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Total Btu Consumption per Household, 2001
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Capital Investment vs Operating Cost 
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The “Perfect Wall” 
• Finish of whatever 

– May need ventilated 

• Control continuity 

 is the key 

– Water:  

Drainage gap  

+ drainage plane 

– Air: Air barrier 

– Heat: Insulation 

– Vapor: vapor barrier 
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Rain Control 

• Rain shedding 

• Drainage preferred 

• Must integrate with 

flashing, drain holes 

• Overlap everything 

• No holes 

Air Control 

• Continuous Air Barrier 

– Continuous 

– Stiff 

– Strong 

– Durable 

– Air Impermeable 

• Only very small holes  

tolerable 

Heat Control 

• Continuous Thermal Barrier 

– R10 to R40 

• Accept small penetrations 

as long as no comfort or 

durability issues 

• Windows are a major 

concern 

– Heat loss/gain 

– Solar gain 
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Find the thermal bridge 
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04. 05. 2012 

 gegen Außenluft - nicht hinterlüftet

PEI n. e. 860,43 MJ/m

GWP100 56,1764 kg CO2/m

AP 0,198517 kg SO2/m

 (von innen nach aussen) cm W/mK m K/W Pkt/m

1 Spachtel - Gipsspachtel 0,300 0,800 0,004 1

2 Porenbeton 400 kg 30,000 0,110 2,727 33

3 Polystyrol (EPS f. Wärmedämmverbundsysteme WDVS) 20,000 0,040 5,000 25

4 Silikatputz armiert 0,600 0,800 0,008 5

  0,130 / 0,040 

  7,909 / 7,909 

    

 gegen Außenluft - nicht hinterlüftet

 (von innen nach aussen) cm W/mK m K/W Pkt/m

A++ RL6

0,126 W/m K

04. 05. 2012 

 gegen Außenluft - hinterlüftet

PEI n. e. 701,75 MJ/m

GWP100 -29,2961 kg CO2/m

AP 0,259200 kg SO2/m

 (von innen nach aussen) cm W/mK m K/W Pkt/m

1 Gipskartonplatte 1,500 0,210 0,071 3

2 Gipskartonplatte 1,500 0,210 0,071 3

3 10,000  

  56,3 cm (90%) Glaswolle (15 < roh <= 25 kg/m ) 10,000 0,039 2,564 9

  6,3 cm (10%) Holz - Schnittholz Nadel rauh, lufttrocken ( 10,000 0,120 0,833 0

4 OSB-Platte 1,800 0,130 0,138 10

5 18,000   

  52,2 cm (83%) Glaswolle (15 < roh <= 25 kg/m ) 18,000 0,039 4,615 16

  10,3 cm (17%) Holz - Schnittholz Nadel, rauh, technisch 18,000 0,120 1,500 1

6 10,000  

  56,3 cm (90%) Glaswolle (15 < roh <= 25 kg/m ) 10,000 0,039 2,564 9

  6,3 cm (10%) Holz - Schnittholz Nadel, rauh, technisch g 10,000 0,120 0,833 0

7 Windsperre PE, diffusionsoffen (Polyethylenbahn, -folie 0,008 0,500 0,000 1

8 5,000   

  53,1 cm (85%) Luftschicht stehend, Wärmefluss horizon 5,000

  9,4 cm (15%) Holz - Schnittholz Nadel rauh, lufttrocken ( 5,000

9 Holz - Schnittholz Nadel, gehobelt, technisch getrocknet 2,500

  0,130 / 0,130 

  9,052 / 8,224 

    

 gegen Außenluft - hinterlüftet

A++ RL6

0,116 W/m K
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04. 05. 2012 

 gegen Außenluft - hinterlüftet

PEI n. e. 920,09 MJ/m

GWP100 -14,9684 kg CO2/m

AP 0,241936 kg SO2/m

 (von innen nach aussen) cm W/mK m K/W Pkt/m

1 Gipskartonplatte 1,500 0,210 0,071 3

2 Gipskartonplatte 1,500 0,210 0,071 3

3 5,000   

  56,3 cm (90%) Glaswolle (15 < roh <= 25 kg/m ) 5,000 0,039 1,282 5

  6,3 cm (10%) Holz - Schnittholz Nadel rauh, lufttrocken ( 5,000 0,120 0,417 0

4 Dampfbremse PE (Polyethylenbahn, -folie (PE)) 0,021 0,500 0,000 1

5 Spanplatte V100 2,200 0,135 0,163 7

6 4,000   

57,5 cm (92%) Glaswolle (15 < roh <= 25 kg/m ) 4,000 0,039 1,026 4

  5 cm (8%) OSB-Platte 4,000 0,130 0,308 2

7 22,000   

61,7 cm (99%) Glaswolle (15 < roh <= 25 kg/m ) 22,000 0,039 5,641 23

  0,9 cm (1%) Holz - Furnierperrholz 22,000 0,440 0,500 2

8 4,000   

57,5 cm (92%) Glaswolle (15 < roh <= 25 kg/m ) 4,000 0,039 1,026 4

  5 cm (8%) OSB-Platte 4,000 0,130 0,308 2

9 Spanplatte V100 1,600 0,135 0,119 5

10 5,000   

53,1 cm (85%) Luftschicht stehend, Wärmefluss horizon 5,000

  9,4 cm (15%) Holz - Schnittholz Nadel rauh, lufttrocken ( 5,000

11 Holz - Schnittholz Nadel, gehobelt, technisch getrocknet 2,500

  0,130 / 0,130 

  9,179 / 8,424 

    

