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Credit(s) earned on completion of
this course will be reported to AIA
CES for AIA members. Certificates
of Completion for both AIA
members and non-AlA members
are available upon requesit.

This course iIs registered with AlA

CES for continuing professional
education. As such, it does not
iInclude content that may be
deemed or construed to be an
approval or endorsement by the
AlA of any material of construction
or any method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion
of this presentation.



Course
Description

We will show two mid-rise multi-family projects in the
northeast that meet either the Passive House or
PHIUS+ building energy standard. The Distillery’s 28-
unit Phase 1 building in South Boston, MA and the
Bayside Anchor 45-unit project in Portland, ME,

both now under construction, will be used to discuss
the design and construction principles that are
employed to radically reduce energy consumption and
construct beautiful, low energy, and healthy urban
living spaces. Details, testing data and lessons learned
will be shared with a special focus on large scale air
barrier implementation, efficient ventilation systems,
and cost savings and funding metrics.



Learning
Objectives

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

1. Creating an airtight envelope and minimizing
thermal bridging

2. Appropriate heating and cooling strategies

3. Maximizing the benefits of a heat recovery
ventilation systems

4. How to build it cost effectively



HUDDLE
TOGETHER
FOR WARMTH!




HISTORY
&
DESIGN



DISTILLERY PROJECT INFO

SOUTH BOSTON, MA
Phase 1- 28 UNITS: 1BR & 2 BR

Phase 2- 37 UNITS expected
$225/ SF

5/6 STORIES
MARKET RATE RENTAL



BOSTON CLIMATE

HDD 5,838
DESIGN TEMP 11" F
JANUARY AV TEMP 29" F
JANUARY SOUTH RAD 34 kBTU

JULY AV TEMP /3" F
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TRIPLE GLAZED WINDOWS
Offer superior energy efficiency,
comfort, and noise reduction.
Thermal performance is maximized
through higher R-values, reduced
thermal bridging and air tightness.

LEARN MORE AT
energystar.gov

~——

ENERGY STAR APPLIANCES
Reduce long term operating costs and
overall load through high efficiency
refridgerators and dishwashers.

HIGH EFFICINCIENCY LIGHTING
Combines LED + Energy Star fixtures with
occupancy sensors to reduce lighting load.

Solar Thetmal Transpiration  Convectian
Reflectance  Emittance

_L—u—u—

Thermal
Resistance

PASSIVE HOUSE ENVELOPE
Enhances comfort and reduces
energy use by 80-90% integrating a high
performance shell with air tightness and
robust insulation to maintain a
consistent temprature.

COOL ROOF

Reduces the heat island effect.

A high albedo coating provides

, | reflectivity to reduce the heat

- | - el island effect. Planted containers
absorb heat and capture rainwater

e B
— _
e
\ Blocked from entering
I R
[ Enters to warm space
il yMl ,

| e o\ e

SLIDING SUNSCREEN LOUVERS
Providing flexible sun control to
limit heat gain during the summer
while allowing passive solar gain
in the winter.

WATER CONSERVING FIXTURES CONDENSING DRYERS HEAT RECOVERY VENTILATION
Including low flow faucets, showerheads, Help maintain the air tight building envelope by Provides a constant supply of fresh air, improving
and toilets to converse water, which in turn providing energy efficiency without exhausting indoor air quality while enhancing comfort and
conserves energy by reducing the water substantial quantities of indoor air. minimizing waste. Latent heat in exhausted air is

delivery, treatment and heating demand. captured to temper incoming air.
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BAYSIDE PROJECT INFO

PORTLAND, ME

45 UNITS: STUDIO, 1BR & 2 BR
$145 / SF

4 STORIES

TAX CREDIT SUBSIDIZED RENTAL



PORTLAND CLIMATE

HDD 7,300
DESIGN TEMP 4" F

JANUARY AV TEMP 20" F
JANUARY SOUTH RAD 35 kBTU

JULY AV TEMP 70" F
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HOME WINNING ENTRY: BAYSIDE ANCHOR RUNNER UP: ACCDC TEAM ABOUT THE COMPETITION

- . — --
. J B
-r;“\:;J "A

Team: Portland Housing Development Corporation

Avesta Housing

Wright-Ryan Construction
Kaplan Thompson Architects
Maine Affordable Housing Coalition
Location: Portland, Maine.

Total Built Area: 38,272 SQF.



The Deutsche Bank Americas Foundation and
Enterprise Community Partners, Inc. (Enterprise)
have announced the winning proposals of the
Lowering the Cost of Housing Competition, an effort
to support and highlight new approaches to
achieving high-quality, lower-cost affordable housing
for diverse populations. The Bayside Anchor
development program, of Portland, Maine, captured
the top prize while the ACDDC team of Austin, Texas,

was awarded a prize to further research its proposal.

Bayside Anchor has been awarded $250,000 in program-related investment (PRI) for its prefab, 42-unit
multifamily housing proposal. The judges were impressed by the design innovation and multitude of lowering
cost approaches that will be deployed, as well as its potential replicability by other affordable housing
developers. The Bayside Anchor has been designed to Passivhaus (ultra-low energy) standards and will include

energy efficient measures such as solar photovoltaic panels on the roof and a courtyard for storm water
management. These features, as well as ground floor community development space, will benefit low-income

residents earning at or below 60 percent area median income (AMI).

Bayside Anchor sponsor, Portland Housing Development Corporation (PHDC), was also awarded a $25,000 prize
to support work that will create a lifecycle underwriting tool that will enable developers, policy makers and
financiers to better understand the implications of choices made during the development process. The Bayside
team is comprised of Avesta Housing, Wright-Ryan Construction, Kaplan Thompson Architects, Maine Affordable

Housing Coalition and PHDC, an affiliate of the Portland Housing Authority.
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LEGEND

EXISTING PARKING
KENNEDY PARK
BAYSIDE TERRACE
BAYSIDE EAST
BAYSIDE ANCHOR

PHA LAND HOLDINGS

PARKING COUNT | X [PROP. |EXISTING| PROFOSED
KENNEDY PARK a5 | g% 60 60
BAYSIDE TERRACE 5% | 5% 20 0
BAYSIDE EAST g6 | s6 67 67
BAYSIDE E. OVERFLOW / / 26 0
BAYSIDE ANCHOR 0 46 0 0
[ToTAL [155] 201 | 183 | 157 |

