Energy Efficiency for Houses & Small Buildings
New Section 9.36 of NBC 2010
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Why do we need Energy Codes?
» buildings account for about 30% of all greenhouse gases
» road transportation accounts for about 10% of all greenhouse gases
» if buildings are more energy efficient, then less greenhouse gases are produced
» energy efficiency in building codes is a reflection of the changing times
(just as Section 3.8 Barrier-Free Design was added in NBC 1995)
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There are 2 Buildings Energy Codes for Manitoba

» National Energy Code of Canada for Buildings 2011
» new Section 9.36 of NBC 2010
These 2 energy codes are distinct documents (but compatible)
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These Energy Codes do NOT
»  apply to existing buildings, farm buildings & temporary buildings

consider the electric energy source (hydroelectric, coal power plant etc)
compare relative energy costs

YV YV V

deal with water conservation, re-using existing construction materials or other
environmental initiatives such as green space

These Energy Codes do address

»  airleakage

building insulation
HVAC system energy efficiency
hot water system energy efficiency

YV V V V

lighting efficiency (NECB only)
»  electric power systems efficiency (NECB only)
(the Codes only deals with building construction matters)
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National Energy Code of Canada for Buildings (2011)

» NECB 2011 is a distinct code from NBC 2010 (which includes Section 9.36)
(also available is a NECB User’s Guide - very helpful)

» Manitoba Energy Code for Buildings 2013 (MECB) is the NECB with Manitoba amendments
http://web2.gov.mb.ca/laws/regs/current/ _pdf-regs.php?reg=213/2013

» MECB came into effect December 1, 2014 in Manitoba

» MECB applies to
= new Part 3 Buildings
= new Part 3 Additions only
= new Part 3 additions & existing buildings
(if the designers choose)
= some Part 9 Buildings

» MECB does NOT apply to: Lietone: cmf?’&?ﬂﬂﬁdg:

= existing buildings (usually) ﬁ@ﬂ@hﬁn

= some part 9 buildings (see next page)
Manitoba 9P




NBC SECTION 9.36 — ENERGY EFFICIENCY

» There are presently 35 “Prescriptive” Sections within
Part 9 of NBC 2010
=  Section 9.1 — General
= Section 9.2 — Definitions
= Section 9.3 - Material, Systems and Equipment
=  Section 9.4 - Structural Requirement

= Section 9.35 - Garages and Carports Ay U0
National Building Code

= Section 9.36 — Energy Efficiency (new section in NBC) of Canada

Canada

» Section 9.36 takes effect on April 1, 2016 in Manitoba

» Section 9.36 applies to new Part 9 Buildings with:
= C occupancy only
= Coccupancy and a D, E & F3 occupancy with a floor area of 300 m2 (3228 ft?) or less
= any D, E & F3 occupancy with a combined floor area of 300 m? (3228 ft2) or less

» Section 9.36 re-directs to NECB (2011) for a Part 9 Building with:
= anyD, E & F3 occupancy with a combined floor area greater than 300 m? (3228 ft?)
= any F2 occupancy (regardless of floor area)
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Which Code Applies?

For any Part 3 Building > NECB

For Part 9 Buildings

“C” (600 m? orless) > Section 9.36

“C” (300m3) + {“D” + “E” + “F3”} (300m? or less) > Section 9.36

“C” (any area) +{“D” + “E” +“F3”) (>300m2) > NECB
{“D” + “E” + “F3”} (300m? or less) > Section 9.36

{“D” +“E” +“F3"} > 300m? -> NECB

“F2” (any area) +{“C”" + “D” + “E” + “F3”}(any area) > NECB

“C” (350m?) + {“D” +“E”} (200m?) - Section9.36 or NECB?

“C” (100m?) + “E” (350m?) > Section9.36 or NECB?
“F2” (100 m2) + “F3” (250m?) = Section 9.36 or NECB ?
“C” (350m?) + “F3” (200m2) = Section 9.36 or NECB?
“C” (450m?) + “F3” (200m?) > Section 9.36 or NECB?

