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VENTILATION
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South Boston, MA
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1/2" ZIP SHEATHING. ALL
JOINTS & INTERSECTIONS
TAPED W/ ZIP TAPE OR ZIP
SEALANT

6” EPS ABOVE DECK

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
WITH ZIP TAPE OR ZIP SEALANT

SILL GASKET

10 MIL CONTINUOUS VAPOR BARRIER




WALLS R34

e 3" MINERAL WOOL — CONTINUOUS i
e 2X8 CAVITY FILLED WITH CELLULOR =
e CELLULOSE IN FIRST 3 OF TRUSS &

SEH AV s Y S
TERRA COTTA VENEER PANEL SYSTEM, I 55, ; ‘:—:}{ i B
W/ MANUFACTURER ATTACHMENT SYSTEM = * RAD! AR v I777 / e \; —

e T
2" DOW THERMAX RIGID INSULATION CY A
DOW WEATHERMATE FLASHING i

DRAINAGE CAV|TY—%t & | \
DOW KNIGHT Cl SYSTEM FRAMING - | &
1/2" ZIP SHEATHING, ALL JOINTS & el = s=s

INTERSECTIONS TAPED W/ ZIP TAPE OR A ::-_: ______ - \\.\\\\
ZIP SEALANT e [

R mma \\\ \\\ i E v
71/2" DENSE PAK CELLULOSE % el

2X8 WD STUDS @ 24" O.C. —E.- 0

5/8" GWB. PTD.




TYP. TERRA COTTA
WALL ASSEMBLY

ROOF R:60

e TRUSS CAVITY FILLED WITH CELLULOSE
e 2”MIN CONT INSULATION ABOVE ROOF DECK

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

MTL. CAP & INTERGRAL DRIP
EDGE; SLOPE TOWARDS ROPF

N
CONTINUOUS I:
CLEAT
L @
E = SINGLE PLYROOF Y\  ©
MEMBRANE;
ADHERE & WELD
IN PLACE it
| il | SN
EXTERIOR GRADE PLYWOOD B 1, A—— :
) PROTECTION
2X8 FRAMING ; 1-0° BOARD
2" RIGID INSULATION
SLYPE = 1/4" PER 12
TAPE INSTERSECTING _ >
AIR TIGHT BARRIERS 3 2
ARTIGHT BARRER —088 9 ———— |

2" RIGID INSULATION SANDWICHED
BETWEEN SHEETHING AND RIM BOARD

-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.




WINDOWS u-o.134

e KLEARWALL uPVC

Isothermal flow in Schuco
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SHADING

e PERMANENT 5 DEEP OVERHANG FOR HIGH SUMMER SUN
e MOVEABLE SCREENS ON SOUTH SIDE




ENERGY
COMFORT
DIMINISHING RETURNS

SHADING: SOUTH ONLY (36")

The WUFI resulis indicated below are based on a design with 36” shading devices installed

on the Southern facade only.

Measured Changes: from 18" Shades

Heating demand

Cooling demand

Heating load

Cooling load

Source energy

Site ensrgy

4.22 kBlu/ftyr
2.52 kBtulftyr
2.93 Bu/hr ft*

2.95 Btu/hr ft*

4,551 kWh/Person yr

18.47 kBtu/ft*yr

« HD — Up 0.07 k kBtu/ft2/yr

« CD-Down 0.13 kBtu/ft2/yr
HL — Up 0.02 Bfu/hr/ft2

CL - Down 0.05 Btu/hr/ft2

Source —Down 8 kwh/p/yr
Site: Down 0.03 kBtu/ft2/yr

Heating demand.

Codling demand

Heatng load

Cooling loax

Soutce energy

Site energy:.

4.15 kBw/ftlyr _ l | v
0 1 H 3 K] 5 ] 7 ]
2.65 kBIu/ftiyr |—— | &
[ 1 2 | ‘ 3 7 3
2.91 Btu/he 7 _ l N’
¢ t 3 3 a < ¢
3 Btu/he ft* — l ~/
& i E= ¥ T D) ]
4,559 kKWhiPerson yr |eem—— | &
d 2000 ) [554 8000 Y0000
18,5 kBu/ftlyr _
¢ i iar 10 G¥1) wet P

Results:
18"SHADING:

SIGNA’URE

SUSTAINABILITY

SHADING: SOUTH, EAST & WEST (1'-6")

The WUFI results indicated below are based on a design with 1'- 6” shading devices

installed on the South, East and West facades.

