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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
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Earth-moving machinery — Operator enclosure environment —

Part 4:
Heating, ventilating and air conditioning (HVAC) test method
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Scope

part of ISO 10263 specifies a uniform test method for measuring the “contribution
ronmental temperature provided by a heating, ventilating and air conditioning system op
Cific ambient environment. The method might not determine the complete climatic environ
rator since this is also affected by heat load from sources other than\those on the machine,
r heating. ISO 10263-6 is to be used in conjunction with this part of ISO 10263 to dete
10263.

E The HVAC is also referred to as the climate control system.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies: For undated references, the latest edition of the
iment (including any amendments)-applies.

X point

9249:2007, Earth-moVing machinery — Engine test code — Net power
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irately the complete heat loading on the operator enclosuré: Minimum performance ley
hine’s operator enclosure heating, ventilating and air conditioning systems are established in

5353:1995, Earth-moving machinery, and tractors and machinery for agriculture and fores

10263-1, Earth-nioving machinery — QOperator enclosure environment — Part 1: Terms and d

10263-2, _Earth-moving machinery — Operator enclosure environment — Part 2: Air filter €
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10263-3, Earth-moving machinery — Operator enclosure environment — Part 3: Pressutlization test

ISO 10263-6, Earth-moving machinery — Operator enclosure environment — Part 6: Determination of effect
of solar heating

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10263-1 and the following apply.
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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

3.2

operator environment

Space surro

3.3

unding the operator defined by temperature and wind speed measurement points

air conditioning system

system whi

3.4
heating sy
system whi

3.5
ventilating
system whi

4 Test equipment and instruments

ch lowers the effective temperature of the air within the operator enclosure

stem
Ch raises the effective temperature of the air within the operator enclosure

system
Ch provides fresh air to, and maintains air circulation within, the operator-enclosure

4.1 Test|enclosure sufficiently large to contain the base machine with provision to circulate conditioned air
and to load [the machine engine and transmission if required.

Field test conditions may be used.

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

4.2 Thermometers or other temperature measuring devices, with a measuring accuracy of + 0,5 °C

4.3 Devig¢e to measure wet bulb or-dew point temperature, with a measuring accuracy of + 0,5 °C.

4.4 Devige to measure operator enclosure pressure (Pa), with a measuring accuracy of 5 % of the
observed values.

4.5 Devige to measure rotational frequency (rpm), with a measuring accuracy of 2 % of the obsefved
values.

4.6 Anemometer-to measure wind speed, with a measuring accuracy of within 0,5 m/s.

4.7 Stopwatch or other timing device.

5 Measurement locations

5.1 General

The locations of the temperature and wind speed measurement points shall be based on the seat index point,
described in ISO 5353. See Figure 1.
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5.2 Measurement specifications

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

5.2.2 The operator enclosure pressurization shall be measured in accordance with ISO 10263-3.

5.2.3 The inside dry bulb temperature shall be measured as close as practical to point 1 to point 6 as shown
in Figure 1.

If an alternative operator station position is available (for example, in a backhoe loader machine), the

altn rnativa nacitioan chauld alon ha tactad vwiath o camnaralhla ooy, Af tamnaratiirn masciiramant ints
Catry CpPp oSO SOt ToO Pt ste vt SO paraorCar o y - O terperatarc—measurcrmert | .

5.2.4 Itis recommended that the wind speed be measured at the operator eye point (point<in Figure 1).

If ah alternative operator station position is available (for example, in a backhoe Ipader machine), the
altefnative position should also be tested at a comparable operator eye point.

6 |Heating, ventilating and air conditioning system

6.1 Common test conditions

6.1.1 The operator enclosure shall be capable of being pressurized at a minimum pressure level of 50 Pa,
but hot exceeding 200 Pa, and shall be maintained at this level throdghout the test.

6.1.2 Under all conditions of heating, ventilating or air cénditioning, a minimum of 43 m3/h of f{ltered fresh
air ghall be provided.

