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FOREWORD

The 6" Annual Basic Science International Conference (Ba®16) had been successfully
held on 2 — 3 March 2016 at Atria Hotel, in Malamggonesia. The conference theme this
year is Enhancing Innovation in Science for Sustainable dlmymernit The conference is
aimed at promoting scientific research activitieg fiellow scientists in Indonesia and
overseas, in the hope of building and strengthenmegworks and collaborations.
Additionally, the conference is also designed tmdprexperts as well as students together
from different disciplines related to basic sciesjcéo stimulate the formation of new
collaborations. So, it is an event where new gdimaraf scientists will coalesce with the
senior and experienced ones.

We do thank all participants for their contributedks, the keynote speakers, as well as the
invited speakers for coming and sharing their kmolge with us. The presenters actively
contributed in sending their articles to be pulddhn this proceeding. We also thank
Brawijaya University and Faculty of Sciences intgattar, the organizing team from the
Department of Mathematics, Faculty of Sciences,wijaya University, as well as all
members of the scientific committee.

We are delighted that the proceeding of tH® &nnual Basic Science International
Conference (BaSIC 2016) had been completed. Ithisak containing papers that had been
presented in the BaSIC conference. Moreover, ttieles in this proceeding are divided into
a breath of the conference subjects of Materiaker®® and technology, Science and
Technology Education, Environmental Science andhiielogy, Molecular and Health
Science, Mathematics, Statistics, and Modelingrumsentation and Measurement, as well as
Energy. The proceeding is aimed at collecting dmatisg any useful information that had
been gathered during the BaSIC conference.

The editorial team has made some editing and dwreneeded in some cases. Most of the
editing correction are conducted and concentratdtie organization of the paper based on
the guideline and the language. Some figures ahtegawere corrected, and placed
accordingly. In addition, the language is the mwse-consuming work; hence on behalf of
the committee we apologize for the late publistohthis book and for any inconvenience as
a result of the delay.

We give our gratitude to the reviewing and editiegm for their hard work and for making

the publication of this proceeding happen. We agfaamk all participants and presenters for
the kindness to be part of the BaSIC conferencehtye the readers of this book could gain
new knowledge, information, and idea for a reseaant further research collaboration,

particularly in the topics or subjects related &sib sciences.

Best regards,

Achmad Efendi, PhD
Chairman of BaSIC 2016




WELCOME MESSAGE

On behalf of the Dean of Faculty of Mathematics Aladural Sciences, we are very pleased
to welcome you in the proceeding of the Sixth ArnBasic Sciences International
Conference 2016. This proceeding is one of theiwoation for the conference. Based on
these papers, hopefully more collaboration camlieied or should be followed up.

| would like to express my gratitude to all of t@ntributed papers, also keynote and invited
speakers. Many thanks also goes to the reviewersheneditorial team for the big effort in
supporting this proceeding.

Last but not least my big appreciation to the stgeand organizing committees, in realizing
this proceeding.

Faculty of Mathematics and Natural Sciences,
Dean,

o

Prof. Dr. Marjono, M.Phil.
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Abstract — Micropolar fluid is non-Newtonian fluid type Witmicrostructure. Micropolar fluid
support body couples and exhibit microrotationdé@t. The MHD is study about the motion of
electrically conducting fluids under magnetic field his research is about unsteady MHD problem in
micropolar fluid through porous sphere at stagmapioint. The MHD effect in micropolar fluid is
influence of magnetic field on the microrotationathalso affect the motion of the fluid. The
microrotation characteristic that has been taketo iaccount is the attribute that distinguish
micropolar fluid model from others. This researchswdeveloped from a mathematical model of
MHD boundary layer flow in micropolar fluid. Micragar fluid flow that influenced magnetic field
evokes boundary layer. From the boundary layer éorra dimensional governing equation, it was
continuity equation, momentum equation and angolanomentum equation. Then the equation is
transformed into non-dimensional form and simitiaequation. The similiarity equations are solved
numerically solution by Keller-Box method. Numeticasults obtained, used to observe the influence
of some parameters: magnetic parameter, micropal@meter, and porous parameter of the velocity
profile and the profile of the microrotation. Thesult of numerical solution that the velocity plefi

be increased along with magnetic parameter incdeab®reover the velocity decreased when
micropolar parameter increased. When porous paediritetreased, the velocity profile decreased but
the difference not significant. Profile microrotatiincreased and changed with increased micropolar
parameters.

