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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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INTERNATIONAL STANDARD ISO 8066-

3:2020(E)

Rubber and plastics hoses and hose assemblies for
automotive air conditioning — Specification —

Part 3:

Re

frigerant 1234yf

WARNING — Persons using this document should be familiar with normal laborator

Thi{
use.

document does not purport to address all of the safety problems, if any, associat
Itis the responsibility of the user to establish appropriate health and safety|pract

ensure compliance with any national regulatory conditions.

1

This
used

Due
the ¢

2

The
cons
undai

ISO

ISO
dimd

ISO
ISO
ISO ]
ISO

Scope

document specifies the requirements for rubber or thermoplastic hoses and hose
for circulating liquid and gaseous R1234yf (tetrafluoropropene) in the air-condition

y practice.
ed with its
ices and to

assemblies
ng systems

tomobiles. The hoses and hose assemblies are designed_in such a way as to restrict losses of

of a
refrrgerant and contamination of the system. The operationalfemperature range is =40 °C {

to the critical relationship between the hose and coupling for this application, a requi
oupling to be used in service be used for testing has been laid down.

Normative references

0 +125 °C.

rement that

following documents are referred to:ifuthe text in such a way that some or all of their content

titutes requirements of this documeént. For dated references, only the edition cited

hpplies. For

ited references, the latest edition-ofithe referenced document (including any amendmerts) applies.

1402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing

4671:2007, Rubber angd- plastics hoses and hose assemblies — Methods of measure
nsions of hoses and the.lerigths of hose assemblies

/326:2016, Rubber~and plastics hoses — Assessment of ozone resistance under static cond
8330, Rubber’and plastics hoses and hose assemblies — Vocabulary

13529, Rtbber — General procedures for preparing and conditioning test pieces for physical

TRA 1340, Rubber and rubber products — Hydraulic hose assemblies — External leakage d

ment of the

tions

est methods

lassification

for hy@raulic systems

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8330 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp
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4 Classification

4.1 Types

4.1.1 General

Including, but not limited to the following.

4.1.2 Type A — Rubber, textile-reinforced, rubber-covered

The hose s
consist of tg
ozone-resis

4.1.3 Tyyp

The hose s
consist of sf
impregnate

4.1.4 Tyyg

hall be built having a suitable seamless synthetic rubber tube. The reintorcement
xtile yarn, cord, or fabric adhered to the tube and cover. The outer cover shall be lieat
tant synthetic rubber.

e B — Rubber, wire-reinforced, rubber-covered

hall be built having a suitable seamless synthetic rubber tube. The teinforcement
eel wire adhered to the rubber tube. The cover shall consist of a heat-resistant textile
d with a synthetic rubber cement.

e C — Barrier, textile-reinforced, rubber-covered

The hose shall have a suitable thermoplastic barrier between rubber layers. The reinforcement

consist of s
heat- and o7

4.1.5 Tyy

The hose sh
yarn, cord,
synthetic el

4.1.6 Tyyp

The hose {
reinforcemd

one-resistant synthetic rubber.

e D — Thermoplastic, textile-reinforced, thermoplastic-covered

all have a suitable thermoplastic tube, The reinforcement shall consist of a suitable te
pr fabric adhered to the tube and coyer: The outer cover shall be heat- and ozone-resig
stomer.

e E — Veneer, textile-reinforced, rubber-covered

hall have a suitable thermoplastic veneer lining with a rubber tube outer layer.
ent shall consist of actextile yarn, cord, or fabric adhered to the tube and cover. The d

shall be hedt- and ozone-resistant synthetic rubber.

4.1.7 Tyy

The hose §
elastomerid
the tube an

e F — Veneer, barrier, thermoplastic liner

hall have a suitable thermoplastic veneer liner with a thermoplastic barrier bety
layers.The reinforcement shall consist of a suitable textile yarn, cord, or fabric adhersg
1 cover. The cover shall be heat- and ozone-resistant elastomer.

khall
and

shall
yarn

shall

1itable textile yarn, cord, or fabric adhered to the tube'and cover. The outer cover shall be

xtile
tant

The
over

veen
bd to

Table 1 gives the figure and applicable pressure class for each type.
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Table 1 — Figure and applicable pressure class

. Applicable pressure class
Type Figure -
High Low
1
A 3 X X
2
1
B X N/A
2
1
5
C 1 X X
3
2
5
D 3 X N/A
2
5
1
E 3 X X
2
5
1
F 15 X X
3
2
Key
1 rubber 4 wire X = Applicable
2 cover o> thermoplastic resin N/A = Notapplicable
3 textile

4.2 Pressure classes
4.2.1 High — Discharge and liquid applications.

4.2.2 Low — Suction application.

Working pressures are given in Table 2.

