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ISO PuBLICATIONS—AVvailable from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 5006-1:1991—Earth-moving machinery—Operator's field of view

ISO 5353:1978—Earth-moving machinery, tractors and machinery for agriculture and forestry—Seat Index

Point
ISO 5721:1989—Tractors for agriculture—Operator's Field of Vision
ISO 9249:1989—Earth-moving machinery—Engine test code—Net Power

Related Publications—The following publications are provided for information purposes on
required part of this document.

ly and are not a

ASHRAE PuBtieATonsS—Avatable-from194Tuhe-Cirele-NE-AtHante-GA-36325-2365-
ASHRAE Temperature Measurement 4166
ASHRAE Handbook of Fundamentals, 1981
ASME PuBLICATIONS—AVvailable from ASME, 345 East 47th Street, New York,'NyY,10017-23
ASME Hower Test Code, Pressure Measurement, PTC 19.21972
ASME Hower Test Code, Electrical Measurement, PTC 19.61955
ISO PuBLIEATIONS—AVvailable from 1SO, 11 West 42nd Street, New) York, NY 10036-8002.
ISO 10263-4:1994—Earth Moving Machinery—Operator* enclosure environment—Pg
enclosure ventilation, heating and/or air-conditioning test method
ISO 14269-2—Tractors and self propelled machines for agriculture and forestry—Op
environment.
Definitions
Air-Handling System—Any system which;lowers or raises the effective temperature of th
operator englosure by the use of air-canditioning, heating, or ventilating systems.
Operator Eqvironment—The space surrounding the operator as defined by the temperatu
locations degcribed in Figure 2.
Air-Conditigning System==Any system which lowers the effective temperature of the air with
environmen{ by means-of a refrigerant.
Heating System—<Any system which raises the effective temperature of the air within
environment.

rt 4: Operator

brator enclosure

e air within the

e measurement

in the operator's

the operator's

Ventilation System—Any system which provides fresh air to, and maintains air circulation within the
operator's environment.

Operator Enclosure—The part of the machine which forms a boundary between the space surrounding the
operator and the outside environment. This boundary shall comprise of components such as the glass, roof,
and floor which completely surround the operator. This boundary effectively eliminates free passage of air,
dust, or other substances into the area around the operator.
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FIGURE 1—TEMPERATURE AND VELOCITY LOCATIONS
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Test Equipment and Instrumentation

A test enclosure sufficiently large to contain the base machine with provisions to circulate conditioned air and
to load the machine's engine and transmission if necessary.

Field test conditions may be used.

If it is not practical to test the base machine due to physical size limitations, the operator's enclosure may be
bench tested with the loads imposed by the base machine on the enclosure simulated. When bench testing
is conducted in conjunction with solar loading, shading of the cab similar to that which is encountered on the

vehicle in

field conditions is permitted.

Al
o

If this procedure is used, correlation with fiel

d data shall be

establishef-

Devices to

Devices to

Devices to
values.

Devices to

Devices to

Measuremse

The ambien

Measure Dry Bulb Temperature—. Measuring accuracy within a +0.5 °C _¢6f-0bs
Dbtain Wet Bulb Temperature—Measuring accuracy within +0.5 ° C of‘observed

Measure Operator Enclosure Pressurization—Measuring aceuracy within 10

Measure RPM—Measuring accuracy within 2% of observed values.
Measure Air Velocity—Measuring accuracy within, 10% of observed values.
nt Locations

t air temperature shall be measured at a location where the ambient air is nof

machine and at a height equivalent to the air intakeheight on the operator enclosure.

The operato

I enclosure pressurization shall be-measured according to SAE J1012.

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

NOTE—If al
the
posi

It is recomm
Figure 1.

Minimum P

alternative operatorsstation position is available (for example, a reversible oper
Iternate positions-should also be tested with a comparable array of temperature nj
fions.

ended thatthe air velocity be measured at the eye point (per SAE J1091) as show

brfofmance Levels Common to Air-Conditioning, Heating, and/or Ventilating

brved values.
values.

% of observed

affected by the

htor station),
easurement

n in position 7 in

Systems

The operator enclosure should be capable of maintaining a minimum pressurization of 50 Pa throughout the
test, as outlined in SAE J1012. Maximum pressurization should not exceed 200 Pa.

Under all conditions of air conditioning, heating, or ventilation, a minimum of 43 m3/h of filtered fresh air should

be provided.

At the conclusion of the test, the temperatures measured in the operator's environment should be uniform

within 5 °C.

Filtered fresh air should be passed through a filter that is a minimum of 96% efficient using fine test dust and
test procedure as defined in SAE J1533.
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It is recommended that a means be provided to limit the maximum velocity in front of the operator’'s eyes to

0.3 m/s. Adj

ustable diffusers may be used to redirect air.

Common Test Procedures

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

test.

