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1 EIZAIQrH

To KAioigeTpo (Tiltometer) gival éva dpyavo yia Tnv YETpNon TNG KAiong Twv 1oTwv. Me Tov
0po PETPNON KAIONC EvvooUPE PETPNON Ywviag oTov Xwpo. O NANpoPopiec Nou Naipvoupe
MnopoUv giTe va anoBnkeutolv oe £&va KaTaypagikd £iTe va npoBAarlovTal oTov UNoAoyioTn
Mac péow evog osipiakol kahwdiou RS232 1y kai Ta duo.

To KNigiYeTpo npoa®Epel Tn duvaToTnTa napakoAolBnong TnG KaTAoTAoNG Tou I0ToU. 2dG
ENITPENEL:

*Na EMIKOIVWVEITE PECW OEIPIAKNG BUpAc pe unoAoyioTn kal va diaBadeTe Ti¢ TiES. Na
aM\aGLeTe TIC pUBIOEIC.

*Na OUVOEDETE TO KAIGIHETPO HE £va KATAYPAPIKO YIa AnoBNKEUON TWV JETPROEWY OF
OIAPOpPEC HOPPEC,.

eNa ouvdEoeTE TN asipiakr) BUpa Tou KAICIMETpoU e €va GSM Modem kal péow auTtoU va
AayBavete €va prvupa SMS og nepinTwon enikivduvng kAiong Tou 1oTou. 'ETo1 pnopei va
anogeuxBei pia NoAUEEODN NTwaon Tou IoToU.

O1 napandvw AsiToupyieg ekteAoUvTal TAUTOXPOVA HE TNV DEIYHATOANWIA TWV PETPOUHEVWY
HEYEBWV Kal XWpIC va Tnv ennpedalouv.

2 T[ENIKH MEPITPA®H

Xapaktnpiorikd ZToixela Tou Opydvou

SUMQpWVA JE TO YEVIKO diaypapa nou napouacidletal oTo axnua 1, To KAICIETPO £xel Ta
€E11C XapaKTNPIOTIKA:

*AuO £EO6dOUC TAONG, HIa yia Tnv elevation ywvia kar pia yia Tnv azimuth, ye duvaTtoTnTa
gupoug eite 0~2.5 volts gite 0~5 volts. MnopoUv va anoTeAégouv €16000UG O€ £va
KaTaypagiko.

eMia BUpa RS232 &iTe yia Tonikr) oUVOeon €iTe yia ouvdeon péow GSM Modem.

*Q1 £€E0001 avavewvovTal e ouxvoTnTa 2Hz, dnAadr kabe 500ms.

*H Tdon Tpogodoaiac npénel va ival DC YeTa&u 6 kai 30 volts.

*To Opyavo BaBuovoyEiTal HEOW Tou AOYIOUIKOU Tou.

AVaAUTIKA NEPIYPAPr TWV aKPOJEKTWV E100J0U Kal 000U diveTal oTo aXnua 2 TNG KAEPAG.

Sensor Mcu STORED
> «—> ERIAL |
PROGRAM S 0
(FIRMWARE)
Sensor . START-UP | DAC X VOLTAGE
CIRCUIT / ____, OUTPUT

POWER SUPPLY |

Syrjua 1:€viko didypauua
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Syriua 2:[Teplypagri kAsuac

109 (8 |7 |6 |5 |4 |3 |2 |1

1-> OUT AZIM:, EEOAOZ AZIMUTH, 'TA ZYNAE>H ME KATAIPA®IKO.
2-> OUT ELEV, EZOA0Z ELEVATION, I'A XYNAEZH ME KATAIPA®IKO.
3-> AN. GND: GROUND E=OAQY

4-> Standard model (RS-232): RXD (Receive Data)
Option (RS-422): RDA (-)

5-> Standard model (RS-232): TXD (Transmit Data)
Option (RS-422): RDB (+)

6-> Standard model (RS-232): RTS (Request To Send)
Option (RS-422): TDA (-)

7-> Standard model (RS-232): CTS (Clear To Send)
Option (RS-422): TDB (+)

