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02 // Our SToRrY // THE CLIENT
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STATE CoLLEGE COMMUNITY LAND TRUST

66 What is the point of buying your own home, if you cant afford to live in it? 9

—peg %ﬂ”’lé/‘/d:é Board Member of SCCLT

Private, nonprofit, Focus is on buying, . .
: I . Acquires properties through
community-based rehabilitating, and selling ;
T donation or purchase.
organization. houses.

Formed in 1996 at the
request of State College
Borough.

Over 30 households Separates ownership of the
land from the home.
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02 // Our STorY // THE CLIENT
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STATE CoLLEGE COMMUNITY LAND TRUST

What is the point of buying your own home, if you cant afford to live in it? “

—peg %QMA/‘[C( Board Member of SCCLT

Design and build a
moderately priced, owner-
occupied duplex utilizing
advanced and long-term
cost-effective green
technology.

Develop a sustainable
project “using best
practices to create

lasting environmental,

economic, community and
organizational vitality.”

The Duplex:

2 Units, 3 Bedrooms, 1.5

baths with approximately

1250 square feet of living
space in each unit.
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02 // Our STorY // THE PROCESS

Revitalize local architecture,
incorporating heritage and history.

Consider the life of the building and
its components, their initial cost, and
the energy implications.

Sensitivity to budget; long-term
affordable housing, not only
looking at initial cost.

Design a duplex that fits to 0O

the SCCLT's unique financial Passive solar design to reduce
agreement structure. ELINES heating loads in the home.
Create a landmark for the State Option for solar PV in the design
College Community, a symbol of ~ for future net zero energy home.
what affordable housing can be. :

Meet the DOE Zero Energy
Ready home technical
guidelines.

Communicate individuality and
identity for each of the homes.

Engage Everybody Early on Everything,
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Our Story

Community
meeting and
design charrette
including students
and SCCLT

members.

AN )

G

Fall
Semester
I S I Y —e
Project Team ' Project
. goals Presentation )
Conception meeting, to SCCLT Completion
progress and community
members.

Architecture presentations.
class 497E
sub-teams

decided. Preliminary
design meeting

with the State

College Community

Land Trust
(SCCLT).

Designing,
writing and
production,
team design
studio.
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O3 // HERITAGE PRECEDENTS
The “"Bank Barn”

\AY

AA

— UNIVERSITY —

! raditional PA barn from the Historic Ameri
Bpildir_}g Surve_y (HABS), Lib_rary__q Congr

+ Space for car to turn
+ Clear division of ext. epace
+ Privacy

+ Berming provides insulation

+ Snow mgmt. (pitched roof)

The “Pennsylvania Farmhouse”

+ Equal access to views
+ Tight envelope

UNIVERSITY —

+ Space for car to turn
+ Privacy

- Increased site work?
- Need for retaining walls
+ Snow mgmt. (pitched roof)

+ Equal access to views
+ Tight envelope
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O3 // VisuaL PREFERENCE SURVEY

Most Preferred Choices
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Building form // Bank Barn Interiors // Rustic Modern Exterior // Board and Batten
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North-South orientation for solar gain
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North-South orientation for solar gain
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10 degree shift in N-S orientation to maximize street presence
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North-South orientation for solar gain
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10 degree shift in N-S orientation to maximize street presence

Building bermed as a response to site topography
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North-South orientation for solar gain ‘Bank barn’ roof form respects historic regional context
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10 degree shift in N-S orientation to maximize street presence

Building bermed as a response to site topography
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North-South orientation for solar gain ‘Bank barn’ roof form respects historic regional context
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10 degree shift in N-S orientation to maximize street presence
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Units staggered for individuality

Building bermed as a response to site topography
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03 // DesIGN DECISIONS

> = S oo

North-South orientation for solar gain ‘Bank barn’ roof form respects historic regional context

=/

10 degree shift in N-S orientation to maximize street presence

o

!

Units staggered for individuality

Building bermed as a response to site topography Unique batten arrangement for each unit
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03 // DesioN GOALS

/
. ]/ Space
{

Unit 2 Unit 1

Clear demarcation Topography work
of land illustrating Taking advantage of sloping
the public and site, berming allows walkout
community space possibilities for bedroom floors.

Shared '\I

Ram
Garden




O3 // SERVICE AND LIVING ZONES
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L]
Ensures open plan with maximum @ @
living space and minimal but

interesting circulation patterns. | L




Including no-step entries,circulation L @ @

widths and bathroom design.
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O3 // DESIGNED FLEXIBILITY

LI

Space Flexibility for
changing needs:

space on both the first floor,
and the ground floor can be
converted from living space
to an additional bedroom
or vise-versa. This flexibility
allows for satisfaction of any
growing family’s needs from
small children to aging in
place.
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View of duplex from main site ent
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PENNSTATE Envelope Construction  Industry
Durability Documents Partners

04 // ENVELOPE DURABILITY R e Vo

N Tk Erergy S, Co.

F. X
The 4 Control Layers s-
Rain control layer VEBLIRORG HGA TN @ r@
| *DPSHEATHG
. T.Q.TRUS S_‘ SELF ADHEFEDROCF MEMEARNE ~
e Air control layer FLET A O oDsS o | SN
PHOTOWOLTAICRANEL 72 N
®  Vapor control layer f /<
® Thermal control layer z -
| AITIC ASSEMBLY:
| WOODTRUES M°0C N
I R-60 CELLOSE, LOOSEFLL - \
I

|
I
o l'i'cws

" A | I B e = SRRy ' S NG ) N
Unity of the a0 Tusslow b e . o ) =
EL . q-:? 1;.8' : ! EXTERIOR'WALL ASS EMBLY: !

