











Why have we built the
Sky Light Simulator?

The Sky Light Simulator is the Alenia Aeronautica S.p.A.
facility designed and built to be the most representative
artificial reproduction of natural ambient lighting conditions
inthe world.

The Sky Light Simulator is capable of reproducing all the
range of ambient lighting conditions, from dark night to full
day.

All state-of-the-art aircraft cockpits are composed of a high
number of light-emitting and passive displays that provide
the crew with the essential information in all environmental
lighting conditions.

Careful design is required to ensure that all light emitting
displays and instruments of a cockpit are visible in all lighting
environments in order to prevent the crew from any loss of
information. In addition, all emitting displays must neither
interfere with the crew's vision of the outside world nor
interfere with the use of Night Vision Imaging Systems
(NVIS) such as Night Vision Goggles (NVGs).

Adequate cockpit lighting design requires to be
demonstrated by providing qualification evidence through a
set of assessments involving quantitative tests and operator
evaluation of readability and legibility of all cockpits’
instruments in all ambient lighting environments.

However, environmental lighting conditions are highly
variable, presenting extremes such as very high ambient
lighting when flying at high altitude over clouds, and very low
ambient lighting when flying during a dark night without
moon overan unpopulated terrain.

The operational flight experience allows identifying few
extreme ambient lighting environments which can be
considered as reference “worst cases” for the purposes of a
cockpit lighting system testing and qualification:

e high ambientlighting, sunrear scenario

¢ highlighting ambient, sun forward scenario

¢ dusk/dawn, sunforward scenario

o lowambientlighting scenario (with or without NVGs)

The qualification tests of the cockpit lighting require a
specific ground test environment capable to adequately
simulate the various characteristics of the ambient light
conditions that characterize the previously considered
“worst cases”. This requires the capability to simulate:

o for day time light ambient: a combination of direct sun
light, sky diffuse light, light reflected by clouds

o for night lighting ambient: a combination of moon light
and starlight

The Sky Light Simulator can simulate all those and more
conditions in a controlled and reproducible way.




Where...

Only advantages
with
Sky Light Simulator...

...and notonly
for aircraft.

The Sky Light Simulator is based in the Alenia Aeronautica
Ground Test Centre of Turin-Caselle. Because of its direct
connection to the runway of Turin international airport, it is
easily accessible by all aircraft.

The host building is shared by the Sky Light Simulator, the
Anechoic Chamber and all power systems related to the two
testing facilities.

The Sky Light Simulator allows performing lighting tests
independently of the external ambient conditions.

Day-light environment tests in deep night and night-light
environment tests during day hours are possible with no
limitations. Neither adverse meteo conditions can stop them!
Since the Sky Light Simulator is able to reproduce on ground
the lighting ambient conditions that are difficult to achieve
during scheduled flight campaigns, the cost for expensive in-
flight evaluation activities is reduced. Furthermore, with
respect to the in-flight testing, the Sky Light Simulator
assures repeatability and objectivity of the testing conditions.
Moreover, thanks to the Sky Light Simulator dimensions,
there is no need for expensive cockpit dedicated mock-ups.

The Sky Light Simulator overcomes many of other existing
lighting facilities’ limitations such as:

o small/medium size

o limited luminance levels achievable

o poorilluminance distribution and uniformity

o unrealistic dimension of sun light spot

o Impossibility of use of real aircraft during cockpit lighting
system assessments

The Alenia Sky Light Simulator is an open lab available for
other tests activities such as:

fixed-rotary wing vehicles lighting systems evaluation
automotive and trains lighting system assessment
architectural assessment

visionic devices design and test

vision and psychology researches

aero-medical researches

any Human Machine Interface evaluation involving
ambient lighting effects




A state of the art facility
to perform ambient
lighting tests and
experimentation in
ambient light...

The Sky Light Simulator can host the real cockpit of a
complete aircraft (but also automobile, trains, etc.) and
illuminate itin a computer-controlled way.

It consists of a mechanical structure which sustains 79
lighting panels (with growth potential up to 151) and 112
reflective panels, a sun simulator and cooling system.

Mechanical structure

It is a 30 tons steel frame, 12 m internal diameter spherical
dome above a cylindrical drum.

An aperture (9,6 x 5,5 m, 96°) in the dome modular structure
allows the front fuselage of an aircraft to enter. Thanks to its
dimensions, the Sky Light Simulator is able to host not only
fast jet aircraft (e.g. Tornado, Eurofighter, JSF), but also
narrow/medium body aircraft such as C-27J, ATR-42/72,
B737,C-130J.

A dedicated aircraft towing system speeds up the operation
of cockpit positioning in the dome.

Appropriate, custom-made doors and curtains allow sealing
the dome for lighting tests.

Lighting panels

Each lighting panel contains a variable, appropriate number
of fluorescent tubes, and is individually controlled via
software to allow proper mapping of different sky luminance
patterns.

Individual Iighteg panel luminance is dimmable between 0
and 12500 cd/m*“ (~ 4000 fL).

Clouds Effect

Dazzle effects due to diffused light from clouds is provided by
two light projectors able to assure, in conjunction with the
dome vault lighting panels, an ambient luminance of 25000
cd/m2 (~7500fL) inthe Head Up Display field of view.

Sun Simulator

It is based on a 12 kW lamp able to provide an illuminance
level up to 150 kLux at the dome centre.

The sun simulator is designed to generate a correct sun
apparent dimension with a 24° luminous flux.

The projector is carried by a movable mechanical arm, that
allows to locate the “sun” in all necessary positions relative to
the cockpit (it is adjustable in azimuth and elevation).




...in a controllable,
comfortable and safe
environment.

Night system

Matt black curtains internal to the dome optically seal it from stray light,
providing a standard test environment.

A dedicated light source provides the simulation of several night-time
illuminance conditions (i.e. full Moon, quarter Moon, star light, etc.).
Achieved illuminance levels are from 10~ lux down to 10-% lux.

Intercommunication and TV monitoring

During Sky Light Simulator operations the involved personnel are
provided with portable headsets forintercommunication.

Continuous camera monitoring is assured by a CCD colour camera
installed inside the dome, so that safety personnel are alerted in real time
if needed.

System controller and Data processing

APC based control system allows to:

o monitor all the facility's sub-systems (lighting, cooling,
fire detection, electrical, etc.);

o control all the lighting devices to assure the desired
ambientlight simulation;

e acquire and process the test data for a quick test
reports issuance.

Flammable vapour, smoke and fire
detection/alarm and fire suppression

Safety during the test activities with a real aircraft is assured by the
presence of several sensors for detection of jet fuel and flame in the dome,
or smoke and gas in the air cooling system return ducts, that assure the
activation of fire suppression system.

Foam spears and water sprinklers provides quick fire extinguishing.

Cooling sub-system

The performance of the lighting system is improved by cooling each
lighting panel individually, so that the lighting spectrum is kept constant.
The sub-system assures complete air recycle 60 times/hour and the
dome temperature within 15° and 25°C and 50% humidity for a
comfortable and safe test environment.



