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(R) Wing Inspection Lights - Design Criteria

RATIONALE

This document complements current FAA regulations on wing icing detection lights by specifying the light levels and the
wing area that is required to be illuminated. Information contained herein has been expanded from ARP4087B in the areas
of measurement conditions, lumen maintenance, and the inclusion of specific information relative to the use of light emitting
diode source technology. It provides minimum requirements for night operation. However, the wing inspection lights shall
be capable of daytime operation as well.

1. SCOPE

This SAE Aerospace Recommend Practice (ARP) is intended to cover the external lights on fixed wing aircraft for
illuminating the wing leading edge and engine nacelles and the upper surfaces of the wing. The addition of an ice detection
system should be implemented when the areas to inspect are not visible from the aircraft cockpit. It is not intended that this
recommended practice require the use of any particular light source such as halogen, LED, or other specific design of lamp.

1.1 Purpose

The purpose of this document is to set forth basic considerations and criteria which should be observed when designing
wing inspection lights for all aircraft.

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1 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.

ARP5414 Aircraft Lightning Zone
ARP6253 LEDs and Aircraft Applications

SAE J1330 Photometry Laboratory Accuracy Guidelines

SAE Executive Standards Committee 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 report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2023 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. .
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2.2 RTCA Publications

Available from RTCA, Inc., 1150 18th Street, NW, Suite 910, Washington, DC 20036, Tel: 202-833-9339, www.rtca.org.
DO-160 Environmental Conditions and Test Procedures for Airborne Equipment (latest applicable revision)

2.3 U.S. Government Publications

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.
MIL-DTL-7989, Covers, Light-Transmitting, for Aeronautical Lights, General Specification for

Code of Federal Regulations Title 14, Part 25 and 121 Available electronically from the Federal Register at

http://www.gpoaccess.gov/fr/advanced.html and by paper from the Government Printing Office at http://bookstore.gpo.gov.
Some applicable sections may include, but are not limited to the following:

14 CFR PART 121.629, Operation in Icing Conditions

14 CFR PART 25.1403, Wing Icing Detection Lights

14 CFR PART 25.1397, Color Specifications

3. GENERAL PROVISIONS

3.1 Wing inspection lights are used to illuminate the wing leading edges, engine nacelles, upper wing surfaces so that
they may be visually inspected for ice accumulation or any other critical conditions at night or daytime (such as during
low light ambient conditions). Note: If required to operate during daytime, the effects of solar loading regarding the
light's operating temperature environment should be considered for survivability (if applicable). Inspection may be
performed when the aircraft is on the ground, or in-flight, with and without fuel. Therefore, the wing deflection range

during flight under all various conditions (i.e., as affected by air loads) needs to be considered for the lamp design.

3.2  When aircraft geometry permits, over wing inspection lights are recommended to illuminate the upper wing surfaces
so that they may be visually inspected for snow/ice accumulation primarily during ground inspection.

3.3 The lights shall be designed to provide proper illumination for the crew members, but care shall be taken in the design
and installation location so that they will not cause objectionable glare or halation that might handicap crew members
in the performance of their duties as required in 14 CFR Part 121.629.

3.4 Aircraft geometry shall dictate the size, number, and location of lights required to perform the intended function(s).

3.5 For aircraft with wing geometry located so far back the pilot cannot see them from the cockpit to check for icing, the
anti-icing function should be operational in weather conditions that are conducive for icing. Light function check must
be accomplished on ground for these aircraft or able to visually inspect the wing and nacelle surfaces from fuselage
windows.

4. SPECIFIC DESIGN REQUIREMENTS

4.1 Lighting Coverage

4.1.1 The aircraft surfaces that require illumination vary among aircraft designs. The parameters are dictated by aircraft
geometry, aircraft mission (commercial or military), and crew member visual accessibility.

4.1.1.1  Aircraft Geometry

For different aircraft configurations, the wing area coverage shall vary. Consideration shall be given to aircraft with
supplementary wings, for example, canards, and the necessity for providing illumination on them.
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4.1.1.2 Aircraft Mission

For aerial refueling, the wing inspection lights may provide significant additional reference information for the boom operator.
In order to maximize this, additional factors shall be considered:

a. Shield light sources from the direct vision of the boom operator.
b. Provide continuous or stepped intensity control.
4.2 llluminance

421 The recommended minimum illuminance for wing leading edge is 21.5 lux (2.0 ft-c) measured normal to the incident
light. See Figure 1.

4.2.2 The recommended minimum illuminance for wing leading edge applies to all possible wing positions (in-flight or on
the ground, loaded with fuel).

4.2.3 The recommended minimum illuminance for engine nacelles is 5.3 lux (0.5 ft-c) measured normal to the incident
light. See Figure 1.

4.2.4 The recommended minimum illuminance for wing upper surfaces is 107.5 lux (10.0 ft-c) measured normal to the
incident light. See Figure 2.

4,25 The light beam shall be shaped and directed to maximize the illumination uniformity of wing surfaces. Designers
should consider dividing the illuminated surfaces of the wing into zones or regularly spaced test points and
developing a light beam with a low illuminance ratio (<3:1) between any adjacent zones or points, with a maximum
ratio of 10:1 across the entire surface. These ratios are guidelines and may be modified depending on wing
geometry and light mounting position. Basically, the beam spread should be wide and not narrow in terms of
intensity. Recommend that the light beam not immediately illuminate wing structure near the installation source to
reduce differences in the illuminance uniformity.
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