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Housekeeping

= This webinar is being recorded. CHBA Members can access the Net Zero webinar
archive at www.chba.ca/NZwebinars. (Recording + slide deck.)

= You will be in “listen-only” mode for the duration of the webinar.

= After the presentation we will have time for questions. Please use the question

section of the dashboard throughout the webinar and they will be relayed to the
presenter(s).
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Lunch & Learn Seminar available on topics such as:

* Building Net Zero Energy/Net Zero Energy Ready Homes
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ca * Eliminating Thermal Bridges and Online Design Tools

* High Performance Building Envelope Solutions
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Our Next Webinar

June 15 from 10:30-11:30 PT / 1:30-2:30 ET
JAQ and the CHBA Net Zero Homes: What do they deliver?

Presented by:

=  Brett Cass, Program Coordinator, Net Zero Energy Housing, CHBA

= Gord Cooke, President, Building Knowledge Canada,

= Doug Tarry, President, Doug Tarry Homes, and

= Sonny Pirrotta, National Sales Manager- HVAC Solutions, Life and Devices Solutions Division, Panasonic Canada Inc.

Homeowner concerns around home indoor air quality, comfort and energy costs were raised continuously throughout 2020, amplified by
the pandemic. Due to this heightened awareness, the Net Zero Technical Committee took a closer look at the aspects in our program
that helps to achieve one of our key brand promises: exceptional indoor air quality for healthier living. Join us for this webinar to learn
more about why indoor air quality is so important, key control strategies, and how Net Zero Homes are able to deliver better indoor air

quality than a code-built home.
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Today’s Webinar

May 20 from 10:30-11:30 PT / 1:30-2:30 ET
How do the CHBA Net Zero Homes measure up to NBC Tier 5?

Presented by:
Brett Cass, Program Coordinator, Net Zero Energy Housing, CHBA and
Liz Wynder, Technical Advisor, Codes and Standards, CHBA

Canada is on the path to advancing its energy codes in residential construction. The 2020 National Building Code
(NBCQ) will support higher degrees of energy performance in homes through a tiered energy code with the most
stringent tier intending to approximate ‘Net Zero Energy Ready'.

With over 600 Net Zero and Net Zero Ready labelled homes across the country, the CHBA has performed a detailed
analysis comparing these homes to the proposed Tier 5 metrics of the NBC. Join us for this webinar to learn how the
CHBA Net Zero and Net Zero Ready Homes measure up.

Recording & slide deck will be available at chba.ca/NZwebinars netzero
om
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Introduction

« CHBA Net Zero Home Labelling Program Tier Intended Alighment

 Voluntary
e Active since 2015
 Over 600 homes labelled to date

- National Building Code Part 9.36.
« Proposed “tiered” requirements developed by
the Standing Committee on Energy Efficiency

 Tiers intended to align with levels achieved by
existing voluntary programs

1

2

3
4

5

NBC 9.36. 2015 (ERS 78)
R2000 (2005) (ERS 80)

Energy Star
R2000 (2012) (ERS 86)

Net Zero Energy Ready


Presenter
Presentation Notes
Thanks Sonja, as mentioned, we’re going to be taking a deep dive into the analysis of how our CHBA Net Zero and Net Zero Ready homes perform in comparison to the proposed code tiers. It will be a relatively technical webinar, with lots of charts, so we will try to take it slow. If you do have any questions please do bring them forward at the end as we should have lots of time to discuss further. 

so let’s jump right in. CHBA’s Net Zero Home Labelling program is a voluntary set of technical requirements builders can follow to show that their homes either generate more energy than they use or could if a modest PV system were installed later. The program has been operational since 2015, and in that time over 600 homes have achieved either the Net Zero or Net Zero Ready label.

Codes Canada have been developing prescriptive and performance-based Energy Tiers, as part of the CCBFC long-term energy strategy. At the outset the intent was that the top tier would be equivalent to Net Zero Energy Ready Homes. Lower tiers would be equivalent to other less stringent voluntary programs. Today’s presentation focuses on the performance path, since tier 5 has not yet been established prescriptively. [click]



How do Codes Canada Define Net Zero

Energy Ready?

* SCEE working definition:

“A net-zero energy ready building is a building with a high-performance
envelope whose annual energy requirements are minimal and could be offset by
renewable energy.”

