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Division A
Section 2.2. Objectives

2.2.1. Objectives

2.2.1.1. Objectives

1) The objectives of this Code are as follows (see Note A-2.2.1.1.(1)):

OE Environment
An objective of this Code is to limit the probability that, as a result of the design, construction or
renovation of the building or of the plumbing system, the environment will be affected in an unacceptable

manner.

OE2 Greenhouse Gases

An objective of this Code is to limit the probability that, as a result of design and construction of the

building, including the building’s svstems, and the energy consumed in the operation of those systems

the production of greenhouse gases will be excessive. The risks of excessive greenhouse gas

emissions addressed in this Code are those caused by-

OFE2.1 — excessive emissions as a result of the design and construction of the building

including the building’s systems, and the enerov consumed in the operation of those systems

Section 3.2. Functional Statements

3.2.1. Functional Statements

3.2.1.1. Functional Statements

1) The objectives of this Code ate achieved by measures, such as those desctibed in the acceptable solutions in
Division B, that are intended to allow the building or its elements to perform the following functions

(see Note A-3.2.1.1.(1)):

F101 To limit excessive emission of greenhouse gases into the environment.
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Division B
Section 9.36. Energy Efficiency

9.36.1. General

9.36.1.1. Scope

1) This Section is concerned with the energy used by buildings as a result of
a) the design and construction of the building envelope, and
b) the design and construction or specification of systems and equipment for
i) heating, ventilating or air-conditioning, and
i) service water heating.

(See Note A-9.36.1.1.(1).)
9.36.1.2. Definitions

1) For the purpose of this Section, the term “common space” shall mean all spaces required to be conditioned spaces by
Article 9.33.2.1. that are not within a suite but shall not include crawl spaces and vertical service spaces.

(See Note A-9.36.1.3.(3).)

2) For the purpose of this Section, the term “overall thermal transmittance,” or U-value, shall mean the rate, in
W/(m?K), at which heat is transferred through a building assembly that is subject to temperature differences.

(See Note A-9.36.1.2.(2).)

3) For the purpose of this Section, the term “effective thermal resistance,” or RSI value, shall mean the inverse of the
overall thermal transmittance of an assembly, in (m?-K)/W. (See Note A-9.36.1.2.(3).)

4) For the purpose of this Section, the term “fenestration” shall mean all bui/ding envelope assemblies, including their
frames, that transfer visible light, such as windows, clerestories, skylights, translucent wall panels, glass block assemblies,
transoms, sidelights, sliding, overhead or swinging glass doors, and glazed inserts in doors, etc.

(See Note A-9.36.1.2.(4).)

5) For the purpose of this Section, the term “annual energy consumption” shall mean the annual sum of service water

heating and space-conditioning energy consumption of the proposed house design, as calculated in accordance with

Article 9.36.5.4. or 9.36.6.5. as applicable. (See Note A-9.36.1.2.(5) & (6).)

6) For the purpose of this Section, the term “house energy target” shall mean the annual energy consumption of the

reference house, as calculated in accordance with 9.36.5.4. or 9.36.6.5. as applicable. (See Note A-9.36.1.2.(5) & (6).)

7) For the purpose of this Section, the term “principal ventilation rate” shall mean the normal operating exhaust

capacity of the principal ventilation fan as required by Article 9.32.3.3.

8) For the purpose of this Section, the term “volume of conditioned space” shall refer to the volume measured at the

interior surfaces of exterior walls, ceilings and floors of a building.

9) For the purposes of this Section, the term “log homes” shall mean homes with a type of construction whereby the

exterior vertical opaque walls primarily consist of structural log members.
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9.36.1.3. Compliance and Application

(See Note A-9.36.1.3.)

1) Except as provided in Sentences (2) to (8), buildings shall comply with

a) the prescriptive or trade-off requirements in Subsections 9.36.2. to 9.36.4.,

b) the performance requirements in Subsection 9.36.5.,

) notwithstanding Article 1.1.1.1. of Division A of the NECB, the NECB, or

d) Subsection 9.36.6.

2) Subsections 9.36.2. to 9.36.4. apply to

a) buildings of residential occupancy to which Part 9 applies,

b) buildings containing business and personal services, mercantile ot low-hagard industrial occupancies to which Part 9 applies whose
combined total floor area does not exceed 300 m?, excluding parking garages that serve residential occupancies, and
C) buildings containing a mix of the residential and non-residential occupancies described in Clauses (a) and (b).

3) Except as permitted in Sentence (7), buildings described in Clauses (a) and (b) shall complv with Subsection 9.36.6.:

a) houses with or without a secondary suite including their common spaces, and

b) except for common spaces in a house with a secondary suite, buildings containing only dwelling units and common

spaces whose total floor area does not exceed 20% of the total floor area of the building.
(See Note A-9.36.1.3.(3).)

4) Buildings containing non-residential occupancies whose combined total floor area exceeds 300 m? ot medium-hazard industrial
occupancies shall comply with the NECB.

5) Buildings or portions of buildings that are not conditioned spaces, and residential buildings that are not intended for use in the
winter months on a continuing basis, are exempted from the requirements of this Section.

(See Note A-9.36.1.3.(5).)

6) Notwithstanding Sentences (2) and (3), and except for the purpose of modeling the reference buslding for compliance

with Subsections 9.36.5. and 9.36.6., Tables 9.36.2.6.-C, 9.36.2.7.-D, and 9.36.2.8.-C apply only to

a) houses with or without a secondary suite including their common spaces, and

b) except for common spaces in a house with its secondary suite, buildings containing only dwelling units and common spaces

whose total floor area does not exceed 20% of the total floor area of the building.
(See Note A-9.36.1.3.(3).)

7) Log homes shall conform to the requirements of

a) Subsections 9.36.2. to 9.36.4.

b) Subsection 9.36.5., or

¢) Subsection 9.36.6.

8) Notwithstanding Sentence (7), Tables 9.36.2.6.-C, 9.36.2.7.-D, and 9.36.2.8.-C do not apply to log homes.

9.36.2. Building Envelope

9.36.2.1. Scope and Application
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1) Except as provided in Sentence (2), this Subsection is concerned with the loss of enetgy due to heat transfer and air
leakage through materials, components and assemblies, including their interfaces, forming part of the building envelope
where it separates conditioned space from unconditioned space, the exterior air or the ground.

2) The requirements of this Subsection also apply to components of a building envelope assembly that separate a
conditioned space from an adjoining storage garage, even if the storage garage is intended to be heated.

(See Notes A-9.36.2.1.(2) and A-9.36.1.3.(5).)

3) Except for skylight shafts addressed in Sentence 9.36.2.6.(4), for the purpose of this Subsection, wall assemblies
inclined less than 60° from the horizontal shall be considered as roof assemblies, and roof assemblies inclined 60° or
more from the horizontal shall be considered as wall assemblies.

4) The properties, performance and installation of windows, doors and skylights shall also conform to Section 9.7.

5) The propetties, location and installation of thermal insulation, air barrier systems, vapour barriers, and matetials with low

air or vapour permeance shall also conform to Section 9.25.

9.36.2.2. Determination of Thermal Characteristics of Materials, Components and
Assemblies

1) The thermal characteristics of materials shall be determined by calculation ot by testing in accordance with the
applicable product standards listed in the Code o, in the absence of such standards or where such standards do not
address the determination of thermal resistance, in accordance with

a) ASTM C 177, “Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the
Guarded-Hot-Plate Apparatus,” or

b) ASTM C 518, “Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.”

(See Table A-9.36.2.4.(1)-D for the thermal characteristics of commonly used materials.)

2) Calculations and tests performed in accordance with Sentence (1) shall be carried out at an average temperature of
2442°C and under a temperature differential of 22+£2°C.

3) The thermal characteristics of windows, doors and skylights shall be determined by calculation or testing in
accordance with

a) CSA A440.2/A440.3, “Fenestration Energy Performance/User Guide to CSA A440.2-14, Fenestration Energy
Performance,” for the reference sizes listed therein, or

b) NFRC 100, “Determining Fenestration Product U-factors,” and NFRC 200, “Determining Fenestration Product
Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence,” for the reference sizes listed therein.
(See Note A-9.36.2.2.(3).)

4) The effective thermal resistance of opaque building assemblies shall be determined from

a) calculations conforming to Article 9.36.2.4., or

b) laboratory tests performed in accordance with ASTM C 1363, “Thermal Performance of Building Materials and
Envelope Assemblies by Means of a Hot Box Appatatus,” using an indoor air temperature of 21+1°C and an outdoor
air temperature of -18£1°C.

5) The thermal characteristics of log walls shall be determined by calculation in accordance with Section 305 of ICC 400,

“Design and Construction of Log Structures.” (See Note A-9.36.2.2.(5).)
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9.36.2.3. Calculation of Ceiling, Wall, Fenestration and Door Areas

1) The gross ceiling or roof area shall be calculated as the sum of the intetior surface areas of insulated ceiling and/or
roof assemblies and of skylight openings.

2) Except as permitted by Sentence (3), the gross wall area shall be calculated as the sum of the interior surface areas of
all extetior building envelope assemblies above the finished ground level that are inclined 60° or more from the
horizontal, including

a) 1 Joists,

b) fenestration and opaque portions of doors,

¢) insulated walls extending from finished ground level to the intetior side of the insulated ceiling and/ot roof assembly,
and

d) the exposed areas of below-ground building envelope assemblies, where fenestration or doors are located below the
plane of the adjacent finished ground.

(See Note A-9.36.2.3.(2) and (3).)

3) Whete a building of residential occupancy contains more than 2 dwelling nnits, the gross wall area enclosing conditioned space
shall be permitted to include the interior surface areas of walls that enclose a suife, measured from the top surface of the
lowest floor to the underside of the highest ceiling in the suize. (See Note A-9.36.2.3.(2) and (3).)

4) Fenestration and door areas shall be the actual sizes of windows, doots and skylights including all related frame and
sash members.

5) The fenestration area made of flat panes that are not all in the same plane ot curved panes shall be measured along

the surface of the glass. (See Note A-9.36.2.3.(5).)
9.36.2.4. Calculation of Effective Thermal Resistance of Assemblies

1) In calculating the effective thermal resistance of assemblies for the purpose of comparison with the requirements of
Articles 9.36.2.6. and 9.36.2.8., the thermal bridging effect of closely spaced, repetitive structural members, such as studs
and joists, and of ancillary members, such as lintels, sills and plates, shall be accounted for.

(See Note A-9.36.2.4.(1).)

2) Minor penetrations through assemblies, such as pipes, ducts, equipment with through-the-wall venting, packaged
terminal air conditioners or heat pumps, shelf angles, anchors and ties and associated fasteners, and minor structural
members that must partially or completely penetrate the building envelope to perform their intended function need not
be taken into account in the calculation of the effective thermal resistance of that assembly.

3) Major structural penetrations, such as balcony and canopy slabs, beams, columns and ornamentation or appendages
that must completely penetrate the building envelope to perform their intended function, need not be taken into account
in the calculation of the effective thermal resistance of the penetrated assembly, provided

a) the insulation is installed tight against the outline of the penetration, and

b) the sum of the areas of all such major structural penetrations is limited to a maximum of 2% of the gross wall area
calculated as described in Sentence 9.36.2.3.(2).

(See Note A-9.36.2.4.(3).)
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4) Where a component of the building envelope is protected by an enclosed unconditioned space, such as a sun porch,
enclosed veranda, vestibule or attached garage, the required effective thermal resistance of the building envelope
component between the building and the unconditioned enclosure is permitted to be reduced by 0.16 (m?-K)/W. (See

Note A-9.36.2.4.(4).)
9.36.2.5. Continuity of Insulation

1) Except as provided in Sentences (2) to (9) and in Sentence 9.36.2.4.(3) regarding balcony and canopy slabs, and
except for clearances around components required for fire safety reasons, interior building components that meet building
envelope components and major structural members that partly penetrate the building envelope shall not break the
continuity of the insulation and shall not decrease the effective thermal resistance at their projected area to less than that
required in Articles 9.36.2.6. and 9.36.2.8. (See Note A-9.36.2.5.(1).)

2) Where an intetior wall, foundation wall, firewall, party wall or structural element penetrates an extetior wall or insulated
roof or ceiling and breaks the continuity of the plane of insulation, the penetrating element shall be insulated

a) on both of its sides, inward or outward from the building envelope, for a distance equal to 4 times its uninsulated
thickness to an effective thermal resistance not less than that required for exterior walls as stated in Table 9.36.2.6.-A or
9.36.2.6.-B,

b) within the plane of insulation of the penetrated element to an effective thermal resistance not less than 60%

of that required for the penetrated element, or

¢) within itself to an effective thermal resistance not less than that required for the penetrated element.

(See Note A-9.36.2.5.(2).)

3) Where a masonry fireplace or flue penetrates an exterior wall and breaks the continuity of the plane of insulation, it
shall be insulated within the plane of insulation of the wall or within itself to an effective thermal resistance not less than
55% of that required for the exterior wall as stated in Table 9.36.2.6.-A or 9.36.2.6.-B

(See Note A-9.36.2.5.(3).)

4) Where an ornamentation or appendage penetrates an extetior wall and breaks the continuity of the plane of
insulation, the penetrating element shall be insulated

a) on both of its sides, inward or outward from the building envelope, for a distance equal to 4 times the insulated
thickness of the exterior wall to an effective thermal resistance not less than that required for the wall as stated in Table
9.36.2.6.-A or 9.36.2.6.-B,

b) within the plane of insulation of the wall to an effective thermal resistance not less than 55% of that required for the
exterior wall, or

¢) within the penetrating element to an effective thermal resistance not less than that required for the exterior wall.

5) Except as provided in Sentences (8) and (9), where two planes of insulation are separated by a building envelope
assembly and cannot be physically joined, one of the planes of insulation shall be extended for a distance equal to at least
4 times the thickness of the assembly separating the two planes. (See Note A-9.36.2.5.(5).)

6) Except as permitted by Article 9.36.2.11., where mechanical, plumbing or electrical system components, such as
pipes, ducts, conduits, cabinets, chases, panels or recessed heaters, are placed within and parallel to a wall assembly
required to be insulated, the effective thermal resistance of that wall at the projected area of the system component

shall be not less than that required by Tables 9.36.2.6.-A, 9.36.2.6.-B, 9.36.2.8.-A and 9.36.2.8.-B
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(See Note A-9.36.2.5.(6).)

7) Except as permitted by Article 9.36.2.11., where mechanical ducts, plumbing pipes, conduits for electrical services or
communication cables are placed within the insulated portion of a floor or ceiling assembly, the effective thermal
resistance of the assembly at the projected area of the ducts, pipes, conduits or cables shall be not less than 2.78
(m2K)/W.

8) Joints and junctions between walls and other building envelope components shall be insulated in 2 manner that
provides an effective thermal resistance that is no less than the lower of the minimum values required for the respective
adjoining components. (See Note A-9.36.2.5.(8).)

9) Sentence (1) does not apply whete the continuity of the insulation is interrupted

a) between the insulation in the foundation wall and that of the floor slab,

b) by an integral perimeter footing of a slab-on-grade (see Sentences 9.25.2.3.(5) and 9.36.2.8.(8)), or

c) at the horizontal portion of a foundation wall that supports masonry veneer and is insulated on the exterior.
9.36.2.6. Thermal Characteristics of Above-ground Opaque Building Assemblies

1) Except as provided in Sentences (2) and 9.36.2.8.(3) and Articles 9.36.2.5. and 9.36.2.11., the effective thermal
resistance of above-ground opaque building assemblies or portions thereof shall be not less than that shown for the
applicable heating-degree day category in

a) Table 9.36.2.6.-A, where the ventilation system does not include heat-recovery equipment,

b) Table 9.36.2.6.-B, where the ventilation system includes heat-recovery equipment conforming to Article 9.36.3.9., or_

¢) Table 9.36.2.6.-C, where the ventilation or space conditioning system contain either:

i) a heat-recovery ventilator conforming to Article 9.36.3.9., or

ii) a heat pump in conformance with Article 9.36.3.10.

(See Note A-9.36.2.6.(1).)

Table 9.36.2.6.-A
Effective Thermal Resistance of Above-ground Opaque Assemblies in Buildings without a Heat-Recovery Ventilator
Forming Part of Sentence 9.36.2.6.(1)

Heating Degree-Days of Building Location," in Celsius Degree-Days
Above-ground Opaque Building Zone 4 Zone 5 Zone 6 Zone 7TA Zone 7B Zone 8
Assembly <3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 27000
Minimum Effective Thermal Resistance (RSl), (m*K)W
Ceilings below attics 6.91 867 8.67 1043 10.43 10.43
Cathedral ceilings and flat roofs 467 467 467 5.02 5.02 5.02
Walls@ 278 3.08 3.08 3.08 3.85 3.85
Floors over unheated spaces 467 467 467 5.02 5.02 5.02

Notes to Table 9.36.2.6.-A:
(1) See Article 1.1.3.1.

(2) See Sentence 2.36.2.8.(3) for requirements concerning the above-ground portion of foundation walls.
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Table 9.36.2.6.-B
Effective Thermal Resistance of Above-ground Opaque Assemblies in Buildings with a Heat-Recovery Ventilator
Forming Part of Sentence 9.36.2.6.(1)

Heating Degree-Days of Building Location," in Celsius Degree-Days
Above-ground Opaque Building Assembly i:r;: 300200::3199 4ouzn°{':4ise sozozr:: ;:99 eoﬁgzz :5:99 ?7122
Minimum Effective Thermal Resistance (RSI), (m?-K)/W
Ceilings below attics 6.91 6.91 867 8.67 1043 1043
Cathedral ceilings and flat roofs 467 467 467 5.02 5.02 5.02
Walls®@ 278 297 297 2.97 3.08 3.08
Floors over unheated spaces 467 467 467 502 502 502

Notes to Table 9.36.2.6.-B:
(1) See Article 1.1.3.1.
(2) See Sentence 9.36.2.8.(3) for requirements concerning the above-ground portion of foundation walls.

Table 9.36.2.6.-C
Effective Thermal Resistance Requirements of Above-ground Opagque Assemblies for
Buildings Containing Only Dwelling Units
Forming Part of Sentences 9.36.1.3.(6) and 9.36.2.6.(1)

Heating Degree-Days of Building Location,!) in Celsius Degree-Days

Above-ground Opaque Building

Assembl Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
AsSemply. <3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 27000
Minimum Effective Thermal Resistance (RSI) Requirements, (m2-K)/W
Ceilings below attics? 8.67 8.67 1043 1043 1043 1043
Cathedral ceilings and roof decks® 4.67 4.67 4.67 5.02 5.02 5.02
Flat roofs*) 5.28 5.28 5.28 5.72 5.72 5.72
Walls(®) 3.08 3.69 3.69 3.69 396 3.96
Floors over unheated spaces 4.67 4.67 4.67 5.02 5.02 5.02

Notes to Table 9.36.2.6.-C:

(™) See Article 1.1.3.1.

2 Notwithstanding Sentence 9.36.2.6.(3), ceilings below attics shall not have a reduction in effective thermal

resistance.

©) For the purposes of this table, a roof deck shall mean a horizontal portion of a roof intended for occupancy.

) For the purposes of this table, flat roofs shall mean a roof that is not intended for occupancy.

) See Sentence 9.36.2.8.(3) for requirements concerning the above-ground portion of foundation walls.

2) The effective thermal resistance of rim joists shall be not less than that required for above-ground walls in Table

9.36.2.6.-A or 9.36.2.6.-B, as applicable.

3) A reduction in the effective thermal resistance of ceiling assemblies in attics under sloped roofs is permitted for a

length no greater than 1 200 mm but only to the extent imposed by the roof slope and minimum venting clearance,

provided the nominal thermal resistance of the insulation directly above the extetior wall is not less than 3.52 (m?-K)/W.

(See Note A-9.36.2.6.(3).)

4) Except for tubular daylighting devices, the minimum effective thermal resistance values for walls stated in Tables

9.36.2.6.-A and 9.36.2.6.-B shall also apply to shafts for skylights.

9.36.2.7. Thermal Characteristics of Fenestration, Doors and Skylights
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1) Except as provided in Sentences (2) to (11) and Atticle 9.36.2.11., fenestration and doors shall have an overall thermal

transmittance (U-value) not greater than the values listed in Table 9.36.2.7.-A for the applicable heating-degree day
category. (See Note A-9.36.2.7.(1) and (2).)

