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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction
This part of ISO 22975 specifies test methods for durability and performance of heat-pipes for solar
thermal application.

This part of ISO 22975 is applicable to all heat-pipes for use with both evacuated tubes and flat plate
collectors.

For each durability and performance test, its objective, principle, test condition, apparatus, procedure
and test results are specified.

For|all the tests specified in this part of ISO 22975, a complete heat-pipe is required.

© ISO 2016 - All rights reserved v
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Solar energy — Collector components and materials —

Part 2:
Heat-pipes for solar thermal application — Durability and
performance
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Scope

5 part of ISO 22975 specifies definitions and test methods for durability and performar
s for solar thermal application.

5 part of ISO 22975 is applicable to heat-pipes for use with evacuated(tubes, including §
ed evacuated tubes and double-glass evacuated tubes, as well as withflat plate collector

5 part of ISO 22975 provides test methods for determining durability of the heat-pipe, inc
perature resistance and freeze resistance.

5 part of [SO 22975 also provides test methods for measuring performance of the heat-pip
ting temperature, temperature uniformity and heat transfer power of the heat-pipe.

5 part of [ISO 22975 is only applicable to gravity heat:-pipes.

Normative references

following documents, in whole or in*part, are normatively referenced in this docume
rences, the latest edition of the referenced document (including any amendments) applig
9488, Solar energy — Vocabtilary

IEC 17025, General requiirements for the competence of testing and calibration laboratorie

Terms and definitions

the purposes/of this document, the terms and definitions given in ISO 9488 and the follo

3.1

Ice of heat-
blass-metal
S.

uding high

e, including

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated

S.

oT

ving apply.

hedt-pipe
he% transfer element, utilizing latent heat of phase-change for heat transfer

3.2

gravity heat-pipe
heat-pipe (3.1) without a capillary wick inside, in which the liquefied working fluid (3.6) returns from
condenser (3.4) to evaporator (3.3) due to its own weight

3.3

evaporator
part of a heat-pipe (3.1), where the liquefied working fluid (3.6) absorbs heat, vaporizes and becomes the

vap

orized working fluid
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3.4

condenser
part of a heat-pipe (3.1), where the vaporized working fluid (3.6) releases heat, condenses and becomes
the liquefied working fluid

3.5

adiabatic section
part of a heat-pipe (3.1), located between evaporator (3.3) and condenser (3.4), where working fluid (3.6)
has minimal heat exchange with the surroundings

3.6

working f
medium u{

3.7
tilt angle (
angle betw

3.8
starting t¢
minimum {

39

uid
ed for heat transfer in a heat-pipe (3.1)

of heat-pipe)
een the horizontal plane and a heat-pipe (3.1)

tmperature of heat-pipe
emperature required for a heat-pipe (3.1) to start operating

temperatyre uniformity of heat-pipe

temperatu
under norrj

3.10

re difference between evaporator (3.3) and condenser(3{4) when a heat-pipe (3.1) oper
hal conditions

heat trandfer power of heat-pipe

thermal pa
remove he

3.11

wer transferred to the cooling liquid from @heat-pipe (3.1) when using the cooling liqui
i

stable conlditions

conditions
over a peri

in performance tests of a heat-pipe (3.1), in which the temperature variation is less than

bd depending on the perforniance test item

4 Test gverview

Durability
The tests s

All these td

Lests and performance tests for heat-pipes are specified in Clause 5 and Clause 6, respectiy
hall be performed in the sequence according to Table 1.

sts shallbe(performed on the same heat-pipes.

Table 1 — Test list

htes

1 to

1K

rely.

—=¢Clause Test
5.1 High temperature resistance test
5.2 Freeze resistance testa
6.1 Starting temperature of heat-pipes
6.2 Temperature uniformity of heat-pipes
6.3 Heat transfer power of heat-pipesb
a  The freeze resistance test shall be carried out only for heat-pipes claimed to be freeze resistant.
b The heat transfer power test shall be performed after the high temperature resistance test.
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5 Durability
5.1 High temperature resistance test

5.1.1 Objective

This test is intended to assess the capability of a heat-pipe to withstand high temperature without
failure.

