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What is Ventilation

Å Fresh Outside Air enteringa building

Å Contaminated orñusedò Exhaust Air

leaving a building

Å CFM = cubic foot per minute

Å ACH = air changes per hour



Why Ventilate?

Å Human Health

Å Productivity & Alertness(CO2)

Å Moisture/humidity control

Å Odor & Contaminant removal

Å Pressurization

For Occupants



How Much Ventilation is Required?

Å Building Codes establish minimum required  

ventilation rates

Å Application specific design requirements

(Labs, Healthcare, Cleanrooms)

Å Voluntary High PerformanceñGreenò

standards

California Code of  

Regulations (C.C.R), Title 24



Code Required Ventilation

Å Occupant based: CFM/person

Å Area based: CFM/sqft



High Performance Ventilation



Conventional Non -Residential Ventilation

Mixed Air Supply System  

(Ventilation & Cooling) Building Ventilation Exhaust/Return

Building Supply



Building Ventilation Exhaust
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Building Ventilation  

Supply

Conventional Non -Residential Ventilation



Floor Main Return

Floor Main Supply

Floor Air HandlingUnit

Terminal Units

Conventional Non -Residential Ventilation



Conventional Non -Residential Ventilation

Images credit:www.priceindustries.com

Typical Values

Å (Mixed) Supply Airflow Rate: 0.75 ï1.5 cfm/sqft

Å Ventilation (Outside air) percentage: 15-20%

Å Ventilation airflow: 0.15-0.2 cfm/sqft

Å Total air changes per hour (ACH): 4-6

Å Outside Air ACH: ~1

http://www.priceindustries.com/


Filtration

MERV Rating = Minimum Efficiency Reporting Value

Previous Code Requirement

(2016 & earlier)

Current Code Requirement

(2019 in effect since Jan 1, 2020)

2019 CalGreen (Title 24, Part 11, 5.504.5.3)

In mechanically ventilated buildings, provide  

regularly occupied areas of the building with air  

filtration media for outside and return air that  

provides a Minimum Efficiency Reporting Value  

(MERV) of 13.



Challenges with Ventilation

Å Energy use (fan power & heating/cooling)

Å Space (ductwork, shafts, mechanical equipment)

Å Cost (first cost & operation)

Å Effectiveness

Areas with High Potentialof
pollutantaccumulation



Alternate Ventilation Strategy ðDisplacement



Alternate Ventilation Strategy ðDedicated Outside Air System

(DOAS)

Chilled Beams



Alternate Ventilation Strategy ðNatural Ventilation

ÅOperable windows, louvers

ÅCooling & ventilation

ÅStack effect

ÅSupplement with fans

ÅUp to 20-25 ACH iscommon



Adapting ventilation in response to COVID.



17

Scientific understanding of COVID is evolving.

We are not medical doctors or epidemiologists.



infected person

droplets

droplets

droplet nuclei

inspired by Francesco Franchimon viaREHVA

Ventilation and COVID -19



Maximize

Ventilation

Minimize  

Recirculation

Optimize  

Filtration



Existing Buildings:

- In-person audit ofexisting systems

- Validate system operation & control  

sequences

- Tailor solutions to fit systems and

usage

New Buildings:

- Natural ventilation & Outdoor spaces

- Re-consider system types andzoning

- CFD for spaces in new buildings

Ventilation and COVID -19



Questions?
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Residential  
Ventilation  

in California
Rich Williams

Vice President, Alliance GreenBuilders

December 2020
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CALIFORNIA CODE for  
RESIDENTIALVENTILATION

2019 Building Energy EfficiencyStandards:

4.6 Indoor Air Quality and Mechanical Ventilation

The 2019 Energy Standards include requirements for mandatory mechanical  
ventilation intended to improve indoor air quality (IAQ) in homesê and ventilation  
systems that provide outside air to the occupiable space of a dwelling.

As specified by Ä150.0(o), single-family detached dwelling units, and multifamily  
attached dwelling units must meet the requirements of ASHRAE Standard 62.2-
2016

https://energycodeace.com/site/custom/public/reference-ace-2019/Documents/section1500mandatoryfeaturesanddevices.htm#orequirementsforventilationandindoorairquality.htm


ASHRAE62.2 ð2016
(American Society of Heating, Refrigeration, and Air
Conditioning Engineers)

1) CFM = (0.03 x Floor Area) + (7.5 x (Number of Bedrooms + 1)

example: (0.03 x 3,000sq.ft.) + (7.5 x (3-bedrooms +1)) = 120 CFM

90 + (7.5 x 4)

90 + 30

2) Single Family Infiltration Credit, not available for multi -family:

Infiltration = Conditioned Volume x 2-ACH50/60



Thereõs no need to fear,
your CF1R is here!

