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- Predstavljanje nove
generacije senzora za
merenje brzine vode u

3 dimenzije - 3D
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PRINCIP RADA SONDE

- Sonda radi po principu
Doplerovog efekta
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"
SPECIFICATIONS

WATER VELOCITY MEASUREMENT

Range: +0.01, 0.1, 0.3, 1, 2, 4m/s (software selectable)

Accuracy: +0.5% of measured value 1mm/s

Sampling rate (output) 1-25Hz, 1-200Hz (Vectrino* firmware only)
Interal sampling rate: 200-5000Hz

SAMPLING VOLUME

Distance from probe: 0.05m
Diameter: 6mm

Height (user selectable): 3—15mm

DOPPLER UNCERTAINTY (noise)
Typ. uncertainty at 25Hz: 1% of velocity range
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"
SPECIFICATIONS

ECHO INTENSITY SENSORS
Acoustic frequency: 10 MHz Temperature Range: —4°C to 40°C

Resolution: 0.45 dB Accuracy/Resolution: 1°C / 0.1°C

Dynamic range: 60dB Time response: 5min

ENVIRONMENTAL

Operating temperature: —5°C to 45°C
Storage temperature: —15°C to 60°C
Shock and vibration: IEC 721-3-2

SOFTWARE (VEcTRINO)
Operating system: Windows®98, Windows NT® 4.0,
Windows®2000, \Windows*XP
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"
OPERATIVNI PRINCIP

Emituju se zvucni talasi
od 10 MHz

-Zvucni talasi se odbijaju
od suspendovanih
cestica koje se nalaze u
vodi

-Risiveri prihvataju eho usamp”ng i
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"
GEOMETRIJA
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"
REZULTATI MERENJA

- Signali sva cetiri
risivera koja se
medjusobno  ep
uporedjuju radi
dobijanja
najverovatnije brzine

- Rezultati mogu biti prikazani i u XYZ koordinatnom
sistemu oo ot . Unfvers
radevinski fakultet - Univerzitetu
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" J
PROBLEMI

- Velika osetljivost receptora na udar;

- Voda mora sadrzati suspendovane
cestice,
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SONDA U AKCIJI

-Prva probna merenja u laboratoriji
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Hvala Vam na paznji
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"
Kako je sve pocelo?

m  Prviindustrijski
elektromagnetni mjeraci
protoka datiraju iz ranih
pedesetih godina proslog

vjeka S
Gradevinski fakultet - Univerzitet u
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-
Osnovna namjena

B Elektromagnetna sonda
mjeri brzinu provodne tecnosti
koja se krecCe izmedu njenih
elektroda

Gradevinski fakultet - Univerzitet u
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Presenter
Presentation Notes
Kao svi
elektromagnetni dava~i protoka svoj princip rada zasniva na Faradejevom zakonu elektromagnetne indukcije, {to
ima za posledicu visoku linearnost i {irok opseg mernih brzina: od par mm/s do 5 m/s. U opsegu od 0.2 do 3m/s
gre{ka merenja brzine je manja od 1%. S druge strane, mali indukovani napon od par stotina mikrovolti, ~ini je
osteljivom na zaprljanost elektroda i na nehomogenost mernog fluida. Uspe{no i neograni~eno se mo`e koristiti u
merenjima na pitkoj i tehni~koj vodi, a vremenski ograni~eno na sirovoj i kori{}enim vodama, {to pre svega zavisi
od stepena talo`enja na elektrodama i izolaciji merne glave.
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Uvodnik
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Senzor pritiska
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« |zbor mjernog mjesta

= Priprema mjernog
mjesta




" -aEEENN
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= (Osnovne preporuke
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"
Priprema mjernog mjesta

o Laka
priprema i
adaptacija
mjernog
mjesta
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"
Korisni savjeti tokom upotrebe

m Pazljivo rukovanje

m [zbjegavati grebanje povrsine elektroda
drugim materijalima, posebno metalima

m |zbjegavati nanosenje masnoca na
elektrode

m Ne izlagati sondu naglim promjenama
temperature
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HVALA NA PAZNJI
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MERENJA U HIDROTEHNICI

lvana burié
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CILJ

= Merenje protoka u otvorenim tokovima
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Konektor sa zavrtnjem
Kabal senzora

Telo senzora 5
Limena osnova @
Udvrscéivac kabla 1

Senzor za merenje brzina
Senzor za merenje dubina
Senzor za merenje nivoa preko
pritiska

Filter
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NIVUS

© N O O A ODN
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PrikljuCak za senzor
PrikljuCak za senzor
PrikljuCak za racunar
Tastatura