Required Thermal Characteristics of Fenestration and Doors
Forming Part of Sentence 9.36.2.7.(1)

Table 9.36.2.7.-A

Heating Degree-Days of Building Location,? in Celsius Degree-Days

istics()
ECHENES [Lemic arasteries Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
<3000 | 3000to 3999 | 4000to 4999 | 5000 to 5999 | 6000 to 6999 | =7000
Fenestration®® and doors Max. U-value, W/(m2-K) 1.84 1.84 1.61 1.61 1.44 1.44
Notes to Table 9.36.2.7.-A:
() See Note A-Table 9.36.2.7.-A.
@) See Article 1.1.3.1.
() Except skylights (see Sentence (2)) and glass block assemblies (see Sentence (4)).
2) Skylights shall have an overall thermal transmittance not greater than the values listed in Table 9.36.2.7.-B for
the applicable heating-degree day category. (See Note A-9.36.2.7.(1) and (2).)
Table 9.36.2.7.-B
Overall Thermal Transmittance of Skylights
Forming Part of Sentence 9.36.2.7.(2)
Heating Degree-Days of Building Location,") in Celsius Degree-Days
() Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
P <3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 27000
Maximum Overall Thermal Transmittance, W/(m?2-K)
Skylights 2.92. 2.92 275 2.75 241 241

Notes to Table 9.36.2.7.-B:
(M See Article 1.1.3.1.

3) Except for site-assembled or site-glazed factory-made fenestration products, curtain wall construction, and site-built

windows and glazed doors that are tested in accordance with Sentence 9.36.2.2.(3), site-built windows and glazed doors

need not comply with Sentence (1), provided they are constructed in accordance with one of the options presented in

Table 9.36.2.7.-C for the applicable climate zone. (See Note A-9.36.2.7.(3).)
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Table 9.36.2.7.-C
Compliance Options for Site-built Windows and Glazed Portion of Doors
Forming Part of Sentence 9.36.2.7.(3)

Compliance Options
Climate Zones 4and 5 Climate Zones 6 and 7A Climate Zones 7B and 8
Component Description of Component
<3999 HDD 4000 to 5999 HDD 26000 HDD
1 2 3 1 2 3 1 2
Frame non-metallic v v - v v - v v
thermally broken metallic - - v - v -
Glazing double - v - - - - - -
triple v - v v v v v v
argon-filled - v - v - v - v
Low-e coating | none v - - - - - - -
number of panes with = 0.10 - =1 - - - - z2) -
number of panes with < 0.20 - - 2 21 2 27 - 27

4) Glass block assemblies separating conditioned space from unconditioned space ot the extetior shall have

a) an overall thermal transmittance of not more than 2.9 W/(m?-K), and

b) a total aggregate area of not more than 1.85 m?2.

5) Reserved.

6) Storm windows and doors need not comply with Sentence (1).

7) Vehicular access doors separating a conditioned space from an unconditioned space or the exterior shall have a nominal
thermal resistance of not less than 1.1 (m?-K)/W.

8) Access hatches sepatating a conditioned space from an unconditioned space shall be insulated to a nominal thermal
resistance of not less than 2.6 (m2:K)/W.

9) A door separating a conditioned space from an unconditioned space or the exterior is not required to conform to
Sentence (1) if,

a) in the case of a building in a location with a heating degree-day value of less than or equal to 3999, the door is one of
not more than three nonconforming doors, each of which has an overall thermal transmittance not greater than 2.10
W/m2 K,

b) in the case of a building in a location with a heating degree-day value of at least 4000 and not greater than 5999, the
door is one of not more than two nonconforming doors, each of which has an overall thermal transmittance not greater
than 2.10 W/m? K,

c) in the case of a building in a location with a heating degree-day value of greater than ot equal to 6000, the door is one
of not more than two nonconforming doors, each of which has an overall thermal transmittance not greater than 2.00
W/m?2K, or

d) in any case, the door is the only nonconforming door and has an overall thermal transmittance not greater than 2.60

W/m?2-K.
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10) A building described in Clause (9)(a) ot (b) is permitted to have an additional nonconforming door with an overall
thermal transmittance not greater than 2.10 W/m? K if the effective thermal resistance of the ceilings of the building is at

least 0.88 m? K /W greater than the relevant value shown in Table 9.36.2.6.A. or Table 9.36.2.6.B., as applicable.

11) For buildings described in Sentence 9.36.1.3.(6), fenestration shall have an overall thermal transmittance (U-value)

not greater than the values listed in Table 9.36.2.7.-D for the applicable heating-degree day category.

Table 9.36.2.7.-D
Required Thermal Characteristics of Fenestration for Buildings Containing Only Dwelling Units
Forming Part of Sentences 9.36.1.3.(6) and 9.36.2.7.(1)

Heating Degree-Days of Building Location,? in Celsius Degree-Days
Components Thermal Characteristics) | Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
<3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 27000
Fenestration® Max. U-value, W/(m?K) 1.22 122 122 1.22 1.22 1.22

Notes to Table 9.36.2.7.-D:

() See Note A-Table 9.36.2.7.-A.

@ See Article 1.1.3.1.

() Except doors (see Sentence (1) and Table 9.36.2.7.-A), skylights (see Sentence (2) and Table 9.36.2.7.-B) and
glass block assemblies (see Sentence (4)).

9.36.2.8. Thermal Characteristics of Building Assemblies Below-Grade or in Contact
with the Ground
1) Except as provided in Sentence (2) and Article 9.36.2.5., the effective thermal resistance of building assemblies that are

below-grade or in contact with the ground shall be not less than that shown for the applicable heating-degree day
category in

a) Table 9.36.2.8.-A, where the ventilation system does not include heat-recovery equipment,

b) Table 9.36.2.8.-B, where the ventilation system includes heat-recovery equipment conforming to Article 9.36.3.9., or_

c) Table 9.36.2.8.-C, where the ventilation or space conditioning systems contain either:

i) a heat-recovery ventilator conforming to Article 9.36.3.9., or

i) a heat pump in conformance with Article 9.36.3.10.

(See Note A-9.36.2.8.(1).)
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Table 9.36.2.8.-A
Effective Thermal Resistance of Assemblies Below-Grade or in Contact with the Ground in Buildings without a
Heat-Recovery Ventilator
Forming Part of Sentences 9.36.2.8.(1) to (9)

Heating Degree-Days of Building Location,® in Celsius Degree-Days

Building Assembly Below-Grade or in Contact Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
with the Ground® <3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 27000

Minimum Effective Thermal Resistance (RSI), (m*K)/W

Foundation walls 1.99 298 298 346 346 397
Unheated floors®
below frost line®® uninsulated uninsulated uninsulated uninsulated uninsulated uninsulated
above frost line® 1.96 1.96 1.96 1.96 1.96 1.96
Heated and unheated floors on permafrost nla nfa nfa nla 444 444
Heated floors® 232 232 232 2.84 284 284
Slabs-on-grade with an integral footing® 1.96 1.96 1.96 372 372 459

Notes to Table 9.36.2.8.-A:
(1) See Note A-Tables 9.36.2.8.-A and -B.
(2) See Article 1.1.3.1.
(3) Does not apply to below-grade floors over heated crawl spaces.
(4) Typically applies to floors-on-ground in full-height basements.
(5) Refers to undisturbed frost line before house is constructed.
(6) See Sentence 9.25.2.3.(5) for requirement on placement of insulation. The design of slabs-on-grade with an integral footing is addressed in Part 4 (see Article 9.16.1.2.).

Table 9.36.2.8.-B
Effective Thermal Resistance of Assemblies Below-Grade or in Contact with the Ground in Buildings with a
Heat-Recovery Ventilator
Forming Part of Sentences 9.36.2.8.(1) to (9)

Heating Degree-Days of Building Location,? in Celsius Degree-Days

Building Assembly Below-Grade or in Zone 4 Zone 5 Zone 6 Zone TA Zone 7B Zone §
Contact with the Ground™ <3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 = 7000

Minimum Effective Thermal Resistance (RSI), (m*K)/W
Foundation walls 1.99 2.98 298 2.98 298 2.98

Unheated floors®

below frost lineti% uninsulated uninsulated uninsulated uninsulated uninsulated uninsulated
above frost line® 1.96 196 196 1.96 1.96 1.96
Heated and unheated floors on na n/a na na 444 444
permafrost
Heated floors® 2.32 2.32 232 2.84 2.84 2.84
Slabs-on-grade with an integral 106 16 106 284 284 372

footing®

Notes to Table 9.36.2.8.-B:
(1) See Note A-Tables 9.36.2.8.-A and -B.
(2) See Article 1.1.3.1.
(3) Does not apply to below-grade floors over heated crawl spaces
(4) Typically applies to floors-on-ground in full-height basements.
(5) Refers to undisturbed frost line before house is constructed.
(6) See Sentence 9.25.2.3.(9) for requirement on placement of insulation. The design of slabs-on-grade with an integral footing 1s addressed in Part 4 (see Article 9.16.1.2.).

Table 9.36.2.8.-C
Effective Thermal Resistance of Assemblies Below-Grade or in Contact with the Ground
for Buildings Containing Only Dwelling Units
Forming Part of Sentences 9.36.1.3.(6) and 9.36.2.8.(1) to (9)
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Heating Degree-Days of Building Location,? in Celsius Degree-Days
Building Assembly Below-Grade or in Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
Contact with the Ground( <3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 27000
Minimum Effective Thermal Resistance (RSI) Requirements, (m2-K)/W
Foundation walls 346 397 397 397 397 397
Unheated floors®“)
below frost line 4)®) 298 298 298 2.98 2.98 2.98
above frost line 3.46 3.46 3.46 346 346 346
psrers;ef:rdogpd unheated floors on na. na. na. nla. 444 444
Heated floors(”) 3.46 3.46 3.46 3.97 3.97 3.97
Slabs-on-grade with an integral footing(”) 3.46 3.46 3.46 3.97 3.97 3.97

Notes to Table 9.36.2.8.-C:

() See Note A-Tables 9.36.2.8.-A and -B.

) See Article 1.1.3.1.

©) Does not apply to below-grade floors over heated crawl spaces.

“) Unheated floors shall be insulated to the effective thermal resistance required in Table 9.36.2.8.-C under their full
bottom surface including exterior edges.

) Typically applies to floors-on-ground in full-height basements.

) Refers to undisturbed frost line before house is constructed.

() See Sentence 9.25.2.3.(5) for requirement on placement of insulation. The design of slabs-on-grade with an
integral footing is addressed in Part 4 (see Article 9.16.1.2.).

2) Where an entire floor assembly falls into two of the categories listed in Tables 9.36.2.8.-A, 9.36.2.8.-B and 9.36.2.8.-
C, the more stringent value shall apply. (See Note A-9.36.2.8.(2).)
3) Whete the top of a section of foundation wall is on average less than 600 mm above the adjoining ground level, the
above-ground portion of that section of wall shall be insulated to the effective thermal resistance required in Table
9.36.2.8.-A, 9.36.2.8.-B or 9.36.2.8.-C.
4) Unheated floors-on-ground that are above the frost line and have no embedded heating pipes, cables or ducts shall be
insulated to the effective thermal resistance required in Table 9.36.2.8.-A or 9.36.2.8.-B
a) on the exterior of the foundation wall down to the footing, or
b) on the interior of the foundation wall and, as applicable,

i) beneath the slab for a distance not less than 1.2 m horizontally or vertically down from its perimeter with

a thermal break along the edge of the slab that meets at least 50% of the required thermal resistance,

ii) on top of the slab for a distance not less than 1.2 m horizontally from its perimeter, or

iif) within the wooden sleepers below the floor for a distance not less than 1.2 m horizontally from

its perimeter.
(See Note A-9.36.2.8.(4).)
5) Except as provided in Sentence (6), floors-on-ground with embedded heating ducts, cables or pipes shall be insulated
to the effective thermal resistance required in Table 9.36.2.8.-A, 9.36.2.8.-B or 9.36.2.8.-C under their full bottom surface
including the edges.
6) Where only a portion of a floor-on-ground has embedded heating ducts, cables or pipes, that heated pottion shall be
insulated to the effective thermal resistance required in Table 9.36.2.8.-A, 9.36.2.8.-B or 9.36.2.8.-C under its full bottom
surface to 1.2 m beyond its perimeter including exterior edges if applicable.
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7) In addition to the requirements stated in Sentences (5) and (6), heated floors-on-ground shall be insulated to the
effective thermal resistance required in Table 9.36.2.8.-A, 9.36.2.8.-B or 9.36.2.8.-C vertically

a) around their perimeter, or

b) on the outside of the foundation wall, extending down to the level of the bottom of the floor.

8) Floors on permafrost shall be insulated to the effective thermal resistance required in Table 9.36.2.8.-A, 9.36.2.8.-B,
or 9.36.2.8.-C under the entire slab and around all edges, and under the integral perimeter footing.

9) Slabs-on-grade with an integral perimeter footing shall

a) be insulated to the effective thermal resistance required in Table 9.36.2.8.-A, 9.36.2.8.-B, or 9.36.2.8.-C under the
entire slab and around all edges, but not under the integral perimeter footing, and

b) be constructed with skirt insulation having the same effective thermal resistance as the insulation installed under the
slab.

(See Note A-9.36.2.8.(9).) (See also Sentences 9.25.2.3.(5) and 9.36.2.5.(8).)

10) Junctions between below-grade assemblies shall be protected from the ingress of soi/ gas in conformance with

Subsection 9.25.3.
9.36.2.9. Airtightness

1) The leakage of air into and out of conditioned spaces shall be controlled by constructing
a) a continuous air barrier system in accordance with Sentences (2) to (6), Subsection 9.25.3. and
Article 9.36.2.10.,
b) a continuous air barrier systems in accordance with Sentences (2) to (6) and Subsection 9.25.3. and a building assembly
having an air leakage rate not greater than 0.20 L/(s'm?) (Type A4) when tested in accordance with CAN/ULC-S742,
“Air Barrier Assemblies — Specification,” at a pressute differential of 75 Pa, or
¢) a continuous air barrier system in accordance with Sentences (2) to (6) and Subsection 9.25.3. and a building assembly
having an air leakage rate not greater than 0.20 L/(s*m?) when tested in accordance with ASTM E 2357, “Determining
Air Leakage of Air Barrier Assemblies,” where
i) the building will not be subjected to sustained wind loads calculated based on a 1-in-50 hourly wind pressure
that exceed 0.65 kPa, and
ii) the air barrier assembly is installed on the warm side of the thermal insulation of the opaque building
assembly.
(See Note A-9.36.2.9.(1).)
2) An air barrier system installed to meet the requirements of Sentence (1) shall be continuous
a) across construction, control and expansion joints,
b) across junctions between different building materials and assemblies, and
c) around penetrations through all building assemblies.
3) Windows, doors and skylights and their components shall comply with the minimum air leakage requirements stated
in
2) AAMA/WDMA/CSA 101/1.8.2/A440, “NAFS — North American Fenestration Standard/Specification for
Windows, Doors, and Skylights” (Harmonized Standard), and
b) CSA A44081, “Canadian Supplement to AAMA/WDMA/CSA 101/1.8.2/A440, NAFS — North American
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Fenestration Standard/Specification for Windows, Doors, and Skylights.”

4) Vehicular access doors that separate heated garages from unconditioned spaces or the exterior shall be
weatherstripped around their perimeter to prevent air leakage.

5) Fireplaces shall be equipped with doors, enclosures or devices to restrict air movement through the chimney when the
fireplace is not in use. (See Note A-9.36.2.9.(5).)

6) Where the airtight matetial used in the air barrier system is installed towatd the extetior of the building envelope, its

location and properties shall conform to Subsection 9.25.5. (See Note A-9.36.2.9.(6).)
9.36.2.10. Construction of Air Barrier Details

1) Materials intended to provide the principal resistance to air leakage shall conform to CAN/ULC-S741, “Air Battier
Materials — Specification.”
(See Note A-9.25.5.1.(1) for air leakage characteristics and water vapour permeance values for a number of common
materials.)
2) Materials referred to in Sentence (1) shall be
a) compatible with adjoining materials, and
b) free of holes and cracks.
(See Note A-9.36.2.10.(5)(b).)
3) Whete the air barrier system consists of rigid panel-type material, all joints shall be sealed.
(See Note A-9.36.2.10.(5)(b).)
4) Where the air barrier system consists of timber logs, all joints shall be sealed to resist airflow through gaps between logs
that have shifted due to in-service conditions such as shrinkage and settling.
5) Whete the air barrier system consists of flexible sheet matetial, all joints shall be
a) lapped not less than 50 mm,
b) sealed (see Note A-9.36.2.10.(5)(b)), and
c) structurally supported.
6) Sealant material used for the purpose of cteating a continuous azr barrier system shall
a) be a non-hardening type, or
b) conform to
i) Subsection 9.27 4.,
ify CAN/ULC-§8710.1, “Thermal Insulation — Bead-Applied One Component Polyurethane Air Sealant
Foam, Part 1: Material Specification,” or
iliy CAN/ULC-S711.1, “Thermal Insulation — Bead-Applied Two Component Polyurethane Air Sealant
Foam, Part 1: Material Specification.”
7) Penetrations by electrical wiring, outlets, switches or recessed light fixtures through the plane of airtightness shall be
constructed airtight
a) where the component is designed to provide a seal against air leakage, by sealing the component to the air barrier

material (see Note A-9.36.2.10.(7)(a)), or
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b) where the component is not designed to provide a seal against air leakage, by covering the component with an air
barrier material and sealing it to the adjacent air barrier material.

8) The joints between the fonndation wall and the sill plate, between the sill plate and 7 joist, between the rim joist and the
subfloor material, and between the subfloor material and the bottom plate of the wall above shall be constructed airtight
by

a) sealing all joints and junctions between the structural components, or

b) covering the structural components with an air barrier material and sealing it to the adjacent air barrier material.

9) The interfaces between windows, doots and skylights and wall/ ceiling assemblies shall be constructed airtight by
sealing all joints and junctions between the air barrier material in the wall and the window, door or skylight frame.

(See Note A-9.36.2.10.(9).) (See also Subsection 9.7.6.)

10) Cantilevered floors and floors over unheated spaces or over the exterior shall be constructed airtight by one of the
following methods or a combination thereof:

a) sealing all joints and junctions between the structural components, or

b) covering the structural components with an air barrier material and sealing it to the adjacent air barrier material.

11) Interior walls that meet exterior walls or ceilings whose plane of airtightness is on the intetior of the building
envelope and knee walls that separate conditioned space from unconditioned space shall be constructed airtight by

a) sealing all junctions between the structural components,

b) covering the structural components with an air barrier material and sealing it to the adjacent air barrier material, or

¢) maintaining the continuity of the air barrier system above or through the interior wall or below or through the knee wall,
as applicable.

12) Steel-lined chimneys that penetrate the building envelope shall be constructed airtight by blocking the void between
required clearances for metal chimneys and surrounding construction with sheet metal and sealant capable of withstanding
high temperatures.

13) Masonry or concrete chimneys that penetrate the building envelope shall be constructed airtight by mechanically fastening
a metal flange or steel stud that extends not less than 75 mm out from the chimney and sealing the air barrier material to it
with a sealant capable of withstanding high temperatures.

14) Ducts that penetrate the building envelope shall be constructed airtight by sealing the penetration through the building
envelope. (See Note A-9.36.2.10.(14).)

15) Plumbing vent stack pipes that penetrate the building envelope shall be constructed airtight by

a) sealing the air barrier material to the vent stack pipe with a compatible sealant or sheathing tape, or

b) installing a rubber gasket or prefabricated roof flashing at the penetration of the plane of airtightness then sealing it
and mechanically fastening it to the top plate.

16) Wherte a party wall meets the plane of airtightness, that junction shall be constructed airtight by sealing any voids
within the party wall at the perimeter to the adjacent air barrier material and by

a) sealing all junctions between the structural components, or

b) covering the structural components with an air barrier material and sealing it to the adjacent air barrier material.

17) Whete the concrete in a flat insulating concrete form wall acts as the air battier, the continuity of the plane of
airtightness shall be maintained between the concrete and adjacent air barrier materials.
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9.36.2.11. Trade-off Options for Above-ground Building Envelope Components and

Assemblies

(See Note A-9.36.2.11.)

