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Abstract

Title : Design of device for attenuation of ripple effect in still - pipe

By : Mr.Piyawut  Sangkai

Project Advisor

(Asst Prof Dr.Ekasit Kositsakulchai)

....... [ovoiiiiid i

This senior project was the study of device for attenuation of ripple effect in still-pipe, which
consisted of two experimental steps. The first step was to study the pipe installation technique for
attenuating the ripple effect in 6-in and 10-in PVC pipes. It provided a guideline for still-pipe installation
in order to minimize the ripple of the water in the pipe. Eight installation types were tested in the
experimental canal. The ripple effects were observed from a floating-type water level recorder. The next
experimental step was to study the relationship between the numbers of drilled hole and the falling rate of
water level in 6-in pipe. The second study intended to explain the response of water level in still-pipe when
the water level outside the pipe had changed. The relationship between the falling rate and numbers of
drilled hole was tested by draining water from the starting depth of 2 meter. The tests were conducted with
1,4, 8, and 12 drilled holes of 6-inch pipe.

From the first step of the experiment, it was found that the 6-in PVC pipe closed at the bottom end
and 8-drilled holes had the best performance in water ripple attenuation. The measured water level was
relatively constant and had the least standard deviation. From the test of the falling water in 6-in pipe in the
second step, the falling rate was described by logarithmic equations. These equations can be applied for
selecting the suitable number of drilled hole. In conclusion, the closure at the bottom end and the suitable

number of drilled hole can reduce the effect of water ripple in still-pipe.
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OTT IiDé-Link [USE IiD& Adapter]
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(mnmmumimunﬂq 1 UIN) LETALAINA Program WD save

o] Operating Orphimedes f Thalimedes f Nimbus
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Type[OTT Thalmedes =
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COM1: 19200BA.8N1 (D - OTT DA-Link)
OTT WDALink [USE DA Adapter)

Station / Device Pratocol type:

=

v Al senzors

Hew group

Edit / New

Delete
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= Efandard fseleciive]
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B Rawdata management (=)
[BrADocuments and Gellingssadministiator e skiopht Bl ‘ A
= 0 ¢
(> Documents and Sattings Cony ‘
£ Administrator
= Deskiop
Table ‘ Graph ‘ Dl |
Transter
[ delete after L ‘ ol
[&=1 d [os #p] |
| FROMDae | TODale | Sation (No. Sensol (No) | Done | _Problem Fil ~
16,/5/2014 6,/5/2014 0000202267 o001 ED029
16/85/20014 16/85/20014 0000262267 o001 D030
165720014 16/85/20014 0000262267 o001 D03
16/5/2014 16/5/2014 0000262267 0001 ED032
B2 2917203 0000303409 o001 E£D033
672013 290172013 0000303409 o002 EDOM
B2 2917203 0000303409 o004 ED035
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EZRawdata management: 0000282267 /0001 17/5/2014 - 10742014 (EDO39) e
File

a1 ~ Font size ﬂ Eit
3

KSS 00000001
KS008100¥118  Device: OTT Thalimedes V1.18

K01100282267
01z 00 Station number: 0000252267
E0S 1

06000000001  Sensor number

®z4 10 17 33  Date / time: 0/0/0000 / 10:17:33

2z 10 07 14

2S5 17 05 14

26 10 07 14 Memory Available: 17/5/2014 - 10/7/2014
K55 00010001

KS0081 W118  Device: OTT Thalimedes V1.18

01100282267

01z 00  Station number: 0000252267
06000000001  Sensor number: 0001

18 00 01 00  Storage interval: O0:01:00

K20 3 Decimal places: 3
K30 17.05.14 Dare: 17/5/2014

K18 00 01 00 Storage interval: 00:01:00
k100110 O 00

K20 3 Decimal places: 3

K53 0 Storage delta: 0.000

024 (00:01:00)

0z4
0z4
0z4
0z4
0z4
0z4
0z4
0z4
0z4
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K100110 O 00 |
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3.3.2 1lsunsu IrDALinkUSB (lFa1uduamenyondeyanas IrDALinkUSB)
=~ £
seuun ldsunsuaeens

- ADNNNDI NUTZUY Windows NT/2000/XP/Vista machine

- YU 32 Ua

o a o
mumaumsmmﬁlmn‘m

1.lauly Driver\EXE

<[ | » Computer » BD-ROM Drive (G) OTTIDALink USB » Driver » EXE <[4 Il s
(@) P s
Organize v [H Open  Bum =~ [0 @
o Music 4 Name ° Date modified Type Size
] Pict
R ® com20406 8/4/25511921 Application 2160 K8
B Videos
A DELL
AppData
£ Contacts
& Desktop

i Downloads
[t Favorites
& Google Tassi
@ Links
My Documents
i My Music
£1 My Pictures
B MyVideos |=
B Saved Games
i Searches
% Computer
s Local Disk (C:)
s Local Disk (D:)
s Local Disk (E)
& DVD RW Drive |
% BD-ROM Drive
Acrobat Reac
Documentati
Driver
= Removable Dis
43 NeroScout  ~

CDM 2.0406 Date modified: 8/4/255119:21

Application

Date created: 8/4/255119:21
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2 50 g T sunsuRaad IrDALInkUSB

2.1laT1l51n51 CDM 2.04.06 tioAaAa

7 CAUsers\DELL\AppData\LocahTemp\ckz_62XK\DPInst Monx86.exe =R

32-hit 08 detected
"C:\Users\DELL~AppDatasLocalsTemphckz_62XKNDPInstx86 .exe"
Installing driver..

s

L - |
A ) ' D) a 2
NN 51 ‘VI‘L!'ﬁ]'ﬂl!'ﬁﬂ\‘lﬂ'li'ﬂ'lu"ll'ﬂisllﬂiﬂillﬂiuﬂﬂﬂx‘]

< J A 2 ]
3.99 start ->Control Panel->System->Hard-ware->Device Manager 1¥n31115un5u laaaden5 o lailay

<3 1 4 [ o A 0
aoadi lsunsulunseusing 1diiu (Aesreeneloudaynal IrDALinkUSB funauians nou)

Datei  akbon  Ansicht 7

M| & |2 | &

5 Eatteries

¢ Computer
o Disk. drives
2 Display adapters
L DVDICD-ROM drives
) Floppy disk contralers
H. Floppy disk drives
—a IDE ATA/ATAPL controllers
- Keyboards

) Mice and other pointing devicss
L. Modems
4 Monikors
=8 Network adapters
B PCMCIA adapters
7 Ports (COM B LPT)
7 Communications Port (COM1)
ECP Printer Port (LPT1)
%% Processors
). Sound, video and game cantrollers
¢ Swstem devices
Urinversal Serial Bus controllers

