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IIEPIAHYH

H napovoa onoudaotikni epyacia anoteAel pia BLBALOypadIK OVAOKOTINGN OXETIKA
LLE TIG POEG EVTOC KAUMUAWY oywywv. OL KapmuAoL aywyol prmopouv va StakplBouv pe
Bacn tnv popdn Toug Ot TOPOELSEl aywyolg, eAlkoeldelc aywyoug, U-tubes,
OTElPoelSelG aywyoUS KAl TIEPLECTPEUMEVOUC OYywYOUG, OL OTIOLOL XPNOLOoToLouvTaL
o€ TIOAAEG eDAPUOYEG OTIWG N XNKULKA Blopnxavio Kot TPOTLHWVTAL OE OXECN HE TOUG
€VBVYpAUUOUG aywyoUG, AOYyw TNG MPOCOPHUOCTIKOTNTAC TOUG, TNG SUVATOTNTAG TOUG
Va TIOPEXOUV HEYOAUTEPN EMLPAVELD OE OXETIKA WMLKPOTEPO OYKO Kal AOYW TNG
EVIOXUUEVNG HeTadopdg Bepudtntag mou mapatnpeital €attia¢ g eudaviong
Seutepoyevoug ponc. Zto deUtepo kKedAAaLO, YivETAL OLASOTIONGCN TWV LEAETWYV TTOU
€xouv oUAAeXOel, pue Baon tnv popdn Twv aywywv. OL Tapakdtw UEAETEC adopouv
TOOO OTPWTEG 000 Kol TUPPBwWSOELS poéC. O SLaxwpLloPOg TNG pong amd oTpwtn o€
TupBwdn O0TOUG KAUMUAOUG aywyouq YIVETAL e TNV Xprion tou aplBuol Dean kat
e€aptatal onUavTkd and tov Adyo KAUMUAGTNTAG ToU aywyou. Ta cuUmeEPACUOTA
yla Toug eAKoeLdelc aywyoug €del€av mwe n Umapén KAUMUAOTNTAC AUEAVEL TOV
ouvTteAeoTH LeTaPOpPAG BepUOTNTOG OTNV OTPWTH, OTNV METAPBATIKN KaL oTnV TUpPwdn
por) oxéon HE TOUuC €UBUYpPAUUOUG aywyoUg, evw N TPoocOnkn mrTepuyiwv o€
eAkoeldel¢ aywyoug BonbOdel akoun mMepLocOTEPO TNV evioxuon g HETAPOopPAg
Bepuotntac. Opola cupmepdopata Pynkov Kal amo HEAETEC O OMELPOELSE(C
oywyouc, TIEPLECTPEUMEVOUG aywyous Kal aywyoug oxnuoto¢ U kabwg n umapén
KAUUAOTNTOC BeAtiwve TNV petadopd Bepuotntog oTov aywyod O OXEON UE €vav
avtiotolyo euBUypappo aywyo, EVw n TPocbnKn MTEPUYIWV Kal AUAOKWOEWVY NTaV
BonBnTikr. OL TEPLOCOTEPEG EPEVUVEG TIOU XPNOLUOTIOLNONKAV ATAV UTTOAOYLOTIKEG,
KaBwg autn n pEBodog uneployVel MAEOV AOYwW TNE TaxUTNTACG, TNG EYKUPOTNTAG KOl
TOU PEWWPEVOU KOOTOUG mou mpoodépel. H BiBAoypadia mou xpnoiuomno)nke
gpeuvnOnke og Babog yla TNV yKUPOTNTA KAl TNV o€LOTILOTIA TWV ATMOTEAECUATWY TNG.

Né€elg KAeldld @ kaumuUAol aywyol, petadopd BepudtnTag, UTOAOYLOTLKA
PEVCTOSUVAULKA.
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A LITERATURE REVIEW OF FLOW AND THERMAL BEHAVIOR OF CURVED
PIPES

Chotzara Onteta

ABSTRACT

The subject of the present academic study is a literature review on fluid flow through
curved ducts. Curved ducts can be categorized based on their shape into toroidal
ducts, helical ducts, U-tubes, spiral ducts, and twisted ducts and are preferred over
straight ducts because of their adaptability, their ability to provide more surface area
in a relatively smaller volume and because of the enhanced heat transfer due to the
secondary flow that occurs. In the second chapter of the study, the collected literature
is grouped based on the shape of the duct. The following studies include both laminar
and turbulent flows. In curved ducts Dean’s number is used to define the flow as
laminar or turbulent and it depends on the curvature ratio. The conclusions of the
literature review for helical ducts showed that the presence of curvature increases the
heat transfer coefficient in laminar, transient, and turbulent flow compared to straight
ducts, while the addition of fins to helical ducts helps to enhance heat transfer. Similar
conclusions were drawn from studies on spiral ducts, twisted tubes and U-tubes as
the existence of curvature improved the heat transfer compared to a straight duct,
while the addition of fins and grooves was helpful. Most of the studies listed are
computational since that method prevails nowadays due to the accuracy of the
results, the quickness of the procedure and the reduced financial cost. The literature
used was examined in depth for the validity and reliability of its results.

Keywords: curved ducts, heat transfer, computational fluid dynamics
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