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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 is intended to describe the qualification procedure for type approval of the
tightness of hermetically sealed and closed components, joints and parts used in refrigerating systems
and heat pumps as described in ISO 5149. The sealed and closed components, joints and parts concerned
are, in particular, fittings, bursting discs, flanged or fitted assemblies.
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INTERNATIONAL STANDARD

ISO 14903:2012(E)

Refrigerating systems and heat pumps — Qualification of
tightness of components and joints

1 Scope

The requirements contained in this International Standard are applicable to joints of maximum DN 50
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D 51409. It characterizes the joint tightness and stresses met when operating, followi
edure specified by the manufacturer, and to specify the minimal list of neceSsary infor
ded by the supplier of a component to the person in charge of carrying’otit this proced

[nternational Standard specifies the level of tightness of the compafient, as a whole, and
ecified by the manufacturer.

International Standard applies to the hermetically sealed and closed components, join|
in refrigerating installations, including those with seals, whatever their material and thef

International Standard specifies additional requitements for mechanical joints
bnized as hermetically sealed joints.

Normative references

following documents in whole or in part are normatively referenced in this docum
pensable for its application. For undated references, the latest edition of the reference
1ding any amendments) applies.

149-1:—1, Refrigerating systems and heat pumps — Safety and environmental requireme
itions, classification and sélection criteria

149-2:—2), Refrigerating systems and heat pumps — Safety and environmental requireme
n, construction, testing, marking and documentation

3134, Brazing,~- Procedure approval

3971:20125 Refrigerating systems and heat pumps — Flexible pipe elements, vibrati
hsion jeints and non-metallic tubes — Requirements, design and installation

2693, Refrigerating systems and heat pumps — Safety and environmental requirement

heamont yofyrigoraont ~omnroccayrc

[nternational Standard is intended to describe the qualification procedure for type approval of the
ness of components, joints and parts used in refrigerating systems and heat pumps ds described
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ISO 175, Plastics — Methods of test for the determination of the effects of immersion in liquid chemicals

IEC 60068-2-64:1993, Environmental testing — Part 2: Test methods — Test Fh: Vibration, broad-band
random (digital control) and guidance

IEC 60335-2-34, Household and similar electrical appliances — Safety — Part 2-34: Particular requirements
for motor-compressors

1) To be published.
2) To be published.
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3 Terms

:2012(E)

and definitions

For the purposes of this document, the terms and definitions given in ISO 5149-1:— and the following apply.

3.1

mass flow per year

dm
value of the
NOTE It

3.2

leak mass flow rate

is expressed in grams per year.

volume flodv rate

value of the

NOTE It

3.3
hermetical
system in
permanent
repair or dij
pressure of

NOTE S¢

34

product far
group of prd
part and sed

3.5
permanent]
means joint

3.6
reusable jo
joint other t

NOTE In|
3.7
same base

material bel

— steel gr

leak volume flow rate

is expressed in pascal cubic metres per second.

y sealed system

vhich all refrigerant containing parts are made tight by welding, brazing or a sij
connection which may include capped valves and capped service ports that allow pj
posal and which have a tested tightness control level of lessithan 3 grams per year un
ht least a quarter of the maximum allowable pressure

aled systems as defined in ISO 5149-1:— are equal to hermetically sealed systems.
hily

ducts that have the same function, same techinology, and same material for each funct|
ling materials, produced according to the same specification but of a different size

joints
5 which cannot be disconnected except by destructive methods

int
han permanent joint£hat can be disconnected without destructive manner

some cases the tubeis used as sealing material (e.g. flared joint). Sealing component may be rep

material
onging-tethe same group as follows:

DUp

milar
oper
der a

ional

aced.

— aluminium and aluminium alloy group, and

NOTE

copper group

Subgroups of these material groups are considered to be same base materials (see EN 14276-2).

4 Symbols and units

The symbols and units used in this International Standard are given in Table 1.

© ISO 2012 - All rights reserved
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Table 1 — Symbols and units