&5 Intel(r) S2371ABIEE PCI to USE Universal Host Controller
£ USE Rook Hub
[ &3 USE Serial Comverter

NINA 52 Wlilﬁﬂllﬁﬂ\‘lﬂﬁaﬂﬁﬁ IrDALinkUSB’f‘héﬁJ

T-F-E-E- - F-E-E - -R-E-E

RS

A Y3 A a ~ .
4.mM31asuPort USB91n(COMxx) 1#1]uCOM1 50 COM2 Taenanua1i USB Serial Port

(COMxx)10® ﬂpropertiesLLﬁj’JlaﬁﬂPort Settings

5, Device Manager g@@] USB Serial Port (COM1) Properties (@ MER

File Acion Wiew  Help i File  Action  Viewl | Geners) [ Port Setlings | Driver | Detaile
g 2 = =
& 1) Mice and other painting devices -~ ) Mice and Bits per second: | 9600 - ~
& 5 Monitors - Monitors
+ B8 Network adapters t+| EE) Network o) Data bits: |8 w
= Ports (COM &.LPT) = Ports (CO
P Update Driver m-y UsB > Faiity: | Mone v
. soure vio s gart U0 59, sarmy
+] L " N H J
%< Storage volumes # Urinstal e ;:;g;; Stopbits: [1 2
e 1 System devices Scan for hardware changes ] System de l ot [
= 8% Universal Serial Bus col = 6 Universal " hs

Generic UISE Hub Properties ‘ Generl
Generic LISE Hub ‘ Generl

Generic LISE Hub cerer Flestore Defaulls

Generic USE Hub Gener|
Tnkel(R) 5 Series3400 Series Chipset Family USB Enhaniced Hast Contraller - 3834 Inkel(
Intel(R) 5 Series/3400 Series Chipset Family USB Enhanced Host Controller - 383C Inkel(
USB Composite Device U8 Cf
USB Composite Device UsE Cf
USB Mass Storage Device UsB M
USB Roat Hub USE Ry
USB Root Hub ~ U3B Ry ~

Opens property shest for the current selection

7NN 53 wihwouaaans)asunesaveod IrDALinkUSB
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= pars (co Select |ower settings ko corr Egm Hrates,
& usss Coms & Defaults
i #98 Frocessor Select higher settings For Fas o
@, sound, vi
e — Receive (Bytes):
- i System de
o & Universal Transri (Bytes):
Generi
Gener B Options Miscellaneous Options
Generi o] et o
Canert Selec lower sakings to corrg COMIS coril Enumeratar
Intel comi7 )
Tntei( Latency Timer {msec): COM1S SerialPrinter o
ussC CoMig
CoMz0 Cancel I Power OfF (]
USE
Timeauts COMz1
USE M| oMz Event On Surprise Removal O
LS Ry Corz3
ea ) Minimum Read TimeoLk (mse{Conog Set RTS On Close O
Comzs
Minimum Write Timeout (mse{COM26 Disable Madem Crl At Startup O
comz7
Comza
Comzg
Coman v
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3.3.3 T1sunsu DuoSens (¥i¥oudayanas IrDALinkUSB 131ul1/sunsu Hydras)

ﬁ LogoSens operating program,

File Device LogoSens Configurations Tools Help

LogoSens C

Read DA -OTT IDALink v Load
Exit

~
7 55 11J511n5U DuoSens
A 9
szuu 1Usunsuaans
a P
- ARUNUABINNTEVY Windows NT/2000/XP/Vista machine
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1.2 1Wd DuoSens \Software\English WOAAAI

o1 11.0.0.35197 Dot Croated: 19/12/2554 12.6 M8 o My Compier
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2 56 TdaaaaT1)51n51 DuoSens

2.19 Setup

Q- O @ P

=55 |3 [\Sohwars\Erash

Welcome to the Instaltshield wizard for OTT
LogaSens-DuoSens-netoL Operating Program

The instalshiekd(R) Wizard val skow you to mocky, repar, or
resmove OTT LogoSens-CuSens-nettl Operating Frogram. 1o
continus, ook Next.

@ Fubieh s i tothe Web
) Enstthafie
X Debta th e

e [ concn

{Description: Setup Launcher Company: OTT Hycromet Gk Fle Version: 11.0.0.35197 Date Crested: 19/12/2654 12.6 M0 f My Computer

{ Y a 3’,
71 57 v lsunsuanaa11/51nsy DuoSens

3.n9 Next JJaudavitnoenans

& OTT LogoSens-DuoSens-netDL Operating Program - InstallShield Wizard ‘z|

Ready to Modify the Program \ Q. ‘

The wizard is ready to begin instalation

IF you wank ko review o change any of your installation settings, click Back. Click Cancel ta
exit the wizard

Current Settings:

Setup Type:
Typical

Destination Folder:
D:\Program FlesiOTT|Logasens-DuoSens|

User Information:
Name: DELL
Company: DELL

[ <Back |[_mnstal ][ cancel |
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18 OTT LogoSens-DuoSens-netDL Operating Program - InstallShield Wizard [5]

InstallShield wizard Completed

The wizard was interrupted before OTT
LogaSens-DuoSens-netDL Operating Program could be compl, .

Vour system has not been modified, To instal this program at a
Iater time, please run the installation again.

Click Firish to et the wizard,

[ Y 9
AR 59 nihveLEAINTAUGANITANAT

s.tlaldsunsy Logosens-Duosens 18on file 100N new configuration

EZ LogoSens operating program

Device LogoSens Configurations Tools Help

nsors | Dighal sensors | Serial sensors | Sonictiow | Frocessing | Output | Specials

Import ‘
Export

Export OTT Com. Manager  f1j5_ Commurication nteiface COM1

Export Textfiles General | Modem / Adapter | METEQSAT/GOES | InmarsatC | ORBCOMM | SDI - Slave

Export Hydras 3 (ML)

Baudrate (8M1) 19200
Print Connection diagram
Options.
Exit Addss no. / PIN 0000 [ DA interface deactivated
Soslng yeaneb Password 1

Instantanecus value
Extiemes

Mean [00:15:00]
Store

(2o [zome]
R e

LogoSens

—
Read 1iDA - OTT IiDa-Link. v Load
Esit

{ 4
ﬂTWﬁ 60 ﬂﬁﬁ%ﬁ\‘l%’\lﬁ\ﬂﬂﬂl@\i DuoSens

A a A [ . @ [
6.apnFilameonaoilu rDALinkUSB Ad31uazna save Ad31)

B2 LogoSens operating program

File Device LogoSens Configurations Tools Help

Channel | Meas. cpole || Analag sensers | Digtal sensors | Serial sensors || Sonieflow | Processing | Output || Specials.

