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IAQ & Ventilation



Indoor Air Quality is Important to our Clients

Air cleaners are a $1.2 
Billion industry

20% of households have 
someone with asthma, 
allergies or respiratory 
problems

ΧǇƻƻǊ L!v Ƴŀȅ Ŏƻǎǘ млΩǎ ƻŦ 
billions annually in lost 
productivity 

EPA



IAQ Control Strategies

REMOVE
SEAL

VENTILATE
FILTER

ŀƴŘ ƳƻǊŜΧΦ



L!vΧ²Ƙȅ ƛǎ ƛǘ ŀ ōƛƎƎŜǊ ƛǎǎǳŜ ǘƘŀƴ ŜǾŜǊΚ

Change in the
way we build
-Tighter

-More chemicals
-Air conditioning

Change in the 
way we live

-90% of time indoors

-5ƻƴΩǘ ƻǇŜƴ ǿƛƴŘƻǿǎ
-More moisture

Change in 
products we use

-Carpets &furnishings

-Cleaners & hygiene

-aƻǊŜ άǎǘǳŦŦέ ƛƴǎƛŘŜ



IAQ Control Strategies

1.Remove Pollutants

2.Source control

ωά{Ŝŀƭέ ƻǊ LǎƻƭŀǘŜ

ωLŦ ȅƻǳ ŎŀƴΩǘ ǊŜƳƻǾŜ ƛǘ ŦƛƴŘ ŀ ǿŀȅ ǘƻ 
isolate or seal it

3.Ventilate

ω5ƛƭǳǘŜ Ǉƻƭƭǳǘŀƴǘǎ ǿƛǘƘ άŦǊŜǎƘέ 
outdoor air

ωPoint source removal

4.Filter

5.IǳƳƛŘƛǘȅ /ƻƴǘǊƻƭΣ  ¦±DΣ ŀƴŘ ƳƻǊŜΧΦ



Ventilation system considerations:

ÁA ventilation system does NOT provide 
make-up air.

ÁA ventilation system does NOT provide 
combustion air.

ÁBalancedventilation systems are not 
affected by opening or closing windows.

ÁForced air heating (and cooling) alone does 
not provide ventilation.

HVAC and Ventilation



²Ƙȅ ŎŀƴΩǘ L Ƨǳǎǘ ƻǇŜƴ ŀ ǿƛƴŘƻǿΚ
Why natural ventilation is inadequate:

ÁIs minimized by better design and construction practices.  

ÁWill not be provided unless pressure differences are at work. 

ÁIs incapable of removing high moisture and contaminant loads.

ÁImplies cold drafts and discomfort during the heating season.

ÁIs not evenly distributed. Some areas may not be ventilated and others 
possibly over ventilated.

HVAC and Ventilation



Ventilation Strategies
may impact air leakage patterns

Positive Pressure
(Supply only)

ωIn cold climates can 
force moist air into 
building envelopes

Negative 
Pressure(Exhaust only)

ωIn humid climates can 
pull moist air into 
building envelopes

Balanced

ωBest in all 
climate zones

The tighter the house, the greater the pressure effect



How Much Ventilation?
ASHRAE 62.2 - 2013

Whole House -/ƻƴǘƛƴǳƻǳǎ ά/ŀǇŀŎƛǘȅέ

Based on # of occupants & size of home

CFM = (# of bedrooms + 1) x 
7.5 + (0.03 x cond. ft2)  

