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Housing Vermont

❖ 121 Buildings
❖ 3304 Units
❖ $3.1 million on 

energy!
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❖ Cost effective
❖ Low Life Cycle Cost
❖ Pleasant to live in!
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• The Team
• Architect – gbA Architects
• Civil Engineer – Engineering Ventures
• Structural Engineer – Sellers Treybal
• Construction Manager – ReArch Company
• Design-Build MEP – VHV and MEI
• Fire Protection – Alpine Sprinkler

• Why this Team?
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PROJECT SITE BEFORE CONSTRUCTION





• 33,930 SF
• Common area: 11,530 SF
• Three story with parking garage
• (15) 1 bedroom; (15) 2 bedroom
• Average unit size: 745 SF
• Site designed for Phase II Building

The
Building
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• Added Efficiency VT and Commons 

Energy to Design Team

• Design Charrette with Team

• Determine variables and Options to 

be considered
How do 

we decide 
what to 
build??



• Out-of-Box thinking!

• Developed envelope and systems 

options Matrix

• Optionitis!
How do 

we decide 
what to 
build??



• Building load calculations

• Energy Modeling (repeat/edit/repeat)

• Life Cycle Cost analysis

How do 
we decide 
what to 
build??
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Envelope RBES A B C Passive
Final 

Design

Total Square Footage 33,613 33,613 33,613 33,613 33,613 33,930

Roof (const./R-value) 60 66.6 66.6 66.6 83.6 66

Exterior Wall / Above 
Grade Wall (R-value) 20 31 31 31 40 32.4

Total Window Area 2729 2,729 2,729 2,729 2,729 2,729

Window U Value 0.28 0.28 0.28 0.15 0.15 0.2

Window SHGC 0.3 0.4 0.4 0.4 0.4 0.4

Slab edge (R-value) 20 31 31 31 40 21

Parking Garage 
Ceiling/Floor over 
unheated space (R-value) 30 30 30 50 50 50

Slab on Grade (const./R-
value) 15 15 15 15 20 15

Air infiltration - CFM50/sf 0.3 0.1 0.05 0.05 0.05 0.035



Code Compliant Our Building
(without high cost of a Yeti!)

• Construction Cost Differential (envelope):  $181,347  ($5.34/sf)
• Operating Cost Savings:  $8,337/yr



✓ Electric baseboard heat
✓ ERV with LP gas heat and cooling
✓ Condensing water heaters (LP)
✓ WiFi thermostats



kwH
Produced

July 9,152

August 7,877

September 6,484

October 3,548

November 1,511

December 812
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Envelope Kick Off Meeting



Mock Up Tests
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Visual Inspections 



Fog Tests



Snow Melt on Roof



Parking garage ceiling as air barrier



Rafter Tails



Compartmentalization Tests

Field Measured 
CFM @ 50 

Pascals

Square Feet of 
Unit Shell

CFM50/SF Weighted Target 
CFM

369 2,962 0.12 448.2

The Unit 110 leakage rate was 369 CFM at 50 Pascals which equates to 0.12 cubic feet per minute (CFM) at 
50 Pascals of pressure (1.04 lbs./sq. ft) per SF of the exterior shell. The maximum air leakage rate allowed was 
.10 CFM at 50 Pascals per SF of exterior shell and 0.20 CFM at 50 Pascals per SF of interior shell equating to 
448.2 CFM at 50 Pascals. This result means the unit has met the air tightness standard. 

Note* photo was take before repairs were made. 



Test Unit

Wall to floor

Drywall is not continuous 
behind interior partitions, 
resulting in leaks.

Pipe chase with seam missing 
tape



Plumbing penetrations
OSB Seams in the ceiling
Interior outlets-around 50 CFM at first



Blower Door Test Results
Field Measured 

CFM @ 
50 Pascals

Temperature 
Adjusted CFM 
@ 50 Pascals

Square Feet of 
Building Shell

CFM50/SF 

1,497 1,513 40,892 0.037

CFM50/SF of Shell

Wentworth 0.037

Passive House (PHIUS) 0.05

Ultra-Tight Air Barriers <0.15

High Performance Air barriers <0.25

Typical Modern Construction 0.40 to 0.60

Leaky Construction >0.60
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• Not enough data collected yet
• Analyzing building performance data
• Use this information planning future buildings
• Information used for troubleshooting issues
• Enlightening energy usage data!
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✓ Building Commissioning and Fine-tuning 
performance with monitoring (Parson Platform)

✓ Sizing of domestic hot water system
✓ Using real time data to inform energy models 

and system sizing
✓ Provision for electric resistance heating for high 

performance buildings in updated energy code! 
(<6 btu/sf)
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