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ABSTRACT

This co-operative education report discusses about the obstruction Light for Heat
Recovery Steam Generator (HRSG), this system has been installed and used to specify the
location of air transportation but there are difficulties to repairing and maintaining because
when the system damaged, there will be high maintenance cost and a time consuming.
Therefore, the simulate obstruction Lights where the working model must follow the
requirements of The Internal Civil Aviation organization. The obstruction Light Model was
constructed by using Arduino Uno R3 for control circuit, together with the LDR sensor and the
solid state relay. The efficiency of the system was improved by coding a program decrease
Debounce of system and can adjust duty cycle of flashing in order to guide the improvement

obstruction light process before actual installation in the future
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Light Type Colour {{lash rate) SO0 ed'm” | 50-300 cd'm? 30 ed'm~ {c) 107 {e) SRS 20 (D 6 10
vpe A Red Vized N'A 10 mam O mnm 10 1 mnm | 10 mnm
{lixed obstacle) (g} (g)
Low-intensity, Type B Red Fixed NA 32 mam 32 mnm HY 2 L 32 mnm | 32 mom
{lixed obstacle) (g} ()
Low-intensity, Tvpe C | Yellow Blue Flashing N'A Aomosmeh) | AOmam(by | 12°¢h)y | o | ] B e
(mabile obsiacle) {a) {60-90 fpm) 400 max 400 max
Eovweintensty, Type 1) Yellow Flashing N:A 200 mnm (b) | 200 muom (b) | 127 (1)
Follow-me Vehicke {60-90 {pm) 400 max 400 mus
Medium-intensity, White Flashing 20000 (b} 20000 {h) 20004b) | 37 mnm | 3% max | 300 mam | 0% mam
Type A {20-64) fpm) + 23% 2 258% © 25% 75% max
Medium-intensity. Red Flashing NA NA 2000 (b) 3 mnm S0% mnm | FOO™ mam
Tvpe B (20-64 {pin) 1 23% T5% max
Medinm-intensity, Red Fined NA NA 2000 (h) | 3" mom - 0% | EOO man e T
Type © i £.25% 75" mux
High-intensity. White Flashing 200 000 (b} 20000 (b) 2000 (b) -7 3% max | 30% mum | F0O% mnm
Tvpe A [EUNCIRT & 28% ¥ 25% = 25% T5%s mars
High-iniensity. White Flashing 100 000 {B) 20000 ¢b) 2 (W {b) 37 32 max | 30% mom | FOUP% mom
Type B8 (40-60 fpm) + 23% t 25% % 25% 73% max

Noteo Flis table does not nclude recommended horizonsal beant spreads, 6.3.32 requdres 3607 coveruge smound an obstacle. Pherefore, the mumber of lights meeded w
meel this reguirenent will depend on tine horizontal beam spreads of each light as well as the shape of the obstacle. Thus. with navrower beam spreads, mare lights will be
regiingd. -

a}p Seeh 325

b} Eleetive intensity, as determined in secordance with the emdmnie Design Manad, Part 4.

¢} Beam spread ix defined as the mgle between two dircetions in a planc for which the intensity s equal 10 309 of the fower tolenmce value of the tntensity shown in columns
4. 3 and 6. The beam pattern is not necessarily symmetrical about the elevation angle at which the peak intensity nccurs.

d} Elevaton {vertival) angles ane referenced 1o the horizontal,

<} Imtensity at any specified horizontal rdial a5 a pereemtage of the acwual peak mtensity a1 the same mdial when operated a1 each of the intensitics shewn in columns 4, 3
and 6,

B Intensity at any specitied horizontal radial as a pereentage of the lower toferance value of the inwensity shown in eolumns 4. 5 and 6.

g} Inaddition to specified values, fights shall have suflficient intensity o ensure conspicuity at elevation angles between « 07 and 507

hy Peak intensity should be Jucated at approximately 2.5 vertical.

i} Peak intensity should be located at approxtmately 17 vertical, tpa o flashes per minute: N'A - not applicable
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2.
conical surface

3.agneluvausenimdaeasdslunisiiueinia sungusnenisiiueinia wavaendsdia
1214 (Obstacle Free Zone) = NFZ »11881¢ #2301n1ALile the inner approach surface,
inner transitional surfaces, balked landing surface uardauvas strip MaousoulaeAud
wanil %'!alaigﬂLLmqmqumaﬁaﬁmmwﬁaajﬁuﬁimquaﬂmﬁmqlﬁmLLasﬁaﬁLLmﬁ’nVLéfdwﬁ

ududmiuinguszasdnisifiueinia inner approach surface
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1luansdeinuane Anudiugs ol A wanefl Tiuansdsinannsduninsewsu 40-60 ASwe
W AALTLES 2 Uauusaiiiou +/- 25 % vihyuluwwuass 3-7 ser Sanuduuadldify 3
% 93s -10 84PN WAL 50-75 % 91 -1 BIAT Uay 100 % Tyu 0 v Tumounansiu uay 2

niuusafeu Tuneulndan wazanudunaslunaunansfulisiingi 2 wuusadieu +/- 25%
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5 1 1% A o 5 = 1% 1
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AuuasALEasH (Arduino Shield) UszLnnang (9 “wsmgﬂ‘ﬁ' 2) 191 Arduino XBee Shield, Arduino
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Arduino wandeuluswnsunaiuaalalae
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2.3.1.2 E‘ULLUUﬂ'ﬁL%‘EJ‘L!I‘U’SLLﬂ’ﬁJUu Arduino
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. Auto Format Ctri+T
Archive Sketch
Fix Encoding & Reload |
Serial Monitor CHItShIM e

sketch_oct1 74

5 s ©  Arduino Uno
Board ! » Arduinc Duemilanove w/ ATmega328
Serial Port L4 Arduino Diecimila or Duemilanove w/ ATmegal68
: Programmer 9 Arduino Nano w/ ATmega328
| Bum Bootioader Arduino Nano w/ ATmegal68
c Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)

U 2.8 \HBn3uUBsA Arduino 7158In13 upload

(ool Hep

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift«M |
| Board eed YN &
| Serial Port » V. com33 |
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e
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at led = 13
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void loop() { . b, b