5.1.2 _ Test conditions

The test shall be carried out under the following conditions:
a) [test environment: indoors;
b) [ambient temperature: 15 °C to 35 °C;

c) |test temperature in heating chamber: 180 °C + 5 °C or 230 °C + 5 °C or 280 °C = 5 °C depending on
specific application and manufacturer’s declaration;

d) |tilt angle of heat-pipe: 90° * 1°.

The test may be conducted at any higher heating chamber temperature, if requested.

5.1/3 Apparatus

The test apparatus consists of a heating chamber andathermometric system.
Megsuring instruments shall meet the followingrequirements:

a) |heating chamber temperature controller, with an accuracy of +0,5 K;

b) |ambient temperature sensor; standard uncertainty shall not be more than 0,5 K;

c) |digital clock/data acquisition system; standard uncertainty shall not be more than £10 $/d.

5.114 Procedure

The test shall be carried‘\out for a batch of at least 10 sample heat-pipes of the same product.
The procedure shallbe as follows.

a) |Place all sample heat-pipes into the heating chamber at the specified tilt angle.

b) |Increase the temperature in the heating chamber slowly (maximum 20 K/min) up to the selected
test temperature.

Ao oo n ) 4 ke 4 £ 201
C IMAIIILAIIT UIT TS U ITIHIPTT AU T TUT OU 11

d) After the heat-pipes have cooled to room temperature, visually inspect for damage, such as leakage,
breakage, distortion or deformation.

5.1.5 Results
The product will be qualified if there is no visual evidence of damage to the heat-pipes.

Results of the inspection shall be reported together with ambient temperature, test temperature in
heating chamber and test duration.

© IS0 2016 - All rights reserved 3
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5.2 Freeze resistance test

5.2.1 Objective

This test is intended to assess the extent to which a heat-pipe, which is claimed to be freeze resistant,
can withstand freezing.

5.2.2 Test conditions

The test shall be carried out under the following conditions:
a) test elt/ironment: indoors;

b) ambient temperature: 20 °C to 30 °C;

c) freezing temperature: -20 °C £ 1 °C;

d) thawing temperature: 20 °C + 1 °C;

e) tiltangle of heat-pipe: 90° * 1°.

5.2.3 Apparatus

The test agparatus consists of an appropriate freezing device and athawing device.

Measuring|instruments shall meet the following requirements:

a) temperature controllers used for the freezing device and thawing device, with an accuracy of 0,5 K;

b) surfacg temperature sensor; standard uncertaintyshall not be more than +0,5 K;

c) ambient temperature sensor; standard uncertainty shall not be more than +0,5 K;

d) digitallclock/data acquisition system; standard uncertainty shall not be more than +10 s/d.

5.2.4 Prpcedure

The test shall be carried out for a bateh of at least 10 sample heat-pipes of the same product.

The procedure shall be as follpws!

a) Place all sample heat-pipes into the freezing device at the specified freezing temperature| for
60 mir}, at the specified tilt angle.

b) Remove samplés from freezing device, and within 30 s, insert them into the thawing device at{the
specified thawing temperature, keeping the evaporator in lower position, to a depth not less than
1/9 olehe total length of the heat-pipe.

c) After heat-pipes are inserted into the thawing device, measure and record the temperature on the
condenser surface at a point between 18 mm and 22 mm from top of the condenser. Wait for 5 min
after the temperature difference between the thawing device and the condenser surface is not
larger than 9 K.

NOTE If the temperature difference falls below 9 K, this indicates that the heat-pipe has started to
operate again.

d) Repeat Steps a) to c) 20 times.

e) After the heat-pipes have been removed from the thawing device, visually inspect for damage, such
as leakage, breakage, distortion or deformation.

4 © IS0 2016 - All rights reserved
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5.2.5 Results
The product will be qualified if there is no visual evidence of damage to the heat-pipes.

Results of the inspection shall be reported together with ambient temperature, freezing temperature,
thawing temperature, tilt angle of the heat-pipe, insertion depth in thawing device, as well as number of
freeze-thaw cycles.

6 Performance

6.1] Starting temperature of heat-pipes

6.1]1 Principle

Thif testis intended to determine the minimum temperature required for a heatipipe to starf operating.

