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ABOUT TECA

* Non-Profit Trade Association Q“ﬂl?_\

FIRST=

e Qur Mission: Heat Loss & Heat Gain

Incorporating the CSA F280-12

o Further Education in the HVAC Industry :
Calculation Methods

o Develop & Provide Training in the HVAC Industry i Ko o e it

o Practical Training for Trades People & Inspectors .=.

Includes Software & Training

o Advocate for the HVAC Trades to Government Officials

Advise Regulators & Building Officials on Best Practices

First Editian, &pril 2012

J




CSA F280-12 (R2021)

Determining the required capacity of
\ CSA residential space heating and cooling
: Group appliances




CSA F280 SCOPE

- F280-12
\ CSA

The CSA F280-12 (R2021) Standard: \@, Group

Calculation method for heat loss & heat gain

for selecting equipment
Determining the required capacity of

Methods for Verifying Calculators residential space heating and cooling
appliances

Applies to Part 9 Buildings

Does not comment on distribution systems
or installation practices




ABOVE GRADE WALL CALCULATIO

Components of the Above Grad Wall Calculation:

JIF A DB Air film

Horizontal metal
siding (no backing)

Area
R

Fibreboard sheathing
10 mm

Heat Losspgw = * AT

LRSI 1.7/89 mm
batt insulation

. -— Gypsum wall board
Where:

13 mm

.':: ~<— Ajr film

e Heat Loss [BTUH or W] = Heat loss requirement at peak load PR

400 mm on centre

* Area[m? or ft?] = The area of the wall (adjusted for stud spacing)

AR [m * °C ft2 °F

[ ep— ] Thermal resistance of wall assembly Outside nsice

AT [°C or °F] = Indoor setpoint temperature - Outdoor design temperature



ABOVE GRADE WALL CALCULATI

The U-value has become more popular, it is also common to express as:

Heat Losspgw = Area* U * AT

Note: U =1

R

.



> ¥ FENESTRATION CALCULATIONS

ENVironmern tal

CSA: 6.2.2. Heat gain through transparent & translucent building assemblies
 Solar Heat Gain Coefficient (SHGC)

* Solar Radiation Incident on the Window (based on orientation & latitude)

AT
Heat Gainct = Area * {? + SHGC =* Solar, * LatitudeFactor}

Estimated solar radiation (W/m?)

North

South

East/West

Northeast/
Northwest

Southeast/
Southwest

Horizontal

Solarg

93

160

285

194

252

534

LFactor =1 + ( Latitude - 40 ) * 0.0375




D CSA F280 LIMITATIONS

environmental
comfort association

Calculates Peak Loads:

* Qutputs either BTU/hour (or Watts)
* Energy over Time
* (Cannot simulate the build-up of heating over time

* Ifthe peak load can be satisfied, partial loads will also be satisfied




CSA F280 LIMITATIONS

CSA F280-12 Requires Accurate Data:
* Improper modeling might yield convincing but incorrect outputs

* Difficult to determine accuracy of 26°C refuge room

* Example at the end of the presentation

.



CSA F280 REPORTING
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Required Input Information:
 Client & Project Number

* Building Location

* Calculation Assumptions

* Design Temperatures

* Building Envelope Properties

 Contact Information of Designer

Table E.1

Inputs for preparing heat loss and gain calculation summary sheet

(See Clause 7.1 and Annex D.)

Field Title Description Example
1 Drawings issued for Client/company the heat loss gain John Doe Construction
calculations were performed for
2 Project number Client/job code for the use of the issuer of | 0402-96
the Heat Loss Gain Calculations
BUILDING LOCATION Where the project is located
3 Model Code or name designated to a plan set Craftsman- Walkout-
Option 2
4 Address Municipal designated location of the 496 Fake Street
project
5 City & Province City (county, township, etc.) and province Toronto, Ontario
the project is located in
6 Site Name of the development area the project | Fakewood Heights
is located in
7 Lot Numbered land parcel within the site Lot 16, Phase Il
8 Postal Code Canada Post assigned postal code for the M) 2P9
address
CALCULATIONS BASED ON The assumptions and data the heat loss gain calculation is based on
9 Dimensional Source of the component sizing data for Anybody Design. Dwgs
information based on the heat loss gain calculation Dated 7/0ct/2010
10 Attachment Building connection to another building’s Detached, left/right/
conditioned space mid, top/bottom/mid
11 Number of stories Floor levels in the building — Indicate if 2 + basement
basementis included
12 Weather location Weather data location selected in the heat | Toronto
loss gain calculations
13 Ventilated? Was the building’s ventilation included in Included
the heat loss gain calculation
14 HRV? Is an HRV used for the ventilation of the Yes—Blowhard Cyclone

building?

2WA




CSA F280 CALCULATORS
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F280-12 Software Verified according to the procedure set out in F280-12, Section 8.

Building Technology Services Building Tech F280 @ @ Click Here ‘B‘ujldingT ech

COMPANY NAME

Avenir Software Inc HeatCAD/LoopCAD E I/g @ Click Here

Thermal Environmental Comfort Association Teca Heat Loss & Heat Gain Calculator @ @ Click Here |
Volta Research Inc Volta Snap @ Click Here VOI A SNAP
MiTek Inc Right-Suite Universal @ @ Click Here www.wrightsoft.com

Sustainable HVAC Design Inc Sustainable HVAC F280 @ @ Click Here @
"Fams""

MCccALLUM
McCallum HVAC Design Inc Mecha F280 @ @ Click Here HVAC DESIGN INC

design excellence with on time delivery

Current List of Certified Calculators: https://hvacdc.ca/?page_id=406

HVAC DESIGNERS OF CANADA
VERIFIED F280 SOFTWARE
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BC & NATIONAL CODE REQUIREME

British Columbia
BUILDING CODE

2024

Book I: General

BrITIsH  Ministry of
COLUMBIA HOUSing

IC,

BUILDING

®@@® National Building Code of Canada 2020
Volume 1

i~

CANADIAN COMMISSION ON
BUILDING AND FIRE CODES

National Research  Conseil national de

Council Canada

recherches Canada

Canadi



* Heating & Cooling Equipment to be sized using
CSA F280-12 standard

 Design temperatures are prescriptive

e Oneroom mustbe able to maintain 26°C

CODE REQUIREMENTS

Indoor Setpoint Temperatures

Outdoor Design Temperatures

*Applies to BCBC Only

British Columbia
BUILDING CODE

2024

Book I: Genera



CODE REQUIREMENTS: CSA F280 ‘

9.33.5.1. Capacity of Heating and Cooling Appliances

1) The required capacity of heating and cooling appliances located in a dwelling unit

and serving only that dwelling unit, shall be determined in accordance with CSA F280,
"Determining the required capacity of residential space heating and cooling

appliances® except that the design temperatures shall conform to Subsection 9.33.3.

.



CODE REQ: TEMPERATURES

9.33.3.1. Indoor Desigh Temperatures

1) Atthe outside winter design temperature, required heating facilities shall be capable
of maintaining an indoor air temperature of not less than
a) 22°Cinallliving spaces,
b) 18°C in unfinished basements,
c) 18°Cincommon service rooms, ancillary spaces and exits in houses with a secondary suite, &

d) 15°C in heated crawl spaces.




CODE REQ: COOLING

9.33.3.1. Indoor Desigh Temperatures

2) Atthe outside summer design temperature, required cooling facilities shall be

capable of maintaining an indoor air temperature of not more than 26°C in at

least one living space in each dwelling unit.

*NOTE: Sentence 9.33.3.1. 2) applies only to the BCBC.
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Building and Safety Standards Branch
No. B24-08
April 19, 2024

Protection from Overheating in Dwelling Units
* 5-Page Bulletin on the 26°C Refuge Room

* Passive Cooling Strategies

* Energy Modelling Requirements (use CSA F280, not HOT 2000)

* Allows for Passive Cooling Strategies
* Refersto Sentence 2.2.2.1.(1) of Division C.

BSSB INFORMATION BULLETIN

Information Bulletin
Building and Safety Standards Branch

BRITISH PO Box 9844 5tn Prov Govt
Vict BCVBW9T2
COLUMBIA Email: buildiné.sg?eiy@gov.bc.ca
www.gov.bc.ca Website: www.gov.bc.ca/buildingcodes
No. B24-08
April 19, 2024

Protection from Overheating in Dwelling Units

This bulletin provides information about new provisions in the British Columbia Building Code
(Building Code) 2024 related to minimizing the risks to health and safety due to overheating in
dwelling units. These new Building Code 2024 requirements apply to projects for which a
building permit is applied for on or after March 8, 2024. These changes apply to new dwelling
units in all large (Part 3) and smaller (Part 9) residential occupancies.

