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PROJECT SUMMARY

Location: Urbana, IL
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IECC 5A, BA “Cold”
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8 Unit Multifamily Housing Retrofit
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2, 3, and 4 Bedroom Units
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Residential
billion s.f.

Commercial 71.6
billion s.f.

[1] Preservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011.
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Residential
billion s.f.

Commercial 71.6
billion s.f.

9.7% Apartment buildings with 5 or more units =

[1] Preservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011.
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Residential
billion s.f.

Commercial 71.6
billion s.f.

14.6 D 80.1.

[1] Preservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011.
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Age of U.S. Building Stock

1% 17% 13% 8%

1940 1950 1960 1970 1980 1990 2000 2003

[1] Preservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011.
[2] Arthur C. Nelson, Toward A New Metropolis: The Opportunity to Rebuild America. The Brookings Institution Metropolitan Policy Program, 2004.
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Age of U.S. Building Stock

1% 17% 13% 8%

1940 1950 1960 1970 1980 1990 2000 2005
Betore 1940 = 1 8% of residential market

[1] Preservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011.
[2] Arthur C. Nelson, Toward A New Metropolis: The Opportunity to Rebuild America. The Brookings Institution Metropolitan Policy Program, 2004.
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Age of U.S. Building Stock

11% 13% 8%

1940 1950 1960 1970 1980 1990 2000 2005
Betore 1940 = 1 3% of resirential market

82 DI .1 o custng sace win e semotshed and repaces

hetween 2005 and 2030

[1] Preservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011.
[2] Arthur C. Nelson, Toward A New Metropolis: The Opportunity to Rebuild America. The Brookings Institution Metropolitan Policy Program, 2004.
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Standard Building: -9% W o

HPB: -12%  wuche

Climate Change
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EVALUATE

Environmental Impacts of Renovation vs. New Construction’

Standard Building: -9% N7 o Standard Building: -17%

HPB: -12% e .nll HPB: -20%

Climate Change Human Health
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Standard Building: -9% N7 o Standard Building: -17%

HPB: -12% e .nll HPB: -20%

Climate Change Human Health

Resource Depletion

Standard Building: -9%

-
HPB: -12% &

reservation Green Lab, The Greenest Building: Quantifying the Environmental Value of Building Reuse. Prepared for the National Trust for Historic Preservation, 2011
d by Nathan Stang, Eduardo Chang, and yohooo from Noun Project
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eservation Green Lab, The Greenest Building: Quantifying the Environmental Value o
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EVALUATE

Environmental Impacts of Renovation vs. New Construction’

Standard Building: -9% ® d Standard Building: -17%

HPB: -12%  wibe ll  HPB: -20%
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f Building Reuse. Prepared for the National Trus

Nathan Stang, Eduardo Chang, and yohooo from Noun Project
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Shadow & Sun Path Shadow & Sun Path
June 22nd December 22nd

QAR

March-May June-August
Spring Summer Fall Winter

SeptemberzNovember

December-February




TEMPERATURE

Average Max Temp: 78° F

78° F
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Average Min. Temp: 23° F

23° F
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TEMPERATURE

Average Annual Temp: 52° F

52° F

Oct
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EXISTING ARGHITECTURAL DESIGN

EVALUATE AND ADDRESS
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EXISTING ARGHITECTURAL DESIGN

EVALUATE AND ADDRESS
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* 4 units per floor
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EXISTING ARGHITECTURAL DESIGN

EVALUATE AND ADDRESS

» Closed layout
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EXISTING ARGHITECTURAL DESIGN

EVALUATE AND ADDRESS
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EXISTING ARGHITECTURAL DESIGN

EVALUATE AND ADDRESS

* Poor MEP layout
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EXISTING ARGHITECTURAL DESIGN

EVALUATE AND ADDRESS

* Non ADA compliant
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ARGHITECTURAL DESIGN
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« Green Infrastructure ?
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* Green Infrastructure
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[1] http://icap.sustainability.illinois.edu/project/red-oak-rain-garden.
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SOUTH ELEVATION

ARCHITECTURAL DESIGN
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SOUTH ELEVATION
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SUSTAINABILITY DIRGRAM
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INTERIOR DESIGN
PROPOSE
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INTERIOR DESIGN

PROPOSE
* Flexible and fixed furni_turq

INTERIOR DESIGN
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INTERIOR DESIGN

PROPOSE

[1] Sto, StoTherm In Comfort.

Reflective paints

The Perfect Internal Insulatig

StoDecosil K/R/MP

Stosil Struktur
Th

Not only

frendly with demonstrable mildew-inhibiting
properties, but also incredibly versatile. There
are no limits 1o the texture design options —
patticularly when using StoDecosil MP free
style textured render.

Stolook Marmorino

Natural raw materials such as pit lime and
marble povider provide a pleasant ving
space chmate. The various application options
are founded on a longstanding tradition of
craftsmanship, creating individual, high-

quality textures vath brilliance and depth.

harmless, filing textured
paint on silicate base has mildew-inhibiting
properties. It is available with fine or me-
dium sized grains and is ideal for matt,
textured surfaces. StoSil Struktur effectvely
accentuates walls.

Stolook Fondo

The mixture of kme and coarse black and
‘white marble sand lends elegance and
naturalness to the wall. The Fondo texture
can be float-finished, smoothed or indwid-
wally textured, This diffusion-open product
perfectly enhances a cosy interior ambience.

StoColor Sil In

Numerous certficates and seals of approval
substantiate the unique benefits in terms of
health and environmental friendiiness. Thanks
1o its high pH-value, the matt silicate paint
wath good hiding power and mineral
properties helps prevent midew. Modern
pastel tones bring harmony to the room.

StoLook Effetto

The special feature of this lime product is the
mineral matt texture combined vath a natural
mica supplement. The texture generates im-
pressive effects, particularly when exposed to
light, while the lime simultancously creates a
<osy interior ambience.
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INTERIOR DESIGN
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INTERIOR DESIGN

PROPOSE

 Finishes and furnishing with

none or limited VOCs
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EXISTING ENVELOPE — GOPING ano PARAPET

EVALUATE AND ADDRESS
» Discontinuous and segmented cap
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EXISTING ENVELOPE — GOPING ano PARAPET

EVALUATE AND ADDRESS

* Inadequate and improper drip edges
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EXISTING ENVELOPE — GOPING ano PARAPET

EVALUATE AND ADDRESS

 Deterioration and degradation of cladding due to
bulk water penetration
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EXISTING ENVELOPE - GROUND GONTAGT ano SPLASHBAGK

EVALUATE AND ADDRESS
* Moisture absorption, capillary uptake, and interior spalling
« Subfluorescence damages
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EXISTING ENVELOPE - GROUND GONTAGT ano SPLASHBAGK

EVALUATE AND ADDRESS

Splashback of rainfall from the roof onto the wall surfaces
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EXISTING ENVELOPE - WINDOWS

EVALUATE AND ADDRESS
 Window connection details
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EXISTING ENVELOPE - WINDOWS

EVALUATE AND ADDRESS . e

« Water penetration and existing
water shedding strategies (rowlock
window sills)
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EXISTING ENVELOPE - WINDOWS

EVALUATE AND ADDRESS
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« Airinfiltration and exfiltraton = T&& s o=




EXISTING ENVELOPE - WINDOWS

EVALUATE AND ADDRESS I -y
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« High maintenance windows
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VISUAL INFRARED INSPECTION