Measured Changes: from 18" South Only

Heating demand

Cooling demana

Heating load:

Cooling ioas

Source energy

Site energy

A7 Bty —— || | | | |& |« HD —Up 0.12 k kBtu/ft2/yr
24 kouimy e | | | | | | | & | CD-Down 0.11 kBtu/ft2/yr
2.93 Burhr ft }_—! | | 1 | @ | HL — Up 0.02 Btu/hr/ft2
2s4puter — || | | @ |¢ CL-Down 0.06 Btu/hr/f2
455 KiPerson yr j— | | | L& |+ Source -Down 3 kwh/p/yr
18.48 KBtu/Ayr | ‘ | » Site: Down 0.02 kBtu/ft2/yr

Healing demanag

Coalin: g demand

Heating load

Cooling load

Source energy

Site enetgy

4,15 kBrw/ftiyr
2.65 kBiu/iyr
2.9 B n*

3 Beufhr f°

4,559 KWh/Person yr —
20 s
T

18.5 kBtu/itiyr

1
&

in

18" SHADING:
South ONLY

SIGNA*URE

SUSTAINABILITY




Single family



/7 PASSIVE HOUSE PROJECTS
3 HIGH PERFORMANCE HOMES




10” EPS
foam

15 mill vapor
barrier

8” concrete
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Windows

Figure 5: Sill temperature isotherm, (outer on left, centered on right)
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Figure 6: Head temperature isotherms, (outer on left, centered on right)
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R-VALUE JUXTAPOSTION

MULTI FAMILY SINGLE FAMILY
Ground: R23 (5" EPS foam) Ground: R 45 (10” EPS foam)
Walls: R 27 ( 7.5” cellulose) Walls: R 57 ( 157 cellulose)

Roof: R 60 (18-207) Roof: R 89-114 (24-36%)



AIR BARRIERS



Multifamily



PH ENELOPE PH ENELOPE

SECTION PLAN



TYP. TERRA COTTA
WALL ASEEMELY

TPO ROOFING TO WRAP UF CVER
CORNICE AND LAP AIR TWOHT
BARRER AT BUILDING FACE

MTL CAP & NTERGRAL CRIF
EDGE, SLOPE TOWARDS Rog

CONTINUOUS
CLEAT METAL RAL & PICKETTS @b &
= 0.0 MAX W 1 142 X 3° METAL
- SINGLE PLY ROOF = " P
NEMERANE
ADHERE & WELD TREX DEEONG
EXTERIOR GRADE PLYWOOD 2-2%12 PT GRDER
— . 20 PT JHST
1 N ‘ PROTECTION
2XE FRAMING ’ - BOASD - 4XEPT COLUMN WTH CAST
Z RIGID INSULATION o COLUMN BASE
SLBPE » 14° PER 12, BASE BLOCK
TAPE INSTERSECTING :
AIRTIGHT BARRERS =~~~ = __ T HEE . e SRV
- - 0= i3
AR TIGHT BARRER j . SIS :
Z RIGID INSULATION SANDWMCHED ) —
EETWEEN SHEETHING AND RM BOARD L “

