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“kivnon oTo aruoo@aipIiko pEUOTO”

Enidpaon tng Bepuotntac.

MetaBoAn tn¢ atpoodalplkne mieonc Katd tn SLAPKELO ULOC NUEPOLC.
H dUuvaun ¢ BapoPfabuidac, n duvopun tnc Baputntac Kat n TeLpn.
Anploupyila avépou armo meploxn He VPNAEC TILECELC TTPOC TIEPLOXN UE XOUNAEG TILECELC.
AUVAELG TTOU aokouvTal oTnv agpla pala.

YAWKA KOl TOTTLKI TIOLPAY WYOC.

AUvopn Baputntac.

Avvopn Tppnc.

Kevtpopohocg & Quyokevipog Alvapun.

AUvopn Coriolis.

Alatipnon ¢ padog — e€lowaon TnNG CUVEXELALC.

Alatipnon ¢ opunc — eElowoelg Kivnong.

Alatipnon tng eveEpPyeLac.

Awatipnon tou atpoodalpkol puUTIOU.

ewoTpoPLlKkOC AVELOC.

To yewduvauko.

AyewotpodKkog Avepoc.

O€epPULKOC AVEUOC.

Peupatoouvaptnon.
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Kivnon aryoo@aipikou peuaTou

To atpoodalplkd PEVOTO OEV Elval OTACLUO EVTOC TNE ATUOODALPOC
aAAQ KLVELTOLL.

Evoc Bulakac agpa PLETAKLVELTOL KaTakOpuda oTnV atpoodalpa....
Noyw BEppavong

BeBaiwc:
EKTOC Ao TNV KATaKopudn Kivnon oto atuoodalplko pEVCTO
AauBavouv xwpa kot 0pL{OVTLEC KLV OELC.

OL Kwvnoelgc autec odeilovtal oe Oladopec Tieonc Kol e€atltiog
aQUTWV Twv OLadopwy, AEPOC HETAPEPETAL QMO TNV TEPLOXN UE
auUENUEVN Tileon MPOC TNV MEPLOXN ME MELWHEVN WOTE va eTEADEL
LooppoTtia

To idlo oupBaivel kat otav udiotatal Stadopa Bepuokpaciog.
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[lott oupBaivel auto?

2xe60V N povadlkn mnNyn €VEPYELAC yla TV atpoodatpa tng 'ne
eilvat o HALo¢

H nAtakn aktivoBoAla mou GpTaveL oTnNV atHoodaLpa KATAVEUETOLL
avopolopopda, Aoyw tng kAiong tou afova tng I'ng

H 'n Aoutov bev Beppuaivetal opolopopdo UE QAMOTEAECUA TNV
dnuwoupyio Kwwnoswv poalwv woTeE va avtotabulotouv ol
Sdladopec Bepuokpaaoiag

Cool air from ocean f>
\
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Mot cupPaivel auto?

OL KWVNOELC Mmopel va elval TOTUKEC N Kol TTAQVNTLKEC Ko €lval
UTtEVBUVEC vyl KOTOOTPOPLKA POLVOUEVO OTIWC KUKAWVEC,
TUDWVEC, oL oldWVEC K.ATT.

OL KWWNOELC TOUu aEpa MEOow TNC Serudaveiog atpnocdalpag —
WKEAVOU eTtNPeAlOUV KOl TOL WKEAVLO PEVATAL.

ErtumAgov n 1p1BN tou atpoodalplkov aEpa MAVW OTNV AVWUOAN
emudbavela tng 'ng kat n Sdwavoun énpdc - Balaocoag, mailouvv
ONUAVTILKO pOAo otnv OLapopdwon TwV KWWNOEWV HECA OTO
ATHLOohaLPLKO PEVOTO.

24/11/2025 National and Kapodistrian University of Athens 5



H pony oe €va peuoTo ... KaL otnv atpoodalpa, Sltakplvetal ot
SU0 BAOLKEC KATNYOPLEC...

Tnv otpwtn Kot Tnv TupBwén (otpoflAwdn) pon

Q¢ otpwt pon amokaAsitol autn Tou AapBdvel xwpa o€
napaAAnAa otpwpata !!!

... OAAQ

H pon e€aptatal oo to Xpovo Kot eival duvato otav SLEpYETal
arnto 6edopevo onueio tou medlou ponc oe OLAPOPETIKEC
XPOVLKEC OTLYUEC VoL oxnuatileL otpofilouc....

Tote kaAeitol TvpBwWONC
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2uvOnkec evotaBeLlac Kol aotabeLac otnv
atpoodalpa

OL KaTaKOPUPEC KIVAOELC TV agpilwv palwv emnpealouvv TOCO TOV
KOALPO 000 Kol TIC Oladlkaoilec avapelEnc mou eival olaltepa
ONUOWVTLKEC OTN LEAETN TNC aEPLAC pUTIAVONC.

AVEPXOUEVEC 1 KOTEPXOMEVEC oEPLEC Halec Onuoupyouvvtal
gtatiac ¢ popdoloyiac Ttou  edbadouc 1N OSladopwv
LETEWPOAOYIKWY OUVONKWV (METWTIA, BOAPOUETPKA CUOTAMOTO
niieonc)

AUTO Tou €XeL Wdlaltepn onpaoia elval KAt OO n atpoodalpa
E£UVOEL QUTEC TIC KIVNOELC.

Otav n atpoodoapa eUNMOSIlEL TIC KATOKOPUPEC KLVNOELC
dnuoupyeitatl evotadela, evw otav euvoouvtal cTABELAL.
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AUVALLELC TTOU aokoUVTaL 0TNV aEpLa pala

X e 980 mb
Enidpaon kat tng \A}A/

—YuxpoC v .M > ¥ 9epac

BepuoTNTOC e e e
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£iC KAUTTUAEG, OvOoupaAlovTal Ol YPOMMES TTOU EVWVOUV TOUG TOTTOUG

ME TNV 010 TIUMAR ATMOC@AIPIKAG TTiIEONG OE Evav XAPTN ETTIPAVEIAG.
2uvnOwg ekppalovral o hPa (hectopascals) 1 mb (millibars).

O1 KUpIEGg

MOPYEG ICOBAPIKWY OXNMATICHWY gival 01 aKOAOUOEG:

Bapouetpikd xapnAo rj upeon ( Depression 1 Low)
AvTIKUKAWvAC 1 YWnAo Bapopetpikd (Anticyclone 1) High)
Acutepelouoa Ugpeon (Secondary depression )
Bapouetpikdc OBUAakacg (Trough of low pressure)
Bapouetpikr) ogpriva (Wedge 1} Ridge of high pressure)
Bapouetpikdg Aaipog (Col)

looPBapeic EuBticg (Straight isobars)
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AUVAUELC TTOVU A0KOUVTOL OTNV aEpla pada

Ot SuVAUELC TTOU OOoKoUvTalL O pla agpla palo n omoia €Xel
SLOPOPETLKA YO PAKTNPLOTIKA OTTO TOV aEpa ELvValL...

 Eav n pala elval otaolpn N Kweiltol pe otabepn toxvtnta TOTE
LloxUeL o Hevtepoc vouoc tou Nevtwva (adpaveloko cuotnua)
dnAadny ot OSuvdApelc mou oaokouvtal eivat n duvoun TG
Bapofaduidac, n Suvaun tnc Baputntog kot n TPELWBN.

e H duvaun mou odeiletal otn petaBoAn TnNg MiEoNg 01O XWPO
ovopalstal duvapn BapoBabuidag, o poAoc tnc omoiag sival
BepeAlwdnc otnv atpoodalpkry SUVALKN.
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¥ XAptNG LooPfapwV KOAUTTUAWV.
Me kokkwva BEAn cupPoAiletal

n 6uvaun BapoBabuidag, mou
exel OlevBuvon kaBetn OTLC
looBapeic kKol ¢popd TPOC TIC

XOLLNAOTEPEC TILEOELC.
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Suvapelg BapbBabuidag

loxupotepog
QVELOG

996

Anuiovpyio. aVvELOD OO TEPLOYN UE DYNAES
TIEOEIS TTPOC TEPLOYN LUE YOUNAES miéoels. H

EVTOON TOV EIVAL 10YVPOTEPY EKEL OTTOV DIOPYEL
UEYOADTEPY TOKVOTHTA 100LOPMDV KOUTOADV.

