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Supplement

4. Review & summary



RDH

1. Performance Grade review



NAES in NBCC Part 9 RDH

9.7.4.2. General

1) Manufactured and pre-assembled windows, doors and skylights

and their installation shall conform to

a) AAMA/WDMA/CSA 101/1.S.2/A440, “NAFS - North American
Fenestration Standard/Specification for Windows, Doors, and
Skylights” (Harmonized Standard),

b) A440S1, “Canadian Supplement to AAMA/WDMA/CSA
101/1.S.2/A440, NAFS - North American Fenestratlon
Standard/SpeCIflcatlon for Windows, B W
Doors, and Skylights,”




NAFES in NBCC Part 5

5.10.2.2. Applicable Standards

1)  Windows, doors and skylights shall conform to the requirements in

a)

b)

AAMA/WDMA/CSA 101/1.S.2/A440, “NAFS - North American

Fenestration Standard/Specification for Windows, Doors, and
Skylights,” and

CSA A440S81, “Canadian Supplement
to AAMA/WDMA/CSA 101/1.5.2/A440,
NAFS - North American Fenestration
Standard/Specification for Windows,
Doors, and Skylights.”

Continued . ..




NAFES in BCBC Part 5 (and Part 9)

2) Performance grades for windows, doors and skylights
shall be selected according to the Canadian Supplement
referenced in Clause (1)(b) so as to be appropriate for
the conditions and geographic location in which the
window, door or skylight will be installed.



RDH

wWhat is
“Performance Grade?

= The American ABC rating
for air-water-structural
performance



Performance Grade - the American ABC rating RDH

Table 3

Canada (only) optional performance grades (PG)

(See Clauses 0.2.6.1, 4.3.2.2, 4.4.3.2-4.4.3.4, 5.3.3.l,r§.3

L Water penetration resistance
Performance class and test pressure

optional performance Design pressure  Structural test

grade (PG) (DP) pressure (STP) R.LC, CW AW

R LC CW AW Pa (psf) Pa (psf) Pa (psf) Pa (psf)
20 — - — 960  (20.00) 1440 (30.00) 150 (3.00) — —

25 - -  — 1200 (25.00) 1800 (37.50) 180 (3.75) - —

30 30 — — 1440 (30.000 2160 (45.00) 220 (4.50) - —

35 35 35 — 1680 (35.00) 2520 (52.50) 260 £5.25) — —

40 40 40 — 1920 (40.00) 2880 (60.00) 290 (6.00) — —

45 45 45 45 2160  (45.00) 3240 (67.50) 330 (6.75) 440 (9.00)
50 50 50 50 2400 (50.00) 3600 (75.00) 360 (7.50) 480 (10.00)
55 55 55 55 2640  (55.00) 3960 (82.50) 400 (8.25) 530 (11.00)

60 60 60 60 2880  (60.00)

4320 (90.00) 440  (9.00) 580  (12.00)




Performance Grade - the American ABC rating RDH

Table 3

Canada (only) optional performance grades (PG)
(See Clauses 0.2.6.1, 4.3.2.2, 4.4.3.2-4.4.3.4, 5.3.3.1,6.3

Water penetration resistance

Performance class and test pressure

optional performance Design pressure  Structural test \.
grade (PG) (DP) pressure (STP) R, LC, CW AW
R LC CW AW Pa (psf) Pa (psf) Pa (psf) Pa (psf)
20 — — — 960 (20.00) 1440 (30.00) 150 (3.00) — —

25 - - - 1200 (25.00) 1800 (37.50) 180 (3.73) — —

30 30 — — 1440  (30.00)0 2160 (45.00) 22 (4.50) — —

35 35 35 — 1680 (35.00) 2520 (52.50) 26 (5.25) —] —

40 40 40 — 1920 (40.00) 2880 (60.00) 2 (6.00) | —

45 45 45 45 2160  (45.00) 3240 (67.50) 330 (6.75) 440 (9.00)
50 50 50 50 2400  (50.00) 3600 (75.00) 360 (7.50) 480 (10.00)
55 55 55 55 2640  (55.00) 3960 (82.50) 400 (8.25) 530 (11.00)

60 60 60 60 2880  (60.00) 4320 (90.00) 440 (9.00) 580 (12.00)




RDH

What is different about
‘Performance Grade”
iNn Canada?

