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1. Scope D 1356 Terminology Relating to Sampling and Analysis of

1.1 This guide describes and compares different methods for _Atmosphere% o .
assessing the potential for, or existence of, depressurization- E 631 Terminology of Building Constructiohs
induced backdrafting and spillage from vented residential E 779 Test Method for Determining Air Leakage Rate by
combustion appliances. Fan Pressurization o o

1.2 Assessment of depressurization-induced backdrafting E 1827 Test Methods for Determining Airtightness of
and spillage is conducted under either induced depressurization Buildings Using an Orifice Blower Dobr
or natural conditions. 2.2 CGSB Standard: _

1.3 Residential vented combustion appliances addressed in51.71 The Spillage Test—Method to Determine the Poten-
this guide include hot water heaters and furnace. The guide also  fia! for Pressure-Induced Spillage from Vented, Fuel-
is applicable to boilers. Fired; Space Heating Appliances; Water Heaters, and

1.4 The methods given in this guide are applicable to Fireplaces
Category | (draft-hood- and induced-fan-equipped) furnaces. 2-3 ANSI Standard:

The guide does not apply to Category Il (power-vent- Z21.47 Gas-fired Central Furndce
equipped) or Category IV (direct-vent) furnaces. 2.4 NFPA Standard:

1.5 The methods in this guide are not intended to identify 54 National Fuel Gas Code
backdrafting or spillage due to vent blockage or heat—3_ Terminology
exchanger leakage. o e S

1.6 This guide is not intended to provide a basis for 3.1 Deflnltlpns—F_or definitions of terms used in this guide,
determining compliance with code requirements on appliancEefer to Terminologies E 631 and D 1356.
and venting installation, but does include a visual assessment 3-2 Definitions of Terms Specific to This Standard:
of the installation. This assessment may indicate the need for a 3-2-1 air leakage n—the movement or flow of air through
thorough inspection by a qualified technician. the building envelope which is driven by a pressure differential

1.7 Users of the methods in this guide should be familia@Cross the envelope. .
with combustion appliance operation and with making house- 3-2-2 air leakage ratg n—the volume of air movement per
tightness measurements using a blower door. Some methoH8it time across the building envelope. .
described in this guide require familiarity with differential-  3-2-3 airtightness n—the degree to which the building

pressure measurements and use of computer-based daBgvelope resists flow of air. o o
logging equipment. 3.2.4 blower door n—a fan pressurization device incorpo-

1.8 This guide does not purport to address all Safetyrating a controllable fan and instruments for airflow measure-

concerns, if any, associated with its use. It is the responsibilityn€nt and building pressure difference measurement that
of the user to establish appropriate safety and health practice§0unts securely in a door or other opening.

and to determine the applicability of regulatory limitations 3-2-5 Category 1 appliancen—an appliance that operates
prior to use.Carbon monoxide (CO) exposure or flame roll-out With non-positive static pressure and with a vent gas tempera-
may occur when performing certain procedures given in thidure that avoids excessive condensate production in the vent
guide. See Section 7, for precautions that must be taken ifpee NFPA 54).

conducting such procedures.

2. Referenced Documents 2 Annual Book of ASTM Standardgol 11.03.
. 3 Annual Book of ASTM Standardéol 04.11.
2.1 ASTM Standards: 4 Annual Book of ASTM Standardgol 04.07.
5 Available from the CGSB Sales Centre, Ottawa, Canada K1A 1G6.

