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• Certification Body & Trade Association for the North American 
Residential Ventilation Industry 

• Over 50 Members
• ANAB (ANSI) & SCC Accredited
• Founded in 1955
• Certified Product Directory (CPD)

• Over 3,500 certified product models
• NOT LISTED = NOT CERTIFIED

• HVI Publications
• Certification, Airflow, Sound, Label & Logo…

HVI Core Purpose:
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HVI Product Categories
• Product Categories include:

• Bathroom Exhaust Fans
• Kitchen Range Hoods
• Inline Fans
• Heat & Energy Recovery Ventilators (H/ERVs)
• More…

• Certified Ratings include:
• Airflow
• Sound
• Energy-to-run-fan (Power)
• More…
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HVI Core Values

Impartiality

Integrity

HVI Core 
Values

Transparency

Rigor

Involvement

Competency
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HVI Stakeholder & Partner Organizations
Stakeholder Organizations:
• American Society of Heating, Refrigerating and Air-Conditioning 

Engineers (ASHRAE)
• California Energy Commission (CEC)
• EPA ENERGY STAR
• EPA Indoor airPLUS
• Department of Energy (DOE)
• International Code Council (ICC)
• Indoor Air Quality Association (IAQA)
• Residential Energy Services Network (RESNET)
• Energy & Environmental Building Alliance (EEBA)
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Healthy Air Research & Certification Authority 
(HARCA)

• HVI affiliate
• Provides oversight and risk assessment of the HVI Certified Ratings 

Program
• Founded in 2015
• Governed by a balanced BOD of industry stakeholders:

• Manufacturers
• Contractors/Installers
• Trade Association
• Building Science
• Industry Education
• Testing Laboratories

• Providing partial funding for IAQ Sensor ASTM standard development
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HARCA Mission

Healthy Indoor Air

Promote Educate Research Inform
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Regulatory 
Considerations
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“Why do we need codes and standards in ventilation?”
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Without them, we would revert to the wild west!
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Codes tell you WHAT to do…
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Standards tell you HOW to do it… (typically minimal)
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ASHRAE 62.2-2016 rate ~ 0.3 – 0.35 ach

Source: Ventilation Rates and IAQ in National Regulations, Nejc Brelih, AIVC Conference, October 2011, Brussels, Belgium.

Courtesy: Rick Karg

European Ventilation Rates
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• Structures have become tighter with lower infiltration rates.

• In early 1900s, there were approximately 50 materials used for 
construction. Less than 100 years later, this list has grown to about?

• High moisture can trigger asthma attacks.++

+ Raw GJ. Sick building syndrome: a review of the evidence on causes and solutions.
HSE Contract Research Report no. 42. Building Research Establishment, Garson Watford, 1992.
++ ERT Associates. Asthma and weatherization in Maine. National Center for Heathy Housing, 2006.

55,000!+

IAQ and Ventilation in Perspective
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• How much water do we drink daily?
• 4 lbs.

• How much food do we eat daily?
• 4 lbs.

• How much air do we breathe daily?
• 31 lbs., 405 cu ft

Trivia
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• What always comes to mind
• Moisture and Mold
• Odor

• What often comes to mind
• Carbon Monoxide
• Carbon Dioxide
• Radon

• What occasionally comes to mind
• Particles (PM2.5)
• Nitrogen Dioxide
• Formaldehyde
• Ozone
• TVOC or SVOC

Why Ventilate - Contaminants
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 Analysis of captured gases found more than 
twenty-five (25) volatile organic 
combinations which included seven (7) 
hazardous pollutants. Two of the chemicals, 
acetaldehyde, and benzene are grouped as 
carcinogens by the Environmental 
Protection Agency.

 Interestingly, there are no regulations on 
dryer vent emission. According to the 
research study, emission from the dryer 
vents (using the top five brands of laundry 
soap detergent) in the Seattle (Washington) 
area alone would constitute six percent 
(6%) of automobile emission of 
acetaldehyde.

Source: 11 APR, 2016 author: Dr. Don Colbert

IAQ – It does not stop there
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CO2 - Surrogate or CoC?
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• At rest, humans generate 200ml of CO2 per minute and 4.0L/min at maxima exercise 
(Williams 2009).

• Respiratory Acidosis occurs few mins after exposure to CO2

• Leads to Pulmonary Response
• CO2 is a potent vasodilator of cerebral blood vessels
• Elevated CO2 levels lead to Renal Calculi

Source: Chronic Exposure to Moderately Elevated CO2 during Long-Duration Space Flights

Effects of Prolonged CO2 Exposure
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Source: Satish et al. (2012) Is CO2 an Indoor Pollutant? Direct Effects of Low-to-Moderate CO2 Concentrations on Human Decision-Making Performance
Source: Allen et al (2015) Associations of Cognitive Function Scores with Carbon Dioxide, Ventilation, and Volatile Organic Compound Exposures in Office Workers

CO2 Friend or Foe – Continued Research
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US DOE Ventilation Study
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US DOE Ventilation Study
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METHODS TO ENHANCE IAQ

 Minimize Chemical Pollutants

 Moisture Control

 Filtration

 Proper Maintenance of HVAC Systems

 Improved Ventilation – Simplest and Most 
Cost-effective Method

“Ventilation is providing for acceptable IAQ through 
the simultaneous exhaust of stale air and supply of 

fresh outdoor air.”

Source: Institute of Medicine (US) Committee on the Assessment of Asthma and Indoor Air. Washington (DC): National Academies Press (US) ; 2000.