1) Subject to the limitations stated in Sentences (6) to (8), the trade-off options described in Sentences (2) to (4) apply
only to above-ground building envelope components and assemblies, or portions thereof, of a single buzlding.

2) The effective thermal resistance of one ot more above-ground opaque building envelope assemblies is permitted to be
less than that required in Article 9.36.2.6., provided

a) the total areas of all proposed and reference assemblies are equal,

b) the effective thermal resistance of one or more other proposed above-ground opaque building envelope assembly ateas
is increased to more than that required by Article 9.36.2.6., and

c) the sum of the areas of all traded above-ground opaque building envelope assemblies divided by their respective
effective thermal resistance is less than or equal to what it would be if all assemblies complied with Article 9.36.2.6.

(See Notes A-9.36.2.11.(2) and A-9.36.2.11.(2) and (3).)

3) The effective thermal resistance of one or more windows, as calculated in accordance with Sentence (5), is permitted
to be less than that required in Article 9.36.2.7., provided

a) the total areas of all traded windows are equal,

b) the traded windows are located in the same orientation,

c) the effective thermal resistance of one or more other windows is increased to more than that required by Article
9.36.2.7., and

d) the sum of the areas of all traded windows divided by their respective effective thermal resistance is less than or equal
to what it would be if all windows complied with Article 9.36.2.7.

(See Notes A-9.36.2.11.(3) and A-9.36.2.11.(2) and (3).)

4) The effective thermal resistance of one or more portions of floor insulation or ceiling insulation in attics under sloped
roofs in buildings that are one storey in building height is permitted to be less than that required in Article 9.36.2.6., provided
a) the total area of fenestration, excluding skylights, and doors does not exceed 15% of the above-ground gross wall area
as calculated in accordance with Article 9.36.2.3.,

b) the floor-to-ceiling height measured from the top of the subfloor to the underside of the finished ceiling of the szorey
does not exceed 2.34 m,

c) the distance measured from the top of the subfloor to the underside of the bottom chord of the truss or joist of the
roof is not more than 2.39 m, and

d) the difference between the sum of the proposed areas of ceilings or floors divided by their respective proposed
effective thermal resistance and the sum of the reference areas of ceilings or floors divided by their respective thermal
resistance required in Article 9.36.2.6. is not more than the difference between 17% fenestration and door area and the
proposed fenestration and door areas divided by the required effective thermal resistance values for windows and doors
in Article 9.36.2.7.

(See Notes A-9.36.2.11.(4) and A-9.36.2.11.(2) and (3).)

5) The effective thermal resistance of windows shall be determined using one of the following equations, as applicable:
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a) RSI = 1/U, where the U-value is known, or

b) reserved.

6) The reduction in effective thermal resistance of above-ground opaque building envelope assemblies permitted by
Sentences (2) and (4) shall result in an RSI value that is not less than

a) 55% of that required in Article 9.36.2.6. for above-ground walls and joist-type roofs (see Note A-9.36.2.11.(6)(a)), and
b) 60% of that required in Article 9.36.2.6. for other opaque assemblies.

7) The effective thermal resistances of above-ground opaque assemblies with embedded heating cables, pipes or
membranes are not permitted to be traded.

8) The effective thermal resistances of doors and access hatches described in Sentences 9.36.2.7.(3) to (7) ate not

permitted to be traded.

9.36.3. HVAC Requirements

9.36.3.1. Scope and Application

1) This Subsection is concerned with the efficient use of energy by systems and equipment used for heating, ventilating
and air-conditioning (HVAC).
2) Where HVAC systems, equipment ot techniques other than those described in this Subsection ate used, the building

shall be designed and constructed in accordance with the energy efficiency requirements of the NECB.
9.36.3.2. Equipment and Ducts

1) HVAC systems shall be sized in accordance with good practice as described in Sections 9.32. and 9.33.
(See Note A-9.36.3.2.(1).)
2) Ducts shall be designed and installed in accordance with Sections 9.32. and 9.33. (See Note A-9.36.3.2.(2).)
3) Except for exhaust ducts leading directly to the extetior, ducts and plenums catrying conditioned air and located outside
the plane of insulation shall
a) except as provided in Sentence (4), have all joints sealed against air infiltration and exfiltration with

i) sealants or gaskets made from liquids, mastics or heat-applied materials,

i) mastic with embedded fabric, or

iii) foil-faced butyl tape, and
b) except as provided in Sentence (5), be insulated to the same level as required in Subsection 9.36.2. for exterior above-
ground walls.
4) Fabric-backed tape with rubber adhesives shall not be used as a primary sealant to meet the requirements of Clause
3@
5) The underside of rectangular ducts installed under an insulated floor over an unconditioned space is permitted to be
insulated to a lower level than required in Sentence (3) but not to less than 2.11 (m?-K)/W, provided both sides of such
ducts are insulated to a compensating higher thermal resistance so that the resulting heat loss does not exceed that of

ducts complying with Sentence (3). (See Note A-9.36.3.2.(5).)
9.36.3.3. Air Intake and Outlet Dampers
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1) Except as provided in Sentences (3) and (4), every duct or opening intended to discharge air to the outdoors shall be
equipped with

a) a motorized damper, or

b) a gravity- or spring-operated backflow damper.

2) Except as provided in Sentences (3) and (4) and except in locations with fewer than 3 500 heating degree-days as
listed in Appendix C, every outdoor air intake duct or opening shall be equipped with a motorized damper that remains
in the “open” position if the damper fails.

3) Where other regulations are in effect that do not permit dampers, air intakes and outlets need not comply with
Sentences (1) and (2).

4) Air intakes and outlets serving HVAC systems that are required to operate continuously need not comply with

Sentences (1) and (2). (See Note A-9.36.3.3.(4).)
9.36.3.4. Piping for Heating and Cooling Systems

1) Piping for heating and cooling systems shall be designed and installed in accordance with Subsection 9.33.8.

(See Note A-9.36.2.10.(5)(b).)

2) Except for high-temperature refrigerant piping, all piping forming part of a heating or air-conditioning system shall be
located

a) inside the plane of insulation, or

b) within or outside the plane of insulation, provided the piping is insulated to a thermal resistance not less than that
required in Subsection 9.36.2. for exterior above-ground walls.

(See Note A-9.36.3.4.(2).)
9.36.3.5. Equipment for Heating and Air-conditioning Systems

1) Equipment for heating and air-conditioning systems shall be located

a) inside the plane of insulation, or

b) outdoors or in an unconditioned space, provided the equipment is designated by the manufacturer for such
installation.

(See Note A-9.36.3.5.(1).)

9.36.3.6. Temperature Controls

1) Except for manually fuelled solid-fuel-fired appliances, the supply of heating and cooling energy to each dwelling unit,
suite or common space shall be controlled by thermostatic controls that activate the appropriate supply when the
temperatute in a conditioned space fluctuates £0.5°C from the set-point temperature for that space.

2) Where heating and cooling systems are controlled by separate thermostatic controls, means shall be provided to
prevent these controls from simultaneously calling for heating and cooling.

3) Space temperature control devices used to control unitary electric resistance space beaters shall conform to CSA C828,
“Thermostats Used with Individual Room Electric Space Heating Devices.”

4) Controls required by Sentence (1) shall be designed such that lowering the set-point temperatutre on the thermostat

for the heating system will not cause cooling energy to be expended to reach the lowered setting, and raising the set-
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point temperature on the thermostat for the cooling system will not cause heating energy to be expended to reach the
raised setting.

5) Automatic devices or manually operated dampers, valves or switches shall be provided, as appropriate for the heating
system used, to allow the heating of each zone to be adjusted.

6) Heat pumps equipped with supplementary heaters shall incorporate controls to prevent supplementary heater
operation when the heating load can be met by the heat pump alone, except during defrost cycles.

7) Heat pumps with a programmable thermostat shall be equipped with setback controls that will temporatily suppress
electrical back-up or adaptive anticipation of the recovery point, in order to prevent the activation of supplementary heat

during the heat pump’s recovery. (See Note A-9.36.3.6.(7).)
9.36.3.7. Humidification

1) Whete an HVAC system is equipped with a means for adding moisture to maintain specific humidity levels, an

automatic humidity control device shall be provided.

9.36.3.8. Heat Recovery from Dehumidification in Spaces with an Indoor Pool or Hot

Tub

(See Note A-9.36.3.8.)

1) Except as provided in Sentences (2) and (3), spaces containing an indoot pool ot hot tub shall be equipped with air
exhaust systems conforming to Sentence (4) at design conditions. (See also Article 9.25.4.2.)

2) Spaces containing an indoor pool need not comply with Sentence (1), provided a stationary mechanical ot desiccant
dehumidification system is installed that provides at least 80% of the dehumidification that would result from
compliance with Sentence (1).

3) Spaces containing an indoot pool ot hot tub having a total water surface area of less than 10 m?need not comply with
Sentence (1), provided they ate equipped with a cover having a nominal thermal resistance not less than 2.1 (m?-K)/W.
4) Heat-recovery systems used to meet the requirements of Sentence (1) shall

a) be capable of recovering at least 40% of the sensible heat from exhausted air when tested in accordance with AHRI
1060 (I-P), “Performance Rating of Air-to-Air Exchangers for Energy Recovery Ventilation Equipment,” (see Note A-
9.36.3.8.(4)()), ot

b) have a sensible-heat-recovery efficiency complying with Sentence 9.36.3.9.(3) when tested in accordance with
CAN/CSA-C439, “Rating the Performance of Heat/Energy-Recovery Ventilators.”

5) The sensible heat, in kW, refetred to in Clause (4)(a), which is the sensible heat content of the total quantity of

exhausted air, shall be calculated as follows:

Sensible Heat = 0.00123 - Q - (T. — T,)

where
Te = temperature of exhausted air before heat recovery, in °C,
To = outdoor 2.5% January design temperature as listed in Appendix C, in °C, and

Q = rated capacity of exhaust system at normal temperature of exhausted ait, in L/s.
9.36.3.9. Heat Recovery from Ventilation Systems
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1) This Article applies where a self-contained mechanical ventilation system is installed whose principal exhaust
component is equipped with heat-recovery capability. (See Note A-9.36.3.9.(1).)

2) Where an integrated mechanical system (IMS) with a heat-recovery ventilator provides the principal exhaust
ventilation, the IMS shall

a) be tested in accordance with CSA P.10, “Performance of Integrated Mechanical Systems for Residential Heating and
Ventilation,” and

b) have a minimum overall thermal performance factor conforming to Table 9.36.3.10.

3) When tested in conformance with the low-temperature thermal and ventilation test methods described in CAN/CSA-
C439, “Rating the Performance of Heat/Energy-Recovery Ventilators,” heat-recovery ventilators described in Sentence
(1) shall have a sensible heat-recovery efficiency of

a) at least 60% at an outside air test temperature of 0°C for locations with a 2.5% January design temperature greater
than ot equal to -10°C, and

b) at least 60% at an outside air test temperature of 0°C and at least 55% at an outside ait test temperature of -25°C for
locations with a 2.5% January design temperature less than -10°C.

(See Note A-9.36.3.9.(3).)

4) The requirements of Sentence (3) shall be met using a principal ventilation rate not less than that required in Section

9.32. (See Note A-9.36.3.9.(3).)
9.36.3.10. Equipment Efficiency

1) HVAC equipment and components shall comply with the petformance requirements stated in Table 9.36.3.10.
(See Note A-9.36.3.10.(1).)

Table 9.36.3.10.
HVAC Equipment Performance Requirements
Forming Part of Sentences 9.36.3.9.(2) and 9.36.3.10.(1)

Type of Equipment Eve;/ating or Cooling Capacity, —ggtear;%r;gnce Testin Minimum Performance()
Air-Cooled Unitary Air Conditioners and Heat Pumps — Electrically Operated
SEER =14.5
Split system <19 CSA C656 EER=115
HSPF V=71
SEER =14
Single-package system <19 CSA C656 EER =11
HSPFV=7.0
'jal"i‘gémps’ splitand single- |5 19 See Tables 5.2.12.1.-A to -P of Division B of the NECB
Air conditioners, all electrical
phases, split and single- =19 See Tables 5.2.12.1.-A to -P of Division B of the NECB

package

Single-Package Vertical Air Conditioners (SPVAC) and Heat Pumps (SPVHP)

SPVAC and SPVHP in cooling
mode

<19 CAN/CSA-C746 EER=11

This document is for information only and does not form part of the legally enforceable BC Building Code.
Ministerial Order BA 2023 8 is available in the Gazette Part 1 on belaws.gov.be.ca
Page 21 of 68


https://www.bclaws.gov.bc.ca/civix/document/id/bcgaz1/bcgaz1/886022321

BC Building Code 2018-Revision 5 February 16, 2023

SPVAC and SPVHP in heating <19 COPh >33
mode —
SPVAC and SPVHP =19 See Tables 5.2.12.1.-A to -P of Division B of the NECB

Water-Cooled Unitary Air Conditioners and Heat Pumps — Electrically Operated

Ground-source and water-
source heat pumps

open loop COPc =4.75, COPh 2
3.6
<40 CAN/CSA-C13256-1
closed loop COPc¢ =3.93, COPh 2
3.1
Water-to-water heat pumps
open loop COPc 2 5.60, COPh 2
3.4
<40 CAN/CSA-C13256-2
closed loop COPc 24.21,COPh =
28
< COPc = 3.28, COPh 2
42
Internal water-loop heat pumps CAN/CSA-C13256-1
COPc = 3.52, COPh 2
>5and <40
42
<19 ANSI/AHRI 210/240 COP =3.54, ICOP = 3.60

Water-cooled air conditioners —

all types =19 See Tables 5.2.12.1.-A to -P of Division B of the NECB

Direct-Expansion Ground-Source Heat Pumps — Electrically Operated

Direct-expansion ground- EER=13.0

source heat pumps <21 CSACT748
COPh =31

Packaged Terminal Air Conditioners (PTAC) and Heat Pumps (PTHP)

PTAC - all types and modes

All capacities See Tables 5.2.12.1.-A to -P of Division B of the NECB

PTHP - all types and modes

Room Air Conditioners and Room Air Conditioner Heat Pumps

<23 CEER>11.0
=23and<4.1 CEER=>10.9
Louvered, without reverse cycle | =4.1and<5.9 CEER =>10.7
259and<8.2 CEER=294
28.2and < 10.6 CEER=29.0
<23 CEER 210.0
>23and<3.2 CSA C368.1 CEER=29.6
gzélouvered, without reverse >32and <41 CEER>95
=241and<5.9 CEER=9.3
259and<10.6 CEER=294
<5.9 CEER=29.8
Louvered, with reverse cycle
259and<10.6 CEER=29.3
<41 CEER=29.3
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Non-louvered, with reverse >41and<106 CEER>8.7
cycle e
Room air conditioner, casement All capacities CEER 295
only ~capacies -
S%%T air conditioner, casement All capacities CEER > 10 4
Boilers
Must be equipped with
Electric boilers <88 — automatic water
temperature control®@
<88 CAN/CSA-P.2 AFUE = 90%
Gas-fired boilers® =88 ANSI/AHRI 1500 or DOE 10 Et=83%
and <733 CFR, Part 431, Subpart E,
Appendix A
<88 CAN/CSA-P.2 AFUE = 86%
Oil-fired boilers >88and <733 ANSI/AHRI 1500 or DOE 10
CFR, Part 431, Subpart E, Et > 83%

Appendix A

Warm-Air Furnaces, Combination Warm-Air Furnace/Air-conditioning Units, Duct Furnaces and Unit

Heaters

< 66 using single-phase electric
current

CAN/CSA-P.2

AFUE 2 95% and must be
equipped with a high-
efficiency constant torque
or constant airflow fan
motor

Gas-fired warm-air furnaces® Et>78.5%
< 66, through-the- wall furnace AFUE > 90%
< 66 using three-phase electric AFUE > 78% or Et = 80%
current ANSI| 721.47/CSA 2.3
> 66 and < 117.23 Et > 80%
Commercial gas-fired outdoor
packaged furnaces (rooftop >66 and < 117.23 CAN/CSA-P.8 Et > 80%
units)®
Gas-fired duct furnaces® <117.23 ANSI Z83.8/CSA 2.6 Et>81%
Gas-fired unit heaters®) <117.23 CAN/CSA-P.11 Et >82%
Oil-fired warm-air furnaces <66 CAN/CSA-P.2 AFUE = 85%
Oil-fired duct furnaces and unit | CSA B140.4 Et>81%
heaters — I
e ] < 87.9if boiler-based
ombined space- and water- : : Y _
heating Systems (Combos) < 732 |f based on service CAN/CSA Pg TPF m
water heater
Integrated mechanical systems | All capacities CSAP.10 OTPF =0.85
Must be equipped with a
Electric furnaces <66 No energy performance test high-efficiency constant

required

torque or constant airflow
fan motor
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Other
Gas-ﬁrtged fireplaces and FE > 50%. see
stoves® S 2
heating - CANICSA-P.4.1 entence
decorative®(® See Sentence (2
EPA 40 CFR, Part 60,
Solid-fuel-burning space- . Subpart AAA and Subpart ®)
heating equipment(”) <500 kW output capacity QQQQ, CSA B415.1, or EN
303-5
< 16.6 L/day EF>1.35
>16.6 and < 21.3 L/day EF >1.50
Dehumidifiers >21.3 and < 25.5 L/day CAN/CSA-C749 EF >1.60
>25.5 and < 35.5 L/day EF>1.70
> 35.5and < 87.5 L/day EF>2.50
Unitary electric resistance All capacities No energy performance test _
space heaters(®) Al capacilies required

Notes to Table 9.36.3.10.:

(™ The symbols and abbreviations that appear in this column have the following meanings:

AFUE = annual fuel utilization efficiency

CEER = combined energy-efficiency ratio, in (Btu/h)/W

COPc = coefficient of performance in cooling mode, in W/W

COPh = coefficient of performance in heating mode, in W/W

EER = energy-efficiency ratio, in (Btu/h)/W

EF = enerqy factor, in %/h

Et =thermal efficiency

FE = fireplace efficiency

HSPF V = heating seasonal performance factor for region V (see map in CSA C656), in (Btu/h)/W

ICOP = integrated coefficient of performance, in W/W

OTPF = overall thermal performance factor

SEER = seasonal energy-efficiency ratio, in (Btu/h)/W

TPF = thermal performance factor

(@ An automatic water temperature control device adjusts the temperature of the water in the boiler so that
the heat supplied corresponds more closely to the heat demanded under varying outdoor temperatures.

®) Includes propane.

) See Sentence (3).

() Decorative gas-fired fireplaces and stoves are vented decorative gas appliances that are marked as such
on their rating plate and that comply with ANSI Z21.50/CSA 2.22, “Vented decorative gas appliances.”

) Decorative gas-fired fireplaces and stoves shall not be used to satisfy heating requirements or as part of
the heating system required by Section 9.33.

() Does not include stoves with an oven whose volume is greater than 0.028 m3.

&) Minimum performance values are omitted from the Table in cases where the referenced standard itself
contains such requirements. Equipment tested to the referenced standards provides an acceptable level of
energy performance.

©) See Sentence 9.36.3.6.(3).

2) Natural gas and propane fireplaces shall be

a) direct-vent (sealed), and

b) pilot-on-demand, interrupted or intermittent ignition systems without a standing pilot light.

3) The heat source component of combined space- and service water heating systems that are not within the scope of

CAN/CSA-P.9, “Test method for determining the performance of combined space and water heating systems

(combos),” shall meet the performance requirements stated in Table 9.36.3.10. for the applicable equipment type. (See

Note A-9.36.3.10.(3).)
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9.36.3.11. Solar Thermal Systems

1) Space-heating systems that use solar thermal technology shall conform to the manufacturer’s design requirements and
installation procedures.

2) Service water heating systems that use solar thermal technology shall be installed in accordance with the Book 11
(Plumbing Systems) of this Code.

3) Hot water storage tanks associated with the systems referred to in Sentence (2) shall be installed in a conditioned space.

