Step Code for Part 9
Buildings:
Process and



Agenda:

1) Step Code review
) YRSNAGFYRAY3I GKS {GSLI

3) Who are/working with an Energy Advisor

4) Case studygetting a house to Step 1, 2 and 3

5) Case studygetting a rowhouse to Step 1, 2 and 3
6) Wrap up and questions

/) Site visit and blowefan test.
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Audience Experience with Energy

N0
N0

N0

was t
o Did you ever have to meet certain energy targets?
o What questions would you like answered?

Efficiency

Knows the basics of the Energy Step Code?
nas worked with an Energy Advisor before?
nad a blower door test done on a project and what

ne result?



Two Provincial Initiatives Led to the B(
Step Code

Building Act

A Consistency, Competency &
Innovation

A December 2017 marks the end
of local building requirements in
bylaws.

Climate Leadership Plan

A Establishes a target that alll
new construction will be
net-zero ready by 2032.




Where does Step Code fit In?

BCBC Section 9.36 Energy Efficiency
09.36.2 Building Envelope ™
09.36.3 HVAC Requirements

09.36.4 Service Water Heating[ - PV

Systems —
09.36.5 Energy PerformanceEnergy Modeling: Ref. vs.
Compliance Proposed

09.36.6 Energy Step Code Energy Modeling only:
energy targets and air
tightness



Which Buildings?

o All Part 9 Buildings:
o Single family houses
0 Rowhouses
o Small apartment buildings (up to 3 storeys,
600sg m footprint)

o All Part 3 Buildings

0 Focus today on Part 9 Buildings.



BC Energy Step Code
DT ++-vovovoveommms e > 2032

NET ZERO
READY

NEW CONSTRUCTION

20% BETTER

10% BETTER
STEP 1 ENHANCED COMPLIANCE IMPROVED
BC BUILDING CODE ERS REFERENCE HOUSE

ENERGY EFFICIENCY



No need to panic.



BC Energy Step Code
2017 e D032

. 4 NET ZERO
Mandatory December 2032?-  READY

NEW CONSTRUCTION

20% BeTTER

Beginning December

~ . 10%
~2017: voluntary adoption e
STEP 1 ENHANCED COMPLIANCE IMPROVED
BC BUILDING CODE ERS REFERENCE HOUSE

ENERGY EFFICIENCY



Who Has Announced Intent to Adopt
BC Energy Step Code

Campbell River Richmond
Comox Valley RD Saanich District
Duncan Squamish District
Langley Township Surrey

New Westminster Victoria

North Saanich District West Vancouver
North Vancouver City Whistler RM

North Vancouver District



Key Components of the BC Energy St
Code

Performance Requirements For:
0 Air-tightness Testing



Metrics ¢ Airtightness: Air Changes Pe
Hour (ACH)

Air Changes per Hour at 50
Pascal: ACH@50Pa

Volume

Airflow







Key Components of the BC Energy St
Code

Performance Requirements For:
0 Air-tightness Testing

0 Equipment & Systems




Equipment & Systems

> . SUGSNI OKFY wWSTFSNByYyC

lighting anc

appliance loads):

09y SN.

& | ROAAZ2NI Ay LMzia

o HOT2000 software automatically creates the
GWSTSNBY OS¢ K2dza S

0 Same size, shape and location of house, with same
GUeLISE 2F YSOKIYAOIT a

0 Section 9.36 Prescriptive minimum RSI values

0 2.5ACH@50Pa

0 maximum 22% FDWR.



Equipment & Systems

> . SUUSNI OKIFY wSTFSNBY !
lighting and appliance loads):

Proposed
house Builder
specs

Reference - |/
house Coded _ o =
minimum




Equipment & Systems

Mechanical Energy Utilization Intensity:
0 Sum of energy for space heating, cooling,
domestic hot water and ventilaticrper year
0 Per sq meter of heated floor area
o MEUIL.




Equipment & Systems

Onsite Renewable Energy Generation?
o NOT included in MEUIL.




