BINTEO A POEZ I'YPQ AMNO ZTEPA 2QMATA

BINTEO INA THN EZAPTH2H TOY ZYNTEAEZTH CD AMNO TON APIOMO REYNOLDS A PO™H
r'YPQ AMNO Z@AIPA (KAI ENIZHZ TIA POH I'YPQ ANO AAAA TEPEA ZQOMATA)

Ovopaotia: 34 Re effect on CD

https://www.youtube.com/watch?v=Q5xwk240bIM

2:08 MNapouocialetal n por YUpw amo adaipa Kol yUpw oo CWUN LE 0EPOSUVOLLKN
ouuneplpopd To cwua HE agpoSUVAULKH SUUTEPLPOPA E£XEL SnUloupynBEel amo tnv
OUYKOANGON ULong odaipag ota avavn (oTto eumpoc Tou HEPOC) KoL EVOC ETTLNKOUG
OXNUATOG OTA KATAVTH. To Tiow HEPOC TOU OXAMOTOC auToU €xel SltapopdpwOel maipvovtag
UTIOYPIN KOG TIC YPAUUEG PONG Yia TUpBWSN por) yUpw armod odaipa KoL 0TO OMoio €XEL
npootebel oTeEPedC OYKOG OTO TN A 0TO omoio yia tupPwdn pon yupw amnod odaipa Ba
oxnuatilovrouoay divec (oTpoPiAol) otig omoieg Snuoupyeitat xapunAn niieon. (Adyw tng
Sladpopdg TN mieong aVAPECSO OTA OVAVTH KOL 0T KATAVTN AOKOUVTOL, OTNV MEPLMTWON
TupBwdouc pong yupw amo odaipa, Loxupeg Suvapelg). Avtibeta yia TupBwdn por yupw
amno €va aepoSUVALKO oxnua Sev €Xoupe dnLoupyia EKTETAPEVWY OTPOPBIAWY OUTE Kal
{wvng W8laitepa xapnAwv MECEWV, OTIOTE oL SUVAELG OL OTIOLEC aloKoUVTOL O AUTO lvat
MLKPOTEPEG, Yla TNV TiepimTwon TupBwdoug pong, amo otL o pia odaipa. Onwe avadEpetal
KOlL 0TO Bivteo yLa va SnpLoupyHooULE €va agEPOSUVAULKO CWHA, TIPEMEL VA
TPOTIOTOL|COUE TO KATAvTN (Miow) LEPOG TOU, WOTE VA TTEPLOPLOTEL N SnuLoupyia Svwv Kot
ol {wVeg PE XanAn mieon.

Onwc¢ avadépetal kot oto Bivreo ya pia T tou aptduol Reynolds Re=10°(n omnoia
avtiotolyel og MANpwc tupPwdn por) o cuVTEAEOTNG alePOSUVALKNAG (1] USPOSUVALKAG)
ovtiotaong yla thv nepimtwaon tng odaipag sival Cp=0,5 svw yla por yupw amnod
agpoSUVALKO oxNna (Tou omolou To avavtn pépog Ba £xel oxNua Long odaipag, (Sa pe
QUTNV IoU avadEPAE TIPONYOUHEVWCE) Ba €xoupe pia T Cp=0,04. AnAadn n Suvaun n
orola Ba aokeital amd Tnv pon otnv odaipa Oa eival mapandavw omd Séka GopEg
peyaAUTEPN Ao AUTAY N omola Ba aokeltal 0To avVTioToLX0 CWHA AEPOSUVAULKOU
OXNMOTOG.

4:07 Nopouotaletal n e€dptnon tou cuvteleatr Cp amd tov apltBud Reynolds (Re) tooo yila
pon yUpw amno odaipa, 600 Kal ya pon yupw amd KUAvSpo. (MapatnpoUpe OTL UTAPXOUV
ovtiotolyieg avapeaa otig U0 KapmuAeg). e mpwtn pdaon Oa e€etaotel oto Bivteo n
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nepiMTwon XaUNAWY TLUWV Tou aplBpol Reynolds (Re<1), meplntwon katd tnv onola n pon
gival épriouoa (creeping flow), SnAadn oL Suvapelg adpavelag ival apueAnTEEC O OXEON UE
TIg Suvapels LEwdoug.

