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Foreword

This SAE Standard outlines a test procedure for off-road, self-propelled workmachines
uniform measurement of the operator environmental temperature provided by, a complete

providing a
air-handling
Ce levels for

system ope
the operator

1.

This SAE S
and forestry

Scopé¢

ating in a specified ambient environment; and establishes minimum performan
enclosure’s heating, ventilating, and air-conditioning system

andard applies to off-road, self-propelled work machines used in earth moving
as defined in SAE J1116, and establishes the, following minimum performance

agriculture,
levels in the

operator's epvironment for the seated position:

1.1 Minimum operator enclosure pressurization and ventilating levels in the operator's environment for
the sejated position.

1.2 Maximum operator environment temperature under air conditioning operation.

1.3 Minimum operator environment temperature under heating operation.

2. Referpnces

2.1 Applicable Publications

The following publications form a part of the specification to the extent specified herein. Unlegs otherwise

indicated the latest revision of SAE publications shall apply.
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2.1.1  SAE PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1012—Operator Station Pressurization System Test Procedure
SAE J1091—Earthmoving Machinery—Operators Field of View

SAE J1116—Categories of Off-Road Self-Propelled Work Machines
SAE J1163—Determining Seat Index Point

SAE J1349EnginePowertest-Gode

SAE J1533-Operator Enclosure Air Filter Element Test Procedure
SAE J15591-Measurement of Solar Heating Effect

2.1.2 ISOJ|PUBLICATIONS

Available frgm ANSI, 25 West 43rd Street, New York, NY 10036-8002.

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

ISO 5353—Earth-moving machinery, and tractors and machinery fof.agriculture and forestry1—Seat index
point

ISO 5721—Tractors for agriculture—Operator's field of vision

ISO 9249—Earth-moving machinery—Engine test code—Net power

2.2 Relat¢d Publications

The following publications are provided for information purposes only and are not a required part of this
document.

2.2.1  ASHRAE PUBLICATIONS
Available frdgm 17191 Tullie Circle NE, Atlanta, GA 30329-2305.

ASHRAE Tgmperature Measurement 4166
ASHRAE Handbook of Fundamentals, 1981

2.2.2 ASNE PUBLICATIONS

Available fram ASNIE, 345 East 47th Street, New York, NY 10017-2330.

O-0O4-O20.

= Dl D A4 —DTo 4
ASME POWEI Icol UUUC, TTTESSUIC IVICEASUICTITICII, Tm TV 1IJ9.2197<

ASME Power Test Code, Electrical Measurement, PTC 19.61955

2.2.3 ISO PUBLICATIONS
Available from 1SO, 25 West 43rd Street, New York, NY 10036-8002.

ISO 10263-4—Earth moving machinery—Operator enclosure environment—Part 4: Operator enclosure
ventilating, heating and/or air-conditioning test method

ISO 14269-2—Tractors and self propelled machines for agriculture and forestry—Operator enclosure
environment.
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3.

3.1

Definitions

Air-Handling System

Any system that moves air within the operator enclosure. The air source and system components may
be within and/or outside the operator enclosure and may contain the air in some manner as part of their

function.

3.2 Opers

donas Eo sy g3 s oo s pan oo and
OT LTIVITOTITITCTIC

The space 9
Figure 1.

urrounding the operator as defined by the temperature measurement locations

3.3 Air-Conditioning System

Any system

3.4 Heating System

Any system

3.5 Ventilating System

Any system
3.6 Opers

The part of
outside env
which comp
other subst3

tor Enclosure

the machine which forms a.boundary between the space surrounding the oper,
ronment. This boundary(shall comprise of components such as the glass, ro
etely surround the operator. This boundary effectively eliminates free passage o
nces into the area areund the operator.

which lowers the effective temperature of the air within the operator environment,

which raises the effective temperature of the air within the operator's environment.

which provides outside air to, and maintains air circulation within, the operator's g

described in

nvironment.

htor and the
bf, and floor
air, dust, or



https://saenorm.com/api/?name=223f944399d6024693999b03ca6ccba5

SAE J1503 Revised SEP2004

o
O
9) TR 8
S
/9!
o o D 5
O (\J
M
‘ N
o
<t o
o [008 0%
(/T
-
0
A & 9
QJ 04

"’;3 099 </

(]

SIP

FIGURE 1—TEMPERATURE AND VELOCITY LOCATIONS (DIMENSIONS IN mm)
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4.

