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ABSTRACT

Aircraftlightsareusedforsafetakeoffandlandingatthenight,taxingontheground

andtoavoidthecollisionintheair.Aircraftlightingsystemprovidesilluminationforboth

exteriorandinterioruse.Lightsontheexteriorprovidesilluminationforsuchoperation

aslandingatlight,inspectionoficingconditions,andsafetyfrommidaircollision.Certain

speciallights,suchasindicatorandwarninglights,indicatetheoperationstatusof

equipment.

ExternallightconsistofLanding,Taxi,Navigation,Beacon,Anti-collisionstrobe

andwinginspectionlights.ControlofLandingandTaxilightisprovidedbyswitcheson

theLANDING LTS panellocated ontheoverhead panel.Allotherexternallight

controlledbyswitchesontheEXTERNALLTSpanel,alsolocatedontheoverheadpanel.

NavigationLight:-NavigationLightareusedtogivetheposition,headingand

status.Navigation light is Red on Port wing(Left Wing) and Green on

Starboard(rightwing).

Strobe/Anti-collisionLights;-StrobeLightsareusedtoavoidtheaccidentof

aircraftarealsoknownasanticollisionlight.Thestrobelightsisofwhitecolorina

flashingstate.Itisusuallymountedonthewingtip.

LandingandTaxiLight:-Landinglightsofsmalleraircraftareusuallylocated

midwayintheleadingedgeofeachwingorstreamlinedintotheaircraftsurface.

Onsomeaircraft,thelandinglightismountedinthesameareawithataxilight.A

sealedbeam,halogen,orhighintensityxenondischargelampisused.

BeaconLights:-Beaconlightsareflashingredlightsfittedonthetopandbottom

fuselageofanaircraftusuallyonlargerpassengeraircraft.
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INTRODUCTION

Virtuallyallaircrafttypesarefittedwithexternallightsofsome

description.Thetype,purposeandcomplexityofthelightingsystems

installedontheexteriorofaparticularaircraftvaryinaccordancewith

itssize,roleandnormalflightenvironment.Externallights,ingeneral

terms,serveoneofthreepurposes:

tomaketheaircraftmorevisibletootheraircraft,

toimprovepilotvisibilityduringcriticalphasesofflightor
 toprovideilluminationforsomeotherspecificpurpose.

Aircraftlightingsystemsprovideilluminationforbothexteriorand
interioruse.Lights on the exteriorprovide illumination forsuch
operationsaslandingatnight,inspectionoficingconditions,andsafety
from midair collision.Interior lighting provides illumination for
instruments,cockpits,cabins,and other sections occupied by
crewmembersandpassengers.Certainspeciallights,suchasindicator
andwarninglights,indicatetheoperationstatusofequipment.

Notethatthereisoftenoverlapintheutilityofsomeoftheexternal
lights.Asanexample,landinglightsgreatlyimproveapilot'sabilityto
seetherunwayduringtakeoffandlandingbutalsoenabletheaircraft
tobeseenbygroundpersonnelandbyotherairbornetraffic.

Position,anti-collision,landing,andtaxilightsarecommonexamplesof
aircraftexteriorlights.Somelightsarerequiredfornightoperations.
Othertypesofexteriorlights,suchaswinginspectionlights,areof
greatbenefitforspecializedflyingoperation.

Planesareequippedwithavarietyoflightsthatareusedfor
navigation,safety,andtoimprovevisibilityduringflightorwhentaxiing
ontheground.Theexternallightsonaircraftfallintotwogeneral
categories.Thefirstisnavigationlightsorbeaconsthatarealways
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illuminatedwhiletheaircraftisinoperation.Asecondtypeincludes
takeoffandlandinglightsthatareusedtoimprovevisibilitywhenthe
planeisclosetoorontheground

AIRCRAFTLIGHTS

Mostoftheaircraftsareequippedwithavarietyoflightsthatareusedfor

navigation,safety,andtoimprovevisibilityduringflightorwhentaxiingonthe

ground.Theexternallightsonaircraftfallintotwogeneralcategories.Thefirstis

navigationlightsorbeaconsthatarealwaysilluminatedwhiletheaircraftisin

operation.A secondtypeincludestakeoffandlandinglightsthatareusedto

improvevisibilitywhentheplaneisclosetoorontheground.Severalofthese

lightsarediscussedingreaterdetailbelow.

1.Navigationlight

2.StrobeLights/Anti-CollisionLight

3.LandingLight

4.TaxiLight

5.BeaconLights

 NavigationLight:

A navigationlight,alsoknownasarunningorpositionlight,isa

sourceofilluminationonavessel,aircraftorspacecraft.Navigation

lightsgiveinformationofaircraft’sposition,heading,andstatus.Their

placement is mandated by internationalconventions or civil

authorities.Navigationlightsarenotintendedtoprovideillumination

forthecraftmakingthepassage,onlyforothercrafttobeawareof

it.
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Figno:-1

Aircraftoperatingatnightmustbeequippedwithpositionlightsthatmeetthe

minimumrequirementsspecifiedbyTitle14oftheCodeofFederalRegulations.A

setofpositionlightsconsistofonered,onegreen,andonewhitelight.