Cars /Units | | |18 o078 |

* Does not include on street parking

BAYSIDE ANCHOR

PHA PARKING COUNT

OSFORD STREET, PORTLAND MAINE

DATE: JANUARY 10,2014 BY: CARROLL ASSOCIATES

P
o 60' 1200

CAMPUS PARKING PLAN



PROFOSED
BAYSIDE ANCHOR
9,600 SF
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UNIT MIX: GROUND FLOOR

Zone Category Quantity

1BR 4
EFFICIENCY 2
6

UNIT MIX: TOTAL

Zone Category | Quantity

1BR 34

2BR 6

EFFICIENCY 5
45

UNIT MIX: TOTAL BUILDING

Floor (Story) | Zone Category | Quantity
1st FLOOR 1BR 4
1st FLOOR EFFICIENGY 2
2ng FLOOR 18R 10
2ng FLOOR 2BR 2
2nd FLOOR EFFICIENCY 1
3rd FLOOR 1BR 10
3rd FLOOR 2BR 2
3rd FLOOR EFFICIENCY 1
4th FLOOR 1BR 10
4th FLOOR 2BR 2
4th FLOOR EFFICIENCY 1

45

GROUND FLOOR PROGRAM

D Zone Name Area Zone Category

100 GROSS AREA 9,602 GROSS AREA

101 LOBBY 778 CIRCULATION

102 COMMUNITY ROOM 413 COMMUNITY SERVICE FACILITY
103 OFFICE 69 COMMUNITY SERVICE FACILITY
104 LAUNDRY 205 UTILITY’

106 TRASH 245 UTILITY’

107 MAINT. 49 UTILITY’

107 MECH 96 UTILITY,

108 BIKE STOR. 283 UTILITY,

109 [ADA 58 UTILITY,

109 [ADA 58 UTILITY’

111 EFFICIENCY 432 EFFICIENCY

11 EFFICIENCY ADA 432 EFFICIENCY

112 1 BRAPT 540 1BR

112 1 BRAPT 576 1BR

112 1 BRAPT 576 1BR

112 1 BRAPT 576 1BR

121 HEAD START 1,244 COMMUNITY SERVICE FACILITY
122 PHA NEIGHBORHOOD SERVICE HUB 1,242 COMMUNITY SERVICE FACILITY
123 COMMUNITY POLICE 260 COMMUNITY SERVICE FACILITY

1510

540"

©

1 BRAPT

112
A 576 sgft

1 BRAPT

112
A:5T6 sg ft

EFFICIENCY ADA
i
A d432sgfl

1 BRAPT
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4 STORIES

TYPE VA

1 HOUR UNIT TO UNIT
2 HOUR STAIRS

ROOF HATCH BEYOND,
ACCESS FROM STAIR

|_| R/— ROOFTOP MECHANICAL EQUIP.

== | ROOF
e

P 4th FLOOR
+55-1"

L]
e
L]

N 2nd FLOOR
, $ a5

o 1st FLOOR
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FUTURE SOLAR PANEL ARRAY W METAL
| _—— MESH SCREENING

e FOR MECHANICAL EQUIPMENT BELOW
BRAKE METAL CORNICE, 3 ROBOGH: ) S
PART 67'-0 1/2"
/] ;'
A MAIN SIDING MATERIAL >
5/16" x 24" VERTICAL FIBER-CEMENT
B " PANEL SIDING W/ ALUMINUM HORZ Z-
Y FLASHING @ TOP EDGE, PAINTED
FOURTH FLOOR
@ DECORATIVE METALACCENT PANELS el 573" — N
i FIBERGLASS TRIPLE GLAZED -
L= WINDOW 5
=
\. BRAKE METAL SHADING TRIM THIRD FLOOR
-~ PANEL T 46'-9" N
&
©
<
%
=
@ SMOOTH FIBER-CEMENT PANELS
_____ ENTRY CANOPY, BRAKE METAL SECOND FLOO_R_ B —
/ FASCIA & SOFFIT 36'-3"
/
BASE CLADDING
FIBER CEMENT TRIM BOARDS W/ HORZ A
_—ALUM Z-FLASHING @ EACH COURSE X
o 3/4" REVEAL TYPICAL &
(1) 3/4x1x12, (2) 3x4x1x4 PATTERN
GROUND LEVEL
$ (OXFORD ST)
240" =
s e — —_ o
=y T=== = T e |1 21 I =
———— S e —— == : AVERAGE GRADE @
e e —— >
- — '-10 1/2"
O FIBER-CEMENT BASE SIDING PATTERN ~ SW DETAIL ELEVATION
SCALE: 38" = 10"

BUILDING ELEVATIONS



OUTLINE OF STAIR _
ACCESS TORCOF

=

FUTURE SO_AR PANE.
ARRAY W SCREENING

~ FOR MECHANICAL

EQUIPMENT BELOW

_ BRAKE METAL _¢ TOP OF ROOE BEAM

CORNICE, 3 PART 6r-0 1/2°

FIBER-CEMENT PANE.
SIDING Wi ALUMINUM

b R I

FLASHING, PAINTED

.~ EXTRUSION HORZ _¢ FOURTH FLOOR

57-3°
FIBERG_ASS TRIF.E

GLAZED WINDOAWY

10-§°

1

SOUTHWEST ELEVATION

d BRAKE METAL THIRD FLCOR il
SHADING TiRIM PANEL 26-5 b
) g
g
5
=
ENTRY CANOPY, BRAKE
/" METAL FASCIA & SOFFIT SECOND FLCOR
36-3°
FIBER CEMENT TRIM 30ARDS Z
L W/ HORZ FLASHING T
344" REVEAL
(1) 1X12, (2} 1X& PATTERN
GROUND LEVEL
4~ ([OXFORD ST)
¥

SCALE: 18" =

120"

BUILDING ELEVATIONS
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PROSOCO SEALANT SYSTEM AT ALL
OPENINGS (TYP.)

TACK UP VB DURING CONSTRUTION
FOR LATER LAPPING OF VB ON SLAB

TAPE JOINT BETWEEN ZIP
SHEATHING AND VAPOR BARRIER
1 WITH ZIP TAPE OR ZIP SEALANT

——— SILL GASKET

1/2" ZIP SHEATHING. ALL T
JOINTS & INTERSECTIONS L L] t 10 MIL CONTINUOUS VAPOR BARRIER
TAPED W/ ZIP TAPE OR ZIP ?_ v

SEALANT

©0 00

® 6” EPS ABOVE DECK (R-23)



TERRA COTTA VENEER PANEL SYSTEM, wll | = Y
W/ MANUFACTURER ATTACHMENT SYSTEM | R R

2" DOW THERMAX RIGID INSULATION
DOW WEATHERMATE FLASHING

DRAINAGE CAVITY —%
L T

L 1

DOW KNIGHT Cl SYSTEM FRAMING

172" ZIP SHEATHING, ALL JOINTS &
INTERSECTIONS TAPED W/ ZIP TAPE OR
ZIP SEALANT

) 5 5 O I

71/2" DENSE PAK CELLULOSE

2X8 WD STUDS @ 24" O.C.

5/8" GWB. PTD.

