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ABOUT TECA

* Non-Profit Trade Association ,—
Quallt}f

FIRST"

* QOur Mission: .
Heat Loss & Heat Gain

o Further Education in the HVAC Industry Incorporating the CSA F280-12

o Develop & Provide Training in the HVAC Industry Calculation Methods

Calculation Methods & Program User Manual

= =

o Advocate for the HVAC Trades to Government R

o Practical Training for Trades People & Inspectors

o Advise Regulators & Building Officials on Best

Firsi Eddvian, Aprii T8

J

Practices




ABOUT TECA
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TECA provides: -
Qual?ty

FIRST*
* Training for Heat Loss & Heat Gain calculations

Heat Loss & Heat Gain

Incorporating the CSA F280-12
Calculation Methods

e TECA's HLHG calculator is required for the course

e Collaboration with HPSC

Calculation Methods & Program User Manual

 Acceptable courses for Home Performance Contractor

Network - HVAC certification .2=

Includes Software & Training

HOME PERFORMANCE &



http://homeperformance.ca/

BCBC HVAC REQUIREMENTS‘

Major HVAC Sections in Part 9:
* 9.32. Ventilation y
* 9.33. Heating & Air Conditioning
« 9.36. Energy Efficiency
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Equipment efficiency:
* 9.37. GHG Emissions




* Extreme heat wave (or heat dome)

e 619 deaths from extreme heat

* June 25™ - July 1st, 2021

e 98% of deaths occurred indoors

* High pressure area trapped heat for days &
set record temperatures

* Many locations hit 40°C (104°F)

. * Overnight temperatures stayed high

EXTREME HEAT REPORT

Extreme Heat and Human Mortality:

A Review of Heat-Related Deaths in B.C.
in Summer 2021

Report to the Chief Goroner of British Columbia
Releaze Date: lune 1, 2027




TEMPERATURE (°C)

EXTREME HEAT REPORT

JUNE 2021 TEMPERATURE CHART - VANCOUVER AIRPORT
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CSA F280 COMPLIANCE

* Critical for proper equipment selection

* Proper calculations & documentation is the
foundation of HVAC design |

r A
* Required for sizing distribution systems i_ —
= U

* Ductsizing, and/or \
* Hydronic piping

 \erification of code compliance

Reports must be reviewed by AHJ
tandard report format facilitates reviews




Ventilation Checklist

e Heat Loss & Heat Gain Calculation

* Equipment Selection Worksheet

* Design Summary

» System Drawings & Schematics

Required Permits




CSA F280-12 (R2021)

Determining the required capacity of
CSA residential space heating and cooling

/ Group appliances
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Scope of CSA F280-12 (R2021):

Calculation method for heat loss & heat gain
Used for selecting equipment
Applies to Part 9 Buildings

Does not comment on distribution systems

or installation practices

Only outputs peak loads!

CSA F280 STANDARD

F280-12

e
@

Determining the required capacity of
residential space heating and cooling
appliances
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Guideline on Single Zone Cooling in Dwelling Units
Version 1.0 Febvuary 17, 2025
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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. AN\ CSA

\@ y Group



7.2 - Reporting

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

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.

- @\ CSA
I \ y Group




CSA F280 REPORTIN

" CSA STANDARD F280-12 COMPLIANCL TR |

CSA Standard F280-12 Report: e R

 Standard report form is required to — = P— L —
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PREVIOUS CSA F280 REPORT
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NEW CSA F280 REPORT
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SA 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 calcolation summary sheet

{See Clause 7.1 and Annex []

Field Title Description Example
i Deawings s for Client/company the heat loss gain lahn Doe Congtraction
cabculations were performed for
P Propect nusmber Clisntfjob code for the use of the isoer o | 002945
thie Meat Loss Gain Calculations
BUILDING LOCATION Where the project B beaated
3 redsne =l Code ar nama desipnated To.3 plam st Crattaman- Walkoi-
Chpltian 2
4 Bddress Mundtipal detignated location of the 408 Fake Strest
project
5 City & Proesnce City {eounty townehig, #tc.) snd prownnce Toranto, Ontario
the project is located in
& Hite Mame of the development area the project | Fakewood Heighis
is located in
] Lot Mumbered land parcel within the site Lat 16, Phass N
fl Postal Code Canada Fost assigned postal code for the BAGE 2P

adcdress

CALCULATIONS BASED DN

The assumptions and data the heat loss gain calculation s based on

e

11

1z

13

14

Dimenzicnal
inforreation based on

Altachmnt

Murnbee of stories

Weather kocation

Verntilated ¥

HRw?

Source of the component sizing data far
thie hoat loss gain calculaton

Bulding conmection to snother budding's
et BT B

Floor Bevelsin the building = Indecate. if
basemeni i3 included

Weather data location selected in the heat
loss gain cakoulations

Was the bulding™s ventilation incleded in
the heat loss gain calculation

Is an HAY used for the wventilation of the
bigilding ?