1 This guide is under the jurisdiction of ASTM Committee E-6 on Performance  © Available from American National Standards Institute, 11 W. 42nd St., 13th
of Buildings and is the direct responsibility of Subcommittee E06.41 on Air LeakageFloor, New York, NY 10036.
and Ventilation Performance. 7 Available from the National Fire Protection Association, 1 Batterymarch Park,
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3.2.6 Category lll appliancen—an appliance that operates to outside. Also, it does not include appliances such as gas
with a positive vent pressure and with a vent gas temperatun@anges or unvented space heaters.
that avoids excessive condensate production in the vent (see .
NFPA 54) 4, Summary of Guide

3.2.7 Category IV appliancen—an appliance that operates 4.1 This guide summarizes different methods for assessing
with a positive vent pressure and with a vent gas temperatur@ackdrafting and spillage from vented combustion appliances.
that may cause excessive condensate production in the veher each method the equipment needed, test procedures, data
(see NFPA 54). reporting, results and interpretation, and technician and test

3.2.8 combustion system spillage—entry of combustion time required are presented. Advantages and uncertainties of
products into a building from dilution air inlets, vent connector €ach method are discussed.
joints, induced draft fan case opening, combustion air inlets, or 4.2 Assessment of depressurization-induced backdrafting
other locations in the combustion or venting system of a vente@nd spillage is conducted under either induced depressurization
combustion appliance (boiler, fireplace, furnace, or watefr hatural conditions. Depressurization is induced in a resi-
heater), caused by backdrafting, vent blockage, or leaks in th@nce by deliberately operating exhaust fans or a blower-door
venting system. fan. Assessments conducted under induced conditions can

3.2.9 continuous pressure differentjah—the incremental indicate only the potential for backdrafting and spillage.
house depressurization due to fans that can be operatépsessments under natural conditions can indicate actual
continuously, such as furnace blower or supply/exhaust ventackdrafting and spillage events. Assessments under either
lator. induced or natural conditions may not be valid for weather,

3.2.10 downdrafting n—the reversal of the ordinary (up- house tlghtne_ss, or oper_at|0nal conditions beyond those en-
ward) direction of air flow in a chimney or flue when no vented countered during the period of measurements.

combustion appliances are operating (as opposed to backdraft-4-3 The guide includes four types of short term tests
ing, which occurs when vented combustion appliances argonducted under induced conditiong) fouse depressuriza-
operating). tion test with preset criteria2] downdrafting test; ) appli-

3.2.11 house depressurizatiom—the situation, pertaining ance backdrafting test; and))(cold vent establishment pressure

to a specific location in a house, whereby the static pressure & VEP) test. A continuous backdraft test to identify backdraft-

that location is lower than the static pressure in the immediaté'd €vents under nat.ural cqnd|t|ons, Wh'c.h involves continuous
vicinity outside the house. monitoring of vent differential pressures, is also described. For

3.2.11.1 Discussior-The pressure difference between in- identification of spillage events or consequences thereof under

doors and outdoors is affected by building tightness (includindfh'aturalI conditians, a continuous spillage test that involves

the distribution of leakage sites across the building envelope ontmgous f.“of“to””g .Of spillage-zone temperatures and in-
indoor-outdoor temperature difference, local winds, and thé:loor air quality is described. Because they are conducted under

operation of indoor appliances such as exhaust fans, forced-diy Varety of natura_llly occurring c_qnd|t|ons, the continuous

system fans, and vented combustion appliances (boilers, fir nethods can provide more definitive results for conqnlons

places, furnaces, or water heaters). Thus, the existence afl der; which tests are conduc_ted. HOWG"?“ the eenfinuous

extent of house depressurization at a specific location varie@'etho.dS also can be more time-consuming and resource-

over time, depending on outdoor conditions and the operatiowtens've to apply. .

of indoor appliances. 4.4 A purpose of the guide is to encourage the use of
3.2.12 induced conditionsn—conditions for house depres- consistent procedures for any selected method.

surization created with the use of exhaust fans or blower doos. Significance and Use

3.2.13induced draft (ID) fann—a fan used in a venting 5y Ajthough a number of different methods have been used
system that removes flue gases under non-positive static vepf sqsess backdrafting and spillage (see NFPA 54,, CAN/
pressure. _ _ _ _ CGSB-51.71, and-4) a single well-accepted method is not yet

3.2.13.1Discussior—An appliance with an ID fan is a 3yajlaple. At this point, different methods can vield different
Category | appliance, as its venting system is under nonegy|ts. In addition, advantages and drawbacks of different
positive static vent pressure. methods have not been evaluated or described.