A ß l ft hi t lüft t

A++ RL6

0,114 W/m K  

SCALE

No attic conversion

Roof pitch

Roof trusses:

Concrete roof-tiles

Natural slate

TICK OPTIONS BELOW

Roof material:

Attic conversion

40º

30º 35º

45º

Blue-clad cement-

fibre sheet, plastered

Nordic panel Timber

External cladding

OBJECT:

1:20

OBJECT: #Code

Skottegatan 15, Lysekil,
Sweden
Tel: 0523-10820, 611161

Moycullen, Galway, Ireland
Tel:  091-555 808
       087-2414808

Ultra high density mineral wool sheet
creates ventilation space under sarking

Ageproof PE-vapourbarrier TenoArm 1200g/m2

80x250x2400mm EHD EPS insulation
with 120mm gaps at 2400mm and
where indicated on plan

22x70mm Cornice

45x70 vertical

25x70mm strip of polystyrene insulation

7
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Connection vapour barriers see

instr manual

Ageproof PE-vapourbarrier
TenoArm 1200g/m2

Concrete tile or quarryslate

Rooftrusses cc 1200mm (separate drawing)

17x95mm tongue and groove timber

12x57 white skirting
board with 5mm gap

on top

Concrete 120mm, powerfloated

PEX heating pipes and/or electric
heating cables tied to mesh

200mm HD expanded polystyrene

Radonbarrier approved

80mm HD expanded polystyrene

13mm plasterboard screwed

16x145mm pine panel

700mm cellulose insulation

Breather membrane mineralfibre Quality YAM 2000

23x36mm counterbatten and ventilation gap

28x45mm tile batten

30º-45º

SECTION

© C i ht S di i  H  Ltd  M  2006

SUPER PASSIVE
HOUSES WITH
SINGLE FLOOR

All vapourbarriers overlapping 300mm and
taped with age proof tape

45x70 vertical

25mm HD insulation

13mm plasterboard attached with screws

45x70mm stud wall & 70mm Paroc rockwool

45x145mm stud and 145mm Rock-wool

9mm permeable Masonite construction board

28x58mm batten and 22mm ventilated cavity

Plastered fibre reinforced calcium silicate board or
alternative 22x170mm treated timber cladding

120 70

Mineral sill-felt and s-seal

Insulated base unit 75mm x 400mm

45x145mm pressure treated sill-plate

Rodent stopper galvanized steel

25mm ventilation gap for attic

.

.

.

120mm Rockwool layer - no studs

.

.

.

. horizontal
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Title 

Intermediate supports 

AIA New York High Performance Buildings Meet PassivHaus June 5-6, 2012

Straube © buildingscience.com 21 of 39



Small metal clips 

dramatically reduce 

thermal bridging 
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Interface: Glazing Rabbets 
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Frame 
Material 

Conductivity 
W/mk 

Conductivity 
R/inch 

Wood 0.10 to 0.18 0.8 to 1.4 

PVC 0.17 0.8 

Fiberglass 0.30 0.5 

Bronze 93 0.002 

Aluminum 221 0.001 

R2 

R3 

R1.5 

Kawneer Isoport 518 

Spec. one large 

window rather than 

many small ones 

AIA New York High Performance Buildings Meet PassivHaus June 5-6, 2012

Straube © buildingscience.com 26 of 39



107 

•

•

•

•

–

•

–

–

–

•

•

•

•

•

•

–

–

AIA New York High Performance Buildings Meet PassivHaus June 5-6, 2012

Straube © buildingscience.com 27 of 39



•
–

•

•

•

–

–

–

AIA New York High Performance Buildings Meet PassivHaus June 5-6, 2012

Straube © buildingscience.com 28 of 39



Windows: More than U-value 

• Finding the air-water-thermal layer can be 

challenging 

• Usually, best air and water seal is inner 

edge   

–few chances for water leaks at corners 

• Alu windows have thermal line at TB 

–Line up with thermal control in wall 

Leaky windows 

• Windows and RO leak rain water 

Outer Seal

IGU

Frame

Inner Seal 

Setting Block

Drain-vent

Rough Opening

Shedding

Drained Subsill
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Mixed membrane + liquid 

Often use membranes 

for transitions 

Backdams / Slopes are Important Commercial Steel Stud 

AIA New York High Performance Buildings Meet PassivHaus June 5-6, 2012

Straube © buildingscience.com 30 of 39



Window Location 

Insulation Masonry 

Outie Window 
(but within thermal line) 

Innie Window 
(but within thermal line) 

Innie Window 
(inside of thermal line) 
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- Foam all around is a 

good thermal detail 
- Be careful of 

airtightness 

• Beware strap 

anchor air 

leakage 

• Beware air leakage at premade sill flashing 
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• Beware thermal 

 bridge of metal  

sill pans 

• Face of foam 

as air/water 

layer 
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Continuous interior angle 

provides backdam and 

airseal continuity 

Architectural Precast: 

Punched Window 
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Roof-Wall 

• Water control  

–sometimes overhangs, sometimes continuous 

• Air control 

–Sometimes roof membrane, sometimes ceiling 

plane 

Ventilated Attics 

R60-75 economically available 
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Residential R60+ Unvented Roof 

Basement Wall-Slab 

• Continuity of air-thermal barrier a 

challenge at slab 

• Continuity at floor slab also! 
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Annoying thermal 

bridge at footing 

Can maximize 

continuity a floor  

walls 
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Commercial Buildings: Often exterior air barrier is only practical sol
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