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Standard Test Methods for
Determining External Air Leakage of Air Distribution
Systems by Fan Pressurization 1

This standard is issued under the fixed designation E 1554; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Zone by Means of a Tracer Gas Dilution

1.1 These test methods cover two techniques for measuring E 779 Test Method for Determining Air Leakage Rate by
the air leakage of the sections of air distribution systems that _Fan Pressurization _ o
pass outside the conditioned space in low-rise residential and E 1258 Test Method for Airflow Calibration of Fan Pressur-
small low-rise commercial buildings. Both techniques use air _1Zation Devices
flow and pressure measurements to determine the leakage2-2 ASME Standard: _ o . ,
characteristics, and include separate measurements of theMFC-3M Measurement of Fluid Flow in Pipes Using Ori-
supply-side and the return-side distribution system leakage. fice Nozzle and Ventufi

1.2 These test methods also specify the auxiliary measure;
ments needed to characterize the magnitude of the distribution o ] o
system air leakage during normal operation (a measurement of3-1 Deﬂmhons—Refer to Terminology E 631 for definitions
pressure differentials across duct leaks during normaff other terms used in these test methods. o
distribution-system operation), and to normalize the distribu- 3:1.1 air handler fan—the air moving fan for the distribu-
tion system’s air leakage by the total recirculating air flowtion System located in the air-handling unit.
induced by the air handler fan. 3._1.2 aw-handhn_g qnﬁ—the dlstnbyn_on—system fan and

1.3 The proper use of these test methods requires a knowPortion of the distribution system that is integral to the furnace,

edge of the principles of air flow and pressure measurement8i-conditioner, or heat-pump. . _
1.4 These test methods are intended to produce a measure of3-1-3 building envelope-the boundary or barrier separating

the air leakage between an air distribution system and itthe interior volume of a building from the outside environment.

surroundings exterior to the conditioned space of a building. 3-1-4 conditioned space-the portion of a building whose

1.5 The values stated in S| units are to be regarded a&Ir temperature or humidity is intentionally controlled for
standard. The values given in parentheses are for informatidfyman occupancy.

only.
, 4. Summary of Test Methods
1.6 This standard does not purport to address all of the y } .
safety concerns, if any, associated with its use. It is the 4.1 Two alternative measurement and analysis procedures

responsibility of the user of this standard to establish appro-2re specified. The first of these techniques, Test Method A, is
priate safety and health practices and determine the applicaP@Sed upon changes in flow through distribution system leaks

bility of regulatory limitations prior to useFor specific hazard 2t fixed envelope pressure differences due to air handler
statements, see Section 7. operation. The envelope pressure differences are generated by

a separate air moving fan, both pressurization and depressur-
2. Referenced Documents ization measurements are performed. The second technique,
21 ASTM Standards? Test Method B, is based upon pressurizing the distribution
E 631 Terminology of Building Constructions system at the same time as the house in order to isolate the
E 741 Test Method for Determining Air Change in a Singleleaks t_hat are outside the building envelop_e. Measured system
operating pressures are then used to estimate leakage under
operating conditions. Test Method B is shown schematically in
1 These test methods are under the jurisdiction of ASTM Committee E06 onFlg' 1. . . .
Performance of Buildings and are the direct responsibility of Subcommittee E06.41 4.2 These test methods also include speC|f|cat|ons for the
on Air Leakage and Ventilation. auxiliary measurements to interpret the air leakage measure-

Current edition approved Dec. 1, 2003. Published January 2004. Originallments. These include measurement of the pressures that drive
approved in 1993. Last previous edition approved in 1994 as E 1554 — 94.
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org.Afotual Book of ASTM
Standards/olume information, refer to the standard’s Document Summary page on 2 Available from American Society of Mechanical Engineers (ASME), ASME
the ASTM website. International Headquarters, Three Park Ave., New York, NY 10016-5990.
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FIG. 1 Schematic of Method B—Duct Pressurization Test (for Supply Leakage)

distribution-system air leakage during normal system operation 5.3 Air leakage through the exterior air distribution enve-

and measurement of the air handler fan flow. lope may be treated in the same manner as air leakage in the
building envelope as long as the system is not operating (see
5. Significance and Use Test Method E 779). However, when the air handler fan is

