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Course
Description

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.



Learning
Objectives

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

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.?
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1 Summary

L THA Property Line

74 Townhome Units -
8 Duplex Units =
6 Accessible Flats -

88 TOTAL UNITS
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Summary

54 Units

(41-1BR & 13-2BR)

Community Room & Management Space
2 & 3-Stories

8 Town Homes
(2-3BR, & 6-2BR)
2 & 3 -Stories

5 Town Homes
(2-3BR & 3-2BR)
2 & 3 -Stories

5 Town Homes
(1-3BR & 4-2BR)
2 -Stories

72 TOTAL UNITS
(41-1BR, 26-2BR, & 5-3BR)

97 TOTAL SPACES(1.3 Spaces per Unit) +

47 Potential Future Spaces I

the architectural team
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Housing Affordability Index
,FIJanuary 1989 to January 2011

wThe program is tailored to -
affordable housing N

wThis is not a'3-party certification

wThere are no hard costs associated with
registration, review, and certification from
Enterprise
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Enterprise Criteria
Energy Use Reduction

w Meet Energy Star standards (mandatory)

w Energy Star appliances (mandatory) ENERGY STAR
w 80% Energy Star qualifigcktures (mandatory)

w Installdaylight sensors for outdodighting (mandatory)

w 650r less HERS score @gionalpoints)

w Install renewablesnergy source to provide at least 10% of the
LINE 2é&stinatédzelectricitydemand (15 optional points)

w Designo accommodate installation of PV in th&ure (2
optional points)



Enterprise Criteria

Ventilation

w Energy Stalabeled bathroom fans that exhaust to the
outdoors and are connected to a light switch and are
equipped with a humidistat sensor or timer, operate
continuously (mandatory)

5N
!/////////

w Install power vented fans or range hoods that exhaust to
the exterior (mandatory

w Installa ventilation system for the dwelling unit, providing
adequate fresh air peASHRAE2.1/62.2(mandatory)

w Clothesdryers must be exhausted directly to thetdoors
(mandatory)



Integrated Design Process

KickOff Charrette

w Performanceoriented developer

w Trinity had assembled a skilleathd motivated team

w Performancenot Certification

w Team could quickly orient around opportunities and
Important areas to focus



Charrette Discussion

Energy Feature Funding

High level Energy Star Certification assumed

w Push for HERS rating around 30 w/o renewables

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

w Columbia Gas/Municipal Electric GANEED to design
with Gas! How much?



Charrette Discussion

Building Envelope ¢
DoubleStud Wall Construction 1

w One structural wallpne nonstructural wall to provide a
deep cavity for more insulation.

w TAT had done early stage design of the buildings to allow
for a 1314 inch wall, which should be sufficient to
accommodate a double stud wall or passive house desigr

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



AT

Charrette Discussion

Building Envelope
Roof

w NEI suggested a hot roof strategy with spray foam

w Mechanical systems can be confidently downsized if spra
foam Is being relied on as the air barrier

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

w Switch from a dry sprinkler system to a wet system if a ho
roof Is used



Charrette Discussion

Building Envelope

Exterior Envelope/Air Sealing

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

G Iaz I n g \ ENERGSTA

w Energy Star compliant windows with a \
U-value of at least 0.3 o




Charrette Discussion

Mechanical Systems

Utilities and Metering
w All electric systems?

A Rebate implications
A Cost of Fuel

w Tenantpaidbilgada { 1AY Ay (GKS 3l YSE
Interplay




Charrette Discussion

Mechanical Systems
Heating and Cooling

w Townhome:Mini-split ducted fan colls

w Apartment building: Twgpipe changeover system with
ducted fan colls



Charrette Discussions=-

Mechanical Systems
Domestic Hot Wateg tough nut to crack EJ

N\ _,"I.i/

w After pretempering 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

w This 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
w Cheaper capital cost than PV

w 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

w/ 2ddZd R 0S AYyOfdzZRSR AYy (0KS LI
2dzi R2gy (0KS tAYS AF (UKS o0

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



Charrette Discussion

Mechanical Systems ‘

Ventilation SO

S—

w In Townhome buildings, individual heat recovery
ventilators (HRVS)

w In Apartment building, centralized ERVs
w Bathroom exhaust would feed into the ERV system

w Kitchens would be intermittent & exhaust directly to
outdoors

Commissioning
Trinity is very interested in commissioning



Charrette Discussion

Electrical Load

Interior Lighting o’
w The project team agreed to go with scremwto minimize
complications

w Trinity 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 ' | gy
| e - ‘ \
w Energy Star w 1 @ @

=
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Legend

. Front Door

Rear Door
H Storage Shed SERVICE|LANE
n Recycling Container
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Wall Assemblies

A HardieSiding

A GreenGuardRaindropHousewrap

A OSB Sheathing

A 2x4 Wood Stud (Structural)

A T ®PpeimnilecAPX open cell, spray applied sergid
polyurethane foam

A2vmknué YSOGlFt addzR
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AhOSNItt o6l ff OKAOlYSaa wmHE

A H £oamular50 EPS thermal break between interior slab and
exterior foundation wall



SEALANT (AIR SEAL) BETWEEN

BOTOOM STRACE & GWHB

EXTERIOR SHEATHING AS
SPECIFIED, THICKNESS PER
STRUCT DWGS

AR BARRIER AS SPECIFIED

~+———— 3/8" FIBER CEMENT LAP SIDING,
REFER TO ELEVATIONS (COLOR
AS SELECTED BY ARCHITECT)