EVALUATE AND ADDRESS
» Exterior walls insulation levels
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VISUAL INFRARED INSPECTION

EVALUATE AND ADDRESS

» Water penetration, air infiltration,
and thermal bridges




Uninsulated
internal | external

ENVELOPE DURABILITY

EVALUATE AND ADDRESS

+68

+59

+50
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+41
+32
+23

+14

Temp. °F | 91/2 | inches
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ENVELOPE DURABILITY

EVALUATE AND ADDRESS
* |nterstitial condensation

+68
+59
+50
+41
+32
+23

+14
Temp. °F

Uninsulated Internal insulation
internal | external

internal | external

| 91/2 | inches 133/4 91/2 | inches
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Uninsulated Internal insulation
internal | external internal | external

ENVELOPE DURABILITY

EVALUATE AND ADDRESS

+68

+59

* Freeze-thaw (FT) damage
. +50
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+41

+32

+23

+14

Temp. °F | 91/2 | inches 133/4 91/2 | inches




Uninsulated Internal insulation
internal | external internal | external

ENVELOPE DURABILITY

+68 -
EVALUATE AND ADDRESS +59 ..
: Rot and mold growth +50 ..
a1 _
o
+32
+23 .
+14
Nl B

Temp. °F | 91/2 | inches 133/4 91/2 | inches
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ENVELOPE DURABILITY

EVALUATE AND ADDRESS

* |nterstitial condensation, total

content of building envelope

assembly

water

» Overall relative humidity in building

envelope components

Model Overall Simulated Insulation Walls

# Assembly
Thickness (in)

1 12.25 Brick
2 19.79 4” XPS with 2x4 Stud Walls
3 21.79 6" XPS with 2x6 Stud Walls
4 18.5 2” ccSPF with 3.5” cellulose with 2x4 Stud Wall
5 15.76 3.14” StoPerlite
6 16.54 3.94” StoPerlite
7 17.33 4.72” StoPerlite
8 13.39 1.18” Aerogel

Total
Thermal
Performance
(h ft2 °F/Btu)
3.46

27.47

39.04
30.58
13.65
16.26

18.87
14.6

ACH@5
0

1.7

1.7
1.7
1.7
1.7

1.7
17

Location: USA_IL_University.of.lllinois-Willard AP.725315_TMY3.epw; WUFK@

#Basecase
[Bwhf  E 17 | ==
>400, N BE
300 H B l: 1] ﬁ E I | |
200 E o, A
o £ -40
" T »
100 = 100
= BE
[in/h] ( —
80- i - HHHE = = 80
>10, o o
7 | | r\\
1 s 60 HH = = = B 60
01 £ 40 HH i H H = M40
¢ =
0.01 £ 20 t mli I = 20 2
H | il
0.001 0 A — 3 : :
0.250.375 263 0.0.3940.375 287 0.0.3940.375 287 0.3750.591
Brick Brick Brick Solid Brick Masonry Solid Brick Masonry
Brick Masonry Cement Mortar - Type N Solid Brick Masonry Solid Brick Masonry
Solid Brick Masonry  Masonry Gement Mortar - Type N Interior Plaster
Solid Brick Masonry
Cross Section [in]
Location: USA_IL_University of lllinols-Willard AP.725315_TMY3_epw; WUFI®
#4" XPS (2°x4" Wood Stud)
104 ; y .
et T - i

100 T
[in/h]
>10
1
0.1
0.01
0.001 -
0591
100 mm

Interior Plaste:

Location: USA_IL_University.of lllinols-Willard AP.725315_TMY 3
HE" XPS (

WUFI®

104

[Bu/h fiz]
>400,

w
-1
=]
rature [F

0.1

0.01
N

0.001 +
0.591

0.37:00.3752.870.3700.3752.870.:0.0384 6
c E ck A Solid Brick Ma AlrLa
Extruded Polystyrene Insula

weather resis

ior Plaster

sonry Cem.

olid
Mas

ection [in]

Location: USA_IL_University.of.lllinois-Willard AP.725315_TM
#2" ccSPF+3.5" Cellulu

2pw; WUFI®
Insulation (2"x4" Wood Stud)

[Bturh f17]
>400,

[in/h]
>10,

0.1

0.01

0.001 ' S— —_— e e -

Cellulose Fibr tion
ior Plaste

Sprayed Polyurethane Fo..

ection [in]

Location: USA_IL_University.of lllinois-Willard. AP.725315_TMY3.epw; WUFI®

#3.14"/80mm StoPerlite

104
[Bturh 7]
=400 HE=————17H1 Hi=E
300 R
200 i 4
100/ E
0 5 40
100
in/h]
>10, &0,
i 60
0.1 40
0.01 20
N
0.001 — o -

0 o
0.250.376 2.620.3750.3940.37¢
Brick Brick  F
Brick M

2.870.3750.3940.375 2.870.3750.
y Aasonry

Location: USA_IL_University.of

Willard AP.726315_T
#3.9

WUFI®

10
[Buhfi] £
>400 )

300 s a2 | | 1
200| H 4
100| E
0 : .40
100 o -
[infh]
>10, L
1 60
01 40
0.01 20
g N |
0.001 0 o ——— - — e—— e ——— =
0.250.375 2.6:0.3750.3940.3 3752.870.3750.010.394 3.94 0.3840.118
Brick Brick B ok Masc erite Interior Insulatic
Brick Mas
tion [in]
Location: USA_IL_University.of.lllinols-Willard AP.725315_TMY3.epw; WUFI®
#4.72°/120mm StoPerlite+Weather Barrier on Exterior Brick
3533 T B
[Btwh 7] & | | { el =
>400, =|=f HE &
300 ; |
200 I M )
00 ———
o
o S : E— 3
100
)1[6nm] so0_ [ I:_] ‘ il ‘ - 80
A | Hl 6o

N
S
T
I
I
T
I
T
T
T
L
I
T
N
=]

=]
Water Contont [M.-%]
PO
s ©
-
I
L
T
B
=]

0.01

0.001 0 = = 0
0.0394 0.20.3752.40.375 0.39:0.3752.80.3750.390.3752.80.3750.00.394 472  0.3940.118
wealher resistive barrier Brick Solid Brick Masonry  Solid Brick Masonry Sto Perlite Interior Insulation .
Brick  Brick Solid Brick Mas...Masonry Cement Mor... StoLevell In Mineral StoLevell In Mineral
Brick Solid Brick Masonry ~ Solid Brick Masonry StoDecosil
Masonry Cement Mortar - T... Solid Brick Mas... weather resistive b.
Cross Section [in]
LOGAUON: USA_IL_UMIVersily.or.IliNOIS-WINATGLAF. /20315 | MY 3.0pW; wWurK
#1.18"/30mm StoAervero

104
[Bturh ft7] . .
>400, S R = N EEE =
300 32 1
200 A
100, g
0 g 40 1 ||
100 ——
fin/h]
>10, _ 80 -
7
1 3 60
0.1 40
0.01 20
N
0.001 0 H= L= == =l ==L
0250375  2.63 0.0.3940.375 2.87 0.0.3940.375 2.87 0.3750.00.1971.1(0.118
Brick i Brick Masonry lid Brick Mas... As;
Brick ¥ i Brick M

sonry Cement Mo

Gross Section [in]
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Tenperature (F°)

ENVELOPE DURABILITY

110

100

90

80

70

60

50

40

30

20

10

0

-10
-20

-30
10/1/2016

Total Water Content

N\

1
0
11/1/2016 12/1/2016 1/1/2017 2/1/2017 3/1/2017 4/1/2017 5/1/2017 6/1/2017 7/1/2017 8/1/2017 9/1/2017 10/1/2017
Date/Time
e Exterior Air Temperature (Exterior Climate) [~F] == |nterior Air Temperature (Exterior Climate) [~F] e {{Basecase
e 14" XPS (2"x4" Wood Stud) e 116" XPS (2"x4" Wood Stud) e 12" ¢cSPF+3.5" Cellulus Insulation (2"x4" Wood Stud)
#3.14"/80mm StoPerlite e #13.93"/100mm StoPerlite e 114.72"/120mm StoPerlite

#1.18"/30mm StoAervero

Total Water Content (Ib/ft2)



ENVELOPE DURABILITY
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1 Moisture penetrates the diffusion-open internal insulation system’

] Masonry
] Bonding layer

Insulation board

[1] Sto, StoTherm In Comfort. The Perfect Internal Insulation System, 2010.



