book is brought to you for free and open access. It has been accepted for inclusion in Research-Based Design 
Initiative by an authorized administrator of PDXScholar. Please contact us if we can make this document more 
accessible: pdxscholar@pdx.edu. 

https://pdxscholar.library.pdx.edu/
https://pdxscholar.library.pdx.edu/research_based_design
https://pdxscholar.library.pdx.edu/centers
https://pdxscholar.library.pdx.edu/research_based_design?utm_source=pdxscholar.library.pdx.edu%2Fresearch_based_design%2F63&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/773?utm_source=pdxscholar.library.pdx.edu%2Fresearch_based_design%2F63&utm_medium=PDF&utm_campaign=PDFCoverPages
http://library.pdx.edu/services/pdxscholar-services/pdxscholar-feedback/?ref=https://pdxscholar.library.pdx.edu/research_based_design/63
https://pdxscholar.library.pdx.edu/research_based_design/63?utm_source=pdxscholar.library.pdx.edu%2Fresearch_based_design%2F63&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:pdxscholar@pdx.edu


 Willy Chander, Kevin Chavez, and Abby Cooper 

Portland State University + Yost Grube Hall Architecture

10

40

20

50

60

30

70

80

20
07

-20
09

(E
U

I)

42 kBTU/sq. ft.

2011: Independent energy audit 
Upgrades included
--fine-tuning the HVAC system
--occupancy sensors 

35 kBTU/sq. ft.

12 kBTU/sq. ft.

63 kBTU/sq. ft. 

25% reduction in EUI

U.S. Department of Energy’s 

EUI required by National Renewable Energy Lab
for new large office buildings

EUI of Bullitt Center, Seattle, WA (52,000 sf)

Average EUI for similar building types
in the Pacific Northwest based on CBECS data

benchmark for new medium-size 
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large windows on all aspects result in uncomfortable 
thermal and lighting conditions

1.

2. a drop ceiling and high cubicle walls reduce daylight in the building
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continue to reduce Metro EUI1.

2. utilize external shading to reduce solar heat gain and cooling loads

3. employ light shelves and remove drop ceiling to facilitate daylight
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NE Grand Ave

Optimizing User Comfort and Energy 
Efficiency at Portland Metro Office
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*building set at 70

*avg. outdoor temp. during analysis - 50
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MEASURED + RECOMMENDED LIGHT LEVELS
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60  winter sun angle 20  winter sun angle

Existing Daylighting Visualization
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