Jua gall daala
gl i

Slual LSualinng 1) ol Ao Ayginie dadlia did L5l

O3 ol hanad g adaliie

0353 [JIS\J SAdA

b asle fiuale dllu

Sl Al dwaty [l ial) dwaigl)

iy
D) jﬁﬂ\

S A At ) Gl gy Jlas

» 2022 4 1443



-

dadAal)

Jss chime izl pe iee ad)l S Glyal dose sl Cusal
Gl Ao (30 Al Slelin)) o 435 A Bigeas (e snsa G (sl
Ansys—fluent ) maliy alaiial & . oailshul o ddide 280 Clilady A s
-(100Dx24D) s dlos slazl e ESaalina s ¥ lial) dalal (2020 R2

e Dlshal Jsl caengy D=0.01M Lull sda b pxdiesd) lilghnd] i
(8/D=1) dealic daka clows die Ligicaall dnsiall LalaY) Lilall (10 (40D) 2ny

ALl uas Gy (L/D) cpiilglans¥) oo £V ddlsall juss il Al
Gy oY) Jea baall g e (G/D)dssially opilshal) Gu Asenll
dsa bl ang Hll clady L oilsha¥) o 4Sualnag y¥1 glls lalsal
SlSiay Gilshaa) Joa Glalsally gl aisis iginall dapiall ey Giilghans)
0539 (oilshan) mhau o 39Kl JlaitV) Jaliiy (adlly ) daSaalinng 1 (g5al
Ol ) SIS (e calalgall

O AL degiasall Clilsha¥) Joa badall Hhls asmg pae il cuy
Gadll il e Loyl WIS Gmilghal) Jes Jaicall Lo faug dgied) dssiall
(L/D=1,1.2,1.5) oylshul! 530 s Gl Al runily Ao giceal) dealidl)

Slo bl delee J238 Dgiall dagiiall e darcall aojsl Al Ll
gl gise vo Al dad il ) (midig olphal) adse go L) LS dasiall
das e @lalsall (1,3 dag Y LS (lal) slanl Laxi) LS Ly ol &8 (J5Y)
O el )y LalS cilalgall ayd Tawg candally (il (G/D=0,0.2) 552
Lot e TV &ilshac¥) (e calalgall Cayd avmy WS cdagicaal) dssieally (piilshac)
Aaudall mealy b i) Cing o(G/D=0.5) duasec 3sad dausy (L/D=2) Liadl dilusa
Agiall Aagiall (e Tas Lujilly Ll Gilsha] GV s e dogival) Lealial



University of Mosul

College of Engineering

Effect of Plane Boundary Layer on the
Aerodynamic Forces of a Cross Flow Around
Two Cylinders

Muhammed Rakan Thanoun

M.Sc. Thesis
Mechanical Engineering / thermal Engineering
Supervised by

Lecturer

Dr. Ammar Younis Al-Rawy

2022 A.D. 1423 A.H.



Abstract

Numerical simulations of a steady, non-compressive, turbulent
two-dimensional flow around two circular cylinders placed horizontally
in tandem at different heights from a flat horizontal plate and at
different horizontal distances between the two cylinders were carried
out. Ansys-fluent 2020 R2 program was used to analyze the
aerodynamic results within the dimensions of an arithmetic field
(100D x 24D).

The diameter of the cylinders used in this study is D=0.01m, and the
first cylinder was placed at a distance (40D) from the leading edge of
the flat plate at a boundary layer thickness (3/D~=1).

The effect of changing the horizontal distance between the two
cylinders (L/D) as well as changing the vertical distance between the
two cylinders and the plate (G/D) on the pressure distribution around
the two cylinders, the shedding of vortices and the aerodynamic forces
on the two cylinders was studied. The results included the distribution
of pressure around the two cylinders and on the flat plate, the
distribution of velocities and vortices around the two cylinders, the
components of aerodynamic forces (braking and lifting), separation and
stagnation points on the surface of the two cylinders, and the shedding
of vortices from both cylinders

The results showed that there is no pressure symmetry around the
cylinders placed near the flat plate, and the pressure symmetry around
the two cylinders begins as we move away from the influence of the
plane boundary layer for the ratios of horizontal distance between the
centers of the two cylinders (L/D = 1,1.2,1.5).

As for the pressure coefficient on the flat plate increases as we
approach the location of the two cylinders and decreases to its lowest
value at the location of the first cylinder and then gradually increases as
we move away from the direction of flow. Also, there is no shedding of
vortices at a gap ratio (G/D = 0,0.2) Between the two cylinders and the
plate, the shedding of the vortices begins as the gap between the two
cylinders and the flat plate increases, as shedding of the vortices from
the first cylinder occurs at a horizontal distance ratio (L/D = 2) &
(G/D = 0.5). The results showed a clear effect of the flat boundary layer
on the cases of the two cylinders near and very close to the flat plate.