9.36.4. Service Water Heating Systems

9.36.4.1. Scope and Application

1) This Subsection is concerned with the efficient use of enetgy by systems used to heat service watet for household use
as well as for indoor pools and hot tubs.
2) Where service water heating equipment ot techniques other than those desctibed in this Subsection are used, the

building shall be designed and constructed in accordance with the energy efficiency requirements of the NECB.
9.36.4.2. Equipment Efficiency

1) Service water heaters, boilers, pool heaters and storage tanks shall comply with the petformance requirements stated in
Table 9.36.4.2. (See Note A-9.36.4.2.(1).)

2) Hot service water storage tanks not listed in Table 9.36.4.2. shall be covered with insulation having a minimum
thermal resistance of 1.8 (m2-K)/W.

Table 9.36.4.2.
Service Water Heating Equipment Performance Requirements
Forming Part of Sentences 9.36.4.2.(1) and (2)

Type of Equipment Input(® Performance Testing Standard | Performance Requirement(@

Storage-Type Service Water Heaters

<12 KW (Vr > 50 L but < 270 SL <35 +(0.20 V) (top inlet)
L) SL <40 + (0.20 Vr) (bottom inlet)
CAN/CSA-C191 SL < (0.472 Vr) - 38.5 (top inlet)
<12 KW (Vr > 270 L but < 454
Electric L) SII. tS) (0.472 Vr) - 33.5 (bottom
Inle

ANSI Z21.10.3/CSA 4.3 or DOE

>12 kW 10 CFR, Part 431, Subpart G, SL <0.30 +(102.2 Vs)
Appendix B
Heat pump water heaters | <24 Aand <250V CAN/CSA-C745 EF =21
< 22 kW and first-hour rating <

UEF > 0.3456 — (0.00053 Vs)®)

68 L

< 22 kW and first-hour rating =

68 Lbut<193L
Gas-fired® CAN/CSA-P.3

UEF > 0.5982 - (0.00050 Vs)®

< 22 kW and first-hour rating =
193 L but <284 L

UEF > 0.6483 — (0.00045 Vs)*)

< 22 kW and first-hour rating =
284 L

UEF > 0.6920 — (0.00034 Vs)*)
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> 22 kW but < 30.5 kW and Vr y
<454 | UEF > 0.8107 — (0.00021 Vs)®
> 922 kW DOE 10 CFR, Part 431, Et=90% and SL < 0.84 [(1.25

Subpart G, Appendix A

Q) +(16.57 VWVr)]

< 30.5 kW and first-hour rating
<68 L

< 30.5 kW and first-hour rating
268 L but<193 L

< 30.5 kW and first-hour rating

EF > 0.68 — (0.0005 Vr) or UEF
20.2509 - (0.00032 Vis)

EF > 0.68 — (0.0005 Vr) or UEF
2(.5330 - (0.00042 Vs)

EF > 0.68 — (0.0005 Vr)

CAN/CSA-B211 for EF or or UEF > 0.6078 —
.y 2193 L but<284 1L CANICSA-P.3 for UEF (0.00042 Vs)
il-fire
) . EF =0.68 —(0.0005 Vr)
i ’;‘gkaW and first-hour rating or UEF = 06815 —
Z204L (0.00037 Vs)
> 30.5 kW but <40.99 kW and UEF >0.6740 -
Vr<454 L (0.00035 Vs)
> 40.99 KW DOE 10 CFR, Part 431, Et=>80%and SL<(1.25Q) +
e Subpart G, Appendix A (16.57 \Vr)
Tankless Service Water Heaters
<58.56 kW, Vr<7.6 L and
max. flow rate < 6.4 L/min UEF 2 0.86
CAN/CSA-P.3
) <58.56 kW, Vr<7.6 L and
Gas-fired max. flow rate = 6.4 L/min UEF 2 0.87
>58.56 kW, Vr<37.85L and DOE 10 CFR, Part 431, Et > 04,
input rate to Vr ratio = 309 W/L Subpart G, Appendix C ===
DOE 10 CFR, Part 430
(5) ’ ’ _
<61.5 kW Subpart B, Appendix E EF = 0.59 - (0.0005 Vr)
Qil-fired ANSI Z21.10.3/CSA 4.3 and
Other DOE 10 CFR, Part 431, Et=>80%
Subpart G
Electric — — ®
Combined space- and < 87.9 kW if boiler-based
water-heating systems <73.2 kW if based on service CAN/CSA-P.9 TPF =0.80
(combos) water heater
Integrated mechanical N CSA P10 OTPF =0.85
systems
Pool Heaters
Gas-fired® <172k ANSI 221 SBICOAT0rCA 1 gt > g9,
Qil-fired — CSA B140.12 Et=78%

Notes to Table 9.36.4.2.:

M1 kW = 3412 Btu/h

) The symbols and abbreviations used in this column have the following meanings:
EF = energy factor

Et = thermal efficiency with a 38.9°C (70°F) water temperature difference

OTPF = overall thermal performance factor

Q = nameplate input rate, in kW

SL =standby loss, in W
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TPF = thermal performance factor

UEF = uniform energy factor

Vr = rated nominal storage volume, in L

Vs = measured storage volume, in L

®) Includes propane.

@ Industry and regulators are transitioning from using EF to UEF as the metric to evaluate service water
heater performance. While this Code sets out performance requirements for gas-fired storage-type service
water heaters within the scope of CAN/CSA-P.3 in terms of UEF, the “Energy Efficiency Requlations” set out
performance standards for such service water heaters in terms of both EF and UEF.

®) Consistent with the U.S. Congress “National Appliance Energy Conservation Act of 1987.”

® No standard addresses the performance efficiency of electric tankless service water heaters; however, their
efficiency typically approaches 100%.

3) Except for components that are required to be installed outdoors, service water heating equipment shall be installed

in a conditioned space. (See Note A-9.36.4.2.(3).)
9.36.4.3. Solar Domestic Hot Water Systems

1) Setvice water heating systems that use solar thermal technology shall conform to the manufacturer’s design
requirements and installation procedures.

2) Service water heating systems that use solar thermal technology shall be installed in accordance with the Book 11
(Plumbing Systems) of this Code.

3) Hot water storage tanks associated with the systems referred to in Sentence (2) shall be installed in a conditioned space.
9.36.4.4. Piping

1) The first 2 m of outlet piping downstream and of inlet piping upstream leading from a storage tank or heating vessel
shall be covered with piping insulation that is at least 12 mm thick.

2) All piping forming part of a continuously opetating recirculating service water heating system shall be covered with
piping insulation that is at least 12 mm thick.

3) Whete piping forming part of the setvice water heating system is located outside the building envelope ot in an
unconditioned space, it shall be insulated to a thermal resistance not less than the effective thermal resistance required

for the exterior above-ground walls.
9.36.4.5. Controls

1) Service water heating systems with storage tanks shall be equipped with automatic temperature controls capable of

adjustment between the minimum and maximum temperature settings permitted for the intended use.
9.36.4.6. Indoor Swimming Pool Equipment Controls

1) Heaters for indoot swimming pools shall be equipped with

a) a thermostat, and

b) a readily accessible and cleatly labeled device that allows the heater to be shut off without adjusting the thermostat
setting.

2) Pumps and heaters for indoor swimming pools shall be equipped with time switches or other types of controls that
can be set to automatically turn off the pumps and heaters when their operation is not required.

(See Note A-9.36.4.6.(2).)
9.36.5. Energy Performance Compliance
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9.36.5.1. Scope and Application

1) This Subsection is concerned with modeling the energy performance of components, systems and assemblies,
including heat gains from internal loads described in Sentence 9.36.5.4.(4), that are addressed in the scope of the
prescriptive requirements in Subsections 9.36.2. to 9.36.4. and that are installed in buildings described in Sentence
9.36.1.3.(3).

2) Internal loads other than those described in Sentence 9.36.5.4.(4) shall be excluded from the petformance compliance
calculations as they relate to

a) the lighting of unconditioned spaces,

b) exterior lighting, and

c) the ventilation of unconditioned spaces.

9.36.5.2. Definitions

(See Note A-9.36.5.2.)

1) For the purpose of this Subsection, the term “reference house” shall mean a hypothetical replica of the proposed
house design using the same energy sources for the same functions and having the same environmental requirements,
occupaney, climatic data and operating schedules, but made to comply with all applicable prescriptive requirements of

Subsections 9.36.2. to 9.36.4., not including Tables 9.36.2.6.-C, 9.36.2.7.-D, and 9.36.2.8.-C.

2) For the purpose of this Subsection, the term “proposed house” shall mean a modeled replica of the actual house

under consideration, in which some elements covered in Subsections 9.36.2. to 9.36.4. are specific to the actual house

while other elements not covered in those Subsections, but that are necessary for the calculation of the annual energy

consumption, are assigned default values.

9.36.5.3. Compliance

1) The performance compliance calculations shall determine the annual energy consumption of the proposed house and

the house energy target of a reference house in accordance with

a) this Subsection, or

b) the EnerGuide Rating System, version 15, and Sentence (2).

(See Note A-9.36.5.3.(1).)

2) Except as permitted by Sentence (7), the annual energy consumption of the proposed house in comparison to the

house energy target of the reference house shall demonstrate a percent improvement in accordance with Table 9.36.6.3.

G. (See Note A-9.36.5.3.(2).)
3) Except for Tables 9.36.2.6.-C, 9.36.2.7.-D, and 9.36.2.8.-C, in establishing the house energy target, building

components, systems and assemblies shall be accounted for in accordance with the prescriptive requirements of
Subsections 9.36.2. to 9.36.4. for the climate zone under consideration.

4) In establishing the annual energy consumption, building components, systems and assemblies that are addressed in the
scope of the prescriptive requirements of Subsections 9.36.2. to 9.36.4. shall be accounted for the climate zone under
consideration.

5) Wherte the construction techniques ot building components, systems or assemblies used are more energy-efficient than
those prescribed by the prescriptive requirements, the performance compliance calculations are permitted to take this
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increased performance level into account in the determination of the annual energy consumption, provided it can be
quantified and is not dependent on occupant interaction.
6) Both the proposed and reference houses shall be modeled using the same climatic data, soi/ conditions, operating
schedules in Article 9.36.5.4. and temperature set-points.

7) For log homes, the annual enerov consumption of the proposed house shall not exceed the house energy target of the

reference house. (See Note A-9.36.5.3.(2).)

9.36.5.4. Calculation Methods

1) Except as provided in Sentence (2), the energy model calculations shall account for the annual energy consumption of
systems and equipment required for

a) space heating,

b) ventilation,

c) service water heating, and

d) where installed, space cooling.

(See Note A-9.36.5.4.(1).)

2) Redundant or back-up equipment for the systems and equipment listed in Sentence (1) is permitted to be excluded
from the energy model, provided it is equipped with controls and is not required to meet the space-conditioning load of
the house. (See Note A-9.36.5.4.(2).)

3) The schedules used in the energy model shall

a) be based on a time interval not greater than one hour, where the energy model evaluates the performance of the house
over houtly intervals, or

b) be applied in an hourly-bin model then averaged, where the energy model does not evaluate the performance of the
house over houtly intervals.

4) The energy model calculations shall account for the loads due to heat gains from occupants, lighting and

miscellaneous equipment, which shall be fixed for every day of the vear, by

a) following the schedule provided in Table 9.36.5.4., and

b) increasing the loads for each hour by 3.58 W per square metre of floor area in common spaces, if applicable.

Table 9.36.5.4.
Default Schedule for Internal Heat Gain Loads"
Forming Part of Sentence 9.36.5.4.(4)

Houses without a Secondary Suite»

Average Load, in W, Before Noon

12a.m.| 1am. 2am. 3am. 4am. 5am. 6a.m. 7am. 8am. 9am. 10am.| 11am.

646 | 454 | 452 | 431 | 429 | 450 | 52 | 597 | 6% | 724 | 745 | 81

Average Load, in W, After Noon

12pm. | 1pm. 2p.m. 3p.m. 4p.m. 5p.m. 6 p.m. 7p.m. 8 p.m. 9p.m. 10pm. [ 11pm.

815 768 738 749 760 895 159 | 1305 | 1288 | 1218 | 981 783

Each Dwelling Unit in Residential Buildings with Two or More Dwelling Unitse
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Average Load, in W, Before Noon

12am.| 1am. 2a.m. 3a.m. 4a.m. 5a.m. 6a.m. 7am. 8a.m. 9a.m. 10a.m.| 11am.

397 | 284 | 283 | 270 [ 269 | 282 | 324 | 368 | 426 | 442 | 4556 | 493

Average Load, in W, After Noon

12p.m.| 1p.m. 2p.m. 3p.m. 4 p.m. 5p.m. 6 p.m. 7 p.m. 8 p.m. 9p.m. 10p.m. | 11p.m.

496 468 451 451 463 243 697 83 K] 732 593 4t

Notes to Table 9.36.5.4.:
() The schedule indicates at what time of day the heat gains from the metabolic activity of the occupants and
occupant-dependent appliance, lighting and receptacle electrical loads are present; it does not account for

heat gains from exterior lighting, lighting of unconditioned spaces, service water heating systems and HVAC

equipment.
@) See Note A-Table 9.36.5.4.

5) The energy model calculations shall account for the following space-heating temperature set-points:

a) 20°C in all living spaces above the basement,

b) 19°C in basements and common spaces, and

) 15°C in crawl spaces intended to be conditioned spaces.

6) The energy model calculations shall account for a space-cooling temperature set-point of 25°C in all conditioned spaces
served by the cooling system.

7) The energy model calculations shall account for a thermostatic control that responds to fluctuations of £0.5°C from
the temperature set-point. (See Note A-9.36.5.4.(7).)

8) If a computer program is used to carry out the compliance calculations, the calculation methods employed in the
energy model shall

a) be used for both the reference and proposed houses, and

b) be tested in accordance with ANSI/ASHRAE 140, “Evaluation of Building Energy Analysis Computer Programs,”
with variations in the computer program from the range recommended therein reported in accordance with Division C.
9) The proposed and reference houses shall both be modeled using the same approach and assumptions, except where
building components or energy efficiency features are permitted by this Subsection to be different.

10) The energy model calculations shall account for the effect of airtightness in accordance with Sentence 9.36.5.10.(10)

or Article 9.36.7.3., as applicable.

11) The energy model calculations shall account for heat transfer through elements separating conditioned space from

unconditioned space, the exterior or the ground.
9.36.5.5. Climatic Data

1) To calculate the effect of heating and cooling consumption, the energy model calculations shall be petformed using
climatic data measured at time intervals no greater than one hour for one year (8 760 hours) based on the average of at
least 10 years of measured data collected at the weather station nearest to the region in which the proposed house is
located. (See Note A-9.36.5.5.(1).)

2) For urban regions with several climatic data sets and for locations for which climatic data are not available, the enetgy

model calculations shall be performed using climatic data that best represent the climate at the building site.
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3) The energy model calculations shall account for ground reflectance by
a) increasing ground reflectance due to snow cover in a ratio of 30% without snow cover and 70% with snow cover, or

b) taking into account changes in ground reflectance throughout the heating season.
9.36.5.6. Building Envelope Calculations

1) For each hour of the year, the energy model calculations shall account for heat transfer through wall assemblies, roof-
ceiling assemblies, including attics where applicable, and exposed floor assemblies due to the thermal characteristics of
the particular assembly and thermal bridging.

2) The following building envelope assemblies and components shall be addressed in the energy model calculations:

a) above-ground walls and roof-ceiling assemblies,

b) floors and walls in contact with the ground, and

¢) doors, windows and skylights.

(See Subsection 9.36.2.)

3) For each wall assembly, fenestration component, roof-ceiling assembly and exposed floor assembly, the energy model
calculations shall account for

a) the area of the interior side of the insulated surface,

b) emissivity, and

c) the effective thermal resistance or overall thermal transmittance, as applicable.

4) The energy model calculations shall account for the effect that each assembly in contact with the ground has on
below-grade heat transfer due to

a) the geometry of the foundation,

b) svi/ conditions (see Note A-1.1.3.1.(1)), and

c) the configuration of the insulation.

5) The energy model calculations shall account for heat transfer through fenestration separating conditioned spaces from
the outdoors, including skylights, while accounting for both temperature difference and transmission of solar radiation
based on

a) orientation as a function of azimuth and tilt of the surface,

b) area of frame opening and glazed area,

c) overall thermal transmittance, and

d) solar heat gain coefficient.

6) Where the energy model calculations account for the effect of thermal mass, the contents of the house shall be
excluded. (See Note A-9.36.5.6.(0).)

7) The energy model calculations shall account for the presence of thermally active walls, floors and ceilings with
embedded conditioning systems that form part of the building envelope.

8) Where skylights are installed in the roof, the gross roof area shall be determined in accordance with Sentence
9.36.2.3.(1).

9) Skylights shall be considered to have no shading.
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10) The energy model calculations shall account for the effects of exterior permanent and fixed shading only on solar
heat gain from fenestration.
11) The ratio of fenestration area to opaque area of doors shall be the same for the proposed and reference houses.

(See Note A-9.36.5.6.(11).)
9.36.5.7. HVAC System Calculations

1) The energy model calculations shall account for the energy consumption of each heating, ventilating and, where
installed, cooling system for each hour of the year. (See Note A-9.36.5.7.(1).)

2) Each heating system and, where installed, cooling system shall be accounted for separately in the enetgy model
calculations.

3) Conditioned spaces in both the reference and proposed houses shall be modeled as being

a) heated, where only heating systems are provided in the proposed house,

b) cooled, where only cooling systems are provided in the proposed house, or

¢) heated and cooled, where complete heating and cooling systems are provided in the proposed house.

4) The performance requirements stated in Table 9.36.3.10. shall be used in the energy model calculations.

5) Where duct and piping losses atre accounted for in the energy model calculations, they shall be included for both the
proposed and reference houses and calculated the same way for both houses. (See Note A-9.36.5.7.(5).)

6) The same time petiods shall be used in the simulation of the operation of the ventilation system for both the
proposed and reference houses.

7) During the heating season, any solar and internal heat gains that cause an increase in space temperature beyond 5.5°C
above the setpoint shall be

a) excluded from the energy model calculations, or

b) calculated as being vented from the house.

8) The energy model calculations shall account for the part-load performance of equipment, including electrical
consumption.

9) The energy model calculations shall account for the heat-recovery efficiency of heat-recovery ventilators using a

minimum of 2 data test points derived from testing in accordance with Clause 9.36.3.9.(3)(a) or (b), as applicable.
9.36.5.8. Service Water Heating System Calculations

1) The energy model calculations shall account for the energy consumption of all service water heating systems.

2) The performance requirements stated in Table 9.36.4.2. shall be used in the energy model calculations.

3) Whete piping or standby losses are accounted for in the energy model calculations, they shall be included for both the
proposed and reference houses, including their effect on space heating and cooling, and calculated the same way for
both houses.

4) The energy model calculations shall use a supply cold water temperature, in °C, that is

a) equal to —0.002 (HDD) + 20.3, where HDD < 7 999,

b) equal to 4.3, where HDD = 8 000, or

¢) determined based on the ground and air temperatures in the climatic data file.
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5) Except as provided in Sentence (8), the energy model calculations shall use a setvice water delivery temperature of

55°C. (See Note A-9.36.5.8.(5).)

6) For hot service water usage other than for showering, the energy model calculations shall take into account the

service water heating use schedule presented in Table 9.36.5.8. using a load of
a) 97 L/ day for houses without a secondary suite, or

b) 65 L/day for each dwelling unit in residential buildings with two or more dwelling units.

Table 9.36.5.8.
Default Schedule of Service Water Heating Use
Forming Part of Sentence 9.36.5.8.(6)

Type of Small
Residential Distribution of Hourly Draws on Service Water Heating, L/h
Building

12am.| 1am. 2am. 3am. 4am. 5am. 6a.m. 7am. 8a.m. 9am. | 10am.| 11am.
Houses without a 0 0 0 0 0 0 0 2.2 8.6 12.9 23.7 11.9
secondary suite
(97 Liday/house) 12pm. [ 1pm. 2p.m. 3p.m. 4p.m. 5p.m. 6 p.m. 7p.m. 8p.m. 9p.m. | 10pm.| 11p.m.