6.1/2 Test conditions

The test shall meet the following conditions:

a) [test environment: indoors;

b) [ambient temperature: 15 °C to 20 °C;

c) |cold water bath temperature: 10 °C £ 0,5 °C;

d) |hot water bath temperature: 25 °C + 0,5 °C or 30:°C £ 0,5 °C or 40 °C % 0,5 °C, depending|on specific
application for different working temperatureof the heat-pipe, and 40 °C £ 0,5 °C is thgd maximum
test temperature;

e) |tilt angle of the heat-pipe: 90° £ 1°.

6.1{3 Apparatus

Tw¢ thermostatic water bathsare used for the test. The cold water bath is maintained at the specified
cold water bath temperature,and the hot water bath is maintained at the selected hot ater bath
temperature.

Megsuring instruments-shall meet the following requirements:
a) [temperaturecentrollers used for the cold water bath and hot water bath, with an accurdcy 0,5 K;

b) |temperdture sensors used for measuring surface and ambient temperature; standard yncertainty
shall.fiot be more than +0,5 K;

c) |digital clock/data acquisition system; standard uncertainty shall not be more than +10 §/d.

6.1.4 Procedure
The procedure shall be as follows.

a) Fit a surface temperature sensor to the condenser of the heat-pipe, at a point between 18 mm and
22 mm from top of the condenser. Thermally insulate the heat-pipe, except for 1/6 of its length at
the evaporator end.

b) Immerse the lower end of the heat pipe in the cold water bath to a depth of 1/6 of the total length
of the heat-pipe, at the specified tilt angle. Wait for at least 3 min after stable conditions have been
reached.

© IS0 2016 - All rights reserved 5
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<)

depth of 1/6 of the total length of the heat-pipe, at the specified tilt angle.

d)

stable conditions have been reached.

6.1.5 Results

The condenser surface temperature of the heat-pipe shall be recorded.

Remove the heat pipe from the cold water bath and immerse its lower end in the hot water bath to a

Measure and record the temperature on the condenser surface every 10 s until at least 120 s after

The results of the measurement shall be reported together with ambient temperature, cold water bath

temperatu
from top o

6.2 Temperature uniformity of heat-pipes

6.2.1 Pr

This test s
heat-pipe o

6.2.2 Te
The test sh|

a)

test en

b) ambient temperature: 25 °C £ 5 °C;

testte

c)
d) tiltang

6.2.3 Apparatus

e, hot water bath temperature, insertion depth of the heat-pipe, distance of measuring;p
condenser and variation of condenser surface temperature.

nciple

intended to measure the temperature difference between evaporator.and condenser wh
perates under normal conditions.

5t conditions
a1l meet following conditions:

vironment: indoors;

mperature in hot water bath: 90 °C £ 0,5 °Cj

e of heat-pipe: 90° + 1°.

atic hot water bath is used-for the test, maintained at the specified test temperature.
instruments shall meetthe following requirements:
rature controllerused for the hot water bath, with an accuracy #0,5 K;

rature sensafs-used for measuring ambient, surface and hot water temperature; stand
inty shall ot be more than +0,5 K;

clock/data acquisition system; standard uncertainty shall not be more than +10 s/d.

bint

EN a

ard

A thermos{
Measuring
a) tempe
b) tempe

uncert
c) digital
6.24 Pr

bcedure

The procedure shall be as follows.

a)

22 mm from top of the condenser.

b)

total length of the heat-pipe, at the specified tilt angle.

stable

conditions have been reached.

Fit a surface temperature sensor to the condenser of the heat-pipe, at a point between 18 mm and

Insert the heat-pipe into the water of the thermostatic hot water bath to a depth of 3/5 to 2/3 of the

Measure and record the temperature on the condenser surface every 10 s until at least 60 s after
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6.2.5 Results

The difference between the hot water bath temperature and the stable condenser surface temperature
shall be recorded.

The results of the measurement shall be reported together with ambient temperature, test temperature
in water bath, insertion depth of the heat-pipe, measuring point from top of condenser and condenser
temperature variation.

