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PASSENGER CAR BACKLIGHT
¢ DEFOGGING SYSTEM—SAE J953 JUN84

SAE Recommended Practice

Report of the Body Engineering Committee, approved May 1966, first revision, Defrosting Subcommittee, June 1984. Rationale statement available.

1. Scope—The scope of this SAE Recommended Practice is to establish
uniform test procedures for passenger cars, to determine whether the
system is defined as a defroster or defogger, and to establish minimum
performance requirements for each system. A defroster for purposes of
this practice is a system which will remove moisture and/or frost from
the interior surface of the backlight at 0°F (—18°C). A defogger is a
system which will remove moisture and/or fog from the interior surface
of the backlight at 40°F (4°C). The test procedure is intended to simulate
actual conditions by utilizing either a cold room with an appropriate device
to introduce air flow over the backlight or a sufficiently large wind wnnel
with ambient temperature control. The test procedure and the minimum
performance requirements are based on currently available engineering
data.

2. Definitions

4.2 Test Parameters’
4.2.1 TesT CHAMBER TEMPERATURE: 0° *F (—18° *$.C) for defroster
and 40° *XF (4° 1%C) for defogging.
4.2.2 ENGINE SPEED AND LoAD
4.2.2.1 Cold Room—Engine load and speed to obtain normal engine
operating temperatures, 1500 * 50 rpm in neutral gear, or any speed
and load not to exceed 25 mph (40 km/h) road load condition in the
manufacturer’s recommended gear.
4.2.2.2 Wind Tunnel—Vehicle should be operated at 40 mph (65
km/h) road load.
4.2.2.3 Road Load—The chassis dynamometer load used to simulate
road load shall be calculated as follows: Using the product of the overall
width (W117) and overall height (H101), as defined by SAE j1100, to

approximate the vehicle cross sectional arca, determine the vehicle air

2.1 Frost—Water [vapor deposited on a surface as a (ranslucent layer
of ice crystals.

2.2 Defrost—To Femove frost deposited on the inside surface of
the glass. A surface which has been defrosted will be clean, dry, and
free from any moisturg and/or fog.

2.3 Defog—To rgmove fog deposited on the inside surface of the
glass. A surface which| has been defogged will be clean, dry, and free
from any moisutre and/or fog. ’

2.4 Backlight Defroster System—Means intended to defrost/defog
the interior surface of fthe vehicle backlight.

2.5 Backlight Defpgger System—Means intended to defog the inte-
rior surface of the vehjcle backlight.

2.6 Backlight—The window located at the rear of the roof panel.

2.7 Cleared Visiop Area—That area of the passenger car backlight
which has been cleareq of frost and/or fog.

2.8 Rear Vision Area—The portion of the backlight used by the
inside mirror for rear Yision as defined by SAE J834a. When conducting
the Backlight Defrosted/Defogger Test, the backlight rear vision area de-
fined by J834a should be outlined on the backlight glass. Only the sections
cleared within this boyndry shall be used in calculating the percentage
cleared.

3. General Requireménts

3.1 Performance1-After 30 min of operation, a minimum of 75%
of the rear vision area fmust be cleared.

If the 75% cleared afea is obtained at 40°F (4°C) ambient, the system
shall be identified as 3 “Rear Window Defogger.” If the, 75% cleared
area is obtained at 0°H (—18°C) ambient, the system shallbe identified
as a “Rear Window Ddfroster.”

4. Defrosting/Defogging Tests

4.1 Test Equipment

4.1.1 Wind tunnel ¢r cold chamber sufficiently‘large to contain the
basic vehicle, with profision for circulating ¢old™air and maintaining 0°F
(—18°C) temperature for defroster and 40°F(4°C) for defogger.

4.1.2 Means for recgrding the boundaries of the backlight area which
is being defrosted or defogged. A felt marking pencil is commonly used,
for outlining cleared qreas. A candera located 90 deg to the surface of
the glass to take suitalfle photographs for determining the cleared areas
may be utilized when 3 grid type of electric system is tested.

4.1.3 Engine tachonjeter! N

4.1.4 Stop watch or [other'timing device.

4.1.6 Throttle control device (if desired).

4.1.7 Device for introducing water vapor into the vehicle interior at
a controlled rate (see Appendix A for description of a typical device).

4.1.8 If a cold chamber is used, a device for introducing wind over
the exterior surface of the backlight at a controlled and uniform rate is
required (see Appendicies B and C for description of a typical device).

4.1.9 Device for measuring air velocity.

4.1.10 Auxiliary power supply for system (o be tested.

The ¢ 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.

resistance horsepower using the following formula:

English Units S1 Units
_F' X mph L FXkm/h
HP =305 W="T%s

where: F = air resistance force, lb (N)
=0.0051 A (0.0035 A)

A = vehicle cross sé€cuonal area, in? (cm

then for: 25 mph, hp = 0:00034 A

40 km/h, W =0.0389 A .

