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Foreword from the ICDEMM Chairs

We welcome to you the 1% International Conference on Design, Energy, Materials and
Manufacture (ICDEMM) held October 24 - 25, 2018 in Bali, Indonesia. It is a great pleasure
for Faculty of Engineering University of Riau and University of Udayana to be the joint host
organisation, in the spirit of strengthening of cooperation and mutual growth to be the world
class university.

The aim of ICDEMM with theme “Engineering for Green Technology and Sustainable
Development”, is to provide an excellent international forum for engineers, scientists,
researchers, academics, practitioners and professionals from all over the world to connect,
and to share knowledge and learn about advances in green and sustainable development.

The conference has 2 keynote speakers, 5 invited speakers and has gathered 60 papers from
5 countries all over the world. The conference run over 2 days with a wide array of quality
technical presentations by a number of excellent key note and invited speaker presentations,
authors of accepted papers, and the chance for the many participants to meet face-to-face
whilst experiencing one of Indonesia’s most vibrant tourist destination. The conference also
include a number of social activities such as a conference dinnerand a number of
opportunities for delegates and accompanying persons to enjoy Bali and its surrounds.

Our deepest gratitude to all our speakers, participants, contributors, partners and
professional association, who have given this conference their support. We would also like
to thank all members of Organizing Committee, Steering Committee, Scientific Committee
and Editorial for all of their support and advice. We also owe our success to the full support
of the Rector of University of Riau and University of Udayana; the Dean of Faculty of
Engineering University of Riau and University of Udayana.

We hope that this program will further stimulate research in Mechanical Engineering.
We feel honored and privileged to serve the best recent developments in the field of
Mechanical Engineering to you through this exciting program. Thank you and we hope to
see you again at the ICDEMM 2020.

Feblil Huda PhD Dr.Eng | Made Gatot Karohika
Universitas Riau Universitas Udayana
Pekanbaru, Indonesia Bali, Indonesia



Foreword from the ICCEAS Chairs

We are delighted to welcome you to Bali and the 1% International Collaboration Conference
on Engineering and Applied Sciences (ICCEAS 2018). This conference provides an ideal
platform for academics, professionals, and researchers in the fields of Engineering and
Applied Sciences. This conference particularly comprises of the 1t International Conference
on Advances in Civil and Evironmental Engineering (ICAnCEE) and the 1% International
Conference on Design, Energy, Materials and Manufacture (ICDEMM).

The contributing authors for this conference come from Europe, Africa, Asia, Australia, New
Zealand and Indonesia. In addition, more than 20 international and 40 local reviewers are
involved for this conference.

The papers presented at this conference and included in this proceedings cover a wide range
of topics including theory, mathematical and physical modeling, field measurements, case
studies, design, and management. These papers provide planners, scientist and engineers
state-of-the-art information in particular on civil, environmental and mechanical engineering.

We thank all authors, participants and sponsor for their contributions.

Prof. Dr. Edi Saputra Assoc. Prof. Dr. D.M Priyantha Wedagama
Universitas Riau Universitas Udayana
Pekanbaru, Indonesia Bali, Indonesia


http://icancee.id/
http://icancee.id/
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Welcoming Speech from Deans

Good morning, Ladies and Gentlemen

First of all, we delighted and honored to host this The 1% International Conference on Design,
Energy, Materials and Manufacture (ICDEMM) 2018 and to welcome you to a splendid Bali
Island, Indonesia. We wish to extend a warm welcome to fellow delegates from the various countries.

We recognize that these conference is principally designed to a premier interdisciplinary platform
for researchers, practitioners and academicians to present and discuss the most recent innovations,
trends, and concerns as well as practical challenges encountered and solutions adopted in the fields
of Mechanical Engineering. This conference also provides an invaluable opportunity to strengthen
research networking and fruitful contacts among participants.

At present the issue of disaster has become a trending topic around the world, especially Indonesia.
Various natural disasters have occurred in Indonesia 2018 such as smog hazards, earthquakes,
flooding, volcanic eruptions or tsunamis. Tsunami currently has stricken vast areas of Palu, Donggala.
Earthquakes have been shaking Lombok, and smog hazards have covered Riau. We sincerely felt our
deepest condolences to those who have suffered and die in these horrible disasters. May God be with
you all. Hence, we may improve our scientific world of civil engineering and environmental science
and give positive contributions in improving infrastructure development and environmental
management in alleviating the negative impacts from the natural disasters.

In closing, We wish to express our gratitude to all delegates and observers for their full cooperation
and contribution to the The 1%t International Conference on Design, Energy, Materials and
Manufacture (ICDEMM) 2018. We take this opportunity to thank the joint organizers ICDEMM
Engineering Faculty of Universitas Udayana Bali, and Engineering Faculty of Universitas Riau for
organizing this excellent meeting and for providing the necessary funding. We would also like to
express ou gratitude to the ICDEMM Team members, Secretariat and Organizing Committee for
their diligence. The various sponsors for lunches and dinners are also thanked for their kind
hospitality.

We wish the participants a very fruitful and productive Meeting/Session and with that, we declare
the The 1%t International Conference on Design, Energy, Materials and Manufacture
(ICDEMM) 2018 of the Mechanical Engineering opened.

Thank you.
Dr. Ir. Ari Sandhyavitri, MSc Prof. Ir. Ngakan Putu Gede Suardana, MT,Ph.D

Dean of Engineering Faculty, Dean of Engineering Faculty,
Universitas Riau Universitas Udayana



Conference Organization

General Chair :
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Programme

Day 1 : Wednesday, 24 October 2018

Registration 07.30-08.20
Opening Ceremony (Ballroom) 08.20-09.00
Coffee break 09.00-09.20
Keynote speech (Dr. Darren Wishart, Prof. TM Indra Mahlia, 09.20-10.35
Dr. Brian Boswell)
ENERGY
(Badung Room)
Authors Paper ID Title Time
| Nvoman Supranta Invited Experimental Study of Dual Reactor
Wi%’a - prap Speaker | Fluidized Bed with Different Biomass Fuel, | 13.15-13.35
4 P Bed Temperature and Superficial Velocity
Multi-step ahead prediction of vapor
Sholahudin 230 compression air conditioning system using 13.35-13.50
neural networks
Assessment of thermal and transport
Hifni Mukhtar Ariyadi 233 properties of ionic liquids as suitable 13.50 - 14.05
absorbent for absorption cooling applications
. Performance of vertical axis Savonius wind
Ridwan 288 turbines related number of fins on blade 14.05-14.20
Sri Rahmawati, Mohd Energy Analysis Of Solar Farm Planning In i
Igbal, Ira Devi Sara 296 Weh Island, Aceh, Indonesia 1420-14.35
The Effect of Diameter Downcomer in Air
Raka Loh Jaya 304 Entrainment Process from Vertical Plunging 14.35 - 14.50
Water Jet with Downcomer
I Nyoman Suprapta
Winaya, lda Bagus Alit Utilization Plastic Waste Using Pyrolysis
Swamardika, Rukmi Sari 263 Fixed Bed 14.50 - 15.05
Hartati
Coffee Break 15.05- 15.20

viii




ENERGY
(Badung Room)

Authors Paper ID Title Time

Asral M305 Two Water Wheels Perf_orm_ance In Series 15.20 - 15.35
for Empowerment of Irrigation
Experimental Study of an Organic Rankine

Awaludin martin M30g | Cycle System using R134a as Working 15.35 - 15.50
Fluid with Helical Evaporator and
Condenser
Design and Manufacturing of Organic

. . Rankine Cycle (ORC) System using

Awaludin martin M310 Working Fluid R-134a with Helical 15.50 - 16.05
Evaporator and Condenser
Smoldering Combustion Propagation of

Awaludin martin M336 Subtropic Peat; Case Study on Pelalawan 16.05 - 16.20
Peat

Kaspul Anuar, Musthafa . . -

Akbar, Heri Siswanto M220 Wing Design of UAV Serindit V-I 16.20 - 16.35
Experimental investigation on the Effect of

