2 Building Performance Institute, Inc.
BPI Standards

BPI-101

Home Energy Auditing
Standard

Raising the Bar in Building Performance Contracting August 3, 2010



BPI-101 Home Energy Auditing Standard

Notice

BPI standards, bulletins and other technical publications are designed to serve the public
interest through eliminating misunderstandings between manufacturers, service providers and
purchasers, facilitating interchangeability and improvement of products and services, and
assisting the purchaser in selecting and obtaining, with minimum delay, the proper product or
service for his or her particular need.

Existence of such standards, bulletins and other technical publications shall not in any respect
preclude any entity affiliated with BPI (or not) from manufacturing or selling products or services
not conforming to such standards, bulletins or other technical publications, nor shall the
existence of such standards, bulletins and other technical publications preclude their voluntary
use by those unaffiliated with BPI, whether the standard is to be used either domestically or
internationally.

Standards, bulletins and other technical publications are adopted by BPI in accordance with the
American National Standards Institute (ANSI) patent policy. By such action, BPI does not
assume any liability to any patent owner, nor does it assume any obligation whatever to parties
adopting the standard, bulletin or other technical publication.

This standard does not purport to address all safety problems associated with its use or all
applicable regulatory requirements. It is the responsibility of the user of this standard to
establish appropriate safety and health practices and to determine the applicability of regulatory
limitations before its use.

Formulated under the cognizance of the BPI Standards Technical Committee.

© 2010 Building Performance Institute, Inc. — All Rights Reserved.
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Introduction (Informative)

The Building Performance Institute, Inc. (BPI) publishes standards for the existing residential
building retrofit industry. This Home Energy Auditing Standard is the basis for BPI's Energy
Auditor Certification and provides guidelines for the energy-auditing profession. The goal of this
standard is to direct the energy auditor to develop a comprehensive list of measures which lead
to whole-building, science-based energy improvements to existing low-rise residential buildings
(single-family and multifamily). In this standard, these buildings are called “homes.” An energy
audit is an evaluation of a home’s existing energy profile and the potential to improve the
home’s energy performance and considers the policies and procedures of applicable residential
energy programs.

This standard is not specific regarding energy conservation measures and criteria. The auditor’s
role may vary depending on the context in which the audit was conducted. The energy auditor
may be an independent third party, a sales person working for a contractor or a weatherization
inspector. This standard assumes energy auditors will also follow in good faith their company
policy and also conform to the policies of any participating program sponsor or funding source,
as applicable, concerning energy-savings estimates and cost-benefit analysis.

Program requirements (including conditions for incentives), laws or regulations, and applicable
building codes or ordinances may take precedence over these standards in setting
requirements for energy audits, work scopes and Energy Conservation Measures (ECMs).
Consumers and third-party funding sources often require an accounting of ECM costs and
savings, energy savings, demand savings, and/or emissions reductions. Additionally, regional
climate, housing types and market conditions vary.
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1. Scope

This standard practice defines the criteria for conducting a building-science-based evaluation of
homes (residential low rise buildings) in terms of energy usage, durability and occupant
health/safety and provides a comprehensive scope of work to improve the home. The scope of
work shall include a cost-benefit analysis.

2. General Energy Audit Requirements
An energy audit shall fulfill the following requirements:

2.1 Include a report, which considers applicable energy programs, incentives, regulations,
energy costs, fuel types and typical local energy-consumption levels.

2.2 Be based on building-science principles and include the use of appropriate equipment in
diagnosing opportunities for improving energy efficiency and minimizing health and safety
hazards.

2.3 Include a base load energy use analysis and advice to clients on reduction strategies.

2.4 Produce a work scope that recognizes best-practice installation procedures as well as
recommends a comprehensive set of specific energy efficiency and health/safety measures
warranted by the site-specific circumstances.

3. Health-and-Safety Related Requirements

The energy audit report shall communicate health and safety concerns related to energy
systems and proposed retrofit work. The report shall include recommendations to maintain or
improve existing levels of health and safety and mitigate identified hazards.

The energy audit shall:
3.1 Not endanger the occupants or the auditor.

3.2 Include an interview of the occupant(s) about their awareness of energy-related home
hazards.

3.3 Include a test of all combustion appliances in accordance with Section 7 of this standard.
3.4 Evaluate ventilation requirements in accordance with Section 8 of this standard.

3.5 Identify signs of moisture problems in accordance with Section 9 of this standard.

The energy audit report shall:

3.6 ldentify existing hazards and hazards that may develop when the measures are installed
and specify preventative measures.

