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At a Glance

LEED Platinum

Duplex

3 %2 to 4 stories

Ottawa, Canada

VertDesign

CPHC: Homesol Building Solutions w/ PHIUS
15t PHIUS Certified? building in Canada
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VertDesign Project
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VertDesign Project
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VertDesign Project

PHIU:
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Part One: Initial Evaluation

Documents

PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference

Passive House Institute US

13




Initial Schematic
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Final Schematic

38 square feet of cladding (x2) 206 linear feet of flashing (x2) 48 linear feet of flashing (x2)
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IPHIUS
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Section
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Part One: Initialed Evaluation

Modeled Results
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Initial Results

[ Energy Demands with Reference to the Treated Floor Area

Troated Fiooe Area

Spociiic Space Meat Demand:
Pressurization Test Result:

Specific Primary Energy Demand
(DM Meating, Cooling, Ausiary snd Howsshold Blectriciy)

Specic Primary Energy Demand
JOHW, Moating and Axxbary Electricity

MWMM‘
Ereegy Consarvation by Solar Blectrioiy

Heatng Load:

Frequsncy of Overhasting

Spechic Uselul Cocding Energy Demand
Conling Losd:

3536 o

FH Certificate:

4.76 KBYUNRyT)
0.6 ACHs,

38 0 kBTUAMyr)

over .')TO '’
475 kBTUNNYyr)

PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference
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Better Results

Energy Demands with Reference 1o the Treated Floor Area

Treated Floor Area

Specific Space Heat Demand:
Pressurization Test Result:

Specific Primary Energy Demand
(D, Meatng, Cooding, Auiiary and Moswnshatd §iecinanyy

Spacific Primary Energy Demand

(DHW, Heatng ared Auafiary ey

Sgpecific Primary Energy Dernand
Energy Consarvation by Solar Decaricity:

Heating Lsad
Frequency of Overdeating:
Specific Useful Cooling Energy Demand:

Cooltag Lowd:

3536

L4

IPHIUS

Passive House Institute US

P Coraficate:

4,75 kBTW| M yr)
08 ACH,

380 xBTUNNYy)

©Ryan Abendroth — 6t Annual North American Passive House Conference
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Part Two: Continued Evaluation

Thermal Bridging
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PHIUS
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THERM Model
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IPHIUS
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THERM Model
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THERM Results

|PHIUS

Passive House Institute US

Treated Floor Area

Specific Space Heat Demand:
Pressurization Test Resuit:

Specific Primary Energy Demand

100 Maatng, Cooling. Acaliary and Mowsehold Dlecuicnyll

Specita Primary Erergy Dermana
JOH Heutag s Bass ary Eled Wy

Specific Primary Erergy Dermand
Ertrgy Consarvation by Solar Electricity.

Heatng Load:
Frequescy of Overheating:
Spechic Useful Cosling Energy Demand:

Cooling Load:

Energy Demands with Reference to the Treated Floor Area ]
536 ¥
Apgims ocmly Methca PH Canitcane: Furites

475 KBTUIIYY) L
08 ACHs | Yes |

S

475 KBTUNIy)

©Ryan Abendroth — 6t Annual North American Passive House Conference 32




Part Two: Continued Evaluation

Shading

PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference
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Shading — Iteration One

Additional Shading
Top Floor None
3" Floor Only on East/West

2"d Floor Only on East/West
Bottom Floor None
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Shading — Iteration Two

Additional Shading
Top Floor 96%
3" Floor 94%
2"d Floor 68%
Bottom Floor 42%



Shading — Iteration Two

38 square feet of cladding (x2) 206 linear feet of flashing (x2)
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Shading — Iteration Two

Energy Demands with Reference to the Treated Floor Area

Treated Floor Area 1536 .
PH Contiicane: Furitea

4.75 KBTUNM'yr) R
08 ACHe s

e

Specific Space Heat Demand:
Pressurization Test Result:

Specific Primary Energy Demand
MR Mawting. Cooling. Auniury and Mousehold Eleciricity)

Specitc Primary Frergy Dervand
oM Meating and Avsiiary Becvicing)’

Specifc Primary Esergy Dermand
Erargy Conaaration by Solw Flectnicity

Heating Loed:
Frequescy of Overhealing.

