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COLLABORATE ADVANCE

Accelerate Solutions Remove Barriers &
Identify Opportunities

Develop Convene
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CASE STUDY } cleanBC

, SE—— BETTER BUILDINGS
NET-ZERO ENERGY-READY
CHALLENGE

WINNERS SERIES

Ssupporting, promoting and
celebrating the design and
construction of net-zero
energy-ready buildings

/ Carrington View

Net-Zero Energy-Ready Challenge Winners Series

Ao May 2021
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BETTER BUILDINGS

‘RDH SCENCE.  NET-ZERO ENERGY-READY
CHALLENGE

PI_AYBOOK SERIES

Ventilation Strategies for
High-Performance
MURBs

" Planning Airtight
Buildings

® |LCA Practice to Estimate

Planning Ail‘tight Buildings Embodied Carbon

From ZEBx's Net-Zero Energy-Réady Playbook Sefies Thermal Bridging

May 2021 " Low-Carbon Energy
Systems
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POLL 1

Tell us about yourself
Three-part poll

72Dx




Cost Benefit Analysis Tool

C.B.A.T.

Putting powerful analytical capabilities into the
hands of Canada’s housing industry




4 - ) HAVAN

Homebuilders Ass

havan.ca | elearn.havan.ca | @HAVANofficial



About HAVAN

* Voice of the Residential Construction Industry in G.V. since 1974.
e 1,100+ members build 65%+ of housing in Metro Vancouver.

e Members: builders, developers, renovators, suppliers, subtrades,
manufacturers and professional service providers.

 Part of a three-tiered organization, including CHBA BC and CHBA
National.

 Connection between the industry and consumers.

havan.ca | elearn.havan.ca | @HAVANofficial HAVAN



HAVAN Resources

e Government relations, advocacy, education, B2B events,B2C events, and
much more

* Communications:
o Weekly Newsletters
o HAVAN.ca
oelearn.havan.ca (COVID-19 resources page on website)
o @havanofficial

. Podcast Measure Twice Cut Once
e HAVAN Awards for Housing Excellence
e Committees and Councils

havan.ca | elearn.havan.ca | @HAVANofficial HAVAN



HAVAN Q2 GR Report:
Step Code Implementation Across the Region

BOWEN ISLAND —
STEP 3

e Released yesterday : NTI Vi, DS

L2 L AR 31516 VILLAGE OF ANMORE |
PART 9 (SINGLE-FAMILY): STEP

. |dentifies stages of region’s 21 — e
municipalities’ adoption of BC s
Step Code, listing Part 9 and Part
3 with associated target adoption = | B e
dates for BCESC. “hea

RICHMOND SURREY

 https://havan.ca/about- Tt e el

GHG DP AREA: STEP 2
ELSEWHERE: STEP 2

us/what-we-do/government- e o e

rEIatlonS/ Current Metro Vancouver Energy Step Code Requirements As of May 19, 2021

HAVAN



HAVAN Education

* In-person/virtual and on-demand

* Monthly Builders’ Breakfast Series focuses on high-performance building,
construction technology and building science.

o2 CPDs (BC Housing); 2 hours of informal learning
o Open to HAVAN members and non-members

e elearn launched offers more than 65 on-demand sessions.

o Topics range from Builders Lien Act to Marketing High-Performance
Homes and builder case studies (Passive House and Net Zero Ready).

* Learn more at havan.ca/industry-education or elearn.havan.ca

i
H 2

havan.ca | elearn.havan.ca | @HAVANofficial HAVAN



elearn.havan.ca

& y s . ; oo — "
“.’ All Courses About CPDs and Licensing FAQ Submita Course Signin

‘ . ’ Homebuilders
L2

Association

HAVAN Vancouver

Education. On Demand.

Convenient, Industry
Leading Education

2 5 0 Utilizing Al to Build Better 1.0 COVID-19 Economic Outlook: Strategies to Help Y
CPDs ective Step Code Homes CPDs Housing Market Impact and Recovery urvive COVID-19

Mem Non-Members Members Non-Members Members Non-Members

$89.25 $146.95 Free Free Free Free
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Cost Benefit

Analysis Tool
Presentation outline

720x  4g» Havan

I*I Natural Resources  Ressources naturelles CanmetENERGY
Canada Canada e g

Leadership in ecolnnovation

o 1 Codes and Design Decisions

oz CBAT in Industry

03 Costing + Energy Modeling

04 Optimizing Build Costs




Transitioning to High-Performance

Higher performance targets require changes to
business as usual.

PATHWAY TO 2032: PART 9 (HOMES)

2017

NET ZERO

Change = risk PRt ReADY

MEW CONSTRUCTION

Constructability
Tra d es 0% morE errciEnT
Scheduling

. . o 20% MORE EFFICIENT
Material costs and availability

10?"0 MORE EFFICIEN

What components of the home affect energy most? I
What do we need to change to meet new code?
How do | know which design is right for me?

