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ate the engine warmup’ phase of vehicle operation.
ecommended practice will be reviewed and revised as technold
ss in vehicle defroster test procedure requires.
TIONS:
rgst: ~Melt frost on inside or test coating on the outside sur
with/the defroster system.

AE Recommended Practice estabiishes uniform test procedures
ting systems of enclosed cab trucks, buses, and multipurpose

cially available laboratory facilities. Current engineering
ibes that for laboratory evaluation of defroster systems, af
g of known thickness be applied to the windshield to provide
m and repeatable test results, even though under actual cong
ing would necessarily be scraped off before driving. The tg
ion, therefore, represents a more severe condition than the
jon, where the defroster system must merely be capable of ma
d viewing area.

e of the special nature of the operation of most of these vg
vehicles are generally wanmed up before or garaged in preps
perations) and since defrosting under steady-state, over-the
ions is the main concern, test conditions have been adopted
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2.3 Defrosted Area:

S S - S S —

e

e a-

s =

N

.8

.

That area of the windshield composed of dry cleared surface

and melted or partially melted (wet) test coating, and excluding that area

of the

windshield covered with dry test coating.

Coolant: Liquid used for heat transfer composed of 50% gliycol and

by vol

ume.

DEFROSTING TEST:

Test Equipment:

Cold
vehi
the

requ

Mean
(A w

Engi

Stopwyatch or other timing device.

Therpometers or other temperature measuring devices.

Thro

Stai
foll

Flui
Liqu
Oper
Airf
Patt

Devi

50% water

c1e body or partial body with provision for circlating colkd
road load test condition option is selected, a chassisodynam
red. :

5 for recording the boundaries of the windshieldyareas defros
X pencil is commonly used for outlining defrosted areas.)

ne tachometer.

ttle control device (if-deSired).

nless steel spraycgun for applying water to the windshield wi
pwing characteristics:

i:  water

id nozzlessize dia: 0.070 in (1.7 mm)

pting gun)gage pressure: 50 psi (345 kPa)

low rate: 12 + 1 ft3/min (0.0057 + 0.0005 m3/s)

chamber sufficiently large to contain the basic vehicle or gasic

ir. If
meter is

ted.

th the

brn-at’ 8 in (200 mm) from surface: 10 + 2 in (300 + 50 mm) Wide

ce

.9 Auxiliary power supply for blower motor.

.10 Anemometer.

1 Independent coolant supply to provide controlled coolant flow to the
heater-defroster system when an engine is not used for the coolant source.
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3.2 Test Conditions: Either the engine in the test vehicle or an independent
coolant supply may be used to provide coolant flow to the heater-defroster
system under test.

3.2.1 Cold Chamber Temperature: -0 + 5°F (-18 + 3°C).

2.

0

3.2.2 Engine load and Speed (when applicable):
P :

Gasoline engines - 1500 + 50 rpm in neutral gear or any load not to exceed
25 mph (40 km/h) road Jload.

Digsel engines - Governed or rated speed either in neutral gear or at any
lToadd not to exceed 25 mph (40 km/h) road load.

Load on the chassis dynamometer shall not exceed that calculated as
folllows:

Thel sum of one half the "rolling resistance horsepower" plus the "air
res[istance horsepower" as established accordiftg to the procedurle specified
in |SAE J688, using Tables 3-6. A value equal)to the minimum of] the rated
gve applicable to that defrosting system under test shall be usled for the
totlal gross vehicle weight and all calculated values will be for a speed
of 25 mph (40 km/h) and an altitude of, M000 ft (0.30 km).

A slample calculation is provided in Fig. 1.

willl permit running the engine’ at its governed or rated speed at the

At road load, the vehicle shall‘be run in that transmission gegE which
closest possible speed to 25 mph but not to exceed 25 mph (40 kim/h).

Truck model XXX
Minimum gvw rating - 27 000 1b

Area fpctor from Table 4 of SAE J688 - 0.145

Velocifty factor from Table 5 of SAE J688 - 31.3
Altitude factor<from Table 6 of SAE J688 - 0.97
Rolling factoer_from Table 3 of SAE 3688 - 0.657

Area factor x Velocity factor x Altitude factor
0.145 x 31.3 x 0.97
4.4

Air registance hp

1/2 (Rolling factor x Gross weight in 1000 1b)
1/2 (0.657 x 27)
8.9

1/2 Rolling resistance hp

Road load = 4.4 + 8.9

13.3 hp (9.9 kW)

Note: Data based on SAE J688-June, 1963.