Symbol Description Unit
Percentage deviation of the minimum and maximum torque from the
DKrel average of the minimum and maximum torque, (Ko max — Ko,min)/(Ko,min +
Ko,max)
f Frequency of vibrations Hz
Ko,ave Average torques of the respective joint standard
Ko E(Lelquire.d miximum' torqu?s of the 1"lespectivel .joir}t st?ndard, irf s;zecified.
Btherwise the-maximutrtorque-valuessupphed by the-manufacturet
Ko min gi}?:g\?i(i;néﬁien;li?i;?;?nufg:f the rlespectivel_jo(ijng standard, if specified:
, que values supplied by the manufacturer
L Length of tube mm
n Number of cycles in temperature and in pressure (method 1)
nq Number of cycles in temperature and in pressure(method 2)
ny Number of cycles in pressure
n3 Number of cycles in vibration
Ntotal Total number of cycles in temperature and in pressure
N Number of samples
P Tightness test pressure bar
Prax Maximal pressure of cycle bar
Pmin Minimal pressure of cycle bar
PS Maximal allowable pressure bar
Pset Nominal set pressure of the device bar
Q volume flow rate Pam3/s
qm mass flow per year g/year
s Vibration displacement (peak to peak value) mm
Tmax Maximal temperature of cycle °C
Thin Minimaltemperature of cycle °C
o Mass)flow rate kg/s
5 Testrequirements
The required tests to be applied to the body of the component and to the joint used in rjefrigerating
systéms’and heat pumps are given in Tables 2 and 3

Figure 1 illustrates the principle of a component and a joint and the corresponding requirements shall
conform to Table 2 or Table 3.

© IS0 2012 - All rights reserved
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According to Table 2

According to Table 2

—

e3

According to Tal
__3__|_ g

Key

1 joint

2 compongnt body

3 pipe

4  compong¢nt body joint
5 extensioh pipe

Figure 1 — Principle: component body-joint

All compongnt types and joints typ€s shall be tested.

When a conjponent is connected,with different types of joints, one of these joints shall be tested [with
the compongnt according to”Table 2. The other possible types of joints shall be tested independently
according tq Table 3.

4 © IS0 2012 - All rights reserved
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6 Requirements for hermetically sealed systems

ISO 14903:2012(E)

Hermetically sealed systems shall be constructed with components that have a tightness control level
qualified according to A.1 or A.2, or that comply with Table 3. These components and joints shall be
submitted to the relevant tests as specified in Tables 2 and 3.

7 Test procedures

7.1

The t
for ty

General

START

Def]
tob

ne which tests need
performed based on
tables 2 & 3

aci

Q

pfine the tightness
control level
rding to tables 4 & 5

1

3]

Red

r joints apply 7.5-
uirements for joints

1

7.4
cor|

trol level

- Tightness

Meets the

ol

7.7 - Operation simulation

7.6 - Pressuré temperature

| vibration test (PTV)

| | 7.4 - Tightness

cointrol level

7.8 - Freezing test

7.9 - Pressure test for
hermetically sealed

7.10 - Vacuum test

7.11 - Compatibility test

7.12 -'Eatigue test for
hermetically sealed joints

Figure 2 — Test procedure

4&5

tightness control
level in tables

est characteristics to be applied to the components, joints and parts shall passithé qualification test
'pe approval of the tightness. The test procedures are shown in Figure 2.

Pass

Fail

7.2 Sampling

The largest, the smallest and any random samples in between of the product family shall be submitted
to the test as required in Table 2 or Table 3. The samples used for pressure temperature vibration test
(7.6) and for operation simulation (7.7) shall be the same. For each of the tests described in 7.8, 7.9, 7.10,
7.11, 712, different samples may be used.

7.3 Test temperature

The test temperature (ambient and gas) shall be between 15 °C and 35 °C, unless otherwise specified as
the test conditions.

© IS0 2012 - All rights reserved
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7.4 Tightness test

7.4.1 General

The tightness of components and joints shall be tested.

For pressure relief devices, P =09 x Pset +0/-2%

For all other components and joints P =PS+0/-2%

(PS = maximum allowable pressure)

Q <requirements for actual tightness control level A1 - A2

Ll - 1l 1 h | Y Dl DL 11 1
LHETIICLICAITY SE4dICU CUIIIPOUIICIILS ) O D1 = D4 101 d11 OUIIC
components

The maximuym required tightness control levels are specified for Helium at 10 bar and + 20 ?€.as arefergnce.

The actual fightness control levels can be calculated (e.g. other test fluids or pressures) by using the

stated calcullation formulas (see Annex A).

The maximym tightness control depends on the size of the tested component or joint. Tightness control
levels are spcified in accordance with the joints used in Table 4. These arelevels for each individual joint.

Table 4 — Tightness control level according to joints nominal diameter

Joints Nominal diameter | Tightness control
(DN) levels
Hermetically sealed joints <50 Al
Closed joints <50 B1

Tightness control levels are specified in accordance’with the components used in Table 5. These levels

are for each|individual component.

