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Abstract

Title : Study of Correction of Temperature-Induced errors in Pressure-Type Water Level Gauge

By : Mr.Panu Buathong

Miss.Ninlapat Buranacharern

Project Advisor

(Asst Prof Dr.Ekasit Kositsakulchai)

....... [ovoviiind .

This senior project studied the correction of errors in pressure-type water level gauge.
The methodology consisted of the calibration of water level gauge and the study of influence of
temperature and water depth on accuracy of two water level gauges: Siemens MPS and OTT CTD.
The study of temperature influence was conducted on 0.5 m-height acrylic box. Temperature was
changed by adding hot or cold water at constant water depth. The influence of water depth was
tested on 12-m height tank, The observed water depth is 0.5,1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0,
5.5 and 6.0 m. Temperature was also measured at the same time. Then all observations were
analyzed in order to develop the error correction equations.

The results show that measurement errors of Siemens MPS decreased when temperature
was high,and increased with depth of water. Therefore, temperature and water depth had effects
on measurement errors of Siemens MPS. The error correction equation for Siemens MPS was
E =-0.08793+0.003324T+0.004673Y. For OTT, measurement errors were invariable with temperature,
but increased with depth of water. Only water depth had effect on measurement errors of OTT.

The error correction equation for OTT is E = 0.004Y-0.001
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MW 6 AN ATYALTINLLLILINAY (Pressure gauge)
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Fig=in vent hole
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%-in by 1%-in
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2.3 IayaLAsainszAuUNlARY Bva OTT §u CTD

v

nsasaindayaszaLiilagldiATadinssAuNIlARAY Ba OTT §u CTD

2.3.1 S18ALIAYAADITLTULNITVINNIU

wisasdnszauin liauuazaninnisin i aesin lfAuiuuseliies B%a OTT §u CTD
HAnaNtTR linsdauaznstiunnaesseautin lEAunuugn WianiuA1guuniuazanIwngiin
WA (Conductivity)  ae9tin AN TageanursaaruanindasliiilufdmanuiAn (Salinity)

1o

uazAn TDS (Total Dissolved Solids) l@néat Tnzduatiudeyaianiziifesnis
Wasaldndnnisinanusurasneduiinmileszduiada iemsadeuuazfuaniuls
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wLiagedynynod e lfA e ulEiiu annsoanmepinuFue Al SR usesuin
o 1anilaqiiy AstaainlianAdana nanuansdn s esannAaumaTBAa L AT
U9ENA
OTT CTD Amsfaranimnsininiin neliviadanisin i fivnannnainiauau
4 drBianlnan WeanFaevadnAngamgiiienistaran i W7 el
dupauns saaguniilunidadinsin i wieanufn OTT CTD uazil§nsBaile
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AN9TALTIEl ATNITANUIUTLALINN 21190 M AT UNN99RsesLn T 5 aan13dm TEuA

® 0.4 . ARANY — 11 (0...0.4 U9
® 0.10 u. Aadl — 1 (0...1.0 u1%)
® (.20 w. A& - 1 (0...2.0 L"9)
® 0..40 u. Aafl — 1 (0...4.0 U139
® 0..100 u. Aadl — 1 (0...10 un9)

OTT CTD anunsanuuaaaneds aliinanisdnaiunsaeenunlugduuuaesainanu
=2 ¥ a I 1 4 a L Ao P~ ! [~1 ! [ o ]
ananqndneds wisennn ezypEnegds AndnlifannsnauiiuAnsyiureusaiieesdainig
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“OTT CTD Operating program” &1MFLANMUANITAIAIIZLLNNTNNIULAS OTT CTD
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nafutuina1ndald Tnaaruisnaiadluaaniunis@uniien autnasineg
(IDA Interface) Amdunisanudeyauuulbarsiuirsesnannamedfonlilsunsunisaiiiuanu
OTT CTD % OTT Hydras 3 via WaLa fiu OTT Hydras 3 Waniin sanfuefnuuw OTT ITC
(aunsnlidin)

1 v o a o‘d‘ 3 % ]

nstnelaudiays anszezinauazinnuanisdmasniilulill anszazlnaniunig

wizadneInsdwiidada GSM (GSM = sxuunisaeansszaulandmiuilene) nnsdnaleudeya
A dl o a v ! v 3 =3 dl ] 2 a

annszazinagiunsadeniazaiiunisinadencin SMS  visanslduiafinnyaiuitnig
GPRS d@sadudtynynuiiana (muuiaLinEniialil)

OTT CTD #anwoenisanfalaedanisuaauliludedunanisnizuimduninguanans
nelussus 1 Soauhl

nsflliinaseuainuuaeestlszimaien 1.5V (18a AA) azilangnisldanulfuiungd
5 U wsannlduummesdscinndaniladazdetgnisldeulsilezunm 1.5 i
(daananivsnetenne 1 4alu, Avueanaeda 50 m)
2.3.2 NM9LETANNTANR

1. dBmA9997299

2
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- aslilszinnuusagsanansry lunnsdasenn

I |
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P A | o | o = o
- ﬂQﬁ‘@Zis]ﬂ]LLUﬁ]LW@TSLMNVNﬁﬂ VLN@'J?@L%LLUWLF‘]@?EI 281 NRANNL
¥ v dl 1 Y a P2 [
- Mﬁﬂﬂ‘ﬂLLUMLM@?MN%@MM%?QNH%
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U v dl o 61 o
- e uummerlssinnaBanwazaann laiisani
o o = A A o , aal , o o A
- AIM4aR / Iuumeesnidasudnetnagnas (ldaassanlilusacainisew)
2. LWUANEITRANANIZEN
Taun uummeslszinnaden visadanlad alkaline  or  lithium  design
(LiFeS;Energizer L91) a2 3 fial 2U1A 1.5 V AA cells (LR6/FR6)
3. 3N slduunmes fasalils
- Slide YiaA?aUU29491 Communication unit adilsyadnns 30 ax. adlllu
AAN1Ia9deL AT AW ALY TaeEinda1in IrDA-Interface 1
- lduumeas (LRE/FR AA) a1101 3 Aats Tuteslduumimes
- pagauliuiladnlddumisda lniingnies

- @ niiuliilddauria Communication unit NAUAMANBLLAN
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- N2BNARNNINNNIUIAY OTT CTD azBunnanadannlduumiaes lAduii
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Iy o A o = P A o =
Tasiuuusmsrananassueanilna@uilaes uaziAsasazgansiiuin
v dl I o
fayala) Nifieenimmadn

o =K @ a . d' ] ¥ o
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. . 4 . 4 d oy s Y
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'
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e o A o 4
2LAUNAIUNWAE (TALLls2Dl) 2MUAABTLAZLARAIL TSN NULALAST 11
Tdsunsudag
5. AnmageusvauLnaslnnesLLnwmes (Battery Life Time)
- linnnssemeTesAaNiaLaes / @enlee nns@eans OTT CTD
A . 6 o r-‘ll ¥
- @anNy “OTT CTD”, “View Instantaneous Values” Wardw” wald OTT
CTD Bufunisdnai o taqiiuiuin aaniiuliy “The Observer” wiinag
U INNANAZLA AAIN TLBABAZTLALN AU DILLALAET
- fwndusssulinuusmeslulaqiiuiienndn 3.6 - 3.7 Taas Aasvinng

WasuLLARE i
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2.3.3 78M9AAAI OTT CTD
1. N3AlazUY ANENY T8 100 LWAS
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o o 1 % U o g a dl o &
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v 1
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& R R 4
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do oy
a1NIENFTA 1A
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- pesdauAIANANTdald o Taqii wazaniiin
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dlaelmAsaviianan (87H)
AnssdAsauNA LUz angduuuladiuiow O-ring  sesiuzauilin
1l

Ca e R A o - M a = ,
anTuRnFIaE arHatuazinew Tnaangdudiiudaseuirsnaaunie

==& | o 09, o ¥ dll o o oal va

F9IAAAUANNANTILaRATIEALTN 1 TTaqiiu AotAzesdnseaunnlinu
WL Contact gauge WazNNN12antiuin enIIAdaLIsALNFaINTRAR
Juaneriiaudoras ) udauindnaslute diudesaesdainfoananu
szalnsedailaeniu RMAANIINIZUNNLDY Pressure probe AULALAM2849L0
v 1
F1ANS
nelaugneAiaadllanlnane Communication unit waaliinan1senuwazians

d” ] [~ 1 dll o/ o o d' o o dl
A18AU - A9 Usrunns 30 aN. atnaFseleiudnin Winani1aanasannIAd

de oy
ANAN1ZNNITH 1A
aniulsineaugnsalilsaanuns Communication unit wazliivinni1saandan
Wndudesazuadmas wazliiwiladninistinfnasananiuutuazunlnas
\ 2 Ao Yy o o =
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2.4 TayaLATaInsEALUNLAAY BWa OTT $U Orpheus Mini

v

nsasadndayaszauinlngldiAsadinseAuN AN Bda OTT §4 Orpheus Mini
2.4.1 S1EAZIBLAVRITTUUNTHINNY

4

wisasdnszauin lFAuLazanwnn st i naesin lEAuLUUseLTas e OTT  §u

a

Orpheus Mini ﬁﬂmmmﬁﬁiﬁﬂ’lﬁ"ﬁ/mLL@tﬂﬁ?ﬁuﬁﬂﬂﬂﬂi:ﬁu‘iﬂﬁauﬁLLN'LLEIO’I WeRaNAUAIR AN
a1

Wadaldudnnnsdarssuresneduiiinmilessaiada anmageuuasAuanuLls
mm"LﬂLﬂu‘lugﬂmmmi:ﬁuﬁﬁ lnefszuunissaapaasufignesnuuyinwsesagnneluane
iALadedoynynod e A ReulETuanunsnaamana i n Al T Teus s fuLin
w 1antlaqiii AsdaevinlianAianainainuanisdn b esannAuiumauaes paradidy
UITENIA

OTT Orpheus Mini @13190 ) adunnsdnsesuiinly 5 499n199m 1Hun

©

® 0.4 u. ARANY — 11 (0...0.4 11F)
® 0..10 w. A& - 1 (0...1.0 L1%)
® (.20 w. ALl - 1 (0...2.0 L"9)
® (.40 u. Aadl — 1 (0...4.0 U139
® 0..100 W. A& - 1 (0...10 u3)

OTT Orpheus Mini @1x130MuuaANE18as Ivaliinanisinainnsnaanunlugtluuuaes
! =2 ¥ a A ! Y a ' allo/ P | (<1 g o o
ANAINANAINAAEI9EY vIauN lszyAEBeA TR AR AN TneuTluAN AU ILIIAY
2991991950 16

“OTT Orpheus Mini Operating program” &195LANMUARIAIIELLNINIIULBS OTT
Orpheus  Mini deelfignuinaanazaan uazianudiaveulivlimuizaniuaausienisy

PANUALIAINITIA
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1 o A A

g U FEa NN T AT TR NeAtuANNsARdedeinudeys uazdanliiniesa
.o a o . P Y = ) o
AianNAinsUFu A inesnteluniinsnesilsunsuines a1u1snALANTINNI19IRTD
FN9ENY LATERATLIAUNIINNUIBINIINAGBLLATASQ UL LHBNHaE

=3 o K 1 all o v I | a a I'e

asnudunnA1ndald tnaaruisanauinancnuni1edunieen autneasing
(IDA Interface) AmFunisanudiayauunBanaiuwesesnaniomaifoalilsunsunisnniiveu
OTT Orpheus Mini 38 OTT Hydras 3 %78 AR U OTT Hydras 3 WeaniinsauALlnf1uLw
OTTITC (gunsniiasn)

1 4 o a A @ 1% 1
ﬂ’]ﬁ‘ﬂ’]ﬁi@uﬁ]’m;l]@@’mﬁ‘iiﬂ:iiﬂ@LL@gﬂ’]‘MuﬂW’]ﬁ"]N me‘wLﬂuvl,ﬂvl,mmmxm"l,ﬂ@mumq

wisatnemsdniiNena GSM (GSM = syuunnsdeansszaulanduiuiiane) nastneTaudeya
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A dl o a v = A =3 =3 dl 1 v a
anszazlnagnuisaideniazaniiunisinadenanu SMS ‘M’i"ﬂﬂﬂﬁ‘sh]LLWﬂLﬂ[ﬁ]“V]HﬂLuu‘Llﬁ‘ﬂ’]’i‘

GPRS gepaudtyryouliana (AauiafiaUinisiall)

OoTT

IS a :// aal v 1 o Ly
Orpheus N@ﬂ‘]ﬂm;‘ﬁﬂ’]ﬁ‘ﬁ]QWQIQHQﬁﬂWiLLﬁlQu1Q1uU@@Q PNANITEULUNA

WuraugnatsnieTusaust 1 daauhl

nsdlliinaseuannuusmeslssinnasen 1.5 V (16 AA) aziengnisliamuliuiund

5 1 viseunlfuunneasdssinndanilatiazlengnisldauldilezunn 1.5 1

(dananiusnetnn : 1 dalue, Anugaangada 50 m)

2.4.2 NSLATEANNITHARS

1. d8A9997299

A lidsznmuumaesannszy lunnsdsaann
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2 ¥ dl 1 Y a P o
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'
=

o o o o | aa : o o A
AITNIA /VNLLUWLm@TWL@@NLL@Q@ﬁqQQﬂQﬁ (1NﬁQT?QN1Q1umH$ﬂiQLi@u)

2. LUAAET THA MUNIZAN

Taun wummeslszinnaden visasanlad alkaline  or  lithium  design

(LiFeS;Energizer L91) a1191 3 flal 2118 1.5 V AA cells (LR6/FR6)

3. 3N slduunmes fasalls

Slide VBATALUB4E71 Communication unit astseunns 30 €. aslilly

AAN19u9geLAdaf WAL Au IaeEinda1in IrDA-Interface 13

'
=

lduummes (LR6/FR AA) an10t 3 Aau ludeslduuming
naaaavliiniladnlanumisdalwiingniies

anniuliilddq1via Communication unit NAUAUEDLAN

v o
ARLLUSUI

o

N13BNAUNTTNNUTRS OTT Orpheus Mini aziFun1aunasanlduumnings
T (ldlanddladle lnans)
MINALNINNTLANIINI9IUTR OTT Orpheus Mini WineauLALAETEEN
dJ 1 v [ dl 1 o Q’J = dl
feazdoetlesiuuunmasananasveenllinaduiaes uaviAsesazven
o R 9 A iy o

nstiunindeyala Nlifiasnisnsaadn

| = Iy p all dl
wAMINENT LA I UIUNLIENIe 10 W TUnalUAsULLARET LATLAY

[ d' o [ & o 2 1 ug/,
Jun anaaufuazsiasinistlanludanas
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4. engnslfavaesiunmes

nsadAuLunnyne 199Tn Aeemannenainiaso 8. (neadldldsaniuoTT ITC)

Ao a

- BuseeIAEeN: atnatas 5 1) aull

'
o al

1 v 1
- wusweasdann latl acniies 1.5 T auld (Wssnmuusnmesnianmnings)

5. AanmadeusyauwaulWinaesuumines (Battery Life Time)

- lnnssasrsesmeNiames / e les n1s@eans OTT Orpheus Mini
- ABNWY “OTT Orpheus Mini", “View Instantaneous Values” Waridu”
Walti OTT  Orpheus  @Ewfiun1ednAT ou Taqiiuiui anntuldy
“The Observer” #1148l sUNINNANATUAAIAINTLUALATIZALNANIUTEY
A
WUALAE
- Bwndusssulinuusmeslulaqiiuiienndn 3.6 - 3.7 Taas aasvinng

