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DISCLAIMER 

The following is a Best Practices Guide for applying Building Performance Equipment, Inc.® (BPE) 

Energy Recovery Modules to a single family house or low-rise, multi-family dwelling.  BPE, its 

employees, contractors, or subcontractors make no warrant, express or implied, and assume no legal 

liability for the information in this report; nor does any party represent that the uses of this information will 

not infringe upon privately owned rights.  This report has not been approved or disapproved by any third 

party entity.  Use of this manual signifies that the user will indemnify and hold BPE and its entities 

harmless for any actions, or actions of others, that result from this guide. 

 



1 
 

Residential Indoor Air Quality and Mechanical Ventilation 

(ASHRAE 62.2) 

The minimum best practices in this guide apply to residential low-rise newly constructed building 

and additions, including multi-family occupancies.  The guide provides an exhaust-only 

approach acceptable for most residential projects needing to meet Standards (or local code, 

whichever is more stringent).  The guide is a reproduction of ASHRAE 62.2 with respect to 

Building Performance Equipment, Inc.® Energy Recovery Modules (ERM) and fans, and more 

specifically, the 200 and 500 series models. 

Note:  Although this guide provides an exhaust-only approach, BPE always recommends the 

introduction of make-up air for exhaust systems with pre-treated outdoor air, especially in tight 

and/or heavily insulated structures. 

Background: 

 

The 2008 Building Energy Efficiency Standards (Standards) require all newly constructed 

residential buildings to meet the requirements of ANSI/ASHRAE Standard 62.2-2007, 

Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings (ASHRAE 62.). 

In some states, this standard can even apply to retrofits.  For instance, in California this 

standard applies for any retrofit in excess of 1,000 square feet. 

 

ASHRAE 62.2 is a health and safety measure developed by the American Society of Heating, 

Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE) to enable dwellings to achieve 

acceptable indoor air quality.  ASHRAE 62.2 has been adopted in the Standards to respond to 

concerns that reliance solely on operable windows is inadequate to provide ventilation in low-

rise residential buildings.  This, coupled with concerns about increasing levels of indoor 

contaminants and mold growth, has led to the need for mechanical ventilation.  Implementation 

of these ventilation requirements will demand careful attention by builders and a focused review 

by enforcement agencies. 

ASHRAE 62.2 specifies two mechanical ventilation airflow requirements – Whole-Building 

Ventilation and Local Ventilation Exhaust, and specifies criteria for prescriptive duct sizing for 

those ventilation systems.  Other additional requirements are specified that affect indoor air 

quality (IAQ).  All applicable requirements must be met to demonstrate compliance with 

ASHRAE 62.2. 

Whole-building ventilation is required to maintain acceptable air quality in a dwelling at all times.  

A switch is provided for controlling the operation of the fan.  This allows the fan to be turned off 

when there are no occupants in the dwelling or when IAQ would be reduced when outdoor air is 

brought into the dwelling.  The fan used for continuous ventilation must have low sound rating in 

order to avoid having occupants switch off the fan to reduce noise level.  Local intermittent 

exhaust fans are required in all kitchens and bathrooms to reduce the level of contaminants and 

moisture in these spaces when they occur.  These fans can be switched on and off when 

needed.  The additional requirements are applied as applicable to the dwelling design in order 



2 
 

to support and maintain the levels of IAQ provided by the whole-building and local intermittent 

ventilation systems. 

Sufficient design information should be placed on the plans to demonstrate compliance with the 

applicable requirements of ASHRAE 62.2 prior to the issuance of a building permit.  Appendix 1 

of this guide provides sample calculations for airflow requirements and prescriptive fan and duct 

system sizing.  Appendix II provides sample noteblocks that can be used to provide exhaust 

ventilation system design specifications that may be required by the enforcement agency to be 

included on the plans.  Appendix III provides a sample homeowner’s maintenance and 

operation form for use with this guide.  Appendix IV provides a summary checklist that may be 

helpful when designing a minimum best practice ventilation system.  Appendix V provides 

schematics and installation details on applying BPE Air-to-Air Energy Recovery to a low-rise 

residential building. 

