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HHEPIAHYH

Ye autq ™V gpyacio £ywve OempnTiK) UHEAETN PELGTOOLVOUIKNG KOl VTOAOYIOTIKNG
PEVGTOOLVOUIKNG.  XTO  TPAOTO  KEPOAoo  mapovostalovior ot Oegpelddelg  eE10MOELS
pevotodvvopkne. [vovror avoAvtikés amodeiEels yu 11 €E10MGELG OPUNG, EVEPYELNS KO
OULVEYELNG OE OLOTNPNTIKN KOl U1 STPNTIK) HOPON, XPNOUOTOIDOVTAS TO HOVTEAO TOV OYKOL
EALEYYOL KO OTTELPOGTOV GTOYEIOD AVTIOTOLYO. TN GUVEYELD, £YIVE TEPLYPAPT] TNG CT|UOAVTIKOTNTOG
TOV GLVOPLIK®OV GLVONK®OV, TOV TPOTOV ETAOYNG TOLG KOL KOTNYOPLOTOINGN OTIC UEPIKES
Spopikég eE10MGELS TOL EPPAVICOVTOL GTI PEVCTOUNYOVIKT AVAAOYA LE TIG WOOTNTEG TOV KO TOL
(QULGIKA POIVOLEVO, TTOV TTEPTYPAPOVV.

210 d€VTEPO KEPAALO YIVETAL TEPTLYPAPT] TOV OPOUNTIKAOV HEBGOWV Yo TV EMIALGT TV
pepkmv dapopik®dv eélomwcemv. Tleprypdpetar avaivtikd n pEB0d0G TeEMEPACUEVOV OAPOPDV
Y10 TNV TPOGEYYIOT TOPAYDY®OV HE EEIGMCELS O1APOpAOV Kot 1 LEB0JOG TEMEPAGUEVOL OYKOL Yid
TNV TPOGEYYIOT] OAOKANPOUATOV e HECEG TILES.

210 TpiT0 KEPAAOO YIVETOL OVOAVTIKN TTEPLYPAPN TNG OCTPOPIANG, AGVLUTIEGTNG KO YWPIC
1EDdeG pong, N omoia meprypageTol amd Ty e&iowon Laplace. Avaiveton ) eneavion g poikng
OLVAPTNONG KOl 1| GYECT TNG LUE TNV TAPOYT).

Télog, 610 TEAELTAIO KEPALOLO YIVETOUL IOl GOVOYT] GE OAQL TOL TTOPATAVE®.



Aé&€erg Kiewona: Ymoroyotikny Pevatounyavikn, Mébodog Ilenepacuévov Atapopaov, MéBodog

[Memepaocpévov, E&iowon Laplace, Poikn cuvaptnon



ABSTRACT

Theoretical elements of Fluid Mechanics and introduction to the Computational Fluid
Dynamics analysis of the flow fields

Andreas lon Tabakis

In this dissertation a theoretical study of fluid dynamics and computational fluid dynamics
was performed.

The first chapter presents the fundamental equations of fluid dynamics. Detailed proofs are
made for the equations of momentum, energy, and continuity in conservative and non-conservative
form, using the model of control volume and infinite element respectively. Then, the importance
of the boundary conditions was described, namely how these conditions were selected and
categorized in the various differential equations that appear in fluid mechanics according to their
properties and the physical phenomena that they describe.

The second chapter describes the numerical methods for solving some differential
equations. The finite difference method for approximating derivatives with difference equations
and the finite volume method for approximating integrals with mean values are described in detail.

The third chapter provides a detailed description of irrotational, compressible and inviscous
flow, which is described by the Laplace equation. The appearance of the flow function and its
relation to the supply are analyzed.

Finally, in the last chapter a summary of all the above is made.
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