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Speaker introduction.




» Define energy modeling and energy
auditing

« Applications

* Process

« Who does it

« Example

« How to verify

« Summary and questions.




Energy Modeling:

« Computer simulation of the energy
consumption of a
house/rowhouse/MURB

» Performed before construction with
information from plans and specs

« Can be used for Code compliance
and/or optimization.




Definitions:




An Energy Model Includes:

« Geometry of building (thermal
envelope)

« Construction and insulation
specifications

 Climate data
« Solar orientation
» Ventilation, space heating and DHW...

O




An Energy Model Includes:

 Air tightness of envelope
 Lighting and appliance loads
« Assumptions for occupant habits.




An Energy Model Provides:

- Estimation of annual energy consumed
for heating, DHW, lighting and
appliances

» Heat loss through the envelope
components.




An Energy Model Provides:

AN ENE MONTHLY ENERGY PROFILE
Dail _ Estin En ay HRY Eff
SPACE HEATING SYSTEM PERFORMANCE
Space Heating  Furnace : : Indoor Heat Pump
Month Load Input Pl Iﬁ,b'lght Fans Input Tm?r!‘!ﬂp"t System Cop
(MJ) (M) (MJ) (MJ)
Jan 8510.8 256.3 0.0 507.4 3136.3 3899.0 24
Feb 7030.8 271 0.0 3571 23606 27348 28
Mar 5566.6 229 0.0 267.4 18447 2135.0 26
Apr 2775.4 15.4 Q.0 126.2 914.9 1066.5 26
May 1003.8 7.3 0.0 425 3376 387.4 26
Jun 176.3 1.5 0.0 7.1 8249 1.5 1.8
Jul 13.7 01 0.0 0.5 41.7 42.3 0.3
Aug 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sep 260.2 24 0.0 10,7 110.0 123.1 2.1
Det 3010.7 15.2 0.0 132.6 g75.2 1123.0 27
Nov 7009.8 28.1 0.0 3435 23110 2682 5 26
Dec 04418 2538 0.0 500.6 3105.8 3860.3 2.4
Ann 45799.8 629.2 0.0 2295.6 15210.6 18135.5 25
And Jun 0.0 877.3 0.0 0.0 87r.3
Jul 0.0 TRE.S 0.0 0.0 786.9
Aug 0.0 749.4 0.0 Q.0 749.4
Sap 0.0 7892 0.0 0.0 789.2
Oct 0.0 904.0 0.0 0.0 804.0
MNov 0.0 9778 0.0 0.0 9778
Dec 0.0 1114.4 0.0 0.0 1114.4
Ann 0.0 11783.5 0.0 0.0 11783.5




An Energy Model Provides:

COMPONENTS OF ANNUAL ENERGY CONSUMPTION

WliHeating (52%)
lCocing (0%)
ot Water (22%)
[Lights (4%)
[Tlother (8%)
BAppliances (10%)

Exterior (4%)

COMPONENTS OF ANNUAL HEAT LOSS

Ceiling (4%)
Wvvais (22%)
W Fioors (0%)

[ Windows (20%)
[Flooers (2%)
liBasement (22%)
W Ventilation (21%)




Energy Auditing:
« Deals with an existing house
« Site visit to verify construction specs

 Performed after construction to
update the modeling data

« Also performed on older existing
house as part of grant programs.




An Energy Audit Includes:

- Blower fan testing

« Verification of construction geometry
and specs

- Updating of the energy model

« Submittals to NRCan if an Energuide
Rating.




Applications:

Section 9.36 compliance:
1) Prescriptive insulation tables
2) Trade off options
3) Energy modeling option.




Applications:

Will energy modeling
ever be used?

Why not just go
prescriptive?

O




Applications:

Part 10 had an energy modeling option:

Section 10.2. Energy Efficiency
10.2.1.Design and Installation

10.2.1.1.Design

1) Except as provided for in Sentences (2) or (4), all buildings shall be designed to
conform with ANSI/ASHRAE/IESNA 90.1, “Energy Standard for Buildings Except
Low-Rise Residential Buildings”.

