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H €ykplon Ttng MTIUXLOKAG epyaciog amd 1o Tunua MoAtkkwv Mnyavikwy Kal Mnyavikwv
FrewmAnpodoplkng tou TexvoloylkoU Mavemiotnuiov Kumpou &ev umoSnAwvel amopaltiTwe Kot
anodoyr Twv anoPewv Tou cuyypadEa ek HEPOUC TOU TURUATOG.



EYXAPIXTIEX

®a Nfela va gvyaplotom Wwitepa Tov eMPAETOVIO TNG SMAMUOATIKNG €PYACGIOG LoV, K.
Evdyyeho AxOAa yloo TNV EUTIGTOGVUVH OV LoV €0€1EE, TNV LITOUOVH TOL Kot TN Ponbeta Kot
KkaBodnynon mov pov mapeiye KaBOAN ™ ddpkela TG SOVAELNS pov. OPeilm gvyoploTieg oTNV
aroeotto tov Teyvoroykov TMavemotnuiov Konpov, Nikn Kdatlin yio v moAdtiun fondeia
™ms. O®a nBela emiong va gvyapiotiom TV Kadnyqtpla k. Mapio @£oddpov mov pe oTNpiée oTic
dvokoleg otiypés. Téhog Ba Bk Vo VYOPIGTHCW® TNV OIKOYEVELD OV Y10 TNV LTOGTHPIEN

TOVG OO VTA TOL YPOVIL.



INEPIAHYH
YV gpyacio oty HEAETHONKAY T YOPAKTNPLOTIKGA TNG 1IG0TPOTIKNG TOPPNG Ko 1 eEEMEN TG
VO GLVONKES YPOUUKNAG QOPTIONG. ZVYKEKPEVA avamTOHYONKe KOJIKAG Yo TV €TIALGN
EDQNM 1cotpomikng topPng oe cuvOnkeg ypouutkng eoptione. To evepysiokd odopa g
KIWNTIKAG evEPYELNG TG TOPPNG Kot ot Kupatapdpoi dokprromombnkay oe {dveg €bpovg AK
=1, omOTE KOl Ol YOPOKTNPLOTIKOL KOUOTOPOLOL ToL YpnoomomonKay Keivtal 6To HEGH TV
Covav kot yo v akpifela ota nui-aképata, 0.5, 1.5, 2.5, .... Kot avtoév tov 1poémo Ao ta
OAOKANPAOUATO OTNV ap)IKN S1oTHTOGT TOL HOVTEAOD Exouv avtikataotadel amd abpoicuato

o€ OAO TO €VPOC TV YPNCLOTOIOVLEVOV KVUOTAPIOUDV TOV GTNV TEPIMTOON Lo NTay 64.

O kmdikag mov ypnoiporomnke ypaotnke oe Microsoft Visual Basic kot viomomOnke
puéo® evrov epyaciag tov Excel. H apykonoinon péow apytkod @AcUaTog Kot 01 TapapueTpot
Tov poPAnuartog kabopilovtar pe PLAKO TpOTO omd TO YPNOTN HEGH GTO TPOKAOOPIoUEVL
@VAA TOL excel kot To amToTEAECIOTO ETIONG KOTAYPAPOVTOL GE EMAEYUEVO YPOVIKA PripaTa.
o v odokApwon kdbe ypovikod PRUOTOC amattobvTal TEPITOL EVa-000 OEVTEPOAETTA
VTOAOYIOTIKOD YpOVOL o€ éva TLmKO vmoAoylot]. Puowd avtdg o ypoévog mepimov

oktanmAactaletan kébe popd mov duthacidleTon T0 TANOOG TV EMAVOUEVOV KLUATOPIOU®V.

EniloOnkav tpeig mepumtdoelg ypopukng eoptiong oe apBpovg Rey, and 30 émg 50 mov
napovctalovtat ektevag Kot o€ 1otopikd DNS. H cdykpion tov yopoaknpioTikdv Tov TEMKOV
QUGLATOV GE KATAGTOOT GTOTICTIKNG 100ppoTiag eU@ovilel oNUAVTIKY OpodTnTe 6T LOPON
pe to avtiotoya edopata amd to DNS, e101kd otnv adpaveioxn meptoyr| av Kot 0t 0VPEG TOV
Qoacpdtov mov mpofkvyav eivoar  meplocdtepo  amotopec. EmmAéov ta  otoatioTiKG
YOPOKTNPICTIKO TNG 100PPOTING MG TPOG TO HEYEON NG KWNTIKNG EVEPYEWNS KOl TV

YOPOUKTNPIOTIKOV KALLAK®V TG TOPPNG TPodKLY AV GE ATOALTY GLUP®VIAL.



ABSTRACT

In this Thesis we studied the characteristics of isotropic turbulence and its evolution under
linear forcing conditions. Specifically, a code was developed to resolve EDQNM isotropic
turbulence under linear forcing conditions. The turbulent kinetic energy spectrum and the
wavenumbers were discretized at bandwidths of Ak=1, therefore the wavenumbers used lie in
the middle of each zone and specifically at the half-integers 0.5, 1.5, 2.5, ... Thus all the integrals
in the original version of the model have been replaced with sums over all the range of the

wavenumbers that were used which in the resolved cases were 64.

The code was developed in the Microsoft Visual Basic environment and implemented
through the Excel worksheet. The initialization using the original spectrum and the parameters
of the problem, are defined in a friendly way directly by the user within the predefined Excel
worksheets and the results are recorded at selected time steps. It takes about a couple of seconds
of calculating time on a typical computer to complete each time step. However, the calculations

take 8 times longer to complete, every time the number of resolved wavenumbers is doubled.

Three cases of linear forcing were resolved in Rex numbers ranging from 30 to 50 which
have been extensively presented on historical DNS. The comparison of the characteristics of the
final spectra in the statistical equilibrium exhibits significant similarity in the form with the
corresponding spectra of DNS, especially in the inertial range although the obtained tails of the
spectra were steeper. Furthermore, the statistical characteristics of the equilibrium compared to
the size of the kinetic energy and the characteristic scales of turbulence resulted in a complete

agreement.