{“D” + “E”} (400 m?) 1st floor + “C” (400 m2) on 2" & 3rd floor = Section 9.36 or NECB?
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OVERVIEW OF SECTION 9.36-ENERGY EFFICIENCY

1. Climatic Zones in Manitoba
2. Thermal Resistance

3. Building Envelope (Subsection 9.36.2)

4. HVAC Requirements (Subsection 9.36.3)

5. Service Water Heating Systems (Subsection 9.36.4)

6. Energy Performance Compliance (Subsection 9.36.5)
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CLIMATIC ZONES IN MANITOBA
Zone 7A (HDD between 5000 to 6000)

i PR QTADCULE LARE
=]

» Brandon (5760)

» Dauphin (5900) Tan
» Portage la Prairie (5600)

» Steinbach (5670)

ORRoCH

Zone 7B (HDD between 6000 to 7000)

» Flin Flon (6440) Zone 7B

OTHE s

Some insulation requirements
increase north of 53" Parallel

N. Manitoba

» Swan River (6100) b commoranes

» The Pas (6490)

Zone 8 (HDD greater than 8000)

Zone 7TA
» Lynn Lake (7770)

» Thompson (7600)
» Churchill (8950)

HDD = Heating Degree Days
see NBC 2010 Appendix C-20 for HDD values for Manitoba locations
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THERMAL RESISTANCE

Nominal Thermal Resistance (present Building Code requirement)

» thermal resistance is measured only at insulated areas

» does not account for building layers in front or behind insulation layers

» thermal bridges such as studs, wall plates or lintels are not considered

» for studs spaced at 12”, 16” or 24” all have the same nominal thermal resistance




Effective Thermal Resistance (Section 9.36 requirements)

» thermal resistance measurements are taken at insulated areas as well
as any areas where other thermal bridging occurs
» studs spaced at 12”, 16” or 24” will have different effective thermal resistance values

R6.4 R20
R-Value for 2x6 Wall
_ . - _ A A g g
ex’t’erlor metal siding (R = 0.6) — . . 1 aluminum siding
= %" plywood (R = 0.6) g paper — i
= 2x6 studs (R =6.4) ; >~ sheathing
I : : _ 38 x 89 mm woo
6” batt insulation (R = 20) sud @ 408 mm o.c. -

S cavity insulation

poly vapour barrier (R = 0)
%” GWB (R = 0.6)

13mm
" gypsum board

vapour barrier —

|
» NominalR=21.8 I
(regardless of stud spacing) R (stud) R (insulation)
(including inner & outer wall skin layers)

> Effective R=18.1 (w studs @ 24” spacing)
» Effective R=17.3 (w studs @ 16” spacing)
» Effective R= 16.6 (w studs @ 12” spacing)

GWB = gypsum wall board = drywall

page 10 || .l l h



RSI (METRIC) vs. R (IMPERIAL)

Building Code & User’s Guide only use metric terms (RSI values)

“RSI” is the metric R-value
e RSI =R+ Sl {system international}
e units =m2K/W or sometime m2C/W
K = Kelvin C = Celsius

“R” is the imperial R-value
e units =ft2F hr/BTU
F = Fahrenheit
hr = hour
BTU = British Thermal Unit

To convert RSI to R multiply by 5.678
e RSI=3.0(m2K/W)
e R=3.0x5.678=17.0 (ft> Fhr/BTU)

To convert R to RSl divide by 5.678

e R=20 (ft2 Fhr/BTU)
e RSI=20/5.678= 3.5 (m2K/W)
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U-values (or thermal transmittance)

The NECB & Section 9.36 uses the term “thermal transmittance” or U-value

» U=1/RSI RSI =1/U
» U-value units = W/ m2K RSl units=W / m2C
Example

> U=0.5 (W/m2K)