3.7 Inform customers about identified and potential fire, structural, health and safety hazards
related to energy systems and retrofit work.
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3.8 Specify in the recommendations that workers do not disturb known or suspected lead,
asbestos, or mold, unless the workers are qualified and use appropriate containment,
cleaning and/or abatement procedures.

3.9 Inform customers about potential radon risk. Recommend radon testing in accordance with
EPA guidelines, unless a sufficient radon-mitigation system is already in place.

3.10 Specify in the work scope that identified electrical hazards, which may hinder planned
ECMs, are mitigated.

3.11 Specify appropriate safe work practices in the work scope.

4. Disclosure and Ethics

The energy audit report shall provide clear and accurate information to customers about ECMs,
and health-and-safety improvements.

The energy audit report shall:
4.1 Disclose any potential conflict of interest of the auditor.

4.2 Disclose any products and services that the auditor or his/lher company provides in addition
to energy auditing.

4.3 Communicate as accurately as possible about the cost-effectiveness and feasibility of the
recommended ECMs, based on modeling, utility-bill history or typical usage and energy
cost for similar homes in the area.

4.4 Communicate the relative importance of each recommended health-and-safety
improvement.

4.5 Provide to the customer a list of one or more contractors (BPI-accredited or equivalent),
who perform diagnostic testing and retrofit work as applicable based on the work scope. If
there is a local energy-efficiency retrofit program, the energy auditor may provide the home
owner with program contact information instead of individual contractors.

5. Cost-Benefit Analysis

5.1 The audit shall include a comprehensive package of ECMs, using one of the following three
methods for cost-benefit analysis:

5.1.1 Computer analysis using software approved by the U.S. Department of Energy
(DOE).

5.1.2 Computer analysis, using software that is accredited by BPI, for conducting an
analysis of energy savings and developing an appropriate work scope.

5.1.3 A priority list developed using computer analysis of regional housing stock and
current energy prices. The priority list shall specify both seasonal and baseload
ECMs and identify the type of housing covered by the priority list.
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5.2 When energy-consumption records are available, the audit shall include an analysis of
energy consumption records (at least 12 months) to justify estimates of energy savings
from the installed ECMs.

6. Work Scope

The energy audit shall include a work scope detailing proposed ECMs. This work scope shall be
based on an evaluation of the whole house according to the requirements of this standard and
the objectives of the customer. The work scope shall not be based primarily on a narrow product
line, services of a contractor or convenience. The objective of the work scope is to optimize
home performance cost-effectively, while maintaining or improving health and safety and
satisfying customer objectives.

The energy audit shall include the following requirements:
6.1 Interview with customers to understand their priorities and goals for home improvements.
6.2 Prioritization of health-and-safety improvements according to their urgency and importance.

6.3 Prioritization of ECMs, building repairs and renovation according to cost-effectiveness,
feasibility and customer objectives.

6.4 Pre-work and post-work verification (such as diagnostic testing) should include all
measures identified as part of the audit.

7. Combustion Appliance Testing

The energy audit shall include inspection of combustion systems for common safety problems
that may be related to ECMs. The energy audit report shall specify remediation of conditions as
required and shall specify that post-retrofit combustion-appliance testing be conducted.

7.1 ldentify and communicate emergency problems — such as a gas leak or a dangerous level
of carbon monoxide — clearly and immediately to the customer, landlord, utility
representative and/or the auditor’s supervisor and suggest appropriate solutions.

7.2 Test for gas leakage at connections of natural gas and propane piping systems. The report
shall specify repair for leaks and replacement for hazardous or damaged gas connectors.

7.3 Inspect for oil leakage in oil-fired heating and water-heating systems.

7.4 Inspect combustion venting systems for damage, leaks, disconnections and other safety
hazards.

7.5 Include combustion-appliance-zone (CAZ) pressure tests, carbon monoxide (CO) tests and
spillage tests on all combustion appliances venting into atmospheric chimneys, including
fan-assisted gas appliances, as follows:

7.5.1 Monitor for ambient CO during combustion testing, and discontinue testing if
ambient CO level exceeds 35 parts per million (ppm).
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Measure baseline pressure in the CAZ with reference to (WRT) outdoors.

Activate exhaust fans, clothes dryer and air handler to maximize negative pressure
in the CAZ, with the exception of whole-house fans designed for night cooling.

Open or close interior doors as needed to maximize negative pressure in the CAZ.

Measure the change in CAZ pressure WRT outdoors that is induced by exhaust fan,
air handler and door position, as compared to the baseline pressure obtained in

7.5.2. If the change in pressure is more than 5 Pa in the negative direction, the audit
report shall specify measures to mitigate that induced negative pressure in the CAZ.