2) Except as permitted in Sentence (3), those parts of buildings of residential major
occupancy in buildings of less than 5 storeys in building height shall be provided
with thermal insulation between heated and unheated space, the exterior air or the
exterior soil, and heating floor assemblies and heated areas below in conformance
to Table 10.2.1.1. A.

3) Alternatives to the requirements of Table 10.2.1.1.A may be determined through

a) the use of energy computer modeling resulting in an equivalent performance
to the prescribed requirements in Table 10.2.1.1.A, (See Appendix A), or

b) achieving an EnerGuide Rating System rating of 77, verified by an
EnerGuide Rating System energy advisor licensed by Natural Resources
Canada to evaluate the energy efficiency of new houses.




Lesson from Part 10:

Part 10- Prescriptive or Energuide 77:
 How did they compare?

 How was it possible to build houses
which only reached Energuide 607




Lesson from Part 10:

What happened here?

«8.07ACH@50Pa

» mid-efficiency
boiler

« gas fireplace with
pilot light

* HRV/R22/basement
insulated.



Applications- Moving Forward:

Consider:

« 9,36 introduces “performance” metrics
rather than just “prescriptive”
measures (wall insulation)

« Does this open the door to more
performance metrics in the Code?

« Architects, Designers and Builders can
start to think beyond 2x6 R20.

O




Applications- Moving Forward:

Beyond the 2x6 R20 wall:

« City of Vancouver will specify “effective
R22" as of January 1, 2015

« Colder climate zones of BC will require
similar (effective R21.9) in 9.36

« In Lower Mainland climate, may see
2x4 R14 with exterior insulation or
alternatives.




Section 9.36- Moving Forward:

Apply this idea beyond just the walls:
« That is the essence of energy modeling

« “Tell me the end goal, not how to get
there”

* Prescriptive measures don’t
necessarily guarantee performance;
what’s missing?




Section 9.36:

3 Compliance Options:

1) Prescriptive
« Table of effective RSI values
« HRV/ no HRV options
* Window performance specs
« Space heating equipment specs
* Air barrier installation specs.




Section 9.36:

2) Prescriptive with trade offs (9.36.2.11)
« Start with effective RSI value table
« Offset low RSI areas with higher RSI areas

« Maintain the same A/RSI value- but keep A
constant.




Section 9.36:

3) Performance (Energy Modeling)
« 9.36.5 Energy Performance Compliance
« 25 pages of Code.




Why Use Energy Performance?

Potential benefits to energy modeling
path:

« More options than trade offs

* Proposed insulation values can be
dropped more than with trade offs

« A more “wholistic” approach.




Energy Performance Protocol:

1) Model the “reference house”
2) Model the “proposed house”

3) Annual energy consumption (space
conditioning energy and service
water heating energy) of proposed
house shall not exceed the energy
consumption of the reference house.




Energy Modeling Software:

« 9.36.5.4.8b: “tested in accordance
with ANSI/ASHRAE 140, “Evaluation

of Building Energy Analysis Computer
Programs”

« Energy modeling calculations shall
account for energy used for space
heating, ventilation, service water
heating and space cooling.




Energy Modeling Software:

9.36.5.6. Building Envelope Calculations

1) For each hour of the year, the energy model calculations shall account for heat transfer through wall
assemblies, roof-ceiling assemblies, including attics where applicable, and exposed floor
assemblies due to the thermal characteristics of the particular assembly and thermal bridging.

2) The following buildinge envelope assemblies and components shall be addressed in the energy model
calculations:

a) above-ground walls and roof-ceiling assemblies,

b) floors and walls in contact with the ground, and




Energy Modeling Software:

¢} doors, windows and skylights.
(See Subsection 9.36.2.)

3} For each wall assembly, fenestration component, roof-ceiling assembly and exposed floor assembly,
the energy model calculations shall account for

a) the area of the interior side of the insulated surface,
b) emissivity, and
c) the effective thermal resistance or overall thermal transmittance, as applicable.