5.1 Air leakage between an air distribution system andurned on, the pressures across the air distribution-system leaks
unconditioned spaces affects the energy losses from the distére significantly larger than those driving natural infiltration,
bution system, the ventilation rate of the building, and potenthereby inducing much larger flows. Thus, it is important to be
tially the entry rate of air pollutants. able to isolate these leaks from building envelope leaks. Due to

5.2 The determination of infiltration energy loads and venthe different impacts of supply-side and return-side
tilation rates of residences and small commercial buildings arélistribution-system leaks, these two air leakage pathways shall
typically based on the assumption that the principal drivingo€ measured separately. The leakage of air distribution systems
forces for infiltration and ventilation are the wind and indoor/ must be measured in the field, because it has been shown that
outdoor temperature differences. This can be an inappropriat¥orkmanship is often more important than design in determin-
assumption for buildings that have distribution systems thaingd the leakage of these systems. In addition, it is important to
pass through unconditioned spaces, because the existencediftinguish leaks to the conditioned parts of a building from
relatively modest leakage from that system has a relativeljeaks to the outside.
large impact on overall ventilation rates. The air leakage 5.4 As an alternative to the test methods in this standard, air
characteristics of these exterior distribution systems are needédfiltration with and without an air distribution system operat-
to determine their ventilation, energy, and pollutant-entrying may be measured directly using the tracer dilution method
implications. (see Test Method E 741). The test methods described in this
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standard provide an indirect way to relate the infiltration rate to  6.2.8 Simultaneous Pressure and Flow Measurement System
the leakage of the building and the air distribution system. (A and B)—A system that provides for essentially simulta-
5.5 Combined with the fan pressurization method for meaneous measurement of building envelope and distribution-
suring envelope leakage (Test Method E 779) there are seversystem pressures, as well as building envelope and
advantages over the tracer dilution method. The methodgistribution-system flows. Three alternative systems are a
described in this standard produce results that characterize tklemputerized data acquisition system, a multi-channel sample
air tightness of the building envelope and the air distributionand hold system, and an interleaved multi-point sampling
systems. The methods described in this standard are used t@chnique (that is, sequential recording of the pressures and
compare the relative air leakage of several similar air distribuflow signals averaged over at least three sets of signal-series
tion systems, to identify the leakage sources and rates cfamples).
leakage from different components of an air distribution
system, and to determine the air leakage reduction for indi/- Hazards
vidual retrofit measures applied incrementally to an existing air 7.1 Glass should not break at the pressure differences

distribution system. normally applied to the building, however, protective eye wear
shall be provided to personnel.
6. Apparatus 7.2 When conducted in the field, safety equipment required

. _— . . for general field work shall be supplied, such as safety shoes,
6.1 The following description of apparatus is general N ord hats, and so forth.

nature. Any arrangement of equipment using the same prin- 7.3 Because air-moving equipment is involved in this test, a

ciples and capable of performing the test procedure within thero or quard or cage to house the fan or blower and to prevent
allowable tolerances is permitted. Those items required for Tedt'oPEr 9 9 ) . P
Method A are labeled (A only), those for Test Method B areacmdental access to any moving parts of the equipment must be

rovided.
labeled (B only), and those for both test methods are labeled (R . . .
and B). Most of the components are illustrated in Fig. 1. /.4 Hearing protection shall be provided for personn_el wh_o
. work close to noises such as those generated by moving air.
6.2 Major Components