® 3" MINERAL WOOL — CONTINUOUS

® 2X8 CAVITY FILLED WITH CELLULOSE
R-54

® CELLULOSE IN FIRST 3 OF TRUSS BAY




ROOF

TPO ROOFING TO WRAP UP OVER
CORNICE AND LAP AIR TIGHT
BARRIER AT BUILDING FACE

MTL. CAP & INTERGRAL DRIP

EDGE, SLOPE TOWARDS ROOF

N

CONTINUOUS ’ :

CLEAT METAL RAIL 3/4' PICKETTS @ 4
0.C. MAX W/ 1 172" X 3" METAL

_,IL Ky RAIL CAP
............................................... ; SINGLE PLY ROOF 1 7
g , MEMBRANE:
. | TREXDECKING
; =
EXTERIOR GRADE PLYWOOD t\ ¢ | /— 2-2X12 PT GIRDER
2X10 PT JOIST

PROTECTION
BOARD 3

// 4X4 P.T. COLUMN WITH CAST
sl //_ COLUMN BASE
"/

| ___——BASEBLOCK

2X8 FRAMING : 10"

TS

2" RIGID INSULATION

1

T

SLQPE = 1/4" PER 12,
7

TAPE INSTERSECTING
AIR TIGHT BARRIERS

AIR TIGHT BARRIER

2" RIGID INSULATION SANDWICHED
BETWEEN SHEETHING AND RIM BOARD

-FULLY ADHERED ROOF MEMBRANE
-1/2" GLASS MAT COVER BOARD
-RIGID INSULATION, 2" MIN. & AS
NEEDED FOR CRICKETS TO MAINTAIN
1/4"/FOOT SLOPE

-TERRA COTTA VENEER PANEL SYSTEM
W/ MANUFACTURER ATTACHMENT SYSTEM

TYP. TERRA COTTA
WALL ASSEMBLY

-DOW KNIGHT CI-SYSTEM FRAMING
-DRAINAGE CAVITY

-DOW WEATHERMATE FLASHING
-DOW TERMAX BOCARD INSULATION (2")
-AIR TIGHT BARRIER

-ZIP SHEATHING. ALL JOINTS & INTERSECTIONS

TAPED W! ZIP TAPE OR ZIP SEALANT
-2X8 WD STUDS @ 24" O.C.

-71/2" DENSE PAK, DRY BLOWN CELLULOSE

-5/8" TYPE 'X' GWB, TAPED & PTD.

R-64

N NNEEaN}

L

<

-ZIP ROOF SHEATHING

-SLOPED TRUSS, CAVITY FILLED WITH
CELLULOSE INSULATION (R-66)
-VAPOR BARRIER

-1/2" RESILIENT CHANNEL @ 12" O C.
-5/8" TYPE 'X' GWB

-2X6 FURRING

-5/8" GWB, TAPED & PTD.

® TRUSS CAVITY FILLED WITH CELLULOSE




WINDOWS

Isothermal flow in Schuco Corona Si 82+ Ronda

KLEARWALL PVC (U- 0.134)



SHADING

—
o
NN

HIGH SUMMER SUN
Blocked from entering

LOW SUMMER SUN
Enters to warm space

A

SLIDING SUNSCREEN LOUVERS
Providing flexible sun control to
limit heat gain during the summer
while allowing passive solar gain
in the winter.

® MOVEABLE SCREENS ON SOUTH SIDE
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CONCRETE SLAB W 3" EPS

.I// o BTN |
| INTERIOR FLOOR
SLAB THERMALLY

: ISOLATED FROM
. FR(ZET WALL

CONTINUOUS BEAD
OF SEALANT

CORAVENT OR BUG SCREEN

117127 oy
Ei | VR L. A TR DG DTS

I \ | m |

v

4 e L2t RIGID INSULATION @ |
2 R SO0 INTERIOR FOR s

7| FROST PROTECTION. |
B TYP |

A‘.:,’ ‘ l,‘ 8 7 \" ® T — 2 ] ~ 1 .- K ¥ \\




10" DOUBLE STUD WALL
R-32.7

EXTERIOR SIDING (NON-COMBUSTIBLE) ——_, EXTERIOR

1X STRAPPING,
DRAINAGE PLANE

1/2"

VAPOR-OPEN FLUID e ‘
APPLIED AIR BARRIER

1/2" CDX. PLYWOOD SHEATHING —/ / \

5412°

1-0 1/4

10“

(3) 2X6 KD. STUDS @ 24" O.C. //

(LOADBEARING) _—
10" DENSE PACK CELLULOSE

|

INSULATION

2X4 KD. STUDS @ 24" O.C. . 5

(NON-LOADBEARING) , =

(2]

5/8" GYP. BOARD TYPE C, TYPE = . | |
X, TYPE X1
L 20" TYP. L
’ 7

INTERIOR EXTERIOR DOUBLE STUD WALL




CDX VAPOR
PLYWOQOD RETARDER

MEMBRAIN

Continuous Air Barrier & Smart Vapor Retarder

i

LOW HUMIDITY

Remains moisture tight"-.
in winter when humidity
in the cavity is low.

HIGH HUMIDITY

in summer to let moisture &
escape when needed.




" POLY-1SO OVER TRUSS
R -50

EPDM ROOF MEMBRANE ————|

1/2" COVERBOARD (SEE SPEC) —— |

(3) LAYERS OF 2" EPS RIGID //
INSULATION (SEE SPEC) :

3/4" SUBFLOOR (SEE SPEC) —— |

// /‘ \ \\ // /
6" MINERAL WOOL / BATT INSULATION / / N\ \ o 4
SECURED AGAINST SUBFLOOR @ 12" O.C. \ / / \ \ #
OR HELD SUSPENDED IN THE A V4 £ % \ 7
CONCEALED SPACE WITH 0.090 in. DIA. b / / \ \ e /
GA. STEEL WIRES ATTACHED TO THE \ / v N % V4 /
WOOD TRUSS @ 12in. O.C. N / / \ LS / /
. '

SOUND ISOLATION CLIPS

7=
5/8" GYP. BOARD TYPE C, TYPE %- -\—>-

X, TYPE X1
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\ |

{ Kohltech

Windows & Entrance Systems

U Frame 0.25
U COG 0.13
SHGC 45%

GUARDIAN
Climaguard 8070



FOUNDATION

CONTINUOUS BEAD
OF SEALANT

CORAVENT OR BUG SCREEN

.t/-_-

~ [oamP-PROOFING|-_ ff .