Dinni Agustina, Sabri, dan M355 Resonator_ S_hapes on the Tempgrature _ 16.35 - 16.50

Surya Purnama Characteristic of Thermoacoustic Cooling
Device
Experimental Study of Thermoacoustic

Amirin M380 Cooling with Parallel-Plate Stack in 16.50 - 17.05
Different Distances

Azridjal Aziz, Joko A Comparison Study of Closed Loop Heat

Harianto, Afdhal Kurniawan M457 Pump Dryer and Direct Solar Dryer System 17.05-17.20

Mainil for Banana Drying
Effect of acidity level of substrate by

Hendry sakke tira M217 limewater and acetic acid addition on 17.20-17.35
biogas production
Effect of biogas addition on particulate

Hendry sakke tira M219 matter emission at idle operating mode in 17.35-17.50
diesel engine

Gala Dinner 18.00 - 21.00




Authors Paper ID Title Time
Judha Purbolaksono Invited Applied Mechanics 10.45-11.00
speaker
Weighbridge Vibration Analysis Using 3
Syafri M215 Accelerometer Sensor and Single 11.00-11.15
Excitation
A Novel Boat Shock Vibration Control
Lovely Son M334 using Momentum Exchange Principle with 11.15-11.30
Pre-Straining Spring Mechanism
Dedi Rosa Putra Cupu, Analysis of Transient Elastohydrodynamic
Andreas Stratmann, Georg M338 Lubrication of Point Contact Subjected to 11.30-11.45
Jacobs Sinusoidal Dynamic Loads
The Suspension System Design and
Syafri M223 Manufacture of Energy-Efficient Vehicles 11.45-12.00
Prototype Campagna UR
Cok Istri Putri Kusuma
Kencanawati, Ngakan Putu Characteristic of fibers treatments on
Gede Suardana, | Ketut M229 tensile and impact strength of pine 12.00 - 12.15
Gede Sugita, | Wayan resin/areca husk fibers biocomposites
Budiarsa Suyasa
Lunch Break 12.15-13.15

Authors Paper ID Title Time
Denni Kurniawan Invited Material 13.15-13.35
speaker
. . Hardness and Wear Rate of

| Ketut Ad! Atmika, IDG Basalt/Alumina/Clamshell powder

Ary Subagia, | Nyoman M243 - - . . . 13.35-13.50
Reinforced Phenolic Resin Matrix Hybrid

Sutantra, | Wayan Surata . -
Composite Brake Lining Pads

Hendri Hestiawan Jamasri Degradation of Mechanical Properties of

. ' Woven Agel Leaf Fibers/Glass Fabrics

Jamasri, Kusmono M246 - . . 13.50 - 14.05
Reinforced Hybrid Composites after

Kusmono MR - .
Immersion in Various Solutions
The Effect of Using Poly (methyl

Prengki Pransisco M238 methacrylate) (PMMA) in the preparation 14.05 - 14.20
of Free Standing 3D Graphene

Nasmi Herlina Sari M339 The chgracterlsatlon tensile apd thermal 14.20 - 14.35
properties of waru cellulose fibers

. Sea Water Absorption on Corrosion and

IDG Ary Subagia, NPG M266 Hardness Properties of lining Brake with 14.35 - 14.50

Suardana - . .
Hybrid Particles Composites

IDG Ary Subagia, Leonard Tensile Behavior of Lightweight Hybrid

D Tijing, A. Herman M378 Composites Reinforced with E-glass/basalt 14.50 - 15.05

Yuwono, Kim Yonjig Fibers

Coffee Break 15.05 - 15.20
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Authors Paper ID Title Time
Ario Sunar Baskoro Effects of Welding Current and Welding
Invited Speed on Mechanical Properties and
speaker Macrostructure in Autogeneous Tungsten 15.20 - 15.35
P Inert Gas (T1G) Welding of Aluminum
Alloy AA 1100 (Invited Speaker)
Agus Widyianto, Ario Effect of Pulse Currents on Weld
Sunar Baskoro, Gandjar M301 Geometry and Angular Distortion in Pulsed 15.35-15.50
Kiswanto GTAW of 304 Stainless Steel Butt Joint
Seri Maulina Characteristic of Activated Carbon from
Oil Palm Fronds with the Addition of
M295 Sodium Carbonate (Na2CO3) and Sodium 15.50 - 16.05
Chloride (NaCl) as an Activator
Feblil Huda, Akbar The Using of Sound Signal and Simple
Anggriawan, Meifal Rusl M354 Microphone to Detect Damages in 16.05 - 16.20
Induction Motor ' '
Musthafa Akbar, Feblil Remaining Strength Assessment of Dented
Huda dan Dyah Kusuma M362 Pipe Based on Depth and Strain Based 16.20 - 16.35
Dewi Criteria
Meifal Rusli, Muhammad Squeal Noise Analysis Using Nonlinear
Hazim Fesa, Hendery M458 Contact Model of Friction 16.35 - 16.50
Dahlan, Mulyadi Bur
Meifal Rusli, Hendery Application of Stiffened Plate Technique to
Dahlan, Ridwan Muchtar Reduce Crack Propagation in Spring Plate i
M342 of Girth Gear Connector in Rotary Cement 16.50-17.05
Kiln
| Made Gatot Karohika, | Gasket performance for different type of
Nyoman Gde Antara M264 flange 17.05-17.20
| Made Gatot Karohika, I Influence of Dies Type for Gasket Forming
Nyoman Gde Antara, | Shape
Made Dwi Budiana M265 17.20-17.35
Penindra
Wear of Nickel-Tungsten Layer on Carbon
I Made Widiyarta M251 Steel with Varying Contact Surface 17.35-17.50
Temperature
Gala Dinner 18.00 - 21.00




Day 2 : Thursday, 25 October 2018

Keynote Speech (Prof. Kohei Arai)

Coffee break

08.00 - 09.00
09.00 - 09.15

Authors Paper ID Title Time
Seon Jim Kim Invited 09.15 - 09.35
speakers
Hardness Improvement of Aluminum
I Made Astika M232 Alloy 2024 T3 after Artificial Aging 09.35 - 09.50
Treatment
I M Astika, D N K Putra Proximate and Morphology Properties of
Negara, CI P K Swat Bamboo Activated Carbon )
Kencanawati, T G Tirta M240 Carburized by different Carbonization 09.50-10.05
Nindhia, F - Hidajat Temperature
?ialalf\lrnl:jtrr]?a’\lf %;a’;r-] G Activated Carbon Characteristics of Tabah
L VVay M241 Bamboo that Physically Activated under 10.05 - 10.20
Surata, Made Sucipta, F : L :
L Different Activation Time
Hidajat
Igp Agus Suryawan,
’S\IL?;E?:]:TL&GE%; Study of stinging nettle fiber as a
4 M235 reinforcing of composite materials based 10.20 - 10.35
Suprapta Winaya, | on its growing region
Wayan Budiarsa Suyasa, | g greg
Putu Lokantara
Properties of Thermal Conductivity,
Density and Hardness of Aluminum Matrix
Ketut Suarsana M255 with Hybrid Reinforcement SiCw/Al203 10.35-10.50
After Sintering Process
I Gusti Agung Kade . . . .
Suriadi, | Ketut Adi M2s3 | Mechanical properties and fluid absorption |4 519 o5
- at the brake lining of hybrid composite
Atmika
Lunch Break 12.15-13.15
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ENERGY
(Badung Room)

Authors Paper ID Title Time

Made Suarda, Made Investigation on Flow Pattern in a

Sucipta, | Gusti Komang M237 Hydraulic Ram Pump at Various Design 09.15 - 09.35

Dwijana and Setting of Its Waste Valve
Investigation and Analysis on the

Made Sucipta, Made Performance of Hydraulic Ram Pump at i

Suarda, | Nengah Suweden M236 Various Design Its Snifter Valve Using 09.35-09.50
Non Dimensional Analysis