6.2.1 Air-Moving Equipmen(A and B)—A fan, blower, or 7.5 When the blower or fan is operating, a large volume of

bl d blv that ble of ) irint d ir is being forced into or out of the building, the air-
ower door assembly that IS capable of moving aif into and Uy ytion system, or both. Plants, pets, occupants, or internal

of the conditioned space at the flow rates required to create thfﬁrnishings shall not be damaged due to the influx of cold or

full range of test pressure differences (up to 25 Pa). The syste(j, - i “Similar precautions shall be exercised with respect to

s_hall provide ponstant air flow at each. mcremgntal pressu_rgucking debris or exhaust gases from fireplaces and flues into
difference at fixed pressure for the period required to Obta"fhe interior of the building

readings of air flow rate. The air moving equipment shall be
able to accomplish both pressurization and depressurization @ Procedure

the conditioned space and distribution system. _ 8.1 Genera—The basic procedure involves pressurization

6.2.2 Air Flow-Regulating SystentA and B)—A device,  anqg depressurization of air distribution systems and buildings
such as a damper or variable speed motor control, that willith concurrent flow and pressure measurements to determine
regulate and maintain air flow through the air moving equip-the ajr leakage of the distribution system. It also includes
ment (6.2.1) and pressure difference across the leaks withieasurement of distribution-system pressures and fan flows
specific limits. _ _ _ during normal system operation. The air handler fan speed and

6.2.3 Air Flow Measuring DevicgA only)—A device to  heating or cooling function must be the same for all steps of the
measure airflow with an accuracy af5 % of the measured tggt procedure.

flow. The airflow measuring system shall be calibrated in g 1.1 Test Method A (Flow Difference) for Air Leakage
accordance with Test Method E 1258 or ASME MFC-3M, peterminatior—This technique is based upon changing the
whichever is applicable. The temperature dependence anfhw through distribution system leaks by operating the air
range of the calibration shall be explicitly reported. handler fan and simultaneously pressurizing (and depressuriz-
6.2.4 Duct Flow Measurement Devig® only)—A device  ing) the building envelope and distribution system.
to measure airflow with an accuracy o6 % of the measured  8.1.2 Test Method B (Fan Pressurization) for Air Leakage
flow. The airflow measuring system shall be calibrated inpeterminatior—This technique is based upon sealing the
accordance with Test Method E 1258 or ASME MFC-3M, registers of the distribution system and pressurizing the system
whichever is applicable. The temperature dependence ang measure the flow out through the leaks at the imposed
range of the calibration shall be explicitly reported. pressure difference. With the house pressurized to the same
6.2.5 Pressure-Measuring Devi¢é and B)—A manometer pressure, this test isolates the leaks that are to outside only.
or pressure indicator to measure pressure differences with aneasurements of system operating pressures allow the leakage
accuracy of+0.25 Pa ¢0.001 in. HO) or =1 % of measured flow at the fixed test pressure to be converted to the leakage
pressure, whichever is greater. flow at operating conditions (pressures).
6.2.6 Duct Pressure Measuring Prol{8 only)—A probe to 8.1.3 Choice of Test MethedIn general, Test Method A
measure the static pressure within a duct under flow conditionsvill have lower operating condition air leakage flow uncertain-
6.2.7 Air Temperature Measuring DevicgA and B)—To ties for leaky systems than Test Method B, due to uncertainties
give an accuracy of0.5°C (1°F). in Test Method B when converting to operating system
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pressures. Test Method B will be preferred for houses that havenvelope pressure difference is 50 Pa. At eABh,,, pressure
very leaky envelopes, where the changes in envelope pressurgation the pressure difference must be within 1 Pa (0.004 in. of
and flows used in Test Method A will result in greater water) of the required operating point. Record the envelope
uncertainties, or if testing to determine compliance with apressure difference with the air handler fan &ff, for each
specified low leakage value. pressure station. Because the tightness of the building and the
8.2 Procedure for Test Method: A weather conditions affect leakage measurements, the full range
8.2.1 Environmental MeasurementsAt the beginning and of the higher values may not be achievable. In such cases,
the end of each test, measure the outdoor temperature astbstitute a partial range encompassing at least five data points,
indoor temperature. with the size of pressure increments suitably adjusted. At each
8.2.2 Building Preparation pressure station, the air handler fan on and off conditions must