Anybody Detign. Dwgs |
Daged TOce! 2000

Betsched, bt raght/
mvid, topSbottom rmad

£ 4 paterang
Towonlo

e fndled

Yet=Blowhard Cyclone
4A




CSA F280 LIMITATIONS

Calculates Peak Loads:

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

* |fthe peak load can be satisfied, partial loads will also be satisfied

10
8
6
4
; _ _;gf;.___gﬂ — i ;
; e W

= il = L i
800 S0 Y 1200 — el




Components of the Above Grade Wall Calculation: ?{Eﬂj{ Air fim

Area %

Herizontal metal
siding [no backing)

Fibrebpard sheathing

Heat Losspgw = x AT %ﬁ 10mm
R ...._...1__ RSI 1.7 /89 mm
; batt insulation
4— Gypsum wall board
Where: o
'.'-:-._' Air film
e Heat Loss [W or BTUH] = Heat loss requirement at peak load 000 e variss
* Area[m? or ft?] = The area of the wall (adjusted for stud spacing)
24 °C ft2« °oF : o
* R [m or ] = Thermal resistance of wall assembly . e
w BTUH Qutside Inside

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




ABOVE GRADE WALL CALCULAW

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

Heat Lossycw = Area x U * AT

1
Note: U = —

.



FENESTRATION CALCULATIONS ‘

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, = Latitudepactor}

Estimated solar radiation (W/m?)

North

South

East/West

Northeast/
Northwest

Southeast/
Southwest

Horizontal

Solarp

93

160

285

194

252

534

O

atitudep,cior = 1 + {Latitude — 40} = 0.0375




INTERNAL LOADS: CSA F280

External Loads:

 Conductive heat transfer, solar radiation, ventilation & leakage

Internal Loads for Heat Gain:
* Occupants: 70 W (240 BTUH) per person

e Electrical:
e Min.800W (2,730 BTUH),
e 4\W/m?(1.27 BTUH/ft?) if > 200m? (2,150 ft?)

.




CSA F280 CALCULATORS ‘

F280-12 Software Verified according to the procedure set out in F280-12, Section 8.
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BC & NATIONAL CODE REQUIREMEN

British Columbia
BUILDING CODE

2024

Boll foon e el Canada



CODE REQUIREMENTS

* Heating & Cooling Equipment to be sized using

CSA F280-12 standard

* Design temperatures are prescriptive

* Oneroom mustbe able to maintain 26°C

Indoor Setpoint Temperatures

Outdoor Design Temperatures

*Applies to BCBC Only

British Columbia
BUILDING CODE

2024

Book I: General



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) At the 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°C incommon 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.

-




CODE REQ: OUTDOOR TEMP. ‘

9.33.3.2. Outdoor Desigh Temperatures

1) The outdoor conditions to be used in designing heating and

Ladsin T §
ey [apgr: Dy o Frieme L onemora i e Coseais
TR it O B

air-conditioning systems shall be determined in conformance o i e ]
with Article 1.1.3.1. nfn

1.1.3.1. Climatic and Seismic Values : -

3) The outside winter desigh temperatures determined from

Appendix C shall be those listed for the January 2.5% values.

The outside summer desigh temperatures determined from

Appendix C shall be those listed for the July 2.5% dry values.




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 Temperature ' -
One
Degree- 15 Ann. Driving | B,
. ! Day Anmn. i 7 50 kPa
Province and Elev., Days Min. G i Moist. | Tot Rain Wind
m, n,
Location m Below Rain, index | Ppn., | Pressures,
January July 2.5% 1/50, mm
18°C mm Imim Pa, 1/5
i 1 mm s | s i/ 1/
25% [ 1% | Dry | Wet 10 | 50
°C G| %G | "C
British Columbia | |
100 Mile House | 1040 -30 | -32 | 29 17 5030 10 48 300 0.4 425 80 |26 (03| 0.27 | 0.35
Abbotsford 70 -8B -10 . 29 | 20 2860 12 112 1525 16 1600 160 | 2.0 | 0.3 | 0.33 | D.44
Agassiz 15 -9 -11 | A 21 2750 8 128 1650 1.7 1700 160 | 24 D_?I 0.35 | 0.47
Albemni i2 -5 8. | -3 19 3100 10 144 1500 2.0 2000 220 (26 |04 0.24 | D.32
Ashcroft 305 -24 | 27| 34 | 20 3700 10 37 250 0.3 300 80 1.7 |01 | 0.29 | 0.38
Bamfield 20 -2 -4 | 23 17 3080 13 170 2870 3.0 2890 280 1.0 | 04| 038 | 0.50




HLHG INPUTS & REPORTS

* The following slides demonstrate the TECA HLHG calculator
* CSAF280-12 Table E.1. outlines require report information

* Other certified calculators perform the same calculations and can report
the information in a standardized form

.
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HLHG BUILDING INFORMATIO

DESIGNER & SITE INFORMATION
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HLHG REPORT: BUILDING INFO

RESLILTS PROMECT i Expmple. 455 Woeet 120k dve, [ €50 G

Thapan repalts have been generated by The TECA Mesd Loss & Heat Galn Caloulator
WS ), wihich i Verilied F2ED Soltwave

Wi the perormlp poan off Cencion Srancizeole Soocertion, fasiroreg of T5A Croasg ™) [ Becdaly W%, Forcedo, O WSOV 10D,
A i e A (A G0t Snaseany CRAF R 1 PRI ) Dbty A el DO T O e iend SR e
zrsd ionbed poplierairy. TR meotered o ff 1ke pomplele oo o’ paite of (30 Gedegs foh ifer sefereresd s, mbah
rrevear nnnd wely By the Seaadond = S erninety. Vother v of' dhe mreosgviol Bor B et CF Grosag o ol remsoriitin oy e
mameyTin whah S Sofa U prewresed, aor o ey erermia boioer el indpepetotiess. M ety svprodiatior & permeicied’. For moors
ST B 1 [T ) g L RO, PERIRE ol PR RO O £ T 1 0-BE 0 S T