® FIGURE 1 - Sample Calculation for Road Load
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3.2.3 Heater-Defroster System Coolant Filow:
0
With engine - That flow resulting from engine operation as prescribed in
3.2.2.
With independent coolant supply - Flow of coolant to be either 40 + 0 -
5 Tb/min (18 + O - 2.25 kg/min) or the flow that would be produced by the
engine at 1500 rpm for the gasoline type and at governed speed for the
diesel type, both for a closed engine thermostat condition.
3.2.4 Heater—Defroster System Coolant Temperatures:
0
With|engine - To be at 150°F (65.5°C) at the start of the test, qr at the
leve] off temperature of the coolant if below 150°F (65.5°C)," Cgolant
tempprature after the start of the test is to be a function) of the engine
control temperature characteristics at the test conditions.
With| independent coolant supply - To be maintained 4 150°F + 5 + O°F
(65.p°C + 3°C - 0°C) for the entire test period.
3.2.5 Air Velocity: The maximum wind velocity shall not exceed 1 mph (1.6 km/h).
0
3.2.6 Soak|Time: 4 h.
0 _
NOTEE If instrumentation is available to assure that the windshield and
cab hre stabilized at test temperature, a shorter soak time may Be used.
3.2.7 Numbgr of Vehicle Occupants During Test: Two maximum.
0
3.2.8 MWindshield Wipers: Wiper“blades and arms are to be off the windghield
0 glazjing surface during.ice application. HWindshield wipers may be used
duripg the test.
3.2.9 Defrpster and/er Heater System Air: On full, blower(s) on high speed.
0
3.2.10 Teslt Voltage: To be 15% over nominal system rating at the blower motor
0 (for example, 13.8 on 12 V system) or the supply end of motor dropping
reslistor. '
3.2.11 Temperature Control: Maximum position.
0
3.2.12 A1l engine, heater, and defroster units shall be standard production
0 parts or equivalent, adjusted to specified 1imits.
3.2.13 Engine hood, doors, windows, and controllable vents shall be closed,
0 except that one or two windows may be open to a total of 1 in (2.54 cm).
3.2.14 If an auxiliary heater (or heaters) is part of the standard heater and
0 defroster system, it may be operated.
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3.2.15

If the engine is used for supplying coolant, auxiliary means for prehating

) the engine, etc., is permissible to provide easier engine starting.
Temperatures described in 3.4.4 must stay within specified limits.

3.3 Test

Instrumentation:

The temperature of the engine coolant or the independent supply coolant

shall be measured as near to the inlet pipe of the heater unit as
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3.4 Test

ssible.

lependent coolant supply system.
b ambient air temperature shall be measured at a point.'that

rface. The air velocity at the windshield shall be measured

b windshield surface.

b windshield's interior surface temperaturefs) shall be meas
int located on the vertical and horizontal/centerline(s) of
hdshield(s).

b following temperature is solely for reference: The temper
Froster air shall be measured at-a.point in the defroster ou
tlets) that is in the main air flow and which is at least 1
low (upstream of) the plane ofothe defroster outlet opening.
Itiple temperature measurements is recommended as a means of
average temperature in large defroster outlet units. At le
mperature measurement.shall be made in each outlet unit.

all outboard seating positions, thermocouples should be pla
propriate locatiens to measure ankle and breath Tevel temper
b seat(s) in the)rearmost and lowest position.

D Ankle Level - Place on the floor at each outboard seating
thermocouple grid (minimum of 4 couples located in the co
10 %10 in (25 x 25 c¢cm) square area). The couples shall
3¢4°0.5 in (7.5 + 1.3 cm) above the floor surface, the gr
Yocated in the geometric center of each floor position.

For those systems using more than one heater, it shall be
measured at the inlet pipe of the heater unit getting the first coolant
ow.— The coolant flow may be measured at any convenient poini

F in the

s located

the midpoint of the windshield 1 ft (30 cm) ahead of\ the winpdshield

at a point

it is located at the midpoint of the windshield Jin (2.54 cp) ahead of

ired at a
the

hture of the

tlet (or

n (2.54 cm)
The use of

obtaining

ast one

red at
htures with

position, a
Fners of a
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id being

) Breath Level - Place a minimum of one thermocouple above each

outboard seating position located approximately at breath

Procedure:

3.4.1

level.

The cold chamber shall have been maintained at or below the specified test

temperature for not less than 24 h preceding the vehicle soak period.

NO

TE: If instrumentation is available to assure that the cold

chamber air

and wall temperatures are stabilized, a shorter time may be used.
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3.4.2

3.4.7

Vehicle Soak Period: The vehicle shall stand inoperative at the specified
test temperature to soak for a period of not less than 4 h.

NOTE: If instrumentation is available to assure that windshield and cab
are stabilized at test temperature, a shorter soak time may be used.

Ice Application: Following the vehicle soak period, a coating of ice shall

be formed on the windshield(s) as follows: The windshield(s) shall be
sprayed with 0.010 oz (0.046 mL) of water per square inch (square
centimeter) of glass area applied by means of a spray gun with 50 + 5 psi
(345 + - while spraying to form an
even|coating of ice over the entire glass surface. The spray nozgle
(adjysted to full fan pattern and maximum flow) is held perpendic
and 8-10 in (20-25 cm) from the glass, and stroked back andcforth
in horizontal overlapping layers until the specified quantity of
appljed. Upon completion of the icing process, an additional soa
of npt less than 30 min, and not more than 40 min, shall have ela
before start of the test.