8.2.2.1 Envelope—Open all interconnecting doors in the both have the same target pressure.
conditioned space (except for closet doors, which shall be 8.2.3.6 Turn on the air handler fan and repeat the measure-
closed) so that a uniform pressure will be maintained within thements in 8.2.3.4 and 8.2.3.5, recording,@nd AP, at each
conditioned space to within 10 % of the measured insidepressure station.
outside pressure difference. Verify this condition by performing 8.2.3.7 Repeat 8.2.3.6, but with the house depressurized,
differential pressure measurements between several rooms @t is, for the first point, adjust the flow through the air-
the highest test pressure. Fireplace and other operable dampemgving device until there is a -5 Pa envelope pressure
shall be closed. If the air handlin_g unit is_ located in a closet, thejifference, with the house at a lower pressure than outside.
closet door shall be closed during testing. 8.2.3.8 Repeat 8.2.3.7, but with the air handler fan off.
8.2.2._2 D|str|_but|on System—HVAC-baIa_;mcmg dampers 8.3 Procedure for Test Method: B
and registers, in general, shall not be adjusted. However, for i _—
multiple zoned systems, the position of zonal dampers shoulc%s'?"1 Environmental Measgremen%sAt the beginning and
be fixed for the duration of the test. Several tests may béne end of each fan pressurization test, measure the outdoor
performed with zone dampers fixed at different settings, but attemperatur.e gnd indoor tgmperature.
least one of the tests should have all zone control dampers in 8.3.2 Building Preparation
the fully open position. 8.3.2.1 Envelope—Open all interconnecting doors in the
8.2.3 Test Method A: Flow Difference Measurements conditioned space (except for closet doors, which shall be
8.2.3.1 Connect the air moving/flow-regulating/flow mea-closed) so that a uniform pressure will be maintained within the
surement assembly to the building envelope using a window ofonditioned space within a range of less than 10 % of the
door opening. Seal or tape openings to avoid leakage at the§eeasured inside/outside pressure difference. Verify this condi-
points. tion by performing differential pressure measurements between
8.2.3.2 Install the envelope pressure difference sensor. Thﬁgveral rooms at the highest pressure differential contemplateql.
outside pressure measurement location should be shelterE§€place and other operable dampers shall be closed. If the air
from wind and sunshine. The inside pressure measuremehgndling unit is located in a closet, the closet door shall be
location should be as far away as possible from the localize§losed during testing.
air flows induced by the air moving apparatus. All the envelope 8.3.2.2 Distribution System-HVAC-balancing dampers
pressures use the outside pressure as the reference. shall be in their fully open position during the fan pressuriza-
8.2.3.3 With air moving fan opening blocked, air moving tion tests, and their original positions shall be recorded.
fan off and air handler fan off measure pressure differenc&egisters, in general, shall not be adjusted.
across envelope\P,,,, 8.3.3 Test Method B: Fan Pressurization of Distribution
8.2.3.4 With the air handler fan off, turn on the air moving System and Building
device and adjust the flow until there is 5 Pa (0.02 in. of water) 8.3.3.1 The system operating pressures shall be measured
envelope pressure difference, with the house at a highdsy using the half plenum pressure technique. For the system
pressure than outside (for pressurization testing). Record theperating pressure tests, all registers shall be unsealed and
envelope pressure differencaR;,,) and flow (Qg) through  there shall be no blocking between the supply and return. Turn
the air-moving device at this pressure station. Only recordn the air handler fan, and measu®, by inserting a static
pressure and flow readings when the pressure reading is withgsressure probe into the supply plenum, with the tip facing into
1.0 Pa (0.004 in. of water) of the 5 Pa (0.02 in. of water)the airflow. Keep the probe clear of the direct air handler fan
operating point. It is recommended that multiple pressure andischarge in the supply plenum, or any point in the plenum
flow readings are recorded at each operating point and avewhere excessive turbulence may be found. Should a negative
aged for use in the calculation procedure. Tk, offset  reading be found in the supply plenum, select another mea-
pressure shall be added to all target pressures. For example siirement location, preferably further away from the air handler
AP,0is 2 Pa, then the first target pressure for pressurization ifan. The pressure readings shall be averaged for five seconds.
7 Pa and -3 Pa for depressurization. All the air-moving deviceMeasureAP, by inserting a static pressure probe into the return
flows are positive out of the house and negative if into theplenum, with the tip facing into the airflow. Keep the probe
house. clear of the air handler fan inlet, or any point in the plenum
8.2.3.5 Repeat step 8.2.3.4, but with the envelope pressurehere a venturi or excessive turbulence may be found. Should
difference, AP,,,, incremented by 5 Pa each time until the a positive reading be found in the return plenum, select another