Made Suarda, | Gusti Bagus Visualization gnd Analysis of Water I_:Iow

- - around the Delivery Valve of Hydraulic
Wijaya Kusuma, Ainul M221 Ram P Various Conical Anal 09.50 - 10.05
Ghurri, Made Sucipta am Pump at Various Conical Angle
' Design of Their Valve Seats

| Gusti Ketut Sukadana, | Combustion Characteristics of Gas Fuel

Ketut Gede Wirawan M256 From Basic Materials Arak Bali 10.05-10.20
Thermal Resistance of Central Processing

Wayan Nata Septiadi 466 Unit Cooling System based on Cascade 10.20 - 10.35
straight Heat Pipe

- Central Processing Unit Cooling System )

Wayan Nata Septiadi 457 based on cascade Straight Heat Pipe 10.35-10.50

| Made Rajendra, | Nyoman

Suprapta Winaya, Ainul M263 Pyrolysis Study of Coconut Leaf's Biomass 10.50 - 11.05

Ghurri, | Ketut Gede
Wirawan

Using Thermogravimetric Analysis

Xiii




Authors Paper ID Title Time

Application of Silicon Bronze Alloys for
Traditional Music-instrument Gamelan

I Gusti Ngurah priambadi M269 Obsgrvatlons of mechanical and manu_al 09.35 - 09.50
forging on bronze as a gamelan material

The Effect Of Fiber Volume Fraction On

Tensile And Impact Properties Of Eleusine

| Ketut Gede Sugita M262 09.15 - 09.35

| Putu Lokantara M333 Indica Grass Reinforced Polypropylene Bio 09.50-10.05
Composite
An Overview of Different Indirect and
Hendra Wijaksana, I.N.S. Semi-Indirect Evaporative Cooling System
Winaya, Made Sucipta, M402 for Study Potency of Skinless Bamboo as 10.05 - 10.20
Ainul Ghurri An Evaporative Cooling New Porous
Material
Wayan Widhiada, Gusti
Ngurah Nitya Shantiarsa, M287 Design and Mation Control of Mobile 10.20 - 10.35

Cokorde Gede Indra Partha, Robot Arm Based on MATLAB/Simulink
Wayan Reza Pratama Yuda

Experimental study on combustion
M249 characteristics of an indirect injection 10.35-10.50
diesel engine fuelled by biodiesel blends

Ainul Ghurri, Song Kyu-
Keun

Lunch Break 12.15-13.15
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Invited Speaker Paper:

Experimental Study of Dual Reactor Fluidized Bed Using Biomas
Fuel

I Nyoman Suprapta Winayal”, | Wayan Jobix Evayana !, | Putu Lokantara! and Rukmi Sari
Hartati?

Study Program of Mechanical Engineering, Udayana University, Bukit Campus Jimbaran Badung-Bali,
Indonesia

2Study Program of Electrical Engineering, Udayana University, Bukit Campus Jimbaran Badung-Bali,
Indonesia

*Corresponding author: ins.winaya@unud.ac.id

Abstrac The dual reactor fluidized bed (DRFB) gasification technology which is proposed in this study
is a thermochemical of solid fuel conversion into combustible gas using two reactors connected in one
loop. The DRFB unit made of stainless steel pipe (SS304) sizing of 10.16 cm in diameter for gasification
and 5.08 cm for combustion reactor. The biomass of coconut fiber sizing of 0.4 — 0.6 mm were used in
this work as a renewable fuel with a continue feeding of 600 grams. The operating temperature in this
study was set as high at 600°C at the gasification reactor and 500°C at the combustion reactor. As the
gas velocity is the main key for the gasification and the fluidization process so that the variation of air
superficial velocity is varied in this study at 15 m/s (1), 17 m/s (11) and 19 m/s (I1I). The results of the
investigation showed that the highest efficiency was found in variation Il of 47.5% with 21.11% of CO
concentration.

Keyword: gasification, biomass, dual reactor, fluidized bed



Invited Speaker Paper:

The Effect of Welding Parameter on Mechanical Properties and
Macrostructure of Aa1100 Using Autogenous Tig Welding
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Abstract. In this paper, an autogenous tungsten inert gas (T1G) welding was performed to
understand the characteristic of aluminum alloys 1100. The effect of TIG current and welding
speed on the mechanical properties, porosity and macrostructure of the weld metal were
investigated. The welding current was varied 160A, 165A and 170A, while the welding speed
parameters were varied 1 mm/s, 1.1 mm/s and 1.2 mm/s. Based on investigation results, the
top weld bead width will increase directly proportional to the increasing of welding current.
Subsequently, X-Ray radiography images showed that there were no large porosity to occur
in all welding current. Mechanical properties results showed that the tensile strength reduced
by 40 — 45% and the hardness reduction in the weld metal (WM) and heat affected zone
(HAZ) area were 27.7% and 17.3%, respectively. The macrostructure showed that the weld
bead typically have U shaped geometry from top view and the concavity shape from cross-
sectional view.

Keywords: Autogenous, TIG welding; porosity; aluminum; mechanical properties
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Abstract. Weighbridge was a measuring instrument that was widely used by the Ministry of
Transportation to scale the weight of loaded vehicles on the roadways. Due for being traversed by
vehicles with various kind of weight and sizes, weighbridges often experience resonance due the
vibrations of vehicles above it. This will potentially cause damages to weighbridges. To anticipate it,
researches regarding vibration analysis on weighbridge were needed to decrease resonance on
weighbridges. The Vibration Analysis done by Modal Analysis Method using three accelerometer and
one shaker as the measurement sensor. In testing, weighbridge was modeled into cylindrical beam shape
with a length of 724 mm and a diameter of 16 mm. As the supports, Fix-fix Support was used at both
ends of the beam. Next, Accelerometer measurement sensor mounted in three positions with a distance
of 181 mm, 362 mm, 543 mm from beam supports. Then, Excitation force with four frequency variations
(1 Hz, 3 Hz, 5 Hz, 10 Hz) was applied to the four measuring points located between the accelerometer
sensor. The measurements results in the form of FRF graph can be obtained by QuickDAQ. From the
FRF graph, five lowest natural frequency of the weighbridge were obtained that equal to 89.9 Hz, 91
Hz, 69.9 Hz, 75 Hz, and 96.9 Hz.

Keyword: Vibration, Modal analysis, Natural Frequency, FRF
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Abstract. Biogas is an environmentally friendly alternative biomass and combustible gas. Biogas
contains a mixture of methane (CHy), carbon dioxide (CO>) and other gases which is obtained from the
fermentation of organic materials by anaerobic bacteria. Biogas production needs to be developed in
order to meet the environmental and energy concern. The research has been performed in 30 days to
know a better understanding on how the substrate acidity level in producing biogas. Five different acidity
levels of substrate were obtained by adding limewater and acetic acid. Substrate without treatment has
pH of 7 and a higher acidity is gained by adding acetic acid whereas lower level is gained by adding
limewater. The results showed that the substrate acidity level increased during the fermentation followed
by a reduction of biogas volume production. The drawback was overcome by reducing the acidity of the
substrate which gave better result in producing biogas volume compared to that of higher one. It was
also found that the rate of biogas formation was better under lower substrate acidity.

Keyword: limewater, acetic acid, biogas volume
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Abstract. This paper summarizes the impact of biogas induction into diesel engine on
particulate matter emission at idle condition. The research was performed by introducing
biogas into cylinder through intake manifold and the flow rate was controlled by a biogas
dedicated flow meter. Composition of biogas used is 60% methane and 40% carbon dioxide.
The experimental research show that the particulate matter emission was reduced under
biogas addition which involved diameter, surface, volume, total mass, and total number at
idle operating condition. Shorter hydrocarbon chain in biogas is believed as the main
parameter for the particulate emission reduction apart from lower combustion temperature.
The in-cylinder combustion temperature was also decreased during biogas introduction
which indicating an alteration in volumetric efficiency.

Keywords: biogas, particulate matter, diesel engine.