4.1

Test Equipment and Instrumentation

conditioned air and to load the machine's engine and transmission if required.

prod
4.2 Devic
Measuring g
4.3 Devic

Measuring g

4.4 Devicpes to Measure Operator Enclosure Pressurijzation

Measuring g

4.5 Devices to Measure RPM

Measuring g

4.6 Devicpes to Measure Air Velocity

Measuring g

4.7 Stopwatch of Other-Timing Device

Field test conditions may be used.

lated. When bench testing is conducted in conJunctlon with solar Ioadlng shadir
ijar to that which is encountered on the vehicle in field conditions is_permifted.
edure is used, correlation with field data shall be established.

es to Measure Dry Bulb Temperature

ccuracy within +0.5 °C of observed values.

es to Obtain Wet Bulb Temperature

ccuracy within £0.5 °C of observed values.

ccuracy within 5% of observed values.

ccuracy within 2% of observed values.

ccuracy within 0.5 m/s.

irement-Locations

LAhe locations of the temperature and velocity measurement points are based

described imSAE J1T163:

A test enclosure sufficiently large to contain the base machine with provisions to circulate

If it is not practlcal to test the base machme due to physical size I|m|tat|ons the operator

)e enclosure
g of the cab
If this

on the seat

The ambient air temperature 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. Meas;
See Figure
index point,
5.1

5.2

5.3

The operator enclosure pressurization shall be measured according to SAE J1012.

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

5.4

It is recommended that the air velocity be measured at the eye point (per SAE J1091) as shown in
position 7 in Figure 1.

NOTE—If an alternative operator station position is available (for example, a reversible operator station),

6.1

6.2

6.3

6.4

6.5

6.6

6.7

71

7.2

7.21

7.3

7.4

the

amaarabla-ay

Perfo

The ¢
throug

Under
outsid

At the
(locati

Filters

test dyist and test method specified in SAE J1533.

It is r
Figurs

Test g

Maxinmpum air velocity passing the machine from front to rear: 5 m/s.

Comn

The tg
the re

Recor

Sltornaota moaoitiona albhalld ol bhao tooiad v aidlh o ra-nai-pacitian:
CTTTatC PO STIUTTS STTOTTU aTSO- OCTCSTC U Wit a COTTTParaorc Ty T pUnTTC POSTOOTTS

perator enclosure should be capable of maintaining a minimum pressurizatic
hout the test, as outlined in SAE J1012. Maximum pressurization.should not exc|

all conditions of air conditioning, heating, or ventilating, a‘minimum of 43 m’
e air should be provided.

conclusion of the heating, ventilating or air-conditioning tests, the temperature
pns 1-6, see Figure 1) in the operator's environment shall not vary more than 5 °(

d outside air should be passed through a filter, that is a minimum of 96% efficie
bcommended that a means be provided to limit the maximum air velocity at
1to 0.3 m/s. Adjustable diffusers-may be used to redirect air.

onditions shall be maintained throughout the duration of the test.

hon Test Procedures

st conditions)specified in 8.1, 9.1, and 10.1 shall be maintained throughout the dt
spective test.

d enclosure pressures, in pascals.

‘mance Levels Common to Air-Conditioning, Heating, and/or Ventilating.Systems

n of 50 Pa
ped 200 Pa.

h of filtered

s measured

N
V.

ht using fine

position 7 in

ration of

The

Pressure measurng device shatt—be positioned 1o avoid—vetocity iead by

reference and measuring points away from air streams.

Record the temperatures as described in 5.3 at intervals not greater than 5 min.

keeping its

The operator enclosure dry bulb temperatures from locations 1-6 shall be averaged for each

readin

g interval.
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7.5 The test shall be considered terminated when either of the following conditions are fulfilled.