Operate open-combustion appliances, beginning with the smallest input, and test for
spillage at the draft diverter, barometric draft control or burner inlet (fan-assisted
appliances). If a combustion appliance spills for longer than 1 minute, the audit
report shall specify measures to mitigate spillage.

Test for CO in undiluted flue gases of combustion appliances. If CO in undiluted flue
gases is more than 100 ppm as measured or 200 ppm air-free measurement, the
audit report shall specify service to reduce CO to below these levels (unless CO
measurement is within manufacturers’ specifications).

Include a CO test on all sealed-combustion and power-vented appliances (without
atmospheric chimneys).

When cost-effective and feasible, the audit report shall recommend replacing open-
combustion equipment with high-efficiency, sealed-combustion equipment or power-vented
equipment (or non-combustion equipment, such as a heat pump).

7.7.1

The audit report shall specify CO testing for newly installed sealed-combustion and
power-vented appliances.

Test gas ovens for CO.

7.8.1

7.8.2

If ovens produce more than 200 ppm of CO (or 400 ppm air-free measurement) in
undiluted flue gases tested in the oven vent, the audit report shall specify service or
replacement.

The audit report shall specify that every kitchen be ventilated as required in Section
8.2.
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The energy audit report shall:

7.9 Specify smoke alarms for homes, per local code as a minimum, that don’t already
have them installed.

7.10 Specify CO monitors/alarms in homes with combustion appliances or attached
garages, one per floor level.

7.11  Specify final combustion testing at project completion to ensure compliance with the
above standards.

8. Indoor Air Quality and Ventilation

8.1 The energy audit shall strive to maintain or improve indoor air quality. The energy audit
report shall specify improvements to reduce pollution sources and to provide adequate
ventilation as follows:

8.1.1 Identify sources of indoor air pollution for customers and recommend the removal of
the pollutant or implementation of the proper control.

8.1.2 Document the flow rate of all exhaust fans and whether the exhaust fans and
clothes dryers vent to outdoors.

8.1.3 With an attached garage, document that an effective air barrier exists or include
sealing of air leaks between the garage and house. Also, the energy audit report
shall include sealing of air handlers and ducts that are located in the garage.

8.1.4 Document mechanical ventilation requirements using the approach based on the
ASHRAE 62.2 — 2007 Standard.

8.1.5 Specify whole-house mechanical ventilation for all homes based on the ASHRAE
Standard 62.2 — 2007, Section 4, as follows:

8.1.5.1 Nominal fan size to continuously provide airflow in cubic feet per minute
(CFM) is based on the number of bedrooms and the conditioned floor area
of the home. The fan’s CFM shall be determined by using either the
formula or the table that follows. The formula for CFM fan flow is:

CFM = (0.01 x conditioned floor area) + (7.5 x (number of bedrooms + 1))
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8.1.5.2 The table for CFM fan flow follows:

Table 1. Accepted Sizing for Continuous Ventilation Fans

Number of Bedrooms

Floor Area (sq ft) 0-1 2-3 4-5 6-7 >7
< 1500 30 45 60 75 90
1501-3000 45 60 75 90 105
3001-4500 60 75 90 105 120
4501-6000 75 90 105 120 135
6001-7500 90 105 120 135 150
> 7500 105 120 135 150 165

From ASHRAE Standard 62.2-2007, Table 4.1.

8.2 Specify local (spot) ventilation for kitchens and bathrooms according to ASHRAE Standard
62.2 — 2007, Section 5. Use one of the two following options for complying with the kitchen
and bathroom ventilation requirements. Both bathroom and kitchen requirements may be
met by dedicated exhaust fans and/or a central ventilation system.

8.2.1 The report shall specify that each bathroom receives a minimum of 50 CFM of
intermittent exhaust (with appropriate controls) or 20 CFM of continuous exhaust.
Also, specify that each kitchen receives a minimum of 100 CFM of intermittent
exhaust or 5 air changes per hour (ACH) of continuous exhaust based on kitchen
volume.

8.2.2 If existing ventilation equipment can’t be used to fulfill 8.2.1, and new equipment
isn’t specified, then airflow from the whole-house ventilation system may be
increased to compensate, according to ASHRAE 62.2 — 2007, Appendix C.