8-> S. GND: SERIAL GROUND
9-> BAT+12V: Tpopodoacia

10-> BAT-: GROUND Tpogpodoaiac

3 ENIKOINQNIA ME TO XPHZTH KAI AEITOYPI'IEZ
3.1 ZEIPIAKH OYPA

To kAIoipeTpo nepiAapBaver Pia oeipiakn 8Upa RS232. Me auTov TOV TPOMO WNOPEi va
npoypauuaTioTei i va avtAnBouv nAnpo@opiec, Tonika pe éva PC.
AvTIOTOIXiIO OKPODEKTWV:

Pin 2 - Receive Data Line (RD), To pin 4 TnG KAEUAG
Pin 3 = Transmit Data Line (TD), To pin 5 Tng KAéuag
Pin 5 = Ground, Ta pins 3, 8, 10 Tn¢ KAéuag

Pin 7 = Request to Send (RTS), To pin 6 TNG KAEUAC
Pin 8 = Clear To Send (CTS), To pin 7 TNG KA&UAg

H TaxUTtnTa enikoivwviag eival ota 9600 baud pe 8 data bits, 1 stop bit kal xwpig parity bit.

lMa enikoivwvia Tou KNIoIJETpoU Pe To PC npénel va ouvdedsi To kaAwdio Kal va
xpnoidonoinBei To npdypappa HyperTerminal.
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3.2 PYOMIZEIZz

a) "TALARMANGLE=". H gvToAr auTn Kataxwpsi Tnv ywvia Baon Tng TIUAC TNG onoiag
OUYKpIVETal n ekaoToTe ywvia Elevation. Av n ywvia Elevation yivel pikpdTtepn TngG
ALARMANGLE, 6a anooTéN\eTal €va privupa SMS e Tnv TIPN TG ywviac. Emmpenopevec TIPEG
eival ano 0 £w¢ 89, yia napadeiyya 'ALARMANGLE=80 k.T.A. H Tiur} 90 anevepyonolei auTn
Tnv Aeiroupyia. Asite eniong Tn napaypago 3.4.

B) "TALARMPHONE=". EniAéyeTal 0 apiBuoOG kivnToU TNAEPWVOU OTO onoio Ba oTEAvETal TO
pfvuda SMS. H pop@n gival Tonikr iy d1gbvng (Me NnpdBeua Xwpacg) Kai €XEl unKog £wg 20
WnQia. Z€ NeEPINTWON Nou Kai To KIVNTO TNAEPWVO Kal TO KAICIJETPO €ival oTnv idia Xwpa
dwate TV Tonikr poppn (Ma napadeiypa: “ALARMPHONE=9876543210"), aAIw¢ OWOTE TN
O1e6vn Yopon (MNa napadeiypa: “!ALARMPHONE=+309876543210" , 6nou To JIEOVEC
npdBepa Tng xwpag ivar 30).

y) "IRANGE=". PuBuilel Tnv nepioxn Taong €£6dou: 0~2.5 Volts ('RANGE=HALF) rj 0~5
Volts ('RANGE=FULL). O1 TaosIg €E030U eknpoownolv TNV ywvia: To output 0 divel To
Elevation kai To output 1 divel To Azimuth. Ta oxfjuata nou akohouBouv deixvouv auTr TNV
OUOXETION.

Half Range Full Range
% 3 z 6
S 2,5 ° 5
5 >
S 2 T 4
S 15 g
g ' : 3
= > d
o 0,5 5
3 8 g 1
o) & T 8 T 1 8
-100 -50 0 50 100 g ‘ 0 ‘ ‘
Elevation Angle(Degrees) -100 -0 0 50 100
Elevation Angle(Degrees)
. ua 5
2212“03 _oxnua o>
Full Range
Half Range
7 ° ol
S 25 o
s T 4
() 2 [=)]
= 8
% 15 ° 3
s Z 2
5 3
2 o5 51
=}
O (e T T : , © 0@ T T T ]
0 100 200 300 400 0 100 200 300 400
Azimuth Angle(Degrees) Azimuth Angle(Degrees)
ayrjua 4 oxrjua 6