4) The energy model calculations shall account for the effect that each assembly in contact with the
ground has on below-grade heat transfer due to

a) the geometry of the foundation,
b} seil conditions (see A-1.1.3.1.(1) in Appendix A), and

¢} the configuration of the insulation.

O




Energy Modeling Software:

5) The energy model calculations shall account for heat transfer through fenestration separating
copditioed spaces from the outdoors, including skylights, while accounting for both
temperature difference and transmission of solar radiation based on

a) orientation as a function of azimuth and tilt of the surface,
b) area of frame opening and glazed area,

c) overall thermal transmittance, and

d) solar heat gain coefficient.

6} Where the energy model calculations account for the effect of thermal mass, the contents of the house
shall be excluded. (5ee Appendix A.)

7} The energy model calculations shall account for the presence of thermally active walls, floors and
ceilings with embedded conditioning systems that form part of the puilding envelope.

8) Where skylights are installed in the roof, the gross roof area shall be determined in accordance with
ntence 9.36.2 3 (3}

9} Skylights shall be considered to have no shading.

10) The energy model calculations shall account for the effects of exterior permanent and fixed shading
only on solar heat gain from fenestration.

11) The ratio of fenestration area to opaque area of doors shall be the same for the proposed and
reference houses. (See Appendix A.)




Energy Modeling Software:

9.36.5.7. HVAC System Calculations

1) The energy model calculations shall account for the energy consumption of each heating, ventilating
and, where installed, cooling system for each hour of the vear. (See Appendix A.)

2} Each heating system and, where installed, cooling system shall be accounted for separately in the
energy model calculations.

3} Conditioned spaces in both the reference and proposed houses shall be modeled as being




Energy Modeling Software:

a) heated, where only heating systems are provided in the proposed house,
b) cooled, where only cooling systems are provided in the proposed house, or
c) heated and cooled, where complete heating and cooling systems are provided in the proposed house.

4} The performance requirements stated in Table 9.36.3.10. shall be used in the energy model

calculations.

5) Where duct and piping losses are accounted for in the energy model calculations, they shall be
included for both the proposed and reference houses and calculated the same way for both

houses. (See Appendix A.)

f) The same time periods shall be used in the simulation of the operation of the ventilation system for
both the proposed and reference houses.

7} During the heating season, any solar and internal heat gains that cause an increase in space
temperature bevond 5.5°C above the setpoint shall be

a) excluded from the energy model calculations, or
b) calculated as being vented from the house.

8) The energy model calculations shall account for the part-load performance of equipment, including

electrical consumption.

9} The energy model calculations shall account for the heat-recovery efficiency of heat-recovery
ventilators using a minimum of 2 data test points derived from testing in accordance with

Clause 9.36.3.9.{3)(a) or (b}, as applicable.




Energy Modeling Software:

- HOT2000.

W~

HOT2000




HOT2000 software:

« Developed and maintained/updated
by NRCan

« Used for all Energuide Ratings (new
and existing homes) and R2000

Built oD o




HOT2000 software:

 The most prevalent energy modeling
software for Part 9 buildings

« Users are trained and licensed by
NRCan: Certified Energy Advisors.




Create the Reference House:

« Use appropriate modeling software
 Model the house geometry

« Specify all components to comply with
prescriptive measures (thermal envelope
and space heating/service water heating
equipment)...




Create the Reference House:

« Adjust window area if necessary (min.
17% FDWR, max 22% FDWR)

« Distribute fenestration equally on all
sides of reference house

« Specify the airtightness as
2.5ACH@50Pa.




Create the Proposed House:

Change allowable components of the
“reference” house to create the
“proposed” house:

* Envelope thermal values to whatever
desired

 Include the actual amount of
fenestration to be used in the
proposed house

« Mechanical systems can improve in
efficiency but must remain same type
and fuel...

0O




Create the Proposed House:

 Can add drain water heat recovery

 Airtightness value to be
3.2ACH@50Pa or 2.5ACH@50Pa or as
per airtightness test

 No changes to geometry of house,
location, orientation, fuel, occupancy.




