http://mechanics.journals.modares.ac.ir

e s 6 a3 ols alxe =
Ut ke eS| i %

AN/ ol o &

C
'
&

FY-Y) (oie 1WA oyl ) o)l 1Y 050

Je Luzmo 50 Ob 2 SN 398 S30e 9 (kb duslxe
SR 0 dwid b

v L .Y . B e L
sy ias o allols ple & (5185 (puns

39,0l g,0ld  Jaio ol (SolSe waige 0aSiisls Loliwl )
05,0l 039,0L0  saiio olRadls (Sl waige 0aSLiily ¢ gwlis IS semiils Y
59,0L0 g alh  Jais ol (SLle pwdige 0SSl )l ol IS (ggmeiils -F
nazari_me@yah00.com ¥#YA3A0VFY iy Bgdio 9,0l

G N5H S s 9 00 &Ll S5 Slge 15 (6043585 g pS drsline 5 ldio 05 I LAl g5 Tl (gt (nl 50 —ouaSey
ahhis lils Jodsin lasws (g5l Jow oz bl anain Cul 0als aule (go0s 5 (Lo Ojso 4 e dain b Jodseis oole SO
oas ooliiwl axly Joluw poaie 5l cae (o5l Joe cga 33laid,S 15 b > 4 Cod (58508 O yg0 4 o] GladLl g a5 ol o po
@ icwlio slagilwosls 5l u b, 2 oSl O¥olee .l ool Jol> G 3590 Jame (b, sliwly Jo S cpl 1SS g T ol b g
Lgl.(boc‘b g Sdeay el 0wl Cewddy ‘J:z.l;u S o> o 6fw¢5m oo 6‘)‘.’ T eb 9 I PRV J> ‘_SL.l;u O yge0
(so3e Jo 5l ol b wlidie 5JUT 5 eolatul b copimon ool 48,5 15 Llog 3550 s (6338 O ygo 4 (5 dudeis dlives o 2Kiulo;]
Adloo Vb la oo liee 50 (ogas 4 @l canlio (ldail (glsT a8 S0 50 (o gus ) Lol 8,5 18 Emy 0550 sk 90

ose U ool o e sl 5a0UT U550 G s piydai 10y §lguanls

Analytical and numerical calculation of flow permeability
in a porous medium with square cross section
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Abstract- In this paper, the normal flow permeability of an ordered fibrous structure, with square cross section is
determined analytically. Porous structure is represented by a “unit cell” which is assumed to be repeated throughout the
media. The selected unit cell is the space between four cylinders with square cross section. The analytical solution leads
to a closed form equation for normal permeability of porous media including the geometrical parameters. Due to lack of
experimental and analytical data for fluid flow through square cross section structures, a numerical study is also done
and the obtained results are compared with the analytical solution. Moreover, a suitable scale analysis approach is
employed to estimate the permeability of the fibrous structure. The presented method can predict the permeability of
fibrous media, especially at high porosity. The present solution is successfully compared with the existing model in the
literature over a wide range of porosity.
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