8.3 The following exceptions can reduce or eliminate the need to install a whole-house
ventilation system.

8.3.1 Whole-house ventilation systems aren’t required for homes without mechanical
cooling in International Energy Conservation Code (IECC) Zones 1 and 2 or for
homes that are conditioned for less than 876 hours per year. These exceptions all
require that the local jurisdictional authority determines that windows are an
acceptable method of ventilation (ASHRAE Standard 62.2 — 2007, Section 4.1).
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8.3.2 Aninfiltration credit may be applied to reduce whole-house mechanical ventilation
requirement. The credit may be determined using ASHRAE Standard 62.2-2007,
Section 4.1.3, if the building enclosure has been tested with a blower door.
Guidance on using this section of the ASHRAE 62.2-2007 Standard can be found in
Annex C. When the infiltration credit is larger than the nominal fan size specified in
8.1.5, a whole-house mechanical ventilation system isn’t required.

9. Moisture Control

The energy audit shall include an inspection of each home for moisture problems and
specifications for prevention and remediation, as applicable to the proposed ECMs for the
following.

Note: Excessive moisture contributes to mold, indoor air pollution, and building durability
problems.

9.1 Evidence of exterior water intrusion, such as roof leaks, foundation leaks, and ground-water
intrusion.

9.2 Evidence of all interior water sources, such as plumbing leaks.

9.3 Effects of water damage on buildings, such as mold, mildew, insect damage, efflorescence,
and stains, including evidence of damage due to expansive soails.

9.4 Existing vapor retarders, flashing, gutters or other moisture-control strategies.

9.5 Measures specified in the work scope to prevent potential moisture problems or mitigate
identified moisture problems, as applicable.

10. Building Enclosure Performance

The energy audit shall include an evaluation of the performance of the building enclosure and
include recommendations for upgrades as appropriate according to Sections 5 and 6.

The audit report shall include:

10.1 The air-leakage rate of the building enclosure, as determined by a blower door test. Pre-
work blower-door testing may be deferred and specified as part of the work scope.

10.1.1 When enclosure air sealing is specified, specify a blower-door test when work is
completed or as part of the final inspection.

10.2 Air-sealing work should be done prior to the insulation work.
10.3 Estimation of R-values of opaque building materials.
10.3.1 Evaluation of insulation retrofits for feasibility and energy savings.

10.4 Estimation of U-factors and solar heat gain coefficients (SHGCs) of windows and doors.
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10.4.1 Evaluation of the feasibility and energy savings for window treatments, including
window replacements for improvements in thermal resistance and/or shading.

10.5 In homes with mechanical cooling systems, evaluation of the feasibility and energy
savings of shading and solar-reflectance retrofits for the roof and/or wall.

11. Heating and Cooling (HVAC) Efficiency

The energy audit shall include an evaluation of the performance of the building mechanical
systems and the report shall recommend upgrades as appropriate according to Sections 5 and
6 of this standard.

11.1 Evaluation of furnace performance and efficiency.
11.2 Evaluation of air-conditioning and heat-pump performance and efficiency.
11.3 Evaluation of duct performance, including filter effectiveness and duct sizing.

11.4 Evaluation of air duct systems that are partially or fully outside the conditioned space for
air leakage and thermal insulation. The energy audit shall prescribe one or more of the
following two duct-sealing requirements. Pre-work duct testing may be deferred and
specified as part of the work scope.

11.4.1 Evaluation of duct systems that are no more than 25% outside conditioned space
with a pressure-pan test to identify useful duct sealing opportunities. Conduct this
evaluation with a blower door depressurizing the building enclosure to 50 Pa. If
the pressure at any duct register is more than 3 Pa or the average of all registers
is more than 1 Pa, duct-sealing opportunities are likely and further testing is
recommended.

11.4.2 When ducts are more than 25% outside conditioned space, the energy audit shall
include a duct-pressurization test to evaluate duct leakage as part of the energy
audit or specify a duct pressurization test prior to beginning duct-sealing work.

11.5 When duct sealing is specified, specify a duct-pressurization test when work is
completed or as part of the final inspection.

11.6 Evaluate duct location and R-value; evaluate feasibility and energy savings of retrofit
duct insulation, as applicable.

11.7 Evaluation of evaporative-cooler maintenance, installation and performance, as
applicable.

11.8 Evaluation of boiler performance and efficiency, as applicable.
11.9 Evaluation of steam-heating distribution performance, as applicable.

11.10 Evaluation of hot-water space-heating distribution performance, as applicable.

10
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11.11 Evaluation of hot-water heater and hot-water distribution performance, as applicable.

11.12 Evaluation of the feasibility and energy savings of HVAC equipment replacement.

Specify that replacement systems comply with Air Conditioning Contractors of America

(ACCA) 5 QI HVAC Quality Installation Specification.

11.13 For equipment that isn’t specified for replacement, specify cleaning, tuning, adjustment,

12.

control upgrades and repair in the work scope.

Baseload Energy Efficiency

The energy audit shall include an evaluation of baseload energy uses and the report
recommends upgrades as appropriate, according to Sections 5 and 6.