WasuUAme i
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. ¥ sEAUEN?IAAIN N , 4
FTAUUN “ AUUNAYN ATAMNNARIALARDY
- LATAY (M)
Q54 (m) : (‘C) ) T & v s &
Siemens OoTT Siemens tdasidun  OTT  iilasidus
0.30 0.280 0.300 41.15 0.020 6.67% 0.000 0.00%
0.30 0.280 0.300 37.35 0.020 6.67% 0.000 0.00%
0.30 0.280 0.301 36.98 0.020 6.67% -0.001 0.33%
0.30 0.280 0.300 36.50 0.020 6.67% 0.000 0.00%
0.30 0.287 0.302 36.00 0.013 4.33% -0.002 0.67%
0.30 0.287 0.300 35.50 0.013 4.33% 0.000 0.00%
0.30 0.287 0.301 35.00 0.013 4.33% -0.001 0.33%
0.30 0.287 0.302 34.00 0.013 4.33% -0.002 0.67%
0.30 0.287 0.302 33.00 0.013 4.33% -0.002 0.67%
0.30 0.287 0.301 32.00 0.013 4.33% -0.001 0.33%
0.30 0.287 0.301 31.00 0.013 4.33% -0.001 0.33%
0.30 0.294 0.300 28.68 0.006 2.00% 0.000 0.00%
0.30 0.294 0.300 27.35 0.006 2.00% 0.000 0.00%
0.30 0.302 0.300 25.00 -0.002 0.67% 0.000 0.00%
0.30 0.302 0.300 24.00 -0.002 0.67% 0.000 0.00%
0.30 0.302 0.300 23.00 -0.002 0.67% 0.000 0.00%
0.30 0.308 0.300 22.00 -0.008 2.67% 0.000 0.00%
0.30 0.308 0.300 21.00 -0.008 2.67% 0.000 0.00%
0.30 0.316 0.300 20.00 -0.016 5.33% 0.000 0.00%
0.30 0.316 0.300 19.00 -0.016 5.33% 0.000 0.00%
0.30 0.316 0.300 18.00 -0.016 5.33% 0.000 0.00%
0.30 0.316 0.300 16.00 -0.016 5.33% 0.000 0.00%
0.30 0.316 0.301 15.00 -0.016 5.33% -0.001 0.33%
0.30 0.316 0.300 14.00 -0.016 5.33% 0.000 0.00%
0.30 0.316 0.300 13.00 -0.016 5.33% 0.000 0.00%
0.30 0.316 0.300 12.00 -0.016 5.33% 0.000 0.00%
0.30 0.323 0.300 11.00 -0.023 7.67% 0.000 0.00%
0.30 0.330 0.300 9.00 -0.030 10.00% 0.000 0.00%
0.30 0.330 0.300 8.00 -0.030 10.00% 0.000 0.00%
Average +0.014 5.33% +0.000 0.00%
SD 0.0158 0.0018
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_ szeau szauhidideann , 4
auuQN A ATANARIALARDY
ﬁyq(°c) U154 LASAY (M)
(M Siemens  OTT Siemens  adidus OoTT wasidus

25.78 0.50 0.498 0.501 0.002 0.40% -0.001 0.20%
27.91 0.50 0.498 0.498 0.002 0.40% 0.002 0.40%
29.60 0.50 0.483 0.499 0.017 3.40% 0.001 0.20%
30.17 0.50 0.491 0.498 0.009 1.80% 0.002 0.40%
31.27 0.50 0.476 0.504 0.024 4.80% -0.004 0.80%
32.79 0.50 0.476 0.501 0.024 4.80% -0.001 0.20%
33.62 0.50 0.474 0.501 0.026 5.20% -0.001 0.20%
25.78 1.00 0.993 0.998 0.007 0.70% 0.002 0.20%
27.69 1.00 0.993 0.998 0.007 0.70% 0.002 0.20%
29.60 1.00 0.993 0.999 0.007 0.70% 0.001 0.10%
30.10 1.00 0.993 0.998 0.007 0.70% 0.002 0.20%
30.71 1.00 0.978 0.999 0.022 2.20% 0.001 0.10%
32.67 1.00 0.978 0.999 0.022 2.20% 0.001 0.10%
33.65 1.00 0.971 0.996 0.029 2.90% 0.004 0.40%
25.78 1.50 1.495 1.496 0.005 0.33% 0.004 0.27%
27.50 1.50 1.488 1.494 0.012 0.80% 0.006 0.40%
29.60 1.50 1.481 1.496 0.019 1.27% 0.004 0.27%
29.95 1.50 1.481 1.494 0.019 1.27% 0.006 0.40%
30.34 1.50 1.473 1.497 0.027 1.80% 0.003 0.20%
32.54 1.50 1.466 1.496 0.034 2.27% 0.004 0.27%
33.65 1.50 1.466 1.497 0.034 2.27% 0.003 0.20%
25.75 2.00 1.991 1.990 0.009 0.45% 0.010 0.50%
27.35 2.00 1.983 1.990 0.017 0.85% 0.010 0.50%
29.60 2.00 1.976 1.993 0.024 1.20% 0.007 0.35%
29.85 2.00 1.976 1.993 0.024 1.20% 0.007 0.35%
30.22 2.00 1.976 1.993 0.024 1.20% 0.007 0.35%
32.42 2.00 1.969 1.990 0.031 1.55% 0.010 0.50%
33.74 2.00 1.969 1.991 0.031 1.55% 0.009 0.45%
25.75 2.50 2.498 2.498 0.002 0.08% 0.002 0.08%
27.25 2.50 2.493 2.487 0.007 0.28% 0.013 0.52%
29.60 2.50 2.479 2.493 0.021 0.84% 0.007 0.28%
29.78 2.50 2.479 2.490 0.021 0.84% 0.010 0.40%
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A15199 2 (A|)

- 9zAau szAULATAaIN , "
aUuNN 2 ATANNARIALARAY
ﬁy']("c U159 LASAY (M)
(m) Siemens  OTT Siemens  tlafidus OoTT wadidun
32.30 2.50 2.471 2.493 0.029 1.16% 0.007 0.28%
33.76 2.50 2.456 2.491 0.044 1.76% 0.009 0.36%
25.71 3.00 2.995 2.987 0.005 0.17% 0.013 0.43%
27.20 3.00 2.981 2.987 0.019 0.63% 0.013 0.43%
29.56 3.00 2.974 2.987 0.026 0.87% 0.013 0.43%
29.69 3.00 2.974 2.986 0.026 0.87% 0.014 0.47%
30.11 3.00 2.974 2.988 0.026 0.87% 0.012 0.40%
32.19 3.00 2.966 2.986 0.034 1.13% 0.014 0.47%
33.80 3.00 2.959 2.986 0.041 1.37% 0.014 0.47%
29.56 3.50 3.468 3.484 0.032 0.91% 0.016 0.46%
30.05 3.50 3.469 3.484 0.031 0.89% 0.016 0.46%
32.10 3.50 3.469 3.485 0.031 0.89% 0.015 0.43%
29.56 4.00 3.961 3.980 0.039 0.98% 0.020 0.50%
30.00 4.00 3.964 3.981 0.036 0.90% 0.019 0.48%
31.97 4.00 3.971 3.981 0.029 0.72% 0.019 0.48%
29.56 4.50 4.466 4.480 0.034 0.76% 0.020 0.44%
29.97 4.50 4.466 4478 0.034 0.76% 0.022 0.49%
31.90 4.50 4.466 4478 0.034 0.76% 0.022 0.49%
29.56 5.00 4.961 4,982 0.039 0.78% 0.018 0.36%
29.90 5.00 4.961 4.981 0.039 0.78% 0.019 0.38%
31.78 5.00 4.961 4,982 0.039 0.78% 0.018 0.36%
33.92 5.00 4,954 4,980 0.046 0.92% 0.020 0.40%
29.56 5.50 5.464 5.480 0.036 0.65% 0.020 0.36%
29.83 5.50 5.464 5.480 0.036 0.65% 0.020 0.36%
31.66 5.50 5.464 5.480 0.036 0.65% 0.020 0.36%
33.93 5.50 5.456 5.480 0.044 0.80% 0.020 0.36%
29.56 6.00 - 5.977 - - 0.023 0.38%
29.83 6.00 - 5.977 - - 0.023 0.38%
31.66 6.00 - 5.977 - - 0.023 0.38%
33.93 6.00 - 5.977 - - 0.023 0.38%

Average +0.025 1.26% +0.011 0.36%
sD 0.0276 0.0133
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3 0%

4.3 51U NEATRIINTEALINY Eia SIEMENS §4 MPS series

A nnImaaadluings 4.1 uay 4.2 aziudntadennaliifianueaIaAfauandaNanda 1é

a

AMNLATENTATEALTNULILINGIAY Bffa SIEMENS §u MPS series H8049¢19 Aa 1. goanHa89u1nanig

A39A4R 2. 9XALANANTBNTINTNNNINIA9IAda AeiLALlElUsuns MATLAB  Tnaindiayanlsinn Plot

nalanuiAann wsaaiia SFTOOL Tneld Degree X = 1 waz 2, Y = 1 uaz 2
4.3.1 msldlilsunsn MATLAB

1. @laldsunss MATLAB 2010 (AW 26)

e e ——— =
— — — ~— — =
*‘L MATLAE 7.10.0 (R2010a) — —_—
File Edit Debug Parallel Desktop Window Help
D 3 | #% Ba E ) |“ @ @ | 7 | Current Folder:| C\Users\com\Documents\MATLAE - E] =
Shortcuts [#] How to Add  [#] What's New
w0 7 x| [Commenaindeni ] workcpace D 7 x
- Lo ML @) New to MATLAB? Watch this Video, see Demos, or read Getting Started. x| @] m @ Sel... - >
Name & Mame = Value
h.sfit MATLAE desktop kevboard shortcuts, such as Ctrl+5, are nj
raph.sfi
m ?‘na;abm In addition, many kevboard shortcuts have changed for im
' across the desktop.
To customize keyboard shortcuts, use Preferences. From t
restore previous default settings by selecting "R200%a W)
from the active settings drop—-down list. For more inform
Click here if you do not want to see this message again.
fh; > 4 | (1l | 3
Command His... = O 7 =
""" $—— 11/4/2556 11:02
Details ] (111 3 4 1 | 3
4\ Start | Ready OWR
———

NNT 26 wtinsneraslisunsy MATLAB 2010



2. Ulaudinyn (DATA)
- WU DATA=1; luniingng Command Window
- Double Chick %1 DATA luntinfing Workspace azl§ i1in4 Variable Editor — DATA

- ldiayanfiaan1aeased (nnwi 27)

U

Ba -0 x
B % 2m|&|AL-[s -|Pse - "0 x]ax
EB paTA <66:3 double>
1 2 3 4 5

1 257800 0.5050 -0.0050 -
2 27,8100 04980 00020 B
3 29,6000 04830 00170

4 301700 04910 00090

5 31.2700 04760 0.0240

6 32,7900 04760 00240

7 33.6200 04830 0.0170

3 257800 09930 00070

9 27,6900 09930 00070

10 29,5000 0.9860 00140 -

4 I I

[DATA =] data x|

nwi 27 Yaudiayanfiasnsdinszi

3. nmundeya
- Temperature = DATA(:,1) Tuniinging Command Window
- SIEMENS = DATA(:;,2) Jutinsng Command Window
- ERROR=DATA(;,3) Tuutinsing Command Window

- SFTOOL uaz Enter azlfniinsng Surface Fitting Tool

‘ Surface Fitting Tool E@g
File Fit View Tools Desktop Window Help A x
-~ & [l @ | BmBA =0
untitled fitl = ' ]
Fit name: |untitled fit1 Interpolant - Auto fit
X input: :(none) ': Method: [ Linear - Fit
¥ input: :(none] ': Center and scale Stop
Z output: | (none) )
Weights: | (none) -
Results

o Select X input, ¥ input and Z g

« " 3
1 {
Table of Fits E=NL |
Fit n... = Data Fit type SSE R-squ... DFE AdjR-sq RMSE # Coeff Validat... Validat.. WValidat... |
[ untit... | linearint...|

i 28 wtinsing Surface Fitting Tool
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4. nnuuasauLlslulnu X, Y, Z Surface Fitting Tool 13 X=Temperature (°C), Y= SIEMENS (m),

Z=Error (m) @enlinsniazrinnnsaasziingld Interpolant ("N 29) waz Polynomial (N7 30)

Fit name: | untitled fit 1
Kinput  Temperature
Yinput | SIEMENS
Zoutput:  ERROR

Weights: | (none)

Interpolant - | Auto fit
Method: | Linear -

/| Center and scale Stop

Results

Linear interpolant:
f(x,y) = piecewise linear surface col
where x is normalized by mean 30.4
and where vy is normalized by mean
Coeffidents:
p = coefficent structure

m

Goodness of fit:
S5E: 1,592e-035
R-square: 1
Adjusted R-sguare: Nal

] m 3

RMSE: NaN o

N untitled fit 1
®  FRROR vs. Termperature, SIEMENS

ERROR
()
o
;

32 3 3

Temperature SIEMENS

WA 29 N3 Interpolant Wan wuasauls X, Y, Z

Fit name: |untitled fit 1
Xinput: | Temperature
Yinput | SIEMENS
Z output: | ERROR

Weights: | (none)

Paolynomial - | Aute fit
Degrees: w2 |1 wly |1 -
Robust: Off h Stop

Center and scale

Fit Options...

Results

Linear model Poly11:
f(x,y) = p00 +p10™x +p01%y
Coefficents (with 95%: confidence boun
p00 = -0.1021 (-0.1582, -0.045¢
pld = 0.003457 (0.001579, 0.00 -
p01=0.01023 (0.007543, 0.01; ™

Goodness of fit:
S5E: 0.01968
R-square: 0.5811
Adjusted R-sgquare: 0.5678

< [TI] 3

RMSE: 0.01767 -

[ Juntitled fit 1

®  ERROR vs. Termperature, SIEMENS

ERROR
[
&
i

SIEMENS

Temperature

AW 30 N3 Polynomial ian vuasiauls X, Y, Z
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4.3.2 msNasandaya’nns WaIula

¥ [ %

a519n9 A NNA 289taegamninlFannismsadane Useanns 25 T 34 9A1 LAZITAUANN

' '
aaa oA

= 09) :/J ' =X e O a L P % a = o
ANTRIUN AR 0.5 D96 WAT ANNdRnNIN1ATEina Nau AR lE A lald luiAnnaneaiu

visald (N 29, 30)

a 4
N159tAF1ZUNI N

|
A a

= o G v Ay vy a a o =
AINATNNN 31 WHANAITUINTINLE QxLﬁuqqﬁlﬂH@V]iﬁﬁJﬁquN@ﬂﬂmiu?gﬁﬂﬂqqﬂﬂﬂ 6 LNAT

annsidiagaiinauialnsl a1aazifinuiaindaniuunaesdateses lHasanLATasinsTALINN UL

o o

wssAuETia SIEMENS $u MPS series N lflunnsmaaes deaninlunisdnszAunngegawiniu 6 wems ag

yinliing i lFlidull luianamaniu dsiuassiasinnissadeyanlsviinimases luszduanuan 6

t2
o v a

AT aaNNIzUn lnnsndanatatiaan aNN13NLEAZNANNARIALARDWNATUNIN ANNTUNINIT

al q
12 1

AaTUINIINUAIINNINTFRTaNATAReaNwAY  Taaas1ansaniA  Aulud waslddenanninig

al q al

1 v
NARBINIZAUAINNANGILE 0.5 019 5.5 LUAT

a L4
N159LAF1ZUNI N

v

ANNNA 32 WaRasuna i aziuliandieyanls nasaniinissindayaniinisinseeu

al
' 1
dlls/ I

ARMNNITNANRY N

¥
o al

wndAwanyingy 6 wes aan nenliduldluiAnamaaiu Asiuaslideyan

Foegnanni 25 19 34 B9AT UATAINEGS 0.5 D9 5.5 11AT
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I rtitled fit 1
¥ ERROR vs. Temperature, SIEMENS

o UG
AW 31 nelaufiR uanepARIALAREL mn@mmﬁumi:ﬁm‘fﬁ 0.5 014 6 1A9
[ Tuntitled fi 1

Temperature
SIEMENS

AW 32 NINANTR UARIANARIALARDY AINYMNAUAZITAUUNT 0.5 T19 5.5 1uAg
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4.3.3 n5USUNEULATRIINTEALILUN

o o Ay ey ~ ¥ N = o
uwmamimmnhmmw 2 118919N7 Polynomial LWAUNANNITANNARIALANDY TPENINUA

sanlssasialiil

T = U NINNNINNNIAIAA (B9ATALTA)

o = o = v
Y = szAumNNAnTa9nnIa Lé (LNR9)

] ¥

1 A dl a K
E = AIANNAAIALARDUNINATAL (LHAT)

MANNITAINAAIALARRY AINNTIN Polynomial

a9 1 NruA Degree X=1, Y=1

obe
=D

- A

o

99 2 AvA Degree X=2, Y=1

- A5SN 1 NvUA Degree X=1, Y=2

>
DR

' ' v o1
A a o A o o o

LN@VLEWI@NT]’]?WJ’]NQ@’]G]Lﬂa@u’ﬂ@ﬂﬂ’mﬁfl ‘1,1’111’1LLV]uﬂI’VHqMMQNu’WWﬂﬂ’WM?Q@’JC°‘| LATTSALIAQITN
= & Ao vy A o o« o v @ P o < o o =
@ﬂmmmmmimmmmmmmumwmmmu ﬂ@ﬂmmmmﬂmmmmu AMUUUITEALAITNANUBN
& Ao ny 4 o o o o o 4 Ao 3 P o
mmmimmLmﬂ\mm:mumuummmu mmﬂﬂ‘ummmmmLﬁ@ﬂummmmimmnmumi ‘*]Zivl,ﬁﬂ'ﬁ‘gﬂll

