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Implementation of Energy Codes

On January 1, 2019, the Province of Saskatchewan is implementing the 2017 National Energy
Code for Buildings (NECB) and Section 9.36 of the 2015 National Building Code. The new energy
requirements will apply to building and development permit applications received on or after
January 1, 2019.

NBC Section 9.36 Energy Efficiency, is applicable to residential buildings (Group C) less than or
equal to 600m? and buildings of certain occupancies (Groups D, E, F3 excluding detached storage
garages serving Group C) less than or equal to 300m?. The NECB is applicable to all other
buildings.

The National Energy Code of Canada for buildings requires drawing sets and calculations to be
completed by a design professional. Therefore, the bulk of this Guide will be primarily useful to
the design of buildings under the scope of 9.36.

At this time Section 9.36 of the NBC is being applied to New Buildings and Additions, in order to
match the scope of NECB while we determine how best to apply energy efficiency requirements
to alterations and renovations. As such, the Energy Compliance Forms (included) are currently
required for New Buildings and Additions only.

New Building means the initial construction and footprint of the base building (including the
initial tenant fit-up for commercial projects).

Addition means any conditioned space that is added to an existing building that increases the
above grade floor surface area.

Compliance Paths

NBC Section 9.36 can be applied using the different approaches; prescriptive path,
prescriptive/trade-off path, or performance path.

Buildings constructed using the prescriptive compliance path shall meet the requirements of
Subsections 9.36.2 through 9.36.4.
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The trade-off compliance path allows some flexibility in design. It is intended to permit minor
trade-offs of building envelope components to allow for the reduction in the thermal
performance of one assembly, while compensating with the increased performance of the
assembly in a different location. However, trade-offs are only allowed on particular components:
e Opaque to opaque — you may have one or more above ground opaque assemblies not
meet the prescriptive requirements if you have one or more above ground opaque
assemblies above the prescriptive requirements and show the calculation to prove
equivalence.

e Transparent to transparent—you can have one or more windows not meet the prescriptive
requirements if one or more windows go above the prescriptive requirements *on the
same orientation®* and show the calculation to prove equivalence.

e Opaque to transparent — this option is limited to buildings with a low floor to roof height
and low window and door openings (i.e. ATCO trailer) and is unlikely to ever apply to a site
constructed building or RTM.

NBC Subsection 9.36.5 permits modelling to be prepared to demonstrate performance
compliance. This subsection applies only to houses with or without a secondary suite and
dwelling units where the common are is less than or equal to 20% of the overall floor area. The
modelling must be done with an ANSI/ASHRAE 140 compliant software.

A-9.36.1.3. Compliance Options According to Building Type and Size. Table A-9.36.1.3.
describes the types and sizes of Part 9 buildings to which Section 9.36. and the NECB apply.

Table A-9.36.1.3.
Energy Efficiency Compliance Options for Part 9 Buildings
Forming Part of Note A-9.36.1.3.

Energy Efficiency Cfohplianceuoi)lidns” ]

| |
Building Types and Sizes | NBC 9.36.2. | NBC 9.36.5.
10 9.364. | (Performance) NECB
(Prescriptive) |
*» houses with or without a secondary suite '
+ buildings containing only dwelling units with common spaces < 20% of building's total v | v v
floor areal? | -
[ * Group C occupancies
[ + buildings containing Group D, E or F3 occupancies whose combined total floor area <
300 m?2 (excluding parking garages that serve residential occupancies) v X v
* buildings with a mix of Group C and Group D, E or F3 occupancies where the \
non-residential portion’s combined total floor area < 300 m? (excluding parking garages ‘
that serve residential occupancies) |
* buildings containing Group D, E or F3 occupancies whose combined total floor area : ‘
> 300 m2 X 1 X v
* buildings containing F2 occupancies of any size | ‘

Notes to Table A-9.36.1.3.:
(1) The walls that enclose a common space are excluded from the calculation of floor area of that common space.
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Calculation of Effective Thermal Resistance of Assemblies

NBC Section 9.36 references six climate zones. Based on climactic data compiled by the NBC,
Moose Jaw has 5270 Heating Degree-Days, which places the city in Zone 7A.

The graphic below illustrates the common building envelope assemblies that must each meet the
minimum effective thermal performance values as required by 9.36. This page can also be useful
as a checklist and tracking sheet during design and code compliance work.