A0y £ 1554 — 03
“afl

measurement location, preferably further away from the aiAdjust the duct flow measuring and air moving equipment to
handler fan. The pressure readings shall be averaged for fiveaintain zero pressure-Q.5 Pa [-0.002 in. water]) between
seconds. return ducts and the building and the envelope air moving fan
8.3.3.2 Install the envelope pressure difference sensor. THe maintain 25 PaX5 Pa) [0.1 in. water £0.02 in. water)]
outside pressure measurement location should be shelterbgtween the building and outside. This step may require
from wind and sunshine. The inside pressure measuremeggveral iterations. Record the flow through the flowmeteg (Q
location should be as far away as possible from the localizedQp 1 J)—this is the return leakage flow at 25 Pa [0.1 in.
air flows induced by the air moving apparatus. water]. Also record the envelope pressurggP,
8.3.3.3 Connect the envelope air moving/flow- 8.3.3.11 Record the pressure different®, , between the
regulating/flow measurement assembly to the building envebuffer zone and the outside. If the return ducts are in more than
lope using a window or door opening. one buffer zoneAP, , shall equal the average pressure in the
8.3.3.4 Separate the supply and return sections of the dubtffer spaces containing return ducts (averagg J).
system by inserting an air-tight blockage. If filters are installed 8.3.3.12 Unseal all return and supply registers, and replace
near the entrance to the equipment or the exit of the air handlghe air filter (if removed).
cabinet, then install the blockage in the filter slot (after 8.4 Air Handler Fan Flow Measurements

removing the filter). Alternatively, a blockage may be installed g 4.1 The air handler fan flow is determined by blowing air
within the air handler cabinet. through the system with flow measuring and air moving
8.3.3.5 Select two supply locations (one for the duct presequipment at the same flow rate as under normal operating
surization device and one for the static pressure probe) and twspnditions. Normal operating conditions are determined by the
return locations (unless there is only a single return for theyressure difference between the supply plenum and the condi-
system under test). These locations should be selected to hajgned space.
the lowest possible resistance to the supply and return plenums,g 4 2 With the air handler fan on, measure the pressure
respectively. difference between supply plenum and conditioned space
8.3.3.6 Attach the duct flow measuring and air moving(AP,). The static pressure probe must be firmly attached to
equipment to the supply side of the duct system at the regist@hsure that it does not move during the fan flow test.

selected in 8.3.3.5 or at the air handler access panel if the g 4 3 Block the return duct from the return plenum upstream
blockage is on the return side of the air handler fan. Install &g the air handler fan.

duct pressure probe at a supply register selected in 8.3.3.5

. : 8.4.4 Attach the duct fi i d ai [
(other than that to which the fan/flowmeter is connected) or the, ac © duct Tow measuring and ar moving

. uipment to the duct system at the air handler. Do not mount
supply plenum. Ensure that'all ot_her supply registers are seaqufe duct flow measuring and air moving equipment directly on
and at least one return register is open.