12.1

12.2

12.3

During the audit, the customer shall be advised about behavioral changes that reduce
energy consumption including:

12.1.1 Plug loads and associated electricity costs.

12.1.2 Calculated baseload energy consumption with the following energy uses
disaggregated from one another: baseload, water heating, space heating, cooling
and other seasonal consumption, such as pool heaters and pumps.

12.1.3 Household baseload energy use, as compared with similar homes in the region.
12.1.4 Value of turning off lights, televisions and other loads when not in use.

The energy audit shall include an evaluation of:

12.2.1 Refrigerator and freezer performance.

12.2.2 Lighting efficiency and efficient alternatives.

12.2.3 Clothes-dryer vents [restrictions, lint build-up or indoor termination and for
appropriate venting materials].

12.2.4 Pool and spa energy consumption and conservation strategies.
12.2.5 The efficiency of other major baseload energy users.

The energy audit report shall include a recommendation of appropriate replacements or
alternatives to appliances.

11
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Annex A
Normative
BPlI Home Energy Audit Standard-Referenced
Documents
ltem Date Standard Section

ANSI/ACCA 5 QI-2007, HVAC Quality

Installation Specification 2007 1112

ANSI/ASTM E779-03, Standard Test
Measure for Determining Air Leakage 2003 Insertin 10.1
Rate by Fan Pressurization

ANSI Standard 2223.1-2002, Annex H,
Recommended Procedure for Safety
Inspection of an Existing Appliance
Installation

2002 Insertin 7.5

ASHRAE Standard 62.2-2007. Ventilation
and Acceptable Indoor Air Quality in Low- 2007
Rise Residential Buildings.

8.1.4.8.1.5.8.2.8.3.1.8.3.2,
A, A.1; Annex C

ASHRAE Standard 136-1993 (RA 2006).
A Method of Determining Air Change 2006 Annex C
rates in Detached Dwellings.

ASHRAE Standard 119-1988 (RA 2004).
Air Leakage Performance for Detached 2004 Annex C
Single-Family Residential Buildings.

CGSB 149.10-M86 "Determination of the
Airtightness of Building Envelopes by the 1986 Annex C
Fan Depressurization Method"

EPA Guidelines for Radon Testing 3.9

8.3.1, 10.3. (compare
International Energy Conservation Code 2006 component R-values to those
specified in IECC)

Insert in 7.2 (procedure for
testing gas or propane
leakage in piping systems)

National Fuel Gas Code or International
Fuel Gas Code

12
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Documents can be ordered from the following:

ACCA: Air Conditioning Contractors of America
2800 Shirlington Road, Suite 300

Arlington, VA 22206

(703) 575-4477

www.acca.org

ASHRAE: American Society of Heating Refrigeration and Air-conditioning Engineers
1791 Tullie Circle, N.E.

Atlanta, GA 30329

(404) 636-8400

www.ashrae.org

ASTM International: American Society for Testing and Materials
100 Barr Harbour Drive,

P.O. Box C700

West Conshohocken, PA 19428-2959

(610) 832-9585

www.atsm.org

CGSB: Canadian General Standards Board
6B1, Place du Portage, Phase Il

11 Laurier Street

Gatineau, Québec

K1A 0S5

(819) 956-1586

WWW.pwgsc.gc.ca/cgsb

International Energy Conservation Code: International Code Council
500 New Jersey Avenue, NW, 6th Floor,

Washington, DC 20001

[P] 1-888-ICC-SAFE (422-7233)

www.iccsafe.org

ANSI Standards Z2223.1-2002; National Fuel Gas Code: National Fire Protection Association
1 Batterymarch Park

Quincy, Massachusetts

USA 02169-7471

(617) 770-3000

www.nfpa.org

13
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Annex B
Normative
Terms and Definitions

ACCA — Air Conditioning Contractors of America
ACH — Air changes per hour

ANSI — American National Standards Institute
ASHRAE — American Society of Heating, Refrigerating and Air-Conditioning Engineers
BPI — Building Performance Institute, Inc.

CAZ — Combustion appliance zone

CFM — Cubic feet per minute

CO - Carbon monoxide

Home — See low-rise residential building, below
IECC — International Energy Conservation Code
EA — Energy auditing

ECM - Energy Conservation Measure

Low-rise Residential Building — a single family detached or attached building or a multifamily
building less than four stories tall.