Minimum Best Practices Guide 
 

The following Minimum Best Practices Guide is a supplement to the 2008 Residential 

Compliance Manual and can be used to demonstrate compliance with the ventilation 

requirements of ASHRAE 62.2 and Section 150(o) of the Standards. The guide provides a 

summary of ASHRAE 62.2 and a simplified exhaust-only approach for meeting its minimum 

ventilation requirements.  If applicable, all remarks with a preceding check-mark must be 

followed.  An underlined blank space indicates that a value is required to be entered.  When 

“(Design)” is shown adjacent to an item, that item should be considered during the design phase 

of the project.  Appendix IV provides a summary checklist that may be helpful when designing a 

minimum best practice ventilation system, but does not replace the guide.  

 

The exhaust-only ventilation approach is organized in four sets of requirements: general, whole-

building ventilation, local ventilation exhaust, and other.  

 

General Requirements:  

 

 The ventilation system’s design requirements are shown on the building design drawings 

utilizing noteblocks, sheet notes, schedules, or other means of written communication 

that describe the requirements for ventilation airflow, fan selection and room location, 

and duct sizing for Whole-Building Ventilation and Local Ventilation Exhaust. In all 

cases, Table 7.1 shall be placed on the plans to specify duct sizing requirements that 

must be met in the field to comply with ASHRAE 62.2 exhaust-only ventilation. This 

makes it possible for changes to be made in the field to accommodate conditions that 

may not be known at the design/permit stage and still comply with the ASHRAE 62.2 

requirements. Documentation describing ventilation system controls and labeling, and 

other indoor air quality measures may also be required. See the sample noteblocks in 

Appendix II of this Guide. (Design)  

 

 Prescriptive Ventilation System Inspection. Prior to final inspection, the 

ventilation system has been visually inspected by the contractor/installer to 
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confirm that it meets the prescriptive duct sizing requirements and fan ratings 

given in Table 7.1 of ASHRAE 62.2 (see Appendix I of this guide), and this 

information has been included on the Installation Certificate;  

OR  

 

 Performance Ventilation System Testing. Prior to final inspection, the required 

minimum airflow has been confirmed by testing the delivered ventilation airflow of 

the installed system using a flow hood or other airflow measuring device, and this 

information has been included on the Installation Certificate1.   

 

 An Installation Certificate has been completed by the builder/installer, and is posted or 

available at the building site for final inspection. The builder/installer signature on the 

Installation Certificate for the building certifies that the building complies with the 

ventilation and indoor air quality requirements of the Standards.  

 

Whole-Building Ventilation Requirements [ASHRAE 62.2, Section 4]:  

 

Whole-Building Ventilation provides outdoor air ventilation for the entire building as contrasted 

with Local Ventilation Exhaust for kitchens and bathrooms, which is discussed in the next 

section of this guide. The most common solution for compliance using the exhaust-only 

approach is expected to be the installation of a quiet ceiling-mounted bathroom exhaust fan, 

remote-mounted inline fan, or exterior-mounted exhaust fan. Either the airflow of a single fan or 

the sum of the airflows from multiple fans can be used to meet the whole-building total airflow 

requirement.  

 

Compliance with the Standards can be shown by using either the prescriptive or the 

performance approach. If the performance approach is used, the Indoor Air Quality (IAQ) 

exhaust fan system must be specified as an input to the compliance software, and that system 

type reported on the performance Certificate of Compliance.2 For the prescriptive compliance 

approach, specification of the ventilation system type is not required on the Certificate.  

  

 The ASHRAE 62.2 whole-building airflow equation 4.1a (Appendix I, item I.1) has been 

used to calculate the required whole-building ventilation airflow rate, and it is indicated 

on the plans. For projects using the performance method of compliance, the required 

whole-building airflow rate is reported on the Certificate of Compliance. (Design)   

 

 

The required whole-building airflow rate = ______ cfm   

 

                                                           
1 Note: Although not required, measurement of the actual system airflow is the recommended way to demonstrate 

compliance with the requirements of both whole-building ventilation and local ventilation exhaust.  
2 Exhaust ventilation system type terminology may vary with the different compliance software programs.  