= SPECIfy AIr & Water separately
from Design Pressure



Choose Performance Grade on basis of design pressure RDIH

Table 3

Canada (only) optional performance grades (PG)
(See Clauses 0.2.6.1, 4.3.2.2, 4.4.3.2-4.4.3.4, 5.3.3.1, §.3.4.2, and 5.3.4.3.)

Water penetration resistance

Performance class and test pressure
optional performance Design pressure  Structural test
grade (PG) (DP) pressure (STP) R.LC, CW AW
R LC CW AW Pa (pst) Pa (psf) Pa  (psf) Pa (psf)
20 — — - 960 (20.00) 1440 (30.00) 150 (3.00) — —
25 - - 1200 (25.00) 1800 (37.50) 180 (3.73) - —
30 30 — — 1440 | (30.000 2160 (45.00) 220 (4.50) — —
35 35 35 — 1680 (35.00) 2520 (52.50) 260 (5.25) — —
40 40 40 — 1920 (40.00) 2880 (60.00) 290 (6.00) — —
45 45 45 45 2160  (45.00) 3240 (67.50) 330 (6.75) 440 (9.00)
50 50 50 50 2400  (50.00) 3600 (75.00) 360 (7.50) 480 (10.00)
55 55 5§55 55 2640  (55.00) 3960 (82.50) 400 (8.25) 530 (11.00)

60 60 60 60 2880  (60.00) 4320 (90.00) 440  (9.00) 580  (12.00)



Choose Performance Grade on basis of design pressure RDH

Table 3

Canada (only) optional performance grades (PG)
(See Clauses 0.2.6.1, 4.3.2.2, 4.4.3.2-4.4.3.4, 5.3.3.1, 5.3.4.2, and 5.3.4.3.)

Water penetration resistance

Performance class and test pressure

optional performance Design pressure  Structural test

grade (PG) (DP) pressure (STP) R.LC, CW AW

R LC CW AW Pa (pst) Pa (psf) Pa  (psf) Pa (psf)
W - — = 960  (20.00) 1440 (30.00) ll'_?s_o_-: 3.00) — —
25 S 1200  (25.00) 1800 G750y 180 (75—  —
30 30 — — 1440 | (30.00)0 2160 (45.00) 220 (4.50) - -
35 35 35 — 1680 (35.00) 2520 (52.50) 260 (5.25) — —

40 40 40 — 1920 (40.00) 2880 (60.00) 290 (6.00) — —

45 45 45 45 2160  (45.00) 3240 (67.50) 330 (6.75) 440 (9.00)
50 50 50 50 2400 (50.00)0 3600 (75.00) 360 (7.50) 480 (10.00)
55 55 55 55 2640 (55.00) 3960 (82.50) 400 (8.25) 530 (11.00)
60 60 60 60 2880  (60.00) 4320 (90.00) 440 (9.00) 580 (12.00)

Specify: PG 30, Water test pressure 220 Pa



Choose Performance Grade on basis of design pressure RDIH

Table 3

Canada (only) optional performance grades (PG)
(See Clauses 0.2.6.1, 4.3.2.2, 4.4.3.2-4.4.3.4, 5.3.3.1, §.3.4.2, and 5.3.4.3.)

Water penetration resistance

Performance class and test pressure
optional performance Design pressure  Structural test
grade (PG) (DP) pressure (STP) R.LC, CW AW
R LC CW AW Pa (pst) Pa (psf) Pa  (psf) Pa (psf)
20 — — - 960 (20.00) 1440 (30.00) 150 (3.00) — —
25 - - 1200 (25.00) 1800 (37.50) 180 (3.73) - —
30 30 — — 1440 | (30.000 2160 (45.00) 220 (4.50) — —
35 35 35 — 1680 (35.00) 2520 (52.50) 260 (5.25) — —
40 40 40 — 1920 (40.00) 2880 (60.00) 290 (6.00) — —
45 45 45 45 2160  (45.00) 3240 (67.50) 330 (6.75) 440 (9.00)
50 50 50 50 2400  (50.00) 3600 (75.00) 360 (7.50) 480 (10.00)
55 55 5§55 55 2640  (55.00) 3960 (82.50) 400 (8.25) 530 (11.00)

60 60 60 60 2880  (60.00) 4320 (90.00) 440  (9.00) 580  (12.00)



Choose Performance Grade on basis of design pressure RDH

Table 3

Canada (only) optional performance grades (PG)
(See Clauses 0.2.6.1, 4.3.2.2, 4.4.3.2-4.4.3.4, 5.3.3.1, 5.3.4.2, and 5.3.4.3.)