Background

Recent extreme heat events in the summer of 2021 in British Columbia had devastating
impacts, attributing to 619 deaths. Similar weather episodes are projected to become hotter,
longer, and more frequent as B.C.’s climate changes.

In the Report to the Chief Coroner of British Columbia, titled “Extreme Heat and Human
Mortality: A Review of Heat-Related Deaths in B.C. in Summer 2021" a recommendation was
made to “...ensure that the 2024 release of the BC Building Code incorporates both passive
and active cooling requirements in new housing construction...”.

In response, the Building Code 2024 introduced a maximum design temperature limit for a
single living space in each dwelling unit to minimize the risk to health and safety from
overheating. Maintaining a safe temperature in a living space in each dwelling unit can
involve a combination of mechanical cooling systems and passive design measures. The
designated living space provides a place of reprieve for occupants of the dwelling unit from
elevated temperatures, helping increase community resiliency and saving lives. The designer
can designate a living space that makes sense for the circumstances of the dwelling unit
(climate, configuration, building systems, etcetera), but it must be a living space that is
designated. Unfinished basements, service rooms, and crawlspaces are not living spaces’.

In addition, designers must coordinate the specification of space-conditioning equipment (as
necessary) with energy efficiency requirements of the BC Energy Step Code. In some cases,
mechanical equipment such as heat-recovery ventilators and heat pumps can be used to help
maintain indoor design temperatures while also helping to meet energy efficiency targets.

S://www?2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/construction-industry/building-codes-
ndards/bulletins/2024-code/b24-08_overheating.pdf



BSSB INFORMATION BULLETIN

Sentence 2.2.2.1.(1) of Division C

2.2.2.1. General Information Required

1) Sufficient information shall be provided to show that the proposed work will
conform to this Code and whether or not it may affect adjacent property.

N



CODE REQ: OUTDOOR TEMP.
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9.33.3.2. Outdoor Desigh Temperatures

e e . . . .
1 [he outdoor conditions to be used in deS|g|||||gI|eat|ng and
Climatic Design Data for Selected Locations in British Columbia
Forming Part of Appendix C
. e e . . .
air-conditioning systems shall be determined in conformance T o | | e .| oo
) Day | Ann. . : 9
Province and . Days Min. B Moist. | ToL Rain Wind
- Rain, | Rain,
Location Below | Rain, Index | Ppn., @ Pressures,
July 2.5% /50, | mm
18°C | mm mm | Pa,1/5
mm
. . l 1 1 3 1
with Article 1.1.3.1.
British Columbia
100 Mile House | 1040 | -30 | -32 | 29 | 17 | 5030 10 48 300 | 04 | 425 60 26|03/ 027|035
Abbotsford 70 & | -0 20 | 20 | 2880 12 112 | 1525 | 16 | 1600 160 20(03|033|0.44
Agassiz 15 9 |1 31| 21 | 2780 8 128 | 1850 17 | 1700 160 24|07 035 | 0.47
Alberni 12 5 | 8 31| 19 | 3100 10 144 | 1900 = 20 | 2000 220 26|04 024|032
Ashcroft 305 | 24 |27 34 | 20 | 3700 10 a7 250 | 03 | 300 80 17 (04 0.29 | 038
Bamfield 20 2 | -4 23| 17 | 2080 13 170 | 2870 30 | 2890 280 10 (0.4 0.38 | 0.50
BeafionRiver | 840 | -37 | -39 26 | 18 | 6300 15 64 330 | 05 | 450 80 33|01 /023|030
Bella Bella 25 5 | 7 23| 18 | 380 13 145 | 2715 28 | 2800 350 26|08 040 | 0.50
Bella Coola 40 | 44 |48 27 | 19 | 3560 10 140 | 1500 19 | 1700 350 45|08 029039
M M M M Burms Lake 755 | 31 |34 26 | 17 | 5450 | 12 | 54 | 300 08 | 450 100 |34|02 029|039
[ ] [ ] [ ] [ ] I m a I c a n e I s m I c a u e s Cache Creek 455 | 24 | 27 34 | 20 3700 10 37 250 03 300 80 17 |02 029039
Campbell River | 20 5 | 7 26 | 18 | 3000 10 118 | 1500 16 | 1600 260 28|04 | 041048
Carmi 845 | 24 |28 31 | 19 | 4780 10 4 325 | 04 | 550 80 36|02 029038
Casflegar 430 | -8 |20 32 | 20 | 3580 10 54 560 | 06 | 700 60 42|01/ 026|034
Chetwynd 605 | -35 |-38 27 | 18 | 5500 15 70 400 | 06 | 625 80 24 (02030 | 0.40
o o o ° Chilliwack 10 9 |- 30| 20 | 2780 8 139 | 1625 17 | 1700 160 2203|035 047
e outside winter desigh temperatures determined rrom owos
] Region
Colwood &4 5 | - 26 | 18 | 2000 10 100 | 1000 | 113 | 1030 220 17 (03| 0.48 | 063
(Colwood
Comers)
N M Cowood (Royal | o | 5 | 7 | 24 | 17 | 2600 8 80 | 910 | 105 | 930 220 1203 048|083
enaix v sna e those listed 1or the Januar vaulues by
[ ) O . Colwood
Ld (Triangle 220 | 7 |8 25| 17 | 3300 10 105 | 11885 129 | 1225 220 25|03 048063
Mountain)
Comox 15 7 | o 27| 18 | 2030 10 106 | 1175 | 13 | 1200 260 24|04 | 041|048
Courtenay 10 7 | -9 28| 18 | 2930 10 106 | 1400 15 | 1450 260 24|04 /041|048
- ° . Cranbrook 910 | 26 |-28 32 | 18 | 4400 12 59 275 | 03 | 400 100 30(02|025|033
5 [he outside summer desigh temperatures determined from omotd [l Il o ol o A o b i
¥ Crofton 5 4 | -6 28| 19 | 2880 8 86 %25 | 11 | 950 160 18 |02 0.32 [ 0.40
Dawson Creek | 665 | -38 | 40 27 | 18 | 5900 18 75 325 | 05 | 475 100 25|02 0.30 | 0.40
Dease Lake 800 | 37 |40 24 | 15 | 6730 10 45 265 @ 06 | 425 50 28|01 023|030
. . Dog Creek 450 | 28 | 30 29 | 17 | 4800 10 48 275 | 04 | 375 100 18|02 0.27 [ 035
endix C shall be those listed for the July 2.5% dry values e | n ¢ sl n o) x |l ] om
- L] - d Elko 1065 | -28 |-31 | 30 | 19 | 4600 13 64 440 | 05 | 650 100 36(02|0.30 | 0.40
Fernie 1010 | 27 |30 30 | 19 | 4750 13 18 | 860 | 08 | 1175 100 45(0.2|0.30 | 0.40
Fort Nelson 465 | -39 |42 28 | 18 | 6710 15 70 25 | 06 | 450 80 24|01 /023|030
Fort St. John e85 | 35 | 37 26 | 18 | 5750 15 72 320 | 05 | 475 100 28|01 029039
Glacier 1145 | 27 |80 | 27 | 17 | 5800 10 70 625 = 08 | 1500 80 94|02 024|032




CLIMATIC DATA
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Appendix C Climatic and Seismic Information for Building Design in Canada

Table C-2
Climatic Design Data for Selected Locations in British Columbia
Forming Part of Appendix C

Snow Hourly
Design T rat oad, Wind
ign Temperature One
Degree- 15 Ann. Drriving kPa, 1/ | Pressures,
_ ] Day Ann. ) . 50 kPa
Province and Elev., Days Min. Rai Rai Moist. | Tot Rain Wind
n, n,
Location m Below Rain, Index | Ppn.,  Pressures,
January July 2.5% 1/50, mm
18°C mm mm Pa, 1/5
e mm s. | s 1/ 1/
2.5% | 1% | Dry | Wet 10 50
“C *C °C “C
British Columbia

100 Mile House | 1040 -30 =32 | 29 17 5030 10 48 300 0.4 425 60 2603|027 035
Abbotsford 70 -8 -0 29 20 2860 12 112 1525 16 1600 160 2003|033 044
Agassiz 15 -9 -1 31 21 2750 8 128 1650 1.7 1700 160 2407|035 | 047
Albermni 12 -5 -8 a1 19 3100 10 144 1900 2.0 2000 220 26 | 04| 024|032
Ashcroft 2305 -24 27 | 3 20 3700 10 37 250 0.3 300 a0 1.7 |01 | 0.29 | 0.38
Bamfield 20 -2 -4 23 17 3080 13 170 2870 3.0 2890 280 10 (0.4 | 0.38 | 0.50




HEAT LOSS & HEAT GAIN .
INPUTS & RESULTS

* The following slides demonstrate the TECA HLHG calculator.
* Other certified calculators may report the same information in a different format.