Skylight Shafts Skylights Attic Access Hatch
Cathedral Ceilings Ceiling Below
and Flat Roofs Attics
- || | | Floors Over
Windows & Doors N [ | ; ! | Unconditioned
Enclosed Spaces
L J .
Floors Over " TYwws. T 77 ‘-L o |
Unheated Spaces 1‘ |
| I, Walls Adjacent to
i Unconditioned
[ e | Enclosed Spaces
Above Grade Walls [ || J \3
r d

Below Grade |
Foundation Walls

Heated Floors Unheated Floors Above Frost Line

Unheated Floors Below Frost Line

Other Separations

Door to Garage
Front Doors
Glass Block

Assemblies must be constructed to meet minimum thermal resistance values, however, energy
performance can be achieved through two different combinations of building insulation levels
and different ventilation strategies. The operation of an HRV affords a reduction in the RSI values
for some assembilies, versus traditional mechanical ventilation.
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Minimum Effective Thermal Resistance of Assemblies

Assembly Without an HRV | With an HRV
Ceiling below attics 10.43 8.67
Cathedral ceilings and flat 5.02 5.02
roofs

Walls 3.08 2.97
Floors over unheated spaces 5.02 5.02
Rim joists 3.08 2.97
Below grade foundation walls 3.46 2.98
Unheated floors below frost Uninsulated Uninsulated
line

Exterior walls of an attached 3.08 2.97
garage

Walls adjacent to an 2.92 2.81
unconditioned garage

Unheated floors above frost 1.96 1.96
line

Slabs-on-grade with an 3.72 2.84
integral footing

Heated floors 2.84 2.84
Skylight shafts 3.08 2.97
Attic Access hatch 2.60 2.60

Note: to convert to R-value = RSI x 5.678

To calculate effective thermal resistance, all portions of an assembly must be taken into
consideration. The same insulation product can produce different effective thermal resistance
values in different framing configurations. Different thicknesses of materials and their location in
the assembly can also affect the resulting effective thermal resistance.
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Examples of Above Grade and Below Grade Assemblies

These examples are not meant to comprise all possible constructions or materials that could meet
the effective RSI requiremetns. There are many other combinations of materials other than the
specific ones shown in these examples that could be combined in varying combinations and
thicknesses to meet or exceed code requirements.

The RSI values used in the calculation examples are taken from the National Building Code of
Canada 2015 Table A-9.36.2.4.(1)-D. The formula used in calculating the effective thermal
resistance of the building envelope is provided in Notes A-9.36.2.4.(1).

Above Grade Assemblies

1 | 2x6 Wood-framed Wall with Mineral Fibre Batt Cavity Insulation

Thickness (mm) RSIfmm  RSl-value

Exterior air film - - 0.03
Winyl siding - - 011
Building paper - - 0.00
0SB sheathing 95 0.0098 0.09
2%6 wood framing at
24" o.c. filled with - - 267*
R22 batt insulation®
Polyethylene sheet - - 0.00
Gypsum board 127 0.0061 0.08
Interior air film - - 0.12
Assembly effective RSI = 3.10
[R-17.6)
Zone 7A requirement (Mo HRV JHRVY) 308297

* Rsi for 2x6 [38x120mm) wood framing at
24" (6oomm) on centre filled with R22 mineral fibre batt insulation

Thickness RS/ RSl-value :EEE::Z '.'Els:e
(mm] mm (R-value) calculation Effective
3Ex140 wood 100
studs at 600 140 0.0085 119 —187
i a.c 20 B0  (R-15.2)
iniii‘a?jz: e - 3.87 1.19 ¥ 3.87
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Note #1- When using the framing percentages in Table A-9.36.2.4.(1), the framing percentages
account for lintels, double top plates and cripple studs. (See Note 1, Appendix Table A-
9.36.2.4.(1)-A, page 9-594).

Note #2- The Code differentiates between traditional framing and advanced framing. If advanced
framing is used it should be shown on the drawing set. Builders must ensure their framers
understand this and frame a home according to the drawings.

Note #3- Thin membranes such as air barriers, vapour retarders, and water resistant barriers are
not considered to have significant RSI values and therefore do not have values in Code tables.

2 | 2x6 Wood-framed Wall with Glass Fibre Batt Cavity Insulation and
Expanded Polystyrene (EPS) Exterior Insulation with Let-in Bracing

Thickness (mm} RSlfmm  RSl-value
Exterior air film - - 0.03
Vinyl siding - - 011
Housewrap = = 0.00
Type 1 EPS 38 0.026 0599
Metal let-in bracing - - 0.00
2x6 wood framing at
16" o.c. filled with - - 2.36*
R20 batt insulation™®
Polyethylene sheet - - 0.00
Gypsum board 127 0.0061 0.08
Interior air film - - 0.12
Assembly effective RSl = 3.69
(R-21.0)
Zone 7A requirement (No HRV f HRY) 3082597

* g5l for 2x6 [38x140mm) weod framing at
16" (400mm] on centre filled with R20 glass fibre batt insulation

Effective

— — — _—

Thicknass 51/ RSl-value RSI-value
| R5l-value .
| [mim] mm [R-value) . Effective
calculation
. ' 38x140 wood 100
! i ' ! studs 3t 400 140 0.0085 1.19 R
) ) mm @.c. 23 77 [R-13.)
| R20 batt +
) . : . 140 - 3.34
.| ; insulation 119 3.34

Note #4- R20 Glass fibre batts are currently only manufactured in 152mm thickness. The RSI
values used should be compressed R20 glass fibre batt as shown in Table 9.36.2.4.(1) D and

7
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accompanying note #1. (Mineral fibre batts are currently not manufactured with an R-Value of

20.