Water penetration resistance

Performance class and test pressure

optional performance Design pressure  Structural test

grade (PG) (DP) pressure (STP) R.LC, CW AW

R LC CW AW Pa (pst) Pa (psf) Pa  (psf) Pa (psf)
20 — — - 960 (20.00) 1440 (30.00) 150 (3.00) — —
25 - - 1200 (25.00) 1800 (37.50) 180 (3.73) - —
30 30 — — 1440 | (30.000 2160 (45.00) 220 (4.50) — —
35 35 35 — 1680 (35.00) 2520 (52.50) 260 (5.25) — —

40 40 40 — 1920 (40.00) 2880 (60.00) 290 (6.00) — —

45 45 45 45 2160  (45.00) 3240 (67.50) 330 (6.75) 440 (9.00)
50 50 50 50 2400  (50.00) 3600 (75.00) 360 (7.50) 480 (10.00)
55 55 55 55 2640  (55.00) 3960 (82.50) 400 (8.25) 530 (11.00)
60 60 60 60 2880  (60.00) 4320 (90.00) 440 (9.00) 580 (12.00)

Specify: PG 30, Water test pressure 290 Pa



Primary and Secondary Designators RDH

Manufacturer name — series/model of product

Primary —| Class CW — PG30: Size Tested 800 x 1500 mm
(| Design Pressure (DP) + 2400 Pa
Secondary - Water Penetration Resistance Test Pressure 290 Pa
_| Canadian Air Infiltration/Exfiltration A3 Level

Conforms to AAMA/WDMA/CSA 101/1.S.2/A440-08 and CSA A440S1-09

Primary and secondary designators allow Air, Water and

Structural ratings to be specified and reported separately



Primary and Secondary Designators

Primary —| Class CW — PG30: Size Tested 800 x 1500 mm
Secondary - Water Penetration Resistance Test Pressure 290 Pa
_| Canadian Air Infiltration/Exfiltration A3 Level

Primary and secondary designators allow Air, Water and

Structural ratings to be specified and reported separately



Performance Grade

Useful resource:

Allowable Performance Grades

Design Pressure I

Allowab|

RDH

€ Water Penetration
Resistance Test Pressure Values

Arranged by Performance Class

(15.00)
20 - - 960 (20.00) 150
25 25 - = 1200 (25.00) 180
30 30 30 - 1440 (30.00) 220
35 35 35 — 1680 (35.00) 260
40 40 40 40 1920 (40.00) 290
45 45 45 45 2160 (45.00) 330
50 50 50 50 2400 (50.00) 360
55 55 55 55 2640 (55.00) 400
60 60 60 60 2380 (60.00) 440
65 65 65 65 3120 (65.00) 470
70 70 70 70 3360 (70.00) 510
75 75 75 75 3600 (75.00) 540

80 on 10

R, LC, cw

(2.90)
(3.00)
(3.75)
(4.50)
(5.25)
(6.00)
(6.75)
(7.50)
(8.25)
(9.00)
(9.75)
(10.50)

11 ey

390
440
480
530
580
630
630

(8.00)
(9.00)
(10.00)
(11.00)
(12.00)
(13.00)
(14.00)



RDH

2. Use and Limitations of CSA A440S1-09,
the Canadian Supplement to NAFS



RDH

S0, how do I determine what
‘Performance Grade" 1 need
for a particular bullding?



NAFES in BCBC Part 5 (and Part 9)

2) Performance grades for windows, doors and skylights
shall be selected according to the Canadian Supplement
referenced in Clause (1)(b) so as to be appropriate for
the conditions and geographic location in which the
window, door or skylight will be installed.