AcBevéotepog
QVENOG
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AuVAMELC TTOU aloKoUvTaL 0TV agpta pala

BapofaOuida ovoupaletal n petafoAn tng atpuoodolplkng mieonc
(kaBetouv OlevBbuvong emi twv woBapwv) otn povada TNG

yewypadlknc amootaonc, (mov eivat n pio poipay).

Otav n BapoPaduida petafy dUO MOPAKELPEVWY TOTIWVY, EXEL TLUN
lon mpoc To UNdEv, Tote PETaéL Twv SU0 QUTWV TOTIWV ETLKPOTEL

artvola, 6SnAadn o aEpac APAEVEL OpL{OVTLAL AKLVYNTOC KOl AVELOL

/

dev mapatnpouvTal. z

BapoBaBuida, ovopaletol to mnAiko
¢ MeTaBoANC tnC Tmieong petaly
duo wofapwv KAUTTUAWY TPOC TN
Hetafl touc amootaon ap

\

Ax

[ AR S ——

0x
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AuvApeLc Tou aokouvTal otnv agpta poda

Avvopn BapoBaduidog

H BapoBabuida Bewpeital dtavuopa pe dtevBuvon KABETN OTLC
LlooBapeic KaumuAec kat dopd amo TIC uVPNAOTEPEC MPOC TLC
XOLULNAOTEPEC ATLOCHOLPLKEC TILECELC.

BapoBaOuidec
¢ taéswc (tyunc) 1mb/1° npofevouv aoBsveic avEpouc, Evw
¢ taéewe 4 £Ewg 5mb/1° tpoéevouv BueAAW LG aLvVEOUC.
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AUVQAUELC TTOU QlOKOUVTOL OTNV aEpLa pala

Eav to ovotnua emttayvuvetal, Ttote O&v LOXUEL N VEUTWVELA
LNXOWVLKNA KOl TIEPAV TWV TIPAYHOTLKWY SUVAUEWY TIOU aoKOUVTOL
O€ €va KIVOUUEVO OUOTNMO OE OXEON ME TO AOPAVELOKO cUOTNUO
avadopac, edapuolovtal kot dawopevec  duvapelc (pn
adpavELAKO cUOTNHA).

O duvapeig auteg eival n puyokevepocg ko n dSuvapun Coriolis

(mou e€aptatal amo tn OXETKN TaxUuTNTA TNC agpLlog palag oto
enirnedo mov eivat kabeto otov afova neplotpodnc tng Nnc)
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YAWKR KOLL TOTTILKA AP AYWYOC

Me tn Bewpnon otL pa wotnta tng atpoodalpoc — n mnieon P, n
Oepuokpacia T, 0 AvePog, oL udpaTUOL, Evag pUMog, N OUVOULKN
Oepuokpacio K.ATt. — €lval cuvapPTNoN TOU XWPOU KOl TOU XPOVOU.

Mo KAOe WbLoTNTA LOYUEL:

dA = = dt+— dx+— dy+ . dz

Me ©O8uwaipeon otov xpovo dt, dnuioupyeitar n €ficwon movu
TMAPLOTAVEL TNV HeTABOAR oTO XPpOvo, SnAadn:

dA _ 0A aAuaA v+—
dt 9t \ 0x dy 9z
2 UVETTWC:
dA 94 .. dA . 9A .  0A
A —_— 1+ — + —_— —_—
” at+(u vj+wk)(ax ] 3 ]-I-az k)

i,j,k Slavuopata
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H TTapdywyog kaTtd TNV Kivnon diveTal atro TNV £Ciowon:

DA 04 -
= +U -VA
Dt ot
H oxéon autl KaAgital UAIKR TTapAYWYOG I TTOPAYWYOS KATA
d
TNV Kivnon. O 6po¢ P gival 0 puBudc 1nC PETABOANC TNC

1010TNTAC__ 0TO _XPOvo aAAd oe oT1aBepd onueio r = (x,y,Z) Kal
avaQEpeTal o €va adpavelakd ouotnua. KaAegitar &€ TOTIKA
TTOPAYWYOGS | ATTEIKOVIOT TNG Kivnong Katd Euler

A

Z

2 XNUATIKI TTapACTAcn TNG TPOXIAG EVOC
BUAaKa aEpa oTnNV aTudoPaAIPa 2

(], Swavuopa  (ui+ vj + wk) -
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H UAIKA TTapdywyog TTEPIYPAQEl Pia por TTou akoAouBei Tnv
Kivnon tou QUAaka Tou peucTou ue Ttaxutnta [J = (u,u,w) Kal
KaAEiTal aTrelIkOvion KaTta Lagrange

D
O oupPoAIouOG D_t AVAPEPETAI ETTIONS WG UAIKN TTAPAYWYOG.

[lapadeivua:

Aépia pala kiveitar mavw atr tnv EAAGda pe taxutnra 40km/h, evw
TTapartnpeital opidovtia BepuoBabuida 10 (°C) K/100km.

Eav ota lwavviva ¢€vac Bepuoypdgoc Ocgixvel MeETABOAn  TNG
Oepuokpaciac kara -5 (°C) K/h va 1rpocdiopioTei N WETABOAR TNG
Oepuokpagiag oTnG agplag padag.
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oT

.... O Beppoypd@oc NETPA PE TOTTIKA TTAPAYWYO Pyl -oK/h
H UAIKN TTapaywyoc:
DT 0T -~
= +U -VT
Dt Ot

2UVETTUG ... DT SoC 4 v 0T_+0T, o R+ oT
Dt AT ay’ | [t 0x

O deUlTEPOC OPOC TOU DEUTEPOU MEAOUC TNG £€icwaonc gival....
40km/h*10K/100km=4K/h.

ETTopévwce n UAIKA TTapaywyoc AauBaver Tn T1iuA -1K/h

* MersmpoRoyicd dpyavo Tov peTpéal Kat kataypdper T Deppokpusia.
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[lapadeivua:

AgpoTTAavo KiveiTal TTpog Ta voTia. Otav BpiokeTal TTAvw atrd TNV
[atpa, onueiwveTal petaBoAn g Bepuokpaciac -3(°C)K/h. H
TaxuTtnTa Tou agpotrAdavou gival 300km/h.

‘Eva 1medio mTapaAANAwyv 1000Eppwy pe dieuBuvon atrd OUTIKA
TTPOC  avaTtoAikd, Trapoucialelr  opilovtia  BepuofBabuida
S5K/100km. Na uTtroAoyioTei n PETABOAN TNC BeppoKpaTiac TTou
onMeIwveTal oty arpa.

oT

. ZNTEital N TOTTKR TTapAaywyocg v evw OiveTal N UAIKN
. , DT
TTAPAYWYOG — DT oT =
, bt —=—+U-VT

2 UVETTWG: Dt Ot

oT DT _ 3°C 300km 5°C °C

- = . — * — e

% p UV L h FTookm - 4
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AUvaun Bapofaduidag

O kUBoc dlaotacswyv dx, dy, dz.
H duvapun BapoBadbuidbac ava povada paloc didetal:

1 0P . OP . 0P 1
F=—2Z. +2Z.i+Z k) =-1yp
p p ~0x oy 0z p
2y am
e ; — P+—g§dz
~=Tr-
/7
Orouv i,j,k Ta povadiaia aviopata oTLG ! dy
TPELC OLAOTACEL €VOC KOPTECLAVOU dx
OUOTAMOTOC OCUVTETAYUEVWV y
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AUvaun Bapofaduidag

, , , Mm r
H duvapun tn¢ Baputntacg dLoeTal: F =—G— ()
J r’ r

M €ival n pala TG yng kai G n raykoouio otafepd BapuTtnTag

Orov, r=(x,y,z) n dtevBuvon tng SUvVAUNC KaL F N AmocTacn Ao TO
KEVTIPO TNG YNG, AKTLVAG, I,

Opiletal emionc n 6duvaun Baputntac ava povada paloc (N n
gTULTAYUVON TNC Baputntac) kat n Suvaun petaoxnuotileTol:

_ F, .
ggm_a__G_() @@

H g, kateuBuvetal npog to kEvTpo tne ng

Ko eivat KABetn otnv entpavela tng
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M T,
(r +z)2 (

Mo TV emidavela tne Mnc: = —G % (%) = —G

8 gmo =

Orov, z n anootaon an’ tnv ernugavela tne Mg

Me SLaipeon Twv Mo MavVw EELOWOEWV: Samo — (r0+z) 2
ggm 7"0
' — ggmo
Ertopevwc : 8gm = N
(1+2)

0)

Ouwg z << 1  KaL apa _ _
ggmNggmo
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Avvaun TpBng

Otav n aepto pala Kweital wc mpog To mepBarlov 1ng,
AopBavel ywpa, AOyw 1NC Ttuyaiac Bepulknc kKivnonc Twv
Hopiwv, cuvexnc aAAnAemnidpaon mMou cuvenaystol avioAlayn
OPUNG OTO OpLo PETAEY TG padac Kol Tou nepBarlovtocg tnc.

