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techniquestechniques

OpticalOptical
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techniquestechniques



Windtunnel Windtunnel techniquestechniques

Windtunnel RenaultWindtunnel Renault
Oxford EnglandOxford England

--Sauber-PetronasSauber-Petronas Schweiz Schweiz
--Behr StuttgartBehr Stuttgart
--Uni LüttichUni Lüttich
--Uni KasselUni Kassel
--Toyota KölnToyota Köln
--AriolosAriolos München München
--BMW MünchenBMW München



OpticalOptical  inspectioninspection  techniquestechniques

Three coordinate measuring device



OpticalOptical  devicesdevices

Albert Einstein Albert Einstein RefractorRefractor  Bamberg Bamberg RefractorRefractor Berlin Berlin



MarinMarinee measuring measuring
techniquestechniques



4H-FerryBox4H-FerryBox

4H-FerryBox I on 4H-FerryBox I on thethe
RV PrandtlRV Prandtl

4H-FerryBox II on 4H-FerryBox II on thethe RV RV
MeteorMeteor

nn flow-throughflow-through measuring systems measuring systems
nn long-term in situ monitoring of rivers,long-term in situ monitoring of rivers,

estuaries, coastal zones and open seaestuaries, coastal zones and open sea



Concept of the 4H Concept of the 4H FerryBoxFerryBox

nn Antifouling conceptAntifouling concept
nn Modular and expandableModular and expandable
nn New New datasystemdatasystem
nn Data Data visualisationvisualisation
nn Data qualityData quality



PrinciplePrinciple of  of thethe
water systemwater system

Antifouling:Antifouling:
1. 1. Fresh waterFresh water

3. High 3. High pressurepressure

2. 2. AcidAcid
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4. 4. ChlorineChlorine



Cleaning Cleaning ResultsResults
DebubblerDebubbler  afterafter 2  2 yearsyears  
withoutwithout  manualmanual  cleaningcleaning

© BAH/AWI 

Iron Iron impuritiesimpurities
CleaningCleaning  withwith  oxalicoxalic  acidacid

© RijkswaterstaatRijkswaterstaat



Modular and ExpandableModular and Expandable
Parameters:Parameters:
nnTemperatureTemperature
nnSalinitySalinity
nnDODO
nnpHpH
nnAlgae classesAlgae classes
nnChlorophyll-a Chlorophyll-a fluorescencefluorescence
nnTurbidityTurbidity
nnNutriensNutriens
nn…….…….



nn Data systemData system based on based on
LabVIEWLabVIEW

nn Intuitive operationIntuitive operation
nn Soft SPS toolsSoft SPS tools
nn Error handlingError handling

nn BackflushBackflush, SMS,…, SMS,…

nn Event and position controlledEvent and position controlled
nn TelemetryTelemetry
nn Remote controlRemote control

New New DataData  SystemSystem



QuickviewQuickview of  of thethe  DataData



Data Data QualityQuality and Database  and Database ExchangeExchange

Exel datei mit den Werten



New Interfaces of New Interfaces of DevicesDevices

nn RS232RS232
nn RS484RS484
nn AnalogeAnaloge (V, 4-20mA) (V, 4-20mA)
nn IEEEIEEE
nn ParallelParallel Bus Bus
nn CAN, CAN, ProfibusProfibus, .., ..

nn USB (2, 3, ..)USB (2, 3, ..)
nn LAN (1000, 10000)LAN (1000, 10000)
nn ????