OR USE THE TABLE

Floor Area 

Sq. ft
# of Bedrooms

1 2-3 4-5

<1500 60 75 90

1501 - 2500 90 105 120

2501 - 3500 120 135 150

3501 - 5000 165 180 195

Controls moisture and common 
occupant pollutants



Local Exhaust Ventilation

ASHRAE 62.2 minimum requirements for bath rooms & kitchens

ASHRAE 62.2 Minimum Exhaust Flow Rate

Continuous Intermittent

Kitchen 60 CFM 100 CFM

Bathroom 20 CFM 50 CFM

For Gas Ranges recommend 100 CFM / 10,000 BTUs of burner capacity

HVI Kitchen Range Exhaust Flow Rate

Location of 

Range

Recommended per 

Linear Ft of Range

Minimum per 

Linear Ft of 

Range

Against a Wall 100 CFM 40 CFM

In an Island 150 CFM 50 CFM



Ventilation Opportunities

Rated, Tested, Labeled Product

ÅAlways use HVI Certified fans

ÅChoose ENERGY STAR Qualified Fan and HRVs



Ventilation & High Performance Homes

Ventilation is an important part of the House as a System

ÁAllows for houses to be built tighter

ÁProvides interior moisture and pollutant control

Ventilation will impact other HVAC systems

Á Impact on HVAC load calculations

Á Impact on moisture balance

Á Impact on house pressures

Á Impact on control strategies



Ventilation Impact on Heat / Cool Loads

Cold Weather

At -20 0F

ωVentilation adds 7300 BTUs to 
heating loads

ωVentilation can remove up to 7 
gallons of water per day

75 CFM of ventilation will increase HVAC loads

Hot Weather

At 105 0F and dry

ωVentilation adds 2500 BTUs (1/5 of 
a ton) to cooling loads

ωAt 95 0F and humid

ωVentilation adds 4500 BTUs (just 
over 1/3 of a ton) to cooling loads

ω2/3 of this load is latent (moisture)

These loads can be reduced by up to 80% through the use of heat / 
energy recovery technology



The Lungs of the Home: HRV or ERV 
άCǊŜǎƘ !ƛǊ aŀŎƘƛƴŜέ



Balanced ventilation with heat or energy recovery

ωRemote mounted multiple room pick-up 
and delivery

ωDraw from the common area and supply 
to all bedrooms

ωCentral fan integration is also used

Copyright Building Science Corporation 2006



Installation Options

ÅThere are different options for 
installation depending on application 
needs

ÅOften the furnace duct system is used to 
distribute fresh air

ÅWhen possible, run exhaust ducts from 
bathrooms & kitchens

Exhaust or Partially Ducted 

Installation method



Balanced Ventilation with 
Heat Recovery

ÅHRVs / ERVs for continuous ventilation 

ÅChoose Home Ventilating Institute (HVI) 
certified

ÅSelect units with the right air flow.

Simplified or Return ²

Return Installation method



Iƻǿ ƳǳŎƘ ƘǳƳƛŘƛǘȅ Řƻ ǿŜ ŀǎǎǳƳŜ ƛƴ ǘƘŜ ǿƛƴǘŜǊ ΧhǊ Ƙƻǿ ƳǳŎƘ ƘǳƳƛŘƛǘȅ 
do we need?

Ventilation: IAQ & Humidity



Just how important is RELATIVE HUMIDITY CONTROL? 
h¦w /[L9b¢{ 5hbΩ¢ [LY9 ¢IL{Χ



HVAC and ventilation: What is an ERV?
Energy Recovery Ventilation



RELATIVE HUMIDITY AND HEALTH

Ventilation: IAQ & Humidity



RELATIVE HUMIDITY AND HEALTH

Ventilation: IAQ & Humidity



Humidity affects the size and weight of the virus
Ventilation: IAQ & Humidity



RELATIVE HUMIDITY AND BUILDINGS

Ventilation: IAQ & Humidity



Humidification Applications

±Winter in cold climates

±Large homes with low occupancy levels

Sizing:

ÅRequired capacity is a function of:

±Air tightness of the home

±Ventilation strategies

±Occupancy generation 

28



Depressurization in High Performance Homes

Air Tight Homes: Need to 
watch for

1.BackdraftingƻŦ άǎǇƛƭƭŀƎŜ 
susceptible combustion 
appliances: 3 to 5 Pa< limit

2.Proper operation of the 
exhaust appliance

Å25 to 50 Pa limit

ÅKnow the fan curves of the 
exhaust appliances

ÅIRC: 400< CFM Range Hood 
will require MUA



Depressurization Testing

ÅUse a pressure gauge to measure 

pressure between outside and inside

ÅTurn on exhaust fans

ÅLŦ ǇǊŜǎǎǳǊŜ ƛǎ ōŜƭƻǿ р tŀ όлΦлнέ ǿΦƎΦύ 

then no action is required (typically)

ÅOtherwise provide make-up air



What about make-up air?