The test period begins when: (a) the engine coolant reaches 150°
(65.%5°C) or level off temperature of the engine)coolant, if less

150°F (65.5°C) or (b) the independent supply'coolant temperature

150°F (65.5°C). Test conditions described~in 3.2 are to be maint
throyghout the duration of the test. Prior to the start of the t
peripd, while the engine or independent-toolant supply is being w
the temperature at thermocouple locations specified in 3.3.2 and

shal] not exceed +10°F (-12°C). AS,the test proceeds, the temper
the thermocouple location specified in 3.3.2 shall not exceed +10F
-1270). :

The observer(s) shall outline the defrosted areas on the inner surface of
the windshield at intervals of 5 min as the test proceeds. All ip-cab
temperatures are also'to be recorded at the same 5 min intervals.

At completion of the test, the defrosted pattern shall be recorded. It is
suggested that<the pattern be transferred to a transparent materipl by
tracfng. This(record shall be marked to identify the driver's side.

Recording of Test Data: Fig. 2 illustrates a typical form for recording
test| data.
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VEHICLE MODEL DESCRIPTION OF HEATER-DEFROSTER
VEMICLE TYPE VEHICLE NO.
TEST DATE TEST NO.
LOCATION
OBSERVERS
WINDSMELD AREA IN? Cm?

KE APPLICATION

WATER SPRAY GUN TYPE SPRAY GUN PRESSURE (4] KPA.
NOIDETYPE __ =~ WATER USED: 0.010 OL/iNT OF WINDSHIELD AREA __
SOAX PERIOO H AT °f °C

TEST COMDITIONS CHECK LISY
ENGHNE LOAD AND SPEED: (WHEN APPLICABLE)

GASOUNE 13500 #PM IN NEUTRALGEAR 0 ORATROADLOAD ___ __ NOTTO
EXCEED 25 MPH (40 KM/H) ROAD LOAD O
ONSEL ____ GOVERNED SPEED IN NEUTRAL [J  OR AT ROAD LOAD
NOT TO EXCEED 235 MPH (40 Kia/H) ROAD LOAD (J
COOLANT FLOW-INDEPENDENT SUPPLY (WHEN APPUCABLE) N O xG /N0
WIND VELOCITY AT WINDSHIELD MPH KM/H
VOLTAGE TO HMEATER MOTOR OR RESISTOR: ________ V {115% OF NOMINAL)

CONTROL POSITION: MAX. TEMP O FUU: DEFROST O
AUXIUARY HEATER OPERATING (WHEN APPLICABLE) O
NO. OF FEOPLE IN VEHICLE DOORS. AND WINDOWS CLOSED NGHTLY O

ENGINE THERMOSTAT NOMINAL CONTROL TEMPERATURE °F ¢ °C WINDOWS OPEN 1 INOJ
TEST DATA
REMARKS:
TEMPERATURE, °F (°C} INTERIOR TEMPERATURES
TmE
FROM DEFNOSTER AN SREATH OO OEFROSTED AREA. %
STARY, HEATER
.~ ROOM | WaTER
’ ™ terte (| migur | or. | pass. | ow | Pass. A [4
[
H
10
B
20
15
20
15
©
® e MOIRS.

0 FIGURE 2 - Form for Recording Test Data

The phi (@) symbol is for the convenience of the user in locating areas where

technical revisions have been made to the previous issue of the report.

If the

symbol is next to the report title, it indicates a complete revision of the

report.
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The SAE 5 year rule requires that each Practice/Standard should be reviewed and

revised to

reflect the latest technology and industry practice. The Su

bcommittee

also has received a request from the American Trucking Association (ATA) to
provide a method of determining in-cab temperature during the defrosting test.
The ATA reported cases where the cab temperature was uncomfortably cold when the

heater was

in the defrost mode.

The Tast Force added Section 3.3.5, the last sentence to 3.4.5 and revised Fig. 2

to require that in-cab temperatures be recorded during the defroster test.

balance of
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necessary.

ed standard J688, was found to still be current and no chang

The
tion date
bs were

RELATIONSHIP OF SAE STANDARD TQ ISO STANARD:

Not applicable.

REFERENCE $ECTION:

SAE J688 JIN63, Truck Ability Prediction Procedure
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be scraped off before driving. The test condition, therefo
a more severe condition than the actual condition, where the
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This recommended practice will be reviewed and revised as technological progress

in vehicle

defroster test procedure requires.

COMMITTEE COMPOSITION:

DEVELOPED BY THE SAE BODY ENGINEERING AND AUTOMOTIVE SAFETY COMMITTEES
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