© IS0 2020 - All rights reserved
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Table 2 — Working pressure

Pressure class

Working pressure

MPa (bar)
High 3,28 (32,8)
Low 1,06 (10,6)

4.3 Moisture-ingression grades

4.3.1 ML

1 tadaiag 3 3 H 1. P2 PN P I |
LOVW TITOTSTUT T TITS T TS STOIT TTO ST a5 UCTITITCU TIT O T

4.3.2 Mm|— Medium moisture ingression hose as defined in 6.14.

4.4 Refrigerant-permeation grades

4.4.1 RU - Ultra low refrigerant permeation hose as defined in 6.3.2.

4.4.2 RL 1 Low refrigerant permeation hose as defined in 6.3.2.

4.4.3 Rm|— Medium refrigerant permeation hose as defined in 6.32.

5 Dimensions

5.1 Hosdinside diameters

Standard dimensions are given in Table 3, but not lithited to the following.

Table 3 — Typical inside diameters

Nominalssize

Mean inside diameter

mm
g(5/16) 8
10 (13/32) 10,3
11 11
13 (1/2) 12,7
14 14
15 15
16 (5/8) 15,9
19 (3/4) 19
25 (1) 25,4

NOTE Nominal size in parenthesis is in inches.

5.2 Hose wall thickness variation

When the wall thickness is measured in accordance with method 2 of ISO 4671:2007, the variation in

the wall thickness shall not exceed the values given in Table 4.

© IS0 2020 - All rights reserved
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Table 4 — Wall thickness variation

3:2020(E)

Type A,B,Cand E Type D and F
Nominal size Maximum departure Nominal size Maximum departure
from concentricity from concentricity
mm mm
i i Up to and including 13 0,6
Up to and including 19 1,0 - -
Over 13 and including 19 0,8
Over 19 1,3 Over 19 1,0
6 [lesting and performance requirements
6.1 | Test conditions
The testing room shall be kept at standard temperature in accordance with [S6:23529. The temperature

of thle hoses or hose assemblies shall be stabilized for 24 h before testing.

6.2

6.2.

Whd
ben

Leakage

|  Method A for type test and production test

n determined in accordance with the procedure giveniin 6.2.2, the loss in mass of refri
p greater than 10 % of the initial mass of the refrigerant and there shall be no visible d

in the hoses or hose assemblies.

6.2.1

Test
lubr
80°

This
loss
desd

6.2.]

Whe
visih
forn
cons

> Procedure for method A

[+ 2 °C.

test can be carried out separately or during the 24 h pre-conditioning period for the

ribed in Annex A.

8 Method B foraoutine test

n determined™in accordance with the procedure given in 6.2.4, there shall be no |
le deterioration in the hoses or hose assemblies. When pricked hose is tested, gas bu
on the.surface of the hose and decrease gradually after pressurizing may be observe
idered as a leak.

6.2.4

Procedure for method B

serant shall
pterioration

three test pieces. Fill each test piece with R1234yf containing (10 * 1) % refrigerant{ compatible
cation oil. Maintain each test piece with the pressure listed in Table 2 for 24 h at a ten]perature of

refrigerant

test (see 6.3) at 80 °C + 2°C."When the test is carried out separately from 6.3, use th¢ procedure

kak and no

bbles which
1 but not be

Immerse the test assembly in the water bath. Apply gas (air or inert gases) pressure and maintain the
pressure listed in Table 2 for 5 min. Also, a gas leak detector, snoop liquid leak detector may be applied
to check leakage under the pressure listed in Table 2 for 5 min.

6.3

Refrigerant permeation

6.3.1 Requirement

When determined in accordance with the procedure described in 6.3.2, the loss of refrigerant from the
hoses or hose assemblies shall be no greater than the values given in Table 5.
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6.3.2 Procedure

Test the hoses or hose assemblies in accordance with the procedure described in Annex A at 80 °C £ 2 °C.

Table 5 — Refrigerant permeation

Refrigerant-permeation grade Maximum allowable loss of refrigerant
kg/m?/year
RU 1,5
RL 5
Rm 18

6.4 Ageil

6.4.1 Req

When teste
assembly.