- ) i . the air handler cabinet. Ensure that there is at least six feet of
8.3.3.7 Adjust the envelope air-moving fan to provide 25 Pa-gnnecting duct between the duct air moving fan and the
[0.1in. of water] pressure difference between the building ang.,nnection to the air handler cabinet.

outside. Adjust the duct flow measuring and air moving
equipment to maintain zero pressure(Q(5 Pa [-0.002 in.
water]) between supply ducts and the building, and adjust th
envelope air moving device to maintain 25 Pa5(Pa) [0.1 in.
water (+=0.02 in. water)] between the building and outside.
This step may require several iterations. Record the flo
through the duct flow measuring deviceQIQ, ; J)—this is
the supply leakage flow at 25 Pa [0.1 in. water]. Also record th?
envelope pressure; R,

8.3.3.8 Record the pressure differena®,  between the
buffer zone and the outside. If the supply ducts are in more tha
one buffer zoneAP, ¢shall equal the average pressure in the 9.1 Test Method A: Flow Difference Measurements
buffer spaces containing supply ducts (averagg J. 9.1.1 Unless the airflow measuring system gives volumetric

8.3.3.9 Attach the duct flow measuring and air movingflows at the barometric pressure and the temperatures of the air
equipment to the return side of the duct system at the aiflowing through the flowmeter during the test, then these
handler access panel if the blockage is on the supply side of tireadings must be converted using information obtained from
air handler fan, or at the register selected in 8.3.3.5. Install ¢he manufacturer for the change in calibration with these
static pressure probe in a return register selected in 8.3.3.parameters.
This return register shall not be the same as the register to 9.1.2 Convert the readings of the airflow measuring system
which the duct flow measuring and air moving equipment is(corrected as in 9.1.1, if necessary) to volumetric air flows at
attached unless there is only a single return register for théhe temperature and barometric pressure (due to elevation
system. Ensure that all other return registers are sealed and@ianges only) of the outside air for depressurization tests or of
least one supply register is open. the inside air for pressurization tests (see Annex Al). To

8.3.3.10 Adjust the envelope air-moving fan until the pres-convert the airflow rate through the air flowmeter to air leakage
sure between the building and outside is 25 Pa [0.1 in. waterfate through the envelope for depressurization, use

8.4.5 Turn on the air handler fan followed by the duct flow
measuring and air moving equipment and adjust the flow until
the pressure between supply plenum and conditioned space
matchesAP {Pa [in. water]) as closely as possible. AP,
cannot be reached, record the maximum flow and pressure
ttainable with the test equipment.

8.4.6 Record the flow through the flowmeter, Qs (m®/s
cfm]), and the coincident pressure differentB, s

%. Calculation
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Q = (ﬂ) 1) and AP,). Note that some of the pressure ratios (and the
0 pressure ratios) will be negative. In these cases take the
absolute value to the power 0.6 in Eq 3 and carry the sign

Pout

where: tside th tt
pin = the indoor air density, kg/A(Ib/ft3), and outside the exponent term.
pout = the outdoor air density, kgflb/ft?). AQ(P) = 4

To convert the airflow rate to air leakage rate for pressur- AP\06 /AP \06 AP\06 /AP \06
ization, use 5[< +A—PS> - <A_P.5> ] - ,[<17A—Pr> <A_Pr> ]

_ of Pout 9.1.8 Plot the flow difference and envelope pressures. An
Q=Ql %, @ . S
in example plot is shown in Fig. 2.

