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g autn TV gpyacio £yve VTOAOYICTIKT Kot BE@PNTIKN LEAETT) PEVGTOUNYAVIKNG. XTO
TPMOTO KEPAAULO EYIVE LU0 EICAYMOYT OTIG EEICADGELG TOV TEPLYPAPOLV TNV POT} peLSTOV. Afvovton
amodei&elg ya TG eE1I6M0ELG EVEPYELNS, OPUNG Kot TNV EICMGT GUVEXELNG GE SLOTNPNTIKY KoL 1N
dwtnpnrtiky popen. Eniong yivetar avdivon otn onpaviikdtnTto TV GLVOPLIKOV GLVONK®OV Kot
OTNV KATNYOPLOTOINGN TOV UEPIKADV SLOPOPIKMOV EEICMOCEMV OVILOY LE TO PLGIKE QOVOUEVOL
TOV TEPLYPAPOLV.

210 deVTEPO KEPAAALO, £YvE avdALON NG LEBODOVL TEMEPACUEVOV SOPOPDV KOL TNG
nebodov memepacpévov Oykov. Idwitepn Eupacn d00nke oty meprypaen ™S acTpOPIAng,
acvumieatng Kot yopic 1Emoeg pong n omoia meprypdoetar and v e&iocwon Laplace.

210 1pito KeEAAato yivovtar OAeg ot VIOAOYIOTIKEG papuoyéc. Kataokevdomkay
dwpopa mpoypdupate oty YAocsca Python yio v mpocopoimon g pong actpdfirov,
acvumieotov kol yopic 1EDdec pevotod. H mpdtn epapupoyn €ywve pe Pdom tic cuvoplokég
ouvOnKkeg TOL TPOPANUATOG TOL AVONKE OVOAVLTIKA GTO TPONYOVHEVO KEPAAOLO KOl TO
OTOTEAEGUOTO MTOV TOAD 1KavomomTikd. ‘Eywve mpocopoimon g pong o€ un opBoydvieg
YEWUETPlEG O POEC TTOV €ivall YVMOOTEG KOl TO OMOTEAEGUOTA EIVOL TOAD KAVOTOMTIKA. TNV
CLVEYELD OMOVPYNONKOY peyddes TAEYHOTIKEG OaTdEelg e opBoydVIa TopaAANAOYPOLLLO CE

OPOPOVG TPOCAVATOAIGHOVG Kot peyédn va moapeppdriovior oty pon. H pon eiye ta



OVOUEVOLEVO OTOTEAEGLLOTO, TO OTTOl0L CLYKPIONKAY LE YVOOTA TEPAUATO. TNV GLVEXELN TOV
VTOAOYIOTIK®V EPOPUOYDOV HEAETHONKE 1 pon avapesa amd 2 opfoydVIO TOPUAANAOYPALLILA. XE
KAOE VTTOAOYIGTIKT EQUPLOYT| TO GYNLLOTO ELYOV O1APOPETIKO HEYEDOC Kot AmooTACELS LeTAED TOVG.
2V teEhevTaio EQUPUOYT £YIVE LEAETN TNG PONG AVALESO At 4 Kot 5 TETPAYOVA GE OL0POPETIKES
dwtdéers. Me Bdaon Tig TPoNYOVEVES TPOGOLOIMGELS KO TO, AMOTEAEG AT ElacTe o€ BEon va
yvopilovpe OTL 01 TPOGOUOIDGELS GE PAPAYYLo. OPOLOV Elval GOOTY.

Téhog, 610 TEUNTO KEPAAMO £yve HEAETT TNG POTNG PUTTWV UEGO GE POPByYLO SPOUMV.
Avt 1 perém Paciotnke oty gpyacic CFD MODELLING OF AIR POLLUTION MOTION
INSIDE A BUILDING BLOCK, 1 omoio. dnpoctedtnke amd HEAN TOL €PYOCSTNPION UNYOVIKNAG
PELOTMV. Xg AT TNV avdAvon peretnOnke 1 pon tov pdnwv CO2, CH6, NO2 , yio S10popeTIKEG

TOYOTNTES, LE TNV YPNON TOV gumoptkov makéTov Fluent.
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ABSTRACT

In this dissertation, computational and theoretical study of fluid mechanics was performed.
In the first chapter an introduction was made to the equations describing the fluid flow. Complete
proofs are given for the equations of energy, momentum and the equation of continuity in
conservative and non-conservative form. There is also an analysis of the importance of boundary
conditions and the categorization of partial differential equations according to the physical
phenomena they describe.

In the second chapter, the finite difference methods and the finite volume method were
analyzed. Emphasis was placed on the description of irrotational, incompressible and inviscid flow
which is described by the Laplace equation.

In the third chapter computational simulations are done. Various programs have been
developed in the Python programming language to simulate the flow of irrotational,
incompressible inviscid fluid flow. The first application was made based on the boundary
conditions of the problem that was solved analytically in the previous chapter and the results were

very satisfactory. Then flows of famous experiments in non-orthogonal geometries simulated and



the results are very satisfactory. Large lattice mesh grids were created with rectangular rectangles
in various orientations and sizes to be inserted into the flow. The flow had the expected results,
which were compared with known experiments. Then the flow between 2 parallelograms was
studied by the computer simulations. In each computer application the shapes had different sizes
and distances from each other. In the last application, the flow between 4 and 5 squares in different
arrangements was studied. Based on the previous simulations and the results we can know that the
simulations in street canyons are correct.

Finally, in the fifth chapter we study the flow of pollutants through street canyons. This
study was based on “CFD MODELLING OF AIR POLLUTION MOTION INSIDE A
BUILDING BLOCK?”, which was published by members of fluids mechanics laboratory,
Mechanical Engineering and Aeronautics, University of Patras. In this analysis we studied, the
flow of CO2, CH4, NO2 pollutants for different speeds was studied, using the commercial package

Fluent.
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