STUDIUL EVOLUTIEI INTERFETEI A DOUA FLUIDE IMISCIBILE VASCOASE
CU APLICATIE LA POLUAREA CU PETROL PRODUS PE CURGERILE CU SUPRAFPA LIBERA

Abstract

Calitatea apelor cuiitpare a devenit agti o problend din ce Th ce mai acutpentru rezolvareaireia se
propun diverse sofii Plecand de la un studiu de caz, lucrarea deviae in sprijinul acestei probleme, propunand un
model numeric capabiisimuleze simplist evotia spaio-temporai a unei peliculgi a unui nor de poluant petrolier
n cazul unui accident pe réuri. Astfel, acest rhaaemite organismelor competente planificarea unasuri de
intervenie la loculsi momentul cel mai potrivit.

Pentru studiul proceselor ce iresr evoltia unui poluant petrolier deversat in apele deafagrin cadrul
lucrarii s-au realizat cercéri experimentale in laborator in regim stafidinamic, cerceéti care au pus in evidgn
faptul & fenomenele produse la stanica sunt destul de diferite de cele produse laisesti. Din acest motiv s-a
concluzionat & modelele numerice de simulare a transportuluigyallui trebuie calibrate pe date reale provergte d
la accidente.

Pe baza unor ipoteze simplificatoare adaptatecamieal de poluare accidestptodud pe raurile Prahova
si lalomita s-au realizat déwastfel de modéti numerice. Pentru calculul timpului de parcurpehiculei de petrol, cu
ajutorul programului HEC-RASs-a realizat un model hidraulic 1D care s-a calipe datele cazului real analizat.
Pornind de la modelul hidraulic, s-a putut stabifelgie de estimare a acestui timp de parcurs, careupgahsonul
de curgere BitasancaTandirei, Tn aceleg condiii de debite, poate fi utilizat in studii de proga@ sosirii frontului
undei poluante Tntr-o anuriisegiune.

Pentru transportuiracsiilor dispersate s-a realizat un program POLUARE, in limbaj Pascal,ajutorul
cdruia s-a obnut un model 1D de calitate a apei. Acest modedadeul al varigei concentréei de poluant in timgi
spaiu, s-a calibrat pe date fifute din nasuitori efectuate in situ in cadrul unei campanii deeth cu trasor
(rodamina) pe tronsonul de curgeres€eni-aval Manasia. Vatia concentrgiei in timp s-a determinat in trei sieai
situate la distae de 4, 6i 8 km aval de seitinea de injeie a trasorului. Rezultatele fiute din simudri indica o
buri corelaie cu procesele fizicg chimice care apar pe albii naturale. Pentru ieariéa modelului POLUARE s-a
utilizat modulul de calitate a apei al programuliEC-RAS, simudrile fiind realizate cu acedapas de timp, n
aceleai condiii geometricesi la limita. Cuantificarea diferealor celor dod modele matematice (POLUAREHEC-
RAS) a fost pus in evidem prin coeficietii de corelgie ai @ror valori de peste 95% au indicat o foarte &un
aseninare intre rezultatele gbhute cu cele ddumodele.

EVOLUTION OF THE INTERFACE BETWEEN TWO VISCOUS IMISBLE FLUIDS WITH
APPLICATION TO OIL POLLUTION ON OPEN CHANNEL FLOWS

Abstract

Water quality has become an increasingly seriooisig@m, for which more and more solutions are retgdes
Starting from a case study, present thesis triemgover some of these problems by proposing a mahenodel
capable of simulating the space-time evolutionrobipollutant slick and plume on a river. Thisabis useful for
decision factors to plan control and removal messsat the right time and place.

Laboratory experimental research has been camiednaler static and dynamic conditions to studyesoimn
the physico-chemical processes that appear durenggansport and fate of an oil slick. These resem have shown
that small scale phenomena are somehow differemt tbal scale ones. This is why the numerical nsotheit
simulate oil slick and dispersed particles transpiod fate should be calibrated on data acquiced feal accidents.

Based on simplifying assumptions adapted to ac&se of accidental pollution happened on Prahogla an
lalomita rivers, two such simulation models were developedrder to calculate the travel time of ek leading
edge, HEC-RAS software was used to develop a 1Eabiid model, which was calibrated on real casa.dsiarting
from this hydraulic model, a relationship to estinthe slick travel time was derived for theiBgancaTandarei
reach. This relationship may be used under sirdiharge conditions for this reach as a progrosisto estimate
the moment when the slick leading edge arrivescier&in cross-section.

To simulate the transport afispersed fractions a software (POLUARE) was developed under Pascal
programming language. With the help of this sofenarlD water quality module model was obtainedHerstudied
reach. This mathematical model, which computesetraution of pollutant concentration in time anchap, was
calibrated on in-situ measured data from a fielddr (rodamina) campaign that took place on thet@oi — Manasia-
downstream reach of lalomita river. Concentratiariation with time was measured in three crossesegirofiles
located at 4, 6 and 8 m downstream of tracer injeqtoint. The obtained results from the numegalulations show
a good correlation with physico-chemical procedisasappear on natural river channels.

To validate the model POLUARE the water quality miedf HEC-RAS software was used. The numerical
simulations were performed under the same boundanglitions and with the same geometry and time. step
Correlation coefficient values above 95% betweertwlo models (POLUARE and HEC-RAS) indicate a gfitod