Energy Performance Compliance WON'T:

« WON'T allow for a heat pump to be
used to jack up the performance

« WON'T easily allow for low-
performance windows to comply.

BCeiling (4%)
Wlwals (22%)
WlFioors (0%)

[ Windows (20%)
[TDoors (2%)
Bisasement (22%)
WVentilation (21%)




Who does the Modeling:

« Suggest that Certified Energy Advisor
IS most appropriate

* Engineers or Architects are not
known to conduct modeling for Part 9
buildings

 Engineers and Architects are more

involved in Part 3 buildings; different
software and different protocols.

O




Who does the Modeling:

« Certified Energy Advisor specializes in
Part 9 buildings

« CEAs have modeled hundreds of
houses/rowhouses/MURBSs

* Already a reasonable supply of CEAs
for the demand.

O




Certified Energy Advisor:

- Trained in BC by Service Organizations
- Certified by NRCan
-QA’d by NRCan and SO

- Experience in construction, building
science, new technologies, keeps
updated.




Certified Energy Advisor:

- Energy modeling
- Consulting to Builder
- Site inspection and blower fan test

- Update to initial version of “proposed
house” if required.




Certified Energy Advisor:




Example of Energy Modeling:

1)
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Example of Energy Modeling:

» Single Family House
» Richmond
» Typical construction




Reference House:

Code Label [nternal Code
1211301511 1211301511

Structure Type | rterior
Wiood frame 12 mm [0.5 in) gypzum board

Component TypedSize Sheathing
38140 rm 246 1) Flywood/Particle board 127 mm [1/2 117)

Spacing E sterior
400 mm [16 in] YWiood [lapped]

Inzulation Layper 1 Studz/carners & interzections
RS1 3.5 [R 20] Batt 3 studs

Inzulation Layer 2

Mane

| | Save as Favourite on Close Cancel




Reference House:

I%File Edit Editors Reports View Window Help

Dl ? &+ @ fa &
HE K ELON EETSEXEN @85 X0 \N 02 b= BO

? Flat or Cathedral Ceilings Window Location Orientation  # Type # = # Width(in) # Height(. Area(ft] R-Value(R) SHGC # EStar
F Ceilings bed 2 East U1.20 1 72.00 120.00 £5.00 3.15 0.32 Mo
B Walls bed 2 West U1.80 1 78.00 72.00 39.00 315 0.32 Mo
j H bed copy 2 East u1.80 1 24.00 20.00 10,00 3.13 0.28 Mo
Doors din 1 West u1.80 1 78.00 T2.00 39.00 3.15 032 MNo
g Exposed Floors din copy 1 MNarth u1.80 1 72.00 90,00 45,00 3.15 0.32 MNo
E Rooms drwin kit Morth u1.80 2 28.00 28.00 34,22 3.15 0.29 Mo
£ Foundations drwin copy mhb Maorth u1.80 1 28.00 76.00 14.78 3.15 0.29 Mo
== Floor Headers fam 1 West U1.80 1 78,00 7200 3900 3.15 0.32 No
foyerSLf 1 East u1.80 1 28.00 86,00 16.72 3.15 0.29 Mo
foyerTR 1 East U1.80 1 70,00 14.00 £.81 3.15 0.24 Mo
hall 2 East U1.80 1 42.00 60,00 17.50 3.15 0.30 Mo
kit 1 West U1.20 1 78.00 72.00 39,00 3.15 0.32 Mo
laund 2 South u1.80 2 24,00 0,00 20.00 315 0.28 Mo
liv 1 Maorth u1.80 1 48.00 144.00 48,00 3.15 0.31 Mo
liv 1 East u1.80 1 48.00 144,00 43.00 3.13 0.31 Mo
mhb 2 West u1.80 1 78.00 T2.00 39.00 3.15 0.32 Mo
mb copy 2 West U1.20 1 78.00 108.00 58.50 3.15 0.32 Mo
open 2 East u1.80 1 120.00 48,00 40,00 3.15 0.31 Mo
open copy 2 MNarth u1.80 1 48,00 48,00 16.00 3.15 0.30 MNo