6.3

Heat transfer power of heat-pipes

6.3

Thi
tem

The

whg

Thd

wh

1 Principle

5 test is intended to determine the heat transfer power of a heat-pipe at different
peratures and tilt angles.

heat transfer power of a heat-pipe can be calculated according to Formula-{i1):
Q=0, -0,

bre

Q is the heat transfer power of heat-pipe, W;

Ql is the thermal power transferred to cooling liquid from heat-pipe, W;

is the thermal power transferred to cooling liquid from environment or apparatus,
normally, @, is negligible if the cooling liquid jacket is well-insulated.

thermal power received by cooling liquid, can be calculated according to Formula (2):
Q, = mCp (82~ 91)

bre

m is the mass floW rate of cooling liquid, kg/s;

Cp is the specific heat capacity of cooling liquid, J/(kg - K);

U2 is.the'inlet temperature of cooling liquid, °C;

914 \is the outlet temperature of cooling liquid, °C;

6.3.

2 Test conditions

The test conditions shall meet the following requirements:

a)
b)
c)
d)
e)

test environment: indoors;
ambient temperature: 25 °C £ 5 °C;
relative humidity: not higher than 80 %;

inlet temperature of cooling liquid: 30 °C £ 0,5 ;

operating

w;

)

(2)

mass flow rate of cooling liquid: 30 kg/h + 0,3 kg/h, to ensure a fully turbulent flow around the

condenser;
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f) testoperating temperatures:

1) 60°C=%0,5°C;

2) 90°C%1°C

3) 120°C % 2 °C (when the heat-pipe is claimed to be able to operate at above 100 °C);
g) tilt angle of heat-pipe for each test operating temperature:

1) thelowest recommended angle;

2) anjgle: 20° £ 1°
3) angle: 30° £ 1°
4) anjgle: 45° + 1°;
5) anjgle: 60° £ 1°;
6) angle: 75° + 1°
7) anjgle: 90° + 1°.

6.3.3 Apparatus

6.3.3.1 (verall description
A typical t¢st apparatus for measuring the heat transfer pewer of a heat-pipe is shown in Figure 1.

The test apparatus in Figure 1 includes heat-pipe mounting support, electric heating barrel, eledtric
power regfilator, cooling liquid jacket, supply of cooling liquid at constant temperature and pressjre,
flow meter} and thermometric system.

An alternative test apparatus is similar to Figur€e 1, but with a hotliquid jacket for heating the evaporator
in lieu of the electric heating barrel.

8 © IS0 2016 - All rights reserved
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15 15 @ ORORG,

N

@) @ ) © © )

Key

1 |heat-pipe evaporator 12 thermal insulation

2 |heat-pipe adiabatic section 13 voltage regulator

3 |heat-pipe condenser 14 volt meter

4 |heat transfer paste 15 ampere meter

5 [temperature difference-sensor 16 flow meter

6 |cooling liquid jacket 17 thermostatic liquid bath

7 |thermal insulation 18 evaporator temperature sensor
8 |inlet tempekature sensor 19 tilt-angle adjustable support
9 |electrig-heating barrel 20 thermometer

10 |heat-uniform tube 21 humidity meter

11 |evaporator temperature sensor

Figure 1 — Typical test apparatus for measuring heat transfer power

Measuring instruments shall meet the following requirements:
a) ampere meter and volt meter (or a power meter), with an accuracy class 0,5;
b) temperature controller used for thermostatic liquid bath, with an accuracy +0,5 K;

c) temperature sensors used for measuring surface and ambient temperature; standard uncertainty
shall not be more than +0,5 K;

© IS0 2016 - All rights reserved 9
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more than +0,1 K;

d)
e)
uncert
f)
g) digital

ainty shall not be more than +0,05 K;

flow meter; standard uncertainty shall not be more than +1 %;

clock/data acquisition system; standard uncertainty shall not be more than +10 s/d.

6.3.3.2 Evaporator heating device

temperature sensor used for measuring inlet liquid temperature; standard uncertainty shall not be

temperature sensor used for measuring liquid temperature between inlet and outlet; standard

Two optior

a) Asin |
barrel
to ens

therm

b) A hot
liquid
same 1
therm

Two surfaq
from the ¢
temperatu
heat-pipe.