Table 5 — Tightness control level according to components volume

C Component volume | Tightness con-
omponents
l trol levels
Hermetically sealed Oupto1,0 Al
components >1,0 A2
Closed components Oupto2,0 B1
>2,0upto5,0 B2

The required tightness control level is stated in Table 6. The manufacturer can choose a more stri

tightness control level if adequate.

rrgent

© ISO 2012 - All rights reserved
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Table 6 — Equivalence of test gas flow according to tightness control levels

Helium reference Equivalent air leak Equivalent
Component Tightness control leak q (Qairref) iso-butane leak
type level (Che-ref) +20 oaér-;eof bar (gmRr600a)
+20 °C, 10 bar ’ +20 °C, 10 bar
Pa.m3/s Pa.m3/s g/yr
Al <75 %107 <8x 107 <15
Hermetically sealed

A2 <1x10-6 <11 x 107 <2,0
Closed B1 <1x10-6 <11 xv10-7 <20
B2 <2x10-6 <2,1x10-6 < 4,0

NOTH

The equivalent iso-butane leak is calculated as gas. At +20 °C and 10 bar iso-butane is

phas¢. See R600a in Table A.1.

7.4.2

NOTH

Tightness control level

EN 1779 gives guidance on the criteria for method and technique selection.

7.4.2.1 Test method

The

tightness control level of joints and components showq in Figure 3 shall be meaj

integration measure method, i.e. the sum of all leaks.

Itis

NOTH 1

preferable to use tracer gas method.

For further details on tracer gas method, see:EN 13185:2001, Clause 10.

Tracgr gasisadmitted to the internal volume ofthe objectand itis collected and tested ina vacu

The

NOTE 2

following procedure shall be carried-out to measure the tightness control level:
¢onnect the vacuum chamber to the detector;

¢onnectthe component to thetrace gas pressure generator (in the vacuum chamber); see Fig

¢alibrate and adjustthe leak detector in accordance with the manufacturer’s instruct
¢alibration leaK (if required the leak shall be “standard”);

measure the’background signal in the vacuum box and the component without helium

ddjustthe test pressure in the component;

in the liquid

ured by an

im chamber.

ure 3 below;

¢lose the vacuum box-and start the leak detector (and if it is needed add a vacuum pumjp);

ions using a

pressure,

medsure the leak signal of the component;

evacuate air from inside the component with a vacuum pump;

fill the component with tracer gas and adjust test pressure;

calculate the total leakage rate, such as:

_9cLX(SL-R) 1, 101325
Sct=Re ¢ p

where

© IS0 2012 - All rights reserved
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qG is the total leakage rate, in pascals cubic metres per second;

qcL is the leakage rate of the calibration leak in pascals cubic metres per second (pure tracer
gas);

SL is the leak signal;

ScL is the signal generated by the calibration leak;

Ry, Rci, are the background signal associated with signal S, and Sci, respectively;

c isthe volume fraction of the tracer gasin the gas mixture;

p is the total pressure in the auxiliary enclosure, in pascals.

NOTE 3  Tle calculation is detailed in EN 13185:2001, 9.2.6

If joints and|/or components are tested together, the total level shall fulfil the most stringent tightness
control level of the individual joint or component.

Key

1 tracer gas (PS)

2 vacuum

3 vacuum

4 mass spgctrometric leak detector
5 testobjeft

6  calibrated leak

Figure 3 — Principle of tightness control — Tracer gas

7.4.2.2 Alternative test methods

Two alternative methods may be applied.
— Alternative method 1:

The control by pressure technique by accumulation can be a method to measure the leak rate of the
component.

NOTE1 For details on the pressure technique by accumulation, see EN 13185:2001, 10.4.1.
— Alternative method 2:

Bubble test methods shown in Figure 4 can be acceptable for tightness control level B only, provided that
the method is capable of measuring the actual leakage rate.

NOTE 2  The bubble test method is detailed in EN 1593.

10 © IS0 2012 - All rights reserved
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The accuracy of the selected method shall be verified and be in compliance with the requirements for
actual tightness control level. If this method is used, the following requirements shall be applied:

Key

7.5
7.5.1 General conditions

7.5.1.1 Test samples
All jgints tested shall be tested ih'the same form as the final part received by the customer.

All jgints shall to be submitted to the tests as indicated in Table 3.

7.5.1.2 Torque

the test object shall be subjected to an internal air pressure = PS (maximum allowable pressure);
reduced pressure is not acceptable,

the test object shall be totally immersed in water at a temperature of at least 35 °C,
the test object shall be exposed to atmospheric pressure,

the test shall be performed at normal ambient temperature,

t{he period ot time between bubbles leaving the test object shall be more than 60 s.

\ater
tlest object

gdir pressure (PS)

Figure 4 — Principle of tightness@ontrol — Bubble method

Requirements for joints

Tubejjoints shall be'tested both at the minimum torque Kp,jn and the maximum torque Ky ax defined in Table 7.