 



4 
 

 For additions over 1,000 sf of conditioned floor area (CFA), the whole-building ventilation 

airflow rate has been calculated based on the CFA of the existing dwelling plus the 

addition. (Design)  

 

 The ceiling mounted whole-building ventilation fan has a sound rating of one sone or 

less at the required ventilation airflow rate. (Design)  

 

Note: A remote-mounted inline fan, or exterior-mounted exhaust fan with a minimum of 4 feet of 

duct between the fan and intake grille, does not require a sound rating.  

 

 The exhaust fan control(s) used for whole-building continuous operation is labeled to 

communicate the required continuous building ventilation function and importance with a 

statement to make clear how the control (e.g., on/off switch) is to be operated. At a 

minimum, the label should communicate: “to maintain minimum levels of outside air 

ventilation required for good health, the fan control should be on at all times when the 

building is occupied, unless there is severe outdoor air contamination.” It is 

recommended that the label text should be in bold type, placed on a white background, 

and no smaller than the equivalent of Arial 12 point type. (Design)  

 

Sample:    To maintain minimum levels of  

outside air ventilation required for  

good health, the fan control should  

be on at all times when the building  

is occupied, unless there is severe  

outdoor air contamination.  

 

Systems for which compliance is confirmed to meet Prescriptive Ventilation System Inspection 

design criteria comply with the following:  

 

 The exhaust fan(s) used for continuous whole-building ventilation is rated by the Home 

Ventilation Institute (HVI)3 to provide at least the required ventilation rate at a minimum 

static pressure of 0.25 inches of water column (in. W.C.). (Design)  

 

 The duct design for the whole-building ventilation system meets the requirements of 

Table 7.1 (Appendix I, item I.3). (Design)  

 

Local Ventilation Exhaust Requirements [ASHRAE 62.2, Section 5]:  

 

In addition to meeting the Whole-Building Ventilation Requirements discussed in the previous  

section, ASHRAE 62.2 requires that each kitchen and bathroom have a local ventilation exhaust  

system installed that exhausts indoor air to outside the dwelling. The Local Ventilation Exhaust  

Requirements in one room can be met by a Whole-Building Ventilation exhaust system installed  

in that room (in this case Local Ventilation Exhaust systems would still have to be installed in  

                                                           
3
 To select fans that meet these criteria, use the HVI certified fan products directory at www.hvi.org. 
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other kitchens and bathrooms where the Whole-Building Ventilation exhaust system is not 

installed.) Use of operable windows is not allowed for meeting the local ventilation exhaust 

requirements in kitchens and bathrooms. Local ventilation exhaust systems may operate 

intermittently or continuously according to ASHRAE 62.2; however, at a minimum, this Guide 

assumes that intermittent exhaust fan operation is used, except for the case where an exhaust 

fan provides both the continuous exhaust to meet the Whole-Building Ventilation System 

Requirements and the Local Ventilation Exhaust Requirements in one room.  

 

 The kitchen hood(s) deliver ventilation airflow at 100 or more cfm.4,5 (Design)  

 

 All bathroom exhaust fans deliver ventilation airflow at 50 or more cfm for each 

bathroom.6 (Design)  

 

 All ceiling mounted intermittent local ventilation fans have a sound rating of three sones 

or less at the required airflow rate.7 (Design)  

 

Note: A remote-mounted inline fan or exterior mounted exhaust fan with a minimum of 4 feet  

of duct between the fan and intake grille do not require a sound rating.  

 

 All intermittent local ventilation exhaust fans have been designed to be operated as 

needed by the occupant. At a minimum, a wall switch may be used. Alternatively, some 

other type of control such as shut off timers, humidity sensors, or occupancy sensors 

may be used.(Design)  

 

Systems for which compliance is confirmed to meet the Prescriptive Ventilation System  

Inspection design criteria must also comply with the following:  

 

 All exhaust fans used for intermittent local ventilation are rated by the HVI to provide at 

least the required ventilation rate at a minimum static pressure of 0.25 in. W.C. (Design)  

 

 All duct designs for intermittent local ventilation meet the requirements of Table 7.1 

(Appendix I, item I.3). (Design)  

 

Other Requirements [ASHRAE 62.2, Section 6]:  

 

The items listed below (6.1 through 6.8) correspond to the “Other Requirements” of ASHRAE 

62.2, Section 6, and all Section 6 requirements must be met. Other applicable state or local 

building code requirements must also be met as noted.  