3odm ICSP : dwndu USB interface
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Znterrupt |
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E‘U‘ﬁ' 2.12 Layout & Pin out Arduino Board (Model: Arduino UNO R3)

255



2.3.1.3 daudsznauniglu Arduino Uno R3
1. USB Port: lddm§usiaiu Computer Wilodulnanlusunsudn MCU wazsnelwlsiiuvesa
2. Reset Button: {ulu Reset Ténaiiladasmsli MCU Bunsvhanilvgl
3. ICSP Port w03 Atmega16U2 ({uwasaitldlusunsa Visual Com port uu Atmegal 6U2

4. 1/OPort:Digital I/O Asusv1 DO B9 D13 wananil U9 Pin agyime iy iRusie 1wy

Pin0,1 1w Tx,Rx Serial, Pin3,5,6,9,10 uay 11 1duwn PWM
5. ICSP Port: Atmega328 \Juwasaiildlusunsy Bootloader
6. MCU: Atmega328 «Ju MCU llduuuodn Arduino

7. 1/OPort: uananazidu Digital 1/0 ud? Jaldsuidu Yessudyaaeunden saudun Ao-

A5

8. Power Port: IWideavaauasaiiofninisaslnlinuisasnisuen Ysenaussurlniaes

+3.3V, +5V, GND, Vin
9. Power Jack: 5ulann AdapterImaﬁmﬁuagjswdw 7-12V

10. MCU wo3 Atmegal6U2 1y MCU fivimeifidy USB to Serial Tnp Atmega328 9 ¢

Ansiafiu Computer WU Atmegal6U2

Up¥n Arduino Nano senuuuanliivuiaidn waeldfuamuingl Wiuledlulasmoulnsiaed
LUBs ATmegal68 %301Uas ATmega328 (d5u 2.3 fu 3 mau%yaﬁau%ﬂﬁﬂdau) TUsunsuEnu
1UslmAsa UART 33UUSB to UART 1l 14 Mini USB \Heusefunaufiaimes AnasnAdInaadune
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d v ¢ o [ o] = 15 v | v vy )
12V L‘W@‘L‘Vi‘UaiﬂVI']Q']uvLm (Q']EJIWVWJ'] VIN) ﬂimﬁLL%aﬂﬂqﬂ'lw 5v agLLaOﬁT\JWEJL‘UﬂWLaEJVl‘U'l 5V

24



FuUledlulasmoulnsians ATmegal68 139 ATmega328
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9719)
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o539 Analog Input 6 WO
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a8 Bootloader
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2.3.2 Relay
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2.3.2.4 Solid State Relay
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@99eilsEUUnINg (Ground) uensanainduvilvaunsadeetun1ssniees (Short circuit) wagnis
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1.2 WUU Zero Crossing Type
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JUT 2.20 a9AUsENaULAYI99INUgIUYRY lwBAmASIAY WU Zero Crossing Type

Recommended By Value

Recommended Be [Power Bating Wi
Ty ‘ ;
W o B @ W 1 2V YW 32N
TLP3O2 B o % % )
137 R i Ty L [ Sy T
TLP304&Y 12040 {172) I20Q [142% T 2R L2}
TLP3022 ;
G L1445 EH { 21 TR 1
TLP3042 Uit e 5600 (1 2] T 8xu (1]
TLP3O23 o) ; :
BO0 (18D ¥ 154 3 8K RN
TLEFI043 3800 (18] 1 2KE {174 AHERD LY 2

P ' a = ¢ ¥ I3 ° u dl
NUN 2.20 azuinladnaansiaduuuil fosrusznau fidAtyRe Photo Couple Mduuuy Zero

Crossing Circuit , Main Triac k&% Snuber circuit

nsvhauweniesannsassunelsann nsmsUrdudaaauazussiulwiiigasis q Tusasnugy
71 2.21 Fanszualiiouag ussiulridihiinnasosivanaglsisingid Ay umuauiitoududu
UInua 9z vy 2alUu 99 ni 13 iU AC power L ugudFsaglinszualifrlualulsasivan (
Usﬁﬂgmicﬁﬁ‘uﬁaﬂ'jw Zero Crossing On ) LLasLﬁ'E)E%JiUUQJ’IMﬂ’JUQNﬁﬂEmL‘ETWLﬁuﬂu&jﬁ%ﬂu‘(gfﬂ
nazudlriinluasasivaniuiiisisozmiigluauiisgaiiuseiu AC power iluguiisazdnnszualuin
valunasTuansngmsaliiania Zero Crossing Off )

s
£ orered iagrial’ J__.l mmmmmmmmmm I ] WWWWWW

Vu SASAS ASAYAS P
=

ruia;c vy [l -hv‘ g3 104 ln (I
s ok
Twves Cruna wng o Hran Cevssiog CHE Zorw Cirn vt

a

JUN 2.21 sUmdudynyiaunazussnuliiinaninisviie1uresieas Solid State Relay WU Zero

Crossing Type

30



NauEWe Touugnslday

(1) A35l4 Heat sink sEUngANTUARAIAY SSR meynaTsazlinsldiiu 40 % wWu aseyly

40 A. laiesldiiu 16 A.(40%)

(2) MSIETALAUMAINITENING Heat Sink wagd2 SSR ipseun8ANNSaUNaudn SSR AU Heat

Sink
(3) msAnAsluy q dernAanewausaulan wisliinaugiszuienuiou
(4) 8laifl Heat Sink laiasldiiy 10 % vesANTEUAZIGR

(5) Amslaadnnunszualaliiiu 50 % vesriasdn seeynsulifiu SSR wuan SSR 40 A. aasly

s

#d 20 A. ¥iia FAST BLOW FUSES (fhduasuazaieisa)