Key Components of the BC Energy St
Code

Performance Requirements For:
0 Equipment & Systems

0 Air-tightness Testing



Building Envelope

Thermal Energy Demand Intensity:
o Annual heat energy needed
0 After accounting for internal heat gain and
solar heat gain
o0 Per sq meter of heated floor are
o TEDI.




Building Envelope

Peak Thermal Load:

0,
O
O

Design heat load for the house (in Watts)
Per sq meter of heated floor area

PTL.



Performance Complianceower Mainland

(except City of Vancouver)

4 N/ \/ )
ERS ‘ ‘
%<Ref
J\_ J\_ J
4 N
N/A ERS%<REF not less than 0%
~
45 OR 35
ﬁ
40 OR 30
\_ Y
1.5 -40% OR 35 25 OR 25

1.0 N/A 25 15 OR 10



Working with an Energy Advisor

BC Energy Step Code = Performance Compliar

No More Prescripti\
Requirements

Energy modeling AirTightness Testing



Working with an Energy Advisor




Working with an Energy Advisor




Where to find an Energy Advisor

V NRCamwebsite
V CHBA BC is a Service Organization

V CACEA.da Energy Advisor association.

CANADIAN
HOME BUILDERS’ ASSOCIATION

BRITISH COLUMBIA

The Voice of the Residential Construction Industry in BC

F
{>cACEA

Canadian Association of Consulting Energy Advisors

26
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Who are the Energy Advisors?

Deal with Part 9 buildings

Usually have construction background

Deal with emergymodelling, upgrade suggestions,
blower fan testing and paperwork

Trained by Service Organizations
Registered bjNRCan

Qubjectto Code of Ethics and Quality Assurance
process

Can be deegistered.

27



Who are the Energy Advisors?

V NOT a Professional designation

V NOT replacing the Envelope Engineer

V NOT replacing the Architect or Designer

V Typically consult on upgrading construction
specifications only (not design).

28
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Working with an Energy Advisor

V Engage your Energy Advisor

V Model your house and check performance
against Step Code targets

V Run iterations and develop your plan of action
V Stick to the plan

V Energy Advisor confirms the plan (blower fan
test and asbuilt energy model).

30



1: Engage An Energy Advisor

Energy Advisors:
V Licenced b]NRCan
V Construction knowledge

V Trained to use HOT2000 software and
blower fan testing

V Standard modeling and testing procedures
through EnerGuiddRrating System

V QA by Service Organization ad&Can

31



Energy Modeling Process:

V Submitdrawings for your proposed house to EA

V Submit all the other information to EA

V EA will produce HOT2000 energy model of
GaLINRLIZAaSR K2dzaSé

VvV HOT2000 will automatically create the
GNBEFSNBYOS K2dzaS¢ I yR

VvV HOT2000 generates output values used to
calculate MEUI, TEDI and PTL.



Info needed for Energy Modeling:
5N} gAy3a INB 2dzad O0KS ai

Also need:
V space heating specifications (type and AFUE)
V domestic hot water heating specs (type and
EF)
Vwindow specs (US| and SHGC)
Vventilation specs (equipment and SRE if HRV)
V space cooling specifications.



2. Energy Advisor Models the Building

trzx HOT2000 - [5111P%9510 - EnerGuide Rating System]
‘E?} File Edit Editors Reports View Window Help

Ded % &~ =

T N BERE =

TEXEKEN BE X0 S 02 2= B

= gy House Main Wal
“X* ABOVE REAR BED
? ABOVE REARKIT Wall Label Facing Direction
> ABOVE ENTRY Main floor N/A v
? UPPER ROOF Construction Measurements
i B Wall Type Height
+ B8 Upperfloor 1223501561 “ 8 R
g Slab-on-grade Lirtel Type Perimeter
H Temperatures 107 d 336233 i
% Base Loads Location Area
7 (Generation House - 797.039  |pe
==2 Matural Air Infiltration L;nmers I;tersectiuns
2 Ventilation DMjacerrt to Enclosed Unconditioned
@ Heating/Cocling System R-Value Space
?ﬁ Domestic Hot Water 2152 R
# EnerGuide Rating System




