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National foreword

This British Standard reproduces verbatim ISO 14269-2:1997 and implements
it as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
AGE/6, Agricultural tractors and forestry machinery, which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the UK
interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
the ISO title page, page ii, pages 1 to 7 and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication

Comments
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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
IS0, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization.

Draft International Standards adopted by the technical committees are circulated
to the member bodies for voting. Publication as an International Standard requires
approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 14269-2 was prepared by Technical Committee
ISO/TC 23, Tractors and machines for agriculture and forestry, Subcommittee
SC 2, Common tests.

This first edition, along with the other parts of ISO 14269, cancels and replaces
ISO 3737:1976, ISO 6097:1989 and ISO/TR 8953:1987, which have been
technically revised.

ISO 14269 consists of the following parts, under the general title Tractors and
self-propelled machines for agriculture and forestry — Operator enclosure
environment:

— Part 1: Vocabulary;

— Part 2: Heating, ventilation and air-conditioning test method and
performance;

— Part 3: Determination of effect of solar heating;
— Part 4: Air filter element test method,
— Part 5: Pressurization system test method.
Annex A of this part of ISO 14269 is for information only.

Descriptors: Agricultural machinery, forest equipment, self-propelled machines, agricultural
tractors, operating stations, enclosures, environments, working conditions, heating, ventilation, air
conditioning, tests, performance tests.
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1 Scope

This part of ISO 14269 specifies a uniform test
method for measuring the contribution to operator
environmental temperature and humidity provided
by an air-conditioning, heating and ventilation
system operating in a specific ambient environment
for tractors and self-propelled machines for
agriculture and forestry. The method may not
determine the complete climatic environment of the
operator since this is also affected by heat load from
sources other than those on the machine, for
example solar heating. It is recommended that
part 3 of ISO 14269 be used in conjunction with this
part to determine more accurately the complete
heat loading on the operator enclosure. Minimum
performance levels for the machine’s operator
enclosure air conditioning, heating and ventilation
systems are established in this part.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 14269. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 14269 are encouraged to
investigate the possibility of applying the most
recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of
currently valid International Standards.

IS0 2288:1997, Agricultural tractors and
machines — Engine test code — Net power.

ISO 5353:1995, Earth-moving machinery, and
tractors and machinery for agriculture and
forestry — Seat index point.

ISO 5721:1989, Tractors for

agriculture — Operator’s field of vision.

IS0 14269-1:1997, Tractors and self-propelled
machines for agriculture and forestry — Operator
enclosure environment — Part 1: Vocabulary.

ISO 14269-4:1997, Tractors and self-propelled
machines for agriculture and forestry — Operator
enclosure environment — Part 4: Air filter element
test method.

ISO 14269-5:1997, Tractors and self-propelled
machines for agriculture and forestry — Operator
enclosure environment — Part 5: Pressurization
system test method.

3 Definitions

For the purposes of this part of ISO 14269, the
definitions given in ISO 14269-1 apply, of which the
following are particularly relevant.

3.1
effective temperature

combination of relative humidity and temperature
which can indicate the level of comfort perceived by
the human body [ISO 14269-1:1997, definition 2.1]

3.2
operator enclosure temperature chart

diagram of the range of effective temperatures in
which the operator environment within the operator
enclosure is perceived as desirable

[ISO 14269-1:1997, definition 2.2]

NOTE See Figure 1.

3.3
operator environment

space surrounding the operator as defined by
temperature and velocity measurement points
[ISO 14269-1:1997, definition 2.3]

NOTE See Figure 2.

34
operator enclosure

part of the machine which completely surrounds the
operator, preventing the free passage of external
air, dust or other substances into the area around
the operator [ISO 14269-1:1997, definition 2.4]

3.5
air-conditioning system

system which lowers the effective temperature of
the air within the operator enclosure
[ISO 14269-1:1997, definition 2.5]

3.6
heating system

system which raises the effective temperature of the
air within the operator enclosure
[ISO 14269-1:1997, definition 2.8]

3.7
ventilation system

system which provides fresh air to, and maintains
air circulation within, the operator enclosure
[ISO 14269-1:1997, definition 2.11]

4 Test equipment and instruments

4.1 Test enclosure, sufficiently large to contain the
base machine with provisions to circulate
conditioned air and to load the machine’s engine and
transmission.