0) "IHANDSHAKE=". H svToAf| auTr puBuiel TIc emMAOYEC ‘EAEyXOU ponc’ TNC OLIPIAKNG
£MNIKoIVWVIac. To KAIGINETpO dev NpayPaTonolei EAEyX0 pong OTav NIAEYETaAl
IHANDSHAKE=NONE. To kAioipgeTpo npaypatonoici EéAeyxo ponc ‘YAIkO' (hardware,
XpnoidonolwvTag Ta onuata RTS kai CTS) otav emiAéyetal 'HANDSHAKE=HARDWARE.
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3.3 EPQTHMATA

a) "TANGLE?". Me Tnv &vToAr auTn naipvoupe To €&n¢ anotéheopua: ANGLE=E,A. 'Onou E
gival n Tipn Tng elevation ywviag kai ivar eTa&t -90 kar 90 poipwv kai A givai n TIPr TNG
azimuth ywviag nou eivar peta&u 0 kar 360 poIpwv.

B) "ISTART". Mg auTd Tov TpOMNO NAIPYOUE GUVEXWC WETPNOEIC Ywviac Pe T Hop®n: E,A
E,A K.T.A.
'OTav ekTeAEiTal auTr) n evroAn dev pnopei va eEunnpetnOei kapia aAAn nNpiv oTapaTroel.

y) "ISTOP". XpnoionolgiTal yia va oTauaTroEl N eKTEAEDT TNG EVTOANG START.

0) "IALARMANGLE?". ‘ETol naipvoups: ALARMANGLE=y, orou y €ivai n ywvia nou €XoUlE
opioel pe TnVv evtoAr] "IALARMANGLE="(dec 3.2. PuByioeig a)).

€) "TALARMPHONE?". H svToAr| auTr| enioTpépel: ALARMPHONE=N, dnou N o apiBuog
TNAEP®VOU MoU £XOUME opioel Y TNV evToAn "IALARMPHONE="(de¢ 3.2. PuBuioeic B)).

oT) "IRANGE?". Me Tnv evToAn auTr naipvoupe: RANGE =HALF r; RANGE =FULL, avaioya
ME TO TI €XouE opioel Pe Tnv evtoAn "IRANGE="(dec 3.2. PuBpioeic v)).

0) "THANDSHAKE?". 'ETol naipvoupe: HANDSHAKE =NONE r; HANDSHAKE =HARDWARE,
avaloya pe To T €xoupe opioel Ye TNV evToAn "THANDSHAKE="(de¢ 3.2. PuBuiosic 3)).

n) "ISTATUS?". Méow auTnG TNG EVTOANG £XOULE:

TILTOMETER V1.0

FIRMWARE V1.0

UPTIME=qa

ANGLE ALARMS=f

LAST ANGLE ALARM =y

'Onou n NPWTN YPAPKn ¢avepwvel noia sivai n €kdoon Tou hardware, n delTePn €ival o
ap1Buog £kdoong Tou firmware, n TpiTn €ival o Xpdvoc (a), os dEUTEPOAENTA, NOU EXEI NEPATEI
ano TOTE nou &xel TeOel o AsiToupyia, n TETApTn €ival o apiBPog (B) nou Beixvel NOOEC POPEG
£xel BpeBei 0 10TOC KATW ANd TNV ywvid Nnou EXOUHE BETEI WC OPIO KAl N NEUMTN (PAVEPWVEI
noia xpovikn aTiydi(y), o€ OEUTEPOAENTA, O I0TOG EiXE NECEI KATW AMNO TNV OpPIAKN ywvid.

e 'OAec o1 PuBpioeic kai Ta EpwtripaTa emoTtpepouv OK 1} ERROR.

e 'Olec o1 PuByioeic kal Ta EpwTrpaTta npenel va Teheiwvouv pe CR (ASCII 13 decimal) kai
LF (ASCII 10 decimal). Av xpnoigonoigite To HyperTerminal, eniBeBainoTe OTI EXETE
TOEKAPEI TNV MOV ArT00TOAI} XapaKkTripwV TEpUATIONOU yoauunc uadl Le Tic aidayeg
yoapprns:.