{FREE DRAINING BACKFILL f——1 If |

< | WRAP FOOTING DRAIN

| IN FILTER FABRIC, TYP H v

INTERIOR FLOOR
SLAB THERMALLY
ISOLATED FROM
FROST WALL

1 172",

£ CRUSHED STONE

[RIGID INSULATION @ |
~_|INTERIOR FOR :

" |FROST PROTECTION. |

N\ \ Y /
\ \. / /
\ \ / / /
N > L




GWB. RETURNS

/7

[

|
m A

A501

CLOSED CELL SPRAY FOAM
INSULATION AT FLOOR PLATE
(TYP)

CONT 2X RIBBON COORD W/TRUSS MANUF (TYP)

XX XXXXXXX

//VY\/YVYYVYVYVYYVVVYY

| /W




~
7/ METAL DRIP EDGE

_———\

—

ROOF

LVL RIM
EPDM ROOF
MEMBRANE 4X4 OUTRIGGER
—————————————— /N STRUCTURAL SCREW
\
. = 12 1/4 1
\ I
. = iNNEEEES NN 1T
F.C. SOFFIT PANEL, + e
PTD COLOR 1 i =
y
2X BUILT UP PARAPET —/{| )
(i /
| ) /
A505 |
| SOUND ISOLATION
AlRCEEAL | CLIPS @ CEILINGS
PLYWOOD GUSSET | ("GENIE CLIPS" OR
| | EQUIV.)
: f@_———— _

\

|

GWB. RETURNS



INTERIOR BEARING WALL

PT MUDSILL

WRAP POLY VAPOR BARRIER
UP THERMAL BREAK AND
UNDER MUDSILL

EPDM GASKET

ENSURE INTERIOR CONCRETE
SLAB IS THERMALLY ISOLATED
FROM FOUNDATION STEM WALL

—— CONCRETE SLAB -

POLY VAPOR BARRIER =
TO WRAP OVER -
PT PLATE |

—_—

]HlGH LOAD FOAM e

e

X UNDERSLAB RIGID INSULATION

FOUNDATION DETAIL - 3D

= 1I_oll




5/8" TYPE X GWB.

SHEATHING ON SHEAR WALL PER

STRUCTURAL DRAWINGS % AN

RUBBER BASE COVE MOLDING s b
BOTTOM PLATE B O\ N
OF PANELIZED WALL : N
e 5 1/2"
COUNTERSUNK HOLE -
2X SILL PLATE XN
EPDM SILL GASKET ——— N

5/8" TYPE X GWB.

RUBBER BASE COVE MOLDING

5/8" PLYWOOD POUR STOP

CONCRETE SLAB

HOLD DOWN BOLT
(SEE STRUCT,)

" " AIR BARRIER MEMBRANE —

. |_———— SEALANT AT ALL PENETRATIONS OF VAPOR / AIR BARRIER

v FABESEAL VAROR | AR BABEEE SEAMS - .|~ SEALANT AT BOLT PENETRATIONS OF VAPOR / AIR BARRIE

INTERIOR FOUNDATION DETAIL

2 SCALE: 6" = 1-0"



Dow Building Solutions > Products > STYROFOAM™ Brand LT Series Column-Bearing Blocks

STYROFOAM™ BRAND LT SERIES
COLUMN-BEARING BLOCKS

Supplied cut-to-size, STYROFOAM™ Brand LT Series Column-Bearing Blocks are made of high-density, rigid polyurethane
foam designed to support heavy structural loads while providing a thermal break between the building interior and the
supporting soils below, reducing thermal bridging through the column and increasing energy efficiency of the building. Blocks
are resistant to moisture and will not rot, dissolve or absorb water.

Q Made of high-density, rigid polyurethane foam designed to support heavy
structural loads while providing a thermal break between building interior
and supporting soils below to increase the building's energy efficiency.

1,000 PSI

Used In

e Columns in commercial buildings

Product Advantages

o Contains an average of 20% pre-consumer recycled content certified by UL Environment Inc.
* Reduces thermal bridging through building column and increases energy efficiency;
+ Resistant to moisture;

¢ Will not rot, dissolve or absorb water



AIR BARRIERS
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Solar Thermal Traaspirasion  Convectien

PASSIVE HOUSE ENVELOPE Slchiace Eeinoy
Enhances comfort and reduces '
energy use by 80-90% integrating a high
performance shell with air tightness and
robust insulation to maintain a
consistent temprature,

TRIPLE GLAZED WINDOWS : COOL ROOF
Offer superior energy efficiency, o Reduces the heat island effect.
comfort, and noise reduction. ' ' A high albedo coating provides
Thermal performance is maximized i ‘ reflectivity to reduce the heat
through higher R-values, reduced -] - island effect. Planted containers
thermal bridging and air tightness. absorb heat and capture rainwater

A |
i |
g I P—
L [ |
- : J Blocked from entering
i 'H LOW SUMMER SUN
g “[ Enters to warm space

LEARN MORE AT
energystar.gov

—
ENERGY STAR APPLIANCES
Reduce long term operating costs and

overall load through high efficiency
refridgerators and dishwashers.

SLIDING SUNSCREEN LOUVERS
Providing flexible sun control to
limit heat gain during the summer
while allowing passive solar gain
in the winter.

HIGH EFFICINCIENCY LIGHTING WATER CONSERVING FIXTURES CONDENSING DRYERS HEAT RECOVERY VENTILATION
Combines LED + Energy Star fixtures with Including low flow faucets, showerheads, Help maintain the air tight building envelope by Provides a constant supply of fresh air, improving
occupancy sensors to reduce lighting load. and toilets to converse water, which in turn providing energy efficiency without exhausting indoor air quality while enhancing comfort and
conserves energy by reducing the water substantial quantities of indoor air. minimizing waste. Latent heat in exhausted air is

delivery, treatment and heating demand. captured to temper incoming air.
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PROSOCO SEALANT SYSTEM AT ALL
OPENINGS (TYP.)

TACK UP VB DURING CONSTRUTION
FOR LATER LAPPING OF VB ON SLAB

TAPE JOINT BETWEEN ZIP
SHEATHING AND VAPOR BARRIER

1 WITH ZIP TAPE OR ZIP SEALANT
B 2§
! o ——— SILL GASKET
i I
— " — o — v — . — - — - - —
T H Y P AT
JOINTS & INTERSECTIONS L L 1 EHH T SR 10 MIL CONTINUOUS VAPOR BARRIER
TAPED W/ ZIP TAPE OR ZIP ga_ H 7229 3e gdistanisataRnectanaseiiis g
SEALANT ‘ ‘
- - -




SECTION EVOLUTION

TERRA COTTAVENEER PANEL SYSTEM,
W/ MANUFACTURER ATTACHMENT SYSTEM

2" MINERAL WOOL FOR USE IN RAINSCREEN ———

WEATHER BARRIER

3/4" EXTERIOR RATED, WATER RESISTANT
SHEATHING TOUNGE & GROOVE, JOINTS TAPED

2X8 WD STUDS @ 24" O.C.
71/2" DENSE PAK, DRY BLOWN CELLULOSE

5/8" TYPE X GWB JOINTS TAPED W/ VAPOR
PERMEABLE ADHESIVE TAPE

2X3 FURRING @16" O.C.
5/8" GWB. PTD.