2.3.3 MUY ULYDISULLES
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2.4 vaoalaloatUasuas (Light emitting diode , LED)

vaen LED (Light Emitting Diode) w3alaloailasuas yaniiafe lalen lalosdy
ey e el a v
gunsaldiannsedndvuindestinesnuuunazmivquiiannistnavesuseylnilnes onls
nseuanh lvaludemaieinaznunisiualufismessetudiuisnanaslelon Shaznuiedlelen
Pyiu1a1n@13nesaL (semiconductor diode) FeRAanEnvaIa1IAIFYINAaRUlANIT W19
oY
d1unaen LED 38019138091 solid-state lighting(SSL) tfugunsalansissiaiidsziny
N9 %‘"maaﬂuﬁhwaﬂimiamﬁaﬂmﬂinLUa’dLLaﬂuﬁNaLﬂﬂm%’mLLﬂU‘Lugﬂ‘uaaﬁLﬁﬂImqﬁLuaLezju(ﬁ
(electroluminescence)dvaduasil Waseanuiuiuagivesduseneumaaivesianidiilduas
1 v o [} " ] o o . . ! a
wWaswaalalndadredansitlalédn (ultraviolet) ¥29waIN NI (visible lisht)haz 399 UnsILI A
(infrared) g Wmunlalaalasuasiuiduauusn Ao Nick Holonyak Jr. usdsusemiaiusadidnvsn
= [RY) | ' a PN 3 1% Y
(General Electric Company)laglawmunlaloaUasuaslutiauasdunsivsadiuiazaunsoldauls
TuBejuRidunsausn e f.A 1962 9unseisniammssedl 1970 George Craford 9ldAnAY
LED #wided (ambenduiduasausnuazlanmuianuadnasd LED duasiardunsaudusig
Turaeusne dunaen LED 110 usausuendygralindicator light) lun1s5vinea1uves
gunsalliiuazedinnsednd wu u1ing tasesdna STunaoulnsa waznseinunsou udu
WSIEAvaan LED Tauie 18030 warldnszualidn desunndlaiisudiulSinauasioonun vinldly
nateudlyimuvaen LEDegwsaiilas 1nusnisunlvdlnuiou fe Suns dumdes seunladnig
a Y aa v 9 ¥ o I A o a o% & v 2 = ° )
ARAUIT N1Sas1aviaeali @ty U Ae AdeinavinRkukaslonawninududy Feiinnstunldenu

nawnuvaanlwivdnduegreaiedansd T dunasnilnugnneg sauield Wulwiudeudannisaas

& RGB
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2.4.1 Tassadravasnlalonila e

LED Chip

Cathode Lead
| Silicon Submount

Thermal Heatsink

Outer Package
Bond Wire

JUN 2.27 lassairaviaenlaleniduuas

1. LED module 91aUsznaunhay LED iafied wienatsudasiuduluusaieniu Loy
LED usagidinusznausiedy (chip) vedansnaiadl Aagiu kavrdmsulddenuisasyivun viu

& 9 a R ¢ Aa o ' a ¢ & o F S )
\nAeuseYananendisdu (epoxy resin) Nfidnwuglusdlamileuaud iWetasiududiunalud

LEDULa¥AIRUANIANIINITNIZAELLAS

sUfl 2.28 LED module

2. Driver WugUnsaldidnwselind viwihi wasuszaunszualnihanunasindalni
NnUunagditdesasnaudnengdivaen UonNUUTIAIUANANNTLILAS Tagn1sABUAINLA

v 9

LLﬂS%ﬂM’D%ﬂ?WNﬂ’jN%@\iLﬁW LED
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SUA 229 LED Driver

3. Heat sink {ugunsalszuieanudousinviaen LEDFnaNMNITIzU18nnuiouiuey

Ve NI SIRAIVBRIEN

E‘U‘ﬁ' 2.30 Heat sink

2.4.2 Kann1sNNNIUVaIan LED

dodaaingln nszualndihazeiu driver Weowlaswiinszuaadulmiulnihnssuanse
LLaxLUSsuﬁ]'}ﬂﬂ’nmmﬁ’ﬂa‘lw%dqlﬂd AueAng i Meeuties Usvanm 2.5-3 Thasuadis
SnediTUveaon LED Feliftesithunlnauasuelunvingy Tnovaen LED aziinszualniinlva
NIUREUN Useaned 205iadweuy

TusTuvedLED ‘LJiBﬂEJUﬁ’]I’Jﬂﬂ’lﬁﬁ!\iﬁﬁﬁ’l‘a‘jﬁﬂi@u%ﬂ%ﬁﬂ P (Positively changed material)
flogrinannansfissathdauseqauaiia N (Negatively changed material) idntios gatieniisensis
(junction) Wiovaesnszualniiriumase LED 6\’313"1LL@IumﬁwlﬁJﬁu%’j’mssqmﬂLLazﬁfsﬁWLmeMﬁu
%ﬁﬂisqaﬂﬁmmuﬁmﬁaﬂizqmnuaxﬂszqaum%uﬁ’uﬁia&Jsia'suaqmsﬁ@ﬁ”;ﬁ'\ﬁgaaawﬁmﬁ%ﬁ’uéf’s

AULAYAENAENIUDDNUNUSUYDILEIAINITUSENI “mﬁﬂ‘[m@jﬁmamuﬁ” Y ANALAIEI NSNS0

Auntihinaen Fellgamaiilunsyinuiivszana 25 ssrwades draaumgiguiuly uwasained
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PPNUNATARAILAIINYADA LED Tdnwaiewsoanluiiamiaien udlunsifosnisliuainszaigeenly
d % A & g v ¢ o ¢ vy A4 v v oa
yuuAuvsanuinTufayldgUnsalnsaunaen LED ludnwazvoaud(package) Liiataduiians
YDININTZALUES
waen LED annsalalnlaviuiilddesddszaznalunsyafamilounasnldfidosinnld
2 a ¢ Ay @ o e @ v vy
vaen vsenaonfay1sanAelTuLsIuiwnily vaen LED awisausumnudy  vesiaslase
gunsalvilu (dimmen) lngduegiviunaraunsalmunuiiassiomsavdey  Ihudlaneudonld
Uagtumelulagvaenlalonildaias (LED) lognigaiinnieniimesudszansainnis
Tiwdau UszAvsamanuyan uazdsendanimasalnuuusaiy vilivase LED iudidenduy

TuUNITUTENTANGIUAULEIATI Yaon LED Alglunasln wasadnsuuviesauuiiongnisldany

1% '
2 &£ o

11N 50000 Al (Fusdiiumsldeu) Feunn11018ns YN vaealuAgunuiulods fed

Wi uazvaon LED duilrdesthgaasanufsunasnisnnimasnladsumiusulogs

2.4.3 pruaniavamiaenlalaniua ey

1) ognsldeuvemaenlalowdwaszfiongnisldeuunniiasnudndu 9 50,000

— 100,000 F2lus
2.) UsznSnmuesvaenlaleaUatuas 70 - 150 guiusioing
3.) TWgaumndvosuas 3,200K - 6,400K uazlimeugndesussdgeianiiss — 90