Spechic Useful Cosling Energy Dernand.
Coslng Losa:

77.0 F

i

PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference 37

Passive House Institute US




Shading — Iteration Three

" Energy Demands with Reference to the Treated Floor Area

Treated Floor Area 3536 '
PH Comificate

Specific Space Heat Demand: 4.75 kBTUNMyr) “

Pressurization Test Result: 0.6 ACH,

Speciic Primary Energy Dommd 38.0 KETUANYY) n
OV Meatng. Coolng. AwaBlary and Mounehold Eleciioty)s
Soecifc Primary Erpegy Demand
1OHA natng drsd Assitary B tne iy
Specific Primary Energy Dermand
Ensrgy Corsarvation by Solar Bleconcity
Mesting Load:

Frogquency of Overheating: T77.0 *F

Spechic Useful Cosling Energy Demard: 4,75 KBTUANYY) e

Cosling Load:
PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference 38
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Part Two: Continued Evaluation

Windows
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Windows

Type
Glazing SHGC Ucog-Value | Rq-Value
| BTUMCIEF | he P F/BTU |
INLINE 0.606 0.19 5.36
. Thermal Thermal
Type U-Value RqValue Frame Dimensions Bridge Bridge
Asse
mbly | Frame Frame Framo  [Width-Lot| ‘R | 'BhC |Width - Above|  spuce Wi
¥ ght Below
BIUM ' F | heft’ FIBTU in in in " BTUNAF | BTUMCAF
1 INLINE 300 0.28 3.57 2.375 2.375 2.375 2.375 0.020 0.025
PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference 40
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Windows

IPHIUS

Passive House Institute US
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Type
# Glazing  SHGC U og-Value | R g-Value
[ BTUMNAEF | hef FIBTU
1 From Inline Specs 0.601 0.16 6.37
2
3
Thermal Thermal
- Type U-Value R~Value Frame Dimensions Brid Brid
so
mbly Frame Frame Frame |Width.Len| VW% - Width - |vdth - Above| | — | —
i Right Bolow
BTUN & F | he 8’ FRTY in n " " BTUNA'F | BTUNA'F
1 Inline 700F 0.24 4.10 2.375 2.375 2.375 2.375 0.000 0.025
2 Inline 700C 0.55 1.83 2.375 2.375 2.375 2.375 0.000 0.025
3 Inline 300 0.52 1.92 2.375 2.375 2.375 2.375 0.000 0.025
4
5
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Windows

‘nergy Demands with Reference to the Treated Floor Area
Treated Flocr Avea 3536 o

PH Cortificato:
Specific Space Heat Demand: % kB : 4.75 kBTUN M yr)
Pressurization Test Result: 0.6 ACH,

Specific Primary Energy Demand
(DHW Heatng Coobng Ausbary and Househobd Flectricry ).

Spocifc Pramary Energy Demand

38.0 kBTUANyr)

(DHW. Howsng and Awaifary Elctriciy):

Spocitic Primary Eneegy Demand
Energy Comervation by Solar Electricity:

Heanng Load
Frequenty of Overhesting 77.0 *F
Spocific Usetud Cocling Encrgy Demang: 4.75 kBTUW My

Cooling Load

PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference 42
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Part Two: Continued Evaluation

Heat Recovery
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Heat Recovery

Lifebreath unit
Rated at 88%
efficiency

76% was used Iin
the PHPP
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Heat Recovery — 88%

[ Energy Demands with Reference to the Treated Floor Area

Treated Floor Area 3536 .-
P Cortificate
Specific Space Heat Demand: 4.75 kBTU/(ft"yr)
Pressurization Test Resuft: 06 ACHy

Specific Primary Energy Demand

oine e : 340 KBTUX I yr)
Specitic Primary Esergy Dermand
TOMW. Mestng and Auxiary Diectioty)s
Specific Primary Eaergy Demand
Energy Comservation by Solar Electricity.
Heatng Load:

Frequency of Overhaating: 7.0 %

Speciic Useful Cosling Eneegy Demand: 475 KBTUNR )

Cooling Load:

IPHIUS

©Ryan Abendroth — 6t Annual North American Passive House Conference
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Heat Recovery -83%

[ Energy Demands with Reference to the Treated Floor Area

IPHIUS

Passive House Institute US

Teoated Floor Area 3536 ~
Apphed Northly Method PHM Cershicate
Specific Space Heat Demand: 4.75 kBTU)t'yr)
Pressurization Test Result: 0.6 ACH,,
Specific Primary Energy Demand 32,0 kBTUNNYT)
JOHN. Hastng. Coolrng. AunmBary and Mownehold Dlectricity)!
Specitic Primary Energy Demand
AN Hessng snd Avabiary Decoricity)l
Specitc Prmary Energy Demana
Erecrgy Conaervation by Solar Electricity:
Heanng Losa
Frequancy of Overmating: 7.0 °F
Specic Usefusl Cooling Faergy Demand g 4.75 kBTUARYT)
Coolbng Load:

©Ryan Abendroth — 6t Annual North American Passive House Conference 46




Heat Recovery — 92%

" Energy Demands with Reference to the Treated Floor Area

IPHIUS

(DWW, Hoatirng Condeng. Aam Blary arwd Housafeodd §ha birie iy}

Trested Floot Arex 3536 "
Appied MOy Nethod PH Cervticate:

4.75 KBTUNyr)

06 ACHy,

Specific Primary Energy Demand 380 KETUNNAYT)