PV — Photovoltaic

SHGC - Solar heat gain coefficient

14
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Annex C
(Informative)
Infiltration Credit Guidance

(From ASHRAE 62.2-2007, Section 4.1.3, used with permission)

C.1 Natural infiltration shall be calculated for existing buildings using either:

1. The normalized leakage calculated from measurements of envelope leakage using either
ASTM E779-03 or CGSB 149.10-M86 or

2. The envelope air flow at 50 Pa (cfm50 or L/s@50).

C1.1 Normalized Leakage

C1.1.1 ASTM Procedure. To calculate the leakage area from the ASTM E779? standard, the
leakage area for pressurization and depressurization (using a 4-Pa reference pressure) shall be
averaged using Equation C1.:

I = L press T Ldeprms
2 (C1)
Where
L = leakage area (ft?) (m?)
Loress = leakage area from pressurization (ft°) (m?)

Luepress = leakage area from depressurization (ft%) (m?)

C1.1.2 CGSB Procedure. To calculate the leakage area from CAN/CGSB-149.10-M86°, the
following modifications to the test procedure must be made: (1) all vents and intentional openings
must be in the same configuration as specified in the ASTM standard (i.e., HYAC dampers and
registers should be in the normal operating position; fireplace and other dampers should be
closed unless they are required for test operation), (2) height and floor area must be reported
consistently with the definitions of this standard, and (3) the leakage area as calculated from the
CGSB procedure must be converted using Equation C2:

L=06104)""L

cast (C2)
Where
L = leakage area (ft?) [m?]
n = exponent measured from the CGSB standard
Lqs, = CGSB leakage area, as modified above (ft’) [m?]

15
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C1.1.3 Envelope air flow at 50 Pa. Leakage area shall be calculated using Equation C3.

0
L(#*)= C{Toso (C3-SI)
N L/s@50
L(m ):% (C3-IP)

Al1.2 Normalized Leakage

Normalized leakage shall be calculated using Equation C3:

0.3
NL = 1000£(£j

Where:
NL = normalized leakage
Ho = height of a single story (8 ft) [2.5 m]
H = height of the building (ft) [m]

= leakage area of the space (ft?) [m?]
A = floor area of the space (ft%) [m?]
A1.3 Natural Infiltration
The natural infiltration air flow rate shall be calculated using Equation C4.

NLwV
0, (efin) ==~ (C4-IP)

Where w is the weather factor from Table C1 (from ASHRAE Std. 136), V is the volume of the
house (ft3).

NLwV
3.6

Q. (L/5)= (C4-SI)

Where w is the weather factor from Table C1 (from ASHRAE Std. 136), V is the volume of the
house (m?).

16
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Al.4 Infiltration credit

The infiltration credit shall be calculated using Equation C5.

1
chedit = E(Qnat - 002FA) (C5_IP)

where FA is the floor area of the home (ft?).

Ot = %(QM ~0.1FA) (C5-SI)

where FA is the floor area of the home (m?).

1.5 Installed fan flow rate

The installed fan flow rate shall be calculated using Equation C6:

Qfan = CFM(from 8.1.5)-Qcreqit (C6-IP)

Qtan = L/s(from 8.1.5)-Qcreait (C6-SI)

17
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Values of the Weather Factor W for Canadian and U.S. Locations

Note: Source indicates the source of the weather data.