New Channel

LogoSens: 0000000001 / LOGOSENS_1 Communication interface COM 1
Communication interface COM 1 General | Madem / Adapter | METEQSAT/GOES | Inmarsat-C | ORECOMM || 5D - Slave

Alarm management Baudhate [8N1) 1900 v

Display / Dbserver
=) Channel 0001 7 CHANNEL

:: ]eaus Ely;:él?/ (00:05:00] Addiess no. / FIN 0000 11D interface deactivated

Sealing peansh Password
Instartaneaus value

Estremes
Mean [00:15:00]
Store

EEI )
[z=]/ [z

Logosens Configurations:

Read | |DA - OTT DA Link. B ]
o v oA Edit
IDA - Linkit Adapter
104 - Bukin
| 47-Mademn/ddapter
ISDN CAPI 2.0
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3.3.4 11J5unSNOTT Water Logger Operating Program(J¥nutn3esdie YarihwunladwoTT 3

Orpheus Mini)

B 07T Water Logger Operating Program

— orT
Caasd

OTT Orpheus Mini
OTT ecolog e | W setup Device
OTT CTD /‘

/ | &4 Download Data

—= | ==

A f 62 TU5uNINOTT Water Logger Operating Program
seuunTdsunsudoans
-~ ADNNNOS NUTZUL Windows NT/2000/XP/Vista machine

- U9 32 Ua

< Y
muﬂaumsﬂﬂmiﬂmmu

v
1120 198 Setup uaznafana

Welcome to the Instalishield Wizard for OTT
Water Logger Operating Program

) e

3w Congr

AH 63 T1/5UnTUARASOTT Water Logger Operating Program

=2 Y a 2
2.09 Next "lﬂﬂumﬁumamm

"8 OTT Water Logger Operating Program - InstallShield Wizard

Ready to Modify the Program ‘ |
‘ 1

The wizard is ready ko begin installation

1F you want ko review or change any of your installation settings, click Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type!
Typical
Destination Folder:
D:\Program FilesiOTTYOrpheusMini_CTD}
User Information:
Harme: DELL
Compary: DELL

[ <Back [ nstal | [ Cancel |

AN 64 TU5UNTUAAAIOTT Water Logger Operating Program
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1.1 msasa Iaela 1sunsy OTT Water Logger Operating Program 1aon Setup Device

||
_— OoTT
| e
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]l  OTT Orpheus Mini
4 OTT ecolog | W Setup Device |
OTT CTD _ ‘ ———— ‘
i ‘/ g ownload Data
| ——r ‘ { == View/Export Data
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2 65 T1/5un5u OTT Water Logger Operating Program
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K 011 Water Logger Operating Program (9= 9]
Fle beviea ©TT&TG A1C  Help

Blorame | ]

Wator lavel / Prossure Tomporature Conduetivity | Salty | s |
[ | |
1 I J
o [ C |
[ o [ =
rence value T emperalure compensalian
| sl
aaaaa W componaation
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1.3 wriveuaasmsirendyanaibeuios

EZ o077 Water Logger, Operating Program, - Basic operation
File Device OTTCTD ITC Help

OTT CTD

Site number 0000303403 Site name  |ETD 1
Water level / Pressure Temperature Conductivity S alinity ] TDS
Parameter number oo nooz 0004
Parameter name W ater level Temperature Spezifizche Leitf higheit
Meas.type / Measrange | W ater level | | Depth v 0001, 2000 mSlem W
= | m(0.001] v ~C 00 » mS/cm v

Enter meazured reference value Temperature compensation

E| m [ Depth to water | Freshwater v

[ ] Dynamic density compensation

B> |00:00:05 | Interval < 5 min ! 00005 | < Gmin! 00:00:05 % | Interval < 5 min!

= bapal » 000005 v 0ooxos  w 00:00:05  »
4
Measuring range 0-1bar [ Madem # ITC connected
System length 25.00 m
Date / time: 274542004 21:0319 [ PC:10/7/2014 10:27:.08 )
Set date/time l
OTTCTD Stored configurations

b ain menu

DA -OTT iDALnk Load fram FC.

Download successful

{ 9 2 a J 4 @ o 3 ya
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2. 11msdsteyanninIeslednszaui ldan Tnsdemeoudyaal lDAlnkUSBAY
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AN IAB LAz IIDAlnkUSB Ti1senunudidadyanasunisaveunieieinszauiil
Taau iu Orpheus udilaTdsunsu OTT Water Logger Operating Program Llé)il!,ﬁﬂﬂﬁn

download data(tiinnandd liannsaTnaadoya la1Hiaew IDAlinkUSB oenuda)sznu v
9
804 download datadnf3)

rﬁ OTT Water Logger Operating Program

E]
File Help

Poaid A

OTT Orpheus Mini

=)

OTT ecolog | W setup Device |
OTT CTD ‘
" | @4 Download Data |
o :
- ‘ E-—;Vnew/Expon Data ‘

i 68 T1/5un38 OTT Water Logger Operating Program

<
2.21’11?!Hi]’é)!;£ﬁﬂ\1°]§ﬂ Sensors mwﬁ'ay,a 4 11V 100N 001182 002

I OTT Water Logger Operating Program - Download data (@&
Filz  Help

0000303409 (CTD 1)

¥ 0001
v 0002
ooo4
0003

All sensors

27/5/2014 27/5/2014
25/ 2557 v Al 27/5/ 2557 v

Download data

View / Evport data

OTT Oipheus Mini / OTT CTD / OTT ecolog

DA - OTT iDALink  w
Connect t Main meru
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2.3n9 download data 5091 Trnaadoyaia59na Export datave T34 oyainuin

