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PrOjeCT summary

Overview:

• Attached Duplex Housing
• Alternate option to non-profit home 

building organizations

Key faCTs:
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siTe LOCaTiOn:
• Brewerytown, Philadelphia, 

Pennsylvania
• Climate Zone: 4a, mixed-humid
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design gOaLs:

dayLighT LeveLs: 3Pm

dayLighT LeveLs: 9am

• Exceed Baseline 
Standards

• High Performance
• Natural Daylight 

Analysis

Illuminance values 
of Lighting Analysis

Level 1 Level 2 Level 3
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COmParisOn TO 
PhiLadeLPhia hOmes:

fire waLL / rOOf COndiTiOns:

wesT eLevaTiOn:

Typical Philadelphia Duplex

Typical Habitat Duplex

New Affordable Zero Duplex

Typical Philadelphia Rowhome

Unit 1

Roof Roof
30” Min.

30” Min.

Roof

Roof

Unit 1 Unit 2Unit 2
Unit 1

No Openings Permitted 
within 4’ on Each Side

Unit 2

Class B Roof 
Covering

1 Hr. Protection for 
Structural Support

1 Hr. 
Assembly

2 Hr. Fire Wall

Rear Yard
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TransfOrmaTiOn frOm TyPiCaL duPLex TO new affOrdabLe ZerO hOmes:

sOuTh eLevaTiOn:

Typical Duplex 
Form

New Affordable Zero 
Duplex Form

View Towards W. Girard Avenue
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1. Living Room
2. Dining Room
3. Kitchen
4. Bedroom
5. Bathroom
6. Walk-in Closet
7. Roof Deck

PrOgram Key:

naTuraL venTiLaTiOn: Unit 1 Dining Room

1

1 2

2
3

5

5

5

5
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CirCuLaTiOn:

Unit 2 Living Room Unit 2 Kitchen

• Aging in place
• ADA accessibility

L1

L2

L3
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energy anaLysis 
sTraTegies:

sefaira uniT 1:
Unit 1 Annual Energy Use (kBTU)

Appliances 19118

Heating 149189

Cooling 1482182%

10%8%

sefaira uniT 2:
Unit 2 Annual Energy Use (kBTU)

Appliances 19118

Heating 139494

Cooling 14185
81%

11%8%
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energy anaLysis 
sTraTegies:

36rem/raTe uniT 1 w/O Pv: 39rem/raTe uniT 2 w/O Pv:

Annual Consumption Annual Consumption

HERS Reference
Unit 2 w/o PV

HERS Reference
Unit 1 w/o PV
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Pv sysTem:

Pv dOubLe sided CeLL: Pv LighT 
absOrPTiOn:

Double Sided Cell. Digital image. LG NeON 2 
Module. LG, 2015. Web. <http://www.lg.com/us/
commercial/solar-panels/lg-LG315N1C-G4>.

Light Absorption Cell. Digital 
image. LG NeON 2 Module. LG, 
2015. Web. <http://www.lg.com/
us/commercial/solar-panels/lg-
LG315N1C-G4>.

rem/raTe uniT 1 wiTh Pv: rem/raTe uniT 2 wiTh Pv:

HERS Reference
Unit 1 with PV
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HERS Reference
Unit 2 with PV
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• Self contained system 
• Insulation and structure are pre-assembled 
• Panels are stacked and joined to form a 

complete sealed envelope with minimal labor 
and can be assembled quickly

sTruCTuraL insuLaTed PaneL sysTem:

• Pre-insulated formwork for foundations
• More efficient and quicker to assemble than 

traditional wood formwork.

insuLaTed COnCreTe fOrms sysTem:

“iTs LiKe buiLding wiTh LegOs 
and any unsKiLLed

vOLunTeer Can PuT TOgeTher 
The fOrmwOrK”

~Habitat Philadelphia on 
ICF construction

Typical Stud Framing

Advanced Stud Framing

SIPs Construction

Concrete Forms. Digital image. Insulated Concrete Forms. Advanced NRG, 2012. 
Web. <http://www.advancenrg.com/concreteforms.html>.