HOT2000 Software

HOT2000 outputs used to calculate Step Code Metrics

V % lower energy than reference house
V MEUI EnerGuide Rating System Resulis

Rating 52| Glia Reference House 63| Glia Nat. ACH 0.16
V TEDI Energy Use Intensity 123 Glim*a % Lower Than RefHse | 175| % Qr, | 287 Us
(Greenhouse Gases 15| tha Qiyarr 16| U=

V PTL

Rated Annual Energy Consumption (AEC) Rated Annual Energy Production (AEF)

Space Heating 1149 GJ Electricity Generation 00| GJ B wincows & doors | & walks 122 %
Space Cooling 00| Gl Solar DHY 00l gy RefHse Ayinsows & doars /A vzt 70| %
DHW 1451 GJ Tetal AP 1l Design Heat Loss 38| kw
Ventilation, Electric 00| GJ Design Heat Gain 9] kw
Baseloads 2562 GJ
Total AEC 5163 GJ Net AEC - AEP 5163 GJ
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3: Energy Advisor & Builder Develop Plan of
Action

HOTZ2000 iterations evaluate potential upgrades:

V Envelope upgrades (insulation, fenestration, air
tightness, thermal bridgingstc)

V Mechanical system upgrades

V Heat recovery |
V Lk R ’ ‘

36



Which upgrades make sense?

V Effect on Step Code

% Better than the

. f) Reference House, MEUI TEDI ST
I I Ietrl CS H Upgrade Description: NOT including ACH @50 Pa | (kWh/m2/ | (kWh/sq W/m2)
EnerGuide assume yr) m/year)

electric base loads

V Cost?
V Aval I ab | I |ty7 S.lgg rtw?irﬁﬁu?;ﬂdmg Code Section -4.9% 35 65.7 44.5 31.7

Upgrade abowe grade walls to R22

V C O n Stru Ctab | I |ty’) batts, add R4 expanded polystyrene 0.0% 3.5 62.6 41.6 30.6

to base case foundation walls

V Synergies? e 200 2 oo plysyene

3.3% 3.0 60.7 39.8 29.4
3.0ACH@50Pa

V Builder preference

Upgrade above grade walls to R22
batts, add R4 expanded polystyrene
to base case foundation walls, 4.9% 3.0 59.2 39.8 29.4
3.0ACH@50Pa, upgrade furnace to
97% AFUE

Upgrade above grade walls to R24
batts, add R4 expanded polystyrene
to base case foundation walls,
2.5ACH@50Pa, upgrade furnace to
97% AFUE, upgrade windows to USI
1.40, add 60" drain water heat
recovery system, add R12 under
entire slab area

21.2% 2.5 49.5 32.9 26.3
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Plan of Action:

Everything ¢xcept renewables, lighting and
appliances$is on the table for upgrading:
Vwindows
V exterior walls and foundations
Vroofs/cellings
Vair tightness
V space heating system
V domestic hot water heating system
Vventilation system
V space cooling system
Vdrain water heat recovery.




Findings from the Costing Study T Lower Steps (CZ4

A Focus on quality construction at the lower

steps
A Lower steps can all be built using common ;‘
building practiceg, Confirmed w3+ I
. ﬁ“ LB ||
A Improved air tightness + wall or e
foundation insulation STEPCODE

BUILDING BEYOND THE STANDARD

A No change to windows, attic insulation
or equipment

A Step Code allows builders to choose most
costeffective products for their project.

39



Findings from the Costing Study T Lower Steps (CZ4)

A Buildings can achieve up to 20% energy
efficiency for less than 2% construction
premium

A Even less for some mufamily building

types

A Costs are lowest for affordable building STEPCODE
types eg apartmentS) ’ BUILDING BEYOND THE STANDARD
A Simple architecture is naturally efficient

A Cheaper for very large single family homes
than standalone coach houses
A Interior space: surface area of envelope

40



Findings from the Costing Study T Upper Steps (CZ4

A Upper steps are typically more expensive as
they may require noftonventional building
practices and specialty materials

A Thermal breaks for balconies
A High performance windows
A Attachment of thick exterior insulation

a2

A Most building types can achieve Net Zero & STEPCODE
Ready ie up to 80% better energy [ I
performance) for less than 5% construction
premium copntr

prepared for BC' Housingi@iiththe Energy Step Code Council;
With thesupport of Natural Resources Canada and Remi:Charron.

