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The Situation

Unvented attic assemblies insulated with closed-cell spray foam (ccSPF) are a mainstream option in modern
construction. However, historical concerns and misconceptions persist. Genyk Polyurethanes has compiled
the most relevant science pertaining to unvented assemblies. This research collection is intended to provide
end-users and design professionals with the information necessary to make informed decisions. The
documentation contained in this paper has been reviewed and stamped by Professional Engineers and
contains heat and moisture analysis from each Canadian region.

Concerns associated with unvented attic spaces sprayed with (ccSPF) include the potential for moisture
accumulation on the roof sheathing during cold weather and potential shingle deterioration due to
temperature build-up. Further exasperating the use of spray foam for unvented assemblies is building code
limitations.

Research has shown that when installed in accordance with Genyk’s installation guidelines, an unvented roof
assembly comprised of Boreal Elite will not allow air transported moisture to penetrate the insulative layer.
Thus, the levels of moisture accumulation on the roof sheathing are similar that of vented assemblies.
Similarly, despite common opinion, field performance and available research have demonstrated that there
is inconsequential impact on roofing temperatures when using an unvented attic assembly.

The Research

Building Science Laboratories conducted a one-year in-situ research project measuring heat and moisture-
related performance. Hygrothermal simulations were used to predict the identical roof systems in various
cold climates.’ Data collected predicted roof sheathing moisture accumulation at various indoor humidity
levels (Appendix A).
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Highlights of the field testing and hygrothermal analysis include -
o At recommended interior humidities (less than 40%RH), ccSPF did not present any issues or
concerns within the unvented assembly
e Unvented ccSPF perform well in climate zones with less than 8000 degree days
e Unvented ccSPF will require additional moisture protection in extreme north
o Vented ccSPF will work in any climate zone

The research identifying the benefits of an unvented ccSPF roof assembly is comprehensive. The benefits
of a ccSPF unvented roof include —

e CMHC - “unvented assemblies reduce wind-blown snow accumulation in vent space™

o Rose and TenWolde - attic venting tends to increase rather than decrease moisture levels in attics
(especially warmer months)

e Rudd - unvented roof assemblies limit insect and rodent infestation"
e Lstiburek — unvented roof assemblies prevent potential for soffit rainwater intrusion

The Genyk Project

To augment the available research material, Genyk Polyurethane commissioned PUR Consulting to produce
heat and moisture analysis of Boreal Nature Elite ccSPF roof assemblies in each Canadian region. WUFI
analyses were executed to predict performance in climate zones across Canada. Drawings and model
examples are shown in this document (Appendix B). The complete report is available upon request and can
be found on the Genyk Polyurethane website (www.genyk.com).

Conclusions

Prevailing and historical building science related to unvented attic assembly applications is clear -

1. There is literally more than a million square feet of successful ccSPF unvented assemblies done in
all kinds of climate zones.

2. While ventilation is worthwhile design feature, the reality is that effective ventilation is often difficult
to attain.

3. The colour of the shingles makes significantly more temperature impact than the absence of an air
space.

4. There are numerous advantages to a Boreal Elite ccSPF roof assembly. All supported by building
science professionals.

Given the success of unvented assemblies and the challenges of effectively venting some construction
assemblies, the unvented spray foam roof is a desirable outcome. Please review the information contained
within this report. If you require further information, a Genyk representative is available to discuss your
inquiries.
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APPENDIX A

Moisture Content (MC) in Wood Roof Sheathing Subjected to Various Canadian Climates and Interior Relative Humidities
Chart values are %MC by dry mass of wood and represent a predicted maximum annual value
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Speci

fic notes:

Toronio (4065)

1. Apply SPF directy onto back of exterior sheathing, or against nierior surface of bafle
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APPENDIX B
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Design performance of the medium density spray foam without a
vapour retarder has been analyzed for Toronto and Thunder Bay
dimates using HAM and WUF hygrothermal simulations, using typical
indoor environment conditions, on Page 2. The detail analysis included
a low slope roof. Note: the wall is not part of the analysis.
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assumes typical exposure in the Kelowna and Victoria climate regions. Additionally, the analysis assumes

typical indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulation (min 2.0 1b/ft3).

Minimum roof pitch (0.5/12 to 4/12) based on roofing manufacturer instructions
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HAM Design Analysis (Montreal)
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WUFI Design analysis shows that the moisture content of the plywood ranges from 8.2% to 11.6%. The analysis
assumes typical exposure in the Halifax and Moncton climate regions. Additionally, the analysis assumes typical

indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulation (min 2.0 1b/ft3).

