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Presenter Notes
Presentation Notes
[The webinar recording has started]
[play-by-play]
- people are joining
- waiting for a few seconds 
[wait 20 seconds]

[12:01]

Welcome Everyone, to our CHBA webinar series “Public Reviews for the 2025 National Construction Codes”

I am Frank Lohmann, CHBA’s Director Building Science and I am joined today by Alex Bols, CHBA’s Senior Technical Advisor Climate Codes and Regulation and two surprise guests:
- Alexandre Bigonesse, is a Technical Advisor, at the Office of Energy Efficiency in NRCan’s Homes and Communities Division
and Brett Cass is CHBA’s Technical Manager, Net Zero Housing.
And we are supported today by Natasha Rombough and Chloe Perreault from Marketing and Communications team at CHBA

Before we dazzle you with all the code changes and commentary, here’s some housekeeping :
We have muted all participants so that there are no distractions.
We will however, try to make the webinar a bit interactive
Firstly, you can ask questions throughout by writing them in the question-and-answer panel, which you can access by clicking on the Q&A button on the bottom of your zoom window. 
We may answer some of your questions live – during the webinar or at the end – or directly in the Q&A panel during the webinar.
And today, is a little different than other webinars, as we will stop for questions and answers after each topic.
Actually, if you want anyone specific to answer your question let us know by putting the names in your question.

Secondly, in terms of making it interactive, we will have a few polls for you  – When we launch a polling question, you will see a response function pop-up.
Chloe, let’s try our first poll right now with a question on the primary region where you and your business or organization operate
[launch poll question 1]  play-by-play 
[report poll results] Here you see the regional representation of today’s participants

Also, please be aware that the webinar is being recorded and the recording will be available on the CHBA website in case you can’t stay to the end or you want to listen to a certain portion again.  I should clarify that it is available to CHBA members on our website and that you have to be logged in to access the recording.
!!! We will also post a PDF document of the slide deck on the same website. I am pointing this out now because we will go through some slides fairly quickly!

Even though you are probably all experienced in Zoom or Teams or Webex webinars, but just to remind you that you can manage your own view of the webinar and make the Powerpoint bigger or smaller by sliding the dividing bar.

This is the last webinar episode of our mini-series, which consisted of three webinars over three weeks 
The purpose of the series is to alert all of you about the code changes that are out for public review right now and what is still coming in the next public review. 
We are hoping these presentations will become a guide for your review of the changes and for developing comments.
We also hope that all interest groups and professions find this equally helpful.

On that note, Let’s try another poll right now to find out who is represented today’s audience is.

[launch poll question 2. profession]

[check on poll / show results] The proportion of professional categories represented in today’s webinar

Before we get started, one other thing: we have a 90 minute webinar today which will include some commentary, discussion and hopefully answering more of your questions.
Because we are stopping in between for some commentary and questions we will for sure go over an hour, but we may also be finished earlier – All to say we have a bit of a soft ending today.

[next slide]
4 min plus polls
~ 7 min
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[12:08]
Today’s webinar is called the “Deep Dive.” 
We will look at the code changes for 5 subjects and have a brief discussion about the background and about what the implications might be from a netzero perspective and then – as I already said – after each subject - we will try an answer a few questions.

[next slide] 
0.5 min
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[12:09]
And - since today’s webinar is the “Deep Dive” 
I thought I’d introduce today’s diving guides in theme.
All the way on the right is Alexandre Bigonesse. Alexandre was involved in many of the committees that worked on these code changes. In many ways, Alexandre has an interest in making sure these code changes are easily understood and simple to implement. He will provide us with some background and nuances on some of the changes today and he will present a few slides about heat pump related changes.

Our next deep-diving guide is Brett Cass.
As CHBA’s Technical Manager of the Netzero Housing Program, Brett can give us some insights how these code changes would impact CHBA’s NZ labelling program and maybe talk about some trends he sees where netzero builders have already found cost-effective solutions.

If you tuned in for our two last webinars you already know Alex Bols and myself. Alex will keep us on time today and I will provide the codes updates.

[next slide] 
1 min


Canadian
Home Builders’
Association

Proposed Code Changes
Deep Dive

Where we are in the code process

Deep Dive on Energy Efficiency and GHG Emissions

« Prescriptive Trade Off Method - “Points” (20 min)
« Prescriptive Tier 5 - “Packages” (10 min)

« Solar Heat Gain / Peak Cooling (10 min)

« Greenhouse Gas Emissions (20 min)
« Heat Pumps (10 min)
How to Submit Comments for Public Review

o
\ ; "
+ ..

| il

{ ';I
— =
i
I
t

|

 Airtightness - from ACH to NLR
* New Energy Use Metrics

* ...Imoreon:
» Prescriptive Methods...
* GHG Emissions...

S—



Presenter Notes
Presentation Notes
[12:10]
Before we look at the proposed code text, I will explain to you where we are in the code process – as we have done in the previous two webinars.

Then I will highlight code changes for the five subjects you see here in bold and Alexandre and Brett will provide some comments and background and we will be answering your questions.
As I have done in other webinars, I will point out – on each slide – which changes go to the 2023 fall public reviews and which ones go to the 2024 winter public review
Because the Fall public review is already on going, I will also include a few hints on How to Submit effective Comments for Public Review.

And – at the end – we might open up for some more discussion and for your questions again.


A little side note here, when we were preparing for today, we realized we that we will need several more, single-subject, focused webinars in February and March, when the 2024 Winter public review actually takes place. So notice on the right, these are the subjects that we are thinking of for 2024. 

There are some significant changes coming for airtightness and new Energy Use Metrics – hopefully simpler – for modeling. We want to talk about those in detail with guest presenters. 
And we would like to provide more info on the two prescriptive methods – we are thinking that we would do a hands-on webinar – by going through some examples together.

[next slide]
[1.5min]


1. WHERE WE ARE IN THE CODE PROCESS = f

Codes Timelines Committee Public Review Public Review

Deadline Opens Closes

YOU

Fall 2023 June 12, 2023 October 23, 2023 December 18, 2023 @ ARE

HERE

October 2, 2023 February 20, 2024 April 29, 2024
N WArZYCE DL June 17,2024 October 21, 2024 December 16, 2024

Code Publication Planned for December 2025

P/T Code Adoptions Planned for 18 months after publication
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[12:12]
So  - here is the code process and a schedule for the next 3 Public reviews
As far as we know, these are the last 3 public reviews before the publication of the 2025 codes

The first one started on October 23rd and will run until December 18 – so that is when your comments have to be submitted.
The next public review is scheduled to run from February to April next year
And then there is one more public review scheduled for the Fall 2024 that is reserved for the updating of all referenced documents and standards.

After that is Code Publication – which – according to NRC is still planned for December 2025 and then, no more than 18 months after that is when we would expect the provinces and territories to adopt those codes.

[next slide]
1 min


PRESCRIPTIVE TRADE-OFF - “POINTS"”

Energy Conservation Points

1. Trade-Off Point Targets (PCF 1890) > = = | min. Total Points 0 10 20

20 40 75
2 Points for Min. Building Envelope Points 0 0 5 10 15
Energy Conservation Measures (ECM) AIRTIGHTNESS =
» Drain Water Heat Recovery (PCF 1835) Amc';EAT-PUMPSﬁ mim s
« Gas-fired Furnaces (PCF 1836) WA St W P PR
« Airtightness (PCF 1888) > D> |FEmmEm 1 15
» Fenestration & Doors (PCF 1889) D iiiis
» Building Envelope (PCF 1923) P|NTS
 Oil Furnaces (PCF 2000) e
« Air-source heat pumps ASHP (PCF 2001) )
3. Interpolation (PCF 1834) = ,
Sum of BE Points = BE Target 04
6 Sum of all ECM Points = Total Target
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[12:13]
Our first subject is the prescriptive trade-off path

On the left you see the proposed changes that belong to this subject – those with hyperlinks are available for comment now.
Before we flip through each of these – I’ll give you a quick rundown of how this method works:

At the top right you see that each tier has a minimum number of points that have to be accumulated by home design features in order to reach that tier.
The things you can get points for are called “energy conservation measures” or ECM.
Some examples are on the list to the left and the table illustrations to the right.
The ECM points vary by climate zone and of course by the efficiency of the measure. 

At the end, the sum of all of your points has to meet or exceed the minimum targets
Yes, I said targets – plural. 
Tiers three to five have a minimum Building Envelope target. So for these tiers you will have to show that the energy conservation measures gather enough points for two separate targets
[next slide]
[1.5min]

https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.10._001835.html
https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.09._001836.html
https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.08._001888.html
https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.06._001889.html
https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08._001834.html

PRESCRIPTIVE TRADE-OFF - “POINTS" itz | S

mm% Energy-Efficiency Changes
- Prescriptive Path 9.36.8.