* CSAF280-12 Table E.1. outlines require report information.

.



HLHG BUILDING INPUTS

* Building Location
* Latitude (Solar Impact)
* QOrientation of Building

* Qutdoor Design Temperature

* Building Design Parameters
* Building Construction (R-Values & Glazing Coatings)
* AirTightness
* Ventilation System

* Mechanical System

Indoor Setpoint Temperature
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The TECA Heat Loss & Heat Gain Calculator V5.04 is F280 Verified Software

USER INFORMATION

CALCULATIONS PERFORMED BY~— PURCHASED BY

]
NAME| Todd Backus
‘COMPANY TECA
ADDRESS 123 Fake Street
CITY Nanaimo
PROVINCE|BC
POSTAL CODE| VSR 1P3
PHONE|555-555-5555
FAX -
EMAIL tbackus @t ca

COMPANY 2’}
VIS Todd Backus
REGISTRATION #: ERE312:010)

HOVER NOTES 4|

SELECT UNITS —
IMPERIAL vI select untts before making inputs, and do not change the units after inputs have been made

PROJECT INFORMATION
BUILDING SITE =

West 12th Ave. SITE:

CITY:|Vancouver LoT:

PROVINCE: BC BUILDING MODEL:
POSTAL CODE: V5Y 1v4

WEATHER DATA select the weather location (or closest geographical location if city is not found)
PROVINCE:  giitish Columbia (50) ~| weather data for each city is populated from the CSA F280
CITY: Vancauver ity nal) | weather tables - the user can enter custom data (below)

OUTDOOR TEMP. (heating):
OUTDOOR TEMP. (cooling):
SOIL TEMPERATURE:,

°C HEATING DEG. DAYS:
°C BC CLIMATE ZONE:
°c LATITUDE:

LONGITUDE:

0. HUMIDITY RATIO:
STrange:

JAN. AVG. WIND:
JUL. AVG. WIND:

km/h
km/h

[ custom DATA (if known) by inputting any or allof the data below; leave blank to use above data
PROJECT
CALCULATIONS PERFORMED FDR:‘JsmES Bond ‘(the client)
PROJECT #: Example
DESIGNER OF BUILDING lJM ‘

DATE OF DRAWINGS:| March 21, 2024

BUILDING INFORMATION

ROOM DIMENSIONS RESULTS IMPORT

HLHG BUILDING INFORMATIO

DESIGNER & SITE INFORMATION

BUILDING INFORMATION

define the floor area and volume below

'WHAT IS THIS CALCULATOR USED FOR?

VENTILATION SYSTEM

BUILDING AREA & VOLUME CALCULATORy—
Al
Floor# C.CRAWL BASEMENT AGFloori AGFloorii AG Flooriii AG Floor iv

SHOW VOLUME
MEASUREMENT DIAGRAM

1032.0 ft* < TOTAL BUILDING FLOOR AREA

Floor Area (ft*): 344.00 344.00 344.00
Total Wall Height (ft): 2.00 8.00 8.54
FND Wall Height (ft): 5.00 0.00 0.00
Header Area (ft%): 344.00 344.00 0.00
Header Height (ft): 1.00 1.00 0.00
Added Volume (ft*):

Total Volume (ft%):

HC B 2 3 4 5,

(DISPLAY) SUMMARY OF OVERALL BUILDING GEOMETRY

9129.8 ft* < TOTAL BUILDING VOLUME

AREA

‘CONDITIONED LIVING SPACE L ft* 9129 ft*
HEATED CRAWLSPACE fit* fit*

A.G. HEIGHT OF HIGHEST CEILIN

if unknown, use # bedrooms + 1

CSA recommended design temperatures:

INDOOR DESIGN TEMP. [HEAT)
INDOOR DESIGN TEMP. [COOL) COOL: 24C (all conditioned space).

HEAT: 22C (living space), 18C (unfinished basement), 15C (heated craw! space)

'WHAT ARE THESE DESIGN TEMPERATURES? 1

AIR TIGHTNESS / INFILTRATION

*select the options below that best describe the location of the building |

HOW TO IDENTIFY THE SHIELDING TYPE?

BUILDING SITE SHIELDING: | Suburban, forest A
LOCAL WALL SHIELDING: | Heawy A
LOCAL FLUE SHIELDING:| Heawy hd

WEATHER STATION ml:AnDN:] Open flat terrain, grass
ANEMOMETER HEIGHT:  32.81 i (default)

or enter custom: ft

define the air tightness of the building with one of the three options below:

) BLOWER DOOR TEST RESULTS: AIRTIGHTNESS (Acusoﬂ | ELA (in?):

|@ 10Pa v|

or,

@ TARGETAIRTI

.
NESS: AIRTIGHINESS(ACHSO] ELA (in
or,

¥ SELECT FROM A LIST OF VALUES: |

15.0 @10P,

is the air tightness value assumed? enter "Y" or leave blank

DUCTING & VENTING PENETRATIONS
enter the diameter of all penetrations below (to see all penetration types, see yellow hover note)

DIAMETER: | | [

ALL PENETRATION TYPES 1

enter only continuous and mechanical (fan driven) ventilation here | VENTILATION TYPE51

FRESH AIR SUPPLY INTAKE DUCI?T

TYPE: | Heat Recovery Ventilator (HRY), dedicated ventilation ductwork A

Exhaust Airflow:|  60.00  |CFM

MINIMUM VS INSTALLED RATES W

Supply Airflow:| 60.00 |CFM
ASE:|  64% ATRE] 0% |

SEARCH FOR THE MINIMUM VENTILATION REQUIREMENT IN THE HOME (OPTIONAL) {7

* these search tools are for reference only and not for compliance or ventilation system design

* the buttons below can be used to consider ventilation requirements based on different standards

* while these standards give the minimum ventilation requirements, the installed (or estimated to be installed) system shauld be input

HIDE BC BUILDING CODE TABLE 9.32.3.5. (45 CFM required)

required principal ventilation capacity per BC Building Code =

Table 9.32.3.5 (Imperial)
Principal Ventilation System Exhaust Fan Minimum Air-flow Rate
Forming part of Sentence 9.32.3.5.(1)

Table 9.32.3.5 (Metric)
Principal Ventilation System Exhaust Fan Minimum Air-flow Rate
Forming part of Sentence 9.32.3.5.(1)

Minimum Air-Flow Rate, CFM Minimum Air-Flow Rate, L/s
Number of Bedrooms Number of Bedrooms:

Floor Area, ft 0-1 2-3 4-5 6-7 >7 Floor Area, m’ 0-1 2-3 4-5 6-7 >7
<1507 45 60 89 14 21 28 35 42
1507 - 3025 60 75 104 21 28 35 42 49
3025 - 4532 75 89 119 28 35 42 49 56
4532 - 6039 89 104 136 35 42 49 56 64
6039 - 7535 104 119 151 42 49 56 64 71
>7535 119 136 166 49 56 64 71 78

T |IF

tables show minimum required exhaust airflow - the actual {installed/designed) airflow should be input above

SHOW ASHRAE 62.2 VENTILATION REQUIREMENTS (53.6 CFM required)

SHOW CSA F326 VENTILATION REQUIREMENTS

inputs required

SHOW NATIONAL BUILDING CODE 9.32 MIN: 38, MAX: 59 (CEM)

MECHANICAL (HEATING & COOLING) SYSTEMS

Type of Heating System

radiant heating (in-floar or baseboards)

circulation| pumped cireulation -

distribution piping] insulated pipe -

forany piping not in conditioned space (leave default if all piping is in conditioned space)