Displej

Slot za memorijsku karticu
Baterija

Navrtan;

Gradevinski fakultet - Univerzitet u

Beogradu

29



PRINCIP RADA

Protok se ne meri direktno

Q=A sV

h,=c*t,/2

A L oA
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METODA KORELACIJA

S, E, . measuring window 4 bis 16 . E, . measuring window 4 bis 16
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SPECIFIKACIJA

Frekvencija merenja 1 MHz
Temperatura -20 C do +50 C

Pritisak max.4 bar(senzor za merenje
oritiska max. 1.0 bar)

Duzina kabla 10/15/20/30/50 m za senzor
sa pritiskom,bez 250 m

2/5/2009 Beogradu
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MERENJE NIVOA

Opseg merenja 0-200 cm,najnizi 4 cm
Tacnost 2mm

MERENJE BRZINA

Opseg merenja -100 cm/s do +600 cm/s
Tacnost 1% od merene vrednosti il
5 mm/s po sloju

Gradevinski fakultet - Univerzitet u
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TASTATURA
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DISPLEJ
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PREDNOSTI

Lako prenosiv

Visoka tacnost

Nije potrebna kalibracija

Merenje u tesko zagadenim sredinama

Gradevinski fakultet - Univerzitet u
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MANE

Pretpostavka da je tempertura konstantna
Mala kontrolna zapremina

Gradevinski fakultet - Univerzitet u
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Mjerenja u hidrotehnici

Matlab

Osnove
Graficke mogucnosti
Istorijat

Milivoj Vasiljevic

Gradevinski fakultet - Univerzitet u 135/02
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JUMATLAB 7.4.0 (RZ007a) L
File Edit wiew Debug Deskiop Window Help

O = & B < = & ﬂ? = @ Current Directory: | CiDocuments an d SettingsiMilivoj Yasilisviciky Documents AMATLAE G

Shortcuts [#] How bo add  [#] what's Mew

Works pac: Lanll m 4 Comman d Window - O 24

= ' n & ’E @ Stack:| Base [l o d, select MATLAB Help or Demos from the Help m N
Mame alu Min Ma “

Sta je matlab | sto
cini?!

Command History
cF e & -

Aall Files - Type Size | Date Mo

Y ja.m h-file 1 KB 10/17,/07
#) ja znarn matlabl.m ul-file 1 KB 10707
I ja car.m rA-file 1 KB 10417107

W I
4 Start

Sta- Matlab je softverski paket
namenjen resavanju problema
predstavljenih u obliku

«Sto (&ini)- reSava matematicke
probleme, vrsi njihovu analizu i
vizuelizuje ih

5.2.2009
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5.2.2009

SIMULINK

Sta je simulink i sto ¢ini?! Single Hydraulic Cylinder Simulation

«Sta- Simulink je softverski
paket koji nam omogu¢ava .,/ |

b b i
F

b
s ﬂ
b
F

da modeliramo, simuliramo, | |\ et
an al IZ I ram O ﬁ FistonPosttion

sontral valie
® éto (él N | )_ S | m u I | ra il WalvefCfindzdPistontS pring Assembly

nelinearne i dinamicke

S|Steme Gradevinski fakultet - Univerzitetu
Beogradu 40
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MATLAB
SIMULINK
r

|
|\/|ode|iranjeli NumeriCka nalaiza, razvoj
simulacija modela u algoritama, modeliranje
realnom vremenu: dinamickih, nelinearnih,
animacija, analiza stohastickih, diskontinualnih
nelinearnih, sistema, njihova konverzija ,
kontinualnih kompajler m-fajlova, f.je viSe
dinamickih sistema matematike, paketna

obrada podataka
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5.2.2009 Beogradu 41



Example: Simple GUI

This chapter showes wou howe to wirite a script that creates the example graphical user

interface (LN showen in the followsing figure.

=} simple_gui (— | ]
=urt x
hezh push buttons
._'_,_I-'_
Contour //
Select Data static text
|Peaks = —— pop-up menu
5
axes

*novije verzije donose mogucnost vizuelnog kreiranja korisnickog
interfejsa (GUI) pomocu ugradenog programa GUIDE.