Fhe Appbhng and cooleg beadn cofralalng soth dba relovichir foclane Bhe ol & pomsal Ty of (8 waer, Th ddod & foodd e oo
EaivERy R e S0 FIETL 13 rodnaiien imarivhags. T Thevrme! Somie ovmerdial Lol g oo of B sxnaph na reagsora delsy bor
AT WP LT, S ol B ¥ O P Arireg o o

BUILDING INFORMATION

CALCLILATIONS PERFQAMED FOR; Larmary Band

CALCULATIONS PERFORMED BY SOFTWARE UCENSING
HAME Todd Bachu COMPANY ~ TECA
CORARARY TECA HARAE T Backu
ADDRESS B33 Fake Dredt REG. & IE1EE00
CITY [y

PRIFAMNCE BC

POSTAL CODE R 18

PHOME 555-555.5555

FaX

BT thachmditecs.ca

PROIECT 5 Emample

ADINESS: 453 Wt 1nh Awr

CITY: ST

PROVINGE; &G

POATAL COHDE: WEY [V

LI Dites RADIDEL:

SITE:

LaT:

DESHGNER OF EIMLDNG DRAWINGS: =

OATE OF DRAWINGS: March 21, 2024

BAHACEG ATTACHMIENT: Detached

HUREER OF FLOOR LEVEES: 3 NUMBER OF STOREYS! 2 obovwe grode floor fevels

WEATHER DATA
LATITUDE: 449,25

Summer Mean Daily Temperature Range

VENTILATION SYSTEM
HEATING SYSTEM

FRONT OF HOUSE FACING DIRECTICN:

|:._'- his I'IEJ!IIZ!I::.IIJI!:?.UIHEIJ':‘

AR TIGHTMNESS [ INFILTRATION

is the air tightness value assumed?

BUILDING SITE SHIELDING:

LOCAL WALL SHIELDIMNG:

LOCAL FLUE SHIELDING:

INDOOR DESIGHN TEMPERATURES:
HEATING: 22'C, TLAF
COOLING: M°C, 75.2°F

SUTDOOR DESIGH TEMPERATURES:
HEATING: -T°C, 19 .£°F
CODLING: 12°C, B2 4°F

SOIL TEMPERATURE; 11 °C
Attached documents:

PRQIECT #: Exernple. 453 Weat 12th Ave,
Yancouweer (crty hall]

LONSITUDE:
7C WINDOW SHADING:
Dedicated HRY, GOCFM, ASED.64, ATRE:D

r_al:_llan!! he_ql!i:u;g i I'l--ﬂl:ll.:l_r Ll hd:_-rl_.'-:_.lall:l:-:l

=N
I1F|
ACHS(: 1, ELA: 95,5 cm’, ELA #10Pa
Wit
Suburban, forest
Dpen flat terrain, grass
Crpen flat terraing grass
¥ OF BEDROOMS:
& OF PEOPLE:

Assurmptions noted {in addition to listed assumptions on page 1)

Hotes from the calculator operatorn:

RTEA
WO




Custom Building Assemblies:
* Walls
* Windows & Skylights

* Doors . e
B et Lol ol foil Lo _'IT-..; =
* Foundatlons o b T TR m =

-




BUILDING ENVELOPE ELEMENTS

ample. 453 West 120h Ave.

WALLS

HLHG REPORT: BUILDING ASSEW

WALLS

CEILINGS

INTERIOR FOUNDATION WALL

EXPOSED HEADER

DOORS SHADINGS

FOUNDATIONS

29.91 R-VALUE

1/ (Wood Wall),

Air Film - Inside Walls,

1/2" Drywall,

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;




i HLHG ROOM INPUTS

environmental
comfort association

Individual Room Inputs:

[ROOM INPUT FORM

tharfimt Bt dimydviinens and detads of Mhe o baie for pooh Ao etk Sabletd o rddriis me B Al Bodl Bl

e Critical to size HVAC “oox a3 el L e i ey

FLM‘“’EL“ B | SETIT ARSI HORIPUUL L R N AT AT N |.r
i-:r&mmnfuccmma.mmm: CONTINUMLIS VESTILATION SUSPLY FLOWSATE TOROOM. 20 | o
M M 1 RO HAS HEST PRODUCRNG ELECTROMICH APPLALKCES
distribution systems e R
ABOVE GRADE & EXPOSED BUILDING ELEMENTS [exposed to unconditioned air) HIDE ADPINTRIPLAL WANDONY NPT : &

. w () eSS o) Tinong n , i
¢ |nd00r SetpOInt ngmﬁmnm W] a ] b lelu::h::-.u Lk T %m,—wjflrn|n]n|uu%hw|u|n|u|ul- T D

L
temperature can be | it
¥ 1 E83 |4 @ iy PR
unique to each room SR e e N
. . . NP CER NG 2 - 1m::nﬂl
 Continuous Ventilation? | e e
~ OCCUpantS? | FOUNDATION ELEMENTS (slements In contact with soil, above soil line and below sail line}

n:ul..rm.l.nnﬂ-rn-.. L rved o Lpacfip T il feiis o T [T ek Dhef (L i O (00 O LA P LIS ey
CUSTOMRTED SR ARER: |55 /7 iooes w ol orew o nieten 11 frouminsons pisulss

