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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSL)

FOREWORD

These proposed MERYV table changes are a direct result of a
thorough review and series of votes at the committee level to
address key issues about the variability of the standard, spe-
cifically the MERV 8 through 11 overlap issue and the need
for each range to be consistent with the lower limits of the
other ranges. These inconsistencies have been a source of
legitimate confusion and have been used to abet the known
occasional intentional misuse of the data. It is our sincere
belief that these steps are critical in the further use of the
standard and its data product. Further and substantial
changes in the MERV concept are under consideration now
and should compliment these proposed changes.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Addendum a to Standard 52.2-2012

Modify Section 12, replacing Table 12-1, as follows.

12. MINIMUM EFFICIENCY REPORTING VALUE
(MERV) FOR AIR CLEANERS

12.2 The minimum final resistance for an air cleaner shall be
. | ith-Table 12_1. hat the final resi
shall-always-be the same as or greater than twice the initial
resistance.

12.3 The minimum efficiency reporting value in the specified
size ranges and final resistance for reporting purposes shall be
in accordance with Table 12-1. Air cleaners with MERV1 to
MERVA4 (i.e., devices with efficiencies less than 20% in the
size range of 3.0-10.0 um) shall also be tested in accordance
with the Dust-Loading Procedure outlined in Section 10.7.2 of
this standard before using this system for reporting.

TABLE 12-1__ Mind Etfic] R ing Value (MERV) P

1.

Reportng Valua (MERY) Range | Range 2 Range 3 *
1 nla nla Ey<20 A =65
2 n/a nla Ey<20 6554, <70
3 nla nla Ey<20 TS A, <T5
4 nla nla E3=20 LR
5 nla nla 20<E, <35 nla
6 nla nla 35<E, <50 nla
7 nla nla 50<E, <70 nla
8 nla nla 0<E, nla
9 nla E,<50 85<E; nla
10 nla 50<E, <65 85<E; nla
H n/a 65<E,<80 85< nla
12 nla 80<E, 90 <E, nla
B E, <75 9 <E, 90 <E, nla
14 I5<E<85 90<E, 90-< By nla
15 85 < E, <95 9 <E, 90 <E, nla
16 95<E, 95<E, 95 < E; nla
Note: The minimum final resistance shall be at least twice the initial resistance, or-as specified above, whichever is . Refer to-Seetion 10.7.1.1.%

ANSI/ASHRAE Addendum a to ANSI/ASHRAE Standard 52.2-2012
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TABLE 12-1 Minimum Efficiency Reporting Value (MERV) Parameters

Composite Average Particle Size Efficiency, %

in Size Range, um

Standard 52.2

Minimum Efficiency Range 1 Range 2 Range 3 Average Arrestance,
Reporting Value (MERY) 0.30 to 1.0 1.0 to 3.0 3.0 to 10.0 %

1 N/A N/A B3 <20 Ayyg <65
2 N/A N/A E3<20 65<4,,
3 N/A N/A E3<20 10=<4,,
4 N/A N/A E3<20 75 <Ay
5 N/A N/A 20<E3 N/A

6 N/A N/A 35<Ey N/A

A N/A N/A S0<Ey N/A

8 N/A 20<E, 10<Ey N/A

9 N/A 35<E, I5<E; N/A

10 N/A S0<E, 80<FE; N/A

11 20<E 65<E, 85<FE; N/A

12 35<E; 80 < Ej 90 < E3 N/A

13 S0<E; 85 <E, 90 < E3 N/A

14 15<E; 90<E, 95<E; N/A

15 85<E, 90<E, 95<E3 N/A

16 95<E 95<E, 95<Ej N/A

45
Note: The minimum final resistance shall be at least twice the initial resistance. Refer to Section 10.7.1.1.

Modify Informative Appendix D as follows.

INFORMATIVE APPENDIX D
MINIMUM EFFICIENCY REPORTING GUIDANCE

D2. EXAMPLES
[...]

D2.4 “Filter D”—The reporting value for this air cleaner
is MERVS at 0.93.