4.1.1 Field test conditions may be used.

4.1.2 If it is not practical to test the base machine
due to physical size limitations, the operator
enclosure may be bench tested with the loads
imposed by the base machine on the operator
enclosure simulated. If this procedure is used,
correlation with field data shall be established.

© BSI 04-1999
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4.2 Temperature measuring devices, with a
measuring accuracy of = 0,5 °C.

4.3 Pressure measuring devices, with a
measuring accuracy of 2 % of the observed values.

4.4 Device to measure wet bulb temperature,
with a measuring accuracy of = 0,5 °C of the
observed values.

4.5 Device to measure operator enclosure
pressurization, with a measuring accuracy
of 10 % of the observed values.

4.6 Device to measure rotational frequency
(r.p.m.), with a measuring accuracy of 2 % of the
observed values.

4.7 Device to measure air velocity, with a
measuring accuracy of 10 % of the observed values.

4.8 Device to measure blower voltage and
clutch voltage, with a measuring accuracy of 2 %
of the observed values.

4.9 Device to measure time, with a measuring
accuracy of £0,5 s of the observed values.

5 Measurement locations

See Figure 2. The locations of the temperature and
velocity measurement points are based on the seat
index point described in ISO 5353.

5.1 The ambient air temperatures shall be
measured at a location where the ambient air is not
affected by the machine and at a height equivalent
to the air intake height on the operator enclosure.

5.2 The operator enclosure pressurization shall be
measured according to ISO 14269-5.

5.3 Dry bulb temperatures shall be measured as
close as 1s practical to positions 1 to 6 in Figure 2.

5.4 Wet bulb temperature shall be measured at
position 6 in Figure 2.

5.5 It is recommended that the air velocity at the
eyes (position 7 of Figure 2) be measured in
accordance with ISO 5721.

NOTE If an alternative operator station position is available
(for example, a reversible operator station), the alternate
positions should also be tested with a comparable array of
measurement locations.

6 Common minimum performance
requirements

6.1 The operator enclosure should be capable of
maintaining a minimum pressurization of 50 Pa
throughout the test, as outlined in ISO 14269-5.
Maximum pressurization shall not exceed 200 Pa.

6.2 Under all conditions of air-conditioning, heating
or ventilation, a minimum of 43 m5/h of filtered
fresh air shall be provided.

6.3 Under all conditions of air-conditioning, heating
or ventilation, the temperatures measured in the
operator’s environment shall be uniform

within 5 °C.

6.4 Filtered fresh air shall be passed through a filter
that is a minimum of 96 % efficient using fine test
dust and test procedure defined in ISO 14269-4.

6.5 It is recommended that a means be provided to
limit the maximum air velocity at position 7

in Figure 2 to 0,3 m/s. Adjustable diffusers may be
used to redirect air.

7 Common test procedures

7.1 The test conditions specified in 8.1, 9.1 and 10.1
shall be maintained throughout the duration of the
respective test.

7.2 Record the temperatures as specified in 5.3
and 5.4 at intervals not greater than 5 min.

7.3 Dry bulb temperatures from all six locations
shall be averaged for each reading interval.

7.4 The test shall be considered terminated when
either of the following conditions is fulfilled:

a) the minimum temperature recorded in
clause 7.3 does not vary by more than 0,5 °C
in 15 min; or

b) the test has run for 1 h.

7.5 The data obtained at the termination of the
heating or air conditioning test shall be compared
with the operator enclosure temperature chart
shown in Figure 1.

7.6 An operator may be present in the operator
enclosure throughout the duration of the test.

8 Air-conditioning system test
8.1 Test conditions

8.1.1 The air-conditioning system shall be tested in
the intended production configuration, adjusted
within the manufacturer’s specifications.

8.1.2 The ambient conditions for moderate
temperature and high humidity shall be:

a) minimum dry bulb temperature: 32 °C;
b) minimum wet bulb temperature: 25 °C;

¢) maximum air velocity passing the machine
from front to rear: 5 m/s.

8.1.3 The machine shall be operated at rated engine
speed in a mode which will provide at least one half
of the maximum rated net engine power. Net engine
power shall be determined in accordance with

ISO 2288.

NOTE Loading of the engine through the transmission is
recommended. Engine loading is recommended only when the

engine or component temperatures (such as transmission)
influence the environment within the operator enclosure.

© BSI 04-1999
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8.1.4 Prior to conducting tests on the
air-conditioning system, the machine shall be
operated as specified in 8.1.3 for one hour, to
provide a preliminary, stabilizing heat soak period.
Doors and windows shall be closed and other
ventilation systems shall be turned off. During this
period, ambient temperature shall be as specified
in 8.1.2.

