artisansgroup
DESIGN +BUILD

energy
S‘ 0 systems
consulting









VOgEl Haus, PHI Certiﬁed, Olympia Washington
Design Ethos

Simple home that sits lightly on the land and recedes into the landscape
Supports a small functioning farm
Lots of glass

An array of outdoor spaces embracing the garden both uncovered and covered

A Parti of articulated cubes















Kitchen
Living

Dining

Vogel Haus
1,962 sf TFA

Owner's Bedroom

Spare Room

Carport




Vogel Haus

Passive House Specific Design Challenges

Sculpting the interior with light



Vogel Haus

Passive House Specific Design Challenges

Floor to ceiling glass



SHEARWALL PER PLAN
VERTICAL FOAM INSULATION
(VERTICAL WALL). SEE ARCH

FOR FOAM THICKNESS.
P.T. 2X PLATE W/ A.B. PER
SHEARWALL NOTES
HOLDOWN PER PLAN
EASE INSIDE EDGE OF FOUNDATION
TO PROTECT VISQUEEN

GASKET @ MUDSILL

4" CONCRETE SLAB
SEE FOUNDATION PLAN

SIDING SEE ELEVATIONS

3/4 AIRSPACE/ RAINSCREEN
VISQUEEN UNDER SLAB
RUNS OUT OVER FOOTING 4 CORA VENT @ BOTTOM OF RAINSCREEN
i e 5 ] CONTINUE VISQUEEN OUT
2 X OVER VERTICAL FOAM
AR ;
{1 STAINLESS METAL FLASHING
COMPACTED SAND ~
2 (2) #4 TOP AND BOTT CONT ™ STRUCTURAL FOAM TO MEET
W/ 24" MIN LAP SPLICE ---{_ (o . ~ ASTM D6817 TYPE EPS39
(TYP ALL FOUNDATIONS UN.Q.): ] " | (UNDER FOOTING). SEE ARCH.
1-0 FOR FOAM THICKNESS.

STRUCTURAL FOAM TO MEET
ASTM D6817 TYPE EPS15
(UNDER SLAB). SEE ARCH FOR
FOAM THICKNESS.

Vogel Haus

Passive House Specific Design Challenges

Simple is always best when planning building assemblies, but not always easy to achieve. Designers and field
team should participate in planning out how the details will be handled during actual construction.



WINDOW SET @+/- CENTERLINE OF WALL —

CALK AND SEAL BETWEEN THRESHOLD AND VISQUEEN

FOUNDATION IS BLOCKED OUT TO ALLOW INTERIER WINDOW FRAMING
SLAB TO BE POURED INTO WINDOW OPENING ——
p STAINLESS METAL

SEE FOUNDATION PLAN

—— STAINLESS METAL
K J FLASHING

i EXT. SLAB PER PLAN

<

Vogel Haus

Passive House Specific Design Challenges

Floor to ceiling glass requires forethought on blocking out the concrete and attention to exactly what type of
windows are specified.



MAINTAIN 1" CONTINUOUS AIRSPACE

10 ABOVE INSULATION (TYP) \
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Vogel Haus

Passive House Specific Design Challenges

Instead of designing ceiling installation layers, or a full false ceiling, use the depth and run of your trusses to seal
in an OSB box, and if you need to make runs perpendicular to the trusses consider designing into the
trusses a few trusses with a bottom chord to create a chase way.









Vogel Haus

Construction Lessons

Seal OSB “rips” installed above all interior walls prior to installing walls



Vogel Haus

Construction Lessons

Remember to continue field (SUB!) training as not all team members know every motivation behind Passive
House!

Above photo is an example of extra 2x8’ s in Vogel walls, even though the plans called for staggered 2x4’ s
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Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis



@
pH|US+ CERTIFICATION
wephivsios  GUIDE BOOK

6.1.4 Energy model inputs requiring additional documentation
* Ground Thermal Resistivity >0.1 hr.f2.F/BTU.in.
*  Window psi Installation
o For mid mounted, over-insulated window <0.015 BTU/hr.ft.F.
o For mid mounted window <0.020 BTU/hr.ft.F.
* Subsoil Heat Exchanger efficiency >60%.
» Framing factors
o Down to 15% for advanced framing, 24 in. OC.
o Down to 12% if window psi-installation calculations are done, because some of the
framing is accounted for in this calculation.

Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis



Assembly no

Bulkding assembly description

Intenor insuiation?

d7ud ‘Wall )
Heat ransmission resistance [hr " F/BTU|
Orentation of buliding element 2Wa|| ........... ‘ nterior R, 0.74
Adjacent 1o | 3.Nentilated axterior Ry 0.74
Area section 1 Rperinch  Area section 2 (optional) R perinch Area section 3 (optional) R per inch Thickness [in]
Gypsum Board 0.91 0.50
HD Fiberglass 4.30 2xB Framing 1.28 7.25
0SB 1.39 0.50
Neopor Type lI 4.61 4.00
Parcemage of sec. 1 “erm¢§‘g§.9j‘.§‘§g.‘g‘_ Percemage of sec. 3 Total
Yo% 0.0% : : 12.25 |~
Svaloe supplement ........................... ‘ et Rovalue: [ B2.24 st ss7u
Vogel Haus

Detailed Thermal Bridge Analysis

Center of Cavity Assembly Analysis

1.8 pcf fiberglass must be specified to achieve R-4.3/in

NOT standard practice
Use 75°F values for EPS
1.5 pcf R-4.2/in
2.0 pcf R-4.4/in

Made of

fNeopoP

provided by BASF



Assembly no, Bullding assembly description Intenor insuation?
07ud ‘Wall e h

Heat transmission resistance [hrt® F/BTU)

Ontentation of kg slement (iR ‘ kRl T
Acdacestio B s = * I
Area section 1 Rperinch  Area section 2 (optional) Rperinch  Area section 3 (optional) R per Inch Thickness [in]
Gypsum Board 0.91 0.50
HD Fiberglass 4.30 2xB Framing 1.28 7.25
0SB 1.39 0.50
Neopor Type lI 4.61 4.00
Parcentage of sec. 1 %rmrfﬁ.gg_gj._ggg"g" Parcentage of sec. 3 Total
Yoosn P 25.0% 12.25 |-
J-vaIue supp‘mm § .......................... Q‘g ard‘hrr‘: 'F R.va|u°: 42.47 nrr‘-.- 'F,’B’.U

Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis w/ Framing Factors



Assembly no, Bulking assembly description Intarior insuiation?
07ud ‘Wall : E

Heat ransmission resistance [hrft: F/BTU|

Orientation of buliding element  2.Wall ‘ nterior R, 0.74
Adjacent 10| 3-Ventilated axterior R, 0.74
Area section 1 KRperinch  Area section 2 (optional) KR perinch  Area section 3 (optional) K] per inch Thickness [in]
Gypsum Board 0.91 0.50
HD Fiberglass 4.30 2xB Framing 1.28 7.25
0SB 1.39 0.50
Neopor Type |l 4.61 4.00
Parcenage of sec. 1 Peroen:.g_g_)_g_g_‘_fg_t_;___g_. Parcentage of sec. 3 Total
Y oes% : 15.0% 12.25 |-
U-value supp‘mm ; ........................... ‘g aru'hr f:_: o R-value: 45.62 nr h-.- 'F"B.‘U

Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis w/ Framing Factors



Assembly no. Building assembly description

03ud ‘Wall
Heat transmission resistance [hr.ft2.F/BTU]
Oxieniation of bulding element 2-Wa|| .............. "‘E terior Ryl ™ 074 ........ ,
Adjacent to 3-Vent||ated* exterior Re,: 0.74
Area section 1 R perinch  Area section 2 (optional) R perinch Area section 3 (optional)
Gypsum Board 0.91
HD Fiberglass 4.30 2x8 Framing 1.280
OSB 1.390
Neopor Type Il 4.61
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3
T 8g% 12.0% ¢
T - .
U-value supplement ; i BTU/hr.ft2.°F 0.0214

Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis w/ Framing Factors

Interior insulation?
e "

Thickness [in]

FXTTTEER R R O o DT




R= 48.291 h.ft**F/BTU
Rig= 52.240 h.ft°F/BTU
Reop20= 48.291 h.ft2°F/BTU
Roottom2¢= 48.291 h.f2°F/BTU

ltop=56.00 in / lyottom= 56.00 in
(Dtopz -5.218 BTU/hﬂ
Dpottom= 5.218 BTU/h-ft
AT=-540°F
Layers
| Rs 0.738 h.ft**F/BTU
4.00 in EPS Neopor R-4.61, R/in=4.61 h.ft’F/BTU.in
0.50 in Oriented strand board (OSB) R-1.39, R/in=1.3908 h.ft*F/BTU.in
7.25in Fiberglass R-4.3, R/in=4.3 h.ft?F/BTU.in
0.50 in Gypsum R-0.91, R/in=0.9071 h.ft?F/BTU.in
| Rs 0.738 h.ft2°F/BTU

Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis 2D w/ HTflux



Assembly no. Building assembly description Interior insulation?