1. INTRODUCTION

Fluid is a subtance that has the ability to chastggpe when exposed to a continuously shear sttggdsTwo
types of fluids are Newtonian fluid and Non Newtmifluid. In mos real cases, fluids cannot be ea
modeled as viscous fluid under the Newton’s lawnotion or by the NavieBtokes equations. Generally, i
fluids that do not obey the Newton'’s law of motiare classed as non-Newtonian fluids and microghlat is
one of them(Hayat et al., 2009). Example of non-téenen fluids is micropolar fluid¥he theory of micropol:
fluids developed by Eringen [4,5] has been of mintérest because it can be used to explain thexctaaristic:
in certain fluids. Micropolar fluids is fluids withmicrostructure.The micropolar fluids are theoretica
represent fluids that contaiigid randomly oriented particles with their owndamicrorotations, suspended i
viscous medium. In the micropolar fluid, rigid peels contaied in a small volume element can rotate a
the center of the volume element described by ticeomotation vector [6].

Due to its importance, we conduct a research aimieropolar fluid. In this paper will be discussdabat the
unsteady magnetohydrodynamics boundary layer ftomicropolar fluid past a porosphere. Boundary lay
is a thin layer which is near the solid surfaceseauby the viscosity of fluid flow on the porousdiuam. The
equation is built by boundary layer theory whicdin be called boundary layer equation. By considethe
MHD effect on micropolar fluid, this paper alsodiss the influence of magnetic field on the mictationand
magnetohydrodynamics effect on velocity profiles.

2. METHODS
2.1 Procedures

The governing equations are developed by continaiipservation equations of linier momentum andutarg
momentum based from physical model of porous spfidre boundary layer governing equations get utiter
Boussinesq approximation. Furthermore, we redueebtiundary layer equations to a dimensionless foym
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applying several dimensionless variable and usingnbary layer approximation. Then the equation is
transformed into dimensionless form and similiagtyuation. The similiarity equations are solved arioally
solution by using Keller-Box method.

2.2 Problem Formulation

We consider the unsteady state two-dimensional agarous sphere in micropolar fluid, as shownim E,
wherea is the radius of the sphere. In this figure, tberdinatex andy are chosen such thatmeasures the
distance along the surface of the sphere fromdived stagnation point angd measures the distance normal to
the surface of the sphere, respectively[7]. Foinaonmpressible micropolar fluid, in the presenceM#iD, by
neglecting the body force and body couple, the #guaof continuity, the conservation equations iofer
momentum and angular momentum are as follow.

<

Figure 1. Physical model and coordinates for a pots sphere

Continuity Equation :

HR+ZA =0 @)
Momentum Equation :
p(Grrade+o5) =L+ +h) (2% Zyu>+k%—aB§ﬁ—%ﬁ )
p(Grras+vl) =2 +(,u+k)( a")+k — 0B -5
Momentum Angular Equation
i (G + v D) =y (Z+20) - kN + 22— 2 (3)

In this problem the dimensionless variables aremgias

=% 1/2y = %, _ Ut - - S
=y Re U Uw,t pt r(x) = ,V = Rezwp U (4)

where Reynold Numbete = % Substitution (4) into (1-3) leads to the folloginon-dimensional equations

a(ru) |, a(rv) _
o + o = 0 (5)
ou ou ou _ (14K) 8%u 6_N _
6t+uax+v6y_ ax ” 6x2+(1+K) ay M+ ¢p)u (6)
i("’_"_,_ Ll a_")__a_p (+K) 9%v | (1+K) 0% _ K ON _ (M+ )
ot ox ay) oy Re2 0x?2 Re 0dy? Re dx Re v
oN oN K\ (1 0°N %N du 1 v
—+u;+v5—(1+;)(gﬁ+ay) K(2N+——Ea) (7)

where micropolak, magneticM and microrotation fiel&V are dimensionless parameter.
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In order to solve (5-7) using the same procedurkbonindary layer approximation and the stream fonctihe
following variables are assumed

