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A Trip Down Memory Lane
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Photo by Virgile Lafreniere, Northwest Territories, 2007
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Super Insulated
Airtight
Ventilated
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MIT — Solar | - Cambridge - 1939
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Neil Hutcheon - Canada — 1953
enclosure fundamentals
airtightness

Neil Hutcheon - Canada — 1964
perfect wall
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WATER THAT PENETRATES
IS DIVERTED OUTWARD
BY FLASHINGS
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Brick veneer/stone veneer L L
Drained cavity P I
Exterior rigid insulation — extruded IV A
polystyrene, expanded polystyrene, : | [
isocyanurate, rock wool, fiberglass | ==
y 9 _ CT [
| d P
Membrane or trowel-on or spray : % 4

applied drainage plane, air barrier :
and vapor retarder | d il
| ]
— Concrete block : { d
A b
Metal channel or wood furring /iJ
Gypsum board zt
_ _ % d v

Latex paint or vapor semi- .

permeable textured wall fiinish | d Al
Ié " g

WATER THAT PENETRATES
IS DIVERTED OUTWARD ‘ »
BY FLASHINGS - -

Vapor Profile
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Arkansas Project - USA - 1974
Harry Tschumi

Les Blades

Frank Holtzclaw

Provided a utility bill guarantee...
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Arkansas Project - USA - 1974
Harry Tschumi

Les Blades

Frank Holtzclaw

Provided a utility bill guarantee...

Airtight construction — sealed

polyethylene/sealed exterior sheathing and
lots of insulation and double glazed
windows limited to 8 percent glazing area
and electric heat pumps and DHW

Advanced framing — 2x6 @ 24 inch R-20
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Lyngby House - Denmark - 1975
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Lyngby House - Denmark — 1975
Null-Energi-Haus

Vagn Korsgaard — Technical University of
Denmark

Double walls, R-40 walls, R-60 roof

Air to air heat exchanger

Double glazed windows with insulating shutters
Solar thermal — 8,000 gal storage tank
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Provident House - Canada — 1976
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Provident House - Canada — 1976
Zero Energy House

Frank Hooper — University of Toronto
King City

Solar thermal 70,000 gal storage
(entire basement)
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Lo Cal House - USA - 1976
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Lo Cal House - USA - 1976
Wayne Shick and Bud Konzo
R-30 double stud walls

R-30 vented roof

Triple glazed windows

Air to air heat exchanger
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Saskatchewan Conservation House - 1977
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Saskatchewan Conservation House — 1977
R-40 double stud walls

R-60 ceiling

Triple glazed windows

Air to air heat exchanger

0.8 ach@50 Pa
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Leger House - USA - 1977
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Leger House - USA - 1977
Double wall — R 40 walls R 60 celling

Airtight construction
Air to air heat exchanger
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MIT — Solar V - Cambridge - 1978
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MIT — Solar V - Cambridge — 1978
House itself was the solar collector
Reflective interior blinds

Phase change celiling tiles to store heat
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Balcomb House — Santa Fe - 1979
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Balcomb House — Santa Fe — 1979
Mass and glass

Sun spaces and solar orientation
Rock bed heat storage
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Parade of Homes - Saskatoon - 1980
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Parade of Homes - Saskatoon — 1980

10 houses
Average ach@50 Pa was 1.0
Double walls — R-40 walls R-60 ceilings

Air to air heat exchangers
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R-2000 Program — 1982
Nationwide Canadian Program
Performance requirements

1.5 ach@50 Pa

Controlled ventilation via HRV's
Sealed combustion appliances
Strapped wall construction typical
Insulated sheathing
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Buffalo Homes - Montana - 1985
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Dumont House - Saskatoon - 1990
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Passivhaus — Darmstadt - Kranichstein — 1991
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Passivhaus — Darmstadt - Kranichstein — 1991
Super Insulated

Air tight

Air to air heat exchanger

Subsoil heat exchanger
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How | Spent 1979, 1980 and 1981

Building Science Corporation
Joseph Lstiburek 48



Building Science Corporation
2010 Joseph Lstiburek 49



Carnarvon
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Schomberg
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King City
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Peterborough
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Collingwood
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Newmarket
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Liverpool, NS
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Brampton
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Eastern Townships, PQ
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Brick veneer/stone veneer