TheThe 4H-Ferrybox  4H-Ferrybox FamilyFamily

Standard Standard FerryBoxFerryBox I I

FerryBoxFerryBox II II

New: New: 
PocketPocket  FerryBoxFerryBox



ApplicationsApplications

StationaryStationary  Ocean-MonitoringOcean-Monitoring

ContinuousContinuous  measurementsmeasurements  
of of metrologicalmetrological, , oceanographicoceanographic  
and and biologicalbiological  parametersparameters  
in of in of thethe Bay of  Bay of ParanaguáParanaguá

Parameters:Parameters:
T, S, DO, T, S, DO, pHpH, , Chl-a, turbidityChl-a, turbidity, , 
inletinlet  temperaturetemperature, , pressurepressure, , globalglobal  radiationradiation



ApplicationsApplications

StationaryStationary  River-MonitoringRiver-Monitoring

ContinuousContinuous  monitoringmonitoring
of of thethe  inflowinflow of  of chemicalchemical
and and biologicalbiological  substancessubstances
intointo  thethe Elbe  Elbe estuaryestuary..
(GKSS Research Center)(GKSS Research Center)

Parameters:Parameters:
T, S, DO, pH, T, S, DO, pH, Chl-aChl-a, , algaealgae  classesclasses, , 
turbidityturbidity, , nutrientsnutrients (NH (NH44

++, P, NO, P, NO33
--/NO/NO22

- - , , SiSixxOOyy))



ApplicationsApplications

Mobile Mobile Ocean-MonitoringOcean-Monitoring

FerryBoxFerryBox as standard  as standard 
monitoring equipment monitoring equipment 
on the on the CostguardCostguard research  research 
vessels RF vessels RF ZirfaeaZirfaea, Container, Container
VesselVessel Trans Carrier Trans Carrier
(Photo.: (Photo.: RijkswaterstaatRijkswaterstaat, , 
Netherlands)Netherlands)

Parameters:Parameters:
T, S, DO, pH, T, S, DO, pH, Chl-a, turbidityChl-a, turbidity, , 
inletinlet  temperaturetemperature, , water samplerwater sampler



ApplicationsApplications

Mobile Mobile Ocean-MonitoringOcean-Monitoring

FerryBoxFerryBox  
monitoring equipment monitoring equipment 
on the on the GalatheaGalathea 3  3 
expedition Denmark.expedition Denmark.
Special tool: Special tool: 
NMEA Data exportNMEA Data export

Parameters:Parameters:
T, S, DO, pH, T, S, DO, pH, Chl-a, turbidityChl-a, turbidity, , 
inletinlet  temperaturetemperature, , water samplerwater sampler



ApplicationsApplications

Mobile Mobile Ocean-MonitoringOcean-Monitoring

FerryBoxFerryBox as standard  as standard 
monitoring equipment monitoring equipment 
of the of the InstitutInstitut for  for CoastalCoastal
ResearchResearch at the GKSS  at the GKSS 
….….

((GKSS Research Center)GKSS Research Center)

Parameters:Parameters:
T, S, DO, pH, T, S, DO, pH, Chl-aChl-a, , algaealgae  classesclasses, , 
turbidityturbidity, , nutrientsnutrients (NH (NH44

++, P, NO, P, NO33
--/NO/NO22

- - , , SiSixxOOyy))



ApplicationsApplications

Mobile Mobile Ocean-MonitoringOcean-Monitoring

FerryBoxFerryBox as standard  as standard 
monitoring equipment monitoring equipment 
of the Estonian of the Estonian MarineMarine  
Institute inInstitute in Tallinn. Tallinn.

Parameter:Parameter:
T, S, T, S, Chl-a, turbidityChl-a, turbidity, , 
inletinlet  temperaturetemperature, , nutrientsnutrients (NO3-/NO2-) (NO3-/NO2-)
water samplerwater sampler



SummarySummary

nn The 4H-FerryBox provides solutions to mostThe 4H-FerryBox provides solutions to most
of the problems associated with long-term of the problems associated with long-term inin
situsitu monitoring of rivers, estuaries, coastal monitoring of rivers, estuaries, coastal
zones and open sea.zones and open sea.

nn The modular flow-through system combinesThe modular flow-through system combines
high flexibility in the choice of high flexibility in the choice of sensor typessensor types
and and  methods methods with a fully integrated with a fully integrated
antifouling concept and the possibility forantifouling concept and the possibility for
automatic and remote-controlled operation.automatic and remote-controlled operation.



Thank you very muchThank you very much
for your attentionfor your attention