H duvaun tpBNc €lval To HOKPOOKOTILKO OTOTEAECUA QUTAC
TNC ovTaAAQyNnC OpUn G OTO OPLAKO popLloko eTinedo.

Me tnv bl Aoyikn, duvauelc tpBnc avamntuoooviol UETAEY
LLOC KWVoUpEVNC agplag paloc kol tou edddoug, oL OTOLEC
géapTwvtal ano Ttnv edadlkn TpayvTNIA.




Avvapn TpBng

2tnVv €AevBepn atpoodatpa ot Suvapelc tPPNC, HeTalL TG
KWWOUMEVNC agpLac paloc kot tou meplBallovioc agpa eival
TMOAU ULKPEC O oxeon MeE TLc duvapelc BapoBabuidac, €tol oe
PWTN MPOCEYYLON MMOPEL va ayvonBouv.

OL duvapelc TPBAC yivovial GNUOVTIKEG LOVO OTO KOTWTOTO
OTUOODALPLKO OTPWHO, TAXOUC IMEPLITOV EVOC XIALOMETPOU, TO
onoio ovopaetal MAAVNTIKO OPLOLKO OTPWLAL.
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Avvapn TpBng
O1 1p1BA cupTIEPIPEPETAI OTTWC KAl N duvaun TS faputnTag.

o e o j._
D s A e A e e e e A e e A A V =
= 0
! V()=V, -
r——
Fscex =
(4 o it
u 2
—

270 OoxNua, Bewpeitar 011 0 KUBOC amoteAsital amd TAPAMNAA AsTTTa
OTPWHATA TTOU KATA TNV Kivnan TOUC TTPOKAAOUV TAOEIC TO £va OTO GAAO.
Autéc KaAouvTail SIOTUNTIKES TAOEIC.

Otav n amootaon MeTaél twv OUO TAOKWV TELVEL 0TO HNOEV, N
Suvapun teBNc ava povada smidavelac (N/m?) eival avaioyn tnc
SLATULNTIKAC TAoNC TnC Taxutntocg 0V/oz
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Avvapn TpBng

Edv AX. n mavw mAGKa-OTpwua KivnBei Adyw aoknong ouvaung (e
TaxuTtnTa u,) 101E Aoyw TPIRNGS Ba TTapacupBoulv Je TN OEIPA TOUG OAEG Ol
TTAGKEC, MEXP! MNOEVIOUOU TNC TAXUTNTAC OTNV ETIQAVEIO TNG TEAEUTAIAC
TTAGKQC KATW (TTOU €ival akivnn).

usS
Fvisc — MT (Nt)

W LEwodeg, S: emudpavela, |: vPog, u: TayxvnTa
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Avvaun TpBng

- u
Qc SLaTNTIKA téon opiletal o Adyoc: ?SC _2F (Nt/m?)
OTIOU % n taon mou efookeltal apAAAnAa nmpocg tnv endpavela
Kol KaAeital StatunTikn taon, oupBoAiletal O€: uu  ou
tez = z ¥z
X, n OtevBuvon kivnong, z, n kaBetn mpog tn OevBuvon NG
Kivnonc. H dtatuntikn taon €ivat oto minedo zx,
Opolwg oto zy ....
__ov
tay = 0z
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H kivhon twv Sladopwv OLadOXKWYV OTPWHATWY TOU PEUCTOU
LUTTOPEL va. tPocopoLlwOelL pe T Kivnon tTwv AEMTWV ETMOEPULKWY
Hoplwv KoBwc auta Kivouvtal cupudpwva pe TNV apxn tng dpaong —
avtidpaong rmov avtdpouv otnv Kivnon

H duvapn tpBnc ava povada paloc e'Lvou'

F = 40
viscmzx p 0z (sz) 0 072

Opola LoyUEL:

2 0%V

F viscmzy — p Py (sz) ) 5 972

2 UVOALKA VLol TNV opllovtia Kivnon n duvoaun tpBnc ava povada
La{oC 0TN OTPWTN PON ELVaLL;

uaz

F viscm p azz)
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2tnv TupPwdn pon o Aévoq% elvatl 1000 popec peyaAvutepoc.

O AOyOC aUTOC KOAELTOL KWWNQULATLKO LE&WOEC Kol cULBOALETAL LE V.

H amAovotevon autn mposkule amo tnv_ Bewpnon oOtL Oev
uTtaPXEL TUPPwdNng pon, To PeUCTO €ival veutwvelo (6nAadn to
LEwoec tou dev elval ocuvaptnon TNE TOXUTNTAC TOU), OLLOYEVEC KoL
LOOTPOTIO.

Eav BewpnBel otL n TP AapBavel xwpa oTLg TPELC SLOOTACELG, N
duvaun TPWPNC yivetat mo moAUumAokn Kot OLveTaL oo TNV
eélowon:

Fisom = “Evo

viscm " 3 p

O mpwto¢ O0poC avadepetol OTIC OLATUNTLKEC TAOCELC KAl O
SHeUTEPOC OTLC TILECELC
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QuyokevTpoc Auvaun

e un oadpavelakd ovotnua avadopag, av n tayxvtnto
uetokivnone (meplotpodnc) tou Oewpeital w¢ mpoc TN N,
npooTtiBeTol oTIC MPAyMATIKEC SUVAMELS pa datvopevn duvapun
Tou KaAgital GUYOKEVTPOC KAl Elval avTiBeTN oo TNV KEVIPOLUOAO.

2TO0 MN adpavelakd cvotnua n duvaun Baputntoc ava povada
HAlaG TPOKUTTEL WG OUVICTOMEVN TNC g, EMITAXUVONG
Baputntag Kat tn¢ PuyoKevIpng duvaung

......
L]
.

. .
. L]
.........
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QuyokevTpoc Auvaun

H duvopun ava povada paloc mou avoadepPeTal we fapuTnta N EVEPYN
Baputnta. AvVIUTpooWTEVEL TO  OLOVUOHOTIKO abpolopo  Ng
MPAYMOTIKNG Baputikne €AENC g*, mou €AkeL OAa T owpaTa
OUYKEKPLUEVNG HAlag TPoC TO KEVIPO tnNG palac tng ng, kot piog
doawopevne duvapng, TOAU HLKPOTEPOU HeyeBoug, Tou KaAeltal
duyokevtpog duvapn Q%R,.

Omou: Q ivar o pubudg TEPIOTPOPNC TOU

OUOTAMATOC GUVTETAYHUEVWY TE QKTIVIQ ettt 3
ava deutepoAertto (rad*s” f s71) ka |
R, €ival n amoaTtacn amo Tov agova

TTEQITTPOPNC.

H ¢duyokevipog OUvaun Tteivel
va. eKTpEPEL OAa TO CWHOTO
NPOC TA £€w OO ToV Aova TNC
NAQVNTLKNC TIEPLOTPOPNC.
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KevipopoAog & Quyokevipoc Auvaun

Erteldn n 'n nmeplotpedeTal Kal Eva cwpa €ival mavw otn 'n, T0te oto
CWHOL AUTO aokeital pla SUvapn TOU TO UTIOXPEWVEL VO LLEVEL OTNV
emidpavela tng 'nc.

u>
Autn n duvopn elvol N KEVTPOUOAOC Kol lval ton: F, = mF

AUvvapn bov petpou aAda avtiBetng OtevBuvong eival n duyokevipn
SdUvapn ou aoKE(TOL O0TO (OO WU KoL TELVEL vaL EKTPEYPEL OAO TAL CWHOTA
e€w amo tn n.
 (GM, )
mg =—m v

2
r

Tote To cwpa Aoyw adpaveiac Oa KivnOel katd LAKOC ThC EPATTTOUEVNC

M €ival n yada g yng kai G n maykoouia otafepd Baputnrag
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Av ouvbuaotel n puyokevipn duvaun kat n duvaun Baputntag,
nopatnpetal ot n dawopevn Boputnta ava povada palog
MPOKUTITEL WC OUVLIOTAMEVN TNS duvauncg Baputntag ava povada
nadac kattnc puyokevipou, Sidetal O€:

ggmv — _ggm-l-QzR

L
........
L] .