Note #5- Thin metal bracing used to diagonally brace the wall section as per Sentence
9.23.10.2.(1) of the National building Code does not significantly detract the RSI of the wall and
is not addressed by the Code for RSl calculation.

3 | 2x6 Wood-framed Wall with Glass Fibre Batt Cavity Insulation and
Extruded Polystyrene Insulation (XPS) with Let-in Bracing

Thickness (mm) RSI/mm  RSl-value

Exterior air film - - 0.03

Vinyl siding - - 0.11

Taped XP5 Type 3 5 0.035 0.88

Metal let-in bracing - - 0.00
2x6 wood framing at

16" o.c. filled with - - 2.36*
R20 batt insulation*®

Polyethylene sheet - - 0.00

Gypsum board 127 0.0061 0.08

Interior air film - - 0.12

Assembly effective RSl = 3.58

(R-20.3)

Zone TA requirement (Mo HRYV fHRY) 3.08 f2497

* sl for 246 (38x140mm) weod framing at
16" [400mm) on centre filled with R20 glass fibre batt insulation

Th['::r:‘:“ RSI/mm ?::TE Rslalue  Forvalue
calculation
3Ex140 wood 100
studsatdoo 140 0.0085 119 238
mm a.c. 23 77 [R13.4)
R20 batt
) - 140 2 334
insulation 119 3.34

Note#6- If exterior sheathing is sealed to act as an air barrier, the additional airtightness does not
contribute extra RSI value to the wall assembly RSI value.

Note #7- Either EPS or XPS can be used as an air barrier in this type of application.
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Note #8- Assemblies with exterior rigid polystyrene may still need to meet 9.25.5.2. for the
appropriate ratio of inboard and outboard insulation as their vapour permeability is relatively
low.

Note #9- R20 Glass Fibre batts are currently only manufactured in 152mm thickness. The RSI
values used should be compressed R20 glass fibre batt as shown in Table 9.36.2.4.(1) D and
accompanying note #1. (Mineral fibre batts are currently not manufactured with an R-Value of
20.
4 | 2x6 Wood-framed Wall with Mineral Fibre Batt Cavity
Insulation and Strapped Semi-rigid Mineral Fibre Insulation

Thickness (mm) RSIfmm  RSl-value
Cladding on

wood strapping ) i L
Exterior air film - - 0.03
smigdmiesl  m omm om
Housswrap = = 0.00
0SB sheathing 95 0.0098 0.09
2xb wood framing at
16" o.c. filled with - - 255%
R22 batt insulation®
Polyethylene sheet - - 0.00
Gypsum board 127 0.0061 0.08
Interior air film - - 0.12
Assembly effective RSl = 3.76
R-21.4)

Zone 7A reguirement (No HRYV fHRV) 308 /2497

* msi for 226 (38x140mm) wood framing at
15" (400mm) on centre filled with R22 mineral fibre batt insulation

ich Effective R5I-
Th;mm:l RSI/mm r:ﬁ:‘: RSkvalue valua
calculation Effective
3Ex140 wood 100
studs at 400 140 D.0085 119 155
mm a.c. 23 77 [R-145)
R22 batt +
insulation Y0 - 36T 4138 3.87

Note 10- Semi- rigid exterior insulations require strapping or special fasteners to hold them to
the subtrate.

Note 11- For exterior vented air cavities, an effective RSI-value of 0.03 can be assigned. The
insulation value of the cladding is not included in the effective RSI value calculation.
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5 | 2x6 Wood-framed Wall with Closed Cell Spray Foam Cavity Insulation

Note #12- Although the Code provides generic RSI values for medium density and light density

Thickness {[mm) RSI/mm  RSl-value

Exterior air film - - 0.03

Vinyl siding - - 0.11

Housswrap = = 0.00

05B sheathing 95 0.0098 0.09
w6 wood framing
at 24" o.c filled

with 5" of medium - - 2.78*
density spray foam
insulation*®

Air cavity in framing 13 - 0.16

Gypsum board 127 0.0061 0.08

Interior air film - - 0.12

Assembly effective RSI = 3.37

(R-19.1)

Zone T7A requirement [No HRV fHRV) 3.08 297

* Rl for 246 (38x140mm) wood framing at 24" (600mm) on centre filled
with 5" (127mm) of medium density spray foam insulation

Thickness RS1-value Ve Rk
{mm) RSIfmm {R-value) REl-value value
calculation Effective
38x140 wood 100
studs at 600 127 0/0085 1.0E —3178
e 20 B0  [R-15.8]
Medium +
i 108 4.57
density 0.036 457
spray foam
insulation

spray foams, for accurate values consult the manufacturer of the material being used.

