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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This International Standard contains the requirements for testing various building materials to
determine their suitability to be used as an air barrier material.
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INTERNATIONAL STANDARD

ISO 14857:2014(E)

Thermal performance in the built environment —
Determination of air permeance of building materials

1

Scope

This International Standard specifies the equipment and procedures to determine the air permeance

of byt

referfence pressure differential rate (AP) of 75 Pa.

This|method is intended for testing materials independent of a substrate using a,1 m x 1

size

.|The results of this test method can be used to determine whether a material qualifies

as an air barrier material.

2
The

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

indigpensable for its application. For dated references, onlythe edition cited applies. I
referfences, the latest edition of the referenced document (including any amendments) appl

ISO 71345, Thermal insulation — Physical quantities and définitions

IS0 9229, Thermal insulation — Vocabulary

ISO

12576-1, Thermal insulation — Insulating mdterials and products for buildings — Confor

systems — Part 1: Factory-made products

3

L

[erms and definitions

For the purposes of this documeiit, the terms and definitions given in ISO 7345 and ISO 9
following apply.

3.1
air

ermeance

rate pf air flow (L/s),gper unit area (m2) and per unit static pressure differential (Pa)

4

ampling‘and conformity control

The progedures described in ISO 12576-1 shall be applied for the purposes of sampling and
contral

5

5.1
The

5.2

ce rate at a

Im specimen
to function

ent and are
For undated
es.

mity control

229 and the

conformity

Test specimens

Number

number of test specimens shall be five.

Dimensions

The test specimens shall be 1,2 m x 1,2 m. Where the manufactured product is less than 1,2 wide, the
length shall be increased to provide the same area.
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5.3 Preparation

From the sample obtained in accordance with Clause 4, cut the material to 1,2 m x 1,2 m. For fluid-applied
products, the material shall be installed on a release material or a substrate and then the materials shall

be removed

from the release material or substrate after curing.

5.4 Conditioning

The test spe

cimens shall be conditioned for seven days at

(23 £ 2) °Cand (50 £ 10) % relative humidity

or

(23 £5)°C4

or

(27 £ 5) °C 4nd

unless othel

6 Princi

soﬁg)

nd( % relative humidity

(6528)

n % relative humidity

conditions are given in the relevant material standard.

ple

A test speciien is subjected to various air pressure differentials and the air permeance is measur

7 Appar

The schema

7.1 Testc
al2mx1,7

In some cas
1,2 m. In al]

the test cha
defection. O
material ins|

atus

Fic of the apparatus is shown in Figuire-1.

hamber, shall be constructed with a 1 m x 1 m test opening in the top and which will a
m specimen.

bs, the size could be modified for materials which are manufactured with a width less

cases, the test opening shall be 1 m2. The depth of the test chamber shall be 400 m
compression frame 0,1 m wide-shall be installed around the outside of the test chamber at the t

mber. The compression frame shall be stiff and fastened solidly to the test chamber to
bservation panels shall be installed on two sides of the test frame to allow observation
talled in thetest chamber.

The test ch

sealing poin|ts Ofthe test chamber so that the extraneous air leakage shall not be measurable at 70

hmber,Shall be sealed with two parallel strips of medium-density gasket material

Ccept

than
m. A
op of
limit
fthe

ht all

P Pa.

A second compression frame the same size and shape of the compression frame on the test chamber
shall be constructed and the corners sealed.

7.2 Air flow measuring devices, shall be used which can measure of 1 x 10-7 m3/s (0,000 1 L/s) up to
1 x10-2m3/s (1,0 L/s) with an accuracy of +3 %.

7.3 Static pressure differential measuring devices, shall be used which can measure up to 500 Pa
with an accuracy of +0,5 %.

7.4 Laboratory barometric pressure measuring device, shall be used which can measure pressure
with £3 % of the reading.

© ISO 2014 - All rights reserved
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7.5 Piping, shall be used to connect the test chamber to the variable pressure differential equipment.

The piping shall be airtight. The pipe connection to the test chamber shall contain an air filter so that the
air flow measuring device shall not be affected by dust or suspended particulates. The piping shall be
designed so that the flow regime upstream and downstream of the air flow measuring device shall not
affect the device’s accuracy. The piping shall contain a flow control device to regulate the static pressure
across the test specimen within £0,5 % of the pressure reading. The piping shall contain a temperature
measuring device with an accuracy of 0,5 °C, to measure the temperature of the air flowing in the

piping.

7.6 Variable pressure differential equipment, shall be an equipment with a variable control to
prodlce a static pressure across the test specimen within +0,5 % of the pressure reading.

The ¢quipment shall be able to produce both positive and negative pressures.
7.7 | Pressure limit device, shall be installed to control over-pressure and shallbe set at 1|{000 Pa.

7.6 | Self-adhesive gasket material, strips of self-adhesive gasket matérial shall be installed on both
compression frames (one constructed as part of the test chamber and the second on used to hold the
specimen in place) and the corners shall be glued or fused.