Note: The calaulated air resistance horsepoyer is the maximum load

that is 1o be applied to the chassis dynamomgter. The absence of the

rolling friction)of/the front wheels of the test [vehicle compensates for

the fact that the rear wheels on the dynamomelfer rolls result in greater

rolling friction than that existing on a level roag.

F'=Cp QA

wherer'Cp = coefficient of drag (use 0.45 as a typical value)
Q = dynamic pressure
= YopV2=1.64 Ib/fi? at 25 mph
= 78.5 N/m? at 40 km/}
where: p = mass density, slugs/ft® (kg/m?)
V = air velocity, ft/s (m/s)

045X 164 A p 043X 755 A
144 10 000
=0.0051 A =0.0035 A

4.2.3 Winp VELOCITY
4.2.3.1 Cold Room—>5 mph (8 km/h) maxifium over surface of vehi-
cle excluding backlight. See Appendix D for thg velocity of the air over
the backlight.
4.2.3.2 Wind Tunnel'—40 mph (65 km/h)|measured 24 in (61 cm)
above ground surface and 24 in (61 cm) in frony of forward most portion
of vehicle. (No special conditions apply to the packlight when tested in
the wind tunnel.) .

4.2.4 SoAk TIME~—8 h minimum (paragraph 4.4.2).

4.2.5 NuMmBER OF VEHICLE OccUPANTS PER TEST—Maximum of two oc-
cupants.

4.2.6 Test VoLTaGE—The clectrical system should be operated at the
manufacturer’s recommended nominal voltage ag measured at the battery.
The system control switch should be with the normal vehicle wiring.

If the switch is operated with an external voltage source, the test voltage
should be the difference produced by the entire circuit loss between the
switch and the battery. _

4.2.7 All engine, heater, windshield defroster/defogger, and backlight
defroster/defogger systems shall be standard production parts adjusted
to specified limits.

4.2.8 Engine hood, doors, windows, and ventilation vents (except
heater intake) should be closed. Designed intent body exhaust vents
should be operable.

4.2.9 Both inner and outer surfaces of the backlight shall be thoroughly
cleaned, prior to placing the vehicle in the cold room, using a 3 10 10%
ammonia-water solution. The solution shall be applied with a clean cheese-
cloth and then dried and polished with another clean, dry cheesecloth.

! The air discharge nozzle in the wind tunnel must be at least 25% larger than
the frontal cross sectional area of the vehicle being tested.
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4.3 Test Instrumentation

4.3.1 The temperature of the engine coolant shall be measured in the
front heater svstem water inlet hose.

4.3.2 The temperature of the engine lubricant shall be measured in
the approximate center of the oil reservoir. This may be approximated
by measuring the temperature at the end of the oil dipstick (optional).

4.3.3 For rear heater blower systems, the temperature of the coolant
entering and leaving the heater unit shall be measured as close to the
unit nlet and outlet as possible.

4.3.4 When the backlight defroster/defogger incorporates an air
blower, the temperature of the air shall be measured at the outlet. The
use of multiple temperature measurement is recommended as a means
of obtaining an average temperature in large defroster outlet units. At
least one temperature measurement shall be made in each cutlet unit.

4.3.5 The ambient air temperature outside the backlight shall be mea-
sured at a point 1 in (2.5 cm) above the extenor surface of the backlight

and at the physical center of the glass.

4.3.6 For cold,
face of the back|
cm) above the s
of the backlight
taken and averag
readings shall b
vision area at ea
halfway between
(see Appendix E
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board seating pd
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4.4 Test Pr¢
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4.4.7 Set the heater system to direct all possible airflow out of the
heater outlets. Sct controls for maximum blower speed and maximum
temperature.

4.4.8 Start engine and operate as per paragraph 4.2.2,

4.4.9 Set the backlight defroster/defogger system 1o the specified volt-
age (see paragraph 4.2.6).

4.4.10 When vehicle interior temperature (as measured in paragraph
4.3.7) reaches 75°F (24°C), adjust the heater control to maintain
75°F *5 (24°F *3C). The highest blower speed obtainable as designed
shall be maintained at all umes. ’

4.4.11 Record at 5 min intervals (from vehicle start up) the extent of
the cleared areas, until the backlight is compietely clear or for a maximum
of 30 min.

4.4.12 RecorDING of TEST Data—Appendix Fillustrates a typical form
for recording test data.

APPENDIX A—REAR WINDOW DEFOGGER VAPOR GENERATOR

ight, air velocity shall be measured on a line Y4 in (1
irface and halfway between the top and bottom edges
pision area. In the initial test setup, 5 readir:gs shall be
ed to insure that the proper air flow is obtained. These
t taken at the longitudinal centerline of the backlight
h edge (left and right) of the backlight vision area, and
the edge and the centerline of the backlight vision area
for visual description).

e velocity measured at each of the 5 points must not
he average reading.

nterior temperature shall be measured above each out-
sition located approximately at breath level.

br generator shall be located on the vehicle longitudinal
Hiately back of the front seat (in its mid-position) with
reath level.

pcedure

H chamber shall have been maintained at or below the
mperature for not less than 8 h preceding the vehicle

Soak Periop—The vehicle shall stand inoperative-in
r at the specified temperature for a period of.not;less

than 8 h as prescribed in paragraph 4.2.1.