6.3.3.3 (

If the cond
the sleeve
previously.

If the cond
into the co

Fluctuationms of cooling liquid inlet temperature shall not exceed +0,5 K/h. The standard uncertaint

the detects

6.3.3.4 K

The heat-p

6.34 Pr

s for the evaporator heating device are as follows.

Figure 1, the evaporator of the heat-pipe is inserted into the sleeve of an elegtric hea
A copper tube shall be placed between the evaporator and the electric heating elemd
ire uniform heating power distribution. The outer surface of the heating\ barrel shal
hlly insulated.

iquid jacket is used for heating the evaporator. The related measuring instruments (i
temperature sensor, liquid temperature difference sensor, flow 1neter, etc.) shall meet
equirements as for the cooling liquid jacket. The outer surface ofithe hot liquid jacket sha
hlly insulated.

nd of evaporator of 1/3 and 2/3 of the total length.ef the heat-pipe. The average of
Fe values measured by these sensors shall be taken asthe test operating temperature of

ondenser cooling device

enser of the heat-pipe is not intended fer‘direct immersion in liquid, it shall be inserted
bf the cooling liquid jacket and surrounded with heat transfer paste that has not been y
The outer surface of the coolingliquid jacket shall be thermally insulated.

bnser of the heat-pipe is intended for direct immersion in liquid, it shall be directly inser
bling liquid jacket. The outer'surface of the cooling liquid jacket shall be thermally insula

d temperature difference shall not exceed 2 %.

feat-pipe mounting support

beedure

pe mounting support shall provide for adjustment of tilt-angle in accordance with 6.3.2 g).

[ing
Pnts
be

nlet
the
1 be

e temperature sensors shall be placed on the outer surface of the evaporator, at distances

the
the

nto
sed

ted
fed.

y of

=

L=

6.3.4.1 Test state

During testing, the heat-pipe shall be tilted according to the requirements of 6.3.2 with the level of the
evaporator below the level of the condenser.

6.3.4.2 Determination of heat transfer power at different operating temperatures and tilt angles

The procedure shall be as follows.

a) Setthe cooling liquid temperature and flow rate in accordance with 6.3.2.

b) Set the tilt angle of the heat pipe to the lowest recommended angle.

10
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c) Gradually adjust the power input to the evaporator heating device, until the test operating
temperature of the heat pipe is 60 °C + 0,5 °C. Steady-state is deemed to be achieved when the

variation in test operating temperature is less than *1 K over a period of 8 min.

d) When steady-state conditions have been achieved, begin to record the values of mass flow rate and

inlet/outlet temperature difference of the cooling liquid, at intervals of 30 s for a period

of 10 min.

e) Calculate the heat transfer power of the heat-pipe according to Formula (1) and Formula (2), using
the averages of the recorded values for mass flow rate and inlet/outlet temperature difference of

the cooling liquid.

f)
g)
6.3

Thi
tem

Thd

b)

6.3
The

Repeat Steps D) 1o e) with the other values of TlITt angle, as specified In 6.5.2 gJ.

Repeat Steps b) to f) for test operating temperatures of 90 °C + 1 °C and 120 °C + 2€€.

4.3 Determination of maximum heat transfer power

5 test shall be conducted directly after carrying out the test of heat transfer’power at tes
perature 120 °C * 2 °C and tilt angle 90° + 1°.

procedure shall be as follows.
Increase the power input to the evaporator heating device at,a'rate of less than 5 W/min|

Observe the test operating temperature of the heat_pipe. Once there is an obvig
temperature increase, or the temperature shows obvious oscillation and instability, th
has reached its heat transfer limit.

Reduce the power input to the evaporator heatirnig'device to a point just before the heat trg

When steady-state conditions have been aglfieved, begin recording the values of mass flc
inlet/outlet temperature difference of the cooling liquid, at intervals of 30 s for a period

f operating

us sudden
b heat-pipe
nsfer limit.

w rate and
of 10 min.

Calculate the maximum heat transfer power, Qmax, of the heat-pipe according to Formr;la (1) and

Formula (2), using the averages of the recorded values for mass flow rate and
temperature difference of the cooling liquid.