E I I - | " - 64 AIEER CEMENT BATON

N * FIBER CEMENT
nve Ope' Tk AFANGSTRIFS g24'0C
ZXPS RIGIDINSLLETION

Foundation, Walls, T —
Fenestrations, and

ul Fawe

ROO'F. T, FIRST FLOOR SUBFLOOR
EL +%-8 1/ B
4 FFST FLOOR ASSEMELY:
B.O. JOISTS @‘) &
EL +8-7 112 11} DEEP TIWCOD JOETS
EXTERIOA BASEMENTWALL ows
FCONCAETEWALL |
45 RGID RELLATION
b T4 24° O L WOODSTUDWALL
E-; FILLED'WITH CELLULOISE INSULATION
Powe
TO.SLAB
EL +00° _
I

L mesewevrrioon assemey:
£ CONCRETESLAB
GMILPULYETHELENE YA POR BARRIER
KPS HED NSULATION
£ STONERAD:
FILTER FABHIC
UNDISTUREEDY NTVESCIL

T.O. FOOTING
EL -3-0°

L L

Transverse Building Section
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04.1 // FOUNDATION

Open cell low 3
density insulation

8" concrete
foundation wall

Dampproofing ——»

Kool e e e e e e et

5/8" gypsum board ceiling
2" XPS rigid insulation (R-10)

2x4 wall with unfaced cellulose
insulation (R-15)

5/8" gypsum board with latex
paint as vapor retarder

#¥3 " WOODTRIM

BASEMENT FLOOR ASSEMBLY:

4" CONCRETESLAB

6 MIL POLYETHELENE VAPOR BARRIER
2" XPS RIGID INSULATION
4"STONEPAD

UNDISTURBED/ NATIVE SOIL

CHab OWENS

TIMBER ROCK
HOMES

T.O.SLAB
EL.0-0"

* CONCRETE WALL W/ #5 HOR. BAR AND
#5SVERTICALBARS @ 6' 0.C

244 PTBASE PLATE

T.O. FOOTER

RADON MITIGATION

< a

Foundation Section Detail

[~ 2BSTONE

FORM-A-DRAIN

CONCRETE FOOTER 2 X 8"
W/ (2)-#4 HOR BARS

04.3.5 Summary of the comparison
of two below-grade wall systems

Cast-In-Place (CIP)

Superior Wall

e Energy
,= Performance | O O 000 ©000O
| '
\ :
O
Economy o000 0000
Granular fill ,.
ey’ ; /,, Local
2" XPS rigid insulation (R-10) - / Availability 00000 0000
Ease of
Construction 0000 00000
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Envelope

% Durability

04.2 // WALLS

5/8" GWB
2x6 @ 24" O.C.

Cellulose Insulation
1/2" ZIP Sheathing

2" XPS Board
Insulation

1x4 Furring Strips

Siding

Staggered 2:8

('”
il

iy

Construction
Documents

I

SIP Advanced 2x6

wood frame (ThermaSteel) wood frame
Energy
performance | 0O OO0 0000 0000
Cost o0 o000 (XYY 1)
Durability 0000 00000 0000
Local
Avistily | 00000 000 e0000
Ease of
Construction | @ @ @ o000 o000

EXTERIOR WALL ASSEMBLY:
14 FIBER CEMENT BATON

1‘2‘" FIBER CERENT
¥4 FURRING STRIPS @24" O.C,

2"XPS RIGID INSULATION

%" ZIP SHEATHING

2¥6 24" Q.CWOOD FRAMED WALL
WITH CELLULOSE INSULATION

'si" GWE

Location: Pittsburgh, PA; cold year; WUFI®

#

40

J/m’
1o T 2

750 §

500 § ©

250/ é

0§ =

! — T
00

]
1

500
[mmh]

>100- 400~ 80
10) gsm 60 £
¥ [
1 Ezoo 40 5
01 ;imo I |Hk 2 &

0.01 0 - 10

5.08
Extruded Polystyrene Insulation

01127 14 159
Cellulose Fibre Insulation _Interior Gypsum Board

vapor rearder
Oriented Strand Board

Cross Section [cm]

i
i
|
]

T e wean  wmaw mme wme wan e

Figure 04.1.2 - WUFI analysis
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04.3 // FENESTRATION

/l/‘ = 2" FIBER CEMENT PANEL

$" GYPSUM WALL ﬁ\
BOARD
i 2" XPS RIGID INSULATION
f\ 1" ZIP PANEL

ZPTAPE —— —~
— 3'x3 1" FIBER CEMENT TRIM
3uyo In
33 3" TRIM L] 1x4 WOOD FURRING
FULLY ADHERED METAL
OPEN CELL SPRAY FOAM FLASHING LAPPED
INSULATION OVER WINDOW FLANGE

FIBERGLASS FRAMING UNIT

Window Detail 04.3.1

OPEN CELL SPRAY FOAM

04.3.6 Comparison of three different window frame material INSULATION
| P DOUBLE PANE INSULATED

{ ZIP TAPE AND BACKDAM ﬁ GLASS W/ ARGON FILL

/ FIBERGLASS FRAMING UNIT

e 2" XPS RIGID INSULATION S
Wood Fiberglass Vinyl ‘
1/2" ZIP PANEL | / SEALANT
Energy v
Perfor 00000 0000 o000
e 2'X6" 24" 0.C. WOOD STUD ‘ s METAL FLASHING
WALL WITH CELLULOSE CAVITY ~ 11

Co:t (L L 0000 00000 INSULATION 1x4 FURRING STRIP

N a2 1n /\ ~ , 33 1" FIBER
Durability PP e0000 © a3 2" TRIM CEMENT TRIM
Pt 5/8" GYPSUM N = HIB
ey | 0000 0000 00000 L aoRRD ﬁ\ L 5"FIBER CEMENT

> PANEL

Strength 0000 00000 0O

Window Detail 04.3.2
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04.4 // RooF

ZIP Roof Sheathing

Truss

Top chord of truss
serves as
ventilation layer

R-60 Cellulose

ZIP Sheathing acts
as wind baffle

Closed Cell Spray
foam over top plate
for air sealing

GWSB Ceiling

Vented with Attics

Roof 18 - 30in Blown
Cellulose Insulation

Envelope
Durability

4.3.2 - Comparison of different roof assemblies based on various criteria

Vented without  Unvented with  Unvented without
Attics ttics Attics
(Cathedral Ceilings) (Cathedral Attics) (Cathedral Ceilings)
Roof 3A - 11.5in Dense _ feof 6925 Dorse Pk
Pack Cellulose + 1in XPS Celldose in Dimensional Lumber
inside Enginoered | Joist &1 KPS Bxrer il

Roof 7A - 12in EPS
"+ Structurally Insulated

ATTIC

Energy
Performance
(R-value)

Cost

Durability

Material
Embodied
energy
Local
Availability

Ease of
Construction

Construction Industry
Documents Partners
CHap OWENS
ROOF ASSEMBLY:

METALROOFING, 29 GA, PAINT FIN

CK
HOMES

3+ 2P SHEATHING

SELF ADHERED ROOF MENERANE
2-0° INFROMWEXTERIORWALL
WOODTRUSS 24" 0.C.