TANINITMIIRTANAILFULA Fam13799 3, 4, 5

v

v o o o o = O Ao ) P P
FYALTNUTUMEY = i‘szﬁ’J’mmﬂWﬂ\‘lu’memim (Y) + AAHNARIALARRLNLNATL (E)

#519n2 N AN NENAUE I nI e fiFuiANNNAaIALARAUA UL ALNNA T A RUF U E LA
ANNITANNNAAIALAADY LT LU LN N A NANRUSss e i udA uAaIALARR U LT AN

ANPAIUFLAUANNANNITANNARIALAADUNIAINANNNT (NN 33, 34, 35, 36)

WAaNN1TANAAIALARRET IRANNIIN Polynomial YIRANNANNNINNRLATZY VAU ANNI9T

winnzan s i 1E lunsdsumausinanulianniases
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0.00
0.00% 1.00% 2.00% 3.00% 4.00% 5.00%
ANAMNARIALARDY %

AN 33 neuaAAINANTUSIE T as iU AN NARNIALARE WIS AL A TN e SR I

LAUUIR39 (M)
6.00

5.00

5

3.00
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2.00
@ 0
1.00 o0
(X&) e @
0.00
0.00% 1.00% 2.00% 3.00% 4.00% 5.00%

ATAANNARIALARAU %

AN 34 NN BAAIANNANTUSIT IS U AN AR AL ARUTLITLALINA 3

(UAU5URUAINANNTN 1)
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ANANNARIALARAY %

PN 35 NI LAAIANNANTUETTINaF T U AN NARIALA AR UTLITLALINNA S

(A5 ULLUAINANNTN 2)

STALUIR59 (M)
6.00
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1.00
(&) @@ 0 o
0.00
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|

T Juntitled fit 1

1 (WA 33)

1Y

1 a7nn3W Polynomial Degree X

&
AFTIN

ERROR vs. SIEMENS, Temperature

pelgl
Wl
A

fi%ia SIEMENS

v

TRTTAUTIN

A4 o
AN

AAMNLAT

1

ANN19n (1)

1Y

%

SIEMENS
1

FUWAANNIR

b %

A
o

Nail

A

AANNITAIMUARIALARNDU AR

a1nn37 9 Polynomial A&

=

37 n379 Polynomial Degree X
NDUL

NN
3

'
=

ANTVIAITHNAATALA
N

%

!

'
=

N

E =-0.08793+0.003324T+0.004673Y......ccvvvivinninnnn
ANIZMFMN

=
EpNINGRINE|

Temperature

UAN R-square = 0.847

UIANNIT

1

o

=

18uanng
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CJuntitled fit 1

2,Y=1

2 a1 Polynomial Degree X

&
ATIN

ERROR vs. SIEMENS, Temperature

mﬁﬂw o

3 ._#_._ﬂﬁa—u_

- R

..... a M$&w1AEWﬁmﬁﬁw
H .# b

AT

g

r‘.ﬂ

W
)
¥

SIEMENS

ANN1IN (2)
o
ALIUNE R

(%

)

o

2
o

o

1

2
ATANAAT

2Y

SIEMENS

Dldlv v
WHANSalEann.

=

|
=

AANNITAIMNARIALAADY AR

a1nn9 Polynomial az &

P oA .
ADUNDLTUL

38 N3 Polynomial Degree X

NN
0.847
4

ANMAITNAATALA

I

AIFIF

square

=
UIANNITN

1

R —
=
ERNINGRINE]

Temperature

E = -0.2628+0.01455T+0.01212Y+0.0001784T"-0.000246TY.................
ENG

=

18uanng
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T untitled fit 1

1,Y=2

3 a1nn9n Polynomial Degree X

&
AFTIN

ERROR vs. SIEMENS, Temperature

ikl Ay
(el D an AT -
A R O o
A
RS )
.__.f,ﬁ.."___?w_m__ﬁ__ el =
v ﬁ-ﬂ?uw
(i
; __:..ﬁ"_ﬂvﬁ_ﬂﬂu =
..... . ﬂ%ﬂ%ﬂ%

i

a0

SIEMENS

ANNT9N (3)
.y
ALNEND

v

)

o

o
o

2
In9

1Y
=l
ATAN

SIEMENS

Y o dl o v
HANTalFanL

A

A

AANNITAIMNARIALAADY AR

NadFuL

=

39 31N Polynomial Degree X
ANTUNTIAIMNARTALANR UL

2NN
0.8614

'
=

ANFNTIaN 5

%

¥

I

square

R —
=
UIEHNNITN
=
Nel

Temperature

AN

E =-0.1113+0.00401T+0.0161Y-0.0002836TY-0.0004718Y"...................

a1nn37 9 Polynomial a2l

1&uangil5ut
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?JLﬂﬁ'lzﬁN@ﬂ’]i‘Vlﬂ@@ﬁ

HananTuINI N AINE N U Is I asIF uR A1 AN AR ALARR WA LT AUTINA I AL SR
(AW 33) WAZNAIL UL LAZNNANN(NINTA 34, 35, 36) aziiulddasidusiAANAaIALARR N
TAnasandsuiieunagnuannisneAtesaaasaiuladn AalieaINaun1sANNAAIALAAR LN bE

' v '
A o @ o

anansai W ievnsUfuidan szt fidaldantesiaszduiuuussiuiive SIEMENS $u
MPS series 1 LAZAINANTIHANIINARBIFLTIUANNNIAINNARTIALARBLIANNANNNT (AN3197 3, 4,
5) Favulgdn Al udsannn s f R UT AN N EseAUTinasannnEeiy ANn12ANNARIALARELTY
3 @nn1s tAun

ﬁllﬂ"l?ﬁ 1 E =-0.08793+0.003324T+0.004673Y

Zﬁ\lﬂ”l?ﬁ 2 E =-0.2628+0.01455T+0.01212Y+0.0001784T -0.000246TY

@Nﬂ’]ﬁ“?‘; 3 E = -0.1113+0.00401T+0.0161Y-0.0002836TY-0.0004718Y

Tnsisanuann1siannAaIAAABURALaY T £0.0036 ., +0.0035 . uWar +0.0034 W.

o o &£ N 9 C = S o = S A =
AINANAL FeRlANTiasndnAIAaIAARRWRATNauLFIRL (119797 2) TelAWInAD £0.0250 W, uazd
S S v L . 4. o
ANAAIALAReURAE AWl udann1sn gl fdauarligiannuaninfe annen 1 Al

aunnanwnnzansanistin i1 uiAe aunnsi 1 E = -0.08793+0.003324T+0.004673Y
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48

aquupdi szduth  Siemens ﬁhlm'\s:mmm seAutih dqmqfﬂa:m?ﬁau
(e 454 (m) (m) daudildann ey (m) vamﬂsmm{ ——
ANN1T (M) LNAS vasidun
25.78 0.50 0.498 0.0007 0.4987 0.0013 0.26%
27.91 0.50 0.498 0.0076 0.5056 -0.0056 1.12%
29.60 0.50 0.483 0.0130 0.4960 0.0040 0.80%
30.17 0.50 0.491 0.0149 0.5059 -0.0059 1.18%
31.27 0.50 0.476 0.0184 0.4944 0.0056 1.12%
32.79 0.50 0.476 0.0233 0.4993 0.0007 0.13%
33.62 0.50 0.474 0.0260 0.5000 0.0000 0.01%
25.78 1.00 0.993 0.0030 0.9960 0.0040 0.40%
27.69 1.00 0.993 0.0092 1.0022 -0.0022 0.22%
29.60 1.00 0.993 0.0154 1.0084 -0.0084 0.84%
30.10 1.00 0.993 0.0170 1.0100 -0.0100 1.00%
30.71 1.00 0.978 0.0189 0.9969 0.0031 0.31%
32.67 1.00 0.978 0.0253 1.0033 -0.0033 0.33%
33.65 1.00 0.971 0.0284 0.9994 0.0006 0.06%
25.78 1.50 1.495 0.0053 1.5003 -0.0003 0.02%
27.50 1.50 1.488 0.0109 1.4989 0.0011 0.08%
29.60 1.50 1.481 0.0177 1.4987 0.0013 0.09%
29.95 1.50 1.481 0.0188 1.4998 0.0002 0.01%
30.34 1.50 1.473 0.0200 1.4930 0.0070 0.47%
32.54 1.50 1.466 0.0271 1.4931 0.0069 0.46%
33.65 1.50 1.466 0.0307 1.4967 0.0033 0.22%
25.75 2.00 1.991 0.0075 1.9985 0.0015 0.07%
27.35 2.00 1.983 0.0127 1.9957 0.0043 0.22%
29.60 2.00 1.976 0.0200 1.9960 0.0040 0.20%
29.85 2.00 1.976 0.0208 1.9968 0.0032 0.16%
30.22 2.00 1.976 0.0220 1.9980 0.0020 0.10%
32.42 2.00 1.969 0.0291 1.9981 0.0019 0.10%
33.74 2.00 1.969 0.0334 2.0024 -0.0024 0.12%
25.75 2.50 2.498 0.0099 2.5079 -0.0079 0.32%
27.25 2.50 2.493 0.0147 2.5077 -0.0077 0.31%
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A1519% 3 (A|)

R . » A1ANARIA o ANAINARIALAREL
AUUNN FTTAUUN Siemens \ o e TTAUUN e 1o o
(e 454 (m) (m) ndaudldan ey (m) M'R\iﬂilll.l.ﬂ( ——

ANNIT (M) LNAS vasidun

29.60 2.50 2.479 0.0223 2.5013 -0.0013 0.05%
29.78 2.50 2.479 0.0229 2.5019 -0.0019 0.08%
32.30 2.50 2.471 0.0310 2.5020 -0.0020 0.08%
33.76 2.50 2.456 0.0357 2.4917 0.0083 0.33%
25.71 3.00 2.995 0.0121 3.0071 -0.0071 0.24%
27.20 3.00 2.981 0.0168 2.9978 0.0022 0.07%
29.56 3.00 2.974 0.0245 2.9985 0.0015 0.05%
29.69 3.00 2.974 0.0249 2.9989 0.0011 0.04%
30.11 3.00 2.974 0.0263 3.0003 -0.0003 0.01%
32.19 3.00 2.966 0.0330 2.9990 0.0010 0.03%
33.80 3.00 2.959 0.0382 2.9972 0.0028 0.09%
29.56 3.50 3.468 0.0268 3.4948 0.0052 0.15%
30.05 3.50 3.469 0.0284 3.4974 0.0026 0.08%
32.10 3.50 3.469 0.0350 3.5040 -0.0040 0.11%
29.56 4.00 3.961 0.0291 3.9901 0.0099 0.25%
30.00 4.00 3.964 0.0305 3.9945 0.0055 0.14%
31.97 4.00 3.971 0.0369 4.0079 -0.0079 0.20%
29.56 4.50 4.466 0.0314 4.4974 0.0026 0.06%
29.97 4.50 4.466 0.0327 4.4987 0.0013 0.03%
31.90 4.50 4.466 0.0390 4.5050 -0.0050 0.11%
29.56 5.00 4.961 0.0337 4.9947 0.0053 0.11%
29.90 5.00 4.961 0.0348 4.9958 0.0042 0.08%
31.78 5.00 4.961 0.0409 5.0019 -0.0019 0.04%
33.92 5.00 4.954 0.0478 5.0018 -0.0018 0.04%
29.56 5.50 5.464 0.0360 5.5000 0.0000 0.00%
29.83 5.50 5.464 0.0369 5.5009 -0.0009 0.02%
31.66 5.50 5.464 0.0429 5.5069 -0.0069 0.12%
33.93 5.50 5.456 0.0502 5.5062 -0.0062 0.11%

Average +0.0036 0.23%

SD 0.0045
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AUUDH szAut  Siemens F*i']lﬂ’.]’n:lﬂ@ﬁﬂ szAUYN ﬁ'nmqgﬂa:m?ﬁﬂu
dhec)  aRam  (m  PeRMAlNIN e g ) bkl
ANNTT (M) \NAS wadidua