* Did not formally define with intensity or improvement metric.
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Presenter
Presentation Notes
Because the codes do not deal with renewables, a formal definition of Net Zero Energy Ready was never officially adopted, however, to inform the development of tier codes a working definition was developed by the Standing Committee on Energy Efficiency, which states, “A net-zero energy ready building is a building with a high-performance envelope whose annual energy requirements are minimal and could be offset by renewable energy. “ To our knowledge, no precise energy intensity or % improvement target was formally chosen as representative.

In the absence of a precise definition, it would seem reasonable, when setting tier 5, to look at the performance of homes in an existing labelling program that aims for Net Zero Energy.



Does Tier 5 equal Net Zero Ready?

« Code targets selected based on estimates
Later...

« Some Net Zero Ready homes data explored
« No adjustments made to proposed code requirements
« Data from one high-volume builder discounted

Then...

 Further changes made to code requirements and metrics

This presentation will summarize how Net Zero Ready Homes compare to
the proposed requirements.
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Presenter
Presentation Notes
In the code meetings where the tiers were drafted, no data on CHBA Net Zero Ready home performance was reviewed. Metrics were chosen based on what members thought should be considered, and they used their estimates of how well Net Zero energy ready homes would perform, to set the tier 5 code targets.

Only after the proposed tiers went to public review was validation done to check that the tier 5 code targets looked about right, and even then, no adjustments were made to the targets since some CHBA net zero ready homes appeared to comply.

Since that review, the code requirements and metrics have been changed further.

This presentation will summarize how CHBA labelled Net Zero Ready Homes compare to the tiers as currently proposed. [click]


CHBA Net Zero Label Technical Requirements

Follows EnerGuide Rating System procedures.

CHBA Net Zero
0 GJ home, using installed on-site renewable energy generation.

CHBA Net Zero Ready
0 GJ home, on-site renewable energy system is modelled but not yet installed.

Envelope Efficiency
Airtightness less than 1.5 ACH@50pa.
33% better than that of the reference house.

Cooling criteria
If no mechanical cooling, annual cooling load <2 MJ/m3, or model standard AC unit.


Presenter
Presentation Notes
So, what are the high-level technical requirements to get a CHBA Net Zero or Net Zero Ready label? Firstly, the home is modelled using Energuide Rating System procedures. Energy use calculated includes lighting and appliances.

In order to get a Net Zero label, the predicted energy used annually by a home must be so small that it can be offset by the energy generated by on site renewables which have been installed. A Net Zero Ready label is available for those who have not installed renewables, but have demonstrated that there is capacity to install sufficient generation at a future date to meet the full net zero requirements.

In addition to this high-level requirement, in order to encourage an efficient building envelope, all labelled homes must demonstrate that both an airtightness target is met as well as an envelope efficiency target is met. The airtightness target for CHBA Net Zero Ready homes is 1.5 ACH@50pa or less for detached homes and 2.0 for attached homes. The envelope efficiency target for the CHBA Net Zero program is set at 33% better than reference house. The methodology for our program looks at the space heating energy load, which must be, using a standardized heating system to normalize the calculation,  at least 33% lower than that of a reference house. Keep in mind this is not the same envelope metric methodology used by the codes. More on that shortly. 

One more requirement of note – if air conditioning is not provided it must be demonstrated that the house uses less than a fixed annual cooling load per m3, and if this is not met, the house must be modelled with a basic air conditioning unit as an ‘energy penalty’ to account for possible additional future load.

So looking at our requirements, in other words, this program requires builders to prove a high-performance envelope, and minimal annual energy consumption which can be offset by renewable energy.  To me, that meets the working definition agreed by SCEE.
[click –next slide]



National Building Code Part 9.36.

« Proposed vs Reference . Additional details:
1. Envelope Improvement  Full benefit of heat pump space
. heating

- Heat loss through conduction,

: e « Small volume relaxations
air leakage and ventilation

« Airtightness testing “optional”

2. Energy Improvement -
Target Metric

* Excludes lighting and ) 5 3 A c
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Presenter
Presentation Notes
Now we’ll briefly outline the Tier code requirements.