Table 7 — Torque for the test, Kini, and Kpax

Torque deviation Kmin Kmax
DKre12 20 % Ko,min Ko,max
DKyrel <20 % 0,8 x Ko,ave 1,2 x Ko,ave

7.5.1.3 Reusable joint

If the joints to be tested are reusable, the following steps shall be taken before the test:

a)

b)
‘)

fit the joints to tubes to be connected and tighten the joints to the maximum torque Kmax
specified in Table 7,

loosen the joints and take the tubes completely apart,

repeat a) and b) four more times.

© IS0 2012 - All rights reserved 11
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7.5.1.4 Requirements for hermetically sealed joints

The joint shall not be opened without the use of special tools.

NOTE

Special tools are those other than screwdrivers, parallel wrenches, simple gripping tools, etc.

The joint shall not be reusable without replacing the sealing material in normal use. In case the sealing
material is the tube and the tube is deformed during the sealing process, the deformed part of the tube
shall not be reusable for sealing purposes.

7.6 Pressure temperature vibration tests (PTV)

7.6.1 Gen

For pressur

The compof
combined cy

7.6.2 Sam

For the conj
according td

7.6.3 Test

7.6.3.1 Eq

Test equipm

a)

b)

<)
d)

e)

f)

12

a regul
betwee

a press
Pmin an

a vibrat

eral
e temperature vibration tests, 7.6.4 or 7.6.5 shall be applied.

lents or joints shall comply with one of the two methods described in {Z.6)4 and 7.6.
rcle testing in order to qualify the tightness control level.

ples

bined cycle test, the number of samples is determined based on tightness control
Table 8.

Table 8 — Test parameters

Tightness control level Number of samples
Al,B1 3
A2,B2 2
method
uipment

ent shall be composed aof:

hited enclosure forCenvironment tests, able to maintain temperatures varying regy
N Timin and Tmay;

lire device, connected to the joints, capable of producing pressures that vary bety
d Pmax;

ion generator, to make the specified frequency and amplitude;

a presst

5 for

level

larly

veen

re-control system capable of controlling the pressure with an accuracy of + 59%:

a temperature control system capable of controlling the temperature inside of the test enclosure

with an

accuracy of + 5 K;

a thermocouple capable of monitoring the temperature (Tmax, Tmin) of the component or joint
submitted to the test.

The temperature sensor shall be adhered to the surface of the sample on the item with the biggest
mass concentration of the pressure bearing part in order to ensure that the sample has reached
the defined temperature values. Where the pressure bearing part is made from metallic and
non-metallic materials, the sensor shall be fixed on the non-metallic material.

The sensor can be fixed to the sample by soldering or with adhesives, whichever is more appropriate,
depending on the material of the sample.

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=6a2ce3fe217b3b089bfdd78f9631e4dc

ISO 14903:2012(E)

Another method proven to have the same performance as the thermocouple can be applied;

g) acycle counter of temperature and pressure;

h) testequipment to perform tightness test according to 7.4.

7.6.3

.2 Testarrangements

The test samples shall be mounted as shown in Annex B in accordance with the number of joints to be
tested and with the dimension of the climatic enclosure in which the tests are carried out.

The tubesectionshallhave adiameterand dimensionaltolerancessuchas cpnr‘ifind hyfhn

anufacturer

of the joint.

The pssembly of the joints on the tube shall be carried out following the fitting fhstruc
mantyifacturer.

For g

tightly closed.

7.6.4

7.6.4
The s

and pressure, between maximal values (Tmax, Pmax) and,minimal values (Tmin, Pmin)-

The {
Aty

ressure tests, one end of a tube shall be connected to the pressure generator, the other

tions of the

end shall be

Method 1 — Combined pressure temperature cycle test with integrated vibration test

.1 General

amples (joints fitted on a tube) shall be submitted to adefined number n of cycles of

est characteristics shall be applied to the components according to Table 9.

ical temperature-pressure cycle is given in Figure 5.

emperature
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Principle PTV test method 1

>2 X
1 )
Tmax. V'}—_
<
n
\
\
> 2 min.
X
T &
min. il
2 <

max.

min.

Key
1 temperafure
2 pressurg

3 vibratior

Figure 5 — Temperature pressure cycle test

Table 9 — Test parameters

Parameters Value
n 160
Ntotal 5xn
T Minimum temperature as specified by the manufacturer or -40
mm °C if this is not specified
T Maximum temperature as specified by the manufacturer +10 °C
max or 140 °C if this is not specified
Pmin Atmospheric pressure
Forsafety valves, Poax = 0,9 X Pset
Pmax
For others components, 1,0 x PSa
f 200 Hz
s 0,012 mm
L 200 mm
a 1,0 x PSis proposed because of safety issues for tests on big components.