8.1.5 The air-conditioning system controls shall be
set according to the manufacturer’s specifications or
to provide maximum cooling performance. The
requirements specified in clause 6 shall be
maintained throughout the test.

8.2 Minimum air-conditioning system
performance

The air conditioning system shall be capable of
reducing the operator environment temperature to
the comfort zone shown in Figure 1, or a minimum
of 11 °C below the ambient for ambient
temperatures between 38 °C and the highest
ambient temperature at which the machine is
designed to operate.

9 Heating system test
9.1 Test conditions

9.1.1 The heating system shall be tested in the
intended production configuration, adjusted within
the manufacturer’s specifications.

9.1.2 The ambient conditions for heating tests shall
be:

a) maximum dry bulb temperature: — 7 °C;

b) maximum air velocity passing the machine
from front to rear: 5 m/s.

9.1.3 The test machine shall be cold soaked at the
conditions outlined in 9.1.2 for a minimum of 10 h
prior to start of the test.

9.1.4 The machine shall be operated in accordance
with the manufacturer’s recommended warm-up
procedure, then run at rated speed under a
maximum load of no more than 20 % of the
maximum rated net engine power. Net engine
power shall be determined in accordance with

I1SO 2288.

9.1.5 The heating system controls shall be set
according to the manufacturer’s specifications or for
maximum heating capacity. The requirements
specified in clause 6 shall be maintained throughout
the test.

9.1.6 If the machine is field tested, no solar heating
is allowed on the operator station.

9.2 Minimum heating system performance

The heating system shall be capable of increasing
the operator environment temperature to the
comfort zone shown in Figure 1, or a minimum

of 36 °C above ambient for ambient temperatures
between — 12 °C and the lowest ambient
temperature at which the machine is designed to
operate.

10 Ventilation test

10.1 Test conditions

10.1.1 The ventilation system shall be tested in the
intended production configuration, adjusted within
the manufacturer’s specifications.

10.1.2 The ambient conditions for the ventilation
test shall be:

a) minimum dry bulb temperature: 27 °C;

b) maximum air velocity passing the machine
from front to rear: 5 m/s.

10.1.3 The machine shall be operated in accordance
with the manufacturer’s recommended warm-up
procedure, then run at rated speed under a
maximum load of no more than 20 % of the
maximum rated net engine power. Net engine
power shall be determined in accordance with

ISO 2288.

NOTE Loading of the engine through the transmission is
recommended. Engine loading is recommended only when the
engine or component temperatures (such as transmission)
influence the environment within the operator enclosure.
10.1.4 The ventilation system controls shall be set
according to the manufacturer’s specifications for
maximum ventilation.

10.2 Minimum ventilation performance
requirements are indicated in clause 6.

11 Tests report
The test report shall include the following
information:

a) model and serial number of tractor or
self-propelled machine tested;

b) ambient conditions outside the operator
enclosure (i.e. relative humidity, temperature,
air velocity);

¢) operator enclosure pressurization (Pa);

d) average dry bulb temperature in the operator
enclosure at each reading (°C);

e) wet bulb temperature in the operator enclosure
at each reading (°C);

f) test voltage of blower and compressor clutch.

An example of a suitable test report form is given
in Annex A.

© BSI 04-1999
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Figure 1 — Operator enclosure temperature chart
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Dimensions in millimetres

50

Figure 2 — Temperature and velocity locations
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Annex A (informative)
Example of test report form for operator enclosure heating, ventilation and
air-conditioning systems

Tractor or self-propelled machine

Air-conditioning system test (ISO 14269-2, clause 8)

Ambient temperatures

ANY DUID: .ttt et e bt ettt s et e bt e et e e eate e e see e st e aatbaeeate e e nresnneeabeeenraeans °C
WL DUID: ...t sb e et h e st st e sa b e s b e e e et e s e e be e teeseeneeenes °C
AIr VElOCY (8.1.2.3, 5 M/S IMNAX.): .eieiiiiieiiiietecitert ettt ettt e ebe st eesse st e s se e bean s eeessessaessnaessesseensessnenns m/s