32 11 22 54 97 6.5 6.5 2.2 11 0 0 0

Each dwelling unit | 12am.| 1am. 2a.m. 3am. 4am. 5am. 6a.m. 7am. 8am. 9am. | 10am.| 11am.
in residential
buildings with two 0 0 0 0 0 0 0 14 | &1 | 886 | 158 | 18
or more dwelling 12pm. [ 1pm. 2p.m. 3p.m. 4 p.m. 5p.m. 6 p.m. 7p.m. 8p.m. 9pm. | 10pm.| 11pm.
units (65 L/day/ 0

dwelling unit) 22 0r 14 38 6.5 4.3 43 14 0r 0 0

7) The energy model calculations shall take into account daily hot service water usage for showering

a) at 7 a.m. for 15 mins for houses without a secondary suite, or

b) at 7 a.m. for 10 mins for each dwelling unit in residential buildings with two or more dwelling units.

8) The energv model shall set the service water delivery temperature for showering to 41°C at the shower head, with a

flow rate of 7.6 I./min.

9.36.5.9. General Requirements for Modeling the Proposed House

1) Except where petmitted by Articles 9.36.5.10. to 9.36.5.12., the energy model calculations for the proposed house
shall be consistent with the proposed construction specifications for that house with regard to

a) fenestration and opaque building envelope assembly type, effective thermal resistance and areas,

b) HVAC system types and capacities, and

c) service water heating system types and capacities.

(See Note A-9.36.5.9.(1).)
9.36.5.10. Modeling Building Envelope of Proposed House

1) Except as provided in Sentences (2) and (3), the energy model calculations for the proposed house shall be consistent
with the proposed construction specifications for that house with regard to

a) the area of the above-ground portion of foundation walls,

b) the effective thermal resistance of above-ground walls, ceilings below attics, roof assemblies and 74 joists,

¢) the maximum overall thermal transmittance of doors, as calculated in accordance with Sentence 9.36.2.2.(3),
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d) the effective thermal resistance of below-ground walls and slabs-on-ground,

e) exterior walls, roof-ceiling assembly, doors, walls, exposed floors, and floors in contact with the ground,

f) distribution, orientation and area of fenestration and doors, as calculated in accordance with Article 9.36.2.3.,

@) solar heat gain coefficient and overall thermal transmittance of fenestration, as calculated in accordance with Sentence
9.36.2.2.(3),

h) configuration of insulation in assemblies in contact with the ground, and

i) effective thermal resistance of foundation walls.

2) Except for penetrations, slab-on-ground edge insulation and assemblies with embedded heating pipes, where a building
envelope component or assembly covers less than 2% of the total area of the assembly type to which it belongs, its
thermal characteristics are not required to be calculated as belonging to a distinct assembly, provided the atea of the
component or assembly is included in an adjacent assembly having the same orientation.

(See Note A-9.36.5.10.(2).)

3) Building envelope assemblies with the same thermal characteristics and otientation are not requited to be calculated as
distinct assemblies, provided their area is included in an adjacent assembly.

4) Building envelope assemblies and components separating conditioned space from enclosed unconditioned space shall
have a solar heat gain coefficient equal to 0.

5) Except as stated in Sentence 9.36.5.6.(9), the energy model calculations for the proposed house shall account for the
effects of exterior permanent and fixed shading devices, including fins, overhangs, and light shelves, on solar heat gain.
6) Where thermal mass is included in the energy model calculations for the proposed house, it shall be set as

a) the specified mass up to the inside edge of insulation in exterior walls, the mass of interior walls, the mass up to the
centre-line of party walls, and the mass of floors, as applicable,

b) the specified mass of the building envelope assembly, where the energy model calculations include a transient analysis
of thermal transfer of the entire building envelope assembly, or

¢) a default value of 0.060 MJ/(m?x°C).

7) Extetior walls, roofs and exposed floots shall have a solar absorptance of 0.4.

8) The orientation of the foundation of the proposed house as constructed shall be within 22.5° of the otientation used in
the energy model calculations.

9) The airtightness value used in the energy model calculations for the proposed house shall be

a) 3.2 air changes per hout at 50 Pa pressure differential, where the construction complies with Section 9.25.,

b) 2.5 air changes per hour at 50 Pa pressure differential, where it can be shown that the azr barrier system is constructed in
accordance with Subsection 9.25.3. and Articles 9.36.2.9. and 9.36.2.10., or

c) the airtightness determined in accordance with Sentence 9.36.7.3.(1).

10) For compliance with Clause (9)(c), a design airtightness value shall be assigned for use in the energy model until the

actual airtightness has been measured.
9.36.5.11. Modeling HVAC System of Proposed House

1) Where multiple HVAC systems setve a single space, the energy model calculations for the proposed house shall call

each system in the order of priority established by the system control in the proposed house.
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2) Where a heat pump is included in the proposed house, the energy model calculations shall include

a) the effect of the source temperature on the heat pump’s efficiency, and

b) the temperature at which the heat pump shuts down.

3) Permanent supplementary heating systems that are operated by a thermostat or automatic control shall be included in
the energy model calculations for the proposed house.

4) The performance charactetistics of the heat-recovery ventilation system of the proposed house shall be as specified at
not less than the principal ventilation rate required for a system designed in accordance with Section 9.32.

5) The ventilation system shall be modeled as operating 8 hours a day at the principal ventilation rate.

6) The energy model calculations shall determine the required principal ventilation rate, in L/s, in accordance with
Article 9.32.3.3. based on the number of bedrooms in the proposed house.

7) The energy model calculations may include duct and piping losses, taking into account the properties of the specified
duct and piping insulation of the proposed house.

8) The energy model calculations shall include a heating system and, where installed, a cooling system sized according to
the specifications for the proposed house.

9) The energy model calculations shall include the effect of part-load petformance of equipment using

a) the same modeled part-load performance data used for the reference house as per Clause 9.36.5.15.(6)(a),

b) the default part-load performance characteristics stated in Clause 9.36.5.15.(6)(b), or

¢) measured data for the specified equipment.

(See Note A-9.36.5.11.(9).)

10) Where a heat-recovery ventilator is installed in the proposed house, the energy model calculations shall only account
for the recovery of sensible heat using the efficiency ratings in Sentence 9.36.3.9.(3). (See Note A-9.36.5.11.(10).)

11) Except as provided in Sentence (12), where a forced-air system is installed in the proposed house, the energy

model calculations shall assume the circulation fan operates when the heating, cooling or principal ventilation system

is operating. (See Note A-9.36.5.11.(11).)

12) Where a forced-air system is installed in the proposed house and where the principal ventilation system in the
proposed house is a separate, fully ducted ventilation system, the energy model calculations shall assume the circulation
fan operates only when the heating or cooling system is operating.

13) Where the proposed house contains multiple HVAC systems, the circulation fan power shall be the sum of the
circulation fan power capacity of each system.

14) The ventilation fan power consumption shall be modeled

a) as being 2.32 W/L/s for each ventilation fan on the exhaust side and, where applicable, on the supply side, or

b) as specified, where a heat-recovery ventilator is used.

15) Where a forced-air system is installed in the proposed house, the energy model calculations shall determine the flow
rate, in L/s, of the circulation fan in the reference house by multiplying the capacity, in W, of the heating system in the
proposed house by

a) 0.0604 for heat pumps, and

b) 0.0251 for all other types of heating systems.
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16) Where a forced-air system is installed in the proposed house, the energy model calculations shall determine the
minimum electricity tequirement, in W, of the circulation fan by multiplying the flow rate, in L/s, of the circulation fan
in the reference house, determined in accordance with Sentence (15), by a factor of 2.30.

17) Where a forced-air system is installed in the proposed house, the flow rate of the circulation fan shall be modeled as
being the larger of

a) the flow rate of the circulation fan of the reference house, determined in accordance with Sentence (15), or

b) the flow rate of the circulation fan for the forced-air system specified in the design for the proposed house.

18) Except as provided in Sentence (19), where a forced-air system is installed in the proposed house, the power
capacity of the circulation fan shall be modeled as specified in the design for the proposed house.

19) Where the design for the proposed house specifies a forced-air system with a circulation fan flow rate that is

lower than that of the flow rate of the circulation fan in the reference house, as determined in accordance with Sentence
(15), the electricity capacity, in W, of the circulation fan shall be modeled as being the larger of

a) the electricity capacity specified for the circulation fan in the proposed forced-air system, or

b) the minimum circulation fan electricity capacity determined in accordance with Sentence (16).

20) For natural gas-, oil-, propane- and wood-burning heating systems, the energy model calculations shall set the

auxiliary electricity requirements, including that of combustion fans, to those specified for the proposed house.
9.36.5.12. Modeling Service Water Heating System of Proposed House

1) The service water heating system used in the energy model calculations shall be sized as specified in the design for the
proposed house.

2) The energy model calculations may include

a) piping losses, and

b) drain-water heat recovery, provided

i) the calculation of the heat recovered is based on the performance of the drain-water heat recovery unit

specified, as determined in accordance with CSA B55.1, “Test method for measuring efficiency and pressure

loss of drain water heat recovery units,” using a drain-water inlet temperature of 35°C, and

ii) whete there are one ot two above-ground showers, all of them ate served by the drain-water heat-recovety

unit, and where there are more than two above-ground showers, at least two of them are served by the drain-

water hCﬂt—I‘CC()VCIV unit.

(See Note A-9.36.5.12.(2).)

9.36.5.13. General Requirements for Modeling the Reference House

1) Except as provided in Sentence (2) and Articles 9.36.5.14. to 9.36.5.16., the energy model calculations for the
reference house shall be consistent with the prescriptive requirements of Subsections 9.36.2. to 9.36.4. with regard to
a) fenestration and opaque building envelope assembly types and areas,

b) HVAC system types and capacities, and

c) service water heating system types and capacities.

(See Note A-9.36.5.9.(1).)
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2) The energy model calculations for the reference house shall include the same values as those used for the proposed
house with regard to

a) floor area,

b) heated volume, and

¢) number and types of rooms.
9.36.5.14. Modeling Building Envelope of Reference House

1) The energy model calculations for the reference house shall include the same values as those used for the proposed
house with regard to

a) the gross area of above-ground portion of foundation walls,

b) 507/ conditions,

¢) the orientation of the foundation, and

d) the ratio of fenestration area to opaque area of doors.

2) The energy model calculations for the reference house shall use the following set values:

a) 0.060 MJ/(m?x°C) for thermal mass,

b) a solat absorptance of 0.4 for the exterior walls, roofs and exposed floors,

¢) 0.26 for the solar heat gain coefficient of fenestration,

d) an airtightness of

i) 3.0 air changes per hour at 50 Pa pressure differential for attached zones where airtichtness used for the

proposed house is determined in accordance with Sentence 9.36.7.3.(1) using the unguarded method, and

ii) 2.5 air changes per hour at 50 Pa pressure differential otherwise, and

e) the pressure exponent used for the proposed house whete this value is less than 0.67, otherwise, 0.67.

3) The effective thermal resistance and overall thermal transmittance values, as applicable, used in the energy model
calculations for the reference house shall be determined for the applicable heating degree-day zone in accordance with
a) Table 9.36.2.6.-A for walls, ceilings below attics, roof assemblies and rin joists

b) Table 9.36.2.7.-A for doots, and

c) Table 9.36.2.8.-A for below-grade walls and slabs-on-ground.

4) Except as provided in Sentences (5) and (6), the exterior walls, roof-ceiling assembly, doors, walls, exposed floors,
and floors of the reference house that are in contact with the ground shall have the same area as those of the proposed
house.

5) The area and orientation of fenestration and doors of the reference house shall be modeled as being equally
distributed on all sides of the house.

6) The gross wall area and the area of fenestration and doors of the reference house shall be determined in accordance
with Article 9.36.2.3.

7) Windows and other glazed components in the reference house shall have a maximum overall thermal transmittance as
required in Table 9.36.2.7.-A for the applicable heating degree-day category.

8) The configuration of insulation in assemblies of the reference house that are in contact with the ground shall be

modeled as conforming to Article 9.36.2.8.
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9) Foundation walls shall be modeled using the applicable effective thermal resistance values in Table 9.36.2.8.-A and as
conforming to Sentence 9.36.2.8.(2).
10) The fenestration and door area to gross wall area ratio (FDWR) of the reference house shall be
a) for houses containing 1 or 2 dwelling units,
i) as per the proposed house, where its FDWR is between 17% and 22%,
i) 17%, where the FDWR of the proposed house is less than 17%, or
iif) 22%, where the FDWR of the proposed house is greater than 22%, and
b) for buildings of residential occupancy containing more than 2 dwelling units,
i) the FDWR determined in Clause (a) for the areas determined in accordance with Sentence 9.36.2.3.(2)
and, where the FDWR determined in accordance with the calculation in Sentence 9.36.2.3.(3) only does
not exceed 40%, or
i) 40% of the gross wall area enclosing conditioned space where the area of fenestration and doors is greater
than 40% of the gross wall area enclosing conditioned space determined in accordance with
Sentence 9.36.2.3.(2).
(See Note A-9.36.5.14.(10).)

9.36.5.15. Modeling HVAC System of Reference House

1) Where multiple HVAC systems setve a single space, the energy model calculations for the reference house shall use
the same order of priority as that used for the proposed house. (See Sentence 9.36.5.11.(1).)
2) The energy model calculations for the reference house shall include the same features as those used for the proposed
house with regard to
a) the principal heating and cooling energy soutces, which are gas, electricity, oil, propane, wood or a heat pump,
b) the primary and secondary energy sources, which are gas, electricity, oil, propane, wood or a heat pump, and
¢) the ventilation rate (see Sentence 9.36.5.11.(6)).
3) Except as required in Sentence 9.36.3.8.(1), the reference house shall be modeled without a heat-recovery ventilator.
4) The ventilation system shall be modeled as operating 8 houts a day.
5) The heating system and, where installed, the cooling system shall be sized in accordance with Article 9.33.5.1.
with regard to total heat output capacity and nominal cooling capacity. (See Note A-9.36.5.15.(5).)
6) The part-load performance of HVAC equipment in the reference house shall be calculated using
a) modeled part-load performance characteristics, where applicable, or
b) the performance values for each type of system multiplied by an adjustment factor from Table 9.36.5.15.-A,
9.36.5.15.-B or 9.36.5.15.-C as follows:
i) for furnaces, by multiplying the furnace steady-state efficiency by the adjustment factor given in Table
9.36.5.15.-A,
ii) for heat pumps and air conditioners, by multiplying the heat pump steady-state coefficient of
performance by the adjustment factor given in Table 9.36.5.15.-B, and
iii) for boilers, combination space-heating and service water heating systems, and integrated mechanical
systems, by multiplying the net-full-load heating efficiency by the adjustment factor given in

Table 9.36.5.15.-C.
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(See Note A-9.36.5.15.(6).)

Table 9.36.5.15.-A

Part-Load Adjustment Factors for Furnaces
Forming Part of Subclause 9.36.5.15.(6)(b)(i)

February 16, 2023

Part-Load Ratio
Fuel Source Type of Equipment Capacity 0.15 0.4 1.0
Adjustment Factors
<65.9 kW 1.03 1.02 1.0
Warm-air furnaces
Gas > 659 kW 091 097 10
Duct furnaces and unit heaters All capacities 091 097 1.0
Qil All types All capacities 095 098 1.0
Table 9.36.5.15.-B
Part-Load Adjustment Factors for Heat Pumps and Air Conditioners
Forming Part of Subclause 9.36.5.15.(6)(b)(ii)
Part-Load Ratio
Type of Equipment 0.15 0.4 1.0
Adjustment Factors
Air-source heat pumps and air conditioners 0.72 0.86 1.0
Water-source heat pumps 093 098 10
Ground-source heat pumps 093 098 10
Table 9.36.5.15.-C
Part-Load Adjustment Factors for Boilers, Combination Systems and Integrated Mechanical Systems
Forming Part of Subclause 9.36.5.15.(6)(b)(iii)
Part-Load Ratio
Fuel Source Type of Equipment 0.15 04 1.0
Adjustment Factors
Boiler 1.03 1.02 1.0
Integrated mechanical systems!" within the scope of
CSA P 102 N/A N/A N/A
Gas Combination space- and service water heating systems within
the scope of CAN/CSA-P.9? N/A N/A N/A
Combination space- and service water heating systems not Same as qas boiler
within the scope of CAN/CSA-P.9 ¢

This document is for information only and does not form part of the legally enforceable BC Building Code.

Ministerial Order BA 2023 8 is available in the Gazette Part 1 on belaws.gov.be.ca

Page 39 of 68


https://www.bclaws.gov.bc.ca/civix/document/id/bcgaz1/bcgaz1/886022321

BC Building Code 2018-Revision 5 February 16, 2023

Table 9.36.5.15.-C (continued)
Part-Load Adjustment Factors for Boilers, Combination Systems and Integrated Mechanical Systems
Forming Part of Subclause 9.36.5.15.(6)(b)(iii)

Part-Load Ratio

Fuel Source Type of Equipment 0.15 0.4 1.0

Adjustment Factors

Boiler 1.03 1.02 1.0

Combination space- and service water heating systems within

Oil the scope of CAN/CSA-P.92 N/A N/A N/A

Combination space- and service water heating systems not
within the scope of CAN/CSA-P.9

Notes to Table 9.36.5.15.-C:
(1) Integrated mechanical systems perform all three functions of space-heating, water-heating and heat-recovery ventilation.
(2) The part-load characteristics of these types of systems shall not be accounted for in the energy model calculations.

Same as oil boiler

7) The petformance of the HVAC equipment in the reference house shall be modeled
a) as conforming to Table 9.36.3.10. for the corresponding type, fuel source and capacity of equipment in the proposed
house, or
b) where the HVAC equipment for the proposed house is not addressed in Table 9.36.3.10., as a gas warm-air furnace
with a minimum performance rating of 92% annual fuel utilization efficiency.
8) Where a heat-recovery ventilator is installed in the reference house, the energy model calculations shall only account
for the recovery of sensible heat using the efficiency ratings in Sentence 9.36.3.9.(3). (See Note A-9.36.5.15.(8).)
9) The energy model calculations shall assume all ventilation and circulation fans required to be modeled in the
reference house are equipped with permanent-split capacitor (PSC) motors.
10) Where a forced-air system is installed in the reference house, the energy model calculations shall assume the
circulation fan operates when the heating, cooling or principal ventilation system is called for.
11) Where the reference house contains multiple HVAC systems, the circulation fan power shall be the sum of the
circulation fan power capacity of each system.
12) The principal ventilation flow rate, in L/s, prescribed in Section 9.32. shall be multiplied by 2.32 W/L/s to
determine the ventilation fan power capacity, in W, to be used in the energy model calculations for each fan on the
exhaust side and, where applicable, on the supply side.
13) Where a heat-recovery ventilator is required in the reference house in accordance with Article 9.36.3.8., the
ventilation flow rate, in L./s, in the zone served by the pool ot hot tub shall be multiplied by 4.18 W/L/s to
determine the heat-recovery ventilator power, in W, to be used in the energy model calculations.
14) Whete a forced-air system is installed in the reference house, the system’s capacity, in W, shall be multiplied
by one of the following factors to determine the circulation fan flow rate, in L/s:
a) 0.0604 for heat pumps, and
b) 0.0251 for all other types of heating systems.
15) Where a forced-air system is installed in the reference house, the circulation fan flow rate, in L/s, shall be multiplied
by 2.30 W/L/s to determine the citculation fan powet capacity, in W.
16) For natural gas-, oil-, propane- and wood-burning heating systems, the energy model calculations shall set the
auxiliary electricity capacity, including that of combustion fans, to 208 W during operation.
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9.36.5.16. Modeling Service Water Heating System of Reference House

1) The energy source of the reference house’s service water heating system, which is gas, electricity, oil, propane, wood
or a heat pump, shall be the same as that for the system in the proposed house.

2) The service water heating system in the reference house shall be sized in accordance with Subsection 9.31.6. with
regard to output capacity.

3) Except as required by Table 9.36.5.16., the petformance of the setvice water heating equipment in the reference
house shall be modeled as conforming to Table 9.36.4.2. for the energy source, capacity and type of service water
heating equipment in the proposed house.

Table 9.36.5.16.
Performance of Service Water Heating (SWH) Equipment in the Reference House
Forming Part of Sentence 9.36.5.16.(3)

. \ Input for Proposed SWH Type of SWH Equipment to be Input for Reference SWH
Type of SWH Equipment in Proposed House Equipment Used for Reference House Equipment
=T732kW <22kW
Gas-fired tankless service water heater Gas-fired storage type
>732kW >22 kW
<61.5 kW <30.5 kw®
Qilfired tankless service water heater Qil-fired storage type
Other >30.5 kW
Not listed in Table 9.36.4.2. - Gas-fired storage type 222 kW (E; = 80%)

Notes to Table 9.36.5.16.:
(1) Consistent with the U.S. Congress “National Appliance Energy Conservation Act of 1987.”