The test fluid shall not be a liquid.
7.6.4.2 Procedure
7.6.4.2.1 Fit the test samples on a test rig in accordance with the instructions of the manufacturer.
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7.6.4.2.2 Fix the test parameters in accordance with Table 9.

7.6.4.2.3 Submit the test samples to the test pressure according to Table 9.

7.6.4.2.4 Check the tightness of the joints by sniffing gas in order to detect leaks before tes

t.

7.6.4.2.5 Tighten again the joints which leak according to the instructions of the manufacturer.

7.6.4.2.6 Placethetestsamplesinthe climaticenclosure and submitthem to n pressure and temperature
cycles in accordance with Figure 5 and Table 9 and simultaneously submit the component assembly to the

vibra

7.6.4
cyclé

7.6.4

7.6.4

tighthess control levels according to the test gas shown in Table 6,

7.6.3

7.6.3

The ¢ombined pressure temperature cycle test shathbe performed separately from the vibr

7.6.3

The {
maxi
maxi

The {

tions test of frequency fand displacement s.

.2.7 Beforethenpressure, temperature cycles and vibrations test, submit the jointsto t
if necessary according to Table 2, as described in 7.7.

.2.8 Repeat the procedure of 7.6.4.2.6 and 7.6.4.2.7 five times in total,

.2.9 Expose the joints to the tightness test as specified in 7.4%The pass/fail criteria

.1 General

.2 Requirements for the combined pressure temperature cycle test.

amples shall be submitted to a defified number n; of cycles of temperature and pressy
mal values (Tmax, Pmax) and minimal values (Tmin, Pmin), and nz cycles of pressu
mum value (Ppax) and minimum value (Ppin) with fixed temperature value (Tiax)-

est characteristics shall-be applied to the components according to Table 10.

he operating

shall be the

Method 2 — Combined pressure temperature cycletest with a separate vibration test

ation test.

re, between
re between

© ISO
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A typical temperature pressure cycle is given in Figure 6.

Principle: PTV test method 2

>72 X
1 Ly 1 n
Tmax. V'? Tmax.
~
| n | 3
A \\ /|/
[ M T
/ G\ 6
Tmin. w7 Tmin. nz = 2x10
2 . 2,
T T “TUuuyUyy
Pmin. Pmin.
n; =50 n, = 200
Key

1 temperafure
2  pressurg

3 vibratioj

Figyre 6 — Typical temperature pressure cycletest with a separate vibration test

Table 10 — Teést parameters

Parameters Value
np 50
ny 200
n3 2 x 106
Toin Minimum temperature as §p¢cified by t_h_e manufacturer or -40
°C if this is not specified
T Maximum temperatureoas_spe'cif_ied by the .m_anufacturer +10 °C
or 140 °C if this is not specified
Rnih Atmospheric pressure
Prax For safety valves, Pmax = 0,9 x Pget

For others components 1,0 x PSa

a 1,0 x PSis proposed because of safety issues for tests on big components. In method 2,
the number of cycles and the level of vibration are extended to compensate for the reduced
pressure.

The test fluid shall not be a liquid.
7.6.5.3 Procedure
7.6.5.3.1 Fit the test samples on a test bed in accordance with the instructions of the manufacturer.

7.6.5.3.2 Fix the test parameters in accordance with Table 10.
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5.3.3 Submit the test samples to the test pressure according to Table 10.

7.6.5.3.4 Check the tightness of the joints by sniffing gas in order to detect leaks before test.

7.6.5.3.5 Tighten again the joints which leak according to the instructions of the manufacturer.

7.6.5.3.6 Place the joints in the climatic enclosure and submit them to n; and ny pressure and

tem

7.6.

7.6.

7.6.
The

perature cycles in accordance with Figure 6 and Table 10.

.3.7 Carry on the operation simulation according to 7.7

5.4 Vibration test

53.4.1 General

component and joints shall be submitted to an n3 vibration test. This test is ex

stangl-alone test.

7.6.
The
The

7.6.

The
test

5.4.2 Vibration test specifications

joint samples shall be submitted to the specifications as given in Table 11.

5.4.3 Test of joint

dd and with the dimension of the climatic-enclosure in which the tests are carried out.

Table 11'=— Test parameters for joints

rfomponent samples shall be submitted to the specifications as given in Table 12 and T4

test samples shall be mounted as shown in:Afinex B in accordance with the number of

ecuted as a

ble 14.

joints to be

Hipe diameter LenLgth Dlspla:ement Frequency Number of
DN Hz excitiation
mn mm
<10 0,30 200p 000
> 10 and < 20 0,25 200p 000
200 <200
> 20 and < 30 0,20 200p 000
> 30 and < 50 0,15 200p 000

7.6.