Ran 64-67 w 62 episodes / Syndication to74



ASHRAE options for Continuous  
Mechanical Ventilation

ÅExhaust-Only, or Supply Only:

Å2-Speed Bath Fans for Exhaust-Only Ventilation

ÅRequires Infiltration through building envelope, or alternatively supply
air from òpassiveinletsó

ÅBalancedVentilation

ÅHeat Recovery Ventilators (HRV) or Energy Recover Ventilators (ERV)

ÅAllows for elimination of bath fans & laundry fan



EXHAUST-ONLY VENTILATION
with 2 -Speed Bath Fans



EXHAUST-ONLY VENTILATION
with 2-Speed
Bath Fans

30 CFMCONSTANT

After turn-off at high
speed,10-minutes of
additionalrunningon
high.

Auto turn on to high-
speed at 80%Relative  
Humidity

80 CFMHigh-Speed  
At both Manual or  
RHOperation
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PROS:

ÅInexpensive strategy to meet code

ÅGenerally works OK, itõs better than nothing!

CONS:

ÅNoisy (motors ramp up speed to achieve required airflow)

ÅFan grilles require constant cleaning

ÅSucking òfresh airó through the building envelope (uncontrolled
infiltration)

ÅDoesnõt provide IAQ anywhere near as well as balanced ventilation
does.

EXHAUST-ONLY VENTILATION
with 2-Speed Bath Fans



Addressing uncontrolled infiltration: òPassive Inletsó to provide
control for supply-air locations.

CONS:

ÅMax 18 CFM airflow and thus requires  

severallocations.

ÅWhere to locate to dump unconditioned air?

ÅMinimal filtration, but filters still require  

frequent cleaning in order to provide  

adequateairflow.

EXHAUST-ONLY VENTILATION
with 2-Speed Bath Fans



EXHAUST-ONLY VENTILATION
with 2 -Speed Bath Fans



That was then, this isnowê

ÅCalifornia is trying to move us away from lousy exhaust-only ventilation and  
towards balanced ventilation (using HRVõs and ERVõs), as well as encouraging us  
to build tighter building envelopes.

ÅAs of January 1, 2020 the T24 Energy Modeling is providing a significant credits  
for 1) incorporating HRVõs and ERVõs into projects, and 2) making buildings  
more airtight.

ÅAND the Energy Modeling provides a much bigger credit by incorporating 
BOTHHRV/ERVõs + making buildings more airtight (providing a òsuperbumpó  
in credits.)

Building Science 101: òBuild Tight, Ventilate Rightó



HRVõs andERVõs:
OPTIMUM VENTILATION STRATEGY FORIAQ

Balanced ventilation that  
exhausts òstaleó air and  
provides fresh, filtered  
supply air directly from  
outdoors.



HRVõS andERVõS

Heat Recover Ventilator (Sensible Heat Exchange Only) or Energy  
Recovery Ventilator (both Sensible and Latent Heat Exchange.)

Can be either a Dedicated Stand-Alone HRV/ERV System, or it can  
be incorporated into the forced-air system.



HRV incorporated into forced -air  
system



HRV incorporated into forced -air  
system

PROS:

ÅRelatively inexpensive and quick to install

CONS:

ÅUses the return(s) for exhaust, and therefore as controlled as  
a dedicated, stand-alone system which exhausts only from  
òwetó areas and supplies only to òlivingóareas.

ÅNot as balanced as a dedicated, stand-alone system which  
has adjustable ports to provide airflow suitable to spaces.



Dedicated, Stand-Alone ERV



Dedicated, Stand-Alone ERV



Dedicated, Stand-Alone HRV
Low-Cost òPaired HRVósystems

15-20 CFM PerPair

1,200 sq.ft ADU

requiring 34.5cfm,  

with 2 x Pairs  

providing 40 cfm

2,852 sq.ft SFRrequiring
59 cfm, with 3 x Pairs
providing 60 cfm



Dedicated, Stand-Alone ERV

PROS:

ÅProvides the bees knees for optimum indoor air quality, exhausting airwe
want to exhaust and bringing fresh, filtered air to where we need it most.

ÅProvides excellent distribution of fresh air throughout a structure.

CONS:

ÅCan be expensiveê but then again what is the value of healthy air?

ÅWhole-House Systems are complex to install, hard to find installers who
know how to do it properly.

ÅRequires adequate spaces for equipment to be housed.

ÅLow-Cost òPaired HRVó Systems still require bath and laundry fans,which
would in turn require an integrated make-up air system (adding more $$$)



Grateful Clients
You donõt know whatyouõve
got til itõsgone