Y =xf(x,y), 6=0(xy) (8)
where stream functiogy defined as
a a
u = %, v = —% (9)
By substituting (8-9) into (5-7), we obtain :
a3f | no’f Iy af 82 f of a*f
(+K0)2L+12L /It[l 24 +f + K24+ pye(1-L) = 2L (10)
noh 1 3 oh af\ _  on *h
(1 +E)—+55+;h+511t(f5—h5)—tat+tK(2h+an2 (11)

with respect to the following Boundary Conditions

t<o:f=3—f’=h=0abc,n

tZO:f=Z—£=0.h=—nZzT';,aln=0 (12)
of
5—1 h = 0aty - oo

At the lower stagnation point of the solid spherey 0, Equation (12-14) are reduced to the followingioady
differential equation :

A+ Kf" +2f" + gAt[1 —+ff KRN+ M+ )t —f) =t % (13)
and,

(1_'_%)]1” "h’+ 43 M[fh'_hf]_t—+tK(2h+f”) (14)

3. RESULTS AND DISCUSSION

The system of equation (13) and (14) are solvedemigally for some values of the micropolar param¢kg
and magnetic parameter (M) using Keller-box metf&#€]. The variation on velocity and microrotatiprofile

at front stagnation poiritx = 0°) with various value of magnetic parameter areftitated in Fig. 2(a) and Fig.
2(b) respectively. These numerical results have lpesde at fixed values of micropolar K = 1. Theulssshow
that velocity profiles in Fig. 2(a) increase whée magnetic parameters increase, there is no vafuedocity

in negative. The microrotation profile of boundaayer flow in the MHD micropolar fluid of = 0 atx = 0°
and whenK = 1. Increasing M leads to higher microrotatieh under the influence of MHD at the region near
the surface of a porous sphere but as 0.5, —his decreased under the effect of MHD.

an
] € £ 7 3 i © 2 ] E 5 £

Figure 2.(a) Velocity profile for various M at lower stagnation point(x = 0°),K=1,¢ =1,andn =0
(b) Microrotation profile for various M at lower stagnation point(x = 0°),K=1,¢ =1,andn =0
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Figure 3(a) Velocity profile for various K at lower stagnation point(x = 0°),M =1,¢ =1,andn =0
(b) Microrotation profile for various K at lower stagnation point(x = 0°),M =1,¢ =1,andn =0

Figure 3(a) shows the velocity profile of the boandlayer flow in the magnetohydrodynamic micropdlaid
at variousk whenn = 0 andM =1 . It is noticed that: a micropolar fluid is decreasing with increasikig
The microrotation profile of boundary layer flow the maghnetohydrodynamic micropolar fluidmof= 0 at
x = 0° and whenM = 1. IncreasingK leads to higher microrotationh under the influence of micropolar
parameter at the region near the surface of a posphere but ag > 0.5, —his increased under the effect of

micropolar parameter.
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Figure 4(a) Velocity profile for various ¢ at lower stagnation point(x = 0°),M =1,K=1,andn =0
(b) Microrotation profile for various ¢ at lower stagnation point(x = 0°),M = 1,K=1,andn =0

The variation on velocity and microrotation proféé front stagnation pointx = 0°) with various value of
porosity parameter are illustrated in Fig. 4(a) &gl 4(b) respectively. These numerical resultehbgen made
at fixed values of micropolak = 1. The results show that velocity profiles in Figajincrease when the
porosity parameters increase, there is no valuelotity in negative. The microrotation profile bbundary
layer flow in the MHD micropolar fluid ok = 0 atx = 0° and whenK = 1. Increasing leads to higher
microrotation—h under the influence of porous at the region nbardurface of a porous sphere butas

0.5, —his decreased under the effect of porous.

4. CONCLUSION

This paper considers the boundary layer flow intt¢éD microfluid past a solid sphere. From the
analysis and discussion of the result, the follgngonclusions are:

1. The governing equations are developed from cortinmomentum, and momentum anguler. Furthermore,
those equations are transformed into boundary lagemations and transformed into a non-dimensional
form. The resulting nonlinear system of partialfetiéntial equations are solved numerically using th
Keller-Box method.

2. This research has revealed how the microrotatiognetic and porosity parameter affect the velodityf
and microrotation characteristics. The velocitytritisitions increase and the microrotation decreagemn
the value of magnetic parameter and porous parametzease.The velocity decreases and the

microrotation increase when micropolar parametereiase.
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