6.4.2 Prg

Wind a hos
diameter ei
circulating-

Take the m
unwind the
defects. The

6.5 Low-

When teste
cracks or sy

6.6 Vacu

g
juirement

d in accordance with 6.4.2, there shall be no leak and no cracks,n @ test hose or

cedure

e or hose assembly, of length between 300 mm and 1 @00”mm, on to a mandrel havi
bht times the outside diameter of the hose. Place the mandrel and hose or hose assembly
ir oven for 168 hat 125 °C £ 2 °C.

andrel and hose or hose assembly out of the oven, allow to cool to ambient tempera
hose or hose assembly and examine it externally for any cracks, disintegration or d
n test the hose or hose assembly in accordaitice with the procedure given in 6.2.3 and 6|

temperature test

lits.

um resistance

6.6.1 Ge

Ahoseorh
test (6.7), t

6.6.2 Re

The decrea

eral

se assembly.shall be subjected, consecutively, to the vacuum test, then the length varig
en the bursttest (6.8).

uirement

hose

ng a
rin a

Fure,
ther

1 in accordance with the method-described in Annex B, there shall be no leak or loss diie to

ition

leter

and there shall be no obstruction of flow caused by the hose collapse when the hose or hose assembly
is subjected to a reduced internal pressure (vacuum) of 1,33 kPa + 0,66 kPa (absolute) for 2 min in

accordance

with 6.6.3.

6.6.3 Procedure

The test hose or hose assembly shall have a free length of from 610 mm to 1 000 mm. Bend the hose into
a U shape, whereby the internal radius of the base of the U shall be five times the mean outside diameter
of the hose. Measure the minor axis, d;, at the base of the U. Apply a vacuum of 1,33 kPa * 0,66 kPa
(absolute) to the bent hose for 2 min. At the end of this period and while the vacuum is still being

© IS0 2020 - All rights res
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applied, measure the minor axis, d, at the base of the U. The ratio of the decrease in outside diameter R
shall be calculated as below:

Ry = (dy - d3)/d; (x100 %)

6.7

Length change under pressure

6.7.1 Requirement

When subjected to a pressure listed in Table 2, a hose or hose assembly shall not contract by more than

4%

6.7.1
Subj
(0,01
leng
(0,01

Refe

6.8

Whd
beer
the ¥

6.9

6.9.

Whsd
no lg
sign

pr extend by more than 2 %.

?  Procedure

bct the hose or hose assembly, in a horizontal position, to an internal hydrestatic press
[ bar) and measure the length. Increase the pressure to the prescribéd)value and n
th once again within the following minute. Express the length as a percentage of the len
( bar).

r to ISO 1402 for additional information.

Minimum bursting pressure

n determined in accordance with the method described in ISO 1402, using test piece
subjected to the test for refrigerant loss describe’in 6.3, the minimum bursting press
ralue listed in Table 6.

Table 6 — Minimum burst pressure

Pressure class Minimum burst pressure
MPa (bar)
High 13,12 (131,2)
Low 4,24 (42,4)

Proof pressure

1 Requirement

n tested inyaccordance with the procedure described in 6.9.2, a hose or hose assembly s
akage, cracking, abrupt distortion (indicating irregularity in materials or manufactu
5 of failure.

ire of 7 kPa
neasure the
cth at 7 kPa

s that have
ure shall be

hall exhibit
re) or other

6.9.1

P —“Procedure

Hydrostatically pressurize a hose or hose assembly to the value listed in Table 7 and hold the pressure
for 2 min * 30 s. During and after the proof pressure hold period, examine the hose.

Table 7 — Proof pressure

Pressure class Proof pressure
MPa (bar)
High 6,56 (65,6)
Low 2,12 (21,2)

© IS0 2020 - All rights reserved
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6.10 Extraction by R1234yf

When determined in accordance with Annex C, the quantity of matter extracted from the lining of the

hose by the

NOTE

R1234yf shall not exceed 118 g/m?2.

The substances extracted will be of an oily or greasy nature.

6.11 Ozone resistance

This requirement applies only to rubber covered hoses.

Bend the hd
hose and ca
of 50 mPa #

The hose cg
6.12 Hose

6.12.1 Reg

The tube of
insoluble m

6.12.2 Prd

Take a hose
of the U of 6

Immediatel
crucible or

After dryin

e drour W O elgl el O

ry out the test in accordance with method 1 of 1SO 7326:2016 using an ozone concentry
5 mPa.

ver shall exhibit no visible cracks when viewed under x7 magnification.
cleanliness

juirement

the hose shall be dry and clean. When determined in accofdance with 6.12.2, the ma
ptter shall be a maximum of 270 mg/m?2 based on the internal surface area of the hose.

cedure

test piece having a minimum length of 300 mm*Bend the hose into a U-shape, with the
y empty the hose, filtering the solvent through a prepared Gooch crucible, a sintered-§
h 0,4 mm filter of known mass.

b the filter and residue at approxinrately 70 °C for 20 min, determine the mass of inso

matter by difference.