Specific Primary Energy Demand
AN Mesting 30d Assbary Dlectricity)

Speciic Prirvary Energy Demand
Erergy Conservation by Sclar Flectricity:

Heating Load:
Freguency of Overhoating:

Specific Useful Coofing Energy Demand:
Cooling Load:

©Ryan Abendroth — 6t Annual North American Passive House Conference 47
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Worst Case: HR@76%, Lots of Shading, TB’s

Upon Further Review - Results

Energy Demands with Reference to the Treated Floor Area

Treated Floor Avea 3536 "
PH Coraficane:
Specific Space Heat Demand: 4.75 kBTUI(ft*yr)
Pressurization Test Result: 0.6 ACHy,

Specific Primary Energy Demand

28 0 kBTN RYr)
(DHW. Meating. Cooling. Audiary and Household Diecticiy)

Specihe Primary Energy Domand
JOHW. Mostinng and Ausiary Electrc iy}l

Specific Primary Energy Demand
Energy Conservation by Solar Elctricity

Heasng Load
Frequency of Overhesting
Specific Useful Cooling Energy Domana:

over 77.0 *F

Futtllea

75 ABTUYY =
Cooling Load
[PHIUS . . _
‘ ‘ ©ORyan Abendroth — 6™ Annual North American Passive House Conference 48




Upon Further Review - Results

Median Case: HR@ 88%, No Shading Reveals or
overhangs

Energy Demands with Reference to the Treated Floor Area |
Treated Floor Area 3536 "

PH Cartificate F

4.75 KBTUNfyr) 200 8%
08 AcHs B

38.0 KETUY) ve

Specific Space Meat Demand:
Pressurization Test Result:

Specific Primary Energy Domand
(DHWN. Meating. Cooling. Aunilary snd Household Discincty )

Specific Primary Energy Demans
MW Hpatreg ard Logabary Einc o iy) 1 5‘5 km“m

Specife Primary Energy Demand
Energy Consarvation by Solar Flectricity 0.0 km«m

Heasng Loas 5.89 BTW(fthr)

Fraquency of Overnesting 7 % over T7.0 °F

Specific Useful Ceobng Energy Demand KBTUNM yr) 475 KBTUANYY)
Coolng Leas

PHIUS ©Ryan Abendroth — 6t Annual North American Passive House Conference 49
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Upon Further Review - Results

Better Case: HR@ 88%, No Shading Reveals or
overhangs, 6% bonus for negative TB’s

Energy Demands with Reference to the Treated Floor Area

Teouted Flioce Avon 3536 n
Applied: Northly Method PH Cortficate: tuMtiles™
Specific Space Heat Demand: 4.90 kBTU/ft*yr) 4.75 kBTUI(ft'yr) No
Pressurization Test Result: 0.58 ACH,, 06 ACH,, Yes
Specific Primary Energy Demand . N
(UW, Haating Conidivn) Aassiiary sl Hosmebidd ety 32'1 8.0 kBYU{nM, Yes
Specific Primary Eaorgy Domanag 1 ‘ 6
MW Meatng and Auslary Elctrciy): o
Specific Primary Eaergy Domand o o
Eaergy Consarvation bry Selar Electricity .
Moatng Load:

Frequency of Overheating
Specific Usefisl Cooding Energy Damand

9.0

4.75 KBTURMYY) I

Coolng Losd

eeeeeeeeeeeeeeeeeeeeeee



Upon Further Review - Results

Best Case: HR@ 92%, No Shading Reveals or
overhangs, 6% bonus for negative TB’s

Energy Demands with Reference to the Treated Floor Area
Treated | ioor Avea 3536 "
Agpied Maoathly Neshod PH Certificate: Fulfiled ™
Specific Space Hoat Demnand: 4.65 KBTW/("yr) 4.75 KBTUNMyr) Yes I
Pressurization Test Result: 0.58 ACHy, 0.6 ACHy, Yes
Specific Primary Energy Demand :
e bl e 31.9 KBTW(ft'yr) 380 KBTUNN YY) Yes
-
Specific Primary Energy Domand
(DWW, Hasing and Asudary Electricmy): 1 4'4 EBTWW)
Spechic Primary Energy Demand
Energy Comservation bry Salar Electnoty. o'o kBTWW} d
Hestng Loss 5.81 BTUNRhr)
Froquency of Overheating 7 % over 17.0 I'F
Spociic Usehd Cooling Energy Domansg KBTU/(ftyr) 4.75 KBTUAN )
Cootng Lovs 2.54 BTUNM hr)

eeeeeeeeeeeeeeeeeeeeeee



Part Three: Performance

Quality Assurance and Control
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Conclusions

* Important:
— Verify Details
— Know your climate
— There are still things we need to work on
— Quality Assurance of details is Important

— May or may not be a “Passive House” but is still an
excellent project where a few key details made a
huge amount of difference

Passive House Institute US
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