                                                           
4
 A kitchen [for purposes of indoor air quality requirements] is any room containing cooking appliances.  

5
 Re-circulating range hoods that do not exhaust pollutants to the outside cannot be used to meet the requirements of 

ASHRAE 62.2.  
6 A bathroom [for purposes of indoor air quality requirements] is considered a room containing a bathtub, shower, spa 

or other similar source of moisture. Note that a room containing only a toilet is not required to meet the Local 

Ventilation Exhaust Requirements.  
7
 Fans that have a maximum rated airflow that exceeds 400 cfm do not require a sound rating. 
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6.1.  Transfer Air Dwelling units shall be designed and constructed to provide ventilation air 

directly from the outdoors and not as transfer air from adjacent dwelling units or spaces, 

such as garages, unconditioned crawl spaces, or unconditioned attics.  

 

Section 6.1 does not prohibit whole-building exhaust or local exhaust ventilation systems and  

does not require mechanical systems to maintain pressure relationships with adjacent spaces  

except as specified in Section 6.4.  

 

 Measures consistent with the local building code requirements have been taken to 

prevent air movement between adjacent dwelling units (e.g., through party walls), and 

between the dwelling unit and other spaces that are either vertically or horizontally 

adjacent, such as garages, unconditioned crawl spaces, or unconditioned attics. All 

cracks, voids, and air leakage points have been filled; and all seams in plasterboard 

surfaces have been taped and sealed. (Design)  

 

6.2  Instructions and Labeling  

 

Compliance, operating, maintenance, and ventilation information on the ventilation approach 

being used and the expected performance of the system must be provided to the dwelling 

owner as specified in the Standards. This information can be in paper or electronic format.  

 

 Compliance forms and system manuals, brochures and cut sheets, or other ventilation 

system information have been provided to the dwelling owner to describe proper 

operation and maintenance of the system, the approach being used for ventilation, the 

expected system performance and required actions to maintain system performance, 

including the Minimum Efficiency Reporting Value (MERV) filter requirements in Section 

6.7 of this guide.  

 

Note: The ASHRAE Homeowner’s Operations and Maintenance Documentation form presented 

in Appendix III may be used to provide some of the required information.  

 

Note: The labeling requirements for the whole-building ventilation control are described in the 

Whole-building Ventilation Requirements section of this Guide.  

 

6.3  Clothes Dryers  

 

 All clothes dryers must be exhausted directly to the outdoors. (Design)  

 

6.4  Combustion and Solid-Fuel Burning Appliances  

 

 Combustion and solid-fuel burning appliances are provided with adequate combustion 

and ventilation air, and vented in accordance with the appliance manufacturer’s 

installation instructions.  
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 If an atmospherically vented appliance (e.g., gas furnace or water heater), or solid fuel 

appliance (e.g., fireplace) is inside the building pressure boundary, the total net exhaust 

of the two largest exhaust fans (with both fans operating at full capacity) does not 

exceed 15 cfm per 100 sf of occupiable space. (Design)  

 

6.5  Garages  

 

 To prevent migration of contaminants from the garage to adjacent occupiable spaces, 

and in addition to the requirements specified in 6.1, doors between the garage and 

dwelling unit are gasketed and weather stripped. (Design)  

 

 HVAC systems that include air handlers or return ducts located in the garage, have been 

sealed to less than 6 percent of total fan airflow and verified by a HERS rater as 

specified by Standards Section 151(f)10. (Design)  

 

6.6  Ventilation Opening Area8 (for operable windows, skylights, through-the-wall-inlets, or 

other operable openings to the outside)  

 

 Habitable spaces have an operable ventilation opening area equal to at least 4% of the 

room floor area (sf), but not less than 5 sf. For habitable spaces where it is not possible 

to provide the minimum Ventilation Opening Area to the outside, the opening to the 

adjoining rooms is unobstructed, and the dwelling total operable opening area to the 

outdoors, based on the total occupiable floor area, meets the requirements of local 

building codes. (Design)  

 

 Toilet and utility rooms have ventilation openings with an operable area of not less than 

4% of the room floor area (sf), nor less than 1.5 sf. Toilet and utility rooms that meet 