The tier code uses a proposed versus reference approach, which means that all design criteria require the proposed home performance to be compared against a reference model with similar geometry, defined (mostly) by the prescriptive minimum code and some modelling assumptions. While CHBA defines that HOT2000 is the only acceptable simulation tool for our voluntary program, the codes are intended to be simulation tool agonistic. The reference house approach was chosen to level the playing-field for different energy simulation tools, which might generate different absolute values for energy on the same house but are likely to be much closer together at modelling improvement of that house over a reference.

There are three main requirements, all three of which must be met to qualify for a tier.
The code targets for envelope improvement: This represents the heat lost through the envelope via conduction, air leakage and ventilation. It needs to be less than that of the reference house by a percentage set out for each tier. There is no envelope target at tier 1. (note that this metric differs slightly from the NZ approach to envelope.)
The code targets for energy improvement: The total energy used for heating, ventilation, air conditioning and hot water needs to be less than that of the reference house by a percentage set out for each tier. (note that this does not include lighting or appliances)
The peak cooling load (usually on the hottest modelled day) has to be less than or equal to the reference house peak cooling load. It’s important to note, this cooling load threshold is a prerequisite for achieving any tier.

Now, touching on the additional details. An adjustment to the modelling assumptions for tiers permits the full benefit of heat pumps used in space heating to be claimed. There are some additional details, which allow relaxations for homes smaller than 300 cubic metres, and which provide an energy penalty for not testing airtightness. These are important items but not relevant to today’s discussion. 

For most homes, the % targets are as shown in the table. 
[click]
The key thing to remember for this presentation is that for tier 5, envelope improvement must exceed 40%, energy improvement must exceed 70%, and the cooling criteria must be met. [click]



Comparison Approach

« Models for CHBA Net Zero labelling use slightly different assumptions than
Code

 Re-run calculations

 in Housing Technology Assessment Platform (HTAP)
 for 447 homes

« 2020 proposed code assumptions

* no PV
 Thanks to
« Alex Ferguson at NRCan CanmetENERGY
» Chris McLellan and Alex Bigonesse at NRCan OEE r netzero
1 home


Presenter
Presentation Notes
The HOT2000 files submitted for CHBA Net Zero labelling use a different set of assumptions than those required for the tier code. We needed to run the homes using the proposed code assumptions so that we could accurately understand how net zero and net zero ready labelled homes would have performed.  

To do this, NRCan Office of Energy Efficiency and CanmetENERGY staff kindly assisted us by using their Housing Technology Assessment Platform to automate this process for 447 Net Zero or Net Zero Ready labelled homes. The Photovoltaic panels used to go from Net Zero Ready to full Net Zero were not included in the analysis because code does not consider them. With PV removed, these homes are effectively Net Zero Ready, so we’ll refer to them as such in this presentation.

The results were shared with Liz and I, and we used the data to perform the analysis that follows.

So, What did we find Liz? [click]



What We Found : Headline

Compliance of CHBA NZr Homes
with all Proposed Targets

Only 9% of
CHBA labelled
NZr homes met
all three of the
Tier 5 targets
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Presenter
Presentation Notes
Here’s the headline. When comparing CHBA Net Zero Ready homes performance levels to the current proposed NBC, only 9% of homes assessed met all three of the proposed tier 5 requirements. 44% met no tier at all. 

As we pointed out earlier, Tier 5 was intended to align with Net Zero Energy Ready, so this might be a bit surprising.

Let’s have a look at each requirement individually. [click]



What We Found : Envelope

Compliance of CHBA NZr Homes
with envelope target

Only half of
CHBA labelled
NZr homes met
the Tier 5
envelope target
r netzecl;%e
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Presenter
Presentation Notes
First, we’ll look at the envelope improvement. In this chart, we are comparing the CHBA Net Zero Ready home’s performance levels to the current proposed NBC tier code, looking specifically at the envelope improvement targets.

At a high level, about 50% of Net Zero Ready homes met the envelope target of 40% improvement in Gross Space Heat Loss for tier 5. Most of the rest met the tier 4 target of 20% improvement while 4 homes were below that.