Minimum roof pitch (0.5/12 to 4/12) based on rocfing manufacturer instructions
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NOTES

WUFI Design analysis shows that the moisture content of the plywood ranges from 6.3 % to 10.3%.
The analysis assumes typical exposure in the Toronto and Thunder Bay climate regions. Additionally,
the analysis assumes typical indoor humidity. High humidity may reguire a different assembily.
Applies to medium density spray foam insulation (min 2.0 Ib/ft3).

Minimum roof pitch (4/12) bosed on roofing manufacturer instructions.

20 70-m

GENYK

POLYURETHAME

@

Lt
Q

tom harris
(o) 763-898-3097 | tomBletstalkpurcom
worwe letstalkpur.com

Buiding Enclosure Labs Inc

71 Wellington 5t. London ON
519.488.557 3 lab & belk-eng.com

tom harris
PUR CONSULTING

Detail Name

Medium density spray
foam without a vapour
retarder

Roof Sl Application -
Pitched Roof Analysis

[Shingles)

>

Crawn by:
Checked by:
Date:

Scale

RVS

TR
2024-05-13
NTS

Genyk Polyurethane

1701 3™ Avenue, Shawinigan, Canada G9T 2W6

Genyk.com | info@genyk.com



HAM Design Analysis (Thunder Ba HAM D n Anal Toront
- CLIMATE CONDITIONS — | GLIMATE CONDITIONS - GLIMATE CONDITIONS — CLIMATE CONDITIONS —
: & Winins . © Winter ® S ": @) Wt i O Summer
| Tmp{F) AH(%) | Tmp( ™) nﬂm Tmpd F) RH(%) rmﬂ H;'ruj Tmp('T) RA{%) | I Tmp(T) AH[%]
ww[?i" z5]"' [ door | 72 | 25 | 7 || se | Indoor: 72 | 2 |§ TN
Dutdeos [ 18 |80 i Ouldeor | 1 B0 i B | 64 f Oudoar 1| w8 |i] 0i [ 64 |
Ciry | Thumdnr By DN | City IImdanen_.- OM City |Toroato, ON - | Ciby Tmnh. Dﬂ
WALL SECTION & VAROR WALL SECTION & VAPOR VOALL SECTION AWAPOR | | J nl waut secnonsweor |
iy PRE SSURE GRADIENTS s B e PRESSURE GRADIENTS e pa PRESSURF GRADIENTS {in-tay FRESSURL GRADICHTS
2 - 2 135 - 136 m - 2 3% .
o £ e | Ele = o | ]
e += 218 s : 1 am ;i = e J B
(™ - 1.8 . i = 0 i E: 180 "
L == . L s ﬁ L& 180 5; 150 L]
== ¥
1o | [w = 1m [t L ] 1= qa 120 .
o | [ven = Y [Ty | ™ an ;:_ b ™
nsa + ™ [+ iy .3 s ). 25 t_ s Lol
5. | ) =
. e - . @ 018 e EE }"' [ nis
s c A — e i e — ] P 5 4 W Lo
]
© Stondord Will ¢ Thicker Wall ] " Slendard Wall = Thickor Wall [ ¢ Slandard Wall + Thicken Wall  Snpdard Wall  Thicker Wall J

FILD n Anal Thunder B WUFI Design Analysis (Toronto)
Plywood (USA) Plywood (USA)

7 14.89 14.89
=65 A ﬂ ﬂ ﬂ 13.83 ;E 1383
i 60} / 1277 i 60| 1277
: :

; 55 I I } 1 11.7 ! 55| nz
i) 1-01 2014-07-01  2015-07-01 2006-01-001 20717-01-01 i 20 1-01 2014-01-01 201501-01 20160101 2017-01-01 "
NOTES

WUFI Design analysis shows that the moisture content of the plywood ranges from 11.2 % to 14.4%.
The analysis assumes typical exposure in the Toronto and Thunder Bay climate regions. Additionally,
the analysis assumes typical indoor humidity. High humidity may require a different assembly.
Applies to medium density spray foam insulation (min 2.0 Ib/ft3).

Minimum roof pitch (3/12) based on roofing manufacturer instructions

GENYK

POLYURETHANE

©

et tom harris
m PUR CONSULTING 1.c
tom harris

(o) 763-898-3097 | tomBletstalkpurcom
woerw letstalkpur.com

BELI
Buiding Enclosure Labs Inc

71 Wellington 5t. London ON
519.488.5573 laob@beli-eng.com

Detail Name

Medium density spray
foam without a vapour

retarder
Roof §l A fion =
Pitched Roof Analysis

[Metal Deck|
Drawn by: RVS
Checked by: TR
Date: 2024-05-13
Scale NTS

—_—

M
/ f’“?( e %’fq:,“ %

! RA VAN STRAATEN

h.l-'

& 100119768

Dec 7/23
»