Local Ventilation Exhaust Requirements are not required to meet this Ventilation 

Opening Area requirement. Utility rooms with ducted dryer exhaust and toilet 

compartments in bathrooms are also not required to meet the minimum Ventilation 

Opening Area requirement. (Design)  

 

6.7  Minimum Filtration  

 

 Mechanical systems that supply air to an occupiable space through ductwork exceeding 

10 feet in length and through a thermal conditioning component (e.g., heating/cooling 

coil) are provided with a filter having a minimum efficiency rating of MERV 6. The air 

filter provided is selected and sized to operate at a clean filter pressure drop no greater 

than 0.1 in. W.C. The filter is installed in a manner that makes it accessible to the 

occupant for regular maintenance. (Design)  

 

                                                           
8 Ventilation openings must be provided to serve as back-up ventilation if the mechanical ventilation 

system becomes disabled (e.g., power failure).  
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 Information describing the air filter selected for the building ventilation system, its 

location, maintenance, and replacement requirements are included in the compliance, 

operation, maintenance, and ventilation information provided to the owner according to 

Section 6.2 above.  

 

6.8  Air Inlets (all operable ventilation openings)  

 

 Any air inlets that are part of the ventilation design are located a minimum of 10 feet 

from known sources of contamination, such as stack, vent, exhaust hood, or vehicle 

exhaust. (Design)  

 

 Ventilation openings (such as windows) are readily accessible and readily controllable 

by the building occupants consistent with the CBC (1203.4). (Design)  

 

 Where ventilation openings are covered by louvers or are otherwise obstructed, the 

openable area is based on the free unobstructed area through the opening. (Design)  

 

Note: For additional information concerning these “Other Requirements,” including any 

additional exceptions that may not have been covered in this Minimum Best Practice Guide, 

refer to the Residential Compliance Manual or local building and/or mechanical codes. 

 

The Importance of Energy Recovery 

At their foundation, standards for acceptable indoor air quality are produced for the purpose of 

safety.  They aim at protecting occupants of a building from adverse health effects that can be 

caused by indoor contaminants.  In effect, IAQ standards lower liability, danger, and improve 

human comfort.  However, nearly all of the standards are increasing required ventilation rates, 

and many organizations, such as the Leadership in Energy & Environmental Design (LEED®), 

are promoting improved indoor environmental quality through techniques including “over 

ventilation,” i.e., increasing the building ventilation airflow by over 30% in respect to ASHRAE 

62.  Although improved indoor environmental quality is great for a building’s occupants, it is not 

necessarily beneficial for the building’s operating and maintenance costs (O&M). 

In most circumstances, an increase in ventilation rates will cause and increase in energy 

consumption, whether it’s natural gas, electricity, or another fuel.  This increase in consumption 

is the product of increased heating and cooling loads, and for most climates, this can be a 

significant increase in energy consumption.  Cooling and Heating outdoor air is much more 

expensive and energy consuming than cooling and heating return air – air from a conditioned 

space which will be re-circulated after additional conditioning.  Return air will already exist at a 

comfortable temperature and humidity; however, outdoor air during a cold winter night or hot 

summer afternoon will be drastically different.  Conditioning that outdoor air to supply or room 

air properties requires additional energy. 

It’s important to know that beyond publishing Standard 62, ASHRAE also produces Standard 

90, the energy efficiency standard.  ASHRAE 90 covers a broad range of topics including, but 
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limited to, lighting, HVAC, motors, building envelope, insulation, and service hot water systems.  

It also gives great insight into proper design, specification, and application of energy consuming 

building systems.  Overall, its purpose is to provide minimum requirements for the energy-

efficient design of buildings.  Despite their purposes, ASHRAE 62 and 90 are beginning to 

cause a serious conflict.  Where one standard is increasing its minimum ventilation rates, 

another is making more stringent requirements for building energy consumption.  Ultimately, the 

only technology that coincides with both standards is Energy Recovery Ventilation, and here’s 

why:   

ERV BENEFITS: 

 Improves Indoor Air Quality: improved productivity, comfort, cleanliness, and health 

 Reduces Energy Consumption: good for the Environment, good for your wallet! 

 Assists in Building Pressurization: prevents infiltration, drafts, and dead air-space while 

providing make-up air for exhaust systems 

 Dehumidification: removes excess moisture/dampness and prevents formation of mold 

 

Application and Installation of Your BPE Energy Recovery Module 

 
There are always three things to remember when combining an Energy Recovery Module 

(ERM) into your home. 