3.2.14 intermittent pressure differentiah—the incremental 5.2 To provide a consistent basis for selection of methods,
house depressurization due to fans that are operated intermikis guide summarizes different methods available to assess
tently, such as clothes dryer, kitchen exhaust or bathroom faryackdrafting and spillage. Advantages and limitations of each

3.2.15 natural conditions n—outdoor temperature and method are addressed.
wind conditions that create house depressurization. 5.3 One or more of the methods described in this guide

3.2.16 pressure differential n—pressure difference across should be performed when backdrafting or spillage from
the building envelope, expressed in pascals (inches of water gented combustion appliances is suspected to be the cause of a
pound-force per square foot or inches of mercury). potential problem such as elevated carbon monoxide (CO)

3.2.17 vented combustion appliancer—includes fossil- levels or excessive moisture.
fuel-fired furnace, boiler or water heater vented to outside. 5.4 The following are examples of specific conditions under

3.2.17.1Discussior—The term vented combustion appli- which such methods could be performed:
ances in this standard excludes fireplaces and gas logs venteds.4.1 When debris or soot is evident at the draft hood,
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indicating that backdrafting may have occurred in the past, 6. Principles and Methods

5.4.2 When a new or replacement combustion appliance is 6.1 Backgroune—Residences can be depressurized due to
added to a residence, operation of exhaust equipment and imbalanced air distribution

5.4.3 When a new or replacement exhaust device or systeraystems, as well as local weather. The extent of house
such as a downdraft range exhaust fan, a fireplace, or depressurization depends on the capacity of the exhaust equip-
fan-powered radon mitigation system, is added, ment, the degree of imbalance in the air distribution system,

5.4.4 When a residence is being remodeled or otherwisand the airtightness of the building envelope. Outdoor tem-

altered to increase energy efficiency, as with various types dperatures also can affect the depressurization of the house. For
weatherization programs, and example, the natural depressurization of a house would be a

5.4.5 When a CO alarm device has alarmed and a combufeW to several pascals greater under winter conditions in the
tion appliance is one of the suspected causes of the alarm. northern parts of the country than during summer. The changes

5.5 Depending on the nature of the test(s) conducted and tHa depressurization of the house due to outdoor conditions

test results, certain preventive or remedial actions may need {cMPerature and wind) often can be greater than changes
be taken. The following are examples: caused by exhaust appliances. Downdrafting, which can result

5.5.1 If any of the short-term tests indicates a potential fogf/rom house depressurization, is the reversal of the ordinary

backdrafting, and particularly if more than one test indicate upward) direction of air flow in a chimney or flue when no

such potential, then the appliance and venting system should beented combustion appliances are operating. Backdrafting

further tested by a qualified technician, or remedial actiongene_rally oceurs when an appllance_ starts up against a down-
; ; drafting chimney and cannot establish draft. Vented combus-
could be taken in accordance with 5.5.3

. L . tion appliances equipped with draft hoods or diverters or
5.5.2 If continuous monitoring indicates that backdrafting iSinq,ced-draft fans depend on hot flue gases to create a thermal
occurring, and particularly if it indicates that spillage is )5yancy that exhausts combustion products through a chim-
occurring that impacts indoor air quality (for example, elevated, oy "\yhen the natural or induced draft or thermal buoyancy
CO concentrations or excessive moisture in the house), thethnnot overcome backdrafting, there will be spillage of com-
remedial action is indicated. bustion products including carbon dioxide (§Q carbon

5.5.3 Possible remedial actions include the following: monoxide (CO), nitrogen oxides (N{Dand water vapor into
5.5.3.1 Ata minimum, a CO alarm device could be installedindoor spaces.
in the house. 6.2 Principles of Vent Operation and BackdraftireA