Example
2000 ft? single-family home in Edmonton (w. conditioned basement, Climate Zone 7B)

* Comply with tier 1 and collect 10 points to comply with tier 2
PY P PY PCF 1888

Category corrects

Effective R-value of above ground walls RSI 3.08 m2K/W (~R17.5) pOI nts for
Effective R-value of below ground walls RSI 2.98 m2K/W (~R16.9 o L

- k& "R16.9) airtightness
Tested Airtightness 2.0 ACH (AL-2A)
U-value or ER of fenestration and doors U-value 1.44

Ventilation equipment SRE 60% (HRV or ERV pre-requisite) 0.8

Service water heating equipment Gas fired storage type EF=0.8 3.1

Conditioned volume of building 780m?3

Screenshot: CHBA Webinar June 2022 Tiered Energy Codes
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[12:15]
Here is a quick refresher of how this method works:
The target points for Tier 2 is 10, but, you also need to comply with tier 1 as a prerequisite (which means an HRV/ERV is installed and all the prescriptive requirements in 9.36.2. to 9.6.4. are met).

For this example we assumed a 2000 square-foot, single-family, detached home in Edmonton, which is in Climate Zone 7B. 
We’ll assume an airtightness test result of 2 air changes per hour, so – yes this home will be tested.
a heat recovery system with sensible heat-recovery efficiency (SRE) rating of at least 60% and 
a hot water tank with an Energy Factor (EF) of 0.8. This gets you exactly 10 points.

In the 2020 NBC, the minimum points available in this zone start quite high for above ground walls and airtightness, and the maximum points for other categories may not total to more than 10 points, meaning that you might not be able to reach tier 2 in this climate zone without either improving the above ground walls or the airtightness. 
This may change in the 20205 code when there are a lot more ECM points available.

For reference, when we presented this last year - In Climate Zone 7B, 
an airtightness of 1.5 ACH would achieve 12.1 points, and
an above ground wall effective R-value of R25 would achieve 9.3 points, 

Each of these would meet tier 2 without any other measures beyond the basic 60% SRE heat recovery unit – which is the prerequisite

WE will get back to the 6.1 points for airtightness in a few minutes
[1.5 min]


PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets

Service Water Heating Equipment (PCF 1835) fotal B
Envelope 0O 0 5 10
» Existing Code: ECM Points for Water Heaters -

~N
[6,]

|A
19}

Table 9.36.8.10.

Energy Conservation Measures and Points for Service Water Heating Equipment
Forming Part of Sentence 9.36.8.10.(3)
Energy Heating Degree-Days of Building Location, in Celsius Degree-Days
C&nservatlon Zone 4 Zone 5 Zone 6 Zone TA Zone 7B Zone 8
bfg:f;?;e <3000 | 3000to3999 | 4000104999 | 5000 to 5299 | 6000106999 | = 7000
Type of ; Performance
Eaui Water Heating -
quipment Equipment Testing Standard
— Energy Energy Conservation Points
Efficiency, EF
or UEFi2
— Edmonton
oil-fired
tankless EF 2095 or 89 5.4 49 31 3.1 3.1 Exam P le
. UEF = 0.92
condensing
water heater H O u s e
Gas- or |
oifired /
residential EF = 0.80 or
b 8.9 54 49 31 31
storage-type | UEF = 0.83 !
service water CAN/CSA-P3
heater
Gas- or
oil-fired UEF = 0.79 46 27 2.4 1.5 1.5 1.5
residential-duty
commercial
f -
z;ﬁg: H;; UEF = 0.85 6.0 36 3.2 2.0 2.0 2.0
heater
Heat pump EF=235 | CAN/CSA-C745 6.4 39 338 30 30 30
water heater
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[12:16]
Let’s start with water heating equipment and look at some points in detail 
Here are the points that already exist for a number of water heater types.
Our Edmonton example house had a gas-fired, storage-type heater and got 3.1 points for that.

One thing to note here is that - electric water heaters do not get any points, apparently because in the modeling they are the reference benchmark. But nonetheless, we think they should be listed here as an acceptable solution. We might submit a comment to that effect.

Another point is that heat pump water heaters are not getting substantially more points.  This may be surprising and it is due to the fact that when NRC and NRCan modelled these points, the Reference House also gets a Heat Pump Water Heater. This is not the case under EnerGuide. The committees agreed to look into it, but the work has been deferred to next code cycle… So this will be one comment we are making, although it may be discarded as it is not related to an actual proposed change – but to exiting code.

Oh – and I will leave the targets pinned to the top there for your reference.
And you have probably noticed the QR code – if you scan it, you can read along on the actual proposed change form
[next slide]
[0.5 min]

https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.10._001835.html

PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets
Service Water Heating Equipment (PCF 1835) = 0 10 20 40 75
- Additional ECM Points for Drain Water Heat Recovery oebe o L]
Heat Recovery Zone4 | Zone5 | Zone6 | Zone7A | Zone7B | Zone 8
Efficiency
of DWHR Equipment Energy Conservation Points

30% 24 1.9 1.9 1.9 1.9 1.5

40% 3.1 24 24 2.4 2.4 2

50% 3.7 2.9 3 2.9 2.9 2.4

60% 4.4 34 3.5 35 3.4 2.8

70% 5 3.9 4 4 3.9 3.2

75% 5.4 4.1 4.3 4.2 4.2 3.4

él
u

5] 751 [E]
Toghdl =
O
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[12:17]
Here are the points for Drain water heat recovery
They are proposed to be added. 

A few other requirements are proposed for drain water heat recovery units.
You have to follow the manufacturers instructions 
And if one or two showers are in above ground storeys you have to provide all one or two of them with a drain water heat recovery, or
And - where there are more than two such showers - at least two of the showers have to be equipped with Drain water heat recovery to get those points

So, if this is a feature in your homes, these points would go towards your total target points 
[next slide]
[1 min]

https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.10._001835.html

PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets
HRVs & Gas-fired Furnaces (PCF 1836) Total 0 10 20 40 75
S . : Envelope 0O 0O 5 10 15
 Existing code: ECM Points for HRVs P
Table 9.36.8.9.
Energy Conservation Measures and Points for Ventilation Systems
Forming Part of Sentence 9.36.8.9.(4)
Energy Heating Degree-Days of Building Location, in Celsius Degree-Days
Conservation
Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
Ms:rfﬁlﬁfO;Or < 3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 > 7000 Edmonton
Systems L — Exam P le
- Sensible Energy Conservation Points 7 H

Heat-Recovery ouse
Efficiency, SRE()
60% < SRE < 65% 0.7 0.7 0.7 0.6 0.8 0.4
65% < SRE < 75% 2.1 2.1 2.2 1.7 1.2
75% < SRE < 84% 3.4 3.2 35 2.7 3.7 1.8

Notes to Table 9.36.8.9.:
(1) SRE = sensible recovery efficiency measured at an outside air test temperature of 0°C

L
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[12;18] 
Let’s continue with HVAC equipment.
As you recall from the Edmonton example, points for HRV’s are already in the code. 
However, considering that a Sensible Recovery Efficiency if 60% is the prescriptive minimum for HRVs/ERVs the points in the top row of this table are kind of free points.
[next slide]
[0.25min]

https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.09._001836.html

PRESCRIPTIVE TRADE-OFF - “POINTS"”

Targets T |T2 | T3 (T4 | T5
HRVs & Gas-fired Furnaces (PCF 1836) Total 0 10 20 40 75
« Newly proposed: points for Gas-fired furnaces Soepe [ Bl o] o ]
Anr.u.JaI Ifuel Zone 4 Zone 5 Zone6 | Zone7A | Zone7B | Zone 8
Utilization
Efficiency ] ]
(AFUE) Energy Conservation Points
96% 0.4 0.4 0.4 0.5 0.5 0.5
98% 11 1.3 1.3 14 1.5 1.6

A

m] % [m

1"
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[12;18] 
What’s proposed is to add points for high efficiency gas furnaces.
Although, you can see the points don’t amount to much.
I have not seen any points for electric resistance boilers or furnaces, maybe for the same reason as for the water heaters.