WYEC? = weather year for energy calculations
T™Y? = typical meteorological year

CAN* = average of the ten recent years of weather data

City, State, Prov. W[ACH] Source City, State, Prov. W[ACH] Source
Adak, AK 1.16 T™MY Colorado Springs, 0.98 T™MY
Annette, AK 0.94 T™MY CO Denver, CO 0.87 T™MY
Bethel, AK 1.21 T™MY Eagle, CO 0.80 ™Y
Big Delta, AK 0.99 TMY Grand Junction, CO 0.87 T™MY
Fairbanks, AK 0.90 T™MY Pueblo, CO 0.85 ™Y
Gulkana, AK 0.95 T™MY Hartford, CT 0.86 ™Y
Homer, AK 0.87 TMY Washington, DC 0.76 TMY
Juneau, AK 0.95 TMY Wilmington, DE 0.84 TMY
King Salmon, AK 1.09 TMY Apalachicola, FL 0.63 TMY
Kodiak, AK 0.93 T™MY Daytona, FL 0.73 ™Y
McGrath, AK 0.90 T™MY Jacksonville, FL 0.77 TMY
Summit, AK 1.12 TMY Miami, FL 0.69 T™MY
Birmingham, AL 0.69 TMY Orlando, FL 0.73 TMY
Mobile, AL 0.76 TMY Tallahassee, FL 0.63 TMY
Calgary, AB 0.94 CAN Tampa, FL 0.75 T™MY
Edmonton, AB 0.88 CAN Augusta, GA 0.69 ™Y
Fort Smith, AR 0.76 TMY Atlanta, GA 0.75 TMY
Little Rock, AR 0.75 TMY Savannah, GA 0.75 TMY
Phoenix, AZ 0.68 T™MY Hilo, HI 0.60 TMY
Prescott, AZ 0.81 T™MY Honolulu, HI 0.81 T™MY
Tucson, AZ 0.79 T™MY Lihue, HI 0.94 ™Y
Winslow, AZ 0.82 TMY Burlington, 1A 0.90 TMY
Yuma, AZ 0.77 T™MY Des Moines, IA 0.93 T™MY
Castlegar, BC 071093 CAN Mason City, 1A 1.01 TMY
Fort St. John, BC ' ' CAN Sioux City, IA 0.99 ™Y
Prince Rupert, BC 0.88 CAN Boise, ID 0.87 TMY
Vancouver, BC 0.78 WYEC Lewiston, ID 0.71 T™MY
Victoria, BC 0.69 CAN Pocatello, ID 0.95 T™MY
Williams Lake, BC 0.83 CAN Chicago, IL 0.93 TMY
Arcata, CA 0.74 T™MY Moline, IL 0.86 T™MY
Bakersfield, CA 0.68 T™MY Springfield, 1L 0.93 T™MY
China Lake, CA 0.67 T™MY Evansville, IN 0.76 TMY
Dagget, CA 0.90 T™MY Fort Wayne, IN 0.92 T™MY
El Toro, CA 0.57 TMY Indianapolis, IN 0.86 TMY
Fresno, CA 0.69 TMY South Bend, IN 0.89 TMY
Long Beach, CA 0.64 ™Y Dodge City, KS 111 ™Y
Los Angeles, CA 0.66 T™MY Goodland, KS 1.09 T™MY
Mount Shasta, CA 0.78 ™Y Topeka, KS 0.87 ™Y
Point Mugu, CA 0.63 ™Y Lexington, KY 0.80 ™Y
Red Bluff, CA 0.81 T™MY
Sacramento, CA 0.75 TMY
San Diego, CA 0.67 T™MY
San Francisco, CA 0.92 TMY
Santa Maria, CA 0.70 TMY
Sunnyvale, CA 0.63 T™MY
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Table C1 (continued)

Values of the Weather Factor W for Canadian and U.S. Locations

City, State, Prov. W[ACH] Source
Baton Rouge, LA 0.70 T™MY
Lake Charles, LA 0.72 TMY
New Orleans, LA 0.71 TMY
Shreveport, LA 0.77 T™MY
Boston, MA 1.07 TMY
Churchill, MB 1.24 CAN
Thompson, MB 0.92 CAN
Baltimore, MD 0.82 TMY
Bangor, ME 0.75 TMY
Caribou, ME 1.00 TMY
Portland, ME 0.91 TMY
Alpena, Ml 0.82 TMY
Detroit, Ml 0.92 TMY
Flint, Ml 0.90 TMY
Grand Rapids, Ml 0.89 TMY
Sault Ste Marie, Ml 0.95 TMY
Traverse City, Ml 0.94 TMY
Duluth, MN 1.00 TMY
Internat’l Falls, MN 0.98 TMY
Minneapolis, MN 0.97 T™MY
Rochester, MN 1.03 TMY

Kansas City, MO 0.85 WYEC
Springfield, MO 0.95 T™MY
St. Louis, MO 0.87 TMY
Jackson, MS 0.68 T™MY
Meridian, MS 0.62 TMY
Billings, MT 1.07 T™MY
Cut Bank, MT 1.04 TMY
Dillon, MT 0.90 TMY
Glasgow, MT 1.02 T™MY
Great Falls, MT 1.05 TMY
Helena, MT 0.89 TMY
Lewistown, MT 0.90 TMY
Missoula, MT 0.79 TMY
Saint John, NB 0.95 CAN
Asheville, NC 0.69 TMY
Cape Hatteras, NC 0.94 T™MY
Charlotte, NC 0.74 TMY
Greensboro, NC 0.72 TMY

Raleigh, NC 0.72 WYEC
Bismarck, ND 0.99 TMY
Fargo, ND 1.10 T™MY
Grand Island, NE 1.06 TMY
North Platte, NE 0.95 ™Y
Omaha, NE 0.87 TMY
Scottsbluff, NE 0.99 TMY