» RSI=1/0.5 Thermal Ensrgy
= 2.0 (m?*K/W) (metric) (W)
» R=2.0x5.678
=11.4 (ft? Fhr /BTU (imperial) " "

Why do we use U-values instead of R-value?
= U-value is what is actually measured
= we convert U-values to R-values for our convenience
(higher R-value means higher insulation performance)
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Calculating the overall Effective R-Value

As an example: gl
Layer RSI (m2 K / W) 1 ‘Q’
interior air film 0.12 e
%" GWB 0.08 -
vapour barrier 0.00 E
RS aralel 2.67 (see page 14) :
%" plywood 0.11
building paper (Tyvek) 0.00 3
metal siding 0.11 :
outside air film 0.03 A
Total 3.12 m2K/W B
/ S
. S -Gain.
Overall Effective RSI Value=3.12 m2K/W

Overall Effective U Value=1/3.12=0.321 W/ m2?K
Overall Effective R Value =3.12 x 5.678 =17.7 ft2F hr / BTU

RSI Values for various Materials

» 9.36 Table A-9.36.2.4(1)D (page A-254)
» NECB 2011 User’s Guide: Table 3-5 to Table 3-9 (page 29 to 36)
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CALCULATING THE EFFECTIVE R-VALUE

(within a layer of a wall or roof or floor assembly with mixed components)

As an example:
» if framing area (consists of studs, plates, lintels, etc) = 15% of total wall area
» theninsulated area = 85% of total wall area

> iftheRSI,  .ion =3:52 andthe RSI .= 1.13 (using metric units “SI”)
RS ol = 100% . = 100 = 2.67 (m2K/W)
(_15% + _85% ) (13.3 + 24.1)
( 1.13 3.52 )

as expected RSl _ .. (2.67) < RSl ¢ pation (3:52)
(because of thermal bridging from the wood framing)

——parallel
» See 9.36 Table A-9.36.2.6(1)B (page A-268)

RSI Values il
1
» NECB 2011 User’s Guide: Table 3-5 to Table 3-10 (page 37) I

RSl values (for complete wall assemblies)

» above grade walls Table A-9.36.2.2(4.1)A (pg 8)
» below grade walls Table A-9.36.2.2(4.1)B (pg9)
of the Manitoba Amendment
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BUILDING ENVELOPE (Subsection 9.36.2)

insulating

® Airtightness
(vapour barriers & air barriers)

e R-Values
envelope
e Continuity of Insulation (red)

e Building Envelope Trade-offs

crucial joints too meet the
rules of avoiding thermal
bridging
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Airtightness (Articles 9.36.2.9 & 9.36.2.10)

» maximum air leakage .I ¢
= 0.20L/(m2s)=200mL/(m?s), or L
" as per 9.25.3 L 4

(see NBC Appendix A pg A-211 for permeance values) .

» Air barrier are to be continuous i .ul:-"m}.
= over control & expansion joints T L
* free of cracks & holes |
= between assemblies |
= around penetrations
= structurally supported (i.e. VB cannot be loose)
» Windows, doors & overhead doors are to be weather-stripped
» Fireplaces are to have doors or enclosures

X/

%+ Section 9.36 requirements not different from what is presently required

X/

+* as before, the big concern is to stop the leakage at penetrations & joints

|
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COMMON AIR LEAKS

Al Laaking inta the house
= ir Luaking out of the house -




R

% if we had R40 walls & R60 roof insulation but the windows are left open
then the insulation level is meaningless

Datads raquiring information on




MB Amendment to {9.36.2.9)

» if airtightness cannot be determined from a visual examination a “blower test” can be requested
> “blower test” is 2.5 air changes per hr (at 50 Pa depressurization) 50 Pa=1.04 Ib / ft?