7.7 | Air impermeable material, non-permeable flexible material (such as 0,15-mm thick polyethylene
film)|is used to wrap the specimen to determine the air leakage of the test apparatus befor¢ conducting
the alir permeance test of the material.

7.8 | Clamping devices, twelve clamping devices (such as C-clamps) used to clamp the two ¢gompression
framps together after the specimen has been installed in the test chamber.

8 Procedures

8.1 | Specimen installation

Cut the air impermeable materialto 1,4 m x 1,4 m.

8.1.1 Self-supporting-materials

Remgve the protective-paper from one side of the self-adhered, medium-density gasket strip and install
onto|the edges ofithétest specimen in a manner that the area inside the stripsis 1 m x 1 m.|Fuse or glue
the dorners. Install a second strip of medium-density gasket material outside the first strig and fuse or
glue the corners.

Remopve the protective paper on the top side of the self-adhered gasket material and ingtall the test
specimehn with the gasket material side down onto the centre of a piece of flexible air impermeable
material. Ensure that the gasket strip is adhered to the flexible air impermeable material.

On the top side of the specimen, remove the protective paper from self-adhered gasket material and
install onto the edges of the test specimen in a manner that the area inside the stripsis 1 m x 1 m and
that the gasket is positioned over the gasket strip on the other side of the test specimen. Fuse or glue
the corners. Install a second strip of self-adhesive gasket material outside the first strip and over gasket
material on the other side of the test specimen. Fuse or glue the corners.

Cut the air impermeable material as shown in Figure 2.

Wrap the air impermeable material over the edges of the test specimen as shown in Figure 3 and press
into the self-adhering, medium-density gasket strips. Tape the joints with construction tape.

© ISO 2014 - All rights reserved 3
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Cut and remove all excess air impermeable material from inside the self-adhesive gasket material,
leaving an opening to the test specimen of 1 m x 1 m.

Install the test specimen assembly onto the compression frame attached to the test chamber with the air

impermeabl

e material facing up as shown in Figure 4.

Install the second compression frame over the test specimen assembly and clamp into place using three

clamping de

vices on each side of the test apparatus.

View the installed test specimen through the observation panels and confirm that it has been properly

installed.

8.1.2 Non

The proceduyre for non-self-supporting material shall be the same as above with the additiol of a

support. An
(or equivale
mechanicall

Remove the
onto the edg
the corners,
glue the cor

Remove the
specimen w
Ensure that

On the top {
gasket matg
areainside t
of the open
gasket matej
mesh/scree

Cut the airi

Wrap the ai
into the self

Cut and rerj
leaving an o

Install the t{

Install the s

-self-supporting materials

open grill or wire mesh/screen with a square grid of a minimum of 25 mm x25mm opé¢
nt means of support) shall be used. The wire mesh/screen shall be welded or other
y supported to a solid metal frame.

protective paper from one side of the self-adhered, medium-density-gasket strip and iy
es of the test specimen in a manner that the area inside the strips is 1 m x 1 m. Fuse oy
Install a second strip of medium-density gasket material outgside the first strip and fu|
hers.

protective paper on the top side of the self-adhered:gasket material and install the
ith the gasket material side down onto the centre 6f-the open grill or wire mesh/sc
the gasket strip is adhered to the open grill or wir€mesh/screen.

ide of the open grill or wire mesh/screen, refmove the protective paper from self-adk
rial and install onto the edges of the open grill or wire mesh/screen in a manner th3
he stripsis 1 m x 1 m and that the gasketis positioned over the gasket strip on the othel
orill or wire mesh/screen. Fuse or glue‘the corners. Install a second strip of self-adh
rial outside the first strip and over gasket material on the other side of the open grill or
. Fuse or glue the corners.

npermeable material as shéwh in Figure 2.

" impermeable material‘over the edges of the test specimen as shown in Figure 3 and |
adhering, medium-density gasket strips. Tape the joints with construction tape.

hove all excess-dir impermeable material from inside the self-adhesive gasket mat
pening to thetest specimen of 1 m x 1 m.

rigid
ning
wise

stall
glue
se or

test
reen.

ered
t the
" side
esive
wire

press

erial,

st specimen assembly onto the compression frame attached to the test chamber with the air
impermeable material facing up as shown in Figure 5.

bcond compression frame over the test specimen assembly and clamp into place using {

hree

clamping de

vices on each side of the test apparatus.

View the installed test specimen through the observation panels and confirm that it has been properly

installed.

8.2 Test procedure

8.2.1 Calibration

Construct a calibration specimen using a 1,1 m x 1,1 m piece of (19 * 3) mm thick of plywood with a
150 mm hole in the centre of the plywood.

Manufacture an orifice plate from 3 mm stainless steel 200 mm in diameter centred on the hole. The

orifice plate

4

shall have an interior square edge diameter of (25,4 + 0,1) mm.
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Install two rows of self-adhesive gasket material around the outside of the orifice plate. Fuse or glue
where the ends of the self-adhesive gasket material meet. Centre the orifice plate on the plywood and
secure the orifice plate to the plywood using wood screws. Install a sealant along the edge of the orifice

plate

where it meets the plywood.