* Electrical Loads? — S oo

H_®H o # o W T
3 o O et a3 1
Rengti of xpoced sk pdge 110 120 [ [n £ e
thislespoied FNDwaliteghe 00 20| | | | [ b “hh"" e
upsed FRD haight sbove 30l fine. 6.3 10 a2y 1R T
o geber valies maniahy:

lergrth of wnpriidd Fal adper ' |
e expoand FRDwsl soe 1ol
aripidid FND el afas ibiwe woil L =

it i Eeroraes, e el eTa
IH! A b R A e




HLHG REPORT: ROOM BREAKDO

environmental
comfort association

HEAT LOSS COMPONENT g > . z <
H ti Syst BREAKDOWN, (BTUH) } % g 3| % E 3
eatin stem . £ 128 = | 2|2 2| E &
y g 2 2 |Eg S| % & = =
: § g B B8 |B|% & |&8 =
ROOM MHAME Wal. CEl FLE. WIN. DR. FRD. LEAK. VENT. DIST. a&DD. TOTAL
(N1)Eath #1 28 287 48 363
(#iBed @1 iid 5 a5 300 Hod A3 1535
(#3Entrance - Basement &2 FH9 405 116 gET3
(Hd)Kitchen & Living 1015 1726 2849 221 403 3655
|:H5]Elath Bz 207 <L 12 258
(#eiHal & Laundry 1 a9 2649 3 B84
(T Bed BX 138 194 1457 103 403 2596
WAL CEL. FLR. WIN. DR, FND. LEAK VENT. DIsT. ADD. [ TOTAL
TOTAL BLILBIMNG 2167 3215 L AE50 578 933 TEE 1210 iﬂgﬂ
° HEAT GAIN T o w o
= z = & &
Cooli ng SyStem COMPONENT s X 5 &z g B
= E x e o= 2% = i e
BREAKDOWN, (BTUH) w b 25 ‘i’ e 3 8= = el 0 ]
1 5 ¥ |E: 2 | Z = B3z E £ Zx
; ﬁ 17.' 3 ﬁ ‘5 = ﬁ = E = b= ok
ROCM MAME WAL, CEL. FLE WM. DR. LEAK, VENT. DIST. INT. SENS. TOTAL
(W1)Bath il 4 o 4 5
(R2)Bed #1 19 1 1857 7] 464 234_5 30350
{B3)Entrance - Basement 3 410 1 420 545
{H4}Kitchen & Living 138 3524 255 13 155 I8 7178 9332
[R5 jBath #2 27 25 L 53 7 ]
{B#E)Hall & Laundry 34 61 399 2 495 a4
|B7 Bed #2 53 127 2879 10 i55 358 3592 4669
WAL CEL  FLR. WIN., DR, LEAK, VENT, DIST. [INT, SENS | TOTAL
TOTAL BUILDING 293 213 1 -1 BES 33 773 3446  140E7 | 18314
AINIMUA INSTALLED QUTPUT CAPACITY: | 14651




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

W W W R e e

imperal
HEAT LOSS HEAT GAIN
FLOOR LEVEL FL AREA (ft?) TOTAL SENS. TOTAL (sensible + latent)
84 363 4 5
180 1935 2346 3050
80 873 420 546
344 3655 f178 9332
40 258 23 09
&9 G684 495 644
215 2596 3592 4669
AREA HEAT LOSS GAIN (sens.) GAIN (total)
1032 10365 14087 18314

r]




HLHG REPORT

|I:IE'LIL'I'5

Results Output Page: e e
« Automatically creates a report |sesse oo e

* Contains critical design
information (per CSA Standard)

 Results page submitted to T N
Building Official ,:-;-f'}}:;m -
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i REVIEWING HLHG RESULTS

environmental
comfort association

VERIFY THE FOLLOWING:

Outdoor Design Temperature

Indoor Setpoint Temperature

Building Construction (R-Values & Glazing Coatings)
Building Assembly Element Areas

Building Floor Plan Area & Perimeters of Walls

N N N N N

Correct Orientation of Building
v Building Latitude

v Ventilation System

v Air Tightness

anical System

b= ilﬂ.ll.llulihliﬂ:ﬂiﬂllmlﬂ.ﬁ.lml Sl SPRTY

uuuuu

Bl e {1 i

i Hawiing Cenmite: | 1648 BTUN o e i §

i § 1oyt S R | T N ot N Rl B P e S e DO T VR R M B R e b el U] T

y T et Sy L o P Ay sy s 0 et e e |7 o o et v e s s D b
T e o o g | b FER [ TR MR

™™~ o h.
Mamingl Casfing Ceamitp: BRI TLH e Gy e i
T e e O oy 8
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armrg ey b o ek e — T b L
o
P (o pmsbrop e e e e ey ey e BT s e R F s e e L e Proma B o o Sy me e o ey e
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W e T e e e e T o am Sareng g
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CALCLILATHINS PERFOARBED BY
- = =5
errm e . Amivr Db
o A = S
ol = e e . s 1 - e
b A s i
22 =
- o el
e ——
= P —
= _-.-":'_.,_' g
A =—r
& . T
e i o -
TECA HEAT L0 E HEATGAIN CALCULATOR Vi os e
e T e
Thiscaloalatss 5 CIAFI vacitiad @ 0202002020000 | BF Y sumimn riss s i)




BUILDING ASSEMBLY ERRORS

BUILDING ENVELOPE ELEMENTS
WALLS

Ensure Building Construction Elements |-
(R-Values & Glazing Coatings):

CEFLINGS

LT L B Ly

INTERIOR FOUMNDATION YWALL
EXPOSED FLOOR

Meet Code Requirements

* Match the Architectural Plans A
* Are NOT Modified During Construction [ —
* Noted onthe HLHG Report .

