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Annotatsioon

Kaesolev magistrit6o kasitleb pinnasepumpade kasutamist veealuse liiva- ja kruusavaru kaevandamisel
ning keskendub AS Tariston t60s oleva pinnasepumba IPAY 1600/25 uuendamisele ja selle t66
optimeerimisele Tammemae VIII liivakarjaaris.

Too eesmark on selgitada valja millal ja mis tingimustel valida kaevandamistehnoloogiaks
pinnasepump. Pumba kaitamise maaravad geoloogilised tingimused, valjatava materjali omadused
ning mitmed tehnilised parameetrid. To6s anallilisitakse tootlikkuse muutust séltuvalt materjali
omadustest. Samuti hinnatakse pumba uuendamise moju tooprotsessi efektiivsusele, vorreldes enne
uuendamist kasutusel olnud pumba ja uue pumba té6tulemusi ning nende tehnilisi erinevusi. Lisaks
antakse kiire llevaade vdimalikest alternatiivsetest veealuse varu kaevandamise meetoditest, mis
sobiksid Eesti tingimustesse.

TO0s uuritakse pinnasepumba t66 pohimdtteid, pumba valiku kriteeriume (sh metalli sulam, pulbi
erikaal, toru parameetrid), survekaotusi torustikus ning kavitatsiooniriski. Arvutuslikult maaratakse
optimaalne tGstekdrgus erinevate pumbatavate materjalide korral (Tammemae VIII liivakarjaaris liiv,
Vaidasoo liivakarjaaris kruus-liiv, Roamae karjaaris liiv) ning anallsitakse torustiku sisediameetri méju
tootlikkusele. Too kasitleb ka pumba ekspluatatsiooni, hooldust ja keskkonnatingimustest tulenevaid
piiranguid.

Tulemused naitavad, et uus pump 12/10GR-C-(6)-650RL-180-PET on oluliselt sobivam praegustele
tootingimustele kui vana Grau 1600/25 pump, mille maksimaalne efektiivne pumpamiskaugus sellise
koostisega hiidrosegu korral oli arvutuste kohaselt vaid 50 meetrit. Vastav naitaja uue pumba puhul
on ligikaudu 300 meetrit. Torustiku sisediameetri suurendamine 350 mm-ni vdimaldaks tootlikkust
kasvatada kuni 35,5%, vahendadades seejuures pumba ja torustiku abrasiivset kulumist ning kokku
hoida kitusekulus. T66s tuuakse vialja konkreetsed soovitused edaspidiseks kasutamiseks, kui ka
tulevikus voimaliku uue kaevandamiseks mdeldud pinnasepumba soetamiseks.
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Abstract

This master’s thesis examines the use of dredge pumps in the extraction of underwater sand and gravel
resources and focuses on the modernization of the IPAY 1600/25 dredge pump used by AS Tariston
and the optimization of its operation in the Tammemae VIII sand quarry.

The aim of the thesis is to determine when and under which conditions a dredge pump should be
selected as the preferred mining technology. The operation of the pump is influenced by geological
conditions, the properties of the extracted material, and several technical parameters. The study
analyzes changes in productivity depending on material properties. In addition, the impact of the pump
modernization on operational efficiency is assessed by comparing the performance results and
technical differences of the old and the new pump. The thesis also provides a brief overview of possible
alternative underwater extraction methods suitable for Estonian conditions.

The study examines the operating principles of dredge pumps, pump selection criteria (including metal
alloy, slurry density, and pipeline parameters), pressure losses in pipelines, and the risk of cavitation.
The optimal lifting height for different pumped materials (Tammemae VIl sand, Vaidasoo gravel-sand,
and Réamade sand) is determined through calculations, and the effect of pipeline inner diameter on
productivity is analyzed. The thesis also addresses pump operation, maintenance, and limitations
caused by climatic conditions.

The results show that the new 12/10GR-C-(6)-650RL-180-PET pump is significantly more suitable for
the current working conditions than the old Grau 1600/25 pump, whose maximum effective pumping
distance for a slurry of similar composition was, according to calculations, only 50 meters. The
corresponding value for the new pump is approximately 300 meters. Increasing the pipeline inner
diameter to 350 mm would allow productivity to increase by up to 35.5%, reduce abrasive wear of
both the pump and the pipeline, and lower fuel consumption. The thesis also presents specific
recommendations for future operation as well as for the potential acquisition of a new dredge pump
intended for mining operations in the future.
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