Onsometypesofinstallations,aswitchinthecockpitprovidesforsteadyor

flashingoperationofthepositionlights.Onmanyaircraft,eachlightunitcontains

asinglelampmountedonthesurfaceoftheaircraft.Othertypesofpositionlight

unitscontaintwolampsandareoftenstreamlinedintothesurfaceoftheaircraft

structure.Thegreenlightunitisalwaysmountedattheextremetipoftheright

wing.Theredunitismountedinasimilarpositionontheleftwing.Thewhiteunit

isusuallylocatedontheverticalstabilizerinapositionwhereitisclearlyvisible

throughawideanglefromtherearoftheaircraft.

Inadditiontotheredandgreenlights,mostplanesarealsofittedwithother

steadywhitenavigationlightsinvariouslocations.Largeairliners,inparticular,

willoftenhavesuchlightingonthetrailingedgeofeachwingtip.Theselightsare

alsosometimesplacedalongthetrailingedgesofthehorizontaltail.Another

popularlocationisattheveryaftendofthefuselageoratthetopofthevertical

tail.

Oneoftheselatterlightsplacedalongtheaircraftcenterlineisespecially

commononsmallerairlinersandcommuterplanes.Whateverthelocation,the

purposeofthesesteadywhitelightsistoimprovetheplane'svisibilityfrom

behindtheaircraft.
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Applications:

o Navigationlightsgivestheinformationofaircraftposition,headingand

status.

o Whentaxingorflyinginthenightwhenitismoredifficulttotellthe

directiontheplaneisgoingwithoutthem.

o ThePositionlightshowsyourpositionandrelativedirection.

o Makeitpossibleforanoutsideobserver,suchasthepilotofanother

aircraft,todeterminewhichdirectiontheplaneisflying.

 StrobeLights/Anti-CollisionLight

Ananti-collisionlightsystemmayconsistofoneormorelights.Theyarerotating

beam lightsthatareusuallyinstalledontopofthefuselageortailinsucha

locationthatthelightdoesnotaffectthevisionofthecrewmemberordetract

from thevisibilityofthepositionlights.Largetransporttypeaircraftuseananti-

collisionlightontopandoneonthebottomoftheaircraft.

Usuallymountedatthewingtipsand,possibly,atempennageextremities,strobe

lightsproduceanextremelybrightintermittentflashofwhitelightthatishighly

visible.Thelightisproducedbyahighvoltagedischargeofacapacitor.A

dedicatedpowerpackhousesthecapacitorandsuppliesvoltagetoasealed

xenon-filledtube.Thexenonionizeswithaflashwhenthevoltageisapplied.
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Figno:-2

Applications

o TheStrobelightisasafetylighttowarnotheraircraft,especiallyin

congestedareas.

o Awhitestrobelightissecondtypeofanti-collisionlightthatisalso

common.

LandingandTaxiLight

Landinglightsofsmalleraircraftareusuallylocatedmidwayintheleading

edgeofeachwingorstreamlinedintotheaircraftsurface.Landinglightsfor

largertransportcategoryaircraftareusuallylocatedintheleadingedgeof

thewingclosetothefuselage.Eachlightmaybecontrolledbyarelay,orit

maybeconnecteddirectlyintotheelectriccircuit.Onsomeaircraft,the

landinglightismountedinthesameareawithataxilight.Asealedbeam,

halogen,orhighintensityxenondischargelampisused.

Taxilightsarenotdesignedtoprovidethedegreeofilluminationnecessaryfor

landinglights.Onaircraftwithtricyclelandinggear,eithersingleormultipletaxi



13

lightsareoftenmountedonthenon‑steerablepartofthenoselandinggear.They

arepositionedatanobliqueangletothecenterlineoftheaircrafttoprovide

illuminationdirectlyinfrontoftheaircraftandalsosomeilluminationtotheright

and leftofthe aircraft’spath.On some aircraft,the dualtaxilightsare

supplementedbywingtipclearancelightscontrolledbythesamecircuitry.

Figno:-3

Applications

o Landinglightsareinstalledinaircrafttoilluminaterunwaysduring

nightlandings.

o Landinglightsaredirectedbytheparabolicreflectoratanangle

providingamaximumrangeofillumination.

o Taxilightsaredesignedtoprovideilluminationonthegroundwhile

taxiingortowingtheaircrafttoorfromarunway,taxistrip,orinthe

hangararea.

o Taxilightsarealsomountedintherecessedareasofthewing

leadingedge,ofteninthesameareawithafixedlandinglight.



