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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 — Mixed convection flow is the combination betwefemced and free convection flow. In this
research, we consider a magnetohydrodynamics indawy layer flow of viscous fluid past a verticdhte.
The presence of magnetic field will be appliedhia boundary layer flow. It is assumed that theglate is no
slip condition, heat generation and viscous disglpaare neglected. We get the boundary layer gongr
equations under the Boussinesq and boundary Ilgy@oximation. Furthermore, we are reduced the bagnd
layer equations to a dimensionless form by applgegeral non-dimensional variable and transforméal
similar equations. Based on the numerical reshdt, values of velocity profile increase when thegnetic
parameter increase and the values of temperatafdepdecrease when the magnetic parameters inereas
Otherwise, the value of velocity profile and tengiare profile decrease when prandtl number inceease

1. INTRODUCTION

Mixed convection flow or combined forced andédreonvection flows, arise in many transport proesss
engineering devices and in nature [1]. Mixed cotieecflow is characterized by the mixed convec
parameter. Many researchers have investigated dbhadary layer problem of mixed convection iiffetent
geometries such as flat plate, sphere and cyliwitirNewtonian or NorNewtonian fluid. Newtonian fluid is
fluid which has the viscous stresses arising frsrflow, at every point, is linearly proportional the loca
strain state. The Newtian fluid is the simplest mathematical model lafdf that accounts for viscosity [:
Viscous fluid is a Newtonian fluid and a simple eisic type of fluid which is widely investigated/hile nc
real fluid fits the definition perfectly, many conom liquids and gases can be assumed to be Newtoni
practical calculations under ordinary conditionsdBd [4].

Research about boundary layer flow past a venilzdé with mixed convection have been investigtgtshal
et al. [5], presented MHD mixezbnvection steady flow with prescribed temperatRecently, Mukhopadhy:
and Mandal [6] investigated the mixed convectiawflpast a vertical plate in presence of slip andr@kha e
al [7] investigated mixed convection flow over veat plate with magnetic field and suction (inject).

Motivated by the aboveientioned investigations, we present in this paerut unsteady mixed convect
flow past a vertical plate in viscous incompressilfluid. The presence of magnetic field and vag
tempergure will be applied in the boundary layer flowidtassumed that the flat plate is no slip condigoc
heat generation and viscous dissipation are neglect

2. METHODS
2.1. Procedures

The governing equations are developed by continmtymentum and energy equations based from physical
model of vertical plate. We get the boundary layeverning equations under the Boussinesq apprdxima
Furthermore, we are reduced the boundary layertiemsato a dimensionless form by applying several
dimensionless variable and using boundary layeraqimation. The dimensionless form are transforrimed
similarity equations by similarity variable andwed numerically by using Keller Box method.

2.2. Problem Formulation
2.2.1 Governing Equations

Consider unsteady two-dimensional mixed convectiflow of viscous fluid with the effect of
magnetohyrodynamics (MHD) past a vertical platguFé 1 is the physical model and the coordinateesy®f
the vertical plate, where x and y are Cartesiamdinates measure along to flat plate and normél to
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Figure 1 (Physical Model and Coordinate System of Vertical Plate)

Continuity Equation
om | ov
szt =0
Momentum Equation

o om0 _
p(G+us+og;) = —a+ (b =) +u (53 +553) — B30

L L _
p(E+us+v v) ==L+ (o — p)g +u(ﬁ+—)—035v
Energy Equation

— aT _oT 8T | 8°T

oG (G + s+ o) = (G +550)

These dimensional boundary layer equations aresfoemed into dimensionless form by substituting
dimensionless variables. The dimensionless vaigadefollows:

_x 1 y _ _ 1 A _ Ue(® _ (T-Tw) Ut P
x—L,y—ReZ(L),u—Uoo,v—ReZ(Uoo),ue— UOO'T_(TW(x)—Too)t Pz pUZ’
whereRe = is Reynolds numbef,, (x) = T, + T,x is variable temperature.

v
Reduced the governing equations to a dimensiofdessby applying several dimensionless variable asidg
boundary layer approximation, we obtain the dimemigiss equations i.e.:

UsoL

ou ov
Z+T=0 1)
ou ou ou _ - due | *u _
at+uax+vay—ue ax+ay2 M(u—u,) + ATx 2)
aT oT T aT 1 9T
;+ua+u;+v5—ﬁm (3)

2.2.2 Similarity Equations
Let us introduce the similarity varlable to solhe set of dimensionless governmg equations ({3)to

Y= tzue(x)f(n. £),T=06mt,n= y/t2
wherey is stream function which is defined as follows:

0y 0y
Uu=—, v=——
dy 0x
With the use of stream function into Equation @.{3), we obtain:
U L P o due 0% (0w
atdy + dy dxdy  ox dy2 € ox + ay3 M ( y ue) +ATx

aT | Y (AT | T Y ar _ 1 9%T
at  ady (ax + x) ax 6y Pr ayZ
Using similarity variable into Equation (1) to @)d substituter, = x, we obtain:

3
a—f+'7af+t[1 a—f> +faf]+Mt(1—Z—fl>+/1t9_t—f

a3 20n2 an anat
226 Prn a6 26
— Prtf——Prt 9 =Prt—
an? + f ot

Subjected the boundary condition:
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or

t<0:f=£=9=0foreachx,n
t> 0:f=3—£=0,0=1atn=0
af _ _

5—1,6 =0 atn » o

3. RESULTS AND DISCUSSION

The problem is solved numerically by using Kellemx@method. The method has the following four maaps,
there are:

. Reduce those equation to a first order equation
. Write the difference equations using central déferes
. Linearize the resulting algebraic equation by NengdMethod
. Use the block tridiagonal elimination techniquestdve the linear system
] Profil Temperatur dengan Variasi Parameter Magnetik Profil Kecepatan dengan Variasi Parameter Magnetik
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Figure 2 (Velocity Profiles and Temperature Profiles with Fixed Pr=7,A=1
and Variation of Magnetic Parameter)

The influence of magnetic parameter on the velgoityfiles and temperature profiles can be seerigarg 2.
These numerical results have been made at fixegesafPr = 7,1 = 1. The result show that velocity profiles
in Figure 2 increase when magnetic parameters aserteMean while, the temperature profile decredsenw

magnetic parameter increase

Profil Temperatur dengan Variasi Bilangan Prandt

Profil Kecepatan dengan Variasi Bilangan Prandtl
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Figure 3 (Velocity Profiles and Temperature Profiles with Fixed
M = 10,A = 1 and Variation of Prandtl Number)

Figure 3 shows the effect of increasing Prandtl lneimon velocity profile and temperature profilestbé
boundary layer flow. These numerical results hagenbmade at fixed valuesMf= 10,4 = 1. The result
shows that velocity profile and temperature prsfiteecrease when Prandtl numbers increase. Thipéeced
because the increasing of Prandtl number will afffee kinematic viscosity and thermal diffusivititbe fluid.

4. CONCLUSION

Unsteady mixed convection past a vertical platehwiie effect of magnetohydrodyami¢s investigated
numerically by using finite Keller-Box method. Thé#ects of the magnetic parameter and Prandtlbauran
the flow characteristic have been examined. Thalteeshows that the magnetic parameter increase tthe
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velocity profile increase and the temperature peafiecrease. The influence of Prandtl number shbaisthe
velocity profile and temperature profile decreasemwthe Prandtl numbers increase.
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