[next slide]
[0.25min
 

https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.09._001836.html

PRESCRIPTIVE TRADE-OFF - “POINTS"

Association

Targets
Points for Oil-fired Furnaces (PCF 2000) Total 0 10 20 40 75
« Proposed new points N

. Zone 4 | Zone 5 | Zone 6 |Zone 7A|Zone 7B| Zone 8
Type of Min.
Equipment |Performance

Energy Conservation Points

Oil-fired 87% AFUE | 1.2 1.4 1.4 1.5 1.6 1.7
warm air
furnaces | 929% AFUE - - - 5.4 5.5 5.9

 Values for milder climate zones are coming
« No points for more efficient oil furnaces
« Impact of GHG emission requirements

12
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[12:19] 
Points for oil-fired furnaces are also proposed
 
It’s on a different proposed change form and it is not going to the 2023 fall Public Review.
This one might get hotly debated, but especially in rural or northern, remote areas, oil is still being used. 
Eventually, the committee approved this PCF with points in all climate zones for these two efficiencies
There are better efficiencies available for oil-fired furnaces,  and we will likely suggest amending this table.
It will also be interesting to review this change in light of the introduction of greenhouse gas emissions, which may eliminate the possibility of installing oil-fired appliances., except that in some areas in Canada, oil is the only available heating energy. 
[next slide]
[1 min]



PRESCRIPTIVE TRADE-OFF - “POINTS"

Association

Targets
Air Source Heat Pumps (PCF 2001 - Space Heating) Total B I A N
Envelope 0O 0 5 10 15
« Lookup points for heat pumps Table 9.36.8.9.-B
Iable [9.36.8.9,-B]
e 0 R Calculate points
Energy Conservation Measures Minimum Air Heating Degree-Days of Building fOF heat pumps
!!- é‘" ‘2!!“ !E IEat E“I !‘_Z - \2!! I EE Iaﬂt 1 1 =11 i = o
Heating Seasonal Performance Pump Table 9.36.8.9.-(:
Factor for Region V, HSPF2 V {1} Capacity/l oad Zone Zone Zone Zone Zone Zone
Fraction {2) 4< |3 5 E.] i i }
B 3000 3000 4000 5000 6000 7000 s i sl i et o s Foaains Pt et
o o o to 9.36,8,9,(5)

3999 4999 5999 6999

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

Zone 4 < 3000 Zone 53000 Zone® Zone 7A Zone 7B Zone 8 >
Energy Conservation Points fo 3999 i‘;ﬁ%m %ggﬁgm 5000 to 6999 7000

Energy Conservation Points

17.7+(0.0647 F) 2.4+(0.198 (0.198 F) + (0.180F) + 3.0+4(0.147 -4.7+4(0.165

+(1.46 HSPF2 F) +(1.65 (1.65 (1.47 F) +(1.55 F) +(1.06
v HSPF2 V) HSPF2 V) HSPF2 V) HSPF2 V) HSPF2 V)

13
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[12:19] 
Of course, points for air-source heat pumps for space heating are also proposed 
I am just showing this here as a teaser. We will talk about this later, but just have a look at the order of magnitude of points here.
Also, it is proposed that you can look up the values or calculate them yourself.
There is another set of tables and equations on this proposed change form 
Alex will explain all this to us towards the end of today’s webinar.
[next slide]
[0.5 min]


PRESCRIPTIVE TRADE-OFF - “POINTS"

Association

Targets

Corrected ECM points for Airtightness Total B I

~N
[6,]

Envelope 0O 0 5 10

|A
19}

« More accurate and correct! points for airtightness in PCF 1888

Energy Conservation Measures and Points for Airtightness - Detached homes

Detached Zone 4 Zone 5 Zone 6 Zone 7a Zone 7b Zone 8 |mp|ications;
2.5 ACH - - - - - -
2.0 ACH 2:0-2.2 34—3.2 3.5 46—3.8 6+—4.3 6-+—4.8 Edmonton Example:
1.5 ACH 40-4.3 676.3 7.6—6.9 9.3 7.6 121 8.5 12.119.7 Now: ~1.79 ACH = 6.1 points
1.0 ACH 59-6.5 16:+-9.6 10.5 13.011.4 18-6-12.9 18-60-14.7
0.6 ACH 7:6-8.3 13-0-12.3 13.4 178-14.7 22:7-16.5 22.7-18.8
Attached Zone 4 Zone 5 Zone 6 Zone 7a Zone 7b Zone 8
3.0 ACH - - - - - -
2.5 ACH —2.1 —3.2 —3.5 —3.8 —4.3 —4.8
2.0 ACH 2:2-4.3 3-0—6.4 3:5—6.9 4:6—7.6 41—8.5 4:6—9.6
1.5 ACH 4:0-6.4 6:0—9.6 6-9-10.4 9:1-11.5 82-12.8 9:3-14.5
1.0 ACH 6-0-8.6 9-1-12.8 10:4-14.0 13:6-15.4 $2:3-17.2 $4-2-19.6
0.6 ACH 7-7-10.4 11:6-15.6 13:3-17.0 17:4-18.7 15:6-20.9 18-2-23.8

14
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[12:20] 
Ok – back to airtightness! Do you remember the example?
Well I made it easy for you, it’s highlighted in yellow

This is worth paying attention to - since the ECM point values in the code that is going to be adopted in your region soon may change again when the 2025 codes comes around!
There were two corrections made to this table
The values for attached homes below were moved up one category because that was truly an error in publishing – which means that 2.5 ACH per hour would give you points in attached housing 
But the other correction may be more significant. NRC found an issue with how the points were modeled for the last code and corrected them
[click]
So, for our Edmonton example this means you would need a 1.79 ACH test result to get those points where – under the current code an ACH of 2.0 was good enough 
As you can see the same is generally true for all ECM point values in climate zones 5, 6, 7 or 8 for single family homes – except for zone 6 which remains almost unchanged
For attached homes (the bottom table) the impact is that you get more points for the same airtightness value compared to what’s in the code today

[next slide] 
[2 min]


https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.08._001888.html

PRESCRIPTIVE TRADE-OFF - “POINTS" itz | S

Linear interpolation permitted (PCF 1834)

« Graphic Method « Calculation Method
« finding which ACH gives 6.1 Points * Finding which ACH gives 6.1 Points
Interpolation between 1.5 and 2.0 ACH Y=Y1+ (2-Yh (X —X1)
. (X2—X1)
5 2
Y=15+ Ejg‘g x (6.1 — 8.5)
“:’.1.8 <_® ______ OO
%1.7 |
' y=15+-02) L (o4
< — 1. *(—4.
15 q) 1.5 (_42) ( )
1.4 l
LU g comenstonrons 1.786 = 1.5 + (0.119 * 2.4)

15
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[12:22]
Another important proposed change deals with interpolation of the ECM points 
PCF 1834 simply adds a footnote to all the ECM point tables to say that you can use linear interpolation.
It says that you can interpolate between measure efficiency and points. This applies to all tables, not just airtightness – that is how I calculated the 1.79 ACH to get my 6.1 points I needed to meet tier 2 in Edmonton.

There are two methods – a graphic method on the left. You would draw two axes one for points and one for ACH and then connect the two data points. You know that you need 6.1 so you find that on your axis and go up to the data line and see what kind of ACH value corresponds to it.

Or you use the calculation method on the right I have started with the formula at the top there and filled it in for our airtightness example.
[next slide]
[1 min]


https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08._001834.html

PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets
Total 0O 10 20 40 75

~N

Fenestration & Doors (PCF 1889)

. . . Envelope 0 0 5 10 15
« New Points for high performance windows and doors added
Table [9.36.8.6.] 9.36.8.6. 1
Energy Conservation Measures and Points for Fenestration and Doors COSt lm paCt'
Forming Part of Article 9.36.8.6.
i1
Energy Conservation Measures for Heating Degree-Days of Building Location, [] 5.9and 15.2 energy
Fenestration and Doors (1) in Celsius Degree-Days conservation points [] cost
Zone Zone Zone Zone between $63 and $116 per m? of
Zone 5 6 7A 7B Zone f . d h
4 3000 4000 5000 6000 8 enestration compare to the cost
: o < to to to to = of fenestration required to meet
RRGETIRIE 11 Minimum S .0 3000 4999 5999 6999 7000 o 9
values, W/(m?xK) | Encrgy Ratings the Code minimum. [U=1.61]"
2 (3) Energy Conservation Points ’ ’
1.61 25 1.9 1.8 — — — =
1.44 29 3.8 3.6 1.6 1.8 - -
1.22 34 6.9 7.0 4.6 5.5 3.2 3.4
B i
] 1%’2 0.82 44 140 152 124 126 101 98
Ep.. '- 16



Presenter Notes
Presentation Notes
[12:23] 
That brings us to windows and doors.
Here we already have some point values and it is proposed to add points.

