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Outdoor Air Quality
Natural M echanism s

Industrialization Population

O utdoor air quality is 
affected by m any 
variables and is 

generally worse in 
urban areas
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M any buildings are 
failing their 

occupants by having 
unacceptable indoor 
air quality and leaving 
occupants vulnerable
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Sensors and M onitoring

Air quality sensors 
and m onitoring are 
vital to identifying 

pollutants and to help 
understand pollutant 

sources
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Reducing Pollutants

Avoid High VOC Products

Avoid Tobacco Products

Prom ote Building Policies

Reducing pollutants 
contributes to a  
healthier building



Cleaning the Air

M echanical Filtration

Air Scrubbing

UV Light System s

Bipolar Ionization



Increasing Fresh Air 

Natural 
VentilationM echanical 

Ventilation
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Increasing Fresh Air with Natural Ventilation

Introduced natural ventilation

Increasing the fresh 
air to a space can 
have m any benefits, 
but you m ust use the 

right approach



Increasing Fresh Air with Natural Ventilation

Introduced natural ventilation
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W hat’s com ing up in IAQ?

M ore Stringent 
Regulations

Greater Awareness 
on Health Effects

Econom ic
Trends

M ore awareness will 
drive new changes in 
both policies and the 
econom y focused on 
incentivizing better 

air quality
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The Basics

• A device that recovers energy from  indoor or outdoor 
spaces while providing this space with m ore fresh air. 
During this process, it recovers heat to m inim ize 
heating/cooling loads in the space it is serving. 

Heat/Energy Recovery
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• A device that recovers energy from  indoor or outdoor 
spaces while providing this space with m ore fresh air. 
During this process, it recovers heat to m inim ize 
heating/cooling loads in the space it is serving. 

Heat/Energy Recovery

• HRV (typically plastic or alum inum ) system s recover only 
heated or cooled air, depending on the season, while 
ERV (typically paper or polym er-based) system s recover 
heat and relative hum idity.

• ERV = Sensible & Latent Recovery
• HRV = Sensible Only Recovery

HRV vs ERV?



The Options
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Balanced Ventilation with Energy Recovery

Hum idifies in winter and dehum idifies in sum m er.
Reduces energy costs and provides fresh air and optim al indoor com fort. 



M etrics of Perform ance

RUN AROUND 
LOOP

HEAT PIPE FIXED PLATE W HEELS M ETRIC 
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contam ination
Low m aintenance 

High flow rate 
Com pact size 

Application 



Heat Recovery Ventilator M arket: M etro Vancouver



• BC Building Code (BCBC) is a provincial 
regulation that governs how new construction, 
building alterations, repairs and dem olitions 
are com pleted.

• Prescribes ventilation requirem ents based on 
dwelling type

• This typically references ASHRAE 62.1 or 
62.2 

• Applies province-wide
• Carbon pollution standards for new 
construction are stated

BC Building Code: Ventilation Requirem ents



Ventilation Standards: ASHRAE 62.1



ASHRAE 62.1 M INIM UM  VENTILATION RATES: VRPASHRAE 62.1 M inim um  Ventilation Rate Procedure

• Assum e: 30 students in a 30’ x 30’ x 9’ classroom

• ASHRAE 62.1: 30 x 10 cfm /person + 0.12 cfm /ft2 x 900ft2 = 408 cfm

• Air Changes/Hour: (408 x 60)(30 x 30 x 9) = 3 ACH



Healthy Buildings



ASHRAE Standard 90.1: Energy Efficiency

The standard that provides m inim um  requirem ents for energy 
efficiency in buildings

6.5.6.1 Exhaust Air Energy Recovery. 

Energy recovery system s required (by table 6.5.6.1) shall have at least 
50% total ratio. 

(This) shall m ean a change in the enthalpy of the outdoor air supply 
equal to 50% of the difference between the outdoor air and return air 
enthalpies at design conditions.



BC Energy Step Code

• Optional com pliance path in the BC Building Code that 
m unicipal governm ents can use to incentivize a level of 
energy efficiency in new construction.

• Depending on building type, there are 4 to 5 Steps in 
the Code

• Step 1: Standard BC Building Code

• Step 4/5: Net zero design (sim ilar to Passive House)

• M unicipalities adopt each step on their own accord

• Design to encourage a perform ance approach vs a 
prescriptive approach

• Provincial BC Energy Step Code has accelerated the 
level of step code required for Com m ercial and 
Residential buildings by 20% for 2022.