9.36.6. Energy Step Code

9.36.6.1. Application

1) Wherte a building contains more than one dwelling unit, the requirements of this Subsection shall apply to the energy
performance of the building and not to individual dwelling units.

2) This Subsection is concerned with determining compliance with one of the energy performance Steps through

modeling the energy performance of components, systems and assemblies that are installed in buzldings and houses with

or without a secondary suite, described in Sentence 9.36.1.3.(3).

9.36.6.2. Definitions

(See Note A-9.36.6.2.)

1) For the purpose of this Subsection, the term “mechanical energy use intensity” shall mean a metric of the energy used
over a year by the building, estimated by using an energy model in accordance with Article 9.36.6.4., normalized per
square mettre of floor area of conditioned space and expressed in kWh/ (m?eyear), for all of the following combined:

a) space-heating equipment,

b) space-cooling equipment,

¢) fans,

d) service water heating equipment,

e) pumps, and

f) auxiliary HVAC equipment (see Note A-9.36.6.2.(1)(f)).
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2) N

otwithstanding Sentence 9.36.6.1.(1), for the

with or without a secondary suite, that

February 16, 2023

urpose of this Subsection, the term “house’ shall mean all houses

a) have HVAC systems that serve only the house, only the secondary suite, or both the house and the secondary suite

including their common spaces

b) have service water heating systems that serve only the house, only the secondary suite, or both the house and the

secondary suite including their common spaces, and

c) except for common spaces in the house with the secondary suite, do not share common spaces intended for occupancy

with other dwelling units or houses.

(See Note A-9.36.6.2.(2).)

3) For the purpose of this Subsection, the term “thermal energy demand intensity” shall mean a metric of the annual

heating required by the building for space conditioning and for conditioning of ventilation air, estimated by using an

energy model in accordance with Article 9.36.6.4., normalized per square metre of floor area of conditioned space and

expressed in kWh/(m?eyear), taking into account all of the following:

a) thermal transmittance of above-ground walls and roof-ceiling assemblies,

b) thermal transmittance of floors and walls in contact with the ground, ot with space that is not conditioned space,

c) thermal transmittance and solar heat gain of windows, doors and skylights,

d) air leakage through the air barrier systen,

e) internal heat gains from occupants and equipment, and

f) heat recovery from exhaust ventilation.

4) For the purpose of this Subsection, the term “Step” shall mean a Step referred to in Tables 9.36.6.3.-A to 9.36.6.3.

H.

9.36.6.3. Compliance Requirements

1) Buildings conforming to the requirements of any of Steps 3 to 5 shall be designed and constructed to conform to the

applicable energy performance requirements in

a) Tables 9.36.6.3.-A to 9.36.6.3.-F and Table 9.36.6.3.-H.

b) Table 9.36.6.3-G., or

c) a combination thereof.

Table 9.36.6.3.-A

Requirements for Buildings Located Where the Degree-Days Below 18°C Value is less than 3000("
Forming Part of Sentence 9.36.6.3.(1)

Step

Airtightness(2

Performance Requirement of Building Equipment and

Performance Requirement of Building Envelope

Systems
1 Reserved
2 Reserved
. . . . Thermal energy demand intensity < 30 kWh/(m?syear), or
3 AL-1 The apphcaple mechanlcal energy use intensity thermal energy demand intensity not exceeding the value
requirements in Table 9.36.6.3.-H ; .
calculated in accordance with Sentence (4)
The applicable mechanical energy use intensit Thermal energy demand intensity < 20 kWh/(m?year), ot
4 AL-3 pp 9y y thermal energy demand intensity not exceeding the value

requirements in Table 9.36.6.3.-H

calculated in accordance with Sentence (4)
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AL-4

The applicable mechanical energy use intensity
requirements in Table 9.36.6.3.-H

Thermal energy demand intensity < 15 kWh/(m?year), or
thermal energy demand intensity not exceeding the value
calculated in accordance with Sentence (4)

Notes to Table 9.36.6.3.-A:
() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.

@ See Table 9.36.7.4.

Table 9.36.6.3.-B

Requirements for Buildings Located Where the Degree-Days Below 18°C Value is 3000 to 3999
Forming Part of Sentence 9.36.6.3.(1)

Performance Requirement of Building Equipment and

Step Airtightness Systems Performance Requirement of Building Envelope
1 Reserved
2 Reserved
The applicable mechanical energy use intensit Thermal eggagiderd intSRglty N0 kWigm*year), or
3 AL-1 pptica . 9 y thermal energy demand intensity not exceeding the value
requirements in Table 9.36.6.3.-H . .
calculated in accordance with Sentence (4)
The applicable mechanical energy use intensity Thermal energy demand intensity < 30 kWh/(m*year), or
4 AL-3 requirements in Table 9.36.6.3.-H thermal energy demand intensity not exceeding the value
g T = calculated in accordance with Sentence (4)
The applicable mechanical energy use intensity Thermal energy demand intensity < 20 kWh/(m*year), or
5 AL-4 thermal energy demand intensity not exceeding the value

requirements in Table 9.36.6.3.-H

calculated in accordance with Sentence (4)

Notes to Table 9.36.6.3.-B:
() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.

@ See Table 9.36.7.4.

Table 9.36.6.3.-C

Requirements for Buildings Located Where the Degree-Days Below 18°C Value is 4000 to 4999
Forming Part of Sentence 9.36.6.3.(1)

Performance Requirement of Building Equipment and

Step Airtightness Systems Performance Requirement of Building Envelope
1 Reserved
2 Reserved
. . . . Thermal energy demand intensity < 50 kWh/(m?syear), or
3 AL-1 ' appllcgble mechanlcal energy use intensity thermal energy demand intensity not exceeding the value
requirements in Table 9.36.6.3.-H . .
calculated in accordance with Sentence (4)
The applicable mechanical energy use intensit Thermal energy demand intensity < 40 kWh/(m?year), ot
4 AL-3 pplica . 9y y thermal energy demand intensity not exceeding the value
requirements in Table 9.36.6.3.-H . .
calculated in accordance with Sentence (4)
The applicable mechanical energy use intensit Thermal energy demand intensity < 25 kWh/(m?year), ot
5 AL-4 PP 9 y thermal energy demand intensity not exceeding the value

requirements in Table 9.36.6.3.-H

calculated in accordance with Sentence (4)

Notes to Table 9.36.6.3.-C:
() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.
() See Table 9.36.7.4.

Table 9.36.6.3.-D

Requirements for Buildings Located Where the Degree-Days Below 18°C Value is 5000 to 5999
Forming Part of Sentence 9.36.6.3.(1)

Step

Airtightness(2

Performance Requirement of Building Equipment and
Systems

Performance Requirement of Building Envelope

1

Reserved

2

Reserved
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The applicable mechanical energy use intensity

Thermal energy demand intensity < 70 kWh/(m?syear), or

3 AL-1 requirements in Table 9.36.6.3-H thermal energy dgmand intensity npt exceeding the value
calculated in accordance with Sentence (4)

The applicable mechanical energy use intensity Thermal energy demand intensity < 55 kWh/(m*year), or

4 AL-3 . . thermal energy demand intensity not exceeding the value

requirements in Table 9.36.6.3.-H . .

calculated in accordance with Sentence (4)

The applicable mechanical energy use intensity Thermal energy demand intensity < 35 kWh/(m*year), or

5 AL-4 thermal energy demand intensity not exceeding the value

requirements in Table 9.36.6.3.-H

calculated in accordance with Sentence (4)

Notes to Table 9.36.6.3.-D:
() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.
(2) See Table 9.36.7.4.

Table 9.36.6.3.-E

Requirements for Buildings Located Where the Degree-Days Below 18°C Value is 6000 to 6999(")
Forming Part of Sentence 9.36.6.3.(1)

Performance Requirement of Building Equipment

Step Airtightness and Systems Performance Requirement of Building Envelope
1 Reserved
2 Reserved
Thermal energy demand intensity < 90
3 AL-1 The applicable mechanical energy use intensity [ kWh/(m?syear), or thermal energy demand intensity
— requirements in Table 9.36.6.3.-H not exceeding the value calculated in accordance
with Sentence (4)
Thermal energy demand intensity < 65
4 AL-3 The applicable mechanical energy use intensity [ kWh/(m2syear), or thermal energy demand intensity
S requirements in Table 9.36.6.3.-H not exceeding the value calculated in accordance
with Sentence (4)
Thermal energy demand intensity < 50
5 AL-4 The applicable mechanical energy use intensity | kWh/(m?syear), or thermal energy demand intensity

requirements in Table 9.36.6.3.-H

not exceeding the value calculated in accordance
with Sentence (4)

Notes to Table 9.36.6.3.-E:
() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.
(2) See Table 9.36.7.4.

Table 9.36.6.3.-F

6999("

Requirements for Buildings Located Where the Degree-Days Below 18°C Value is greater than

Forming Part of Sentence 9.36.6.3.(1)

Step

Airtightness2

Performance Requirement of Building Equipment and

Performance Requirement of Building Envelope

Systems
1 Reserved
2 Reserved
. . . . Thermal energy demand intensity < 105 kWh/(m?year),
3 AL-1 The appllcgble mechanlcal energy use intensity or thermal energy demand intensity not exceeding the
requirements in Table 9.36.6.3.-H . .
value calculated in accordance with Sentence (4)
The applicable mechanical energy use intensit Thermal energy demand intensity < 80 kWh/(m?year), or
4 AL-3 pplica . 9y y thermal energy demand intensity not exceeding the value
requirements in Table 9.36.6.3.-H . .
calculated in accordance with Sentence (4)
The applicable mechanical energy use intensit Thermal energy demand intensity < 60 kWh/(m?year), or
5 AL-4 PP 9 y thermal energy demand intensity not exceeding the value

requirements in Table 9.36.6.3.-H

calculated in accordance with Sentence (4)

Notes to Table 9.36.6.3.-F:

() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.

) See Table 9.36.7.4.

Table 9.36.6.3.-G

Energy Performance Steps for Buildings and Houses("

Forming Part of Sentence 9.36.5.3.(2) and 9.36.6.3.(1) and (5)
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Step
Total Volume of Conditioned Space Within the Eneray Performance Metrics 3 | 4 | 5
Building or House Airtightness Levels(
AL-1, AL-3 or AL-4 AL-3 or AL-4 AL-4

) ) Percent heat loss reduction®®) 2 10% 2 20% >40%
> 300 m? and where volume is not determined Percent improvement > 20% > 40% >70%
<300 M Percent heat loss reduction®®) 25% > 15% 2 25%
— Percent improvement®) 2 10% 2 30% 2 60%

Notes to Table 9.36.6.3.-G:

() When a “house” is a dwelling unit forming part of a multi-unit building, as per Sentence 9.36.6.1.(1), the
requirements of Subsection 9.36.6. apply to the entire building.

2 See Table 9.36.7.4.

©) See Sentence 9.36.6.5.(6)

“) See Sentence 9.36.6.5.(7)

Table 9.36.6.3.-H
Mechanical Energy Use Intensity Requirements
Forming Part of Sentence 9.36.6.3.(1)

Floor Area of Conditioned Space (m?)
Heating Degree-Days of Amount of the Building’s
Building Location(®), in Conditioned Space Served by Step <50 Sto7s | 7610 120 | 12110165 | 16610210 | >210
Isius D -D -Cooling Equi t
Celsius Degree-Days Space-Cooling Eqipmen Mechanical Energy Use Intensity, kWh/(m?year)
2 Reserved
3 120 100 75 63 53 50
Not more than 50%
4 90 80 60 48 40 40
5 65 55 40 30 25 25
Less than 3000
2 Reserved
3 155 128 93 73 60 55
More than 50%
4 125 108 78 58 48 45
5 100 83 58 40 33 30
2 Reserved
Not more than 50% 3 135 115 90 78 68 65
4 100 90 70 58 50 50
3000 to 3999 5 70 60 45 35 30 30
2 Reserved
3 170 143 108 88 75 70
More than 50%
4 135 118 88 68 58 55
5 105 88 63 45 38 35
2 Reserved
3 145 125 100 88 78 75
Not more than 50%
4 105 95 75 63 55 55
5 80 70 55 45 40 40
4000 to 4999
2 Reserved
3 180 153 118 98 85 80
More than 50%
4 140 123 93 73 63 60
5 115 98 73 55 48 45
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2 Reserved
3 165 145 120 108 98 95
Not more than 50%
4 120 110 90 78 70 70
5 95 85 70 60 55 55
5000 to 5999
2 Reserved
3 200 173 138 118 105 100
More than 50%
4 155 138 108 88 78 75
5 130 113 88 70 63 60
2 Reserved
3 185 165 140 128 118 115
Not more than 50%
4 135 125 105 93 85 85
5 105 95 80 70 65 65
6000 to 6999
2 Reserved
3 220 193 158 138 125 120
More than 50%
4 170 153 123 103 93 90
5 140 123 98 80 73 70
2 Reserved
3 200 180 155 143 133 130
Not more than 50%
4 150 140 120 108 100 100
5 115 105 90 80 75 75
More than 6999
2 Reserved
3 235 208 173 153 140 135
More than 50%
4 185 168 138 118 108 105
5 150 133 108 90 83 80

Notes to Table 9.36.6.3.-H:
() See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C

2) Except as permitted by Sentence (3),

a) energy performance shall be calculated in conformance with Articles 9.36.6.4. and 9.36.6.5., and

b) airtightness shall be tested in accordance with Subsection 9.36.7.

3) Buildings designed and constructed to conform to Step 5 of any of the Tables referred to in Sentence (1) and to the
Passive House Planning Package, version 9 or newer, are deemed to comply with this Subsection if the energy model
according to which the building is designed and constructed is prepared by a Certified Passive House Designer, or
Certified Passive House Consultant, who is approved by the Passive House Institute.

4) For buildings conforming to the requirements of any of Steps 3 to 5, thermal energy demand intensity requirements
may be calculated using the applicable following formula
for buildings located where the degree-days below 18°C value is less than 3000
TEDLgjusted = TEDItep + (TEDIhigher - TEDIstep) (HDDoactual - HDDiowese) /500
for buildings located where the degtree-days below 18°C value is 3000 to 6999
TEDLgjusted = TEDIyep + (TEDIbigher - TEDIiep) (HDD equat - HD Do)/ 1000
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for buildings located where the degree-days below 18°C value is 7000 or greater
TEDLgjusted = TEDItep + (TEDIstep - TEDIiower) (HDDoactual - HDDiowese)/ 1000
where
TEDLgjusted = thermal energy demand intensity requirement adjusted by heating degree-days,
TEDIp, = applicable maximum thermal energy demand intensity requirement in Tables 9.36.6.3.-A to 9.36.6.3.-F,
TEDlIhigher = maximum thermal energy demand intensity requirement for the same Step as stated in the
subsequent Table of Tables 9.36.6.3.-A to 9.36.6.3.-F,
TEDIower = maximum thermal energy demand intensity requirement for the same Step as stated in the preceding Table
of Tables 9.36.6.3.-A to 9.36.6.3.-F,
HDDagctua = actual degree-days below 18°C for the building location determined in accordance with Subsection 1.1.3.,
HDDiowes: = lowest degree-days below 18°C value within the range of the applicable Table of Tables 9.36.6.3.-A
t0 9.36.6.3.-F.
(See Note 9.36.6.3.(4).)

5) The energy performance of buildings and houses, when calculated in accordance with Article 9.36.6.5., shall conform

to the target energy performance based on the total volume of conditioned space within the buzlding or house for the energy

performance metrics indicated in Table 9.36.6.3.-G such that

a) the target “percent heat loss reduction” is met or exceeded, and

b) the target “percent improvement” is met or exceeded. (See Note A-9.36.6.3.(5)(b).)

9.36.6.4. Energy Modeling

1) Energy modeling shall be petformed using a computer program that employs calculation methods that have been
tested in accordance with ANSI/ASHRAE 140, “Evaluation of Building Energy Analysis Computer Programs” with
vatiations in the computer program from the range recommended therein reported in accordance with Division C.

2) Energy modeling shall conform to

a) Subsection 9.36.5., or

b) Clauses 10.2.3.4.(1)(a) and (b) and Sentences 10.2.3.4.(3) and (4). (See Note A-9.36.6.4.(2)(c).)

3) For buildings conforming to the requirements of any of Steps 3 to 5, energy modeling shall account for the air leakage

rate derived in accordance with Subsection 9.36.7.

(See Note A-9.36.6.4.(3).)

9.36.6.5. Energy Performance Improvement Compliance Calculations

1) Except where otherwise stated in this Article, the proposed and reference houses shall be modeled in accordance with

Subsection 9.36.5. to determine

a) the annual energy consumption of the proposed house and the house energy target of the reference house, and

b) the annual gross space heat loss of the proposed and reference houses calculated in accordance with Sentence (5).

(See Note A-9.36.6.5.(1).)

2) Reserved.

3) Where space heating is provided by a heat pump in the proposed house, the reference house shall be modelled using
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a) equipment of the same type as the secondary or back-up system in the proposed house, but made to comply with the
energy efficiency requirements of Article 9.36.3.10., or

b) electric resistance heaters, where no back-up is provided in the proposed house.

4) Reserved.

5) The annual gross space heat loss shall be calculated as the sum of the cumulative heat loss from

a) conduction across opaque and transparent elements of the buzlding envelope

b) air infiltration and exfiltration, and

c) mechanical ventilation.
(See Note A-9.36.6.5.(5).)

6) The percent heat loss reduction shall be calculated by subtracting the annual gross space heat loss of the proposed
house from the annual gross space heat loss of the reference house and dividing the result by the annual gross space heat
loss of the reference house.

7) The percent improvement shall be calculated by subtracting the annual energy consumption of the proposed house
from the house energy target of the reference house and dividing the result by the house energy target of the reference

house.

8) Reserved.
9) The airtightness value used in the energy model for the proposed house shall be a design airtightness, until the
airtightness has been measured in accordance with Sentence 9.36.7.3.(1).

9.36.7. Airtightness of Building Envelope

9.36.7.1. Scope and Application

1) This Subsection is concerned with
a) determining the airtightness of buildings and dwelling units and parts thereof

i) for use in the enerov model calculations described in Subsections 9.36.5. and 9.36.6., and

ii) for use in determining the Airtightness Level.
9.36.7.2. Definitions

1) For the purposes of this Subsection, the following terms shall have the meanings stated herein:
a) reserved,

b) reserved,

c) ”ACH35q” refers to the air changes per hour at a reference pressure of 50 Pa,

d) "NILAjo” refers to the normalized leakage area at a reference pressure of 10 Pa, and

e) "NLR5¢” refers to the normalized leakage rate at a reference pressure of 50 Pa.

9.36.7.3. Determination of Airtightness

1) Where airtichtness is to be used as input to the eneroy model calculations, it shall be determined through a multi-

point depressurization test carried out in accordance with CAN/CGSB-149.10, “Determination of the airtightness of
building envelopes by the fan depressurization method.”
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9.36.7.4. Determination of Airtightness Level

1) Compliance with an Airtichtness Level listed in Table 9.36.7.4. shall be determined in accordance with this Article

using the value of ACHs0 NILA 0, or NLR5o determined in accordance with Article 9.36.7.3.

Table 9.36.7.4.
Airtightness Levels
Forming Part of Sentence 9.36.7.4.(1)

Airtightness Metrics

Airtightness Levels ACHso NLA1o, cm?/m? | NLRso, L/sxm?
Maximum Airtightness Values
AL-1 2.5 1.20 0.89
AL-3 15 0.72 0.53
AL-4 1.0 0.48 0.35
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Section 9.37. Greenhouse Gas Emissions

9.37.1. General

9.37.1.1. Application

1) Notwithstanding Sentence (2), the requirements of this Section apply only to buildings that

a) are a house with or without a secondary suite including their common spaces,

b) contain only houses and common spaces whose total floor area does not exceed 20% of the total floor area of the

building, and

c) are designed to one of the following
i) Step 3, 4 or 5 in Tables 9.36.6.3.-A to 9.36.6.3.-H, or

i) Tables 9.36.2.6.-C, 9.36.2.7.-D, and 9.36.2.8.-C.