5.5.3.2 Limiting the use of devices or systems that increasechematic of one typical installation of a water heater and
house depressurization, such as fireplaces and high-volunfiernace connected to a common B-vent (chimney) through vent
exhaust fans. Proper sealing of any air leakage sites, especiaftpnnectors is shown in Fig. 1. There can be a number of
at the top floor ceiling level, can also reduce house depressuvariations to this example, including vent connectors that are
ization at the lower levels of the house. connected to a masonry chimney, or separate venting systems

5.5.3.3 Partially opening a window in the furnace or appli-for €ach appliance. Draft-hood or induced-draft combustion
ance room, if available. Keeping the door nearest the applianc@Ppliances depend on the thermal buoyancy of hot flue gases

room open at all times or putting louvers in the door. related near the chimney. In the case of backdrafting, or
5.5.3.4 Providing increased makeup air for the appliance
(for example, by providing a small duct or opening to the -

outdoors near the appliance).

5.5.4 If remedial actions are not successful, then consider-
ation can be given to correcting or replacing the venting system
or, if necessary, replacing the spilling appliance with one that $:
can better tolerate house depressurization.

B-Vent

5.6 The understanding related to backdrafting and spillage
phenomena is evolving. Comprehensive research using a 3
single, reliable method is needed to better understand the Vent Connector Vent Connector

frequency, duration, and severity of depressurization-induced ("

spillage in a broad cross section of hon{} In the absence

of a single well-accepted method for assessing the potential fOpraft Diverter

or occurrence of backdrafting or spillage, alternative methods

are presented in this guide. The guide is intended to foster

consistent application of these methods in future field work or I—ﬂ

research. The resultant data will enable informed decisions on A
relative strengths and weaknesses of the different methods and  Furnace | Bumer
Water Heater

Water Heater
Inspection “T” Draft Hood

provides a basis for any refinements that may be appropriate.
Continued efforts along these lines will enable the development |
of specifications for a single method that is acceptable to alfg. 1 schematic of Combined Water Heater and Furnace Venting
concerned. System



https://standards.iteh.ai/catalog/standards/sist/144fb92b-a554-4ce4-98d4-8d6acb0b9d48/astm-e1998-99

NOTICE:~This-standard-has-either-been-superseded-and-replaced-by-a-new-version-or
discontinued.-~Contact-ASTM=-lInternational-(www.astm.org)-for-the-latest-information.-

b £ 1998

reversal of the ordinary vent flow, hot flue gases tend to follow 6.6 Observations and tests for assessing hazards, given in
the path with the smallest pressure or least resistance. F&ection 7, should be followed prior to conducting the tests. The

draft-hood-equipped appliances, the path of least resistance tissts for assessing backdrafting and spillage are summarized,
the draft hood or diverter. For induced-draft furnaces, this pattbeginning in Section 8, in terms of equipment needed, the

could be either at the draft hood of the other appliance (focondition of the house for testing, test procedures, technician

example, water heater) that is connected to the common vertime needed, test duration, and test outputs and their interpre-
or around leakage points in the vent system, especially atation.

connections. 7. Hazards and Assessment
6.3 Principles of AssessmentSince the upward flow in the °

chimney or venting system depends on pressure differentials 7-1 A major hazard in conducting the tests described in this
created by the buoyancy of hot flue gases, measurement of t§lide is CO exposure. Flame roll-out and associated fire
static pressure in the vent system (relative to that in the roorROtential is another potential haza(#). Hazards associated
where the appliance is located) is one basic measuremeMfith blower-door testing must also be considered. Hazards
parameter to indicate backdrafting. Spillage of the flue gase@SSociated with blower-door testing are noted in Test Method
around the draft hood or diverter can be observed visually of 779; precautions and tests for other hazards are given below.
inferred from a temperature sensor. (The visual test, which -2 Carbon Monoxide Exposureln some situations, appli--
provides a reliable indication of backdrafting, can be accom@NCes may generate CO due to backdrafting. It is imperative
plished by using a smoke pencil or a small flame created by §1at flue CO levels be measured prior to conducting any tests
cigarette lighter to indicate the flow direction of the flue gases.fnd that continuous CO monitoring be conducted in the
Quantitative assessment of the impact of spillage at the drafff€chanical room or the appliance area (test space) while these
hood or diverter cannot be accomplished without special€Sts are occurring. The procedures for flue CO measurements
equipment, because of the temperature and moisture content &€ given below. _ _