Record the t

emperatures as described in 5.3 at intervals not greater than 5 min.

The operator enclosure dry bulb temperatures from all six locations shall be averaged to obtain operator

enclosure dr
The test shg
The minim
One hour
An operator
Air-Conditiq
Test Condit
The air-ca
manufacty

The ambig

MACHINE |
the enviro
mode whi
determine

y-butbtemperatareforeachreacinginterval

Il be considered terminated when either of the following conditions are fulfilled:
um temperature recorded in 7.3 does not vary more than 0.5 °C in 15 min.

Df test operation.

may be in the enclosure throughout the duration of the test,

ning Performance Test

ons

nditioning system shall be tested in the\intended production configuration, adj
rer's specifications.

nt conditions for moderate temperature and high humidity shall be:

n dry bulb temperature, 38(° C.

N moisture content 0f9.018 kg H,O per kg of dry air at or above 38 °C.

M air velocity passing the machine from front to rear, 5 m/s.

OAD AND (SREED—When the engine or component temperatures (such as transm
nment within the operator enclosure, the machine shall be operated at rated er

usted within the

ission) influence
gine speed in a

th willkprovide at least 50% of the maximum rated net engine power. Net engin

b power shall be

1 ih,accordance with SAE J1349. Loading of engine through the transmission is rlecommended.

Prior to conducting tests on the air-conditioning system, the machine shall be operated as specified in 8.1.3
for 1 h with the air-conditioning system not in use, to provide a preliminary, stabilizing heat soak period.
Doors and windows shall be closed. During this period, ambient temperature shall be as specified in 8.1.2.

The air-conditioning system controls shall be set according to the manufacturer's specifications to provide
maximum cooling performance. Requirements of Section 6 shall be maintained throughout the test.
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8.1.6 Itis recommended that solar loading be applied in accordance with SAE J1559. The loading shall be applied
in one of the following time periods:

a. If the machine or operator enclosure is heat soaked using the engine as defined in 8.1.4, the solar
loading is to start at the begining of the air conditioning tests. (Solar loading before the air-conditioning
tests is allowable.)

b. If the machine or operator enclosure is not heat soaked as defined in 8.1.4, the solar loading is to
begin a minimum of 1 h prior to conducting the air conditioning tests. Doors and windows shall be
closed. During this period, ambient temperature shall be as specified in 8.1.2.

8.2 Minimum Air-Conditioning Performance—The air-conditioning system shall be capable of reducing the

Hanaant-t + [o] =Y a2~ W ¢01 | N ]
A3

operator en\
9. Heater Perf
9.1 Test Condit
9.1.1 The heat

manufacty
9.1.2 The ambig
9.1.2.1 Maximu
9.1.2.2 Maximu

9.1.3 Test mach
the test.

9.1.4 MACHINE I
recommer]
maximum

9.1.5 The heate
capacity.

9.1.6 If the mac

9.2 Minimum H
temperature

rerfrertterperatore 252 C-ary-hutb-ertower
brmance Test

ons

ng system shall be tested in the intended production ‘configuration, adju
rer's specifications.

nt conditions for heating tests shall be:

m dry bulb temperature, —15 °C.

M air velocity passing the machine front to r€ar, 5 m/s.

OAD AND SPEED—The magchine shall be operated in accordance with
ded warm-up procedure, then rated speed under a maximum load of no more

I system controls.shall be set according to the manufacturer's specifications for n
Requirements of Section 6 shall be maintained throughout the test.

nine is fieldtested, no solar heating is allowed on the operator enclosure.

sted within the

ine shall be cold soaked at the conditigns outlined in 9.1.2 for a minimum of 10 Ip prior to start of

manufacturer's
than 20% of the

rated net engine power. ‘Net engine power shall be determined in accordance with SAE J1349.

aximum heating

pater ‘Performance—The heating system shall be capable of increasing the operator environment

ta25 °C dry bulb or greater.

10. Ventilation Test

10.1 Test Condit

ions

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:

10.1.2.1 Minimum dry bulb temperature, 27 °C.

10.1.2.2 Maximum air velocity passing the machine from front to rear, 5 m/s.
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10.1.3 MACHINE LOAD AND SPEED—When the engine or component temperatures (such as transmission) influence
the environment within the operator enclosure, 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. Net engine power shall be
determined in accordance with SAE J1349. Loading of engine through the transmission is recommended.

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 outlined in Section 6.

11. Notes

11.1 Marginal Ingicia—The change bar (1) located in the left margin is for the convenience of-thg user in locating
areas wherg technical revision shave been made to the previous issue of the report. An (R)symbol to the left of
the document title indicates a complete revision of the report.

PREPARED BY THE SAE HUMAN FACTORS,;TECHNICAL COMMITTEE SC6—
OPERATOR ACCOMMODATION
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