6.13 Impuv

6.13.1 Req

When testg
150 000 cyq

6.13.2 Prd

[Ise test

Juirement

d in accordance with 6.13.2, hoses or hose assemblies shall not leak or fail prid
les.

cedure

Carry out thetest in accordance with Annex D.

qual length. Place the hose in a vertical position and fill the hose with a suitable solvent.

yf the

ition

5s of

legs

rlass

uble

r to

Install a minimum of two hose assemblies on the test apparatus and subject them to a pulsating
pressure listed in Table 8 at 30 cycles to 40 cycles per min.

Table 8 — Impulse test conditions

Pressure class Temperature Test pressure
°C MPa (bar)
High 125 3,28 (32,8)
Low 100 1,06 (10,6)

Use a minimum bend radius of five times the outside diameter of the hose.
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When determined in accordance with Annex E, the rate of ingress of moisture shall not exceed the
values listed in Table 9.

6.13 Coupling integrity (sealability)

The

Carrfy out the test in accordance with Annex F.

The

Non
loca

7

Typé tests and routine tests shall be as specified in Afinex G.

Type¢ tests are those required to confirm that a particular hose or hose assembly design, mg
by a| particular method from particular materials, meets all the requirements of this dog
testg shall be repeated at a maximum of five-year interval, or whenever a change in the
manpufacture or materials used occurs. They shall be performed on all sizes and types exc
the §ame size and construction.

Routine tests are those required\to be carried out on each length of finished hose or hos

prio

Production tests are those\specified in Annex H, which should preferably be carried out to|
qualfity of manufactureCEhe frequencies in Annex H are given as a guide only.

8

Excdpt where\it is too small to label, the hose or hose assembly shall be marked with th
minimum information:

a)
b)

‘)
d)
e)
f)
g)
h)

Table 9 — Rate of ingression of moisture

Moisture-ingression grades | Maximum rate of ingress of moisture
g/mm?/year
ML 3,90 x 10-4
LV 111 10-3
IVITIT 1,11 pavy

couplings used shall be the same as those intended for use in service.

maximum mass loss per canister (two couplings) per 12-day test shalVnot exceed 10 g.

e of the four post-exposure flexing evaluations shall produceyhissing or visible oil
ion in the coupled assembly.

Frequency of testing

- to dispatch.

Marking

loss at any

nufactured
ument. The
method of
ept those of

e assembly

control the

e following

he‘manufacturer's name and trademark;

the number of this document, i.e. ISO 8066-3 (hose manufacturers shall use the latest publication of

this document, otherwise the year of publication shall be included in the marking);
the type of hose;

the pressure class of hose;

the moisture ingression grade of hose;

the refrigerant permeation grade of hose;

the nominal size of the hose;

the name of the refrigerant, i.e. "R1234yf";
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i) the month and year of manufacture.

EXAMPLE  XXX/ISO 8066-3/C/High/ML/RL/16/R1234yf/19/02

9 Testreport

When requested by purchaser, the manufacturer or supplier shall supply a test report representing the
purchased product (each length or batch of hoses).

10 Recommendations for packaging and storage

Recommendations for packaging and storage are given in ISO 8331.

10 © IS0 2020 - All rights reserved
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Annex A
(Normative)

Determination of refrigerant permeation

A.1 _Principle

The [rate of permeation of refrigerant through the walls of the hose is determined by meapsuring the
charlge in mass of refrigerant-filled test pieces over a given period of time.

A.2| Apparatus

A.2.1 Canister (optional), if a canister is used, the coupled hose assemblies are to be cpnnected to
caniyters each having an internal volume between 475 cm3 and 525 ¢cm3; a minimum bursting pressure
of 21 MPa (210 bar) and appropriate fittings to enable a hose test asSembly to be connected lip to it.

A.2.2 Hose fittings, enabling the refrigerant to be held undet’ pressure in the hose withgut any loss
between the hose and the fittings, and being the same as thefittings intended for use in service.

A.2.8 Circulating-air oven, capable of maintainiig-uniform test temperatures for the |[duration of
the fest.

A.2.4 Scales, weighing to £0,1 g.

A.3| Test assemblies

Takg four assemblies, each with\a free length of 1 m. Three of these assemblies shall pe used for
determining the refrigerant.loss; the fourth shall serve as a reference for the determination of the
charjge in mass of the body ofthe hose alone.