flue gases. However, the consequences of spillage can pe’-2.1 Flue CO Measurements Prior to Conducting Tests

assessed by measuring air quality in the area where combusti&®" flue CO measurements, use a combustion analyzer that is
appliances are located. capable of measuring flue CO levels on an air-free basis. All

6.4 Methods—The available methods for assessing back_exhaust devices in the house, including fireplaces or wood-
‘ burning stoves, should be off during the testing period.

drafting and spillage can be divided into two major groups: ) X
those conducted under induced depressurization and tho e7'2'1'1d Pliﬁe thetsarr?plltng zro?tehfordthe gognbustl_ortw atrrl]a—
conducted under natural conditions. Methods used under i{yzer AMBEFAS 'WalSh neatty dralt hood and down Into the

duced conditions can provide an indication of the potential fo hroat,of the heat excha}nger as far as pQSS|bIe. Ensyre that the
backdrafting. The tests conducted under induced condition robe’s thermocouple (if present) is not in contact with mgtal.
require less testing than those under natural conditions an ecord flue CO levels at least once per min when the appliance

thus, are termed short-term tests. ldeally, short-term tesl’§ fired.

should be repeated under different weather conditions. Meth- pag.g TU”’? doyvn the fumnace thermo_stat. Turn on the water
ods used under natural conditions detect actual backdraftin eater by turning its thermostat to the highest setting. Open a

and spillage events but require continuous monitoring over ot water faucet to ensure that the water heater continues to fire

. icall Ko | Th ; " : uring the test. _ _ _
period typically one week or longer. The period of continuous 7.2.1.3 Wait until 5 min have elapsed since the appliance

itoring, ideally, shoul I h f ; ;
monitoring, ideally, should be long enough to cover a range o vas started. Using a match or a smoke pencil, check for draft

weather conditions. Relationships between the results of shorf! L oo
term tests under induced conditions and continuous monitorin tthe water heater draft hood (lack of draft indicates likelihood

o : : f a blocked vent).
under natural conditions have been investigg&dr) but are .
not yet qualified or established. 7.2.1.4 Remove the sampling probe, shut off the faucet and

: . : . return the water heater thermostat to its original setting.
6.5 The methods included in this guide are grouped under 7.2.1.5 If the furnace has an induced draft (ID) fan, drill a

two categories: induced conditions and natural conditions. sampling hole just above the furnace collar and insert the
6.5.1 Induced Conditions include house depressurizatiogamp”ng probe through this hole. Otherwise, place the sam-

test with preset criteria, downqlrafting test, appliance backdraftp"ng probe under the furnace draft hood and into the heat

ing test, and cold vent establishment pressure (CVEP) test. gychanger if possible. Record flue CO levels at least once per
6.5.1.1 The following general rules apply in conductingmin when the appliance is fired.

tests under induced conditiond) (when such tests are initi-  7.2.1.6 Turn on the furnace and set the thermostat suffi-

ated, the temperature of the common vent should be close tgently high that it will continue to fire for at least 5 min.

the temperature of the mechanical room, so that the test 7.2.1.7 Wait until 5 min have elapsed, and conduct a match

approximates a cold vent condition; ar) {esting of a water  or smoke pencil test as in 7.2.1.3.

heater should precede furnace or boiler testing, as the waterz 2.1.8 Remove the sampling probe and return the thermo-

heater has a lower heat output and will require a correspondtat to its original setting. If a sampling hole was drilled, insert
ingly shorter time to cool the common vent following its a plug or screw to close it.