EZOTT CTD: 0000303409 / 0001  26/5/2014 - 27/5/2014

Fontsize | o

KS002601WizZz  Device: OTT CTD Vi.z2
K012 00  Station nuwber: 0000303409

K06 0001  Sensor numwber

2l 000z  Sensor number

KO6 0004  Sensor nuwber

K06 0003 Sensor number

K25 27 05 14

K24 15 35 08 Date / time: 27/5/201% / 15:35:08
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10 0.082 0.087 0.086 0.09 0.082 0.092 0.085 0.09
11 0.082 0.087 0.089 0.084 0.083 0.089 0.086 0.089
12 0.085 0.088 0.092 0.08 0.085 0.091 0.087 0.09
13 0.083 0.088 0.097 0.09 0.081 0.087 0.086 0.09
14 0.082 0.086 0.087 0.078 0.082 0.091 0.086 0.09
15 0.082 0.086 0.088 0.075 0.082 0.089 0.087 0.09
16 0.079 0.086 0.086 0.075 0.078 0.091 0.086 0.09
17 0.083 0.088 0.087 0.077 0.083 0.089 0.086 0.09
18 0.083 0.088 0.09 0.074 0.084 0.09 0.085 0.09
19 0.082 0.088 0.084 0.081 0.083 0.088 0.084 0.09
20 0.08 0.086 0.091 0.089 0.082 0.091 0.085 0.09
21 0.09 0.087 0.088 0.083 0.084 0.09 0.084 0.09
22 0.078 0.088 0.091 0.083 0.085 0.09 0.086 0.09
23 0.081 0.087 0.089 0.083 0.083 0.09 0.087 0.09
24 0.082 0.085 0.087 0.085 0.086 0.089 0.087 0.09
25 0.079 0.086 0.087 0.084 0.087 0.088 0.087 0.09
26 0.08 0.086 0.089 0.084 0.083 0.09 0.086 0.09
27 0.082 0.085 0.085 0.087 0.084 0.091 0.085 0.09
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na: DIOOHO D60HO DIOOH4 D60H4 DIOOH8 D60H8 DIOCH8 D6CHS
(1)
28 0.08 0.085 0.088 0.085 0.085 0.091 0.084 0.09
29 0.085 0.087 0.087 0.085 0.083 0.091 0.084 0.09
30 0.08 0.085 0.086 0.084 0.084 0.09 0.085 0.09
31 0.08 0.086 0.089 0.082 0.082 0.089 0.086 0.09
32 0.081 0.088 0.085 0.079 0.083 0.09 0.086 0.089
33 0.081 0.087 0.09 0.086 0.085 0.088 0.085 0.09
34 0.08 0.083 0.088 0.089 0.08 0.091 0.085 0.09
35 0.083 0.087 0.093 0.084 0.082 0.091 0.084 0.09
36 0.082 0.085 0.087 0.086 0.079 0.092 0.086 0.09
37 0.078 0.088 0.089 0.09 0.085 0.091 0.087 0.09
38 0.078 0.085 0.086 0.087 0.086 0.091 0.086 0.089
39 0.081 0.086 0.087 0.087 0.082 0.09 0.087 0.089
40 0.084 0.085 0.088 0.087 0.079 0.091 0.086 0.089
41 0.082 0.085 0.091 0.087 0.085 0.089 0.086 0.091
42 0.078 0.088 0.089 0.088 0.081 0.09 0.085 0.089
43 0.081 0.085 0.091 0.089 0.081 0.091 0.084 0.09
44 0.082 0.083 0.089 0.083 0.082 0.091 0.085 0.09
45 0.082 0.085 0.093 0.087 0.082 0.09 0.084 0.089
46 0.085 0.088 0.087 0.087 0.081 0.09 0.086 0.089
47 0.083 0.087 0.089 0.081 0.081 0.09 0.087 0.09
48 0.078 0.083 0.088 0.086 0.08 0.089 0.086 0.09
49 0.081 0.081 0.091 0.088 0.078 0.091 0.087 0.089
50 0.082 0.082 0.087 0.091 0.08 0.091 0.086 0.089
51 0.082 0.085 0.089 0.088 0.084 0.091 0.086 0.088
52 0.085 0.084 0.088 0.089 0.079 0.088 0.085 0.088
53 0.078 0.087 0.089 0.079 0.085 0.089 0.084 0.089
54 0.084 0.085 0.085 0.086 0.083 0.091 0.085 0.087
55 0.08 0.083 0.089 0.089 0.078 0.09 0.084 0.09
56 0.08 0.085 0.088 0.084 0.081 0.089 0.085 0.09
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na: DIOOHO D60HO DIOOH4 D60H4 DIOOH8 D60H8 DIOCH8 D6CHS
(1)
57 0.081 0.09 0.087 0.086 0.078 0.09 0.086 0.09
58 0.081 0.091 0.085 0.09 0.08 0.089 0.086 0.09
59 0.084 0.085 0.09 0.092 0.079 0.092 0.085 0.089
60 0.086 0.085 0.083 0.089 0.078 0.09 0.086 0.089

61 0.084 0.088 0.087 0.089 0.081 0.091 0.087 0.09
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. sgauiinanas szauiianas szaviinaeay syAuinanad
11 (AUIN)
VO 13 (m)  VO43RIL 43 (m)  VYBIINIZ 83 (m)  VBIFIRL 12 3 (m)

5 1.9 1.829 1.839 1.873
10 1.843 1.713 1.657 1.342
15 1.782 1.4995 1.443 0.9
20 1.721 1.2765 1.152 0.561
25 1.662 1.0695 0.847 0.284
30 1.604 0.888 0.521 -
35 1.547 0.718 0.265 -
40 1.491 0.562 0.067 -
45 1.436 0.421 - -
50 1.382 0.2965 - -
55 1.329 0.187 - -
60 1.277 0.095 - -
65 1.226 0.0165 - -
70 1.177 - - -
75 1.134 - - -
80 1.09 - - -
85 1.043 - - -
90 0.999 - - -
95 0.954 - - -
100 0911 - - -
105 0.869 - - -
110 0.828 - - -
115 0.787 - - -
120 0.748 - - -
125 0.71 - - -
130 0.672 - - -

135 0.636 - - -
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a1 Aun)

VO 13 (m)  VO943RIL 43 (m)  VBIINIZ 83 (m)  VBIFIRL 12 3 (m)

140 0.601 - - -
145 0.567 - - -
150 0.533 - - -
155 0.501 - - -
160 0.469 - - -
165 0.438 - - -
170 0.41 - - -
175 0.381 - - -
180 0.354 - - -
185 0.327 - - -
190 0.303 - - -
195 0.278 - - -
200 0.255 - - -
205 0.233 - - -
210 0.211 - - -
215 0.19 - - -
220 0.171 - - -
225 0.152 - - -
230 0.135 - - -
235 0.118 - - -
240 0.103 - - -
245 0.08 - - -
250 0.06 - - -

255 0.04 - - -
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Operating Instructions
Shaft Encoder with
Data Logger Thalimedes
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2 Installing the Thalimedes

2.1 Installation as stand-alone device
2.2 Installation as attachment device
2.3 Installation in well pipe

3 Commissioning the Thalimedes

3.1 Fitting the battery

3.2 Activating the Thalimedes
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4 Reading out stored measured values from Thalimedes
5 Connecting Thalimedes RS 232-interface
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Scope of delivery
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Thalimedes - 1 shaft encoder with data logger consisting of:
Encoder unit, transducer cable + data logger unit

= 1 battery {1.5 V}; C-cell
-1 attachment kit
- 1 Operating Instructions

Order numbers

Thalimedes  Shaft Encoder with Data Logger

Accessories Float
-80mmd

Counterweight
~0,100 kg

Float cable 10 m
30m
50 m
100 m
-1 mm in diameter; Nirosta
- Crimp sleaves

Well pipe assembly kit for 4"; 4,5"; 5" + &"
Communication program HYDRAS II
Infrared-interface adapter Linkit (IrDA)

55.430.001.3.2

27.001.071.3.5

27.050.013.4.2

27.150.040.9.2
27.150.041.92
27.150.042.9.2
27.150.043.9.2

55.430.050.3.2
56 PKH.O1M.C.0
97.961.066.9.5



Fig. 1: Layout of a water level
stafion with the OTT Thalimedes
Shaft Encoder with Data Logger

1 Introduction

The Thalimedes is o float-operated shaft encoder with data logger, used to
continuously measure ground and surfuce water levels.