This minimum performance curve is typical of a media
air cleaner currently marketed as a 25% to —30% dust spot fil-
ter when tested at 0.93 m>/s (1970 cfm). The range efficien-
cies are calculated as follows:

Range Size PSE in Range,%  Average PSE,%
1 0.30to 1.0 5,6,6,8 6
2 1.0 t0 3.0 12,22, 33,55 31
3 3.0to 10 70, 78, 84, 90 81

ANSI/ASHRAE Addendum a to ANSI/ASHRAE Standard 52.2-2012

The average efficiency in Range 3 is in the 80% to -
below-the85% range minimum-shown in Table 12-1 for the
MERV Group 109-12 category. However, the E2 value is
above the 20% required for MERV 8 and below the 35%
required for MERV 9. Thus, the MERV of this filter This-fil-

Modify Informative Appendix J as follows.

INFORMATIVE APPENDIX J

OPTIONAL METHOD OF CONDITIONING A FILTER
USING FINE KCL PARTICLES TO DEMONSTRATE
EFFICIENCY LOSS THAT MIGHT BE REALIZED IN
FIELD APPLICATIONS

[...]

J11.3.3 With this appendix, the minimum efficiency report-
ing value in the specified size ranges-and-final-resistanee for
reporting purposes shall be in accordance with Table 1]-2.



© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

MERV-A) Range 1 Range2 Range 3
1A ala ala Ey-A<20 A =65
2A ala ala Ey-A<20 65-=A <70
3-A nla nla Ey-A<20 F0-=A, <75
4-A ala ala Ey-A<20 5= A g,
5A nla nla 20 < E-A<35 ala
6-A nla nla 35 < EA<50 ala
A nla nla 50 < E;-A<70 ala
8A nla nla 70< Ey-A ala
9 A nla E,-A<50 85 < EyA ala
10-A nla 50 < E,A<65 85 < EyA nla
A nla 65 < E,~A <80 85 < EyA ala
12-A nla 80 < E, A 90 < Ey-A ala
1B-A E,-A<75 90 < E,-A 90 < Ey-A nla
14-A 75 < E-A<85 90 < E, A 90 < Ey-A ala
15-A 85 < E,-A<95 90 < E,-A 90 < Ey-A nla
16-A 95 < E-A 95 < E, A 95 = B A ala

ANSI/ASHRAE Addendum a to ANSI/ASHRAE Standard 52.2-2012
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TABLE J-2 KCI Conditioned Per Appendix J Minimum Efficiency Reporting Value (MERV-A) Parameters

Composite Average Particle Size Efficiency,

Standard 52.2

Y%in Size Range, pum

Minimum Efficiency
Reporting Value Range 1 Range 2 Range 3
(MERV-A) (0.30 to 1.0 pm) (1.0 to 3.0 pm) (3.0 t0 10.0 pm) Average Arrestance, %
1-A N/A N/A E3-A <20 Ayyg <65
2-A N/A N/A E3-A <20 65<4,,
3-A N/A N/A E3-A <20 70<4,,
4-A N/A N/A Ey-A<20 IS <Ay
5-A N/A N/A 20<EyA N/A
6-A N/A N/A 35<E3-A N/A
7-A N/A N/A 50 < E3-A N/A
8-A N/A 20<EyA 70 < Ey-A N/A
9-A N/A 35<Ey-A 75 < Ey-A N/A
10-A N/A S0<Ey)-A 80 < E3-A N/A
11-A 20<Ej-A 65 <Ey-A 85 < E3-A N/A
12-A 35<E-A 80 < Ey)-A 90 < E3-A N/A
13-A S0<Ej-A 85 <E)-A 90 < E3-A N/A
14-A 15<Ej-A 90<E)-A 95<E3-A N/A
15-A 85<Ej-A 90<E)-A 95<E3-A N/A
16-A 95<E|-A 95 <E>-A 95 <E3-A N/A

ANSI/ASHRAE Addendum a to ANSI/ASHRAE Standard 52.2-2012
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSIL.)