How much will it cost?

I*I Natural Resources Ressources naturelles ' e
Canada Canada ‘ a,na, a,




Impacts on performance and efficiency

NZ House

Solar PV: 6.2-11.2 kW
CODE House

Attic: R-50 to R-80 Attic: R-40 to R-60

Air-tightness: 0.4-1.5 ACH Air-tightness: ~2.5 ACH

Windows: U-0.85to U-1.1 Windows: U-1.4 to U-1.8

Walls: R-30 to R-40 Walls: R-16 to R-18

Heating: Heat Pumps, COPs from

a0

25t03 Heating: 94% eff. furnace
- v , -~ - . .

Foundation: R-12 to R-37 —_ Chay=yy S e ﬂll!’”‘ Foundation: R-11 to R-17

Under slab: R-10 to R-20 st € b et Mty o & o e Under slab: NA

I * l Natural Resources Ressources naturelles
Canada Canada

¥ Canadi
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We need to ask ourselves...
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Cost Benefit Analysis Tool

C.B.A.T.

Putting powerful analytical capabillities into the
hands of Canada’s housing industry
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Combining Costing and Energy Modeling

HOT2000 HTAP CBAT

Housing Technology Assessment Platform Cost Benefit Analysis Tool

Supports Energuide, ENERGY STAR Used in research, program & code Excel tool to help builders find cost-

& CHBA Net Zero programs design optimal pathways
Evaluates upgrade scenarios one- Automates HOT2000 simulations; Searches through databases of
at-a-time runs 100,000’s of scenarios at once HTAP results for best pathways

Allows EAs & builders
to customize pricing
and estimate construction costs

¥ Canadi

No support for costing or Library of technologies and
optimization performance specifications

I * l Natural Resources  Ressources naturelles :
Canada Canada ‘-
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Optimizing Build Costs

Change in purchase price ($, including markup, overhead & GST)

i+l

Legend
B Bace case

Upgrade

’ \
Base Case: Code-minimum

Natural Resources
Canada

i

Energy Savings (%)

Ressources naturelles
Canada

Performance Spec

BCESC Step 3

Airtightness @ 50 Pa
Ceiling R-Value

Wall R-Value
Window Type
Below Grade Wall R-Value

Sub-Slab R-Value

HRV Efficiency

DHW System

Drainwater Heat Recovery

Optimized for: Construction Cost

1.0 ACH
R-60 Fiberglass Blow-in

R-26 Effective, Fiberglass Batt, Exterior
Insulation

Double Glazed, U=1.65, SHGC=0.19

R-22 Effective, Fiberglass Batt, Exterior
Insulation, XPS

R-10 Effective, Sub-slab Insulation, XPS
60% Efficiency HRV

Electric Tank

None

HVAC System Air Source Heat Pump, 3.66 COP
Finances Cost

Construction Cost of ECMs (S) $ 35,000

Incremental Cost of ECMs (S) $ 8,000

Cost of ECMs for Buyer (S) $ 45,000

Total Cost of Ownership (S) $ 105,000

¥ Canadi
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Looking ahead

Builders and industry have provided feedback and suggestions for future development
around functionality and accessibility. In response, updates are being made to CBAT
to include:

Customizable Streamlined
technology and HTAP-CBAT
performance levels workflow

I * I Natural Resources Ressources naturelles
Canada Canada

¥ Canadi




,,) Clean Air Partnership

Meeting Registration

Topic CBAT Training Webinar

Description This webinar will have Lucas Coletta from MRCan providing training for how to use the
Cost-Benefit Analysis Tool (CBAT) Training for low rise/townhomes archetypes and the
data that is available to understand the costs associated with higher building
performance.

Time Jun 9, 2021 01:00 PM in Eastern Time (US and Canada)

Register here:  https://us02web.zoom.us/meeting/register/tZUoc--urTsoEtMt9ww5BmOO0CNhUzMvz6bVW

¥ Canadi

I * I Natural Resources Ressources naturelles
Canada Canada ‘



https://us02web.zoom.us/meeting/register/tZUoc--urTsoEtMt9ww5BmO0CNhUzMvz6bVW

CBAT download and supporting material

For CBAT download and supporting material,
please send your request to:

technicalresearch@bchousing.org

I * I Natural Resources Ressources naturelles
Canada Canada

AVAILABLE ARCHETYPES

Small 2-Storey

Courtesy of Cresco homes

Rowhouse
Courtesy of Brody Developments

Approx 2,500 sq ft of livable space, with walk-out
basement

Approx 1500 ft° of livable space, no basement

Large 2-Storey

Courtesy of Odessa Group

Modular Home
Courtesy of Grandeur Housing

Approx 3600 sq ft of livable space, with walk-out
basement

Approx 2700 sq ft on 2 floors, with basement

¥ Canadi


mailto:technicalresearch@bchousing.org

Canada

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2019

I * I Natural Resources Ressources naturelles
Canada Canada
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Making CBAT Work for You