e To KAigipeTpo dg anooTEAEl Niow TOug XapakTrnpeG nou Aappavel (Echo). Autd onuaivel
oTl, yia va BAéneTe ato HyperTerminal 6Ti nANKTpoAoyeiTe Ba Npénel va EXETE TOEKAPEI
TNV enINoyn 'Torikrj nyw Twv XapakTiipwV rnou nAnkTpoAoyouvrar.
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3.4 ZYNAEZH THz ZEIPIAKHZ ©OYPAZ ME GSM MODEM

>Tn o€Ipiakn BUpa Tou KNIGIHETPOU WNOPEI, NPOAIPETIKA, va ouvOeBei éva povTey GSM.
MnopeiTe va XpnoIJOMNOINCETE TN ENIKOIVWVIA PHECW HOVTEY YIa pubHiosIc 1 ANy OedopEVLV.

Av 1 napapeTpoc ALARMANGLE éxel Tiun PIKpOTEPN Tou 90 €VEPYOMOIEITAI O PNXAVIOHOG
ouvayeppou. Av n ywvia Elevation yivel pikpdtepn Tou ALARMANGLE TOTE 6a anooTaAei
auTouaTa prvupa SMS otov apiBud nou éxel nposniAeyei (ALARMPHONE). To privupa
anooTENETaI ava 24 WPEC, €wc 0Tou N ywvia Elevation yivel peyaAuTtepn Tou ALARMANGLE.
Av n ouvenkn alarm aMda€el npiv oupnAnpwBei To didoTnua TwV 24 wWPWV, TOTE
anooTeMeTal éva TeAeuTaio Privupa. To npwTo pnvupd SMS anooTtéAAeTal OTav
ouunAnpwBoUv 24 WPEeC anod TNV TPOPodOTNON Tou KAIIUETpoU. To SMS eival To €&nG:

"Elevation Angle is X degrees. Alarm Angle is Y degrees. Dangerous Tilt!!! "

onou x ival n ywvia elevation gkeivn Tn Xpovikr) oTIyUR Kal Y 1 NPOENIAEYUEVN Ywvia
ALARMANGLE. Me Tnv Asiroupyia auTnyv £xouv eAeyxBsi povtey Twv Siemens kal Wavecom.

4 OEZEIZ TOMNOOETHZHZ KAI ANTIZTOIXEZ E=0OAOI

Mia yevikr} anoyn TOU XWPOU Mou Jnopei va KIivnoei To KAICIMETPO KAl XAPAKTNPIOTIKEG TIHEG
Tou elevation kal Tou azimuth ¢aivovral oTto oxnua 7.

Positive Z-axis
A

|[E=90, A= indeterminate|

Positive Y-axis

/.

E=0, A=90

/' » Positive X-axis
E=0, A=180 ‘/E:O A=0

|E:—90, A:indeterminate|

ayriua 7
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O nivakag nou deixvel TIC eE000UC 0 OXEON ME TIC BACIKEC BEOEIG.

—— MANpwc kAbetn BEan.

Elevation=90
Azimuth anpoodiopioTo

Elevation=0
Azimuth=90

I

/SIS,

N

NN
NN

N

Elevation=0
Azimuth=0 or 360

Elevation=0
Azimuth=270

Elevation=0
Azimuth=180

Elevation=-90
Azimuth anpoodiopioTo

2YMBOAA
To oUPBoA0 o Oeixvel TNV KAEUQ.

To oUpBRoAo gival To opIf6VTIO €Ninedo.

To oUuBoAo OeiXVEl TO KATW PEPOG TOU KAIGILETPOU.

S-UMG-TILT_1_0-003
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5 TEXNIKEZ MNMPOAIAIPADEZ
5.1 HAEKTPIKA XAPAKTHPIZTIKA

AeiTe To Syriua 2.

OUT AZIM: 'E€odoc Azimuth.
e EUpoc: 0-2.5 volts ) 0-5 volts.
e AlakpiTikn IkavoTnTa: 1,4 poipec.
e AkpiBeia: kaAUTepn anod +4 poipeg.
e JUXVOTNTA avavéwaong e€odou: 2 Hz.