14" LOOSE FILL CELLULOSE INSULATION —///

V
7% RIM BOARD
FIBER CEMENT FASCIA
GUTTER
X
N
=
/5" GYPSUMWALL BOARD
i FIBER CEMENT VENTED SOFFIT ]
- z 242 WOOD NAILER
>' ™ CORACVENT
" #X3 $ FIBER CEMENT TRIM
” I X6 WOODTOP PLATE
’. CLOSED CELL SPRAY
bz i FOAMINSULATION
Roof Section Detail 04.4.1
3 o o
ROIOF ASSEMELY:
METAL ROOFMG, 29 GA, FANTFH
4" 2P SHEATHIMG
SELF ADHERED RO OF MEMERARE
Z-07 [N FROM'WECTEHOR WRLL o,
WOODTRUES M°0.C [—
—
/ N
PHOTCAOITAIC PANEL )
"
™,
",
"
.,
o

AITIC ASSEMBLY:
WOODTRUES 4" 0.0
R-50 CELULOSE, LODSEFLL

FGHE

—
EXTERIOR'WALL ASSEMELY:
T4 FIEER CEMENT BATON

Roof Section Detail 04.4.2
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04 // ENVELOPE

The 4 Control Layers

Rain control layer
e Air control layer
®  Vapor control layer

® Thermal control layer

Unity of the
Envelope:
Foundation, Walls,

Fenestrations, and
Roof.

URABILITY

#WOODFLOOR

3.
3 suBrLoon \

1 4 W0ODTRM

BASEMENT FLOOR ASSEMBLY:

4" CONCRETE SLAB

6 MIL POLYETHELENE VAPOR BARRIER
2" XPSRIGID INSULATION

4" STONE PAD

UNDISTURBED/ NATIVE SOIL

Construction
Documents

pr—
WELROORNG 29G4, ANTF
E—
SELEADHEREDRO HEHBEANE
20 NFRONVETERORWAL
——

26 RIMBOARD
FIBER CEMENT FASCIA
GUTTER

T.O.FIRST FLOOR CEILING.

202 WO0D NALER EL.+17-9 118"

FX3 ¥ FIBER CEMENT TRIM
26 00D TOP PLATE

CLOSED CELL SPRAY
FOAMINSULATION

pRm——
[ptum———
f—

1X4 FURRING STRIPS 824" O.C.
2 RGONSIATON
Fapsientin

26280 WOODFANED WAL
W CLOSENSULATON

Fow

X3 1 FIBER CEMENT TRIM
| PHIAMPERVIAFIBERGLASSWINOOW

/wooovnunuwsm

TO. FIRST FLOOR SUBFLOOR,

EL 498 18"
2H6WOOD BLOCKNG
ORAVENT
[ smcusm
[T foumsuwion
26 WOOD FRAMING @ 24 OC.
ORAVENT
e STSLLPLATEW 2 DAMANCHOR
80T 66 0C TN
12'0FF CORNERSAND END OF BOARDS.
50510
GRAVELBACKFL 5
WIGEOTEXTIE FITER : f—VERPEGBLES 10" WIDE
4 kS . il
EXTERIOR BASEMENT WALL
=<8 CONCRETE WALL:
27 XPS RIGID NNSULATION
E 2X4 24" .. WOOD STUD WALL
n‘,4 «.» FILLEDAWTH CELLULOSE INSULATION
oW
{ ____ Toswas
EL 0-0"
W15 HOR BARAND.
#5VERTICALBARS 06 0C.
206 T BASEPLATE
___ TofoorerR
EL 06
[ zstone

RADON MITIGATION

FORM-A-DRAIN

CONCRETE FOOTER 2X 8"
W/ (2)- 44 HOR BARS.

Complete Wall Section
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04 // ENVELOPE

The 4 Control Layers

Rain control layer
e Air control layer
®  Vapor control layer

® Thermal control layer

Unity of the
Envelope:
Foundation, Walls,

Fenestrations, and
Roof.

#WOODFLOOR

3.
3 suBrLoon \

1 4 W0ODTRM

BASEMENT FLOOR ASSEMBLY:

4" CONCRETE SLAB

6 MIL POLYETHELENE VAPOR BARRIER
2" XPSRIGID INSULATION

4" STONE PAD

UNDISTURBED/ NATIVE SOIL

Construction
Documents

pr—
WELROORNG 29G4, ANTF
E—
SELEADHEREDRO HEHBEANE
20 NFRONVETERORWAL
——

26 RIMBOARD
FIBER CEMENT FASCIA
GUTTER

T.O.FIRST FLOOR CEILING.

202 WO0D NALER EL.+17-9 118"

FX3 ¥ FIBER CEMENT TRIM
26 00D TOP PLATE

CLOSED CELL SPRAY
FOAMINSULATION

pRm——
[ptum———
f—

1X4 FURRING STRIPS 824" O.C.
2 RGONSIATON
Fapsientin

26280 WOODFANED WAL
W CLOSENSULATON

Fow

X3 1 FIBER CEMENT TRIM
| PHIAMPERVIAFIBERGLASSWINOOW

/wooovnunuwsm

TO. FIRST FLOOR SUBFLOOR,

EL 498 18"
2H6WOOD BLOCKNG
ORAVENT
[ smcusm
[T foumsuwion
26 WOOD FRAMING @ 24 OC.
ORAVENT
e STSLLPLATEW 2 DAMANCHOR
80T 66 0C TN
12'0FF CORNERSAND END OF BOARDS.
50510
GRAVELBACKFL 5
WIGEOTEXTIE FITER : f—VERPEGBLES 10" WIDE
EXTER\dR BASEMENT WALL
=<8 CONCRETE WALL:
27 XPS RIGID NNSULATION
2X4 24" .. WOOD STUD WALL
FILLEDWWITH CELLULOSE INSULATION
oW
{ ____ Toswas
EL 0-0"
W15 HOR BARAND.
#5VERTICALBARS 06 0C.
206 T BASEPLATE
___ TofoorerR
EL 06
[ zstone

RADON MITIGATION

FORM-A-DRAIN

CONCRETE FOOTER 2X 8"
W/ (2)- 44 HOR BARS.