ENVELOPE DURABILITY
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2 Water can condense in the bonding layer behind the insulation board | r—

O Bonding layer

Insulation board




ENVELOPE DURABILITY

>
=
-
o
<
o
=)
[a)]
L
o
@]
—
w
>
z
i

. ; : : . . AT Y
3 The insulation board absorbs this moisture and actively distributes it within the system Seen
] Bonding layer

Insulation board




ENVELOPE DURABILITY
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I Masonry

4 By unburdening the system (i.e. through airing) the moisture balance is maintained B Bonding layer
within the insulated interior, thereby positively influencing drying. Insulation board




ENVELOPE ASSEMBLY

PROPOSE

1 Bonding: StoLevell In Mineral
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Wall: R-19




ENVELOPE ASSEMBLY

PROPOSE

2 Insulation: Sto Perlite Internal Insulation Board
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Wall: R-19
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ENVELOPE ASSEMBLY

PROPOSE

3 Primer: StoPrim Silicate

Wall: R-19




ENVELOPE ASSEMBLY

PROPOSE
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4 Reinforcing compound: StoLevell In Mineral

Wall: R-19




ENVELOPE ASSEMBLY

PROPOSE
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5 Reinforcing mesh: Sto Glass Fibre Mesh F

Wall: R-19




>
=
—
)
<
14
)
@]
L
o
@]
—
w
>
pd
w

ENVELOPE ASSEMBLY

PROPOSE

6 Top coat

Wall: R-19




>
|:
=
0
<
4
=)
[a}
L
o
(e}
—
w
>
z
L

GONSTRUCTABILITY

PROPOSE
* New continuous coping
that is sloped inward

Pressure Treated Wood Blocking w/ Fasteners

New Sheet Metal Coping over
Pressure Treated Wood Blocking,
Sloped to Drain to Roof

Masonry Anchors where needed

Existing Masonry {o be Repaired and Repointed

Fully-Adhered Roof Membrane,
Lap over Pressure Treated Wood
Blocking Min. 4".

Fully-Adhered Air Barrier Membrane,
Extend 1o Top of Plywood

Parapet Detail
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GONSTRUCTABILITY

PROPOSE

* Proper drip edge and
flashing cap

Pressure Treated Wood Blocking w/ Fasteners

New Sheet Metal Coping over
Pressure Treated Wood Blocking, N,

Sloped to Drain to Roof A b —_—
Masonry Anchors where needed i
Min 4’} |
Existing Masonry 1o be Repaired and Repointed————— “‘:1'
Fully-Adhered Roof Membrane.4¥§:¢ : T~
Lap over Pressure Treated Wood —
Blocking Min. 4".

H 951
Fully-Adhered Air Barrier Membrane, Min 1 /2{%}_\_%

Extend 1o Top of Plywood T

]

Parapet Detail
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GONSTRUCTABILITY

PROPOSE

* New roof membrane wrap

up and over the parapet

Roof:
R-66

Pressure Treated Wood Blocking w/ Fasteners

New Sheet Metal Coping over
Pressure Treated Wood Blocking,
Sloped to Drain to Roof

Masonry Anchors where needed

Existing Masonry {o be Repaired and Repointed

Fully-Adhered Roof Membrane,
Lap over Pressure Treated Wood
Blocking Min. 4".

Fully-Adhered Air Barrier Membrane,
Extend 1o Top of Plywood

I Insulation Cover Board—\

Mew Cant. Install per Manufacturers
Recommendalion ™ ‘
" Pressure Treated Plywood ' w
New 2x6 Min, Wood Nailer Attached L, {\\H\ :
to Substrate, Overall Thickness to \’\ \H\
Match Insulation .
New (3) 2" Layers of DOW XPS Rigidﬂ I
Insulation, Joints Staggered ;

Existing Board Sheathing or Sheathing

N

|

Patch (Match Existing Thickness)

New 8" Closed-Cell {2.0 pcf) Spray
Foam Insulation

New Taped Joint Typ. Both Sides

New Continuous Bead of Sealant

Parapet Detail

Thin Layer of Diffusion-proof Adhesive \N
Tape (StoSeal Tape BK) ‘T\Nl\
Decoupling Strips {Sto-Sidings Profile

Tape Bonded to the StoSeal Tape BK

Barrier Liquid-applied Membrane

StolLevell in Mineral

StoGold Coat : e
Vapor Permeable, Air and Moisture “‘“‘«U\ i

=

Mineral, Diffuse-open, Non-hydrophobic
Adhesive and Reinforcing Compound

StoPerlite Insulation Board 045

StoPrim Silicate {Primer) on StoLevel

%MML

(=]

o

o

_ o
I -
o

o

. 1
=]

O

|

Reinforcing Compound over StoGlass
Fiber Mesh F (Reinforcing Mesh)

StoLevell in Mineral
StoTherm Tap Coat

:'_r
3OO oo

DA 000000 _'f
ofFooooan ooty

(o= ko]

COOAECE%O:)OI'
-

YO QOGO
L0000

Roof-Parapet Detail
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GONSTRUGTABILITY

PROPOSE
« Water and air control layers

I Insulation Cover Board—\
New Cant. Install per Manufacturer's E\ ‘ .
Recommendalion ™ ‘
L] : 4
3" Pressure Treated Plywood w
New 2x6 Min, Wood Nailer Attached L, {\\H\ :
to Substrate, Overall Thickness to \’\ \H\ \H
Maich Insulation :
New (3) 2" Layers of DOW XPS Rigidﬂ IMK
Insulation, Joints Staggered x
Existing Board Sheathing or Sheathing \H\\ N T
. ] -
Patch (Match Existing Thickness) [ -\\}\
New 8" Closed-Cell {2.0 pcf) Spray . ) ISR AN
Foam Insulation \I\ ]\ Lz
New Taped Joint Typ. Both Sides—\F ‘ H Ecssszosssssssssssisssssssssisssssssssiss
New Continuous Bead of Sealant \’,\
I
u Thin Layer of Diffusion-proof Adhesive , \H\ ‘ ‘

Tape (StoSeal Tape BK) ‘F le i
| Decoupling Strips {Sto-Sidings Profile |
Tape Bonded to the StoSeal Tape BK [ﬁ :*T }\ N ::

StoGold Coat ' \_\{ S
R 6 6 Vapor Permeable, Air and Moisture %\““*‘u‘ T ]
- Barrier Liquid-applied Membrane .
-
StoLevell in Mineral —