Paper ID 220:

Wing Design of UAV Serindit V-1

Kaspul Anuar?, Musthafa Akbar?, Herisiswanto*
!Department of Mechanical Engineering, Universitas Riau, Indonesia

Email: kaspul.anuar@lecturer.unri.ac.id

Abstract. UAVs are controlled aircraft without the presence of pilots in them. In its use,
UAVs have been used for both military and civilian purposes. In the field of plantations,
UAVs are used for mapping and monitoring (survey) of an area such as areas of industrial
plantations, oil palm plantations and areas of forest fire disaster in a timely and precise
manner. To develop a UAV capable of carrying out the mission of mapping the coastal estates
area, in this research is done wing design UAV which is named serindit V-1. The design
process begins with the design concept, then proceed with preliminary design that aims to
determine the dimensions and initial configuration of the wing UAV serindit V-1.
Furthermore, the wing UAV serindit V-1 is simulated on XFLR5 software using Clark's
airfoil, GOE 611 and S7055. Simulations were performed to see the characteristics of
aerodynamic at takeoff speed (12 m/ s), cruising speed (20 m / s) and maximum speed (30
m / s). Simulation results at the take-off speed and cruising speed show the lift coefficients
produced by the three airfoils meet the requirements. Then, the highest value of the lift
coefficient ratio to the air drag coefficient at cruising speed, produced by airfoil S7055 at 3
degree angle of attack. Furthermore, the graph of the pitching moment coefficient on all
angles of attack produced by the three airfoils shows a negative gradient. This shows the
condition of wing stability in the pitching direction.
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Abstract. One of the alternatives that is used as a solution for the limited availability of oil
fuel is energy-efficient cars. Cars which are able to travel a long distance with minimal fuel
consumption. In order for energy-efficient cars to be safe and comfortable to drive in, then
one of the factors that needs consideration in the process of its design and manufacture is the
suspension system. In this research, it will be discussed about the design and manufacture of
the suspension system in energy-efficient cars Campagna UR. The suspension design is
started from the selection of suspension form, and continued with kinematic simulation with
Suspension Analyzer v-2.4 software. Calculation and Stress Analysis Simulation are also
done to determine the response of the suspension structure when the vehicle turns or goes
into braking. Furthermore, in the suspension system design, it is used the ASTM A36
material. Based on the kinematic simulation results, the suspension system has a change of
camber wheel angle of -0.38° at a bump (maximum 30 mm) and 0.22° when rebound
(maximum -30 mm). Also, from the static analysis of the suspension, it is obtained the
minimum safety factor of 1.96 in braking conditions and 1.58 in turn conditions. Further
design results are used as a reference for producing suspension systems.

Keywords: Suspension system, Kinematic Analysis, Stress analysis, Safety factor
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Abstract. Treat alkali in natural fibers to increase mechanical strength, change chemical composition
and clean fibers from impurities. The Areca Husk Fibers (AHF) has been treated with water, soaking in
alkaline solution (mercerizing) and drying. Alkaline treated fibers are blend with preheated pine resin.
The tensile and impact strength of pine resin/AHF biocomposite are evaluated. Morphology of fibers
and fiber/matrix interfaces are characterized by SEM. The treatment results in surface modification and
increases mechanical strength of fibers and affects the strength of biocomposite. The tensile strength of
the treated fibers increased about 11% compared to unprocessed fibers and increased about 33%
compared to untreated fiber biocomposites. Alkali treatment also increased the value of the modulus
young fiber about 9.2%. The impact strength of pine resin increased by nearly 42% for the presence of
10% by weight AHF content. For pine resin/AHF biocomposites, impact strength increased 24%
compared with untreated AHF. The mercerization increases the adhesion of the fiber-matrix, enabling
efficient transfer of voltages from matrix to fibers of areca husk. The increased adhesion between matrix
and fibers is also detected by SEM. Thus, the alkali-treated pine resins reinforced with alkaline-treated
AHFs exhibit superior properties than pine resins without reinforcing fibers. Given the tensile strength
and impact strength is one of the most important mechanical properties of the composite material that is
affected by the bonding force between the fibers and the matrix.

Keywords: alkaline, areca husk fibers, tensile strength



Paper ID 230:
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Abstract. Cooling capacity and super heat temperature control for air conditioning (AC) system
operation is necessary to ensure that the system operates efficiently. In this paper, multi-step ahead
prediction of AC system behaviour is presented using backpropagation neural network model as the first
effort to develop the effective control strategy. Several step-ahead cooling capacity and superheat
temperature performance are predicted under modulation of compressor speed and expansion valve
opening. The prediction is proposed to capture the dynamic behaviour of system that can be applied in
predictive control purpose. The configuration of ANN model is developed based on nonlinear
autoregressive network with exogenous input (NARX) structure. Input and output data for training and
validation of ANN model are generated by AC simulator. The ANN model is optimized by investigating
the effect of number of neuron and time delay input on prediction accuracy. The results show that the
ANN model developed in present study has good accuracy in predicting several step-ahead of cooling
capacity and superheat temperature. Accordingly, this ANN model is applicable for predictive control
in future study.

Keyword: Heat pump, Cooling capacity, Super heat temperature, Prediction, Neural network
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Abstract: The needs of having strong and light material for many construction is increasing. Aluminum
is one of materials that fulfill this requirement with other advantages such as corrosion resistant and
easily formed. Generally, hardness of aluminum and its alloys is lower than ferrous metal such as iron
and steel. Aluminum hardness improvement can be conducted by heat treatment namely artificial aging.
Artificial aging in aluminum alloy type 2024 T3 in this study was conducted in 2 phases that is solution
treatment in 500 °C for 1 hour and continued with artificial aging process in 180 °C by holding time 2,
4 and 6 hours. From the conducted research, it was found that there was hardness improvement on
aluminum type 2024 T3 in line with the increasing of aging time. The gained micro structure was getting
smooth which means the precipitation hardening process was getting perfect.
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Abstract. lonic liquids, salts which have liquid phase at temperature below 100°C, have been widely
introduced in engineering applications, including absorption cooling systems. The application of ionic
liquids in absorption cooling systems is intended to remove the disadvantages of conventional working
fluids such as corrosion and crystallization. In terms of thermodynamic performances, theoretical
investigation based on solubility behavior of ionic liquids in natural refrigerants show a competitive
performance in comparison with conventional working fluid. Nevertheless, heat transfer performance,
which is also an important key in absorption cooling systems, particularly in terms of system design and
size, needs to be deeply explored and investigated. This study aims to assess the thermal and transport
properties of ionic liquids as absorbent in relation to the heat and mass transfer characteristics of these
working fluids. The thermal and transport properties of ionic liquids proposed as absorbent for
absorption cooling systems are collected, and heat and mass transfer characteristic of these ionic liquids
based on their thermal and transport properties are investigated and analyzed. Finally, the most suitable
ionic liquids for absorption machines, both in terms of thermodynamic and heat and mass transfer
performances can be proposed.