@9 scHousing m: g INTEeRs

A Design choices can further reduce castsut

were not incorporated into the study.
41



Real Life Example: 2,550 ft2 Single Family House

Prescriptive Requirement (P. 9.36)

Walls R16

Attic R40

Slab Insulation None
Foundation R11
Windows/Doors 1.8

Heating ElecBaseboad
HRV/ERV None (CRV)
DHW Code

Air Tightness 3.5

Base Construction Cost $190/sqft ($484,500)

42



Same home T built to Step 3

Measuresto achieve20% better than Code

Walls R18

Attic R40

Slab Insulation None

Foundation R11

Windows/Doors 1.8 ] -
Heating Elec Baseboard . | g "
HRV/ERV 70% recovery

DHW Heat Pump HW ..
Air Tightness 2.5 o s —
TOTAL $192/sqft ($488,500)

% premium above Code 0.8%




Putting costs in context | u

A <1%Industry preferred level of intervention
of step code

A 1-29%Typical cost incremental for last two _
code updates, demonstrated to have no
measurable impact.

A 2-5%May require some short term incentives

IS

4



Lower Step Costing Results i Part 9 Buildi | u

Climate Zone 4 (Lower Mainland, South Vancouver Island)

% energy 10 Unit Multt 6-Unit Medium Single
savings ovel Family Townhouse Family Dwelling
Code (1780sqft) (1720ft2) (2550sqft)
Step
1 -
2 10%

3 20%

45



Upper Step Costing Results i Part 9 Builaings u

Climate Zone 4 (Lower Mainland, SE Vancouver Island)

% energy 10 Unit Multt 6-Unit Medium Single
savings ovel Family Townhouse Family Dwelling
Code (1780sqft) (1720ft2) (2550sqft)
Step
4 40%

5 80%

46



Determining Costs

Why is it less than Code to build to Step 2/3in Zone 67
Why is it so inexpensive to build to Step 2/3in Zone 5?

Table 9.36.2.6.A.
Effective Thermal Resistance of Above-ground Opaque Assemblies in Buildings without a Heat-Recovery Ventilator

on,*) in Celsius Degree-Days

Above-ground Opaque Building Assembly Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
3000 to 3999 4000 to 4999 D00 to 5999 6000 to 6999 = 7000
Minimum Effective Thermal ance (RSI), (m2-K)/W
Ceilings below attics 8.67 8.67 10.43 10.43 10.43
Cathedral ceilings and flat roofs 4.67 4.67 5.02 5.02 5.02
Walls'®! 3.08 3.08 3.08 3.85 3.85
Floors over unheated spaces 4.67 4.67 5.02 5.02 5.02
Forming part of Sentence 9.36.2.7.(1)
alion,u) in Celsius Degree-Days
Components Thermal Characteristics’ Zone 5 Zone 6 Zone 7A Zone 7B Zone 8
3000 to 3999 4000 to 4999 5000 to 5999 6000 to 6999 = 7000
Fenestration'” and doors Max. U-value, W/(m?2-K) 1.80 1.60 1.60 1.40 1.40

47



hyS d2Af ROFNREY
How airtight will the finished house be?
V EAs can help with air barrier suggestions
V Mid-construction blower fan testing

V Builder and Trades demonstration/training

V Then the final blower fan test.
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4: Builder completes house, Energy Advisor
confirms construction detalls

Make sure you build what you agreed on!

V If changesnotify your Energy Advisor
V The energy model will need to be updated.

Energy Advisor completes Step Code compliance form
and submits to the Municipality.

51



Case Studies



Step Codebuilds upon current
Process:

Builder — INEEG—_—) House

— Architect
Municipality
Energy Code

— Trades

Step Code
add this: { Energy

Advisor

already have this: —




Example How to Get This House to
Steps 13:




Step by Step:

Where am | starting?

How do | get this particular house
to Step 1, Step 2, Step 3?

Which climate zone am | In?