03ud ‘Wall h
Heat transmission resistance [hr.ft2.F/BTU]
xiantation of buking Slement 2-Wa|| ............... ,‘ terior Ry ™ 074 .........
Adjacent to 3-Vent||ated* exterior R,: 0.74
Area section 1 R perinch Area section 2 (optional) R perinch Area section 3 (optional) R perinch Thickness [in]
Gypsum Board 0.91 0.50
HD Fiberglass 4.30 2x8 Framing 1.280 ¥725
0SB 1.390 0.50
Neopor Type I 4.61 4.00
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
o 9% C 8% ¢ 12.25 |n
U-value supplement : ‘ BTU/hr.ft2.°F 0.0207 R-value:| 48.29 |[brfi2°F/iBTU

Vogel Haus

Detailed Thermal Bridge Analysis

Wall Assembly Analysis w/ Framing Factors



Assembly no.  Building assembly description Interior insulation?

P T e e P L e P R PR LR : srssssessiessisasasnsenns ."

Areasectiond e R PEOINCH | Area section 2 (optional) R perinch Areasection3 (optional) . . . Rperinch =~ | Thickness [in]
i..4.30 :2x8 Framing IR X1 . T : : :

Seeedesedienarosaonadhasadiessadiane

Percentage of sec. 1
88%

£y

U-value supplement§ 0.00 wﬁ;BTUIhr.ft"ﬁF R-Value: 3.351 hr.ft2.°F/BTU

Vogel Haus

Detailed Thermal Bridge Analysis

Create Composite Material for 2D Simulations of Construction Details

Use PHPP 8.5 IP to Zero Out Surface Film Resistance Values



Assembly no, Bullding assembly description Interor insuation?
2 iComposite Cavity Insulation R-Value For 2D Calcs i i :

Surface Fim Resistance [hr* F/BTU]  IntenorRsi-: 0.00
exteriorRse - 0.00

Area section 1 K perinch  Area section 2 (optional) KR perinch  Area section 3 (optional) ] per inch Thickness [in]
1.iHD Fiberglass 4.30 :i2x8 Framing 1.28 1.00
2.

3.
4.
5.
6.
7.
8.
Parcemage of sec. ! Parcemage of sec. 2 Parcemage of sec. 3 Total
s : 1.00
r
U-value supplement ................. * BTUMCR? *F R-Value: 3.18 hr#?CFIBTU
Vogel Haus

Detailed Thermal Bridge Analysis

Create Composite Material for 2D Simulations of Construction Details

Use PHPP 8.5 IP to Zero Out Surface Film Resistance Values



Assembly no, Bullding assembly description Interior insuiation?
2 :Composite Cavity Insulation R-Value For 2D Calcs : : E

Surface Fim Resistance [hr F/BTU]  IntenorRsi-i 0.00
exteriorRse - 0.00

Area section 1 KR perinch  Area section 2 (optional) R per inch  Area section 3 (optional) ] per inch Thickness [in]
1.iHD Fiberglass 4.30 :i2x8 Framing 1.28 1.00
2.

3.
4.
5.
6.
7.
8.
Parcentage of sec. 1 Parcentage of sec. 2 . Parcentage of sec. 3 Total
% 1.00 |~
r
U-value supploment .................... ‘ BTUMRZF R-Value: 3.61 hr&? CFIBTU
Vogel Haus

Detailed Thermal Bridge Analysis

Create Composite Material for 2D Simulations of Construction Details

Use PHPP 8.5 IP to Zero Out Surface Film Resistance Values



q
Btu/h.ft?