4) s1mvesgunInlAaulags
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e Low High
Incandesc Mercury
Light Technology Pressure Pressure LED Light
ent Light Vapor Light
Sodium Sodium
10,000 - 12,000 - 12,000 - 50,000 -
Life Time(hrs) 1,000 -
18,000 24,000 24,000 100,000
5,000
Lumens per watt 80 - 180 45 - 130 13 - 48 70 - 150
11 - 15
3,200K -
Color Temperature 1,800K 2,000K 4,000K
2,800K 6,400K
CRI (color rendering
0 25 L5 =55 85 - 90
index) 40
Up to 15 Up-te 15 Up to 15
Ignition time instant
Instant min min min
Very
low CRI with | inefficient ,
Very low CRI with
yellow light Generate relative
inefficient | yellow light
Consideration , Contain ultraviolet | higher initial
, short life , Contain
mercury radiation , cost
time mercury
and lead contains
and lead
mercury

A a a = v |
ANTNN 2.3 G]'ﬁ'NLU?EJ‘UW]EJUWlﬂIaﬁJﬂ"ﬁSLMWJ'IQJﬁ'J"N

NnToyavenasnusazdaninisned 2.3 aeiulsin lugafivaon LED dalsdiduiidua

waeavialnguauiulegazgnldadioumn

[

PEGMEE]

lunimgeamnssudlefiouiunasnvindug

Lﬁ'mmrmaamlﬁﬂ'wizﬁw%qumuﬁmmﬁﬁquﬁmﬁwﬁ’umaamié’ LagnannAuaulausean

feudiezdussansamidssnindeifisutunasslniounusiulos waviaealafeum1unuleged
Iir1mugndeswesduinnimasalafenausules uazergnsldanudigadndae faiunasn
vilndaduiifonldinn  doudenasn LED 1ddnandunum \esannuszAnsamitgands s
nsumsliauadne amugndeswesduarengmisidauliisuiinisivasn LED anldifely

AEIUMsIdvaealufsunusulegaminiy
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2.5 Debounce

apduudegmeiualgguiuy LAAIMINLIIL I UNANLANWUENITNAIEAIUITADILLUN

Y

Ieduaindnavasy (Push button) uay alndidalnyg luuadmnduunaumirdudavesaing

<,

wan isezuvsaEindlaidu and 1 way 2 wihduda vedliinasduadedludnuaslainiuinidu

a

a3n% Mechanic d1r19A9edtyn1n1s Bounce vesdryasivdu Fudlednisurainduideriniu

o

1435 Digital Mheumesanusaguds envssiliiinadanaialunisuszananals dsduienansiils

Favintuiieaiurednumraasaing n13 Debounce g Iailazn13¥112495 Edge Detection 9e/19

d1e wieldnsraduvevdyauuTunaziadty

Bounce Bounce

off On Off
JUN 2.31 n1siiin Bounce Uosdyann

a

Bounce fie dyqaiinTuainmsinisnaduusasasy Wenavuntdudanyian sduels

i Y
v v W a £ a (Y

Autudeliuuuaidng g liiindyauiduies vie fre dygraliids dsaviilaendiesnly

(%

Tuanaedeu Feeedin1svh Debounce Tuelasiumnnisalnaziindu

=D

Switch contacts
bouncing

| i
; I |
Switch closed open
Switch Position
Ov

JUN 2.32 msifin Bounce vo3dtyayns

9n3Ueule31939 Switch Contracts 924inn1s Bouncing 19a3iian1s (Un w3e TUn
F9 ndn1MsuLes Debounce v aymstugnaiiuvesdyaraiuliisesq audyyudulin

ms*ﬁqLLﬁﬁaﬁﬁammmwaagUﬁaa&ha \eAndnuasiinaugneedliaainafen

39



uni 3

a o

A5ANTUUIY

gadraedliudaeudmivddenniesiudnlouranaudeumdeiis (obstruction Light for
HRSG Stack) finguszasdiieaiiyadiaesdmivyaliuinfoulnsusznoumeymeasmunuuay
yavaenlnydalalaniUdsuas (Light Emitting Diode : LED) Tngazldyansasmunuisznaulufae

Arduino Uno R3, Solid State Relay Wa¥ LDR Sensor lngiisnuayidensdl

3.1 Anwrdeyadunaia

galnwdaAouiltognglulsslnivuecues iuymsastwdSagudve Philips Flash Guard

a

30008 Tnedi i uiin1sAndsag uS R uvuTeslaonad e udalevhainanudoumd ons
(obstruction Light for HRSG Stack) %uﬁmﬁmmﬁaﬁmamﬁwL%ﬂgﬂﬁﬁalﬁmmﬂﬁww WABIYIINIG
Wasugmeesmuatlviioun Sdsimguasdeddsvernarlunsddudduy d@Anlnsanis
yavemaotliudufioudmivvdeaniasindnlothanmindoumieds Wetuiedunuimduns

NRIULAL ARl UDUAR

3.2 ApTEEmndumailn

ﬂ;miwLL%&LﬁauﬁhﬂWﬁmumLmléfﬁmiﬁm?\ﬂ%ﬂmﬂu*&gmqﬂnsaﬂﬁ%%gﬂiu Philips Flash
Guard30008 Imaﬂwaiuﬂgmqﬂﬂizﬁﬁﬂszﬂauiﬂﬁa&J‘qﬁﬂ,ﬂulw Obstruction Light waz UasAMITAIVAL
Imaﬁmmﬁlé’wuLﬁ]aﬁaLﬁaLﬁmmmLﬁammammua%mwimu@mﬁuﬂsxﬂauﬁa&Jﬁuﬁwi:ﬁqlwﬁ ;
yomdlouvandeme un IC Hoe wiedymdug Fsannisldnmaaeudnneminauudlyniin
nAuseuluraziinnsiheudundn warlunsvhouvesyalunay 299sm1UBimesuaznle

wlasisvhauegnasnal JehliAnmiudeuarauuazamnandsiels
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3.3 AnwUuUUNTINY