Fan manufacturers have new, helpful strategies

Over 400 CFM ??



b9² ά/ŀǇǘǳǊŜ 9ŦŦƛŎƛŜƴŎȅ ά wŀǘƛƴƎ ŦƻǊ wŀƴƎŜ IƻƻŘǎ

ÅASTM E3087 - 18 

ÅStandard Test Method for Measuring Capture Efficiency of 
Domestic Range Hoods

ÅRange hood Sizing is MORE THAN CFM capacity. Capture 
άŜŦŦƛŎƛŜƴŎȅέ ƛǎ ŀŦŦŜŎǘŜŘ ƳƻǊŜ ōȅΥ

1. Geometry/Coverage of the hood(COVER entire stove area)

2. Distance from burner (24-онέύ

3. Air availability(e.g. make-up air)

4. Consider shielding sides(w/cabinets of range box)

5. CFM : e.gVolume of kitchen area vs CFM

6. Select DEEP Hood w/ open bottom

7. Select Hood with 3 sones @ 200cfm >

8. Target 200-350cfm (depending on installation and stove type) 

9. Ideal CE Capture Efficiency = 75-80%<

10. Consider OVEN VENTING



Best Practice for Residential Range Hoods 
Refer to Home Ventilation Institute 
guidance (HVI) for range hood 
selection 



Filtration

Å Filtration at the furnace works and is 
cost effective

Å Commonly located in the return duct of 
the air handler

Å Choose a filter with a rating of MERV 13 
or better 

Å The better the filter, the more it 
restricts air flow, understand the 
appliance needs

Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter



Filtration Options

мέ ςпέ tƭŜŀǘŜŘ CƛƭǘŜǊǎ

ωMERV 8-13

ωMay restrict air flow

Electronic Filter
ωNo MERV ratings
ωGood at removing small particles
ωNeeds cleaning every 6-8 weeks
ωMay give off small amounts of 

ozone

мέ 9ƭŜŎǘǊƻǎǘŀǘƛŎ

ωMERV 6-10

ωSimple, washable 

ωMay restrict air flow



Media Filters offer flexibility

Air Handler Cabinet

Consider Pressure Drop across the filter:
[Ŝǎǎ ǘƘŀƴ лΦнέ ²Φ/Φ ǎƘƻǳƭŘ ōŜ ŀŘŜǉǳŀǘŜ

Return Air Grille Filter



HVAC  & Filtration

ÁFiltrationcomes last in the IAQ hierarchy

ÁCommonly located in the return duct of the 
air handlerOR provided at room-
level(Space filtration units)

ÁChoose a filter with a rating of MERV 10 or 
better 

ÁThe better the filter, the more it restricts air 
flow, understand the appliance needs

ÁRemember: the first job of air handler 
άŦƛƭǘŜǊǎέ ƛǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ

ÁHVAC designer must adjust equipment and 
duct design to ensure no PRESSURE DROP 
form filtration package.

Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter



Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter

HVAC  & Filtration

Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter

FYI: Viruses are around PM 0.1



Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter

HVAC  & Filtration
Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter



Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter

HVAC  & Filtration

Filtration is the 
4th of IAQ 
strategies: 

Remove, Seal, 
Ventilate, then 

Filter



HVAC  & Filtration

Space ςRoom air filtration:

ÅEffective vs Central air 

handler filtration

ÅFlexible



The right choices in the right order



$5,000 / kW Installed 
=$4 / kWh / 1st yr generated

$ 0.5 - 1 / kWh / yr 1st saved

The pay off

Energy 
Investments





Summary

ÅCreating better envelopes

ÅInclude ventilation on every project, performance and rationalize costs

ÅChoose effective, efficient, quiet fans and appliances

ÅChallenge your mechanical contractor to participate in your quest improving total 
system performance



)ÔȭÓ ÃÏÍÉÎÇ
Be a leader ahead of the wave

WHY



2018 Zero Energy Residential Buildings Study
TEAM ZERO // teamzero.org
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