2) Where a building contains more than one house, with or without a secondary suite, the requirements of this Subsection

shall apply to the greenhouse gas emissions of the building and not to the individual house. (See Note A-9.36.6.2.(2).)

9.37.1.2. Definitions and Abbreviations

1) Notwithstanding Sentence 9.37.1.1.(2), for the purposes of this Section, the term “house” shall mean all houses, with

or without a secondary suite, that

2) have HVAC systems that serve only the house, onlv the secondary suite, or both the house and the secondary suite

including their common spaces

b) have service water heating systems that serve only the house, only the secondary suite, or both the house and the
secondary suite including their common spaces, and
c) except for common spaces in the house with the secondary suite, do not share common spaces intended for occupancy

with other dwelling units or houses.

(See Note A-9.36.6.2.(2)).

2) For the purposes of this Section, the term “greenhouse gas”, expressed with the abbreviation “GHG?”, shall have the

same meaning as defined in the Climate Change Accountability Act.

3) For the purposes of this Section, the term “eoreenhouse gas intensity”, expressed with the abbreviation “GHGI”, shall

mean the total greenhouse gas emissions, expressed as kgCO,e per square metre of floor area of conditioned space per year,
associated with the energy used by the building's systems.

4) For the purposes of this Section, the symbol “CO».” shall mean carbon dioxide or carbon dioxide equivalent, with

carbon dioxide equivalent meaning one or more greenhouse gases with a global warming potential equivalent to carbon

dioxide.

5) For the purposes of this Section, the term “Emissions Level” shall mean an Emissions Level referred to in Table

9.37.1.3.

6) For the purposes of this Section, the term “total greenhouse gases” shall mean the total greenhouse gas emissions

expressed as kgCO,./vear, associated with the energy used by the building's systems.

7) For the purposes of this Section, the term “measure only” shall mean that the GHGI and the total greenhouse gases

are calculated, as applicable, and the values reported in accordance with Subsection 2.2.8. of Division C.
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1) Buildings conforming to the requirements of anv of GHG Emission Levels EI.-1 to EI.- 4 shall be desioned and

constructed to conform to one of the GHG emission compliance options in Table 9.37.1.3.

Table 9.37.1.3.

Greenhouse Gas Emissions

Forming part of Sentence 9.37.1.3.(1)

GHG Emission Compliance Options

GHG Maximum GHG Emissions by House'
Emission | Maximum GHG Emissions i Maximum GHG ) o
SLevel |by House, Expressed in kg Maximum GHGI of the . - = " 502 2 Reduction of GHG Emissions by Enemv Source of
== House, Expressed in | SThors 9Y TOUSE. Building Systems?
COqlyear b Expressed in
kgCOge/m?/year kaCOslyear
EL-1 measure only measure only N/A
or or | Energy sources supplying heating systems have an
EL2 1050 60 2400 emissions factor < 0.011 kgCO2e/kWh
Energy sources supplying heating and service water
EL-3 440 25 800 heating systems have an emissions factor < 0.011
kgCOze/kWh
Energy sources supplying all building systems,
EL-4 265 15 500 including equipment and appliances, have an
emissions factor < 0.011 kgCO2/kWh

Notes to Table 9.37.1.3.:

() Compliance for this option is demonstrated by meeting both the GHGI and the GHG emission requirements for

each house.
(2 Redundant or back-up equipment for the systems and equipment listed in Sentence 9.36.5.4.(1). is permitted to be

excluded, provided it is equipped with controls and is not required to meet the space-conditioning load of the house.

2) The emissions factors associated with the use of energy utilities consumed by the building’s systems shall be

a) 0.011 kg CO»./kWh for electricity, and

b) 0.180 kg CO,./kWh for natural gas.

9.37.1.4. Greenhouse Gas Emissions Compliance Calculations

1) Calculations for greenhouse gas emissions compliance shall include:

a) the energy sources for building systems described in Sentence 9.36.6.2.(1) using the emissions factors established in

Sentence 9.37.1.3.(2), and

b) modeled in accordance with Article 9.36.6.4.

This convenience copy reflecting Revision 5 changes to the British Columbia Building Code 2018 does
not include the relocation the Objectives and Functional Statements attributed to Part 9 of Division B
from Section 9.37. to new Section 9.38. Amendments to the Objectives and Functional Statements
attributed to the content are not shown in this convenience copy.
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Notes to Part 9
Housing and Small Buildings

23

This convenience copy reflecting Revision 5 changes to the British Columbia Building Code 2018 does
not include a reproduction of the Notes to Part 9, specifically Notes to Section 9.36. of Division B. Only
the modified content is reproduced in this convenience copy. Notes that are not modified as shown in
this convenience copy should be considered as they were prior to Revision 5.

A-9.36.1.2.(5) and (6) Annual Enerqgy Consumption and House Enerqy Target. The annual energy

consumption and the house eneroy target are not intended to include loads from small appliances and lichting. Thev

represent the annual sum of service water heating and space-conditioning energy consumption in the proposed and
reference houses, respectively. The values of these metrics are calculated by subtracting the loads specified in Article
9.36.5.4. from the total annual energy consumption, which is generated by the models for the proposed and reference

houses in accordance with Article 9.36.5.4. or 9.36.6.5.

The annual enerov consumption and the house energy target are then used to calculate the percent improvement in

Article 9.36.6.5.

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 the various compliance paths within Section 9.36. apply.

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

Building Types and Sizes

Energy Efficiency Compliance Options

Subsection 9.36.2. t0 9.36.4.
(Prescriptive)

Subsection 9.36.5.
(Performance)

Subsection 9.36.6.

(Energy Step Code) NECB

Houses with or without a secondary suite, including their
€ommon spaces

Buildings containing only dwelling units with common
spaces < 20% of the building’s total floor area()

Buildings containing Group D, E or F Division 3
occupancies with a combined total floor area < 300 m2,
excluding storage garages for parking that serve
residential occupancies

Buildings with a mixed use of Group C and Group D, E
or F Division 3 occupancies where the non-residential
portion’s combined total floor area is < 300 m?, excluding
storage garages for parking that serve residential
occupancies

Buildings containing Group D, E or F Division 3
occupancies with a combined total floor area > 300 m?2

Buildings containing Group F Division 2 occupancies of
any size

Log homes®®
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Notes to Table A-9.36.1.3.:
(™ The walls that enclose a common space are excluded from the calculation of floor area of that common space.
() For the Subsection 9.36.2. to 9.36.4. compliance option, see Sentences 9.36.1.3.(7) and (8).

A-9.36.1.3.(3) Houses and Common Spaces.
Houses

For the purpose of Sentences 9.36.1.3.(3) and 9.36.1.3.(6), the term “houses” includes detached houses, semi-detached
houses, duplexes, triplexes, townhouses, row houses and boarding houses.

Common spaces
The walls that enclose a common space are excluded from the calculation of floor area of that common space.

A-9.36.3.9.(3) Efficiency of Heat-Recovery Ventilators (HRVs). HRVs are required to be tested in
conformance with CAN/CSA-C439, “Rating the Performance of Heat/Energy-Recovery Ventilators,” under different
conditions to obtain a rating: to be rated for colder locations, HRVs must be tested at two different temperatures, as
stated in Clause 9.36.3.9.(3)(b), whereas their rating for locations in mild climates relies only on the 0°C test temperature,
as stated in Clause 9.36.3.9.(3)(a).

Revision 5 to the British Columbia Building Code 2018 repeals Note A-9.36.5.3. from the Notes to Part
9 of Division B.

A-9.36.5.3.(1) Energy Modeling. The eneroy modeling of the proposed and reference houses should be
performed using the same software. An energy modeling platform other than the EnerGuide Rating System may be used
to demonstrate compliance with Clause 9.36.5.3.(1)(a).

A-Table 9.36.5.4. Terminology Used in Table 9.36.5.4. The phrase “houses without a secondary suite” refers

to buildings and dwelling units that are house-like in form, whether or not the units therein are subdivided by firewalls or
fire separations. It encompasses housing forms such as single detached houses, semi-detached houses, row houses and

townhouses, which do not typically share significant common conditioned spaces and have private entrances from the

exterior.

The phrase “each dwelling unit in residential buildings with two or more dwelling units” refers to dwelling units that are

apartment-like in form, such as those in multi-unit residential buildings and stacked units in duplexes and triplexes,

which typically share common spaces such as corridors and exterior entrances.

Revision 5 to the British Columbia Building Code 2018 repeals Note A-9.36.5.10.(11) from the Notes to
Part 9 of Division B.

A-9.36.6.2.(2) Term “House”. The term “house” is used for consistency and is intended to be applied to both
houses and buildings within the scope of Subsection 9.36.6. and Section 9.37. Except for houses with a secondary suite,

when a building contains more than one house ot suite, the requirements of Subsection 9.36.6. and Section 9.37. apply
to the entire building.

Revision 5 to the British Columbia Building Code 2018 repeals Note A-9.36.6.3.(2) from the Notes to
Part 9 of Division B.
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A-9.36.6.4.(4) Air Leakage Rate in Energy Model Calculations. For buildings that conform to the
requirements of any of Steps 3 to 5, higher than expected air leakage may require the building design to be altered and
the energy model calculations to be repeated. Alternatively, the air leakage rate could be retested after making alterations
to the air barrier system to attain the desired air leakage rate.

Note A-9.36.6.3.(5)(b) Percent Improvement. The term “percent improvement” expresses the energy
performance of the proposed house relative to the reference house in terms of the energy use of the house or building
for space heating, hot water and ventilation.

Note A-§.36.6.5.(1) Reference House and Proposed House. The terms “reference house” and “proposed

house” have the same meanings as in Subsection 9.36.5. and thev apply to eneroy models for both houses and multi-unit

residential buildings. The term “house” is used for consistency and is intended to be applied to both houses and
buildings within the scope of Subsection 9.36.6.

Note A-9.36.6.5.(5) Annual Gross Space Heat Loss. 'The annual gross space heat loss has been selected as a

good proxy for heat loss due to building envelope performance. It is readily extracted from building simulation models
and correlates well with the combined conductive (through both fenestration and opaque elements) and air leakage
losses, while excluding solar and internal gains. The inclusion of ventilation losses is not strictly relevant to building
envelope performance, but their contribution to the annual gross space heat loss is generally small and, given that

unbalanced ventilation is permitted by the Code and thus may be modeled, disaggregating energy losses due to
unintentional air leakage from those due to intentional ventilation can be difficult in most simulation models.
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Section 10.2. Energy Efficiency

10.2.1. General

10.2.1.1. Application

1) This Section does not apply to buildings described in Sentence 1.3.3.3.(1) of Division A.

10.2.2. Design and Construction

10.2.2.1. Design and Construction

1) Except as permitted in Article 10.2.2.2., buildings shall be designed and constructed to conform to

a) ANSI/ASHRAE/IES 90.1, “Enetgy Standatd for Buildings Except Low-Rise Residential Buildings” (except
Subsection 8.4.2.),

b) the NECB, or

¢) Subsection 10.2.3.

2) Where a building contains one or more major occupancies listed in Subsection 10.2.3., those major occupancies shall conform

to the requirements of any of Steps 2 to 4, as described in Sentence 10.2.3.2.(3), and where the building contains major

ocenpancies not listed in Subsection 10.2.3., those remaining major occupancies shall comply with Clause (1)(a) or (b).

10.2.2.2. Application to Existing Buildings

(See Note A-10.2.2.2)

1) Whete a building ot major occupancy designed and constructed to conform to any version of ANSI/ASHRAE/IES 90.1,
“Energy Standard for Buildings Except Low-Rise Residential Buildings” is altered, rehabilitated, or renovated, or there is
a change in occupancy, the energy performance of the alteration, rehabilitation, renovation, or change in occupancy shall
comply with Clause 10.2.2.1.(1)(a) or (c).

2) Notwithstanding Article 1.1.1.1. of Division A of the NECB, whete a building ot major occupancy designed and
constructed to conform to any version of the NECB is altered, rehabilitated, or renovated, or there is a change in
ocenpaney, the energy performance of the alferation, rehabilitation, renovation or change in occupaney, shall comply with
Clause 10.2.2.1.(1)(b) or (c).

3) Notwithstanding Article 1.1.1.1. of Division A of the NECB, whete a building ot major occupancy designed and
constructed to conform to any version of Subsection 10.2.3. is altered, rehabilitated, renovated, or there is a change in
ocenpaney, the energy performance of the alferation, rehabilitation, renovation, or change in occupancy, shall comply Clauses
10.2.2.1.(1)(b) ot (c).

4) Notwithstanding Article 1.1.1.1. of Division A of the NECB, whete a building ot major occupancy that is not described in
Sentences (1) through (3) is altered, rehabilitated, renovated, or there is a change in occupancy, the energy performance of

the alteration, rehabilitation, renovation, or change in occupancy shall comply with Sentence 10.2.2.1.(1).

10.2.3. Energy Step Code

10.2.3.1. Application
1) This Subsection applies to buildings containing any of the following major occupancies:
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a) assembly, as described in Tables 10.2.3.3.-A, 10.2.3.3.-B, 10.2.3.3.-C and 10.2.3.3.-D,
b) treatment, as described in Table 10.2.3.3.-E,

C) care, as described in Table 10.2.3.3.-F,

d) residential,

e) business and personal service, ot

§) mercantile.

(See Sentence 1.1.3.1.(1) and Table C-2 in Appendix C.)
10.2.3.2. Definitions
(See Note A-9.36.6.2.)

1) For the purpose of this Subsection, the term “total energy use intensity” shall mean a metric of the energy used over a
year by the building, estimated by using an energy model in accordance with Article 10.2.3.4., normalized per square metre
of floot atea of conditioned space and expressed in kWh/(m2year), for all of the following combined:

a) space-heating equipment,

b) space-cooling equipment,

c) fans,

d) interior and exterior lighting devices,

e) service water heating equipment,

f) pumps,

@) auxiliary HVAC equipment (see A-9.36.6.2.(1)(f) in Appendix A),

h) receptacle loads and miscellaneous equipment,

i) appliances, and

j) elevators and escalators.

2) For the purpose of this Subsection, the term “thermal energy demand intensity” shall mean a metric of the annual
heating required by the building for space conditioning and for conditioning of ventilation air, estimated by using an
energy model in accordance with Article 10.2.3.4., normalized per square metre of floor area of conditioned space and
expressed in kWh/(m2year), taking into account all of the following:

a) thermal transmittance of above-ground walls and roof-ceiling assemblies,

b) thermal transmittance of floors and walls in contact with the ground, or space that is not conditioned space,

c) thermal transmittance and solar heat gain of windows, doors and skylights,

d) air leakage through the air barrier systen,

e) internal heat gains from occupants and equipment, and

f) heat recovery from exhaust ventilation.

(See Note A-10.2.3.2.(2).)

3) For the purpose of this Subsection, the term “Step” shall mean a Step referred to in Tables 10.2.3.3.-A to 10.2.3.3.-].

10.2.3.3. Compliance Requirements

1) Buildings and major occupancies conforming to the requirements of any of Steps 2 to 4 shall be designed and constructed

to conform to the applicable energy performance requirements in Tables 10.2.3.3.-A to 10.2.3.3.]
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Table 10.2.3.3.-A
Energy Performance Requirements for Schools Other than Colleges
Forming part of Sentences 10.2.3.3.(1) and (2)

Step Equipment and Systems — Maximum Total Energy Use Intensity, Building Envelope — Maximum Thermal Energy Demand Intensity,
kWh/(m?2-year) kWh/(m?2-year)
1 Reserved
2 Conform to Part 8 of the NECB
Table 10.2.3.3.-B
Energy Performance Requirements for Libraries
Forming part of Sentences 10.2.3.3.(1) and (2)
Step Equipment and Systems — Maximum Total Energy Use Intensity, Building Envelope — Maximum Thermal Energy Demand Intensity,
kWh/(m?2-year) kWh/(m?2-year)
1 Reserved
2 Conform to Part 8 of the NECB
Table 10.2.3.3.-C
Energy Performance Requirements for Colleges
Forming part of Sentences 10.2.3.3.(1) and (2)
Step Equipment and Systems — Maximum Total Energy Use Intensity, Building Envelope — Maximum Thermal Energy Demand Intensity,
kWh/(m?2-year) kWh/(m?2-year)
1 Reserved
2 Conform to Part 8 of the NECB
Table 10.2.3.3.-D
Energy Performance Requirements for Recreation Centres
Forming part of Sentences 10.2.3.3.(1) and (2)
Step Equipment and Systems — Maximum Total Energy Use Intensity, Building Envelope — Maximum Thermal Energy Demand Intensity,
kWh/(m2-year) kWh/(m2-year)
1 Reserved
2 Conform to Part 8 of the NECB
Table 10.2.3.3.-E
Energy Performance Requirements for Hospitals
Forming part of Sentences 10.2.3.3.(1) and (2)
Step Equipment and Systems — Maximum Total Energy Use Intensity, Building Envelope — Maximum Thermal Energy Demand Intensity,
kWh/(m2-year) kWh/(m2-year)
1 Reserved
2 Conform to Part 8 of the NECB
Table 10.2.3.3.-F
Energy Performance Requirements for Care Centres
Forming part of Sentences 10.2.3.3.(1) and (2)
Step Equipment and Systems — Maximum Total Energy Use Intensity, Building Envelope — Maximum Thermal Energy Demand Intensity,
kWh/(m2-year) kWh/(m2-year)
1 Reserved
2 Conform to Part 8 of the NECB

Table 10.2.3.3.-G
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Energy Performance Requirements for Hotels and Motels
Forming part of Sentences 10.2.3.3.(1) and (2)

Equipment and Systems — Building Envelope — Maximum
Degree-Days Below 18°C Step Maximum Total Energy Use Thermal Energy Demand Intensity,
Intensity, kWh/(m2-year) kWh/(m?-year)
1 Reserved
2 170 30
Less than 3000
3 140 20
4 120 15
1 Reserved
2 170 30
3000 to 3999
3 145 21
4 130 16
1 Reserved
2 170 30
4000 to 4999
3 145 25
4 130 18
1 Reserved
2 170 32
Greater than 4999
3 150 28
4 145 20

Table 10.2.3.3.-H

Energy Performance Requirements for Other Residential Occupancies
Forming part of Sentences 10.2.3.3.(1) and (2)

Equipment and Systems — Building Envelope — Maximum
Degree-Days Below 18°C Step Maximum Total Energy Use Thermal Energy Demand Intensity,
Intensity, kWh/(m2-year) kWh/(m?-year)
1 Reserved
2 130 45
Less than 3000
3 120 30
4 100 15
1 Reserved
2 130 45
3000 to 3999
3 120 35
4 110 22
1 Reserved
2 135 50
4000 to 4999
3 120 35
4 110 22
1 Reserved
2 135 55
5000 to 5999
3 120 40
4 110 22
1 Reserved
6000 to 6999 2 150 60
3 140 50
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4 125 35

1 Reserved
Greater than 6999 2 180 0
3 160 75
4 140 60

Table 10.2.3.3.-
Energy Performance Requirements for Offices
Forming part of Sentences 10.2.3.3.(1) and (2)
Equipment and Systems — Building Envelope — Maximum
Degree-Days Below 18°C Step Maximum Total Energy Use Thermal Energy Demand Intensity,
Intensity, kWh/(m2-year) kWh/(m2-year)

1 Reserved
Less than 3000 2 110 30
3 100 20

1 Reserved
3000 to 3999 2 110 30
3 100 20

1 Reserved
4000 to 4999 2 110 30
3 100 20

1 Reserved
Greater than 4999 2 115 30
3 110 20

Table 10.2.3.3.-)
Energy Performance Requirements for Other Business and Personal Service or Mercantile Occupancies
Forming part of Sentences 10.2.3.3.(1) and (2)

Equipment and Systems — Building Envelope — Maximum
Degree-Days Below 18°C Step Maximum Total Energy Use Thermal Energy Demand Intensity,
Intensity, KWh/(m?2-year) kWh/(m?2-year)
1 Reserved
Less than 3000 2 145 30
3 120 20
1 Reserved
3000 to 3999 2 145 30
3 125 25
1 Reserved
4000 to 4999 2 145 45
3 130 30
1 Reserved
Greater than 4999 2 170 55
3 150 40

2) Except as permitted by Sentence (3),
a) energy performance shall be calculated in conformance with Article 10.2.3.4., and

b) airtightness shall be tested in accordance with Article 10.2.3.5.
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(See Note A-10.2.3.3.(2).)