Performance Grade, Water Test Pressure RDH

These properties determined using Canadian Supplement, based

on the following input variables:




Performance Grade, Water Test Pressure RDIH

These properties determined using Canadian Supplement, based
on the following input variables:
> Location

> Code/Supplement has climate data for > 600 locations
across Canada

> Fenestration height above grade

> Terrain: Rough, Open or in between




Why is location important? RDH

> Wind pressures and precipitation vary by location

Notes:
(1) Figure A.2 is taken from Environment Canada.
(2) See Notes (2) and (3) of Table A.1.

Figure A.2
DRWP map (ten-year return period)



Why.is height important? RDH

> Positive wind pressure increases with building height
> Windows/doors on upper floors subject to higher wind
pressures, higher driving rain wind pressures

Windward Leeward
pressure pressure

v A

b A

;

Wind ) N

—
] )




Why is terrain important?

> Buildings and trees moderate
the effects of wind, reduce

. . - ,"lr:r - S o B
design wind pressure =24 28 .ia.-;..;;:;;:.;‘*"‘"“‘"
o B l_'!iﬁ---lﬂﬂ‘mﬂ' g A S

i = ft:!"nr!wlr

> Open terrain: FULL EXPOSURE
to wind pressure

> Rough terrain: SIGNIFICANT
MODERATION of wind
pressure

""n""‘l".‘.ﬂﬂ!l ...;l!':"l!"ll [k
u..-.:-.!.utm&.ar

»"j"’@e-*' --"ﬂglhl Ii-%h

el ﬁ“aﬁrﬁiv-



Terrain defined

> Open vs. Rough terrain

Terrain definitions in
Building Code

[Open] terrain is level terrain with only
scattered buildings, trees or other
obstructions, open water or
shorelines. . .

Open terrain
relatively few
obstructions
water or shorelin

[Rough] terrain is suburban, urban or
wooded terrain extending upwind from
the building uninterrupted for at least
1 km or 20 times the building height,
whichever is greater.

Rough terrain —s

wooded terrain t
from a building
uninterrupted
10 times the
is greater.




Terrain defined in Code: BCBC 4.1.7.1.(5)

> [Open] terrain is level terrain with only scattered buildings,
trees or other obstructions, open water or shorelines. . .
= No protection from wind
> [Rough] terrain is suburban, urban or wooded terrain
extending upwind from the building uninterrupted for at least
1 km or 20 times the building height, whichever is greater.
= Significant protection from wind,

S rere lower design pressure than
rough terrain




Open

terrain
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Terrain definitions illustrated: Penticton, BC RDH

> Is the building in

the center of the
circle in rough
terrain?




Terrain definitions illustrated RDH

> Is the building in
the center of the

circle in rough

terrain?

> City of Penticton
bulletin clarifies
the extent of

rough terrain




171 Main Street

Penticton, B.C. V2A 5A0

Phone: (250) 480-2501

Fax (250)400-2502

24Hr Inspection Line: (250) «_ao-;»s.gI

Non-Compliance
Windows, doors and skylights installed, after Feb 28, 2014, that do not show the required NAFS
certification will be rejected and will be required to be replaced. Exception may apply if the unit is
currently under testing evaluation and documentation can be provided

Boundary considered as Rough Terrain (1km buffer setbacks)

Locations along the lakeshore or steep grade (+1in10 slope) locations may require the review of a structural engineer.



Example RDH

Mixed use multitamily building
In Langford, BC



Example RDH

> Fenestration Height above Grade: 15 m

2871 Jacklin Rd 7 e
2871 Jacklin Rd _— A g

Victoria, British Columbia

(U ~ Street View - Sep 2012
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Example RDH

> Terrain? Open?
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Example RDH

Building information:

> Location: Langford municipality

> Height of fenestration product: 15 m
> Terrain: Open

> What’s your next step?

