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XE-B Fluid Mechanics 

Σεχτιον 1: Φλοω ανδ Φλυιδ Προπερτιεσ  

visc o sity, re latio nship be twe e n stre ss and  stra in-ra te  fo r Ne wto nian fluids, inc o mpre ssible  

and c o mpre ssible  flo ws, diffe re nc e s be twe e n laminar and turbule nt flo ws. Hydrostatics: 

Buo yanc y, mano me try, fo rc e s o n subme rge d bo die s. 

Σεχτιον 2: Κινεmατιχσ  

Eule rian and Lagrang ian de sc riptio n o f fluids mo tio n, c o nc e pt o f lo c al and c o nve c tive  

ac c e le ratio ns, ste ady and unste ady flo ws. 

Σεχτιον 3: Ιντεγραλ αναλψσισ   

Co ntro l vo lume  analysis fo r mass, mo me ntum and e ne rgy. 

Σεχτιον 4: Dιφφερεντιαλ Αναλψσισ  

Diffe re ntia l e quatio ns o f mass and mo me ntum fo r inc o mpre ssible  flo ws: invisc id  - Eule r 

e quatio n and visc o us flo ws - Navie r-Sto ke s e quatio ns, c o nc e pt o f fluid  ro ta tio n, vo rtic ity, 

stre am func tio n, Exac t so lutio ns o f Navie r-Sto ke s e quatio n fo r Co ue tte  Flo w and Po ise uille  

flo w. 

Σεχτιον 5: Ινϖισχιδ φλοωσ   

Be rno ulli’ s e quatio n - assumptio ns and applic atio ns, po te ntia l func tio n, Ele me ntary plane  

flo ws - unifo rm flo w, so urc e , sink and do uble t and the ir supe rpo sitio n fo r po te ntia l flo w 

past simple  ge o me trie s. 

Σεχτιον 6: Dιmενσιοναλ αναλψσισ  

Co nc e pt o f ge o me tric , kine matic  and dynamic  similarity, so me  c o mmo n no n-dime nsio nal 

parame te rs and the ir physic al signific anc e : Re yno lds numbe r, Fro ude  numbe r and Mac h 

numbe r. 

Σεχτιον 7: Ιντερναλ φλοωσ   

Fully de ve lo pe d pipe  flo w, e mpiric al re la tio ns fo r laminar and turbule nt flo ws: fric tio n 

fac to r and Darc y-We isbac h re latio n. 

Σεχτιον 8: Πρανδτλ βουνδαρψ λαψερ εθυατιονσ  

Co nc e pt and assumptio ns, qualita tive  ide a  o f bo undary laye r and se paratio n, 

stre amline d and bluff bo die s, drag  and lift fo rc e s. Flow measurements: Basic  ide as o f flo w 

me asure me nt using  ve nturime te r, pito t-sta tic  tube  and o rific e  plate . 

 

  

 

 