Mineral, Diffuse-open, Non-hydrophobic [ ] ’—‘
Adhesive and Reinforcing Compound

o

(o]

o

=]

[a]

[+

I | o
o

StoPerlite Insulation Board 045 #H‘j |
T ===
| o

O

o
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DOOQO00R000000
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StoPrim Silicate {Primer) on StoLevel !
Reinforcing Compound over StoGlass :
Fiber Mesh F {Reinforcing Mesh)

StoLevell in Mineral _/L/H// - i
StoTherm Tap Coat

r
|
cooAxﬁmor

200 oW
YO QOGO
L0000y

Roof-Parapet Detail




GONSTRUGTABILITY

PROPOSE

¢ VapO I CO nt ro | I aye r 1" Insulation Cover Board—————————,
(d |ﬂ:u Sed _Ope n) Mew Cant. Install per Manufacturers E\ ‘ .
Recommendalion ™ ‘
® ; .
3" Pressure Treated Plywood w
New 2x6 Min, Wood Nailer Attached L, {\\H\ :
to Substrate, Overall Thickness to \H\ \H
Match Insulation N
New (3) 2" Layers of DOW XPS Rigidﬂ IMK
Insulation, Joints Staggered :
Existing Board Sheathing or Sheathing \H\\ N T
Patch (Match Existing Thickness) [' — }\ ..“.‘..’."‘..”“’
New 6" Closed-Cell {2.0 pef) Spray . ) '0"0'0'0'O'O*O*Q‘O'Q'Q'Q*OVO'
Feam Insulation \I\ I\ =
) |
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B —

New Taped Joint Typ. Both Sides

New Centinuous Bead of Sealant

| Thin Layer of Diffusion-proof Adhesive
Tape (StoSeal Tape BK)

| Decoupling Strips {Sto-Sidings Profile

Tape Bonded to the StoSeal Tape BK

StoGold Coat i B E!
Vapor Permeable, Air and Moisture ““-«U\ \\{ PR
- Barrier Liquid-applied Membrane ' ’_’_R tg g ggg: I
oo
StoLevell in Mineral - n ;go ood
Mineral, Diffuse-open, Non-hydrophobic [ ’—‘ —sogooa
Adhesive and Reinforcing Compound : , Eggggg{
StoPerlite Insulation Board 045 # } L‘j I !32333{
. ko2l
StoPrim Silicate {Primer) on StoLevell | | }; Call
Reinforcing Compound over StoGlass - prrepeteanil
Fiber Mesh F {Reinforcing Mesh) l o g‘:‘ SI'
L_""—-_._ =
StoLevell in Mineral _/L/H// i ig g ggg: .
StoTherm Top Coat Ro%024l| Roof-Parapet Detail
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GONSTRUCTABILITY

PROPOSE

* Thermal control layer

Roof:
R-66

I Insulation Cover Board

Mew Cant. Install per Manufacturers
Recommendalion

" Pressure Treated Plywood ' \’
New 2x6 Min, Wood Nailer Attached L {\\H\ :

to Substrate, Overall Thickness to
Maich Insulation

N

J_\\

SN

New (3) 2" Layers of DOW XPS Rigidﬂ IMK
Insulation, Joints Staggered ,

Existing Board Sheathing or Sheathing
Patch (Match Existing Thickness)

New 8" Closed-Cell {2.0 pcf) Spray

Foam Insulation

New Taped Joint Typ. Both Sides

New Continuous Bead of Sealant

\H\\‘* N T
o
[ ‘\x}\ NN
R R
:
P

Thin Layer of Diffusion-proof Adhesive
Tape (StoSeal Tape BK)

Decoupling Strips {Sto-Sidings Profile

Tape Bonded to the StoSeal Tape BK

StoGold Coat
Vapor Pemmeable, Air and Moisture
Barrier Liquid-applied Membrane

StoLevell in Mineral
Mineral, Diffuse-open, Non-hydrophobic
Adhesive and Reinforcing Compound

StoPerlite Insulation Board 045

StoPrim Silicate {Primer) on StoLevel

Reinforcing Compound over StoGlass
Fiber Mesh F (Reinforcing Mesh)

StoLevell in Mineral
StoTherm Tap Coat

Roof-Parapet Detail




GONSTRUCTABILITY

StoTherm Top Coat

StoLevell in Mineral

StoPrim Silicate (Primer) on StoLevell
Reinforcing Compound over StoGlass
Fiber Mesh F (Reinforcing Mesh)
StoPerlite Insulation Board 045
StoLevell in Mineral

Mineral, Diffuse-open, Non-hydrophobic
Adhesive and Reinforcing Compound
StoGold Coat:

Vapor Permeable, Air and Moisture
Barrier Liquid-applied Membrane

New Continuous Bead of Sealant—"";;
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New Closed Cell Spray Foam Insulation

Shueco Triple Pane Window AWS 75-SI
System, Provide Flashing Membrane,
Sill & Jamb Flashing, Turned Up

Back Dam with Paper Backing

Window Head Detail

PROPOSE

Windows:

U-0.22
SHGC,-0.24
SHGC,-0. 40




GONSTRUCTABILITY
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New Wood Sill & Trim

Decoupling Strips (Sto-Sidings Profile P RO P O S E

Tape Bonded to the StoSeal Tape BK

Thin Layer of Diffusion-proof Adhesive [ J
Tape (StoSeal Tape BK)
New Continuous Bead of Sealant [

Shueco Triple Pane Window AWS 75-SI
System, Provide Flashing Membrane,
Sill & Jamb Flashing, Turned Up

Back Dam with Paper Backing

New Closed Cell Spray Foam Insulation

StoGold Coat—\_\

Vapor Permeable, Air and Moisture |
Barrier Liquid-applied Membrane o [ |
StoLevell in Mineralﬁ‘; ]
Mineral, Diffuse-open, Non-hydrophobic = |
Adhesive and Reinforcing Compound
StoPerlite Insulation Board 045 U _O 2 2
StoPrim Silicate (Primer) on StoLevell "
SHGC,-0.24
StoLevell in Mineral?l/ﬂ/
SHGC,-0. 40

Reinforcing Compound over StoGlass
RSl Window Sill Detail

Fiber Mesh F (Reinforcing Mesh)




GONSTRUGTABILITY

StoLevell in Mineral

StoPrim Silicate (Primer) on StoLevell
Reinforcing Compound over StoGlass
Fiber Mesh F (Reinforcing Mesh)
StoPerlite Insulation Board 045

StoLevell in Mineral
Mineral, Diffuse-open, Non-hydrophobic
Adhesive and Reinforcing Compound

StoGold Coat
Vapor Permeable, Air and Moisture
Barrier Liquid-applied Membrane

New Continuous Bead of Sealant

Thin Layer of Diffusion-proof Adhesive
Tape (StoSeal Tape BK)

Decoupling Strips (Sto-Sidings Profile
Tape Bonded to the StoSeal Tape BK
Existing Brick Masonry

To Be Repaired and Repointed

Window Jamb Detail

PROPOSE

>
=
—
)
<
14
)
@]
L
o
@]
—
w
>
pd
w

Windows:

U-0.22
SHGC,-0.24
SHGC,-0. 40




GONSTRUCTABILITY

P RO P O S E StoGuard RapidFill
Vapor Permeable, Air and Moisture ‘ \ ‘
o

T=lek

Barrier Liquid-applied Membrane
StoLevell in Minem1ﬁ~\H¥\ L“T
Minzral, Diffuse-open, Non-hydrophobic : -
Adhesive and Reinforcing Compound
StoPerlite Insulation Board 045 ——
StoPrim Silicate (Primer) on StoLevell—/’F/,H H