5 Results

following values shall be reported:

all dimensions of the heat-pipe according to Figure A.1;
ambienttemperature;

for each test condition: the tilt angle, test operating temperature and measured heat tran

nlet/outlet

sfer power;

the maximum heat transfer power.

© ISO 2016 - All rights reserved
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Annex A
(informative)

Typical configuration of a heat-pipe for solar thermal application

A > @ A

] ! b, i

77 7 Il _ |
g N O B oo

o > I i )#7'777'%#

Lo

working fluid
shell (cpntainer)

evaporjtor

1

2

3

4 adiabatic section
5 condenker

D  diamet¢r of condenser

D1 diametgr of evaporator

6  wall thickness of condenser
61 wall thickness of evaporator
Lo total lehgth of the heat-pipe

L1 apparept effective length of\Condenser

Figure A.1 — Typical configuration of a heat-pipe
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Annex B
(normative)

Test reports on a heat-pipe for solar thermal application

Test reports shall be issued in accordance to ISO/IEC 17025.

B.1| General

Hegt-pipe reference NO: ...oo.eceiie et s
TeSTE Performed DY: ..o e
AdQIeSS: i

Datp, Telephone, FaX: ... s s ess e s andin e

B.2 Description of the heat-pipe

Narfie of MaNUFACTUTET: ....ccociiiieiee e b
Narhe of Brand: ... e e et
SET1Al NO: i ettt e e e
Drawing doCUMENT NO: ....ccoiiiiiieiee ettt e e se e sr e e
NGE] o) o) oTe 18 Tox (o) o HE T PRSP

Thd heat-pipe for evacuated tubes:

TYPIE NAME: oot i e e
Total length of the heat-piPes.......ooi i mm
Apparent effective length of condenser: ... mm
Diameter Of CONABNSET: .....coceiuiiiiirir et s e e mm
Diameter Of @VAPOTALOT: .ivvieieeeeriieeses s e sr e sre e mm
Wall thickfiess of condenser: ... mm
Waltiekness-efevaperator——ereeeeeeeeee
Shell Material: ... e e e
Working fluid (inorganic/organic): ......ceeercrieseeieesereses e e e
Configuration scheme of the heat-pipe: .......cocooorinininiininc e
Photograph of the heat-pipe: .....ooooiiiiic e
Maximum operating temperature: ... °C

© IS0 2016 - All rights reserved 13
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B.3 Durability

B.3.1 Summary of main results for durability test

All significant damage to the heat-pipe should be summarized in Table B.1.

Table B.1 — Summary of main results for durability test

Date
Test Summary of test results
Start End

High tempgrature resistance

Freeze resigtance

2] 00 T2 0 o G

Full detailg should be given in the individual test result sheet.

B.3.2 High temperature resistance test
After the hjgh temperature resistance test specified in 5.1.4, the heat-pipé shall be inspected for dampge.
Test conditions:

Test envirqnment: indoors

Ambient tMPErature: ..o e °C
Test tempgrature in heating chamber: ... A8 °C
Test dUTation: ..o e e h

Test resulfs:

Give detailp of leakage, breakage, distartion or deformation and any other failures.

B.3.3 Fre¢eze resistance test
After the ffeeze resistance test specified in 5.2.4, the heat-pipe should be inspected for damage.

Test conditions;

Test envirdnment: indoors

AMDbDIENt tEMPETATUTE! ....eeeeeceeereseeeee e °C
Freezing temperature: ... °C
Thawing LEMPETATULIE: ...cccocoirirererereririserie it eb bbb bbb benne °C
Tilt angle of the heat-PiPe: ..o e e °
Inserted depth in thawing device: ... mm

Test results are given in Table B.2.
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Table B.2 — Freeze resistance test results

IS0 22975-2:2016(E)

No. of freeze-thaw
cycles

Freeze conditions

Thaw conditions

Freezing
temperature

9

Duration
(min)

Thawing
temperature

O

Duration
(min)

O 0 (N ||| W|IN |-

(U
o

[u=y
=

[EnN
N

[UnN
w

=N
=

[N
o

=
)}

_
~N

—_
o]

[uny
O

20

Tesit results:

Give details of leakage, breakage) distortion or deformation and any other failures.