One|end of each hosendssembly is to be fitted with a capped charge fitting. The other dnd is to be
attathed to a canister_(optional) or plugged with a fitting.

A.4| Procedure

A.4./1 ‘Preliminary operations

Measure the free length of each hose at atmospheric pressure to the nearest 1 mm. Connect each of the
four hoses to a canister (optional) and determine the mass of each hose/canister (optional) assembly,
including the end-plug which is used to plug the free end of the hose, to within +0,1 g. Introduce into
three of the hose/canister assemblies 0,6 mg of refrigerant R1234yf containing (10 * 1) % refrigerant
compatible lubrication oil per mm3 volume of the assembly with a tolerance of +5 g.

A.4.2 Method 1

The hose/canister assemblies may be filled satisfactorily by cooling them in a refrigerator for a
minimum of 4 h at a temperature of =30 °C or lower.

From the density of refrigerant R1234yf and (10 + 1) % refrigerant compatible lubrication oil at the
conditioning temperature, it is possible to calculate the volume of refrigerant/oil mixture required at
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this temperature. Keeping the refrigerant/oil mixture and hose at the conditioning temperature, the
hose may then be filled, measuring the volume of refrigerant/oil mixture using a graduated flask.

The filled assemblies are then plugged while still at the conditioning temperature but may be taken out
of the refrigerator to tighten the connections.

A.4.3 Method 2

The hose/canister assemblies may be filled at ambient temperature by transferring the refrigerant/
oil mixture under pressure. A suitable apparatus for this purpose is a cylinder of refrigerant, a
receiver-type compressed-air system, a piston pump and a meter for measuring the quantity of liquid

transferre

A.4.4 Dec]ermination

A4.4.1 Cd
the oven at
oven, the as
the outside

A4.4.2 T3

ndition the three filled assemblies and the reference assembly by placing-them togeth

semblies shall not be bent to such an extent that the radius of curvature is less than 20 t
diameter of the hose.

ke the assemblies out of the oven and ensure that the filled assemblies are not leaking. W

er in

the test temperature specified for 30 min + 5 min to eliminate surface mdisture. When in the

mes

[eigh

them a minimum of 15 min and a maximum of 30 min after taking them oyt of the oven. Record the iitial

mass of eac

A.4.4.3 Ey
the assembl
assembly (7

A4.4.4 Re

h filled assembly (m4) and the initial mass of the referencelassembly (m;).

pose the four assemblies to a 24 h period in the oven,at the test temperature specified. W
ies at the end of this first 24 h period as specified.int A.4.4.2 and record the mass of each f
1,) and the mass of the reference assembly (mj) for that cycle.

peat the 24 h exposure/weighing cycle until a steady state is reached, i.e.

a) until thie values of the net loss of refrigerant.[(m; — m,) - (m5 — m,)] for the last four exposure c}

are wit
b) for25d
whichever

A.5 Calcy

Calculate th
assemblies

(m, —

hin 10 % of the lowest value, or
ays,

ccurs first.
hlation

ising Foftmula (1):

1), (m; —m,)

1

eigh
illed

cles

e rate of loss of refrigerant R, in kilograms per square metre per year, for each of the ffilled

|

ll

£ w
e

where

12

L) i

is the initial mass of the filled assembly after the conditioning period, in grams;

is the final mass of the filled assembly at the steady state, in grams;

is the initial mass of the reference assembly after the conditioning period, in grams;
is the final mass of the reference assembly at the steady state, in grams;

is the length of the filled assembly, in metres;
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I, isthe length of the reference assembly, in metres;
d isthe inside diameter of the hose, in millimetres;
k isaconstant (116,2) to convert R-values to kilograms per square metre per year;

t isthe time taken to reach the steady state, in days.

A.6 Testreport

The testTeportstattinctude tire foltowinmg imformatiom:

a) preference to this document, i.e. ISO 8066-3:2020;

b) pll details necessary for complete identification of the hose tested;

c) pll details necessary for complete identification of the coupling used;
d) the results obtained;

e) hny incident which is likely to have affected the results;

f) fhe date of test.
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B.1 Prin

Annex B
(normative)

Low-temperature test

ciple

The test ver
lubrication
There shall

B.2 Test
The length

pil, aged beforehand for 48 h at 70 °C, kept at —40 °C for 24 h, then bent to 180° oma'man
be no leak and no cracks in a test hose or hose assembly.

assembly

bf the test assembly shall be between 450 mm and 1 000 mm.