Exa

5.4.4 \VExamples of component

1p]P< of vibration assembly for a component are given in Figure 7

1 1

© IS0 2012 - All rights reserved
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Key
1 joint
2 extensioh pipe

Figure 7 — Vibration assembly for components

7.6.5.4.5 Test of component
a) Comporent test 1
Sinusoidal testing based on requirements'in accordance with IEC 60068-2-6:1995.

The components shall be submitted to the specifications as given in Table 12.

Table 12 — Test parameters for components

Parameteérs Value
Frequency rgnge 10 Hz - 200 Hz
Minimum digplacément (peak-peak) 10 Hz = 3,48 mm - 200 Hz = 0,008 7 mm
Minimum acféleration 07¢g
Sweep speed 1 octave/min
Number of excitation directionsa 3 (x-y-2)
Minimum duration 2 hin each direction (x-y-z)
a  The number of excitation directions can be reduced to two on rotational symmetric structures.

b) Component test 2

Random testing requirement covers installation of components subjected to vibration exceeding 0,5 g,
e.g. components mounted on compressors.
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Random vibration shall be at least the PSD values in Table 13 and linearly interpolated values as
shown in Figure 8.

Test parameters of components are given in Table 14.

g’/Hz
1

0,1

0,01

0,001

0,0001

0,000 01

0,000 001
1 10 100 1000 10 00d Hz

Figure 8 - Power spectral density

Table 13 — PSD values

Power spectral density (PSD)
Hz g2/Hz
18 0,03
150 0,02

1000 0,004

Table 14 — Test parameters for components

Parameters Value
Displacement (max) 2,4 mm peak-peak
Acceleration (RMS) 31¢g
Duration 90 min in each direction (x-y-z)
Number of excitation directionsa 3 (x-y-z)
a  The number of excitation directions can be reduced to two on rotational symmetric
structures.

Testing shall be carried out in accordance with IEC 60068-2-64, 1993.
7.6.5.4.6 Procedure
7.6.5.4.6.1 Fit the test samples on a test bed in accordance with the instructions of the manufacturer.
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7.6.5.4.6.2 Fix the test parameters for joints in accordance with Table 11.

7.6.5.4.6.3 Fix the test parameters for components in accordance with component test 1 and component

test 2 as spe

cified in 7.6.5.4.5.

7.6.5.4.6.4 Submit the joints and components to the vibration test according to the number of tests

specified in t

he respective tables.

7.6.5.4.6.5 At the end of the vibrations test, submit the joints or components to the tightness test specified
in 7.4. The pass/fail criteria shall be the tightness control levels according to the test gas shown in Table 6.

7.7 Oper

The operati

htion simulation

bn of maintenance and operating shall be carried out according to Table 15.

Table 15 — List of operations

c Operations Maintenance and opejrat-
omponents .
Method 1 Method 2 Ing
. . 10 times before nq, 10
Components Wlth non- 5 times before each n.cycle, times before ny and 5 times | Disassembly/reassembly of
permanent Hody joints| a total of 25 operations :
before n3, a totalof 25 the cap if any
(e.g. valves) (open and close) .
operations (opefirand close).
10 times.béfore nq, 10
Non-permarlent pipin 5 times before each n cycle, | times before-ny and 5 times
'oir?ts (e fitti};l ps) & |a total of 25 operations (dis-| before¥is, a total of 25 Gasket change
J & 8 assembly/reassembly) operations (disassembly/
reassembly).
At the end of this test, the value of Qnax shall be measured and shall not exceed the required value ¢f 7.4.
7.8 Freezing test
The freezing test shall be applied tojaints specified for use below 0 °C.
The freezing test shall be performed on five samples that have been degreased to prevent the possibility
of an air buljble.
The joint shall be assembled according to the instructions of the manufacturer.
It should be[ensuredthat the joint is tight by testing.
Both ends of thé pipe shall be tightly hermetically sealed to prevent water from entering into the gipes.

The test sha

a)

Put the

ttbecarrtedoutaccording to fotfowing procedure (Seeatso Figure 97

sample into a vacuum test chamber:

fill the test chamber with water of maximum 5 °C so all gases of the joint are submerged under water;

reduce the pressure in the test chamber to =500 9100 mbar, and maintain it for at least 10 min.;

b)

Remove the water from the test chamber.

increase the pressure in the test chamber to atmospheric pressure, to fill gaps in the joint with water.

Reduce the temperature until the temperature of the component has reached -15 °C or lower and

maintain the temperature of the test chamber for at least 30 min. Samples shall be put in the most
unfavourable direction so that the injected water is contained.

20
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d) Immerse the sample into water at ambient temperature for at least 5 minutes so that the ice in gaps
melts.

Repeat b), c) and d) 30 times.