Y

\j

liﬁlH!Eﬂ;ﬂll!ﬂlllﬂ.!.!ﬁlﬂl

3.
-

e e e e N

ri—&-ﬁ

~

7"

£
|

TERRA COTTA VENEER PANEL SYSTEM,
W/ MANUFACTURER ATTACHMENT SYSTEM

2" DOW THERMAX RIGID INSULATION
DOW WEATHERMATE FLASHING

DRAINAGE CAVITY

DOW KNIGHT CI SYSTEM FRAMING

172" ZIP SHEATHING, ALL JOINTS &
INTERSECTIONS TAPED W/ ZIP TAPE OR
ZIP SEALANT

71/2" DENSE PAK CELLULOSE

2X8 WD STUDS @ 24" O.C.

5/8" GWB. PTD.

Ty




WINDOWS

TYPICAL
TERRA COTTA
SYSTEM

DOWTHERMAX (ci) RIGID
INSULATION

DOWWEATHERMATE

FLASHING

CARRY A.B. TAPE ABOVE

WINDOW & WRAP UP

OVER SHEATHING. MIN. _\

3" OVERLAP

AIR SEAL ZIP TAPE ——] | B = s i

HEADER (SEE STRUCT.
DRAWINGS)

AIR SEAL COMPRESSIBLE

/ oAl
PROSOCO JOINT &

/— SEAM FAST FLASH

FOIL TAPE OVER END OF
RIGID INSULATION

ATTACHMENT BRACKET & FASTENER
PROVIDED BY WINDOW

MANUFACTURER
\ AIR SEAL VAPOR
PERMIABLE TAPE
(PROSOCO AIR DAM)
LOW EXPANSION FOAM & CAULK

3 TYP. HEAD @ TERRA COTTA

SCALE:3" = 10"

FOIL TAPE OVER END OF
RIGID INSULATION

SHEET METAL

WINDOW TRIM ~ |

AlIR SEAL ZIP TAPE ————

AIR SEAL COMPRESSIBLE
/ FOAM

AIR SEAL VAPOR
rd PERMIABLE TAPE

AB. TAPE AT WINDOW
OFPENING. WRAP OVER ——|
SHEATHING. MIN. 3" OVERLAP

VAPOR PERMIABLE AIR
BARRIER

JYPICAL
TERRA COTTA
SYSTEM

2 TYP JAMB @ TERRA COTTA

SCALE:3" = 140"



TYP. TERRA COTTA
WALL ASSEMBLY

ORNICE

o0

3B

EXTERIOR GRADE PLYWOOD

2X8 FRAMING 7
2" RIGID INSULATION

TAPE INSTERSECTING
AIR TIGHT BARRIERS

19

AIR TIGHT BARRIER
2" RIGID INSULATION SANDWICHED

=

BETWEEN SHEETHING AND RIM BCARD

-TERRA COTTA VENEER PANEL SYSTEM,

W/ MANUFACTURER ATTACHMENT SYSTEM
-DOW KNIGHT CI-SYSTEM FRAMING
-DRAINAGE CAVITY

-DOW WEATHERMATE FLASHING

-DOW TERMAX BOARD INSULATION (2")

-AIR TIGHT BARRIER

-ZIP SHEATHING. ALL JOINTS & INTERSECTIONS
TAPED W/ ZIP TAPE OR ZIP SEALANT

-2X8 WD STUDS @ 24" O.C.

-71/2" DENSE PAK, DRY BLOWN CELLULOSE
-5/8" TYPE 'X' GWB, TAPED & PTD.

TPO ROOFING TO WRAP UP OVER
CORNICE AND LAP AIR TIGHT
BARRIER AT BUILDING FACE

MTL. CAP & INTERGRAL DRIP
EDGE; SLOPE TOWARDS RC}&F

CONTINUOUS [
CLEAT

METAL RAIL 3/4" PICKETTS @ 4"
O.C. MAX W/ 11/2" X 3" METAL

35"

SINGLE PLY ROOF
MEMBRANE,
ADHERE & WELD
IN PLACE

RAIL CAP

| ———TREXDECKING

I'

\

PROTECTION
BOARD

/2-2x12 PT GIRDER
/— 2X10 PT JOIST
4X4 P.T. COLUMN WITH CAST

SLQPE = 1/4" PER 12
T

/_ COLUMN BASE

| et BASE BLOCK

-FULLY ADHERED ROOF MEMBRANE
-1/2" GLASS MAT COVER BOARD
-RIGID INSULATION, 2" MIN. & AS
NEEDED FOR CRICKETS TO MAINTAIN
1/4"/FOOT SLOPE

2% \ -ZIP ROOF SHEATHING
7 -SLOPED TRUSS, CAVITY FILLED WITH

CELLULOSE INSULATION (R-66)

-VAPOR BARRIER

-1/2" RESILIENT CHANNEL @ 12" O.C.

-5/8" TYPE 'X' GWB
-2X6 FURRING
-5/8" GWB, TAPED & PTD.




B




LEGEND

DENOTES LOCATION OF
CONTINUOUS AIR TIGHT BARRIER

0 \
S10000 5500000 7700007 : 8" TOP/BOTTOM PLATE WITH 2X4

AT STAGGERED WOOD STUDS @ 24" O.C.

r

: 577 o7
AR VAR 77 /
A A A A A I A
AN A A A A Sor22205A\ 704455555771
/////;;555/4/7;;5;////75;;;574/7;; A/Vj;;f/ /jj;;/////;
VARSIV TS TPl L L VIR P YIRS
057200055 500270405505274 05555744 22724477 ARSI LI
; - - L
/,,/////
7
777
2077 : THIS FUR OQUT CONDITION ONLY

77 R
_’J:fff;’ffff 4 ) APPLIES WHERE THERE IS PLUMBING
5555557 : IN THE WALLS. OTHERWISE THE 2X8
WALL CAN ACT AS A WIRE CHASE.

1/2" ZIP SHEATHING. ALL JOINTS &
INTERSECTIONS TAPED W/ ZIP
TAPE OR ZIP SEALANT.

SN
NN\

TAPE JOINT WITH ZIP TAPE OR ZIP
SEALANT

AN
N
\
N
N
NN
NNNAN
NAN
NAN

5/8" TYPE X GWB., TAPED &

2" ROCK WOOL
PAINTED

UNIT

/\/L 8" TOP/BOTTOM PLATE WITH 2X4
7% 557 < STAGGERED WOOD STUDS @ 24" O.C.

74242 THIS FUR OUT CONDITION ONLY
M 4 ) APPLIES WHERE THERE IS PLUMBING

LB 2507 : IN THE WALLS. OTHERWISE THE 2X8

ELSIQJ\(})R | e WALL CAN ACT AS A WIRE CHASE.

