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Study of the effect of ultrasonic waves on the flow of non-Newtonian fluid

in a pipe
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The Relationship Between Average velocity and frequency
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The Relationship Between Average shear rate and frequency

Average shear rate (175}
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The Relationship Between Average viscasity and frequency

£ 1015

Average viscosity (Pa*s)

2 3 a s 6 7 ] 3 10 1n x10¢
Frequency (Ha)

AN 3 ANUFURUSIEnIsanuraede e luves
98 INT9NaRATIRIAY
NAMNA 3 ANUFURUSTENINANUNTA

Usingeennuenilululiaiainganinatsie wui




SYMPOSIUM

ﬂ é?;.%a The 6" PCSHS Science Symposium 2026

e ) - . S .
u ~>  “Driving the Future with Scientific Innovation”

AnuniiauinguesedlvaiAiniinaenaituen il

wusafvosie uazlufiudsuntasluauainud
saridounddluvedlvailoliiunannadudansile
fafiaudieng q aefiddnsndoundefiuansnei
oonly Ineflel@funaanaauiifiauiginia ez
Tveslvadsnsndeunsluganinlunsdildiuna
MnAduiianudsini Sdamalianuviausngl
voslnaiildsunaanaduauigendn Samnamia

WALAINT TWNSANlASUNAINARUANNDAINI

dyunan1svnnaeg

INNITANWITTOLS B9 “NISANYINAVDS

a

paudans lafianeanistnavesvaslunaueuileadiey

€

Y o a

Tuvie” anunsoasuuazeiusenansidele dall
nsneaaddl 1 MsAnwnavesnausansily
Naronisivavewedlraweuilalafoulure
HANISNAABINUIN 8RN LNAVDINIT
naaesiivsiranaaudansileia aﬁjﬁ (8.1 +0.2) x
10 gnurAfuns/Aui drudnsinisinavesnis
ynaoiusosnduidietnyd (8.6 + 0.2) x 10* gnuiad
was/Aunit Tnoasfidfiutuaniy 6.7%
n1sMARRed 2 N15IATIERAINEI NN
vowieIugarufiamslvauuu Fully Developed
HANNTNABINUIT SrUUTIoenwuUliTay
gufisanefiaviliansazans CMC anadudy 10
n3u/ans Inansivaluu Fully Developed lngvas
Tuavylnanield S oulusonanuss 034 + 0.02
lwns/Aundt sediausdluadogiuszana 400 + 40
FaazvilmAnnslnawuusiuidsusazazyinliaig
8129108 17 L0 wgan1dAn1stuanuy Fully
Developed aqﬁ 1.3 +£0.2 URg
nsnaaasii 3 NsAnwInavesrdudansly
ianeni1sivaveswadluausudiladeuluvielaels
nsInaeudsdiavmelusunsy CFD
nan1sVAananuIn Tukuusiassfidlaes
pdusansledaaudinig q wWiluluve azuiuii
Anudiedsvesadlvadieldsunasnadudansily

a o a0 a 2 J v
UANAINUAAN 9 R]S&Jﬂﬂﬂ’mmi’mLLG]ﬂGlNﬂ‘LJE]’e]ﬂI‘U

Tnofleld¥unanaduiiianuiigania axvilsives
Inafiauslunisinafininniinisldsunaainadu
ffarudnini wilalddauuansd1aiuegiedl
Toddey wardnsdeundsluredvadioldifunann
rausansladaiinuiang 9 svilvualduiuduany
anud Sedamalinruminusingluvedlvadiladiuna
nAduANLAgInTT dArnnuniaadsiinia T

ASANLASUNARINARUAINANININ

afuTeHan1sALiue
msiiraudansiladaunsidrluluvesinarh
TiAnusngnsainisanduvesaauluvesiva e
IiAn Velocity Gradient @ualiA11uLAULA DUV
vosluaifiniy arunuanifvevedlrauauile
\fleuuuy shear thinning AaunilaUsnguesues

TyavzuUsuniunusnsdauvasuealva vinbiiledl

'
=

Adudans e dALNS LR bavraIUNsaviN ALY
Gl = 1 v =3 v
niausinguesvestuaiaanasls iuldain