751 The

752 The

minimum temperature recorded in 7.3 does not vary more than 0.5 °C in 15 min.

test has run for 1 h.

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

8.
8.1 Test(

8.1.1 The

with
8.1.2 The
8121 M
8122 M

8.1.3 Mad

When the evironment within the operator enclosurelis influenced by engine or component t

(such as tra
at least 50%

Air-ConditioningPerformance-Fes

t
Conditions

air-conditioning system shall be tested in the intended production configuration, &
n the manufacturer's specifications.

ambient conditions for moderate temperature and high humijdity*shall be:
nimum dry bulb temperature, 38 °C.
nimum moisture content of 0.018 kg H,O per kg of\dry air.

HINE LOAD AND SPEED

nsmission), the machine shall be operated at rated engine speed in a mode whick

of the maximum rated net enginepower determined in accordance with SAE J1
hall be simulated as referenced“in 4.1.2. Loading of engine through the tra
bd.

I to conducting tests.on. the air-conditioning system, the machine shall be
tified in 8.1.3 for atileast 1 h with the air-conditioning system not in use, 1
ilizing heat soak period. Stabilization is defined by a temperature change of lesg
10 minutes in\the engine and transmission oil sumps. During this peri
perature shall be as specified in 8.1.2.

djusted

bmperatures
will provide
349 or these
nsmission is

bperated as
o0 provide a
than 0.5 °C
pd, ambient

air-conditioning system controls shall be set according to the manufacturer's spe
rovidévmaximum cooling performance.

mainptained throughout the test.

Cifications or

The requirements specified in Sectiorlv 6 shall be

| be applied in one of the following time periods:

is to start at the beginning of the air conditioning tests.

conditioning tests is allowable.)

conditions g
recommend
8.1.4 Prio
spe
stab
for
tem
8.1.5 The
to p
8.1.6
shal
a.
loading
b.

It is recommended that solar loading be applied in accordance with SAE J1559. The loading

If the machine or operator enclosure is heat soaked using the engine as defined in 8.1.4, the solar
(Solar loading before the air-

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.
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8.2 Minimum Air-Conditioning Performance

The air-conditioning system shall be capable of reducing the operator environment temperature to 25 °C
dry bulb or lower.

9. Heater Performance Test

9.1 Test Conditions

9.1.1 The|heating system shall be tested in the intended production configuration, adjusteld within the
marjufacturer's specifications.

9.1.2 The|maximum ambient temperature for the heating system test shall be —15°C.

9.1.3 Befgre carrying out the tests, the machine shall be cold soaked forra minimum off 10 h at the
temperature specified in 9.1.2. No external oil or coolant heating'source shall be usgd during the
cold soak.

9.1.4 The| machine shall be operated in accordance with /manufacturer's recommendgd warm-up
prodedure, then rated speed under a maximum load of no more than 20% of the makimum rated
net gngine power, net engine power shall be determinged in accordance with SAE J1849 or these
conglitions shall be simulated as referenced in 4.1.2.

9.1.5 The|heating system controls shall be set in accordance with the manufacturer's instrjictions or be
adjusted to provide maximum operator enclosure pressurization.

9.2 Minimjum Heater Performance

The heating| system shall be capable(of increasing the operator environment temperature {o 25 °C dry

bulb or greager.

10. Ventikating Test

10.1 Test Conditions

10.1.1 The|ventilating system shall be tested in the intended production configuration, adjusted within
the manufacturer's specifications.

10.1.2 Theambientconditionsfortheventitatingtestshattbeaminimumoutsidedry-butbtemperature
of 27 °C.

10.1.3 The machine shall be operated in accordance with the manufacturer's recommended warm-up
procedure, and then runat the rated speed under a maximum load of no more than 20% of the
maximum rated net engine power, as determined in accordance with SAE J1349 or these
conditions shall be simulated as referenced in 4.1.2.

10.1.4 The ventilating system controls shall be adjusted to the maximum position with maximum

operator enclosure pressurization.
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10.2 Minim

um Ventilating Performance

The minimum ventilating performance requirements shall be as indicated in Section 6.1.