2X3 FURRING AT 16" O.C.

NAN

10 MIL CONTINUOUS VAPOR
BARRIER

!
NSNS
AN
NAN
NN
NAN
NN
NN
NN

LIQUID APPLIED AIR BARRIER

RS SO
NN
1\ \\\\\§
NN DN
Sy RN
Y NN N
AN NN N
\\ NN
WRRAR
N RN AN

BETWEEN ZIP SHEATHING
AND SPRAY APPLIED AB

7 2x3 WOOD STUD WALL

ELEVATOR r—2"FUGH)INSULﬁ1TON
7 RO, DRI T
o YA s 7 ;
77 VA 7,/
;5551415:5555////j5 7724
TR myne H
4 ﬂ ¥ H
: !I! ' L 41 : L i \9
= IT T "

< ‘o7 e NORTH WALL! EXISTING DISTILLERY-BUILDING = /" =

)

St R BEES S e v » 2
.. . S %e% FORISRIE ] AR U SO BT N Py







— PROSOCO SEALANT SYSTEM AT ALL
T —— OPENINGS (TYP.)
g 53 . : | UNIT

INSTALL 10 1/2" ZIP WALL ON TOP
PLATE PRIOR TO TRUSS INSTALL

/, ROCK WOOL

1 1/2" RESILIENT CHANNEL FOR —
WIRE CHASE

0 @

1 1/2" RESILIENT CHANNEL
CONT. BEAD JOINT + SEAM PRIOR FOR WIRE CHASE

TO PLACING TOP ZIP PANEL :

®)

| CAFE | ’ L

TACK UP VB DURING CONSTRUTION

@ : FOR LATER LAPPING OF VB ON SLAB

w ST TESESA &

SEAL VB TO ZIP WALL
TAPE EDGE OF VB WITH
VB TAPE. SEAL TAPE TO
ZIP SHEATHING W/ SIP
TAPE OR ZIP SEALANT_ __ _

LN

TRANSITIONS |
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AIR BARRIER

[ H
[ |
N | ‘
I i
I)I I H g
il = N e J,
e I
| \ T ]
e \ /\ \ /
P “\f / / \\ \ /
FLUID APPLIED AIR BARRIER il I\ FF AN / )
TO BE CONTINUOUS ON A\ /7 \\ =
BUILDING SHEATHING 1\ \ / / \ N\ /
BEHIND ALL CANOPIES AND VAN YN/
OVERHANGS | N \\ //
\\ \\/ / \ \\ // /

FLAT SIDE OF EPDM GASKET STAPLED TO
UNDERSIDE OF BOTTOM PT PLATE

CONTINUOUS BEAD OF
SEALANT TO BE APPLIED
BETWEEN SHEATHING & ALL
BOTTOM PLATES

WRAP SHEET AIR BARRIER
—— OVER FROST WALL TO ENSURE
CONTACT WITH EPDM GASKET

CONTINUOUS SHEET POLY AIR
BARRIER, ALL SEAMS &
PENETRATIONS TAPED

FLUID APPLIED AIR BARRIER TO
EXTEND TO BOTTOM OF
SHEATHING. DO NOT SPRAY
ONTO FROST WALL

Trr‘qu, I
v



AIR BARRIER
Dow Corning® DefendAir 200
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AIR BARRIER

CONTINUOUS LAYER OF
FLUID APPLIED AIR BARRIER

FLUID APPLIED AIR BARRIER
TO EXTEND FULL DEPTH OF
WINDOW JAMB, HEAD AND SILL

FLUID APPLIED AIR BARRIER
TO BE APPLIED OVER
BEVELED SILL & BACK DAM

N————

SEALANT OR TAPE CONNECTION
@ REAR OF WINDOW FRAME
CONNECTING TO FLUID APPLIED
MEMBRANE ON WINDOW BUCK

g
i =
"._: !,;r-——( el
- | ‘

P ——

SEALANT OR TAPE CONNECTION
@ REAR OF WINDOW FRAME
CONNECTING TO FLUID APPLIED
MEMBRANE ON WINDOW BUCK




WINDOW SILL

EXTERIOR

FIBERGLASS 1/2"

1 0"

INTERIOR

CONNECTION

SEALANT (AIR BARRIER)
AIR SEALING TAPE
/ @ SILL-ANGLE

WINDOW FRAME

MOUNTING SHIM

5 5/8"

I SPF INSULATION
2X BLOCKING
il /_

DO NOT CAULK EXT FACE OF
WINDOW FRAME SILL ONLY
TO ALLOW WATER TO DRAIN \
BEVELED SUB SILL
2" SILL PROJECTION

BRAKE METAL SILL

[2f |

FWOOD SILL, PTD

ALUMINUM ANGLE
BACKDAM & WINDOW

|

FACE-SCREWED
TO WINDOW X

SILL FASTENING CLIP —

FIBER-CEMENT SIDING ON UPPER FI'
LEVELS (SEE ELEVATIONS FOR ———— ;
EXTENT) !

COR-A-VENT OR |
BUGSCREEN \-LT

|
VAPOR-OPEN FLUID

APPLIED AIR BARRIER N
ot
1X STRAPPING BEYOND (T
BORAL TRUEXTERIOR SIDING ONjk N

LOWER LEVEL - SHOWN DASHED =] N
(SEE ELEVATIONS FOR EXTENT) I

s

v

: / MEMBRANE
e / GWB, PTD

ATTACHMENT BRACKET

WOOD APRON, PTD

VAPOR RETARDING




WINDOW HEAD

BORAL TRUEXTERIOR SIDING ON

LOWER LEVEL - SHOWN DASHED /
(SEE ELEVATIONS FOR EXTENT)
FIBER-CEMENT SIDING ON UPPER
LEVELS (SEE ELEVATIONS FOR
EXTENT)
1X STRAPPING BEYOND

VAPOR-OPEN FLUID
APPLIED AIR BARRIER

COUNTER FLASHING /

COR-A-VENT OR
BUG SCREEN

METAL HEAD FLASHING
W/ DRIP EDGE

1X4 HEAD TRIM, PTD.