— negative /Y E :
presgune | =
- . et . ;
Blower
— Boar P— 3
P —
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Building with HRV Nominal RS Effective RSl Values
‘ R51 Value (metric) 5 Man N Man Zone 7JA | Zone 7B | Zone 8
Foundation Walls 3.50 3.50 2.80 2.80 2.80
Floors on permafrost 0.88 0.88 0 4.44 4.44
Unheated Floor (above frost line) 0.88 0.88 1.96 1.96 1.96
Unheated floors (below frost line) 0 0 0 0 0
Heated Floors on ground 0.88 0.88 2.84 2.84 2.84
Thickened Edge Slabs 0.88 0.88 2.84 2.84 3.72
Suspended Floors 4.90 4.90 5.02 5.02 5.02
Exterior Walls 3.50 4.40 2.80 2.80 3.08
Flat Roofs & Cathedral Ceilings 4.90 4.90 5.02 5.02 5.02
Roof with Attics 8.80 8.80 8.20 8.50 8.50
Building with HRV Nominal R Effective R Values
R Value (imperial)
1 Foundation Walls 19.9 19.9 15.9 15.9 15.9
2 Floors on permafrost 5.0 5.0 0.0 25.2 25.2
3 Unheated Floor (above frost line) 5.0 5.0 11.1 11.1 11.1
Unheated floors (below frost line) 0.0 0.0 0.0 0.0 0.0
4 Heated Floors on ground 5.0 5.0 16.1 16.1 16.1
5 Thickened Edge Slabs 5.0 5.0 16.1 16.1 21.1
Suspended Floors 27.8 27.8 28.5 28.5 28.5
6 Exterior Walls 19.9 25.0 159 15.9 17.5
Flat Roofs & Cathedral Ceilings 27.8 27.8 28.5 28.5 28.5
Roof with Attics 50.0 50.0 48.3 48.3 48.3
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Building without HRV Mominal RS Effective RSI Values

RSI Value (metric) S Man NMMan | Zone7A | Zone 7B | Zone 8
Foundation Walls 3.50 3.50 3.46 3.46 397
Floars on permafrost 08B 0.88 0 4.44 444
Unheated Floor (above frost line) 088 0.88 196 1.96 1.96
Unheated floors (below frost line) 0 0 0 0 0
Heated Floors on ground 088 0.88 2.84 2 84 2.84
Thickened Edge Slabs 0_BB 0.88 3.72 3.72 459
Suspended Floors 490 490 5.02 502 502
Exterior Walls 3.50 440 3.08 3 85 3.85
Flat Roofs & Cathedral Ceilings 4.90 490 5.02 5.02 5.02
Roof with Attics 8.80 8.80 10.43 10.43 1043
Building without HRWV Nominal R Effective R Values

R Value (imperial) S Man NMan | Zone7A | Zone 7B | Zone 8
Foundation Walls 194 129 19.6 19.6 225
Floors on permafrost 5.0 5.0 0.0 252 25.2
Unheated Floor (above frost line) 5.0 5.0 11.1 11.1 111
Unheated floors (below frost line) 0.0 0.0 0.0 0.0 0.0
Heated Floors on ground 5.0 5.0 16.1 16.1 16.1
Thickened Edge Slabs 5.0 5.0 211 21.1 26.1
Suspended Floors 278 27.8 285 285 285
Exterior Walls 199 250 175 219 219
Flat Roofs & Cathedral Ceilings 278 278 28.5 28.5 285
Roof with Attics 50.0 50.0 592 592 59.2