Chcmges in water level are transferred via f|oat-cab|e-counrer"weight-system to
the float pulley on the encoder unit. The rotation caused by this action is converted
to an electrical signal, which is transferred by the transducer cable to the data
|ogger and then saved as a measured value. The storage intervals may be preset
in accordance with the hydro|og|'ca| measured values required.

An attachment kit is included in the scope of delivery, facilitating easy installation
either as a "stand-alone" unit or in combination with any water level recorders
from OTT or other manufacturers. A well pipe assembly kit {accessories) permits
installation in pipes of between 4" and 6" in diameter.

The current water level, date, time and battery status can be read off o disp|c1y at
any time. The stored values may be read out from either an infrared {IrDA) or

RS 232-interface. Remote data sampling is possible via these interfaces.

Asingle 1.5V C-type cell powers the unit for up to 15 months.

Encoder Transducer cable
unit
Float /_
pulley
Data
e ey logger
D unit
Float
cable
Battery
Counter- case
L | weight cover

Float

O D04 G




2 Installing the Thalimedes

The Thalimedes may be installed in one of the three following ways:

As o stand-alone device

As an attachment device on any mechanical water level recorder

— Variant 1: existing float cable is fed through the Thalimedes float pulley
or

— Variant 2: Thalimedes float pu||ey is connected to the float pu||ey on the
water level recorder by means of a carrier unit

Ina 4" 4,5™; 5" or 6" well pipe

An attachment kit with all of the required parts is supplied with the Thalimedes for
assembly either as a stand-alone device or as an attachment (see fig. 2).

Other accessories required
Stand-alone device: float, cable, counterweight

Well pipe: Well pipe assemb|y kit, float, cable, counterweight

2.1 Installation as stand-alone device
Please refer to Figs. 2+ 3 and follow the steps below:

Attach encoder unit
Screw on encoder unit with connection angle B @ (M 6 x 25 + washers); attach
connection angle B on level base with double-sided adhesive strip @ {attach
with screws if necessary)

Attach data logger unit
Ac||'ust the positicn of the data |ogger unit as desired so that the disp|dy is
c|ear|y |egib|e.
Attach holder @ to level base with double-sided adhesive strip @ {attach with
screws if necessary, hole diameter: 5.2 mm).
Fix the data |ogger unit onto the helder and fasten with the nut for holder ®.

Assemble float unit
Determine distance between minimum (deepest) water level to upper edge of
encoder unit and add approx. 50 em to this value = |ength of float cable; cut
float cable to |ength.
Form |oops at either end of the float cable; s||'p the sleaves over the |oop5 and
pinch with a flat nose pliers; suspend float and counterweight inside the loops.
Place the float cable over the float pulley; allow the float unit to stabilise.

Now turn to Chapter 3.



Fig. 2: Thalimedes attachment kit

The adhesive strips can be cut fo the
required size with a scissors.

Position @ has two functions:

- either as base for the carrier unit
or

- as nut for holder @ (instead

of a hexagonal nut)

Fig. 3: Installing the Thalimedes
as a stand-dlone device

A safety device (e g. a hook or screw)
prevents the float and counterweight
from being lost during assembly.

Mount connection angle B so
that it faces towards the front.

MMMMU Méx18
self-locking

Connection angle A D Holder @ Guide roller
+ friction disk @
[]
(@) .’
S m] N
Carrier base/
nut for holder @&
S
-
Connection Carrier Carrier Adhesive g
angle B @ rail & pin @ strips @ 5
Holder +
ey " nut Encod 2
P - :'T'i\ B 5 ncoder unit
: A\
O |
L
l M6x25+
| " U washer
' o s f |
"‘,‘ Y Connection
W H H T angleB
N \\ 1
p —— ‘
Safety device —|——o Adhesive
strips
Float cable —
Crimp
sleeve

Data logger
unit
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Fig. 4: Example of attachment to
OTT R20 Strip-Chart Recorder

Float cable also fed
through Thalimedes float pulley

Pass the transducer cable through the hole
in the recorder housing. Fit cqb?e gland, if
applicable. To do so, remove the transducer

cable tfemporarily from the data logger
unit and then reconnect. Check qutErLe

terminal strip is correctly configured.

Do not fasten the guide
roller screw too fightly.

Parts required:

Connection angle A @
+ friction disk @
Holder @

Nut for holder @
Guide roller
Adhesive strip @

2.2 Installing as attachment device

Figs. 4to 9 are examp|es of different methods of attdching the unit to mechanical
water level recorders. The diagrams show which parts from the attachment kit are
used in each case.

Select the relevant diagrqm for your purposes and follow the steps below:

Attach encoder unit

If carrier unit is fitted (Fig 8 + 9): Attach carrier rail ® to Thalimedes float

pu||ey with two flat-head screws; attach carrier base @ to float pu||ey opposite

(mechanical water level recorder) with double-sided adhesive strip; twist carrier

pin @ into the carrier base.

Depending on the type of level recorder used, attach the encoder using either

— connection angle A @ with friction disc @ fitted underneath or

— with connection angle B @ [M & x 25 + washers); connection angle B on
level buse support with double-sided adhesive strip @ {attach with screws if
necessary].

Place existing float cable over both float pu||eys or connect float pu||eys by

means of the carrier pin and carrier rail.

Attach data logger unit

Adjust the position of the data logger unit as desired so that the display is
clearly legible.

Attach holder @ to level base with double-sided adhesive strip @ {attach with
screws if necessary, hole diamefer: 5.2 mm)

Fix the data logger unit onto the holder and fasten with the nut for holder ®.

Now turn to Chapter 3.

Connection
angle A +
friction disk

| "

— Méx25+
@) washer {2 x)

™ Encoder unit

Holder +
nut

Guide roller +
M6éx18

Data logger
unit

1 00604 GB-




Fig. 5: Example of attachment to OTT
Horizontal Water Level Recorder Type X

Hoat cable also fed

through Thalimedes float pulley

If space permits, mount the data logger
unit beside the level recorder. This prevents
the data logger unit from slipping when the

level recorder is opened.