Complete Wall Section



Envelope Construction
Durability Documents

ROOF ASSEMLY:
METAL ROOFING, 29 GA, PAINT FIN

E—

04 // ENvELOPE DURABILITY N\ &=

26 RIMBOARD
FIBER CEMENT FASCIA
GUTTER

The 4 Control Layers

Rain control layer

FIBER CEMENT VENTED SOFFIT T.0. FIRST FLOOR CEILING

202 WO0D NALER EL.+17-9 118"

FX3 ¥ FIBER CEMENT TRIM
26 00D TOP PLATE

CLOSED CELL SPRAY
FOAMINSULATION

e Air control layer

®  Vapor control layer

pRm——
[ptum———
f—

1X4 FURRING STRIPS 824" O.C.
2 RGONSIATON
Fapsientin

26280 WOODFANED WAL
W CLOSENSULATON

Fow

® Thermal control layer

Unity of the
Envelope: o
Foundation, Walls, RN

X3 1 FIBER CEMENT TRIM

| PHIAMPERVIAFIBERGLASSWINOOW

/wooovnunuwsm

TO. FIRST FLOOR SUBFLOOR,

Fenestrations, and ZurEnne o
7 ORAVENT
\OKN CELL SPRAY
\mm INSULATION
R .F 2X6WOOD FRAMING @ 24" OC.
OOT. oo
”””” T PTSILLPLATEW/ 1/2" DIAM.ANCHOR
“ 12" OFF CORNERS AND END OF BOARDS
: 5% SLOPE
<3
<3 .
GRAVELBACKFILL T
>3 W/ GEOTEXTIE FILTER, A T=—RIVER PEBBLES 1-0"WIDE
< 5 : L
< 4 g
EXTERIOR BASEMENT WALL
—_—rp<l =<8 CONCRETE WALL:
g 27 XPS RIGID NNSULATION
<3 E 2X4 24" .. WOOD STUD WALL
4 ,,4 «.» FILLEDAWTH CELLULOSE INSULATION
<3 oW
X3 $WOODTRIM |,0
BASEMENT FLOOR ASSEMBLY: ) . 10,58
4" CONCRETE SLAB C o : g F-—— - — e
6 MIL POLYETHELENE VAPOR BARRIER E S y )
2" XPSRIGID INSULATION W/ 45 HOR. BAR AND
4" STONE PAD #5VERTICAL BARS @ 6'0.C.
_ UNDISTURBE_D/ NATIVE SOIL_ XEPTEASEPUTE
N ______ ToroomrR
EL.-0-6'

[~ 2BSTONE

RADON MIIGATION FORM-A-DRAIN

CONCRETE FOOTER 2X 8"
W/ (2)- 44 HOR BARS.

Complete Wall Section
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04 // CHECKLISTS