Enhancing IAQ
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 Asthma

 Damage to Liver Kidneys and Central Nervous System

 Spread of Communicable Diseases, e.g. SARS

 Body Nervous and Endocrine System Problems

Cost of Poor IAQ - DALY
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Source: Lancet 2012 Dec 15;380(9859):2224-60. doi: 10.1016/S0140-6736(12)61766-8

Estimated population averaged annual cost, in DALYs, of chronic air pollutant inhalation in U.S. residences; results for the 15 pollutants with the 
highest mean damage estimates. [Whiskers indicate aggregate uncertainty (95% confidence)]

Disease Burden by Various Risks
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Source: Logue et al., Assessment of Indoor Air Quality Benefits and Energy Costs of Mechanical Ventilation, June 2011, LBNL-4945-E

LBNL DALY and Disease Burden
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LBNL Study

“Overall. . .the number of reported statistically significant 
improvements in health with increased ventilation rates far 
exceeded the anticipated chance improvements in health.”

Ventilation Rates and Health
LBNL Indoor Environment Group, 2019
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Hot Topic 
COVID – Specific 
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Screening, Distancing, 
Barriers, Face masks

Ventilation

Filtration

Surface 
disinfection

Spot air 
cleaners

?

Measure to Reduce Viral Transmission Risk

• Use your existing HVAC system to 
minimize transmission risk.  

• First optimize the system that you 
have, then scope the most impactful 
measures to modify.

• Focus on ventilation and filtration to 
reduce the concentration of
airborne contaminants.

Exposure = Intensity + Duration + Frequency
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Screening, Distancing, 
Barriers, Face masks

Ventilation

Filtration

Surface 
disinfection

Spot air 
cleaners

?

Measure to Reduce Viral Transmission Risk

New CDC research shows that:
• The principal mode by which people are 

infected with SARS-CoV-2 is through 
exposure to respiratory droplets carrying 
infectious virus.

• Surface transmission is not the main route 
by which SARS-CoV-2 spreads, risk from 
surfaces is considered low.

• Surface cleaning with soap and water is 
enough to reduce risk in most situations. 

Exposure = Intensity + Duration + Frequency
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Parameters that impact transmission:

Transmission modes
 Close contact large droplets
 Long range aerosols
 Fomite transmission

Reducing the risk of viral transmission

• Temperature
• Relative humidity
• Air changes per hour
• Ventilation
• Particulates 

“Ventilation and filtration…can reduce the 
airborne concentration of SARS-COV-2 and 
thus the risk of transmission through the air”

– ASHRAE 
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Ventilation = Dilution of Aerosols
Without ventilation, the aerosols 
suspended in the air become 
increasingly concentrated over time.

15 Minutes2 Minutes 60 Minutes

This is why we get 
sick in the winter 

being indoors.
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Ventilation = Dilution of Aerosols
With adequate ventilation, the aerosols 
and CO2 is continuously diluted, reducing 
the intensity of exposure.

15 Minutes2 Minutes 60 Minutes
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Relative Humidity 40-60%

Call to Action:
• Don’t ignore RH as a design parameter
• Understand that ventilation will impact 

RH.

“Relative humidity of 40-60% in buildings 
will reduce respiratory infections and
save lives.”

– DR. STEPHANIE TAYLOR, 
40TO60.COM
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Key Take Away Points

“CDC recommends a layered approach to reduce exposures to SARS-CoV-2, the virus 

that causes COVID-19. This approach includes using multiple mitigation strategies, 

including improvements to building ventilation, to reduce the spread of disease

and lower the risk of exposure.”
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Ok, I get it, IAQ 
is important! 
So… whatcha 
gonna do 
about it?
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Ventilation Strategies 
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Negative Pressure
Exhaust Only Ventilation

Exhaust only ventilation 
can work in cold and dry 
climates, but should be 
avoided in hot, humid 
zones.
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Positive Pressure
Supply Ventilation

Supply only ventilation 
can work in hot and 
humid climates but 
should be avoided in 
cold dry climates.

©Home Ventilating Institute, Inc.



Selecting the Right 
Products with 
Performance 
Assurance through HVI
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Fan Curve Basics

The fan curve is the best way for a specifying 
engineer to accurately estimate the performance 
that a product will achieve as installed in a 
system with ductwork and terminations. 
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Common HVI and 
ENERGY STAR 
airflows at 0.1” and 
0.25” Static Pressure
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A Heavy Load – Duct End Terminations

Duct End Terminations –
Daniel Escatel Thesis
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http://oaktrust.library.tamu.edu/bitstream/handle/1969.1/ETD-TAMU-2011-05-9399/ESCATEL-THESIS.pdf
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What is the realistic 
“Power Zone” of 
common installations?
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What is the realistic 
“Power Zone”?
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At 0.375” w.g. Static Pressure,
some products will fail the 50 
CFM code minimum requirement, 
so it is imperative to work closely 
with your HVAC contractor and 
select the appropriate HVI-
Certified product.
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More Duct Termination Products need to be HVI-Certified
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Balanced Ventilation
HRV / ERV

Balanced ventilation with source control 
exhaust from kitchens and bathrooms
is becoming the common recommendation 
from building scientists.

Because homes are built more tightly, 
assuring that the system is balanced helps 
maintain IAQ and assists with moisture 
management across climate zones.
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Selecting the Right 
Energy Recovery 
Product(s) with 
Performance 
Assurance through HVI
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Have your compliance group 
verify that you are receiving 
products that are properly 
certified. Trademark 
violations may not be 
apparent with potentially 
underperforming or unsafe 
products that may expose 
you to liability.
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Moving Forward with New Metrics
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Range Hood Capture Efficiency – THE NEW METRIC
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Range Hood Capture Efficiency – THE NEW METRIC
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IAQ Measurement
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Thank you for joining us today.

Let’s move forward together, 

Making Indoor Air Healthier!
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