One thing I noticed on this change is that the costing is based on 2019 costing data that was updated to include inflation.
However, we have done a review and found that the industrial product price index – at least for construction related products – has gone up 45% since then and that labour cost is also up by 25% since then.
So, if you review this change, make sure you review the impact analysis section and let us know whether the costing data needs updating. We would make that part of our comment. 
[next slide]
[1 min]

https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.08.06._001889.html

PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets

Building Envelope (PCF 1923) ol 0 10 20 40 75

o &
(6L I (6 |

Envelope 0O 0 5 10

 Existing Code has points for
Walls Above Ground - Table 9.36.8.5.-A

Table 9.36.8.5.
Energy Conservation Measures and Points for Above-Ground Walls(!)
Forming Part of Sentences 9.36.8.5.(2), (6) and (7)
Energy Conservation Heating Degree-Days of Building Location, in Celsius Degree-Days
Abotd:-%sruorjr? df%alls Zone 4 Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
by . < 3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 = 7000

- Minimum Effective

RSl Values, (m2xK)W Energy Conservation Points
297 2.0 - - - - -
3.08 3.2 1.4 1.6 21 - -
3.69 7.4 54 6.2 6.7 5.4 5.2
3.85 8.2 6.0 6.9 7.4 6.2 6.0
3.96 8.9 6.8 77 8.2 7.0 6.8
429 10.2 8.1 9.2 97 8.6 8.4
4.40 10.8 8.7 9.9 10.3 9.3 9.1
457 11.4 9.3 10.6 11.1 10.1 99
473 11.9 97 1141 115 10.6 10.4
4.84 12.3 10.2 11.6 121 11.2 10.9
5.01 12.9 10.7 12.2 127 11.8 11.6
5.45 14.0 11.9 13.6 14.0 13.3 13.1
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Presenter Notes
Presentation Notes
[12:24]
Here is PCF 1923 – also called Building Envelope central.
This change is going to the 2024 winter public review
This table for walls is already in the code.

I will flip very fast through the next 7 or 8 slides. They all cover the tables that this proposed change contains
I just want you to see what is proposed so you can check it out and do your own calculations.
[next slide]
[0.5min]


PRESCRIPTIVE TRADE-OFF - “POINTS"”

Targets T |T2 | T3 (T4 | T5

Building Envelope (PCF 1923) LGl 0 10 20 4 75

. Envelope 0O 0 5 10 15
« Proposed new points for
Ceilings Below Attics - Table 9.36.8.5.-B

Table [9,36.8.5.-B1 9.36.8.5.

18


Presenter Notes
Presentation Notes
[12:24]
Here are the proposed points for ceilings below attics 
As you can see, not that rich even at R80 gets you only 1 to 3 points
[next slide]
0.25m


PRESCRIPTIVE TRADE-OFF - “POINTS"”

Targets T |T2 | T3 (T4 | T5

Building Envelope (PCF 1923) LGl 0 10 20 4 75

+ Proposed new points for e N R N
Cathedral Ceilings & Flat Roofs - Table 9.36.8.5.-C

19


Presenter Notes
Presentation Notes
[12:24]
Here are the proposed points for Cathedral Ceilings and flat roofs
Similar story to attics
[next slide]
0.25m


PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets

Building Envelope (PCF 1923) Total 0 10 20 40

|\l
(6]

Envelope 0O 0 5 10

|A
19}

« Proposed new points for Combined Ceilings Below Attics
and Cathedral Ceilings/Flat Roofs - Table 9.36.8.5.-D

Table [9.36.8.5.-D1 9.36.8.5.

20


Presenter Notes
Presentation Notes
[12:25]
Here are the proposed points for assemblies that combine Ceilings Below Attics and Cathedral Ceilings/Flat Roofs
I am actually not sure what this is for, maybe Alexandre can help us with this one.
[next slide]
0.25m


PRESCRIPTIVE TRADE-OFF - “POINTS"”

Targets T |T2 | T3 (T4 | T5

Building Envelope (PCF 1923) LGl 0 10 20 4 75

Envelope 0O 0 5 10 15

« Proposed new points for
Exposed Floors > 30m?2 - Table 9.36.8.5.-E

21


Presenter Notes
Presentation Notes
[12:25]
Here are the proposed points for exposed floors 
An exposed floor over unheated space has to be 30m² or 300 ft² large before this table is applicable so that the points cannot be collected for say a few square feet cantilevered floor over a porch.
You can sense some of the limitations of this method or rather some of the difficulties of setting up a point system without knowing the areas of walls, floors and attics.
[next slide]
0.25m


PRESCRIPTIVE TRADE-OFF - “POINTS"

Targets

Building Envelope (PCF 1923) ol 0 10 20 40 75

o &
(6L I (6 |

Envelope 0O 0 5 10

» Existing points for
Below Grade or in Contact with the Ground - Table 9.36.8.7-A

Table 9.36.8.7.
Energy Conservation Measures and Points for Opaque Building Assemblies Below-Grade or In Contact with Ground
Forming Part of Sentences 9.36.8.7.(3) and (4)
Energy Heating Degree-Days of Building Location, in Celsius Degree-Days
ﬁonsewah?on Zone 4 Zone 5 Zone 6 Zone TA Zone 7B Zone 8
S < 3000 3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 > 7000
Foundation Walls -
Minimum Effective
RSI Values, Energy Conservation Points
(m2xK)yW
2.98 1.7 - - - - -
3.00 1.8 0.2 0.2 0.2 0.2 =
3.46 2.2 0.6 0.8 0.6 0.7 =
3.90 2.6 1.2 1.4 1.1 1.3 -
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Presentation Notes
[12:25]
Here are the points for building assemblies below grade or in contact with the ground that are already in the code
[next slide]
0.25m


Targets T |T2 | T3 (T4 | T5

Building Envelope (PCF 1923) LGl 0 10 20 4 75

Envelope 0O 0 5 10 15

« Proposed New Points for Slabs-on-Grade Table 9.36.8.7- B

Iable [9.36.8.7.-B] 9,36.8.7,
i E ¢ Buildi .
Celsius Degree-Days
ion Mea: for Shalve-om-Grade— mmmm 7B Zone
Minimum Effective RSI Values, (m2xK)/w (1) i mm ;ﬂm 5000 6000 f_
= to to =
3000 3999 4999 5009 6999 Z000
2.84 1.0 0.8 0.9 = = =
3.72 1.6 1.3 1.4 = = =
4,62 2.0 1.7 1.8 0.5 0.5 =
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Presenter Notes
Presentation Notes
[12:26]
And – the last table for this proposed change is the one for slabs on grade. 
All these points were not necessary for tiers 1 and 2, but when the committee realized that Tier 5 was pretty unreachable especially in the colder climate zones, they added all these point tables.
And keep in mind there is a 
[next slide]
0.25m
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Presenter Notes
Presentation Notes
[12:26] – [12:30]


PRESCRIPTIVE TIER 5 - “PACKAGES"” itz | S

PCF 1830

« New Section
. “Packages” (code tables)

) Appllcatlon « RSI/ U-Values, Equipment efficiency

 only for Tier 5! ) .
(we heat that other tiers may be in the works...) Small .home relaxations
« Electric & Dual Energy Packages

. i 1
housing only! * like Energy Star Builder Option Packages
* Prerequisites: - Several sEeuaI exceptions

 Prescriptive + Airtightness Test (doors, glass block. Tubular Daylighting Devices (TDD), etc)
« AL4A=1.0 ACH
- AL4B = 1.5 ACH « Cost Impact Analysis

« HRV or ERV @ 75% SRE « $30,000 to $40,000 more than Tier 1 house!

« ASHP as primary space heating @ 75% * Analysis

. Min 1 Drain Water Heat R it 2500 ft> house/walk-out basement
in | rain Water Heat Recovery uni . base case = electric

* Electric Heat Pump Water Heater « Costing data - from October 2020 ?
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Presenter Notes
Presentation Notes
[12:30]
Another new prescriptive compliance option is available for tier 5 only and while we refer to the first method as “points method” we refer to this one as “package method” 
It is very much like an Energy Star Builder Compliance Option.

The only approved proposed change we have seen was for Tier 5, but we are hearing that some work may be underway to create “packages “ for tiers 2, 3 and 4 as well
One contentious point may be the prerequisites for airtightness, since a “package” would have to assume an airtightness to be deemed to comply with the equivalent target on the performance side.

Back to this proposed change though,  the prerequisites for Tier 5 package are strict airtightness levels, HRV or ERV, Heat pump for both space conditioning and water heating and at least one drain water heat recovery unit.

After the prerequisites that apply to all packages, the code will present a few options based on climate zones. We will look at those in a moment.