14

 BeaconLight

Beaconlightsareflashingredlightsfittedonthetopandbottomfuselageofan

aircraftusuallyonlargerpassengeraircraft.Theirpurposeistoalertgroundcrew

andotheraircraftthatanengineisstartingup,runningorshuttingdown,orthat

theaircraftisabouttostartmoving.

Somespintoproducetheflashingeffect,increasingthechancetheywillbe

noticed.Beaconlightsarebrightenoughtobeseenfromtheground,andcanbe

usedtoidentifyaircraftfromthegroundindarkorovercastconditionswherethe

planeitselfisn'tcompletelyvisible.

Figno:-4

Twobeaconlightsarefittedtoaircraftnearthecenterofthefuselage.Oneis

locatedontopofthefuselageandtheotheronthebottom.Theselightsare

coloredreddishorangeandrotatetoproduceaflashingeffect.Thebeaconsare

turnedonjustbeforetheenginesarestartedandtheyremainactiveuntilthe

lastengineisshutdown.Thebeaconshelptoserveasasafetywarningto
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groundpersonnelthattheenginesareoperational.

Application

o TheAircraftBeaconLightsareredincolorandeitherflashorrotateto

provideapulsatingwarninglights.

o Thebeaconlightsisnormallyturnedonpriortoenginestartandturnedoff

afterengineshavebeenshutdown.

o Constantlyworkingbeaconlightshelpthegroundengineersidentify

whethertheaircraftengineworksproperly.

Figno:-5



16

COMPONENTSUSEDINPROJECT

TheproposedAircraftLightingSystemwillinclude:

 Plywood

 Led(LightEmittingDiode)ofRed,WhiteandGreencolors.

 TwoTransformersof4Vand12V.

 5ToggleSwitches

 SingleconductorWireforConnection

 PrintedOutlineofaircraftdiagramof“A1Size”.

DetailedDescriptionofComponents

Nowwearegoingtodiscussthedetailsofthecomponentsthatwehave

beenusedinourprojectonebyone.

Plywood

Wehaveusedthe12mm plywood.TheSizeoftheplywoodis3ft*2ftofour

project.

Led(LightEmittingDiode)

Alight-emittingdiode(LED)isasemiconductorlightsourcethatemits

lightwhen currentflows through it.Electrons in the semiconductor

recombinewithelectronholes,releasingenergyintheformofphotons.

Thecolorofthelight(correspondingtotheenergyofthephotons)is

determinedbytheenergyrequiredforelectronstocrossthebandgapof

the semiconductor. White light is obtained by using multiple

semiconductorsoralayeroflight-emittingphosphoronthesemiconductor

device.

 Anode:-Theanodeisnowdefinedastheelectrodeatwhich



17

electronsleavethecellandoxidationoccurs.

 Cathode:-cathodeastheelectrodeatwhichelectronsenterthecell

andreductionoccurs.

Figno:-6

InthisprojectwehaveusedRed,White,GreenLeds.WhereRedledsindicates

BeaconLightsandtwoNavigationlight,WhiteLedsIndicatesStrobe/Anti-collision

lights,LandingandTaxingLightsAndoneNavigationlight.GreenLedsIndicates

NavigationLights.

Transformers

Atransformerisapassiveelectricaldevicethattransferselectrical

energyfromoneelectricalcircuittoanother,ormultiplecircuits.Avarying

currentinanyonecoilofthetransformerproducesavaryingmagneticfluxin

thetransformer'score,whichinducesavaryingelectromotiveforceacross

anyothercoilswoundaroundthesamecore.Electricalenergycanbe

transferredbetweenseparatecoilswithoutametallic(conductive)

connectionbetweenthetwocircuits.

TransformersaremostcommonlyusedforincreasinglowACvoltagesathigh

current(astep-uptransformer)ordecreasinghighACvoltagesatlowcurrent(a

step-downtransformer)inelectricpowerapplications,andforcouplingthe

stagesofsignalprocessingcircuits.Transformerscanalsobeusedforisolation,

wherethevoltageinequalsthevoltageout,withseparatecoilsnotelectrically

bondedtooneanother.
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Figno:-7

Wehaveusedtwotransformersinthisproject

 4V

 12V

4Vtransformerisusedtooperatethelandinglights,Taxinglights,

Navigationlights.

12V TransformerisusedtooperatetheStrobe/Anti-collisionLightand Beacon

light.Thoughthestrobelightandbeaconlightareflashing/blinkinglightssowe

havemadethesmallcircuitstooperatetheledsinflashingconditions.

ToggleSwitches

Atoggleswitchortumblerswitchisaclassofelectricalswitchesthatare

manuallyactuatedbyamechanicallever,handle,orrockingmechanism.