We decided to look in more detail at how well the homes were doing to see how close those not reaching tier 5 were to the target. [click]



What We Found : Envelope

120
1T T2 13 T4 T5

100
[
£
o a0
T
N
£
N 60 49% of homes 50% of homes
‘e met ';he Tier 4 met the Tier 5
S envelope Target |
é P & lope Target
5 40
=

0% 10% 20% 30% 40% 50% 60%

Envelope Improvement (%)


Presenter
Presentation Notes
This chart shows the distribution of the tier code envelope performance for the CHBA Net Zero Ready homes. The X-axis shows the % envelope improvement, while the Y-axis shows the number of homes at that level of improvement. For those interested we used 2% buckets to make this chart readable.
[click]
Most of the homes achieving tier 4 are actually much closer to the tier 5 target than the tier 4 target. 
[click]
Most of the homes reaching tier 5 did not exceed the 40% target by very much
[click]
96% of the homes analyzed would have met a target of 30% improvement, while 89% would have met a target of 35%, shown by the dotted line.
[click]



Envelope Metric Differences
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Presenter
Presentation Notes
Remember that the CHBA Net Zero Program and the Code do not have the same envelope metric methodology. The chart on the right shows the percentage improvement for the data set measured using both CHBA’s and the Code’s approach as a comparison. You can see that scores are generally lower using the code metric. Note also that most of the homes significantly exceed the 33% improvement requirement of the CHBA program with an average of over 50%.  There is a strong correlation between the two, with the code line taller and narrower than the CHBA program line, but with similar profiles.
[click]



What We Found : Energy

Compliance of CHBA NZr Homes
with energy target

Only about J4 of
CHBA labelled
NZr homes met
the Tier 5
energy target
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Presenter
Presentation Notes
Let’s move on now to the energy improvement. Here, again, we are comparing the CHBA Net Zero Ready home’s performance levels to the current proposed NBC, now looking only at the energy improvement targets.


We can see that, nearly three quarters of the Net Zero Ready homes do not meet the tier 5 target of 70% improvement over reference.
Before we draw conclusions, let’s again look at the data in more detail. [click]



What We Found : Energy
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Presenter
Presentation Notes
This chart uses the same methodology as the envelope chart. 
Again, this shows that Net Zero Ready homes are performing significantly above the tier 4 threshold of 40% improvement, but 70% improvement seems to be a little bit beyond what has proven to be practical for most Net Zero builders. Remember that the CHBA Net Zero program does not set a specific energy improvement target, only requiring that you can offset it with renewables, so some spread here is to be expected.
[click]
You can see that 74% of the homes met the Tier 4 energy target
[click]
And that 26% of the homes met the tier 5 energy target
[click]
There is also an interesting collection of data around 50 to 60% improvement. This is dominated by homes by one builder, which suggests that an effective means of meeting Net Zero has been found which allows a greater proportion of energy to be offset by PV.
[click]
86% of the homes analyzed would have met a target of 60% improvement, while 72% would have met a target of 65%, shown by the dotted line. [click]



What We Found : Cooling

Compliance of CHBA NZr Homes
with peak cooling target

Only 56% of
CHBA labelled
NZr homes met
the peak cooling
target
T netzeg%e
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Presenter
Presentation Notes
Moving on now to the cooling requirement. Remember, it states that to meet any tier, the peak cooling load for the proposed house must not be greater than the peak cooling load for the code reference house.  Over half of the homes analyzed would meet the criteria, but 44 percent did not. This explains the 44% in our first pie chart which did not achieve any tier.

In the Net Zero program the cooling requirements do not apply if air conditioning is provided. That is not the case with the Tier code criteria. Remember, our Net Zero Builders were not trying to meet this requirement when building their homes, and they may be able to meet it in future homes with some changes to the strategy. Let’s see how close the homes were… [click]



What We Found : Cooling
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Presenter
Presentation Notes
This graph shows peak cooling load as a percentage of the reference house peak cooling load. Like the other graphs the Y axis shows the number of homes at that respective cooling load.
Unlike the other graphs performance decreases from left to right. 
Any Homes to the left of the red line  on the green background have a lower cooling load than the Reference House and are therefore eligible for tiers.
Any homes to the right of the red line on the pink background failed on this criterion. You can see that most homes that didn’t pass, were only 5 to 10% over the target.
[click]



What We Found : All Targets

Envelope and Energy Improvement for each home
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Presenter
Presentation Notes
Hoping to understand WHY only 9% of Net Zero Ready Homes reached tier 5, we combined all three technical requirements in one chart.

