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PROJECT SUMMARY

» Attached Duplex Housing Unit 1 Unit 2
» Alternate option to non-profit home

o o Square Footage: 1,414 1,060
building organizations

Bedrooms: 3 3
Bathrooms: 2.5 2
HERS w/o PV: 36 39
HERS with PV: -2 -2
Monthly Net Zero Ready
Utility Costs: $56 $46
Monthly Utility Costs
with Renewables: $5 $5
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SITE LOCATION;

» Brewerytown, Philadelphia,
Pennsylvania
* Climate Zone: 4a, mixed-humid
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DesicN GOALS:

 Exceed Baseline
Standards

* High Performance

* Natural Daylight
Analysis

3850
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2000
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300
0

lluminance values
of Lighting Analysis

Tl

Brewerytown | Habitat for = New Affordable
Rowhouse Humanity Zero Homes
Dwelling Unit 1. 1,414
Sq. Ft.: 1,252 1,070 Unit 2: 1,060
Unit 1: 3/2.5
# Bed/Bath: 2/15 3/15 Unit 2: 3/2
Unit 1: $168,763
Cost: .
$252,750 $160,000 Unit 2: $175,321
Monthly Unit 1: $56
Utilities: $150-$200 Unit 2: $46
R-Roof: 38 38 40
R-Wall: 13 30 30
Minimum
Standards & LEED Silver, | Energy Ready, LEED
None Energy Star, |Platinum, Energy Star,
Programs: Advanced EPA, Water Sense
Framing, IAQ

1
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DAYLIGHT LEVELS: 3PM
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COMPARISON TO FIRE WALL / Roor CONDITIONS:

PHILADELPHIA HOMES:
No Openings Permitted

within 4’ on Each Side
\\\; Class B Roof

[ 30" Min.
Roof | |Roof

Covering

1 Hr. Protection for
Structural Support

1 Hr.
Assembly

2 Hr. Fire Wall

Unit 1
Unitl P Unit2 Unitl f| Unit?2

Typical Philadelphia Duplex

WEST ELEVATION:

—

New Affordable Zero Duplex

The New

Afff Yrdable Rear Yard
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TRANSFORMATION FROM TYPICAL DurPLEX TO NEW AFFORDABLE ZERO HOMES:

New Affordable Zero
Duplex Form

Typical Duplex
Form

SouTH ELEVATION:

The New

Afff Yrdable
£er Homes

3 ‘-'j'_;._ Miew Towards W. Girard Avenue
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N v ! WAN s ProcrAM KEY:

Living Room
Dining Room
Kitchen
Bedroom
Bathroom
Walk-in Closet
Roof Deck
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Unit 1 Dining Room

A4

==l

ntro | Goals i ner nalysis | Constructabilit inancial Analysis ace Conditionin nvelope nnovation
Homes [ Goals | Design | E gy Analy C bility | F | Analy Sp Cond g | Envelope | IAQ | |



CIRCULATION:
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HERS Index

s

- 150
: . - 140
New Affordable ﬁ;ﬁl_lgz
IECC 2009  DOE NZRH R.5 . L 130
Zero Homes
Ceiling R-Value 38 49 50 i T 120
Wall R-Value 13 20 35.7
Floor R-Value 19 19 21 110
Basement Wall Reference 11 a0
Home
R-Value 10/13 10/13 23.6
Window SHGC NR 0.25 0.25 o
Window U-Value 0.35 03 0.2
AFUE 90% 90%
SEER 15 17 70
HSPF 9 9.8
ASHRAE 62.2 1.4 cfm/W; no heat
Ventilation System exchange 1.4 cfm/W TR
Infiltration (ACH50) 25 i Limit 1 wia PV
Water Heater 3 6 3 9
Energy Factor Electric: EF = 2.0 EF=275
10
Lnit 1 with PV - 0 Unit 2 with PV
-2 - -2

A E'O rdable
JS ar
ol Homes

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



ENERGY ANALYSIS

STRATEGIES:
SEFAIRA UNIT 1; SEFAIRA UNIT 2:
Unit 1 Annual Energy Use (kBTU) Unit 2 Annual Energy Use (kBTU)