B.3 Prodedure

Fill the test
lubrication
assembly al
facilitating

Place the ag
to ambient

Keeping thg
chamber sh

dioxide at t
bend to 18(

Allow the h

Then test tH

B.4 Test
The test rej

a)

a referd

oil corresponding to 70 % of the capacity of the hose at ambient temperature. The
1d the liquid may be cooled below -30 °C so that-the refrigerant is in the liquid state,
handling.

sembly in a circulating-air oven at 70 °C for48 h. Take the assembly out and allow it to
emperature.

hose straight, place the assembly_in‘a test chamber at =40 °C and leave for 24 h. The
all be able to maintain a uniformatmosphere of cold dry air or a mixture of air and ca
he specified temperature to within +2 °C. Without taking the hose out of the test chan
° on a mandrel of diameter®8-times the mean outside diameter of the hose in 4 s to 8s.

hse to warm up to ambient temperature and remove the liquid refrigerant.

e hose or hose assembly in accordance with the procedure given in 6.2.3 and 6.2.4.

report
ort shalkinclude the following information:

nce to this document, i.e. ISO 8066-3:2020;

ifies that a hose filled with refrigerant R1234yf containing (10 + 1) % refrigerant compa|tible

drel.

assembly with a quantity of liquid R1234yf containing (10 + 1) % refrigerant compalible

hose
thus

cool

test
rbon
nber,

b) all deta
<)
d)

e)

14

ils necessary for complete identification of the hose tested;

the result obtained;
any incident which is likely to have affected the result;

the date of test.
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C1

This| method measures the quantity of material extracted by liquid R1234yf from-the
conditioning hose assemblies. The extraction is achieved by keeping the liquid-refrigerant

70°

C.2
The

C3
Fill

hydyofluoroether or a decafluoropentane/dichloroethylene blend, then empty immediatel)

any

NOTE Trichlorotrifluorethane used to be thesfecommended solvent for this purpose, but it is
for njost applications and in many locations sinceit has been identified as an ozone-depleting chemi

Fill

convienience, the hose assembly and\réfrigerant may be cooled to below -30 °C so that the]
is ir| the liquid state, thus facilitating handling. Place the filled assembly in a circulati

at 7
liqu
refr

C4
Exp

C.5
The
a)
b)
c)
d)
e)

ISO 8066-3:2020(E)

Annex C
(normative)

Determination of amount of matter extracted from hoses by

liquid R1234yf

Principle

[ inside the hose assembly.

Test assembly

free length of the test assembly shall be between 450 mm and 1000 mm.

Procedure

the test assembly to capacity with one of the following solvents: n-propyl

burface contamination.

the test assembly to 70 % of its\.¢apacity at ambient temperature with liquid R

°C £ 2 °C for 24 h. At the end of this ageing period, cool the hose to -34 °C or low
i]d refrigerant into a taréd,beaker and allow to evaporate at ambient temperature. Aftq
I

Expressian of results

ress the-result in g/m? of internal hose surface, based on the nominal inside diameter of

tube in air-
for 24 h at

bromide, a
U to remove

hot available
cal.

1 234yf. For
refrigerant
ng-air oven
br, pour the
r the liquid

erant has evaporated; eondition the beaker at 70 °C for 1 h to eliminate condensed mdjisture, then
reweigh.

the hose.

Test rnpnrl‘

test report shall include the following information:

a reference to this document, i.e. ISO 8066-3:2020;

all details necessary for complete identification of the hose tested;
the result obtained;

any incident which is likely to have affected the result;

the date of test.
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Annex D
(normative)

Impulse test

D.1 Principle

The test ver

D.2 App‘]l

Pressure-a

rate specifi
Each pressy
such that th

Graphical r
ensure that
frequency g
5 % at up ta

D.3 Test

ified hose assemblies that are subjected to pulsating pressure.

ratus

plication apparatus, capable of applying an internal pulsating pressureto-the test piecq
bd in 6.13.2 using a test fluid, while the fluid is maintained at the reqaired test tempera
re cycle shall be within the tolerance shown in Figure D.2. The rate-of pressure rise shg
e pulse remains within the wave form envelope (see Figure D.2):

pcorder, digital-storage facility or oscilloscope, capable of'measuring the pressure cyqd
the wave form is within the envelope shown in Figure D2! The recorder shall have a nat
f more than 250 Hz and shall be critically damped to give a response which is flat to w
0,6 times the natural frequency.

fluid

ata
fure.