Each dot on this chart refers to an individual Net Zero Ready home and how they performed on the envelope, energy and cooling criteria of the tiered code. 
Envelope performance is the bottom scale and increases from left to right, 
Energy performance is the left scale and increases from bottom to top.  
Homes that met the cooling requirement are in blue, while orange dots represent homes that did not meet the cooling requirement.

You can see that there’s no obvious trend to which homes meet the cooling requirement on these metrics.

The data here shows all homes. We decided to also look at data from builders who had built a larger number of Net Zero Ready homes, to find out if that gives us any insight on where cost-effective marketable solutions would fall. These builders have had time to refine their approach, and presumably optimize for cost, which one-off custom projects may not have. [click]



What We Found :

Builders who've Built More Than 10 NZ Homes
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Presenter
Presentation Notes
In this chart we show only homes by builders who have completed more than ten labelled homes.

None of the remaining builders consistently met all requirements of tier 5 in all their labelled homes
We can see that most of these homes exceed 60% energy improvement and 35% envelope improvement [click]

Compared to the full data set there is a noticeable clumping of energy and envelope improvement at the high end of tier 4. 
This suggests that this region represents a cost-effective, marketable approach to Net Zero ready which is relatively repeatable.

Envelope improvement is quite variable within a given builder’s data, when compared to energy, which may be due to variations in airtightness and form.

There still seem to be a lot of this group failing the cooling requirement. We’ll come back to that later.[click]
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What We Found :

Builders who've Built More Than 10 NZ Homes

House Size Distribution
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Presenter
Presentation Notes
We wanted to see how representative these builders were of more typical home construction in Canada. 

Here we looked at the typical size and type of house being built in this reduced sample. As you can see, most were between 400 and 1100 m3. 65% of the homes were single family detached, with the remaining 35% made up of a good spread of attached house-types. 


Member Survey
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Presenter
Presentation Notes
Last month we sent out an optional survey to our Qualified Net Zero Builders and Renovators as well as our Net Zero Council Builder and Renovator Members. Among other topics we wanted to hear their views on this data. Brett will take us through the survey results on the tier code aspect.



Qualitative Analysis: NZ Builder Survey

Envelope Target Cooling Criteria
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Presenter
Presentation Notes
The survey was fairly technical and focused on a handful of aspects that both the CHBA Net Zero Home Labelling Program and CHBA Technical Research Committee were interested in hearing from our Net Zero Builders about. In this analysis we’ll look at the responses from these builders. The survey was completed online and the builders did not see the entire data analysis from this presentation in long-form. Although they did receive a description of each chart before providing a response to a directed question. The builders were surveyed on their opinions of the 4 charts above, the same charts that we reviewed earlier. 






Qualitative Analysis: NZ Builder Survey

Are you a Qualified Net Zero
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Presenter
Presentation Notes
So, What was the make-up of this group of builders? Well, 25 of 27 are Qualified Net Zero Builder/Renovators. The 2 that answered no, are working to become qualified. The builders represent 7 provinces from across Canada, with the majority coming from Ontario, BC, and Alberta. This comes as no surprise and aligns well with where we are seeing most of our Net Zero Homes built. 

It’s important to remember, as we look at these results, that this survey sample group is not representative of the general builder membership, or industry at large across Canada. This is a sample of the industry leaders, who have experience in Net Zero residential construction. 




Qualitative Analysis: NZ Builder Survey

On a scale of 1-5, how closely have you been following the development of the proposed
changes for energy efficiency in the upcoming 2020 National Building Code (NBC)?

( 1 have not been keeping up with the proposed changes) 1

w

(1 have been thoroughly engaged with the proposed changes) 5

0% 10% 20% 30%


Presenter
Presentation Notes
We also wanted to see what level of knowledge these builders have with respect to the ongoing development of the code tiers in the 2020 National Building Code. We know that some are very involved and others were not, and we wanted to get a better understanding of the overall knowledge characteristics of our respondents. We asked, “On a scale of 1-5, how closely have you been following the development of the proposed changes for energy efficiency in the upcoming 2020 National Building Code (NBC)?” 

We saw quite a variety of responses here. (click)



Qualitative Analysis: NZ Builder Survey

Envelope Target

Only half of CHBA NZ/NZr labelled homes met or exceeded the envelope improvement
target proposed for Tier 5 (>40%). In your opinion, which envelope improvement target
would adequately represent 'Net Zero Energy Ready'?