HUMIDITY

ENTER LATENT LOAD MULTIPLIER: 1.30

[ USE CUSTOM LATENT LOAD




HLHG REPORT: BUILDING INFO
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RESULTS PROJECT #: Example. 453 West 12th Ave. | | CSA F280 PROJECT #: Example. 453 West 12th Ave.
—»> WEATHER DATA Vancouver (city hall}
These results have been generated by The TECA Heat Loss & Heat Gain Calculator
(V5.04), which is Verified F280 Software LATITUDE: 49.25 LONGITUDE: -123.12
Summer Mean Daily Temperature Range 7°C WINDOW SHADING: NO
VENTILATION SYSTEM Dedicated HRV, 60CFM, ASED.64, ATRE:O
With the permission of Canadian Standards Association, (operating as “CSA Group”), 178 Rexdale Blvd., Toronto, ON, MSW 1R3, — > HEATING SYSTEM radiant heating I{il'l-ﬂOOI’ or baseboards}

material is reproduced from CSA Group's standard C5A-F280-12 (R2017) Determining the required capacity of residential space heating
and cooling appliances. This material is nat the complete and official position of CSA Group on the referenced subject, which is

represented solely by the Standard in its entirety. While use of the material has been authorized, CSA Group is not responsible for the FRONT OF HOUSE FACING DIRECTION: SW

manner in which the data is presented, nor for any representations and interpretations. No further reproduction is permitted. For more

information or to purchase standard(s) from CSA Group, please visit store.csagroup.org or call 1-800-463-6727. is this value assumed? no
———» AIR TIGHTNESS / INFILTRATION ACHS50: 1, ELA: 96.5 cm?, ELA @10Pa
The heating and cooling loads calculated with this calculator tool are the sole responsibility of the user. This tool is to aid the user in i L
applying to the C5A F280-12 calculation methods. The Thermal Environmental Comfort Association of BC accepts no responsibility for is the air raghmess value assumed? yes
damages whatsoever, and offers no guarantee of equipment sizing or configuration. BUILDING SITE SHIELDING: suburban. forest
. ¢
BUILDING INFORMATION LOCAL WALL SHIELDING: Open flat terrain, grass
CALCULATIONS PERFORMED FOR: James Bond LOCAL FLUE SHIELDING: Open flat terrain, grass
=P |[NDOOR DESIGN TEMPERATURES: # OF BEDROOMS:
et CALCULATIONS PERFORMED BY SOFTWARE LICENSING B o
HEATING: 22°C, 71.6°F # OF PEOPLE:
NAME Todd Backus COMPANY TECA
COMPANY TECA NAME Todd Backus COOLING: 24°C, 75.2°F
ADDRESS 123 Fake Street REG. #: 33816800 — QUTDOQOR DESIGN TEMPERATURES:
ar Nanaimo HEATING: -7°C, 19.4°F
PROVINCE BC . .
POSTAL CODE VR 1P3 COOLING: 28°C, 82.4°F
PHONE 555-555-5555 SOIL TEMPERATURE: 11 °C
FAX - Attached documents:
EMAIL tbackus@teca.ca
PROJECT #: Example N _ . . .
— 3| ADDRESS: 453 West 12th Ave. Assumptions noted (in addition to listed assumptions on page 1):
CITY: Vancouver
PROVINCE: BC
POSTAL CODE: V5Y 1v4
BUILDING MODEL:
SITE: Notes from the calculator operator:
LOT:
DESIGNER OF BUILDING DRAWINGS: M
DATE OF DRAWINGS: March 21, 2024
BUILDING ATTACHMENT: Detached

NUMBER OF FLOOR LEVELS: 3 NUMBER OF STOREYS: 2  above grade floor levels




Custom Building Assemblies:
* Walls
* Windows & Skylights
* Doors

e Foundations

BUILDING ASSEMBLY INPUTS .

- DEFINE ASSEMBLIES - METHOD 3 - BUILD CUSTOM ASSEMBLY
INSTRUCTIONS

BT SEaEEn RVALUE quick R-values - air films: R-\_ralues - sheathlngflln‘terlar:
alls =0.68 0SBE=0.31, 3
1 Air Film - Inside Floors 0.92
2 Hardwood 0.68
3 Floor Insulation 47.67
a Aluminum Board 1.40 quick R-values - wood framed walls (CSA default)
* R-value of framing and cavity insulation only

5 '0C (R-value) '0C (R-value)

4.70
6 5.54

6.32
U C (R-value)
8
9 w/R14=11.29
10 Air Film - Qutside Air 0.17

save as... - name:‘ D

Save Assembly

1. search for component - CONTINUOUS MEDIUM interior finish, continuous insulation, sheathing, cladding,etc.

Cladding materials il | search tool info
Softwood - Bevel - 12 = 184 mm - lapped -

COMP. # save to component ‘ R—\.’ALUE

hl
2. search for component - NON-CONTINUOUS MEDIUM framing & cavity insulation, header (rim joist), etc.

Assembly Type: | framing with cavity insulation only (walls) - | search tool info

INSULATI
EP 3 - DEFINE INSULTION

spray foam RE.0/inch v COMP. #D

FRAMING
STEP 1 - DEFINE FRAMING MATERIA

select type: | softwood (default]

----- or----- fill cavity depth hd save to component |
input material thermal resistance: clicking "save to
I:Ip,l_.;:-uf ..... or----- component’ save the

for full thickness of framing/joist description & therma
resistance of the

STEP 2 - DEFINE FRAMING DIMENSIONS input known thermal resistance: component defined here

R n Al in the table above
select: | 246 framing @ 16°0C thermal resistance: R-VALUE
_____ or----- depth: nches
input known dimensions: ,or: [ insulation spans full cavity

2 1l | | |

width, in. depth, in. spacing, in
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PROJECT #: Example. 453 West 12th Ave.

BUILDING ENVELOPE ELEMENTS

WALLS

HLHG REPORT: BUILDING ASSEMB

1/ (Wood Wall), Air Film - inside walls, // 1/2" Drywall, /f 2*6, 16" OC w/ R6 Insulation, // 2" type 2 bread board as continuous insulation on exterior, //

1/2" sheeting, // Wall Material - Softwood, air film - outside air; 29.91R-VALUE N

CEILINGS

1/ (Ceiling), Air Film - inside ceiling, // 5/8 Drywall, // Ceiling Insulation, // 1/2" Sheathing, // 2" of type 2 insulation, air film - outside air; 57 84R-VALUE

INTERIOR FOUNDATION WALL
EXPOSED FLOOR

1/ (Floor - Exposed), Air Film - inside floors, /f Hardwood, // Floor Insulation, // Aluminum Board, air film - outside air; 50.84R-VALUE

EXPOSED HEADER

1/ (Floor Header w/ Wood Walls); 32.3R-VALUE

2/ (Floor Header w/ Leger Boad); 35.37R-VALUE

WINDOWS SKYLIGHTS

1/ (Door Window) double glazed, Fixed — Wood/Vinyl, insulating,
clear, Bmm Air, USI: 3.13, SHGC: 0.59

2/ (Window - Typ) double glazed, Operable — Wood/Vinyl,
insulating, clear, 6mm Air, USI: 2.44, SHGC: 0.49

DOORS SHADINGS

WALLS

e 1/(Wood Wall),

e Air Film - Inside Walls,

e 1/2" Drywall,

e 2%, 16" OC w/ R6 Insulation,

e 2" Type 2 Bread Board as Continuous
Insulation on Exterior,

e 1/2" Sheeting,

* Wall Material - Softwood,

e Air Film - Outside Air;

29.91 R-VALUE

1/ (Door) Insulated metal — Polyurethane core, without storm door,
Usi: 0.91

FOUNDATIONS

1/ [Basement [ Lowest Floor] Concrete Slab & Walls, insulation: interior wall = 2.72RSI, exterior wall = 2.64RSI (configuration #69) // any first storey
construction type, interior surface of wall insulated over full-height, exterior surface of wall insulated over full-height, sub-surface of floor slab fully
insulated but no insulation under footings, thermal-break between walls and floor slab /f AREA: 320ft%, FULL PERIMETER: 72ft, EXPOSED PERIMETER: 72ft




HLHG ROOM INPUTS

environmental

Individual Room Inputs:

ROOM INPUT FORM Toan
define the dimensions and details of the room here for each room; switch between rooms with the tools above
e . o . ROOM NAME: Bed #1 INDOOR heating| 22°C/716°F or customize: CorF
( ] C t l t HVAC FLOOR AREA:|180 |ft* TEMPERATURES cooling| 24°C/75.7°F | or customize: CorF
rl I C a O S I Ze FLOOR LEVEL:| B |8,2.2 NOTE ABOUT FOUNDATION ROOM TEMPERATURES
ROOM CAPABLE OF OCCUPYING ALL PEOPLE CONTINUOUS VENTILATION SUPPLY FLOWRATE TO ROOM: CFM
d i St ri b u ti O n S St e m S ROOM HAS HEAT PRODUCING ELECTRONICS/APPLIANCES
y hover over headings below to better understand each input field
ABOVE GRADE & EXPOSED BUILDING ELEMENTS (exposed to unconditioned air) HIDE ADDITIONAL WINDOW INPUT l >
o EXP. WALL (ft/ft?) |HEADER (ft%) h
0 sl WINDOW (ft) DOOR (ft) WINDOW IN DOOR (ft) WINDOW (ft) COMBINED
¢ I ndoor SetpOInt D] L JA@)[A()] 1D JA@)AQ] 10 Jruo-] W JsHee w ) H ] 0 | D sH] Do U] W] H 1D [0 [sH6g W | H | 0 | D | sH| D [ro2] U [sHGE W | H | 0 | D | sH|i=| wiN/oR?

