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In August 1980, the Federal Aviation Administration (FAA) published Advisory Circular (AC) 121-14C, “Aircraft Simulator and Visual System Evaluation and Approval.”  This AC defined the requirements for the approval of five levels of airplane simulators under the FAA Advanced Simulation Plan.  The highest level of sophistication, allowing for the maximum amount of training and checking credit under Appendix H to Part 121, was defined as Phase III.  With the publication of AC 120-40B, in July 1991, Phase III simulators were redefined as Level D simulators.

Recent simulator evaluations have resulted in discrepancies pertaining to the cockpit ambient lighting in early Level D (Phase III) simulators.  Specifically, these discrepancies involved the lack of automatic control of cockpit ambient lighting when switching between night, dusk and daylight visual scenes.  In response to industry requests, the National Simulator Program (NSP) has reviewed the history of criteria pertaining to Level D (Phase III) cockpit ambient lighting requirements.

In part, the initial requirements contained in AC 121-14C, Appendix 1, paragraph i, stated “The daylight visual scene must be part of a total daylight cockpit environment which at least represents the amount of light in the cockpit on an overcast day.” In addition, AC 120-14C goes on to state that “The simulation of cockpit ambient lighting shall be dynamically consistent with the visual scene displayed.”  These requirements can be traced, essentially unchanged, through every subsequent AC pertaining to the qualification of airplane simulators.

To date, objective testing  has been relied upon to determine compliance with the requirement for “…a total daylight cockpit environment which at least represents the amount of light in the cockpit on an overcast day”.  This approach has lead to a large number of pilot complaints related to the distraction caused by artificial lighting cast primarily on the pilot’s knee.  This review, combined with the aforementioned pilot complaints, have lead the NSP to determine that more attention must be placed on subjectively evaluating cockpit ambient lighting.

The NSP has previously determined that “…dynamically consistent with the scene displayed” means that the cockpit ambient lighting must be automatically adjusted in response to the changing visual environment.  This requirement is currently checked on every Level D (Phase III) simulator initial and recurrent evaluation.

The NSP concludes that these requirements have existed beginning with the first Level D (Phase III) simulator approved.  As a result, no retroactive requirements are being imposed by enforcing these criteria in early Level D (Phase III) simulators.  Rather, this review has pointed out potential shortcomings in the initial approval of some Level D (Phase III) simulators.

Level D ambient cockpit lighting will therefore become an emphasis item on future evaluations.  Beginning October 1, 2001, all existing and future Level D simulators will be subject to both objective and subjective evaluation of cockpit ambient lighting requirements, to include the automatic control of such lighting.

For clarification, the intent of the criterion relating to “a total daylight cockpit environment” was to ensure that crews would be able to read charts and approach plates without the need for manually controlled supplemental lighting.  Subjective evaluations will be geared towards determining compliance with this requirement.  Objective testing will remain unchanged.  
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