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FOREWORD

It is difficult, if not impossible, to select a generic calculation that would enable one to determine the exact size of filter for
all applications. Determining factors that shall be taken into consideration are:

a. The amount of fresh air required to maintain operator enclosure pressurization.

b. The quantity of conditioned air that will be recirculated and provisions to control the amount of recirculation.

c. The air handling units' (blowers') ability to produce an adequate amount of flow to overcome the resistance of the
ductwork and filtration system.

1. SCOPE

This SAE test methgd establishes a uniform test procedure for determining the gravimetric (mass’' b
pressure drop performance levels of operator enclosure panel type filters on off-road, self-propelled wqg
earth moving, and fqrestry, as defined in SAE J1116 and for agricultural equipment as defined in AN

equipped with an o
describes the use

automotive cabin filfer applications. Automotive cabin filters are similar to filtersrdescribed in this

ISO/TS 11155-1 test

hsed) efficiency and

rk machines used in
SI/ASAE S390, and

rator enclosure with a powered fresh air system. ISO/TS 11155-1,may additiopally be used, which
particle sizing devices to measure the fractional (particle size)’ efficiency of panel type filters for

method is therefore directly applicable.

procedure, and the
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1116 Categories of Off-Road Self-Propelled Work Machines

2.1.2 ISO Publicalions

Copies of these dociiments are available online at http://webstore.ansi.org/.

ISO 5011 Inlef Air Cleaning Equipment for Internal Combustion Engines and Compressors - Pefformance Testing
ISO 10263-2  Earth-Moving Machinery - Operator Enclosure Environment
ISO 12103-1  Road Vehicles - Test Dust for Filter Evaluation

ISO 14269-4  Tragtors and Self-Propelled Machines for Agriculture and Forestry - Operator Enclosyre Environment
ISO TS 11155 Road Vehicles - Air Filters for Passenger Compartments - Part 1: Test for Particle Filtfation
ANSI/ASAE S390.6 [ISO 12934:2013), Tractors and Machinery for Agriculture and Forestry - Basic Types - Vocabulary
3. DEFINITIONS
3.1 OPERATOR ENCLOSURE AIR FILTER ELEMENT

A medium in which particulate matter is removed from the incoming air supply.
3.2 FILTER EFFIGIENCY

Measure of the abilitly of the air filter:element to remove particulate matter.

3.3 TEST DUST

Particulate matter uded to evaluate the filter element.

3.4 The air filter efficiency, E, as a percentage, is calculated as follows:

E= me  x 100
mMr + ma (Eq. 1)

where:
mr = the increase in mass of the filter element under test

ma = the increase in mass of the absolute filter
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4. AIRFILTER ELEMENT PERFORMANCE TEST

The test shroud configurations for the operator enclosure filter comparison tests are outlined in 4.1.1 and Figure 1. This test
procedure also designates a recommended intake velocity in 4.2.6 for the dust mixing chamber (see Figure 1).
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Figure 1\~ Test shroud
4.1 Test Equipmept and Instrumentation
4.1.1  Airflow restrjction and pressure drop testlis to be conducted using a minimum of five points, 25%6, 50%, 75%, 100%,

and 125% o
least 30 min

To determine the
characteristics, use
ISO 5011.

rated air flow (use element restriction test setup shown in Figure 2). Condition th
Ltes under temperature and humidity conditions equivalent to those in the test are

resistance to_fir. flow, particulate holding capacity, particulate removal effi

the equipment described in Figure 2. For element configurations other than

Metering device (see Figure 3) which when used with the dust injector (see Fid
stover the range of delivery rates required. This dust feed system shall not changg

e unit to be tested at
a.

Ciency, and sealing

panel type, refer to

ure 4) is capable of
e the primary particle

forTof theparticutate Theaverage detivery rate strat-bewithim 5% of thedesired

in the instantaneous delivery rate from the average shall be no more than 5%.

412 Use a dust
metering du
size distribu

4.2

4.2.1

Test Conditions and Material

Standard Condition

All air flow measurements are to be corrected to a standard condition of 25 °C at 100 kPa absolute.

4.2.2 TestDust

ate and the deviation

Shall be standardized and shall be of two grades labeled 1SO 12103-A2 (ISO Fine) and 1SO 12103-A4 (ISO Coarse).
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A- DUST METERING DEVICE
B- DUST TRANSFER TUBING
C- COMPRESSED AIR SUPPLY
D- COMPRESSED AIR LINES

oSTOoDo

4.2.3 Absolute Filf

The absolute filter s
9.5 kg/m3. The fiber
exposure of 50 °C a
an air-tight holder th
integrity.

er Materials

4.2.4 Absolute Filfer Weight

105°C +5 °C.

F- TEST SHROUD

G- FILTER ELEMENT BEING TESTED

H- PIEZOMETER RING
I - ABSOLUTE FILTER HOUSING
J- FLOW RATE MEASURING/DEVICE
K- FLOW RATE CONTROL S8YSTEM
L - BLOWER OR OTHERDDEVICE
FOR INDUCING-AIR FLOW
M- RESTRICTION MEASURING DEVIC

Figure 2 - Efficiency/capacity air filter element test setup

hall consist of fiberglass ‘media with a minimum thickness of 12.7 mm and a
diameter shall be 0.76t0°1.27 um and the moisture absorption shall be less tha
nd 95% relative humidity for 96 hours. The filter shall be installed with the nap sid
at adequately stpports the media. The face velocity shall not exceed 50 m/mi

The absolute filter sllvall beweighed to the nearest 0.01 g after the weight has stabilized and while in

minimum density of
N 1% by weight after
e facing upstream in
h to maintain media

a ventilation oven at

425

Temperature and Humidity

All tests shall be conducted with air entering the air filter at a temperature of 24 °C £ 8 °C and a relative humidity of 50%

+ 15%.

NOTE: Since atmospheric conditions affect test results, when comparing performance of filters designed for the same
application, tests should be conducted within the narrowest range of temperature and humidity possible.
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Figure 3 - Dust feeder (detail drawing available from
ISO 5011 test code subcommittee)

DIMENSIONS IN MILCIMETERS
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Figure 4 - Dust injector
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