BACKER ROD

CAULK

FIBERGLASS CASEMENT
WINDOW SASH

sENEE

3

" /— 2X HEADER

VAPOR RETARDER

MEMBRANE

e

\&

i ¥A!R SEAL 2X TO BUCK

\ MOUNTING CLIP

TS~ GWBDRYWALL

RETURNS, PTD

S~ SEALANT
(AIR BARRIER)




AIR BARRIER

EPDM ROOF MEMBRANE (AIR SEAL LAYER)
TO BE SEALED TO ALL PENETRATIONS

ﬁ%—#—VAA—____ ‘ <A>
g
| | «
== oz — - ——
WRAP EPDM ROOF MEMBRANE (| |
6" MIN. DOWN FACE OF i |
EXTERIOR WALL. CONNECT TO || NuE
FLUID APPLIED AIR BARRIER ;' ==
I L
I \ =
18 \ \\ J\\“
)' \ \ /|
;I \\ \\\\ //
!'IJ \\ \ "
'“ \\\ \'\.\ / 4 //
:,' \\//
4
| =0
l'l i ‘
(]
|
CONTINUOUS LAYER OF ih |
FLUID APPLIED AIR BARRIER '~’<" : |
PI 1 ‘
'l" |
dl j_ :

FLUID APPLIED AIR BARRIER | SEALANT OR TAPE CONNECTION
TO EXTEND FULL DEPTH OF @ REAR OF WINDOW FRAME
WINDOW JAMB, HEAD AND SILL | CONNECTING TO FLUID APPLIED

MEMBRANE ON WINDOW BUCK




CORNICE

EPDM COUNTER-FLASHING
LAP AND SEAL

LVL RIM, SCREWED TO

5/8" ROOF SHEATHING

EPDM ROOF MEMBRANE

EPDM AIR BARRIER - WRAP OVER WALL

ROOF SHEATHING

4X4 OUTRIGGERS 12 STRUCTURAL SCREW
4X4 OUTRIGGER |1/4 /_ (SEE STRUCT.)
— /
)l 4 7 R SR CANT STRIP
----- LAP AND
"""" SEAL EPDM
METAL EAVE FLASHING
PROFILE&DRIPEDGE ~  J\PpWWW =~ —— —  — ——- — ———— % g F U B NS
1X COMPOSITE e —————e YT /] TT—T///—//————/—/—/— e e
FASCIA BD, PTD
1'-8" OVERHANG S G mEmmR
FIBERCEMENTSOFFIT [  Jal (N et e P
PANEL, PTD COLOR 1 | |SEmms  |ESARARSRRARRARRARSNSARSSRARRRRES
PANEL SEAMS CAULKED & PTD ‘
5/4 FRIEZE BOARD, PTD COLOR 1
2X BLOCKING
RIGID INSULATION THERMAL BEAK T\
\ 2X LEDGER
o \
2X BLOCKING ] ‘\
\M STRUCTURAL SCREW
FIBER-CEMENT CLAPBOARD \ (PEERTRUGT)
|
1X WD STRAPPING \
|
VAPOR-OPEN FLUID \
APPLIED AIR BARRIER ‘
|
PLYWOOD SHEATHING |
|
SCALE: 3" - 1"0" 0 310 6" gn



CORNICE

COVER BOARD

EPDM ROOF MEMBRANE

BRAKE METAL TRIM | /

W/ DRIP EDGE i
4X4 OUTRIGGER /
EPDM MEMBRANE TO PASS il §

UNDER CORNICE AND WRAP
DOWN WALL - AIR SEAL LAYER

PLYWOOD FACING - SHIM BEHIND
TO KEEP FLUSH AND PLUMB WITH

EXTERIOR SHEATHING LAYER LAYERS OF RIGID INSULATION

ROOF SLOPE OF 1/4:12

ROOF TRUSS

CONTINUOUS LET-IN
NAILER RIBBON

RIGID INSULATION INFILL

2X12 PLATE

FLUID APPLIED AIR BARRIER

CORNICE/ROOF DETAIL

NOT TO SCALE

9



OFFICE TO RESIDENTIAL

(3

MINERAL WOOL / BATT INSULATION SECURED AGAINST

SUBFLOOR @ 12" O.C. OR HELD SUSPENDED INTHE ¢4+

CONCEALED SPACE WITH 0.090 in. DIA. GA. STEEL WIRES
ATTACHED TO THE WOOD TRUSS @ 12 in. O.C.

(1) 5/8" LAYER OF GWB TYPE C,

TAPE SUBFLOOR TO SHEATHING
R FOR CONTINUOUS AIR BARRIER

/\

S A AR
|

FOR CONTINUOUS FIRE BARR|ER
CONTINUOUS TO UNDERSIDE OF SUBFLOOR

FIRESTOP ALL PENETRATIONS IN FIRE BARRLER

B,

PLYWOOD FIRESTOP —— 111

(1) 5/8" LAYER OF GWB TYPE C,
FOR CONTINUOUS FIRE BARRIER

/

ACT CEILING

WALL SECTION: FIRE/AIR BARRIER

.
=i nisesesseee \ seseseene
YV YYNY YY YR YV YRRy

l.__

4 SCALE: 11/2"= 1-0"

18



VENTILATION
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ENERGY RECOVERY
VENTILATOR

Depending on desired humidity
levels, moisture in the air may be
brought back into the home, or
transferred to outgoing stale air.

ZEHNDER: COMFOAIR



HEAT PUMPS

MITSUBISHI

i



N

H. FOR EXHAUST
BOTTOM 8'-6" AFF
SHEET)

%RS & KRL

J)&DIWIN
EL2EV D (TYP. OF 2)

@ ® (® O ®
REFER TO ARCH. FOR INTAKE REFER TO
/ j} TERMINATION; BOTTOM 5'~0" AFF TERMINATI
LUMBING SHAFT
8 K 60 EA 6 0A 6% OA G T, % OF
/" (BELoW £ bucn) agove oa ouen) \ § (BELOW EA DUCT) (eLow e ouen) \ } (ABOVE OA DUCT) £L0W e
uP ’ ] - -
o " = G:
| DN 8% 10
SSSS "X4"% EA 8%4'0 EA_/ —@ ::%S:A
/ e § 4 %48 EA
TYPES - \agRs o X% & KR
ELEV P TYPE 4 | S e
L OBBY 1
7.2
g [g @ HRV CONTROL—
: o8 = " M1
C 3 .
"o s\ CL |:| %H I
840 EA = | - @ b (
HRYV CONTROL: o ey
Us)P ?M CORRIDOR
3 C 501
(TYP. OF 2) 7
: r U g
i 5 Tl
o W
= .._-. %
: 3l ‘
5 FOR FCU . 5 ELEV
| —I — I:I HRY CONTROL LOBBY 2
- : . - %'RS & HRL .
e /-a’u‘s RA /-u'm'a RA ‘;;’S“’ ww%F :
(TYP. OF 1) A :
@ oL TYPE7 [T85— 505
Bl
N\ Q —
42 Al FRET (8O m‘m L) o 501
: 55'-8.5"
L#* &0 A" oA H” mﬂ s A" 50 o :
0A DUCT) (BELOW EA [BUCT)  (ABOVE OA DUCT) (BELOW EA D
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ELECTRIC BASEBOARD




VENTILATION
RENEWAIRE EV450IN ECM

Indoor Unit with ECM Motor Option

2]
—=

I
E

Effectiveness (%)