NZ Builders Views on Tier 5 Envelope Target

Tier 5 is about
right, 32%
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Presenter
Presentation Notes
We then aimed to take a closer look at the opinions of each of the respondents on the individual metrics that make up each tier: Envelope, Energy, and Cooling Criterion, specifically looking at where their Net Zero Ready experience lies, with Tier 5. We started with the Code envelope chart that we looked at earlier in this presentation. The respondents viewed the chart, with a brief description and were then asked, “Only half of CHBA NZ/NZr labelled homes met or exceeded the envelope improvement target proposed for Tier 5 (>40%). In your opinion, which envelope improvement target would adequately represent 'Net Zero Energy Ready’?”. 

We see that many respondents viewed the proposed Tier 5 code envelope percentage improvement as being too high, some felt that it was about right, and a few felt it was too low. {click}





Qualitative Analysis: NZ Builder Survey

Number of Nz/Nzr Homes

Energy Target

Just over one in four CHBA NZ/NZr labelled homes met or exceeded the energy improvement
target proposed for Tier 5 (>70%). In your opinion, which energy improvement target would
adequately represent 'Net Zero Energy Ready'?

NZ Builders Views on Tier 5 Energy Target

Tier 5is too
low, 9%

Tier 5 is about
right, 26%
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Presenter
Presentation Notes
Following this we moved on to the energy tier in the survey. Again, with a brief description of the chart beforehand. The question asked was, “Just over one in four CHBA NZ/NZr labelled homes met or exceeded the energy improvement target proposed for Tier 5 (>70%). In your opinion, which energy improvement target would adequately represent 'Net Zero Energy Ready’?” 

Highlighted on the bar chart in green we see that 65% felt the energy target was too high, 26% felt it was about right, and 9% felt it wasn’t stringent enough. This shows a relatively similar break down to the opinions of the envelope target. (click)


Qualitative Analysis: NZ Builder Survey

Number of NZ/NZr Homes

Cooling Criteria
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It is possible for a home with a large absolute peak cooling load to pass because it is slightly less
than its reference house, and a home with a low absolute peak cooling load to fail because it is
slightly higher than its reference house. Many CHBA NZ/NZr labelled homes do not meet this
criteria. Do you feel the cooling requirement should be:
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Presenter
Presentation Notes
Lastly, we gathered opinions from the builders on the cooling criterion. They viewed that chart we analyzed earlier in this presentation and we asked them this question. “It is possible for a home with a large absolute peak cooling load to pass because it is slightly less than its reference house, and a home with a low absolute peak cooling load to fail because it is slightly higher than its reference house. Many CHBA NZ/NZr labelled homes do not meet this criteria. Do you feel the cooling requirement should be:” 

The available options were: 
Relaxed to allow a higher cooling load
Remain as currently proposed
Tightened to require an even lower cooling load
Take a different approach
Or, removed

Three of the categories, say a similar thing, that what has been proposed for cooling isn’t viewed as an effective approach. That’s why I’ve colored these three categories in the same shade of green. (click)




Qualitative Analysis: NZ Builder Survey

Cooling Criteria
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Presenter
Presentation Notes
Here, for simplicity, with the same chart, I’ve brought all three groups together to show that 62% of respondents feel that the cooling criteria should be relaxed, revised, or removed. In comparison 31% percent of participants felt it was about right and 8% thought it could be tightened to be even more stringent. (click)



Survey
Findings

= 55% feel the Envelope requirement is

too stringent.

= 65% feel the Energy requirements is

too stringent.

= 62% feel the cooling criteria goes too

far or takes the wrong approach.



Presenter
Presentation Notes
Before we highlight these findings. Remember that these are the views of Net Zero Builders who have experience building high performance Net Zero Homes. The views of the general CHBA membership may be stronger. (click) 

55% of NZ Builders feel the code envelope requirement for Tier 5 is too stringent. (click)
65% of NZ Builders feel the code energy requirement for Tier 5 is too stringent. (click)
62%  of NZ Builders feel the cooling criteria goes too far or takes the wrong approach (click)



Improvement
Considerations
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Presentation Notes
We don’t want to just identify a problem without offering options for moving forward, so we’ve taken a look at some areas in more detail.