Total 635.53

FDWR = (635.53+ 159.94)/3046.00 = 26%



Reference House:

|‘g§FiIE Edit Editers Reports View Window Help

DEE 2 &~ @afa &
BEAM BEON =T BKEN a5 X0 \N 02 b= BSOS

? Flat or Cathedral Ceilings Window Location = Orienta.. * Type # # # Width(in) # Height(.. Area(ft) R-Value(R) SHGC # EStar
F Ceilings bed copy 2 East U1.80 1 24,00 60.00 10.00 315 0.28 Mo
B Walls din m green East U1.80 1 78.00 72.00 39.00 215 0.32 Mo
] B Windows foyerTR m green East U1.80 1 70.00 14.00 6.81 3.15 0.24 Mo
Doors lie m green East U1.80 1 48,00 144.00 48.00 3.15 0.31 Mo
Exposed Floors din copy M green Morth U1.80 1 72.00 90.00 45.00 3.15 032 Mo
Rooms drwin kit Morth U1.80 2 28.00 88.00 34.22 3.15 0.29 Mo
Foundations drwin copy mhb Morth U1.80 1 28.00 76.00 14.78 3.15 0.29 Mo
= Floor Headers hall 2 North U1.80 1 42.00 &0.00 17.50 3.15 0.30 Mo
bed 2 South U1.80 1 78.00 72.00 39.00 3.15 0.32 No
foyerSL m green South U1.80 1 28.00 26.00 16.72 3.15 0.29 Mo
laund 2 South u1.80 2 24.00 60.00 20.00 3.15 0.28 Mo
lie m green South U1.80 1 43,00 144.00 48,00 3.15 0.31 Mo
fam m green West U1.80 1 78.00 72.00 39.00 3.15 032 Mo
kit m green West U1.80 1 78.00 72.00 39.00 3.15 032 Mo
mhb 2 West .20 1 78.00 72.00 39.00 3.15 0.32 Mo
mb copy 2 West u1.80 1 78.00 108.00 58.50 3.15 0.32 Mo

Total 514.53

FDWR = (514.53+ 159.94)/3046.00 = 22%



Reference House:

|‘E-§Fi|e Edit Editors Reports View Window Help

DEE 2 &+« Qfa &

e st EEE =

TaBKEN @S

Xl 202 = 018

= ﬁ} House
? Ceiling Upper Fl
? Main
] [+ B
[+ B 2

g Upper

£ Slab-on-grade

H Ternperatures

W Baseloads

¥ Generation

=2 Matural Air Infiltration
% Wentilation

C:l Heating/Cooling Systen
‘b’_@ Domestic Hot Water

Specifications | Cther Factors

House
House Volume

245610 g2 Includes crawlspace
i volume

Air Tightness Type

Blower Test

[] &ir Leakage Test Data
Air Change Rate

250 @ 50 Pa.

Test Type

| Blower door test values W |
Building Site

Temain

| Suburban, forest W |

Above Grade Height of Highest Ceiling
=

Exhaust Devices Test
Depressurization test status:

| Mot applicable W |

Depressurization test result:

555 Pa

Equivalert Leakaage Area

Type | Calculated v/

Value in2 at 10Fa

Local Shielding

Walls

|Hea\r'_.r v|
Flue

||Jght v|




Reference House:

£y File Edit Editors Reports  View Window Help
Dl 2 &~ @fa &
Bl AN BEERE =i TEEXEN 5= X0 % 02 4= 15

= %?'_'Ziis:ng Upper Fi | Main I Season I Fans / Pumps | Boiler | Hadiarrt|
? Main Equipment Equipment Information
M BE 2 Energy Source o fachwer
[ B8 m green |NE|t|J|E|I gas V| |I'u'|nde| ‘
% Upper 0 Dual Fuel System Switchover temperature: | ‘
o} Sleb-on-grade (BrEner) 2 IF [JENERGYSTAR [ EPA/CSA
H Temperatures Equipment Type
Q Base Loads |Candensing W |
#¥ Generation
=2 Matural Air Infiltration
2 Ventilation Output Capacity  Value
@ Heating,/Cooling System M |3'532?'5 | | btu/hr |
“ﬁ‘?@ Domestic Hot Water Sizing Factor
-I
Efficiency i) Steady State