Note #13- Where foam plastic insulation functions as the vapour retarder it must meet the

requirements of 9.25.4.2.(6)

Planning and Development Services

10
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6 | Structural Insulated Panels (SIPs) with Expanded Polystyrene (EPS) Insulation

oy

Thickness (mm) RSIfmm  RSl-value

Exterior air film - - 0.03
Vinyl siding - - 0.11
Building paper - - 0.00
0SB sheathing 11 0.0098 0.11
143 mm EPS Type 1
insulation with 2x6 - - 287*
framing at 4’ o.c.*
0SB sheathing 11 0.0028 0.11
Gypsum board 127 0.0061 0.08
Interiar air film - - 0.12
Assembly effective RSl = 3.43
[R-19.5)

Zone 7A requirement (Mo HRV fHRV) 3.08/297

* psifor 61/2" (165mm) structural insulated panels |51Ps) faced with
1imm 058, filled with 143mm of type 1 EPS insulaticn and joined every
4' [1200mm) with 2x6 [38x140mm) wood framing

. Effective RS-
Thickness RSI-valus
] RS1/mm (R-value) R3l-value valua
{mm calculation Effective
IEN 140 wood 100
studs at 1200 140 0.ES 119 =387
mm o.c. ’
14 BE  (R-16.3)
EPS Type 1 +
esulafion 143 0.026 372 1.19 372

Note #14- The framing factor varies depending on manufacturer, product and panel size.

11
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Below Grade Assemblies

7 | Concrete Wall, Interior Wood-framed Wall
with Mineral Fibre Batt Cavity Insulation

Thickness (mm) RSlfmm  RSlvalue

Exterior water-/
dampproofing ) ) LhLll
Concrete wall 203 0.0004 0.08

1,/2" batt insulation
against concrete 13 0.030 039

26 wood framing at
24" o.c filled with - - 253*

R24 batt insulation®
Air cavity in framing 13 - 0.16
Polyethylene sheet - - 0.00
Gypsum board 127 0.0061 0.08
Interior air film - - 0.12
Assembly effective RSl = 3.36

(R-19.1]

Zone 7A requirement (Mo HRV / RSIHRV) 3467298

* msl for 2x6 [ 38x140mm ) wood framing at
24" (600mm) on centre with 5" [127mm) R24 mineral fibre batt insulation

Thickness RSl-value Effective RS-
mm) RSL mim (R-value) RSkvalue walue
l calculation Effective
333::14':'!} 100
":f;ul: rlrl\r: 1z7 0.00E5 108 ————————— =253
oc. 20 so (R144)
.|.
R24 batt
. . 127 0030 381
imsulation 1.08 3Bl

12



City of Moose Jaw
Implementation of Energy Codes Planning and Development Services

8 | Concrete Wall, Interior Wood-framed Wall with Fibre
Batt Cavity Insulation and Extruded Polystyrene (XPS)

Thickness (mm) RSI/mm  RSl-value

Extenurwater_ -f i ) 0.00
dampproofing
Concrete wall 203 0.0004 0.08
Taped XP5 Type 3 51 0.035 179
2w wood framing at
24" o.c filled with - - 1.70*
R14 batt insulation*

Polyethylene sheet - - 0.00
Gypsum board 127 0.0061 0.08
Interior air film - - 0.12

Assembly effective RS = 3.77
(R-21.4)

Zone 7A requirement (Mo HRV /RSIHRV) 346/ 298

* S| for 2x4 (38x89mm) wood framing at
24" (600mm) on centre filled with R14 fibre batt insulation

Thicknass RSI-value s g
(mm) R51fmim (R-value) RSlvalue value
calculation Effective
38x89 wood 100
studs at 600 ED 0.00ES 076
VT 3.C. =170
20 80 pa7
R14 batt +
insulation 53 - . 0.76 2. 46

Note #15- Although rigid foam (low permeability) is used at the concrete foundation wall, this
assembly still requires an interior vapour retarder (interior of the batt insulation) in order to meet
code requirements. Given the limited outward drying capacity of this assembly, it may be prudent
to use a relatively permeable interior vapour retarder such as a smart vapour retarder or vapour
retarder paint.

Note #16- Expanded or extruded rigid polystyrene, spray foam as well as rigid mineral fibre or
fibreglass insulation can also be used on the interior of a below grade foundation wall. Insulation
placed directly against the foundation wall should be glued or tightly secured against the
concrete surface in order to reduce the risk of condensation. In all cases, it may be prudent to
use a relatively permeable interior vapour retarder such as a smart vapour retarder or vapour
retarder paint.