25.78 0.50 0.498 -0.0019 0.4961 0.0039 0.78%
27.91 0.50 0.498 0.0071 0.5051 -0.0051 1.01%
29.60 0.50 0.483 0.0134 0.4964 0.0036 0.72%
30.17 0.50 0.491 0.0155 0.5065 -0.0065 1.30%
31.27 0.50 0.476 0.0192 0.4952 0.0048 0.97%
32.79 0.50 0.476 0.0239 0.4999 0.0001 0.02%
33.62 0.50 0.474 0.0263 0.5003 -0.0003 0.06%
25.78 1.00 0.993 0.0008 0.9938 0.0062 0.62%
27.69 1.00 0.993 0.0087 1.0017 -0.0017 0.17%
29.60 1.00 0.993 0.0159 1.0089 -0.0089 0.89%
30.10 1.00 0.993 0.0176 1.0106 -0.0106 1.06%
30.71 1.00 0.978 0.0196 0.9976 0.0024 0.24%
32.67 1.00 0.978 0.0257 1.0037 -0.0037 0.37%
33.65 1.00 0.971 0.0284 0.9994 0.0006 0.06%
25.78 1.50 1.495 0.0036 1.4986 0.0014 0.09%
27.50 1.50 1.488 0.0105 1.4985 0.0015 0.10%
29.60 1.50 1.481 0.0182 1.4992 0.0008 0.05%
29.95 1.50 1.481 0.0194 1.5004 -0.0004 0.03%
30.34 1.50 1.473 0.0207 1.4937 0.0063 0.42%
32.54 1.50 1.466 0.0274 1.4934 0.0066 0.44%
33.65 1.50 1.466 0.0304 1.4964 0.0036 0.24%
25.75 2.00 1.991 0.0062 1.9972 0.0028 0.14%
27.35 2.00 1.983 0.0125 1.9955 0.0045 0.22%
29.60 2.00 1.976 0.0206 1.9966 0.0034 0.17%
29.85 2.00 1.976 0.0214 1.9974 0.0026 0.13%
30.22 2.00 1.976 0.0226 1.9986 0.0014 0.07%
32.42 2.00 1.969 0.0292 1.9982 0.0018 0.09%
33.74 2.00 1.969 0.0326 2.0016 -0.0016 0.08%
25.75 2.50 2.498 0.0090 2.5070 -0.0070 0.28%
27.25 2.50 2.493 0.0148 2.5078 -0.0078 0.31%
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29.60 2.50 2.479 0.0230 2.5020 -0.0020 0.08%
29.78 2.50 2.479 0.0236 2.5026 -0.0026 0.10%
32.30 2.50 2471 0.0310 2.5020 -0.0020 0.08%
33.76 2.50 2.456 0.0346 2.4906 0.0094 0.38%
25.71 3.00 2.995 0.0116 3.0066 -0.0066 0.22%
27.20 3.00 2.981 0.0172 2.9982 0.0018 0.06%
29.56 3.00 2.974 0.0252 2.9992 0.0008 0.03%
29.69 3.00 2.974 0.0256 2.9996 0.0004 0.01%
30.11 3.00 2.974 0.0269 3.0009 -0.0009 0.03%
32.19 3.00 2.966 0.0328 2.9988 0.0012 0.04%
33.80 3.00 2.959 0.0367 2.9957 0.0043 0.14%
29.56 3.50 3.468 0.0276 3.4956 0.0044 0.13%
30.05 3.50 3.469 0.0291 3.4981 0.0019 0.05%
32.10 3.50 3.469 0.0347 3.5037 -0.0037 0.11%
29.56 4.00 3.961 0.0300 3.9910 0.0090 0.23%
30.00 4.00 3.964 0.0313 3.9953 0.0047 0.12%
31.97 4.00 3.971 0.0366 4.0076 -0.0076 0.19%
29.56 4.50 4.466 0.0324 4.4984 0.0016 0.04%
29.97 4.50 4.466 0.0336 4.4996 0.0004 0.01%
31.90 4.50 4.466 0.0386 4.5046 -0.0046 0.10%
29.56 5.00 4.961 0.0348 4.9958 0.0042 0.08%
29.90 5.00 4.961 0.0357 4.9967 0.0033 0.07%
31.78 5.00 4.961 0.0404 5.0014 -0.0014 0.03%
33.92 5.00 4,954 0.0449 4.9989 0.0011 0.02%
29.56 5.50 5.464 0.0372 5.5012 -0.0012 0.02%
29.83 5.50 5.464 0.0379 5.5019 -0.0019 0.03%
31.66 5.50 5.464 0.0424 5.5064 -0.0064 0.12%
33.93 5.50 5.456 0.0469 5.5029 -0.0029 0.05%
Average +0.0035 0.24%
SD 0.0043
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25.78 0.50 0.498 -0.0023 0.4957 0.0043 0.86%
27.91 0.50 0.498 0.0054 0.5034 -0.0034 0.69%
29.60 0.50 0.483 0.0115 0.4945 0.0055 1.11%
30.17 0.50 0.491 0.0136 0.5046 -0.0046 0.91%
31.27 0.50 0.476 0.0175 0.4935 0.0065 1.31%
32.79 0.50 0.476 0.0230 0.4990 0.0010 0.21%
33.62 0.50 0.474 0.0260 0.5000 0.0000 0.01%
25.78 1.00 0.993 0.0013 0.9943 0.0057 0.57%
27.69 1.00 0.993 0.0080 1.0010 -0.0010 0.10%
29.60 1.00 0.993 0.0148 1.0078 -0.0078 0.78%
30.10 1.00 0.993 0.0165 1.0095 -0.0095 0.95%
30.71 1.00 0.978 0.0186 0.9966 0.0034 0.34%
32.67 1.00 0.978 0.0255 1.0035 -0.0035 0.35%
33.65 1.00 0.971 0.0289 0.9999 0.0001 0.01%
25.78 1.50 1.495 0.0047 1.4997 0.0003 0.02%
27.50 1.50 1.488 0.0106 1.4986 0.0014 0.09%
29.60 1.50 1.481 0.0177 1.4987 0.0013 0.08%
29.95 1.50 1.481 0.0189 1.4999 0.0001 0.00%
30.34 1.50 1.473 0.0202 1.4932 0.0068 0.45%
32.54 1.50 1.466 0.0277 1.4937 0.0063 0.42%
33.65 1.50 1.466 0.0315 1.4975 0.0025 0.16%
25.75 2.00 1.991 0.0078 1.9988 0.0012 0.06%
27.35 2.00 1.983 0.0131 1.9961 0.0039 0.19%
29.60 2.00 1.976 0.0206 1.9966 0.0034 017%
29.85 2.00 1.976 0.0214 1.9974 0.0026 0.13%
30.22 2.00 1.976 0.0226 1.9986 0.0014 0.07%
32.42 2.00 1.969 0.0299 1.9989 0.0011 0.05%
33.74 2.00 1.969 0.0343 2.0033 -0.0033 017%
25.75 2.50 2.498 0.0109 2.5089 -0.0089 0.36%
27.25 2.50 2.493 0.0158 2.5088 -0.0088 0.35%
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29.60 2.50 2.479 0.0233 2.5023 -0.0023 0.09%
29.78 2.50 2.479 0.0238 2.5028 -0.0028 0.11%
32.30 2.50 2.471 0.0319 2.5029 -0.0029 0.12%
33.76 2.50 2.456 0.0366 2.4926 0.0074 0.30%
25.71 3.00 2.995 0.0137 3.0087 -0.0087 0.29%
27.20 3.00 2.981 0.0182 2.9992 0.0008 0.03%
29.56 3.00 2.974 0.0256 2.9996 0.0004 0.01%
29.69 3.00 2.974 0.0260 3.0000 0.0000 0.00%
30.11 3.00 2.974 0.0273 3.0013 -0.0013 0.04%
32.19 3.00 2.966 0.0338 2.9998 0.0002 0.01%
33.80 3.00 2.959 0.0388 2.9978 0.0022 0.07%
29.56 3.50 3.468 0.0279 3.4959 0.0041 0.12%
30.05 3.50 3.469 0.0294 3.4984 0.0016 0.05%
32.10 3.50 3.469 0.0356 3.5046 -0.0046 0.13%
29.56 4.00 3.961 0.0300 3.9910 0.0090 0.23%
30.00 4.00 3.964 0.0313 3.9953 0.0047 0.12%
31.97 4.00 3.971 0.0371 4.0081 -0.0081 0.20%
29.56 4.50 4.466 0.0319 4.4979 0.0021 0.05%
29.97 4.50 4.466 0.0331 4.4991 0.0009 0.02%
31.90 4.50 4.466 0.0386 4.5046 -0.0046 0.10%
29.56 5.00 4.961 0.0337 4.9947 0.0053 0.11%
29.90 5.00 4.961 0.0346 4.9956 0.0044 0.09%
31.78 5.00 4.961 0.0397 5.0007 -0.0007 0.01%
33.92 5.00 4.954 0.0456 4.9996 0.0004 0.01%
29.56 5.50 5.464 0.0352 5.4992 0.0008 0.01%
29.83 5.50 5.464 0.0359 5.4999 0.0001 0.00%
31.66 5.50 5.464 0.0408 5.5048 -0.0048 0.09%
33.93 5.50 5.456 0.0467 5.5027 -0.0027 0.05%

Average +0.0034 0.23%

SD 0.0044
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0.50 0.501 0.0010 0.5020 -0.0020 0.40%

0.50 0.498 0.0010 0.4990 0.0010 0.20%

0.50 0.499 0.0010 0.5000 0.0000 0.00%

0.50 0.498 0.0010 0.4990 0.0010 0.20%

0.50 0.504 0.0010 0.5050 -0.0050 1.00%

0.50 0.501 0.0010 0.5020 -0.0020 0.40%

0.50 0.501 0.0010 0.5020 -0.0020 0.40%

1.00 0.998 0.0030 1.0010 -0.0010 0.10%

1.00 0.998 0.0030 1.0010 -0.0010 0.10%

1.00 0.999 0.0030 1.0020 -0.0020 0.20%

1.00 0.998 0.0030 1.0010 -0.0010 0.10%

1.00 0.999 0.0030 1.0020 -0.0020 0.20%

1.00 0.999 0.0030 1.0020 -0.0020 0.20%

1.00 0.996 0.0030 0.9990 0.0010 0.10%

1.50 1.496 0.0050 1.5010 -0.0010 0.07%

1.50 1.494 0.0050 1.4990 0.0010 0.07%

1.50 1.496 0.0050 1.5010 -0.0010 0.07%

1.50 1.494 0.0050 1.4990 0.0010 0.07%

1.50 1.497 0.0050 1.5020 -0.0020 0.13%

1.50 1.496 0.0050 1.5010 -0.0010 0.07%

1.50 1.497 0.0050 1.5020 -0.0020 0.13%

2.00 1.990 0.0070 1.9970 0.0030 0.15%

2.00 1.990 0.0070 1.9970 0.0030 0.15%

2.00 1.993 0.0070 2.0000 0.0000 0.00%

2.00 1.993 0.0070 2.0000 0.0000 0.00%

2.00 1.993 0.0070 2.0000 0.0000 0.00%

2.00 1.990 0.0070 1.9970 0.0030 0.15%

2.00 1.991 0.0070 1.9980 0.0020 0.10%
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2.50 2.498 0.0090 2.5070 -0.0070 0.28%
2.50 2.487 0.0089 2.4959 0.0041 0.16%
2.50 2.493 0.0090 2.5020 -0.0020 0.08%
2.50 2.490 0.0090 2.4990 0.0010 0.04%
2.50 2.493 0.0090 2.5020 -0.0020 0.08%
2.50 2.491 0.0090 2.5000 0.0000 0.00%
3.00 2.987 0.0109 2.9979 0.0021 0.07%
3.00 2.987 0.0109 2.9979 0.0021 0.07%
3.00 2.987 0.0109 2.9979 0.0021 0.07%
3.00 2.986 0.0109 2.9969 0.0031 0.10%
3.00 2.988 0.0110 2.9990 0.0010 0.03%
3.00 2.986 0.0109 2.9969 0.0031 0.10%
3.00 2.986 0.0109 2.9969 0.0031 0.10%
3.50 3.484 0.0129 3.4969 0.0031 0.09%
3.50 3.484 0.0129 3.4969 0.0031 0.09%
3.50 3.485 0.0129 3.4979 0.0021 0.06%
4.00 3.980 0.0149 3.9949 0.0051 0.13%
4.00 3.981 0.0149 3.9959 0.0041 0.10%
4.00 3.981 0.0149 3.9959 0.0041 0.10%
4.50 4.480 0.0169 4.4969 0.0031 0.07%
4.50 4478 0.0169 4.4949 0.0051 0.11%
4.50 4478 0.0169 4.4949 0.0051 0.11%
5.00 4.982 0.0189 5.0009 -0.0009 0.02%
5.00 4,981 0.0189 4.9999 0.0001 0.00%
5.00 4,982 0.0189 5.0009 -0.0009 0.02%
5.00 4.980 0.0189 4.9989 0.0011 0.02%
5.50 5.480 0.0209 5.5009 -0.0009 0.02%

5.50 5.480 0.0209 5.5009 -0.0009 0.02%
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5.50 5.480 0.0209 5.5009 -0.0009 0.02%
6.00 5.977 0.0229 5.9999 0.0001 0.00%
6.00 5.977 0.0229 5.9999 0.0001 0.00%
6.00 5.977 0.0229 5.9999 0.0001 0.00%
6.00 5.977 0.0229 5.9999 0.0001 0.00%
Average +0.0012 0.11%

SD 0.0025
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Pressure Measurement
Transmitters for basic requirements
SITRANS P MPS (submersible sensor)

Transmitter for hydrostatic level

. Overview

SITRANS P MPS pressure transmitters are submersible sensors
for hydrostatic level measurements.

The SITRANS P MPS pressure transmitters are available for var-
ious measuring ranges and with explosion protection as an op-
tion.

A junction box and a cable hanger are available as accessories
for simple installation.

. Benefits
e Compact design
e Simple installation
e Small error in measurement (0,3 %)
e Degree of protection IP 68

[ Application
SITRANS P MPS pressure transmitters are used in the following
branches for example:
e Qil and gas industries
e Shipbuilding
e Water supply

[ | Design

SITRANS P MPS pressure transmitters have a front-flush piezo-
resistive sensor with stainless steel diaphragm.

These pressure transmitters are equipped with an electronic cir-
cuit fitted together with the sensor in a stainless steel housing.
The cable also contains a strength cord and vent pipe.

The diaphragm is protected against external influences by a
protective cap.

The sensor, electronic circuit and cable are sealed in a common
housing of small dimensions.

The pressure transmitter is temperature-compensated for a wide
temperature range.

. Function

SITRANS P MPS pressure transmitters are for measuring the lig-
uid levels in wells, tanks, channels and dams.

Sensor

Diaphragm 2(b )
Kio+2 (brown
e . > 1 (blue) v s
—|E = = = = = = = : Ventpipe
‘Screen

SITRANS P MPS pressure transmitter, mode of operation and wiring dia-
gram

On one side of the sensor, the diaphragm is exposed to the hy-
drostatic pressure which is proportional to the submersion
depth. This pressure is compared with atmospheric pressure.
Pressure compensation is carried out using the vent pipe in the
connection cable.

The hydrostatic pressure of the liquid column acts on the sensor
diaphragm, and transmits the pressure to the piezo-resistive
bridge in the sensor.

The output voltage of the sensor is applied to the electronic cir-
cuit where it is converted into an output current of 4 to 20 mA.

The cable of the 7MF1570 transmitter must always be connected
in the supplied junction box. The junction box has to be installed
near the measuring point.

If the medium is anything other than water, it is also necessary to
check compatibility with the specified materials of the transmit-
ter.

[ | Integration

Venting pipe

To trans-
mitter
7MF1570

To measured- ‘

value
processing

Junction box 7MF1570-8AA, opened
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Pressure Measurement
Transmitters for basic requirements
SITRANS P MPS (submersible sensor)

Transmitter for hydrostatic level

it =
( —

Measuring point setup, in principle

. Technical specifications

SITRANS P MPS pressure measurement transmitter

(submersible sensor)

Mode of operation
Measuring principle

piezo-resistive

Input

Measured variable
Measuring range
*0..6ftH,O (0 ... 2mH,0)

00 ... 12ftH,0 (0 ... 4 mH,0)

Hydrostatic level
Maximum operating pressure

® 20.3 psi (1.4 bar) (corresponds
to 42 ftH,0 (14 mH,0))

® 20.3 psi (1.4 bar) (corresponds
to 42 ftH,0 (14 mH,0))

® 20.3 psi (1.4 bar) (corresponds
to 42 ftH,0 (14 mH,0))

® 43.5 psi (3.0 bar) (corresponds
t0 90 ftH,O (30 mH,0))

® 43.5 psi (3.0 bar) (corresponds
to 90 ftH,O (30 mH,0))

© 87.0 psi (6.0 bar) (corresponds
to 180 ftH,0 (60 mH,0))

©0 .. 15 ftH,0 (0 ... 5 mH,0)
©0 ... 18 ftH,0 (0 ... 6 mH,0)
®0...30 ftH,0 (0 ... 10 mH,0)
¢ 0 ...60 ftH,0 (0 ... 20 mH,0)
Output

Output signal

4..20mA

Measuring accuracy

Error in measurement (including

non-linearity, hysteresis and repeat-

ability, at 25 °C (77 °F))
Influence of ambient temperature

Zero and span
e 1...6mHy0 (3 ... 18 ftH,0)
®>6 mH,0 (> 18 ftH,0)

2/16

Acc. to EN 60770-1
0.3% of full-scale value (typical)

0.45 %/10 K of full-scale value
0.3 %/10 K of full-scale value

Siemens FIO1 - 2011 US Edition

Long-term stability
Zero and span

e 1..6mHyO (3...18 ftH,0)
®>6 mH,0 (> 18 ftH,0)

0.25 % of full-scale value/year
0.2 % of full-scale value/year

Rated conditions
Ambient conditions

® Process temperature

-10... +80 °C (14 ... 176 °F)

® Storage temperature -40 ... +100 °C (-40 ... +212 °F)
Degree of protection to P68

DIN EN 60529

Design

Weight

® Pressure transmitter ~ 0.4 kg (~0.88 Ib)

e Cable 0.08 kg/m (~ 0.054 Ib/ft)

Electrical connection
Material

¢ Seal diaphragm

® Enclosure

* Gasket
* Connecting cable

Cable with 2 conductors with
screen and vent pipe, strength
cord (max. 300 N (67.44 Ibf)

Stainless steel, mat. no. 316L/
316 Ti

Stainless steel, mat. no. 316L/
316 Ti

Viton
Either

PE/HFFR sheath (non-halogen) or

FEP sheath

Power supply

Terminal voltage on pressure trans-
mitter Ug

10...36 VDC

Certificates and approvals

The transmitter is not subject to the
pressure equipment directive

(PED 97/23/EC)

Explosion protection

e Intrinsic safety "i
- Marking

TUV 03 ATEX 2004X
Ex Il 1 G EExiallC T4

Junction box

Application for connecting the transmitter
cable

Design

Weight 0.2 kg (0.44 Ib)

Electrical connection 2 x 3-way (28 to 18 AWG)

Cable entry 2xM20x 1.5

Enclosure material polycarbonate

Vent pipe for atmospheric pressure

Screw for cable strength cord

Rated conditions

Degree of protection to P54

DIN EN 60529

Cable hanger

Application for mounting the transmitter
Design

Weight 0.16 kg (0.35 Ib)

Material Galvanized steel, polyamide
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Pressure Measurement
Transmitters for basic requirements
SITRANS P MPS (submersible sensor)

Transmitter for hydrostatic level

. Selection and Ordering data Order No. Order code . Dimensional drawings

SITRANS P MPS pressure transmit- C) 7MF1570 - "mAQN mmm
ter for gauge pressure (submersible

sensor) Protective cap Cable sheath * (brown)
2-wire system _ Vet
Note: Junction box and cable hanger Nl €
included in delivery S ] Strength
Connection cable material cord (white)
PE 1 158 (6.2) L ()
FEP 5 I I I | 4 Screen
Measuring range Cable length L .
0. 2mH0 10m c Cable sheath 8.3 (0.33) diam. (black or blue, PE/HFFR)
0 4 HZO 10 D Flexible cable with 0.5 mm? (0.00078 inch?) cross-section
- 4 Mg m Vent pipe 1 (0.04) diam. (inner diameter)
0...5mH0 25m B Protective cap with 4 x 3 diam. (4 x 0.12 diam.) holes (black, PA)
(with PE cable only)
0...6 mHO 25m E
0...10 mH,O 25m F SITRANS P MPS pressure transmitters, dimensions in mm (inch)
0 ... 20 mH,0 25m G
0...6 ftH,O 32 ft K 50 (1.97) 57 (2.25)
0...12 ftH,0 32 ft L 22
0...18 ftH,O 82 ft M M (0.87)
0... 30 ftH,0 82 ft N ﬁ/ RLs tﬁ T
0 ... 60 ftH,0 82 ft P y ] A2
Special measuring range/ special z J1y (@ @ hMc;untlng
cable length) ole
Specify measuring range and cable
length in plain text ,
: - =i Venting =
Explosion protection ) ]/valve (J
* None 1 2 S
e with type of protection "intrinsic 2
safety" (Ex Il 1 G EExia lIC T4)
Further designs Order code N
Factory calibration certificate, add Zto  C11 N i<
order no. and add order code. M20x1,5 <
Order No. 22 )
Quality inspection certificate (factory 7MF1564-8CC11 65 (2.56) (0.87)

calibration) to IEC 60770-2 supplied
later, in this case state manufacturing

number of transmitter. Junction box, dimensions in mm (inch)

Accessories (as spare part)

Junction box 7MF1570-8AA

for connecting the transmitter cable

Cable hanger 7MF1570-8AB '
For attachment of transmitter

Power supply units see Chap. 8 "Supplementary Components".

n Special measuring ranges of between 0 ... 1 mH,O (0 ... 3 ftH,0)
and 0 ... 200 mH,0 (0 ... 656 ftH,0) and special cable lengths of up to
1000 m (3281 ft) are possible. With Ex versions the max. custom cable
length is 50 m (150 (ft). The length of free-hanging cable should not
exceed 375 m (1230 ft).