2 ' ENERGY STAR Certified Homes, Version 3 (Rev. 07) Common Building Envelope
77 B L 12 \ Preventive Solutions
Water Management System Builder Checklist ssues
! Thermal Control
1. Wator Managed Site 2" XPS continuous exterior insulating sheathing completely covers all the framing of the home.
B 0 ’ ‘ ENERGY STAR Certlfled Homes Version 3 (Rev 07) Thermal bridging This satisfies Item 4.4.1 of Thermal Enclosure requirements in ENERGY STAR. (see construction
- P ’ .
1.1 Patio slabs, porch slabf . drawings)
surface or 10 ft., which Thermal Enclosure System Rater Checklist
1.2 Back-fill has been tam
B s oo sad [ 5. Air Sealing ['Must T Builder [ Rater T,... | ) o, Preventive Solutions
1.3 Capillary break beneat| 5.1 Penetrations to unconditi ] frteata Cor iction and Architt
either: 2 6 mil polyeth 2 nstruction and Architecture
5.1.1 Duct / flue shaft 5
it 5 — - . ( ) 5
14 Capllary break atal 5.1.2 Plumbing / piping ENERGY STAR Certified Homes, Version 3 (Rev. 07 H These homes are optimized for passive solar design while taking advantage of a beautiful view of
1.4.1 Placed beneath d 5.13 Electrical wiring Thermal Enclosure System Rater Checklist Win the mountains. This is all achieved while still providing a street presence for each unit. The
1.4.2 Lapped up each 5.1.4 Bathroom and kit - X .| southern ceiling of the home s lifted to enhance the view and allows solar radiation to penetrate
- 5.1.5 Recessed lighting | Home Address: City: State: Zip Code: Ignoring passive solar design " ise th |
1.4.3 Secured in the gr g 2550 deeper into the home. This is lifted in a way that does not compromise the simplicity, cost
Also, ifininsulate | 4 High-Performance Fenestration Must | Builder | Rater [ -
1.5 Exterior surface of bel CZ 4 and higher - Hig orrect| Verified ' |Verified Unes effectiveness, and performance of a vented attic. The southern windows were selected with a
a)For poured concret 5.1.6 Light tubes adja 1 1 Prescriptive Path: Fenestration shall meet or exceed ENERGY STAR 5] 5] I =] cellulo| 2 high SHGC at 0.5.
b) For wood framed i spac Path: ion shall meet or exceed 2009 IECC a [s] a a 9 - —
m 2 The roof overhangs are properly sized to reduce the direct solar radiation in the harsh summer
1.6 Class 1 vapor retarder| | 5.2 Cracks in the building en z Qnallty Ainstalled 5
- - - —— = Excess summer heat gain and a low SHGC on the western facade of the home reduced unwanted heat gain later in the
1.7 Sump pump covers m 52.1All above-grade ¢ | 2.1 Ceiling, wall, floor, and slab insulation levels shall comply with one of the following options: ]
1.8 Drain tile installed at tH Caullkv 'Dilim, or ef 2.1.1 Meet or exceed 2009 IECC levels *° OR; [=] [a] 5] =] ‘ § day. The western trees also help in reducing unwanted western heat gain.
drain tile pipe below th resting atop con 2.1.2 Achieve < 133% of the total UA resulting from the U-factors in 2009 IECC Table 402.1.3, Air lel Complex "architectural §
of Y210 % in. washed ol 522 Atiop ofwalls o xclucing anosiralionand pr gicance n Fosinolo 36, AN flmg all achiove < $0% o tho | 3 o ol|o moistu features” such as bump outs, Eacis‘de mhf dubp‘T: s des’?"ed aza S'Tp‘ihbm Z‘th‘m b“mp;' Jogs. d°r °verh: ngsbm avoid
or sloped to discharge , foam, infiltration rate in Exhibit 1 of the National Prograr . these complex building enclosure details. This reduces cost and provides a tighter better
hs Il pl , etc.
2. Water-Managed Wall 5:23 Drywal seaed 22 Al ceing, wal, floor, and sieb nsution shallachiove RESNET-dofed Grads | netalation o “ anglfs '"d_";_e ﬁadnfs_‘e < ;" performing product. The exterior finishes, which are outside of the control layers, varied in
result in difficult details an
2.1 Flashing at bottom of ¢ directly between alteratively, Grade Il for surfaces that contain a [ayer of continuous, air impermeable inslation 2R-3 | O o oo L material to provide architectural interest without compromising the simplicity of the building
Sticcd oladding systen] et in Ciimate Zones 1104, 2 R 5 in Climate Zones 510 8 can result in improper envelope.
2.2 Fully sealed continuou| 24 Rough opening 4 | 3. Fully-Aligned Air Barriers o installation of air boundaries pe:
fully sealed at all penet 5.2.5 Marriage joints b{ ™At each insulated location noted below, a complete air barrier shall be provided that is fully aligned with the insulation as follows: = Forg Moisture Control
and ctural ma with gasket and « Atinterior or exterior surface of ceilings in Climate Zones 1-3; at interior surface of ceilings in Climate Zones 4-8. Also, include barrier at 2 | behind
2.3 Window and door ope 5.2.6 All seams betwe interior edge of attic eave in all climate zones using a wind baffle that extends to the full height of the insulation. Include a baffle in every = Roof gutters and downspouts are to be installed on the north side, which are directed to rock
S Water M TR manufacturer's ir bay or a tabbed bafle in each bay with a sofft vent that will also prevent wind washing of insulation in adjacent bays < Roof run-off water hitting arden swales providing proper drainage around the home. On the southern side rock gardens
atiniolRaNaderiio 5.27 In multifamily bu « Atexterior surface of walls in all climate zones; and also at interior surface of walls for Climate Zones 4-87 above-grade walls and | & P 9 Prop o y 9
3.1 Step and kick-out flashy structural framing « At interior surface of floors in all climate zones, including supports to ensure permanent contact and blocking at exposed edge ®* foundation control the splash of water coming from the roof. This satisfies Item 3.2 of Water Management
and integrated shingle- 5.3 Other openings 31 Walls ® " requirements in ENERGY STAR. (see construction drawings)
3.2 For homes that don't h ; ; Leal
o e o 5.3.1 Doors adjacent tl 3.1.1_Walls behind showers and tubs o o oo Y Water is collected in gutters on the north side of the home and is directed around the home via
" made substantial 3.1.2_Walls behind fireplaces [=] 5] [=] [=] e "
from foundation, or to 5.3.2 Allic access pant 313 At knee walls o B o o § | Water running to the house | rock garden swales which are located 10" away from the home to keep the drainage away from
i > F
e gasketed (ie. T4 Skyight shattwalls 5 5 1o 5 | from roof rain water and | the foundation. Form-A-Drain allows for complete foundation drainage directing water away
.3 Self-sealing bituminou i E > - i . . f
joini 3 improper drainage from the foundation. This satisfies Item 1.2 of Water Management requirements in ENERGY
3.41n 2009 IECC Climate 5.3.3 Whole-house fan 3.5 Wall adjoining porch roof [=] o olo < Prop 9 N 9 d
at oaves from the edgd inetaliod omthe n 3.1.6 Staircase walls 5] & o o ] 2 STAR. (see construction drawings for more details)
4 Water-Managed Bulld | poter Name. 3.1.7_Double walls o o O | o indo! 5 Siding to be installed on 1x4 furring strips with SV5 sturdy strips on the top and bottom of the
4.1 Wall-to-wall carpet nof| Rator N 3.1.8 Garage rim / band joist adjoining space [=] o oo could 2 [Rain water penetrating behind|  ventilation layer provides an excellent rain screen allowing for proper drying and continuous
ater Name: 7 2 " - . y e X -
2.2 Cement board or equi Buiger B 3.1.9 Al other exterior walls o o o o Conder the siding drainage plane behind the siding. This satisfies Item 2.2 of Water Management requirements in
shower enclosures cor uilder Employee: 3:2 Floors the inte] ENERGY STAR. (see construction drawings for more details)
shall not be used. 3.2.1 Floor above garage o[ o [ oo =
23 In WarmHumid imatl  Notes: ) 322G Foor o[ o | oo H Capillary action from footing | A C2PIE1 breakis to be insalled between footing and foundation wll. Satisfy liem 1.3 and 1.4
insulation in above-graj 1. At the d\sf:rellon Of 'h 3.2.3 Floor above basement or T o[ o [ olo £ | A eak +o foundati I of Water Management requirements in ENERGY STAR. The satisfies ltem 4.1 of the Thermal
ir o foundation wal
4.4 Building materials with) ! 3.3 Ceilings ™ = o2 Enclosure requirements in ENERGY STAR (see construction drawings for more details)
4.5 Framing membors & ] 2 m‘ st ”; n‘g o 3.3.1 Dropped ceiling / soffit below unconditioned attic [0 ] o [ oo — —
Kylights shall moat 3.3.2 All other ceilings [o o [olao ce Gams and moisture
Builder Employee: | i iuiviibariel accumulating on the Proper attic ventilation, installing closed cell spray foam to air seal top plates and penetrations in
Builder Signature: rating is noted on the w| | 4. Reduced Thermal Bridging : g per ation, g d pray op pl penetrations
: and 14, respectively, in| [ 41 For insulated ceilings with attic space above (L., non-cathedralized), Grade | it oxonds oo | - o 1o underside of the roof deck | the attic, and a raised heel truss providing full depth of insulation eliminates the possibility of ice
Builder has completed Bui for the known window ¢ inside face of the exterior wall below at these levels: CZ 1-5: = R-21; CZ 6- causing decay and fungi dams. (see construction drawings for more details)
Rater Signature: factor appli€ 25 For slabs on grade in CZ 4 and higher, 100% of slab edge insulated (0 > R- 5al lhe deplh specified by o o o | o — growth
Notes: a. An area-weighte the 2009 IECC and aligned with thermal boundary of the walls * 5 [Forous materials are installed
1. The specifications in b. Anarea-weighteq | 4.3 Insulation beneath attic platforms (e.g., HVAC platforms, walkways) 2 R-21in CZ 1-5;2R-30in CZ6-8 | O o a 2 \ Materials shall be below the specified moisture content before they are enclosed. This satisfies
code. However, thes c. 15 square feet o [ 4.4 Reduced thermal bridging at above-grade walls separating conditioned from unconditioned space (rim / band joists exempted) using one of § [ inwet environment leads to Iter 4.4 and 4.5 of Water Management requirements in ENERGY STAR.
lead to moisture issue excluded from ar the following options: 5 mold growth
Effective for h it d. One side-hinged| 447 Conlinuous rigid insulation, insulated siding, o combination of the two; 8 R
fective for homes permitte) excluded from ar > R-3 in Climate Zones 1 to 4, 2 R-5 in Climate Zones 5 to 8 156, OR; o o o|o S| ondensation inside the wall |20 XPS rigid sheathing exteral of the major control layers ensures condensation occurs on the
e. Fenestration util 4.4.2 Structural Insulated Panels (SIPs) ™, OR; =] 5] (=] (=] it exterior of these control layer. A hygrothermal analysis was performed to ensure that the exterior
cavi
excluded from ar 4.4.3 Insulated Concrete Forms (ICFs) ™, OR; 5] ] a a Y insulation is a high enough R-Value to keep the condensation plan exterior of the control layers.
'3“‘: 5;“;2{“:: g 2.4.4 Double-wall framing ™", OR; =] 5] 0| o
o g 4.4.5 Advanced framing, including all of the items below: Water vapor from internal Fujitsu mini spits have a dehumidification mode to better control the moisture within the
4.4.5a All comers insulated > R-6 to edge °, AND; =] 5] 0[O loads building.
4.4.5b Al headers above windows & doors insulated = R-3 for 2xd frammsg or squlvalenl cavity o o o | o —
Effective for homes permitted width, and > R-5 for all other (e.g., with 2x6 framing)
4.4.5¢ Framing limited at all windows & doors to one pair of kmg studs, plus one pair of jack studs o = o | o
per window opening to support the header and sill *°, AND:
4.4.50 Al interior / exterior wall ntersections insulated to The same Rvaiue as the rest of e o o o | o
exterior wall *', ANI
44,56 Minimum stud spacing of 16 1n. 0., for 2x4 framing in all Climate Zones and, in Climate o o o | o
Zones 5 through 8, 24 in. o.c. for 2x6 framing *
Effective for homes permitted starting 8/01/2013 Revised 6/01/2013 Page 3 0f 16
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O5 // INDOOR AIR QUALITY - AREAS OF CONCERN