6.1.8 At the conclusion of heating, ventilating or air‘conditioning tests, the temperatures measured (point 1
to ppint 6, see Figure 1) in the operator’s environment shall not vary by more than 5 °C.

6.1.4 Filtered fresh air shall be passed thraugh a filter that is a minimum of 96 % efficient, us|ng fine test
dust and the test method specified in ISO 4A0263-2.

6.1.p Itis recommended that a means be provided to limit the maximum wind speed at point 7 il Figure 1 to
0,3 m/s. Adjustable diffusers may.be used to redirect air.

6.1.p Test conditions shall(be maintained throughout the duration of the test.

6.1.f The maximum wind’speed passing the machine from front to rear is 5 m/s.

6.2| Common tést procedure

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

6.2.R2 ~ Record enclosure pressure, in Pascals (Pa). The pressure measuring device shall be ppsitioned to

avold-selocitv-head-bykeeping-its-reference-and-meastting-points-awa\from-air-streams.
J J ~ J g F J N

6.2.3 Record the temperatures as specified in 5.2.3 at intervals not greater than 5 min.

6.2.4 The average dry bulb temperatures from point 1 to point 6 shall be determined for each reading
interval.

6.2.5 The test shall be considered terminated when either of the following conditions has been fulfilled:
a) the average dry bulb temperature recorded in 6.2.3 does not vary by more than 0,5 °C in 15 min;
b) the test has run for 1 h.

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

© 1SO 2009 — All rights reserved 3
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Dimensions in millimetres

280 10

660
670

50

460

Key
1-6 temperature and wind speed measurement points
7  operatof eye point

8 SIP
Figure 1 — Measurement point locations

7 Air cognditioning systems

7.1 Test conditions

7.1.1  The air conditioning system shall be tested in its intended production configuration, adjusted within the
manufacturer's specifications.

7.1.2 The ambient conditions shall be:
a) minimum dry bulb temperature: + 38 °C;

b) minimum moisture content of 0,018 kg H,O per kg dry air at or above 38 °C.

4 © 1SO 2009 - All rights reserved
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7.1.3 When the environment within the operator enclosure is influenced by engine or component
temperatures (such as transmission) the machine shall be operated at rated engine speed in a mode which
will provide at least 50 % of the maximum rated net engine power, determined in accordance with ISO 9249 or
these conditions shall be simulated as referenced in 4.1. Loading of the engine through the transmission is
recommended.

7.1.4 The air conditioning system controls shall be set according to the manufacturer’s specifications or to
provide maximum cooling performance. The requirements specified in 6.1 shall be maintained throughout the
test.

7.1.5 Prior to conducting tests on the air conditioning system, the machine shall be operated for 1 h in
accprdance with 7.1.3, with the air conditioning system not in use to provide a preliminary, stabilizing heat
soak period. During this period, the ambient temperature shall be as specified in 7.1.2.

716 Itis recommended that solar loading be applied in accordance with ISO 10263-6!\The loading shall be
applied in one of the following time periods.

— | If the machine or operator enclosure is heat soaked using the engine as defined’in 7.1.5, the splar loading
is to start at the beginning of the air conditioning tests. Solar loading before the air conditioning tests is
allowable.
— | If the machine or operator enclosure is not heat soaked as defined(in'7.1.5, the solar loading is to begin a

minimum of 1 h prior to conducting the air conditioning tests. Daors and windows shall be clased. During
this period, ambient temperature shall be as specified in 7.1.2.

7.2| Minimal air conditioning performance
Thel air conditioning system shall be capable of reducing the operator environment dry bulb temperature to

25 9C or lower.

8 [Heating system

8.1| Test conditions

8.1/1 The heating system_shall be tested in the intended production configuration, adjusted within the
manufacturer’s specifications:

8.1.2 The maximum ambient temperature for the heating system test shall be —15 °C or colder.

8.1.8 Before carrying out the tests, the machine shall be cold soaked at the temperature specified in 8.1.2
for 10 h or until\the heat transfer medium, the windshield, the HVAC system, the duct work and the enclosure
are |at the temperature specified in 8.1.2. No external oil or coolant heating source shall be used during the
cold soak;

d warm-up
practlce and then run at rated speed under a maximum load of no more than 20 % of the maximum rated net
engine power, as determined in accordance with 1SO 9249, or these conditions shall be simulated as
referenced in 4.1.