FOUNDATIONS




Windows & Skylights are often the highest heat I 4 ==
loss and heat gain components. H@;ﬂ g |

. . . . . . a Laundry

* Mistakes inputting window sizes can resultin 69 BTUH —
. . . =" 644
equipment sizing and poor distribution systems
* Skylights have a huge impact and must be included w .
HEAT GAIN x g - = Bedroom 2
COMPOMENT ; ~ E hf_:, E E- » 7 z ~T
st | . B B S %’ : E(EE & 2|32 E 4,669 BTUH
: 8 2 E= @ |8a F P |87 L
ROCM MAME WAL, CEL FLE. WM. DR. LEAK, WVENT. DIST. INT. SENS. TOTAL C
(W1)Bath w1 4 1] 4 5
(#2)Bed #1 19 1 1857 & 464 23446 3030 H
{R3}Entrance - Basament 8 410 1 420 545 I: : 1 D
{Rd}Kitchen B Living 138 3524 455 i3 155 AR TiTA 9332 I“-F!'F!'_]
(#5)Bath #2 27 25 1) 53 89 ?‘_ ;f’
(FEjHall & Laundr 34 &1 339 2 495 &44 — ]
{#7jBed #2 ' 53 127 28714 10 i55 358 35492 4669 ﬂ ! "'F
WaL CEl, ELR, WIN, DR LEAK, VEMT, DRIST. [NT, SENS, TOTAL )
TOTAL BUILDING 293 213 1 8664 €65 33 773 3446 14087 18314 \_____,_, LEVEL 2 FLOOR PLAN
MINIMUM INSTALLED OUTPUT CAPACITY: | 14651




i BUILDING ORIENTATION ERRORS

environmental
comfort association

LHEAT GAIN & - -
. . . COMPONENT = |3 §F |82 _, g B
Orientation Exa mple. BREAKDOWN,(BTUM) g . (B35 |2 & 3 38 § % BEE
i Z & |E2 |8 & 3 58 E 5 5%
= [m =5 = A e | = G = - =3
b b M M RO NARAE WAL, CEl. FLR. WL DR, LEAK. WEMT. DM5T. INT. SENS. TOTAL
* 20 X 20 BUIldIng [#1)Morth 1 58 534 1 1 77 202 1475 1918
[#2]East 39 54 1432 37 i Fi g02 2447 318l
o . [“’3]5I‘.'H.I“I 12 =1 1072 12 1 i BO2 2035 2645
d 1 Door & 1 WIndOW per Slde [ est LY =] 1432 7 1 I B2 2447 5181
WAL CEl.. FLR. WIN. DR LEAK, VENT. DI5T. [NT. 5SEMS. TOTAL
TOTAL BUILDING g1 237 4453 a7 3 309 3207  B404 10925
RAINTRALA INSTALLED QUTPUT CAPACITY: | E74D
Solar Heat Gains: -
HEAT LOSS COMPONENT oz s | 2
BREAKDOWN, (BTUH) *x 2 | €|, B|E 2%
» Heat Gain calculati heavil : s B3| % 0§ : & @
ea aln calcutations are neavily — : = § [£3 : = 2 E|E 3
= o = == - o u = a =y
1 1 1 1 1 ROOM MAME waL.  CEl FLR. |WIN. |DR. FMD. LEAK., WVEWT. DT, ADD. TOTAL
Impacted by building orientation s = g i B BB M et
[#2}East 196 Kl rig ias 265 28 202 1648
M WS h 196 a0 T1E 188 i B 202 1638
» Heat Loss calculations are NOT ] s i . = oz s i o i ien
. ) . >
pacted by orientation. WAL CEL. FIR. WIN. DR END. LEAK VEWT. DIST. ADD. TOTAL
TOTAL BUILDING TES 361 2ET3 T52 1062 111 EOT7 6751
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OVERHANGS

* 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 wpdth af owerbang
|
Di=—Pegd drog _
.F-"'--.

& Al arde ’
o shac f
line _F‘_,.-""’

[ .-“"f

wirsdnw _..--""--f

o heighl ---____.-" W ==t ey il

F shade factor

Direction window faces

North latitude, degrees

40 45 50 55

East/West 0.8 0.8 0.8 0.8
Southeast/Southwest 1.3 1.1 1 0.9
South 2.6 2 1.7 1.4

S=Fx0
Shaded area = W = (5— D} (should not exceed H x W)

Unshaded area = H x W — (shaded area)
Note: If [ > 5, then shoded areg =0
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BLINDS & SHADINGS

Blinds & Shadings can be included to reduce Heat Gain loads

WARNING: | do not recommend!

» Relies on user input

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. .50 0.55 0.57 0,680
Interior reflectihve metallic 0.35 Q.37 0,440 .44
blinds or screens

Exrerior rodl shutters and see Motes zee Motes see Motes tee Mobes
sereen shadings 1) and 2] 1) and 2} 1} and Z) 1) and 2}

shagle

1)  Between pane reflective metallic Blinds, and esterdor thutters grd scrgen shoalings could generally be treated
s wolls with respect o solar galn, since the amawnt of sofar transmitted s o smaill part of the lood. T thert
cose, bhe insulation walue of the shade should anly be added fo the Inadation value of the external shutter ar

2} For exterior shutters ard serecn shodings, use manofacturer's dota when avelloble, To aocount for both solar
and conductive gains, refer to Guidelines for Effective Residentiol solar Shoding Dewvices”, Loowad] A,
Nertional Research Cownell of Comadln, March 2010, IRC-RR-300.




i VENTILATION ERRORS

environmental

comfort association

* Onlythe Principal Ventilation System to be included

* Do notinclude all ventilation fans in the dwelling

* Select the correct type of ventilation (HRV or Bath Fan)
* HRV efficiency impacts the load

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, 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 &0 75 B9
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 75 89 104 119 136

| a6l - 700 a2 49 3 64 /1 6039 - 7535 89 104 119 136 151
=700 49 1 64 71 78 > 7535 104 119 136 151 166




SHORT BREAK!

