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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

The main objective of the test using the test bench described in this document is to determine whether
and for a safety period a non-metallic hose (made of rubber) assembly or non-metallic compensator
(bellow made of rubber) can be exposed to fire without becoming inoperable when subjected to the
design working pressure. Although the attacking fire is simulated such that it corresponds to a fire
occurring in practice, it cannot be assumed that the duration of fire resistance as recorded during that
test will also occur in the event of an actual fire, as the installation conditions, which greatly affect to
the duration of fire resistance, may vary from case to case.

d t lead to re

O St —the-test-preecedure-aeeonding to this
sults capable of being reproduced by testing the same size and type.

A spécimen test certificate is specified in Annex A.
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INTERNATIONAL STANDARD

ISO 15540:2016(E)

Ships and marine technology — Fire resistance of non-
metallic hose assemblies and non-metallic compensators

1

This|document specifies a test procedure for determining the fire resistance of nonza
asseimblies and non-metallic compensators with nominal diameter of up to 150 mm. lkmay
larggr sizes provided proper test bench conditions are obtained.

It sefves for proving whether, after the period of fire effect on the test bench{specified if
hose|assemblies and non-metallic compensators continue to be tight, even*when subjec
pressure.

Only| water is permitted as a test medium. With a view to ensuring.maximum safety f
operfpting personnel and the test bench in the event of damage to thé hose or non-metallic d
durinpg the test, the use of combustible test media is excluded.

2
The

constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the refefénced document (including any amendme

ISO

metallic compensators — Requirements forithe test bench

No t¢rms and definitions are’listed in this document.

[SO dnd IEC maintain tefminological databases for use in standardization at the following g

4

Test methods

Scope

Normative references

following documents are referred to in the text.in such a way that some or all of t

15541:2016, Ships and marine technology-— Fire resistance of non-metallic hose assemb

Terms and definitions

IEC Electropediasavailable at http://www.electropedia.org/

ISO Onling browsing platform: available at https://www.iso.org/obp/

Pesignation

etallic hose
be used for

) ISO 15541,
fed to proof

or both the
ompensator

heir content
applies. For
hts) applies.

ies and non-

ddresses:

The designation of the test for determining the fire resistance is composed of the elements quoted in
the example below:

Test ISO 15540-30-0-5-400-F

In this designation the elements have the following meaning:

Test: designation

ISO
30:

15540: number of this document

test duration in minutes

© ISO 2016 - All rights reserved
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working pressure during flame application, in bar
proof pressure following flame application, in bar

test specimen with fire sleeve

5 Test specimen and specimen preparation

Non-metallic hose assemblies with a hose length of a least 500 mm shall be used as test specimen.

Each series

shall

be tested in
The purchas

The test spe
letter B for {
used, then a
tested with

Prior to the

6 Numb

The type teq

fnon-metallic camnensatars which have the same shane and identical construction
r r

their standard configuration.
er and operator of the test bench shall agree which fitting types shall be used for the t

cimen may be tested either with or without fire sleeves subject to agreement;‘identific
est without fire sleeves, identification letter F for tests with fire sleeves/If fire sleeve
1l specimens qualifying a series of non-metallic hose or non-metallie-compensator shz
fire sleeves.

test, the test specimen shall be stored at ambient temperature for 24 h.

er of test specimen

ts shall be carried out on a minimum of three non-metallic hose assemblies or non-me

compensators with different nominal diameters of up to 150(mm but of identical hose or compen

constructio}

For an appr
half of the b

7 Testb

1. The smallest, the middle and the largest nominal diameter of each series shall be tes

bval of non-metallic compensators with size range above 150 mm one additional test
ggest size shall be tested.

bnch

The test shalll be carried out on a test bench according to ISO 15541.

8 Testp

8.1 Insta

The test sp¢
hose end fit

(see Figure

brformance

[lation of test.specimen

bcimen shall be installed on the test bench such that the burner end extends beyong
ting bysat least 20 mm such that the fitting and hose is completely enclosed by the fl

).

est.

htion
S are
11 be

tallic
sator
ted.

with

| one
hmes

In case of n

or-metattic compensators, the specimern stratt bearranged suct that the betfow{or

ther

compensator design shape) and both end fittings or flanges are parallel to the surface of the burner and
are completely enclosed by the flames.