£%
al o

dwsuzuuuumsinanuvesssuulvudadsuiiinsinuiudiunseidiosiusaeaaa lay

1993mvANinNkIsFe Uiz S umdyyIaIINTUeInTIadULEs (photocell) TiTausaUABULIA

[
1 @

wos Wedwdyaaliivinsmuaniannetegtuiivaunndeaiiieds lnadlowuessinnaiu
A Y o o 1o o v wilidiaiig e ¢ v 1% Y o o
anmeualadiuasnnrinduiaazlavinnuy lruswuniedudu o Tad willeuasdosninduda

Tagyhawhliiinussiunszuaadu 120 Lad iedsdyaalulmniasemuny

1 9/
a a a [ 1

dwiuleuliudaneunliinasaiaiu Tlwey 2 yiefelnudufiounseniuignfiafvoguu

vonUdsunieaniiinletiannanuseumieiiv uaslwudvfioudsnfiszgninseguiiaasmuansln

Y

nIenIu Relnudufeunuunsensuiiey 2 naeadiuuulass uay Inudufioudsnfiazfinds 5 naen

UsIugUUdeeRUa19TeRwNn NIy 3.1

JUN 3.1 uansiunansiinaslnuduseudmivldenasssniiinlouininaudoundodic
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sUwuumMsvheuestuluaui

IULTATATINAL LAY

' 4 LY

UAINNN (NA954) ugaties (NAN9AL)
v A a 1o (72 =Y 10
Iluiasleunseniu)duas s livinau TWusaFlaunazwin)Zusne = Taiinau
% A a ° a L3
Inusaieunazndn)denn me inew TudaieunIeniy)@nn mm i
Inludafousssumn =) 13071197 TWuRIFIAUETHAN N P ORI

3.4 1aa99unsalluan1iznsineuas

lumsadsenaaedliulaewdmiulaennsostidalovianaufounieis asidunis
Trapsnsvihnuluanizasanourinisings Inegnigasildsiassannzmainudenld Arduino
Uno Tumsyszanawarnds finsasaduannzuadlaenisld LOR Sensor daunsuanwaldiduan

naoaln LED 2 vu19fe 40TAM 91U 2 ¥aon Warauln 14.5706 91u7U 5 a0 Laasvasn 94

[

sULuUNseuresssuuln Obstruction Light sziuged
IuTaiounTeWIU)ELAS Wnume waealn LED wuia 40 Sad 911U 1 viaen
Iudaiounsewsv)dwd uwnumey vaealn LED auin 40 308 571U 1 viaon
IWudeFoussTUAEY WnUAIY aealn LED vua 14.5 98 311U 5 naen

YPATAIUANALYNUTITOG lUNFBIAIUANIMETBUAUYAIRIAIUANTI
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3.5 a9yaAasliinuaesaIuAy

v

Mnyagluuunsyiauveslusinsuanansaeuyamdslviny Arduino lanadl

- Awuenesnililaadonnesn 3 4 uay 5 dmSudsduyiaeenain Arduino
wazimuandudygranneugedidund 5
const int ledW_Pin = 3;
const int ledR _Pin = 4;
const int ledY Pin = 5;
const int signalPin = 5;

int signalState = 0;

- MWueMWUsT971 lastDebounceTime tialdusaduAn Debounce vasdtyayo
WiounmMunA1szEzlaa1 Debounce dyanadlii 50 ms
long lastDebounceTime = 0;

long debounceDelay = 50;

- FaAwesvite 3 wesnues Arduino Useneulushe LED Amdes LED Auma uay LED 3
217
void setup() {
pinMode(ledW._Pin, OUTPUT);
pinMode(ledR_Pin, OUTPUT);
pinMode(ledY_Pin, OUTPUT);
Serial.begin(9600);
}
- fnuayunisyiau s signalState Suddinoaainisuires nieuitsliudns
ANIIIRLRDS
void loop () {
signalState = digitalRead(signalPin);
Serial.print("signalState = ");

Serial.println(signalState);
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- fvuadeuly winthaainissudugadmsiasualunanfiinnnintiananiad &
THdvioulusely Tnedeulvdnuniedreuadyyia drdrdyaiaminnia o
(naneiu) WdFeulunisvhauie Tln LEDAmAes s I LEDAWAs §u Il LEDAw
nsznsu anialhAuAnssudyanadusuds millis

if ( (millis() - lastDebounceTime) > debounceDelay) {
if (signalState >0) {
digitalWrite(ledY_Pin,HIGH);
digitalWrite(ledW_Pin,LOW);
delay(1000);
digitalWrite(ledW_Pin,HIGH);
delay(1000);
digitalWrite(ledR_Pin,HIGH);
lastDebounceTime = millis();
}
- fewadygraldlFanismun (haeiiu) TWheude 15l LEDAwEes #in T LEDA
uAs nsensu T LEDAw T siu snduldiiunssudaanadushuds millis
Else {
digitalWrite(ledY_Pin,LOW);
digitalWrite(ledR_Pin,LOW);
delay(1000);
digitalWrite(ledR_Pin,HIGH);
delay(1000);
digitalWrite(ledW_Pin,HIGH);

lastDebounceTime = millis();

a4



!
w
~

const int ledW Pin
const int ledR Pin = 4;
const int ledY Pin S;
const int signalPin = 5;

int signalState = 0;
long lastDebounceTime = 0;
long debounceDelay = 50;

void setup() {

e(ledwW_Pin, OUTPUT); // sets the pin as output
de (ledR_Pin, OUTPUT); // sets the pin as output

pinMode (ledY Pin, OUTPUT); // sets the pin as output

Serial.begin (9600);

pinMod

void loop () {

signalState = d
[/ ANNIDNAMNAIZADNANIADS

Serial.print ("signalState = ");
Serial.println(signalState); 1/ RRAPNZDISAILS
if ( (millis() - lastDebounceTime) > debounceDelay) {
if (signalState >0) { /7 nawil
digitalkrite (ledy_Pin, HIGH); 77 TAWRMADIAD. 31NSeN3D uoNsD

iigi:alﬂtite(ledW_Pin,LOW);
i v(1000);

italWirite (ledW_Pin, BIGH);
lay(1000);
gitalWrite (ledR Pin, HIGH);

lastDebounceTime = millis();