C) Subject to export regulations AL: N, ECCN: EAR99.

175 (6.9)

48 (1.9)

Cable hanger, dimensions in mm (inch)

Siemens FI01 - 2011 US Edition 2/17



© Siemens AG 2011

Pressure Measurement
Transmitters for basic requirements
SITRANS P MPS (submersible sensor)

Transmitter for hydrostatic level

. More information

Determination of the measuring range in case of media with
a density = 1000 kg/m3 (medium = water)

1|

Calculation of the measuring range:

p=pxgxH

with:

p = density of medium

g = local acceleration due to gravity
H = maximum level

Example:
Medium: Diesel fuel, p = 850 kg/m3

Acceleration due to gravity: 9.81 m/s®
Start-of-scale: 0 m
Maximum level: 6.2 m

Calculation:

p =850 kg/m3x 9.81 m/s®x 6.2 m
p = 51698.7 N/m?

p =517 mbar

Transmitter to be ordered:

7MF1570-5ZA02-Z
J1Y: 0 ... 517 mbar; cable length e.g. 8 m

2/18 Siemens FI01 - 2011 US Edition
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Operating instructions
Groundwater datalogger
OTT CTD

\{

OoTT




These operating instructions (version "01-1009") cover the OTT CTD software
versions

OTT CID firmware from V 1.00.0
OTT CTD operating program from V 1.50.0

The OTT CTD firmware version can be found in the "Advanced operation" mode,
"OTT CTD" window of the operating program. The version of the operating
program can be found via the "Info" function in the "Help" menu.

We reserve the right to make technical changes and improvements without notice.
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1 Scope of supply

OTT CTD

- 1 groundwater datalogger consisting of a communication unit with installed
O-ring, pressure probe cable with pressure compensation capillary and
Kevlar core for longitudinal stabilization, 2 desiccant capsules, pressure probe

with integrated conductivity sensor and datalogger

-3 x 1.5V batteries, alkaline (LR6 - AA) or lithium design (FR6 - AA)

- 1 brief Instructions
- 1 factory acceptance test certificate (FAT)

2 Order numbers

OTT CTD

Accessories

Groundwater datalogger
Information needed for order
- Measuring range: 0 ... 4 m;
... 10m;
0...20m;
0...40 m;
0...100m
— System length: 1,5 ... 200 m (1 % +5 cm)
— Battery type: alkaline, lithium

Installation kit
consisting of: adapter ring 1", adapter
p|c1tes 2", 4", 6", suspension bracket

Adapter plates 3" and 5"

Suspension brackets
for top caps starting at 2" without recess
and for universal installation

Cable suspension unit
for OTT CTD system lengths of > 100 m

CD-ROM ,,OTT CTD Software”
OTT CTD operating program for PC
Top cap

with infegrated fastening hook

— for 2" observation wells

— for 4" observation wells

— for 6" observation wells

Intelligent top cap OTT ITC
for GSM remote data transfer

5-sided key
to lock OTT top caps

Optical OTT Duolink reading head
Optical OTT IrDA link USB reading head

Calibration container

55.445.001.9.0

55.440.025.9.2

55.440.444.4.1
55.440.450.4.1

on request

56.571.000.9.7

24.220.052.9.5
24.220.054.9.5
24.220.057.9.5

55.530.0xx.3.2

20.250.095.4.1

55.520.017.4.2
55.520.026.9.2
55.445.025.9.2



Replacement Alkaline battery
parts/ LR6 - AA; 3 units required
Consumable

materials Lithium battery

FR6 - AA; 3 units required

Desiccant capsules
2 in aluminum bags

Conductivity calibration solution
- 0,1 mS/cm; 1000 ml
- 0,5mS/cm; 946 ml
- 1,412 mS/cm; 1000 ml
-12,856 mS/cm; 946 ml
- 47,6 mS/cm; 1000 ml

3 Basic safety information

96.800.004.9.5

97.800.008.9.5

97.100.280.9.5

55.495.350.9.5
55.495.351.9.5
55.495.352.9.5
55.495.353.9.5
55.495.354.9.5

Read these operating instructions before using the OTT CTD for the first time!
Become completely familiar with the installation and operation of the OTT CTD
and its accessories! Retain these operating instructions for later reference.

The OTT CTD is used to measure groundwater levels, the water temperature
and the specific conductivity of the groundwater. Only use the OTT CTD as
described in these operating instructions!

For further information, — see Chapter 4, "Introduction".

Note all the detailed safety information given within the individual work steps.
All safety information in these operating instructions are identified with the
warning symbol shown here.

Ensure the electrical, mechanical, and climatic specifications listed in the
technical data are adhered to.
For further information — see Chapter 11, "Technical data".

Handle the pressure probe cable carefully: Do not kink the cable or pull it
across sharp edges!

Do not make any changes or retrofits to the OTT CTD. If changes or retrofits
are made, all guarantee claims are voided.

Have a faulty OTT CTD inspected and repaired by our repair center. On no
account carry out repairs yourself!
For further information — see Chapter 19, "Repair".

Dispose of the OTT CTD properly after taking out of service. On no account put
the OTT CTD into the normal household waste.
For further information — see Chapter 20, "Notes about the disposal of old units".



4 Introduction

The OTT CTD groundwater datalogger provides precise measurement and record-
ing of groundwater levels and temperatures, as well as the specific electrical
conductivity of the groundwater. The OTT CTD also calculates the salinity and a
TDS value (Total Dissolved Solids) based on the specific conductivity.

The pressure probe uses the hydrostatic pressure of the water column above a
relative pressure measuring cell to determine the water level. A pressure compen-
sation capillary in the pressure probe cable gives the measuring cell the current
ambient air pressure as a reference. Erroneous measurement results due fo atmos-
pheric air pressure fluctuations are thus eliminated. The OTT CTD measures the
specific electrical conductivity using a 4-electrode conductivity sensor with inte-
grated temperature sensor. The measurement electrodes are made of graphite.

The temperature compensation process for the conductivity measurement and the
reference temperature used can be chosen as well as the calculation method for
the salinity.

The OTT CTD is available with five water level measuring ranges:
4 m water column (O ... 0.4 bar)

. 10 m water column (O ... 1 bar)

. 20 m water column (O ... 2 bar)

o O O o

. 40 m water column (O ... 4 bar)
0 ... 100 m water column (O ... 10 bar)

With the help of a reference value that is input during startup, the OTT CTD’s
standard setting provides measurement results in the form of depth values. Alter-
natively, measured values can be levels or pressures. The measurement intervals
(sample intervals) can be preselected as necessary.

The operating parameters are adjusted with the "OTT CTD Operating program"
PC software. This software allows the system to be conveniently and flexibly
tailored to a wide range of measurement requirements. The software can be set
to provide a basic or an advanced operator interface. The basic operator inter-
face allows all settings to be adjusted within a single program window. In the
advanced operator inferface, the sample interval can be controlled with limit
events, for example. The software also supports the execution of pump tests.

The stored measured values are made available through an infrared interface
(IrDA) for wireless readout by a PC with OTT CTD Operating program or OTT
Hydras 3 or by a PDA with OTT Hydras 3 Pocket.

Together with an OTT ITC intelligent top cap (accessory), remote data transfer
and remote parameter input is possible via the GSM mobile telephone network
(GSM = global system for mobile communications). The remote data transfer can
be optionally carried out by SMS text messages or using the packet oriented
mobile radio transmission service GPRS (general packet radio service).

The OTT CTD is installed simply by hanging it in observation wells of 1" in diame-
ter and larger. Various adapters/suspension brackets are available as accessories
for this purpose. Three 1.5 V lithium batteries (type AA) provide an operating life
of over five years (sample inferval: 1 hour; system length: 50 m). Alternatively,
alkaline batteries with a limited working life can be used.

The communication unit of the OTT CTD can withstand temporary flooding (for
details, see chapter 21, "Technical data").



Fig. 1: Setting up a groundwater measure-
ment station with the OTT CTD.

The OTT CTD essentially consists of three com-
ponents: Communication unit, pressure probe
cable and pressure probe with datalogger.

OTT CTD system length = length of
communication unit + cable length + Y y
length of pressure probe with datalogger.
(The system length is required when
ordering an OTT CTD. When setting

the OTT CTD operating parameters the
system length is not required.)

Observation well

(The rubber stop attached to the pressure 7777777 | TIITIIT I | T T 777777777 T T TTT T T TT T T IT T 7T T T T T 7777777

probe cable prevents the pipe casing from
falling when the communication unit is
open. Do not move the rubber stop!)

Communication unit

Depth

System length

+——— Pressure probe cable

I A

|
|
|
|
|
=
c
£ =
£ _3 |
Q0O o
N o)) 1 I .
8 5 | Pressure probe with
qéac:; $ 5 I : datalogger unit
SEE £ ‘
20 3 2 |
£7— 8 ‘
2o = N
Q q o |
=€ e L
<
'S ﬁ : Conductivity sensor
o |
e |
[ [
v ==+ Pressure Sensor




Fig. 2: Installing batteries.

5 Installing, checking, and exchanging batteries

Please note

Only use the battery types indicated (no rechargeable batteries)!
Always use brand new batteries! Do not mix used and new batteries!
Do not mix batteries of different manufacturers!

Do not mix lithium and alkaline batteries!

Properly dispose of dead batteries! Do not include in household waste!

Suitable battery types

3 x 1.5V AA cells (LR6/FRé),
alkaline or lithium design (LiFeS; Energizer L91)

Insert the batteries as follows

Slide the pipe casing of the communication unit approximately 30 cm in the
direction of the pressure probe cable.

Insert 3 batteries (LR6/FR6 - AA) in the battery compartment

as shown in Figure 2. Ensure that the polarity is correct!

Screw the pipe casing of the communication unit back on.

Notes

The OTT CTD begins measurements within a few seconds of the batteries being
inserted (there is no on/off switch).

If the OTT CTD is to be shut off = remove the batteries. This will prevent the
batteries from draining prematurely and will stop any recording of unusable
measurements.

When bringing back into operation it takes — dependent on how much data is
stored — up to 7 minutes until the OTT CTD begins measurements again.

Backstop

Pipe casing
communication
unit
LR6/FR6 - AA

Battery




Battery life

For a 1 hour sample interval an 50 m system length (without ITC).

Lithium batteries: at least 5 years
Alkaline batteries: at least 1.5 years (high quality battery types)
Notes

The operating program has a calculation function that determines the approxi-
mate battery life based on the operating parameters currently set. The basis for
this are lithium batteries!

Due to their design, at O °C, alkaline batteries drop to 50 % of their original
20 °C capacity and at =10 °C they drop to approximately 35 %. If ambient
temperatures are expected to drop below 0 °C at the measurement station, it

is recommended that lithium batteries be used.

Check the battery voltage as follows

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Select the "OTT CTD" menu, "View Instantaneous values" function ' — the
OTT CID starts an instantaneous value measurement — the "Observer"
window indicates the current battery voltage and the energy withdrawn from
the batteries so far in Ah.

If the battery voltage is < 3.6 to 3.7 volts — replace the batteries.

Click on the "Exit" button.

Close the operating program.

1) With suitable settings (Menu "File", Function "Options"), the operating program starts with the
"Observer" window.

Replace dead batteries as follows

Open the top cqp/ observation well cover.

Pull the communication unit approximately 80 cm out of the observation well
and hold (a second person would be useful).

Slide the pipe casing of the communication unit approximately 30 cm in the
direction of the pressure probe cable. (The rubber stop located on the pressure
probe cable (see Fig. 1) prevents the pipe casing from falling. Do not move the
rubber stop!)

Remove dead batteries.

Insert 3 new batteries (LR6/FR6 - AA) into the battery compartment as shown
in Figure 2 within 10 minutes. Ensure that the polarity is correct!

Slide the pipe casing of the communication unit back on until it stops.

Slowly and carefully place the communication unit back into the observation well.
Close the top cap/observation well cover.

Notes

The OTT CTD stores the measured values in a non-volatile memory. This pre-
vents any data loss when replacing the batteries. This also applies to storage
over a long time period with the batteries removed.

If it takes longer than approx. 10 minutes to replace dead batteries, the time
(and possibly the date) will have to be re-entered (see Chapter 13, "Date and
time settings"). Furthermore, it takes — dependent on how much data is stored —
up to 7 minutes until the OTT CTD begins measurements again.

When replacing the batteries, we recommend changing the desiccant capsules
at the same time (see Chapter 16.2, "Replacing the desiccant capsules”).



Fig. 3: Installation accessory set — Part 1.

10

1 = hole for OTT CTD
2 = hole for contact gauge
3 = recess for screws on the top cap

6 Installing the OTT CTD

System length up to 100 meters

The installation of the OTT CTD is carried out by suspending it in the observation well.
In the process, the necessary accessories and type of installation varies depending

on the diameter of the observation well and the design of the top cap:

1" observation wells see 6.1
2" 3", 4", 5" or 6" observation wells, see 6.2
OTT top caps with recess for adapter plate
Observation wells beginning at 2" in diameter, see 6.3
top caps without recess for adapter plate
Special case: Observation wells beginning at see 6.4

2" in diameter without top cap

System length over 100 meters
For installation of an OTT CTD with a system length of more than 100 meters,
there is a special cable suspension unit available (see accessories). This suspension

unit is described separately.

Adapter plate 6"

Adapter plate 4"

Adapter plate 2"




Fig. 4: Installation accessory set — Part 2.
Adapter ring 1" @

Suspension bracket

AN
Zdl|

Fig. 5: Adapter plate accessories 3" and 5".
1 = hole for OTT CTD Adapter plate 5"

2 = hole for contact gauge
3 = recess for screws on the top cap

Adapter plate 3"




6.1 Installing in 1" observation wells

Required accessories: Adapter ring for 1" observation wells.

Install the OTT CTD as follows

Preliminary work: If not already done, install batteries (see Chapter 5).
Open the observation well cover.

Defermine the current depth with a contact gauge and make a note of it.
Slide O-ring from the communication unit onto the pressure probe cable.
Place adapter ring over the pressure probe cable and slide it until it comes
to rest against the communication unit.

Slide O-ring back onto the communication unit.

Place the pressure probe in the observation well.

Slowly and carefully lower the pressure probe with the pressure probe
cable!

Feed the communication unit into the observation well until the O-ring sits on
the observation well (see Figure 6).

Raise and lower the pressure probe in quick succession approx. 30 cm — this
removes any air bubbles in the conductivity sensor.

Set operating parameters (see Chapter 7).

Close the observation well cover carefully. Caution: Do not damage the
infra-red interface (maintain correct spacing)!

Fig. 6: Installing the OTT CTD
in 1" observation well.

Observation well cover
(example)

Adapter ring 1" Communication unit

Infrared interface

O-ring

1" Observation well




Fig. 7: Installing the OTT CTD in 2",
3", 4", 5" or 6" observation wells.

Example: 2" observation well

6.2 Installing in 2", 3", 4", 5" or 6" observation wells,

top cap with adapter plate recess

Required accessories: OTT top cap with appropriate sized recess and the
matching adapter plate.

Install the OTT CTD as follows

Preliminary work: If not already done, install batteries (see Chapter 5).
Open the top cap cover.

Insert correctly sized adapter plate into top cap.

Pass pressure probe through the hole in the adapter plate.