[WAppliances 19118
Heating 139494
.Cooling 14185

I Appliances 19118
I Heating 149189
M Cooling 14821

The New
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ENERGY ANALYSIS

BUnit 1 w/o PV BUnit 2 w/o PV

STRATEGIES:
REM/RaTE UNIT 1 W/0 PV: 36 REM/RaTE UNIT 2 W/0 PV: 39
Annual Consumption Annual Consumption
80.0 60.0
70.0 50.0
2 090 = 40.0
% 50.0 % :
S 40.0 s 300
= 300 = 200
20.0
10.0 10.0 L
0.0 - lj 1 o 0.0 L™ 1 - :
g 2 2 g 9 g £ 2 g g =
© © © c S © © © c S O
o) Q o O S o) Q o) @ o K
T @) E ol 8 T @) E ol 8
s & 0 s & ©
"HERS Reference © c WHERS Reference T c
=z ¢ o =z ¢ o
[9p)] wn
c <
e o
—1 -
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PV SysTeEM:

REM/Rate UNIT 1 witH PV

Annual Consumption

Annual Consumption

REM/RaTeE UNIT 2 wiTH PV:

100.0 70.0
60.0
Unit 1 Unit 2 C 750 <. 500
Roof Area 530 SF 1022 SF § 50.0 § 300
Roof Slope 375 degrees| 37.5 degrees g 250 GEJ %88
Annual Electrical Use 8662 kWh 7087 kwh = 00 = 00
DC System Size 6.93 kW 5.67 kW -25.0 388
# 315W Panels 22 18 -50.0 -30.0
(@)} (@)} (@) n 0 — (@)} (@)} (@)] $ [%) —
Panel Coverage Area 388.3 SF 3177 SF £ £ £ & 2 < £ £ £ g 2 <
- S ©° o c 8 O S ©O © c 8 O
g g o] Q o 0] ]
HERS Score with PV 2 2 L 8 L £ % = L 8 L £ g =
= o +— = Q. +—
WHERS Reference % < 2 BHERS Reference % < 29
mUnitlwithpry = $ & mUnit2withpy = 9 &
c c
o o
— —
P\/ D OUBLE S IDED C ELL: PV I_ IGHT Photovoltaic Solar Resource of the United States
ABSORPTION;
Gas - ity =as
kWh/m?/Day
SiOcH !Slfﬁix:H Glass + . P I EEE::%
= g
Emitter i ' | ig;o 35
SIOXH/SiNCH ﬁﬁ{ﬂm
Backsheet ==~~~ .- » ﬁﬁgfﬂ

LG NeON™ 2

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

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

w

IINREL
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STRUCTURAL INSULATED PANEL SYSTEM:

» 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

INSULATED CONCRETE FORMS SYSTEM:

* Pre-insulated formwork for foundations
* More efficient and quicker to assemble than
traditional wood formwork.

“ITS LIKE BUILDING WITH LEGOS
AND ANY UNSKILLED
VOLUNTEER CAN PUT TOGETHER
THE FORMWORK"

~Habitat Philadelphia on
ICF construction

The New
Afff Yrdable
Zer

L1 LI

Typical Stud Framing

[ T

Advanced Stud Framing

I I 1 |

‘—l'

SIPs Construction

“Energy-Efficient Framing, Ak.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.

Sill Plate

Electrical Outlet

Furring Strips

2.25 inch (EPS)
Expanded Polystyrene 7
Foam Insulating Panels ="

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

THERMAL BARRIER:

T

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

The New
Afff Yrdable
Zer

Homes

\VAPOR BARRIER:

I I

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

MoISTURE BARRIER:

[
I
-
=

I I

m
T

The moisture barrier exists at the
ground, roof and foundation while
the exterior walls just repel the
water to the ground.
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UnNiT 1; UNIT 2:

Unit 1 Developer Rate Unit 2 Developer Rate
& Site Work @ Site Work
@ Foundations @ Foundations
@ Framing @ Framing

@ Exterior Finishes @ Exterior Finishes

@ Major Systems @ WMajor Systems

2@ Interior Finishes = Interior Finishes

0 Final Steps “ Final Steps
Accounted Accounted
S Construction Construction
10.8% Costs = 100% Costs = 100%
Unit 1 Habitat for Humanity

@ Site Work @ Site Work

@ Foundations @ Foundations

@ Framing ® Framing

@ Exterior Finishes
@ Major Systems

@ Exterior Finishes
@ Major Systems

" Interior Finishes Interior Finishes

0 Final Steps @ Final Steps

@ Volunteer / Donation @ Volunteer / Donation
Accounted Accounted

Construction
Costs = 66.6%

Construction
Costs = 63.3%

The New
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er . . .
Homes Intro | Goals | Design | Energy Analysis | Constructability | Financial AnaIyS|s | Space Conditioning | Envelope | IAQ | Innovation



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.