9.1.3 SubtrachP,,from the measured envelope pressures 9.2 Test Method B: Fan Pressurization Measurements
at e‘TCh pressure statiodRe,) to determine the corrected g5 1 ypless the airflow measuring system gives volumetric
envelope pressgreﬁE). I oak e flows at the pressure and the temperatures of the air flowing
9.1.4 Determine t e envelope leakage coeflicient and pre%hrough the flowmeter during the test, then these readings must
sure exponent, &y, by fitting the air handler fan off pressure o qyerted using information obtained from the manufac-
and flow data to the power law function using the Same er for the change in calibration with these parameters.

analysis as for house pressurization leakage testing in TeSt9,2_2 The 25 Pa [0.1 in. water] duct leakage flowsQand

Method E 779.
9.1.5 Adjust the flows to exactly match pressures. The<25 f[Q.O-L Sand. le D shall be conve.rted to Iea_lkage flows at
perating conditions using the following equations.

measured flow with the system off is corrected to the flow al _
the same pressure as when the system is on at each pressurE0r SI:

station, using Eq 3. 9= 0 ( AP, >0-6 )
APon Nenv s <25 2(Ptest5_ Pb,s)
Qoff, corrected — Qoff(Fﬂ) (3) AP 0.6 ( )
Lo Q=Q (—_ ) 6
9.1.6 Calculate the flow difference\Q) at each pressure "\ 2Peestr — Py,1)
station by subtracting §Q from Q,, For flow differences For IP:
during pressurization, use ,Q from 8.2.3.6 and @, from AP 056
8.2.3.4 and 8.2.3.5. For flow differences during depressuriza- Q= Qo.l,s<ﬁ> (@)
tion data, use @ from 8.2.3.8 and Q, from 8.2.3.7. tES‘ASP S
9.1.7 Do a least squares fit of théP andAQ pairs from Q= Qom(ﬁ) ' (8)
each pressure station to Eq 4 to determine supply leakage (Q (Pestr = Po o)
and return leakage (3 and the characteristic pressuréd( 9.3 Air Handler Fan Flow
0.12
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FIG. 2 Example of Air-Flow Difference and Envelope Pressure Plot for Test Method A



A0y £ 1554 — 03
“afl

9.3.1 Unless the airflow measuring system gives volumetric 10.4.1.1 Supply and return distribution-system leakage
flows at the pressure and the temperatures of the air flowinflows.
through the flowmeter during the test, then these readings must10.4.1.2 Flow difference and envelope pressure plot (see
be converted using information obtained from the manufacFig. 2).
turer for the change in calibration with these parameters. 10.4.2 Test Method B: Fan Pressurization

9.3.2 The measured flow and coincident plenum pressures 10.4.2.1 Supply and return distribution-system leakage
are used to determine the distribution-system flow at operatinfjows at 25 Pa.

conditions using Eq 9: 10.4.2.2 Supply and return distribution system operating
AP. \05 pressures.
Qe = Qmea AP_SPS) 9) 10.4.2.3 Supply and return distribution system leakage
e flows at operating conditions.
10. Report 10.4.3 Air Handler Fan Flow

10.4.3.1 Measured system operating pressure difference be-

10.1 Report at least the following information: tween supply plenum and conditioned space.

10.1.1 Building Description 10.4.3.2 Measured flow required to match this pressure, OR
10.1.1.1Location and Constructian the maximum flows and pressures achieved during the test.
(1) Date built (estimate if unknown), . 10.4.3.3 Calculated air handler fan flow if pressure match-
(2) Street address (including city, state/province/countying not achieved. If pressure match is not achieved, this must
and country), be clearly stated in the report.
(3) Floor area of conditioned space, attic, basement, and 10.5 Test Identification
crawlspace, 10.5.1 Date the test was performed.
(4) Volume of conditioned space, attic, basement, and 10.5.2 Name and address of organization performing the
crawlspace, and test.
(5) Elevation above sea level. 10.5.3 Name(s) of individual(s) performing the test.