Slowly and carefully lower the pressure probe into the observation well
with the pressure probe cable (see Fig. 8)!

Raise and lower the pressure probe in quick succession approx. 30 cm — this
removes any air bubbles in the conductivity sensor.

Pass the communication unit through the hole in the adapter plate until the
O-ring sits on the adapter plate (see Fig. 7).

Determine the current depth with a contact gauge and make a note of it.
Set operating parameters (see Chapter 7).

Close the top cap.

OTT Top cap

Adapter plate 2"
Recess

Communication
unit

13




Communication unit

Recess

& O-ring

Adapter plate

Top cap

Fig. 8: Installing the OTT CTD.
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Fig. 9: Installing the suspension bracket in
observation wells beginning at 2" diameter
with a top cap without a recess.

Example: 4" observation well

6.3 Installing in observation wells beginning at 2" in diameter,
top cap without adapter plate recess

Required accessories: Top cap with attachment screw for the top of the top cap.
Suspension bracket.

Caution: There must be sufficient space in the top cap for the infrared interface
to not be damaged when the top of the top cap is closed!

Install the OTT CTD as follows

Preliminary work: If not already done, install batteries (see Chapter 5).
Open the top cap cover.

Remove the upper part of the top cap (see Fig. 9).

Place the suspension bracket on the screw (see Fig. 9).

Reattach the upper part of the top cap (see Fig. 9).

Pass the pressure probe through the holes in the suspension bracket.
Slowly and carefully lower the pressure probe into the observation well
with the pressure probe cable!

Raise and lower the pressure probe in quick succession approx. 30 cm — this
removes any air bubbles in the conductivity sensor.

Pass the communication unit through the holes in the suspension bracket until
the O-ring sits on the suspension bracket (see Fig. 10).

Defermine the current depth with a contact gauge and make a note of it.

Set operating parameters (see Chapter 7).

Close the top cap.

Top cap
upper part

Screw

Suspension
bracket

15



Fig. 10: Installing the OTT CTD in obser-
vation wells beginning at 2" diameter
with a top cap without a recess.

Example: 2" observation well
Top cap
upper part

Screw
Communication
onit !nfrored
interface
Suspension O-ring

bracket

Caution: For top caps with installed suspension brackets, never completely
remove the screw in the top cap! Otherwise, the suspension bracket and the
OTT CTD will fall into the observation well!



Fig. 11: Example installation of an
OTT CTD in an observation well
beginning at 2" diameter.

Proceed similarly for
other local conditions!

6.4 Installing in observation wells beginning at 2" diameter
without a top cap

For this installation case, an individual solution to fasten the OTT CTD must be
found depending on the measurement station. Example: fix a suspension bracket
with an Mé hex bolt/nut |dtera||y at the upper end of the observation well.

Required accessories: Suspension bracket; for example: Mé hex bolt, plate
and Mé hex nut.

Install the OTT CTD as follows (example)

Preliminary Work: If not already done, install batteries (see Chapter 5).
Make a hole (& 6.5 mm) laterally at the upper end of the observation well.
Attach the suspension bracket with an Mé hex bolt and Mé hex nut (both
stainless steel) to the observation well (see Fig. 11).

Pass the pressure probe through the holes in the suspension bracket.
Slowly and carefully lower the pressure probe into the observation well
with the pressure probe cable!

Raise and lower the pressure probe in quick succession approx. 30 cm — this
removes any air bubbles in the conductivity sensor.

Pass the communication unit through the holes in the suspension bracket until
the O-ring sits on the suspension bracket (see Fig. 10).

Defermine the current depth with a contact gauge and make a note of it.

Set operating parameters (see Chapter 7).

Hex nut R

Plate

Hexagon bolt

Suspension |
bracket

Observation
well
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7 Setting OTT CTD operating parameters

To set the OTT CTD operating parameters you need the PC software "OTT CTD
Operating program" (WBSPLO.exe). This software is contained on the "OTT CTD
Software" CD-ROM (accessory).

Hardware and software requirements: see CD insert.

7.1 Installing the OTT CTD operating program

Install the OTT CTD operating program as follows

Insert the OTT CTD Software CD-ROM into the drive of the PC.

Start the "setup.exe" file in the "\Software\Deutsch" " directory (e.g. double
click on the file symbol) — the Setup Assistant opens and guides you through
the installation.

Follow the installation instructions on the screen.

1 Alternatively: "\English" or "\Francais" or "\Espafiol"

7.2 Establishing a communication link from PC to OTT CTD

In the following chapters, establishing a communication connection between the
OTT CTD and a PC is a pre-requisite for the subsequent steps. The following
description illustrates the various methods of setting up this communication link.

The communication between the OTT CTD and a PC is established without contact
via invisible infrared light (IrDA interface).

Required accessories:

OTT Duolink reading head " or
OTT IrDA-Link USB reading head

" with PCB version "b": see label on the connection line

Note

Together with a modem and the OTT ITC intelligent top cap, it is possible to
establish a remote communication connection. See online help.

How to establish a communication link

Start the OTT CTD operating program.

Change the language for the OTT CTD operating program as required:

Press function key "F3" (multiple times) until the required language appears.
In the start window, press the "Setup device" button — the operating program
displays the "Basic operation" window. No operating parameters for the

OTT CTD are visible yet.

— Setting up a communication link with the OTT Duolink reading head:

Connect the OTT Duolink reading head to a serial PC interface (COM1, efc.).
Place the OTT Duolink reading head on the OTT CTD infrared inferface

(see Fig. 12).

In the OTT CTD operating program, select the communication path "IrDA -
OTT Duolink" and the serial interface used (COMIT, efc.).



— Setting up a communication link with the OTT IrDA-Link USB reading head:
Connect the OTT IrDA-Link USB reading head to a USB interface on the PC.

(USB interface drivers must be installed, see separate installation instructions.)
Place the OTT IrDA-Link USB reading head on the OTT CTD infrared interface
(see Fig. 12).

Select the communication path "IrDA — OTT IrDA-Link" in the operating
program.

Notes

The integrated infrared interface of a PC (standard for many notebooks) can
only be used with the Windows 95 and Windows NT operating systems!

The OTT CTD infrared interface has a radiation angle of approx. 15 °.
Caution: OTT CTD connected to OTT ITC: Establishing a communication
connection can take up to a minute! (This is always the case if the OTT CTD
attempts to communicate with the OTT ITC (e.g. SMS message) and the OTT ITC
is open at the time.)

Fig. 12: Establishing a communication
link PC/OTT CTD.
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7.3 Setting OTT CTD operating parameters

How to set the OTT CTD operating parameters
Click the "Read" button (alternatively: Menu "OTT CTD", function

"Read") — the operating program reads the current operating parameters of
the OTT CTD.

Adjusting operating parameters (see overview on page 21).

If necessary: ,Set up cyclical data transfer with SMS text message in combi-
nation with an OTT ITC intelligent top cap” or ,Set up cyclical data transfer
using GPRS in combination with an OTT ITC intelligent top cap” - see below.
Set time: adjust the proposed PC date/time or individually set date/time using
"Set date/time" (see also Chapter 13).

Caution: The operating program automatically corrects any summer time PC
adjustments.

Click the "Program" button— "Warning: Reset the OTT CTD and delete data
memory additionally2" Confirm with "Yes" (recommended for initial installation
and reinstallations).

Caution: All measured values collected until now will be permanently lost!
Check the level of the adjusted measured value (pressure sensor). See Chapter 8.
Remove OTT Duolink.

Close the top cap/observation well cover.

If necessary: Set up cyclical data transfer with SMS text message
in combination with an OTT ITC intelligent top cap "

Activate check box "Modem/ITC connected".

Activate check box "SMS data transmission active".

Click on the "ITC settings" button — the operating program starts an Assistant
for setting all the necessary operating parameters.

Enter the receiver phone no. for the data SMS. (phone number of a large
account or for a PC with GSM modem.)

Click on the "Next" button.

Enter SIM PIN (4-digit) of the SIM card.

Click on the "Next" button.

Set or enter the SMS-C phone no. of the network operator. (Phone number of
the SMS service center. The SMS-C phone number is normally already saved
on the SIM card — in this case, set to "SIM card".)

Click on the "Next" button.

Select the SMS transfer mode.

Click on the "Next" button.

Set the interval for transmission of the storage values.

Click on the "Next" button.

Set the offset time for the transmission interval.

Click on the "Exit" button.

Check the settings afterwards and correct as necessary.

Click on the "OK" button.

If necessary: Set up cyclical data transfer using GPRS in com-
bination with an OTT ITC intelligent top cap "

Activate check box "Modem/ITC connected".

Activate check box "GPRS data transmission active".

Click on the "ITC settings" button — the operating program opens a window
with several tabs for setting all the necessary operating parameters.

Make the required settings in the "General", "Operator", "FTP" and "Time
sync." tabs. Caution: The SIM PIN for the SIM card used should be deactivated!
Otherwise enter the SIM PIN in the "Modem/ITC" tab (advanced operation
mode).

Click on the "OK" button.

1) For further information, refer to the online he|p



Lrit

Sample interval

Storage interval

Measuring range
Syztem length

Date / time

Dovnload successful

I]TT Orpheus Mini / OTT CTD operating program

m[0.01) -

Depth to water - zet newly
FPm
[~ Dynamic density compensation

0-1 bar
B.00m

File OTTCTD ITC Help
OTT CTD
Nurnber IW Marne |CTD 1 B attery lifetime |
Water level / Pressure Temperature Conductivity l Salinity TDS ]
Murnber IW W W
Marme |W'ater level |Temperature |Specific Conductivity
Meastype / Meas range  |Water level | |Depth =] | 010 10000 mS/em  ~|

Toioom - mS fcm i

Temperature compenzation

|Freshwater ﬂ

|5t =

0okoo -
01000 -

[~ Modem / ITC connected

00000 -
00000 -

11411/2009 16:1%:53 [ PC: 1141142009 16:13:55 |

Set datetime ‘

OTT CTD Configuration
Read [ID&-0TT DucLink =] Load
Back
Pragram |EUM12 ﬂ | J Save ‘

OTT CTD
Number

Name

Station number, 10 characters (alphanumeric)
Station name, max. 40 characters (alphanumeric)

Water level / Pressure + Temperature + Conductivity
Sensor number, 4 characters (a|phanumeric)

Number
Name

Meas. type/Meas.range

Units

Decimal places

Depth to water — set new|y
Water level - set newly
Pressure value — set newly

Sample interval

Storage interval

Sensor name, max. 40 characters (alphanumeric)

- Water level: Depth or level pressure

- Conducfivify 0.001 ... 2.000 mS/cm - 0.10 ... 100.00 mS/cm
— Salinity: 2 ... 42.00 PSU - 2 ... 60.00 ppt

— Pressure sensor: m, cm, feet, inch / bar, psi

- Temperature: °C - °F

- Conductivity: mS/cm - pS/cm

— Salinity: PSU - ppt

- TDS: mg/!

fixed specification, depending on the units and measuring range
-m:3or2;cm: 1orO0;feet: 20r 1, inch: 1 or 0

—bar: 4 or 3, psi: 3 or 2

-°C:2o0r1,°F:2o0r 1

for the depth output type: [] input contact gauge value
for the level output type: [/ enter staff gauge value (generate reference to the level zero)
for the pressure output type: [] input reference pressure

55 ... 24 h; time delay at which the OTT CTD records measured values and stores them
(store only if sample interval = mean interval). The sample interval setting is ot a fixed
time raster (e.g. sample interval of 10 minutes, time raster ..., 00:10, 00:20, 00:30, ...).

55 ... 24 h; time delay during which the OTT CTD calculates an arithmetic mean from

the sample interval values and stores it. The storage interval must be equal to or larger

than the sample interval. The sample interval must divide exactly into the storage infer-

val (e.g. sample interval: 10 minutes; storage interval: 1 hour — the OTT CTD stores an
arithmetic mean from é sample interval values each hour).
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Additional settings for conductivity, salinity and TDS

Temperature compen- the mathematical algorithm on which the calculation

sation (Conductivity) of the specific conductivity at a defined reference
temperature is based. Possibilities: "Freshwater";
Saltwater"; Standard method 2510"; "ISO
7888/EN 27888"; "---" (none). For the "Standard
method 2510", the reference temperature can be
selected: 20 °C or 25 °C.

Calculation method the mathematical algorithm on which the calculation

(Salinity) of the salinity is based. Possibilities: "Standard
method"; "USGS 2311". With the calculation
method USGS 2311, the unit is "ppt"; with the
standard method the unit "PSU" is fixed.

Store salinity With the check box activated, the datalogger saves

Store TDS the values. With the check box deactivated, the
instantaneous values are still visible in the observer
window.

Other displays in the "Basic operation" window

Measuring range Measuring range of the pressure probe — see Fig. 1

System length Cable length including communication unit / pressure
probe (see Fig. 1)

Date/time Internal date/time of the OTT CTD

Detailed information on the "Advanced operation" function can be found in the
online help.

Factory settings

OTT CTD

Number Serial number
Name OTT CID 1

Water level/Pressure Temperature
Number 0001 0002
Measurement type Water level Temperature
Type of output Water level/depth
Unit m °C
Decimal places 3/2 2
Sample interval Th 1h
Storage interval Th Th

Conductivity Salinity TDS
Number 0004 0005 0006
Name Specific Conductivity ~ Salinity DS
Unit mS/cm PSU mg/|
Decimal places 2
Measuring range 0.10...100.00 mS/ecm 2 ... 42.00 PSU
Temperature compensation Fresh water
Calculation method Standard method
Sample interval Th Th Th
Storage interval Th Th Th
Modem/ITC deactivated
connected



7.4 Saving/loading OTT CTD configuration

The functions "Load" and "Save" are provided to archive the OTT CTD configuration
on a PC. For example, you can provide multiple OTT CTDs with the same confi-
guration.

To store a configuration
Select the "Save configuration" function in the "File" menu (or use the button)
— the operating program stores the configuration under the name and number
of the OTT CTD. When changes are made to a configuration that has already
been saved, confirm the window that appears: "Warning, this configuration
name already exists! Overwrite2" with "Yes" (otherwise save the configuration
under a different station number).

To load a configuration, proceed as follows
Select the "Load configuration™ function in the "File" menu (or use the button).
For an already opened configuration, confirm "Ignore changes?" message with
"Yes" (if necessary, save configuration previously).
In the "Saved OTT CTD Configurations" window, select the configuration by
double-clicking it = the operating program loads the configuration.

7.5 Importing/exporting an OTT CTD configuration

To transfer an OTT CTD configuration, via diskette or E-mail for example, the func-
tions Import/Export are available. Likewise, a configuration can be sent via Export
as an XML file to the OTT Hydras 3 user software. In the process, the OTT Hydras 3
user software completely applies all of the measurement stations / sensor configu-
rations to an OTT Hydras 3 operating range.

Available export/import formats

Export ("BIN" file)
Export to a text file
Export for the OTT Hydras 3 user software

Import ("BIN” file)

The operating program stores all the necessary data of a configuration depending
on the export type in its own "+ BIN", "« TXT" or "+ XML" file.

Export a configuration as follows ("+.BIN" file)

This export type is required fo transfer an OTT CTD configuration as a "*.BIN"
file. The configuration can be read back into the OTT CTD  operating program via
the "Import configuration" function.

Select the "Export configuration" function in the "File" menu.

In the "OTT CTD export configuration" window, edit the file name if necessary,
select the memory location and click on "Save" — the operating program
stores the configuration in a "+.BIN" file.

Note

The file name of the "+.BIN" file is arbitrary. The operating program suggests a
combination of station number and station name.
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To export a configuration (text file)

This export type is required fo transfer an OTT CTD configuration for documentation
purposes as a "+ TXT" file. This "*.TXT" file can be opened with any text editor or
text processing program.

Select the "Export text file" function in the "File" menu.

In the "OTT CTD export configuration" window, edit the file name if necessary,
select the memory location and click on Save — the operating program stores
the configuration in a "+ TXT" file.

Note

The file name of the "+.TXT" file is arbitrary. The operating program suggests a
combination of station number and station name.

To export a configuration (OTT Hydras 3)

This export type is required to transfer an OTT CTD configuration to the OTT
Hydras 3 user software. This "+ XML” file is read in via the Hydras 3 function
"File", "Import Station Configuration (XML)".

Select the "Export Hydras 3 (XML)" function in the "File" menu.

In the "OTT CTD XML configuration" window, check the file name, select the
memory location and click on Save — the operating program stores the config-
uration in a "+ XML" file.

Note

The file name of the "+ XML" file is arbitrary. To avoid affecting later data
transfer, it should not be changed. The operating program proposes a combi-
nation of measurement station number and measurement station name along
with the ending "*.STATION.XML".