Reinforcing Compound over StoGlass
Fiber Mesh F (Reinforcing Mesh} L__ |

StoLevell in Mineral —"’l/’,H/
StoTherm Top Coat

Thin Layer of Diffusion-proof Adhesive
Tape (StoSeal Tape BK)
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Decoupling Strips (Sto-Sidings Profile

Tape Bonded to the StoSeal Tape BK
New Wocd Flooring

Continuous Bead of Sealant
Exisiting Wood Subflocring

New 2" Closed-Cell (2.0 pcfy Spray Foam
Insulation

New Fiberglass Batt Insulation Min. 4"
New Strips of Mold-Resistant Fire-Rated
2" Type X Gyp. Board (Both sides

water resistant at wet areas)

Taped Joint, Typ. Both Sides

New 3" Type X Gyp. Board
Existing Strapping to Remain

New Resilient Channels 24" O.C.

Unit-to-Unit Typical Floor/Ceiling Assembly at Exterior Wall




GONSTRUCTABILITY

| I_q I 59520
- Lo a o o O
} ) S o E {:»8
naa -
- | 202024 [ |
- _ o0
> StoTherm Top Coat j\ ‘ ‘ ‘ 209500 H
S StoLevell in Mineral L= TR
2 StoLevell in Mineral Sgcgg
o Mineral, Diffuse-open, Non-hydrophobic ,;,8_0 =5y
8 Adhesive and Reinforcing Compound o0 U u
(2] = o D"?.._ -
o StoPrim Silicate (Primer) on StoLevell 00059 u
(@) Reinforcing Compound over StoGlass DG
d Fiber Mesh F (Reinforcing Mesh) ._g"g ¥
O O
% StoPerlite Insulation Board 045 06252
e uls
StoGold Coat 2 g g 32
Vapor Permeable, Air and Moisture 60,059
Barrier Liquid-applied Membrane oocod
U O o Qo
Thin Layer of Diffusion-proof Adhesive S — =
Tape {StoSeal Tape BK) i ’ S A A A
Decoupling Strips (Sto-Sidings Profile

Tape Bonded to the StoSeal Tape BK
Continuous Bead of Sealant

New Woed Flooring & Trim

New 3" Concrete Slab

New 6 MIL Polyethylene Vapor Barrier,
Turn up Edge of Slab
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—||/ PROPOSE
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New 2 I Layer of XPS Rigid Insulation

==

New Dimple Mat, Turn up the VWall Min 6"
All Seams Taped

New 3" Concrete Patch

N
[ N\;
.\{I
1
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|

Coarse Gravel {no fines) =
Perforated Drain Pipe d 74 7 _

5
|

IR

Geotextile (filter fabric) -
Existing Concrete Slab =

ﬁ\l\
ﬁ\l\
ﬁ\l\
ﬁ\l\
ﬁm
¢

Typical Basement Slab



ENERGY ANALYSIS

Existing Energy Use From Heating Proposed

Dominates
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B Space Heating M Cooling (Air Conditioning) M Space Heating M Cooling (Air Conditioning)

Domestic Hot Water Appliances, Electronics, Lighting Domestic Hot Water Appliances, Electronics, Lighting

U.S. ENC IL




ENERGY ANALYSIS

Existing

Proposed

Energy Use From Appliances

Dominates
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M Space Heating M Cooling (Air Conditioning) M Space Heating M Cooling (Air Conditioning)

Domestic Hot Water Appliances, Electronics, Lighting Domestic Hot Water B Appliances, Electronics, Lighting

U.S. ENC IL




ENERGY ANALYSIS

Other Energy Use is Proposed

Similar
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M Space Heating M Cooling (Air Conditioning) M Space Heating M Cooling (Air Conditioning)

B Domestic Hot Water Appliances, Electronics, Lighting B Domestic Hot Water Appliances, Electronics, Lighting

U.S. ENC IL
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ENERGY ANALYSIS

MMBtu/yr

1200

1000

800

600

400

200

91%

488.6

43.6

Space Heating

Building Energy Usage by End Use Category

40.9

| [

Cooling (Air Conditioning)

243.4

20.9
|

Domestic Hot Water

297.5

79.8

Appliances, Electronics, Lighting

1070.4

M Existing

M Proposed

150.1

Total
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ENERGY ANALYSIS

MMBtu/yr

1200

1000

800

600

400

200

488.6

43.6

Space Heating

Building Energy Usage by End Use Category

86%

40.9

| [

Cooling (Air Conditioning)

243.4

20.9
|

Domestic Hot Water

297.5

79.8

Appliances, Electronics, Lighting

1070.4

M Existing

M Proposed

150.1

Total
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ENERGY ANALYSIS

MMBtu/yr

1200

1000

800

600

400

200

488.6

43.6

Space Heating

Building Energy Usage by End Use Category

40.9

| [

Cooling (Air Conditioning)

91%

243.4 l

Domestic Hot Water

297.5

79.8

Appliances, Electronics, Lighting

1070.4

M Existing

M Proposed

150.1

Total



ENERGY ANALYSIS

1200

Building Energy Usage by End Use Category

1070.4

1000

800

N
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600 M Existing

MMBtu/yr

M Proposed
488.6

400 73%

297.5
243.4
200
150.1
79.8
43.6 40.9
58 20.9
0 ] ] —

Space Heating Cooling (Air Conditioning) Domestic Hot Water Appliances, Electronics, Lighting Total
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ENERGY ANALYSIS

MMBtu/yr

1200

1000

800

600

400

200

488.6

43.6

Space Heating

Building Energy Usage by End Use Category

40.9

| [

Cooling (Air Conditioning)

243.4

20.9
|

Domestic Hot Water

297.5

79.8

Appliances, Electronics, Lighting

86%

1070.4

M Existing

M Proposed

150.1

Total



EXISTING SPAGE CONDITIONING

EVALUATE AND ADDRESS
« Steam Radiators
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EXISTING SPAGE CONDITIONING

EVALUATE AND ADDRESS

 Central Boiler
. 78% AFUE
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EXISTING SPAGE CONDITIONING

EVALUATE AND ADDRESS

* Central Boiler

* Uninsulated Piping
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EXISTING SPAGE CONDITIONING

EVALUATE AND ADDRESS

 Window Unit Air Conditioner
- EER:10.7 to 11.3
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EXISTING SPAGE CONDITIONING

EVALUATE AND ADDRESS

* No Ventilation Strategy
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SYSTEMS OVERVIEW

|

| Qutdoor i | Indoor |

: ! CERV | |
! .