Sill Plate Rebar

Concrete

Furring Strips

2.25 inch (EPS)
Expanded Polystyrene 

Foam Insulating Panels

Electrical Outlet

Drywall

“Energy-Efficient Framing, A.k.a. Advanced Framing.” Green Building Advisor. N.p., n.d. Web. 8 Apr. 
2016; Gibson, Scott. “High-Performance Walls.” Home Power. N.p., n.d. Web. 8 Apr. 2016.
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seaLing The enveLOPe:

ThermaL barrier:

The thermal barrier exists within 
both the SIP and ICF system due 
to the fact that insulation is within 
these pre assembled systems.

vaPOr barrier:

Sheeting is applied directly to the 
exterior face of these systems 
underneath the exterior finishes.

mOisTure barrier:

The moisture barrier exists at the 
ground, roof and foundation while 
the exterior walls just repel the 
water to the ground.



Intro | Goals | Design | Energy Analysis | Constructability | Financial Analysis | Space Conditioning | Envelope | IAQ | Innovation

Accounted 
Construction 
Costs = 100%

Accounted 
Construction 
Costs = 100%

uniT 1: uniT 2:

Accounted 
Construction 
Costs = 66.6%

Accounted 
Construction 
Costs = 63.3%
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habiTaT fOr humaniTy vOLunTeer wOrK:
• Site Work Labor
• Framing Labor
• Envelope Sealant

habiTaT fOr humaniTy reduCTiOns:
• HVAC
• Plumbing
• Electrical

habiTaT fOr humaniTy TyPiCaL dOnaTiOns:
• Windows
• Doors
• Paint
• Washer
• Dryer
• Refrigerator
• Range/Oven
• Lighting
• Casework

Habitat for Humanity is able to reduce our costs due to 
the fact that they receive selection of building materials 
and appliances by donation as well as a portion of labor 
is done by volunteers.
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PLumbing sysTem:

Unit 1 Plumbing
Unit 2 Plumbing
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rainwaTer harvesTing + 
greywaTer sysTem:
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Installation of HardiPlank Siding. 
HardiPlank, 2013. Print.
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1. EF-44R-SS-NDD
2. XHD: #15 Self Drilling Fastener
3. EFL-44RNDD-1214-BLK Flashing
4. EPDM Sealing Washer
5. L-102-3 Compression Bracket
6. 3/8” Bonded Washer
7. 3/8” Flange Nut

Pv raCKing assembLy:

waLL / fLOOr deTaiL:

fOundaTiOn waLL / fLOOr deTaiL:

ECO-44R-NDD Product Guide. 
EcoFasten Solar, 2014. Print.
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dOOr deTaiL:

windOw deTaiL:
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rOOf deTaiLs:
• The party wall is an integral structural, thermal and 

fire resistant element
• The air gap within the party wall aids in the 

reduction of noise and the spread of fire between 
the units
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• ReCoupAerator 200DX ERV System
• Mitsubishi Ductless System

sysTems:

ERV. Digital image. Ultimate Air: Energy Efficient Ventilation. Web. 

<www.ultimateair.com>. 

Second Floor Mechanical Plan
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aPPLianCes: maTeriaLs sOurCe maPPing:

• LG Studio 
Series 
Dishwasher

• Frigidaire 
Top Mounted 
Refrigerator

• Glacier Bay 
2-piece Single 
Flush Round 
Toilet

• Frigidaire Induction 
Electric Range 
with Self-Cleaning 
Convection Oven
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COmParisOn Of design ParameTers:
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• Meet or Exceed Baseline Standards of DOE NZRH, IECC 
2009, and Philadelphia Habitat for Humanity Criteria

• High Performance Exterior Envelope
• Achieved Direct Natural Daylight Values of 70% at 9am and 

60% at 3pm Versus a Typical Philadelphia Rowhome with 
an Average of 30%

• HERS Score w/o PV: Unit 1 = 36 and Unit 2 = 39, HERS 
Score w/ PV: Unit 1 = -2 and Unit 2 = -2

• Total Cost Built at a Habitat for Humanity Rate is 36% Less 
Than Our Home Built at a Developer Rate