To import a configuration
Select the "Import Configuration” function in the "File" menu.
In the "OTT CTD Import Configuration" window, select the appropriate "*.BIN"
file and click on Open — the operating program reads in the configuration
from the *.BIN" file. (Prior to this, save any configuration that is already open).

Note

The standard factory configuration can be found on the CD-ROM "OTT CTD
Software".



Fig. 14: Input window to establish
options for the observer.

For further information on protecting
the OTT CTD operating program with
a password, see Chapter 12.

8 Determining and displaying instantaneous values
(observer function)

The operating program has a so-called "Observer" to enable the determination
and display of instantaneous values. The observer also makes it possible to enter
a manually determined measurement, e.g. contact gauge value, into the datalog-
ger (observer registration).

Various options can be set concerning the observer:

Selection possibility in the start window of the OTT CTD operating program:
— direct and sole call of the observer, or

— calling a window to set the operating parameters

Effect of an optionally entered observer registration (pressure sensor):

— observer registration is used solely as a check value, or

— observer registration leads to a change in the value (setting offset)
Suppress the display of the instantaneous value (pressure sensor) prior to the
input of an observer registration

Set the observer options as follows

Start the OTT CTD operating program.
Select the "Options" function in the "File" menu. (If the option dialog cannot
be called, a password must first be entered. See Chapter 12)
Activate the check box(es) for the observer option(s) required:
- Only observer mode
— Do not calculate manual input value with scaling
(only check value/no value change)
— Suppress previous instantaneous value display
Click on the "OK" button.

Options

General

[ Advanced operation ...

Password

Observer
[~ Only observer mode
[T Do not calculate manual input value with scaling

[~ Suppress display of instantaneous value before input

0K

The combination of "Only observer mode" with a password protects the operating
program against unauthorized input of operating parameters.

The "Advanced operation ..." option displays an additional button in the window
for setting the operating parameters.

25



Fig. 15: Display/input window "OTT CTD

26

operating program — observer".

The window displays the current instanta-
neous value for all measurements.
Furthermore, the window displays the
window sensor number/name, the
current battery voltage, the amount

of power used from the batteries up

to now, and the date and time.

Call the observer function as follows

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Depending on the option set: In the start window of the OTT CTD operating
program, either select "View Instantaneous Values" or "Setup device" and in
the subsequent window select the "View Instantaneous Values" function in the
"OTT CTD" menu — the OTT CTD starts an instantaneous value measurement
and the "Observer" window opens:

IJTT Orpheus Mini / OTT CTD operating program - Observer

CTD1 / 0000254592 48% /002040 1141142009 16:40:55
Waater level § 0001 125 1.51 M
Obszerver registration with value change
Temperature / 0002 2034 C
Specific Conductivity / 0004 26.72  mS/cm
Salinity / 0005 1821 PsU
TDS { 0006 1710 g/l
Supplywvoltage / 0003 45 W
Store Refresh E it

[~ Automatic refresh

If necessary: Input observer registration into the entry field of the pressure
sensor and click on the "Save" button.

If necessary: Start new instantaneous value measurement: click on the "Refresh"
button ("] Automatic refresh" automatically starts an instantaneous value
measurement every 5 seconds).

End the observer function: click on the "Exit" button and close the OTT CTD
operating program.

Notes

The OTT CTD stores each time the observer function is called in an info channel
with the date and time of day. After reading in and accepting into the OTT
Hydras 3 user software, this information can be displayed in the evaluation
window of a sensor using the "Info Data | Station | Displays" function
("Observer registration general"). They are likewise visible via the "View data",
"Table" function of the OTT CTD operating program.

If the "Do not calculate manual input value with scaling" check box in the
"Options" window is activated, the OTT CTD also stores the input check value,
as well as the current instantaneous value. After reading in and accepting into
the OTT Hydras 3 user software, this information can be displayed in the evalu-
ation window of a sensor using the "Info Data" | "Sensor" | "Displays" func-
tion ("Observer registration with check value"). They are likewise visible via the
"View data", "Table" function of the OTT CTD operating program.



9 Reading out data

Read out data as follows (on location)

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Press the "Download Data" button in the start window — the operating pro-
gram shows the available sensors and the possible read period. If these para-
meters are not visible: press the "Connect" button.

Select the required sensors or "All sensors".

Select the required read period or "All".

Click the "Read out" button — the operating program copies the measured
values from the OTT CTD to the PC. The data are then available in the program
directory of the operating program.

If necessary: Display measurements via the "View/export data" function
and/or export to a software application.

Click on the "Back" button.

Fig, 16: Read out data. EE 07T Orpheus Mini # 0TT CTD operating program - Download data
File Help

0000254832

i
w000z
Wl 0004

onoz

All sensors
1140172009 1141242009
nAng x) T oAl 1/12/2009 =

Fead ‘ ‘

View / Export data |

OTT Orpheus Mini A OTT CTD

1D - OTT Duolink =
Connect Back
COM1: >

Alternative possibilities for readouts:

With the OTT CTD operating program and an OTT ITC

In conjunction with a modem and the OTT ITC intelligent top cap, it is also
possible to establish a remote communication link. See online help.

With the PC application "OTT Hydras 3 (Basic)"

(Select the required station in the tree display by double-clicking, make the
required settings in the subsequent window and click on the "Start" button). For
further information, see the online help for the OTT Hydras 3 (Basic) software.
With a Pocket PC and the "OTT Hydras 3 Pocket" software.

For further information, see the OTT Hydras 3 Pocket operating instructions.
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10 Exporting data

After reading out into the OTT CTD operating program, the measurement and
information data can be found in the "RAWDATA" sub-directory of the program
directory (standard setting: "C:\Program files\OTT\OrpheusMini_CTD\RAWDATA").
To transfer to an external application, you can export the data in various formats:

CSV - structured text file in CSV format (Comma-Separated Values)
Excel — Microsoft Excel spreadsheet program

OTT Hydras 3 - raw data format for the OTT Hydras 3 user software
OTT MIS - OTT-specific file format for automatically importing into the
measurement database of the OTT Hydras 3 user software

Using the "Export Options" dialog window, you can set the location for saving
and, with CSV format, various export parameters also. The data remain in the
sub-directory after export. If necessary, you can specifically delete them.

Info data can only be exported to the OTT Hydras 3 user software.
How to export the data

Step 1 - Make export settings:

Click on the "View/export data" button in the start window.

In the "View/export data" window, click on the "Export Options" button (see
Figure 17).

Enter the path to the storage location of the required export format (standard
setting: "C:\Program files\OTT\OrpheusMini_CTD\Export"). No path can be
set for the "Excel" format: the operating program automatically opens Microsoft
Excel during the export and displays the data in a new worksheet. In format
"Hydras 3" the "2" button can be used to automatically find the installation
directory of OTT Hydras 3.

In format "CSV": set the "Field separator", "Dec. separator", "Date format"
and "Time format". For the date and time formats, the typical windows place-
holders can be used.

Step 2 - Exporting data:

Select the required station/sensor in the list (multiple selection possible).
Click on the "Export ..." button.

Confirm message about successful export with "OK".

If necessary, delete the exported data: click on the "Delete" button.
Confirm the message with "Yes".



Fig. 17: Display/export data.

11 Displaying data

After reading out into the OTT CTD operating program, the measurement and
information data can be found in the the "RAWDATA" sub-directory of the pro-
gram directory (standard setting: "C:\Program
files\OTT\OrpheusMini_CTD\RAWDATA"). For an initial check, you can display

the data graphically and numerically and print them out if necessary.

How to display the data graphically

Click on the "View/export data" button in the start window.

Select the required station/sensor in the list (multiple selection possible — info
data can only be displayed numerically).

Click on the "Graphic" button — the operating program displays the window
with the graphical view of the selected data;

— Show ruler: function key "F10"; Move ruler: arrow keys « —;

— Zoom in: draw the required area by dragging with the mouse;

— Zoom out: function key "F12".

Print graphic: Select the "Print" function in the "File" menu.

Close graphic: Select the "Exit" function in the "File" menu (or [X]).

How to display the data numerically

Click on the "View/export data" button in the start window.

Select the required station/sensor in the list (multiple selection possible).

Click on the "Table" button — the operating program displays the window with

the numerical view of the data in the OTT data protocol;

- Only display measured values: select "Values";

— Highlight special areas (only with information data): Select "Observer &
operation", "Alarm & limit", "Communication & error", "Error & service log".

Print numerical display: Select the "Print" function in the "File" menu.

Close numerical display: Select the "Exit" button (or [X]).

How to delete the data

Select the required station/sensor in the list (multiple selection possible).
Click on the "Delete" button.
Confirm the confirmation message with "OK".

ﬂ[ITT Orpheus Mini / OTT CTD operating program - View / Export data

File  Help
Station Sensor | FROM-Date TO-Date

11411/2009 1241142009
0000254852 nonz 1111/2009 12112009 Graphic
0000254852 0003 1111/2009 12112009
0000264852 non4 11112008 1211/2009 Table
0000264642 INFO 1111/2008 12112009

Delete

Export CS%
Export Excel
Export OTT MIS
Export Hypdras 3

Export Options

Back
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12 Protecting the OTT CTD and OTT CTD operating
program with a password

To prevent any unauthorized input of operating parameters, you can

protect the OTT CTD and
OTT CTD operating program

with a password for each.

How to protect the OTT CTD operating program with a password
Start the OTT CTD operating program.

Select the "Options" function in the "File" menu.

Enter a maximum eight-digit password in the "Password" input field. Permitted
characters 0 ... 9, A ... Z. (This password is independent of the OTT CTD
password.)

Activate check box "Only observer mode".

Click on the "OK" button.

Close the operating program — the operating program is now protected: the
"Setup device" button in the start window is no longer visible.

Fig. 17: Protecting the OTT CTD operating I Options
program with a password — input window B

to establish a password. B et e

A password-protected OTT CTD operating
program only makes sense if the operating
program starts in observer mode (activate

check box "Only observer mode")! ¥ Only observer mods

[T Do not calculate manual input value with scaling

Paszword PASSWORT

Observer

[~ Suppress display of instantaneous value before input

0K

Caution:

If the password is lost, you can no longer configure or parameterize the

OTT CTD on this PC. If this occurs, contact the OTT HydroService.

The password assigned here only pertains to the OTT CTD operating program
installed on this PC. The OTT CTD itself is not protected by this!

How to release a password-protected OTT CTD operating program

Start the OTT CTD operating program.
Select the "Options" function in the "File" menu.
Enter the password in the "OTT CTD" window.

Fig. 18: OTT CTD operating program OTT CTD

release — password input window.
Enter password [0..9.4.2)

()8 | Abbrechen

Click on the "OK" button.

Deactivate the "Only observer mode" check box.

Remove the entry in the "Password" field.

Click on the "OK" button — the operating program is released.

30



Fig. 19: Protect the OTT CTD
with a password — input window
to establish a password.

Fig. 20: OTT CTD release —
password input window.

How to protect the OTT CTD with a password:

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Click on the "Setup device" button in the start window.

Click on the "Advanced operation ..." button.

(Button not visible2 — activate the check box "Advanced operation ..." in the
"Options" function in the "File" menu.)

Click on the "Read" button.

In the tree view, select "Communication Inferface”.

Enfer a maximum eight-digit password in the "Password" input field. Permitted
characters 0 ... 9, A ... Z. (This password is independent of the OTT CTD
operating program password.)

Click on the "Program" button.

Warning: "Reset OTT CTD and delete data memory additionally2" Confirm
with "No" — the OTT CTD is now protected against unauthorized operation.

Communication interface
General | Modem /ITC

Pazsword OTT CTD

Caution: If the password is lost, you can no longer configure or parameterize
the OTT CTD. If this occurs, contact the OTT HydroService.

How to release a password-protected OTT CTD

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Click on the "Setup device" button in the start window.

Select the "Enter password" function in the "OTT CTD" menu.

Enter password.

Click on the "OK" button.

Confirm message "Password accepted! OTT CTD unlocked" with "OK".
Click on the "Read" button.— the operating program reads in the current
OTT CTD operating parameters.

OTT CTD

Enter password [0..9.4.2)

()8 | Abbrechen
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Fig. 21: OTT CTD date and time settings.

13 Date and time settings

The internal clock of the OTT CTD is a high-accuracy, realtime clock. It runs as
soon as batteries are installed in the OTT CTD. After the batteries are removed,
the clock will continue to run for approximately 10 more minutes. For longer periods
of power interruption, the OTT CTD loses the date and time. When batteries are
re-installed, the OTT CTD assumes the date and time of the last stored measured
value, with one minute added to the stored time. The date and time are set using
the OTT CTD operating program.

Set the date and time as follows

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Click on the "Setup device" button in the start window.

Select the "Date/time" function in the "OTT CTD" menu — the operating
program reads the date and time out from the OTT CTD and opens the
"OTT CTD - date/time" window.

IJTT Orpheus Mini / OTT CTD - Date / time

aTT CTD 12/11/2003 15:45.02 Refresh
PC 12/11/2003 15:49:.04
Set date/time
[EAt2000 =] |156002 ==

Exit

If necessary: click on the "Refresh" button — the OTT CTD reads out the date
and time again.

If necessary: set the values required in the two input fields.

Click on the "Set date/time" button — the operating program sets the OTT CTD
date and time to the PC time/date or the values set.

Caution: If the PC is on summer time mode (ID: PC (DST)), the operating pro-
gram automatically uses the standard time without summer correction (winter
time). To receive continuous time series, it is a good idea not to use summer time
in the OTT CTD.

In connection with a GPRS remote data transfer and the "Time synchronization"
function, it is necessary to refer the time to UTC/GMT and to set the time zone of
the station in the "Advanced operation" | "OTT CTD" window. (see online help)

Click on the "Exit" button. The "OTT CTD - date/time" window closes.



14 Deleting data memory

Caution: The stored measured values in the OTT CTD are permanently lost when
deleting the data memory! If necessary read out measured values before deleting!

Delete the data memory as follows

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Click on the "Setup device" button in the start window.

Select the "Delete data memory" function in the "OTT CTD" menu.
Acknowledge the warning "Are you sure you want to delete data memory?2"
with "Yes "— the operating program deletes the complete data memory of the
OTT CTD (all measurement channels including the info channel). Afterwards the
OTT CTD determines and saves the water level, the water temperature and the
specific conductivity again in accordance with the sample interval set.

15 Update OTT CTD firmware

If necessary, you have the possibility to update the OTT CTD firmware (operating
system). This makes sense if, for example, devices delivered at different times are
to receive the same operating system version. Updating is carried out via the
OTT CTD operating program. According to availability, an updated version of the
OTT CTD firmware can be found on the internet site "www.ott.com".

How to update the firmware
Download the new version of the firmware (file: e.g. "OTT_CTD_V1.00.3.bin")

from the Internet site.

Copy the file "OTT_CTD_VX.XX.X.bin" to the directory in which the OTT CTD
operating program is located.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Select the "Firmware update" function in the "OTT CTD" menu.

Confirm message with "Yes" — the operating program copies the new
firmware to the OTT CTD. Afterwards the OTT CTD determines and saves the
water level, the water temperature and the specific conductivity again in accor-
dance with the sample interval set.

Caution: During the update, avoid breaking the communication link (e.g by
accidentally removing the OTT Duolink from the infrared interface of the
OTT CTD.) If the communication link is broken, the firmware will no longer run!
In the same way, no other programs should be started or files opened during
the copying process!

Notes

If there are multiple ".bin" files in the directory, you will have to manually select
the required file.
The measurements saved in the OTT CTD are not lost after an update.
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Fig. 22: Cleaning the pressure probe.

16 Maintenance work

16.1 Cleaning the pressure probe

Recommended interval: every 12 months
with difficult local measuring conditions (heavy deposits):
as required every 4 to 6 months.
(Measurements that are inaccurate or not plausible
indicate a soiled pressure sensor.)

How to clean the pressure probe
Open the top cap/observation well cover.
Completely remove the OTT CTD from the observation well.
Remove the black protective cap.
Clean the pressure sensor carefully using a brush and water.
Clean graphite electrodes and temperature sensors for the conductivity sensor
with soapy water and cotton buds. Lime scale deposits can be removed using
a common household scale remover. Make sure to follow the use and safety
instructions of the scale remover!
Rinse the pressure probe thoroughly with clear water.
Reattach the black protective cap.
Recommendation: Calibrate the conductivity sensor (see Chapter 16.4).
Reinstall OTT CTD (see Chapter 6).
Determine current reference value with a contact gauge and enter it
(see Chapter 7.3 or 8).

Close the top cap/observation well cover.