Moisture Control

Pest Management

e Wooden frame 6" from ground
e Termite Barrier
® |nsect Screen

INDOOR AIR FOLLUTION SOURCES

Noise Control

® Foams surrounding windows
* Low noise HVAC system

Building Material

* No VOC paint

e Composite wood materials with
low-formaldehyde emissions

Radon Control

e Form-A-Drain for footings

Overall HVAC

e Filtration
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05 // VENTILATION SYSTEM

Panasonic WhisperGreen

N NS Mechanical Room Plan

0 . . | _;"'}5

-—

Fantech
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MAaTT RoOKE

06 // EQUIPMENT SELECTION

ENVINITYY

Brian AuLt

k

Ducted Unit Wall Mounted Unit

Model Number AOU9RLFC AOU9RLS3
Cooling Capacity 9000 Btuh 9000 Btuh 'ri'“:‘l ANDREW
Heating Capacity 12000 Btuh 12000 Btuh 4% 4| POERSCHKE
SEER 215 33

| HSPF 122 BtuhW 142 Btuhw

Sound Pressure Level |49 dB 42 dB

Fujitsu AOU9RLFC

— =
| L,
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06 // HEATING LoADS

Average Duplex Heat Loads
Total 10,819 Btuh

Infiltration,
720, 7%

Figure 06.3.2 — Entire house average heating % of load

Average Duplex Cooling Loads
Total 12,188 Btuh

Ventilation,
223, 2%

Infiltration, Ceiling,
137 ,1% 540, 4%

Figure 06.3.3 - Entire house average cooling % of load

Even though mechanical system may be slightly oversized, the mini splits have variable speed air handler and
compressor which can modulate down to the lower required loads.
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. Scheme #1  Scheme #2 Scheme #3
s AN A\
NG /] /a\
EH, afil°°
Envelope ol ] -
A3
A\
A3
A3
A}
A3

)
A}

N Tk Erergy S, Co.

Literature, Advisors,
Industry Mentors

: e

Final Design
Scheme

LAR
REM/Rate . OA
()
PVQ

SAM

H E RS score

Figure 07.0.1 — Energy analysis process
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Industry Mentors

Final Design
Scheme

REM/Rate

SAM

H ERS score

Scheme #3

‘This Home!

ENERGY STAR

Builder Name:
Permit Date/Number:

Home Address: 1394 University Drive
University Park, PA 16803

Rating Company: Y y
Rater Identification Number:

Rating Date:

Version: 3.0

Standard Features of an ENERGY STAR Certified New Home

Your ENERGY STAR certified new home has been designed, constructed, and independently verified to meet rigorous
requirements for energy efficiency set by the U.S. Environmental Protection Agency (EPA), including:

Thermal Enclosure System

A complete thermal enclosure system that

includes comprehensive air sealing, quality-

installed insulation and high-performing
windows to deliver improved comfort and

lower utility bills.

Air Infiltration Test: Htg: 1.00 Clg: 1.00 ACH50

Primary Insulation Levels:

Ceiling: R-63.0 FndWall: R-25.0
AGWall: R-30.0 Slab: R-10.0,
onn
Primary Window Efficiency:

U-Value: 0.300, SHGC: 0.540

Water Management System

A comprehensive water management system
to protect roofs, walls, and foundations.

Flashing, a drainage plane, and site grading to
move water from the roof to the ground and —
then away from the home.

Wat istant materials on below-grade walls and
slabs to reduce the potential for water entering into the home.

Management of moisture levels in building materials during
construction,

Ahigh-efficie]
and ventilatid
installed for g

Total Duct Lg
40.00 CFM2,

em Type * Fuel TyPe » Efficiency):
Electric, Htg: 14.2 HSPF. Clg: 33.0 SEER.

Primary Cooling (System Type * Fuel Type « Efficiency):
Electric, Htg: 14.2 HSPF. Clg: 33.0 SEER.

ducts to help reduce utif
high-quality performa

hting: 100%

alified Appliances and
Dishwashet

Exhaust Fan:

ter (System Type * Fuell
Heat pump, Electric, 3.10 EF, 50.0 Gal.

e « Efficiency):

Zero Energy Reference Existing
Home Home Homes

02013 sesier

that
contibute o this home earing the ENERGY STAR. including its Home Energy Ralting System(HERS) score,
s detemined through independen inspection and verifiation performed by a trained professional. The

tome Energy the energ

Note that when a fora par (eg.
Ao, y to car the ENERGY
homes for

intended to meel or exceed the values prosened on this cortfcate. Th actual values fo your home may
difer, but offr equivalet or better performance.

“This certfcate was printed using REMRate - v14.6 .
©1985.2015 Noresco, Boulder, Colorado.