Energy Modelling:




Energy Modeling Results:

Base | Upgrade | Advanced

EnerGuide Hating System Resuli=
Rating 87| Glia Reference House 83| Glia
Energy Use Intensity 043 GJim#a % Higher Than Ref Hzse 48 %
Greenhouse Gases 33| ta




Step I Enhanced Compliance:

For this house, initial choice of construction
details met Section 9.36 minimums

But EnerGuide Rating is  higher than the
reference house

Need to get house down to the reference
house value - what to upgrade?

What will the airtightness be once the blower
fan test is performed?



Step I Enhanced Compliance:

V Upgrade boiler to 94% AFUE

V Assume Builder can achieve air tightness of
3.5ACH@50Pa - use another value If appropriate

V EnerGuide Rating is now same as the reference
house.

[ ———
Base | Upgrade | Advanced
EnerGuide Rating System Results

Rating 81 Glia Reference House 81 Glia
Energy Use Intensity 041 GJim¥a % Lower Than Ref Hse 0 %

Greenhouse Gases 31| ta




Step I Enhanced Compliance:




Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Ener
Step Level gy Airtightness | Equipment and Systems Envelope
Modelling

BCBC using 9.36.5. OR Beport on JEB{and Pl

ERS v15 ref. house o
MEUI of 80 kWh/m?/year is (TEDI 50 kWh/m?/year is likely, but
N : not required

Step 1 No min.
Enhanced Required 3.5 value
Compliance

10% better than ERS v15 ref.

Required 3.0 ACHg, house OR
MEUI — 60 kWh/m?/year

TEDI — 45 kWh/m?/year OR
PTL—35 W/m?

Step 2
10% Beyond Code

Step 3
20% Beyond Code

house OR
MEUI — 45 kWh/m?/year
40% better than ERS v15 ref.

Begtited PTL - 30 W/m?2

Step 4 TEDI — 25 kWh/m?/year OR

Required 1.5 ACH;, house OR
) e 2
40% Beyond Code MEUI — 35 kWh/m?/year PTL—25W/m
Step 5
: MEUI — 25 kWh/m?/year TEDI — 15 kWh/m?/year OR
50%+ Beyond Required 1.0 ACHg, (no ERS opt/ion{y PTL— 10/W/{nyz

Code



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

GOY ISt 2LIS CANRGE | LILINR I
Upgrade air tightness to required 3.0ACH@50Pa

Next easiest upgrade? Windows? Upgrade to
USI 1.60

Check the effect.



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Base | Upgrade | Advanced

EnerGuide Rating System Resulis

Rating 78| Glla Reference House 33| Glia
Energy UUse Intensity 038 GJ/m*a % Lower Than Ref Hse 60 %
Greenhouse Gases 28 ta

(83-78)/(83-25.4) = 8.7%
WSYSYOSNI {GSLI) / 2RS at éa lx 5306

electrical base loads



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Need more improvement
GOY @St 2LIS CANRGE | LILIN

Favour reliable/achievable upgradesith
Builder feedback to keep costs in check

Upgrade R20 wall insulation to R22

Check the effect.



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Not good enough

Upgrade R40 attic insulation to R50

Upgrade windows to USI 1.4@hat about
SHGC? «
Check the effect. * ’

¥




Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Base | Upgrade | Advanced

EnerGuide Rating System Resulis

Rating | Glia Reference House 83| GJlla

Energy Use Intensity 037 GJim¥a % Lower Than Ref Hse 108 %

Greenhouse Gases 26| tla

(83-74)/(83-25.4) = 15.6%
WSYSYOSNI {GSLI) / 2RS aléa GKS &: o0Sdd
electrical base loads



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

What about TEDI?

Thermal Energy Demand Intensity (KWh/sq
m/year)

Need to reach 45kWh/sg m/year.



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Gross Space Heating Load: 96324 MJ
Usable Internal Gains: 27091 MJ
Usable Internal Gains Fraction: 299 %
Usable Solar Gains: 30570 MJ
Usable Solar Gains Fraction: 33.8 %
Auxilary Energy Required: 40663 MJ

40663MJ = 11,295kWh

11,295kWh/209sg m = TEDI 54 x



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Maybe we can comply with PTL?