Filot Light Flue Diameter




Reference House Energy Target:

Energy required for:
« Space heating
« Service hot water

ENERGUIDE FOR HOUSES ENERGY CONSUMPTION SUMM,

Estimated Annual Space Heating Energy Consumption = 58433.55 MJ
Ventilator Electrical Consumption: Heating Hours = 361.36 MJ

Estimated Annual DHW Heating Energy Consumption = 22607 54 MJ
ESTIMATED ANNUAL SPACE + DHW ENERGY CONSUMPTION = 81422 46 MJ

O




Proposed House:

I%File Edit Editors Reports View Window Help

Dl 2 &+ @fa &
BEAMBEON EETLEEXEN B2 X0 \N 02 &= BE

% Flat or Cathedral Ceilings | Window Location Orientation  # Type & # # Width(in) # Height(. Area(ft) R-Value(R) SHGC # EStar
F Ceilings bed 2 East U1.20 1 78.00 120.00 65.00 315 0.32 Mo
BER Walls bed 2 West U1.80 1 78.00 72.00 20,00 315 0.32 Mo
| = bed copy 2 East U120 1 24,00 60.00 1000 315 028 No
Doors din 1 West U1.80 1 78.00 72.00 20,00 .15 0.32 Mo
g Exposed Floors din copy 1 Morth u1.20 1 72.00 90,00 45.00 3.15 0.32 Mo
[+ ] Rooms drwin kit Morth U1.80 2 28.00 28,00 34.22 315 0.29 Mo
B Foundations drwin copy mb Morth U1.20 1 22.00 76.00 14.78 3.15 0.29 Mo
== Floor Headers fam 1 West U1.80 1 78.00 72.00 39.00 315 0.32 Mo
foyersL f 1 East U1.80 1 28.00 26.00 16.72 .15 0.29 Mo
foyerTR 1 East U1.20 1 70.00 14,00 6.81 315 0.24 Mo
hall 2 East U1.80 1 42,00 £0.00 17.50 315 0.30 Mo
kit 1 West U1.20 1 72.00 72.00 39.00 3.15 0.32 Mo
laund 2 South U1.80 2 2400 £0.00 20.00 315 0.28 Mo
liv 1 Marth U1.80 1 42.00 144.00 43,00 315 0.3 Mo
liv 1 East U1.20 1 42.00 144,00 43.00 315 0.3 Mo
mb 2 West U1.80 1 78.00 72.00 39,00 315 0.32 Mo
mb copy 2 West U1.20 1 72.00 108.00 58.50 3.15 0.32 Mo
open 2 East U1.80 1 120.00 48.00 40.00 315 0.3 Mo
open copy 2 Morth u1.80 1 43.00 48,00 16.00 3.15 0.30 MNo

Total £35.53

Annual Space + DHW Energy Consumption 85050 MJ




Proposed House:

Code Selector

Shoow Preferned Only

Code Label Internal Code

1211401511 v| [1211amEn

Structure Type | Hteriorn

Wwiood frame LY 12 mm [0.5 in] gypzum board W
Component TepedSize Sheathing

38x140 i (246 in) W Flywood/Particle board 12.7 mm [1/210]  w
Spacing E sterior

400 rorn [16 in) W YWiond [lapped] ]
Inzulation Layer 1 Studs/carmers & intersections

R513.3 [R 22] Batt LY 3 ztuds ]
Inzulation Layer 2

Mone Y]

Annual Space + DHW Energy Consumption

83404 MJ



Proposed House:

More upgrades:
« Space heat Boiler to 95% AFUE
« Service water heater to 0.90EF
condensing tank

Annual Space + DHW Energy Consumption 75915 MJ

O




Proposed House:

Blower fan test:
e 4.7 ACH@50Pa
 Problem??