> Pick a calculator?
> QAI

> Cascadia
> Fenestration Canada




http://qal.org/PerformanceCalc/ RDH

WINDOW AND DOOR PERFORMANCE GRADE CALCULATOR

|

Province British Columbia -

™

Geographical Location Langford -

LABORATORIES E

Height of building 15 -

. " "
|

Product Class R-Residential -

Product Type Operable -

Structural A
1440 Pa

“Reset | Submit

*Note - This calculator is to be used for reference only. The most up to date copy of
the CSA A440 Canadian Supplement should be consulted. This calculator uses data
from CSA A44051-09 Update No. 1, published July 2013



http://qal.org/PerformanceCalc/ RDH

WINDOW AND DOOR PERFORMANCE GRADE CALCULATOR

|

Province British Columbia -

™

Geographical Location Langford -

LABORATORIES E

Height of building 15 -

m

Terrain Open |

Product Class R-Residential -

Product Type Operable v

Water | Structural 3

g 260Pa 960 Pa
A A

*Note - This calculator is to be used for reference only. The most up to date copy of
the CSA A440 Canadian Supplement should be consulted. This calculator uses data
from CSA A44051-09 Update No. 1, published July 2013



MAFS Calculator

R-Value / U-Value
Calculator

Installation

Hardware Adjustments

Project Support

Quality Assurance
Testing & Ratings
Egress Minimums

Frequently Asked
Questions

Suppliers

Warranty
Maintenance Guides
IP

E-Mews Subscription

About Us

Technology D Support

m
i,
1=}

NAFS and BCBC 9.36 Calculator

AAMA f WDMA / CSA 101 f 1.5.2 / A440-8 North American Fenestration Standard (NAFS)

BCBC 2012 - 9.36.2.7

The purpose of this online tool is to aid designers with generally understanding the intent of the 2009 Canadian
Supplement to NAFS - 2008 and the maximum permitted overall thermal transmittance values for Part 9
fenestration and doors as part of the 2012 BCBC requirements for Energy Efficiency. It is not intended to be
used in lieu of reading, understanding, and manually calculating the requirements for fenestration on any
project. This calculator, and the accuracy of the resulting information, has not been reviewed, approved, or
authorized by the publishers of any standard or any regulatory body

¥| 1 have read and understood this disclaimer. Activate the Calculator.

Climatic Data set: ~ Updated July 2013 clim~ This calculator uses the A44051-09
i Canadian Supplement table method for

Location: Langford T determining allowable NAFS 08 Performance
Building Height (m): 15 - Grade;, and provides two options fu:u_r _

- climatic data. You must select one climatic
Terrain: Open Mk 7 data option to continue:
Class: = - 1. 2009 climate data {orig. ref. in BCBC

- 2012), or

2. Updated July 2013 climate data.



nttp://www.cascadiawindows.com/nafs

AU RTINS L LY NS O T S 3 LTS HNI3ANTTUT PTIINILLT O WYl U iinniagar uaagrionnueagi v vaiuTo 1w o rare 7
fenestration and doors as part of the 2012 BCBC requirements for Energy Efficiency. It is not intended to be
used in lieu of reading, understanding, and manually calculating the requirements for fenestration on any

Egress Minimums

Frequently Asked project. This calculator, and the accuracy of the resulting information, has not been reviewed, approved, or
Questions authorized by the publishers of any standard or any regulatory body
Suppliers .. . .
¥| 1 have read and understood this disclaimer. Activate the Calculator.
Warranty
Maintenance Guides Climatic Data set:  Updated July 2013 clim~ This calculator uses the A44051-09
. L ford Canadian Supplement table method for
- Location: angror TG determining allowable NAFS 08 Performance
Building Height (m): 15 U G.ral:lers, and provides two options fo.r .
- climatic data. You must select one climatic
E-News Subscription Terrain: Open - | g data option to continue:
e Class: R - @ 1. 2009 climate data (orig. ref. in BCBC
2012), or

2. Updated July 2013 climate data.

Grade value.

Calculations NAFS Results

DRWP: [ 260 Pa Performance Grade (final):
HWP: (| 400 Pa Water Test Pressure (final):
Specified DRWP: (| 344 Pa o

Specified HWP: [ 1220 Pa

Performance Grade: (| 30

Water Test Pressure from specified DRWP: 360 Pa BCBC 9.36

Water Test Pressure from Performance Grade: 220 Pa Maximum U-Value for

Fenestration and Doors: ;| g W!(mz * K)

S



http://codecalc.fenestrationcanada.ca/

Building code fenestration
I I fenestration performance calculator

for codes based on MBC 2010
canada

english | frangais

calculations based on AAMA/WDMA/CSA 101/1.5. 2/A440-08 (NAFS-08) AND
C5A A44051-09 WITH UPDATE NO. 1 (CANADIAN SUPPLEMENT TO NAF5-08)