O@V

ma

Genyk Polyurethane

1701 3™ Avenue, Shawinigan, Canada G9T 2W6

Genyk.com | info@genyk.com



HAM Design Analysis (Winnipeg, MB HAM ian Analvsis (Redin K
- CLIMATE CONDITIONS —— ~ CLIMATE COMIITIONS - sl s e “‘“‘TE.?‘!‘.’.‘.‘.’!?.’.‘F._ .
i : H H Wimber i Hummar O Winte:r ;@ Semmer i Winter H Summer
T-?cﬂ"n'nrm T-?-I'P] M%) | §Tn§rn AH[) | |m[:['ll RH%) Tmp{'F) AH%) § Tmp('F) AHX) | {Tmp(T) RH(%) | Tmp(T] HH(%)
ndeer | 72 || 75 | [ 75 | 50 |i| | indoos| 72 || 2 || s | w0 Wdoor [ 77 |26 i 75 | || | mdeor 72 | 2 |:[ s |7 b0
Oudanr 24 be || oe || &4 i 54 Clutebone | 21 8u !lﬂ_ a-d.u.ur-_um) 0 11
City | Winmpug, MO - Cily [Winnpog. ME - City |Iloniu SK » City |Fogina SK |
;I WALL SECTION& VAPOR | | WALL SECTION & VAPDR WALL SECTION & VAPOR WALL SECTION & VAROR
PRFSSURF GRATMFNTS g e PRESSURE GRADIENTS n.ngh g PRESSURE GRADIENTS e L PRESSURE GRADIENTS R g}
im . ‘b’_ 3.70 136 135 :I..llE E R 138 - . |23
. t = a0 120 120 240 | 240 120 e [me] i
™ 8 ™ 0 T 108
180 (1] 080 'I": 180 080 (L]
150 (% T 15| 150 (¥ nrs
1 [T (] 1| At [TH] i i
am ™ s ™ m 00 | s ™
[T (2] 30 ™y L] 030 0w
o o asa | m 030 | nas o
[T LE ] ll! e —  um [T & naw
l [ StendardWall + Thicker Wall | swopdarmdwhall ¢ Thickes wan © Gtondnrd Wall & ThickerWall |
WUFI Design Analysis (Winni MB WUFI Design Analysis (Regina, SK)
Plywood (USA) Plywood (USA)
1532 72 16.32
R (=1 1277
191 E
5-48! 021
;2 E
B 36| 1 t 166
a5 ;
24 f amn
681 \/ A L/
5N 255

20130101 20140101 2015-01-01 2016-01-01 20170101
NOTES

HII‘S-'DI-DI 200140101 2015010 20160101 20174010

WUFI Design analysis shows that the moisture content of the plywood ranges from 6.8% to 10.2%.

The analysis assumes typical exposure in the Winnipeg and Regina climate regions. Additionally, the
analysis assumes typical indoor humidity. High humidity may require a different assembly.
Applies to medium density spray foam insulafion (min 2.0 Ib/fi3).

Minimum roof pitch (4/12) based on roofing manufacturer instructions.

GENYK

POLYURETHANMNE

@

Lty
Q@

tom harris
le) 763-898-3097 | tomGletstalkpurcom
werw letstalkpur.com

BEL
Buiding Enclosure Labs Inc

71 Wellington 5t. London ON
319.488.557 3 lab&@belreng.com

s harsie
EWIIl MGV
PUR CONSULTING

Detail Mome

Medium density spray
foam without a vapour
retarder

Roof Slope
Application - Pitched

[Shingles)

™

Drawn by: RVS

Checked by: TR
Date: 2024-05-13

Scale NTS

R VAN STRAATEN

MEMBER 78515

Koy 141
240502

Genyk Polyurethane
1701 3™ Avenue, Shawinigan, Canada G9T 2W6
Genyk.com | info@genyk.com