3) Buildings and major occupancies designed and constructed to conform to Step 4 of Tables 10.2.3.3.-G to 10.2.3.3.-H or to
Step 3 in Tables 10.2.3.3.-I and 10.2.3.3.-], and to the Passive House Planning Package, version 9 or newer, are deemed
to comply with this Subsection provided the energy model according to which the building or the major occupancy of the
building is designed and constructed is prepared by a Certified Passive House Designer, or Certified Passive House

Consultant, who is approved by the Passive House Institute.

(See also Sentence 10.2.2.1.(2).)

10.2.3.4. Energy Modelling

(See Note A-10.2.3.4)

1) Except as required by Sentence (2), for buildings and major occupancies conforming to the requirements of any of
Steps 2 to 4, energy modelling shall conform to

a) the applicable requirements of Part 8 of the NECB, and

b) the City of Vancouver Energy Modelling Guidelines.

2) Except as permitted by Sentence (3), enerey modelling for buildings and major occupancies conforming to the
requirements of any of Steps 2 to 4 shall account for the air leakage rate derived in accordance with Article 10.2.3.5.
3) Until the air leakage rate determined by Sentence (2) is available, an air leakage rate determined in accordance
with the City of Vancouver Energy Modelling Guidelines shall be used.

4) In case of conflict between the provisions of the NECB and the City of Vancouver Energy Modelling
Guidelines, the provisions of the City of Vancouver Energy Modelling Guidelines shall govern.

10.2.3.5. Building Envelope Airtightness Testing

1) Except as required by Sentence (2), buildings and major occupancies shall be tested for airtightness in accordance with
a) ASTM E 779, “Standard Test Method for Determining Air Leakage Rate by Fan Pressutization”,

b) USACE Version 3, “Air Leakage Test Protocol for Building Envelopes”, or

c) ASTM E3158, “Standard Test Method for Measuring the Air leakage Rate of a Large or Multizone Building.”

(See Note A-10.2.3.5.(1).)

2) Where airtightness is determined in accordance with Sentence (1) with intentional openings for mechanical
equipment left unsealed, the airtightness rate shall be adjusted in the energy model calculations to account for air
leakage through mechanical equipment.

3) Buildings and major occupancies shall be tested for airtightness to an induced test pressure of not less than 75 Pa.
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Section 10.3. Greenhouse Gas Emissions

10.3.1. General

10.3.1.1. Application

1) The requirements of this Section apply only to buildings that

a) contain any of the following major occupancies as described in Table 10.3.1.3.:

1) residential,

i1) business and personal service, or

iii) mercantile, and
b) are designed to Step 2, 3 or 4 in Tables 10.2.3.3.-G to 10.2.3.3.-]. (See also Sentence 10.2.3.2.(3)).

2) Modeling of greenhouse gas emissions shall conform to the City of Vancouver Eneroy Modeling Guidelines.

10.3.1.2. Definitions and Attributions

1) For the purposes of this Section, the term “oreenhouse gas” shall have the same meaning as defined in the Climate

Change Accountability Act, and is expressed with the abbreviation “GHG.”

2) For the purposes of this Section, the term “eoreenhouse gas intensity

expressed as kgCOse per square metre of floor area of conditioned space per vear, associated with the energy used by

the building's systems, and is expressed with the abbreviation “GHGI.”

3) For the purposes of this Section, the symbol “CO».” shall mean carbon dioxide or carbon dioxide equivalent, with

carbon dioxide equivalent meaning one or more greenhouse gases with a global warming potential equivalent to carbon

dioxide.

4) For the purposes of this Section, the term “Emissions Level” shall mean an Emissions Level referred to in Table
10.3.1.3.

5) For the purposes of this Section, the term “measure only” shall mean that the GHGI and the total greenhouse gases
are calculated and the values reported in accordance with Subsection 2.2.8. of Division C.

10.3.1.3. Compliance Requirements

constructed to conform to Table 10.3.1.3. based on gccupancy.

Table 10.3.1.3.
Greenhouse Gas Emissions
Forming Part of Sentence 10.3.1.3.(1)

Maximum GHGI of the Building, Expressed in kgCOae/m?/year
W Residential Major Occupancy Business and Personal Service and Mercantile Major Occupancies
o Hotels and Motels Other Residential Occupancies Offices Other Buﬁgg;iggdci (leggﬁéi‘zgmce and
EL-1 measure only
EL-2 9.0 7.0 5.0 6.0
EL-3 4.0 3.0 3.0 3.0
EL-4 2.0 18 15 2.0
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2) The emissions factors associated with the use of energy utilities consumed by the building’s systems shall be
a) 0.011 kg CO»./kWh for electricity, and
b) 0.180 ko CO»./kWh for natural gas.

This convenience copy reflecting Revision 5 changes to the British Columbia Building Code 2018 does
not include the relocation the Objectives and Functional Statements attributed to Part 10 of Division B
from Section 10.3. to new Section 10.4. Amendments to the Objectives and Functional Statements
attributed to the content are not shown in this convenience copy.
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Division C
Section 2.2. Administration

2.2.8. Drawings, Specifications and Calculations for Energy

Performance and Greenhouse Gas Emissions Compliance

2.2.8.1. Application

1) This Subsection applies only to houses with ot without a secondary suite including their common spaces and to buildings

containing only dwelling units and common spaces whose total floor area does not exceed 20% of the total floor area of the
building that are modeled in accordance with Subsections 9.36.6. and 9.37.1. of Division B as applicable.
(See Note A-2.2.8.1.(1).) (See also Sentence 9.36.1.2.(1) of Division B and Note A-9.36.1.3.(3) of Division B.)

2.2.8.2. Information Required on Drawings and Specifications

1) Except as provided in Sentences (2), (3) and (4), the drawings and specifications fot the proposed house shall include
a) the effective thermal resistance values and respective areas of all opaque building envelope assemblies, including all
above-ground and below-ground roof/ceiling, wall, and floor assemblies,

b) the overall thermal transmittance (U-value), solar heat gain coefficient and respective areas of all fenestration and
door components,

¢) the ratio of total vertical fenestration and door area to gross wall area,

d) the performance rating, energy source, and types of all equipment required for space-heating and -cooling and service
water heating,

e) the design basis for the ventilation rates,

f) where a test is used to determine the airtightness of a house, the measured airtightness of the building envelope in air
changes per hour, and

@) any additional features used in the energy model calculations that account for a significant difference in house energy
performance.

2) The effective thermal resistance values and respective areas of opaque building envelope assemblies that cover less
than 2% of the total area of their respective assembly type need not be provided in the drawings and specifications
required in Sentence (1).

3) Where part-load characteristics ate used in the modeling of the HVAC equipment, they need not be provided in the
drawings and specifications required in Sentence (1).

4) The features of the proposed house that differ from those of the reference house shall be detailed in the

specifications required in Sentence (1).

5) The drawings and specifications for the proposed house shall include the GHG Emission Level achieved, as

applicable. (See Sentence 9.37.1.2.(6) of Division B).

2.2.8.3. House Performance Compliance Calculation Report

This document is for information only and does not form part of the legally enforceable BC Building Code.
Ministerial Order BA 2023 8 is available in the Gazette Part 1 on belaws.gov.be.ca
Page 63 of 68


https://www.bclaws.gov.bc.ca/civix/document/id/bcgaz1/bcgaz1/886022321

BC Building Code 2018-Revision 5 February 16, 2023

1) A house performance compliance calculation report shall be provided in accordance with Sentence (2) for each
proposed house design.
2) In addition to the drawings and specifications required in Article 2.2.8.2., the house performance compliance
calculation report shall include:
a) a project information section containing

i) the name or identifier of the project,

i) a description of the project,

iii) the address of the project,

iv) the name and version of the calculation tool,

v) the geographic region in which the proposed house is to be built, and

vi) the identifier for the climatic data set used for analysis,
b) a summary of the characteristics of the building envelope, HVAC system and service water heating system reflecting

the information provided in Article 2.2.8.2., including energy sources for the building’s systems, as applicable

¢) an energy performance data summary containing
i) the annual energy consumption of all energy sources calculated for the proposed house
(see Note A-2.2.8.3.(2)(c)(1)), and
i) the house energy target of all energy sources calculated for the reference house,
d) where a software program is used to determine compliance,
i) the name of the software program(s), and
ii) a list of any adaptations made by the user to the software relating to input or output values, and
e) a statement that the calculation was performed in compliance with
i) Subsection 9.36.5. of Division B,
i) Sentence 9.36.6.3.(3) of Division B, or
iif) Sentence 9.36.6.4.(2) of Division B, and

f) where applicable, the emissions factor or factors used to calculate GHG emission compliance in accordance with

Subsection 9.37.1. of Division B, and

i) the maximum GHG emissions by house, expressed in kgCOy./year, and

i) where applicable, the maximum GHGI of the house, expressed in kgCO»./m?/year.

3) Where a building complies with Subsection 9.36.6. of Division B, the energy performance data summary in Clause
(2)(c) shall also contain:

a) the floor area of conditioned space used for the energy modeling calculations (see Note A-9.36.6.2. of Division B),
b) the mechanical energy use intensity,

c) the thermal energy demand intensity,

d) where applicable, the percent heat loss reduction and percent improvement,
¢) for buildings conforming to any of Steps 3 to 5, the airtightness of the building as tested that is accounted for in

accordance with Sentence 9.36.6.4.(3) of Division B, and derived in accordance with_Subsection 9.36.7., recorded in

i) air changes per hour at 50 Pa,

ii) normalized leakage area at 10 Pa, or
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iif) normalized leakage rate at 50 Pa, and

) percent of the building’s conditioned space served by space-cooling equipment.
4) The mechanical energy use intensity in Clause (3)(b), the thermal energy demand intensity in Clause (3)(c), and the
EnerGuide Rating % lower than EnerGuide Reference House in Clause (3)(d) shall account for the airtightness

referenced in Clause (3)(e) or (f), as applicable.

2.2.9. Drawings, Specifications and Calculations for Subsection 10.2.3. and

Section 10.3.

2.2.9.1. Application
1) This Subsection applies to buildings and major occupancies in buildings to which Subsection 10.2.3. and Section 10.3. of

Division B are applicable.
2.2.9.2. Information Required

1) For buildings and major occupancies that are designed and constructed in compliance with Subsection 10.2.3. and Section
10.3. of Division B, design drawings, specifications, ot an energy design report shall indicate:
a) the total energy use intensity as defined by Sentence 10.2.3.2.(1) of Division B,
b) the energy use intensity of major energy services separately, including
i) space heating,
ii) space cooling,
iii) service water heating,
iv) lighting, and
v) other plug loads,
c) the thermal energy demand intensity as defined by Sentence 10.2.3.2.(2) of Division B,
d) the air leakage rate as detived in accordance with Sentence 10.2.3.4.(3). of Division B, and recorded in L./ (s*m?) at 75

Pa,

e) the GHG Emission Level achieved, as applicable, and

f) the maximum GHGI of the building, expressed in kgCO,./m?/vear, as applicable.

2) For buildings and major occupancies that are designed and constructed in compliance with Subsection 10.2.3. and Section
10.3. of Division B, as applicable, before an owner occupies or receives permission to occupy the building, an energy
report shall indicate:
a) the total energy use intensity as defined by Sentence 10.2.3.2.(1) of Division B,
b) the energy use intensity of major energy services separately, including

i) space heating,

i) space cooling,

iii) service water heating,

iv) lighting, and

v) other plug loads,

¢) the thermal energy demand intensity as defined by Sentence 10.2.3.2.(2) of Division B,
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d) for buildings conforming to Step 2, the air leakage rate as tested, derived in accordance with Article 10.2.3.5. of
Division B, and recorded in L/ (s*m?) at 75 Pa, and

e) for buildings conforming to any of Steps 2 to 4, the air leakage rate as tested that is accounted for in accordance with
Sentence 10.2.3.4.(2) of Division B and detived in accordance with Atticle 10.2.3.5. of Division B, recorded in L/ (s*m?)
at 75 Pa,

f) the GHG Emission Level achieved, as applicable, and

0) the maximum GHGI of the building, expressed in kgCOo./m?/vear, as applicable.

3) The total energy use intensity in Clause (2)(a) and the thermal energy demand intensity in Clause (2)(c) shall account

for the airtightness referenced in Clause (2)(d) or (e), as applicable.
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This convenience copy does not include a reproduction of Table 1.3.1.2. Documents Referenced in Book |
(General) of the British Columbia Building Code of Division B as amended by Revision 5. The documents
that are repealed in Revision 5 are listed in the following table (as they appeared previously). The second
table provided displays the documents referenced in Revision 5.

Documents Repealed by Revision 5

AHAM ANSI/AHAM RAC-1-1982 Room Air Conditioners Table 9.36.3.10.

AHRI BTS-2000 Efficiency of Commercial Space Heating Boilers Table 9.36.3.10.

ANSI/CSA ANSI Z21.10.3-2013/CSA 4.3-2013 Gas-Fired Water Heaters, Volume lll, Storage Water Heaters | Table 9.36.4.2.

With Input Ratings Above 75,000 Btu Per Hour, Circulating
and Instantaneous
ANSI/CSA ANSI 721.56-2013/CSA 4.7-2013 Gas-Fired Pool Heaters Table 9.36.4.2.
ANSI/CSA ANSI 783.8-2013/CSA 2.6-2013 Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Table 9.36.3.10.
Heaters and Gas-Fired Duct Furnaces
ASHRAE ANSI/ASHRAE/IES 90.1-2016 Energy Standard for Buildings Except Low-Rise Residential 10.2.2.1.(1)
Buildings A-10.2.2.2.
ASHRAE ANSI/ASHRAE 103-2007 Annual Fuel Utilization Efficiency of Residential Central Table 9.36.3.10.
Furnaces and Boilers
ASTM E 779-10 Standard Test Method for Determining Air Leakage Rate by 9.36.6.5.(1)
Fan Pressurization 10.2.3.5.(1)

CCBFC NRCC 56191 National Energy Code of Canada for Buildings 2015 A-2.1.1.2.(6)
A-2.2.1.1.(1)@
A-3.2.1.1.(1)4
Table 3.10.1.1.(1)
9.36.1.3.(1) 9.36.1.3.(4)
9.36.3.1.(2) 9.36.4.1.(2)
A-9.36.1.3.
A-9.36.2.4.(1)
A-9.36.3.10.(1)
A-9.36.4.2.(1)
A-9.36.5.2.10.2.2.1.(1)
10.2.2.2.(2) 10.2.2.2.(3)
10.2.2.2.(4)
Table 10.2.3.3.-A Table
10.2.3.3.-B 10.2.3.4.(1)
10.2.3.4.(4)
A-10.2.2.2.
A-10.2.3.3.(2)
A-10.2.3.4.
A-2.2.8.1.(1)®)

CGSB CAN/CGSB-149.10-M86 Determination of the Airtightness of Building Envelopes by 9.36.5.10.(11)

the Fan Depressurization Method 9.36.6.5.(1)

A-9.36.5.10.(11)

CoV Version 2.0 City of Vancouver Energy Modeling Guidelines 10.2.3.4.(1)
10.2.3.4.(3)
10.2.3.4.(4)

A-10.2.34.

CSA B212-00 Energy Utilization Efficiencies of Oil-Fired Furnaces and Table 9.36.3.10.

Boilers

CSA CAN/CSA-P.3-04 Measuring Energy Consumption and Determining Efficiencies | Table 9.36.4.2.

of Gas-Fired Storage Water Heaters

CSA CAN/CSA-P.7-10 Measuring Energy Loss of Gas-Fired Instantaneous Water Table 9.36.4.2.

Heaters

DOE 10 CFR, Part 431-2011 Energy, Energy Efficiency Program for Certain Commercial Table 9.36.4.2.

and Industrial Equipment

uL 731-1995 Oil-Fired Unit Heaters Table 9.36.3.10.

USACE Version 3-2012 Air Leakage Test Protocol for Building Envelopes 9.36.6.5.(1)
10.2.3.5.(1)
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Documents Referenced in Revision 5
AHRI ANSI/AHRI 1500 (2015) Performance Rating of Commercial Space Heating Boilers Table 9.36.3.10.
ANSI/CSA ANSI 721.10.3-2017/CSA 4.3-2017 Gas-fired water heaters, volume Ill, storage water heaters Table 9.36.4.2.
with input ratings above 75,000 Btu per hour, circulating and
instantaneous
ANSI/CSA ANSI Z21.47-2016/CSA 2.3-2016 Gas-fired central furnaces Table 9.36.3.10.
ANSI/CSA ANSI Z721.50-2016/CSA 2.22-2016 Vented decorative gas appliances Table 9.36.3.10.
ANSI/CSA ANSI 721.56-2017/CSA 4.7-2017 Gas-fired pool heaters Table 9.36.4.2.
ANSI/CSA ANS| 783.8-2016/CSA 2.6-2016 Gas unit heaters, gas packaged heaters, gas utility heaters Table 9.36.3.10.
and gas-fired duct furnaces
ASHRAE ANSI/ASHRAE/IES 90.1-2019 Energy Standard for Buildings Except Low-Rise Residential 10.2.2.1.(1)
Buildings A-10.2.2.2.
ASTM E779-10 Standard Test Method for Determining Air Leakage Rate by 10.2.3.5.(1)
Fan Pressurization
ASTM E3158-18 Standard Test Method for Measuring the Air Leakage Rate of | 10.2.3.5.(1)
a Large or Multizone Building
BC S.B.C. 2007 c.42 Climate Change Accountability Act 9.37.1.2.(2
10.3.1.2.(1)
CCBFC NRCC 56191 National Energy Code of Canada for Buildings 2020 A-2.1.1.2.(6)4
A-221.1.(1)4
A-3.2.1.1.(1)4
9.36.1.3.(1) 9.36.1.3.(4)
Table 9.36.3.10.
A-9.36.1.3.
A-9.36.2.4.(1)
A-9.36.3.10.(1)
A-9.36.4.2.(1)
A-9.36.5.2. 10.2.2.1.(1)
10.2.2.2.(2) 10.2.2.2.(3)
10.2.2.2.(4)
Table 10.2.3.3.-A Table
10.2.3.3.-B 10.2.3.4.(1)
10.2.3.4.(4)
A-10.2.2.2.
A-10.2.3.3.(2)
A-10.2.34.
A-2.2.8.1.(1)®
CGSB CAN/CGSB-149.10-2019 Determination of the airtightness of building envelopes by the | 9.36.7.3.(1)
fan depressurization method
CoV Version 2.0 City of Vancouver Energy Modeling Guidelines 10.2.3.4.(1
10.2.3.4.(3
10.2.3.4.(4
10.3.1.1.(2
A-10.2.34.
CSA B55.1:15 Test method for measuring efficiency and pressure loss of 9.36.5.12.(2)
drain water heat recovery units
CSA B140.4:.04 Qil-fired warm air furnaces Table 9.36.3.10.
CSA CAN/CSA-P.3-15 Testing method for measuring energy consumption and Table 9.36.4.2.
determining efficiencies of gas-fired and fuel oil-fired water
heaters
CSA CAN/CSA-P.4.1-15 Testing method for measuring annual fireplace efficiency Table 9.36.3.10.
DIN EN 303-5:2012 Heating boilers — Part 5: Heating boilers for solid fuels, Table 9.36.3.10.
manually and automatically stoked, nominal heat output of up
to 500 kW — Terminology, requirements
DOE 10 CFR, Part 431-2011 Energy, Energy Efficiency Program for Certain Commercial Table 9.36.3.10.
and Industrial Equipment Table 9.36.4.2.
USACE Version 3-2012 Air Leakage Test Protocol for Building Envelopes 10.2.3.5.(1)

This document is for information only and does not form part of the legally enforceable BC Building Code.
Ministerial Order BA 2023 8 is available in the Gazette Part 1 on belaws.gov.be.ca

Page 68 of 68



https://www.bclaws.gov.bc.ca/civix/document/id/bcgaz1/bcgaz1/886022321

