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Enclosure Systems
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Primary Structure

Brick, masonry, terra
cotta, fiber cement,
metal panel, etc.

(optional thermal)

(Air and water control layer)

(Thermal control
layer)

Building Science

Building Science
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Synthetic Stucco: EIFS

Note: this is a drained EIFS

www.BuildingScience.com

(Air and water control layer)
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Thermal bridging at
floors is limited to
about R10

Thermal bridging only
reduces R-value to R18.5

v.BuildingScience.com

R20 clear wall

Straube

Insulated Concrete Forms

Excellent thermal control

Concrete acts as air barrier

Rain Control! Drain all penetrations
No vapor barrier needed

Building Science - .
Building Scienc Insulation and Thermal Bridges No. 20/65
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Building Science 2008

Beware Joints
No vapor barriers

Building Science 2008
e nsulation and Thermal Bridge

Structural Insulated Panels

* Advantages
— Superior blanket of insulation

— if no voids then no convection or windwashing
— May seal OSB joints for excellent air barrier system

* Therefore, done right = excellent

* Small air leaks at joints in roofs can cause problems

* Don’t get them too wet from rain

— Low perm layers means limited drying
— Always use drained / ventilated cladding! Stucco!

Building Scie

nce.cof

Insulated metal panels

*Can be high-performance low-
cost system

*Use thicker panels (4-8”) and/
or hybrid with interior fibrous
insulation

*Great for arenas, pools,
warehouses, big box stores

* Protect from impact at grade

Same material fulfills several
functions

Finish (paint)
Control (metal, foam)
Support (metal+foam)

© buildingscience.com
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Air Flow Control Thermal Control

Thermal Break is the most critical heat flow
control item in Aluminum systems
More important than glazing!

Air Barrier - Thermal Control -

Building Science.com Building Science.com

Unitized

PTB

Building Science 2008 o and Cortamle o, 3150 Building Science Windows and Curtainwalls  No. 3280
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Details

* Integration of penetrations and transitions is
critical
— Must maintain continuity of rain, air, thermal and
vapor control through the transition!

— Exposure and performance expectations guide
designers level of compromise

www.BuildingScience.com
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Intermediate supports

Small metal clips
dramatically reduce
thermal bridging

Building Science 2008
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Windows and Curtainwalls  No. 508

Subsill

Continuous interior angle and
Intermittent exterior clip allows
Thick insulation and alignment of
Thermal control layers

Building Science.com

Building Science 2008
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Architectural
Precast: Punched
Window

www.BuildingScience.com

Curtainwall Integration

www.BuildingScience.com
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www.BuildingScience.com
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www.BuildingScience.com

www.Buildin

Straube

Note thermal continuity
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Balconies

Building Science 2008 Insulation and Thermal Bridges No. 68/65

—
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w.BuildingScience.com

vww BuildingScience.com

Building Science 2008

Precast balcony supported on knife edge
supports to limit thermal losses

nsulation and Thermal Bridges N
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Low-Slope Roofs

* Not flat. Ponding is not acceptable.
* Get water right, then worry about energy!

* Components
— Rain barrier is roof membrane
* Drainage gap is the outdoors
— Air barrier can be roof membrane
* Better to install interior

— Insulation is rigid, polyiso, XPS, EPS, rockwool

Building Science.com

Straube © buildingscience.com 19 of 25
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Perfect Roof

~ Drainage mat
Ballast (rock,
pavers, earth)
Filter fabric
| 4 Extruded polystyrene

> Insulation
Sloped planar
structure

~ Fully-adhered roof
membrane

Building Science.com

Building Science.com

Good Compromise

Building Science.com 79

Building Science 2008
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www.BuildingScience.con Andy Shapiro. Energy Balance, VT

Ventilated Attics “Perfect” Pitched Roof

R60-75 economically available

or spray foam seal

Building Science 2008 www.BuildingScience.com
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Ventilated Cathedral Ceilings

Limitations of Ventilated Cathedral

Limitations

Unvented Cathedralized Attics

* Move air and insulation control from ceiling
plane to roof plane
* Moves HVAC into conditioned space

— Saves lots of energy, reduce problems with
comfort, extends life of equipment

* Avoids wind blown rain, snow, and burning
wildfire embers

© buildingscience.com
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R40+ roof, fire protection

R40 10” TJI Cold climate Solution shown
R50 12” TJI with 4” ccSPF (R24)+ 8” FG (R30)

Building Science.com

May 2011

Residential R60+ Unvented Roof

www.BuildingScience.com

Summary

* High-performance enclosures
* Continuous & high levels
— Rain
— Air
— Thermal
— Vapor
* Now add high performance HVAC

www.BuildingScience.con

Top Ten List

Commercial and institutional mid-size buildings, Canadian climates

Limit window-to-wall ratio (WWR) to the range of 20-40%, 50% with
ultra-performance windows

Increase window performance (lowest U-value affordable in cold
climates, including frame effects)

Increase wall/roof insulation (esp. by controlling thermal bridging) and
airtighten

Separate ventilation air supply from heating and cooling.

Use occupancy and daylighting controls for lights and equipment
Reduce equipment/plug & lighting power densities

Don’t over ventilate, use heat recovery & demand controlled ventilation
Improve boiler and chiller efficiency & recover waste heat (eg IT rooms!)

Use variable speed controls for all large pumps and fans and implement
low temperature hydronic heating and cooling where appropriate.

Use a simple and compact building form, oriented to the sun, with a depth
that allows daylight harvesting‘.u

dingScience.con
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HlGH PERFORMANCE ENCLOSURE DESIGN
GUIDE for cold-climate ICI Buildings

Over 100
detailed
drawings
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