Keywords: Ionic Liquids, Thermal and Transport Properties, Absorption Systems
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Abstract. Stinging nettle is a perennial herbaceous plant belonging to the Urticaceae family, In Bali
Indonesia called jelatang. This species is considered a weed in intensive agriculture as its fast vegetative
growth and high densities enable increased spread and soil coverage. In Tabanan Bali Indonesia several
places to grow are in Denbantas altitude 200-500 meters and in Bedugul altitude 1000 -1500 meters
above sea level. Nettle fibers are natural fibers that can be utilized as reinforcement for composite
materials. Natural fibers have been used worldwide as a potential replacement for glass fiber reinforced
composites, over the last few years has been applied in the automotive sector, aircraft interior and
interior of the building. Properties of the natural fiber is lighter, easier to handle, not abrasive, and low
cost. The objective of this study was to compare the composition and the tensile strength of the fiber
nettle based growing areas from Bedugul and Denbantas. The method used is a fiber tensile test
equipment, fourier transformer infrared red (FTIR), thermo-gravimetric analysis (TGA) and scanning
electron microscope (SEM). From the research of nettle fibers that stinging nettle from Denbantas has
a better tensile strength than Bedugul nettle. The TGA test the visible fiber from Denbantas is superior
when used as a composite reinforcement.
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Abstract. Hydraulic ram pumps are equipped with air vessel to reduce the pulsation of the  pumping
water flow and the acceleration head loss. In their operation, the amount of air that available in the
air vessel will be decreased continuously flowing out with delivery water. In order to replace the air
volume in the air vessel, the hydraulic ram pump is equipped with a snifter-valve. However, in its
implementation, this valve is a hole or orifice with a diameter of 2 mm at a distance of about 2 cm
below the delivery valve on the body of the hydraulic ram pump. On the other hand, this will reduce the
water hammer pressure that occurs, furthermore, it reduces the performance of the hydraulic ram pump.
Based on its working principle, a snifter-valve is an automatic anti vacuum valve or a non-return
valve or check valve. Therefore, the work has been carried out to investigate and analyse the
performance of a hydraulic ram pump without hole or any snifter-valve, with a hole of 1 mm diameter,
and equipped with a check-valve of 1 mm orifice diameter. The results showed that the snifter-valve
with check-valve of 1 mm orifice diameter gives the best hydraulic ram pump performance for the
hydraulic ram pump model that has been investigated.
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Abstract. Hydraulic ram pump is a mechanical pump that works automatically without the use of
electrical energy, but use momentum of the driving water flow to pump a fraction of the water into a
reservoir. It consists of two moving parts, they are waste (or impulse) and delivery valves. These valves
mechanism generate a high pressure of water hammer that used in hydraulic ram working cycle. The
waste valve is a key component of the hydraulic ram. However, in the implementation of hydraulic rams,
they takes a long time for sizing and adjusting of their waste valves, because there is no sufficient
references in making the design of the waste valve. The characteristics of the waste valve are affected
by parameters such as the orifice diameter of valve sitting, the diameter of the valve disk, the stroke
length, and the weight of the valve as well as the discharge and head of water supply to drive the
hydraulic ram pump. In addition, all these parameters affect each other. Therefore, in this study an
experimental work was carried out on hydraulic ram pump model with variation of all parameters of the
waste valve. The results show that all of the waste valve design parameters significantly influence the
performance of hydraulic ram pump system. If the pump body diameter is twice the diameter of the
drive pipe, the optimal diameter of the valve orifice is about 1.35 times the drive pipe diameter or 0.68
times the pump body diameter.
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Abstract. In order to get a free standing 3D graphene during the synthesis process, the use of poly
(methyl methacrylate) (PMMA) is a compulsory for dissolving Ni agent. However, the use of this
polymer is giving defect on structural and chemical composition of 3D graphene. The aim of this
article is to study the effect of using PMMA in removing Ni agent on 3D graphene synthesis process.
The 3D graphene was successfully synthesized through low pressure chemical vapor deposition
(LPCVD) system. The structural defect and chemical study was examined using field emission
scanning electron microscopy (FESEM), X-ray diffraction (XRD) and Raman spectroscopy. Based on
the findings, the use of PMMA and hot acetone in order to get free standing 3D graphene was not
really recommended method. The result was confirm that Ni element and oxide are still presence after
the treatment process, and these structural and chemical defect might be effect to the properties of the
free standing 3D graphene.
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Abstract. Activated carbon (AC) has an important role in many life fields. It has high porosity and very
useful for gas mixtures separation and purification of air and water. Every application requires specific
properties of AC. Characteristics of AC are strongly influenced by raw material and parameters of
manufacturing process. This paper is focused to characterize of activated carbons (ACs) derived from
swat bamboo (Gigantochloa verticillata) which is manufactured under different carbonization
temperatures. Prepared samples of swat bamboo were carbonized by heating variations of 550, 650 and
750°C and held at such temperature for 1 hour. Char yielded is powdered and meshed to maximum grain
size of 250 um and then physically activated by heating up to 800°C, held for 1 hour by flowing of 150
mL / min nitrogen. The results show that there was an increase in fix carbon and carbon contents from
raw material to char and from char to ACs yielded; there were a little bit increase of fix carbon and
carbon contents proportional to increasing of carbonization temperature. The maximum fix carbon
(74.73%) and C (75.52) were obtained at carbonization temperature of 750°C. SEM observation showed
that there has been a change in the morphology microstructure from raw material to activated carbons,
where in the ACs the pores structures clearly can be observed.
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Abstract. Activated carbons are versatile porous material that widely applied to purify, deodorize,
decolorize, remove or reduce some gases harmful constituents and storage of gas. For different
application different characteristics of activated carbon is required. This paper concerns to find out the
characteristics of activated carbons derived from tabah bamboo (Gigantochloc nigrociliata) that
physically activated with different activation holding time. Prepared tabah bamboo was carbonized by
heating up to temperature of 800°C during two hours. The char produced was powdered and then
activated physically by heating up to 800°C, soaked at that temperature during each 1, 1.5 and 2 hours
under 100 mL/min N, flow. Activated carbons manufactured were characterized by proximate and
ultimate analyses and SEM observations. The results show that the highest fix carbon (82.52%) and
lowest ash (5.91 %) was obtained at 1 hour soaked time with moisture and volatile contents were 3.56%
and 8.00 % respectively; the highest carbon (C) content of 84.16 % was yielded at soaked time of 1.5
hours; SEM observation show that there were significant different of morphology structure between raw
material and activated carbons for all of soaked time variations. The pores structures have been formed
in the activated carbons produced.
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Abstract. This paper explain the behavior of hybrid composites phenolic resin with
basalt/alumina/ shellfish powder reinforced on brake lining pad. Hybrid composite brake has been
manufactured use compaction and sintering process through any steps, that an emphasis of 2,000
kg for 30 minutes at a constant temperature of 150° C. The research aims to investigate hardness
characteristic and wear rate of hybrid composite that test using the vickers according to standard
ASTM E-384. The reinforced materials and matrix polymer composition is 60%: 40%. The results
show for the average hardness VHN to 24.18, 25.11, 26.34, 27.21 and 28.83. The average hardness
hybrid composite shows the hardness harder than asbestos materials. The value of asbestos lining
pads wear is 0.00011 g/m, while the wear value of composite hybrid brake lining pads is 0.00009
g/ mto 0.000071 g/m.

18


mailto:atutadi2001@yahoo.com
mailto:tutadi@unud.ac.id

Paper ID 246:

Degradation of Mechanical Properties of Woven Agel Leaf
Fibers/Glass Fabrics Reinforced Hybrid Composites after
Immersion in Various Solutions

H Hestiawan, Jamasri, Kusmono

Department of Mechanical and Industrial Engineering, Faculty of Engineering

Universitas Gadjah Mada
JIn. Grafika No. 2, Yogyakarta 55281, Indonesia

Email: jamasri@ugm.ac.id

Abstract. In this paper, the water absorption behavior of woven agel leaf fibers/glass fabrics- reinforced
unsaturated polyester hybrid composite and its effect of mechanical properties were investigated. Five
types of composite specimens are fabricated using hand-layup followed by vacuum-bag technique. Each
type of specimens is reinforced using 7 plies of fibers with different stacking sequences. Pure woven
agel leaf fibers and glass fabrics reinforced composite is used as control variable. Water absorption tests
were performed at room temperature under distilled water and 3.5% NaCl solutions for 1080 hours (45
days). The maximum moisture content (Mm) and diffusion coefficient (D) of water absorption were
calculated by measuring the water uptake of specimen at regular time interval. All specimens are flexural
and impact tested under ASTM D790-02 and D5942-96 conditions respectively. The results show that
incorporating glass fabrics effectively decreases maximum moisture content and diffusion coefficient
of hybrid composite. The absorption process was found to approach the Fickian diffusion behavior for
both various solutions. The highest maximum moisture content and diffusion coefficient were obtained
on hybrid composite immersed in distilled water. Effect of water absorption on the mechanical
properties of the hybrid composites showed that there is a significant reduction in flexural and impact
strength.
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Abstract. An experimental investigation was conducted to evaluate the performance of an indirect
injection (IDI) diesel engine using diesel (D100) and diesel-biodiesel blends (BD25, BD45, BD65)
separately. The engine was run in various engine loads at constant engine speed ranging from 1000 to
2400 rpm with an interval 200 rpm. The results showed that the maximum pressure inside cylinder of
D100 is slightly higher than that of BD65 and others biodiesel blends. The biodiesel blends exhibited
higher pressure change rate at a moment before peak pressure inside the combustion chamber. It was
also clearly observed that the heat release rate of D100 is higher than those of biodiesel blends. This
result is consistent with the higher engine power delivered by D100 compared to the biodiesel blends.
In related to the combustion period, it was recorded that BD65 started the combustion slightly earlier
than that of D100. This resulted in the shorter ignition delay of BD65 compared to D100. On the other
hand, from the burnt mass data it was found that the BD65 ended the combustion later than the D100.
This means the combustion duration of biodiesel blends are longer than that of diesel fuel which is worse
combustion condition.