{/set the current time
else /] AaNAK

digitalWrite(ledY Pin,LOW); /1 WINEMADIGR 216 uanTEWAY
digitalWrite(ledR Pin,LOW);

2y (1000) ;

digitalWrite(ledR Pin, HIGH);

delay (1000) ;

digitalWrite (ledW_Pin, RIGH);

lastDebounceTime = millis(); //set the current time

-

o

Eﬂﬁ 3.2 LAAINISINADINTYINUYBILUSUATURNIY www.tinketcad.com
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3.6 AANITUIIY

~dwiutuneunsinvidunutu Tdualu 2 diufe yaaesmuau uay yavaenly

3.6.1 YAINIIAIUAY
dmiuynasAIUANilaUnIalfatl 1. Arduino Uno R3  2.LDR Sensor

3.50lid State Relay 4. Terminal 5. naovaas 6.a16l 7.9UnsniinTesiioduy

|

gﬂﬁ 3.5 wamsgunsad Solid State Relay
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YUADUNITVNYUIY

1.1¥ausie Arduino Wiy LDR Sensor Juga Solid State Relay way Terminal

(%
a

JU 3.10 UARINSYINTUNUY

2. MAADUNTAUNARA L NBINNTNAFDUNTT

JUN 3.11 uanensvinduau

3.U3¢NaUYANITAIUANTINUNADINTS

JUN 3.12 uanansviBueny

a8



EXPERIMENT BOX

[REENET]

(][] ][} ) ][] )

cEilre SN T S H

XOB TYNIFSI3L

(] =] ] (5] 3] [rw] [rm] 3]

SU 3.13 uanafansasnsinga
3.6.1 gaviaaalil
dmiuyavaenlnilgunsalisil 1.vaeali LED 40w 2waealy LED 145 W

3. WHUDTARAA

SUTl 3.14 uanagunsaiviaaal LED 40w

5UT 3.15 uansgunsaiviaeninl LED 14.5W
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UM 3.16 uansgUNInluNuBTAGAR
TURDUNITVINTUIY

L.oanHndeuieinseuyingIuTesaiaantn

JUN 3.17 uanen1syinduany

2 39VUIANINABIOULAY LNDFALNUDEARAAANVUIAVINAUKINEDY

JUN 3.18 Uanan1svinuau
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30N UBLARAA RYUIAWINAUTaealN e lURARS

o T
UM 3.19 uanan1sviniuanu

4. U32NaULHLDEARANLUINUNEBRINITNSDUADA183N Terminal W1iudvasa

JUN 3.20 Uanan1svnguY

5.3naelWlviansany sae Cable Tie wdouldvaoalumutirasaln

JUN 3.21 Uanansvinduu
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Eﬂﬁ 3.22 LamRNSAnaIvaenty

JUM 3.23 uanstuanuaieauysal
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undl 4

HAN1TIATIEVdaYa

4.1 3Lﬂsqzﬁ°ﬂ'm&a

lugutlanifunsinseideyavesgunsaisasaiuauegte Arduino Uno R3 Al43us

Y

QIUBUNNINGUNTAl LDR Sensor @srndyanaiionuls asifunistuiinduazmsuanidive s

ey
Foyeuradludiuves monitor vedlusunsu Arduino ’iuduveslusunsuiiladeuly

void loop () {
signalState = digitalRead(signalPin);
t ("signalstate = "); [/ WNWIDNAMNRIZNADNVNIADS

Serial.pr

Serial.println(signalState); £/ VawanaDueLs

JUM 4.1 uansdmedlusunsusuAdnygin

2} Autoscrot (] sbom tmestamp

JUN 4.2 wamaAdeyy aufisusnain sensor

= v =] o d a Y 2 v a o a ¢ v ' 1%
GZN‘Uf')ﬁJaVI‘U?J’V]']ﬂqiLiJiﬂULVIUUﬂUQZLUu‘UE’J%a 2 6129] FANBNINIIAAINEA E]Jda TUIN 1.7]@3{116

RV

wuulifinsida Debounce Au 2. degauuuiinisiida Debounce nsvaaeulagldgunsalde
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Ua3ANAABY Arduino Uno R3 waz LDR Sensor willoufiu 2 ganaaed vin1snadeunieuiu s

szgzLREINU w%’auﬂ'uﬁﬂﬂ'wLLazLLamﬁwﬁagaﬁaaLqumwchuIUiLms:J Microsoft Excel

void loop () {
signalState = digitalRead(signalPin);

Serial.print ("signalState = "); // RHAZDNANNRIZINDHALADS

Serial.println(signalState); THf WNV‘—!ﬂ"\"‘JD\!ﬂ'ﬁHUi
if ( (millis() - lastDebounceTime) > debounceDelay) {
>0) { /7 aawin
= (ledy_Pin, HIGH); // VANEMADIGL 21ATENAL UOWGTL
e(ledw_Pin, LOW) ;
1000);
talWrite (ledWw_Pin, HIGH) ;
(1000) ;
dig irite (ledR_Pin, HIGH);
lastDebounceTime = millis(); //set the current time
}
EI else // nanAL
lWrite (ledY Pin, LOW); // WAAMEDIGS 26D LaINTINAL

+

a ite (ledR_Pin, LOW);

7(1000) ;

g lWrite(ledR_Pin, HIGH);
ay(1000);

alWrite (ledW Pin, HIGH);

lastDebounceTime = millis(); //set the current time

SUT 4.3 wansaruvealusinsunuuliiingsiidn Debounce

U

void loop() {

signalState = italRead(signalPin);
Serial.print("signalState = "); /1 RAZDHATINAI A DINRIAD T
Serial.println(signalState); /£ WHAFZDISTILT
if (signalsState >0) ( [/ aawibk
d lWrite (ledY_Pin, RIGH); 7/ DAAAMADIAL 21N TEWEL UAISTL

te (ledW_Pin, LOW) ;
1000) ;
= (ledw_Pin, HIGH);
¥ (1000) ;

talWrite(ledR Pin, HIGH);

digitalWrit

else // nAwAL

te (ledY_Pin, LOW) ; /7 TAWAMEDIGR 2Nl LeNNSYNAL
irite (ledR_Pin, LOW) ;

1000);

lwWrite (ledR_Pin, EIGH);