11. Test Report

The test report shall include the following information:

nnnnnnnnnnnnnnnn

model a
ambient
H,O per
operato
average
operato

oo

@™0ooo

solar raq

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

An example

12. Notes

12.1 Margihal Indicia

The change
technical re

PREP

volume pf outside filtered air provided;

al -
fe-Sefarttmoer-ormachine onlUu,

conditions outside the operator enclosure (i.e., dry bulb temperature, moisture
kg dry air), and air velocity);

enclosure pressurization (Pa);

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

iant energy levels as measured in accordance with SAE J1559:

of a suitable test report form is given in Appendix A.

bar (I) located in the left margin js for the convenience of the user in locating

ARED BY THE SAE HUMAN FACTORS TECHNICAL COMMITTEE SC6—OPER

content (kg

areas where

ision shave been made to the previous issue of the report. An (R) symbol to the left of the
document tile indicates a complete revisian of the report.

ATOR

AOARATIOMNM- O LI QAL LILIMNAARL —AANTAMNO TE=ALIANIIA AL AR AT 1

UUUIVIIVIUUI"\I TUNN U TTTE OAL TTUNVIAIN TAUTUNMO TEUINTINTUAL UUNIVITT TE
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APPENDIX A

EXAMPLE OF TEST REPORT FORM FOR OPERATOR ENCLOSURE HEATING,

VENTILATING AND AIR-CONDITIONING SYSTEMS

Test machine

TP e Model: .......coooiiiiiiii Serial NO.i...oiii
Air-conditioning system test (SAE 1503, part 8)
Ambient temperatures

Lo Y o1V 1o 3 PO PUROURTUPRTUE o=l USRS °C

Lo R (U =Y (oo 1 (=Y o | oAU URPUSPRPPRPPTRTIY S0 g kg KO per kg dry air
Air velocity pgssing Maching (B.7):......c.uuiiiiiiei i ene e nneeeee fe e m/s
Operator environment temperature at end of test

Ary BUID (AVEIrage): .....ooi it e N e e e | °C
Operator environment temperature uniformity (6.3): .......covviorrriiireiee e L e e A°C
Minimum performance achieved (8.2): ........ccuii i e sseeee s e yes/no
ENCIOSUIE PrESSUIE: ....ciieiee ettt eeeeeeeeeeeeeseeeez e et et eeeeeeeeeeeeeeerereeaaaaaaaaaaaaaaaaaaaees|oereaanaeeeeaaaaaeeees Pa
Setting of adjlistable CONIIOIS: ...........uiiii e i ettt e et ee e et
Solar heating natural [ | simulated [ ] none [ |
Solar radiant BNergy: ........cuueieeeiiiiieiiiieeeiiieeeeiiseeeeee s s e et e et e e e e e e e e e e e e e e e e e ern e e e fe e W/m2
Method of engine loading (if @ppliCabIE):..........oo it o
(D01 fo g o] i (=) 1 P S S U PP PTOVR TSRO UPOPRTRUPPTOVRTY FTOPPTTPPOTRN min
Heating system test (SAE 1503, part 9)
Ambient dry QUID temperature: ... ... 858 e sneee e e fe °C
Air velocity pgdssing Maching (B. 7)) sz e ee oottt et e e see e e eeee e e s e e s snneeeesneeesnnneeessnneeeee |oreennie e m/s
Operator environment temperature at end of test

Lo T T oI 1Y T = o T S SSRSRS OER °C
Operator environmenttemperature uniformity (6.3): .......ooviiiiiiiiiie e e A°C
Minimum performance achieVed (9.2): ... .cco it eee e e e sneeeesnene e s snneeesnnneeenneee s o yes/no
ENCIOSUIE PrESSUFE: ...ttt e et e e st ee st e e nnneeessnneees ot e Pa
Setting of adjustable CONIIOIS: ... .iii ettt e et e e et e e sttt e et e e e e ne e e e e snseeeeenaeeeeanneeeeanneeeann
Method of engine 10ading (if @PPlICADIE): ... ... oo
(D01 fo g o] i (=T P OSSP PP TP PPPOPRN min

-10 -
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