4:27-6:04 lNa por yUpw o odaipa KoL yLa £pIOUCa por EXOUUE CUUUETPLO TWV YPAULWY
PONG AVAVTN Kal KATAvTn TG odalpag Kot Sev mopouoLaleTal amoKOAANGCN TWV YPOUUWY
pong Kat dnuloupyia Svwv ota Katavtn. Ot Stadopeg tng ieong mailouv PUikpo poAo otnv
Suvapn n omola AoKeiTOL OTO OTEPES CWUA.

Enioncg (yla €épmovca pon) o cuvteheotng avtiotaong Cp elvat avtlotpodP¢ avaloyws Tng
TLUAG Tou aplBpol Reynolds

AvtiBeta, onwc avadépetal kat oto Bivteo, N Suvaun n onola ackeital otnv odaipa
ou€Avel OTWG UEAVEL N TN Tou aplBuog Reynolds (n avtiotowa n taxvtnta ava
g€étalov e mavra tnv idla adaipay).

Mpaypatt n Suvaun Fa n omola ackeitol amo TNV por) o€ €va. OTEPED CWHA UIMOpPEL va
neplypadel and tnv oxéon:

1
F, =§ch,o(u0)2

'H woobduvapua

FA:%CDA,DUZ

‘Omou p n mukvoTNTO TOu peutol, S 1 A To eufadov tng Slatourg Tou otepeol To omoio ivalt
KAaBeto otnv pon kal Ugn U pia péon Tipr Tou medlou TaxuTATWV JOoKpLA avavtn anod tnhv
odaipa.

Mpaypatn, maipvovtag umoyn Lou OTL yLa TNV epiMTwon €prmouacag pong yupw amnod tnv
odaipa toyxvel n oxéon (PA. kat 4:19 tou Bivteo):

24

c. =<t
° Re

Maipvovtag umoyn pou Tov oplopd Tou aplBuou Reynolds mpokUTtet (ya épmouca pon
yUpw amo odaipa) n oxéon:

F, =6RmJ,

‘Omou W elvol To cuvaptkd LWEEC Tou PpeUOTOU To omoio peél yUpw amod tnv odaipa kat R
elval n aktiva tng odaipag
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6:23 Onwcg mapouotdletal oto BIVIEo, OVTIOTOLXEG OXECELG UE QUTV TTOU TTAPOUCLACTKAY
TpLy, Sev LOXUOUV LOVO YLO £pTIOUCA por YUpw aro adaipa, alld Kal yla €pouca pon)
YUpw évayv aplBuod AWV cwudatwy (ta onoia mapouactalovteal oto Bivieo)

M'evikd LOYXVUEL N oxEon:

C

C,=—.
P Re

Omnovu C eival pia otaBepd n onoia e€aptatal and To oYU TOU 0TEPEOU CWHOTOG (YLa
odaipa, onwg avadépbnke, C=24)

7:31 lNa T tou aptbpol Reynolds yupw oto 10 n pon ivat otpwt aAAd oL £prmouoa Kal
TIOPOUEVEL LOVLUN. 2TO KATAVTN HEPOC TNC odaipag dnuoupyouvtal Siveg (otpoBilot). Itnv
TLEPLOYXN AUTH N Ttieon elval xapnAotepn amod OTL 0TNO UTIOAOLTT XWPO OTOoV omoilo AapBavet
xwpa n por. Mia Stapoépdwaon Tou oXNUOTOGS Yol GUTOV ToV TUTIO PorG Ba EAGTWVE TNV TLUNA
TOU ouvteAeotr ouvteleotn) avtiotaong Cp

10:02 ra Re nepinou (oo pe 10* éxw TupPwdn por He oTPWTH opLakrn oTpada

Ovopoaoia: 8.2 to 8.5 Flow at different Reynolds numbers

https://www.youtube.com/watch?v=vV5cJt3TP7I

0:00-0:0:14 N va £X0ULE CUVONKEC £PIIOUCAG PONG OTNV TTPAEN UIMOPOUUE Va
XPNOLLOTIOLOOUE oav peUCTO AGSL

1:42 Nepypadn twv Suvapewv LEwdoug kal tieont. MNa épmouaca porn (creeping flow) ot
Suvapelg adpavelag sivat apeAntéeg. Emiong otav n pon eivol LOVIUN oL TapAywyoL we
T(POV TO XPOVO UIopoUV va apaAndBouv.