1000);

talWrite (ledW_Pin, HIGH) ;

JUN 4.4 LARIAIUVDILUSLNSULUUNIM Debounce
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1 A u 1 o
ayuravnnanegeulutinisidsudyyianin 0 1 1 vse 11U 0 Avesdyayinddinig
wn 3 eluannzadsonainainaninwindes w3e 91nN1sviUvesgUnsal nisldyamdnisiida
[ o v cJ [ 1 L% £ 570 v o
Fayeyreu Debounce vihlvenisidsudyamegimunduanasls vinliguuuumsvitauiinng

waugLarU et auNdITu

4.2 Alg31elasenns

Tun159mvilAs e ulniL @ ouaInsUUa 09bA3 99N LT AlaUIINAIIUS BULUA 8714
(obstruction Light for HRSG Stack) lafin1sdnvidusuneaeuiiu tnedgunsalnmuamedmsuye
’NﬁmUﬂuﬁqﬂﬂiﬂfﬁ\iﬁ 1.Arduino Uno R3 2.LDR Sensor 3.Solid State Relay 4. Terminal

5. Na991935 6.a4781N 7.naealW LED 40W 8.v1aanln LED 145 W 9. uuezmdam 10.cable tie

11.9UnsallAT0dilodue

s18n1158UN 0] T | siewenhe (V) | 591159 (UW)
1.Arduino Uno R3 1 250 250
2.LDR Sensor 1 55 55
3.Solid State Relay 1 695 695
4. Terminal 1 0 0
5.Box 1 0 0
6.wire 1 0 0
7.Lamp LED 40 W 2 0 0
8.Lamp LED 14.5 W 5 0 0
9. Acrylic plate 1 0 0
10.Cable Tie 14 0 0
1,000

“* yaawe) 1Adenuie 0 vanefis deunsalnluldnneluntieanu *
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4.3 LUININITHAILINDUNS IHIIUIZ

dnsuyameaeulnududoudmivvaeuniesiuialouiainanuseumnteds ensldau

[

259lupunAnLsUaLLRYANLLALA 9L
4.3.1 Photocell

Tutagtinasmuaunldegdmsuliudaiou n1snsadudyainzld Photocell
Tun15n5193u Inewdieuseanu Magnetic Contractor Tun15fnr293s 1ae Photocell ddlmnuidstse

NUNUY Uag Wlug1uInna1 LDR Sensor lureasnagau

CONTACT |
C. CONTACT | 7 |
MMON - (ARM) 3]
£ [Ke=B34 ¢

{ Ml————1hsl 2
NEUTRAL 1 K7—-A-+

U 4.15 uansgunsal photocell Lagmsi¥ouse

4.3.2 AC/DC Converter

\Wosandyauan photocell Mldnanmniindnn1svinaude Welwulwesingiadu

anzuaadaiuasnnuinduiaazlivineu vlvsssuinetudu 0 Thas widlokasiosnindua

v

Uagvhmwhliiinaussiunssuaadu 120 1ad iedsdyaraluliyniersaivau Fddunisds

Y o 1

L P & @ v 6 = Y oA
UIBLVINUNIIAIVALDYNN Arduino Uno R3 9znodtUudyQ 1N Tzhan TILIInUaT 990990013

2

LUaIduUIMNINULIIAUNTEILEaaaY 120 I’)ﬁﬁ?Lﬂu‘UU’]ﬂLLiﬂﬁum‘)ﬂﬂi%LLﬁC‘]i\‘i IR DI NITLAL9RS

7]

AC/DC Converter
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4.3.3 Master / Slave Function

nashiudaisudmsvganageu lwieasnivan 1 2995UsenoUe3Y Arduino 1
f WAlUNIIAAAIRTIASIRNTEUURTE Rl Tnevinnisiiiuseuy Master / Slave lnamsdnyinsas
WNTULEN 1 g neudsulusunsuiiuinliaunsaadunisinaule iveaiunsaaaunisvinau

yo99UnTal 38 adunisldauiiessuvgunsaindnayluyiegontnse wazdnergnisldauves

aunsad

9

U 4.16 uanin1siwensio Master/Slave ¥84 Arduino

4.3.4 N133EUIUAUSDU

S

dwivaesiidenlidudussuninasdidnnsednd dsdadefidmaranisviniuves
gunsaifiiiuldtafeszuunnufeu smnufeuazaniiinannisinaennar wisenaidumiuieu
Mnanmwndon Fallymilinaunsoutlaldlasfieinauszuisonalituissmua wasing
Heat sink T#ifu Solid State Relay il a92855unemusau dwmaltnisvinnuueniasivssinsnm

£

G
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d3UNan1sIdeuazaLaUB LY

5.1 d5UNan153Y

lunisdavinlassnugaliududeudimsulasani esnidalowrainaiiusoundefs
(Obstruction Light for HRSG Stack) tetluuuimelunisiauiuasinfafuauasenielulseluila

wuowes luunildumsasuliiunmsulaefideldasulimudunmsulansialud

5.1.1 InqUszeA
lassnuyalnudineudinsulaannd aenidalounainad1us ouLnd o
(Obstruction Light for HRSG Stack) #imguszasAvanvasiasenisiieunYamszuuliuladoulne
T UnsalliivaneauiuauaInI Iy uvaL USRI ULUUN sAnsaTadsiflandunsvinnu
Tnganaldane,d1eson1stigssniueuian wazilunwmslunisfnwiiauinounisingea3ely

DUNAR
5.1.2 HANISANE

o v o 9 1 o o a 5 v <
lun1silassnugalnudaiaudmivldesniesindalounainainuseuwmd ens

(Obstruction Light for HRSG Stack) lafin1s@nwiiietanuuatunisinnslnudafiou wazmdadianis
Honldgunsalildvigusudtasdliuiadon nsaunsalfunldvindusmud Wugunsalimleie

deaInsen1sU3esnw wazliAnlganglunisvilaseanuiinldas anusafaniunanisviaula

lagnan1IAnwINUIITUNUNAREH A1u715avIUMIg UL UUNSYIOUREI Uiy
Furuau urdrgson1sUgesnulusuiaandluauailddneuaznisvngunsallunisgoudings
= e v o g vy i @ a dy o« o &
\osangunsalilduuaiunsav@elaazainlulseinalng s1edussuuifuiiaesiinisdsdoan