Enclosure temperatures at end of test

Lo [ o TU T o B = V=Y = 1) OO RRTRURRNE °C

L2101 <1V SRR °C
Dry bulb temperature differences for enclosure measurement at end of test: ........c.ccccoeeeevieeiecceereeece e °C
Minimum performance achieVed (B.2): ........ccciuiiceeiiiiieciccicteete ettt ae et et be e b s e s ssr e sseares yes/no
=g Lo OIS (= o] (=TT~ U (= O O Pa
Setting Of adjuStable CONLIOIS: .........cocuiiiiiiriee ettt et et e e e e ebe e e e s s e sn s esssesasssesreenne
Solar heating: natural [] simulated [J none

SOIAN FAIANT @NEIGY: ...ttt ettt et s et e ee st e e et e eaeeseeseeeeneessaeeaneaeneesreeeseeeneerneens W/m2
Method of engine 10ading (if APPHCADIE): ............ceiiuieeeeeeeee ettt ettt et e e et e eeeeeseeeereeseeeeeeeseeeeeeeaeeseeeneesenanes
DUFALION OF TEST: ... sttt e et eae st b sre b et e st ent st e s et enteteseenssrnasenes min

Heater system test (ISO 14269-2, clause 9)

Ambient dry BUID t@MPEIATUIE: ..........co.iiiieieece ettt e e e et e et e et e et e et e seeeeeeeneeeeeeanenns °C
A VEIOCIEY (9.1.2.2, 5 IS MAX.): vieeeetiieeeii ittt eeeetteee et et e et e et e e e eeeeseeeasesesaasseeseensseesssseasssesseesssesesseessssssesssssnees m/s

Enclosure temperatures at end of test

Ay DUID (BVEIAGE): ...ttt sttt e eee et e et et e et e et eaeaaesease seeseaseeasereesesseseesessereess °C
WEE DUID: <ottt ettt et eae s e et et e st et e ae e ete e eeeeseetaneesesseseeseeseseensatesseeenensens °C
Dry bulb temperature differences for enclosure measurements at €nd Of tESt: ......coecvveereeeireeeeeeeeeeeeeeeeersrereeenans °C
Minimum performance @ChIBVEA (9.2): ........cccccuieeiieereieeeeeccet sttt et s et e et et e et eteeesseeeeseeeasereesenens yes/no
ENCIOSUIE PIESSUIE: .........eieiiiieteietee ettt as sttt ee et eee s eseeee et ene e s et eeeseeeeteseensesseseeeeseaseesesseseesereeeeesseeeeons Pa

6 © BSI 04-1999
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Setting Of adjuStADIE CONIIOIS: ......oiiiiiiieiee ettt e et e s ee e bt e s eae s s sae e s saee e s aseeeaeeesaseesntesneessaesnsnnas
Method of engine loading (if APPHCADIE): .......c.eeiieeieeeeeeee e e e e e e e e e e ra e e e e areee e naeeeennnneeas
D8] =X (o] g o) 8 (=T oAU RURPO min

Ventilation test (ISO 14269-2, clause 10)

Ambient dry bulb tEeMPEratUure: .............ccooiiii ettt eean bt st eeaerens °C
Air veloCity (9.1.2.2, 5 M/S MAX.)I ..ottt ete e e e e s e ee et e e e e e s e s e et s ese e s e e e b e seesseeneenseeteessennesrenseaes m/s
Dry bulb temperature differences for enclosure measurements at end of test: .........ccccceeiiecieiieiciicci e °C
Minimum performance aChIEVEA (B): ........ccuevieiuiiiiieeieeeie ettt ettt er e aeeae s e st e st s eeeeeaeesans yes/no
ENCIOSUIE PTESSUTE: ...ttt et et ete et e et e e st e seeeseeeseeasseseeesseeseessseesbeesaeesseesssesbeesseenseennennnan Pa
Setting of adjUSTADIE CONLIOIS: ........c.iiiiiiiiee ettt ettt et et e s b e et steeas e st eaesaesassseesnesnesseeneneens
Solar heating: natural [ simulated (0 none []

SOIAr FAAIANT BNETGY: ...coiiiiiiiieiieteeteee ettt et e et et eete e te et e eseeesseeseeeseetesaeeesssaseestsentssasnesssesseeesenanesneensens W/m?2
Method of engine 10ading (if APPHCADIE): .......cccuiiuiieeceeeeece ettt ettt e eee e e e et eeeaeseneseeseeeesseanans
DUFALION O tEST: ..ttt ettt e ete et e eaeeaeeaeesseaeeeteeseeseenteeeeneesseeseeneseeeaeenaens min

© BSI 04-1999 7
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