Gradevinski fakultet - Univerzitet u
5.2.2009 Beogradu
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" J
Graficke mogucnosti

= Iscrtavanje funkcija u kvadratnim i polarnim
K.sys, crtanje histograma, iscrtavanje povrsina,
animacije

Gradevinski fakultet - Univerzitet u
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B[4 lame/rsz/nefcdf/nc3dto4d.m - AR txamp!es of Volume and Vector Visualization in MATLA - |0 X l4 TLAB <2> |- tarth’s Topography - (0] X

|§dit View ‘Web Window Help File Edit Yiew Insert Tools Window Help |

ﬂ 5 [ e g ﬂ Current Direetory: | fhome/rsz

File Edit Wiew Text Debug Breakpoints Web Wi File Edit Wiew Insert Tools Window Help

mEEI EE NN e
1

2 % make a 2d time series work in VisSd
3 % by duplicating the surface data to ﬂ E Eslack EBSE—_II
4 %

Coneplat ;
5 % To run: copy to fhome/rsz/netcdf an - .enlightenment .nedi
6| I‘s I‘ | “nedi e |
7| % Example: 1x981 1962 || |.explorerrc .nets
8 ¥ file = "fhemefrsz/projects/rj .explorerrc-5.0-irix Snews
] ¥ out = ‘fhomefrsz/projects/ riw .explorerrc-5.0-1inux .plan
10 ¥ ne3dtedfifile, out, "ts'); LEXPC .plan
11 Streamtube ferret plug
12(=| disp ‘Creating ocutput file...'; ferret_paths .qt
13|~ rszne = netcdf(out, "clobber'); flexImrc .real
14[-| rsznc.description = '3d wvariable made PR B Afullcirele . remo
15|=| 1T isempty(rsznc), error('## Bad netc fxplugmgr.cache .rhos
16 Warkspace Current Directory .gcanf -sawf
17 ¥ open data .gconfd .sgih
18|-| disp 'Opening source data file...'; m x|l |.acvs .ssh
19)=| nc = netedf(file, 'nowrite'); niez( "UTHY . Txt', : -gevsrc -star
gg % set the dimensions % lsnsurface, isocaps, coneplot, and streamlings of wind data /13703 10:34 AM ww dir neredf

_ t en . load wind heie2("UTH* .txt', 0, 155)
22 rszncl‘latitude’) = size{ nc{'latitud apel = srt(U70 + v W
23(=| rszne('longitude') = size( nc{'lonait P = pateh(isosurfacets y,z,5p6, 40)% Infa . , .
2d|=| rsznc{'time') = size{ nc{'time'}(:), isonormals(x,y z,5pd, pi neieZ{“UTHY . txt*, 0, 153) i o
26 P2 = patehiisocspsix 2o, 400 foo.nc
24 % set the data types SN P L AL i File Edit Yiew Insert Tools ‘Window Hel
28| rsznc{'latitude'} = ncfleoat(’'lartitude '\1hn;1t:cdf.a = = - - = il LRl
29| rsznc{'longitude’'} = ncfloat{ longitude >, = mexcdf.m
30{=| rszncfvar} = mefloar( ‘time®, ‘levels®, “lariry FIE Edl View Insert Tools Window Help mexcdf53_source o
02| renclard - nefjeart trime AR A ittt
-2} ﬂl?aliery Image <2> mexedfan.mexglx P ot
i i THY.txt', 0, 155) neelese.m
File Edit View Insert Tools Window Help o n nemex.m
: netcdf
=» edit netcdf/ne
¥ deme
nc3dtodd.m J B
1

.= lsu'p

File Edit Yiew GCo Web Window Help

Help Navigator

Procuze filese Cp s 0 g2l aanae | g2l aer

Contents | Index | Search ~ Demos | Favarites |

T T G O TGO
-4 Plots of Complex Functions _
AR L Visualizing Sound mageext ademo
File Edit View Insert Tools Window Help - Line Plotting

-4 3-D Surface Plots Examples of Images and

4 AXis Properties
- Axis Aspect Ratio C0|0rmaps

-4 Earth's Topography
L4 Images and Colormaps imageext Examples of image
sedExamples of Images and C demonstrates loadi ng q mage
[ Viewing aPenny and spinning colormaps

- Fourier Series Expansion
L& Map of Complex Functions
#D Language

#Automation Client Interface (C
#Gallery

#-0a More Demos

#-4. Toolboxes -
i I =) T =

Run this demo

P T A
PR 0




Istorijat i.. na kraju ipak najCesca upotreba
Matlaba i slicnih programskih paketa

Gradevinski fakultet - Univerzitet u
5.2.2009 Beogradu
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" A
Korisnl linkovi:

. www.themathworks.com
(zvanicni Matlabov sajt)

= www.tutoriali.org (tutoriali |
uputstva za Matlab na
srpskom)

Gradevinski fakultet - Univerzitetu
5.2.2009 Beogradu
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Zﬂkﬁmvﬂk:
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Leonarndo da VinCc
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HVALA NA PAZNJI
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