FOREWORD

Currently, ASHRAE Standard 52.2 penalizes the calcu-
lated efficiencies for filters when the downstream background
counts exceed 5% of the upstream counts. This is done to
account for dust that is shed from the filter after loading.
However, there are some problems with the current method
that need to be addressed. First, the standard does not place
any specific limit on the upstream aerosol concentration
(other than not overloading the OPC). Thus, upstream aero-
sol counts can legitimately vary widely among tests using dif-
ferent particle counters. This leads to the possibility for two
tests to have the same amount of measured shedding yet result
in very different efficiency values. Second, given the potential
differences in sizing accuracy between KCI and ASHRAE dust
(the carbon black is not sized accurately by OPCs), it is likely
that the shedding particles are not actually the same size as
the KCI particles that they are being subtracted from. Third, it
is not possible to prove that the counts are actually shed by
the filter as opposed to some contamination in the sample line
or in the test rig after the dust feed.

The revisions below are suggested to give ASHRAE 52.2
the same efficiency calculation across particle counters and
upstream concentrations and still require reporting of the
downstream particle counts that may indicate particle shed-
ding.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Addendum b to Standard 52.2-2012

Add the following definition to Section 3.1.

release rate: the particles shedding from a filter after a dust
load in particles of a given size released per sample volume.

Revise Section 10.1 as follows.

10.1 Symbols and Subscripts
10.1.1 Symbols
= upstream counts of each size range (or channel)
= downstream counts of each size range (or channel)
= correlation ratio
penetration
= sampling time
= volumetric flow rate, m%/s (ft3/min)
= standard deviation of a sample
= number of sample sets

S O NNY R Q
Il

= ¢ distribution variable

10.1.2 Subscripts
sample number

~.

o = observed

¢ = correlation

b = background

t = testing an air cleaner
u = upstream

d = downstream

e = estimated

lel = lower confidence limit
ucl = upper confidence limit
n = number of sample sets
pc = particle counter

Revise Section 10 as follows. Renumber accordingly.

10.4 Penetration

10.4.1 The device shall be installed in the test section for
determination of air cleaner penetration. For the purposes of
this standard, penetration P shall be the fraction of particles
that pass through the air cleaner, and the general equation for
penetration shall be

p — downstream particle concentration
upstream particle concentration

with the particle generator on and the test device in place.

10.4.2 Background counts shall be made-measured before
generating test aerosols. Upstream and downstream sampling
shall be done sequentially, starting with an upstream sample
Uj o> followed by a downstream sample D) , , alternating
back and forth. The total number of samples and sample times
shall be determined by the data quality requirements in Sec-
tion 10.6.4, except that the final upstream sample is not
needed for background sampling. A difference between
upstream sampling time 7,, and downstream sampling time 7,
is allowable.

10.4.3 Start generating aerosol when background counts
are complete. Start sampling with an upstream sample U , ;,
followed by a downstream sample D, , ,, after stabilization of
the test aerosol. Take an additional upstream sample
Ui + 1),0,» following the last downstream sample D, ,, .. Sam-
pling times 7, and 7 shall be the same as those used for
background sampling.

10.4.4 Aerosol generation shall be turned off and back-
ground sampling shall be repeated after completion of the
required penetration sampling sets.

10.4.5 Air cleaner penetration shall then be calculated in
accordance with Section 10.6.3.

[...]

10.6.3.2 The background counts before and after the pen-
etration test shall be simply averaged.

ANSI/ASHRAE Addendum b to ANSI/ASHRAE Standard 52.2-2012
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(10-15)

Where n_is the number of background samples taken
before and after the penetration test.

10.6.3.3 The observed penetration shall be calculated for
each upstream and downstream set using the observed down-
stream count, the upstream count, the average downstream
background count, the average upstream background count,
the upstream sampling time, and the downstream sampling
time.

D .-D, T
= __2 Zuo
ze, -Usp Td

i,0

z UlOll’Tv

i=1l—>n _4a -
Dy e <0052 (T) (10-16a)
D Dinf Tu
o = S =
Ui,e,t Td
z Uzo,u(T\
D i=l—on d
e T (10-16b)

10.6.5 Efficiency. Particle size removal efficiency PSE is
determined by

PSE = (1-P)x 100 (10-26)
[...]
10.7.3 Release RateAdjusting—for —Dust—Migration
R . f Loading Dust

10.7.3.1 Airflow shall be maintained through the device

%he—pa%ﬁele—s&e—raﬂges—*lmmedlately after thlS 20 minute
period, with the airflow on and the aerosol generator off, use
the aerosol particle counter to collect downstream particle
counts over a period of ten minutes. During this time, at least
three samples shall be taken. Calculate the 95% upper confi-
dence limits of the background counts for these values using
Equation 10-10.