Financial Chart

e Site Work Labor Site Work
. Framing Labor Foundations
» Envelope Sealant Framing

Exterior Finishes
Major Systems
Interior Finishes

- HVAC . Final Steps
* Plumbing Total
* Electrical
Financial Chart
Site Work
 Windows Foundations
 Doors Framing
* Paint Exterior Finishes
e Washer Major Systems
e Dryer Interior Finishes
» Refrigerator Final Steps
. Range/Oven ‘aolunteer / Donation
« Lighting Total
» Casework
The New
“iomes

Unit 1
$13,303
$20,983
540,596
$21.499
$34,000
$58,755

$9.708
$199,544

Unit 1 HfH
$13,303
$20.583
$40,596
$15,399

$5,500
$35,650
$5,460
551,575
$140,8M

Financial Chart
Site Work
Foundations
Framing
Exterior Finishes
Major Systems
Interior Finishes
Final Steps

Total

Financial Chart
Site Work
Foundations
Framing
Exterior Finishes
Major Systems
Interior Finishes
Final Steps
‘aolunteer / Donation

Total

Unit 2
11,876
$22.612
542,709
$22 966
$30,258
$49,358

$9,104
185,983

Unit 2 HfH

11,876

$22 612
542,709
$13,043
$5,000
$36,822
$5,368
571,013
$141,430
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PLUMBING SYSTEM:

S
i M
i

B Unit 1 Plumbing
l Unit 2 Plumbing

The New
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RAINWATER HARVESTING +
(GREYWATER SYSTEM:

The New
Afff Yrdable
Zer

__——— SOLAR PANELS
///// _——— FLASHING/ GUTTER
e 2'x6" RIDGE BOARD
© 7 VAPORBARRIER

s 0SB
-7 SIPS PANEL SCREWS
: SIPS PANEL

ANGLED MOUNTING
PLATE
2'x10" TOP PLATE \ QEJETLEED MOUNTING
2'%8" SIPS CAP —— |
(2) GWB SHEETS /// \\\— 2"x10" TOP PLATE
osB — |17 \——— 2'x8" SIPS CAP
SIPSPANEL — [~ 1 < ——— (2) GWB SHEETS
0SB f=———— 0SB
PYTa— <4 — SIPS PANEL
4 0sB
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The New

~"Homes

Flashing behind to add an
additional layer of protection
fram water infiltration

Extend flashing
1inch onto the

course below
Installation of HardiPlank Siding.
HardiPlank, 2013. Print.
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STONE TOP PLATE —__

TRIM BOARD j
2"x10" TOP PLATE
/

2"x8" SIPS CAP — -

/

/ A
SIPS PANEL "~

/
0sB—~ //

VAPOR BARRIER —~
3/4"FURRING —

HARDI-PLANK SIDING —~
2"x8" SIPS CAP —.

[
T 2"x12"END PLATE

2"x10" SIPS CAP
— 1"PAVERS
—— VAPOR BARRIER
—0sB
[~ SIPS PANEL

¥
SIPS SCREW

rl

~
2"'x10" BASE PLATE —_~

MARVIN WINDOW ——__

2'x10" TOP PLATE
2'x8" SIPS CAP —
[ b

2"x6" TRELLIS J

2"x8" SIPS CAP //
2'x10" BASE PLATE

VINYL RAILING BN
\

_—DOOR MOLDING
=

\tOSB
2"x8" I-JOIST

GWB
P 2"x8" WOOD BEAM
j— TRIM BOARD

~— TRIM BOARD

_——DOOR FRAME

,—THRESHOLD

/ /—3/4" WOOD FLOORING
/

/
% // [~ 3/4" PLYWOOD ‘

2'x10" TOP PLATE —

2'x8" SIPS CAP J;/
2'x10" BASE PLATE —

2"x8" SIPS CAP—‘%/‘ =

GRADE

ICF FORMWORK —~
VAPOR BARRIER
STUCCO FINISH

SIPS SCREW ‘

X
\L 2'x10" I-JOIST
\L 2'%10" WOOD BEAM
- CONCRETE FILL
. ICF FORMWORK

o ewe

/6" CONCRETE SL{-\B
6" RIDGED INSULATION
VAPOR BARRI ER‘

CONCRETE FOOTING \

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



>

GWB |

0SB —-. /

2"x8" SIPS CAP ] :