page 21

Manitoba 9




Effective RSl Values with HRV without HRV

R51 value (metric) Zone 74 | Zone 7B | Zone & | Zone 7A | Zone 7B | Zone 8
Foundation Walls 2.80 2.80 28D 3.46 3.456 3.97
Floors on permafrost 0 4.44 4.44 0 4.44 4.44
Unheated Floor [above frost lime| 1.9a 1.96 156 196 1.96 196
Unheated floors (below frost lina) 0 ] o 0 0 0
Heated Floors on ground 2.84 2.84 2.84 2.B4 2.84 2.84
Thickenad Edge Slabs 2.84 Z.584 372 372 3.72 4.59
suspended Floors 5.02 5.02 5.02 5.02 5.02 5.02
Exterior Walls 2. 80k Z_ B0 3 08 308 3.85 385
Flat Roofs & Cathedral Cailings 5.02 5.02 5102 5.0z 5.02 5.02
Roof with Attics E.50 B50 850 1043 1043 10.43
Effective RSl Valuas with HRV without HRW

R value (imperial) Zone 74 | Zone 76 | Zone & | Zone7A | Zone 76 | Zone 8
Foundation Walls 159 15.9 155 196 196 225
Floors on permafrost 0.0 252 252 0.0 25.2 252
Unheated Floor [above frost line) 11.1 11.1 111 11.1 11.1 111
Unheated floors (below frast line) 0.0 0.0 0.0 0.0 0.0 0.0
Heated Floors on ground 16.1 16.1 16.1 16.1 16.1 16.1
Thickenad Edge Slabs 16.1 16.1 211 21.1 21.1 26.1
suspended Floors 28.5 2B.5 285 285 2B.5 2B.5
Exterior wWalls 159 159 175 17.5 219 219
Flat Roofs & Cathedral Ceilings 2B.5 Z8.5 285 28.5 2B.5 2B.5
Roof with Attics 4k 3 48 3 483 59.2 502 582
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No present MBC Code window & doors insulation requirements

Section 9.36 Requirements

Windows & Door R-Values

Overall U values Overall RSI values Overall R values
Zone 7A Zone 7B Zone 8 Zone 7A Zone 7B Zone 8 Zone 7A Zone 7B Zone 8
Fenestrations & Doors 1.60 1.40 1.40 0.63 0.71 0.71 3.55 4.06 4.06
Skylights 2.70 2.40 2.40 0.37 0.42 0.42 2.10 2.37 2.37
see Table 9.36.2.7(1) & Table 9.36.2.7(2) WINDOW - SPECS TO LOOK FOR
World's Be
OR % Window Co.
InT f minimum E Rating (ER - = S S
n trerms or minimum cnergy Rating ( ) Conduction o ok ecing - gon - o Subjective
i FR I 53 EHEHETPEFBFOH:';I‘:: ;'nmss Between 0-1
- Zone 7A ER (min) = 25 “whole Window” Q:}wm e | 00 Betveen 04
. 0174 SHGEE dear doulile-giazing
- Zone 7B & Zone 8 ER (min) =29 0.35 0.32
ADDITIONAL PERFORMANCE RATINGS
Visible Trartsmittance i Ligkage (U.5/1F)

= {(57-ER) / 20

RSI
ER

{20/ (57 - ER)}
57 — 20/RS|

Visible Light 6

A P P 0% T g THRE it
mﬂnnw—umw; TS I
u-mm.uﬂtm-’mlnuwm St e T Tl

=0.6

e e e

L-Factor 5¢|B Huad Wisilily
Gain Coalfcsnt Transmitlancs

D Air Infiltration

Look for =0.3
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Qualified Windows, Doors & Skylights

When Canadians wanl

fo save cnergy and
money and help the
envirpnment, they ook
for the EMERGY STAR
symbol to identify
energy-efficient products.

g

Even theugh windows. doars and skdights ds not conseme

energy, they can be 3 significant soerce of heat less n 2 heme ar
ulldting, ENERGY STAR quali®ed gradusts will save mesay by nducieg
avardll arcusl srangy césts by ug b 16 pencent Thisy will akia help keeg
e hemr or buildisg mere comiortabe yrarsmund and reduce autsice
moise, and may have less condensation in ool weather compared witia
cevantianal product,