Keyword: indirect diesel engine, biodiesel, combustion characteristics
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Abstract. The aim of coatings on the material of carbon steel with Nickel-Tungsten is to improve the
wear resistance of the material. However, with the elevated contact temperature due to friction force in
the surface area of sliding may alter the wear resistance of Nickel-Tungsten layers. If the elevated
temperature is quite high to reduce the hardness performance of Nickel-Tungsten layers, the layers may
be degraded more quickly. In this work, Nickel-Tungsten was deposited on the surface of medium
carbon steel in the process of flame powder spray coating with layer thickness of about 0.2 mm. The
wear test was conducted using linear reciprocating ball-on-plat with varying surface temperature of
about 30°C up to about 250°C. The wear rate and wear mechanism of Nickel-Tungsten layer is
investigated.

Keywords: Nickel-Tungsten, carbon steel, coating, surface temperature, wear.
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Abstract. Brake lining is one of the active safety components in the vehicle that serves to reduce
and stop the vehicle speed. Brake lining is arranged in brake system made of ashestos material and
other materials such as metal oxide, sulphate, Mn or Co and silikan. In research to realize the
environmentally friendly brake pads have developed hybrid composite materials with reinforced
basalt, clam and alumina as the material of brake pad. The purpose of this study was to examine
fluid absorbtion and hardness in brake pad and can look for alternative brake pads that are
environmentally friendly. From the research results can be shown after 60 days immersion of
specimen | has absorptive power of 0.005286% and violence 6.420223; Specimen Il has absorptive
power of 0.005286% and hardness 6,455352; Specimen Il has absorptive power of 0.005286%
and hardness 6,712196; And asbestos brake lining has absorption capacity of 0.005286% and
hardness 6,712196. Based on these results it can be concluded that the absorption capacity of the
brake lining will affect the hardness, where the greater the absorption, the hardness of the brake
lining will decrease.
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Abstract. The material of composite hybrid Al / (SiCw + Al,O3) is a mixture of fine aluminum powder
as a matrix while Silicon Carbide whiskers (SiCw) and Alumina (Al,O3) as reinforcement. Powder
metallurgy method is used to manufacture composites according to the form of test specimens. Testing
without treatment and after sintering treatment with temperature parameters and sintering time of 500
and 600°C at holding time 6 hours. This research was conducted to know the properties of thermal
conductivity, hardness, density and SEM analysis after sintering process. The results show that the
sintering process that has been carried out can provide a percentage increase and affect the composite
properties. Improved thermal, hardness and density occurs due to stronger or denser interface bonds
between the matrix and reinforcement influenced by increasing sintering temperatures, so sintering
processes can affect composites on physical and mechanical properties.
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Combustion Characteristics of Gas Fuel From Basic Materials Arak
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| Gusti Ketut Sukadana?, | Ketut Gede Wirawan?
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Abstract. Analyze the characteristics of gas fuel from arak Bali like shape and flame speed. Test
characteristics such as methanol and ethanol content material gas from arak Bali, after it tested the gas
fuel combustion characteristics of arak Bali such as the shape and speed of flame. Testing characteristics
such as the content of methane and ethanol gas from arak Bali performed in the laboratory of Forensic,
while testing the ignition characteristics of the shape and speed of fuel from evaporating arak Bali done
using a helle-shaw cell combustion chamber model. Air mixture ratio variations with gas fuel from arak
Bali is 24/1, 25/1, 26/1, 27/1, 28/1, 29/1, 30/1 and 31/1. The observed effect is the shape and speed of
the premixed flame propagation in the helle-shaw cell combustion chamber model. The results of the
study, the moisture content of the basic ingredients of gas fuel arak Bali consisting of 40% methanol
and 60% ethanol. To gas fuel from arak Bali has AFR stoichiometry on 30/1. Getting closer to the AFR
stoichiometry, flame color changes from reddish color faded to red, reddish blue, blue and bright blue
last. Maximum speed of propagation of fire occurred in AFR stochiometry is 328.33 cm/sec.
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Solidification Characteristic of Cu-20%Sn Bronze Alloys Casting
Process by using Sand and Metal Molds
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Abstract. Solidification is an essential part of casting process. This is a change process range from
liquid phase into solid phase. Difference of solidification rate affects the needed time to change liquid
phase into solid phase as well as the release of latent heat. This study aimed at reviewing solidification
characteristic of Cu-20%Sn Bronze Alloys as Balinese gamelan materials during casting process by
using sand and metal molds. Pure commercial copper (Cu) and white tin (Sn) were melted in crucible
furnace until 1000° C. The melted metal was poured into sand and metal molds. History of solidification
temperature was measured and recorded by using thermocouple type K which was directly connected
to computer equipped with data acquisition system. The results of this study showed that the
solidification rate of casting process in metal molds faster than sollidification rate on using sand molds.
Finer dendrites with multiple branches are formed on casting on metal molds than compared that
dendrite forms that produced on castings by sand molds

Keywords; solidification, sand mold, metal mold, mechanical properties and microstructure
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Abstract. Coconut leaf is one of the most potential biomass to be converted into bio-oil
through pyrolysis process and the availability in Indonesia is abundance. The mechanism of
decomposition of coconut leaf into bio-oil productions requires further research because of
the complexity of pyrolysis and differences in biomass composition. Therefore, the design,
optimization and modeling of pyrolysis processes is strongly influenced by biomass
characteristics. The purpose of this study was to find the characteristic differences in
pyrolysis behavior of the three main parts of coconut leaf based on its constituent parts;
leaflets, midrib and whole leaf. Moisture is removed by drying the sample in an electric oven
at 110°C for 24 hours. Characteristics were tested using Cellulose Analysis, Ultimate
Analysis, and Heat Value, whereas pyrolysis behavior used Thermogravimetric Analyzer
(TGA). The results show that leaflets, midrib and whole leaf exhibit different pyrolysis
behavior. In terms of considering flow process of separation, the whole leaf becomes an
option as a fuel for further pyrolysis processes. The maximum temperature that as a reference
in the pyrolysis process of coconut leaves is 500°C with temperature rate of 20°C/min and
the process lasts as long for 130 minutes.
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Gasket performance for different type of flange
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Abstract. There is a wide variation of flange style and configuration, but only four types of facing are
widely used, which are raised face, flat face, ring joint facing and lap joint flange. Corrugated metal
gaskets 400MPa-mode has better performance than gaskets 0Mpa-mode for flat face flange type. In this
study we investigated the performance of corrugated metal gasket 400MPa-mode for three types of
flange facing which are raised face, flat face and combination raised-flat face. The finite element method
employed to analysis the effect of different types of flange on contact width and contact stress in relation
with axial force of corrugated metal gasket. The result shows corrugated metal gasket 400MPa-mode
give good performance for all type of flange face.

Keyword: gasket, contact width, contact stress, finite element analysis
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Influence of Dies Type for Gasket Forming Shape
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Abstract. Performance of metal gasket influenced by final design of the forming result. Good shape of
gasket will give optimal leakage performance. It difficult to produce good shape because of springback
effect. In this study we investigated springback effect on forming process of metal gasket 400MPa-mode
for two types of dies which are open dies and closed dies. The finite element method employed to

analysis the effect of different types of dies on final design of corrugated metal gasket. The simulation
shows corrugated metal gasket 400MPa-mode with closed dies result better final shape than open dies.