v 4

2'x10" BASE PLATE j

%! v

WALL BASE ;

3/4" WOOD FLOORING f
3/4" PLYWOOD \ ; |
212" 14OISTS || | 7 ; ¥

GWB AN
WOOD MOLDING

o8~

ews —~ A

EF-44R-SS-NDD

XHD: #15 Self Drilling Fastener
EFL-44RNDD-1214-BLK Flashing
EPDM Sealing Washer

L-102-3 Compression Bracket
3/8" Bonded Washer

3/8" Flange Nut

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

No gk wWNE

O]

(O]

© O

HARDI-PLANK SIDING

SIPS PANEL

3/4" FURRING

VAPOR BARRIER

0SB

- NAIL 16d 16" OC

ENERCEPT RIDGE PANEL

2"x10" TOP PLATE

2"x8" SIPS CAP
0SB
SIPS PANEL

3/4" WOOD FLOORING

A\
\/ i
M 374" PLYWOOQOD
| _
L |
\
! ' e
ENERCEPT RIDGE PANEL — 223071018
=
! 2x12" TOP PLATE
CONCRETE FILL
—
: ICF FORMWORK
|[GRADE
. GWB
|CF FORMWORK —
i ) 4 6" CONCRETE SLAB
VAPOR BARRIER — 7 \/
X 6" INSULATION
STUCCO FINISH
/)
AVED

CONCRETE FOOTING
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Door DETAIL:

FLASHING — ) < WlNDOW DETA”_:
e ;
DOOR MOLDING — ) . « FEESGED
Al AN Z'%5" SIPS CAP
2'%8" SIPSCAP || ~._  DOORMOLDING
1 . [2"%x10" TOP PLATE
F%10" BASEPLATE — “— DOOR FRAME
‘ TRIM BOARD GWB
R METALDRIPEDGE —— Ml | ——— wooD TRiM
N A
( \\\ WINDOW FRAME = WINDOW GLAZING
(== \\
~—— DOOR GLAZING
4"x4" TRELLIS POST N _~—— WOOD DOOR
N -
VINYL RAILING — e
v | I
|
J /~ THRESHOLD WINDOW FRAME e
|DﬁlOR| S"-\T o N / /- 34"WOooD FLOORING METAL FLASHING | WOOD SILL
N = [} P
TREX DECKING —~|| "Ll | // Vam 34" PLYWOOD TRIM BOARD — ——— =i _~—— GWB
Th [UEBR—A g ) -
|- \,_ — [2"x10" TOP PLATE ———
2'x14" WOOD TRIM = %
Bl e 2'x8" SIPS CAP
ENERCEPT RIDGE PANEL — A ™
/’/ L] —
2"x12" DECK BEAMS — )
—I N
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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