4 Loy
" [~ ]

temperature can be : 0
u 1 40 12 2 4 2 L 3.0 4.0 | E 1
¥ 1 80 24 2 8 2Y 40 40 [se |

. I 4 1 40 12 2 4 2 L 3.0 4.0 z

unique to each room < me  |en m

L3 W
h=3ft h=1ft

N
EXP. CEILING (ft?) EXPOSED FLOOR (ft)
O

e CO ntl n u O u S Ve ntl latl O n? mﬂ;\[eﬂ;\[fﬂr_xs‘?% W H |sD%]| sH DE:G}RIS?T%T]H SHI| ID | A |raD?|tems{ unir

Y 1 24 Y 30 F

° O ?
C C u p a n tS . FOUNDATION ELEMENTS (elements in contact with soil, above soil line and below soil line)

FOUNDATION ID: with the 1D specified, the siab area is taken to be the full area of the room unless customized (below)}
CUSTOMIZED SLAB AREA: fr’ (blank = full area of room is foundation siab)

° E l e Ct ri C a l L O a d S? EXPOSED FOUNDATION ELEMEN:I(:F]SZ —

length of exposed slab edge| 13.0| 12.0
total exposed FND wall height| 8.0 | 2.0
exposed FND height above soil line| 6.3 | 2.0

if the length of exposed slab edge is entered
in the lower section {manually entered
values), those will override any values
entered here

or enter values manually:
length of exposed slab edge:| |1t

total exposed FND wall area: e

exposed FND wall area above soil line:|  |fe*

for slab on grade foundations, leave the wall area
and wall area above soil line blank




HLHG REPORT: ROOM BREAKDOW
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HEAT LOSS COMPONENT é = = z .
o2 =< o ] 2
. BREAKDOWN, (BTUH) - f £ ., £ 5 £
2 < 25 o =] 3 3 = 2
eatlin ystem - =z § 8% = 2 g E£ E &
= 2 5 2% 8 2 < = & 2
= ] T =& (=] i = = a <
ROOM NAME WAL. CEL FLR. WIN. DR. FND. LEAK. VENT. DIST. ADD. TOTAL
(#1)Bath #1 28 287 438 363
(#2)Bed #1 127 5 897 300 204 403 1935
(#3)Entrance - Basement 62 289 406 116 873
(#4)Kitchen & Living 1015 1726 289 221 403 3655
(#5)Bath #2 207 39 12 258
(#6)Hall & Laundry 291 92 269 32 634
(#7)Bed #2 438 194 1457 103 403 2596

WAL. CEL FLR.  WIN. DR. FND. LEAK. VENT. DIST. ADD.| TOTAL

TOTAL BUILDING 2167 325 5 4350 579 993 736 1210 10365
° HEAT GAIN T 3 w w
l t P R— =] z Z @ @
ooltln STeIM | covponent . z 3 2 Z
= E I w = S = El E E =
BREAKDOWN, (BTUH) v - o5 = 9 3 a2 2 = v we
3 = o 235 = S E E L & I Iz e
I = <] Z = S =4 Z G2 = 5 S
= w} © =& =3 o > &< z = E
ROOM NAME WAL. CELl. FLR. WIN. DR. LEAK. VENT. DIST INT SENS. TOTAL
(#1)Bath #1 4 0 4 5
(#2)Bed #1 19 1 1857 6 464 2346 3050
(#3)Entrance - Basement g 410 1 420 546
(#4)Kitchen & Living 138 3529 255 13 155 3088 7178 9332
(#5)Bath #2 27 25 0 53 69
(#6)Hall & Laundry 34 61 399 2 495 644
(#7)Bed #2 63 127 2879 10 155 358 3592 4669

WIN. DR. LEAK. VENT. DIST. |[INT. SENS. | TOTAL
8664 665 33 773 3446 14087 | 18314

MINIMUM INSTALLED OUTPUT CAPACITY: | 14651

=
=
=
‘n
m
AL
" \,

TOTAL BUILDING 293 213




HLHG REPORT: SUMMARY

HEAT LOSS & HEAT GAIN SUMMARY, (BTUH)

ROOM NAME

(#1)Bath #1

(#2)Bed #1

(#3)Entrance - Basement
(#4)Kitchen & Living
(#5)Bath #2

(#6)Hall & Laundry
(#7)Bed #2

OVERALL BUILDING

1

WowW W R e e

imperial
HEAT LOSS HEAT GAIN
FLOOR LEVEL FL AREA (ft*) TOTAL SENS. TOTAL (sensible + latent)
84 363 4 o
180 1935 2346 3050
&0 873 420 546
344 3655 7178 a332
40 258 53 69
89 ba4 495 644
215 2596 3592 4669
AREA HEAT LOSS GAIN (sens.) GAIN (total)
1032 10365 14087 18314

-]
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Results Output Page:

* Automatically creates a report

* Contains critical design
iInformation (per CSA Standard

* Results page submitted to
Building Official

RESULTS PROJECT #: Example. 453 West 12th Ave. || CSA F280

These results have been generated by The TECA Heat Loss & Heat Gain
Calculator (V5.04), which is Verified F280 Software

iith she pminsion of Canacan Standiat Ansosisuion. foperseing a5 L 58 Group ! 175 Faediaie S Torares,
O AN BT, i LR G G-F IR 1 A0 ey thee raquabedd
apaiy of rasidantial space hesing This maberiaiss ot tha somolets andofficistoostion
LT e o W retonanaad subiact, wiish i raoresensad solbl butha Seandandin b snuksty. hie e of the
matsniathas been suthonbed D53 Gioup Graotoesparbie fordse manner i1 whish the daea ssoresented rorior
Mo archr i &, For s i ore
stardanalisl fom D5 Gron, plsans win stons, o53grup. oy or oall -S00-463-8707

Tha haating. 3 s i 30308 Hrs k2 ARSI B S0 s, TN Bl 20
e wensein anolying a0 the LI FIS0- Woalsulstion mettiads The Theamal v onmentsl Comion Associstion of
SO accanns s camages 1 e of e sinig o

|[BUILDING INFORMATION
ICALCULATIONS PERFORMED FOR: James Bond
ICALCULATIONS PERFORMED BY SOFTWARE LICENSING
NAME Todd EIE:B
ICOMPANY TECA g NA’I\W Todd Backus
IADDRESS 123 Fake Street REG 33816800
ICITY Nanaimo
PROVINCE BC
POSTAL CODE VSR 1P3 ey
PHOME 555-555-5555
FAX
EMAIL thackus@teca ca
PROJECT #: Example
IADDRESS: 453 West 12th Ave.

CITY: WVancouver
PROVINCE: BC

POSTAL CODE: V5Y 1v4
BUILDING MODEL:

|SITE:

LOT:

DESIGMER OF BUILDING DRAWINGS: M
DATE OF DRAWINGS: March 21, 2024
BUILDING ATTACHMENT: Detached

NUMBER OF FLOOR LEVELS: 3 MUMBER OF STOREYS: 2  above grode floor levels

PROJECT & Example. 453 West 12th Ave.

IWEATHER DATA Vancouver (city hall)

LATITUDE: 49.25 LONGITUDE: 12312
|[Summer Mean Daily Temperature Range 7% WINDOW SHADING: NO

IVENTILATION SYSTEM Dedicated HRV, 60CFM, ASED.64, ATRE:D

HEATING SYSTEM radiant heating (in-floor or baseboards)

FRONT OF HOUSE FACING DIRECTION:

lis this volue ossumed?

|AIR TIGHTMESS [ INFILTRATION

lis the air tightness value assumed?