Do not fighten the guide
roller screw foo fightly.

Parts required:

Connection angle A @
+ friction disk @
Holder @

Nut for holder @
Guide roller
Adhesive strip @

Fig. 6: Example of attachment to OTT
R16 Vertical Water Level Recorder

Foat cable dlso fed
through Thalimedes float pulley

Float pulley circumference: set to
198.7 mm (0.6 mm float cable)

Do not fighten the guide
roller screw foo fightly.

Parts required:

Connection angle A @
+ friction disk @
Holder @

Nut for holder @
Guide roller
Adhesive strip @

- ' Data logger

Connection angle A
+ friction disk

M 6 x 25 + washer

Encoder unit

Ol ORI C8

Encoder unit —_|_|

Guide roller
+Méx18

Connection
angle A +
friction disk

Méx25+
washer (2 x)

Holder +

nut

Data logger
unit

O (204 GB




Fig. 7: Example of attachment fo Strip-
Chart Recorder from another manufacturer

Float cable dlso fed fhrough
Thalimedes float pulley

Do not tighten the guide
roller screw too fightly.

Parts required:

Connection angle A @
+ friction disk @
Holder @

Nut for holder @
Guide roller
Adhesive strip @

Holder +
nut

Data logger
unit

Connection angle A
+ friction disk

Guide roller +
M6x18

M6x25+
washer {2 x)

Encoder unit

CTTOE2ACR




Fig. 8: Example of attachment to Vertical
Drum Recorder from another manufacturer

Connecting the Thalimedes by

means of a carrier unit

Attach the carrier base to the float

pulley so that it can rotate freely.

There is no need fo adjust the attachment
ppoint exucﬂy, because of the way the
carrier unit functions.

Parts required:
Connection angle B &
Holder @

Carrier rail @

Carrier base @
Carrier pin @
Adhesive strip @

T O3 AGE

/f%—\b
Holder + I
hexagonal —T] - }
nut T "
8B
]
@ Encoder unit
___ Carrier base +
Carrier pin
Data |9?ger ]
uni
2]
s
L)
S
Carrier rail

Carrier base +

Connection angle B Carier pin

+Méx25
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Fig. ¢: Example of attachment
to horizontal drum level recorder
from ancther manufacturer

Connecting the Thalimedes by
means of a carrier unit

Parts required:

Connecfion angle B @
Holder @

Carrier rail ®

Carrier base ®
Carrier pin @
Adhesive strip @

T 044 GB

Holder +
hexagonal

Connection angle B
+Méx25

Carrier base +
Carrier pin

Encoder unit




Fig. 10: Assembling Thalimedes
Well Pipe installation kit

2.3 Installation in well pipe

Using the well pipe assembly set {accessories), the Thalimedes can also be instal-
led in 4"; 4.5"; 5" or 6" pipes.

Top caps from OTT or HT are to be used to seal the pipes [cthers available on
request). The holding bracket of the well pipe assembly set is designed so that the
data logger unit may be easily removed during read out of the Thalimedes. An
electric contact gauge may also be used without difficulty when the well pipe
assembly kit is in place. The measuring tape is then passed in front of the holding
bracket.

Follow the steps for assemb|y below:

Select o fastening ring to suit the well pipe used.

Fit the well pipe assemb|y kit and encoder unit — as shown in Fig.10; make sure
to mount fastening ring as shown.

The socket head cap screw with hexagon socket are supplied for the guide
rollers; on|y fasten the screws (se|F-|ocking) |ight|y.

Use a cable tie fo attach the transducer cable to the holding bracket.

M4x8
Fastening ring

RTZ&S?\ (4"; 4’5||; 5" or 6")
X

— Overflow protection

Transducer cable

L — Encoder unit

Cable tie

Guide rollers +
Méx18(2 x)

— locking catch

O [BELGE

Holding bracket




Secure the data logger unit to the holding bracket with the installation line

(see Fig. 11}; the logger unit should remain cutside holding bracket.

Place float cable over the float pu||ey.

Push overflow protection (functions using diving bell principle} over the encoder
unit until it engages with both locking catches.

Carefully lower float, then entire well pipe assembly kit and counterweight into
the well pipe; the fastening ring will then come to rest on the bottom part of the
top cap; the data logger unit remains outside the well pipe (in OTT top caps:
Turn the fastening ring so that there is a recess on the suspension bracket of the
top cap).

Set Thalimedes operating parameters as described in Chapter 3.3

Suspend Thalimedes in well pipe {see Fig.11).

Close top cap

Fig. 11: Pipe assembly kit fitted with
Thalimedes in a well pipe
For the sake of clarity, the

top cap is not illustrated

T —Data logger unit

Float cable

QT 00348 GB




3 Commissioning the Thalimedes

3.1 Fitting the battery
Follow the steps below:

Detach the data |ogger unit from holder @
Unscrew the battery case cover
Insert the battery as indicated on the label; use only the following type of
battery: 1.5V C-cell {LR 14 C AM 2); alkaline type
Screw on the battery case cover and tighren secure|y,' the Thalimedes brieﬂy
shows all display segments {during commissioning and if the battery is removed
for more than 20 minutes).
The Thalimedes is now switched on and calculates measured values using the
operating parameters set in the Fqcrory.

Battery life: up to 15 months depending on ambient temperature

The battery must be replaced if the battery voltage falls below 1 V. It is especially
important to change the battery in good time if the ambient temperature is
below 0 °C and if inspection is only carried out at extended intervals. Battery
service life is greatly reduced at temperatures below 0 °C. Depending on their
design, alkaline batteries retain approx. 50 % of their original capacity [taken
at 20 °C} at 0 °C and only approx. 25 % at —20°C.

Measured values saved in the Thalimedes are stored in a non-volatile memory.
This prevents data loss during battery change, or when the device is stored with-
out batteries for an extended period.

If changing o battery at a later stage takes longer than approx. 20 minutes, the
time and the zero point must be reset (setting operating parameters: set time +
measured value). This is the only instance where the measured values of the
current ddy are net saved.

Please remove the battery if decommissicning the Thalimedes. This will prevent

the battery from being dischqrged premqture|y and irrelevant measured values
from being stored.

13



3.2 Activating the Thalimedes

The Thalimedes display is switched off in measuring mode. To read off the current
measured value, you must activate {awake) the Thalimedes. The Thalimedes must
alse be activated when setting the operating parameters and reading out the
measured values.

To activate the Thalimedes, p|qce your hand over the motion sensor until the
display is visible {approx. 2 to 4 seconds). The display now indicates the
current measured value.

Place your hand brieﬂy over the sensor again to consecuh've|y disp|ay the
values Time, Date, Battery vo|tage.

The display switches off three minutes after the last time the sensor was
activated by hand.

