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ENGINE COOLING SYSTEM FIELD TEST (AIR-TO-BOIL)

1. PURPOSE: The purpose of this code is to provide a procedure to determine the
coolinf system reserve capacity under the conditions existing when [tested.

2. SCOPE:| This code applies to all self-propelled construction and industrial
machings using 1iquid-cooled internal combustion enginest

3. DEFINITIONS:

3.1 Air-tp-boil (ATB) temperature is the ambient air ‘temperature that Will cause
the cgoling system to boil when the machine i§ operated under specjified
conditions and modes of operation, usually at maximum productivi ty|.

3.2 Theoré¢tical coolant boiling temperature-is the temperature at which the
coolant will boil at sea level, including any system pressurizatioh allowed
by the radiator cap. (For further information, see SAE J814.)

3.3 AT is|the temperature differential between radiator top tank and apbient air.

3.4 Coolant - Water.

4. FACILITIES AND APPARATUS:

4.1 Faciljties: The test’course shall be Tevel within 2% grade where data is
recorded. The remainder of the course to be such as to cause minimum
deviation of engine load.

4.2 ABEarelyg;

4.2.1 Means-for measuring temperature, accuracy +1°C (2°F).

4.2.2 Means to measure engine speed, accuracy +2%.

SAE Technical Board Rules provide that: * This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical repor atleast every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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4,2.3 Means to establish output shaft speed, accuracy +2%, if data is to be
recorded. -

4.2.4 Means to measure machine speed, accuracy +2%, if data is to be recorded.

4.2.5 Means to measure time, accuracy +1 s.

4,2.6 Means to provide a controllable holdback (towed load) for drawbar type
tests.

4,2.7 Means to measure average fuel consumption within 1% total fuel consumed

: duping—testperiod;,—ifdata—is—toberecordeds

5. PROCEDURE:

5.1 If the machine has not recently been used, it should be 1imbered yp in a
manner recommended by the manufacturer. Any malfunction or maladjustment
noted during this 1imbering-up period must be corrected.

5.2 Do npt run a cooling test if the ambient temperatupre is below 24°L (75°F)
becalise the large changes in air density and radiation fron non-cpoling
system parts give false results.

5.3 Do npt test if wind velocity exceeds 10 Km/h (6 mph) unless wind fis at
90 deg to the test course.

5.4 Prior to start of the test, the machine shall be inspected to assire that:

5.4.1 1It|is serviced as specified,

5.4.2 1It|delivers specified pewer. This may be checked by applicatiop of the
Drawbar Test Procedure'for Construction, Forestry and Industriall Machines
or| other suitable means.

5.4.3 Al items directly’related to the cooling system, such as: Fan|speed, fan
beflt adjustment, fan to core spacing, baffling, coolant and othpr fluid
levels, radiator pressure cap ratings, etc., are properly adjusted and the
core is clean inside and out, and the fins are straight and in pood
copdition.

5.4.4 Tept-apparatus is installed and checked for proper function.

5.5 Block the thermostat(s) open to assure full water flow throughout the test.

5.6 Install temperature measuring equipment in radiator top tank or engine
coolant out line.

5.7 Shade thermometers and thermocouples from sun or other sources of

non-pertinent radiated heat.
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5.8

5.9

Operate machine under steady load and speed conditions, which must be proper
for any converter in the driveline. Record data in two opposing directions
of the course with readings at the same point on the test sections being
taken at intervals of at least 15 min. Continue operating and recording
data until stabilization of the cooling system is achieved. Stabilization
shall be considered achieved when the variation in AT between two
consecutive laps is within 1°C (2°F), or as specified in any one direction
of travel and within 2°C (4°F), or as specified for opposing directions.

The coolant must not boil during the test.

5.10 The [imterpotationrofsystemperformance—at—different—ambients—may be made

5.11

5.11
5.11
5.11
5.11
5.11
5.11
5.11
5.11
5.11
5.11
6.
6.1

6.2

.1 Radiator bottom tank temperature.

.2 Avierage temperature of air entering the radiator.
.3 Average temperature of air leaving the radiator.
.4 Engine air intake temperature.

.5 Ailr flow rate through radiator,

.6 Cgolant flow rate.

.7 Dd-aeration ability of the cooling system.

.8 Tdp tank pressure.

.9 Engine oil tempeérature.