@ where performance requirements
province  british columbia minimum performance grade (PG)®
city  langford o » .
minimurn positive design pressure oA
. rminirmurm negative design pressure "
adh location
p— 15 & mee minimum water penetration resistance test pressure "
=] = etres

above ground to top
of product

terrain type”* © open @ rough minimurm Canadian air infiltration/exfilration

project notes

Performance Grade check for 2871 Jacklin Road, Langford BC

September, 24, 2014




TN\ _ Building code fenestration
| I fenestration performance calculator

ar Am NEE 01

n 2
VoL £V

canada
langford, bc

product height

project notes

performa nce minimum performance grade (PG)° 30
requirements e

minimum er per
minimum Canadian air
infiltration/exfiltration® -
Fenestration Canada Disclaimer:
Nozhing on this site constitutes legal advice. These calculations are presented as general guidance and




Example RDH

Building information:

> Location: Langford municipality

> Height of fenestration product: 15 m
> Terrain: Open

> Result?

> PG30, 360 Pa Water Test Pressure

Oops! Building inspector says:
Take out the windows.
Correct rating: PG45, 360.

What happened?



Example RDH

> Langford Municipality . . . Mount Tolmie climate data

Goldstream
Provincial Park

Thetis,Lake
RegionaPark

Femnwood | b

" = OakBay 4 Ecal

-

» . o ;

b 4 L4
- : r g i " &0
< -~ . % 4 d b it
L Ny / w 2 Faitfield 2



Location, location, location

Lesson learned:

> First, consult the Authority Having Jurisdiction in case
they don’t agree with the climate loads in the
Supplement

4.1 Reference climate loads
Reference climate loads shall be in accordance with the values established by the authority having

jurisdiction or, in the absence of such data, with the climatic values provided in Appendix C of the National
Building Code of Canada (NBCC). See Table A.1 of this Supplement.



Abbotsford example a@rr L

Climatic Data Set: Updated July 2013 clim~ ¢ This calculator uses the A44051-09 B ,J_=J_
. Canadian Supplement table method for |
Location: Abbotsford T determining allowable NAFS 08 Performance : |
Building Height (m): 10 or below - G_rau:le_s, and provides two optiu:unsfu:u_r _ | .
- climatic data. You must select one climatic H’
Terrain: Open Ml data option to continue: l ll
Class: R - 1. 2009 climate data (orig. ref. in BCBC | L
- 2012), or s
2. Updated July 2013 climate data.
Calculations NAFS Results NAFS Required Performance Grade Wind:
DRWP: (| 200 Fa Performance Grade (final): R l
HWP: 140 Pa Water Test Pressure (final): ough Terrain PG30
i Win <
Specified DRWP: ({ vas Pa 7 dows < 15m above grade
Specified HWP: 1270 Pa h
- Open Terrain @
Windows < 10m above grade eeg
Open Terrain PG45
Climatic Data set: | 2009 climate data (orig = Windows >10m <15mafbove grade
Location: Abbotsford "| &
Building Height (m): 10 or below - @
Terrain: Open hd L
¥ . NIGHT ELEV. @ 299 M
Class: R il 7
Calculations NAFS Results
DRWP: | 200 Pa Performance Grade (final):
HWP: (| 520 Pa Water Test Pressure (final):
Specified DRWP: [ 244 Pa e

Specified HWP: ( 1830 Pa



RDH

What else do we need to know
about the

Canadian Supplement?

Lts Limitations ...



1. Calculation precision RDH

> Supplement recognizes three ways to determine wind

loads:

1. Detailed engineering calculations per Part 4 of Code - the
most accurate

2. Simplified formula anyone can use - less accurate but more
convenient

4.2.2 Calculation of specified wind load
Specified wind load (p) shall be calculated according to the structural requirements of the applicable
building code or using the following equation:

P=lvq CCqCp



1. Calculation precision RDH

> Supplement recognizes three ways to determine wind
loads:
1. Detailed engineering calculations per Part 4 of Code - the
most accurate

2. Simplified formula anyone can use - less accurate but more
convenient

4.2.2 Calculation of specified wind load

Specified wind load (p) shall be calculated according to the structural requirements of the applicable
building code or using the following equation:

