ISSN: 2338-0128
VOLUME: 6

PROCEEDING

BaSIC 2016

THE 6"BASIC SCIENCE INTERNATIONAL CONFERENCE

2"- 3 MARCH 2016

b ¥ ATRIA HOTEL & CONFERENCE, MALANG, EAST JAVA
: INDONESIA

FACULTY OF MATHEMATICS & SCIENCES
BRAWIJAYA UNIVERSITY



CONTENT IN A BRIEF ... e et ene e s i
EDITORIAL BOARD..... ..ttt ittt ettt e e e e e e e s snnee e e e nnseees i
FOREWORD. ... ..ot e et e et e e e et e e e s n e e e e e e e esan s i
WELCOME MESSAGE........cii ittt e iv
TABLE OF CONTENTS . ..oeitiiiiiiititiie ettt e e et e e e e s st e e e e e e nsbeeeeennnes %
A. Abstract of Keynote and Invited Speaker ..o 1
B. Material Science and TeChNOIOQY...........uuireeciiiiiiiie e 10
C. Science and Technology EAUCALION.............ueeeeiiiiiiiiiiiiiiie e 66
D. Environmental Science and Technology...........ceeuuuuiiiiiiiiiiiiieeeeeeeeeeeeeeeeiiiaeens 124
E. Molecular and Health SCIENCE...........ooiiiiiiiiiiiie e 222
F. Mathematics, Statistics, and MOdeliNg...........cccvvvveereiiiiiiiiiiiie e, 300
G. Instrumentation and MEaSUIEMENT..........iiii e 481
(o TR Y 1T 0 )Y PSPPI 507



th
PROCEEDINGS OF THE 6 ANNUAL BASIC SCIENCE
INTERNATIONAL CONFERENCE

“ Enhancing Innovation in Science for Sustainabledlegvmenit

ATRIA HOTEL AND CONFERENCE, MALANG, INDONESIA
March, 29— 392016

EDITORIAL BOARD

Editor-in-Chief
Achmad Efendi, Ph.D (Brawijaya University, Indor&gsi

Deputy editor
Dra. Trisilowati, MSc. Ph.D (Brawijaya Universityydonesia)

Associate editors

Prof. Derek Thomas (Swansea University, United Komg).

Prof. Dr. rer. nat. Gereon Elbers (FH Aachen UrsitgrOf Applied Sciences, Germany)
Prof. Budi Nurani Ruchjana (Padjadjaran Univerditgonesia)

Prof. Agus Suryanto (Brawijaya University, Indor&gsi

Dr. Wuryansari Muharini K (Brawijaya University,donesia)

Rahma Fitriani, Ph.D (Brawijaya University, Indoizes

Syaiful Anam, Ph.D (Brawijaya University, Indonesia

Please cite the proceeding as “Proceeding of AnRasic Science International Conference
Vol. 6” with the following abbreviation:
Proc. Basic Scj.6

Issued ordune 7", 2016



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 — In this study, we consider a magnetohydrodynami®HD) problem of unsteady and
incompressible boundary layer flow of viscous flp@st an elliptical cylinder. The effect of magndield that
acts on viscous fluid causes the separation of fi@ay. Dimensional Governing Equations are fortaada
from the physical phenomena and reduced by usingddoesq approximation and boundary layer theory.
These dimensional boundary layer further are cdadanto non-dimensional form by substituting sev&on-
dimensional variables. Further, those non-dimeradi@yuations are transformed into similar equatiand
solved numerically by using Keller-Box method. Nuioal results for the flow quantities show that
temperature profiles decrease when both of magpat&@meter and convective parameter increases.

1. INTRODUCTION

Magnetohydrodynamics (MHD) is the study of the motiof electrically conducting flds under magnet
fluids. MHD flow is an important research area dadts potential applications in engineering anduistrial
fields. Nowadays, the heat transfer and magnedid fin a fluid flow, regardless Newtonian or ridawtoniar
fluids, are widely used in engineering for sevenalcesses [9]In this paper, we used viscous fluid, that on
type of Newtonian fluidNewtonian fluid is a fluid which has the viscousesses arising from its flow, at ew:
point, are linearly proportional to thedal strain state. The Newtonian fluid isthe simpl@athematical mod
of fluid that accounts for viscositfODne of the MHD effect is when the values of magngiarameter ¢
Hartmann number are increased, the thicness ofdawyhayer are decreased[8].

In this paper, we assunwnvective of heat transfer that happened on thiel s forced convection floy
Theconvective of heat transfer is a heat transfanfone place to another through the intermedidry fhuid
caused by temperature differencearded convection is also called as heat advecfioid moves due t
external forces [7]In this paper, we also assume that unsteady visbaids In general, unsteady viscous fl
play an important role in reentry of space vehicléssteady viscouddws have been studied quite widely .
all the characteristic features of unsteady effaotsnow more of less familiar to fluids mechanics.

Many researchers had been working on ellipticaincidr problem. A study on steady forced convectias
conducted by D’Alessiet a[5]. Cheng had been working on the effect of temperalependent viscosity [¢
In this study focuses on the unsteady forced cdiweeon the viscous fluid flow past an elliptic imder.

2. METHODS
2.1PROCEDURES

Dimensional Governing Equations are formulated fréme physical phenomena and reduced by using
boussinesq approximation and boundary layer theéldmgse dimensional boundary layer further are cdese
into non-dimensional form by substituting severah+timensional variables. Further, those non-dinoed
equations are transformed into similar equatiomssmived numerically by using Keller-Box method.