HAM Design Analysis (Winnipeg, MB) HAM Design Analysis (Reging, SK
- CLIMATE CONDITIONS ——————————— — CLIMATE CONDITIONS R ey | (U LRt L
1 Summar S Wi r o i @ H i@ : O Summer
Tmopcﬁmm :Tl:ﬂ RH%) | §Tn2rﬂ AH[%) | -m?[?"p'.'{-'-’m. ""ler'!“l E""'P'Is‘;"::‘-'"‘li Tmp(T) AH(X) | 'mwlﬁl_"" (%)
Indowr | 72 || 75 | | 75 || S8 i | imdoosi| 7z | 2 |i[ s [ w0 nddaur m 75 g‘ 50 mdoori[ 72 | 2 |i[ 1 | 6
Owsom 21 | 90w | %4 |:|  owdvor| 24 | w0 |i[ w0 | o Owooe 74 J( &0 | [ 3 L0 i |owdeni] Te ] W ]f[ %0 | n
chy [Wompeg 8 <] Cay [ M8 <] Gy [Fegma. 5 -l Ciy [Roqma, 5K Bl
e "PRESSURE GRADNENTS. o iﬁﬂ%"?ﬁ? ol s kvt ol ol | 'sﬂ'ﬂ"uh‘fu e
e W B S =] I - | |12 B RS )
a ™ ™ a0 I ™
. ™ nsa 120 | 080 o
180 e ars I..--' s ors
™ ™ : ™ 30| a0 : ™
e [ ¥ : 045 .-l 0As ¥ (X3
08 [ [E] e | 030 s
s I . ko e ase | 08 wie
w e L) oo e | 080 s
T | StendardWall + Thickes Wall |~ Swndedwal 5 Thickor wal © StandardWall & ThickerWall |
WUFI Design Analysis (Winni MB WUFI Design Analysis (Regina, SK)
Plywood (USA Plywood (USA
;] { ) 1596 ( ) 16.38
TBI/\ 1489 14 89
B
.gm 1 1383 g 134
= =
i B
- GO} 1277 1.9
ARvAWAWAWARNE
E / f n7 i 1043
50 V v v \/ 1064 8.94
957 745

gnﬁmm 20040101 20015-01-01  20016-01-01  2017-01-01

NOTES

WUFI Design analysis shows that the meisture content of the plywood ranges from 10.5% to 13.9%.
The analysis assumes typical exposure in the Winnipeg and Regina climate regions. Additionally,
the analysis assumes typical indoor humidity. High humidity may require a different assembly.
Applies to medium density spray foam insulation (min 2.0 Ib/ft3).

Minimum roof pifch (3/12) based on roofing manufacturer instructions
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NOTES

WUFI Design analysis shows that the moisture content of the plywood ranges from 8.4 % to 11.7%.
The analysis assumes typical exposure in the Calgary and Edmonton climate regions. Additionally,
the analysis assumes typical indoor humidity. High humidity may require a different assembly.
Applies to medium density spray foam insulation (min 2.0 Ib/ft3).

Minimum roof pitch (4/12) based on roofing manufacturer instructions.
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WUFI Design analysis shows that the moisture content of the plywood ranges from 10.7 % to 13.9%.

The analysis assumes typical exposure in the Calgary and Edmonton climate regions. Additionally,
the analysis assumes typical indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulafion (min 2.0 Ib/fi3).

Minimum roof pitch (3/12) based on roofing manufacturer instructions
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WUFI Design analysis shows that the moisture content of the plywood ranges from 7.8 % to 101 %.

The analysis assumes typical exposure in the Kelowna and Victoria climate regions. Additionally, the
analysis assumes typical indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulation (min 2.0 lb/ft3).

Minimum roof pitch (4/12) based on roofing manufacturer instructions.
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WUFI Design analysis shows that the moisture content of the plywood ranges from 13.4 % to 15.1%. ENETHEES
The analysis assumes typical exposure in the Kelowna and Victoria climate regions. Additionally, the 2
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Minimum roof pitch (3/12) based on roofing manufacturer instructions
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WUFI Design analysis shows that the moisture content of the plywood ranges from 6.9 % to 10.2%. The

analysis assumes typical exposure in the Montreal and Guebec City climate regions. Addifionally, the

analysis assumes typical indoor humidity. High humidity may require a different assembly.

Applies fo medium density spray foam insulation (min 2.0 Ib/ft?).

Minimum roof pitch (4/12) based on roofing manufacturer instructions.
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WUFI Design analysis shows that the moisture content of the plywood ranges from 11.7 % to 14.2%. The

analysis assumes typical exposure in the Montreal and Quebec City climate regions. Additionally, the

analysis assumes typical indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulafion (min 2.0 Ib/fi3).

Minimum roof pitch (3/12) based on roofing manufacturer instructions
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WUFI Design analysis shows that the meoisture content of the plywood ranges from 6.5 % to 10.2%.

The analysis assumes typical expaosure in the Halifax and Moncton climate regions. Additionally, the
analysis assumes typical indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulation (min 2.0 Ib/ft3).

Minimum roof pitch (4/12) based on roofing manufacturer instructions.
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WUFI Design analysis shows that the moisture confent of the plywood ranges from 10.2 % to 14.9%.
The analysis assumes typical exposure in the Halifax and Moncton climate regions. Additionally, the
analysis assumes typical indoor humidity. High humidity may require a different assembly.

Applies to medium density spray foam insulafion (min 2.0 Ib/ft3).

Minimum roof pitch (3/12) based on roofing manufacturer instructions
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