How Do These Prodiects Oualify for ENFRCY STARE

T be FMERGY STAS qualifed, preducts must mesl specic energy
gimiziency lsvels furt Fave Been set for four chsate rones (A, B, G and M n
Ganwde.br sidHen, all praducts must b certited by a Rcorading agandy
e thelr mnargy eficesc,

Thie fur climate zeni: wan davekeoes usieg fering degres-tdays. &
gy of asnual average lemperaiue. The elficionsy keoke measu-s

S el 2 ‘windew, doer or skelig™ insulries against the cels or haw
waell it uses the sun's heal to supplemest the home's or buiding s healing
Ftem, Because he dimale secomes pregnesstely colder from Jane A e
Tora [, B lvell &0 mare SR far @ach Ao 2006 ThE means
Tl madels el gualily for Dot 8 also qual?y far Zone A, modeks Tl
qualéy tar Zone C dfso qualify for Zenes A and B, and modds Sal cuakty
der Zonn (1 3lso qualsy for Jenes A, B anz €,

ENERCY STAR Requirements for Windaows and Doors

Preducts my tomply bases an afher thei Ustachar or thelr Encegy Rating
(i}, The Usfacter s 0 measure of the mie of heat |oas, The lower e
rurrzer, the slawer the heal baas, 56 is & farmul Sat inclodes e Letactor
airlesag and i benett of petental sdllar gain The Righer 1 velie,
e Bigher the pelesiisl snnual sergy smangs. Windaws and slding ghass
doars must also kawo an air lezkage rato of w1, 65 cusic metres per hour
par metne o product opaning o «1,5 bres par socond per snuan =atm ot
product A,

el inie FaTH

L3

ecOENERGY
ih iU TION it st

Ermvggy Fatlag B NS
Ml B o Magrun A reown
Wi o Ul by Lt h

2a WA W WL
[ Ed T |

Lfactor Conversion to Bevilue

\Winderss, doarg and skylghts are rat narmally assgned an Fevllon woen
et However, ceniraziors and window saleapsoale may refer 1o the
Ervalue a5 3wy o sesure parfarmance. To kel wou beller understand
0 Fmvz|ue system sample Ustaciers in both mokic and imporial enits
Barsn boen cenvaried o F=valzns 0 tha follawing tucle. Secauso BH values
ara darteect fram 3 feemula that uses Bom thi U=scter and sdar heat gais,
e ig ne methed 1o disecily convert the 07 vl 1o a0 Rvalue.

Sample Label With 2 Map. Showing Gualification for
fones &, B and C

(imajiflnd for area inddoxind,
Hdmibssibl e pour los réglons Indigquées.

Utasibor (AR Uefait Bt Fomrthit Flaleh=" FP

A4 LED 1.0

A ek 1.1

100 L] 4

L0 [T 4 E=IomsABC

LW [T [

L4 [T .4 .

ET T T Ervironmental Benefits

o [T i ¥ ol o e ariginal windaws and daocs i me seerage ke foma wene

1A e a1 mp|zced by ENEREGY 5TAR qualitied windaws and daors, fho hovsehald

10 e T enengy consumghen weula be redsned by abaut T percent, ¥ ENERGY STAR

il [ ) gualitied windaws, sobrs and 2olights whane natalled in &7 SeErage new

) T i tame i=ateed of conmvetionall products, energy censusglian weuld be
mduzed by sbost 16 germant

ol WlE G

=2 als Il ESMERCY STAR in General

LED aH 11 —

How fo Identify a Oualified Product

Al qualitied products must be visioly lnbelled weth the: ENERGY STAR symisel
and tha 2ene er zo%es Tt the peeduct qualifas fec This inamatizn may
ales be in e product Bleralune dor sach model, dang with an esplnstion of
e four cmate cenes in Canada,