What We Found :

 Tier 5 is higher than what's needed for Net Zero Ready
 Cost-effective “sweet spot” for envelope and energy improvement
e Relax Tier 5?7

Envelope target Energy Target Cooling limit % of NZr homes
compliant

Tier 5 as proposed 40% 70% 100% 9%

Option 1 35% 65% 105% 41%
30% 60% 110% 63%
30% 55% 115% 77%



Presenter
Presentation Notes
Based on the data we have presented it seems reasonable to conclude that the current tier 5 requirements are not a close match to CHBA Net Zero Ready homes. These homes provide the best available data to determine what Net Zero ready performance looks like in terms of the code metrics.

There appears to be something of a sweet spot in energy and envelope performance slightly below the current tier 5 targets, which is a common strategy for builders to get to Net Zero Ready. CHBA Net Zero builders, who are the industry leaders, agree that tier 5 goes too far and ought to align with CHBA’s Net Zero Ready labelling program. 

So where should the tier 5 requirements move to?

Deciding what proportion of Net Zero Ready homes should meet tier 5 for it to be considered representative is quite subjective, but most people would probably agree that it should be more than 9%. If we relaxed each of the three requirements a little, that compliant proportion would increase.

The table shows the current tier 5 requirements and 3 combinations of relaxed requirements.

The right column of the table shows what proportion of all the analysed Net Zero Ready homes would comply with each option. For example 
[click] 
if you felt that over 60% meeting tier 5 was enough, you might consider relaxing the envelope requirement to 30%, the energy requirement to 60% and the cooling limit to no more than 10% over the reference house.

Most of the remaining homes that would not meet tier 5 are failing on the cooling requirement. This begs the question; Are we setting the right cooling requirement? Given that 44% of the CHBA Net Zero Ready Homes did not meet any tier, because they failed on the cooling criterion. And since the cooling criteria is not an integral aspect of Net Zero energy as a concept, it seems that this is an area worth paying more attention to. [click}



Overheating

Have you experienced overheating issues in the NZ/NZr
homes that you have built/renovated?
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Presenter
Presentation Notes
As part of our survey we asked our Net Zero Builders about their experiences with overheating in their Net Zero Ready homes. 24% indicated that one or more of their homes had some issues with overheating.  Most Net Zero Ready homes have air conditioning provided at sale, and are unlikely to overheat. Although not a majority, it is clear that some overheating is occurring, and it would be helpful to have an effective means to limit the issues.
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There is one aspect of the cooling requirement that may not be obvious. These four sets of data represent four homes in the Net Zero data set. The two on the left, with relatively high cooling loads (in blue) meet the cooling criteria by being lower than the reference house load in orange, while the two on the right, with relatively low cooling loads fail because the reference cooling load is even lower.

Home 2 could have passed with a cooling load much higher, almost as high as home 1 which is twice as big. Home 4 may have been able to meet the cooling load with an adjustment to the window to wall ratio or to the solar heat gain coefficient, but that may not be the case for home 3 which has a bigger difference. Home 3 is also more than twice the size of home 4, but has only a slightly higher cooling limit. 

This seems to indicate that the proposed peak cooling criteria is counterproductive where the goal is energy efficiency. Whether a home passes or fails appears arbitrary and unrelated to energy efficiency.

We’re going to look in a little more detail at the data to see if we can find an approach that could addresses overheating in the code. [click]



Cooling Approach: Absolute Cooling Load

Peak Cooling Load distribution
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Presentation Notes
This graph shows the distribution of peak cooling loads with the total load in kW on the x Axis and the number of homes with that load on the y-axis. [click] 63% of homes had peak cooling less than 4 kW, but [click] most homes were also less than 1000 m3, so this might not be a fair limit for homes bigger than that.

As you might expect, one of the main contributors to the cooling load is the volume of the house, so any absolute limit would be harder for larger homes to meet. Just for interest we looked at how the distribution for the builders with over ten net zero labels differed from this.

[click]



Cooling Approach: Absolute Cooling Load

>10 Homes Builder Cooling Load Distribution
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The answer is not by much. This is not the same graph, it shows only the data for the builders with more than ten labels, but it looks very similar. 
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Cooling Approach: By House Volume

Peak Cooling Load/m?3 Distribution
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Presentation Notes
Next, we tried normalizing by house volume to get the cooling required per m3. 
This time the line represent the number of homes with the same cooling load per unit volume in Watts per cubic metre.