Learn more at www.energystar.govihomefeatures
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07 // HERS SCORE AND FINAL RESULTS

HERS" Index

More Energy
‘ Scherim Sc Schmgg
E”Ve'°"e @ (ed%5) _
. @ oo Existing
Lo Homes i
L 110
Standard
80

Literature, Advisors, New Hﬂme
70

Industry Mentors
G0

50
[ 40
30
20
10
0

SAM

Zero Energy

HERS score REM/Rate urne

Figure 07.8.2 - HERS index score
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08 // FINANCIAL ANALYSIS

%" | RoN QuINN
Homeowner Homeowner
Construction Cost Construction Cost e
$154,826 $154,826

Land Trust
Cost $150,000

=

Figure 08.1.3
The SCCLT signs a long-term lease The new homeowner only Accordingly, each homeowner of
with the new owner of the house purchases the improvements to the the duplex saves $75,000 dollars
assuring them that the property will land. towards the sales price of their
remain available to them. home.

The SCCLT purchased the land for
a total of $150,000.
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08 // FINANCIAL ANALYSIS

Competition Guidelines SCCLT Guidelines

Annual payments on the home
must be 38% of annual income

Mean Family Income (MFI) for

State College $66,800.

Target Target Cost Per
4.50/°, 30 year flxed rate Construction Cost  Square Foot
MFI for State College:  $66,800! S 297,000 $ 116

High End Income Level: $80,160 $ 380,160 $ 149
Low End Income Level: $53,440] $ 207,900 $ 84

Figure 08.1.1

Down Payment 20% of house cost
Design for Affordable/low income
home buyers

Monthly household debt 0.5% of
annual income

Invest in durability
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08 // ConsTRucTION CosT BREAKDOWN e
i

ACCOUNT / DETAIL COST % ACCOUNT / DETAIL COST % CHap OweNs
Site Preperation Exterior Finish
Water and Sewer Inspection S 2,672.00 1.1% Roofing $ 10,899.95 4.4% //g%
Permits S 2,111.72 0.9% Wall Finishes $  6,673.00 2.7% HOMES
Utility Fees $ 7,950.00 3.2% Gutters and Downspouts S 488.00 0.2%
Landscaping $ 15,531.00  6.3% Total $ 18,060.95 7.3% G BRLLAG
Total $ 2826472 1%
Interior Finish
Foundation Drywall and Paint $ 14,196.64  5.7%
Excavation and Backfill $ 16,000.00  6.5% Flooring $ 8,357.21  3.4% | é’gﬁégg
Underslab Plumbing S 300.00 0.1% Interior Finishes, Doors, and Trim $  2,821.20  1.1%
Footings and Slab $ 14,248.00 5.8% Lighting Fixtures $ 10,323.30  4.2%
Insulation and Durability S 1,757.00 0.7% Plumbing Fixtures $ 5,517.40 2.2%
Drain S 498.40 0.2% Cabinetry S 8,316.00 3.4%
Total Foundation - TOTAL $ 32,803.40 13.2% Appliances S 4,034.09  1.6%
Interior Labor S 3,840.00 1.5%
Framing Total S 57,405.84 23.2%
Floor Framing S 4,335.64 1.7%
Roof Framing $ 7,600.00 3.1% MEP
Wall Framing S 14,197.60 5.7% Mechanical $ 19,605.00 7.9%
Bracing, blocking and waste $  1,000.00 0.4% Electrical $ 13,000.00 5.2%
Patio S 3,913.84 1.6% Plumbing S 9,000.00 3.6%
Framing Labor $ 20,480.00 8.3% Total $ 41,605.00 16.8%
Total $ 51,527.08 20.8%
Subtotal $ 247,780.22 100.0%
Envelope
Sheathing $ 2,004.00 0.8% Company Expenses
Insulation . e Overhead and Profit $ 49,556.04 20.0%
Windows and Exterior Doors S 7,514.00 3.0% Sales Tax $ 12,389.01 5.0%
Rental and Disposal Fees S 275.00 0.1%
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Consideration for Future Energy Rates ™
Total kW Utility Cost vs. Solar Financing
Output of Annual Payback $1,600.00
PV Array S$/kWh Savings Timeline
$1,200.00
7,628  $0.122 $930.62 30 years o
E $800.00
§ — Annual Utility Cost
Annual Cost to Finance PV
$400.00
0 2015 2019 2023 2027 2031 2035 2039 2043
Financing the Home With and Without PV
Home Sales Monthly Cost Monthly Cost % of
Purlleem e Price of Home  of PV (20 yrs) AU e Income
Cost of Land Included PV integrated in mortgage $275,294.74 S 1,618.35 N/A $23,428.20 35.07%
Home equity loan $247,349.77 S 1,457.63 S  294.77 $25,036.80 37.48%
PV integrated in mortgage $200,294.74 $ 1,186.99 N/A $18,251.88 27.32%
Cost of Land Excluded
Ost O Fand EXCUAed T ome equity loan $172,349.77 $ 1,026.27 $  294.77 $19,860.48 29.73%
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Home Sale Breakdown / PV Integrated into the Mortgage

1) House Cost

Home Value $200,258.74
Down Payment S 40,051.75
Amount Financed $160,206.99

2) House Financing

Interest Rate 4.5%
Loan Period 30
Loan Payment S 811.75
Monthly Taxes S 310.00
Home Insurance S 65.00
Household Debt S 334.00
Total Payment S 1,520.75

3) Debt to Income Ratio

2013 State College MFI
Monthly Income

S 66,800.00
S 5,566.67

27.32%

% Gross Income
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08 // FINANCIAL ANALYSIS

Home Sale Breakdown / PV Integrated into the Mortgage

1) House Cost

Home Value $200,258.74
Down Payment S 40,051.75
Amount Financed $160,206.99

2) House Financing

Interest Rate 4.5%
Loan Period 30
Loan Payment S 811.75
Monthly Taxes S 310.00
Home Insurance S 65.00
Household Debt S 334.00
Total Payment S 1,520.75

3) Debt to Income Ratio

2013 State College MFI
Monthly Income

S 66,800.00
S 5,566.67

27.32%

% Gross Income
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09 // DomMmEsTIC HOT WATER e e Voo

N Tk Erergy S, Co.