2,

. .
. .
........

Fg: Suvaun Baputntac
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Auvaun Coriolis

Onwc n ¢uyokevipog €tol Kot n duvaun Coriolis eival pa
adpavelakn duvapn TTOU UTIELOEPXETOL 0TO 2° vOopo tou Newton
OTaV N Kivnon ocwpotoc padoc m e tayvtnta V eéstaletol o€ va
nepLotpedouevo cuotnua avadopag, Onwe oTo ThC ynd.

Mo €va mapoatnpnti nmavw otn yn, N duvaun Coriolis C eivol
QTTOTPETITLKI TNC Kivnong, yLatl evepyel kabeta otnv taxvtnta V.

The effect of the Coriolis force
Tropopause Nonrotating Earth
Morth Pole

launch site

Tropopause

in temperate

Hadley cell

Intertropical
convergence
Zone [

Earth rotating 15" each hour
Morth Pole

Hadley cell

Polarcell

actual destination

© 2008 Encyclopaedia Britannica, Inc. Path of porata™
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H duvaun Coriolis opileto ano tn oxéon:

C==2mQxV

Due to the earth's rotation

Objects deflect to the right
in the northern hemisphere

O—

Northern Hemisphere

Southern Hemisphere

O__/

Objects deflect to the left
in the southern hemi:.pheru

24/11/2025 National and Kapodistrian University of Athens 36



AvUvaun Coriolis

2e un adpavelako cuotnua avadopac, av Bewpnbel eva onpelo to
omolo peTakwveltal kot O6& pevel otabepo wce mpoc TN N,
epdavidetal pla akopa dSuvapn mouv Aeyetat Suvapun Coriolis

[la TV KaTavonon tn¢ dUvaung auTig, av paviaoToUlE
éva Qioko Tou PpiokeTar 01O Bopalo TTOAO  Kal

OEIKTWV TOU poAoyIoU).

Av évag Traparnentic Bpioketal oto 81G0TNUA, O¢ £va

un ETTITAYUVOUEVO
ouvTETaYMEVWY, BAETTEN €va

TTEQIOTPEPETAI OTTWC N I'n (Katd @opd avriBeTn va/'—%

(adpavelako) ouoTnua
AVTIKEIUEVO TTOU TTPORAAAETAN

KOTA PNKOC TOU YEWYPAQPIKOU TTAATOUC, €VW €AV TO
ouoTnua €ival EITAYUVOPEVO PBAETTEl TNV TTPOROAN
UETATOTTIOPEVN KATA Wid ywvia TTPO¢ Ta OUTIKA Kal va

OIATPEXEI MO KAUTTUAN ypa
2T0 VOTIO NUICQaipIo N
avaToAIKd, OI0TI EKEI N Kivn
TWV OEIKTWY TOU POAQYIOU

24/11/2025

.
UETATOTTION VIVETAI TTPOC TA
on yiveral kara 1n d1eubuvon

National and Kapodistrian University of Athens
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Auvaun Coriolis

2TO0L OCWHOTOL TIOU KWOUVTIOL OE OXEON ME ]
nePLOTPEPOUEVA ouoTAMATO AVOPOPAC, EKTOC
NS¢ puyokevpou duvapung, epdavidetat Kot n
dUvapun Coriolis. o

Vv

[Maparnpeital 011 T0 avTIKEiyevo dev POAvel aTo oNuEio A — gT0 ONuEio Yrou Ba £eBave av To
«TPaTTECI» QEV TTEPITTPEQPOTAV — AAAG O€ £va anpEio DECIOTEPAQ.

Evag ecwtepikOc TTapatnentC PAETTEI TO QVTIKEIUEVO va KIVEiTAI EUBUYPAUMA KAl OPOAQ
yiarTi dev aoKeiTal o’ auto Kapia duvapun (Bswpndnke n emidpaan ¢ faputntag aueAntéa).

To avrikeiyevo dev @BAvel ato onueio A egaitiac TG TEPIOTPOPNC Tou TPATTECIOU.
Opwce yia Evav raparnpenT Tou TEPIOTPEPETAI Wadi Pe TO TPATTECI TO AVTIKEIUEVO OlaYPAPE]
KOUTTUAN TPOXIA, OTTOTE TIPETTEI VO UTTOBEDEI OTI AOKEITAI 0" AUTO pIa dUvaun KABETn aTtnv
Tayutnta tou. H duvaun autn ovoualetar duvapn Coriolis.

21n duvapn Coriolis o@eihovTal YETEWPOAOYIKA QaIVOUEVA, OTTWC O OXNUATIOUOC KUKAWVWV.
210 @aivopevo Coriolis Baciotnke ko o Foucault yia va amodeifel Tnv mepioTpoPn
TNS YNS YUPW O1r0 TOV AoVa TNG, XPNOIHOTTOIWVTAG TO EKKPEUES TOU.
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AUvaun Coriolis

Mo va mepypadn n duvapun Coriolis og pla e€lowon, Bewpeltal OtL
n taxutnTta, OMwWC HETPATOL OE EVOl ETITOXUVOLEVO OdPOAVELAKO
ovotnua V,, evat:

Vi=Ve+ Qxr

Vp: n oXeTkn Taxutnta, Q: n ywviakn toxvtnta neplotpodng tng 'ng kot r: to
dvucpo B¢onc omd To KEVTPo TNe e

O opoc (Qxr) mapLOTAVEL TN VYPOMUULKA ToXUTnTto. O €vol. ONUELO TOU
NMEPLOTPEDOUEVOU CUOTIOTOC OE OXECN UE TO ATTOAUTO cUOTNHA avadopag,

H e€lowon ypadetat:
ar _

ar _ dgr _ (%
-~ = +er—(at+ﬂx)r
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Avvapn Coriolis (ms?)

H UALKN TTAPAYWYOC WC ITPOC TO XPOVOo, OLVETAL:

d,

—+ = + X
= (i + )
Emopévwe e scbapuovr'] ¢ e€lowong otnv amoAutn TtoxvuInta,
TPOKUTITEL: av

. l—( +.QX) (VR + Qxr)

_ 4 o+ 0x X 4 ax(a
=3 xVg X3 X (£)xr)

. dgVy
0t

O 6eUTEPOC KL O TPITOG OPOC TG e€lowang auTNg
napouoLaled....

T T e e o o T + »  Invemurayuvon (duvapn) Coriolis ko
rewypadko NMAdtog

Mezafoln tnc ovvaunc Coriolis (m/s?)
HE TO YEWYPOAPIKO TTAATOS
24/11/2025 National and Kapodistrian University of Athens 40
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Alatnpnon tnc padac — €€lowon TN OUVEXELAC

Eav OeswpnBet oOtL 6&v_ umapyouv TmNVEC Kal katofoBpec
atpoodalpltkol pEVOTOU Kol yla povadlaio oyko otnv atpoodalpa,
n pala TOU ELOEPYETOL OE OQWUTOV eival ion ME ™ palo mou
e€EPXETAL ATO AUTOV, UE ATIOTEAECHLO N HAl0L TOU PEVOTOU EVTOC TOU
novadlaiou OyKou va opapeveL otabepn.
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Alatnpnon tnc padac — €€lowon TN OUVEXELAC

O avepocg sival eva dlovuopatiko peEyeBoc kal n taxuTNTo TOU
EXEL TPELC CUVIOTWOEC KATA TLC TPELC SlevBuvoeLg (X,Y,2).

OL TPELC CUVIOTWOEC TNC TaxvTNTaC €ivat (u,v,w) avtiotolya.

H rnukvotnTa Tou aEpa eLval p.

H elopon padag otn 6tevBuvon x kot otn povada Tou XpOvou
elvatl n dtadopad pAloC TTOU ELCEPYXETOL OTOV OTOLXELWON OYKO
avadopacg ...