10.1.1.2 Condition of Openings in Exterior Shell

(1) Doors (including storm doors), 11. Precisio.n.and Bias o )

latched, ods is largely dependent on the instrumentation and apparatus
(3) Ventilation openings, dampers closed or open, used, and on the ambient conditions under which the data are
(4) Chimneys, dampers closed or open, and taken. For both test methods, the precision will be worse_for
(5) Condition of openings during test (for example, broken'a,rger houses/duct systems and for tests con_dycted at higher

windows, HVAC-louver settings, and so forth). wm.d speeds. Eor Test Method A, the precision has been

10.2 HVAC System estimated from field test results where the systems were tested

several times. The results of these tests indicate that the
precision errors are in the range of 0.0009 to 0.0047& 12 to
10 cfm). For Test Method B, the precision has been estimated
from field test results where the systems were tested several
times. The results of these tests indicate that the precision
errors are 0.0024 to 0.0071%a (5 to 15 cfm).

11.2 Bias—For test method A, the biases have been esti-
Fnated from field studies that compared test method leakage
. predictions to known measured leakage values. The typical

iggg (E:qllj.i)pnl?nt u?eq,ﬂ ; d bias is 5 to 10 % of the measured leakage air flow. Higher

1034 MZ;srl?rleorge%t arltresgltvimietrésglar isting of all airbialses generally occur at higher measured leakage values. For

o ’ ) : ) Test Method B, the bias has been estimated from field test data
leakage data (including time, flows, and all pressures); plot(Syhq analyses of the effect of operating pressures on calculated

of change in flow with changing envelope pressure differenceyayaqe The typical bias is 40 % of the measured leakage air
(for test Method A only); and a list of conversion factors usedyq,,

in 9.1.2 (For test Method A only).
10.4 Air Leakage Results 12. Keywords
10.4.1 Test Method A: Flow Difference 12.1 air distribution; air leakage; ducts; field method

(1) Furnace/Air-conditioner/Heat-pump type and capacity,
(2) Status of heating or cooling equipment during testing,
and
(3) Distribution system location (supplies, returns, ple-
nums, and air-handling unit).
10.3 Leakage Measurements
10.3.1 Technique employed (that is, Test Method A or Tes
Method B),
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ANNEX
(Mandatory Information)

Al. DEPENDENCE OF AIR DENSITY AND VISCOSITY ON TEMPERATURE AND BAROMETRIC PRESSURE (ELEVATION)

Al.1 Use Eq Al.1 to calculate inside air density. Use Eq
Al.2 to calculate outside air density. Use Eq A1.3 and A1.4 for

- 0.0035666 E\52553/ 528
Pout = 0.07517( 1 -~ —575 T, + 460

out

inch-pound units. (A1.4)
3 0.0065 E\52553 / 293 where:
Pin = 1'204]<1 293 ) <Tin + 273) (AL1) E = elevation above sea level, ft,
0.0065 E\5.2553 203 p = air density, Ibm/ﬁ, and
Pout = 1-204]<1_ 293 ) <Tout+ 273> (A12) T = temperature, °F.
where: Al.2 The dynamic viscosity Y, in Poise (gm/cm-s), at
E = elevation above sea level (m), temperaturefl, in °C, can be obtained from Eq A1.5.
e = taé%d%?zt%ln(ak?"/g)’ and | 1458 10°% (T + 27315
= temp : W= T 383 (AL5)
Note A1l.1—The standard conditions used in calculations in this . L . .
standard are 20°C (68°F) for temperature, 1.2041 Rgm®7517 Ibm/ft) Al.3 For ”:_' units, the dynam_IC viscosity W, in Ib/(ft-h), at
for air density, and mean sea level for elevation. temperatureT, in °F, can be obtained from Eq Al.6:
0.0035666 E\5:2553 / 528 2.629% 10 3 (T + 460*°
Pin = 0.07517(1 - — g — > <—Tin - 460) (A1.3) U= T 659 (A1.6)
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