FOLLOWED BY EXAMPLES

N



CSA F280 HLHG EXAMPLE

Site Information:

* Vancouver, BC
e -7°C Winter Design Temperature
 28°C Summer Designh Temperature

« 3 Story, 3,067 ft> detached home

* Indoor setpoint temperature modeled at 26°C for cooling
* CSA F280 specifies indoor setpoint of 24°C for cooling

* Net Zero building assemblies
e 50ccupants

HRV: 110 CFM with 82% ASE

window shades included



BASEMENT PLAN

Heat Loss (Heating): e e
4,477 BTUH U ez

E I,
EEEEEEEEEEEEEE
BBBBBBBBBBB
EEEEEEEEEEEEEEEE

2,618 BTUH \/w
133 BTUH
0. |\

REA 5466 FT’ 1 ,859 BTU H
ol 12 BTUH |7

Heat Gain (Cooling):
145 BTUH

*Mostly below grade

EEEEEEEEEEEEEE




MAIN FLOOR PLAN

2-0"x6'=0" 2I-0"x6~0"
1 Il 11 |

Heat Loss (Heating):

5,996 BTUH 1,812 BTUH
: - 2,790 BTUH
Heat Gain (Cooling): -
9,759 BTUH gizlﬁeglsrﬁ 82 BTUH
/736 BTUH —er— N
o) (1] !g 807 BTUH
; 171 BTUH

321 BTUH i CEIL 111 :—'T @mc:ﬂm y
69 BTUH %/ 85
f

> @. 103.7 FT°
1,696 BTUH ¢ F4 R
Il 857 BTUH |4 1= | 1,233 BTUH
//’ .E A 124 FT % |V )\é& _:__ A 1847 FT T 2

(! m
YV (| 2,040 BTUH | 2,738 BTUH |




TOP FLOOR PLAN

Heat Loss (Heating): 7

347 BTUH
< 48 BTUH

14
: 3 ® s
o SO = WG, - SECOHD_FLOOR
) Joll wsazerr || wm ||l |ermETR 154 T

§ ARER 1176 FT-
w0 1" CEILING HEIGHT1 8'-1*
b3 ,E = 1&* RODF OVERHANWG
J 12* TROP TO WIMIOWS
e AL D =3

Heat Gain (Cooling): o v PR—
3,758 BTUH

|| 625 BTUH o @

A 3053 FT’

5 HEe.| 964 BTUH
FLOOR: 2643 FT
IEM ;

159 BTUH | | & i ﬁ o p——prrE—||
265 BTUH N N r
® \J = | 471BTUH
59 BTUH LRI, VT
} 387 BTUH
I

12-3 172"

36'-9"

'Q'. M L1004 FT®
. f 883 EXPOSED

@ T E}(PEISED FLOOR: i
BATH FLOOR: 08 FT° | |48 Fro o
& 643 FT? .
N J == [®
rQ I+ [ —_— —p—
77 aN

7-7 1,2
A
4

10"

2'-0ix3 -6

267 BTUH

-

- (), saks 1,240 BTUH W
116 BTUH ]l I TN
= 1] 748 BTUH iy . T ﬁ_ ! qnzu 565 BTUH
P e i J f8[ 504 BTUH
E A'E%E%%ug?% ] | #1803 FT® Eo‘:;
qu‘\

=/ M 343BTUH || ... || |[1,072BTUH]|
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Vancouver:
Temp. @ -7°C

Heat Loss:
16,115 BTUH

HEAT LOSS S

ROOM NAME
(#18)BASE AREA 1
(#18)BASE AREA 2
(#18)FAMILY
(#1B)NOOK
(#1B)KITCHEN
(#18)POWDER
(#18)ENTRY
(#18)LIVING
(#18)STAIRS
(#18)DINING
(#18)W.I.C.
(#18)MASTER BEDROOM
(#18)ENSUITE
(#18)BEDROOM2
(#1B)BEDROOM3
(#18)BATH
(#1B)LAUNDRY
(#18)BEDROOM4

TOTAL BUILDING

76
58
542
162
56
6/
138
320
163
252
143
335
55
252
212
84

207

85
10

92

45
272
89
160
125
56
72
124

CEl.

269

FLR.

153

845
426

183
6E81
204
445

516
255
653
306
89

204

UMMARY

334

110

b4

DR.

D. LEAK. VENT.
1262 803 324
1001 570 230

242 98
98 40
9

11

108 a4
165 &7
76 31
135 46
35 14
162 66
47 19
124 o0
75 30
27 11
16 B
63 25

FND.

LEAK. VENT.