operation. 7.2.1.9 If the CO value for the water heater or furnace flue
6.5.2 Natural Conditions include continuous backdraftinggases exceeds 400 ppm (air-free basis as described in ANSI-
test, and Continuous spillage test. Z21.47), or there is evidence of a blocked vent, then further
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testing should be postponed until a qualified technician ha¥he water and furnace remain off throughout the test. Follow-
visited the house to resolve any such apparent problems. ing baseline measurements of the indoor-outdoor pressure
7.2.2 CO Monitoring During the Tests-Several levels of difference with all continuous and intermittent house fans off,
protection against excessive CO exposure due to inducethe incremental house depressurization due to continuous fans
backdrafting of combustion appliances, based on existingfurnace blower, combined supply and exhaust ventilator,
standards or guidelines for CO concentrations in flue gases ammbntinuous air exhaust or supply systems) and intermittent fans
in ambient air, should be considered. Occupational Safety anftlothes dryer, kitchen exhaust, bathroom fans, fireplace simu-
Health Administration (OSHA) guidelines for CO exposure lator) is measured. The continuous pressure differential and
limit concentrations to 200 ppm for short-term (15 min) intermittent pressure differential are then compared with preset
exposure and 50 ppm for 8-hour-average exposure. The senswiteria to determine pass or fail status.
for CO monitoring in the test space should have a visual 8.2 Equipment NeededA differential pressure measuring
readout that will alert technicians to unusual concentrations imlevice, outdoor pressure tube, outdoor pressure averaging
the breathing zone of their activity. Additionally, a CO alarm system, and a wood-fire simulator, are needed.
device is to be installed in the living area of the house during 8.3 House Conditions-Set the house conditions according
these tests. to Table 1.
7.2.2.1 If the CO level in the flue gas exceeds 400 ppm 8.4 Procedures—
(air-free basis as described in ANSI-Z21.47) during the visual 8.4.1 Set Up Differential Pressure Measuremeronnect
inspection or during backdrafting or CVEP tests, then thendoor and outdoor ports to a differential-pressure measure-
affected test is to be terminated. The responsible applianament device. The port for indoors should be in, or connected by
should be inspected or tested or tuned by a qualified techniciatubing to, the room containing the appliance(s) to be tested.
7.2.2.2 As an additional margin of safety, technicians are ta’he port for outdoors should be connected by tubing to one or
observe the CO levels in the mechanical room during theseore outdoor sites. It is preferable to have outdoor sites on
tests and note any time when the ambient concentratiorach side of the house that are connected to the outdoor port
exceeds 100 ppm for 15 min. Testing is to be terminated irthrough a common manifold. To minimize the effect of local
such instances. It is unlikely that the ambient concentrationwvinds on the outdoor pressure measurement, and to avoid snow
will exceed 100 ppm when the flue-gas concentration is belover rain accumulation, or both, each outdoor hose should be
400 ppm. placed in an open-ended housing that faces downward. The
7.2.2.3 Should the CO alarm activate, any test in progresbBousing should be attached to a vertical stake or stand near a
should be terminated and the house temporarily evacuated acdrner formed by the exterior wall and the ground (a stagnation
ventilated. region), near the midpoint of the wall.

7.3 Visual Assessment 8.4.2 Determine Baseline DepressurizatieiDetermine the
7.3.1 Verify that there is no fuel or other flammable materialvalue of the indoor-outdoor pressure differential with all
stored in the mechanical room or area and that no combustiblontinuous and intermittent house fans off, in accordance with
material is stored within 2 ft of the appliances (furnace or watethe house conditions established in 8.3 (see Table 1). Pressure

heater) to be tested. differences may be quite variable, especially under windy
7.3.2 Make a visual assessment for scorch marks on theonditions; thus, an average of several values should be used.