City, State, Prov. W[ACH] Source
Stephenville, NF 1.03 CAN
Concord, NH 0.76 TMY
Lakehurst, NJ 0.70 TMY
Albuquerque, NM 0.80 T™MY
Clayton, NM 1.06 TMY
Roswell, MN 0.86 T™MY
Truth or Conseq, NM 0.79 T™MY
Tucumcari, NM 0.87 TMY
Shearwater, NS 0.87 CAN
Baker Lake, NT 1.25 CAN
Fort Smith, NT 0.92 CAN
Inuvik, NT 1.01 CAN
Elko, NV 0.77 TMY
Ely, NV 0.98 TMY
Las Vegas, NV 0.81 T™MY
Lovelock, NV 0.78 TMY
Reno, NV 0.75 TMY
Tonopah, NV 0.90 TMY
Winnemucca, NV 0.84 T™MY
Yucca Falls, NV 0.77 TMY
Buffalo, NY 0.99 T™MY
Massena, NY 0.90 T™Y
New York Cen. Park, NY 0.98 T™MY
New York LaGuar., NY 0.99 T™MY
Rochester, NY 0.92 TMY
Syracuse, NY 0.88 TMY
Akron, OH 0.91 T™MY
Cincinnati, OH 0.84 TMY

Cleveland, OH 0.96 WYEC
Columbus, OH 0.86 TMY
Dayton, OH 0.86 TMY
Toledo, OH 0.90 TMY
Youngstown, OH 0.92 T™MY
Okalahoma City, OK 1.05 T™MY
Tulsa, OK 0.93 TMY
Kapuskasing, ON 0.92 CAN
Sault Ste. Marie, ON 0.90 CAN
Thunder Bay, ON 0.86 CAN

Toronto, ON 0.82 WYEC
Windsor, ON 0.87 CAN
Astoria, OR TMY
Medford, OR 0.850.67 TMY
North Bend, OR 0.90 TMY
Portland, OR 0.76 TMY
Redmond, OR 0.80 TMY
Salem, OR 0.80 TMY
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Table C1 (continued)

Values of the Weather Factor W for Canadian and U.S. Locations

City, State, Prov. W[ACH] Source City, State, Prov. W[ACH] Source
Allentown, PA 0.80 T™MY Fort Worth, TX 0.89 T™MY
Erie, PA 1.00 ™Y Houston, TX 0.81 T™MY
Harrisburg, PA 0.76 T™MY Kingsville, TX 0.72 T™MY
Philadelphia, PA 0.85 T™MY Laredo, TX 0.91 T™MY
Pittsburgh, PA 0.85 T™MY Lubbock, TX 1.00 T™MY
Charlottetown, PE 1.04 CAN Lufkin, TX 0.64 TMY
Quebec, PQ 0.84 CAN Midland Odessa, TX 0.96 TMY
Schefferville, PQ 1.13 CAN Port Arthur, TX 0.79 TMY
Sept lles, PQ 0.96 CAN San Angelo, TX 0.84 T™MY
Montreal, PQ 0.86 WYEC San Antonio, TX 0.83 TMY
Providence, RI 0.91 TMY Sherman, TX 0.80 TMY
Charleston, SC 0.77 ™Y Waco, TX 0.92 T™MY
Columbia, SC 0.67 T™MY Wichita Falls, TX 0.99 T™MY
Greenville, SC 0.69 ™Y Cedar City, UT 0.81 T™MY
Huron, SD 1.09 T™MY Salt Lake City, UT 0.87 T™MY
Pierre, SD 1.00 TMY Norfolk, VA 0.84 T™MY
Sioux Falls, SD 1.05 T™MY Richmond, VA 0.75 T™MY
Regina, SK 1.05 CAN Roanoke, VA 0.74 TMY
Saskatoon, SK 0.98 CAN Olympia, WA 0.77 TMY
Chattanooga, TN 0.64 TMY Seattle, WA 0.85 TMY
Knoxville, TN 0.68 T™MY Spokane, WA 0.85 TMY
Memphis, TN 0.78 T™MY Yakima, WA 0.81 T™MY
Nashville, TN 0.74 WYEC Eau Claire, WI 0.93 T™MY
Abilene, TX 1.05 T™MY Green Bay, WI 0.94 TMY
Amarillo, TX 1.14 T™MY La Crosse, WI 0.86 TMY
Austin, TX 0.80 T™MY Madison, WI 0.91 T™MY
Brownsville, TX 0.90 TMY Milwaukee, WI 1.00 TMY
Corpus Christi, TX 0.86 T™MY Charleston, WV 0.66 TMY
El Paso, TX 0.76 ™Y Casper, WY 1.15 ™Y
Cheyenne, WY 1.08 T™MY
Rock Springs, WY 0.98 T™MY
Sheridan, WY 0.83 TMY
Whitehorse, YT 0.94 CAN
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