OUT ELEV: 'E€0doc¢ Elevation.
e EUpoc: 0-2.5 volts 1y 0-5 volts nou avTinpoownetouv —90 £w¢ +90 HoipEC.
e AlakpiTikr) IkavotnTa: 0,7 poipa.
e AkpiBeia: kaAUTepn ano +2 poipec.
e JUXVOTNTA avavéwaong €odou: 2 Hz.

ZuvdEaelg enikoivawviag: 9600 baud, 8 bits, no parity.

PIN Standard RS-232 Option RS-422
TXD 'E€0d0¢ Transmit output RDB (+) Eigodoc
RXD Eioodoc Receive input RDA (-) Eigodoc
RTS 'E€0d0¢ eAéyxou ponc (handshake) TDA (-) 'E€odocg
CTS Eioodog eAéyxou porig (handshake) TDB (+) 'E&odoc¢
S. GND Serial Ground Serial Ground

BnuaTikr) andkpion (and onoladnnoTe TIUR oTnV TEAIKN TIUA): 8 deuTepOAenTa.
Tpogodoaia: 6 to 15 VDC. Tunikry katavaiwaon 8 mA.

5.2 MHXANIKA XAPAKTHPIZTIKA

e JUVDECEIG €10000U Kal eE0D0U: ‘'OAEC Ol OUVOEDEIC OE £0WTEPIKN KAEWA 10 Béoewv. To KaAwdio
nepvasl ano atuniodAinTn IP65 PG7.

e Kouri:Ahoupivévio IP65.

e AlgoTdoeic: 115 x 65 x 30 mm.

e TonoB&tnon: Endvw og 10ToUG Nou £xouv dIAPETpo and 70mm £wg 150mm, XpnoIHonoImvTag
OQIYKTNPEG. AUTO €ival EQIKTO HE TNV XPNON TUPA®V Nagidadimv Uwoug 8 mm (nepidapBavovTai),
Onwc¢ aTo oxNua 8 (paiveral n PIKPOTEPN NAEUPG TOU KOUTIOU):

AZIMUTH 0°
BOPPAZ

[ 1)
Lt

ayriua 8 65mm

5.3 NMEPIBAAAONTOAOIIKA XAPAKTHPIZTIKA

Oeppokpaaia AsiToupyiac: -25 £wg +75 °C.
MpooTaoia: IP65.
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6 ZYNAEZH ME KATAIPA®IKO

6.1 ZYNAEZEIZ

KAIZIMETPO KATAIPADIKO STYLITIS-41 STYLITIS-101 @ | MMNATAPIA
FENIKHE XPHZHZ

Bida #10 BAT- - - - BAT —

Bida #9 BAT+12V - - - BAT +

Bida #1 AZIMUTH ANAAOTIKO KAN. | AN1~AN4 AN1~AN18 -

Bida #2 ELEVATION | ANAAOIIKO KAN. | AN1~AN4 AN1~AN18 -

Bida #3 AN. GND ANAAOTIKH 'H AN GROUND GROUND -

6.2 PYOMIZEIZz

O1 napakaTw pubpioeic kataypapouv TIHES and 0 €wg 360 poipeg yia To Azimuth kai ano -90
to +90 poipeg yia To Elevation:

KaTtaypa@ikd pe nepioxn €i0odou 0 ~ 5V:

AZIMUTH ELEVATION
SLOPE 72.0 36.0
OFFSET 0.0 -90.0

KaTtaypa@ikd pe nepioxn €106dou 0 ~ 2.5V @:

AZIMUTH ELEVATION
SLOPE 144.0 72.0
OFFSET 0.0 -90.0
ZHMEIQ3EI>:

(1) ZTov Stylitis-101, ouvdéaTe TIC €100d0UC AN [-] pe To GND oTnv KAEua. PuBuioTe Thv
nepioxn €i06dou o 0 ~ 5V, Unipolar.

(2) Na kataypa@ika e nepioxn i0odou 0 ~ 2.5V, xpnoigonolsioTe Thv BUpa RS232 yia va
puBuioeTe TNV nepioxn €€6dou Tou KAIoIHETpOU aTo HIcd. AwoTe TNV evToAr: |RANGE=HALF

(Aeite 3.2).

(3
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