ADD. TOTAL
2618
1859
1812

736
69
32

BO7

1233

565

857

347

1620
471
1240

748

267
159

623

ADD. TOTAL

1130

275

509

2262 2747

1110

16115




HEAT GAIN SUM MARY

environmental

RUlEl ROOM NAME WAL. CEI.  FLR. WIN. R. LEAK. VENT. DIST. INT. SENS. TOTAL
(#18)BASE AREA 1 7 88 P & 103 133
o | (#18)BASE AREA 2 9 0 1 10 12
Va ncouver. (#18)FAMILY 27 50 706 14 a5 1305 2146 2790
#18)NOOK 8 6 216 4 13 247 321
Te m p * @ 28°C :#IE:HITEHEN 1305 1205 1696
(#18)POWDER

(#18)ENTRY 122 2 7 132 171
(B1B)LIVING 29 715 13 43 1305 2106 2738
Heat Gain: (#18)STAIRS 21 54 286 6 21 388 504
(#18)DINING 20 226 4 14 1305 1569 2040
1 3,659 BTUH |#sw.c 8 26 1 2 37 a8
(#18)MASTER BEDROOM 26 159 504 12 40 741 964
*Indoor temp (#18)ENSUITE 52 225 : 16 298 387
@ 260 C (#18)BEDROOM2 24 94 648 14 44 824 1072
(#18)BEDROOM3 17 73 156 4 14 264 343
(#18)BATH 4 33 45 1 5 89 116
(#12)LAUNDRY 42 1 2 45 59
(#18)BEDROOM4 13 73 104 3 11 204 265

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

TOTAL BUILDING 212 663 4041 88 285 5218 10507 13659




SINGLE ROOM CALCULATIONS ‘

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.

N




e Must be afinished room

B'=0"x6*=0" 2'-0rx6'—0"
11 11 11 1|

e Canthisroom be isolated

* Window shades available ® e
 Consider occupant comfort L
13-71/2
: T ;& L0
* How is the ventilation in the room g b Qe
QO
* How will the occupants use the room _— ysmazs
 Consider how many ft? per occupant 4o M
i & 1424 FT° 7 22 AIL%E?I'LFRT%
h | \




How to Model a Single Room to HVAC DC & TECA Standard:

Calculate heat gain on the single room (must have doors)

Interior surfaces assumed to be at outdoor design conditions

Include all dwelling occupants in the single room

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

Indoor setpoint temperature of minimum 26°C
* CSAF280 recommends 24°C

Include ventilation system

15-5 12

Msshp

5 m7EE FT°
PoOCEIL UUFT (GMOCHEN
A 198! :




SINGLE ROOM: FAMILY ROOM .

=0 %6 =" 2=l 6’0"

Family, Kitchen & Nook for Single
Room Cooling:

55 1/2"
:
|
¥
g

* High occupant comfort level
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* Cools alarge area
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* Requires doors to be added!
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i FAMILY ROOM COMPARISON

environmental

ROOM NMAME WAL. CEl. FLR. WIN. DR. LEAK. VENT. DIST. INT. SENS5. TOTAL . ° o
[#18)BASE AREA 1 7 88 2 5 102 133 Famlly & Kitchen Heat Gain:
(#18)BASE AREA 2 9 0 1 10 12
(#18)FAMILY 27 50 706 14 45 1305 2146 2790 4,807 BTUH
(#18)NOOK 8 6 216 4 13 247 321
(#18)KITCHEN 1305 1305 1696
(#18)POWDER
(#18)ENTRY 122 2 7 132 171 . . .
(#18)LIVING 29 715 13 43 1305 2106 2738 Famlly & Kit. as Slngle Room:
(#18)STAIRS 21 54 286 6 21 388 504
(#18)DINING 20 226 4 14 1305 1569 2040 || 0,988 BTU H
I:#IE]W.I.E. 8 26 1 2 37 48
[#18)MASTER BEDROOM 26 159 504 12 40 741 964
(#18)ENSUITE 52 225 5 16 298 387
I:#IE]BEDRDDMZ 24 94 48 14 44 824 1072
(#18)BEDROOM3 17 73 156 3 14 264 343
(#18)BATH 4 33 a5 1 5 89 116
(#18)LAUNDRY 42 1 2 45 59
(#18)BEDROOM4 13 73 104 3 11 204 265 || CSA F280-12
WAL ~CEL FLR. WIN. DR LEAK. VENT. DIST. INT. SENS. TOTAL || 4o . temperature is 26°C rather than 24°C
TOTAL BUILDING 212 663 4041 88 285 5218 10507 13659

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

Family, Nook & Kitchen 273 2932 920 107 13 285 3924 8452\ 10988
-




Why not use the basement
for cooling?

BASEMENT PLAN

Must add internal loads
 Add 3,924 BTUH

Heat transfer from above ;
No doors to stairs

Poor occupant comfort

Does this area even

require cooling? @

.

/—\—l l—‘ L' 4614
I Il
| 1l

BiJIL'DIHG ENVELIPE
SFECIFICATIDNS, EQUIFHENT, &
OTHER INFORMATIIN ACCORDING TO
WINTAGE DF HOUSE MWODEL,

BASEMENT <INTERIORD
PERIMETER 1537 (NT.»
AREAr 972 FT {NT.)
CEILING HEIGHT: 7'-9*
JOIST SPACEY 9.23°

DEFTH BELUY GRADEN &-9°

133 BTUH

®

BASE AREA Q1

AREA 5466 FT’
PERIMETER: 86.7
FT

121"

FRINT IOIR FACES SOUTH

\\/

18=-11"

=/

12 BTUH

BASE ARFEA 02
& 4232 FT*
PERIMETER! 66.6
FT

-1 1/2°

| U S—




WHEN COOLING IS REQUIRED ‘

Move the same house to different locations!

