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Su altindaki sediman ylizeyinde var olan davranisin bilinmesi birgok bakimdan 6nem tasir ki
bunlarin baginda dogal gaz sizintilar1 ve sivi ¢ikislart gelmektedir. Bu olaylar sedimantasyonda
birlesik kati-sivi akis dinamiklerine bagli olarak askida malzeme olarak isimlendirilen
molekiillerin ve onlarin bir araya gelebilen kiitlelerinin dinamik hareketlerini etkili olarak
degistirebilir.

Askidaki malzemelerin sedimantasyon siirecindeki durumlar ile ilgili bilgi toplamak igin
sediman tuzagi ya da ultrasonik tarayici kullanmak su siitunu simirlart iginde her yerde gok
zordur. Ciinkii bu cihazlarin hacimli yapilar partikiillerin akis yonlerindeki hareketlerini her
iki alanda oksik ve anoksik olmak iizere bastirabilir. Ayn1 zamanda cihazlar difizyonla sediman
ylizeyinden su kolonuna ayrilan ya da balon formu ile ¢ikan gaz ve sivi kagiglarimi da ortebilirler.
Ultrasonik tarayici bu dzelliklerden etkilenmeyecek sekilde uzaktan gozlem yapabilmektedir. Bu
goriintiileme uygulamasinin askidaki malzemelerin fiziksel 6zelliklerini anlamada iyi galigtigini
gordiik. Fiziksel ozellikler; hiz, seyahat yonii, partikiil boyutlarin1 pargalayan ¢arpigmalarin
gozlene bilirligi olarak belirtilenler yalnizca bunlardan birkagidir.

Gelistirilen sensor uygulamasi ¢esitli alanlarda kullanilmis ve bir kag metrelik s1g suda diizgiin
calistig1 saptanmustir. Sistem performansini iyilestirme ¢aligmalari devam etmektedir. Coziim
bekleyen en 6nemli sorunlardan biri derin sularda basincin sensoriin diizlemsel kristalini
baskilanmasini, dolayistyla iiretilen sinyalin gii¢ kaybini dnlemektir. Bununla ilgili ¢alismalar
devam etmektedir.

Anahtar kelimeler: Ultrasonik, akis, partikiil, sediman, eklenerek artan kiitle

94



68. Tiirkiye Jeoloji Kurultay: 06-10 Nisan/April 2015 68™ Geological Congress of Turkey

DETERMINATION OF PHYSICAL AND DYNAMIC PROPERTIES
OF SUSPENDED PARTICLES WITH ULTRASONIC SCANNING
IN WATER COLUMN (BENEFITS TO SEDIMENTATION RATE
CALCULATION)

Dursun Acar*®<, Bedri Alpar‘, Namik Cagatay*®, Naci Gériir®, Erol Sarte,
Denizhan Vardar<, Sinan Ozeren®, Kadir Eris*’, Semih Ulgen’, Koray Basegmez ¢
Demet Biltekin, S. Can Geng*

“Istanbul Technical University, Faculty of Mine, Department of Geological Engineering, Istanbul, Turkey
bIstanbul Istanbul Technical University and EMCOL Research Center, Istanbul, Turkey Istanbul
¢Istanbul University, Institute of Marine Science and Management Istanbul, Turkey
Istanbul Technical University, Eurasia Institute of Earth Sciences, Istanbul, Turkey
(dursunacaracar@hotmail.com)

ABSTRACT

The behavior of seafloor sediment should be known against any occurrences of anoxic or oxic
conditions. The most important ones of these conditions are possible leakage of natural gas or
escape of liquids from sediment.

On the basis of combined solid/liquid flow dynamics in sedimentation, such kind of events can
change, even in an effective manner, the dynamic movements of molecules and their cumulative
mass of particules, i.e. the suspended materials.

The deployment of suitable sediment traps or ultrasonic transducers somewhere in the water
column are not easy attempts in order to obtain useful information about the state of suspended
materials during sedimentation. These are usually bulky instruments, therefore they may behave
like an anti-move suppresser on the particles moving in the float direction, in oxic and anoxic
manner. These instruments, on the other hand, may cover the effects of diffusive flow or bubble
formed gas and fluid escape from the sediment surface into the water column.

Ultrasonic scanners, however, are able to make observations in a remote manner, without
affecting such artificial events. Our various laboratory applications have proven that this
ultrasonic imaging technique was working pretty well in understanding of the physical properties
of the suspended materials. The physical properties; such as the velocity of particles, their travel
directions, their dimensions and the ability to observe anti-compositor crushes of shock waves of
the bubbles are only a few of these observations.

The sensor has been tested successfully and can be put into practice at shallow waters after
some minor improvements. The most important problem to be solved, however, is to eliminate
the negative effect of the deep water pressure on the transducer. The transmitted signals by the
planar crystal of the transducer become weaker under the pressure of overlying water column.
Our efforts are now focused on the improved performance of transducer under higher pressure.
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