P=lvq CCqCp

3. Tables based on the simplified formula - least accurate,
most convenient



1. Calculation precision RDH

> Formula method uses 1/50 HWP from Supplement table
or Code

> Table method often requires you to “round up” to the
next highest column

Victoria 1/50 HWP = 0.57 kPa

Table 3

Specified wind load (p) for windows, dpors, and positive loads on unit skylights — Open terrain
(See Clausgs 4.2.2 and A.4.2.2 and Figure A.1.)

p. kPa

1/50 Hourly wind pressure, kPa

Height, m 0.20 0.25 030 035 040 045 0.50 0.55 060 0.65 070 0.75 0.80 0.85 090 095 1.00 1.05 110 1.15 1.20 1.25

10 0.56 0.70 0.84 098 1.13 1.27 1.41 1.55 1.69 1.83 197 211 225 239 253 267 281 295 3.09 323 338 3.52
15 0.61 0.76 092 107 1.22 137 153 168 183 198 214 229 244 259 275 290 3.05 320 3.36 3.51 3.66 3.8]
20 0.65 081 097 1.13 1.29 145 162 1.78 194 210 226 242 258 275 291 3.07 3.23 339 355 3.72 388 4.04
25 0.68 0.84 1.01 1.18 1.35 1.52 1.69 186 203 220 236 253 270 287 3.04 321 338 355 372 388 4.05 4.22
30 0.70 0.88 1.05 1.23 140 1.58 1.75 193 210 228 245 263 280 298 3.15 333 350 368 385 4.03 420 4.38
35 0.72 090 108 126 145 1.63 1.81 199 217 235 253 271 289 307 325 343 361 379 397 416 434 452

40 0.74 093 1.11 130 148 1.67 1.86 204 223 241 260 278 297 3.15 334 353 371 390 408 427 445 464



Online calculators compared

WINDOW AND DOOR PERFORMANCE GRADE CALCULATOR
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Testing & Ratings

Sul calculations based on AAMA/WDMA/CSA 101/1.S. 2/A440-08 (NAFS-08) AND
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Online calculators compared RDH

Calculator Supplement Calc Method Victoria, BC
Data Open Terrain

QA

Cascadia
Fenestration

o e Ce— .,-1,;’ b
L

. LiFLLILL

Eernwood
l_-"ll

T

L l!’ ~
Victoriag=s -zl
Harbour, ér" .

D=1

iy 5 el

orarAve ._-c;;; 3
Johnso®

g0 JHC@,&'R-SIT

—ty
DﬁLhngele’s. W= —

Salish Sea

5000 ft |'!

. =
1 km i Strait of 2
liian fda Eiira U




Online calculators compared RDH

Calculator Supplement Calc Method Victoria, BC
Data Open Terrain

QAI Formula
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Online calculators compared

Calculator Supplement Calc Method
Data

QAI 2013 Formula
Cascadia 2009 or 2013 Table
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Online calculators compared RDH

Calculator Supplement Calc Method Victoria, BC
Data Open Terrain

QAI 2013 Formula 35

Cascadia 2009 or 2013 Table 40
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Online calculators compared RDIH

Allowable Canadian NAFS Performance Grades (combining NAFS-08 Tables 1 and 3)

Allowable Water Penetration

All:r\:'::: ::;feorfr;n":::; g::es Dty Piensmie Resistance Test Pressure Values
R, LC, CW AW

.00) 140 (2.90) = —

Victoria Open (Formula method) = 1600 Pa  |00) 150 (3.00) = =

.00) 180 (3.75) - -

30 30 30 200 1440 (30.00) 220 (4.50) a =

35 35 ————K 1680 (35.00) 260 (5.25) - =
40 40 1920 (40.00) 290 (6.00) 390 (8.00)
45 45 45 45 2160 (45.00) 330 (6.75) 440 (9.00)
).00) 360 (7.50) 480 (10.00)
Victoria Open (Table method) = 1690 Pa p.00) 400 (8.25) 530 (11.00)
).00) 440 (9.00) 580 (12.00)
65 65 65 65 3120 (65.00) 470 (9.75) 630 (13.00)
70 70 70 70 3360 (70.00) 510 (10.50) 680 (14.00)
75 75 75 75 3600 (75.00) 540 (11.25) 730 (15.00)
80 80 80 80 3840 (80.00) 580 (12.00) 730 (15.00)

