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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 ANSI.)

FOREWORD

This addendum revises Sections 6.1 and 7.5 as indicated
below. Since the publication of Standard 160-2009, it has
become apparent that the performance evaluation criteria for
mold growth are too stringent. Section 6.1 currently prescribes
a simplified criterion that is easy to calculate but difficult to
meet: a flat 80% 30-day running average surface relative
humidity criterion, bounded by temperatures between 5°C
(41°F) and 40°C (104°F). A number of researchers and prac-
titioners have reported to the committee that assemblies that
are known to have satisfactory performance in reality are fail-
ing the criterion in simulation. Furthermore, the scientific lit-
erature indicates that mold growth requires a much more
complex description. Mathematical models have been devel-
oped that predict mold growth risk as a function of time, sur-
face temperature, and surface relative humidity. Such models
can readily use as inputs the hourly outputs of a hygrothermal
simulation. The mold growth model selected for implementa-
tion in Section 6.1 of Standard 160 by this addendum is empir-
ical and has been validated with experimental data for
different materials with varying sensitivities to mold growth.
This addendum will bring the standard more in line with the
current state of knowledge about mold growth while providing
a less stringent criterion. Changes to Section 7.5 bring the
reporting requirements in line with the changes to Section 6.1.
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 e to Standard 160-2009

Revise Section 6.1 as follows.

6.1 Conditions Necessary to Minimize Mold Growth. In
order to minimize problems associated with mold growth on
the surfaces of components of building envelope assemblies,

o ) (o) . ) o ) O te
mold index, calculated in accordance with Equations 6-1

through 6-7, shall not exceed a value of three (3.00)322,

The building material surface under analysis shall be
assigned to one of the following four sensitivity classes: Very

Sensitive, Sensitive, Medium Resistant, or Resistant. Materi-

als-that-are-naturally resistant-to-meld-or-have been-chemi-

; lative husmidit | ot for | od
i - The eriteria sensitivity class
used in the evaluation and the rationale for its selection shall
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be stated in the report. Table 6.1.1 lists recommended sensi-
tivity classes for various types of materials 323,

The initial value of the mold index (M) shall be zero (M =
0 at time ¢ = 0). The mold index shall be accumulated for each
hour using the following equation:

Mli/[@ + A 6-1
where
M, = mold index for the current hour
M, ; = mold index for the previous hour
AM = change in mold index, calculated for each hour

using Equation 6-4 or Equation 6-7 according to
the conditions specified below

The mold index shall have a minimum value of zero; if

M,_+ AM yields a negative number at any time step, then M,
shall be set equal to zero at that time step. )

If the surface temperature (7,) is greater than 0°C (32°F)
at the current hour, then the critical surface relative humidity
for mold initiation (RH .,;,) (expressed as a percentage) shall
be calculated using Equation 6-2 or 6-3. according to the
material sensitivity class (see also Figure 6.1):

Very Sensitive Class or Sensitive Class

RH..; =
[~0.00267T3 +0.16072 ~3.13T, + 100 when T, <20°C,
l 80 when T, >20°C [T, in °C]
6-2a
RH,,;, =
—0.0004578T3 +0.09333T2 — 6.306 T, +221.21
when T, <68°F,
80 when T,>68°F [T in °F]
6-2b

Medium Resistant Class or Resistant Class:

RH..; =
[~0.00267T3 +0.16072 ~3.13T, + 100 when T, < 7°C,
| 85 when T,>7°C [T, in °C]
6-3a
RH,,;, =
—0.0004578T3 +0.09333 T2 — 6306 T, +221.21
when T, <44.6°F,
85 when 7,>44.6°F [T, in °F]
(6-3b)

If the relative humidity at the material surface (RHy)
(expressed as a percentage) is greater than RH ,;, at the cur-

rent hour, then an increase in the mold index shall be calcu-
lated using Equation 6—4M;
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AM = 0681’(1}’52 e — ~0.00133 x k; when 7,,.,< 6
168 exp( e AM =1 0when 6<1,,,<24— (6-7)
0.14W + 66.02
(6-43) *0000667 X k3 When tdecl > 24
where
AM = kiky [T,in °F] k; = moldindex decline coefficient specific to the material
—0.68In[(T,—32)/1.8] - surface
168 x exp
13.9InRH, + 0.14 W + 66.02 t40c1= number of hours from the moment when conditions
6-4b for mold growth changed from favorable (7, > 0°C (T
> 32°F) and RH; > RH ;) to unfavorable (7 < 0°C
where (I, <32°F) or RHy <RH,,).

k; = mold growth intensity factor selected from Table The mold index decline coefficient used in the evaluation
6.1.2 according to material sensitivity class and and the rationale for its selection shall be stated in the report.
current value of M In the absence of specific test data for the material surface,

. . . the recommended value of k3 shall be 0. 1M;

ky = mold index attenuation factor calculated using 2
Equation 6-5 Revise Section 7.5 as follows.

W = parameter selected from Table 6.1.2 according to 7.5 Provide the moisture performance evaluation criteria

material sensitivity class

The mold index attenuation factor ( kz ) shall be calculated
using Equation 6-5:

k, = max{1—exp[23(M - M,,,)],0} 6-5

where M, . is the maximum mold index corresponding to the

surface temperature and relative humidity at the current hour,
calculated using Equation 6-6:

RHcrit 7 RHS) _ C(RHcrit — RHS) 2 6-6

M, = A+B(
RH,_,,,— 100 RH_,;, — 100

crit crit

where the coefficients 4, B, and C are selected from Table
6.1.2 according to material sensitivity class.

If T, < 0°C (T, < 32°F) or RH < RH ., at the current
hour, then a decline in the mold index shall be calculated
using Equation 6-7:

used and provide results.

If conditions necessary to minimize mold growth are
evaluated, provide the following:

* Material sensitivity class and rationale for its selection

*  Mold index decline coefficient and rationale for its selection

* Time series of surface temperature and surface relative

humidity values
« Time series of mold index values

*  Outcome (pass/fail)

If corrosion is evaluated, provide the following:

e Criterion used (80% surface rh/other)
* Time series of surface temperature and surface relative

humidity values
¢ Qutcome (pass/fail)
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FIGURE 6.1 Critical surface relative humidity as a function of surface temperature for different material sensitivity classes.

TABLE 6.1.1 Recommended Mold Sensitivity Classes for Various Materials

Sensitivity Class Materials

Very sensitive Untreated wood; includes lots of nutrients for biological growth

Sensitive Planed wood, paper-coated products, wood-based boards

Medium resistant Cement or plastic based materials, mineral fibers

Resistant Glass and metal products, materials with efficient protective compound treatments

TABLE 6.1.2 Parameters for Equations 6-4 and 6-6

k

Sensitivity Class ifM<1 itM=>1)

=
N
(o)

Very sensitive

—
(N9
(=
[~
[\

Sensitive 0.578 0.386 1 03 6 1
Medium resistant 0.072 0.097 1 0 5 1.5
Resistant 0.033 0.014 1 0 3 1
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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.
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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.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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