24/11/2025 National and Kapodistrian University of Athens
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Alwatnpnon tn¢ padog — €l0WoN CUVEXELOC

2TO OTOLXELWON OYKO avadopac N PON ELCEPYETAL QIO OPLOTEPA KOl
e&epyetal detLa:

L x+AX)

I

L

|
— R e Tt
X - Az
LX) e Ay

Ax

lp()u(x) — p(x + Ax)u(x + Ax)|AyAz~ -;—x(pu)AXAyAz - :—x (pu)AV

Onou: AV= AxAyAz O otoelwdne OyKoC avodopadc
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Alwatnpnon tn¢ padog — €l0WoN CUVEXELOC

Av oploBouUv €emionc oL ELOPOEC — €EKPOEC amo T AaAAec Ouo
SlooTAoELC:

PGV = ply + AUy + Ay)AxAZ~ —-{pu) AxAyAz =- = (pU)AV

lp(z)w(z) — p(z + Az)w(z + Az) | AxAy~ -%(pw)AxAyAz =- :—Z (pw)AV

Y UVETIWC, OTLC TPELC SLOOTAOCELC N KoBopn slopon-ekpon, wvaol:

—V(pU)AV

KoL Lon WE To puOUO avénonc tnc nadac oto oTolYelwdn OYKO:

a(AV)
ot P
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Emeldbr o OykoC eival otabepocg, armAormoleital Kol TPOKUTTEL N
géiowon tnc ouvexelag N aAAwe dratnpnong tng palac:

[ (pU)+ S (PU) + o7 (pW)] p
: P
N -+ V(ipU) =0
Eav Adfoupe umtoyn TNV mopaywyo KoTd TNV Kivnon:
oe + V(pU) =0
pe T VieU) =

H eélowon tn¢ ouvexelag OeixveLl Tn cUYKALON N TNV atokAlon palog
npoc¢ tov Bewpouevo oo elwdn OyKo.

Otav o0 opoc VU slval undEv TOTE TO PEVOTO KOAELTOL OLOUUTILECTO

U, Stavuopata
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Alatpnon TnC opung — €ELOWOELC KIvnong

Av oL povec SUVAMELC TTOU aokouvtol oto QUAako agpa elvol n
duvaun BeppofBabuidbac, n Suvaun Bapuvtntog kat N TPELBN, oo to
6eUtEPO VOUO TOou NeuTwva, MPOKUTITEL:
D 1 - =
—U — __Vp _gk '{_E/iscm
Dt Yo,

H eflowon autn ovopaletal eéiowon twv Navier-Stokes ylwa pon
OUUTTILEOTOU peUOTOU 0€ adpaveLaKo cUOTNMUO.

Ye mepLotpedOpeEVo cloTnUa avilkoBiotatal n entaxvvon Ttou
adpavelokol CUOTAMOTOC ME TNV avilotoln oTo Un odpOVELOKO,
KOLL:

PY vy a0xy, —Qx(Qxr)-gk +F,.
Dt p
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DU ]

Dt Yo,

=——Vp-=-2QxV, —Qx(er)—gk +

F

viscm

To avuopa Vg: avamaplotd Tnv ToxuTnTto OTOo TEPLOTPEPOUEVO

cvoTnua.

Ou opoy, 2QxV; & Qx(Qxr) tng emrayuvong €lval apvnTkol Ko
Bewpovvtal duvapelc TPPNRc oto devtepo vopo NevTwva Ko

NEPLOTPEDOLEVO cUCTNLLOL.

O 0pog, -2QxV, eivat n duvapn Coriolis
kot Qx(Qxr) n duyokevipn Suvaun

H dpawvopevn Baputnta g, eivat

- Qx(Qxr) -g,.
To avuopa Qxr sival kKaBeto oto emnimedo
KoL EPATTTOLLEVO TOU TtapAAANAou KUKAOU
MPOC TO €0WTEPLKO, OnAadn otn
dltevBuvon tN¢ kKivnonc amo OUTKA o€
OVOTOALKAQL.

24/11/2025

&
s

<

(2
P (]
Ox{Qxr
AV
Qxr /" %)
¥r A

S
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To yWOpEVO: f =2Qcos@

Ovoualetal rnapauetpoc Coriolis
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ALOTPNON TNC EVEPYELAC

H e€lowon kivnong: —
DU 1 T ok + F
—— =——Vp-2QxU~-gk +F,_,
Dt P

Oa ekPpaoTel N KTk, N SLUVOULKA Kol N OEpLKA EVEPYELL OTNV
eélowan kivnong.

O HAog, €ival o0 TPWTAPXLKOC TOPAYOVIOC EVEPYELOKWV
LETACYXNMUATIOMWY o0TNV atpoodatpa. MpokaAel StaotoAr) AOyw TG
Bcpuavonc tnc atpoodolpac Kol UETATOML(EL TO KEVIPO Bapoug
vynAotepa.

Mot vau amokataotoBel To evepyelakd Looluylo yivovtal OAEC oL
KWVAOELC O€ QUTA...
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ALOTPNON TNC EVEPYELAC

Me moAAarmAaoloopo eni U, eEcwTtePLKA (ECWTEPLKO YIVOUEVO),
_DU 1 - - S p—
U——=-—UVp-2U(QxU)-gUk +UF,,

Dt Jo,

ALOTTLOTWVETOLL:

ﬁ-l?z(u?+07+w/;)-lgzw

KOLL LE QLVTLKOATAOTOON TOU 1/p pE ToV LOLKO OYKO AL KOl LLE TNV YVwon OTL
n Suvaun Coriolis emeldn eivat utoBetikn Suvaun (adpavelakn), o 0POC
2U(Qx U) Sev rapayet €pyo kat pndeviletay,

TIPOKUTITEL: —

D (U’
Dt 2

- —aU-Vp-giw+U-F.
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dz

—— KOl
dt

Me avTlkataotaon TN Katakopudng ToxLTNTAC LE W =

LLETATOTILON TOU OPOU OTO MPWTO HEAOC:
D
Dt

C

U* — = = =
(2 +gz]:—aU-Vp+U-FviS

H eélowon TG UNXAVLIKAC EVEPYELOC OTNV aTHoodhaLpA .....
O 6poc U%/2 avadEpeTal oTnV KLVNTLKK EVEPYELX KOL O g2 0T SUVALKA

EKTOC OTtO UNXOVLIKNA EVEPYELA OTNV aTHOoodaLpa UTTAPXEL Kot OEpULKA:

. DQ . DT Da
dO = ¢, + pda et AR
Y v TP Dt " Dt th

Méow tou 1° Bepproduvapikol vouou
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. D Dp - =
+gz+c,l :—Q+a—p+U-EiSC
Dt Dt

D ((72

Me emtitAuon MPOKUTITEL:
Dt 2

H e€lowon evepyelag tng atpoodalpac.
H popdn tng elvar mAnpng adou meplhapBavel opoug mou
avadEpovTal 0TNV KLVNTLKA, TN OUVOLULKA KoL TN BEp LK eVEPYELL

2 autouc odeilovtal oL evepyeLlaKEG METOPBOAEG (otn pHeTafoAn
dp

TN Ttigonc) uéow Tou pou: @ = ——

’ s s D rr o
H tpBr) p€ow Tou OpoU : EU'FWSC

DQ

O opo¢ nnywv: Dt
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NOUOC TEAELWV AEPLWV

To atpoodalplkd PeUVOTO OCUMMEPLPEPETAL WC LOAVIKO (TEAELO)
QEPLO KoL LOYUEL:

P=pRT ... Pa=RT

ALOTNPNON TWV VOPATUWY

2 NOVTLKO pOAO OTLC aTHOODALPLKEC KIVNOELC Ttall{ouv oL udpatuol.
H eéiowon givaw: dq dq dq g

5 =—ua—x—UE—W£+Sq

g: N TOCOTNTA TWV USPATUWY TNV atHoodalpa,
Sq: 0 Opo¢C TINYN
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ALOTPNON TOL ATUOCPALPLKOV PUTIOU

Ertlong, onUAvTIKO pOAO OTLC aTMOODALPLKEC KIVAOELC Ttailouv oL
purtol (aEplot kol cwpatidlokol).

H eélcwon elvat:

am_ am am am+5
ot~ “oax oy "oz oM

m: N TocOTNTA TOU PUTIAVTH OTNV atpuoodalpa,
S.,: 0 OPOG TNy, OTNV MEPLTTWAON AUTH TtNyr PUTIOU
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[eWOTPOPLKOC AVENOC

Elvat o BewpntlkOC QAVELOC TIOU TIPOKUTITEL QIO TNV LOOPPOTIL
avapeoa otn Suvapun Coriolis kat otnv SUvaun Bapofaduidac.

1
V. =—kxVP
9 fp

Stavuopata

O l'ewatpo@ikdc Avepoc dieuBuveral TapaAANAa TTPOC TIC I00BapEiC.