~TERRA COTTA VENEER PANEL SYSTEM,
VW MANUFACTURER ATTADMENT SYSTEM =
DO KNIGHT C-SYSTEM FRAMING -

eh et ROOF TO WALL

NLLOCD FOR CRICALTS TO MAINTAIN
14°F 00T SLCPE

[T~ -DPROCF SHEATHNG
; SLOPED TRUES. CAVITY FILLED WTH

LRANAGE CAVITY

DO WEATHERMATE FLASHNG < CELLULOSE INSULATION (R-65)
LW TERMAX BOARD INSULATION () NAPOR BARRIER

AR TIGHT BARRER — — U RESILENT GHNNEL £12°0C
2P SHEATHING ALL JOINTS & INTERSECTIONS r WE TYPE X GWE

TAPED WY 29 TAPE OR 21P SEALANT R -2X8 FURRNG
23 WD STUDE @24 0.C + ! LT GAD, TAPED A PTD

~TU2* DENSE PAK. DRY BLOWN CELLULOSE / |

&8 TYPE X' GWB, TAPED & PTD 1 e —

&

TERRA COTTA VENEER PANEL SYS'
Vi MANUFACTURER ATTACHMENT 575

——

Z" DO THERMAX RIGID INSULATION 1
COW WEATHERMATE FLASHING ; i‘
4

ommozcmm—# | |
-] -
DOW KNIGHT CI SYSTEM FRAMING —— = | & Y WALL
1/ 2P SHEATHING, ALL JONTS & i .

INTERSECTIONS TAPED W Zg TAPE OR

TR

71.-z'nmsemxceuumse—='é-” - - 7 - |

EBWOSTUDS @ 24"0C

S8°GWE PTD

O SEALANT SYSTEM AT ALL
18(TYP)

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

TAPE JOINT BETWEEN 29
SHEATHING AND VAPOR BARRIER
WITH 2P TASE CR 2IP SEALANT

i o L GASKET

T TP GHEATHING ALL

et 1 | WALL TO SLAB




SECTION EVOLUTION

==
|“' |
TERRA COTTA VENEER PANEL SYSTEM, o ‘
W/ MANUFACTURER ATTACHMENT SYSTEM < TERRA COTTA VENEER PANEL SYSTEM, o | i |
= - W/ MANUFACTURER ATTACHMENT SYSTEM 225,
2" MINERAL WOOL FOR USE IN RAINSCREEN ——— s I -
WEATHER BARRIER | - -
- 2" DOW THERMAX RIGID INSULATION
- DOW WEATHERMATE FLASHING %~
| i "
¥ W | J DRAINAGE CAVITY
3/4" EXTERIOR RATED, WATER RESISTANT 2 + A DOWKNIGHT CI SYSTEM FRAMING '
SHEATHING TOUNGE & GROOVE, JOINTS TAPED - XK 5 1/2" ZIP SHEATHING, ALL JOINTS & -
I INTERSECTIONS TAPED W/ ZIP TAPE OR ol =
" (o L1 e
2X8 WD STUDS @ 24" O.C. i : _ B SEAL AT i
71/2" DENSE PAK, DRY BLOWN CELLULOSE X - | s s
5/8" TYPE X GWB JOINTS TAPED W/ VAPOR L] 1 . m ] 71/2" DENSE PAK CELLULOSE - U = y
PERMEABLE ADHESIVE TAPE o o | : : L!
XX |“ =7 777 7
2X3 FURRING @16" O.C. ot ::»#» 2X8 WD STUDS @ 24" O.C. - 2%
5/8" GWB. PTD. - . i |
X% | J
AR \/\ i 5/8" GWB. PTD. ‘
L sy, 7 -~
#77

2011 2014




WINDOWS

TYPICAL
TERRA COTTA
SYSTEM

DOWTHERMAX (ci) RIGID

INSULATION
DOWWEATHERMATE

FLASHING

CARRY AB.TAPE ABOVE

WINDOW & WRAP UP

OVER SHEATHING. MIN.
3" OVERLAP N

AIR SEAL ZIP TAPE —] |

FOIL TAPE OVER END OF
RIGID INSULATION

N

f

HEADER (SEE STRUCT.
DRAWINGS)

AIR SEAL COMPRESSIBLE

/ FOAM
3 PROSOCO JOINT &

/ SEAM FAST FLASH

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" = 140"

FOIL TAPE OVER END OF
RIGID INSULATION

SHEET METAL

WINDOW TRIM ~ |

AlR SEAL ZIP TAPE ————q

AB. TAPE AT WINDOWY
OPENING. WRAP OVER ——"|
SHEATHING. MIN. 3" OVERLAP

VAPOR PERMIABLE AIR

AIR SEAL COMPRESSIBLE
d FOAM

AIR SEAL VAPOR
/ PERMIABLE TAPE

BARRIER

JYPICAL
TERRA COTTA
SYSTEM

2 TYP JAMB @ TERRA COTTA

SCALE: 3" = 10"



TESTING

.6 ACH;, 2611 CFM,,

DUCLOS METHOD RECOMENDATIONS

Stage #1 Test (envelope no windows &
Doors) 652.75 CFMg,

Stage #2 Test (windows & doors) 1552.75 CFMg,
Stage #3 Test (MEP penetrations) 2219.35 CFMg,

5/16/17: 2563 CFM50 (189.9 in2 leakage area) - .56 ach50
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PROSOCO SEALANT SYSTEM AT ALL
OPENINGS (TYP.)