Pressure probe with Temperature sensor
conductivity sensor
and datalogger

Black
protective cap

r“\

Pressure Sensor

Graphite  Conductivity
electrodes sensor




Fig. 23: Replacing the desiccant capsules

16.2 Replacing the desiccant capsules

Recommended interval: Depending on the level of air humidity at the station
every 12 to 24 months and when replacing the batteries.

How to replace the desiccant capsules
Open the top cap/observation well cover.
Pull the communication unit approximately 80 cm out of the observation well
and hold (a second person would be useful).
Slide the pipe casing of the communication unit approximately 30 cm in the
direction of the pressure probe cable. (The rubber stop located on the pressure
probe cable (see Fig. 1) prevents the pipe casing from falling.)
Remove used desiccant capsules.
Install 2 new desiccant capsules.
Slide the pipe casing of the communication unit back on until it stops.
Slowly and carefully replace the communication unit into the observation well.
Close the top cap/observation well cover.

Backstop

Pipe casing
Communication unit

Dessicant capsules

16.3 Checking/replacing the batteries
See Chapter 5

16.4 Calibrating the conductivity sensor

The goal of the calibration is to determine the so-called "cell constant" for the con-
ductivity sensor. To do this, it is necessary to check the zero point and to carry out
a conductivity measurement with a standardized calibration solution.

The cell constant — as well as the unchanging geometric measurements, the mate-
rials used and the construction of the conductivity sensor — takes account of the
aging process of the electrodes.

Recommended interval: every 12 months (affer every cleaning)
with difficult local measuring conditions (heavy deposits):
as required every 4 to 6 months

Required accessories:  standardized calibration solution, calibration container
(see Chapter 2, "Order numbers")
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Caution: For an optimum calibration process, the OTT CTD and the calibration
solution must be at the surrounding temperature!

How to calibrate the conductivity sensor

Carefully clean the pressure probe and dry well (see Chapter 16.1).

Start the OTT CTD operating program.

Set up the PC/OTT CTD communication link (see Chapter 7.2).

Press the "Setup device" button. (Button not visible2 — deactivate the "Only

observer mode" check box in the "Options" function in the "File" menu and

restart the operating program.)

Select the "Calibrate conductivity sensor” function in the "OTT CTD" menu.

Press the "Start zero point test" button. The operating program starts an instan-

taneous value measurement and updates this every 5 to 6 seconds. If the mea-

surement result displayed (blue triangle) is not in the green area — clean the
conductivity sensor again and dry it well.

Press the "End zero point test" button.

Select the calibration solution used. Alternatively, select "Other ..." and enter

the appropriate conductivity value.

Add the calibration solution fo the calibration container (filling height approx. 3/4).

Place the OTT CTD into the calibration container (screw-on cover in place) and

tighten the screw-on cover by hand. Caution: There must not be any air bub-

bles in the slot of the conductivity sensor! If necessary, lightly shake the calibra-
tion container.

Press the "Start calibration" button. The operating program starts the instan-

taneous value measurement again and continuously updates it.

Wait until the values for conductivity and temperature do not change for sever-

al updates. The operating program displays the current and newly calculated

cell constant. Caution: Temperature values shown in red — the conductivity
sensor is not at the temperature of the calibration solution! New cell constant
shown in red — the cell constant lies outside the valid range.

Press the "End calibration" button.

Confirm the resulting question: "Save new cell constant?":

— cell constant is within the tolerance range — "No"

(conductivity value is in the green area)

— Cell constant is outside the tolerance range and within the valid range —
"Yes" (conductivity value is in red area + current cell constant is shown in
black)

If the cell constant is outside the valid range — error message.

Close the OTT CTD operating program.

Rinse the pressure probe thoroughly with clear water!

Reinstall OTT CTD (see Chapter 6).

Defermine current reference value with a contact gauge and enter it

(see Chapter 7.2 or 8).

Close the top cap/observation well cover.

Dispose of the used calibration solution!

Notes

Only use the calibration solution once!

Always store the calibration solution in a closed container! (The carbon dioxide
in the surrounding air and evaporation can change the conductivity value.)
Avoid water entering the calibration solution! Always dry the calibration con-
tainer carefully after calibration.

Calibration solution can be disposed of in the normal public sewer system!

The OTT CTD saves the last three cell constants in a history (see "Advanced
operation ...", channel "Conductivity").



17 Error messages

If erroneous measurements occur, or if an operating fault occurs, the OTT CTD
stores one of the following error messages in the data memory instead of a
measured value.

Err 00  internal error (automated measurement)

Err 01  internal error (AD conversion error)

Err 03  Exceeded measuring range

Err 05  An input value required for the measurement calculation is not in the
valid range (example: the temperature value needed for the calculation
of the salinity (standard method) is outside of the valid range :
0°C<t<35.0°C)

Err 06  An input value for the measurement calculation is missing

Err 10 Measured value (still) not recorded

Internal errors indicate a device defect if they occur repeatedly.

18 Troubleshooting/fault correction

No communication possible (operating program/OTT CTD)

Password programmed?

— input correct password.

Batteries installed?

— install batteries.

Battery voltage lower than about 3.6 V2

— insert new batteries.

Battery contacts corroded?

— carefully clean the battery contacts.

Pressure probe cable damaged?

— send OTT CTD to the factory for repair.

Infrared inferface dirty?2

— clean the infrared interface carefully with a damp, soft cloth.

Setting measured value not possible?

— scaling module missing. Check configuration*
(for advanced operation, see online help).

Communication starts and then breaks off

Battery voltage lower than about 3.6 V2

— insert new batteries.

Distance from readout unit/IrDA interface to OTT CTD too small/large?
— maintain correct distance (see Chapter 7.2).

Erroneous measured values

Temperature values erroneous

— check configuration* (for advanced operation, see online help).

Pressure sensor values erroneous

— check configuration* (for advanced operation, see online help).

— check the pressure compensation capillary in the communication unit
(blocked?). If necessary, clean.

— check pressure sensor for contamination. Clean if necessary.

* The standard factory configuration is located on the "OTT CTD software" CD-ROM .
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Conductivity values erroneous
— check configuration* (for advanced operation, see online help).
— check conductivity sensor for contamination. If necessary, clean and then
recalibrate
Calculated salinity values erroneous (Err 05)
— check configuration* (for advanced operation, see online help).
— input value is outside valid range:
— salinity by standard method
1.0 °C <t < 35.0 °C for salinity 2.0 PSU < salinity < 42.0 PSU
— Salinity by "USGS 2311" method
0 °C <1< 30.0 °C for salinity 2.0 ppt < salinity < 60.0 ppt
Observer does not display calculated salinity values
— values lie outside the valid range:
- salinity according to standard method
2.0 PSU < salinity < 42.0 PSU
— salinity according to "USGS 2311" method
2.0 ppt < salinity < 60.0 ppt

No measured values in database

Configuration incorrect?

— check configuration* (for advanced operation, see online help).
Battery voltage lower than about 3.6 V2

— insert new batteries.

* The standard factory configuration is located on the "OTT CTD software" CD-ROM .



19 Repair

With a problem with the device, use Chapter 18, Troubleshooting/fault correction
to see if you can resolve the problem yourself.
In case of device defects, please contact the repair center of OTT:

OTT MESSTECHNIK GmbH & Co. KG
Repaircenter

Ludwigstrafe 16

87437 Kempten - Germany
Telephone +49 831 5617-433

Fax +49 831 5617-439
repair@ott.com

Caution: Only have a defective OTT CTD checked and repaired by the OTT
repair center. Under no circumstances carry out any repairs yourself.
Any repairs or attempted repairs carried out by the customer will result
in the loss of any guarantee rights.

20 Notes about the disposal of old units

Within the member countries of the European Union

In accordance with the European Union guideline 2002/96/EC, OTT takes back
old devices within the member countries of the European Union and disposes of
them in an appropriate way. The devices concerned by this are marked with the
symbol shown aside.

For further information on the return procedure, please contact your local sales
contact. You will find the addresses of all sales partners in the internet on
"www.ott.com". Please take info consideration also the national implementation

of the EU guideline 2002/96/EC of your country.

For all other countries
Dispose of the OTT CTD properly after taking out of service.
Observe the regulations valid in your country for the disposal of electronic
devices.
Never put the OTT CTD into the normal household waste.

Materials used
See Chapter 21, Technical data
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21 Technical data

Water level

Measuring range 0 ... 4 m water column (0 ... 0.4 bar)
0 ... 10 m water column (O ... 1 bar)
0 ... 20 m water column (O ... 2 bar)
0 ... 40 m water column (O ... 4 bar)
0 ... 100 m water column (O ... 10 bar)
Resolution* 0.001 m; 0.1 cm; 0.01 ft; 0.1 inch
0.0001 bar; 0.001 psi
Accuracy (linearity + hysteresis) +0.05 % full scale
Long-term stability (linearity + hysteresis) +0.1 %/a full scale
0-Point £ 0.1 % full scale
Overload safe without permanent mechanical damage
0...0.4 bar 4 bar
0..1bar 10 bar
0...2bar 15 bar
0 ... 4 bar 25 bar
0...10 bar 40 bar
Units m, cm, ft, inch, bar, psi
Pressure sensor ceramic; temperature-compensated
Temperature-compensated operating range -5°C ... +45 °C (ice free)
Temperature
Measuring range -25°C...+70°C
Resolution 0.01 °C
Accuracy +0.1°C
Units °C-°F
Conductivity
Measuring ranges 0.001 ... 2.000 mS/cm
0.10 ... 100.00 mS/cm
Resolution
0.001 ...2.000 mS/cm 0.001 mS/cm
0.10...100.00 mS/cm 0.01 mS/cm
Accuracy
0.001 ...2.000 mS/cm +0.5 % of measured value (at least £0.001 mS/cm)
0.10 ...100.00 mS/cm +1.5 % of measured value (at least £0.01 mS/cm)
Units
0.001 ...2.000 mS/cm mS/cm - pS/cm
0.10 ...100.00 mS/cm mS/cm
Power supply 3 x 1.5V batteries (LR - AA, FRS - AA)

alkaline or lithium design
(LiFeS; Energizer L91)
Current consumption

active, measurement 55 mA
active, communication 65 mA
passive 23 pA
Lifetime (1 h sample interval; 50 m system length; w/o ITC)
with lithium batteries at least 5 years
with alkaline batteries at least 1.5 years (high quality battery types)
Clock
Design real time clock
Accuracy +1 minute/month (at +25 °C)
Buffer period for battery replacement approx. 10 minutes
Inferface Infrared (IrDA)
Storage temperature -40 °C ... 485 °C

* ot a value range of £32.750 m; +3275.0 cm; +327.50 ft; £3275.0 inch; +3.2750 bar; +32.750 psi
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Data memory

Measurement memory

Number of measurements
Number of logical channels
Physical channels (input signals)

Sample inferval
Storage interval (mean interval)

Individually configurable functions

Mechanical Data
Can be installed in observation wells
— with adapter ring
- with adapter plates for top caps
with recess (OTT, HT)
— with suspension brackets for top caps
without recess/universal installation
Dimensions
Communication unit L x &
Pressure probe (L x &)
System length (cable length including
communication unit/pressure probe)

Weight
communication unit (incl. batteries)
pressure probe
Pressure probe cable
Material
Pressure probe housing
Cable jacket
Communication unit
Protection class
Communication unit
Pressure probe

EMC limits

— Resistance to electrostatic discharge (ESD)
— Resistance to electromagnetic fields

— Resistance to transient fields (burst)

- Resistance to surge

- Resistance to HF, asymmetric

- Line-borne and radiated interference

4 MB

approx. 500,000

9 + 1 Info channel
Water level/pressure
Temperature
Conductivity

Supply voltage

5 seconds ... 24 hours
5 seconds ... 24 hours

- Simple or advanced operation

- 5 extended sample intervals with start/stop time indication, support of
pump tests

— Selection of units

— Pressure/level measurement or depth measurement

- With consideration of the local gravitational acceleration

— Compensate for water density using salinity and temperature

— Temperature compensation for conductivity. Options: Freshwater;
Saltwater; Standard method 2510 (reference temperature: 25 °C or
20 °C); ISO 7888 / EN 27888; none

— Salinity (standard method or USGS 2311)

— Display of instantaneous values with level monitoring function

— Password protection

- Measured value processing: Calculation of mean; delta storage; scal-
ing function; extreme value storage; limit control of the sample interval

- Virtual sensor/virtual terminal

— Together with OTT ITC: alarm management; remote data transfer

‘lll
2", 3"/ 4"’ (4[5"), 5"[ 6"

> n

400 mm x 22 mm
317 mm x 22 mm
1,5...200 m 1 % +5 cm

approx. 0.410 kg
approx. 0.430 kg
approx. 0.082 kg/m

ABS, POM, stainless steel 1.4539 (904 L)
PUR
ABS, PC, stainless steel 1.4539 (904 L)/ 1.4462 (UNS $31803)

IP 67 (submersion depth max. 2 m; submersion duration max. 24 h)
IP 68

complies with EN 61000-4-2 (4 kV contact discharge)
complies with EN 61000-4-3 (10 V/m)

complies with EN 61000-4-4 (2 kV)

complies with EN 61000-4-5 (4 kV)

complies with EN 61000-4-6 (10 V)

complies with EN 55022 Class B (30 ... 1000 MHz)
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Appendix A - Declaration of conformity for OTT CTD

OoTT

Wir/ We/ Nous

Konformitiitserklirung
Declaration of Conformity
Declaration de Conformité

OTT Messtechnik GmbH & Co. KG

Anschrift/ Address/ Adresse Ludwigstrafie 16

D-87437 Kempten

erkléren, daB das Produkt/ declare, that the product/ declarons, que le produit

Bezeichnung/ Name/ Nom OTT CTD

Artikel- Nr./ Article No./ No. d' Article 55.445.001.9.0

mit den Anforderungen der Normen/ fulfills the requirements of the standard/ satisfait aux exigences

des normes
EG (2004/108/EG):
national: international:
EN 61000-6-4 IEC 61000-6-4
Stéraussendung/ emission/ émission
Klasse/ class/ classe B class/ classe B
Storfestigkeit/ noise immunity/ immunité
EN 61000-6-2 1IEC 61000-6-2
EN 61000-4-2 (4 kV/8 kV) 1IEC 61000-4-2 (4 kV/8 kV)
EN 61000-4-3 (10 V/m) 1EC 61000-4-3 (10 V/m)
EN 61000-4-4 (1 kV/2 kV) IEC 61000-4-4 (1 kV/2 kV)
EN 61000-4-6 (10 V) IEC 61000-4-6 (10 V)

und den hinterlegten Priifberichten iibereinstimmt und damit den Bestimmungen entspricht/
and the taken test reports and therefore corresponds to the regulations of the Directive/
et les rapports d'essais notifiés et, ainsi, correspond aux réglement de la Directive.

Ort und Datum der Ausstellung/ Kempten, den & g / /O/ 24 Ci

Place and Date of Issue/

Lieu et date d' établissement

/%%4
Name und Unterschrift des Befugten/ 7

Name and Signature of authorized person/
Nom et signature de la personne autorisée Dr. Anton Felder

(CEO)

OTT MESSTECHNIK GmbH & Co. KG
Postfach 21 40 - 87411 Kempten
LudwigstraBe 16 - 87437 Kempten
Tel.: +49(0)831/5617-0

Fax: +49(0)831/5617-209
info@ott-hydrometry.de
www.ott-hydrometry.de

Geschéftsfihrer: Dr.-Ing. Anton Felder - Personlich haftende Gesellschafterin: OTT MESSTECHNIK Verwaltungs GmbH
Sitz der Ges.: Kempten - Registergericht Kempten HRB 7687 und HRA 3807 - USt.-ID.-Nr. DE 128 780 710 - Steuer-Nr. 127/171/51206

Commerzbank AG Miinchen (BLZ 733 400 46) - Kto.Nr. 775 0649 00 - BIC: COBADEFF733 - IBAN: DE13 7334 0046 0775 0649 00
LBBW Kempten (BLZ 600 501 01) - Kto.Nr. 4546443 - BIC: SOLADEST - IBAN: DE81 6005 0101 0004 5464 43

Sparkasse Allgdu (BLZ 733 500 00) - Kto.Nr. 18 861 - BIC: BYLADEM1ALG - IBAN: DE24 7335 0000 0000 0188 61

Postbank Minchen (BLZ 700 100 80) - Kto.Nr. 933 53 809 - BIC: PBNKDEFF - IBAN: DE57 7001 0080 0093 3538 09
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OTT MESSTECHNIK GmbH & Co. KG

Ludwigstrasse 16

87437 Kempten - Germany

Tel.  +498315617-0
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Document number
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