5.00
| 4.50
= 4.00
— 3.50
— 3.00
— 2.50
—2.00
— 1.50

1.00

Vogel Haus

0.50

0.00

Detailed Thermal Bridge Analysis

Window Head Analysis 2D w/ HTflux

EHTAux



q
Btu/h.ft?
5.00

—4.00

USKRARN K
t,t:l:!:t:tb:!:!:‘:': :' 3.50
RAARARRARRN R

ARRIRN —3.00
GRRRRRKK

(RKRRRARN)

KRR RN — 250

— 200
1.50

1.00

0.00

N HTflux

Vogel Haus

Detailed Thermal Bridge Analysis

Window Jamb Analysis 2D w/ HTflux



Vogel Haus

Detailed Thermal Bridge Analysis

Window Sill Analysis 2D w/ HTflux

q
Btu/h.ft?

5.00
l 4.50
—4.00
— 350
- 3.00

— 250

— 200

= 150
1.00
0.50
0.00

B HTux
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Vogel Haus

Detailed Thermal Bridge Analysis

Slab Edge Analysis 2D w/ Htflux PHIUS Method



©=23.887 W/m

Vogel Haus

Detailed Thermal Bridge Analysis

Slab Edge Analysis 2D w/ Htflux ISO 10211



©=23.887 W/m

W= 0.001 W/(mK)
Wg = L2d - lw*Uw - LO
L2d = 0.796 W/(mK)
L0 = 0.475 W/(mK)

Uw = 0.125 W/(m?K)

Vogel Haus

Detailed Thermal Bridge Analysis

Slab Edge Analysis 2D w/ Htflux ISO 10211



®=23.887 W/m

LU R

EOMEMOE 0 2 ) o v
p f
S

Wo= 0.001 W/(mK)

Yg = L2d - Iw*Uw - LO
L2d = 0.796 W/(mK)
L0 = 0.475 W/(mK)
Uw = 0.125 W/(m3K)
Iw = 255.88 cm

Vogel Haus

Detailed Thermal Bridge Analysis

Slab Edge Analysis 2D w/ Htflux ISO 10211
(0.001 W/mK vs 0.030 W/mK ) Heating Demand 4.60 to 4.75 kBTU/(ft’yr)
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Delphi Haus, PHIUS Certified

Artisans Group, Olympia Washington




Delphi Haus Design Ethos

Modern home that takes full advantage of views of Mt. St Helens and Mt. Rainier

Designed to maintain independence decreases
Designed to be glowing with natural light but have little direct light

Lots of glass

An array of outdoor spaces both uncovered and covered and some with wind protection

A Parti of flying soffits that seemingly extend from inside the house to out



TYPICAL ROOF

GIRTER TRUSS SURVES AS HEADDERS OVER CLERESTORY WINDOWS
Lo e ROOF TRUSSES SUPPORTED BY GIRTER OVER CLERESTORY WINDOWS
MANUFACTURED TRUSSES @ 24" 0.C
DENSE PACK INSULATION (R48 MIN) TYPICAL EXTERIOR WALL
(MAINTAIN 1" AIRSPACE ABOVE INSULATION) SIDING SEE ELEV
3/4" AIR SPACE/ RAIN SCREEN
10" 6" RIGID INSULATION
e 1/2° OSB SHEATHING
3 = 2X6 STUDS @ 16" 0.C
" 2X6 PLATES AND SILLS
& PT 2X6 SOLE PLATE
MANUFACTURED PARELLELL CHORD TRUSS 1 4 TRIPLE PANED WINDOWS
X< DENSE PACK INSULATION (R21 MIN)
el ® 112" GWB
g ¢
TYPICAL INTERIOR WALL TYPICAL CEILING gl A -
2X4 STUDS, TOP AND SOUL PLATES 1/2" OSB (CONT. OVER WALL) i A | i
1/2" G.W.B. BOTH SIDES 172" GWB A RO e
3 [ - ' B s e— s, T.0.W. Porch/Soffit
{ N . ¥ -0
REFLECTIVE LIGHT SHELF 3 e R
2X6 RAFTERS @ 16° 0.C hf STANDING SEAM METAL ROOFING
CLADDING (TBD) 7 A 112" SHEATHING
g STRUCTURE PER ENG
TYPICAL INTERIOR FLOOR ‘ ‘ GREAT ROOM gi: i .
KITCHEN 4" CONCRETE FLOOR SLAB ON GRADE WITH 9 2 =
INTRAGRATED HYDRONIC HEATING| R ® =
——e FOOTING ON EDGE | 8g
6 MIL VAPOR BARRIER 3
10" COMPACTED SAND
6" SOLID FOAM INSULATION (R-21 MIN)
: . , UNDISTURBED SOIL OR ENG. COMPACTED FILL __F.F.L. Main Floor
& =] I [l ' o
- Ground
0 -6

