169-161 oo 9 o lesis 15 093 1394 HIT () Siilfo wIigo dlxo

93 ol dolinle =

—5; =

Y ’ = i =

OV 30w S0 (wigo = & -
=L1\=

mme.modares.ac.ir T s

OF ddsdd Cs g 99 Ol (S6 0990 Db mbo cwbro Wl (Gous w) g
3@#0&&4‘3633‘)334}4“‘*2&4)40@&“..\.m‘lcﬁlé.uags.\udm

39,05 g ,mls o8l (Sl wdige (6,5 (ool -1

39,05 g ,mls oSl (Sle wdige «ybutily =2

39,05 g ,mls oKl (Sl wdige Lokl =3
mmshahmardan@shahroodut.ac.ir 3619995161 s, oo ogymls *

B> Jle Ol

Jol8" imgh dllas
1394 cuigus) 20 icél o

1394 530 5 i

L)" 2 sl 00 d.a.>|.))4 wﬁya 4\a.l>o C&)m ]a.w}ua » ul.w)l LSL’ Og)b ‘_;‘QL?DO é:Lo Caolus ul/u‘ Sds ) & M L)’I )9
Wlo Jlws 32 3)lg slogyss Sl oad odlitl (b g WSl SYolae Jo Canr (poide aSd Hadbst e (o338 gy 5l Limg}
J> 5 Lol 1Sl cYolee 4y jgaboge e B9y SeS A o 4 Jlow 93 550 Bk jledlg (slagys g Jhaw 4 oo Bl jles)ly (slag 1394 3,0 24 1ol 3 41}

ol ox ozl ol (g5l e cas o gyl Jho g ond 48,3 a3 St YleSiwg Jw SO lgied weSge pitmed Lilosds 55y ks
e J b b ojlul 4 PCL asl Colbus a5 wibl o 5l Sloj wsSse adsd cus o o yidis dd oo i 8aio0 oyl ol ey 4Sud = ygabogé e b9,
Coyw yidlS cel wsSee Y Culus Lili8l ioed g OT 2ol jlade I PCL &Y culsws jials b ilsél Ll sil 6 mp S 9o a5 sy

I > e 5 Sl ol (52 e Sty s S 6 23 g0 (5 e S 33,5 e 50 ol gl
b5 35 By asSn 5 POL (oladonl colsis Lialbl cledy osSon s ey il 5 1S a sl |y usSon 4d55 oty ide
gl Joe

D90y ¢ oS 90 AL g g Cams LS L (g5 o

Numerical investigation of the effect of ASL depth on the mucociliary
transport

Mohammad Hadi Sedaghat, Mohammad Mohsen Shahmardan*, Mahmood Norouzi, Mohsen

Nazari

Department of Mechanical Engineering, University of Shahrood, Shahrood, Iran
*P.0.B. 3619995161 Shahrood, Iran, mmshahmardan@shahroodut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper
Received 10 May 2015

Accepted 21 July 2015

Available Online 15 August 2015

In this paper 2D numerical model is used to study the effect of depth of airway surface liquid
(ASL) on the mucociliary transport. An immersed boundary-lattice Boltzmann method is used to
solve the momentum equation. In this study mucus is considered as the viscoelastic fluid and
Oldroyd-B model is used as the constitutive equation of it. Immerse boundary method is used to
study the propulsive effect of the cilia and also the effects of mucus— periciliary layer interface.

Keywords: L. . .

Immersed boundary-lattice Boltzmann Our results show that mean mucus velocity is maximized when the PCL depth is equal to the
method standard value of it, i.e. 6 um. By increasing or decreasing the depth of PCL or increasing the depth
Muco-ciliary transport of mucus layer, mean mucus velocity is reduced. Our study also shows that mucus viscosity ratio
QSUL(:Sgpth can play an important role on the muco-ciliary clearance. It means that by increasing the

Newtonian part of mucus viscosity or by decreasing elastic contribution of the mucu, mean mucus
velocity increases significantly. So reducing mucus velocity results from changing ASL depth can
be completely modified by increasing the Newtonian part of mucus viscosity.

Oldroyd-B model
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4- Immersed Boundary Method
5- Delta function
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1- Periciliary Lliquid (PCL)
2- Mucus
3- glycoproteins
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