Fig. 12: Position of motion sensor/
display value sequence -

= TN
e e e / y
The Thalimeds motion sensor only reacts R S } | afaTifafatilaTalsfalali alslsfatalilsl
to changes. This prevents objects which ] | Measured l E I.' E E
are permanently located near the sensor O \ value i
from accidentally activating the device } LR Y
{e. g. pipe inner wall). ; ‘
Moftion N | : AB6AARABAAARAAAARAG
The IDA-interface is used to set the Sensor [ ] | T
operating parameters and to read out ™o [ ] } Ime l:.l ’ 3 "
the measured values. IrDA- _ Guaialy } PSR A LA RO
inferface E: = }
- = | AfnARAABARAAAAAARAAAR
T ‘
o =P
g E ¢ Db 05089
O e = |
. =] ==
Display TryE | % FEEEEEE T EE R
g L !
} AfnABAAAARAAAAAAAAA
Battery
|
} vo|h:|ge ’.." U
K ] Elelelsleclclelel el felelal el

o SN ERs |I
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Fig. 13: Configuration window of
communication program HYDRAS |l

3.3 Setting operating parameters
Various operating parameters must be set when commissioning the Thalimedes
{Configuring Thalimedes).

The following equipment is required:
A PC with infrared interface or with Linkit interface adapter {accessories); also
the communication program HYDRAS Il {KH2); version upwards of X1.35

or
the OTT Multifunctional Unit VOTA with Linkit-interface adapter (accessories)

Neo direct centact is required to set parameters: they are set with an invisible
infrared beam [IrDA-interface).

Setting parameters with a PC
Follow the steps below:
Start communication program on the PC.
Activate Thalimedes.
A|ign the PC infrared inferface in the direction of the Thalimedes; distance
maximum 1 metre.
Press function key F5 (Menu Special program/Thalimedes configuration)
Press function key F1 (read); the sofiware calls up the current (factory preset)
seftings; the parameter setting window appears:

fipeclal prog. « THAL IAEMS-Faransir leraeg T

lnuice perasstsr Farannter record (Flle)
F3 sdit I's mdit v npan
F4 copy 333 re H =aum
IR mnu
ESC mxmit Ml delrim

F1 resd
FEZ pregram

4 e tims

Hiatlow zenxor
Unit

torage interual
torage delta Inl
ircami ol 1the pulleg [eml
Gcl scax. ualumg inl Pa lue
DatesLine

HBatlteryg | BE (1]

5 testine LPC Lime)

PR EAZOE LD Ztat tonszenzor

L] Bnit

01166 ftorage inicroall
oo Storayr Aclta Im]

Circunl.

200.4
10,501
1281798 1838 1Y FC Line

Veraion NG04

uf the pulley Innl a.@

12-01/98 191435189

Press function key F3 [edit) and enter the required values.

The meaning of the various fields is explained on the following pages.
Check: Thalimedes still active?; infrared interface still aligned?

Press function key F2 (program); the operating parameters are now
permanently stored in the Thalimedes.
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Fig. 14: Configurafion window of
mulfifuncfional unit VOTA

Press "extended" to call up the
extended configuration window.

Fig. 15: Configuration window
of multifuctional unit VOTA

Windew with extended selection

Setting parameters with VOTA
Follow the steps below:
Refer also to the VOTA operating manual.
Prepare VOTA (see operating manual) and switch on.
Activate Thalimedes.
A||'gn the VOTA infrared interface in the direction of the Thalimedes; distance
maximum 1.5 metres.
Select first menu item "Configuration" and "IrDA" ; the configuration window

appears on the YOTA display.

Configuratieon THALIMEDES selesct

Station/Sensor [oooo1az021]/0001]
Storage interwval
Unit | m|
Storage delta [m] 0.000
Circumflex of the pulley [mm]
Set measured wvalus [m]
Set Date/Time
Date/Time 07.01.98 10:19:35
Battery 1.4 V Version V103

| wWrite | | Extended]| | Cancel |

Configuration THALIMEDES select

Change direction of rotation

Baudrate RS232C / V.24 19200

SDI-12 sensor

OTT address

Erase data storage

Date/Time 07.01.98 10:21:08

Battery 1.4 V Version V103
Write U \ Cancel U

Enter the desired values. The meaning of the various fields is explained on the
following pages.

Check: Thalimedes still active?; infrared interface still alignede

Select "Write"; the operating parameters are now permanently stored in the
Thalimedes.



Station/sensor:
Unit:

Storage interval:

Storage delta:

Circumf. of
the pu||ey:

Set meas. value:

Date/time:
Battery:
Version:

Set date/time:
Erase daty
storage:

Change direction
of rotation:

Baudrate

RS232C/V.24:

SDI-12 sensor/
OTT address:

Factory setlings

Station/sensor:
Unit:

Storage interval:
Storage delta:
Circumf. of

the pu||ey:
Date/time:

Baudrate

RS232C/V.24:

Meaning of various input fields

A|phdnumer|'c input dccording to individual requirements
Either m, cm or ft [see table 1 on page 18!}

Interval at which the Thalimedes calculates the measured
values.

The measured value is not stored if the difference between
the previous stored value and the current measured value is
less than the storage delta — qperiodic measured values.

If O is entered here, the Thalimedes will store all measured
values regardless of their magnitude — periodic measured
values.

Careful setting of the storage delta can Filter out irrelevant
fluctuations, such as wave motion. Aperiodic measured
values also save storage space.

Circumference of the float pulley in operation; Thalimedes
float pulley: 200 mm {1 mm float cable diameter); if the
Thalimedes is connected to the level recorder with the carrier
unit: Enter the circumference of the level recorder Float pulley.
"Value" field: Establish relation to zero point — enter calcu-
lated measured value with staff gauge/e|ecrric contact
gauge; Select "V" to adopt the value.

{for VOTA: simply enter new value)

Display of Thalimedes time and date

Anzeige der Batteriespannung in Volt

Display of battery voltuge in volts

Sets the Thalimedes time (uses PC/VOTA time)

Comp|ete|y deletes Thalimedes measured value storage

Changes the effect of the float pulley direction of rotation on
the measured value [count up/down);
Select "V" to change the current effect {for VOTA: select

IIYeSII)
The communication speed at which the integral
RS 232-interface sends/receives [e. g. for modem cperation).

This function qpph'es to future Thalimedes versions

{US standard).

Device serial number/0001
m

01:00 h

0.000 m

200.0 mm

01.01/00:00 {time starts when battery inserted)

19200

17



Table 1: Possible settings for Unit/

Storage delta/Float pulley circumference

18

and related measurement range, plus
resolution which may be achieved

Setting measuring mode for level or depth measurement
Use the function "Change direction of rotation" to select between level and depht

measurement.
This function simu|tdneous|y ad[usts the effect of the float pu||ey-rotdtion direction

on the measured value (count up/down). It depends on which end of the float
cable the float and the Counterweight are located respective|y.