B.4 Performarnce

B.4{1 Starting temperature

Thq tést'method shall be chosen from 6.1.

Heat-pipe:

Total length of the heat-pipe: ....coooeciiiiii e mm

Insert depth of the heat-pipe: .....ccco e mm
Measuring point from top of cONdenser: ...........ccccuererinennenenenere e mm

Test conditions:

Test environment: indoors

AMDIENt tEMPETATUTE! ....eeecececeeieieeeeeeee ettt °C

© ISO 2016 - All rights reserved
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Cold water bath tEMPErature: ..o s °C
Hot water bath temMPerature: ... s °C
Test results:

Test results are given in Table B.3 and Figure B.1.

Table B.3 — Performance rest results

Time | Hotwater bath temperature | Condenser surface temperature
) tL) ()

10
20
30
40
50
60
70
80
90
100
110
120

50

40

30

20

10

0 20 40 60 80 100 120 140 X

Key
X  time (s)
Y condenser surface temperature (°C)

Figure B.1 — Condenser surface temperature variation with time

The condenser surface temperature is at ......... °C when the heat source temperature is at ......... °C.

B.4.2 Temperature uniformity

The test method shall be chosen from 6.2.

16 © IS0 2016 - All rights reserved
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Heat-pipe:

Total length of the heat-pipe: ..o ociiiiie e mm
Insert depth of the heat-pipe: ....cccoveciiii i mm
Measuring point from top of condenser: ..........ccccceeeieieininnrnrereees mm

Test conditions:

Test environment: indoors

bn the heat

AMPIENt LEMPETATUTE: ..ooveuirviererieiriee e °C
Hotlwater bath temperature: ... °C
Test results:
Test results are given in Table B.4.
Table B.4 — Temperature uniformity test results
Ti Hot water bath Condenser surface Temperature
me .
©) temperature temperatiure difference
(°C) (G (K)

0

10

20

30

40

50

60

Mean

Temperature difference between'the hot water bath and the condenser surface is ....... K wh
soufce temperature is at 90 °C +°0,5 °C.
B.43 Heat transfer-power
The test method shalllbe chosen from 6.3.
Hegt-pipe:
Total length of the heat-pipe: ..o mm
Apparent effective length of condenser: .........cccooeoveiiiiiiiiini s mm
Effective length of heated evaporator: ........ccccvviiiiininciciece e mm
Diameter of CONAENSET: .....cooeiiiiiiie ettt s mm
Diameter Of @VaPOTator: .....oco ettt e mm
Test conditions:
Test environment: indoors
AmDbDIent tEMPETatUIE: ....c.cvereeeecrerrerereee e nes °C
The first test operating teMPErature: ... °C

© ISO 2016 - All rights reserved

17


https://standardsiso.com/api/?name=fcf8e2323b81dd4d5648c2467d37f59d

IS0 22975-2:2016(E)

The second test operating teMPErature: ........cocccceeeeenenenenenesesese e sesesesesesees °C
The third test operating temMPErature: ........cccccoernenrrrerereseseseseseseseses s °C

Test results:

Testresults at 60 °C + 0,5 °C,90°C £1°C, 120 °C + 2 °C are respectively given in Table B.5, Table B.6 and
Table B.7.

Table B.5 — Results of the heat transfer power at 60 °C £ 0,5 °C

Electric Uperating temperature Cooling liquid al

Time heating Mass Inlet Temperature
(30s9) power No.1 No.2 Mean | 15w rate temperature | difference ’lsbow”'

wy | CO P CO L CO g | 91 0) 82-91 (K) ))-"Q (W)

AR
vl
O‘
S

R
N
S

OO ([N ||| |W|IN|R|O

=S
S
4

-
(@)
L/‘~

[EnN
N

[EnN
w
h

2/
@

[
S

)
7).

=
o)}

(@)

_
[ee]
2

-

[UnN
O
(

S
20 s

Mean

K
There shal beﬂ en tables the same as Table B.5 for seven tilt angles of the lowest recommended arjgle,
20°, 30°, 45 °Cg) , 75°,90°, respectively.
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