outside of the water heater near the burner to see if flame-

rollout may have happened previously. If there is evidence of tag, g 1 initial House Conditions for House Depressurization

scorching (such as at the base of the water heater), then further Test?
testing should .be postponed until a qualified technician has House Feature Configuration
tested the appllance. ' N Windows Close
7.3.3 During forced backdrafting conditions flame roll-out exterior doors Close
may occur, even if there is no evidence of prior occurrencesgasement door osed 1 C:Ose
H H H H H'Y H 0rs on an enclosed furnace room Close
bgcause relatively high deprgssunzatlon conditions are mducéﬁferior doors on perimeter rooms not Close
with a blower door under this method. Should flame roll-out containing exhaust devices
occur, the test should be discontinued. gE!mney W@tE manual dflirgper Close
3 . H H imney without manual damper Leave as is
7.3.4 A qualified techn|c_:|an should V|s_ually inspect '[he,vl‘,ike_up air supply with manual damper Close
venting system to determine that there is no blockage Ofiake-up air supply without damper Leave as is
restriction, leakage, corrosion, or other deficiencies that coulioodstove or fireplace No fiffi TIZSB doors and air
. . . control aampers
C?‘use an unsafe Condlthn' checl_< for proper size and horlzontélliel—fired appliances (furnace, boiler, Turn down thermostats
pitch, and ensure compliance with local codes. water heater, gas fireplace, pellet stove)
. . . . . Floor drains Fill with water
8. House Depressurization Test With Preset Criteria (see  Exhaust and supply fans off
NFPA 54. CAN/CGSB-51.71. and Refs 1_4) Ventilating and air moving devices Off
! T N Clothes dryer off
8.1 Summary of ProcedureDetails of this procedure are Attic hatch Close
given in CAN/CGSB-51.71. In summary, the test is conductecfra" space vents _ Close
roken windows and other short term openings Tape over

under closed-house conditions (exterior doors, windows, fir€syp.siab ventilation fans or subfloor ventilation Turn off
place or woodstove dampers, or both, closed). Interior doors onsystems for sail gas control
perimeter rooms that do not contain exhaust devices are closed4see NFPA 54.
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8.4.3 Turn on Furnace BlowerOperate the blower at varies with appliance fuel and venting configuration) and the
maximum speed if it can be switched on independently of othemeasured intermittent pressure differential is 6 Pa depressur-
exhausts. The house depressurization level in the applianézation, then the house fails the test and is considered to be
room, relative to outdoors, should be assessed with the door 8pillage-prone.
the appliance room (if any) both open and closed. The door 8.6.4 The method provides pass or fail results without
position that results in the highest level of house depressurizaperation of any vented combustion appliances: thus, their
tion should be used for the remainder of the test. If the furnacability to tolerate, or overcome, the house depressurization
blower does not increase the house depressurization, turn it ofiduced during the test is not assessed.

8.4.4 Turn on Combined Supply and Exhaust Ventilaters 8.6.5 The pass or falil criteria may not be appropriate for all
Operate each of these devices at its highest setting and chetjpes of homes, appliances, venting systems, and climates.
if house depressurization increases. If it does, leave the device 8.6.6 Results of this test for a particular home may vary with
running; otherwise, turn it off. weather conditions (temperature and windspeed). The exact

8.4.5 Turn on Continuous Air Exhaust SystemiBurn on  nhature of relationship between test results and weather condi-
such devices intended for continuous use, such as subsl&ions is not fully understood at present.
ventilation systems. 8.7 Technician and Test TimeAbout 30 to 40 min of

8.4.6 Turn on Continuous Air Supply System®perate any technician or testing time is required, including the time for
of these devices intended to operate throughout the heatirggtting up equipment.
season. '

8.4.7 Record Continuous Pressure DifferentiaRecord the 9. Downdrafting Test (4) )
maximum pressure differential created by continuous ventila- 9-1 Summary of ProcedureThe test is conducted under
tion systems; this differential, after subtracting the baseliné&losed-house conditions (exterior doors, windows, fireplace or
depressurization value obtained in 8.4.2, is termed the continyvoodstove dampers, or both, closed). Ideally, the test should be
ous pressure differential. performed during a period of low wind speeds (less than 2 m/s

