AlA Florida Southwest Building Science Annual Seminar Roofs February 24, 2015

Water Control Layer
Air Control Layer
Joseph Lstiburek Vapor Control Layer
Thermal Control Layer

Building Science

Roofs

Building Science Corporation
Joseph Lstiburek 2

Wall

T

Cladding 4[ il

Control layers [~ | » |
Structure
1]
— n q : JT JT T :
Slab Roof
Building Science Corporation Building Science Corporation
Joseph Lstiburek 3 Joseph Lstiburek 4

Lstiburek © buildingscience.com 1 of 30



AlIA Florida Southwest Building Science Annual Seminar

< Slab
- Control layers

Stones
Earth

Building Science Corporation

Joseph Lstiburek 5

A Temgaraiure

Temperatuse
68 77°F (20 25°C}

§ v
ﬁw
———

Building Science Corporation

Joseph Lstiburek 7

Lstiburek

© buildingscience.com

Roofs

February 24, 2015

~— Ballast
<
AR LIRS LAIERI RN & Filter fabric
< Control layers
< Roof structure
Building Science Corporation

Joseph Lstiburek 6

70 158

& — Membrane 149

50 \ 122

40 104

30 / Ves Outside air \ 86

VABIPREEIREN |

3

-
- " -

Temperature (°C)
3
\
g
kn
g
Temperature (°F)

0 32
<10 |- - - — 14
-20 -4
-30 22

0 8 12 16 20 24

Hours of a summer day
From Baker, M.; Roofs, 1980

Building Science Corporation

Joseph Lstiburek 8

20of 30



February 24, 2015

AlA Florida Southwest Building Science Annual Seminar Roofs
70 158
60 140
50 122
40 t 104
30 86
5 €
; 20 68 g
2 -
E 10 / Membrane s0 &
g g
E o /\A 2 §
o -- S
e .| Ve =
10 - : 4s \_. = - S— 7
s . / Outside air
20 -4
30 22
0 4 8 12 16 20 24
Hours of a winter day
From Baker, M.; Roofs, 1960
Building Science Corporation
Joseph Lstiburek 9

Building Science Corporation

Joseph Lstiburek 10

Insulation moved because of —
poor adhesion to deck and \
between layers

Top four courses
of brick and wood
blocking pulled
inward by
contracting
membrane

Adaptoed from Baker, M.; Rools, 1980:
Courtesy National Research Councd of Canada

S merbane 4

;  ay hered

Peat
oo,

Cant
Wood blocking
Perimater of f0of insuiation wrapped in air control
mombeane 10 biock afiow rom roof 10 parapet
Fully adhaced roof meerbrane

Two (2) kayers insulation; joints.
staggered horizontally and

Building Science Corporation

Joseph Lstiburek 11

Building Science Corporation

Joseph Lstiburek 12

Lstiburek

© buildingscience.com

3 of 30



AlIA Florida Southwest Building Science Annual Seminar

Roofs

- Sheathing
- Metal deck

February 24, 2015

Roof membrane
Coverboard

Thermal insulation

Air control layer

Building Science Corporation

T A T A A P A A A AN AT T AA

&

<« Concrete structural deck

Ballast (rock, pavers, earth)
Filter fabric

Extruded polystyrene
insulation

Sloped concrete topping; slope
minimum 2% to drains

Drainage gap, i.e., drainage mal
or grooved insulation

Fully-adhered roof membrane

Joseph Lstiburek 13

Building Science Corporation

Joseph Lstiburek 14

Building Science Corporation

Concrete -
curb or paver \_

Planting
medium

s~ Gravel
Drainage

/ / space
5 AP
I _— Filter fabric

~—— Root barrier

Sloped
topping

Water retention
Concrete —, layer/vent and
structural drainage layer
deck

Insulation

Drainage

space

—— Roof membrane

(water control layer/
drainage plane)

Joseph Lstiburek 15

Lstiburek

Building Science Corporation

Joseph Lstiburek 16

© buildingscience.com

4 of 30



AlIA Florida Southwest Building Science Annual Seminar

Roofs

February 24, 2015

Building Science Corporation

Joseph Lstiburek 17

Building Science Corporation
Joseph Lstiburek 18

Building Science Corporation

Joseph Lstiburek 19

Lstiburek

Building Science Corporation
Joseph Lstiburek 20

© buildingscience.com

5 of 30



AlIA Florida Southwest Building Science Annual Seminar

Roofs

Wind across the corner of a root
produces a vortex spreading along
edges from the windward comer

Building Science Corporation

Joseph Lstiburek 21

Building Science Corporation

Lstiburek

Joseph Lstiburek 23

February 24, 2015

Building Science Corporation

Joseph Lstiburek 22

Open Cladding

Wall control layers

Building Science Corporation

Roof control layers

Joseph Lstiburek 24

© buildingscience.com

6 of 30



AlIA Florida Southwest Building Science Annual Seminar

Roofs

February 24, 2015

Exterior - Cold

Water-shedding rain —.__
screen roof N

Roof Space - Cold

Thermal control
layer

Air control
layer

Interior - Warm

From Baker, M.; Roofs, 1980

Roof insulation —_—

Continuous ridge
ventilation -

Insulation wind baffie
2" minimum space —

Water protection
membrane ——__

\H\
IQTATRIRTRIRIS

LIS L TET Y

Gypsum board with vapor

semi-permeable (latex) paint
C°"r'h"“°"s "~ Consider increasing depth of
sofftvent — insulation by using deeper

\ trusses or oversized (longer)

Vinyl or N trusses
aluminum siding ~— Caulking or sealant
Rigid insulation Gypsum board with permeable
(taped or sealed joints) — (latex) paint

Unfaced cavity insulation,
cellulose or low-density -~
spray-applied foam ———

Building Science Corporation

Joseph Lstiburek 25

Building Science Corporation
Joseph Lstiburek 26

Leaky air handling unit
and supply ducts

1 &

Supply Return Supply

© ©@ © 6

Depressurized conditioned space
inducing infiltration

— 1

Note: Colored shading depicls the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclese the conditioned space.

Building Science Corporation

Joseph Lstiburek 27

Building Science Corporation
Joseph Lstiburek 28

Lstiburek

© buildingscience.com

7 of 30



AlA Florida Southwest Building Science Annual Seminar

Roofs

February 24, 2015

Building Science Corporation

Joseph Lstiburek 29

Building Science Corporation
Joseph Lstiburek 30

Depressurized conditioned space
inducing infiltration

Building Science Corporation

AR AAARARAARRRY

Joseph Lstiburek 31

Lstiburek

Building Science Corporation
Joseph Lstiburek 32

© buildingscience.com

8 of 30



AlA Florida Southwest Building Science Annual Seminar Roofs February 24, 2015
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Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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~a— Upper level air flows
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Roofing paper

Vent space of
insulation panels

Panel joint

M =
Acoustical perforations J Fluted metal deck
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New roofing system
Fully adhered b

Roof

Two layers of rigid insulation
(joints staggered and offset)
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I A
Fully adhered membrane air barrier /
Gy sheathing
Fluted metal deck
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Leaky ceiling
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Roofing tile

Roofing paper

Netted cellulose insulation or batt insulation

installed with wire stays or twine

Roof sheathing

—\—— the “first” condensing

Underside of roof
sheathing is typically

surface

Stucco >

Rigid insulation

— Unfaced batt insulation

Building paper >
drainage plane

Gypsum board with vapor
semi-permeable (latex) paint
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