UNIT |

2 77K INSTALL 10 1/2" ZIP WALL ON TOP
- | PLATE PRIOR TO TRUSS INSTALL

L : %, — ROCK WOOL

Wi CAFE |
1 1/2" RESILIENT CHANNEL FOR

WIRE CHASE

@ 1 1/2" RESILIENT CHANNEL

CONT. BEAD JOINT + SEAM PRIOR FOR WIRE CHASE
TO PLACING TOP ZIP PANEL

A

@G

CAFE

TACK UP VB DURING CONSTRUTION

@ / FOR LATER LAPPING OF VB ON SLAB

S g e ey e o e e e

—_—— e iy

SEAL VB TO ZIP WALL. R
TAPE EDGE OF VB WITH S B
VB TAPE. SEAL TAPE TO
ZIP SHEATHING W/ SIP : : g
TAPE OR ZIP SEALANT ki i

\/
/ i

\
1

SRR

TRANSITIONS |
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. ZIPystem B E ZIPystem”

FLASHING TAPE a FLASHING TAPE
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FLASHING TAPE




Single family






Double stud wall




5'-3" RO

Section

PRIMARY AIR BARRIER 1/2” ZIP

WEATHER AND WIND RESISTANT BARRIER
(CONTINUOUS VAPOR OPEN MEMBRANE)

0
T.0. PLATE AT TRUSS BEARING POINT

5-3" RO

AAAAAAAANNAAAA

evolution

PRIMARY AIR BARRIER 1/2" CDX
WITH VAPOR OPEN WRB

SMART VAPOR RETARDER
MOSTLY CONTINUOUS

I

16" LVL HEADER / RIM BOARD (FLUSH -
T.O. BEAM = 8"-1 1/4"). USE HANGERS
AT WINDOW CONDITION (TYP,)

MASTER
CLOSET

2x6 STRUCTURAL BEARING
WALL TO EXTERIOR

2x4 PARTITION WALL

WINDOW CONDITION (TYP,)

/ TO INTERIOR
11 7/8" LVL HEADER / RIM BOARD
/ (FLUSH). USE HANGERS AT




Penetrations




VENTILATION



Multifamily



O,

®

LUMBING SHAFT

®

REFER TO ARCH. FOR INTAKE
TERMINATION; BOTTOM 5'-0" AFF

REFER TO ARCH. FOR EXHAUST
TERMINATION; BOTTOM 8'-6" AFF

i
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ENERGY RECOVERY VENTILATOR

« ZEHNDER: COMFOAIR 250

Depending on desired humidity
levels, moisture in the air may be
brought back into the home, or o o
transferred to outgoing stale air. mmm e
and moisture exchanger
As incoming air before being exhausted
enters the wnit it to the outside.

is tempered as it

passes through a -
heat exchanger. 4

Tempered, humidity-

balanced fresh air may be
P q The sealed heat and moisture directed to the HVAC air
iﬁﬂ:ﬁ ;' exchanger does not mix fresh handler, or ducted directly
air with stale indaor air. to rooms in the home.

the outside.




HEATING & COOLING

* INDIVIDUAL MITSUBISHI HEAT PUMPS




HOT WATER

CENTRAL SYSTEM: Lochinvar condensing water heater, gas fired

* Now about 30% of the total energy budget — next Frontier

ﬂ’z DHW UP
& VENT UE 1" DHWR UP
(TYP. OF 4) 3 DCW e
[DWH-2)
WH
== .ﬁ -'\V = ,/
. N
L
[ ] : =
1
2 1 \_ l—o—l /| 5
= | 25" DHW a7 &
TH ROOM| , il V- o
11y 2 7%
DHT-2 141 2° CD UP ' ..: eV DN
| O i
DHT— TMy—1 LE ,_ Ii )




Single family



-Flexible duct work

-ERV. No drain.