BUILDING SITE SHIELDING:

LOCAL WALL SHIELDING:

LOCAL FLUE SHIELDING:

INDOOR DESIGN TEMPERATURES:
HEATING: 22°C, 71.6°F
COOLING: 24°C, 75.2°F

|[OUTDOOR DESIGN TEMPERATURI

HEATING: -7°C, 19.

COOLING: 28°C, B24°F

W
no
ACH50: 1, ELA: 96.5 cm®, ELA @10Pa
yes
Suburban, forest
Open flat terrain, grass
Open flat terrain, grass

# OF BEDROOMS:

#OF PEOPLE:

IMPORTANT - If any changes have been made to the BUILDING INFORMATION since
defining all rooms, the RECALCULATE button should be clicked {on the top right of the
ROOM DIMENSIONS worksheet)

OPTIMIZE RESULTS PAGES FOR PRINT

HOW TO CONTROL THE START AND END POINT OF PAGES FOR PRINT

To adjust the page breaks (which mark the beginning and end of printed page ranges),
click on the "View" tab at the top, then click "Page Break Preview”. Drag the blue lines to
the desired page break location. If a dotted blue line remains somewhere, this indicates
the maximum print area on a single page.

RUN DIAGNOSTICS
BEFORE PRINTING
RESULTS

COMBINE RESULTS TABLES ON ONE PAGE

RUN DIAGNOSTICS <click

ALLOW IMAGE &
FORMAT EDITING
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> ¥ REVIEWING HLHG RESULTS

RESULTS PROJECT #: Example. 453 West 12th Ave. || CSA F280

VERIFY THE FOLLOWING:

These results have been generated by The TECA Heat Loss & Heat Gain Calculator
(V5.04), which is Verified F280 Software

v' Outdoor Design Temperature

With the permission of Canadian Standards Association, (operating as “CSA Group”), 178 Rexdale Bivd., Toronto, ON, MSW 1R3,
material is reproduced from CSA Group's standard C5A-F280-12 (R2017) Determining the required capacity of residential space heating
and cooling appliances. This material is nat the complete and official position of CSA Group on the referenced subject, which is

.
I n d O O r S e t O I n t Te m e ra t u re represented solely by the Standard in its entirety. While use of the material has been authorized, CSA Group is not responsible for the

manner in which the data is presented, nor for any representations and interpretations. No further reproduction is permitted. For more
information or to purchase standard(s) from CSA Group, please visit store.csagroup.org or call 1-800-463-6727.

The heating and cooling loads calculated with this calculator tool are the sole responsibility of the user. This tool is to aid the user in

B u i ld i n g C O n St r u Ct i O n ( R —Va lu e S & G la Z i n g C O a t i n gS) applying to the C5A F280-12 calculation methods. The Thermal Environmental Comfort Association of BC accepts no responsibility for

damages whatsoever, and offers no guarantee of equipment sizing or configuration.

BUILDING INFORMATION

Bu|ld | ng Assem bly Element Areas CALCULATIONS PERFORMED FOR: James Bond

N N N NN

CALCULATIONS PERFORMED BY SOFTWARE LICENSING
. . . NAME Todd Backus COMPANY  TECA

Building Floor Plan Area & Perimeters of Walls COMPANY
ADDRESS 123 Fake Street REG. #: 33816800
cITy Nanaimo

1 1 1 1 PROVINCE BC

Correct Orientation of Building
PHONE 555-555-5555
FAX -

B u i ld i n g Latitu d e EMAIL tbackus@teca.ca
PROJECT #: Example

1 1 ADDRESS: 453 West 12th Ave.

Ventilation System

PROVINCE: BC
)y ) POSTAL CODE: V5Y 1V4
\/ A”’ T|ghtness BUILDING MODEL:
SITE:
LoT:
. DESIGNER OF BUILDING DRAWINGS: M
eCha n|Cal System DATE OF DRAWINGS: March 21, 2024

BUILDING ATTACHMENT: Detached

NUMBER OF FLOOR LEVELS: 3 NUMBER OF STOREYS: 2 above grade floor levels




BUILDING ASSEMBLY ERRORS
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BUILDING ENVELOPE ELEMENTS
WALLS

E n s u re t h at B u i ld i n g C o n st r u ct i o n 1/ (Wood Wall), Air Film - inside walls, /f 1/2" Drywall, // 2*6, 16" OC w/ R6 Insulation, // 2" type 2 bread board as continuous insulation on exterior, //

1/2" sheeting, /f Wall Material - Softwoed, air film - outside air; 29.91R-VALUE

Elements (R-Values & Glazing Coatings): CEILINGS

1/ (Ceiling), Air Film - inside ceiling, // 5/8 Drywall, // Ceiling Insulation, /f 1/2" Sheathing, // 2" of type 2 insulation, air film - outside air; 57.84R-VALUE

° Meets Code Requirements INTERIOR FOUNDATION WALL
EXPOSED FLOOR

o M atC h th e ArC h ite Ct u ra l P la n S 1/ (Floor - Exposed), Air Film - inside floors, // Hardwood, // Floor Insulation, // Aluminum Board, air film - outside air; 50.84R-VALUE
EXPOSED HEADER

°

Are Not Modified During Construction

[ ] N Ote d O n th e H L H G Re p O rt 2/ (Floor Header w/ Leger Boad); 35.37R-VALUE

WINDOWS SKYLIGHTS

1/ (Door Window) double glazed, Fixed — Wood/Vinyl, insulating,
clear, 6mm Air, USI: 3.13, SHGC: 0.59

2/ (Window - Typ) double glazed, Operable — Wood/Vinyl,
insulating, clear, 6mm Air, USI: 2.44, SHGC: 0.49

DOORS SHADINGS

1/ (Door) Insulated metal — Polyurethane core, without storm door,
Usl:0.91

FOUNDATIONS

1/ [Basement [ Lowest Floor] Concrete Slab & Walls, insulation: interior wall = 2.72RSI, exterior wall = 2.64RSI (configuration #69) /f any first storey
construction type, interior surface of wall insulated over full-height, exterior surface of wall insulated over full-height, sub-surface of floor slab fully
insulated but no insulation under footings, thermal-break between walls and floor slab // AREA: 320ft?, FULL PERIMETER: 72ft, EXPOSED PERIMETER: 72ft




FENESTRATION ERRORS
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 Windows & Skylights are often the highest heat loss and 4 ' - .l

T 48x36
heat gain components. 6 o) e
o]
. . . . . . . .. 69 BTUH Lavnsey
* Mistakes inputting window sizes can result in equipment sizing
R = D) | 644 BTUH
and poor distribution systems.
* Skylights have a huge impact and must be included! Tr g
HEAT GAIN T 2 - p Bedroom 2 _
COMPONENT ; E 5 o 2 z 3 K
o T 5 S =2¢ = @& 4k
BREAKDOWN, (BTUH) 4 2 § E g ‘g % % z E 2 E E, E 4,669 BTUH
: 8 2 ¥ 8 & & B2 =z g g7 B
ROOM NAME WAL. CEl FLR.  WIN. DR. LEAK. VENT. DIST. INT. SENS. TOTAL C

(#1)Bath #1 4 0 4 5 .

(#2)Bed #1 19 1 1857 6 464 2346 3050 1" E 10

(#3)Entrance - Basement 8 410 1 420 546 - / I E - 3
(#4)Kitchen & Living 138 3529 255 13 155 3088 7178 9332 4 = s
(#5)Bath #2 27 25 0 53 69 }‘_ ¥\

(#6)Hall & Laundry 34 61 399 2 495 644 c

(#7)Bed #2 63 127 2879 10 155 358 3592 4669 = 1 %
WAL.  CEL FLR. WIN. DR. LEAK. VENT. DIST. INT. SENS. TOTAL V)
TOTAL BUILDING 293 213 1 8664 665 32 773 2446 14087 18314 \-/ LEVEL 2 FLOOR PLAN

MINIMUM INSTALLED OUTPUT CAPACITY: 14651
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Solar Heat Gains:

 Heat Gain calculations are heavily
iImpacted by building orientation

» Heat Loss calculations are NOT
iImpacted by orientation.

Example:

20’ x 20’ Building
1 Door & 1 Window per Side

HEAT GAIN

COMPONENT

BREAKDOWN, (BTUH)

ROOM NAME
(#1)North
(#2)East
(#3)South
(#4)West

TOTAL BUILDING

HEAT LOSS COMPONENT
BREAKDOWN, (BTUH)

ROOM NAME
(#1)North
(#2)East
(#3)South
(#4)West

TOTAL BUILDING

E WALL

WALL

WAL.
196
196
196
196

785

M CEILING

59
59
59
59

CEL

237

B CEILING

90
90
90
a0

CEL
361

:; FLOOR

m

FL

X

FLR.