1. How and where should I install my ERV? 

 

It’s crucial to pick a suitable location for the installation of your ERM.  Keep in mind 

where IAQ problems persist.  Typical problems include pet odors, bathroom exhaust, 

and basement humidity – these are all great areas to increase exhaust airflows.  All of 

these issues can be solved with the proper application of Energy Recovery Ventilation. 

 

Where ever you decide to increase fresh air supply, there are several installation 

methods from which to choose.  First, fresh air can always be supplied directly into the 

home as a dedicated outdoor air system (DOAS).  BPE Ventilators are so efficient, they 

can operate as a stand-alone unit requiring no further heating or cooling (This 

application will require an added filter as fresh air will not pass through existing 

equipment before being supplied to the space).  Second, fresh air can be supplied to a 

common return grille of the system serving the space(s).  This allows the pre-treated 

fresh air to be fully conditioned and to be more evenly distributed throughout the home.  

And lastly, fresh air from the ERV can be supplied directly to supply and/or return duct of 

the existing air handler or air-conditioning unit.   

 

No matter how you combine your ventilator, BPE products can be mounted or hung 

anywhere indoors or outdoors.  Residential units are characteristically installed in an 

attic, false ceiling, basement, or crawl space. 
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Fig. 1 – Typical Methods of Installation 

2. Will I need additional in-line fans with my ERV? 

 

More often than not, in-line fans are included with a purchase of an ERV; however, they 

are not always necessarily required.  Existing fans will frequently have enough capacity 

to overcome the added pressure drop of an ERV, especially a Building Performance 

ERM.  Because of our ventilators’ low pressure drop, existing bathroom exhaust and air-

handler supply fans may be all that is required.  It is highly recommended that dampers 

are used in these applications to ensure proper balancing and flow.  Always consult your 

local mechanical contractor or engineer for proper design and installation. 

 

Of course, it’s never a bad idea to install in-line fans.  This technique always allows for 

maximum flow and little to no alteration of existing equipment.  Not to mention, BPE 

Ventilator fans need as little as 42 Watts of power to operate – that’s as than typical 

light-bulbs! 

  

 

 

 

 

 

 

 

 

 

 

 

VS. 



11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Energy Star rated In-Line Fans available for Residential Applications 

 

3. How will I control my airflows? 

 

Control of an ERV really depends upon 2 conditions: exhaust type and preference.  For 

instance, if your ERV is recovering energy from bathroom exhaust, power supply to the 

fresh air fan should be controlled in the same manner as the exhaust fan, which will 

either a switch, occupancy sensor, humidity sensor, or timer.  As for basement or crawl 

space exhaust, you may wish to run these systems all year long, or just during the humid 

summer months.  In either case, a simple wall-mounted, electrical switch will be all you 

need.   

 

Note: If your home is a super tight, heavily insulated, or passive structure, mechanical 

ventilation should be supplied constantly. 

 

More precise control can be obtained with the implementation of a demand ventilation 

system and/or variable speed controls.  Demand ventilation typically operates based 

upon CO2 or VOC (volatile organic compounds) sensing.  Based upon your preferred 

thresholds, ventilation fans can operate on/off or vary speed within a given range of 

flows (automatic speed control).  Other forms of speed control include a manual rheostat 

– an electrical switch similar to a light dimmer.  By turning the wall-mounted rheostat, fan 

speed can be instantly adjusted by occupants.  Moreover, BPE Fans are all 100% speed 

controllable – provide fresh air in your home the way you want to! 

 

Note:  BPE recommends always having a functional CO monitor in your home.  CO 

monitor should not be for ERM control, but rather air quality monitoring. 



 

Appendix I: Fan and Duct sizing Calculations 

 
The process for exhaust-only ventilation system design is to: (1) determine the minimum 

amount of airflow required: (2) select a fan or multiple fans that are rated to provide ventilation 

airflow that equals or exceeds the minimum required; and (3) design and install a ventilation 

duct system that meets the requirements of ASHRAE 62.2 Table 7.1. 