Samgle Labe] Without 2 Map, Showing Dualification fer Zones & and B

& Har Majesty e Cusen in gl of Canada, 2090

Gat. o, M1 4] 4711100102 (Frine] [EBH 3781100171137
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Bk 41 o oot s e g gt

oo
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wifth the EKERGY STAR mark for saje in {anada must sign an adminisiratve
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Roots wih A

with HFV
RSl = B.50 (74, 78 & 8) (R48.3) __
without HEV —— -\l
FSl = 10,43 (74, 7E & H) (FE59.2)
=
RS| = 352 (Rzo)
penmitied —:|
= - 5
[ — 1.2
| g (4t)
=== Gross Roof Arsa
- o Inside Dimension
g:.d—i-
Tu5
:; lr]
o < ;
Lo 2 Exteror Doors & Windows
S8 E \ RS| = 0.63 (7A) (R3.55)
w3 - RSl = 0.71 (7B & 8) (R4.08)
ooe s L
e R
3 ﬁ_ Exterior Wall Above Grade
ey | with HRY
RSl = 280 (7a & 7B) (R15.9)
RSl = 3.08 () (R17.5)
without HRY
RSl = 3.08 (7A) (R17.5)
RSl = 386 (7B & 8) (R21.9)

ﬂ;q '%"f"ﬁ"'%"ﬁ"'%"f"g'l'-

~]

Ly
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o
7 1
ll'v,:-“w’ =]
i
=
e
L c
oo
=0 'm
=T 3 ' Aboy A
L% E with HEW
557 RSl = 280 (7A & 7B) (R15.9)
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CONTINUITY OF INSULATION (Article 9.36.2.5)

» The overall objective is to ensure that the effective thermal resistance of the wall,
roof and floor is not significantly reduced from the Code specified R-value

b
=" Rigid Insulation

Achesive, Gaskel or Cailking
= [Drywal
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» Areas where thermal barrier is disrupted include:
= basement wall/floor slab/exterior wall intersection
= exterior wall/roof intersection
= exterior wall/interior wall intersection
= wall/roof penetrations (fireplaces, mechanical ducts, anchors, balcony slabs)

= piping vents, electrical conducts inside the wall

» Design Professionals objective is to minimize the thermal bridging effects at the insulation
disruption
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» Exceptions to insulation continuity include:
= jnward insulation of 4 x penetration thickness {9.36.2.5(2a)}
= atleast 60% in front of penetration {9.36.2.5(2b)} (see page 35)
= masonry fireplaces to be insulated to 55% {9.36.2.5(3)} (see page 36)
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Building Insulation Trade-Off (Article 9.36.2.11)

e The objective is to ensure the overall building envelope has the same thermal resistance and
that more energy would not be required to heat/cool the building.

 Examples of Trade-offs:

* using a stained glass window (which has a low R-value) provided other windows have a
higher R-value

e using walls with a lower R-value provided the roof has a higher R-value

* Limitations of Trade-offs
* apply only to above grade assemblies
* cannot be applied to walls / floors with a heating piping system
« walls and flat roof RSI’s cannot be reduced by more than 55%
» for other conditions the trade-off cannot reduce RSI by more than 60%
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Example of Building Insulation Trade-Off:

Owner (from Selkirk) wants to use R60 for roof attic (more than required R = 48.3)
so a trade off (compensation) by having lower R-value in walls is permitted

Selkirk (Zone 7A):

» since building is a house — needs a HRV {MB Amendment 9.36.3.8.1}
gross wall area = 500 m? {see 9.36.2.3(2) for calculating gross wall area}
gross roof area =300 m? {see 9.36.2.3(1) for calculating gross roof area}
“reference building” (or Section 9.36) requirements
» RSl . =2.80 (R=15.9) {as per table 9.36.2.6B of MB Amendment}
» RSl s =8.50 (R=48.3) (as per table 9.36.2.6B of MB Amendment}

YV V VYV

A\

R=60 convertsto > RSI=60/5.678 =10.6 (proposed roof insulation level)
What is the minimum wall insulation required (RSl )?