This might seem like a reasonable way to limit overheating, by setting a normalized target at say 8 W/m3
[click]
but at small volumes [click]  the cooling load in our data stops decreasing linearly, and levels off, so the normalized figure is bigger. This suggests that small homes may struggle to meet a per m3 cooling requirement. [click]



Cooling Approach: By House Volume
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To illustrate this, here’s a scatter graph of per m3 cooling against house volume. You can see that a limit of around [click] 8 W/m3 might be reasonable for houses larger than 400 m3, but [click] below that volume it might be hard to meet. 

It is not clear from our data whether the six homes circled are representative of a general trend, or if their high cooling load per metre cubed might be attributable to other factors, but it is certainly something to look into further.

In short, regulating cooling is complicated. The best option might be to accept homes meeting either of two targets, a total cooling load limit in kW or a per volume target in W/m3 or similar. A reference comparison may also have a place if the codes wish to accommodate homes with large glazed areas which might otherwise struggle to meet these targets. [click]


The six homes represented in the circle with quite high peak cooling loads in W/m3 are relatively unique. 
1 home is a SFD rectangular carriage style house built on Vancouver Island. (29% WWR)
1 home is a passive house style tiny home with extreme levels of insulation built in Nova Scotia. (18% WWR)
The remaining 4 were a group of semi-detached bungalows built in Nova Scotia.  (10% WWR)


Conclusion: Additional Cost to Tier 5

- Total CostiA+B)
Level

Insulation Cost(A)

Cost

Energy Cost(B)

Insulation Thickness
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With the information we’ve discussed so far. The major take-aways should fairly obviously be that 
quantitatively, with respect to the data, Net Zero homes are not meeting Tier 5, and 
qualitatively, with respect to the NZ Builder survey, the industry leaders believe that the Tier 5 is too stringent. 

With those take-aways in mind, we need to take a serious look at the cost effectiveness of Tier 5. And we know that discussing cost accurately are always tricky, so I’ll reference a relatively straight forward cost optimization chart above. 

Over the past 5 year, through the CHBA Net Zero Home Labelling Program, Builders have been leveraging this voluntary program to help the industry find the ‘sweet spot’ to Net Zero performance.

The chart we have here, represents an example of the general cost optimization process. Here as a simple example, we are looking specifically at how increasing insulation impacts energy cost. As insulation cost increases, energy cost decreases, until a certain point. The intersection, of where the two lines meet is the sweet spot, or point of cost optimization. Beyond that point we are into diminishing returns. We can think of this same cost optimization analysis with the insulation line as a surrogate for energy efficiency improvements and the energy cost line representing the cost of on-site renewables required (PV). The industry has already shown us where that sweet spot is with respect to Net Zero. When we look at where Tier 5 is currently proposed, we are into the region known as diminishing returns. As we know, these diminishing returns are paid for by the homebuyer.  



Conclusions

« Tier 5 appears to overshoot Net Zero Ready
« More effective solutions were found with slightly relaxed targets
« Cooling criteria may be too stringent at low cooling loads

« Net Zero Builders believe that Tier 5 should align with the CHBA Net Zero
Home Labelling Program

Fhetzere.
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Presentation Notes
So, to sum up.
[click] Though tier 5 was originally conceived as an equivalent to Net Zero Ready, that aim does not appear to have been achieved.
[click] Relaxing the targets slightly would be much more representative of typical Net Zero Ready homes, and lead to more effective solutions.
[click] Many Net Zero homes do not meet the cooling criteria, but they do not widely experience overheating because most have air conditioning. The proposed cooling criteria may not be the best way to limit overheating.
[click] Net Zero Builders, the industry leaders and innovators in energy efficiency, have indicated that Tier 5 goes too far and should be revised to reflect the performance levels of homes in the Net Zero Home Labelling Program. 

Voluntary energy efficiency programs have always played an important roll in informing the path of the codes. We’ve seen a very consistent (and to my understanding intentional) pattern of the codes following behind the voluntary programs, allowing the voluntary programs to provide lessons learned, and confidence in an approach before moving forward with code regulation. If it is in fact still the goal of Tier 5 to sit at a Net Zero Ready performance level, we should very strongly consider what the market has shown us in making these regulatory decisions. 


Questions
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