13
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Exterior water-
dampproofing
XP5 Type 3
Concrete wall

Interior air film
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9 | Concrete Wall with Exterior Extruded Polystyrene (XPS) Insulation

Thickness {mm)
102 0.035
203 0.0004
Assembly effective RSI =

R5l/mm  RSl-value

0.00

357
0.08
0.12
3.77

(R-21.4)

Zone TA requirement (Mo HRY / RSIHRY) 3467298

10 | Insulating Concrete Form (ICF) Wall

Exterior water-/
dampproofing
EPS Type 2
Concrete wall
EPS Type 2
Gypsum board
Interior air film

Thickness (mm) RSl /mm
70 0.028
152 0.0004
J0 0.028
127 0.0061
Assembly effective RSl =

Note #17- Rigid or mineral or glass fibre insulation and spray foam can also be used on the
foundation wall exterior below grade.

RSl-value

0.00

1.96
0.06
196
0.08
012

4,22
[R-24.0}

Zone TA requirement (Mo HRV / RSI HRV) 346 298

Note #18- The ICF form ties are not accounted for in the RSI value calculation due to the limited
thermal bridging through the plastic.

14
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11| Concrete Wall, Interior Wood-framed Wall with
Closed Cell Spray Foam Cavity Insulation

Exterior water-/
dampproofing
Concrete wall

1/2" medium density
spray foam insulation

2x6 mm wood
framing at 24"
o.c. filled with
5" of medium
density spray foam
insulation®

Air cavity
Gypsum board
Interior air film

Thickness (mm) RSI/mm  RSl-value
- - 0.00
203 0.0004 0.08
13 0.036 047
= = 2.78*
13 - 0.16
127 0.0061 0.08
= = 012
Assembly effective RSI = 3.69
[R-21.0]

Zone 7A requirement (Mo HRV /RSIHRY) 346/ 2398

* 51 for 2x6 (3Ex140mm) wood framing at 24" (500mm) on centra filled
with 5" [127mm) of medium density spray foam insulation

Thickness

{mm]}

FE140 wood
studs at 600 127
mm o.c.

Medium
density
spray foam
insulation

127

RE1/ mm

0.0085

0.036

RSl-value
[R-value]

108

457

Effective RSl
RSI-value value
calculation Effective
100
=278
20 g0 [R-15.8)
+
108 457

Note #19- The type and thickness of spray foam in a cavity will determine if an air barrier and
vapour retarder are required behind the gypsum board. Closed cell foam may act as both the air

barrier and vapour retarder when it is in contact with the concrete wall.

Note #20- Although the Code provides generic RSI values for medium density and light density
spray foams, for accurate values consult the manufacturer of the material being used.

15



City of Moose Jaw
Implementation of Energy Codes Planning and Development Services

Insulation of Unheated and Heated Slabs Above Frost Line

In Saskatchewan the most common type of unheated slab situated above the frost line is the slab for a walk-out

basement.
Insulation Placement for Unheated Slabs

5lab on grade at foundaton wall with exterior 5lab on grade at foundatien wall with interior
insulation to the footing. insulation to the footing with a thermal break
at the slab.

Insulation Placement for Heated Slabs

Exterior insulation to the footing and insulation Interior wall insulation and insulation under all
under all heated slab areas. heated slab areas.

Note #21- The plane of the air barrier must also be sealed for soil gas mitigation. See section A-
9.13.4.

Note #22- Many types of insulation such as expanded or extruded rigid polystyrene, closed cell
spray foams and semi-rigid fibre insulations can be used below grade.

16
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Windows, Doors, and Skylights

Windows, doors, skylights and other types of fenestration such as glass blocks that separate
conditioned space from unconditioned space or the exterior must have an overall thermal
transmittance value (USI value) not greater than or an Energy Rating not less than those shown
in the Table below:

Thermal Characteristics Zone 7A
Doors and windows Maximum USl-value (W/m?K) 1.60

Minimum Energy Rating (ER) 25
Skylights Maximum USl-value (W/m?K) 2.70
Glass block assemblies | Maximum USI-value (W/m?K) 2.9
Vehicle access doors Minimum RSI-value (m?K/W) 1.1

There is some flexibility, Section 9.36 allows trade-offs, in which a better performing window or
glass door can compensate for a worse-performing product having the same orientation. It also
has a performance path, and it is possible that homes designed under the performance path
could accommodate several products that have worse than the prescriptive ratings.

Sentence 9.36.2.7(5) also relaxes the USI-value requirement for one door in a home. The intent
is to allow decorative or heritage style entrance doors to be used which might be constructed of
materials that cannot achieve the prescriptive USI-value. As the type of door is not qualified, this
higher USl-value can be used for any one door in the home.