One other comment I wanted to make here is that the costing shows an incremental cost of 30- 40 thousand dollars relative to tier 1.
The impact analysis done for this change does not state whether the costing data is from 2023. An earlier version stated that the costing data would be from 2020, which would mean we could add about 30% to 40% to these numbers, since the industrial product price index has gone up that much since before the pandemic and the same is true for labour rates over that time frame. So, we will see whether NRC updates the cost information on this proposed change before the winter 2024 public review. And if not, we will likely submit a respective comment

[next slide]
[2 min]


PRESCRIPTIVE TIER 5 - “PACKAGES"”

Fully Electric Packages
Ceilings Below Attics (Min RSI Value)
Cathedral Ceilings and Flat Roofs (Min RSI Value)

Floors Over Unheated Spaces (Min RSI Value)

Table 9.36.9.8.-A Homes > 300m3

Table 9.36.9.8.-C Homes < 300m3

Zone 4 Zone 5 Zone 6 Zone7A Zone7B Zone 8
10.43 12.19 12.19 12.19 12.19 12.19
4.67 5.02 5.02 5.02 5.80 5.80
4.67 5.02 5.02 5.02 5.42 5.42

Zone 4 Zone7A Zone7B Zone 8
8.67 8.67 8.67 10.43 10.43 10.43

5.02 5.02 5.02 5.02 5.02 5.02
5.02 5.02 5.02 5.02 5.02 5.02

Zone 5 Zone 6

Canadian
Home Builders’
Association

Walls Above Grade (Min RSI Value)

5.69 5.69 5.69 5.77 6.65 6.65

3.23 3.85 3.85 3.85 4.80 4.80

Foundation Walls (Min RSI Value)

Unheated Floors above frost line (Min RSI Value)
Unheated Floors below frost line (Min RSI Value)
Heated and unheated Floors on permafrost
Heated Floors (Min RSI Value)

Slabs-on-grade with an integral footing
Windows & Sliding Glass Doors (Max. U, Min ER)

Skylight (Maximum U-Value)

3.46 3.97 4.78 5.22 5.22
1.96 1.96 1.96 1.96

1.96 1.96 1.96 1.96 1.96 1.96

3.46

2.84 2.84

= - - = 4.62 4.62
2.84 2.84 2.84 3.72 3.72 4.62
1.96 3.72 3.72 3.72 4.62 4.62

1.050r 40 1.050r40 0.94 or42 0.94 or 42 0.82 or 44 0.82 or 44
2.02 2.02 1.84 1.84 1.61 1.61

3.46 3.46 3.97 4.78 5.22 5.22
1.96 1.96 1.96 1.96 1.96 1.96
1.96 1.96 1.96 1.96 1.96 1.96

- - - - 4.44 4.44
2.84 2.84 2.84 3.72 3.72 4.62
2.84 2.84 2.84 3.72 3.72 4.62

1.050r40 1.050r40 0.940r42 0.940r42 0.820r44 0.82or44

2.02 2.02 1.84 1.84 1.61 1.61

Space Heating Equipment — Heat Pump

Electric Heat Pump Water Heater

HSPFV > 8.7 /HSPF2V > 6.4 / SEER2 > 15.2 / EER2 > 11.7

Percent of Heating Capacity at -15 °C (5 °F) = 70% of
that at 8.3 °C (47° F) / COPh > 1.5 at -15 °C(5 °F).

UEF > 2.95

HSPFV > 8.7 /HSPF2V > 6.4 /SEER2 > 15.2 / EER2 > 11.7

Percent of Heating Capacity at =15 °C (5 °F) = 70% of
that at 8.3 °C (47° F) / COPh 2 1.5 at -15 °C(5 °F).

UEF > 2.95

11
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Presenter Notes
Presentation Notes
[12:32] 
Here we see two package tables that use fully electric equipment
You can see the building envelope design elements in the top portion of the tables – depending on the climate zones \
And the space heating and water heating equipment requirements, again by climate zone – at the bottom.

The left table applies to all homes the right table applies to those homes for which the conditioned volume is smaller than 300 m³

I have highlighted the wall RSI value here to show the small home volume relaxation.
Some values stay the same, and some are relaxed.
[next slide]
[1 min] 


PRESCRIPTIVE TIER 5 - “PACKAGES"” i | T

Table 9.36.9.8-C Homes > 300m3 Table 9.36.9.8-D Homes < 300m3

Dual-energy “Packages”

Zone4  Zone5  Zone6 Zone7A Zone7B  Zone8 ZaECTEN NE O N WSO IR WA WEGHEH N EEaie
Ceilings Below Attics (Min RSI Value) 1043 1219 1219 1219 1219 1219 867 867 867 1043 1043 1043
Cathedral Ceilings and Flat Roofs (Min RSI Value) 4.67 5.02 5.02 5.02 5.80 5.80 5.02 5.02 5.02 5.02 5.02 5.02
Floors Over Unheated Spaces (Min RSI Value) 4.67 5.02 5.02 5.02 5.42 5.42 5.02 5.02 5.02 5.02 5.02 5.02
Walls Above Grade (Min RS Value) 569 569 569 577 665 665 3.23 3.85 385 38 480 480
Foundation Walls (Min RSl Value) 346 346 397 478 522 522 346 346 397 478 522 52
Unheated Floors above frost line (Min RSI Value) 1.96 1.96 1.96 1.96 2.84 2.84 ! 1.96 1.96 1.96 1.96 1.96 1.96
Unheated Floors below frost line (Min RSI Value) 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96
Heated and unheated Floors on permafrost - - - - 4.62 4.62 = = = = 4.44 4.44
Heated Floors (Min RSI Value) 2.32 3.72 3.72 3.72 4.62 4.62 2.84 2.84 2.84 3.72 3.72 4.62
Slabs-on-grade with an integral footing 1.96 3.72 3.72 3.72 4.62 4.62 2.84 2.84 2.84 3.72 3.72 4.62

Windows & Sliding Glass Doors (Max. U, Min ER)

Skylight (Maximum U-Value)
Space Heating Equipment — Heat Pump

Electric Heat Pump Water Heater

Supplementary Heating System
Oil-fired Furnaces
Gas-fired Furnaces

1.050r40 1.050r40 0.940r42 0.940r42 0.820r44 0.82o0r44

2.02 2.02 1.84 1.84 1.61 1.61
HSPFV > 8.7 /HSPF2V > 6.4 / SEER2 > 15.2 / EER2 > 11.7
Percent of Heating Capacity at -15 °C (5 °F) = 70% of
that at 8.3 °C (47° F)/ COPh> 1.5 at =15 °C (5 °F).
UEF > 2.95

AFUE > 87 %
See Table 9.36.4.2.

1.050r40 1.050r40 0.94 or42 0.94 or42 0.82 or44 0.82 or 444

2.02 2.02 1.84 1.84 1.61 1.61
HSPFV > 8.7 /HSPF2V > 6.4/ SEER2 > 15.2 / EER2 > 11.7
Percent of Heating Capacity at -15 °C (5 °F) = 70% of
thatat 8.3 °C (47° F)/ COPh> 1.5 at =15 °C (5 °F).
UEF > 2.95

AFUE 2 87 %

See Table 9.36.4.2.
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Presenter Notes
Presentation Notes
[12:33] 
Here we see two package tables that use dual-energy options – “dual energy” here means that the primary heating and water heating is still electric, but your supplementary heating can be gas or oil based. Assumingly, if you choose 

The building envelope design elements in the these tables and the all electric tables are the exact same
And the left table here also applies to all homes while the right table applies to those homes for which the conditioned volume is smaller than 300 m³

It seems to me these four tables could be easily be reduced to two since the electric heat pump water heater is included here too
[next slide]
[1 min] 



Canadian
Home Builders’
Association

s,

Proposed Code Changes
Deep Dive [}

-
|
S —

Where we are in the code process _
Deep Dive on Energy Efficiency and GHG Emissions |19
v Prescriptive Trade Off Method - “Points” (= 12:30)

v' Prescriptive Tier 5 - “Packages” (= 12:40)

« Solar Heat Gain / Peak Cooling (10 min)

« Greenhouse Gas Emissions (20 min)

How to Submit Comments for Public Review

« Heat Pumps (10 min) . QUEStiO“S?

e

s



Presenter Notes
Presentation Notes
[12:34] – [12:40]


SOLAR HEAT GAIN 7/ PEAK COOLING

PCF 1823

« 9.36.2.7 Prescriptive Path - Maximum Solar Heat Gain Coefficient (SHGC)
« So that energy efficient design does not contribute to overheating risk

Table 9.36.2.7.-B Solar Heat Gain Coefficient of Fenestration and Doors

Fenestration and door area to gross wall area ratio (FDWR) Maximum solar heat gain coefficient
FDWR <17% 0.45
17% < FDWR < 22% 0.40
FDWR > 22% 0.26!

* 9.36.5.3. Performance Path

« Peak Cooling Criteria Relaxed & Corrected
 Install a space-cooling system, or
- Where no space-cooling system: calculated cooling load

» peak cooling load not greater than 110% of the reference house, or
- adesign cooling intensity not greater than 4.5 W/m?



Presenter Notes
Presentation Notes
[12:40]
This change is available at public review for comment right now.
It was developed by a committee that looked at potential consequences of high-performance homes.  
In other words, this change was developed to avoid unintended consequences of highly energy-efficient homes – namely the risk of overheating! This risk had been identified by many energy committees since 2010 and CHBA had written to the Codes bodies in 2020 to fix this before the 2020 codes were published – but to no avail.


On the prescriptive side, it is proposed to introduce a maximum Solar Heat Gain Coefficient for windows and glazed doors based on how many windows and doors the home has. A requirement was in the original National Energy Code for Houses in 1997, but it was never added to the fenestration requirements in Section 9.36
You can see in this table. For a given Fenestration-and-Door-to-Wall Ratio or FDWR you have to select fenestration products that fall below a Maximum Solar Heat Gain Coefficient.