Delphi Haus

Passive House Specific Design Challenges

Sculpting the interior with light, this is diffused, non direct light



Delphi Haus

Passive House Specific Design Challenges

Sculpting the interior with light, this is diffused, non direct light




GARAGE

V2 GAB @ SEPARATION WALL :I'l

&
=

MUDROOM

Delphi Haus

2,265 sf TFA

GREAT ROOM

1 1
hd
S—
MASTER
BATH
COVERED PATIO
—————
MASTER BED
wiC
N u_ A "
= bl &l
] e l "
PANTRY
i MECH. | wav
ELECT
== |
= KITCHEN |
ConD. | wisw |

BEDROOM 2

| POWDER

BATH

BEDROOM 1

WIND SHELTER




Walk your slab insulation before forming for concrete

Construction Lessons

Delphi Haus
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Delphi Haus

Construction Lessons

Walk your slab insulation before forming for concrete




Delphi Haus

Construction Lessons

Walk your slab insulation before forming for concrete




Delphi Haus

Construction Lessons

Walk your slab insulation before forming for concrete




Delphi Haus

Construction Lessons

Walk your slab insulation before forming for concrete




LE MUST PuSKH
THE BOUNDARIES
OF SCIENCE,

SOME BOUNDARIES
ARE THERE FOR
A REASON, TIM.

I CAN'T THINK
OF A SINGLE T\ME
THAT WOULD
BE TRULE.

poorlydrawnlines.com
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Queen Anne Passive, PHIUS Certified, seattie washington

Design Ethos

Sculptural home that respects scale of neighborhood
Lots of glass to views of the sounds

Flexible for a growing family

A Parti of cantilevered forms with heavy patterns and rhythms






Queen Anne Passive -
2,386 sf TFA l s -
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Climate: Germany: PHPP-Standard
Qh Inf kWh/m2yr

TFA --- m2 (CHECK TFA CALC!)
FHLF Inf




2x8 EXTERIOR WALL ———_

1/2° OSB SHEATHING —_

FOAM INSULATION R-TBD N Y

3/4" AIR GAP/ RAIN SCREEN ——_

SIDING SEE ELEVATIONS ———_

-

THERMAL ENVELOPE(SHOWN IN BLUE) —*

I

AIRTIGHT LAYER (SHOWN IN RED)

VAPOR BARRIER
ADHERED TO CONCRETE

CONCRETE RETAINING WALL

SEE PLANS AND DETAILS ~—

DRAINAGE PLANE ———

TYP. 4" DRAIN TILE
W/ FILTER FABRIC

e DENSE PACK WALL INSULATION (R21 MIN)
~— CONTINUOUS BOTTOM PLATES
FLEXIBLE MEMBRANE / SEAL

3/4" T&G SUBFLOORING

DENSE PACK INSULATION (R21 MIN)

N — 112" GWB

“—— 1/2° OSB AIR SEAL

___ STRUCTURAL TYPE EPS46
(BETWEEN SILL PLATE AND FLOOR SYSTEM)

__—— Uz GwB

ot

1/ OSB SHEATHING/ AIR SEAL

——~— DENSE PACK WALL INSULATION R21 MIN

" 2X4 NON-BARING WALLS PER PLAN
FOAM INSULATION R-TBD

~— HOLDOWNS PER PLAN
~—— CONTINUOUS BOTTOM PLATE

—— AIR SEAL
~—— THICKENED SLAB EDGE FOR HOEDOWNS AND AB's
" 6 MIL VAPOR BARRIER

3

* % 4" CONCRETE FLOOR ;'

COMPACTED SAND 2

STRUCTURAL TYPE EPS15 (UNDER SLA|

GRAVEL OR CRUSHED ROCK

Queen Anne

UNDISTURBED SOIL OR
ENG. COMPACTED FILL

Passive House Specific Design Challenges

Creating complex cantilevers that ARE NOT thermal bridges
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