S

D |
H N
Rd d

UNIVERSITE
DE BISKRA

Université Mohamed Khider de Biskra
Faculté des science et de la technologie
Département de génie mécanique

MEMOIRE DE MASTER

Domaine : Sciences et Techniques
Filiere : Génie Mécanique
Spécialité : Energétique

Réf. : Entrez la référence du document

Présenté et soutenu par :
Sebai chams

Le : mercredi 12 juin 2024

39 < gaill b sad (g5l Guill e sl

silal) dalal)

Jury:

Dr. Abdelouahed ALIOUALI MCA  Université de Biskra

Dr. Miloud ZELLOUF

Dr. Hefiadh HADEF

MCB  Université de Biskra

MCA  Université de Biskra

Année universitaire : 2023 - 2024

Président
Rapporteur

Examinateur



8 8k el dana dasla
A 1 g8l 5 s Tl IS
A Sl gl and

S3ald Xyliag

Q;-}S}&“J‘ 9 e}w‘ HEIRNY
LSS did A
L : el

3

......... :P.@)

D
"N
Rdd

Aaal___a

o
[‘.
.

:dallal) alas)

M‘!"-.\M

2024 (sx12 slaaY) tag

B8N ABlal 53 Caygatll Ll (5L el e Caall

-ds3Ll) 4d

EJ 5w sl O o3l SBgly 3gkes .5
Lol S drslr Tl Bl e A1gl s s

9
Lidls 3 Aol Tl B SBala ki o

2024 =2023 :iasl3 it






ﬁ\My\

K3y da¥ ol sl adly agb) 8 e i) gy Y 3530 wls (sl o
Sl V) dolll £) Sl g ) s daall Sl 3 Sh RPNV ENC 3 lieg acrl

2oy Aoy b el 580 hley Bl § e 3 J e o it ads (Jla e g0 s

e ol 1l el o) ey ) ey (simy ol Y, Ll



Sy S 4K
S5l ale AN iy sl ol Al G ey 5o b Sadly S G,

5 adlay al g o "aske gy o all Bl ) i, Sl olle o (ﬁ;\
S5 e 5] 3 Gosl o S STy Al e 1o ) Al B8l

alin Sodor ol Sl Ly ey o sl e S Gl A28 2 sl S

-

A&K‘:U M)..@j\ r-MB BJQL.:\ \)5) M\J,\X\ J’\JM ACES LS Lﬁ‘)"’\“j G? Ji‘-:\ K



:uaﬁﬁu.\

£ (1956 jghak) agll o 5l 5,8 4115 (1966 e, Alws) 38l BU 53 Gyl ol o o6
G W laxall el e sla¥1 (2338,) 455 (S - a3b ol o Al ot Gl 3l e s0e 5k
Sy Slael Yl R ALY oia 4 (Fluent-Ansys) ayell rfé»\ S| plisia & (o) Vi
(02 JaS) il el 2o el (s am b2l (g5l 3udl) o bt (Re > 500.000) dais )
o L Jolell s 3 Il o o SGRCLL (i) sl Ll Gl sl 0 200 s
UL e sasd) i 38

5 Al skl B b bl (5, el cBail) gy Sl s B 53 gt skl K
L 5 el ) )

Abstract:

The lid driven cavity flow (Burggraf problem 1966) has been of considerable interest for
decades (Batchelor 1956). A number of numerical methods have been developed to analyze
this 2D (or 3D) incompressible Navier - Stokes flow problem. Presently, a finite volume
solver (Fluent-Ansys) will be used to solve this problem. The cases for high Reynolds
numbers (Re » 500.00) will be investigated to hunt the ultimate regime flow. Next, in line
with future trends (as a possible alternative) a number of Mechanics Informed Neural
Network Solvers (MINNs) will be evaluated. While avoiding entering into the issue of

comparison between it and Data-Driven Modeling (DDM).

Keyword: Lid driven cavity flow, High Reynolds numbers, Ultimate regime flow, Finite

Volume method and Mechanics informed neural networks.
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AR

X, ¥
XY

SV
TV

FV

Aspect Racio

pressure, N/m?
dimensionless pressure, P=p/Pu?

Reynolds number Re= U, L/ V

velocity component in x direction [m/s]

velocity component in y direction [m/s]
movable plate velocity [m/s]

dimensionless movable piate Velocity
dimensionless Velocity component in X direction
dimensionless Velocity component in Y direction
dimensional coordinates

dimensionless coordinates

secondary vortex

tertiary vortex

fourth vortex

Greek symbols

\Y

Y

Y
W

kinematic viscosity [m?/s]
density [kg/m?]

streamfunction [kg/s]

: 900! AXB8

dimensinless stream-function W= LIJ/ M where M is masse rate pass the control

volume
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