LUUIaadllUsHASY CFD WialUSeufieuwuuingaas

'
A o

niadudansiladaanuinng o azwiuladn Arauiu
dnsaouduunluNNazANTUAINANLDVDIRA UDE
aslalla wagdzdarawiuanuniauingitesnidn

a

wuuinaesiliindudanslelia wazilownevaadn

'
a a

an3uils dwalusedugania Seiilvinaainaduided
aaieing  duldldunnsneiuinnaunadiaztluly
Tuszavanainnssuvuinlugle eo13dasly
Usglominnaaudeduusngnsaidu q Mideatuly
vaslnaiuntielunsifinyssansamnnisaudses
InalusgAuanavnssy
Tunsmaaesaisitlioenuuuyanismaass
Wewssufisunisinavesvesinausuidaladeuly
via Anuuaneavesdnslnadilildunndnetumnn
N wiuane1seg1editedde el eawneinnis
muAudILUsT lifivsen1seenuuunTmaaesiilsl
winnzau n1sasnsinaealily3simunzaly
nsfinwusingnisainisananunilnvesvedlua

shear thinning 31nAAUSans LA




th
HPCSHS
SCIENCE

SYMPOSIUM

AnAnssuUszna

Tasseuatuidngagaasded anyddnih
YOUDUNTEAMYAADAIY 7 LAz LA vadaadail
1505 8uTNeIAIans L WIATUITIYTNY1aY
upsATsIINIY fadvayunulunsinideluadsd
gonemslsafeu ueite s1vsni enansdfivinwm
Tasaanu wanundad dvide Alvanunganeglags
Tunislvmuugid Ausnw uwagliauslunism
T3y n1sasraniuLd bukagnisidoulassenu
Weneans audusegarseiinaenaunuile
wazidumdddaliunaned davinaneun 013159
Usgdmieaufuinisiadl 37inen wasildnd lsauseu
INPINARTPINNTUTIVING IS UATATEITNTIY T
Premdelunisvinideauduiaqassiefuazanting
funasasiildousudsaounanissgifiuesned faaoe
Tmdsla waradvayunisilassauluad i
padsleniduinnnlassuatiul drmdveuey
WA UNATEY ANIATERTNTEAM WazUTEinaAYIA
soly

LONEITE9B

Amaratunga, M., Rabenjafimanantsoa, H. A., Time,
R. W. (2019). Comparison of oscillatory
flow conditions in Newtonian and non-
Newtonian fluids using PIV and high-
speed image analysis. Flow
Measurement and Instrumentation, 70,

101628.

Anand, M., Kiranmai, P., & Garimella, S. M. (2024).
Stability of fully developed pipe flow of
a shear-thinning fluid that approximates
the response of viscoplastic fluids.
Applications in Engineering Science, 19,

100191.

Lambride, C., Syrakos, A., & Georgiou, G. C.

The 6*"PCSHS Science Symposium 2026

“Driving the Future with Scientific Innovation”

(2023). Entrance length estimates for
flows of power-law fluids in pipes and
channels. Journal of Non-Newtonian

Fluid Mechanics, 317, 105056.

Lee, M. W,, Yu, K. H,, Teoh, Y. H., Lee, H. W, &

Ismail, M. A. (2019). Developing flow of
power-law fluids in circular tube having
superhydrophobic transverse grooves.
Journal of Advanced Research in Fluid
Mechanics and Thermal Sciences, 56(1),

1-9.

White, F. M. (1997). Fluid mechanics (4th ed.).

McGraw-Hill.

Asterios, P. (2007). Effect of transverse magnetic

Misra, J.

field on flow separation of laminar
boundary layers plate. International
Journal of Computational Fluid

Dynamics, 7, 487-489.

C., & Shit, G. C. (2007). Effect of magnetic
field on blood flow through an artery: A
numerical model. Centre for Theoretical
Studies, Indian Institute of Technology

Kharagpur, India.

auyne 1am, wag I8N NSUUAS. (2553). ASANEN

ngAnssun1sluavesvaslualutianisina
RUUSIUS U UEULWILMEN. 58NS

FINTIUAERNS, 2, 78-85.





  Q = V / t


  Q


  V


  t

