Pathumwan Academic Journal, Vol. 12, No. 33, January - April 2022: 1 - 15

=] a A A A v = = d'd '
NMIFANHIDNHENAVOIAIMNTIHALADAUASANHUSNIIAVVOIHIA0ALadAUANNNHNAND
a\ = A A U
‘W'é]ﬂﬂﬁi?»lﬂﬁ‘l“r‘iﬁliﬂﬂﬁzmﬂ‘lnﬁ!‘lmﬂ?lmﬁll
The Numerical Investigation of Blood Viscosity and Arterial Stenosis Characteristics on

the Flow Behavior
d A A 1 [ Qd v 2 U ;3,*
BENUUN 193gDNA’ WIFANA SAaly’ naz Mssrun Uszmaian
a a 4 a a 4 a [}
'MAIFIIAINTIUATOINALALMITTUDINA AUSIAINTIUAENS urnIneaoma luTlasnszaounal
WITUATIMEID UVIINATIN UALED NFANNUKIUAT 10800
MAIFIAINTIUIATOING AUZIFAINTTUATAT UHIINFITITUAANS DuunrialoTu
BUNOAADINAN 1INIAUNUFIT 12121
3 a a a = 2 9 a 14 o =) [
a191331enssul Tasinlinasdunedon anzdemnssumans daonimea TuTaguynuiu
u 2339 v Ay NFINNLMINAT 10330

Email: p.tatchsnok@gmail.com

Chayanon Serttikull, Phadungsak Rattanadecho’ and Tatchanok Prapasawats’*
1Department of Mechanical and Aerospace Engineering, Faculty of Engineering,

King Mongkut’s University of Technology North Bangkok, Bangkok 10800, Thailand
*Center of Excellence in Electromagnetic Energy Utilization in Engineering (CEEE.), Department of
Mechanical Engineering, Faculty of Engineering, Thammasat University (Rangsit Campus),
Pathumthani 12120, Thailand
3Department of Petrochemical and Environmental Engineering, Faculty of Engineering,
Pathumwan Institute of Technology, Bangkok 10330, Thailand

Email: p.tatchsnok@gmail.com

UNAAEo
a o Y dy o =} = Lg A Y o A a
i']fJﬂuTﬂfJﬂ‘U‘Uuu%ﬁuﬂWﬁﬂi%ﬂﬂﬂl@\‘]ﬂﬂwﬁu{vﬁl@ﬁLaﬂﬂlmgwuﬂ‘ﬁu1ﬂﬂﬂ1'§ll‘ﬁaT]iJGIfJWi]ﬂﬂﬁﬁll
A A = a A a dal o A 9 =} ax A
ﬂﬁvl“l’i‘ﬁsllfNLaE]ﬂﬂ']Elﬁluﬁﬁﬂmﬁ@ﬂllﬂ\‘]i’luﬂwmﬁﬂﬁ'ﬁiJ“VlNﬂﬁ“Vl!ﬂWUuﬂ‘Uﬁﬁﬂﬂlﬂ@ﬂjﬂﬁlﬂﬁi%igmﬂﬂﬁ‘ﬁL“IN
% a A a =1 ] 4” d' Y o A d'
AV u,azwmimmﬁ"lwaéummammumimuﬂumuwuwﬁm@mmi"lwawaamaaw 50%, 30% uag
2o o a ~ A A A (A A Y
15% uaﬂmﬂummmnﬂiaumﬂuwaﬂszmummmmwuﬂmmma@mﬂaauuﬂaﬂumm@ﬂm

@ a o { o J < @ Y
Tsawvnunuyanalng dualsiiimsdne 1aun gumanuE auuanuay uazdasuRouveddon

Research Paper Received 29 November 2021
*Corresponding author Revised 20 March 2022
Accepted 28 March 2022



a

venuun 193g30a nazamy / 13533 M5UNNTU TN 12 iU 33 w51 - mieeu 2565

Q

ma“luwaamﬁﬂmmmaamummﬁmmﬁwﬁ’maamﬁammq Lﬁﬂﬁﬂ”ﬁm”ﬁﬂﬂﬁ@ﬁ"Il,ﬁi’]u"llﬂxuaﬂﬂﬂ1ﬂ‘lu
A A o [ a = 1 j‘ A Y o I 1 Yy a
NADALADANA UL UINDULNANITAL wmwmiaﬂwumwmmmi"lwainﬂ 50% 111 15% danalviu lemdina
v Y v v Y
m3 luagaduiindu 20 % wenaniianuaunielurasadeadunuIu 4 MBnAI SI1HMTUNMTATIVADL
v o a SN Y o ~ < a
ﬂ’ﬂllgﬂﬁﬂﬂ“Ui’NLLU‘LIi]”IﬂﬂQ‘V]Nﬂﬂl@lﬁ”lﬂﬁiul,m/l"lﬂ1§l,‘]_ﬁ8'ﬂmEJTJET‘L!"I?J?’YJHJLi’JLLﬂgv\li]G]ﬂiiiJﬂ"lillﬁﬂiu

! [ a { A : R v JIda o a
Wa@ﬂlﬁﬂﬂﬁ]lﬁ)ﬁllﬂ"li‘].l”lfl‘W"lﬁﬁﬂﬂI?JmaQ1u'J EJﬁLﬁfJ'JGﬁ)@Q %QW‘U’N‘VNNQﬂ‘W‘TJL“]f\W]”JLﬂ"IJLLﬁ%Wf]@]ﬂii?Jﬂ"Ii

=\ YA Y v a3 1 =
"lwaumm%amamazaamamﬂmﬂuamm
o o = A = =S = a a o o a 4
Aangy: mﬂwammmaﬂ; NADALADALIAN; NADALADANL; TELUIUITIVIAAUAY; LHUVINDINNAUAFTANT

Abstract

This research article presents the effect of blood viscosity and flow cross-sectional area on the behaviors
of intra-arterial blood flow and mechanical behavior on blood vessels by using numerical method. The effect of
arterial cross section area at 50%, 30% and 15% on the Newtonian blood flow were considered. In addition, the
effect of blood viscosity variation, which in diabetics and in normal, on the flow behavior were also compared. The
parameters such as velocity, pressure and shear rate within the arteries were studied. As considering the shear rate
inside the arteries before stenosis, the results showed that the decrease of the flow cross-sectional area from 50% to
15% resulted in the likelihood of clogged arteries 20% increase, and the pressure was also raised 4 times. For the
mathematical model validation, the velocity field and flow pattern in the bypassed arteries from the previous
researches and from this research were examined. It was found that both numerical results and the flow behavior

were adjacent and consistent.
Keywords: Blood flow; Arterial; Newtonian blood; Aortic stenosis; Numerical method; Mathematical model
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