ANSI/ASHRAE Addendum b to ANSI/ASHRAE Standard 52.2-2012

ple-time-of a-single-count: The release rate-number-ofloading

dust-particlesreleased is computed can-be-expressed-as fol-
lows:
Release rate (%) = &'C’—(-T—j 100 (10-29)
Ui o,u T
i=1l-n ,,
n

Where the release rate! is expressed in #/m3, the 95%
upper confidence limit is the value calculated in 10.7.3.1, and
the V. is equal to the volumetric flow rate of the particle

counter which is multiplied by the sample time of a single
count.

10.7.3.3 These values shall be reported for each dust

increment and size range. If a dilutor is used in sampling, the
counts must be corrected by the dilution factor to reflect the

actual in-duct undiluted downstream count.
10.7.3.3 10.7.34[ .. .]

Modify Section 11 as follows. Renumber where applicable.

11. REPORTING RESULTS

11.1 Test results shall be reported using the test report format
shown in this standard. Figures 11-1a through 11-1d 1e com-
prise the complete test report and are examples of acceptable
forms. Exact formats are not required, but the report shall
include the items shown.

11.2 The summary section of the performance report shall
include the following information:

[...]

k. Performance curves
1. A curve in Figure 11-1b format of air cleaner resis-
tance when clean vs. airflow rates from 50% to 125%
of test flow
2. A curve in Figure 11-1c format of PSE for the clean
device and for the device at each of the five loading
stages
3. A minimum PSE composite curve in Figure 11-1c for-
mat whose data points are the lowest PSEs from the
six measurements in each particle size range from the
curves of test results (Item k-2 above)
I.  Minimum efficiency reporting value (MERV)
1. The average of the minimum PSE of the four size ranges
from 0.30 to 1.0 pm (&)
2. The average of the minimum PSE of the four size ranges
from 1.0 to 3.0 um (£5,)
3. The average of the minimum PSE of the four size ranges
from 3.0 to 10.0 pm (£3)
4. MERV for the device

1. Optical particle counters are likely to be used to obtain this mea-
sure of release rate. Because of the optical properties of the shed
dust particles (light absorbing and irregular shape), the sizing of
the shed particles as measured by an optical particle counter may
be significantly different from their actual physical size. When
comparing release rate results, the best comparison will be when

the same particle counter is used in all measurements.
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Test Data for Release Rate

Size Geometric Mean of Release Rate Release Rate Release Rate Release Rate Release Rate
Range Particle Size Range, After Loading After Loading After Loading After Loading After Loading
No. nm Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
1 0.35
2 0.47
3 0.62
4 0.84
1.14
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FIGURE 11-1d Release rate data report form.

m. Release Rate

1. A data table including the information in Figure 11-1d
shall be included

[...]

11.3 Inclusion of test data in the summary report is optional.
If furnished, it shall consist of all data recorded during the six
test runs and shall be formatted similarly to Figure 11-1ed.

Renumber Figure 11-1d as follows.

FIGURE 11-1de Test data report form.
Modify Section C2 as follows.

C2.1 The summary section of a sample performance report
on a typical extended-surface media filter is shown in
Figures C-1, C-2, and C-3. The circled numbers refer to the
explanations that follow.

[...]

19. The release rate gives an indication of filter shedding.

8 ANSI/ASHRAE Addendum b to ANSI/ASHRAE Standard 52.2-2012
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSL)

FOREWORD

As a result of ASHRAE RP-1287, relative humidity (RH)
was found to be a large contributor to variations in the
repeatability and reproducibility of the efficiency of the
ASHRAE Standard 52.2-2012 test on particles from 1.0 to
10.0 microns. SSPC 52.2 reviewed the data and performed
unfunded research that confirmed the potential influence of
the RH. The committee suggests adjusting the mandatory RH
for performing the test from 20% to 65% to 45% + 10%.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Addendum d to Standard 52.2-2012

Modify Sections 4.2.3, 4.3.2, and Appendix J as follows.