BUILDING ORIENTATION ERRORS

m
& FLOOR

T = s =}
() = [=a] m
i 3 o 2 & &
e |2 L. 2 E2 2 2 2
=g o g = E E = = I E
=2 |8 f & 53 E 5§ 53
3 Lﬁ (=] ﬂ = =1 =T Z [ = 4+
WIN. DR. LEAK. WVENT. DIST. INT. SENS. TOTAL
534 1 1 77 802 1475 1918
1432 37 1 77 802 2447 3181
1072 12 1 77 802 2035 2645
1432 37 1 7 802 2447 3181
WIN. DR. LEAK. VENT. DIST. INT. SENS. TOTAL
4469 87 4 309 3207 8404 10925
MINIMUM INSTALLED OUTPUT CAPACITY: 8740
S =
=
= |§ 8 2 8 ¢
2: | = < ] 5 2 S
a ¥ i = = = = E
== Q > = = = g
=5 a g 5 = a <
WIN. DR. FND. LEAK. VENT. DIST. ADD. TOTAL
718 188 266 28 202 16388
718 188 266 28 202 1688
718 188 266 28 202 1688
718 188 266 28 202 1688
WIN. DR. FND. LEAK. VENT. DIST. ADD. TOTAL
2873 752 1062 111 807 6751



OVERHANGS
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* Latitude Impacts the Effectiveness of Overhangs

* The inclusion of overhangs is not required, omission will be conservative

Figure A.1

Calculation of shaded and unshaded areas of windows
(See Clause 6.2.2.1)

O—width of everhang

t F shade factor
—head drop .
| | Direction window faces North latitude, degrees
. 40 45 50 55
S—distance
I‘i‘;zh“‘* East/West 0.8 0.8 0.8 0.8
o Southeast/Southwest 1.3 1.1 1 0.9
windaw South 2.6 2 1.7 1.4
height W—window width
S=Fx0
Shaded area = W x (5 — D) (should not exceed H x W)

Unshaded area = H x W — (shaded area)
MNote: If D > 5, then shaded area = 0
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BLINDS & SHADINGS

Blinds & Shadings can be included to reduce Heat Gain loads

WARNING: | do not recommend!

» Relies on userinput

Curtain/blind shading factors
(See Clauses 3.2, 6.2.2.2, and B.6.2.2.1)

Table 4

Type of glazing systems
Type of interior shading
Single Double Triple Heat mirror

Interior blinds, curtains, etc. 0.50 0.55 0.57 0.60
Interior reflective metallic 0.35 0.37 0.40 0.44
blinds or screens

Exterior roll shutters and see Notes see Notes see Notes see Notes
screen shadings 1) and 2) 1) and 2) 1) and 2) 1) and 2)

MNotes:

shade.

1) Between pane reflective metallic blinds, and exterior shutters and screen shadings could generally be treated
as walls with respect to solar gain, since the amount of solar transmitted is a small part of the load. In that
case, the insulation value of the shade should only be added to the insulation value of the external shutter or

2)  For exterior shutters and screen shadings, use manufacturer’s data when available. To account for both solar
and conductive gains, refer to “Guidelines for Effective Residential Solar Shading Devices®, Laouadi, A.,
National Research Council of Canada, March 2010, IRC-RR-300.
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VENTILATION ERRORS

* Onlythe Principal Ventilation System to be included

* Do notinclude all ventilation fans in the dwelling

* Selectthe correct type of ventilation (HRV or Bath Fan)

Table 9.32.3.5 (Metric)
Principal Ventilation System Exhaust Fan Minimum Air-flow Rate
Forming part of Sentence 9.32.3.5.(1)

Table 9.32.3.5 (Imperial)
Principal Ventilation System Exhaust Fan Minimum Air-flow Rate
Forming part of Sentence 9.32.3.5.(1)

Minimum Air-Flow Rate, L/s Minimum Air-Flow Rate, CFM
Number of Bedrooms Number of Bedrooms

Floor Area, m? 0-1 2-3 4-5 6-7 >7 Floor Area, ft? 0-1 2-3 4-5 6-7 >7
<140 14 21 28 35 42 <1507 30 45 60 75 89
140 - 280 21 28 35 42 49 1507 - 3025 45 60 75 89 104
281-420 28 35 42 49 56 3025 - 4532 60 75 89 104 119
421 -560 35 42 49 56 64 4532 - 6039 e 89 104 119 136
561 -700 42 49 56 64 71 6039 - 7535 89 104 119 136 151
>700 49 56 64 71 18 >7535 104 119 136 151 166

Floor areas for ventilation system sizing should include all FLoor.a{gas for ventithion S?ST%H'SiZng should include all

heated floor areas, and open to below areas heated floor areas, and open to below areas




REFUGE ROOM EXAMPLE

9.33.3.1. Indoor Desigh Temperatures

2) Atthe outside summer design temperature, required cooling facilities shall be

capable of maintaining an indoor air temperature of not more than 26°C in at

least one living space in each dwelling unit.

*NOTE: Sentence 9.33.3.1. 2) applies only to the BCBC.




REFUGE ROOM EXAMPLE

The designer submits a heat loss & heat gain calculation.

They only intend to cool only the Bedroom #2 and point to the Heat Gain Summary
total of 4,669 BTUH.

Is this the correct value?

HEAT LOSS & HEAT GAIN SUMMARY, (BTUH) imperial v |

HEAT LOSS HEAT GAIN
ROOM NAME FLOOR LEVEL FL AREA (ft?) TOTAL SENS. TOTAL (sensible + latent)
(#1)Bath #1 1 24 363 4 5
(#2)Bed #1 1 180 1935 2346 3050
(#3)Entrance - Basement 1 80 873 420 546
(#4)Kitchen & Living 2 344 3655 7178 9332
(#5)Bath #2 3 40 258 23 60
(#6)Hall & Laundry 3 89 684 495 644
(#7)Bed #2 3 215 2596 3592

AREA HEAT LOSS GAIN (sens.) GAIN (total)

OVERALL BUILDING 1032 10365 14087 18314




REFUGE ROOM EXAMPLE
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: — —
. . T @ 48x36
No, this is not a correct model! .
69 BTUH Loy
Wh ) i P— N | 644 BTUH
Yy
__—D -
A3 =
Bedroom 2 L
HEAT LOSS & HEAT GAIN SUMMARY, (BTUH) imperial Tl
HEATLOSS  HEAT GAIN 4,669 BTUH
ROOM NAME FLOOR LEVEL FL AREA (ft2) TOTAL SENS. TOTAL (sensible + latent) =
I[#l}IBEth #1 1 34 363 4 g
E#Z;E!Ed #1 1 180 1935 234i 3050 10
#3)Entrance - Basement 1 30 873 420 Ld6 = I
.;I ; I I
{#-’-1-}Kitc|‘|EI'| & Living 2 344 3655 7178 Q332 4
{FS}BEth #2 3 40 258 53 o9
(#6)Hall & Laundry 3 g9 684 495 644 = .
I[#?}IBECI #2 3 215 2596 3592 ( )
AREA HEATLOSS  GAIN (sens.) GAIN (total) LEVEL 2 FLOOR PLAN
OVERALL BUILDING 1032 10365 14087 18314




REFUGE ROOM EXAMPLE

Errors in Modeling:

* The heat gain calculation was performed on the entire

dwelling, not just the bedroom #2.

 |Interior walls and floors will be assumed to have no heat

transfer because they are modeled as conditioned spaces.

* Have the occupants been included in the calculation?

* Refertothe Component Breakdown

HEAT GAIN
COMPONENT
BREAKDOWN, (BTUH)

ROOM NAME

(#1)Bath #1

(#2)Bed #1

(#3)Entrance - Basemen t
(#4)Kitchen & Living
(#5)Bath #2

(#6)Hall & Laundry
(#7)Bed #2

TOTAL BUILDING

(&)

3 2 8
= =} o
WAL. CEI. FLR.

4
19
8
138
27 25
34 61
63 127

WAL. CEL FLR.

T bt =
g z 2, 3
® X g 23 z
g = 8 5 38 ¥ &
88 « < E EE & 3
g2 § ¥ & Es5 B E
Bl a b= > g < z F
WIN. DR. LEAK. VENT. DIST. INT. SENS
0 4
1857 6 464 2346
410 1 420
3520 255 13 155 3088 | 7178
0 53
399 2 455
2879 10 155 358 | 3592

WIN. DR. LEAK. VENT. DIST. INT. SENS.