2.2PROBLEM FORMULATION

We consider unsteady MHD forced convection boundygr flow past a elliptical cylinder in a viscofisid.
Fig. 1 illustrates the physical model and the comtd system of theelliptical cylinder. Considdaminar flow
starts impulsively at rest in an incompressibleceglcally-conducting, viscous fluid past a non docting
elliptical cylinderwith ambient velocity of fluidJ,, and uniform temperatufe. The governing equations are
developed from mass, momentum, and energy conganyast follows:
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Continuity equation:
ou 4 v 0
dx 0y (1)

Momentum equation:

(6_17 _6_ﬁ+_6_ﬁ)= 6p+ (62u+62> oBgu — ( ) A
ot Yoz " Voy oz TH\a%2 T 552 01— (p = po)gsin
(2)
ov _0v _ov ap 0’y 9%*v
p(ﬁ+uﬁ+va—y)= 6y+ <6x2+6y> oBZv+ (p — p,,)gcos A
3)
Energy equation:
oT oT oT 0*°T o0°T
o (G 55+ 735) < (5 57)
4)

2.3NON-DIMENSIONAL EQUATIONS

These dimensional boundary layer equation on (L(d transformed into non-dimensional governingagign
by substituting non-dimensional variables. The donensional variables as follows:

x y U..t u

=, :R 1/2_P =, -

X a Y € a a v U
V=RV p= B T = () = 5 ©

By substituting the non-dimensional variables onirff dimensional governing equations (1)-(4),afxain
the non-dimensional equation i.e.:

u  Ov _
w13, =0 (6)
(’)u_l_ 6u+ ou 6p+162u+62  Mu+taTsinA
ot " “ox " V9y T “ox TReaxz Toyz  NUTE sin @)
((’)v+ (’)v_l_ 617) ap+ 1 62v+162 L
ot " %ox " V8y) T T3y TRe?ox? "Redy? Relz’ %7 T Re" (8)
aT aT 1 19%T | 9T
arustvi=n (Waatse) ©)
2.4STREAM FUNCTION
In order to connect the flow velocityin x- direction, and the flow velocity in y- direction, the stream
function is introduced. The stream function isadnced as follow:
9y _ oy
ayandv i (10)
By substituting (10) into (6)-(9), we get:
oY oyY?
0xdy  0dyodx (11)
oy oYty apaty du, 0%y oy :
atay Tayoxay oxoy?  “eax Ty M (E - ”e> +al'sind
12)
oT a¢ oT oYaT 1 9°T
at dy dx  Ox dy Pr@y2
(13)
2.5SIMILARITY VARIABLES
The similarity variables are introduced as bellow:
1 1
Y =tZu, () f(x,n, ), T = s(x,n,t),n = y/tZ (14)
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By applying similarity variableson (14) into stredumction governing equations (11)-(13) are obtdine

a3f no*f ou, af\? a%f afy\ _ % f of 0*f of 9%f sin4
— 4= t [1—(—) +f8_172 +Mt(1——>—tanat tue< )—ats % (15)

on ondx  dx on?

o 2o T ax an an

025+Prnas+P . du, S _pre
on? 2 dn rfaxan‘rue

df ds Of 0s ds
(-4 )+ pres
ondx 0xdn Jat (16)

Subjected to boundary conditions:

t<O:f=Z—f]=s=0foreachx,n
tZO:f:%:Qs=1mn=0
of

E=1;S=Oat77_’°°

3. RESULTS AND DISCUSSION

This problem is then solved numerically by usindlé&eBox method. The method has the following fooain
steps:

(i) Reduce those equation to a first order equations

(i)  Write the difference equations using central dédferes

(i) Linearize the resulting algebraic equation by Newgdethod and write in matrix-vector form

(iv) Use the block tridiagonal elimination techniquestdve the linear system [4]

1

07F
06

» 05 \

04 K%

03t \

02t : \
01 i Ry

Figure la.(Velocity profiles with variation of magretic parameter ) 1.b (Temperature profiles with
variation of magnetic parameter)
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——=Pr=100

Figure 2a. (Velocity profiles with variation of Prandtl Number) 2b. (Temperature profiles with
variation of Prandtl Number)

The numerical results obtained including velocitgfile and temperature profile near the forwardystion
point for slender orientations. Figure 1a.showsviecity profiles with variation of magnetic parater. In this
figure, the magneticparameter is 0, 1, 5 and 1@ fHEsults show that velocity profiles in Figure karease
when the magnetic parameter increases, there isml@s of velocity in negative. Meanwhile the tenaper
profile are decreased when magnetic parameterasett Figure 1b. These result show that the magfielil
on the viscous fluid making the velocity of fluidfv increasing and the temperature decreasing.

In Figure 2a. and Figure 2b. show the velocity &mchperature profiles with variation of Prandtl nienb
respectively.In these figure, the Prandtl numbeb.i& (gas), 7 (water), 20 and 100. Figure 2a. shihasthe
velocity of fluid at stagnation point decreasingigmificantly when the Prandtl number increasifdgd Figure
2b. shows that the temperature of fluid decreasingn the Prandtl number increasing.

4. CONCLUSION

This paper considers the unsteady MagnetohydrodignéviHD) forced convective boundary layer flow and
heat transfer of viscous fluid past a elliptic ogier. From the analysis and discussion of the tegud
following conclusions are:

1. The governing equations are developed from corinuhomentum, and energy conservation. Further,
those equations are transformed into boundary lagemtions 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 magnetic pagamiéect the flow and heat transfer charactesstihe
velocity distributions increase and the temperatiistributions decrease when the value of magnetic
parameter(M) increase. And the velocity distributions decreassignificantly and the temperature
decrease when the value of Prandtl number increses
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