Wehaveused53PDTMiniToggleswitchesinourprojecttooperatetheleds.

Figno:-8(a) Figno:-8(b)



19

SingleConductorWire

Singlestrandedwireismadeofmultiplethinstrandsofwiresthatform

togetheroneconductor.Thestrandeddesignoffersflexibilitythustheyare

suitableforapplicationswherewiresneedtobebentortwisted.Electrician

preferstrandedoversolidbecauseitiseasiertoroutethroughpipesinwalls

duetoitsflexibility.

Figno:-9

Strandedwireisusedwhenhigherresistancetometalfatigueisrequired.Such

situationsincludeconnectionsbetweencircuitboardsinmulti-printed-circuit-

boarddevices.
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PRINTEDOUTLINEOFAIRCRAFTDIAGRAM

Wehaveusedtheprintedsheetofaircrafttodothisproject.Thesizeoftheprint

isA1size.ThesheetshowsthetopviewoftheaircraftandFrontviewofthe

aircraft.Theprintedispastedontheplywoodsheet.

Figno:-10
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PROJECTPROCEDURE

i. Procedureofourprojectisfirstwehavetookasheetofplywood

andcutinthesizeof3ft*2ft.

ii. AfterCuttingthesheetwehavepastedthePrintedsheetofthe

aircraftonthatpanel.

iii. Afterthatwehavewehavedrillthepanelonthepointswerewe

aregoingtoplacetheledtoshowthelights.

iv. TheledbulbareusedinthisprojectareincolorsRed,Green,

andWhite.Wereredledisusedistoshownavigationlightson

portwingandbeaconlightsonthefuselage.Whiteledisusedfor

strobelight,landing,taxingandnavigationonthetailofthe

aircraftandthegreenledisforNavigationlightsonthestarboard

sidetheaircraftwings.

v. Usedthe53PDTminitoggleswitchestooperatetheledlightsin

onandoffcondition.Fortoggleswitchwehaveusedafabricbox

covertoplacetheswitchonit.

vi. Wehaveusedthestandardwiretogivetheconnection.

vii. Tooperateandtomakethestrobeandbeaconlightinflashing

conditionhaveusethe12Vtransformerandwehave4V

transformerforNavigationlights,LandingLightsandTaxilights.

viii. Alltheconnectionintheprojectisserieswehavemadeone

circuitdiagramwhichshowstheconnectionandwiringofthe

project.

ix. WeHaveusedtheACSupplyasthemainSourceofcurrent(I).

x. ThelightswillbeoperatedbyTogglesswitchtoindicatethe
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specificlightshavebeenshownthisproject.

xi. Themainpurposeoftheprojectistoexplainthestudentswhere

aretheaircraftexternallightslocatedandtoexplainwherethe

lightshavebeenlocatedontheaircraft.

PROJECTCIRCUITDIAGRAM

CircuitDiagramFigno:-11
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i. Circuitdiagramexplaintheconnectiongivenintheproject.

ii. Aswehavementionedaboveintheprocedurewehaveused

ACsupplyasthemainsourceofsupply.

iii. Wehaveusedthetwotransformersof4Vand12V.Asthe4V

Transformerisforthenavigation,Landingandtaxinglightsand12V

transformerisforthestrobelightandbeaconlights.Inthis

projectconnectionareinseries

iv. Asthetransformerflowthecurrenttotheswitchandwhen

switchisoperatesInonconditiontheledblinksandoffcondition

theledswitchoffs.

v. Themainuseoftransformerinthisprojecttocontroltheflowof

current.IfthecurrentflowsinthehighVolttheitcanFusethe

leds.Sowehaveusedthetransformer.

vi. SoasshowninthecircuitthecurrentisflowfromtheACsupply

tothetransformersfromthetransformerthecurrentisflownto

theledsandtheledsstartedblinking.

vii. On12Vtransformer2switchesareoperated.

viii. On4Vtransformer3Switchesareoperated.

ix. Theinputoftransformerishighsothetransformerhelpsto

reducethecurrentflow.

x. Aftercompletionofalltheconnectionwehavecoverthepanel

formsideanbackthoughtheconnectionshouldnotcauselose

contact.
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CONCLUSION

InthisProjectwehaveshowntheAircraftLightsSystemandtheusesof

lightsonaircraft,wehavetriedtoshowthepurposeoflightsusedonthe

aircraftandhowtheyareoperatedonaircraftwhileaircraftisonground

andflying.Wehavealsoshownthesimplecircuitwhichiseasyto

understandthemotiveofourproject.

Inthisproject,wehaveshownexternallightsofanaircraftwhichareas

follows:-

1.Navigationlights

2.Strobe/Anti-collisionlights

3.Beaconlights

4.Landingslights

5.Taxiinglights
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