.10 Hngine compartment temperature.

REPORTING OF RESULTS:

on the basis a degree change in ambient will cause a degree change in
coollant temperature, under conditions of paragraphs 5.2 and 5.3.

(Optiional): Additional test information for the analysis of the [cooling
system may be obtained by measuring the following:

Air-40<Boil Temperature: Subtract top tank or engine coolant out|line
temperature from theoretical coolant boiling temperature (corrected for any
pressurization) and then add the result to actual ambient temperature
recorded during test.

(Example: ATB = (100 - 80) + 30 = 50 where 100 is theoretical coolant
boiling temperature, 80 is top tank temperature, and 30 is ambient
temperature. A1l temperatures are degrees Centigrade.)

(Optional) Percent Engine Power Utilization: Rate of fuel used during test
divided by rate of fuel consumed if engine were operated at maximum rated
power .
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ENGINE COOLING TEST SUMMARY
GENERAL DATA
OBSERVERS TESTING AGENCY
ALTITUDE FEET. HOUR METER READING
MACHINE MAKE MODEL SERIAL NO.
ENGINE MAKE AND HP MOOEL SERIAL NO. __
T ON MAKE MODEL SERIAL NO.
CONVERTER MAKE MODEL SERIAL NO.
RADIATOR MAKE MOOEL, PART-N
AADIATOR PRESSURE CAP RATING
FAN S$ZE NO.BLADES PART NO.
FAN PULLEY RATIO TYPE ANGLE
AVERAGE WIND VELOCITY AND DIRECTION COOLANT
TRUE BAROME TER PRESSURE HUMIDITY
TEST TRACK DESCRIPTION LOCATION
TOTAL GEAR REDUCTION OPERATING GEAR
TYPE FUEL USED SPECIFIC GRAVITY
COOLANT
NOTE ANY AIR FLOW OBSTAUCTION OR UNUSUAL CONDITIONS.
DESCRIPTION OF TEST: NATURE AND VALUES OF MACHINE LOAD, AND SO FORTH.
TEST RESULTS
TEST NO. 1 2 k) 4 5 6 7 ] 9 10
DIRECTION
TIME
THE RMOCOUPLE POSITION
{1) TOP TANK

(2) AMBIENT AIR

3

{4

(5)

6)

)

8

{9

ae

B T TEMPERATURE DIF FERENGE

MACHINE SPEED

~ ENGINE ReM

PUTPUT SHAFT SPEED

AIR-TO-BOIL °c °F
POWERLEVEINN_____ PEACENT

REMARKS

DATE 9 ___ SIGNED

FIG. 1 -~ TEST DATA SUMMARY SHEET
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P OF SAE STANDARD TO ISO STANDARD:

Not applica
REFERENCE S

ble.
ECTION:

Not applica

ble.

APPL ICATIOrl_ :

This code 4§
using liqui

COMMITTEE (

pplies to all self-propelled construction and industrdial mac
d-cooled internal combustion engines.

OMPOSITION:

DEVELOPED B

Y THE SAE SUBCOMMITTEE 12, MACHINE TEST PROCEDURES:
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. Renk
Rich
. Schu
Sier
. Spen

on, Evans & Assoc. Inc., Las Cruces, NM\~ Chairman
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Dubuque, IA

son, J, I. Case Company, Terre Haute, IN

re, Ontario Ministry of Labour,\.Ontario, Canada

ly, Caterpillar Inc., Aurora, dL
Racine, WI

n, Lanham, MD

, VWME Americas Inc., Cleéveland, OH

on, Caterpillar Inc,,Peoria, IL

r, Palm Industries. Inc., Litchfield, MN

e, Saf-T-Cab Inc.\y Fresno, CA

n, Portland, OR

k, Sr., Du Page Engrg. Services, Inc., Glen Ellyn, IL

11, Ford Motor Co., Troy, MI

n, Dressér-Industries, Peoria, IL

er, Ingersoll-Rand Co., Shippensburg, PA

te, Dresser Industries, Inc., Libertyville, IL
,.Ford Motor Co., New Holland, PA

€r, Burlington, IA

hines

Swan,
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Stangl, Charles Machine Works Inc., Perry, OK

Bureau of Mines, Minneapolis, MN

Wetjen, Deere & Co., Dubuque, IA
. Zurek, Dresser Industries Inc., Libertyville, IL
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