After the freezing test, test samples shall satisfy the test according to 7.4.

1
> 10 min.
1000 ~
500 [ N
2
n=30
20
15 \__/ \
A B A B

Key
1 pressure
2 temperature

Figure 9 a — Examples of freezing test assembly

Key

1 pipe
2 jpint
3 yater

Figure 9 b — Examples of freezing test assembly
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B 1 2 1
® @
T B B 3
—( % o )
Key
1 pipe
2 joint
Figure 9 c — Examples of freezing test assembly
7.9 Additional pressure test for hermetically sealed joints
Pressure shpll be applied to at least three assembled joints with tubes. TubeS/shall have a thickness
according tq the appropriate standard withstanding at least 6 times the design pressure. Pressure|shall
be increasefl until it reaches 5 times the design pressure. Pressure shall be increased gradually, for
example at 4 rate of less than 10 bar per minute. Assembly shall withstand at least six times the design
pressure fort 1 min.
The fluid usgd for this test shall be liquid such as oil, water, etc.
Other joints|shall satisfy the requirements of ISO 5149-2:—.
7.10 Vacuum test
Test two samiples to confirm that they are capableof withstanding a vacuum of 6,5 kPa absolute pregsure
for 1 h withput leakage. Leakage shall be checked by monitoring the pressure and confirming thgt the
pressure rige after 1 h is less than 0,02 kPa."The effect of temperature change on joints shall be aken
into account.
NOTE 1 Piior to applying the test pdrameters all components are degassed and moisture free, for instarlce by
applying a deep vacuum.
NOTE2  Tgmperature changéssmay change the pressure.
7.11 Compatibility sereening test
7.11.1 Genpgral
When jointd use sealing material, either solid or liquid, compatibility of the sealing material with the

refrigerant, the lubricant, etc., to be used shall be checked. Where the manufacturer can document a
method showing equivalent results, that method can be accepted. This screening test describes the
method of evaluating the resistance of rubber and thermoplastic seals to the action of refrigerant and
lubricants by measurement of properties of the seals before and after exposure to selected refrigerant-
lubricant systems.

7.11.2 Test fluids

Sealing materials for multipurpose components shall be tested with fluids recommended by the
manufacturer (refrigerants and oils). The material compatibility with refrigerants blends/oil mixtures
shall be evaluated on the basis of the single components or defined blends.

0il: Using sealing designs intended for operating with oil, oil shall be added to the test fluid (5 wt. % oil).
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For refrigerants, the content of the different refrigerant components shall fulfil the requirement
given in Table 16.

Table 16 — Composition of test fluid

Actual fluid Test fluid
Cas<5h C-actual-0/+10
5<C<10 C-actual-0/+15
10<C<20 C-actual-5/+20
20 < C <40 Ceactual-10 /425
40<C<60 C-actual-15/+30
60<C<100 C- actual - 20 / + 40

a  (Cis the actual composition mass %.

7.11|3 Test specimens
The following test conditions need to be fulfilled:
— 1minimum of five test pieces are used for testing;

— the general requirements for test specimens shall complywith ISO 175.

7.11{4 Test setup parameters
The following conditions shall be fulfilled:

— the exposure shall be carried out in a-test chamber (autoclave) suitable for safgly handling
fefrigerants under high pressure;

— the test chamber shall be filled tosaimaximum of 75% of its volume with the refrigergnt-lubricant
fluid mixture, allowing expansion.o6f the fluid under the elevated test temperature;

— the exposure shall be carried:out at a temperature of 50 °C, either by placing the test cHamber in an
ven or by direct heating-ofthe test chamber.

NOTH If the critical temperature for the actual refrigerant is below 45 °C, the test temperdture may be
selected to Tcritical = 5 °€.

The minimum exposure time period is:
— 14 days (two weeks) for rubber seal materials;

— 42 days (six weeks) for thermoplastic seal materials.

7.11.5 Tests procedure

With respect to chemical compatibility, the significant measures for evaluation of possible suitability of
the test material inserted in the component are hardness, volume and mass measures and in addition
the visual observations (e.g. blisters, tearing, etc).