YEWOTPOPLKOG AVELOC 0To BOpELO NULodaiplo

24/11/2025 National and Kapodistrian University of Athens 55



[eWOTPOPLKOC AVENOC

O MPAYUOTLKOC AveMOC SLadEPEL TOU YVEWOTPODLKOU, ETELON OTO PEVOTO
aokouvtal kot SuvapeLls TpBnc amo to edadoc.

O yewOoTPOPLKOC AVEHOC UTTAPXEL MOVO av oL SUVAMELC TPLBAC Elval
OLLLEANTEEC — KATL TOU CUUPBAIVEL EKTOC OPLOLKOU OTPWHOTOC.

O YEWOTPODLKOC AVEUOC ELOAYETOL ETELON UE OUTOV EKTLUATOL O
AVEUOC OTNV emidpAveLO TOU €5AdouC.

2TO MEOQ VEWYPADLKA TAATN O TIPOYMOTLKOC QAVEUOC €lvol Kotd
15% UIKPOTEPOC TOU YEWOTPOPLKOU.

Entlonc opiletal og kKABe Loofapikn enpaveLa.
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To YEWOUVALKO

Ac BewpnBel evac BUAoKAC OEPO O OTIOLOC METAKLVELTAL KOTOKOpUdQ
armo €va onueio og eva AAAo, katd otolxelwdec uoc dz.
To £pYO TO OTOLO MOPAYETOL KATO TN LETAKIVNON aUTH ElvoL:

d® = gdz

Av autoc o BuUAakoc aveBel amo tn pEon otabun tng BaAacoacg os
KATtoLo U OoC TOTE TO £PYO TOL TtapayeTal Ba eiva:

o Z
A0 = gdz = P = @d@zﬁgdz=®(z)—®(0)

To @ ovopadletol yewbduvaulko. Exel SLOOTACELC EVEPYELAC aVA
novada paloc, evw Kot cupBacn to yewdUVAULKO OTn HEoN
otabun tng Balacoac AauBavetal oo Le To pndev.

E ' ; Z
TIOLEVWC CI)(Z) _ L gdz
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To yEWOUVAULKO

To yewduvapuikd @ sloayetal emeldn €ival XpnolLo otn HEAETN TwV
Slepyaolwy tN¢ atpoodalpac os emibavelec otabepng emtayuvonc tne
atuoodalpac g, dSnAadn oe ... YEWOUVALKEC ETILDAVELEC.

OL eTtidpAVELEC AUTEC elval otaBepnc evepyeLlac, HLOTL N EVEPYELA LE TO
VP oc dev mapapevel otabepn, adou n entaxuvvon tng Baputntog g dev
nopapevel otabepr. Aoyw autoU AAAWOTE Ol LOOYEWOUVOULKEC
emupaveleg 6ev elval mapAaAAnAeg mpog tnv entdpavela tng OaAacoac.

8n”8io

Tt TTOAOC
LO: LONUEPLVOG

Edienyoedic

looyemduvopux)
EMQAVEL
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To yEWOUVAULKO

Epooov yxpnolpomolouvtal LOOYVEWOUVALLKEC €ETILGAVELEC, QVIL YL
YEWUETPLKO UYOG (z) Ba xpnotpomnownBei 1o yewduvautko vPog z,,,,
D(z)

y A
fo gdz
Z —I el —— 3 ¢ —
geop geop
80 80

Orou g, n emtayuvon tng Baputntag otn peon otabun tng Bakaocoasg.
O apBuntnNg TOoU KAAOUOTOC avaPEPETAL OTO YEWUETPLKO ULYOC,

OUVETIWG 000 n agpla pala avepyetal, n Owadopd avApecH OTO
VEWOUVOULKO KOL TO YEWUETPLKO LPoC avéaveTad.
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To yEWOUVAULKO

OuoLooTIKA TO YEWOUVOLKO UWYoC ekPpalel TO YEWUETPKO LY OC
SlopBwpevo we mpocg Tic petafoled/ tnc Baputntag pe to VP oOC Kol To
YEWYPADLKO TTAATOC.

% L W L LY L =, A . . F
ROOBERN N ™ S Fh \

B N SR ST : H:ssj

S N \\\.\x\ S \Zécombogomag dvepos
“n \.\\ \

oy ovvaun Coriolis

2TOUG XAPTEC KALPOU

\ kK / QVWTEPNG ATHOODALPAG OL

e
—
/

céamo IS “ 1000 el KapITUAES
i, AL A exkdpdlovtal UE TO
s : = e /. yewduvauko 0og (g,
P / ﬁ’g"“ﬂ’?ﬁ%oﬁa ac (P G ) £TOL WOTE OAA TOL oNUELDL
"_,‘-_,*‘,_! .'\_‘ H/ : ’ ’
i ) L o _,,1” TOUC va oV Kouv otnv Lo
RS = Wy R L ;R :
L e SR VAR O e LOOYEWOUVOLULLKN
Vg } A e, WA .. €mpavela.
— ¢ ZF

3
00Z 20 Nov 2008 500 hPa
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To yEWOUVAULKO

To VYeEWOUVAUIKO UWOC EMITPETIEl TNV MEAETN TwV KIVACEWV OTNV
ATUOOPAIPA O€ ETTIPAVEIEC OTABEPOU UYOUC.

Et01, edv amaAeipbei amd Tov yewaTpoPIKO AVEPO N TTUKVOTNTA, (0UTE PETPATAN
Aueaa oute Ymropei va Ppebei eUkoA).

0 YEWOTPOPIKOC AvEUOC UTTopEi va AABEI TN HOPYA:

—> — —>
Vg=?k><sz
N
— 1> =
Vo = —kX VO
f
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AYEwWOTPOPLKOC AVEUOC

Ayvewotpodikog avepog (U,,) €ivat o Qvepog TOU TIPOKUTITEL QTIO TN
Slavuopatikn dtapopa tou mpaypatikou (Uy) arno tov yewoTtpodko (V).
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OepuLkOC AVEOC

Opiletal n petoBoAn Tou yewoTpodLKOU AVEUOU E To LYOC.
Elval 6€ toog pe tnv dtavuopatikn dtadpopd Tou YEWOTPOPDLKOU VEUOU
o€ duo otaBpuec.

r‘—/—a 2
|
1 I
e T — L — |- — |
4 i
rd [l
r'f,_,,'lr"rgﬁ :
s I ]
A I 1
¥ A — il s s
£ |
] |
L 4
va,
. O OepulKOC AvepOC oOXeTiletol pe tnv oplloviia

Beppofabuida Twv enmEdwWy, EVw N KATaKOpudn
Beppofabuidba dwatnpeital otabepn.
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OQepUIKOC AveMoC N BaAdcola avpa €ival o Avepog mou duoad
TIC OepLveC nUEpPEC, TIC Bepuec wpec (11:00-19:00), pe mopeia
arno tnv Balacoa npoc tnv otepld. O AveHOC auToC Oev Eemepva
ouvnOwc ta 3-4bf (mepimov ta 15-25 km/h).

Elval €va Tomuko ¢dalvOUEVO TIOU yLa Vol cUMPBEL xpelaletal N
Balacoa pe tnv ENpa va elvol o€ eyyutnta.

H awtia mou to mpokaAst eivatr n O€éppavon tng Enpag movu
Bpioketal mAnoiov tn¢ Oalaccog e€avaykaloviac Tov aEPa O€
OItOTON aVOSLIKA Kivnon AOyw tn¢ O€ppoavonc tou.

2tnv oucla dnuioupyeital Bepuiko (BopopeTpkd) xapunAo otn
Enpa evw otnv Balacoa n BoapoUeTpLkn mtiiteon sivat v PnAoTepn.
‘EtoL Aowtov o agpac, OnMwc cUUBOLVEL 0' AUTEC TIC TIEPLTTWOELC,
KLVELTOL QTTO TNV MEPLOXN TwV VP NAWV TILECEWV TIPOC TNV TEPLOXN
TWV XONAWV TILECEWV.
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OL

Baowkee Oladopec petaty OBaAaocoloc avpac (Bepuikov

QVEUOU) Kol LEATEMLOU (ETNOiEC) elval oL €ENC:

H evapén tou Bepuikov avepou tomoBeteital peta twg 11:00
MEPUTOU eV TO HEATEUL ekOnNAwveTOL NON ATIO TIC TIPWLVEC
WPEC.

To pMeATEUL mvEeL maAvTa e otaBepn €vtaon >30km/h evw ot
PUTEC TOU Beppikol avepou dev Eemepvave ta 30-35 km/h.