Site Information:

« 3 Story, 3,067 ft? detached home

* Indoor setpoint temperature modeled at 26°C
* Net Zero building assemblies

* 50ccupants

e HRV: 110 CFM with 82% ASE

I e No window shades included



HEAT GAIN COMPARISON

CSA F280 will always return a heat loss & heat gain value for the peak load

HEAT GAIN COMPARISON TABLE
I HEAT GAIN CALCULATED
(REQUIRED COOLING LOAD)
LOCATION DESIGN TEMPERATURE LATITUDE
[BTUH]

Alert, Nunavut 13°C 82.48 5,382

Baker Lake, Nunavut 23°C 64.32 10,774
Corner Brook, Newfoundland 26°C 48.95 12,480
Dawson City, Yukon 26°C 64.07 12,587

Toronto, Ontario 31°C 43.65 15,441
Vancouver, British Columbia 28°C 49.25 13,659




thermal
environmental
comfort association

Alert:
Temp. @ 13°C

Heat Gain:
5,382 BTUH

ALERT HEAT GAIN EXAMPLE

ROOM NAME
(#18)BASE AREA 1
(#18)BASE AREA 2
(#18)FAMILY
(RLIB)NOOK
(#18)KITCHEN
(#18)POWDER
(#18)ENTRY
(R1BJLIVING
(#18)STAIRS
(#18)DINING
(#18)W.L.C.
(#18)MASTER BEDROOM
(R1B)ENSUITE
(#18)BEDROOM2
(#18)BEDROOM3
(#1B)BATH
(#18)LAUNDRY
(#18)BEDROOMA4

TOTAL BUILDING

WAL. CEI.  FLR.

13

11

0w s o

WIN.

o

275

4&
363

180

259
113
330

DR. LEAK. VENT. DIST.

-10

DR. LEAK. VENT. DIST.

INT.

1305

1305

1305

1305

-882

-1851

SENS. TOTAL
-6 -B
1122 1458
0 -1
1305 1696
=30 -39
1068 1388
-122 -158
1305 1696
-2 -3
=181 =236
-78 -101
=223 -289
-6 -7
-3 -3
-3 -4
-6 -7

SENS. TOTAL

4140

5382




COOLING REQUIREMENTS ‘

Why does Alert still require cooling?

* Theinternal loads from CSA F280
* Occupants: 70 W (240 BTUH) per person
* Electrical loads: Minimum 800 W (2730 BTUH),
4 W/m? (1.27 BTUH/ft?) if > 200m? (2150 ft?)

* No credit for thermal mass of building

* Below grade elements do not get free cooling from soil temperature

I e CSA F280 only allows for calculating peak loads




WHEN COOLING IS REQUIRED‘

CSA F280 will always output some cooling requirement

* Cannot provide an answer on when cooling is not required

* Does not allow for passive cooling
e Cannot open awindow in the model

. (&)




i BSSB INFORMATION BULLETIN

environmental
comfort association

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 CSAF280, not HOT 2000

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

dards/bulletins/2024-code/b24-08_overheating.pdf

Information Bulletin

. —— s wve) detald Sadery SLareisrvh B anin
BRITISEH 1 i, Gl T (i

Mgl < i nIRIA e Bt VS

' g
..... WP Fatn ek B a.'l_-l-.r\lﬁl'u'.,-'l-:

Ko, B4
Agwril T8, F3

Protection from Overheating in Dwelling Units
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BSSB INFORMATION BULLETIN ‘

Protection from Overheating in Dwelling Units

“Designers following Part 9 are required to provide sufficient information
to demonstrate that a minimum of one living space in each dwelling unit
meets the 26°C indoor design temperature requirement through passive

and/or active measures as per CSA F280.”

BRITISH
COLUMBIA




BSSB INFORMATION BULLETIN

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.

Note: CSA F280 was not designed to determine if cooling is required, only to

provide a peak load

N



¥  COOLING REQUIREMENTS

environmental

comfort association

How do you prove cooling is not required?

* Simulation data must be provided

JUNE 2021 TEMPERATURE CHART - VANCOUVER AIRPORT

34 — P
. [LEELE BPEEEE .
* Weather data i T DR i
28 + 83
. . EQ
* Building thermal mass “ 7\ "
* Propagation of heat transfer - 2 NY (o
. E e S
e Complex analysis! - -
. . . T —tiwterned [ o
Engineer required? ; —wnTerote)  § g
T e
<31 I I | | [TTTTEZ

DAY [JUNE)



REVIEWING A SINGLE ROOM .

Errors in Modeling:

* |sthe heat gain calculation performed on the entire dwelling, not just
the living room?

 |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?

* Have the internal loads been distributed to multiple rooms?

* Avoid these errors by following TECA & HVAC DC's guidelines!

.
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COMMENTS ON FUTURE AMENDME

* CSAF280is notdesigned to answer if cooling is required

ode of Canada 20

* NBC is considering adopting cooling requirement

* The NBC is considering whole house cooling
» Rather than allowing a refuge room

* Cut-off temperature for outdoor design temperatures below 26°C == —

« BCBC will likely modify the cooling clause in the future

British Columbia
BUILDING CODE

2024

.- Single room cooling guidelines may be adopted in the BCBC




HOME PERFORMANCE ‘

STAKEHOLDER COUNCIL

HPCN HVAC Registration Requires Training:

@HPSC

HOME PERFORMANCE
 House as a System (HPSC) STAKEHOLDER COUNCIL

e HLHG Certification

* Principals of Moving Air

HPCN membership required for many rebates

mmdes.co/g/updated-home-performance-contractor-network/231461


http://homeperformance.ca/

thermal
environmental
comfort association
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Calculation Methods

Calculation Methods & Program User Manual
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QUESTIONS & COMMENTS?‘

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

. email: tbackus@teca.ca
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