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FOREWORD
Changes in this revision are format/editorial only.
INTRODUCTION

Windshield and sensor window washing systems generally consist of a fluid application system for
removal of insect debris, salt spray, and dust.

Although approximate fluid quantities and flow rates for satisfactory system performance have been
established, the design and location of the distribution nozzles will be unique to each new aircraft
design. Ground and flight test programs will therefore be required following preliminary design of the
system to demonstrate system performance.

1. It has been shown by trajectory analysis and test that it is not feasible to deflect the average flying insect by means of mechanical deflectors
or jet blasts.
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1. SCOPE:

This information report presents data and recommendations pertaining to the design and development
of transparent area washing systems for aircraft.

2. REFERENCES:

1. ASS580A, “Pilot Visibility from the Flight Deck Design Objectives for Commercial Transport Aircraft,”
Society of Automotive Engineers Aerospace Standard, Revised 1 October 1968.

2. U.S. Department of Agriculture Technical Bulletins:
TB 1158, Collecting Insects by Airplane in Southern Texas, P. A. Glick, February 1957.

TB 1222, Collecting Insects by Airplane with Special Reference to Dispersal of the Potato
Leafhopper, P. A. Glick, April 1960.

TB 1255, Airborne Movement of the Pink Bollworm and Other Arthropods, P. A. Glick and L. W.
Noble, November 1961.

3. MIL-E-38453A (USAF), dated 2 December 1971. “Environmental Control, Environmental
Protection, and Engine Bleed Air Systems, Aircraft, General Specification for.”

4. ASTM D 1141-52, “Standard Specification for Substitute Ocean Water,” Reapproved 1971.

5. H. R. Meline, D. H. Anderson, E. A. Nelson, “Salt Spray Deposit Removal System,” Research
Incorporated, Hopkins, Minn., under Navy Contract NOas 59-6025-C, Progress Reports No.
P4051-1 through P4051-5, Dated January through May 1959.

6. J. D. Booker, E. Evans, “Flight Trials of a System for Clearing Insect Debris From an Aircraft
Windscreen,” Royal Aircraft Establishment Technical Report No. 66013, January 1966.

7. A. C. Durson, “Exterior Windshield Clearing Test,” General Dynamics/Convair, Report RT-63-038,
Dated 14 September 1964 (F-111 test).

8. MIL-1-18259 (Aer) dated 26 October 1954, “Installation of Window Anti-icing, De-greasing, and
Washing Systems, General Specification for.”

9. R. Celniker, “Analysis of Results of Windshield Washing and Rain Removal Development Test
Program, B-1 Air Vehicle,” B-1 Division, Rockwell International Corporation, Report NA-72-606,
31 July 1972.
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3. SYSTEM REQUIREMENTS:
3.1 Area To Be Cleared:

Washing of the windshield panels need be provided only for those panels directly forward of the pilot
and copilot. Washing systems should provide a minimum clear area satisfactory for the mission
requirements of the specific aircraft. AS580 (reference 1) as it applies to precipitation clearing may
be used as a guide.

Washed areas of sensor windows are determined by the geometry of the sensor scanning
requirements.

3.2 Operational Envelope:

The system should function in all normal aircraft attitudes at low altitude for all speeds up to a limit
defined by vision limitations. For commercial aircraft, FAR 25.103 states an airspeed of 1.6 Vg
Specific aircraft operational requirements may require adequate washing action also be provided
while the aircraft is parked on the ramp and during taxi.

3.3 Types and Intensity of Contaminants:

3.3.1 In general there are very little data available to establish specific design requirements for the
intensity of contaminant to be removed. It is recommended that during development testing
conservative simulations of the contaminant in question be used.

3.3.2 With regard to insects, reference 2 provides some background information indicating that the
average density is one insect per 5000 ft3 (141.6 m3) between 200 and 500 ft (approximately
60 and 150 m) above the ground, although certain insects, such as locust swarms, can exist at
much higher altitudes. Only 25% of the insects are of the type which will create appreciable
residue on the windshield, and include bees, wasps, moths, beetles, and hoppers. Paragraph
3.1.2.5 of MIL-E-38453A (reference 3) states: “The system performance shall be based on
encountering insects of honeybee size (120 mg) at a concentration of one per 20,000 ft3 (566 m3)”.
The larger insects, such as the honeybee, are expected to make smears of 1 to 2 inches?
(approximately 6.5 to 13 cm2) per strike in an elongated pattern consisting wholly of the viscera.
Tests have shown that exoskeletons do not remain on the windshield.

Freshly killed and frozen flies and bees have been used to reproduce the insect problem both by
inducing them into the ground test facility air stream or by squashing them directly onto the
windshield just prior to testing. One technique is to use a small diameter blow gun using high
pressure air at one end.
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