SOLAR PANEL
FLASHING CAP

VAPOR BARRIER
osB

SIPS PANEL

2"x14" FASCIA BOARD
2"%10" SIPS CAP

0sB

DRIP EDGE

HARDI-PLANK SIDING
3/4" FURRING
VAPOR BARRIER

osB

SIPS PANEL

N ‘
S i5IPS SCREW oy

IANGLED METAL PLATE

ICAULK AND SEAL JOINT

2"x10" TOP PLATE

Pxg" SIPS CAP

lawe

N 0sH

[2"x6" BEAM

2"x8" JOIST

'] <~ — — WOODMOLDING

ANGLED MOUNTING

2"x10" TOP PLATE /|

ANGLED MOUNTING PLATE
CAULK AND SEAL JOINT

GWB

2"x6" JOIST
WOOD MOLDING
2"x6" BEAM

0SB

GWB

PLATE

2'x8" SIPS CAP
(2) GWB SHEETS

0SB o |/

SIPS PANEL
0osB
AIR GAP

SOLAR PANELS
FLASHING/ GUTTER
2"x6" RIDGE BOARD

VAPOR BARRIER
OSB

SHINGLES
SIPS PANEL SCREW
VAPOR BARRIER
0SB

GUTTER

SIPS PANEL

2'x14" FASCIA
210" SIPS CAP
0SB

SOFFIT BOARD
2'x10" TOP PLATE

2"x8" 8IPS CAP

SIPS PANEL

OsB

VAPOR BARRIER

3/4" FURRING

HARDI PLANK SIDING

SIPS PANEL SCREWS

SIPS PANEL

ANGLED MOUNTING
PLATE

2"x10" TOP PLATE
2"x8" SIPS CAP
(2) GWB SHEETS
OsB

SIPS PANEL

OosB
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SYSTEMS:

» ReCoupAerator 200DX ERV System
* Mitsubishi Ductless System

' - 154 cimmm | |
\
% I 94 cfm [
= .
§123 cfm E: 7 A
‘I £ U i
— ssecimia]| || [] £ moscif
L | 12' 7 F =
9" i FHHHHHU 7 [ 170 27icfm
g 123 ¢cfm N 14x8 =]
% st 600 cfm
[123eim e Radibn Pipe| @ 17| EZ';:‘;?; rtﬁ
! 8 P i - . mRoof,v i
I
1 || Exhaust to
Basement
7 J 175’! x
. - : 7
T e HD = IJ@—&-H#—H—H—H—H—H—H—O—H
L : 250@2’ =11 124 cfm
ERV. Digital image. Ultimate Air: Energy Efficient Ventilation. Web. 128 F [F T —— ﬂ,: m +'J.‘124 oo
<www.ultimateair.com>. cfm . L 85cim | o P i |
Y ‘ [ ) —Radon Pipe
L a 6 to Roof
“ [ ;T—up{lZB cim 1 [ mim 85 cim
B Supply
N BEIED Second Floor Mechanical Plan
The New Exhalist

_AHOJdQI Hle
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» » Frigidaire
Top Mounted
Refrigerator

e LG Studio
e = .
‘ Series
Dishwasher
|
['
[

* Frigidaire Induction
Electric Range
with Self-Cleaning
Convection Oven

St * Glacier Bay
' 2-piece Single
| Flush Round

= Toilet

The New i
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Brewerytown Make it Right Phila. Habitat Unit 1 Denit2 | Unit 1 Habitat | Unit 2 Habitat
Rowhouse | Foundation | for Humanity |Developer Rate Ratep Rate Rate
Dwelling Sq.
Ft.: 1252 1400 1070 1414 1060 1414 1060
Bed/Bath: 2 Bed/1.5 Bath |3 Bed/2 Bath |3 Bed/ 1.5 Bath |3 Bed/2.5 Bath |3 Bed/2 Bath |3 Bed/2.5 Bath |3 Bed/2 Bath
Construction
Price: $209,055 $140,000 $112,000 $199,844 $189,039 $140,891 $141,430
Sale Price: $298,650 $200,000 $160,000 $281,947 $277,251 $187,027 $195,617
Price after
Incentives: $298,650 $200,000 $160,000 $250,341 $246,334 $168,763 $175,321
Monthly
Morgage Price
w/ Utilities &
PV: $1,154 $773 $618 $970 $952 $654 $678
Energy Energy Ready,
LEED, Minimum LEED | Energy Ready, g -4 | ppp |ENergy Ready, |/ pey
Earthcraft, . LEED Platinum, . LEED Platinum, -
Standards + Silver, Energy Platinum, Platinum,
. None Energy Star, Energy Star, Energy Star,
Programs: Advanced Star, Advanced EPA Water Energy Star, EPA Water Energy Star,
. Framing, IAQ ’ EPA, Water ! EPA, Water
Framing Sense Sense Sense Soas

The New i
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B ‘Baseline Standards of DOE NZRH, IECC

. 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: Unit1=-2and Unit 2 =-2

S » Total Cost Built at a Habitat for Humanity Rate is 36% Less

Afff Yrdable Than Our Home Built at a Developer Rate
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