HORIZONTAL DUCTED ERV

NO 2 HOUR SHAFTS

NO FIRE DAMPERS

45 MINUTE CORRIDOR RATING
1 ERV PER 6 UNITS

SIDEWALL INTAKE & EXHAUST



HVAC DESIGN: UPPER FLOORS

P 2
e
\500/
-. -. ‘ r— ‘ -. - ‘
2" B9 S @ Rs & B"®
" 40 S e o 49 S 49 S
107 § L 18R APT
= m |
4 10 S
S ~ %S
350
Lo}, |
~ --k.. .
Sl | [ S5
4 v ne 2 e 2
| 51 | ®
- | 0 |

pp— E o ol 3 ' 8% S
FIORR rg— 350/ 10% S ?‘l
- : : PP N % \__® e s |:

PSS > ' ® m
8" £— rU \ 390 / \
2o o |
w J n e & Sr [

— T NP3 l4ss
: __:Iﬁ\:‘?’i{ L/ | _\jgﬁs' s %o @



6" X 16" DUCT INSULATION

SUPPLY ) )
ﬁ\\ 10"¢ SUPPLY ——\\ 10”6 EXHAUST ——\\

\ \

BN

RETURN

ON

CEILING — SEE
ARCHITECTURAL P

CORRIDOR

[+)74

37_0"

A\

EXHAUST AIR HOOD

ENERGY RECOVERY
- VENTILATOR

| MOUNTING FLANGE

EXTERIOR

FINISHED FLOOR

Z 10”¢ INTAKE AR

10'=0" MIN.

INTAKE AIR HOOD




SEE STRUCTURAL

FOR FRAMING B B & S 120" MIN.
/ DHW MAIN — 3/4" HWR MAIN \
DCW MAN — \ (BASE BID)
] £ %:]: - = Y “ :ll I 7 ' /
= 4 ~
0 Y, | < g
7 i = ;
/ / SPRINKLER MAIN 7 16 X 6 EXHAUST — / \ \

4"¢ SUPPLY BRANCH / LIGHT FIXTURE SUSPENDED CEILING — / \ - 4" EXHAUST BRANCH

/ SEE ARCHITECTURAL

DROPPED CEILING.

DROPPED CEILING. J
SEE ARCHITECTURALS SEE ARCHITECTURALS

s\ SERrRVICE DETAIL Al CORRIDOR CEILINGS

M500 SCALE: 3/4" = 1’0"




PASSIVE
HOUSE
&
PHIUS+



HEATING DEMAND

PASSIVE HOUSE
4.75 kBTU / SF / YEAR

PHIUS+  (PORTLAND, ME)
6.6 KBTU / SF/ YEAR (+ 39%)



COOLING DEMAND

PASSIVE HOUSE
4.75 kBTU / SF / YEAR

PHIUS+ (PORTLAND, ME)
1.4 kBTU / SF/ YEAR (- 71%)



PRIMARY ENERGY

PASSIVE HOUSE
38 kBTU / SF/ YEAR
2.6 SOURCE ENERGY FACTOR

PHIUS+
OCCUPANCY x 6,200 kWH / YEAR
3.16 SOURCE ENERGY FACTOR



AIR TIGHTNESS

PASSIVE HOUSE
0.60 ACH50

PHIUS+
0.05 CFM50/ SF/ ENCLOSURE



PEAK HEATING LOAD

PASSIVE HOUSE
3.17 BTU / SF/ HOUR

PHIUS+ (PORTLAND, ME)
4.0 BTU / SF/ HOUR



AREA MEASUREMENTS

GROSS AREA
37,815 SF

PASSIVE HOUSE: TFA
32,384 SF (- 15%)

PHIUS+: iCFA
34,925 SF (- 8%)



ENCLOSURE & VOLUME

THERMAL ENCLOSURE
35,659 SF

INTERIOR VOLUME
279,196 CUFT



MAX HEATING DEMAND

PASSIVE HOUSE
153,824 kBTU / YEAR

PHIUS+
230,505 kBTU / YEAR (+ 50%)



MAX COOLING DEMAND

PASSIVE HOUSE
153,824 kBTU / YEAR

PHIUS+
48,895 kBTU / YEAR (- 68%)



MAX PRIMARY DEMAND

PASSIVE HOUSE
1,230,592 kBTU / YEAR

PHIUS+
1,925,130 kBTU / YEAR (+ 56%)



MAX PRIMARY DEMAND

PASSIVE HOUSE
1,230,592 kBTU / YEAR

PHIUS+ (4,200 kWH / PERSON)
1,304,121 kBTU / YEAR (+ 6%)



PV TO BE NET ZERO

PASSIVE HOUSE
107 KW

PHIUS+
137 kW (+ 30%)



CFM50 AT BLOWER DOOR

PASSIVE HOUSE
2,192 CFM50

PHIUS+
1,783 CFM50 (- 36%)



EUI

PASSIVE HOUSE
12.5 EUI

PHIUS+
16.1 EUI (+ 30%)

ARCH 2030: 2015 TARGET
18.2 EUI



COST TO OPERATE

PASSIVE HOUSE
$20,806 / YEAR

PHIUS+
$26,781 / YEAR



APARTMENTS
CERTIFIED ENCLOSURE

HEAD START & OFFICES
NOT IN CERTIFIED ENCLOSURE




PHIUS+ METRICS

BAYSIDE ANCHOR

PHIUS+ SCENARIO

PEAK LOAD ANNUAL HEATING
PRIMARY ENERGY ANNUAL COOLING
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TEY, " CTTICIERT 3 AL p.45 =G0
B FO0F 013  CLATMGLLVALLE
B8F SUSPCNDEO FLOORS 0.25 FAME WAL JE
NA CASEMONT WALLS 0.2  TOTAL UAALUL

GLAZING % OF TFA -
T e | -
HEAT GAINS
1M TENN
&L
DiAdhS
£T%

ATE0N
AT

.lIE SLAaRS

HEAT LOSS

WINDOW ENERGY -53,905 «oru i voas

SHELL LOSSES




PASSIVE HOUSE METRICS

BAYSIDE ANCHOR

PASSIVE HOUSE SCENARIO

PEAK LOAD ANNUAL HEATING
PRIMARY ENERGY ANNUAL COOLING
VENTILATION R- VALUES WINDOWS & DOORS
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PHIUS+ CERTIFICATION

ANNUAL HEATING  3.80 «s1u/sF/vear
PHIUS+ HEATING LIMIT  6.40 «s1u/sF/verr

HEATING LOAD 3.65 51U/ sF/YEAR
PHIUS+ LOAD LIMIT 4.00 k51U /SF/YEAR

PRIMARY ENERGY 93.9 BTU /HOUR
PHIUS+ PRIMARY LIMIT 94.01 «ks1u/sF/YEAR
COOLING DEMAND BTU / HOUR
PHIUS+ COOLING LIMIT 3.80 ks1u/sF/YEAR
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