DESIGN SPACE HEATING AND COOLING LOADS

Design Heat Loss® at -7.0 °C (13.57 Watts / m3): 8014 Watts
Design Cooling Load® for July at (28.0 °C ): 104584 Watts

8014W/209sq m = PTL 38 x



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Run more upgrade scenarios until all
Step Code 2 parameters are met

Focus effortsremember that only an
envelopeimprovement will lower “
TEDI and PTL. ' - |




Step 2 10% better/MEUI 60 and TEDI

45/PTL 35:

Check HOT2000 outputs to steer direction:

CTOUNWC T, ATUTE UTO0eE

Component

Ceiling

Main Walls
Doors

Exposed floors
South Windows
East Windows
North Windows
West Windows

INTER-ZOMNE Heat Transfer

ZONE 2: Basement
Component

Wallsabove grade
South windows
Basement floor header
Below grade foundation

: Floors Above Basement

AirLeakage and Mechanical Ventilation

lone

Area m?2
Gross

T6.64
210,17
582
121
13.66
55T
8.34
10.90

Area m?2
Gross

71.35

Area m?2
Gross

11.38
7.66
933
151.01

Area m2
Net

TG.64

168.21

2.47

1.21

13.66

5.57

8.34

10.90

ZONE 1 Totals:

Area m2
Net

71.35

Area m?2
Net

3.72

7.66

9.33

151.01

ZONE 2 Totals:

House Volume

590.60 m*

Effective (RSI)

8.35
295
0.9s8
5.39
0.70
0.71
070
0.70

Effective (RSI)

0.586

Effective (RSI)

0.69

3.93

Air Change

0.230 ACH

Heat Loss
MJ

1974.93
16447 .54
795,86
64.57
6178.25
2478.41
3732.96
4354.93
36557.45

Heat Loss
MJ

8338.37

Heat Loss
MJ

808.80
3577.10
910.16
7T06.43
13002.48

Heat Loss
MJ

15550.310

% Annual Heat Loss

.03
25.26
1.22
0.10
9.49
3.81
573
7.50
56.15

% Annual Heat Loss

124
5.49
1.40
11.84
19.97

% Annual Heat Loss

23.88

EnerGuide Rating System |

T TInellrive



Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

| RR Mdpé¢ SELI yYRSR LIR2f &:
2x4 R14 foundation wall

Check the results. '




Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Gross Space Heat Loss: 62668 M.J
Gross Space Heating Load: 65538 MJ
Usable Internal Gains: 22993 MJ
Usable Internal Gains Fraction: 36.7 %

Usable Solar Gains: 14660 MJ
Usable Solar Gains Fraction: 234 %

Auxilary Energy Required: 27885 MJ

27885MJ = 7,746kWh

7,746kWh/209sg m = TEDI 37.1




Step 2 10% better/MEUI 60 and TEDI
45/PTL 35:

Do we also need to comply with PTL?

DESIGN SPACE HEATING AND COOLING LOADS

Design Heat Loss™ at -7.0 °C {12.06 Watts / m3): 7125 Watts
Design Cooling Load” for July at (28.0 °C ): 9915 Watts

* Please refer to notes at the end of this report.

7125W/209sg m = PTL 34.1




Step 3 20% better/MEUI 45 and TEDI
40/PTL 30:

Energy S .
Step Level Airtightness | Equipment and Systems Envelope
Modelling

BCBC using 9.36.5. OR Retortion TEBI =nd Pl

ERS v15 ref. house L
(MEUI of 80 kWh/m2/year is (TEDI 50 kWh/m?/year is likely, but
not required)

likely, not required)
10% better than ERS v15 ref.
Required 3.0 ACH, house OR

Step 1
Enhanced Required 3.5 ACH.,
Compliance
Step 2 TEDI — 45 kWh/m?/year OR
10% Bevond Code

20% better than ERS v15 ref.
Required 2.5 ACH, house OR
MEUI — 45 kWh/m?/year

TEDI — 40 kWh/m?/year OR
PTL—-30 W/m?