Keyword: gasket, forming, springback, finite element analysis
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Abstract. This work is focused on study water absorption behavior on hybrid particle reinforcement for
phenolic resin composites. This experiment work subjected to investigates corrosion and hardness
properties effect of sea water absorption. Hybrid composites were constructed by three types of particles
such as basalt, seashell and alumina were mixed for reinforcement, and phenolic resin was employed as
matrix. Specimens were manufactured by using hot-press process on temperatures and pressure of 150°C
and 2000N. Water absorption test were carried out by immersing specimens in sea water at room
temperature for different time durations (3, 14, 24, 30, and 60 days) according ASTM D 570 standard.
The morphology of hybrid particles composites was investigated by SEM. The result shown that the
increasing weight fraction of basalt powder has increased the hardness of specimens. Water absorption
was shown monotonous trend on all hybrid composites configuration. In addition, hybrid composite
immersion in sea water made hybrid particle composites corrosive.

Keywords: Corrosion; hardness; hybrid; particulate composites; sea water, water Absorption.
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Abstract This investigative research aims to convert urban non-organic waste fuels such as plastic waste
into energy using fixed bed pyrolysis technology. Pyrolysis fixed bed (PFB) is one of the most efficient
technologies for converting various types of undegradable solid waste into thermal energy and liquid
fuels with high efficiency. The study was conducted on a lab-scale PFB reactor with dimensions of 15
c¢cm and 55 cm in diameter and bed height respectively. The reactor is equipped with a cooling and
decomposition system to accommodate liquid and gas products. Reactor temperature variations using
an external heater were tested and silica sands were selected as a bed material to improve the temperature
function of the PFB reactor so as the maximum quality and quantity of liquid product were obtained.
The fuel properties of the derived oil were tested including their physical properties, calorific value,
elemental measurement (CHNOS) analysis. The results of the study showed that the increased in
temperature resulted in an increased pyrolysis performance which was indicated by the increased
volume and liquid caloric value.

Keywords: pyrolisis, fixed bed, plastic waste, temperature

30



Paper ID 269:

Observations of mechanical and manual forging on bronze as a
gamelan material
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Abstract. Gamelan is a traditional musical instrument used by Hindu Balinese in religious and cultural
activities. The process of making gamelan begins with the manufacture of copper alloy composition
(Cu) and lead (Sn), melting, casting, forging and tone forming by grinding on the surface of the blades.
The process of forging on the manufacture of bronze gamelan (CuSn) with an open casting method
absolutely must be done, because the casting results tend to cause the occurrence of porosity. Porosity
that occurs in the bronze as a gamelan material will affect the sound produced. The research conducted
is to compare the results of manual forging and mechanical means, where the observations are made on
the percentage of deformation that occurs, the density, the hardness and the micro structure of the bronze
material. The observations show that mechanical forging provides better mechanical properties,
deformation rates and product microstructure.

Keywords: forging, gamelan, bronze
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Abstract. The aim of this paper is to examination application of Proportional, Integral and
Derivative Control (PID) to regulate the movements of the mobile robot arm gripper.
Simulation and experimental methods was utilized to verify the sophistication of PID control
to control the mobile robot manipulator in the collection and placement of several kinds of
objects quickly, accurately and correctly. The mathematical modeling is used to utilize the
integration of Auto-Desk (Inventor) and MATLAB / Simulink / SimMechanics software.
This method works by converting the physical model file into the xml file. This method is
absolutely accurate to build the modeling and design robotics. The automatic control design
of this robot manipulator is validated in simulations and experimental in control labs as
evidence that the mobile robot arm control design can achieve the best performance such as
the error signal is lower than 2%. Maximum overshoot signal is less than 2.5% and the
stability signal response is achieved within a short time of 5s.

Keywords: PID Control, Control Motions, Mobil Robot Arm Gripper, Performance.
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Abstrac. Model and the number of blades on the wind turbine greatly affect its performance. The
purpose of this research is to know the effect of fin on Savonius turbine U type 4 number blade. A
Simulation using Solidworks (Flow Simulation) software based on Finite Element Analysis (FEA)
Method, will show pressure distribution and velocity distribution of blade rotor savonius wind turbines.
The simulations to compare variation of addition of 1 fin, 2 fin, and blade without fin (standard). The
wind speed variations applied to each of the blades is 5 m/s, and 7 m/s respectively. The simulation
results showed that the performance of pressure distribution and velocity distribution on each blade is
higher and more widespread and evenly distributed, occurring on each blade with the addition of two
fins compared to a single fin turbine and standard blade (without the addition of fin). Number of fin at
blade will influence value of pressure distributions and velocity distribution. Two fin in the blade
produces higher pressure distribution and velocity distribution. The higher wind speed applied to the
turbine blades will have a significant effect on the value of pressure distribution and velocity distribution
on the blade. Drag coefficient increasing with addition of fin, two fin was produced higher drag
coeficient/drag force compared as blade 0 fin and blade 1 fin. The effectiveness of pressure distributions
and velocity distributions that occurs on the turbine blades will be significant to effect for the rotation
on the turbine shaft, so as to have a significant impact on the performance the turbines.

Keywords: blade, fin, savonius rotor, turbines
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Abstract This paper aims to understand the difference in characteristics of activated carbon produced
from oil palm fronds (Elaeis guineensis Jacq) through the addition of two different activators, namely
sodium carbonate (Na,CQOs) and sodium chloride (NaCl). To do this, activator concentration of 10
percent each with activation temperature of 600 °C were applied in the experiment. Moreover, to
determine the quality of activated carbon produced, a morphological analysis of activated carbon
surfaces as well as FTIR spectra analysis on activated carbon. Identification using FTIR
spectrophotometer revealed that the activated carbon in this study contained functional groups of O-H,
C=0,C=C,C-C,and C-H.

Keywords: activated carbon, oil palm fronds, sodium carbonate, sodium chloride
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Abstract. The paper discusses the simulation study and analysis of output energy produced by 5MW
solar farm located in Weh Island, Aceh Province, Indonesia. Weh Island is a tourist area. Currently, a
diesel power plant supplies all of its electricity requirement. Most of the user were household, hotels
and public facilities. Weh Island consists of 8,858 family houses, 124 medium and small hotels. 48
educational facilities (formal schools and traditional Islamic schools) 48 healthcare facilities (consisting
of 2 hospitals, 6 public healthcare center, and 23 public healthcare service units). The daily peak load of
electricity usage occurred at two points; 03.00 pm and 08.00 pm, with the peak load reaches 4,667 kW
and 5,009 kW respectively. The solar farm was designed based on the peak electrical load (5MWp)
using grid-connected system to ensure continuous availability in the area, as solar farms are only able
to operate during the day. The system used 300 Wp Monocrystalline technology panels with 16.4%
efficiency and inverter with 20Kw capacity and 98.8% efficiency. Each of the inverter was designed to
serve 66 to 67 solar panels. Therefore, in order to produce 5SMW of electricity, the solar farm was
developed with 16,668 solar panels and 250 inverters on 32,309 m2 of land space area. The simulation
model of the solar farm was developed using PVsyst simulation software. The simulation study was
conducted based on monthly solar radiation, temperature and daily radiation time of the Weh Island
during one year. The result of the study showed that the system produced sum annual energy of 7991
MWh/year and the solar panel obtained the average radiation of 5.2 kWh/m2/day. The highest energy
output was 792,4 MWh which was produced in January, and the lowest energy output was 603.3 MWh
which was produced in September. Furthermore, when the usage time distribution of the electricity was
formulated into the model, the simulation result showed that the solar farm system were able to
accommaodate the electricity requirement in Weh Island.