ZEBx Decarb Lunch- May 28, 2021

e3ecogroup.co m

BUILDING BLOCKS
OF SUSTAINABILITY



Ways to use CBAT- with/without EA:

« CBAT is a (somewhat complicated) Excel spreadsheet
* Builders can use it on their own- with Archetypes
« More effective to work with your Energy Advisor

« EA provides custom energy model and knowledge of
CBAT

« Builder provides costing info: material, labour, time

« Combined effort makes CBAT more accurate/useful.

-’(9



Ways to use CBAT:

Result:

« cost-benefit analysis specific to your house, and
specific to your costs.




Choose an Archetype:

[P
A B C D E F H |
1
2 ARCHETYPE INFO AVAILABLE ARCHETYPES
3 |Preloaded Archetype Large 2-Storey |1) Small 2-Storey Rowhouse
4 |BaseBase NBC 9.36 - Zone 4] 2) | glm el 00 P Courtery of Crorco hamer Caurtery of Erady Developments
5 |Location VANCOUVER | v |BCS e A
& |Climate Zone Zoned
7 |Heating Degree Days 2825
8
3 ARCHITECTURAL TAKEOFFS
1 = ABOVE GRADE WALLS Area (sq.m) drea (sq.ft.)
11 Above Grade 312 3,362
12 Foundation ' all - Above Grade (if applicabl 63 736
13 Header Area 1] 0
14 | Total'Wall Area 334 3,597
15 | BELOW GRADE WALLS Approx 2,500 sq ft on three floors, including walk-out :
W Total Foundation wall Area = HE PP 1 Feaarant 9 Approx 1400 ft® of livable space, no basement
11 | ROOF
15 | Totallnsulated Attic Area 133 1,423 Large 2-Storey
13 | WINDOWS Caurkery of 0dorra Graup.
20 Below Grade 12 129
21 Above Grade 35 373
22 | TotalWindow Area 47 502
23 | FLOOR AREAS
24 | Below grade 104 1,118
25 | Abovegrade 133 1,429
26 | TotalHeated Floor Area 237 2,548
21
25
23
30

eense_avevetype i [Opiaaiant] [ uldertineliems. || Resols | in. ep.and cenes

NPV Sensitivity ~ Energy Fg




Choose a Target:

F13 - I
A E © O E
1 USER INPUT DESCRIFTION
2 | Modeling Parameters Incentive
Chaose energy efficiency target.
Cansinscted with PY
Erergy Efficiency Target BCESC Step 3 = Al ta.lgets arefco:'npallenl:.l toMBL 3.36
(] Canstnacted with Coaling requirements for local climate zone.
4 Bir tightness targets are also considered.
Peduced: Energy Star appliances willbe
installed
Plugload etk (hiday Regular: Mon Energy Star appliances ar no
5 appliances with be installed
S
E] PY Parameters Incentive
Max PY generation capacit 13,000 [Krihiyear MaH!mum amaount of PY that can be generated
10 on site
Tatal cost of PY installstion 27,000 Ore .tlme cost of F'i\.l' panels andinstallation.
1 Applied to the capital cost of the uparades
12
12 Litility Costs Incentive !
14 |Matural Gas Base Cast 21 #manth Morthly charges regardless of consumption
Matursl Gas Costs 0,35 $im? (26,853 mIG]) Awerage consumption charges, not
15 considering any tiers.
%€ | Electricity Base Cost F2d| $imonth Monthly charges regardless of consumption
Eleatricity Casts 0.1 Stk (2773 kK'h!G) fiwerage consumprion charges, not
17 considering anw tiers.
P/ Electric Feed-in Tarif $0.00| £k Flatel paid by utility For PV u.aln.actncny prodf.,lced
13 that is above yearly electricity consumption.
19
20 Local GHG Emission Intensity
21 |MNatural Gas 1916] kg COZ perm? Erter local fuel emizsion factor.
22 |Electricity 0,03 kg COZ per k'wh Enter local fuel emizsion factor,
23
A R 1
4+ .. | License |_ Inputs _|_|-| Maint. Repl. and Incentives MPY Sensitivity | Energy Forecast




Choose your Filter:

Clipboard [Ff Font F] Alignment [Ff Mumber F] Styles Cells Editing Analysis | Sensitivity Bluebeam ~
AD3 7 Jf | Capital Cost -
i S
B r E
2
4 B c AL AB AC AD [