Install a suitable adhesive tape over the hole in the orifice plate.

Install the calibration specimen into the test apparatus and determine the extraneous air leakage of the
test assembly by conducting the test in accordance with 8.2.2.

Remove the adhesive tape from the hole in the orifice plate and determine the air flow rate at 75 Pa
pressure difference (/\ P) The air flow rate shall he +5 9 of the prpdprprminpd flow rate of 3,47 L/s,

NOTH

8.2.2
The :

by measuring the air flow rate of the test apparatus at a specific pressure,difference with

spec
test 4

8.2.3
Inst4

Meas
50P

Cutand remove the air impermeable material covering the test specimen which is inside the ¢

fram|

Meas
diffe

Dete
the
(AP)
diffe

Control tests

ir leakage of the open grill or wire mesh/screen shall not be measureable*This shall b

men being installed. The open grill or wire mesh/screen shall be ifistalled and the floy

Specimen tests

1l the specimens in accordance with 8.1.

, 75 Pa, 100 Pa, 150 Pa, and 300 Pa static pressure differentials (AP).

e and the self-adhered gasket material, The opening shall be 1 m x 1 m.

Fentials (AP) in both a positive flow and a negative flow.

'mine if the measurement process has affected the air permeance of the material by r¢
otal air leakage at 300,Pa, 150 Pa, 100 Pa, 75 Pa, 50 Pa, and 25 Pa static pressure
and compare to the originhal values. If the difference in the air leakage rate at the sal
Fence is greater than\l0 %, the cause of the air leakage rate change shall be determine

Other orifice plates with different diameters can be made to provide different flow-rates.

e confirmed
out any test
v rate of the

ipparatus at the same pressure difference shall be measured. The flow rate shall be within 5 %.

ure the extraneous air leakage (Qej) of the test apparatus with the specimen installed at 25 Pa,

ompression

ure the total air leakage (Qt;) at 25 Pa, 50 Pa, 75 Pa, 100 Pa, 150 Pa, and 300 Pa stafic pressure

p-measuring
differentials

me pressure
i
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9 Calculation and expression of results

9.1 Standard temperature and pressure

Correct the air flow rate values to standard temperature and pressure (STP) using Formulae (1) and (2).

Qst = Q(W/Ws )1/2 (1)

where

Q isthe airflow at non-standard conditions, in L/s;

Qst is the airflow corrected to standard conditions, in L/s;

Ws is the density of air at reference standard conditions, 1 202 kg/m3;

W is the density of air at the test site, in kg/m3;

B isthe barometric pressure at test site corrected for temperature, in.Pa;

T isthe temperature of air at flow meter, in °C.

At each of thie pressure differences, the air flow rate through the test specimen (Q) shall be calculat¢d by
subtracting|the extraneous air flow rate (Qei) from the total aipflow rate (Qy;).

The air flow| rate formula Q = CA (AP) shall be determined hy fitting the data and the errors estimgted.

Calculate thg air permeance of the material at the pressure differences measured. The air permeande (P)
of the test specimen at a given pressure differential (AP) is calculated by Formula (2);

{

(4)(aP)

(2)

where

Q isthe air flow rate fromthe STP air flow rate formula;

A ist

evaluation ofthe-s : 3
flow rate through the test specimen.
10 Precision

It has not been possible to include a statement on the precision of the measurements in this edition

of this International Standard, but it is intended to include such a statement when the International
Standard is next revised.

6 © ISO 2014 - All rights reserved
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11 Test report

The report shall include the following:

a)

b)
c)
d)
e)
f)
g)
h)
i)
j)
k)

D)

the name and location of laboratory performing the tests and the accreditation agency for the

laboratory;
the date the test was conducted;
the manufacturer’s name, production facility identifier, and product designation;

the identification of the material tested, including type, name, and basis weight;

tthe material sampling procedure used;

the lot number and manufactured date;

the description of the specimen preparation;

he size of specimens used for each test (length, width, and thickness);

3 statement either stating that the material was not attached to a substrate;
the tare of the test apparatus;

the measured air flow versus pressure difference data¥in graphic form (log/log gr
gpecimens (The air leakage rate at the reference pressure difference, AP, of 75 Pa shall |
on the graph.);

flow rate equation, which shall be established through linear fitting of data by met|

resented. A regression line based on air leakage data that have an r2 < 0,99 is not accg
Eroper explanations are given for the deviation. All air leakage rates shall be expressed

the calculated air permeance versus.the pressure difference in tabular form;
the error analysis as described in Clause 9;

the declaration of conformity with the requirements of this test method or a detailed d
the modifications.

hph) for the
be identified

hod of least

gquares for the pressure readings. The coefficient of determination (r2) shall be calculated and

epted unless
in L/(s/m?2);

escription of
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window for viewing installed specimen

Figure 1 — General configuration of test apparatus
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Figure 2 — Configuration of test apparatus with flexible specimen installed
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Figure 3 — Configuration of test apparatus with rigid specimen installed
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