 

(I.1) Whole-Building Ventilation Requirements Calculations 

 

 Equation 4.1a (from ASHRAE 62.2): 

  Qfan = 0.01xAfloor + 7.5x(Nbr + 1) 

  

 Where: 

  Afloor  = conditioned floor area, ft2(sf or sq.ft.) 

  Nbr  = number of bedrooms; not to be less than one 

  Qfan = ventilation airflow requirement = minimum fan airflow rating, ft3/min (cfm) 

 

 Example: 

  2,500 ft2 CFA house with 5 bedrooms 

  Qfan = 0.01x2500 + 7.5x(5 + 1) = 70 cfm 

 

(I.2) Local Ventilation Exhaust Requirement Calculations 

 

This minimum best practices guide provides information for the intermittent fan operation 

only for local ventilation exhaust systems.  The minimum airflow rates for intermittent local 

ventilation exhaust are specified in Table 5.1 of ASHRAE 62.2.  The required minimum 

intermittent local ventilation exhaust airflow rate for bathroom is 50 cfm.  The minimum 

intermittent ventilation exhaust airflow rate for kitchens I 100 cfm. 

 

(I.3) Prescriptive Duct Sizing Calculations 

 

Prescriptive duct sizing can be utilized to demonstrate compliance with the ventilation 

airflow requirement through inspection of the installed while-building ventilation system, or 

local ventilation exhaust system, to confirm conformance with the requirements of Table 

7.1.  Instruction for the use of Table 7.1 and example calculations are provided below. 

 



 

 

Examples:  

 

Example 1: For a 50 cfm fan using 4” flex duct, the length can be a maximum of 70 feet (ft) of 

straight duct without elbows.  

 

Example 2: For an 80 cfm fan using 4” flex duct, the length would be limited to 3 ft of straight 

duct without elbows.  

 

Example 3: For the Equation 4.1a example shown above in Appendix I, item I.1, assume 

smooth duct will be used, there will be 3 elbows, and there is 40 ft. of straight duct required to 

run a duct from the fan to the exterior of the building. The determined fan rating (70 cfm) is not 

on the chart, so use the next highest column that is greater than 70 cfm – use the 80 cfm 

column. Since the system requires 3 elbows, 45 ft. must be subtracted from the values in the 

table. For smooth ducts in the 80 cfm column, 4-inch duct has a maximum allowable duct length 

of 35 ft. (too short). 5-inch duct has an allowable straight length of 135 ft. from which the 

allowance for elbows (3 x 15 = 45 ft) must be subtracted (135 – 45 = 90 ft.). Since the allowable 

length (90 ft.) is greater than the required length (40 ft) this combination of duct material, duct 

diameter, duct length and number of elbows meets the Table 7.1 duct sizing requirement. 

 

 

 

 

 

 

 

 

 

 



 

Appendix II: Sample Noteblocks 

 
Noteblocks, sheet notes, schedules or other forms of written communication that specify the 

requirements for ventilation airflow, the rooms where the whole-building and local ventilation exhaust 

fans are located, and duct sizing for Whole-Building Ventilation and Local Ventilation exhaust shall be 

specified on the plans submitted to the enforcement agency for a building  permit. However, in all cases, 

Table 7.1 shall be placed on the plans to allow for duct changes that may be required during 

construction of the system. 

 

The following sample noteblocks may be placed on the building design plans to meet the requirements 

for submittal of the ventilation system specifications to the enforcement agency. 

 

 
* Air Changes per Hour (ACH), which is determined by multiplying the volume of the space by 

five (5) ACH = cubic feet per hour, and then dividing by 60 minutes per hour to determine the 

cubic feet per minute (cfm). 