11 be

le to
ural
thin

Use the flufid as agreed upon between the customer and manufacture, which shall be compaible

lubricant w
a kinematio
specified in

D.4 Test

In order to
in the test ¢
necessary t

D.5 Test

Test pieces

th refrigerant 1234yf. When the test fluid is not specified, select a test fluid preferably
viscosity from 32 mm?2/s to 100 mm?/s at 40 °C (i.e. from grade ISO VG 32 to ISO VG 1(
ISO 3448), which shall also be compatible lubricant with refrigerant 1234yf.

temperature

control the specified'test temperature of the hose, the test pieces shall be externally he
hamber at the test temperature given in Table 8 and 6.13 with a tolerance of 3 °C. It i
b circulate thestest fluid.

pieces

shall ‘be complete hose assemblies with suitable end fittings attached. Unless other
stiinaged hose assemblies with end fittings which have attached for not more than 30 d

with
0as

ated
b not

wise

specified, tq

lays.

Where the referring standard requires, also test aged hose assemblies.

Calculate the necessary free length of the hose in the test pieces as shown in figure.

For values of d less than 25,4 mm, use d = 25,4 mm for the +2d term in the expression for the hose free
length, so that the hose between the fitting shell and the start of the bend radius is straight.

The actual free hose length shall agree with the calculated free hose length to within +10 % or +% mm,

whichever i

S greater.

Use a minimum bend radius of five times the outside diameter of the hose.

16
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JT(I‘ + d/Z} + 2d
d
, e
| | g2 sl |4
' g
+5 % ® +5 7%
(2r+ d} 0 % > (rkdl2) 0%
= , >
4) Hose sizes up to and including 22 mm b) Hose sizes’larger than 22 mm

Key
r minimum bend radius
d hose outside diameter

Figure D.1 — Test piecesfor impulse test

D.6| Procedure

Confect the test pieces to the apparatus. The test pieces shall be installed in accordance with Figure D.1,
i.e. test pieces of hose of nominal insideXdiameter up to and including 22 mm shall be bent through 180°
and hoses of nominal inside diameterlarger than 22 mm shall be bent through 90°.

Brinlg the test pieces to the test*temperature and then apply a pulsating pressure listed in Table 9
and /6.13.2 internally to theth¢se assemblies. Record the pulse rate used. The pressure cy¢le shall fall
witHin the shaded area ofeither Figure D.2. The pressure pulse shall be within the wave form envelope.
Confinue the test for the)Specified number of cycles or until an assembly fails. Leakage df class 1 as
defiped in ISO/TR 11340 shall constitute a failure of the hose assembly. Any leakage shall pe reported
in adcordance with the classification in ISO/TR 11340.

It is Fecommended that the test fluid be changed frequently to prevent breakdown.

This| is a‘\destructive test. Assemblies which have been subjected to this test, should therefore be
discarded.
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5%

5% 5%

5%

35 %

Key
p  testpreg
a2 One pul
b 459%to

D.7 Expr
Record the

NOTE T

p >
MPa 5% 10 %
5%
b
a
sure
e cycle.
55 % of the cycle.
Figure D.2 — Pressure pulse wave form envelope
ession of results

humber of cycles to failure or, if failure did not occur, the number of cycles completed.

he test results obtain@d are only valid for the combination of hose, fitting type and fitting d

that was actyally tested.

D.8 Test

The test rejj

report

ortsshall include the following information:

a) referen

eto this r]nr‘nmpnf’ ie ISQ Qn&ﬁ-?-?n')n;

psign

b) full description of the hose or assembly tested, including the fitting identification and attachment

details,

such as crimp diameter;

c) testtemperature;

d) testpressure;

e) testfluid;

f) rate of pressure rise;

g) pulse cycle rate;

h) whethe

18

r the test pieces were bent through 90° or through 180°;
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i) number of cycles to failure, or the number of cycles completed, for each test piece;

j) position and mode of failure of each test piece, or the condition of each test piece on completion of
the test;

k) date of the test.
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Annex E
(normative)

Moisture ingression test

E.1 Expression of results

Hose assemlblies are subjected to a humid environment and a vacuum is drawn on the inside of the lLose.

The amount of moisture which ingresses through the hose wall is measured.

E.2 Apparatus and material (see Figure E.1)

E.2.1 Humidity cabinet.

E.2.2 Methanol/dry-ice bath, maintained at =70 °C or lower.

E.2.3 Vacpum/cold-trap system.

E.2.4 Vacpum pump.

E.2.5 Nitfogen gas or dry-air supply.

E.2.6 Distilled water.