8.4.8 Turn on Exhaust Fans-This includes clothes dryer, if ' 5 mph). Interior doors on perimeter rooms that do not
it exhausts to the outdoors; kitchen exhaust, if it exhausts to theontain exhaust devices are open. The water heater and furnace
outdoors o in attics; and other intermittent exhaust fans rateffmain off throughout the test. After all continuous fans and
at more than 75 L/s (159 CFM). intermittent exhaust devices (including a fireplace simulator or

8.4.9 Simulate a Fire in an Open FireplaceOpen chimney & gas-log fireplace) are turned on, downdrafting is assessed

damper. Open air combustion air supply to the fireplace. PlacéSually with a flame or smoke pencil. ,

a wood-fire simulator (camping stove, typically 9.5 J/h or 10 _9-2 Equipment NeededFlame lighter or smoke pencil for

000 Btu/h) in the fireplace. Temporarily open a nearby door oV/iSu@l indication of downdrafting, temperature sensor for

window to the outdoors. Light the simulator and adjust to a"€asuring vent temperature, camping stove to simulate fire-

high rate of burn. Allow at least 5 min for the chimney to warm Place operation are needed. o _

up. Tightly close the door or window to the outdoors. 9.3 House Conditions-Keep the house in its (winter)
8.4.10 Record Intermittent Pressure DifferentiaRead and c!o;ed configuration as auEHn Gable/2s 'I_'able_s B.and 2 are

record the maximum pressure differential due to exhaust fan§|m|lar except for the position or status of interior doors, the

and fire simulators, in combination with continuous ventilation

systems: this differential, after subtracting the baseline value TABLE 2 Initial House Conditions “ for Downdrafting and

obtained in 8.4.2, is termed the intermittent pressure differen- Backdrafting Tests (4)
tial House Feature Configuration
ial.
8.5 Data Reporting Windows Close
8.5.1 Record measured depressurization levels in pascq%;rgrd%%‘fm basement gfess
(Pa) caused by any forced-air circulating fans and combineéoors on an enclosed mechanical room Open
supply and exhaust ventilators. Interiotr F:igors or;] perirzete'r rooms not Open
~8.5.2 Record continuous and intermittent pressure differenaye-up ai suply for mechanical room Leave as is
tials. Woodstove or fireplace No fire: close manual
8.6 Results and Interpretations Furnace and water heater Tu?r?rgg\?vrr? thermostats
8.6.1 House depressurization limits specified in CAN/Erurnace blower off
CGSB-51.71 are 5 Pa continuous and intermittent for opeffloor drains Fill with water
combustion appliances (buoyancy systems with draft hoods e:ﬁgfﬂg":ﬂ?‘gﬁ'{ﬂfﬁg sovices on
relief-air openings, and 5 Pa continuous and 10 Pa intermittertiothes dryer off
for closed combustion appliances (systems consisting of Attic hatch Close

. . : . \Broken windows or other short-term openings  Tape over
Smgle app“ance on a flue that has no draft hood or relief a‘"’)Subslab ventilation fans or subfloor ventilation  Leave as is

8.6.2 Compare the maximum pressure differentials (con- systems for soil-gas control
tinuous and intermittent) with depressurization limits for each Athese conditions are intended to represent a reasonable-worse-case scenario.
vented, fue|-buming app”ance in the dwe"ing_ For a worst-case depressurization level, after setting the above conditions close all
8.6.3 This method provides results in a pass or fail form Foi terior doors to perimeter rooms that do not contain any exhaust devices. Then

. . . Lt i Ychoose the condition of furnace blower off versus on, and door nearest the
example, if the intermittent pressure limit is 5 Pa (this limit appliance open versus closed, that maximizes house depressurization.
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