BC Energy Step Code – Adoption Tim eline



BC Energy Step Code & Energy Recovery

• Step Code does not require m inim um  levels of heat recovery efficiency since it is a perform ance approach 
m etric

• W hen achieving higher efficiencies on a HRV or ERV, the envelope and glazing doesn’t have to be as robust

• Prim ary m etric of focus is the TEDI & TEUI

• By 2032, m arket for High-Efficiency HRV’s (>75%) to achieve over half of HRV sales in M etro-Van

Generally, Step 3 requires >75% SRE and Step 4/5 requires >80% SRE for H/ERVs.

*Provided by BC Housing, HRV assum ed to achieve 65% SRE at 97 cfm  per suite: 
https://www.bchousing.org/sites/default/files/rcg-docum ents/2022-04/Heat-Recovery-Ventilation-Guide-
M URBs.pdf



Understanding TEDI & TEUI

How m uch heat does a building require?

The Step Code TEDI and airtightness testing requirem ents ensure that the 
building loads are reduced to a reasonable level.

TEDI (Therm al Energy Dem and Intensity)

How m uch energy does a building consum e?
The Step Code TEUI requirem ents ensure that the building equipm ent
and system s use energyefficiently.

TEUI (Total Energy Use Intensity)

For buildings attem pting to achieve a low TEDI, heat recovery from  
ventilation air is essential.



HRV Im pact on TEDI

*https://edgesustainability.com /im provem ents-to-tedi-and-the-associated-im pacts/

• Com paring the 3 big losses
• Ventilation: ~40%

• Envelope – Infiltration: 
• Envelope – Assem blies: 

Step 2 M URB

• TEDI Requirem ent = 45kW h/m 2/year

Step 4/5 M URB (or Passive House)

• TEDI Requirem ent = 15kW h/m 2/year

• 1995 Canadian National Household 
Average:325 kW h/m 2/yr

• 2015 Canadian National Household 
Average:203 kW h/m 2/yr

Com pare the big 3 losses

• Ventilation (~40% of TEDI)

• Envelope – Infiltration

• Envelope – Assem blies



HRV Im pact on TEDI

*Report by M orrison Hershfield
**Zone 4: Vancouver, Zone 5: Kam loops/Penticton, Zone 6: Prince George, Zone 7a: Dawson Creek

• For Step 4/5, TEDI 
Requirem ent = 
15kW h/m 2/year

• In Clim ate zone 4, 
im plem enting a high-
efficiency HRV provides 
the following contribution 
to the overall TEDI score:

• 60% SRE: 8.5 kW h/m 2

• 70% SRE: 6.2 kW h/m 2

• 80% SRE: 4.0 kW h/m 2

• 90% SRE: 1.8 kW h/m 2
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Greater Awareness on the Im pact of IAQ on Health



Healthy Buildings and Cognitive Function

Associations of Cognitive Function Scores with Carbon Dioxide, Ventilation, and Volatile Organic Com pound 
Exposures in Office W orkers: A Controlled Exposure Study of Green and Conventional Office Environm ents



https://www.forbes.com /sites/jam iehailstone/2022/10/21/can-energy-efficiency-for-buildings-and-indoor-air-quality-ever-be-reconciled/?sh=3431f5651edf



Yes: Increase Ventilation Rates with a Low Energy Penalty

High Efficiency Energy Recovery Ventilation

Less Fan Energy: ECM  Fans, Lower Pressure Drop from  Short Duct Runs 

Free Cooling with Bypass and Natural Ventilation

Heat-Pum ps with a High COP

Sm art Controls: Dem and Control Ventilation

50

“Increase ventilation rates from  20/cfm /person to 40 cfm /person with a cost of 
less than $10/person/year”

Joseph Allen



Im portance of Relative Hum idity



Im portance of Relative Hum idity

Healthy indoor 
spaces with greater 
productivity and 
wellbeing are 

achievable at low 
costs



CFD Analysis: Traditional Overhead Ventilation



CFD Analysis: Traditional Overhead Ventilation

Indoor Air Quality
affects everyone
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Innovative 
Fitness Studio 
Ventilation 
Retrofit

Average CO2 Levels 
dropped from  2000 ppm  
to 800 ppm  after 
installing the system



Innovative 
Fitness Studio 
Ventilation 
Retrofit

Average CO2 Levels 
dropped from  2000 ppm  
to 800 ppm  after 
installing the system

fig 1. CO2 Average Before and After Installation 

fig 1. CO2 Peaks Before and After Installation 



Healthy Buildings and Cognitive Function

Associations of Cognitive Function Scores with Carbon Dioxide, Ventilation, and Volatile Organic Com pound Exposures in 
Office W orkers: A Controlled Exposure Study of Green and Conventional Office Environm ents

https://pubm ed.ncbi.nlm .nih.gov/26502459/



Ask yourself how you can 
im prove the health of the 

buildings you’re in.