85 85 85 85 4080 (85.00) 620 (12.75) 730 (15.00)



Calculation precision—summary RDIH

> Depending on which simplified method is chosen, in a
small number of cases the answers will differ . . . this
can have a significant difference when it results in a 5

psf jump in Performance Grade

> In the Victoria, example, PG40 would exclude use of
most sliding sash products



2. Terrain definitions RDH

> Apply only to clear-cut open or rough terrain

> Building officials are not engineers, and are not in a
position to make open/rough judgement calls

> In BC, most building jurisdictions are declaring
themselves to be open terrain. No argument.



3. Simplified method limitations

> Apply only to level ground = slope of 10% or less
> Does NOT APPLY to buildings on:

Hills Escarpments Steep slopes

P lias i s

~+ For these conditions wind loads must be determined using
Part 4 of Building Code (engineering)



3. Simplified method limitations

Vg - gradient wind velocity (mewsurud st 500m helght) Vg 20
Vs = surface wind velocity (measursd at 10o height)

" SPEED UP OVER
HiLL CREST

¥ GHELTERED
LEEWARD COAST

TREED, WINDWARD
~ COAST

QPEN SEA

~+ For these conditions wind loads must be determined using
Part 4 of Building Code (engineering)



4. Simplified method vs. Part 4 calcs RDHH

> Supplement’s simplified methods “easy to use” but
provide conservative (= safe) (= higher) design
pressures

> Fenestration engineers will likely determine lower

design pressures for many buildings
> More detailed calcs
> Consider building shape



Conclusion

Use and Limitations of Canadian Supplement

> Code directs us to use it

> Building officials have first say over climate data
> Terrain determinations can be challenging

> Simplified method to determine wind/water loads:

> Limited to level ground (not to buildings on hills,
escarpments, or steeper slopes ground)

> May give different answers to the same question

> May lead to different (more conservative) values than
Part 4 engineering



RDH

3. Review and summary



Review RDH

American Performance Grade:
- PG30

Canadian Performance Grade:

- PG30

- Water test pressure 290 Pa

- Air Infiltration/Exfiltration: A3




Review RDH

Canadian Supplement takes
guesswork out of "B" and C’
ratings

Based on objective criteria,
more detaied than AT0-00 UG



Review RDH

Online calculators simplify the
process, but you still need to know
supplement's limitations,

and

need 1o Know what youre doing




Review RDH

Check with AHJ before assuming
which climate data to use . ..

Code, Supplement, and
supplement version



Review RDH

supplement’s simplified methods
apply to level terrain . ..

Not to steep slopes, hills, or
escarpments



Review RDH

supplement can give you maore
than one design pressure ...
...or Performance Grade . ..

and may be higher than br
from a competent engineer



Review RDH

Terrain definitions look simple,
but require judgment in
application . ..

* AHJ may decide for you
on kart 9 bulldings *



Review RDH

Using NAFS and the
Canadian Supplement
s NOT as straightforward
as we would like . . .



Review RDH

for more information

Visit The
NAFS in Canada Blog



L]
NAFS I n Ca n a d a FACTS AND OPINIONS ON THE USE OF THE NORTH AMERICAN FENESTRATION STANDARD IN CANADA

What is NAFS?

NAFS-08, the 2008 version of the
North American Fenestration
Standard, is now an enforceable
code requirement in most of
Canada for windows, doors and
skylights.

Why NAFS in Canada?

NAFS is new to Canada, and
Canadian NAFS testing, labelling,
and compliance issues differ
significantly from those in the

us.

Why this blog?
FEATURED POST ‘

What you Need to Know about NAFS in Y the many issues related to
Canada ﬁbﬁcompliance in Canada.

NAFS, the North American Fenestration Standard, changes how we test

and specify fenestration performance in Canada, affecting Recent
manufacturers, building officials, and design professionals. NAFS

applies to a wide range of products, including side hinged doors.

Intended to harmonize Canadian and U.S. performance testing

requirements for windows, doors and skylights, significant differences

remain, and NAFS in Canada is very different from NAFS in the U.S.A.



ussion + lons

FOR FURTHER INFORMATION PLEA

> rdhbe.com

RDIH