E.2.7 Cirqulating-air oven, capable of maintaining 80 °C.

E.2.8 Dediccator.

E.2.9 Balance, capable of 0,000 1 ‘g accuracy.

E.3 Testlassemblies

Prepare a minimum of two test assemblies with couplings crimped on each end. There shall be
1 500 mm 4 25 minof exposed hose length between the couplings.

Measure an|d record the inside diameter of each hose assembly in accordance with ISO 4671.

Measure and record the exposed length of hose between the couplings.

Leak-check to ensure a leak-free assembly.

20
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I
10 9 13 )
8
1 2
| ] -
7
L 6
/ < 5
3 -
Key
1  humidity cabinet 9  vacuum manifold
2 hose assembly 10 stainless-steel valve
3  ptainless-steel valve 11 desiccant (indicator silica gel)
4  ropper or stainless-steel tubing 12 quick-open valve
5 methanol/dry-ice bath 13 vacuum valve
6  plass vacuumdrap 14 vacuum pump
7  pacuum gauge 15 to atmosphere
8  yacuunrhose
Figure E.1 — Moisture ingression test schematic

E.4 Procedure

E.4.1 Install the test assemblies in the humidity cabinet by plugging one end fitting and attaching the
other end to one of the vacuum lines located in the cabinet. Arrange the test assemblies to maximize
surface exposure to the environmental conditions (see Figure E.1).

E.4.2 Seal the humidity cabinet and set the dry-bulb temperature at 50 °C + 2 °C and wet-bulb
temperature at 47,2 °C + 2 °C. Allow the cabinet to stabilize for at least 4 h at the specified temperatures
and (85 % 5) % relative humidity.
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E.4.3 Thoroughly clean all vacuum traps, inside and out, by using dry compressed air or nitrogen and a
suitable solvent.

E.4.4 Wipe off the traps and then place in an oven set at 80 °C £ 2 °C for a minimum of 1 h.

E.4.5 Upon removing the traps from the oven, immediately transfer to a desiccator for stabilization at
room temperature.

E.4.6 When the traps have reached room temperature, remove them one at a time, wipe the trap
exterior with a lint-free towel, and immediately weigh to the nearest 0,1 mg. Plug the end of each trap

immediatelj

E.4.7
(=70 + 2) °(

E.4.8 Afte

 after weighing. Record the mass of each trap.

Immediately after weighing, install the traps (item 6 in Figure E.1) in a bath maihtaing
and attach the traps to the connecting lines using vacuum grease on all O-ring,connecti¢ns.

r all connections are made, turn on the vacuum pump and open valve 13Gnd then valve 3

valve 12. A quick vacuum check can be carried out as follows:

a) Closev
b) Shut of

leak an
c) Restart
d)

loss of ¥
E.4.9 Ond
Record the
E.4.10 Aftd

used as long

hlve 12.

[ the pump for approximately 5 min, noting any vacuum drop. If there is any loss, sea
d then recheck.

the vacuum pump and open valve 12.

After ryinning system for 1 h, close valve 12 and turn off:itlie vacuum pump for 30 min. If there is

racuum, the test shall be discontinued and the {eak sealed. Return to E.4.3 to restart the

ime and temperatures.

r 24 h has elapsed, proceed to the’sequence of operations in E.4.11. Longer periods m3
b as the data are adjusted to, the Specified time period (72 h or 96 h).

ience of operations (forinstallation of new moisture traps):

the time and the temperatures of the wet and dry bulbs and the trap bath.
hlve 3.

hlve 13.

f the vacuum pump.

d at

and

| the

any
test.

e the system is evacuated and integrity is ensured, maintain a vacuum of 95 kPa (absolute).

y be

bnanvalue 10 and valua 12 Thic caaguancaic nacaccarvitaaoncurathotranc ara chargod
Perrvoery TOOITIC vV oy O T T I O e o e e e o e e e oY ToO-CIIotT e tITe o PO e oo 5 T

vith

dry nitrogen or dry air at atmospheric pressure [the regulator of the gas supply shall be set at 7 kPa

Remove the traps one at a time and immediately plug all tubing connections.

Repeating steps d) to f), install another set of traps prepared beforehand.

Allow the traps removed from the cold bath to return to room temperature in a desiccator.

Wipe the exterior of each trap with a lint-free towel, remove the plugs, and immediately weigh each.

Calculate the change in mass and record.

E.4.11 Seq

a) Record

b) Close v

c) Closev

d) Turn of]

e) Slowly
(1 psi)].

f)

g)

h)

i)

j)

22
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