17
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ENERGY STAR® Certified in Highlighted Regions

Canada

ENERGY STAR

energystar.gc.ca

Certifié ENERGY STAR dans les régions en surbrillance

W =2Zones123

DO NOT REMOVE UNTIL FINAL INSPECTION/NE PAS RETIRER AVANT L'INSPECTION FINALE

Energy Performance Ratings

Evaluation des propriétés énergétiques

U-Factor Solar Heat Gain Coefficient
Facteur-U Coefficient de gain de chalour solair
1.10 0.35
W/mPek
Energy Rating Visual Transmittance
Rendement énergétique Transmission visible
36 0.53

Window Company Ltd.
Triple X Operable Casement

Vinyl frame, triple glaze, Low-e coating (e=0.022, $3, $5)
Krypton/air filled (both cavities), Grills <=13mm

NR9999-9999999-ES

b

Energy performance and visual transmittance ratings certified

to CSA A440.2-14. Ratings are determined for a fixed set of
environmental conditions and a specific product. Certification
agency does not recommend or warrant product for any specific use.

Les taux de performance énergétique et de transmission visible sont
certifiés CSA A440.2-14. Les taux sont déterminés selon une série
de conditions environnementales fixes et une taille de produit
particuliére. L'agence de certification ne recommande ni ne garantie
le produit aux fins d'utilisation particuliere

City of Moose Jaw
Planning and Development Services

The Code requires factory glazed windows, door
and skylight products to be labeled with energy
performance ratings determines according to
specified CSA or NFRC standards.

*These labels should remain on the door or
window unit until an inspection has been
completed to verify compliance with ratings.

Continuity of Insulation (9.36.2.5)

For insulation to be truly effective it must have continuity. The Code requires that interior
building components that meet building envelop components and major structural members that
partly penetrate the building envelope do not break the contunuity of the insulation and shall
not decrease the effective RSl value by a specified amount. Studs in framing are not considered
to break the continuity of insulation where insulation is located in the stud cavities.

18
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Continuous Insulation Details
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Typical locations requiring extra attention to achieve continuous insulation are shown below:

Electrical Panel

Mechanical, electrical and plumbing
components placed within and parallel to
an exterior wall are required to be insulated
to the effective thermal resistance required
for the wall at the projected area of the
component.

Headers and Rim Joists

The effective thermal resistance of rim
joists shall be not less than that required for
above-ground walls as listed in Table
9.36.2.6-A or 9.36.2.6-B.

Wall to Window or Door Interface

The joints and junctions between walls and
other components (doors and windows)
shall be insulated to at least the required
thermal resistance value of the lower
component.

Attic Insulation at Outside Walls

A reduction in the thermal resistance of the
attic insulation at the perimeter is
permitted, provided the insulation is
constrained only by the roof slope and
venting requirements, and the minimum
thermal resistance value above the exterior
walls is at least RSI 3.52 (R-20).

19
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Structural Penetrations
Where an interior wall, foundation wall, firewall, party wall or structural element (beam)
penetrates an exterior wall/insulated roof or ceiling, and breaks the continuity of the plane of
insulation, that element shall be insulated:
e On both of its sides for at least 4x its uninsulated thickness to at least the same effective
thermal resistance an an exterior wall, as per Table 9.36.2.6-A or 9.36.2.6-B,
e Within the plane of insulation of the exterior wall/ceiling to an effective thermal
resistance not less that 60% of that required for the exterior wall/ceiling, or
e Within itself to an effective thermal resistane not less than that required for the exterior
wall/ceiling

cast-in-place
concrete.

Foundation Wall/Rim Joist Transition

The Code considers insulation continuity to be maintained where a foundation wall is insulated
on the inside and the insulation is continued through the rim joist cavity. Where a foundation
wall is insulated on the outside below grade and on the inside above grade, one plane of the
insulation must be extended for a distance equal to 4 times the thickness of the assembly
separating the two planes.
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Air Tightness

A continuous air barrier system shall be installed to control the leakage of air into and out of
conditioned spaces. This system shall be continuous

e Across construction, control and expansion joints

e Across junctions betweem different building materials and assemblies, and

e Around penetrations through all building assemblies

Also note:
e Vehicle access doors that separate heated garages from unconditioned space or the
exterior shall be weatherstripped
e Fireplaces shall have doors or other enclosure to restrict air movement through the
chimney when the fireplace is not in use

In addition to the air barrier requirements prescribed in NBC Section 9.25, Article 9.36.2.10
requires extra measures be taken to ensure efficiency.

Figure 9.36.-3
Continuity at the joints of assemblies ~ airtight drywall approach
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‘ Joints at Rim Joist
s wp s inir | Py’ All joints at the rim joist assembly (foundation wall to sill plate,
M/// sill plate to rim joist, rim joist to subfloor, subfloor to bottom
N plate) must be made air-tight by sealing all joints and junctions
between the structural components, or covering the structural
components with an air barrier material.