Step 3
20% Beyond Code

Step 4 TEDI — 25 kWh/m?/year OR

Required 1.5 ACHc, house OR

0 o 2
40% Beyond Code MEUI - 35 kWh/m?/year PTL—25W/m
Step 5
) MEUI — 25 kWh/m?/year TEDI — 15 kWh/m?2/year OR
VAN ST Required 1.0 ACHq, e opt/ion{y = o/w /{nyz

Code



ExampleHow to Get This Rowhouse
Building to Steps-3B:




Energy Modelling




Step Code for Rowhouses:

For rowhouses, Step Code requires the building be
modelled as a wholandblower fan tested as a whole

Vs. EnerGuide which requires each rowhouse unit be
modelled and blower fan tested

|l heunwnnn oAttt adgAtft 0SS dza:
with some adjustments

Blower fan testing is more complicated.



Step Code for Rowhouses:

With Step Code, the energy model for a
rowhouse building considers it a big house with a
lot of occupants

More credit for internal heat gain, but also more
envelope area

Generally easier to get a larger building to a
particular ACH@50Pa value.



Step Code for Rowhouses:

y

L SYSN}f Y2RSX y?2
wSTSN

D S
SNBYOS K2dza S¢

Use MEUI instead

Possible to manually generate a Reference
house model for Step Code level 1.



Step I Enhanced Compliance:

V Typical rowhouse construction specs

V Assume Builder can achieve air tightness of
3.5ACH@50Raise another value If
appropriate

V Reference house does not apply, and no Lev
MEUI criteria.




Step 2 MEUI 60 and TEDI 45/PTL 35

What about MEUI?

ENERGY CONSUMPTION SUMMARY REPORT

Estimated Annual Space Heating Energy Consumption =131974 23 MJ
Ventilator Electrical Consumption: Heating Hours =0.00 N
Estimated Annual DHW Heating Energy Consumption = 82557.86 MJ
ESTIMATED ANNUAL SPACE + DHW ENERGY CONSUMPTION = 214532.09 MJ

(214,533MJ)/1008 sqg m = MEUI 59.1 kWh/sg m



Step 2 MEUI 60 and TEDI 45/PTL 35

What about TEDI?

ANNUAL SPACE HEATING SUMMARY

Gross Space Heat Loss: 311013 MJ
Gross Space Heating Load: 311013 MU
Usable Internal Gains: 136249 M.
Usable Internal Gains Fraction: 438 %
Usable Solar Gains: 42366 MJ
Usable Solar Gains Fraction: 13.6 %
Auxilary Energy Required: 132398 MJ

132,398MJ = 36,777kWh

11,295kWh/1008sq m = TEDI 36.5




Step 2 MEUI 60 and TEDI 45/PTL 35

Do we also need to comply with PTL?

DESIGN SPACE HEATING AND COOLING LOADS

Design Heat Loss® at -7.0 °C (9.88 Watts / m3): 26098 Watts
Design Cooling Load® for July at (28.0 °C ): 34529 Watts

26,098W/1008sqg m = PTL 25.9




Step 3 MEUI 45 and TEDI 40/PTL 30

V Upgrade air tightness to required 2.5ACH@50Pa for Stej
V MEUI drops to 57.6 kWh/sg m a

V TEDI and PTL already ok

V What to upgrade to lower MEUI?

V Mechanicals!

V Where to go beyond electric baseboard heaters and DH\



Step 3 MEUI 45 and TEDI 40/PTL 30

V Upgrade ventilation to 85% HRV (one per unit)
V Add drain water heat recovery systems (one per unit)
V MEUI drops to 44.4 kWh/sg m a

VvV TEDI and PTL already ok.



mmm Solar Heat Gain and
Step Code:
By increasing the passive solar heat gain through

windows, It becomes easier to meet MEUI, TEDI an
PTL

But challenging to get solar heat ganly in wintery

This Photdoy Unknown sed undeC BYGSA

not also In shoulder seasons. How to control
unwantedsolar heat gain?

Remember Step Code metrics include cooling load:
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http://hakitocz.deviantart.com/art/Caution-Acid-Music-Area-405769546
https://creativecommons.org/licenses/by-nc-sa/3.0/

Sample Window Label
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