Annual Space + DHW Energy Consumption 77658 MJ]

0O




Proposed House:

How low could the windows go?
Single pane?

Annual Space + DHW Energy Consumption 140761 MJ]

How low could the walls go?
2X4 R147

Annual Space + DHW Energy Consumption 87512 MJ

0O




How to Verify:

« Request a summary report from a
Certified Energy Advisor (CEA)

» This is standard practice by
municipalities using the Energuide
Rating as a tool for rezoning/density
bonus

 CEAs are the primary resource for Part
O energy modeling and auditing.




How to Verify:

« 9.36.5.10.1) requires “the energy
model calculations for the proposed
house shall be consistent with the

proposed construction specifications
for that house”

« How can municipalities verify this?




How to Verify:

Predicted Energuide Rating

Upgrade scenario 3:

Space Heating System EnergyStar rated air source heat pump system with electric heat fan-
coil backup; sized to heat the entire home
Dayton - Yamamoto — iteration 3.hse

Predicted " Estimated Annual Space
Design Heat Loss:
EnerGuide Rating BTU/hr Heating + DHW Energy
{ERS) C ion (kwh)
Unit A upgrade 3 83 29500 10200
Unit Al upgrade 3 83 32700 10100
Unit A2 upgrade 3 83 29800 10100
UnitB 3 83 33500 10900
Unit B1 upgrade 3 83 32100 10200
Unit B2 upgrade 3 83 34800 11400
Unit B3 upgrade 3 83 33100 10350

Notes:

1. Design Heat loss calculation is based on design conditions assumed. This figure can be used to size
the heating system, although unit size will have to take into account system efficiency, operating
conditions and provide a margin for quick recovery.

2. The calculated energy consumption estimates are based on data entered and assumptions made
within the computer program based on standard user profiles. The estimates may not reflect actual
energy requirements of this house due to variations in weather, actual construction details used,
performance of equipment, lifestyle and number of occupants.

If you have any questions regarding this report, please contact me at your earliest convenience.

Kristi Owens,CEA,SBA AT Einar Halbig
E3 Eco Group Inc. E3 Eco Group Inc.
e: kristi@e3ecoaroup.com e: einar@e3ecogroup.com

E3 ECO GROUP Inc. 3 November, 2014




How to Verify:

Weather Location: Vancouver
Base Case Review: Single Family Dwelling

5lab on Grade R12 full under slab insulation and R12 skirt insulation

Above Grade Wall Construction 2%6 @ 16%0.c. R20 interior batt insulation & R20 headers

Roof Construction Hip roof: Trusses @ 24"o.c with R40 batt insulation; cathedral ceilings:
210 @ 24" o.c. with R28 batt insulation

Window Specification Double glazed, soft coat low-E, metal spacer, fixed windows with vinyl
frames

| o P ST A R - [ ool S [RFRPI T R PR | MR R [N R ———— ] [N U S R— . i Y| -

Pre-.l:llr:ter.l . Design Heat Loss: EStlm.EtEd Annual Space
EnerGuide Rating BTU/h Heating + DHW Energy
(ERS) ' Consumption (kWh)
Unit A base case 76 29500 18800

T Ty L De e e = o T Tt T e T e L e e T N T T T
fireplaces)

Domestic Hot Water Matural Gas, Indirect Fired Water Heater, 50 US gal tank, &.f. 0.79

[TrianEIe tube Smart Series)

Energv Credits:
Drainwater Heat Recovery | O kWh/yr

Low energy lighting | 0 kWh/yr

Energy Star appliances | O kWh/yr

Dayton - Yamamoto - basecase, hse




How to Verify:

« Request the “Full House Report” as
generated by HOT2000

« Full House Report lists all input and
calculations

« If you want it “official”, require an
Energuide Rating

« City of Vancouver requires this for all
new houses.




« Section 9.36 allows compliance by
energy modeling

« Energy modeling will likely not be
employed often

« Municipalities should look for CEAs to
perform the energy modeling and
report on it.




QUESTIONS




