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Fairfax Gardens was a 150 unit dilapidated public housing development in 

Taunton, MA. The THA selected Trinity Financial to be the developer, owner 

and operator of a 160 unit replacement program on two sites. The Hope VI 

Program requires a very competitive funding application that includes strong

sustainability incentives measured using LEED and/or Enterprise Green 

community checklist criteria. The Fairfax Gardens funding application was 

successful in part because it committed to very aggressive energy 

conservation measures. To meet these commitments, the development team 

had to work collaboratively through the design process to develop systems 

and details that would produce one of the most energy efficient affordable 

housing developments in the country. Emphasis was put on simplicity for 

operation and maintenance, affordability, constructability at scale, 

dependability, and very low energy bills for residents. In addition, the project 

had to negotiate the myriad of regulations  governing allowable rents and utility 
charges.

Course
Description



Learning
Objectives

1. How do you integrate passive house-type ECMs such as double-

stud walls, super-insulation, super air-sealing, and heat recovery 

ventilation into 160 units of affordable housing?

2. What are the primary technical and construction factors that 

influence details and systems selection?

3. What are the primary code and funding agency regulations that 

influence systems selection and utility billing?

4. How do you train tenants to accept and properly use new building 

components such as mini-splits, HRVs, awning windows, 

condensing dryers, etc.?

At the end of the this course, participants will be able to:













ωThe program is tailored to 

affordable housing

ωThis is not a 3rd-party certification

ωThere are no hard costs associated with 
registration, review, and certification from 
Enterprise 



ωHUD funding requirement

ωMust score high to be competitive ςneed to 
ŎƻƳƳƛǘ ǘƻ Ƴŀƴȅ ƻŦ ǘƘŜ άƻǇǘƛƻƴŀƭέ ŎǊƛǘŜǊƛŀ



Energy Use Reduction
ωMeet Energy Star standards (mandatory)

ωEnergy Star appliances (mandatory)

ω80% Energy Star qualified fixtures (mandatory)

ωInstall daylight sensors for outdoor lighting (mandatory)

ω65 or less HERS score (15 optional points)

ωInstall renewable energy source to provide at least 10% of the 
ǇǊƻƧŜŎǘΩǎ estimated electricity demand (15 optional points)

ωDesign to accommodate installation of PV in the future (2 
optional points) 

Enterprise Criteria



Ventilation
ωEnergy Star-labeled bathroom fans that exhaust to the 

outdoors and are connected to a light switch and are 
equipped with a humidistat sensor or timer, or operate 
continuously (mandatory)

ωInstall power vented fans or range hoods that exhaust to 
the exterior (mandatory) 

ωInstall a ventilation system for the dwelling unit, providing 
adequate fresh air per ASHRAE 62.1/62.2 (mandatory)

ωClothes dryers must be exhausted directly to the outdoors 
(mandatory)

Enterprise Criteria



Integrated Design Process

Kick-Off Charrette

ωPerformance-oriented developer

ωTrinity had assembled a skilled andmotivated team

ωPerformance not Certification

ωTeam could quickly orient around opportunities and 
important areas to focus



Charrette Discussion

Energy Feature Funding

High level Energy Star Certification assumed

ωPush for HERS rating around 30 w/o renewables

ωOften rebates help subsidize this certification process 
and offset some of the capital costs 

ωColumbia Gas/Municipal Electric Co. ςNEED to design 
with Gas! How much?



Charrette Discussion

Building Envelope

Double-Stud Wall Construction

ωOne structural wall, one non-structural wall to provide a 
deep cavity for more insulation.

ωTAT had done early stage design of the buildings to allow 
for a 13-14 inch wall, which should be sufficient to 
accommodate a double stud wall or passive house design.