While we think it is a step in the right direction, it is still not clear to us, why the prescriptive path does not consider the orientation of the windows or the climate zone of the home and why air conditioning is only recognized as an effective mitigation to overheating in the performance path - but not in the prescriptive path.
When we met with the fenestration industry, they also noted that a Solar Heat Gain Coefficient of 0.26 is very stringent and that exterior shading could also a prescriptive solution. We will raise all these points in our comment.

---
In the performance path, this change fixes a few things CHBA had raised.
it recognizes air conditioning as a solution, 
And where no air condition is provided it allows now a 10% tolerance between reference and proposed house when modeling the peak cooling load
it also exempts homes with a very small design cooling density.
It is not explained how to calculate the design cooling intensity – so we will put in a comment to that effect.


It is important to note that this requirement 
- is not mandating cooling systems, and
- that it does not guarantee a house will not overheat, because a reference house complying with Subsection 9.36.5. could also be prone to overheating in some circumstances. 
So, it’s about minimizing the risk of overheating in very energy efficient buildings.

CHBA knows that overheating of highly efficient homes is a risk, and we would actually suggest that provinces and territories consider including these requirements in the codes they are about to adopt – or that builders voluntarily apply these requirements ahead of the 2025 codes – to make sure energy efficient design does not contribute further to the risk of overheating. 

[Next slide]
[3 min]




https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_divb_09.36.02.07._001823.html
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Presentation Notes
[12:43]-[12:50]



GREENHOUSE GAS EMISSIONS

« Operational GHG emissions General Requirements
« proposed for 2025 Codes « New NBC Objective &
« emissions from operation of equipment for space Functional Statements
heating and cooling and water heating (B6/7) (PCE 1843)
«f. 2030 | 0| & -« New NECB Obijective &
C _ ) -
TTTTT Rilg Codes |#A 56 &3 iy, =# Functional Statements
mEt;: 1o faciory Df’\:)dtt s b?‘al e T Tt bicmen|  Use” Use. :h;?ﬁ"g :Wl'tly eoreing DISposel pacavery (PCF 1 820)
a1 | a2 [ As | 8s |87 o1 ]calcalos] o
. : « Application of GHG
Embodied GHG Requirements in NECB
 scheduled for 2030 Codes (PCF 1989)
« emissions from the production and generation of
building materials (A1-A3) but not the construction « Abbreviations in NECB
process (A4/5) (PCF 2016)
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Presentation Notes
[12:50]
Here we have another significant change that is a first in Canadian Building and Energy Codes.
It is proposed that the greenhouse gas emissions from buildings are being regulated in the building code Section 9.36. and the National Energy Code for Buildings.

Let me give you a 30-second primer on the life cycle of greenhouse gas emission:
As you follow the graphic from the left to the right, you can see that the emissions associated with buildings start with the production of building materials, continue with the emissions during the construction process and the operation of buildings and finally end with the disposal or recycling or ideally with the re-use of materials.

The only portion of these emissions that are proposed to be addressed in the 2025 codes are those from the operation of buildings.
For Section 9.36. this means the emissions that stem from heating or cooling buildings and from heating water.  You see this portion of the carbon lifecycle in the light green – the are also often referred to as steps B6 and B7 
the emissions that occur during the extraction or production of raw building materials are called “embodied emissions’ because they have already occurred when the building material arrives on site. Regulation of embodied emissions from building materials is expected for the 2030 codes. 

The changes that are in this public review are highlighted on the right. They are the provisions that introduce the objectives and functional statements.

It is worth noting here that CHBA participated in the policy consultation on GHG emissions, but that the policy direction from the Board was not finalized before the technical requirements were approved for public review by the committees.

[Next slide]
[2 min]


https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_diva_02.01.01.02.(06)_001843.html
https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/necb20_diva_02.02.01.01.(01)_001820.html

GREENHOUSE GAS EMISSIONS

General Requirements
 New NBC Objective & Functional Statements (PCF 1843)

OE2 Greenhouse Gas Emissions

An objective of this Code is to limit the probability that, as a result of the
design or construction of the building, greenhouse gas emissions will have an
unacceptable effect on the environment. The risks of unacceptable effect on
the environment due to greenhouse gas emissions addressed in this Code are
those caused by—

OE2.1 - excessive emissions of greenhouse gases

F101 To limit operational greenhouse gas emissions.
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Presentation Notes
[12:52]
Here is what the new objective looks like – and the new functional statement
In short, it says that greenhouse gas emissions are unacceptable and the greenhouse gas emissions the code addresses are those caused by excessive emissions of greenhouse gases and the building fulfills the function of limiting operational greenhouse gases.

I mean, it makes one point very, very clearly – for sure.
But it isn’t as well expressed as some other objectives.

We will be commenting that this is too broad - to the point where the objective – which is the goal of the requirement – is identical with the function of the building that achieves that goal. 
And the third-level objective (OE2.1) simply repeats the broad goal of the second-level objective (OE2). 

We also think that the phrase ‘as a result of design and construction of the building’s systems’ is already addressed by the building envelope energy and equipment efficiency. The emissions however are a function of the fuel selection and operation (or at least the 'intended operation') of building energy systems. 

We would also like a recognition in this text that the control of 'excessive emissions' is not within the purview of building designers and builders, but in the quality and cleanliness of the energy that may come into buildings through public infrastructure (electrical wires or gas lines). 


[Next slide]
[1.5 min]


https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_diva_02.01.01.02.(06)_001843.html

GREENHOUSE GAS EMISSIONS

General Requirements
« New NBC Objective & Functional Statements (PCF 1843)

OE2 Greenhouse Gas Emissions

An objective of this Code is to limit the probability that, as a result of the
intended operation and the selection a high-intensity energy source,
greenhouse gas emissions will have an unacceptable effect on the
environment. The risks of unacceptable effect on the environment due to
greenhouse gas emissions addressed in this Code are those caused by—

« OE2.1 selecting energy sources for space-heating and cooling equipment
and water heating equipment that have high-intensity emissions

F101 To control the type of energy sources used in space-conditioning
and water heating systems.
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We suggest therefore rewriting the OE2 objective as 
"OE2 An objective of this Code is to limit the probability that, as a result of the design or construction intended operation and the selection a high-intensity energy source, greenhouse gas emissions will have an unacceptable effect on the environment. The risks of unacceptable effect on the environment due to greenhouse gas emissions addressed in this Code are those caused by— 
OE2.1 - excessive emissions of greenhouse gases selecting energy sources for space-heating and cooling equipment and water heating  equipment that have high-intensity emissions” 

In other areas of the building code, a functional statement usually offers the actual function that the building is performing in support of an objective. It does not simply repeat the negative outcome that the objectives already stated. 
Other functional statements in the NBC also use words like 'control', 'provide', 'facilitate', maintain', 'minimize, 
 
Since the technical requirements only address the energy source or the energy type of the building energy equipment we think this should be reflected in the functional statement(s). 
We suggest therefore describing the functions a building performs to achieve OE2 as follows : 
To control the type of energy sources used in space-conditioning  and water heating systems. 
So this is likely what we will be commenting on. 

Objectives and functional statements are written in much softer language than the technical requirements, but getting them right will be important when alternative solutions are being proposed.

[Next slide]
[1.5 min]


https://cbhcc-cchcc.ca/eng/public-review/2023_2/pcfs/nbc20_diva_02.01.01.02.(06)_001843.html

GREENHOUSE GAS EMISSIONS itz | S

Performance Path ———
Performance Level P s (54,
(PCF 2003 NECB, PCF 2004 NBC 9.36.) " -
» Take Total Space Conditioning and B 2 75%
. C >50%
Water Heating Energy Demand Loads = - 500
from Model E > 10%
. . . . F > 0%
« Multiply by regional Emission Factor
based on proposed equipment fuel _ _
- £ =y e
Y ° erta .
Compare agalnSt Reference: British Columbia 1.32 190
 Reference Emission Factor for mi;ziswick 7322 12?
Space Heating = 235g CO2e /kWh Newfoundland and Labrador 11:08 185
. . Northwest Territories 6.82 185
« Reference Emission Factor for Nova Scotia 161.64 190
Water Heating = 260g CO2e /kWh onavut — —
* No Credit for Renewables! frnce Hware Kand - —
Saskatchewan 146.60 185
Yukon 25.00 190
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But let’s get to the proposed technical requirements. 
This is the performance path, these changes will go to the Winter 2024 public review.

If you have used an energy model for energy efficiency compliance, this is what you would do:
You take the Total Space Conditioning and Water Heating Energy Demand Loads from your energy Model
You Multiply it by the regional Emission Factor based on the proposed equipment fuel – take a quick look at the emission factors at the bottom right.
And you compare that against the Reference GHG emissions 
The percentage improvement of your home’s emissions then determine the emission performance level – you see the levels at the top right.

So, for energy we are talking about tiers, for GHG emissions we are talking about levels.
The Levels A to F were chosen because they are consistent with other international codes and guides

In the energy modeling,  your reference house value changes with the design of your proposed house. 
For GHG emissions, the reference Emission Factor values are static. The same reference value for everyone in the country. 