TOTAL SENSIBLE

TOTAL

293 213 1

8664 665 33 773 3446 14087
MINIMUM INSTALLED OUTPUT CAPACITY:

18314
14651

|| 9.

69 BTUH iy

48x36

N D) | 644 BTUH

Bedroom 2

4,669 BTUH

§ lfkflo'ﬂ(v?

4 4 o beerd
> X
N 5

(\\-/:) LEVEL 2 FLOOR PLAN




How to Model (IN MY OPINION):

Only calculate heat gain on the single room.

Interior walls can be assumed to be at outdoor design
conditions (very conservative).

Include all dwelling occupants in this room.

Assume a min. electrical load of 800 Watts (2,730 BTUH).

Indoor setpoint temperature of 26°C (typically 24°C)

° 6 Hall and

Bath 2 Laundry

i

. 4 m—
> X
SR =" ¢ 5

(\\-/:) LEVEL 2 FLOOR PLAN




REFUGE ROOM COMPARISON

environmental
comfort association

HEAT GAIN T o = = | - ;
COMPONENT % < 5 2% 2 2 T (‘b =—=%
- w = = ] W
BREAKDOWN, (BTUH) e ., 53 = B s 88 : & &% -

= = o 235 & S E |EE & = | 2k o . e

=L - o = > =T L

s B8 < =¥ 8 8 ¥ 3% &2 @ g3 S e
ROOM NAME WAL CEl. FLR. WIN. DR. LEAK. VENT. DIST. INT. SENS. TOTAL 4L

WAL,  CEL FLR. WIN DR. LEAK. VENT. DIST. |INT. SENS. | TOTAL L _
TOTAL BUILDING 49 114 2778 7 77 3446 6472 | 8413 A3
MINIMUM INSTALLED OUTPUT CAPACITY: | 6730
Bedroom 2 L

HEAT GAIN
COMPONENT CSA F280-12 P,

BREAKDOWN, (BTUH) ®

Allows for 80% of total -

ROOM NAME WAL. : : : : : : : : : L heat gain for minimum :
(#1)Bath #1 4 4 5 .. 1 : .
(#2)Bed #1 19 1 1857 6 464 2346 3050 Sizing. 10 ﬁV‘
(#3)Entrance - Basement 8 410 1 420 546 4 4% | T |
(#4)Kitchen & Living 138 3529 255 13 155 3088 7178 9332 *Some values lower

5.

VENTILATION

LEAKAGE

WALL
CEILING
FLOOR

O DISTRIBUTION &

w
-
©O TOTAL SENSIBLE

Z TOTAL SENSIBLE
=

§ WINDOW &

= SKYLIGHT

=]

= DOOR & HATCH

= ADDITIONAL
INTERMNAL

(7]

B + LATENT

o
m
il
L)
o
—
m
r
=
<
m
=
=
=
=
%

(=]

(#5)Bath #2 27 25 0 53 69 b ind }(-. ¥\
(#6)Hall & Laundry 34 61 399 2 495 644 ecause Inaoor
(#7)Bed #2 ‘53 127 2879 10 155 ‘ 358 3592 W "*- i = ) | l

temperature is 26°C /

WAL CEL FLR. WIN. DR. LEAK. VENT. DIST. INT. SENS. TOTAL o
TOTAL BUILDING 293 213 1 8664 665 33 773 3446 14087 18314 rather than 24 C' \
MINIMUM INSTALLED OUTPUT CAPACITY: = 14651

W ¥ LEVEL 2 FLOOR PLAN
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Heat Loss & Heat Gain

Incorporating the CSA F280-12
Calculation Methods

Calculation Methods & Program User Manual

= 3
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environmental
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QUESTIONS & COMMENTS?‘

Todd Backus, P.Eng.
Manager — Programs Development
cell: 604.838.7511

. email: tbackus@teca.ca






CSA F280-12 SCOPE

1.3 -Scope

This Standard applies to space heating and cooling appliances for use in housing
and small buildings of residential occupancy to which Part 9 of the National Building
Code of Canada applies, where the appliances are permanently installed within

the dwelling unit they serve.




CSA F280-12 REPORTING

7.1 - Reporting

A table of inputs shall be prepared that lists all of the pertinent information and

assumptions upon which the calculation is based, including but not limited to

a) a list of the input data contained in the “Heat loss and gain calculation

summary sheet” shown in Annex D; and

b) the working fluid temperature for heating floor assemblies in contact with soil

or exposed to the exterior. /A\
@ A CSA
\ , Group



CSA F280-12 REPORTING ‘

Where the facing direction, air-tightness, or interior window shading

7.2 - Reporting

of the building is not known at the time of preparation of the

calculation (i.e., in cases where the home is not yet built), the table of

inputs shall clearly indicate that these values are assumed.
,;A\_

I & ) G




HEAT LOSS COMPONENT
BREAKDOWN, (BTUH)

£ wan

»

@ cewunG

& FLOOR

= WINDOW &

Z SKYLIGHT

2 DOOR & HATCH
FOUNDATION
LEAKAGE
VENTILATION
DISTRIBUTION

o

o ADDITIONAL

-

ROOM NAME . . . . . FND. LEAK. VENT. DIST. ADD.| TOTAL
(#1)Bath #1 28 287 48 363
(#2)Bed #1 127 5 897 300 204 403 1935
(#3)Entrance - Basement 62 289 406 116 873

1015 1726 289 221 403 3655

(#4)Kitchen & Living

environmental

comfiort assedation (#5)Bath #2 207 39 12 258
[#6)Hall & Laundry 91 92 269 22 684
[#7)Bed #2 138 104 1457 103 403 2596

WAL.  CEL FLR.  WIN. DR. FND. LEAK. VENT. DIST. ADD. TOTAL

TOTAL BUILDING 2167 325 5 4350 579 993 736 1210 10365

| [ T = Soxso |1 Im i —11

AT | B& o],
: " Hall and

o]
363 BTUH " 258 BTUH Y

Ensuite
1 x
Bath 1 oo

___D .D.
L ,=” H—3—F

684 BTUH

Bedroomll % : 3,655 BTUH Bedroom 2 L
o
S o gy —
1,935 BTUH o [ 2,596 BTUH
o0

rak| TL
_______________________ # 10' # i ;;‘7 10’ ﬂ(q? |

| S 4o fp R It o ~ 4 4 b=
n===nd VRN === n=—

MENT FLOOR PLAN LEVEL 1 FLOOR PLAN LEVEL 2 FLOOR PLAN




HEAT GAIN T 2 o] bt
2 z F3 a =]
COMPONENT ] < S Sz g 2
E w E 52 2 & | @c
BREAKDOWN, (BTUH) © - g3 = o} 5 a8 3 i @z
= = <] 23 s = E g5 i = I E
£ F 38 £g g & g 28 E 5 53
z S T ] a =] > a < S = =+
WAL CEI FLR. WIN. DR. DIST. INT. SENS. | TOTAL

w

ROOM NAME . 5 . - LEAK. VENT. ) . 5
(#1)Bath #1 4 0 4
(#2)Bed #1 19 1 1857 6 464 2346 3050
thermal (#3)Entrance - Basement 8 410 1 420 546
(#4)Kitchen & Living 138 3529 255 13 155 3088 7178 9332

environmental

= fi L e (#5)Bath #2 27 25 0 53 69
SR T (#6)Hall & Laundry 34 61 399 2 495 644
(#7)Bed #2 63 127 2879 10 155 358 3592 4669

WAL.  CEL FLR. WIN. DR. LEAK. VENT. DIST. |INT. SENS. TOTAL

TOTAL BUILDING 293 213 1 8664 665 33 773 3446 14087 18314
MINIMUM INSTALLED OUTPUT CAPACITY: | 14651

| | I zoxm I ! —— gl

: " Hall and

[+]
5 BTUH ° 69 BTUH

Ensuite 00 —+4x 1 7] 644 BTUH

Bath 1

“+o : =
o - ,=” =3

Laundry

Bedroom 1 T '
e rcn::mI % N 9,332 BTUH Bedroom 2 LIy
H  ——
| () e
3,050 BTUH o O 4,669 BTUH
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P 1
A 10 7 } @w%lo'ﬁ'(v?
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— . L == | Frxer—] | )

MENT FLOOR PLAN LEVEL 1 FLOOR PLAN LEVEL 2 FLOOR PLAN
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