The following procedure shall be applied (see Figure 10):
— theinitial rubber hardness, mass and volume of the ‘as-received’ test pieces are measured and recorded;

— the test pieces are placed in the test chamber in such as way that the test pieces are not in contact
with each other, or with the test chamber wall. The surface of the test pieces shall be completely
submerged into the liquid phase of the refrigerant;
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the appropriate amount of lubricant oil is introduced in the test chamber;

test chamber;

are mai

ntained;

temperature and the test pieces are taken out from the test chamber;

remova

NOTE El
immediately,
immediate v

— atdry st

mass is

7.11.6 Pass
The seal shd

condition (s

The acceptal

For visual ol
physical def]

The maximd

at wet 4

lubricant remains should be removed from the surfaces of each test piece;

the test chamber is closed and the appropriate amount of refrigerant fluid is introduced to the

the test chamber is subsequently heated to the exposure test temperature and the test conditions

after the exposure time period, the test chamber is allowed to cool down to the standard laboratory

tate: the hardness, mass and volume of the test pieces are determined within 30_m
from the test chamber;

pstomers tested with CO2, can accumulate significant amount of COz. The COp\cannot e
when the test samples are exposed to atmospheric pressure (de-gassing). Thuspit@nd can cres
lume change larger than 25 %.

ate: the test pieces are subsequently degassed in an oven maintain€dat 50°C until a con
reached, and the resulting hardness, mass and volume are determined;

/fail criteria for sealing elements

1l meet the following maximum changes after exposure.For volume change the applic
Fatic or dynamic) shall be included.

Ince criteria shall be selected prior to commenging the ageing test.

bservation, the material shall show no tendéncy towards dissolution, cracking, blisteri
prmation.

| acceptable limits given in Table 1Zshall be met.

Table 17 — Maximal acceptable limit according to test

in of

scape
te an

stant

htion

hg or

Test Maximal acceptable limit
Hardness change (IRHD)
Weta + 15 IRHD
Dryb + 10 IRHD
Volume ch@nge (%)
Wetc -5%to+25%
Dry +10%
Mass (%)
Wet +12%
Dry +7%
a  Testshall be performed within 30 min after removal from the exposure vessel.
b Material shall be out-gassed/heated (50 °C) to a constant mass prior to testing.
CCO Provided that no surface damage is made, volume change above 25% is acceptable for
2.
NOTE The above limits for changes in material characteristics caused by exposure of test
f.leuqil(iisraerde. maximum values. For specific designs, e.g. dynamic operation, lower values may be

The actual design, with the sealing material mounted, shall be tested according to 7.4 before and after
it has been exposed to test fluid.

24
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Figure 10 — Example of testing device

Fatigue test for hermetically sealed joints
hst five samples shall be provided for this test.
oint shall be assembled according to the instructions.of'the manufacturer.
ightness of the joint shall be assured by testing,

samples shall be subjected to a pressure gycle between atmospheric pressure and
sure PS. The high and low pressure shall be\maintained for at least 0,1 s.

bure cycle shall be between 20 and-60 tycles/min. The total of pressure cycles shall
5 Or more.

the fatigue test, the joint shall'satisfy the test according to 7.4.

[est report

est report shall include the following information:
eference to thisAnternational Standard;
dentification of the component/joint;

estparameters;

d) number of r‘nmpnnnnfc/}'ninfc tohe fncfar‘];

e) nature, aspect and assessment of leakages noted at each stage of the test;

the design

be 250 000

f) report giving the test results, the date of the test, the name of the laboratory and the name of the
signatory of the tests.

9 Information to the user

The component/joint manufacturer shall specify to the user the operating conditions of his component,

in pa

rticular:

a) fluid(s) or type(s) of fluid for which the component/joint or the liaison fits or not;

© ISO
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b) maximal pressure of use;
c) range of minimal/maximal temperatures;
d) procedure and fitting instructions.

The report mentioned in 8 f) shall be provided upon request of the purchaser of the joint and/or the
component.

NOTE The user can be an installer, a manufacturer, a maintenance operator and an end-user.
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Annex A
(normative)

Equivalent tightness control levels

A.1 Calculation models

Exack conversion by calculation of tightness control levels is not possible. The follo
calcylations are based on simplifying assumptions:

wherte

the leaking fluid shall be in the gaseous state;

the temperature shall be approximately 20 °C (normal ambient temperature);

the flow shall be in the viscous laminar regime at least valid forleaks in the1-107°
[-10~* mbar-l/s range;

the ideal gas equation shall be applied;

the Poiseuille equation for gaseous flow in a long straight tube having circular cross-se
4s model, such as:

B w-d* .
256-n-1

Q

(pE-p3)-10

) is the leak rate, expressed intnbar 1/s;

d is the diameter of the hole,; expressed in metres (m);
] is the dynamic viscosity, expressed in Pa-s;
1 is the length _ofthe hole, expressed in metres (m);

p1  istheinlétpressure, expressed in Pascal (Pa);
B2 isthe'outlet pressure, expressed in Pascal (Pa);

256, \{s-the geometry factor inherent to the Poiseuille equation;

0~ isthe unit conversion factor: 1 Pa-m3/s = 10 mbar-1/s

ving model

mbar-l/s to

Ction is used

(A1)
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