So, if you did a short example calculation in your head, you would quickly see that the same house with the same demand load would have a vastly different GHG emission depending on whether it is built in AB or in Manitoba. So, pretty much everything in Manitoba – even a tier 1 home - will achieve a Level A performance. In Alberta even a Tier 5 home might not do better than a Level C Emission Performance. 

This has little to nothing to do with how the homes are built and most if not everything to do with how clean the energy is that the home is using.
But you can also see that in most locations an electric heating or cooling equipment or water heating equipment will do better than utility gas.

Now, what you see in red there is also noteworthy. Even though the code apparently now addresses emissions from all building energy sources, it is absolutely silent on zero emission energy sources like photo voltaics. We think this really questions the whole netzero concept that the codes were aiming for.

[Next slide]
[2.5 min]
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Prescriptive Path Excerpts, samples...
(PCF 2026, NBC only, not certain!)
R LOOkU p Ta ble Concept Minimum Energy Performance Tier for GHEm|SS|ons Performance Level B
for each Performance Level EnergySource  EnergySource ¢ GO, Cimate  Minimum Energy
pace Heating Water Heating (g COse/kWh) Zone Performance Tier
* based on <25 Any 2
. ici ici 25 <EF <100 A 4
+ Energy source for Space Heating e 5

« Energy source for Water Heating

. - f el Minimum Energy Performance Tier for GHG Emissions Performance Level D
« Electricity Emission Factor >

° (Sometimes Cllmate Zone) Energy Source Energy Source EmIiEslsii:;If:g)c/tor Climate Minimum Energy
Space Heating Water Heating (g CO2e/kWh) Zone Performance Tier

o No credit for Renewables! Natural Gas Natural Gas Any Any 4

Electricity Electricity GEF <170 Any 2

Natural Gas Electricity GEF <100 Any 1

: Electric Heat
AENIE nfzEi: Pump or Storage GEF < 200 Any 1
Pump Tank
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This is what is being proposed as prescriptive solution. 
CHBA is hoping that this change can still make it to the public review and into the 2025 code in time. Originally prescriptive requirements were out of scope for this subject, but CHBA kept pointing out that, without prescriptive solutions, many builders would not be able to show compliance because they don’t have the input values from an energy model for each house.

We actually think this prescriptive solution is simple and workable.
It works through a series of look-up tables where you determine your emission performance level based on the space heating and water heating option in your home.
I have copied-and-pasted portions of two tables on the right.

If you look at the excerpted table on the top right, which has the requirements for level B – so pretty good - you can see - for example - an all-electric home in AB would have to meet tier 5 to achieve level B, while the same home in MB would only need to be built to tier 2 because Manitoba’s Emission Factor or GEF is much lower.

When we look at the lower table excerpt – which is for Level D - we can see that there are still some all-gas solutions and some dual-energy packages possible.
But you can also see the effect of using an electric heat pump for heating and water heating – in AB – which is the last row - you would only need a tier 1 energy efficiency package to reach Level D while you would need to build to a tier 4 energy compliance in order to use an all-gas solution – which is the top row of the lower table.

So, this is not to say that the proposed changes will not be significant and impactful, but just to point out that prescriptive compliance seems pretty straightforward.

And – again – no credits for renewables. We think on the prescriptive side it might be even easier to implement a credit for renewables, but just setting a minimum of installed capacity and bumping up the performance Level based on additional installed capacity.  We think in places like Alberta this would make a huge difference at least in the short to mid term of say the next 10 years.
[Next slide]
[3 min]



GREENHOUSE GAS EMISSIONS i | T

Quick single-home study GHG Emission Performance Levels by Fuel Options

Alberta F E D D
British Columbia F A A C
Manitoba F A A C
New Brunswick F C B C
Newfoundland and Labrador F A A C
Northwest Territories F A A C
Nova Scotia F D C D
Nunavut F - - E
Ontario F C B C
Prince Edward Island F o B C
Quebec F A A C
Saskatchewan F D o C
Yukon F B A C
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In somewhat simplified form, this is what it looks like across the country.
Again- this makes the point that the control of this requirement does not lie in the hand of builders, but in the hand of the energy production industry
[Next slide]
[3 min]
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HEAT PUMP WATER HEATERS itz | S

P C F 2 O 1 1 Type of Equipment | Inputt!? | Performance Testing Standard | Performance Requirement® |

Storage-Type Service Water Heaters

SL< 35 + (0.20 V; (top inket)
® U pdate fo HPWH Pe rfO Fnmance < 12kW (V> 501 but < 2701) CANCSA G SL540+{0.20V,:|{bottonl1ninlet}
SL < (0472 V,)— 38.5 (top inlef)

Ratlng MEU’IC (EF -> UEF) Eleatric < 12K (V> 2701 but < 4541) SL = (0.472 V) - 33.5 [bottom inlet)

ANSI Z21.10.3/CSA 4.3 or DOE

° Alignment With |ateSt =12 kKW 1UCF(F;I,I i;:eﬁ:x gubpar’[ SL <= 0.30 +{102.2V;)
. Heat pump water heafers =24A and < 250V CANICSA-CT45 EF = 2.1
Performance Testing Sta ndard <2200 and o aing <68 UEF = 006 000ea Vg

= 22 kW and first-hour rating

(CSA C745:20) =68 L but < 193 L UEF = 0.5982 - (0.00050 V)i

< 22 KW and first-hour rafing CAN/CSA-P2 UEF = 0.6483 — (0.00045 V)i
Gas-fired® =193 L but < 284 L

e Not | nten d e d tOo ma ke th e s%kW:nwd:lrit—hourrat;nwgzzjatL UEF = 0,6920— (0.00034 V,)®

. ) >2 = 30.5 kW an UEF = 0.8107 - (0.00021 V)

requirement more stringent T | T
»22 @, Appendix A Q) + (1657 )|

= 30.5 kW and first-hour EF = 0.68 — (0.0005 V) or UEF
rating < 68 L > 0.2500 — (0.00032 V)

= 30.5 kW and first-hour rating EF = 0.68 - (0.0005 V) or UEF
=68 L but< 193 L = 0.5330 — (0.00042 V)

i EF = 0.68 — (0.0005 V)
<305 KW and fisthour @ing. | GANCSA-Ba11 for EF or or UEF = 0.6078 -
= B CAN/CSA-P3 for UEF {0.00042 V)

Qik-fired

EF = 0.68 — (0.0005 V)

< 30.5 kW and first-hour or UEF = 06815 —

rating = 284 L

{0.00037 V)
> 30.5 KW but < 40.99 kW UEF = 0.6740 -
and V, < 454 L {0.00035 V)
4099 kN DOE 10 CFR, Part 431, Subpart | E,= 80% and SL < (125 Q)
‘ G, Appendix A + (1657 V)

38


Presenter Notes
Presentation Notes
[13:10]
The equipment tables in Section 9.36.3 and 9.36.4 which outline the minimum performance requirements for space and water heating equipment suffer from regulatory overlap.
There are Energy Efficiency Regulations that govern the energy performance of certain “Energy-using products” coming into Canada or traded across PT borders.
Unfortunately, these regulations evolve outside of the 5-year code development cycle which makes it difficult to maintain alignment between the two. (Ideally, we would introduce a rolling reference, but the idea has been opposed numerous times).

As Performance Testing Standards evolve, so do the Performance Rating Metrics used to compare equipment within a given product category. Often there is no direct correlation between the new and old performance rating metrics as test standards can change significantly (different test conditions, different number of test conditions, etc.)
The purpose of this proposed change is to replace Energy Factor with Uniform Energy Factor (without making the requirement more stringent) as this is the metric produced by the most recent Performance Testing Standard for HPWHs
[next slide]
[1min]


HEAT PUMP EFFICIENCIES (SPACE HEATING) == 4

* Energy Savings Potential of Heat Pumps vary based on: S i
« Energy Performance Rating (HSPF2 Region V) L e
« Operating Conditions (Outdoor Temperature) e 2
« Capacity of the System vs Design Heating Load (F280)

Climate Zone 4 Climate Zone 7B

35% |
30% - /—f‘#’_d .
25% | o -
20% |
% o

40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
Percentage of Peak Load Percentage of Peak Load

Performance Improvement
Performance Improvement
N
(5}
N
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In trying to develop prescriptive solutions to the upper tiers, it became clear that Air Source Heat Pumps would be tricky to “codify” prescriptively as the energy savings potential of this technology varies based on a few variables. 
First, the units themselves have a performance ratings (HSPF/COP/HSPF2)
Second, the efficiency generally declines as the outdoor temperature drops which will affect the expected savings in different climates
Third, these systems are often paired with supplemental space heating systems which means that, in this case, the HP is not sized to meet 100% of the peak heating load.