Y

Drained cavity /[

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,

isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray i :

applied drainage plane, air barrier

and vapor retarder

Non paper-faced exterior gypsum

sheathing, plywood or oriented strand

board (OSB)

AN YYYIAN

Insulated wood stud cavity

)

|

il

i

4

Gypsum board

Latex paint or vapor semi-

permeable textured wall fiinish

-

Vapor Profile

=
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Ten Years Later.....1990
Building America Program
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Roof framing/trusses
line up with wall

and floor framing
Y

, N
AR AN NS
s S
= )

headers in
non-bearin

wall
< / Single
N > > / top
— plate

Raised
heel

J1Qa

- Point load

transferred

between
studs by rim
= closure

A7/

0y Y
!

Single _| material
stud at ™ | acting as
rough ) header. If
opening | | Single rim closure
header material is
non-
L / structural,
support will
Fg &9 be required
No cripples = —» under point
under = = loads. Use
window solid blocking
opening between
joists.

Two stud corners
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Thirty Years Later.....
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Westford House.....
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Roofing
Fully-adhered roof membrane underlayment

Upper roof sheathing

R-26 rigid insulation; two layers of 2 foil-faced
polyisocyanurate staggered

Lower roof sheathing

2x12 wood rafters

R-40 cellulose insulation

Fully-adhered roof membrane
underlayment

113" gypsum board

Spray foam air seal

Siding over 1x4 furring —————————»|

R-26 rigid insulation; two layers of
2" foil-faced polyisocyanurate with
joints taped

2X6 24" o.c. advanced
framing

/2" gypsum board with
semi- permeable (latex)
paint

R-20 cellulose insulation

Sill gasket

Spray foam air seal

Ground slopes away from J
wall at 5% (6 in. per 10 ft.)

Free-draining backfill ————————»

Dampproofing to grade
8" concrete foundation wall

Filter fabric
Perimeter drain

Drain pipe through footing
every 10 feet

Capillary break over footing

R-26 rigid insulation; two
layers 2" foil-faced
polyisocyanurate with
joints taped

4" concrete slab

— R-10 rigid insulation;
2" extruded polystyrene
(XPS)

,—6 mil polyethylene

v
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Net Zero Retrofit.....
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Asphalt shingles

Roof

112" plywood roof sheathing

Two layers of 2" i rigid i

Existing board roof sheathing
6" high-density (2.0 pcf) sprayed

9! ity
foam insulation

if-adhering ice/water
4 from roof edge

Existing attic joists extended, widening
soffit to accomodate exterior insulation

Existing 2 X 6 wood rafter

/2" gypsum board interior
sheathing

Metal starter strip with drip edge
1 X 3 tri

2 X 12 facia board

Conti soffit

5/4" X 8" frieze board

Siding over ¥/4" pressure treated wood strapping ———————»!

Two layers of 2" polyisocyanurate rigid insulation

Draining

Existing atiic flooring
removed at perimeter to allow
for installation of sprayed poly-
urethane foam insulation seal
10 top plate

Existing interior plaster

4 2 X 4 wood stud framing with

cellulose insulation

Existing interior finishes
maintained

Existing board sheathing

New exterior window trim —\

Metal flashing with drip edge
by draining housewrap

New window sill, jamb and head extensions

Self-adhered sub-sill flashing

overlaps draining housewrap

Mesh vent or

foam sealant
at perimeter of window

New low-E insulated
glass window unit

Existing interior finishes
maintain

Bent metal cover at base of
XPS insulation

Ground slapes away from
wall at 5% (6 in. per 10 ft.)

Existing 12" cut stone
foundation wall

Drainage mat upstand over-
:appsu by sprayed polyurethane
oam

Stone drainage bed

Perforated drain pipe

Rim joist cavity filled sprayed
lyurethane foam

12" gypsum board interior
sheathing
1.5 X 2 steel stud

4" high-density (2.0 pef)
sprayed polyurethane foam

Interior sheathing kept /4™
above concrete slab

New 4" reinforced
concrete slab

2" XPS rigid insulatio
/2" drainage mat
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NIST Net Zero Demonstration.....
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New roof deck
New crown
molding

New fascia —»

New soffit 4/
Dentil molding

Frieze board

Siding
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New roof deck

New crown \
molding 1

New fascia —:[
New soffit —/ \{

New dentil molding

New second frieze board

Original dentil molding
removed

Original frieze board
remains

Siding
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