ALUM FLASHING WITH 6" STRIP
SELF ADHERING MEMBRANE
FLASHING OVER CANT STRIP

CELLULAR PYC BASE TRIM:
= CELLULAR PVC TRIM BOARD , 543"

EDGE OF SLAE RIGID il A AT
INSULATION, R=5" RS roa i et
___________________ Iy Lo R ATs P

VARIES

X

CONT. VAPOR BARRIER
BETWEEN SLAB AND
WALL

REINFORCED CONCRETE
FDNWITH RIGID

INSULATION FULL
HEIGHT, MIN R-10

\—— PROVIDE MEMBRANE FLASHING
BETWEEN SHEATHING AND FDN WALL

GRADE, SLOPE AWAY FROM
FACADE

@ CONST DTL - SECTION - TYPICAL SILL

Scale : 1 1/2" =1-0"



RATED ASSEMBLY
{ REFER TO FLOOR / CEILNG TYPES)

SEALANT AS SPECIFIED,
TYP BOTH SIDES

FLOOR LEVEL
EL: VARIES
DN NN

PATR
NOTE.

REFERTO N/R SEALING DETAILS
7

NOTE,
OPENWEB JOISTS, TYP
(REFER TO STRUCT. DWGS)

K

E4A

TAPE ALL CORNERS

PROVIDE 1/2" PLYWOOD AT
TOP OF WALL ASSEMBLY

PROVIDE SEALANT
(AIR SEAL)

REFER TO STRUCTURAL
DWGS FOR FRAMING

PROVIDE CONTINUOUS SPRAY
FOAM INSULATION AT JOIST CAVITY

CONTINUQUS HOUSEWRAP
AS SPECIFIED

PROWVIDE SEALANT (AIR SEAL)
BETWEEN GWEB AND STUD AT ALL
SILL AND TOP PLATES AS SPECIFIED.

PROVIDE DOUBLE TOP PLATES

CONTINUOUS METAL SLIP JOINT
(12" FOR DEFLECTION;)

SECTION THRU HEAD

31/2" GAP BETWEEN STUDS

234 WOOD STUD FRAMING,
REFER TO STRUCT. DWGS

21/2" METAL STUD FRAMING

MEDIUM DENSITY SPRAY FOAM
INSULATION IN STUD CAMTY
BEARING UL CLASS MARKING

38"
EXTERIOR
MESETT

PLAN VIEW

(1) LAYER 58" FIRE
RATED GWB

SCHEDULED BASE
(REFER TO FINISH PLAN)

PROVIDE CONTINUQUS
SEALANT. SEAL GWEBTO
TOP OF DECK, BOTH
SIDES OF ASSEMBLY

FINISHED FLOOR
(REFER TO FINISH PLAN)

LINE OF FLOOR DECK

EXTERIOR SHEATHING AS
SPECIFIED, THICKNESS PER
STRUCTURAL DWGS

3/8" FIBER CEMENT LAP SIDING, REFER
TO ELEVATIONS (COLOR & EXPOSURE
AS SELECTED BY ARCHITECT)

PROVIDE SEALANT (AIR SEAL)
BETWEEN GWE AND STUD &
STUD AT ALL SILL AND TOP
PLATES AS SPECIFIED

CONTINUQUS 2 1/2" METAL RUNNER
& 24 WOOD SILL PLATE (SECURE
TO FOUNDATION) OVER SILL SEAL,
SILL GASKET)

E4A - BLDGS B,C,D - LOAD-BEARING, TYPICAL FIBER CEMENT SIDING

Scale : 11/2"=1-0"



H Windows

Standard powder coating 3/4" Extension jambs loose or
paint. 10-year warranty applied, glued and stapled for up
meets AAMA 2604 to 10" wall thickness

High Performance Low-E Glazing depth from 17 to 1-3/8"
glass with warm-edge (multiple glass options available)
technology and argon gas

for superior performance

R et Removable interior wood grilles,
emovable glazing cap  axterior aluminum grilles or
makes glass replacement  gimylated divided lites.

Glazing system is vented and
weeped to ensure dissipation of
any moisture potential.

Pro-Lon™ Weatherstripping

(kerf-mounted, closed cell)

Sloped aluminum sill to
facilitate drainage

Composite wood/
aluminum sash for stability

Butyl thermal/moisture and thermal performance
barrier

Weep holes for
superior drainage



AIR INFILTRATION

WATER RESISTANCE
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TYPICAL TYPICAL TYFICAL DP 30 DP 40 AW 0"
DOUBLE SLIDER CASCEMENT HWINDOW | eading Wood
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STRUCTURAL uvave THERMAL
200
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ENERGY:

STAR
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H Windows




Townhome/Duplex



Heating & Cooling
(Townhome/Duplex)

A Air-Source Heat Pump (ASHP)

I Individual ASHP System at each Unit for both
Heating and Cooling

A1 Wall Cassette Ductless Style Indoor Unit for 1st Floor
Living/Dining Area

A1 Horizontal Ducted Style Indoor Unit for 2nd/3rd Floor
Bedrooms with Brief Ductwork for Air Distribution

A1 Outdoor Unit



Typical Townhome Unit Plan
Outdoor Unit

Horizontal
Ducted

5 HVAC TYPICAL 2BR UNIT 2ND FLOOR PLAN A HVAC TYPICAL 2BR UNIT 1ST FLOOR PLAN

SCALE: 1/4"=1'(" UNIT B-03 SHOWN SCALE: 1/4"=1'0" UNIT B-03 SHOWN




Wall Cassette Indoor Unit




Horizontal Ducted Indoor Unit