O Bepuikoc avepoc xpetaletal tnv Bondela tnC NAlodpAveLoC
(0tav n nAlodavela tepLlopileTal LELWVETAL N EVTACHN TOU) yLo
va ekOnNAwBel, evw TO pPEATEUL TOV  OoUVOUOOUO TWV
BOPOUETPLKWY TILECEWV TWV BaAkaviwyv Kol TNE aVOTOALKNG

Meoovyelou.




Pevpatoouvaptnon

Opliletal yLa OL8looTATEC POEC KOl XPNOLUMOTIOLE(TAL YA Vo oXeSLOCTOUV
Ol PEULOTOYPOUHUEC TIOU TEPLYPAPOUV TPOXLEC ATHOOCPHALPLKWV
ocwpatidblwv o€ porn TG omolac OAeC oL WOLOTNTEC €lval otabepeg oto
XPOVvoO.

ATO TNV €€lowon TNC OUVEXELOC: —Z 1+ pV. U =0

Dt

D —
Edv tebsl: D_l: =0 twrtekaw pPV-U,=0

Mndevikn amokAlon nediov, eTUAEYeTOL cuvaptnon U wWoTe va LoXVEL:

U, =Vxy
ou 80
Gy ox

Eav urtapyxel amokAlon o€ opllovtio eminedo ...
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Pevpatoouvaptnon

! I I 5(,” al)y
H cuvaptnon mou LKAVOTOLEL Elval: =, v=""

d( By +5 Lgw)  oF L 0¥
Kot pe aviikataotoon ... gy o ) eyl éx fxdy Oxdy

Epooov n P kavorolet ... tepypadel to nedio
Emednn d=0, tote n €kdpaon xapoktnpiletol amo tnv eélowon
gvBelac:
° dy = &wdx wdy——ﬂd}urudx 0

ax cy
H peupatoouvaptnon XPNOLUEVEL OTO OTL OL OUVIOTWOEC TNG
TOXUTNTOG otlc OlevBuvoelc x,y Olvovial amo TIC MEPLKEC
TOPOYWYOUC TNG OTO CNUELO aUTO.
Ol PEUMOTOYPOUMEG, ELVOL OLKOYEVELOL KOUTTUAWV Ol OTIOLEC €lval
oTIyHLaiot EPATMTOUEVIKEC 0TO SLAVUOUO TNEG TAXUTNTAC TNEG PONG KoL
deiyvouv tn dlevBuvon In¢ ... dy u

dx v
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Napadeiypata — EPWTAOCELG - LOKNOELC

Eotw OTL O PAYLLATLIKOC Avepoc Tveel (a=)30° de&lotepa armo tov
VEWOTPOPLKO AVENO.

Av 0 YEWOTPOPLKOC Avepoc €xeL évtaon (|Vgl=) 20 m/s, va BpeBei o puBudC
uetaBoAng Tou aveuou.

Atvetat n topapetpoc Coriolis f=104 s,

Atmavrnon/Auon

) - 1) -
Apep = _lE; _lEJ l (:P k —= ﬂﬁ i e l'ﬁ‘p o a=30°
pox  poy Yo Mo

- z__(ija_p
Dt oS
P _{gp}sin() - =

Vp|=p-f-|Vg

24/11/2025 National and Kapodistrian University of Athens 68



Atmravrnon/Avon ....

:%It/:—(%jp-f-wg‘-sin(a):—f-‘Vg‘-sin(a)

DV__ 4 . oy _ _1n*4 l__ S m
== =-10"-20 sin(30°) =-107-20 =10 AZ
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Napadeiypota — EPWTAOCELG - LOKNOELC

1. Bpeite to péoco U oc twv Loofapilkwv otaBuwy, 1000, 925, 850, 700, 500hPa.

Aidetal:
F
Az=RTIn—.
0
2. Exkdpaote TI¢ €€lOWOELS TNG Kivnong o€ 0daLPLKEC OUVIETAYHEVEC, BewpwvTtag OTL T

4,

X, Y, Z avtikaOiotavrtat ano ta r, ¢, A, OTou r n anoctacn ano To KEVIpo TS ng, ¢
TO YEWYPOAPLKO TTAATOC Kol A TO YEWYPAPLKO UNKOC.

Ekdpaote TI¢ e€ELlOWOELC TNG Kivnong o€ LooBaPLKEC CUVTETAYUEVEC, BewpwvTag OTL
Ta X, Y, Z avtikaBilotavtal amnod ta r, y, p, OTou p n KATakopudn cuvioTwod.

Bpeite otL N €€lowon tTng opl{ovtlag Kivnong tou agpa ivat:

DU, | . -
T:?;?HP“J%KUH



5. Bpeite otL n e€lowon ¢ opllovTiag Kivnong Tou aEpa OTav aUTOC Bploketal oe
UOPOOTATLKN LOOPPOTILAL.

6. Oewpeiltal €va atpoodalplkd cuoTNUA TO omoio €xel {wn Ko NUEPQ, EXEL
opllovtia taxutnta 2m/s, opllovtia £ktoon 100x100km? kat katakopudn £KTOON
1km, epdaviletal o eva yewypadlko onpeio (y. mAatog 45° ) €xel mukvOTNTA
1kg/m3 kot katakopudn dtadopad micong 10hPa. (1hPa=102Nt/m?). Mpate TIg
g€LOWOELC Kivnong Kal avaAUoTE TIC SLooTACELS KABE Opou.

7. Artobeifte O0TL 0 YewoTPOodIKOG Avepog Umopel va AaBeL tn popodn:

- ug- »
Vg—?k:n:ﬂz

N tn wopdn:



ZEKLVWVTOC ATTO TO YEWOTPODLKO AVENO, amodeifte OTL 0 OEpUIKOC AVELOC
Slvetal amo tn oxeon:

av R~ -
[ ===k xVT
ap p
ZEKLVWVTOC aTto TNV €€lowaon cuvexelag o popdn Euler:

—_—

a—‘ﬂ+?-(pﬂ)=t}

Gt

Bpeite tnVv €kdppaon tng oe popdn Lagrange.



Thanks for your attention!

Prof. Mic.6Gr.Vrachopoulos

#7% HELLENIC REPUBLIC

i_ National and Kapodistrian
‘0%, University of Athens

EST. 1837

TEAOC KE@OAQiIOU
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Napadeiypota — EPWTAOCELG - LOKNOELC

TLovopadeton evepyn Bapitnta;

Arntavtnon/Avon

H duvaun ava povado paloc mou avadepetal we Baputnta n evepyn PBaputnta
QVTUTPOOWTEVEL TO SLAVUCOHATIKO ABpolopa TN PAYHATLKAC BapuTtikig EAENG g*, Tou
EAKEL OAOL TOL CWHLOLTOL CUYKEKPLUEVNC HAoC TTPOC TO KEVTPO TNE palac tng 'g, Kat piog
dawvopevnc SUvapung MOAU LKPOTEPOU UEYEBOUC , Ttou KaAeital duyokevtpoc Suvapun
Q%R,, omou Q eival o pubuog MepPLoTPodiG TOU CUCTAKATOG CUVTETAYUEVWY OE OKTLVLO
ava dsutepoAento (s1) kat RA slval n amootaon amno tov afova meplotpodnc. H
duyokevtpoc Suvapn telvel va ekTpEPEL OAA TAL CWHATA TIPOC TA £EW ATTO TOV Afova TNC
TAQLVNTLKA G TLEPLOTPOPNC.

H pabnuatikn ékdppaon ival:

gFe=g +£1:R__,



Na neptypadel n Suvapn Coriolis.
Tu etva n napapetpoc Coriolis;

Artavtnon/Auvon

Eva owpa to omoio Kweital pe tayxvtnta V oe enimedo kdBeto otov afova
nepotpoPnc tng Mng O€xetal pio emutAéov ¢alvopevn duvapn, mou KaAeitol

duvaun Coriolis: i
— 20 = F

H ouykekplpuevn duvapn €xet dStevBuvon kKABeTN tNG Kivnong kal popd avaloya pe
™ Popd nmeplotpodnC TOU CUCTHUATOC.

AnAadn, €dv to ocvotnua TepLoTpEdETOL avtiBeta e Toug HeiKTEC TOU poAoyLlou
(aplotepootpoda), omwe n Fn, n duvaun Ba €xel popa mpoc ta defla tnG Kivnong
TOU CWHOTOC HE Taxvtnta V Kot avtiotpoda.

