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®a MBela va ekepdom TiG slMkpvels Ko Bepuég pov gvyaploTieg TPOTIGTOS GTOV
emPrénovia kabnynt pov, Ap. Iavro Ztepdvov. H gumiotoohvn mov pov €6eiée
k0B’ OAN TN dLApKELN TNG OAOKANPMONG TNG TTLYLOKNG LoV £pYaciag Kot 1 Kabodrynon
TOV OO TNV TPMTN OTIYUN] OmOdelyOnNKe OLGLOCTIKA OMMC KOl 1) EMICTNHUOVIKY TOL

KATAPTION, EUmEPiO Kot opTLOTNTO.

Télog, dev Ba umopohoa vo Unv gVYOPIGTNC® TNV OIKOYEVELD KOl TOLG GTEVOLS LOV
@iAovg, Yoo TV cvveyn evBAppPLVON KATA TNV EKTOVNOY TG TOPOVGOS TTUYLOKNG LoV

gpyaciog.



ITEPIAHYH

H petapopd 100 0pyod metpeloiov amoteAel pion mepimhokn Olepyocio pe mOAAEG
amoltoels. 'Eva amd ta kopla mpofAnpato epueaviCeTol KoTd v por Tov 6g aywyovg
AOY® TOoV AVENUEVOD 1EDAOVE TOL Kol G EK TOVTOL 1] EDPECT TEYVIKDV LLE TIG OTOIES VL
BeATidvovTol o1 peoAOYIKEG TOL O1OTNTEC AMOTEAEL EMTAKTIKN avaykn. EmumAéov, Kabdg
KOTA TNV AVIANGTM ond TO QPPEATIO TO TMETPEANLO TEPLEYXEL KOl VEPO, O GYNUATIGUOC
YOAKTOUATOV (oToyovidiov vepoy) oyeddv oe OleG TIC QPACEIC TOPUYWYNG Kot
eneEepyaciag Tov TETPEAOIOL, OMOVPYEL TOAAG AglTOVPYIKd TPOPANHOTA Kot 1|
OTOUAKPVVGT TOVG elval eEopeTIKO SVGKOAN. XNV TOPoVCO EPYACia EIGAYOLUE £val
ouveXEG LOVTELD Yo TV TPOPAEYN TNG PEOAOYIKNG OMOKPIONS YOAUKTOUAT®V VEPOD OE
erappl apyd metpéharo (light crude oil). Ipog tovto, O ypnoomojcovpe TOV
eoppoMopd Tevikevpévov aykvd®v g €KTOC 1ooppomiog BepUodLVOIKNG DOTE TO
KOTOOTOTIKO HOVTEAO Vo, givol, omd KOTOOKELNS TOV, GLUPATO HE TOVS VOUOUG TNG.
AxorovBmvtag mponyoOueveg €pyacies, TA YOUAUKTOUOTO VEPOV-EAQPPLOL  apyoD
TETPEAOIOV LLOVTEAOTOOVVTOL MG TOPALOPPOUEVEG oTayOveG pe otafepd OYKO, OV
yapaktmpiloviot amd évo contravariant dsvtepng TaEng TavuoTy, S, Tov omoiov To ixvog
mpénel va. mapopével otafepd KobBMOG givor {00 pe 10 TETPAY®VO TOL OYKOL TV
otayovdiov. T v wpdPreyn g TAoMG S1PPONS OVTOV TOV YOAUKTOUATOV,
yxpNoonoovue po emmAéov Pabumtn dopkn petafinty, 4. Ot tpoPAréyelg Tov véou

HOVTEAOL GLYKPIVOVTOL APKETA KAAN LE SLOOEGILO TELPAUOTIKA OEOOUEVAL.

A&Ea1g KAEWOA: 0pYO TTeTPELALO, 1EDOES, GUVTEAECTEC KAOETOV TAGEWV, YOAUKTONOTA,

extdg 16oppomiog Oeprodvvopikn



ABSTRACT

The transportation of crude oil is a complicated process due to a number of difficulties.
One such difficulty is its increased viscosity during flow in pipelines, which necessitates
the development of techniques to improve its rheological properties. During drilling,
crude oil is often mixed with water, leading to the formation of water-in-oil (W/O)
emulsions. Since these emulsions pose severe flow resistance, such as higher pressure
drops, due to their complex fluid rheology, it is important to have in our arsenal a
rheological constitutive model that accurately predicts their rheological response. In the
present work, we propose such a model for W/O emulsions wherein the emulsions are
modeled as deformable volume-preserving droplets via the use of a determinant-
preserving contravariant second-rank tensor. We use the generalized bracket formalism
of non-equilibrium thermodynamics, in order to make sure that the derived model is by
construction thermodynamically admissible. An additional scalar structural variable is
considered to allow for the prediction of a yield point, following previous work. The
predictions of the new model are shown to be in very good agreement with available

experimental measurements.
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