-commission systems




HEAT PUMPS &
WOODSTOVES




HOT WATER

Solar Thermal Systems

Electric water heater
(Vaughn 3”polyurethane foam)

Heat Pump Water Heater



METRICS



Electric Bills - 455 East First St., Unit 300

DISTILLERY

S Kwh
7/15/2017 $56.07 254
8/16/2017 $50.53 418
9/12/2017 $65.69 298
10/15/2017 $67.68 308
11/14/2017 $56.36 257
12/15/2017 $63.23 297
1/13/2017 $88.87 431
Building Type/Use:|Multi-family
2/16/2018 195.5
/ / s 8 916 Treated Floor Area Area: 27480 f12
3/17/2018 $104.45 437 Space Heat Demand incl. Distribution 2.3 KBTUlR2yr)
. . Useful Cooling Demand: 2.7 kBTU/(ft2yr)
Annual Electric Bill = Appr. $1050 S| Emissions
ay o ay CO,-Equivalent
CHOQOSE UNITS: kBTU/(f2yr) v kBTU/(ft2yr) Ib/(ft2yr)
N - , CO,-Emissions Factor
Electricity Demand (without Heat Pump) PE Value (CO.Equivalent)
Covered Fraction of Space Heat Demand (Projeci 0% kBTU/KBTU B/kBTU
Covered Fraction of DHW Demand (Project) 0% 2.7 0.44
Direct Electric Heating Qnge 0.0 0.0 0.00
DHW Production, Direct Electric (without Wash&Dish) Qomwge (DHWDistribution, SolarDHW) 0.0 0.0 0.00
Electric Postheating DHW Wash&Dish (Electricity, SolarDHW) 0.0 0.0 0.00
Electricity Demand Household Appliances Qern (Electricity worksheef) 3.6 9.6 1.56
Electricity Demand - Auxiliary Electricity 1.2 3.3 0.54
Total Electricity Demand (without Heat Pump) 4.8 12.9 2.10
kBTU/(fi2yr) kBTU/(ft2yr) Ibi(ftoyr)
CO,-Emission Factor
Heat Pump FE Value (CO,-Equivalent)
Covered Fraction of Space Heat Demand (Project) 100% KBTU/KBTU B/kBTU
Covered Fraction of DHW Demand {Project) 0% 2.7 D.44
BXBTU
Energy Carrier - Supplementary Heating Electricity 25T
Annual Coefficient of Performance - Heat Pump Separate Calculation 2.17
Total System Performance Ratio of Heat Generator Separate Calculation 0.46
Electricity Demand Heat Pump (without DHW Wash&Dish) Qup p 58 | 2.8 0.46
Non-Electric Demand, DHW Wash&Dish (Electricity workshee) 0.0 0.0 0.00
Total Electricity Demand Heat Pump 1.1 2.8 0.46
KBTU/(f2yr) kBTU/(f2yr) Ib/{fPyr)




\.‘\‘vin‘\ A

CONCORD HIGHLANDS

, x L8 e 8 T N y YA By
—t : 7 A s s .\n\ : Y
S

—— \ g

Heating demand 4.09 kBtu/ft3yr f— 1] | 4 Green “checks
5 i 2 3 ; 5 ¢ 7 8 C show building
Cooling demand 276 kBuu/ftyr || | | | | | v  meets PHIUS+
o 1 2 3 H 5 ¢ 7 3 E .
. requirements.
Heating load: 2.89 Btu/hr ft? # | ] | v <q—
o T 2 3 4 g B é
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Hidden Lake passive house
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Newry passive house

Energy Usage 2017:

6658kWh

/8 cord hardwood (880kWh)
Total 7538 kWh (16% off PHPP)




More S - Envelope
Less S - Mechanical Systems/ductwork
Always Saving- Low Operational Costs for life

COST



SheepskinBog Addition

Original proposal:

2x6 wall w/ 2x2 (77 wall)
Andersen 400 windows
No heat

$108,000 - $193/SF (INCL
SITEWORK)

Updated proposal:
|2 double stud wall
Triple pane windows
electric heaters
Airtight details
$115,000 ($206 SF)
(6.5% increase)