z (Areference / RSI reference ) 2 Z (A proposed / RSI proposed )

>

reference bldg (9.36) > proposed side (actual construction)
{(A wair/ RSkyan) + (A oot/ RSIoor)t 2 {(A yay/ RSkyay) + (A roor/ RSIoof)}
{(500 /2.80) +(300/8.50)} > {(500 /RSl )+ (300/10.6)}
214 > {(500 /RSl RS, + 28.3}
214-28.3 2 500 /RSl
186 > 500 /RSl
RSl = 500/186 =2.69m2K/W

>
wall 2 15.3  (note: less than R =15.9)
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HVAC Requirements (Subsection 9.36.3)

>

>

Does not deal with the HVAC design itself
(only the energy efficiency)
Ducts

= to be sealed at joints

= jf ducts are outside, then insulated same

as the adjacent floor, wall or roof assembly

= have dampers at outside vents
Controls
= to prevent simultaneous heat &
cooling at the same time

Equipment Efficiency
= as per Table 9.36.3.10 for Equipment Efficiency
= natural gas or propane furnaces

o Annual Fuel Utilization Efficiency (AFUE) > 94% (MB Amendment) (NBC 9.36 -
AFUE > 92%) (no different than before for MB)

HRV’s required for dwelling units that have a self-contained mechanical ventilation system
{MB Amendment 9.36.3.8.1(1)}
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Service Water Heating Systems
(Subsection 9.36.4)

» HWT Energy Efficiency as per Table 9.36.4.2
» HWT - insulate 2M of outlet & inlet piping

» pipingin recirculation system to be insulated

(i.e. in floor heating piping)

» thermostats & timer controls for pool heaters &
pumps

Drain Water Heat Recovery (DWHR)
o required for all houses

i g '
{MB Amendment 9.36.4.7} To Fixture )_
o not required where can’t To Water Heater

Hot Drainwater from
Showers and Sinks

physically be installed

o main floor shower
with no basements

o basement showers

o

oy Incoming Cold Water
Ldel

Dirain wéter Drainwater

“_& __~ heat recovery page 40




Energy Performance Compliance (Subsection 9.36.5)

» 9.36.5 applies only to residential occupancies
» could use energy performance compliance for other occupancies by NECB

annual energy use of proposed bldg < annual energy use of reference bldg
proposed bldg = the actual building being built
reference bldg = meeting the requirements of Section 9.36

Energy to be included:

» heating

» cooling

» ventilation

» service water heating
Energy not to be included:

» Lighting (note: MECB does include Lighting in the Energy Use)
» ventilation in unconditioned spaces

» Energy Modelling requires computer modelling & in most cases will require a
mechanical engineer
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Future

present energy code has same energy use allowance regardless of occupancy

for example, a hospitals will have same wall insulation requirements as a warehouse
bldg

future code will likely use Energy Use Intensity (EUI)
= EUI = allowance for energy consumption based on occupancy / use

energy modelling of buildings will be the norm for Part 3 buildings (5 years?) and later
Part 9 buildings (10 years?)

energy modelling will use HDD (for the specific site rather than climatic zones)
so climatic zones in codes will be phased out as energy modeling become the norm




Link to the Manitoba Regulation 52/2015
(which included MBC Section 9.36 Amendments)
http://web2.gov.mb.ca/laws/regs/annual/2015/052.pdf

Link to the Manitoba Regulation 213/2011 (Manitoba Energy Code)
http://web2.gov.mb.ca/laws/regs/current/ pdf-regs.php?reg=213/2013

Web: http://www.firecomm.gov.mb.ca/codes.html
Email: firecomm@gov.mb.ca

Calvin Gray

Office of the Fire Commissioner
508 — 401 York Ave

Winnipeg MB R3C 0P8

phone: 204-945-3322

email: calvin.gray@gov.mb.ca
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