! { Fresh Air Heat Recovery : Return Air ] ) :

Photovoltaic | and | “pace Coolne ]:
| ! (

System ! { Exhaust Air GeoBoost Supply Air |
! Heat pump - :
| Space Heating ].
! |
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Geothermal W Heat Pump Domestic
Loop J Water Heater Hot Water

Appliances 1

[ Electric Grid ==t -

v
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v

[ Battery ]




PROPOSED SPAGE CONDITIONING The CERV |

PROPOSE
« The CERV 8Tota| CERVs

1 cerv/unit
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PROPOSED SPAGE CONDITIONING The CERV

PROPOSE
* The CERV

°
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PROPOSED SPAGE GCONDITIONING The CER
2 Modules '

PROPOSE
* The CERV
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PROPOSED SPAGE CONDITIONING The CERV

PROPOSE
* The CERV

Conditioning
Module:

Built in ASHP and
Temperature Sensors

fa)
Z
<z
) =
ZZ
Z3
(oNe4
Ex
=y
=
96
05
E)JD
ZZ
o
(9]

C
E
R
V




PROPOSED SPAGE CONDITIONING The CERV

PROPOSE
* The CERV
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Average Total Heating Capacity = 5.5 kBtu/hr

C
E
R
V

Average Total Cooling Capacity = 3.8 kBtu/hr
Latent Capacity = 42 - .73 kBtu/hr




PROPOSED SPAGE CONDITIONING The CER

PROPOSE

« The CERV Fresh Air Control Module:
. Internal CO2 and VOC Sensors
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Provides Balanced, Demand Controlled

Ventilation
Set points:
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co2/voc ppm > 1000




PROPOSED SPAGE CONDITIONING The CER

PROPOSE

« The CERV
[a)
Z >
0%
Z ] Ventilation?
S8 YES NO

o]
8%
& Conditioning? Conditioning?
YES YES
NO NO
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PROPOSED SPAGE CONDITIONING The CERV

PROPOSE
« The CERV
%% YES NO
YES YES
NO NO e
Ventilation Recirculation c
Heating/Cooling Heating/Cooling -
10 Minute Standby Vv
Free Ventilation OR

Recirculation Mode



Fresh Air Control Module:

PROPOSED SPAGE CONDITIONING ema Danprs

PROPOSE -
e The CE RV P IVOt Inlet Half

N

Outlet Half

Electronics
& Sensors
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PROPOSED SPAGE CONDITIONING

PROPOSE
* The CERV
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Conditioning Module:

Evaporator
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%) (Cooling & Dehumidification)

Energy
Removed

Energy
Inputted

Condenser
(Heating)

Compressor



PROPOSED SPAGE CONDITIONING

PROPOSE =9 1 @
- The CERV Smh
L gr
%i& Example: Ventilation Heating
é_ Outside >=—_ : 'S > Inside
A 1L
.

Energy | |
Inputted =1 1 In




PROPOSED SPAGE CONDITIONING

PROPOSE )= ®
. The CERV Smh
g K
%i& Example: Ventilation Heating
Energy J mm L
Removed =




PROPOSED SPAGE CONDITIONING

PROPOSE

Auxiliary Haater

* |nline Duct Heater
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CERV Average Total Heating Capacity = 5.5 kBtu/hr
CERV w/Duct Heater Average Total Heating Capacity = 14 «kBtu/hr




PROPOSED SPAGE CONDITIONING

PROPOSE

* |Inline Duct Heater Auzxiliary Heater

o From Insida s _ _'_|_3.-. - —a=[ 2 Inside
Fram Outside CERV-0O1-PARTH Suigpdy Blowers

Ii___l_} o Outside
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Design Heating Load = 8.4 kBtu/hr-unit  =————— _



PROPOSED SPAGE CONDITIONING

PROPOSE
. Weessoost il
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« Geothermal Heat Pump
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Non-toxic Anti-Freeze
(Propylene Glycol)
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PROPOSED SPAGE CONDITIONING

PROPOSE
- Geothermal Heat Pump N
. Ay
-
2 PR
oE PR
-k R
5¢ Geo-Boost
Liquid-to-Air

Heat Exchanger .»”

Non-toxic Anti-Freeze
(Propylene Glycol)

ot

Capacity to ADD or REMOVE 1.6 to 2.6 kBtu/hr

depending on ground conditions




PROPOSED SPAGE CONDITIONING

PROPOSE
. Weessoost il
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« Geothermal Heat Pump
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Non-toxic Anti-Freeze
(Propylene Glycol)

CERV Average Total Cooling Capacity = 3.8 kBtu/hr [ ]
CERV w/Geo-Boost Total Cooling Capacity = 5.4 t0 6.2 «kBtu/hr




PROPOSED SPAGE CONDITIONING

PROPOSE
. 1 Geo-soost ]

vNealEuhm»

« Geothermal Heat Pump
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Non-toxic Anti-Freeze
(Propylene Glycol)
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Design Cooling Load = 6.2 kBtu/hr-unit =————p _




PROPOSED SPAGE CONDITIONING

PROPOSE

« Geothermal Heat Pump

Vertical wells: Closed-geothermal loops
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300’ of ¥2” PEX per main loop = 2400’ PEX
1:1 mix of propylene glycol and water




PROPOSED SPAGE CONDITIONING

PROPOSE

« Geothermal Heat Pump
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Stiebel Eltron CP3515-62FC circulation pump

340 Btu/hr Pump
1 —2 gpm flowrate D




PROPOSED SPAGE CONDITIONING

RELATIVE HUMIDITY 100% B0%

[=2]
=]
E3

.028
2 Sun Shading of Windows(0 hrs) 9%

High Thermal | ) frs)

DESIGMN STRATEGIES: JUME through AUGUST / / N
PRO POSE 15.4% 1 Comfort(339 hrs)
[ ]

} High Thermal Mass Night Flushed(0 hrs)
5 Direct Evaporative Cooling(D hrs) WET-BULR
6 Two=-Stage Evaporative Cooling(0 hrs) TEMPERATURE -024

17.2% 7 Natural Ventilation Cooling(379 hrs) DEG. F 80
8 Fan-Forced Ventilation Cooling(0 hrs)

. . 9 Internal Heat Gain(0 hrs)

N atu ral Ve ntl Iatlon 10 Passive Solar Direct Gain Low Mass(0 hrs)

11 Passive Solar Direct Gain High Mass(D hrs)

12 Wind Protection of Qutdoor Spaces(D hrs)

13 Humidification Only(0 hrs)

14 Dehumidification Qnly(D hrs)

15 Cooling, add Dehumidfication if needed(0 hrs)

J u ne to Aug USt: 16 Heating, add Humidification if needed(D hrs)

32.5% Comfortable Hours using Selected Strategies
(718 out of 2208 hrs)

Occupant Comfort Comfort Zones show:

Summer clothing on right,

1 7. 2 O/O Winter clothing on left.
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INT TEMPERATURE, BEG
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/ﬁ' 004
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0 W:
-20 -10 0 10 20 30 40 50 60 70 80 90 100 110

DRY-BEULB TEMPERATURE, DEG. F

Climate Consultant 5.5 Output for Champaign-Willard Airport




HUAG SYSTEMS LAYOUT
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HUAG SYSTEMS LAYOUT
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MERYV 13 Filter

PROPOSED VENTILATION

ASHRAE 62.2 - 2013 EPA Indoor
allrPLUS

Ventilation Requirements

50 cfm 68 cfm 81 cfm
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Broan XB110 Vent Fan



MERYV 13 Filter

PROPOSED VENTILATION

ASHRAE 62.2 - 2013 EPA Indoor
allrPLUS

Ventilation Requirements

50 cfm 68 cfm 81 cfm Inline Filter Box

Proposed Ventilation
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110 cfm 140 cfm 170 cfm