[ Energyin &) .
Material
Available Performance Levels e Click to Optimize
1
ECM Base Case Optimal Solution Filter Solution By:
2 | Roof Insulation Options
Module . i ’

5 | reao Fivergiass Blow-in Airtizhtness @ 50 Pa 3.5 ACH 0.6 ACH Capital Cost -

4 | R-s0 Fiberglass Blow Ceiling R-value R-40 Fiberglass Blow-in R-50 Fiberglass Blow-in
5 | Re50 Fiberglsss Blow "ﬁ:ﬁ'ﬁ Wall R-Value R-16 Effective, Fiberglass Batt, Standard Wall  |R-22 Effective, Fiberglass Batt, Exterior Insulation, EPS Optimization Name:

6 | R-70 Fiberglass Blow-in 'Window Type Mid Gain, U=1.82 Mid Gain, U=1.08
7 | R-80 Fiberglass Blow e Below Grade Wall R-Value R-15 Effective, Fiberglass Batt, Interior Only R-22 Effective, Fiberglass Batt, Exterior Insulation, XPS.

1 Optimzation

5 Module Sub-Slab R-Value Uninsulated Slab Uninsulated Slab Save Solution
9 | Above Grade Walls HRV Efficiency 60% Efficiency HRV 78% Efficiency HRV
0| R-16 Effective, Fiberglass Bart, Standard Wall ) 15,590 Yes DHW System Tank Electric Tank
1| R-22 Effective, Fiberglass Batt, Exterior Insulation EPS. s 20,270 Yes Drainwater Heat Recovery None
2 | R-26 Effective, Fiberglass Bat, Exterior Insulation MWB s 25,610 Yes HVAC System Electric Baseboard + AC Air Source Heat Pump, 3.66 COP
3 | R-30 Effective, Fiberglass Batt, Exterior Insulation XPS. $ 25610 Yes
4| R-40 Effective, Fiberglass Bar, Exterior Insulation sIp s 32,450 Yes Energy Base Case Optimal Solution
5 PV Electicity Generated (kwh/year) - 0
6 Windows PV Electicity Required (kWh/year) - Net Zere Target Not Applicable|
7| Mid Gain, U=1.82 s 13,920 Yes Electrical Energy (KWh/year) b 30,349 14,583
8| Mid Gain, U=1.65 s 16,260 Yes Natural Gas Energy (m3/year) - 0|
| ~ 5 +
9 | Low Gain, U=1.65 s 17,030 Yes Electrical Energy Savings (kWh/year) | 15,766

Po | Mid Gain, U=1.08 s 21,440 Yes Natural Gas Energy Savings (m3/year] -| 0|

P1 | Low gain, U=108 5 22430 Yes Total Enerzy Consumption (kWh/year) 30,349 14,583

b2

P3  Underslab Insulation Finances Base Case Optimal Solution

P4 | Uninsulated Slab $ Yes Total Cost of ECMs ($) 561,815 585,178

P5 | R-10 Effective, Sub-slab Insulation, XPS s 3,630 Yes Incremental Cost of ECMs ($) 4 $23,362

P6 | R-20 Effective, Sub-slab Insulation, XPS s 6,780 Yes Electricity Cost Savings ($/year) ) 50| -$439]

b7 Natural Gas Cost Savings ($/year) 50| $442

P8 Below Grade Walls Incremental Mortgage ($/year) - 51,731

P9 | R-15 Effective, Fiberglass Batt, Interior Only $ 7,920 Yes Incremental Net Cost ($/year) B 5476
) | R-22 Effective, Fiberglass Batt, Exterior Insulation XPS. $ 8,800 Yes Met Present Value (S) - 515,052
1| R-28 Fffertive Fil i i S hd

4 o | License ‘_ - _ -‘ Maint. Repl. and Incentives NPV Sensitivity | Energy Forecast | FAQ ‘ Read me | @ [l >
) o - 3 + 80

A‘



Work with your EA:

Energy Energy Builder &
Advisor Advisor Energy Advisor

HOT2000 HTAP CBAT

Housing Technology Assessment Platform Cost Benefit Analysis Tool

Supports Energuide, ENERGY STAR Used in research, program & code  Excel tool to help builders find cost-

& CHBA Net Zero programs design optimal pathways
Evaluates upgrade scenarios one- Automates HOT2000 simulations; Searches through databases of
at-a-time runs 100,000’s of scenarios at once HTAP results for best pathways
No support for costing or Library of technologies and Allows EAs & builders
optimization performance specifications to customize costs

q_:"



Recommendation:

« work with your Energy Advisor to make best use of
CBAT

 maximize benefits of CBAT, minimize your time to
learn it, and improve accuracy.

q_:"