BATHROOM SINK DRAIN

\\\?; - — T \
TOILET DRAIN @ / \

TUB DRAIN

e

| H ‘ E \; = 1 I ] I
‘ @ \r Water Heater

KITCHEN SINK DRAIN g Lol [ Model
l | 4\“ GEH50DFEJSR

— e E— — — ’ -4 -50 Gallon Capacity

H -3.1 Energy Factor

= -Abundant hot water
with 67 gallons first-
@&wswe PLAN - FIRST FLOOR hour delivery.
BATHROOM SNK DRAN -Electric controls with
Figure 09.1.1 Domestic rouET oRa | ‘ j r | 4 modes including a
Water Heater [1 ] B / e MECHANICAL ROOM FLOOR DRAIN Vacation Setting
U\\ y, /f — - -Limited 10 year
g »
- - Q) \FH ‘L warranty
11 y—‘ T J
1 o L/ |/
I | U T

(’@gﬂgwame PLAN - GROUND FLOOR

Plumbing Floor Plans

[1] Figure 09.1.1 - iimage: http://www.geappliances.com/ge/heat-pump-hot-water-heater.htm
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MICHELLE
Pawm

09 // LIGHTING

RicHARD
MisTrick PHD

PENNSTATE

GARY
GOLASZEWSKI

PENNSTATE

¢ Natural Daylighting
e All LED and

Fluorescent Fixtures

@Hgﬂj’lNG PLAN - GROUND FLOOR

Lighting Floor Plans
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Appliance | Size ENERGY STAR Price Characteristics

Range 30in N/A $ 549.99 GE, Model JBP23SRSS, Stainless Steel

Range Hood | 30 in N/A $ 199.00 GE Convertible, Model JV347HBB, Black
Microwave | 1.1 Cu.Ft. N/A $ 139.00 LG Electronics, Model LCS1112ST, Stainless Steel
Dishwasher |24 in Yes $ 629.10 LG Electronics, Model LDS5040ST, Stainless Steel
Refrigerator | 23.8 Cu.Ft. Yes $1,079.00 LG, Model LTCS24223S, Stainless Steel

Washer 4.3 Cu.Ft. Yes $ 719.00 LG, Model WM3170CW, Stackable

Dryer 7.4 Cu.Ft. Yes $ 719.00 LG, Model DLE3170W, Stackable

DHW, Lighting
Appliances
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CHaD OWENS
Name of Company: Timber Rock Homes
Title of Contact: Owner
Credentials: Professional Engineer, NAHB Certified Green Professional, and owner
of Timber Rock Homes in Bellefonte, Pennsylvania aided in the development of cost
estimating.

PETER VARGO
Name of Company: Nu-Tech Energy Solutions
Title of Contact: President/Owner
Credentials: Building Performance consultant & Energy Rater who has carved out a niche
in the affordable housing industry over the last 10 years who consulted with the team on
energy modeling and calculations.

RoN Quinn
3 Name of Company: State College Community Land Trust
] Title of Contact: Executive Director

Credentials: With more than 15 years of experience in professional performance with pride
and integrity for the State College community, Ron served as the primary contact between
the Penn State team and the State College Community Land Trust during the competition.

JASON GROTTINI ENVINIT
Name of Company: Envinity, Inc.

Title of Contact: Director of Operations and Business Development
Credentials: Jason received a Master of Science degree from Penn State University
in Environmental Pollution Control Engineering and with years of energy consulting
experience helped the team with solar technology cost estimating.

MATT ROOKE
Name of Company: Envinity, Inc.
Title of Contact: Consulting Engineer
Credentials: As a HVAC Engineer & Building Energy Analyst, he helped the Penn State team
develop cost estimates and designs for the mechanical system.

Industry
Partners

MicHELLE PALM
Name of Company: The HITE Company
Title of Contact: Lighting Design Consultant
Credentials: Professional lighting design consultant with more than 10 years of experience,
provided the team with cost estimates for light fixtures used in the home.

GREG BaLLas vour.
Name of Company: YBC (YBO)EzHane

Title of Contact: Sales Consultant
Credentials: Greg has more than 15 years of experience in sales and aided in cost
estimating.

GARY GOLASZEWSKI
Name of Company: The Pennsylvania State University
Title of Contact: Associate Professor
Credentials: An award winning lighting designer with 12 years of professional experience
helped the lighting team with codes and developing electrical plans.

RicHarD Mistrick PHD
Name of Company: The Pennsylvania State University
Title of Contact: Instructor
Credentials: With a doctorate in llluminating Engineering, Dr. Mistrick helped the lighting
team with day lighting calculations.

BriaN AuLT
Name of Company: Karpinski Engineering
. Title of Contact: Project Engineer

Credentials: Brian is a Professional Engineer with 7 years of experience as a Mechanical
Engineer and is an advisor to the mechanical team.

ANNE MESSNER
Name of Company: Borough of State College
Title of Contact: Senior Planner
Credentials: Anne is the planning and zoning officer for the borough of State College, PA
who worked with the State College Community Land Trust and the Penn State team to
discuss zoning requirements.

Tom FOUNTAINE
Name of Company: Borough of State College
Title of Contact: Borough Manager
Credentials: As past President of the International Town & Gown Association and current
Borough Manager for State College, PA, Tom helped the Penn State team with tax
assessments required for the competition report.

Scot CHAMBERS
Name of Company: Keller Williams Advantage Realty
Title of Contact: Realtor .

Credentials: Specializing in residential and land sales and purchasing for central
Pennsylvania, Scot helped the State College Community Land Trust and the Penn State
team with locating an appropriate site for the duplex.

a\q ANDREW POERSCHKE

T4 Name of Company: IBACOS
Title of Contact: Building Performance Specialist
Credentials: Andrew aided in the design and performance of the mechanical system as well
as the building envelope of the duplex.
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Project Data
o Location: 1394 University Drive, State College, PA 16801
Climate Zone: 5
Square Footage: 1,440 ft2 per duplex (2,880 ft2 total)
Number of bedrooms: 3 per duplex
Number of bathrooms: 2 full bathrooms per duplex
Number of stories: 1 story with full basement per duplex
HERS score without PV: 39
HERS score with PV: -3
Estimated monthly energy cost without PV: $78.96 @ $0.12 per kWh
Estimated monthly energy cost with PV: - $1.70 @ $0.12 per kWh

>>>RACE TO

ZERO

U.S. DEPARTMENT OF ENERGY

2015 STUDENT
DESIGN COMPETITION

o 0O 0O O O O O O

Technical Specifications

o Walls Effective R-value =29 H ER | TAGE ]_[ OM ES

o Foundation Wall Effective R-value = 23 ) o

o Slab Insulation = R-10 H4: High Performance Living
o Roof Insulation = R-60 . . .

o Window Performance In Harmony Wlth Communlty

= South & East Windows:
U=0.29, SHGC = 0.500
=  North & West Windows:
U=0.24, SHGC = 0.260
o HVAC specifications
= Heating/Cooling/Ventilation:
e Basement and First Floor Bedroom: (1) %
ton, 24 SEER, 13 HSPF ducted Mini Split
Heat Pump,
*  First Floor Main Space: (1) % ton, 33
SEER, 14.2 HSPF wall mounted Mini Split
Heat Pump
=  Water Heating: 50 gallon heat pump water heater