8.1.5 The heating system controls shall be set in accordance with the manufacturer’s instructions or be
adjusted to provide maximum operator enclosure pressurization.

8.2 Minimum heating performance

The heating system shall be capable of increasing the operator environment temperature to 25 °C or greater.

© 1SO 2009 — All rights reserved 5
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9 Ventilating system

9.1 Test

9.11

conditions

manufacturer’s specifications.

The ventilating system shall be tested in its intended production configuration, adjusted within the

9.1.2 The ambient conditions for the ventilating system test shall be a minimum outside dry bulb
temperature of 27 °C.

9.1.3 Th

procedure,
rated net er
referenced

9.14 The
enclosure p

9.2 Mini

The minimd

10 Test |

The test rey

|||auh;||c oha“ bc upclatcd ;II auu\ndallbc vv;th thc |||a||ufclutU|c|’e IUL;\JIIIIIIUIIl‘:IIUCII wdll
and then run at the rated speed under a maximum load of no more than 20 % of the maxin
gine power, as determined in accordance with ISO 9249 or these conditions shall be simulate
n4.1.

ventilating system controls shall be adjusted to the maximum position with nfaximum oper
ressurization.

mum ventilating performance

m ventilating performance requirements shall be as indicated in 6.1¢

eport
ort shall include the following information:
bnd serial number of machine tested,;

t conditions outside the operator enclosure [i.e. dry bulb temperature, moisture cor
D per kg dry air), wind speed];

r enclosure pressurization (Pa);

e dry bulb temperature in the~operator enclosure at the end of the test (°C);
r environment temperature uniformity;

of fresh filtered dirprovided;

diant energy.levels as measured in accordance with ISO 10263-6.

the optional test conditions shall be recorded when they are used.

of-a suitable test report form is given in Annex A.
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Annex A
(informative)

Example of test report form for operator enclosure air conditioning,
heating and ventilating systems

Test machine

TYPE: oo, Model: oo PIN (or serial number): ..........c.... CNZ i,
Air ponditioning system test (Clause 7)

Ambient conditions

Dry bulb temMPerature: ... ... e e e reee e s e eb e s °C
Moisture Content: ... e e A e kg H,0 per kg dry air
Wind speed passing Maching (B.1.7): oo T et e e e e e e et re e e e e e e s e ennrae e e e e e e ssnthreeraaaeaean m/s

Opagrator environment temperature at end of test

Dry bulb temperature (aVerage):  .....cooceoiiiiiiiiieeieamnt e ab e °C
Opgrator environment temperature uniformity (6.1.3) ..o b A°C
Minjmum performance achieved (7.2): ..ol e e e e e e e e e ee e e e e e s nnrnneeeee e sfnnnns yes/no
ENQOSUre Pressure: ..o b Pa
Setling of adjustable CONMIOIS: ...t i e e e et e e e e e s enrnre b e e e e e e s
Solar heating: natural (| J simulated [ ] none [ ]

o] b= | =T L E= T gL =T T o Y SRR UORPUSPURROUII UUPPP W/m?2
Method of engineJoading (if applicable): .......ooooiiiie e b
DUFBEION Of £ .ttt et e sat e e e b sabe e eneeennne e sbe e e e s min
Heating system test (Clause 8)

Ambient dry bUIb tEMPEratUrE:  ....ooo e e e e a e e e e e °C
Wind speed passing MacChing (6.1.7): ..ot m/s
Operator environment dry bulb temperature at end of test (average): ..., °C
Operator environment temperature uniformity (6.1.3);  ..oooiiiiiiiiie e A°C
Minimum performance achieved (8.2): ... yes/no
[ T3 [ TS0 o] (=TT U S Pa
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