H &uvapn Coriolis emdpa povo otn dtevBuvon tng Kivnong kat odeiletal otnv
neplotpodn tng ne.

Ovopaotnke pog TNV tou Gustav-Gaspard Coriolis, evog FaAAou emiotripova, mou
10 1835 tnVv nepleypaPe pabBnpatika.

Otav ot Oduvapelc kol oL KWAOELWG oavamopiotavtal oe odalplkd ocloTnua
OUVTETAYMEVWY, N opllovtia cuvioctwoa tng duvaung Coriolis pogpxouevn amo
optlovtia kivnon V divetal og Stavuopatikn popdn:
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Otav oL Oduvapelc kal oL KWWAOCELC ovamopiotavtal oe odalplkd oclotnua
OUVTETAYUEVWY, N opllovtla cuvioctwoa tng duvapung Coriolis mpogpxopevn amo
optlovtia kivnon V divetal og dtavuopatikn popdn:

F. =—fkxV Ornou: ,f'=2ﬂff#{¢]

Kal armoteAel tnv mapapetpo Coriolis, evw k eivat to povadlaio dtavuopa kabeto
otnv opllovtla emidAveLa TNS KIvnong He BETIKO POCN O TIPOC TA TIAVW.

To ¢ avtiotolxel oto yewypadlkd mAdtog, evw to povadiaio diavuopa k eival
napaAAnAo otov afova mePLOTPOPr G LOVO KOVTA OTOUC TTOAOUC.

H duvaun Coriolis avédavel ano tov lonuepvo, omou €xeL TR UNbEv, TPOC TOUG
TLOAOUC, OTtoU Kol AapBAvel tn HEyLoTn TR 2QV.



Na 600¢i 0 oplopog tng duvapng Bapofabuidag otic 3 HLACTACELC.

Artavtnon/Alon

Mo TG TPELC HLALOTAOELG TIPOKUTITEL N YEVIKA popdn tng duvaunc Bapofabuidag:

=—l£f—lﬁj l{pﬂ — -~ =—l?p
0

Qpcr 2 i =T

2 OX 2 ) 2 CZ

H duvapun BoapoPabuidac £xel popa avtiBetn amd to avuopa tng Pabuidag
niiteonc (avadeAta), O6nAadny katevBuvetalr amd TIC vPNAOTEPEC TPOC
XOUNAOTEPEC TILECELC.

Eniong n woyxupotepn PoabBuidba mieong Oivel kal oxupotepn Suvapn
BapoPabBuidac.
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Nwc uropetl va ekTinOet n Suvaun Bapofaduidac ano
TOUC YAPTEC LCOBOPWV KOUTTUAWV;

Anavinon/Avon

H &Uvaun BapofaBuidbac umopel va ektipunBel amod toug xaptec LooBapwv
KOLLTTUAWVY OTOV €LvalL YWWOTEC OL ONMOOTAOELC METOEL TwV LooBapwv pe Baon tnv
TIOPOKATW TIPOCEYYLOTLKI) OXEON:

o 1o AP
va| - An

ormou Ap eivat n Swadopd petatl Svo Sladoxikwv wofapwv Kol An egival n
opL{OVTLA ATTOOTA0N TOUC.
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T eiva n Suvaun TeWBAC;
Meyxpt oo Uoc n dSuvapun TeLBNc Oswpeital avaAoyou
LeVEOouC UE TIc AAAEC SUVAULELC;

Anavtnon/Avon

Avaloya pe tn duvaun BapoBabuidbac amodekvuetal mwe n duvaun TPELPAC mou

aoKeital otn povada palac £xel tn popPn:

R

T poz
OTIOU T AVTLUTPOCWTIEVEL TNV KATAKOPUDN CUVLIOTWOO TNE SLATUNTIKAC Tdong, SnAadn tng
Babuidoc tnc katakdopuPpnc petadopac oppng o povadeg Nxm2.
OL katakopudec evaAlayeg opung dpouv ywa tnv €éopdAuvon NG KATAKOPUHNG
KOTATOUNG TNG taxutntac V tou avEUOU.
H BaBuida tnc katakopudnc avapulenc o€ cUYKeKPLUEVO U oC Kal xpovo gfoptatal
amo TNV £vtaon tng Katakopudnc SLATUNONG TOU OVEMOU KOl QO TNV £viaon Tng
TupBwdouc ponc. Mavw armod To opLakod ocTpwua tnS atpocdatpac n duvaun teBc sival
NMOAU HLKpOTEPN amo T duvapels BapoBabuidbac kot Coriolis, evw pEoa O0TO OpPLAKO
otpwpa (mepimouv ota mpwta 1500 petpa amo tnv enwdpavela) n duvaun tELPAC eival
avaAoyou peyeBouc pe tig aAAec SUo SuvAELG.
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Nwc opilleTal N SLatunNTKA TAon Kovta otnv enwdavela the Mnc;

Anavinon/Avon
H dtatpntiki tTdon ts Kovtad otnv enidavela tng Mg £xel popa avtibetn pe tn dopad

TOU SLavUoUATOC TNC TOXUTNTAC TOU OVEHOU Vs Kol Opa avILOTAOULOTIKA OTOV
eTLPAVELOKO AVELO. [NPOCEYYLOTIKA SiveTal armo TNV EUTELPLKA OXEoN:

T.'-' = .ﬁ(_‘ I I-i ]-f-.'

OToU p n Tukvotnta Tou aepa, C, 0 adlaoTatog CUVTEAEOTNG avTloTOONG, O OTOLOG
gfaptatal amo TNV TPAXUINTa TOou €6AdOoUC KOl TN OTATKA €voTABeld TNC
atpoodalpag, ¥ AVEUOU Ko V, n TaxuTnTa Tou EMLPAVELAKOU QVEUOU.
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Na 800¢i n yevikn popdn tng e€icwong tng optlovriacg Kivnong.

Anavinon/Auvon

H opllovtia cuviotwoa Tng oxEong o€ Slavuopatikn popdn Kot yia tn povada
uadag sivad: dv

E=”n;r B o 2N

Omou dV/dt elvat n OALKl TAPAYWYOC WC TPOC TO XPOVO TNG opllovtiag
CUVLOTWOOC TNG Taxutntag piag povadiaiog agplag palag kabwc Kwveitol peéoa
otnv atpoodalpa.

AvtikoBLotwvTtag TNV apee oo tnv (a) kat tnv F- ano tnv (B) mpokUTTEL N yeVIKN
nopdn tnc e€lowonc tng optlovtlag Kivnongc:

A e .
()  ps = —i%i _l%f - li_ﬁj k= ap; = _l?ﬁ’ dV i
B B8R FE £ - —=——Vp—fkxV+F
(B) Fo=—fhxV % B
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Na 600ouUv oL 6U0 O0PLWOVILEC OUVIOTWOEC TOU VEWGCTPOdLKOU
avepou. Mowa ta Backd TOUC XOPOKTNPELOTLKA;

Anavinon/Auvon
| o | o
- s e Vo=
| J oy = ek

[0 va uttapéel IcoppoTTia PETacu Tne duvaung apofabuidac kar tng duvaung Coriolis
0 YEWOTPOPIKOC AvePOC TTPETTEI va TTVEEI TTAOPAAANAQ TTPOC TIC 1I00BapEic, Exovrag decid
TOU TIC UYNAEC TIECEIC aTo Bopelo Huiogaiplo. Kar ata duo nuiceaipia n KukAogopia
TOU VEWOTPOQPIKOU QVEHOU €ival KUKAWVIKA (pofy avtiatpo@n amd Tnv Kivnon Twv
OEIKTWY TOU poloyioU aTo Bopeio HUIo@aipio) yupw atmd 10 KEVIPO XAUNAWY TTIECEWV
KOl QvTioTPo®a, aTrodEIKVUOVTOC TNV UTIAPCn TOTTIKOU €AQXIOTOU QTHOOQAIPIKNAC
TTETNC OTO KEVTPO TWV KUKAWVWY KalI TOTTIKOU PEYIOTOU OTO KEVTPO TWV AVTIKUKAWVWV.
[TukvOTEPN KATAVOUR I00BOPWY 1 I00UWWY CNUAIVEI avATITULN 1I0XUPOTEPNS dUVAUNG
Coriolis yia Tnv €¢iooppoTMON NS dUvaung Bapofabuidac Kar GUVETTWE PEYOAUTEQN
EVTAON TOU YEWOTPOPIKOU QVEUOU.
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