The test specimen shall be centred above the burner surface (see Figure 1) in order to provide a flame

appearance

according to ISO 15541:2016, Annex A, Figures A.1 and A.2.
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8.2

In offder to ensure that the flames reliably enclgse the test specimen, the minimum bu
shown in Table 1 shall be observed.

8.3

[
L 1]
I

(L 1]
]

ISO 15540:2016(E)

Dimensions in millimetres

20 min.

flest specimen
Burner
Bburner width

Figure 1 — Test specimen arrangement (hose assembly)

Burner width

Table 1 — Burner width

Dimensions in millimetres

Minimum width efburner Outside diameter of test specimens
50 up to 25 up to 1002
100 over 25 up to 75
150 over 75 up to 125
200 over 125 up to 1502
250 over 150 up to 200
a'  Up to 150 the flames shall fully enclose the test specimen.

Preparation

rmer widths

Following installation, the test specimen shall be rinsed with the test medium water for at least 1 min
in order to evacuate as far as possible the air contained in the test specimen.

8.4

Measured values and measuring points

The following measured values shall be determined at the measuring points indicated in Figure 2:

water temperature at measuring points 1 and 2;
flame temperature at measuring points 3 and 4;
flow rate of water;

pressure inside test specimen during the flame application.

© ISO 2016 - All rights reserved
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The positioning of the measuring points for compensators shall be analogue to Figure 2.

B\I

Dimensions in millimetres

T~

+5
15 o
/'
/

Key
A flow dirgction

B  centre of socket
C burner

Figure 2 — Temperature measuring points

8.5 Temperature during flame application

The temperptures according to Table 2 shall-be observed. In order to ensure the water temperatures
indicated, the velocity of flow shall be controlled accordingly.

Table 2 — Temperatures

Temperatur¢ of flowing water at temperature measuring point 1 (80 +2)°C

temperature measuring point 2 Max. 85 °C
Temperatur¢ of flame at teniperature measuring points 3 and 4 during test (800 = 50) °C
NOTE For t¢gmperature measuring points, see Figure 2.

8.6 Presqure during flame application

The test s civaon chall ha cunbinctnd +0 o vagnlainn g o caiwmn AF o Taact (0 L N D) oy A +ha a o um
p\,\,AAAA\,AA St Ot SHDJ e e a0~ WOt g prosSSHUr € O atTCastTO—=o;ZzPar o tatTaxt

allowable working pressure (M.A.W.P.) as identified on the product.

Any deviating working pressure shall be agreed on.

8.7 Duration of test

The duration of the test is 30 min. The duration starts at the moment the test specimen is exposed to the
minimum test temperature (flame temperature), which shall have been reached at both measuring points.

In case of non-metallic compensators, a leakage of the flange connection during or at the end of the
flame application may be one-time corrected by retightening the flange screws. The flame impingement
duration is to be extended accordingly. The nominal length of the compensator has to be fixed during
the test to avoid additional stress on the bellow due to uncontrolled elongation.
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Any deviating durations of test shall be agreed on.

8.8 Proof pressure application

Following flame application, the test specimen shall be subjected at ambient temperature to proof
pressure for 2 min duration as follows:

a) hose assemblies: proof pressure according to applicable hose standard, normally two times the
M.A.W.P.

b) compensators: proof pressure is 1,5 times the M.A.W.P. The proof pressure application can be
PTITITtEd ITT CASE the teStSPECIMENS Tave beemn Subjected to tie MAW P during ftamme application.

9 Assessment

The fest is considered as passed when the test specimen remains tight when subjected to prpof pressure
after|flame application.

In tHe event of a test specimen failing, the test shall be repeated on@wo specimens of the nominal
dianeter having failed. If one specimen fails during the repeat test; the hose assembly of the design
pres¢nted for testing will be regarded as having failed.

Ifthgtest specimens pass the test successfully, the hose assembly and compensator of the design presented
for tgsting will be approved, i.e. from the smallest up to the largést nominal diameter of the s¢ries.

10 Type test certificate

The test results shall be certified in a test certifi¢ate as shown in the specimen in Annex A.
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