A e

caulking polyethylene

Figure 9.36.-5
Continuity at the joints of assemblies -
polyethylene approach

Cantilevered Floor

Cantilevered floors and floors over unheated/exterior
spaces must be made airtight by sealing all joints and
junctions between the structural components, or
covering the structural components with an air barrier
material and sealing it to the adjacent air barrier
material.

Details indicating the method of compliance with the air barrier requirements shall be shown on
the architectural plan submitted for permit review.

HVAC and Equipment Requirements

HVAC systems and ducts are required to be sized in accordance with “good practice”, such as
described in CSA 280, and Sections 9.32 and 9.33. In addition to these standards, 9.36 requires
that:
e Transverse and longitudinal joints in duct work must be sealed using an approved tape
and sealant when outside the plane of insulation
e Ducts must be insulated to the same level as required for walls if they are outside of the
envelope and carry conditioned air

Where heat recovery units are used, equipment must have a minimum sensible heat recovery

efficiency of 60% at an outside air test temperature of 0°, and an efficiency of 55% at an outside
air test temperature of -25°.

22



City of Moose Jaw
Implementation of Energy Codes Planning and Development Services

Equiment efficiency requirements are defined for a range of equipment and fuel options in Table
9.36.3.10 of the NBC. The equipment and components used shall comply with these performance
requirements.

Air Intake and Outlet Dampers

In general, ducts are required to be equipped with a damper. The damper may be gravity
operated, motorized or spring loaded. Where motorized dampers are used, they must remain in
an open position if damper operation fails, such as during power outages. Example situations are
detailed below.

Location Damper Required
Flue connected to water heater No
Condensing furnace/boiler air intake/exhaust No
Combustion air intake on fireplace or wood stove No
Ventilation air intake Yes
Clothes dryer vent Yes
Combined supply and exhaust ventilators Yes
Exhaust and supply fans Yes

This guide has no legal status and cannot be used as an official interpretation of the various codes and regulations
currently in effect. Users are advised to contact Planning and Development Services for assistance, as the City of
Moose Jaw accepts no responsibility to persons relying solely on this information.
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ENERGY EFFICIENCY COMPLIANCE FORM

City of Moose Jaw , , o,
Planning & Development Section 9.36 of the National Building Code of Canada
Services

This form is intended to clarify the design direction chosen to comply with Section 9.36 of the current
National Building Code of Canada (NBC) and ensure the minimum code requirements are met.
To be completed and submitted for review by a competent person*

Address Application Number (Office Use):

Occupancy Class

Floor Area Climate Zone 7A
Design Option: I:l I:l |:|
Prescriptive Trade-Off Performance

Complete Section ‘A’ Complete Sections ‘A & B’ Complete Section ‘C’

Residential Attached Garage: Conversions:

Condition Space (Heated): Yes[ ]

No[ ]

R -5.678 x RSI

U=1/RSI

Section A: Prescriptive

All calculations and specifications must be attached to this form to be considered complete and

be accepted for review.
HRV/ERV: Yes [ ]

No [ ]

Effective Thermal Resistance of Above Ground Opaque Building Assemblies (RSI)

Assembly w/ HRV w/o HRV Proposed
Ceilings below attics 8.67 10.43
Cathedral / Flat roofs 5.02 5.02
Wallls & Rim joists 2.97 3.08

Floors over unheated spaces

5.02

Floors within garage

4.86

Thermal Characteristics of Fenestration, Doors and Skylights (U)

Assembly

Efficiency

Proposed

Windows & Doors

Maximum U-Value 1.60 or

Minimum Energy Rating > 25

One door exception

Maximum U-Value 2.60

Attic hatch

Maximum RSl 2.60

Skylights

Maximum U-Value 2.70

Effective Thermal Resistance of Below-Grade or In-Contact-With-Ground Opaque Buildings

Assemblies (RSI)

Assembly w/ HRV w/o HRV Proposed
Foundation Walls 2.98 3.46
Slab On Grade With Integral
Footing 2.84 3.72
Unheated Floor Below Frost Line uninsulated uninsulated
Unheated FIo.or Above Frost 1.96 1.96
Line
Heated Floors 2.84 2.84

Updated October 2018
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ENERGY EFFICIENCY COMPLIANCE FORM
Section 9.36 of the National Building Code of Canada

