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Disclaimer

This material is intended to be used for reference,
continuing education, and training purposes only.
Neither RDH Building Science, Inc., nor the
persons presenting the material, make any
representation or warranty of any kind, express or
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laws, codes, regulations, standards and policies,
as well as project and site-specific conditions,
procedures and circumstances must always be
considered when applying the information,
details, techniques, practices and procedures
described in this material.



Passive Mandates:

Super-insulated
Air Tight

Durable




Super-insulated

Do we need ~R-80 in
our passive buildings?
It’s sometimes easy

And it is effective, to a
degree

The Diminishing Returns of More Insulation
4400 HDD, 1000 sf wall area
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Roof to Enclosure Ratio

Small multi-family
3-storey

14,060 iCFA

Enclosure area: 23,900 ft?
Roof Area: 5,140 ft?

Ratio: ~ 1 to 4.6

Performance: Effective R-70

It’s easy: fill it up w/
cellulose




Roof to Enclosure Ratio

Single-family

2 & 1/2-storey

~2,400 iCFA

Enclosure area: 6,490 ft?
Roof Area: 1,190 ft?
Ratio: ~ 1 to 5.5
Performance: R-52

It’s challenging: Vaulted
or low slope below
amenity spaces




Roof to Enclosure Ratio

Multi-family

3-storey

43,700 iCFA

Enclosure area: 51,400 ft?
Roof Area: 6,450 ft?

Ratio: ~1to 8

Performance: ~R-45
Code minimum




Air Tight

Critical at roofs

Buoyant air
Higher interior pressure
Warmer
More moisture capacity

Exposure of roof to
cold environment

Image: CC, Heartlover1717



Air Tight

Buried air barrier
details
Drying in ASAP
Incomplete for
mechanical systems




Air Tight

Challenging at roofs

Connection to walls

Penetrations
Mechanical systems
Skylights
Architectural features




Air Tight

Solutions for roofs
Minimize
penetrations and
features

KISS




ir Tight

Unvented Roof

Solutions:

P P P P P { i : A-B across top of SIPN
i Air Barrier Detail 2 Top of wall at Parapet . |-/50 ST e o approves
Esp. at parapets - :

substitute
*If Damp: Prosoce R-Guard

A-B at exterior seams
of SIP with Approved
Tape: Install prior to
Roofing underlayment

- PREFINISHED METAL COPING W/
CLEATS
Self-Adhering roofing N ' - P CLEATE
underlayment 63‘_-0_Pt L — : —_—

MEMBRANE FLASHING
EXTENDED OVER T.0. PARAPET

I \\ ..... ] I & S EXTEND ROOF MEMERANE UP
""""" EEE PARAPET
NON-COMBUSTIBLE CANT

——— = —$—‘r€l SHEATHING

1 Continucus SIP to top
—— of parapet (do not
break at Roof Deck)

—E — Ledger per SIP Manuf.

AIR BARRIER

-

T.0. PARAPET

INTERIOR WRE

A-B at exterior seams
S of SIP with Approved

/7 ROOF AT EXT. SIP WALL e
s B e




Air Tight

Vented Roof INISN. N\ N\
Solutions: " =

Most common: Air
Barrier near ceiling

Images: Blake Bilyeu, Bilyeu Homes; Pete Chramiec, Bicycle Homebuilding



Air Tight

—Vented Roof

Solutions:

—~Most common: Air
Barrier near ceiling




Air Tight

Vented Roof

Solutions:

Alternate: Air Barrier
above structure,
below 2nd insulation

layer
Images: Josh Salinger, Birdsmouth Design A
Build | 1
See: Fine Homebuilding, June 2021 /T TYPICAL EAVE DETAIL
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To vent or not to
vent, that is the
question...

-What are we
venting in mixed

and heating
dominated climates?

-Moisture via air flow




Requirements: Vented

—Between inlet and outlet

—Pressure difference

—Continuous path
—Per Phius: 1.5

— Passive air flow

— Active??? =
—~Low-moisture content at |

inlet |







Requirements: Unvented /\A, /
Assess your interior / |
loads NN

= ~F
Manage the vapor ! M i I
Entering the assembly via A=
the ceiling (== I
Control temperatures at i [
vapor control layer with r i
insulation above W
Use appropriate materials ML —
B )-DETAL AT PARAPET
——
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Unvented roofs:

to

-Foam-free?

-Low embodied
energy components?

nat’s the risk?

nat’s the

erance for risks?

N N




Durability

Maintenance
Design it in
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New considerations

Roof as a building

resource
Amenity spaces

Image: Victoria Law




New considerations

Platform for energy
systems

Image: Pete Chramiec, Bicycle Homebuilding



Durability w/
Overburden

Maintenance
Increased use/risks
Limited access
Additional burdens

Significant cost
increases

Image: Victoria Law




Durability

Flat structure at roof
A roofer’s
recommendation:

Prepare for roofing to
leak

Install the best
underlayment you can




BN How do we deliver these

assemblies with lower
climate impact yet meet
durability concerns?

T
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Roofs on our Passive Buildings

Discussion
+ Questions

dwhitmore@rdh.com

Learn more at

rdh.com

[Tl RroH Building Science

% @RDHBuildings Thank YOM
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