 

 

 

 

 



 

 
 

. 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix III: Homeowner’s Operations and Maintenance 

Documentation Form 

 

(ASHRAE 62.2) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix IV: Summary Checklist for ASHRAE 62.2 Minimum Best 

Practices Guide Exhaust-Only Ventilation 
 

  

 

General Requirements:  

 

 Design requirements shown on building design drawings  

 Compliance with the ventilation airflow requirements demonstrated by:  

 Prescriptive Ventilation System Inspection. Visually inspecting prescriptive duct  

sizing and fan ratings  

OR  

 Performance Ventilation System Testing. Testing to confirm the delivery of the 

minimum ventilation airflow  

 Complete, sign and make an Installation Certificate (CF-6R-MECH-05) available at the site  

 

Whole-Building Ventilation:  

 

 Whole-building exhaust ventilation system meets the required whole-building ventilation 

airflow, which is ______ cfm  

 Whole-building exhaust fan(s) has a sound rating of one sone or less at the required 

ventilation airflow rate  

 Whole-building exhaust fan control(s) is labeled as to function and importance  

For systems complying with the Prescriptive Ventilation System Inspection  

requirements:  

 Whole-building exhaust fan(s) is rated to provide at least the minimum ventilation rate at a 

minimum static pressure of 0.25” W.C.  

 Whole-building ventilation duct design meets requirements of Table 7.1  

 

Local Ventilation Exhaust:  

 

 Kitchen hood delivers ventilation airflow of at least 100 cfm  

 Kitchen fan(s) exhausted to exterior  

 All bathroom exhaust fans deliver ventilation airflow of at least 50 cfm for each bathroom  

  All local exhaust fans have a sound rating of three sones or less at the required ventilation 

airflow rate  

 All intermittent local exhaust fans have been designed to be operated as needed by the 

occupant (such as wall switch, shut-off timer, humidistat or occupancy sensor)  

For systems complying with the Prescriptive Ventilation System Inspection  

requirements:  

 All local exhaust fans are rated to provide at least the minimum ventilation rate at a minimum 

static pressure of 0.25” W.C.  

 All local ventilation duct designs meet the requirements of Table 7.1  

 



 

Other Requirements:  

  

6.1  Transfer Air  

 Measures have been taken to prevent air movement between dwelling units and between 

dwelling units and other adjacent spaces.  

 6.2  Instructions and Labeling  

 Compliance forms and information describing the approach, operation, maintenance and 

expected performance of the ventilation system has been provided to the owner.  

 6.3  Clothes Dryers  

 All clothes dryers are exhausted directly to the outdoors.  

 6.4  Combustion and Solid-Fuel Burning Appliances  

 If atmospherically-vented or solid-fuel appliances are inside the building pressure boundary, 

the total net exhaust of the two largest exhaust fans (at full capacity) does not exceed 15 

cfm per 100 sf of occupiable space.  

6.5  Garages  

 In addition to 6.1, doors between garage and dwelling unit must be gasketed and weather 

stripped.  

 HVAC systems with air handlers or return ducts in the garage are sealed to less than 6% 

leakage of total fan airflow and verified by HERS rater.  

6.6  Ventilation Opening Area (for operable windows, skylights, through-the-wall-inlets, or 

other operable openings to the outside)  

 Habitable spaces have a ventilation opening area no less than 4% of room floor area nor 

less than 5 sf.  

 Toilet and utility rooms not meeting local exhaust ventilation requirements have operable 

window area no less than 4% of room floor area nor less than 1.5 sf.  

6.7  Minimum Filtration  

 Mechanical systems supplying air to occupiable space through a thermal conditioning 

component (e.g., heating/cooling coil) and with duct run greater than 10 ft must have a filter:  

 With a minimum efficiency of MERV 6.  

 Sized to operate with a clean filter pressure drop no greater than 0.1” W.C.  

 Information provided to owner that describes filter location, maintenance and 

replacement requirements.  

6.8 Air Inlets (all operable ventilation openings)  

 Any air inlets that are part of the ventilation system are located a minimum of 10 ft  

away from known sources of contamination (e.g., stack, vent, exhaust hood, or  

vehicle exhaust).  

 Ventilation openings are readily accessible and controllable by occupant.  

 Where ventilation openings are covered or obstructed, the openable area is based on the 

free, unobstructed area through the opening.  

 

 

 

 

 

 



 

Appendix IV: Installation Examples, Specs, and Performance of  

BPE-XE-MIR 200 
 

 

Bathroom Exhaust Heat Recovery 

(Requires In-Line Fans) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Fan Install – Combine with AHU 

(Requires Dampers) 
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Building Performance Equipment, Inc. believes the facts and suggestions presented here to be 

acurate.  However, final design and application decisions are your responsibility.  Building 

Performance Equipment, Inc. disclaims any responsibility for actions taken on the material 

presented 
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