HVAC Equipment Performance Requirements

Equipment Capacity KW Standard Min. Efficiency Proposed
Gas Fired Furnace <65.9 CSAP.2 AFUE> 92%
w or w/o A/C >65.9 & <117.23 CAN/CSA-P.8 Et>78.5%
Electric Boiler <88 (1)
. , <88 CSAP.2 AFUE > 90%
Gas Fired Boiler
>88 &< 117.23 AHRI BTS E:> 83%
Other
Heat Loss/Heat [ ] Calculations were prepared in conformance with CSA F280-12 BTU
Gain Calculation
Nomenclature AFUE= annual fuel utilization efficiency, E«= thermal efficiency
Water Heaters Performance Requirements
Equipment Capacity KW Standard Min. Efficiency Proposed
<12kW SL < 35+ 0.20V (top inlet)
(50 L to SL < 40 + 0.20V (bottom inlet)
i < + 0. ottom Inle
27°<L1°235\7\f'ty) CAN/CSA-C191 = ,
Tank Storage 7ot and SL < (0.472V) - 38.5 (top inlet)
Electric < 454 L capacity) SL< (0.472V) - 33.5 (bottom inlet)
ANSI Z21.10.3/CSA 4.3 &
>12 kW
: DOE 10 CFR, S=0.30+27/Vm
(>75 L capacity) Part 431, Subpart G
D e
Gas Fired t=CY7o =
> 22 kW ANSI Z21.10.3/CSA 4.3 Input/(800 + 16.57)(\/V)
<73.2kW CAN/CSA-P.7 EF >0.8
Tankless ANSI Z21.10.3/CSA 4.3 and
Gas Fired >73.2 kW DOE E >80%
10CFR,Part43|,SubpartG
Tankless No standard addresses the performance efficiency;
Electric however, their efficiency typically approaches 100%
Other
EF = energy factor in %/h, Et= thermal efficiency
Nomenclature S = standby loss in %h, SL = standby loss in W,
V= volume Vm = measured storage volume in US gallons

(1) Must be equipped with automatic water temperature control. No standard addresses the performance efficiency; however their
efficiency typically approaches 100%

Declaration

Name Firm
Address Phone
Email Signature

Updated October 2018

Page 2 of 4




City of Moose Jaw ENERGY EFFICIENCY COMPLIANCE FORM

Planning & Development Section 9.36 of the National Building Code of Canada

Services

Section B: Trade Off

All calculations must be attached to this form to be considered complete and be accepted for
review. The location and extent of assemblies used in the calculation shall be clearly identified on
the drawings by hatch or note.

O Opaque to opaque — One or more above-ground opaque building envelope assemblies are permitted
to be less than required, provided one or more above-ground opaque building envelope assemblies
are increased to more than required.

e Walls and joist type roofs must maintain minimum 55% of the required RSles

e All other assemblies must maintain minimum 60% of the required RSlex
o The sum of the areas of all traded assemblies divided by their RSles# must be less than or
equal to what it would have been if all assemblies had met 9.36.2.6

O Transparent to transparent — One or more windows are permitted to be less than required, provided
one or more windows are increased to be more than required.

e The traded windows must have the same orientation.

e The sum of the areas of all traded windows divided by their RSle# must be less than or equal
to what it would have been if all windows had met 9.36.2.7

O Opaque to transparent — This option is meant to allow reduced insulation for factory-constructed
buildings with a low floor to ceiling height and a fenestration and door area to gross wall area ratio of
15% or less.
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Planning & Development Section 9.36 of the National Building Code of Canada

Services

Section C: Performance
This option is available only to houses with or without secondary suites, and buildings that contain only
dwelling units with common spaces that are less than 20% of the building’s total floor area.

The modelling summary reports for both the reference and proposed house generated from
Hot2000 or the ANSI/ASHRAE 140 compliant software are required to be attached to this form to be
considered complete and be accepted for review.

Input parameters Reference Model Proposed Model

Airtightness (air exchanges per hour @ 50 Pa)

Heat Loss/Heat Gain

HRYV efficiency

Thermal mass (MJ/m?°C)

Ventilation rate (I/s)

Fenestration and door to wall ratio (FDWR) — reference (%)

Directi . . N NE E SE N NE E SE
irection of front elevation (clearly circle one) S SW W NW S SW W NW
Area of windows and doors | Front elevation (m?)
Rear elevation (m?)
Left elevation (m?)
Right elevation (m?)
Total area of windows (m?)
Total area of opaque doors (m?)
Energy use (GJ)
Software Information
Software title | | Version
Is software Hot2000 or ANSI/ASHRAE 140
compliant? Yes/No
Declaration
Name Firm
Address Phone
Email Signature

| hereby certify that the calculations submitted were prepared in full accordance with the operation procedures
of the software and:

[ ] Subsection 9.36.5 of the 2015 NBC

Alternative Solution - Energuide Rating System v15 w/ variance greater than or equal to 5% above the
Reference Model (attach supporting documents)

[ ] Alternative Solution — Specify:
(attach supporting documents)

*Competent person is defined as a person who is familiar and fluent with building design under
Section 9.36 of the NBC and acceptable to the Authority Having Jurisdiction.
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