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COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE: | SPECIALIZATION ELECTIVE COURSE

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: [Fluid Mechanics, Hydraulics and Hydraulic Works

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| No
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1583

LEARNING OBJECTIVES

Learning Objectives

lNeprypapovrail Ta pabnoiakd amoreAéouara Tou Habnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

The course offers the basic knowledge necessary for experimental research and measurements in
Hydraulics. It includes basic theory and relative applications as well as flow measurements in various
experiments at the Laboratory of Applied Hydraulics.

Upon the successful completion of the course the students will

e Have basic knowledge of dimensional analysis and similarity theory that are useful in experimental
research and generally in experimental measurements in Hydraulics.

e Be familiar with laboratory measurements and data analysis.

¢ Be able to design experiments and models of hydraulic works.

¢ Be able to estimate experimental errors.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

Search, analysis and synthesis of data and information using the necessary technologies
Autonomous work

Teamwork

Project planning and management

Generation of new research ideas

3. COURSE DESCRIPTION

i. Dimensional analysis: Introduction, dimensional analysis, Buckingham 1-theorem, applications.

ii.  Similarity theory and hydraulic models: Dimensionless Navier-Stokes equations, characteristic
dimensionless parameters. Similarity theory. Full and partial similarity. Reynolds and Froude similarity.
Theory regarding the construction of hydraulic models.

iii. Measurement of flow parameters: Density, viscosity, stage and pressure measurement in liquids.
Static pressure measurement in the flow, velocity measurement, Pitot tube. Flow rate measurement in
pipes and open channels.

iv.  Error analysis: Experimental error estimates. Statistical analysis of experimental measurements.

v.  Turbulence measurement-data acquisition: Turbulence and response of measurement instruments in
time-dependent flows, spectra of turbulence, measurement of turbulent flow.

vi. Turbulence measurement devices: Laser-Doppler anemometry (LDA). Hot and cold wire anemometry
(HWA). Laser-Induced Fluorescence (LIF), Planar LIF (PLIF), Particle Image Velocimetry (PIV).

vii. Experiments - laboratory exercises:

(A) Flow meter calibration — Friction and local energy losses in pipe flow.
(B) Velocity and shear stress measurements in open channel.
(C) Velocity measurements in a turbulent air jet.
(D) Turbulence measurements in a heated jet.
(E) Drag coefficient of a circular cylinder in water tunnel flow.
4. TEACHING METHODS — STUDENT ASSESSMENT
TEACHING METHODS: | Face to face teaching
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.
TEACHING MEDIA: | Use of ICT in teaching and communication with students
XpnionT.M.E.atnAidackalia, atnv
Epyaotnpiakiy Ekmaideuan, atnv EmiKoivwvia
IE TOUS POITNTES
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTiké o Tpo1Tog Kai éBodol
o16aoKaliag.

AaAégers, Zepvapia, Epyaotnpiaki Aoknon, Aoknon | Lectures (using black board and 30

[lediou, MeAém & avahvon  BifAIoypagias, | glides) and solving example

®povriaripio, [lpaktikn (Tomobérnan), KAvikn problems in class




Acknon, Karirexviké  Epyaorrjpio, Aiadpaotiki | Laboratory exercises 22
O16a0KaAia, EKTTQIOEUTIKES ETTIOKEWEIS, EKmTovnon (experiments)
ueAétng (project), Zuyypaen epyaciag / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovral oI Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTa KaBWs Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS

epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa Study 18
standards rou ECTS

Processing the measurements 25
and writing the technical
reports (Teamwork)

Preparation for the final exam 16

111
OVERALL:

STUDENT ASSESSMENT: | I. Final written exam: 70%
Mepiypagn g Siadikaoiag agioAdynong II. Assignments (projects, reports): 30%

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiquoppwrikp i Zuumepacuarikn,  Aokipacia
lMoAamAng  EmAoyng, Epwrnoeig  Zovrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EtriAuon
lMpoBAnuérwv, Tpamry Epyaocia, Ek6eon /
Avagopd, lMpogopikn E&éraon, Anuooia
lMapouaiaon,  Epyacmpiakhy  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAbynong kai eav kai ou givar mpooBaaiua arrod
TOUC QOITNTEG.
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-Zuvagn emICTNUOVIKA MEPIOIKA:

Experiments in Fluids

International Journal of Heat and Mass Transfer
Review of Scientific Instruments

Journal of Fluid Mechanics

Journal of Hydraulic Engineering (ASCE)
Journal of Hydraulic Research (IAHR)
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