ωA consensus was reached that all building types would 
use the same type of construction



Charrette Discussion

Building Envelope
Roof

ωNEI suggested a hot roof strategy with spray foam

ωMechanical systems can be confidently downsized if spray 
foam is being relied on as the air barrier

ωLate VE of spray foam and impacts?  Team felt confident 
that this was not likely given that other fundamental design 
decisions would have been made assuming the hot roof

ωSwitch from a dry sprinkler system to a wet system if a hot 
roof is used



Charrette Discussion

Building Envelope

Exterior Envelope/Air Sealing

ωNEI recommended an unofficial goal of under 1 ACH but 
a goal of 1.5 ACH in the spec to allow for some wiggle 
room

Glazing

ωEnergy Star compliant windows with a                                
U-value of at least  0.3



Charrette Discussion

Mechanical Systems
Utilities and Metering

ωAll electric systems?

ÅRebate implications

ÅCost of Fuel

ωTenant paid bills ςά{ƪƛƴ ƛƴ ǘƘŜ ƎŀƳŜέ ŀƴŘ ŀƭƭƻǿŀƴŎŜ 
interplay



Charrette Discussion

Mechanical Systems
Heating and Cooling

ωTownhome: Mini-split ducted fan coils

ωApartment building: Two-pipe changeover system with 
ducted fan coils



Charrette Discussions

Mechanical Systems
Domestic Hot Water ςtough nut to crack

ωAfter pre-tempering at central location, warm water 
would then go to the apartments to be brought up to 
the hot water temperature with the individual electric 
water heaters

ωThis would substantially lower distribution heat losses 
and would keep a portion of the DHW production costs 
on the tenant



Charrette Discussion

Mechanical Systems
Domestic Hot Water

Solar thermal 
ωCheaper capital cost than PV

ω Reduce DHW costs which tend to become a larger 
proportion of total energy cost when the heating load is 
reduced in a tight, efficient building

ω/ƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎŎƻǇŜ ŀƴŘ Ŝŀǎƛƭȅ ōŜ ±9ΩŘ 
ƻǳǘ Řƻǿƴ ǘƘŜ ƭƛƴŜ ƛŦ ǘƘŜ ōǳŘƎŜǘ ŘƻŜǎƴΩǘ ŀƭƭƻǿ ŦƻǊ ƛǘ

Solar thermal tied into a gas boiler, coupled with electric 
hot water heaters in the units



Charrette Discussion

Mechanical Systems
Ventilation

ωIn Townhome buildings, individual heat recovery 
ventilators (HRVs)

ωIn Apartment building, centralized ERVs

ωBathroom exhaust would feed into the ERV system

ωKitchens would be intermittent & exhaust directly to 
outdoors

Commissioning

Trinity is very interested in commissioning



Charrette Discussion

Electrical Load
Interior Lighting

ωThe project team agreed to go with screw-in to minimize 
complications

ωTrinity poses the idea of coupling this strategy with 
tenant education and potentially providing a stock of the 
efficient bulbs for the tenants to buy directly from 
management

Appliances

ωEnergy Star















Wall Assemblies

ÅHardieSiding

ÅGreenGuardRaindrop Housewrap

ÅOSB Sheathing

Å2x4 Wood Stud (Structural)

ÅтΦрέ DemilecAPX open cell, spray applied semi-rigid 
polyurethane foam

Å2-мκнέ ƳŜǘŀƭ ǎǘǳŘ

Åрκуέ ǎƘŜŜǘǊƻŎƪ ƛƴǘŜǊƛƻǊ ǿŀƭƭ

ÅhǾŜǊŀƭƭ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ мнέ

Åнέ Foamular250 EPS thermal break between interior slab and 
exterior foundation wall







H Windows





H Windows



Townhome/Duplex



Heating & Cooling 
(Townhome/Duplex)

ÅAir-Source Heat Pump (ASHP)

ïIndividual ASHP System at each Unit for both 
Heating and Cooling

Å1 Wall Cassette Ductless Style Indoor Unit for 1st Floor 
Living/Dining Area

Å1 Horizontal Ducted Style Indoor Unit for 2nd/3rd Floor 
Bedrooms with Brief Ductwork for Air Distribution

Å1 Outdoor Unit



Typical Townhome Unit Plan

Wall Cassette

Horizontal 
Ducted

Outdoor Unit



Wall Cassette Indoor Unit



Horizontal Ducted Indoor Unit