Under the performance compliance path, it’s no problem. The energy model accounts for these effects.
Under the prescriptive path, since there is no energy model, the Task Group had to devise a way to account for these variables. 
[next slide]
[1min]




HEAT PUMP EFFICIENCIES (SPACE HEATING) == 4

PCF 2001

 Ultimate flexibility
* Modulate points

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

based on
Zone 4 < 3000 Zone 5 3000 Zone 6 Zone 7A Zone 7B Zone 8 2
« Performance Rating to 3999 4000to  5000to 6000 to 6999 7000
4999 5999

« System Capacity

Energy Conservation Points

17.7+(0.0647 F) 2.4+(0.198 (0.198 F) + (0.180 F) + 3.0+(0.147 -4.7+(0.165

+(1.46 HSPF2 F) +(1.65 (1.65 (1.47 F) +(1.55 F) +(1.06
V) 1) HSPF2 V) HSPF2 V) HSPF2 V) HSPF2 V) HSPF2 V)
Note to Table [9.36.8,9.-C] :

(1) The symbols and abbreviations used in this row have the following meanings:

F = rated capacity of air source heat pump at conditions of 8.3 °C divided by
required capacity of heating appliances determined in accordance with Sentence
9.33.5.1.(1), in %

HSPF2 V = heating seasonal performance factor for Region V
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Our first result was the Table shown on the screen which includes formulas representing the estimated “efficiency curve” for each climate zone.
The intent was to provide maximum flexibility by allowing the energy conservation points to be “modulated” based on the Performance Rating of the system in question AND the capacity of the system (or rather the capacity of the HP divided by the peak heating load as determined by F280)

Despite the plug and play nature of this table, it was deemed “too complicated for the prescriptive path” by the Standing Committee so the TG also developed a separate Table without equations which is shown on the next slide
[next slide]
[1min]



HEAT PUMP EFFICIENCIES

PCF 2001

* Heat pump has to meet
60% design heat load

Canadian
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Table [9,36.8.9.-B

Energy Conservation Measures and Points for Air-Source Heat Pumps Forming Part

of Sentence 9.36.8.9.(5)

Energy Conservation Measures Minimum Air Heating Deagree-Days of Building
- B : ) _ ]
Heating Seasonal Performance Pump - - - - - -
Factor for Region V, HSPF2 v 41 | Capacity/Load 4DHE* SGHE Gone ?ine ?gne Bﬂ:e
Rk < =
Fr. 21 4< |2 <] ZA B B=
3000 2000 4000 5000 &000 F000
to to to fo
3999 4999 5999 /999
) .
5.2 286 229 20.5 184 19.9 10.7
6.7 30.8 25.3 229 20.6 22.2 12.3
2.6 B0% 321 268 244 220 23.6 133
8.3 33.1 28.0 25.6 23.0 24.7 14.0
9.6 35.0 301 27.7 249 26.7 154
MNotes to Table [9.36.8.9.-B] :
(1) HSPF2 V' = heating seasonal performance factor for Region WV
(2) Air-Source Heat Pump Capacity/Load Fraction = rated capacity of air-source heat

F 8.3 °C divi - ;

determined in accordance with Sentence 9.33.5.1.(1)
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This table directly indicates the number of energy conservation points available for this measure, however, it assumes that the ASHP in question is meeting 60% of the design heating load. 
In other words, if you are installing a system capable of meeting a greater proportion of the design heating load you will not be “rewarded” for the additional load taken on by the ASHP.

In short, this table is more explicit in terms of the number of points allocated but it does so by “fixing” one of the key variables in play. 
The proportion of the design heating load taken on by the ASHP is fixed at 60% which was deemed to be appropriate by the Task Group, we explored the idea of having many of these tables with different ratios of capacity over peak heating load but it started to get unruly (especially with interpolation now proposed).
[next slide]
[1min]
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How to Enter Public Review

Comments

Canadian Home Builders' Association
Suite 500, 141 Laurier Ave W, ON K1P 5J3
chba@chba.ca | chba.ca | 613-230-3060

Canadian
Home Builders’
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About - Construction Codes - N - R =
E‘El:!-cc SG:HCC About onstruction es ews ESOUrCEs

Wah At v )

Public review of proposed changes to the 2020 National
Model Codes

This national public review runs from October 22 to December 18, 2023.

The Canadian Board for Harmonized Construction Codes (CBHCC) invites code users, the Codes community, and the public to
participate in the fall 2022 public review of proposed changes to the 2020 editions of the Mational Model Codes. The proposed
changes included in this public review address the following topics in the Mational Building Code of Canada, the Mational Fire Code

of Canada, the Mational Energy Code of Canada for Buildings, and the Mational Plumbing Code of Canada:

= alierabions to exisling buildings
= greenhouse gas emissions

= radon

= airtightness

= agccessibility — illumination lewvels and projection of protruding building elements
= building envelope — thermal bridging and insulation
= building fire safety

= glimatic loads

= combustible construction — fire protection and safety
= encapsulated mass tmber consiruction

* HWAC equipment efficiency

= large farm buildings

* hazardous materials and activities

= plumbing materials and equipment

= fire protection

= use and egress

= penstratons

= prescriptive trade-off path

= vegetsted roof assemblies

= windows, doors and skylighis

= environmental separation standards
= lighting
= fznestration — thermal characteristics

See the summary of key proposed changes below for more details.

The purpose of this public review is to:

= provide code users, the Codes community, and the public with a detailed look at proposed technical changes, and

= seek comment on each proposed technical change as to whether it should be approved, altered or withdrawn.

The public review will close at 11:59 pm P5ST on December 18, 2023, after which comments will no longer be accepted.

The result of the public review process is a collection of comments on proposed code changes. The comments are sorted and
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Now – that I have surely whetted your appetite to submit some comments, let me tel you what CHBA is doing to submit comments and then give a few tips on how to write good comments, in case you are considering adding some yourself.
The QR code on the right leads you to the public review website hosted by the Canadian Board of Harmonized Construction Codes.

[Next slide]
[ 0.5 min]
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CHBA PROCESS

FOR PUBLIC REVIEW COMMENTS
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CHBA communicates Public Review to its members

CHBA National staff reviews the proposed changes and drafts comments

CHBA holds webinar series for members and gathers broad feedback

TRC-Mgmt Committee reviews draft comments and gathers provincial HBA feedback

National staff revises and submits final comments
(Local/Provincial HBAs or individual members may want to submit reinforcing comments)

CHBA’s aim is to ensure alignment with all three levels of the Association before submitting comments.

11
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This is the process we use to draft comments:
After CHBA has communicated that the public review has started, national staff starts reviewing proposed changes and drafting comments
Then we often hold webinars to inform members and gather feedback
Once we have draft comments, we send them to the TRC-Management Committee and provincial HBAs for review and to collect feedback – this will happen next week 
With the feedback from our HBAs, National Staff will then finalize and submit comments 

We encourage provincial and local HBAs and individual members to submit reinforcing comments with province-specific detail
Our aim here is to ensure we are aligned on all three levels of the Association on the comments we submit.
[next slide]
[1 min]


PUBLIC REVIEW COMMENTS

Well-written comments can make a big difference!
» Describe how the proposed change applies to your situation

Describe what works, what doesn't

Explain why you can't support the change ‘ CBHCC | CCHCC
Propose your own modifications, suggest alternative approaches

Justify your proposed modifications/alternatives

Support them with evidence, or cost, if possible

Be concise and precise

If your comment gets long
» stick to one comment/idea per paragraph
« number your comments/ideas/issues, and/or

« use headings Go to CBHCC's
Public Review Site
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This is a list of writing tips if you do consider submitting comments.
From my previous experience at NRC I can tell you that well written comments can make a big difference once all these comments come back to the committee.
Keep in mind that every comment will be seen by the committee and they have to decide on each comment how to dispose of it. 
So, if you want to suggest modifications write them out – this will make it clear to the committee what is needed.

I won’t go through these in detail, but you will have them in the slide deck PDF that we are posting early next week on our website.
[next slide]
[0.5m]
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Questions?

alex.bols@chba.ca

jack.mantyla@chba.ca
frank.lohmann@chba.ca

kathleen.maynard@chba.ca

Canadian Home Builders' Association Canadian
Suite 500, 141 Laurier Ave W, ON K1P 5J3 “0'2\2;'2'::::1
chba@chba.ca | chba.ca | 613-230-3060
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We have made it.
Thank you for listening 

[time for more questions]
Alex – how are we on time and do we have more questions?

[ at the end] 
I would like thank Alexandre and Brett for joining us today and sharing their valuable insights with us.
And – after that - All that’s left is to remind you again that 
We will post the slide deck and the recording – hopefully early next week
We encourage you to review the code changes that affect you and work with your local HBA to submit comments.

We also wish you a peaceful and quiet holiday season and a happy new year.
Stay tuned for more webinars in February and March next year.

Good bye!

mailto:chba@chba.ca
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mailto:kathleen.maynard@chba.ca
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