AnUssimalnefismguazldssaznaumlunisiasudum

=1
5.2 Ygymnusazuuamnslunisuilateyim

5.2.1 Wlesnmnadeudusunegeuiiisauysaiudivianiufinarsudeaildnaaaulsen
WazEINFABNITATIITUTEYA (Monitor) WWOATIVARUAIFYEYIUIIN LDR Sensor Auuinialuns

unleyynAe HendunaIvaaeuasiag 5-10 W19l FagaUNLANANNIY LazszezaIiLANeIaiu
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5.2.2 \lesannisiieuiisulusunsuneunagudald Code Debounce luasasmugu 1y
AsIUSBuTiBy Arduino wag LDR Sensor 2 gunsal vilinnsveaauainuldenisidsudyaie
~ d' v v d v ¢ 9 o '
anafimuatnedouls duuinidlunmsuddamide Tdaunsalineinuynlsznis LagnIaILmu

yadau LOR Sensor sumdaientunaaauniauiuniouSouiiouiiemanugnies

5.3 YlAULUY

(24
a

“lumsa‘i’mﬁﬂmwmqmlﬂﬁaLﬁauﬁ’m%”wa'mm?aari’uﬁwlauﬁmnmm%’aumﬁ'am
(Obstruction Light for HRSG Stack) aglulssluimuesuasil iduns@nwiguuvumsinnuiie
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AMANUIN

FAA Type: L-864 and L-865 Medium Intensity Lighting

FlashGuard® 3000B

PHOTOMETRIC SPECIFICATIONS

Day Mode (White): 20,000 candela £ 25%

Night Mode (White or Red): 2,000 candela £ 25%
Beam Spread: 3° minimum

Horizontal Coverage: 360°, omni-directional

Ground Scatter: <3% Light Output at-10° Vertical

Flash Rate: 40 FPM Day & White Night, 24 FPM Red Night

ENVIRONMENTAL SPECIFICATIONS

Temperature: -55°C to +55°C (-67 °F to 130°F)

Humidity: 95% Relative Humidity

Miscellaneous: Will withstand exposure to wind-blown rain
from any direction, salt-laden atmosphere and indspeeds of
240 kph (150 mph).

APPLICATION
Medium intensity obstruction lighting systems are typically used on structures between
150°(45M) and 500 (150M) above ground level to provide aviation safety. The use of a
medium intensity white strobe during the daytime typically eliminates the need to paint the
structure with aviation orange and white stripes. The use of a red flashing beacon at night
provides a “community friiendly” light. Hughey & Phillips’ medium intensity obstruction lights
are designed for lighting tall structures such as communication, television and radio towers,
chimneys, cooling towers, tall buildings, catenary river crossings and bridges. Thislight is
compatible with Enhanced Flight Vision Systems that use IR energy emissions forimaging,
including NVG goggles.

66

FLASHGUARD" 3000B SYSTEM DESCRIPTION

The FlashGuard® 3000B Medium Intensity Dual Lighting System combines a daytime

white strobe light and a nighttime red flashing strobe into a single flashhead, eliminating

the need for two separate lighting systems. The flashhead is powered and controlled by a
power supply that can be mounted remotely at the base of the structure. The power supply
constantly monitors the operation of the system, and provides alarm contact dosure upon any
failure. The system automatically switches between day and night intensities by the use ofa
calibrated photocell. FlashGuard® 30008 flashheads incorporate a light blocking strip that
minimizes ground scatter light, resulting ina “community friendly” lighting system.

FAA Type: 1-864/865 Medium Intensity Lighting
ICAO Type: Type A/B Medium Intensity Obstacle Light
ETL Certified: FAA Advisory Circular 150/5345-43F
Compliant for use with: ICAO Annex 14, MIL-C-7989
DGAC of Mexico, CAR621.19

MECHANICAL

Weight, Flashhead: 16 kg (34 Ibs)

Weight, Power Supply: 32 kg (70 Ibs)

Power Supply Enclosure: 304 Stainless Steel - standard.
316L Stainless Steel - optional

Flashhead Lens Material: High Temp/UV Resistant Acrylic

ELECTRICAL

Input Voltages: 120, 230/240, 277, 480 VAC, 24VDC

Input Frequencies: 50 or 60 Hz

Power Consumption, Day: 208 Watts

Power Consumption, Night: 133 Watts

Power C ption, Backup: 77 Watts

Peak Inrush Current: 7A @ 120VAC

Available Alarm Contacts (form C dry-contact): Power Failure,
Mode Status, Strobe Failure, Sidelight #1 Fail, Sidelight #2 Fail




FAA Type: L-864 and L-865 Medium Intensity Lighting

SYSTEM FEATURES:

* Single flashhead providesw hite or red medium intensity
operation with no moving parts

Dual flashtubes and dual trigger transformers provide night
time redundancy - no single point of failure in the flashhead
* Precise optics minimize ground scatter light

system
Rugged design of flashhead and power supply is suitable for
outdoor installation in any climate

.

FLASHHEAD FEATURES:

* Upper optics provides red flashing beacon Eghting

* Lower optics provides medium intensity white strobe lighting
Identical strobe tube for red and white eliminates extra spare
parts

Internally triggered Xenon strobe tubes utilized for long-life and
maximum efficiency, without creating corrosive czone
Parabolic reflector optics and linear strobe tube optics
combination provides very precise optics and blocks ground
scatter fight in both red orwhite operation

Lens raises and locks in place, providing easy access to strobe
tubes

Only five compeonents used in flashhead - minimal maintenance
required at top of structure

Dual flashtubes and trigger transformers provide night time
redundancy

Safety interlock switch included

No moving parts

High temperature, UV resistant acryfic flashhead lens

.

POWER SUPPLY FEATURES:

* Provides power electronics, timing circuitry, and monitoring for
fighting system

Automatic day/night intensity controf

Manual intensity override

Easily accessible components

Plug-in-play circuit cards

Control and monitering for up two sidelight levels with four
steady burning obstruction lights

Fail-safe monitoring system with up to five remote alarm
contacts

Stainless steel NEMA 4X enclosure

* Low power consumption

FlashGuard® 3000B
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Figure 1 — Power Supply Component Locations
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