Supply Exhaust
30 cfm 100 cfm
50 cfm 10 cfm
10 cfm
25 cfm

Broan XB110 Vent Fan




PROPOSED SPAGE CONDITIONING The CERV

CONCLUSION
Installed Cost
CERV (w/FV20) $4,500
Geo-Boost $750
% . The CERV — Insulated Filter Box $190
2 'é Duct Heater $570
)
E g Stiebel Eltron Pump | $245
2a Total $6,255
O o) P
A . . . Typical Mini-Split $3,000 - $5,0004
Q2 Mini-Split i | P Ty r—
7 Typical HRV 4,000 - $5,000 T, B N
w/HRV -
Total
—
4 Bedroom (1510 sf)
: C
Radiant - 3 Bedroom (1346 sf) E
System w/HRV =
2 Bedroom (889 sf) V




LIGHTING AND APPLIANGES

EVALUATE AND ADDRESS
* Non Energy Star appliances
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LIGHTING AND APPLIANGES

EVALUATE AND ADDRESS

* Natural gas stoves
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LIGHTING AND APPLIANGES

EVALUATE AND ADDRESS

« Shared washer/dryer
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LIGHTING AND APPLIANGES

EVALUATE AND ADDRESS

* Mainly incandescent lighting
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LIGHTING AND APPLIANGES

EVALUATE AND ADDRESS

* No motion detectors for lights
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LIGHTING AND APPLIANGES

EVALUATE AND ADDRESS

* Lighting levels don’t comply with
IECC 2012 and IECC 2015
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LIGHTING AND APPLIANGES

PROPOSE

« Energy Star appliances

» Energy efficiency and performance
* Enhanced Safety
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HOME AUTOMATION

PROPOSE

» LINKoln App

Sensor, light, and lock control
Automate lighting

Simple Set-up

Smartphone app with SmartThings

http://www.dreamstime.com/stock-photography-smart-
house-flat-illustration-concept-image38055952

Touchscreen Deadbolt

e

Smoke and CO detector Zen Thermostat

~
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SmartThings Hub '———




EXISTING WATER EQUIPMENT

EVALUATE AND ADDRESS
65 and 75 Gallon Natural Gas

Water Heaters
» Hot water supplied at 100 — 120 °F
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EXISTING WATER EQUIPMENT

EVALUATE AND ADDRESS

 Piping which is not insulated
* Residual heat loss in pipes
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EXISTING WATER EQUIPMENT

EVALUATE AND ADDRESS

 Non WaterSense fixtures
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EXISTING WATER EQUIPMENT

EVALUATE AND ADDRESS

* Resident Dissatisfaction
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I]I]MESTI[: H“T WATEH Refrigeration
5% Space
L \ Heating

Lighting

42%
Demand-Initiated Recirculation System 5% —

Cooling
Save Energy 6% 1

* Minimal required reheating energy
e Return warmer water to the water heater
» High distribution flow rate -
» Reduce heat loss during distribution http://energy.gov/energysaver/tips-your-homes-energy-use
* Require less hot water for recirculation

Kifthen faucet Dishwasher Bathroom faucet Tub & Shower

Save Water

» Fast hot water delivery to fixtures
 Reduce hot water wait time —

* Less ambient-temperature water waste
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Valve Pump

Washer




DOMESTIC HOT WATER

GeoSpring™ Hybrid Electric Water Heater

« Capacity: 50-gallon
* Energy Factor: 3.25>2.0
* Annual Saving: $370-$490
* Four operating modes
 Heat Pump
 Electric
* Hybrid

« High Demand
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http://www.geappliances.com/ge/heat-pump-hot-water-heater.htm




Fixtures Pipe Segment Pipe Diameter Water Capacity Pipe Length Water Violume

(in) (oz/ft) (ft) (gal)
Drop from
112 1.89 10 0.15
DOMESTIC HOT WATER
1 112 1.89 1 0.01
“‘ m QEL p ‘ Total Water Volume (gal) 0.16
] | Hot Water Wait Time (sec) 4.42
7 Cj
HVAC = ( Drﬁg;;"m 112 1.89 10 0.15
WH 2 lwen 4 Bath 1 Sink
— =t = 2 112 1.89 1 0.01
e Total Water Volume (gal) 0.16
— Hot Water Wait Time (sec) 6.49
o \/:K s M\/‘ZHM Orop from 12 189 10 0.15
Bath 2 Sink 0op
[1 3 112 1.89 1 0.01
KITCHEN ’ Total Water Volume (gal) 0.16
- D D Hot Water Wait Time (sec) 6.49
1w 2
'_
g Ll =] = D"Ep from 112 1.89 10 0.15
o Bath 1 Tub oop
@ 4 112 1.89 1 0.01
s
Q . Total Water Volume (gal) 0.16
o
Hot Water Delivery System Layout
o Hot Water Wait Time (sec) 6.49
Drop from
. 112 1.89 10 0.15
Bath 2 Tub Loop
5 112 1.89 1 0.01
Total Water Volume (gal) 0.16

Hot Water Wait Time (sec) 6.49



RAINWATER COLLECTION

Monthly Average Precipitation
e around 3.43”

Estimated Water Usage
 Toilet: 4872 gal/month
« Irrigation: 969 gal/month

Rainwater Collection: Roof & Ground
» Used for flushing (Roof 3500 ft2)
» Used for irrigation (Ground 13298 ft2)

3 Cisterns are located outside
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WATER SAVING

Fixtures

Kitchen
Faucet

Bath
Faucet

Tub &
Shower

Toilet

Manufacturer Model# Price

Delta B2310 $85.35

Delta 21C154 $102.80

T13420-S0
Delta stoop $126.80

Foam-Flush

NEREn Toilet

Other Information

1.80 gpm @ 60 psi

0.50 gpm

1.50 gpm @ 80 psi

3-ounce

« Energy Star Product
 Reasonable Price

Compared with fixtures of IPC/UPC
(CODE), our building can save

potable water usage.

Potable Water Use Reduction (kGalfyr}

CPERFORMANCE  EIBASELINE
TOTAL WATER

REDUCTION %
49.06%

| 23751

COPYRIGHT 23011 PERKINSHWILL




PHOTOVOLTAIC SYSTEM
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PV SYSTEM DESIGN

107 Panels (27 kW) SunpowerX21-235
* Sunpower 21.5% Enphase C250 _ _

Microinverter ~ ~

Enphase micro-inverter

Tilt: 180° South at 29° Tilt

Annual Production: 37,700 kWh
Offsets 92% of total consumption

Distribution

Panel

|| =~ 7%

[ Battery }
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LED LIGHTING BAGKUP POWER

« Grid compatible [ PV System J
 Off-grid operations
* 6.4 kwh capacity T sattery \,
Grid | |
@ E Tesla
: Powerwall
| 6.4 kWh
L AC SMA Sunny oC
=5 L ' Boy Storage
2.5
= ¥ B Distribution e L !
g Panel
5
5 ®

Load‘s

http://www.energymatters.com.au/wp-content/uploads/2015/12/Datasheet-Daily-Powerwall. pdf
http://www.sma.de/fileadmin/user_upload /SBS25 -DEN1604 -V10web .pdf



http://www.energymatters.com.au/wp-content/uploads/2015/12/Datasheet-Daily-Powerwall.pdf
http://www.sma.de/fileadmin/user_upload/SBS25-DEN1604-V10web.pdf

ENERGY ANALYSIS

Exisiting Building
Basecase

Exisiting Building
Basecase
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P LINKoln Locale

-

LINKoln Locale - w/o Photovoltaic Panels LINKoln Locale - w/ Photovoltaic Panels

LINKoln Locale
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FINANGIAL ANALYSIS

Key Iltems Cost Breakdown:

Building Fees and Design Costs

$91,078

Permeable Driveway
$44,400

Landscaping, Cleanup, etc.
$10,721 Building Fees and Design Costs

$91,078

Deck, Patio, Porches
$18,510

Flooring

$23,411 Foundation/Excavation

$23,798

Appliances and Plumbing Framing
Fixtures $45,835
$79,773

Exterior Walls and Roofing
$9,163

Cabinets, Countertops Windows and Doors

$64,405 Total Cost: $85,300
. $1,528,219
$22,364

Plumbing/HVAC
$87,002

Drywall, Paint, Interior Trim

$164,168 Rainwater System

$11,874

PV/Electrical

Insulation $74,580
$82,394



FINANGIAL ANALYSIS

Key Iltems Cost Breakdown:

Plumbing/HVAC

$ 87,002
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Permeable Driveway
$44,400

Landscaping, Cleanup, etc.
$10,721 Building Fees and Design Costs

$91,078

Deck, Patio, Porches
$18,510

Flooring

$23,411 Foundation/Excavation

$23,798
Framing
$45,835

Appliances and Plumbing
Fixtures
$79,773

Exterior Walls and Roofing
$9,163

Cabinets, Countertops Windows and Doors

$64,405 Total Cost: $85,300
. $1,528,219
$22,364

Plumbing/HVAC
$87,002

Drywall, Paint, Interior Trim

$164,168 Rainwater System

$11,874

PV/Electrical

Insulation $74,580
$82,394
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FINANGIAL ANALYSIS

Key Iltems Cost Breakdown:

\Windows and Doors

$ 85,300

Permeable Driveway
$44,400

Landscaping, Cleanup, etc.
$10,721 Building Fees and Design Costs

$91,078

Deck, Patio, Porches
$18,510

Flooring

$23,411 Foundation/Excavation

$23,798

Appliances and Plumbing Framing
Fixtures $45,835
$79,773

Exterior Walls and Roofing
$9,163

Cabinets, Countertops Windows and Doors

$64,405 Total Cost: $85,300
. $1,528,219
$22,364

Plumbing/HVAC
$87,002

Drywall, Paint, Interior Trim

$164,168 Rainwater System

$11,874

PV/Electrical

Insulation $74,580
$82,394
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FINANGIAL ANALYSIS

Key Iltems Cost Breakdown:

Insulation

$ 82,394

Permeable Driveway
$44,400

Landscaping, Cleanup, etc.
$10,721 Building Fees and Design Costs

$91,078

Deck, Patio, Porches
$18,510

Flooring

$23,411 Foundation/Excavation

$23,798

Appliances and Plumbing Framing
Fixtures $45,835
$79,773

Exterior Walls and Roofing
$9,163

Cabinets, Countertops Windows and Doors

$64,405 Total Cost: $85,300
. $1,528,219
$22,364

Plumbing/HVAC
$87,002

Drywall, Paint, Interior Trim

$164,168 Rainwater System

$11,874

PV/Electrical

Insulation $74,580
$82,394
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FINANGIAL ANALYSIS

Key Iltems Cost Breakdown:

Appliances and Plumbing Fixtures

$79,773

Permeable Driveway
$44,400

Landscaping, Cleanup, etc.
$10,721 Building Fees and Design Costs

$91,078

Deck, Patio, Porches
$18,510

Flooring

$23,411 Foundation/Excavation

$23,798

Appliances and Plumbing Framing
Fixtures $45,835
$79,773

Exterior Walls and Roofing
$9,163

Cabinets, Countertops Windows and Doors

$64,405 Total Cost: $85,300
. $1,528,219
$22,364

Plumbing/HVAC
$87,002

Drywall, Paint, Interior Trim

$164,168 Rainwater System

$11,874

PV/Electrical

Insulation $74,580
$82,394
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FINANGIAL ANALYSIS

Key Iltems Cost Breakdown:

PV/Electrical

$ 74,580

Permeable Driveway
$44,400

Landscaping, Cleanup, etc.
$10,721 Building Fees and Design Costs

$91,078

Deck, Patio, Porches
$18,510

Flooring

$23,411 Foundation/Excavation

$23,798

Appliances and Plumbing Framing
Fixtures $45,835
$79,773

Exterior Walls and Roofing
$9,163

Cabinets, Countertops Windows and Doors

$64,405 Total Cost: $85,300
. $1,528,219
$22,364

Plumbing/HVAC
$87,002

Drywall, Paint, Interior Trim

$164,168 Rainwater System

$11,874

PV/Electrical

Insulation $74,580
$82,394



FINANGIAL ANALYSIS

National Average for new

Standard $125-$150/s.1.1-2

Construction:
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/

[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

LINKoln Locale

Total Cost: $1,528,219
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/
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[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

LINKoln Locale

Normalized Cost: $110/S.f.
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/
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[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

Debt to Income Ratio Calculation

Annual Median Family Income (MFI) $ 54,916
Monthly Household Debt (0.5% MFI) $34
Operations and Maintenance Costs S 24
Monthly Utility Costs S 10
Property Tax S 369
Insurance S 10
Mortgage Payment $718

Home Ownership Affordability Target 38%
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/

[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

Debt to Income Ratio Calculation

Annual Median Family Income (MFI) $ 54,916
Monthly Household Debt (0.5% MFI) $34
Operations and Maintenance Costs S 24
Monthly Utility Costs S 10
Property Tax S 369
Insurance S 10
Mortgage Payment $718

Home Ownership Affordability Target 38%

Calculated Debt to Income Ratio 25%
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[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

Financing Breakdown

Annual Interest Rate 3.9%
Years 30 years
Payments per Year 12
Number of Payments 360
Down payment S 305,644
Principle Amount $1,222,575
Monthly Payment S 5;746
Property Tax Rate 2.32%
Annual Property Tax S 35,455
Monthly Payment

/Distributed Property Tax $ 8;701
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/
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[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

Champaign-Urbana
Average Rent: $784med®
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/

[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



FINANGIAL ANALYSIS

The University Group
Proposed Rent: $850/bed
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[1] http://www.homeadvisor.com/cost/architects-and-engineers/build-a-house/
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[2] http://www.fixr.com/costs/build-apartment [3] http://www.deptofnumbers.com/rent/illinois/champaign/



SUMMARY

Environmental Impacts of LINKoln Locale vs. New Construction

Climate Change
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SUMMARY

Environmental Impacts of LINKoln Locale vs. New Construction
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SUMMARY

Environmental Impacts of LINKoln Locale vs. New Construction
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Human Health

Climate Change

Resource Depletion
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SUMMARY

Environmental Impacts of LINKoln Locale vs. New Construction
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Human Health

Climate Change

Resource Depletion

Ecosystem Quality
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SUMMARY

' LINKoln Locale
\

l
____________ /J

Social Economical Environmental
Impact Impact Impact
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INDUSTRY PARTNERS AND INSTITUTIONAL SUPPORT
PERKINS SCHUCO

WILL I\ NEWELL

INSTRUMENTS

sto
DOW CORNING “University

Group

T A ILLINOIS
SOLAR

@ SEDAC rrrinots UJ Sieiion

Smart Energy Design Assistance Center
Providing Effective Energy Strategies for Public and Private Buildings in Wllinois




BEST °

CONFERENCE

Building Enclosure Science & Technology

THANKYOU
Questions?
New Construction or Deep Retrofit? ZEROW t&\s

Roadmap to Build a Case for Deep Retrofit