Nore: If the i
ant, and backlig]
may be used.

4.4.3 Fill the
water and place
prior to beginni
a full boil using

strumentation is available to assure that engine oil, cool-
it are stabilized at test temperature, a shorier soak time

container of the vapor generator with-3 qt (2.84 L) of
generator in the cold chamber (outside of the vehicle)
ng of test. Start vapor generator and bring the water to
high power setting. Reduce\power setting to maintain

incipient boil 2

0°F (99°C) until needed for test.

4.4.4 Determine the input wattage from' the Vapor Generator Cali-
bration Curve which will preduce the'\following amount of water vapor:
(number of passgngers which vehicle\ts rated to carry, minus the number
of occupants in pehicle during g€st). X 1000 grains/h.

4.4.5 Five mifintes prior toinstalling the vapor generator in vehicle,
increase wattagd setting to\that determined in paragraph 4.4.4. Install
the generator arjd the est\personnel simultancously into the vehicle and
close all doors gnd windows.

4.4.6 Allow the vehicle 10 soak for a period of 5 min prior to starting

the vehicle.
H

syt Thatii. +
Beseription—The—vapor-genertor
1. An insulated container.
2, Submerged heating clement(§) o
3. Vapor disperser assembly.
The power supply equipment, consists of:
1. An auto-transformer for-controlling the input voltage to the heat-
ing elements.
2. A watumeter to nicasure the numbe¢r of watts supplied to the ele-
ment(s).
Calibration—The vapor generator shall|be calibrated at two different
ambient temperatiires; 0°F (—18°C), and 75°F (24°C). Calibration is per-
formed as follows! the gencrator shall be|weighed with water (approxi-
mately % fully’before and after 1 h of opergtion at each ambient tempera-
ture. A minimum of 3 points over the rang¢ of 0-500 W must be obtained
for each/ambient temperature.
Vapor Generator Specifications
1. Water Container
(a) Capacrry—1I gal (3.8 L).
(b} Heat Loss—Not to exceed 75 W at water boiling temperature and
0°F ambient temperature.
2. Heating Elements
(a) CapacITy—500 W total.
(b} MoONITORING THERMOCOUPLE
3. Vapor Disperser Assembly
(a) NozzLE—
(1) Length—4 in (10 cm).
(2) Inside Diameter—3% 1n (1.5 cm).
(3) Material-—Brass.
(b) DisPERSING CONTAINER
(1) Length—4% in (11.5 cm).
(2) Diameter—3 in (7.5 cm).
(3) Holes—Six Y% in (0.63 cm) holgs, 1 in (2.5 ¢m) above bottom
of container, evenly spaced.
(4) Material—Brass pipe 0.015 in (P.38 cm) wall thickness.
(c) CENTRIFUGAL BLOWER—Must be wirgd to operate whenever heating
element is “on.”
(1) Capacity—2% to 3% cfm at 0.40 in H,O static pressure.

isists of the following (Fig. 1):

cat the water to boiling.
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1 — INSULATED CONTAINER

2 — HEATING ELEMENT
VAPOR DISPENSER
ASSEMBLY

2 — NOZZLE
4 — DISPERSING CONTAINER
5 — CENTRIFUGAL BLOWER

6 — MONITORING
THERMOCOUPLE - "
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FIG. A-1—SCHEMATIC OF \’AP(@; NERATOR
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APPENDIX C
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AVERAGE AIR VELOCITY - (fpm)

3,520

2,640

2,200

l,760

t,320

880

440

. APPENDIX D
PASSENGER CAR BACKLIGHT DEFROSTER/DEFOGGER SYSTEM

(FOR COLD ROOM USE WITH AUXILIARY AIRFLOW ONLY)

This graph indicates the average 3
which is required over the exterid
backlight (4.2(d]) for the full rad
backlight angles. In all cases, the
appiicabie velocity should be use
backlight angle of 200 would req
veloc¢ity of 2200 ft/min (670 m/n

ir velocity
rof the
ge of
highest
-eg A
hire an air
in).

BACKHGHT ANGLE MEASURED FROM HORTZONTAL = (0]

80
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ARRENDIX-E M

PASSENGER CAR BACKUIGHT DEFROSTER/DEFOGGER SYSTEM
AMBIENT AIR TEMPERATURE & AIR VELOCITY MEASUREMENTS POINTS

/

S~ Typical Backl|ght Outline

. Backlight Ambient Air Temperature
Measurement Point (1 ih (2.5 cm}
above glass surface) — Qee 4.3.5

Badklight AwVelocity Measurement
Poihts{1/2 in {1 cm) above glass
surtace)’— See 4.3.6
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