2:39 Onwc Kal yla tnv mepinmtwon €prnuoag pong avapeoa os SUo mAdkeg (pon hele-Shaw)
uropel va Bpebei n avadutikn Abon yla éprouca pon yUpw amod odaipa (elval OPWE EKTOG
UANG). MmopoUv va BpeBolv avaAUTIKEG EKDPATELC YL TO TTESIO TWV TAXUTHTWY, AAAG Kol
yla tnv Suvpan n omoia aokeitol amd Tnv pon andvw otnv adaipa. Onwc paivetal oto
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Bivteo, maipvovtag umoyn Lou Tov 0pLoUO TOU cuvteAeoTh avtiotaong Cp TNV OVOAUTIKA
£€kdppoaon yla tnv duvapn, aAAd KoL Tov oplopo Tou aplBuol Reynolds, pmopw va Bpw tnv
npoavadepBeica oxéon avapeoa oto Cpkat otov ReynoldsC, =24/ Re

3:02 lNa por yupw amnod odaipa kat yia Re=100 spdavilovratl U0 otpoPIAoL oTa KATAVTN

3.42 3to tufRpa tng odaipag to onoio £pxetal o emadr He Toug otpofiroug / Siveg (5nhadn
TO KATAVTN TUNHA) £XOUHE XOUNAOTEPN TIlECT Ao OTL oTA AvAvTn. AOYw OUTHG TNG
Sladopadg Tng mieong Exw pia toxupn dUvapn n onola aokeitalt Adyw tTng porng andvw otnv
odaipa.

4:01-4:25 Otav ol SUVAUELG TNC Ttieon  yivovtal onuavtikeg (BA. 3:42) éxw amokALoeLg oo
v oxéon C, =24/ Re n onoia woxveot ylo émovoa pon

4:32 -5:08 MNa g avapeoa oe Re=1000 kot Re=200000 (yLa TG omoieg n pon sivat
TupBwdnc) To onueio amokOAANGonG TN 0pLOKAC oTRASOC eival otaBepod Kal n T Tou
ouvteheotn avtiotaong Cp eival mepinou otabepry C, = 0.4

5:34-6:08 Mo TIHEG TOu aplBuol Reynolds peyalutepeg amod Re=200000 n oplakn otfada
yivetal tupBwdng koL To onpeio TNG amokOAANGNG KIVeltal mpog Ta KATAvT. Katd cuvénela
n mepLoxn Me thv avoakukAodopia Svwv kal Tty xapnAn mtieon yivetal puikpotepn (BA. 6:08),
OTIWC ULIKPOTEPOC YiveTal Kol 0 cuvteAeoTng avtiotaong Cp (0XL OpWE amapaitnTa Kot n
SUvapun n omola aokeital otnv odaipa)

7:04 H meployr otnVv onoila EAQTTWVETAL N TN TOU CUVIEAECTH QVTLOTOON OTO SLAYPAUUA
Re - CD

Tacoma Bridge

https://www.youtube.com/watch?v=3mclp9QmCGs

1:02-4:14 Anuouppyouvtal TOAAVTWOELS AOyw Tou GOLVOUEVOU TOU GUVTOVIOUOU LETAED
NG oUXVOTNTAC AMOKOAANGCNG Twv Svwv -oTpoBiAwy (Kal TG avtiotoLyng cuxvoTnNTAS TWV
SuvApEewV oL oToleg aiokouvTal amd Tn pon otnv yédupa) Kal tng LBLoouXvoTNTAS TNC
yedupag
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