4.2.3 Room air or recirculated air shall be used as the test
air source. The temperature of the air at the test device shall
be between 10°C and 38°C (50°F and 100°F) with a relative
humidity of 45% + 10%between20% and 65%.! Exhaust

flow shall be discharged outdoors or indoors or recirculated.”

[...]

4.3.2 The aerosol generator shall be designed to ensure that
the KCI particles are dry prior to being introduced into the
test duct. The relative humidity of the air flow with the parti-
cles shall be less than 50%.

[...]

J10.8 To prevent deliquescence of the KCI during condition-
ing, relative humidity must be maintained below 6550% in
the test duct at all times during the test. Also, the airflow from
all particle generators must result in RH < 50% in the air in
the rig at all times after mixing has occurred. If the filter is
removed from the test duct for any reason during the test, it
must be stored in an environment with relative humidity less
than 65%.

1. A slight temperature increase with a corresponding decrease in
relative humidity will occur as the room air passes through the
blower.

2. HEPA filtration of the exhaust flow is recommended when dis-
charging indoors because test aerosol and loading dust may be
present.
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(This appendix is not part of these standard. It is merely informative and does not contain requirements necessary for
conformance to the standard. It has not been processed according to the ANSI requirements for a standard and may
contain material that has not been subject to public review or a consensus process. Unresolved objectors on informative
material are not offered the right to appeal at ASHRAE or ANSI.)

INFORMATIVE ANNEX
18-MONTH SUPPLEMENT—ADDENDA TO ANSI/ASHRAE STANDARD 52.2-2012

This supplement includes Addenda a, b, and d to ANSI/ASHRAE Standard 52.2-2012. The following table lists each addendum
and describes the way in which the standard is affected by the change. It also lists the ASHRAE and ANSI approval dates for
each addendum.

ASHRAE
Standards ASHRAE
Addendum Section(s) Affected Description of Changes* Approval BOD Approval ANSI Approval

a 12; Appendix D; Appendix J Replaces Table 12-1; modifies December 30, 2014 December 30, December 31,
language in Section D2.4 to 2014 2014
correspond to updated
Table 12-1; replaces Table J-2

b 3.1;10.1; 10.4.2; 10.6.3.2; Adds new definition and symbol; June 28, 2014 July 2,2014 July 31,2014
10.6.3.3;10.7.3; 11; C2.1 modifies language in Section
10.4.2; clarifies equation in
Section 10.6.3.2; replaces
equation in Section 10.6.3.3;
revises Section 10.7.3 and adds
new Section 10.7.3.3; adds
language to Section 11.2, revises
Figure 11-1d; adds language to
Section C2.1

d 4.2.3;4.3.2; Appendix J Revises relative humidity June 28, 2014 July 2,2014 July 3,2014
language in Sections 4.2.3,
4.3.2,and J10.8

* These descriptions may not be complete and are provided for information only.

NOTE

When addenda, interpretations, or errata to this standard have been approved, they can be downloaded
free of charge from the ASHRAE website at http://www.ashrae.org.
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE'’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE'’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.



ASHRAE - 1791 Tullie Circle NE - Atlanta, GA 30329 - www.ashrae.org

About ASHRAE

ASHRAE, founded in 1894, is a global society advancing human well-being through sustainable technology for the
built environment. The Society and its members focus on building systems, energy efficiency, indoor air quality,
refrigeration, and sustainability. Through research, Standards writing, publishing, certification and continuing
education, ASHRAE shapes tomorrow’s built environment today.

For more information or to become a member of ASHRAE, visit www.ashrae.org.

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, on CD-ROM, and via
ASHRAE Digital Collections, which provides online access with automatic updates as well as historical versions of
publications. Selected Standards and Guidelines are also offered in redline versions that indicate the changes made
between the active Standard or Guideline and its previous version. For more information, visit the Standards and
Guidelines section of the ASHRAE Bookstore at www.ashrae.org/bookstore.
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