Select the setting for function "Change direction of rotation" so that the
fo||owing conditions are met:

Water lovel Measured value
Depht rises T decreases .
measurement falls 4 increases T
Level rises T increases T
measurement falls 4. decreases |

You can fest this setting by manually moving the float cable. The measured
value on the disp|dy must react in accordance with the desired medsuring

mode.

Range of values for storage delta, float pulley circumference and

measured valve
Cheesing o particular measuring unit means that the range of values for

storage delta
float pu||ey circumference
measurement value

and the resolution possible are automatically set by the Thalimedes.

The fo||0wing table indicates the corresponding value ranges:

Unit Storage Float pulley Measurement Reso-
delta circumference value lution

m 0-0255m 1.0-999.9 mm 0-+19.999 m 1 mm
cm 0-255cm 1.0-999.9 mm 0-—%19999 cm 1 em

fr 0-2.55fi 0.010-9.999 ft 0-+199.99 ft 0.01 f




4 Reading out stored measured values from
Thalimedes

Follow the steps below [the prerequisites are the same as for point 3.3):

Readout with PC
Start communication program on the PC.
Activate Thalimedes.
Align the PC infrared interface in the direction of the Thalimedes; distance
maximum 1 metres.
Press function key F3 (Menu Reading/all devices via IrDA).
Measured values are copied to the PC from the Thalimedes. During this process
"IrDA" appears on the Thalimedes display.

Readout with VOTA
Refer also to the VOTA operating manual!
Prepare YOTA (see operating manual) and switch on.
Activate Thalimedes.
A|ign the VOTA infrared interface in the direction of the Thalimedes; distance
maximum 1.5 metres.
Select menu item "Download data" and "IrDA".
Measured values are copied from the Thalimedes to the VOTA; during this
process "IrDA" appears on the Thalimedes display.

19
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Fig. 16: Thalimedes terminal
strip configuration

5 Connecting the Thalimedes RS 232-interface

It is possible to connect o modem to the serial RS 232-interface for remote
sampling.
Fig. 16 displays the configuration of the terminal strip.

Remove the welch p|ug from the data |ogger unit and attach the cable g|qnd
supplied.

Attach modem connection.

Initialise modem:

- Take calls ATS0=2

- DTR ignore = AT&DO

- Command echo Off = ATEQ

— Checkback signals Off = ATQ1

- Save seftings = AT&W

The modem communication speed must match the speed of the Thalimedes.
Standard 19200 bit/s (for high-speed modems 57 600 bit/s). Seftings of serial
interface: data bits: 8; parity: none; stop bits: 1; (8N1).

Connect signal lines DTR + D3R and RTS + CTS of the modem.

Specia| modem initialisations available on request.

Modem line

Additiondl fitted
cable gland

O

AN Al

Terminal
strip —— || SSuoSISeE

]
O
O DTR = Data Terminal Ready
o [ RxD = Receive Data (input)
o [] TxD = Transmit Deta (output)

GND = Signal Ground

T 00384 CB




6 Error messages on display

If o measurement error or operah'ona| fault occurs, one of the fo||owing error
messages appears on the display:

AAARAARARAAAAAAAAAMN

Ecr i

PREErEE e

Err3 Measured value overflow
The measuring range set has been been exceeded {measured
value 220 m; 2200 m; 2200 ft). In this case the Thalimedes
continues to count — from zero — and indicates the measured
value and Err3 on the disp|ay a|rernare|y.
This cccurs, for examp|e, when insufficient allowance has
been made for fluctuations in the water level.
If the water level returns to the valid range, the Thalimedes
will once again calculate the correct measured values.
Select another measurement range, if applicable.
Check that float/float cable/float pulley /counterweight
dre not damaged and are functioning correcﬂy.

Errd Err5 Err6  Transducer cable either not properly connected or broken.
Check that transducer cable is proper|y connected to
terminal block.

If transducer cable is broken: ask for replacement from
manufacturer.

Err10 Measured value not calculated
Measured value may not be calculated due to empty battery,
e. g. sever|y dep|etec| battery at lower ambient temperature
Replace battery

The Thalimedes saves these error messages instead of a measured value in data
storage.
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7 Technical data

Measurement range switch-selectable
Resolution
Maximum measuring error !

Data logger unit
Display

Memory
Sampling interval

Interfaces
Yoltage supply

Dimensions L x diameter
Weight {ind. battery)
Housing material
System of Protecfion
Temperature range

Encoder unit

Float pulley circumference
Standard float cable

Dimensions Lx W x H
Weight

Housing material
System of Protecfion
Temperature range

Transducer cable
Length

EMI limit values

— Immunity to electrostatic
discharge (ESD)

— Immunity to electromagnetic
fields {EMF)

— Immunity against transient
interference (burst)

= Immunity to lightning
impulse voltages {surge)

- Conducted and radiated interference
emission

+19.999m 19999 m  +199.99 f
0.001 m 0.01 m 0.01 f
+0.002m  £0.002m  +0.0066 ft
+1Digit  *1Digit =1 Digit

1 line LCD, 4 1/2 positions, 12 mm
character height

approx. 30 000 measured values (EEPROM)
1,2 3,4,56,10,12, 15, 20, 30 min
1,2,3,4,6,8,12,24h

0 = OFF

RS 232 C + infrared {IrDA)
1x1,5V,Ccell{lR 14 C AM 2)
alkaline type

{excluding battery power supply)

244 mm x 47 mm

0.320 kg

plastic

IP 68

2010 +70 °C

200 mm

1 mm diometer

other diameters can be adjusted; e. g.
0.6 mm float cable diameter — set float
pulley diameter to 198.7 mm

82 mm x 82 mm x 34 mm

0.140 kg

plastic

IP 54

-20 to +70 °C

Tm

fulfills EN 61000-4-2 Intensity 2

{4 kY contact discharge)

fulfills EN 61000-4-3 Intensity 3

{10 V/m)

fulfills EN 61000-4-4 Intensity specicl
(4 kv)

fulfills EN 61000-4-5 Intensity 2
{1kv)

fulfills EN 55022 class B

Y Basic accuracy encoder unit (without floct float coble/counterweight)

OTT MESSTECHNIK GmbH & Co. KG

P.O. Box 21 40 - D-87411 Kempten
Ludwigstrasse 16 - D-87437 Kempten
Phone ++49(0)831 5617-0

Fax  ++49(0)831 5617-209

e-mail; inFo@oH-hydrometry.de
Internet: http://www.ott-hydromerry.de

Publication number

55.430.000.B.E 03-0398
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