Keyword: Solar Farm, Energy Output and Simulation Study
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Abstrac In this study, the effect of pulse currents on the weld geometry and angular distortion in pulsed
GTAW (PGTAW) process was investigated. The material used 304 stainless steel with butt joint
configuration to produce weld bead and an autogenous pulsed GTAW process was applied. The mean
currents and welding speed were kept constant with the peak and base currents were varied. During
pulsed GTAW process, the arc condition was captured directly using charge coupled device (CCD)
camera. The weld geometry and angular distortion were measured using Dino-lite and Coordinate
Measuring Machine (CMM), respectively. The angular distortion was determined using mean vertical
displacement method. The result of angular distortion on continuous GTAW was higher than pulsed
GTAW. The weld geometry on pulsed GTAW was produced wider of weld bead width than continuous
GTAW. Increased the peak currents, the results increasing the weld bead width and angular distortion
in pulsed GTAW. As compared of weld geometry to the continuous GTAW, similar result at parameter
65-A. The smallest of angular distortion on pulsed GTAW was achieved at parameter 35-A.

Keyword: Pulse GTAW; Weld geometry; Angular distortion; Stainless steel.
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Abstract. The development of technology on flotation in water-waste treatment is very fast. This
environmentally friendly technology using bubbles. The characteristic of the bubble causes the material
to separate into the material hydrophilic or hidrophobic. Obviously with the addition of other chemicals.
At the time of bubble formation, air entrainment events occur. This study aims to determine the
parameters that affect the entrainment of air events that is the relationship of diameter downcomer and
jet velocity to air entrainment. Set up tools used are pumps, nozzle, down comer, flow meter, reducer
and glass water tank. All that is connected with the pipe, the data obtained in the form of video and
photos using the camera. From there obtained quantitative and qualitative data, for quantitative data in
the process using image processing program. Results from this research that jet velocity affects air
entrainment, whereas the diameter of the downcomer affects the value of the air entrainment.
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Abstract. Irrigation system especially in Riau Province are widely available in around of agriculture
area. The water flow of irrigation seems to provide continuous energy however many people ignored.
The source can be used to drive some water wheels to generate electricity. The head of flow is relatively
low with long enough area as the reason many water wheel in series like undershot type was appropriate
to apply. This study aims to investigate the possibility of using many water wheels in a canal by
installing two units of water wheel together i.e picohydro with series. Then, doubling the amount of
energy might be utilized from the resources. For manufacture the corrosion resistant and lightweight
material are selected to maintain the wheel from damage. The water wheel was tested from the ground
up irrigation keep constant, various level of water to determine the characteristics of water wheel
achievement. Power output and efficiency of the water wheel are among other of the results present in
this study. Single water wheel produce that the maximum electrical power of about 1300 Watt. However
the installation of two water wheel in series caused a decrease the total output power of the system
approximately 1065 watt.

Keyword: cascadaevater wheel, small water turbine, low head, Riau Province
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Abstract. Organic Rankine Cycle (ORC) system is a modification of the conventional Rankine cycle to
generate electricity from the utilization of low-grade temperature heat sources. Experiment on ORC
systems was conducted to analyze the performance of a small scale ORC system with 1 kW capacity
using R134a as working fluid. A helical type of evaporator and condenser were used as heat exchangers
and a scroll type car compressor was used to generate power with variation in heat source temperatures
of 750C, 85°C, and 95°C. Turbine power is calculated theoretically based on the experimental data
obtained due to the turbine was not able to rotate. This experiment results show the optimum efficiency
and theoretical power of ORC is respectively 3.33% and 279.58 Watt with inlet pressure and temperature
of turbine are respectively 1.25 MPa and 67.7°C.

Keyword: ORC, Thermal Efficiency, R134a, Lgrade Temperature
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Abstract. Waste heat from industries such as steam power plants can be utilized to meet the world’s
electricity need. However, it cannot be converted efficiently to electric power by using conventional
power generation methods as opposed to a technology called Organic Rankine Cycle (ORC). ORC is
one of the power plant systems that is a modification of the Rankine Cycle using organic working fluid.
In this research, ORC was designed and manufactured using R-134a as working fluid and helical heat
exchanger as evaporator and condenser. The design of ORC systems based on simulation using Cycle
Tempo 5.0 with evaporator temperature of 90°C, condenser temperature of 10°C, inlet pressure of pump
of 0.55 MPa, and inlet pressure of turbine of 0.79 MPa. The results of this study showed the length of
tube evaporator and condenser of 10.61 m and 10.56 m, respectively, with system efficiency achieved
at 3.8%. Based on experiment, with evaporator temperature of 95°C, condenser temperature of 10°C,
inlet pressure of pump of 0.48 MPa and inlet pressure of turbine of 0.52 MPa so resulted of system
efficiency of 3.33%.
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Abstract. The purpose of this research was to investigate the tensile strength and impact strength of
eleusine indica grass fiber-reinforced polypropylene recycle composite. In this study, the fiber was
treated with alkali at 5% NaOH for 2 hours. The eleusine indica grass fiber cut with a length of 3 cm
and the matrix used recycle polypropylene. In this research, the volume fraction of eleusine indica grass
fiber varied by 20%, 25%, 30% respectively. The composite molded with a hot press at temperature
200°C with a holding time for 2 hours. Tensile test used ASTM D3039 and impact test used ASTM
D256. The highest tensile and impact strength results on fiber volume fraction 30%.
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Abstract This research proposes a new method for boat impact vibration attenuation using the exchange
of momentum principle with pre-straining spring mechanism. The boat dynamic is modeled using A
hinged-supported beam structure. The impulsive load on the boat hull induced by the wave is expressed
using a one degree of freedom spring-mass system. The simulation study is performed to evaluate the
momentum exchange impact damper performance on the boat shock vibration problem. Two kinds of
momentum exchange impact dumper i.e. without and with pre-straining spring mechanism are
evaluated. The simulation results show that the impact damper with pre-straining spring mechanism
(PSMEID) is better that the passive momentum exchange impact damper (PMEID) in reducing the boat
shock vibration response.

Keywords: PSMEID, PMEID, impact, shock, dumper
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Abstract. Smoldering combustion was categorized as a very dangerous combustion and considered as
a main cause to haze problem during wildland fires in Sumatera, Indonesia. This study aims to
determine the characterized of the spread of peat fire, so the mitigation can be done. This study was
used experimental methods. In this case, peat from Riau were analyzed and the samples to be used were
peat that has been dried in the oven during 24 hours at 100 °C of temperature, moisture content after
interaction with air was 7.09%. This study was resulted the maximum combustion temperature of
508.72 °C. The rate of propagation of peat fires was determine from the difference of time when the
combustion temperature reaches 300°C and 365°C. The rate of smoldering propagation at temperature
of 300°C of 14.3 cm/h on the vertical direction and 6.31 cm/h on horizontal direction. The rate of
smoldering propagation at temperature of 365°C of 19.76 cm/h on the vertical direction and 5.17 cm/h
on horizontal direction.

Keywords: smoldering combustion, peat, mitigation
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Abstract. Vibration is inevitable from all machine elements operations since the load, surface velocities
or contact radii change in time. In the case of a ball bearing application, the load changes as the ball
elements rotate around the track. This change will be more rapidly when the external load changes. The
vibrations induce a sinusoidal dynamic load working on the contact. On the other hand, the imperfect
waviness on the contacting surfaces causes the vibration effects on the film thickness to become more
pronounced. This paper numerically investigates the influence of the sinusoidally varying loads due to
vibrations on the film thickness and pressure profile of the isothermal, elastohydrodynamically
lubricated point contact with a wavy surface. For that purpose, a single contact between ball element
and inner raceway is modeled as a contact between a spherical ball and a flat plate. The results reveal
that the external sinusoidal dynamic load induces the modulations on the film thickness and pressure
profile. The waviness on one contacting surface causes the changes in the EHL behaviors to become
more pronounced.
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Abstract. In our study, waru fibers were treated with potassium hydroxide (KOH) 8% for two hours at
ambient temperature. The tensile strength and thermal properties of the treated fibers were examined by
using tensile test and Thermogravimetric analysis (TGA). The surface structure of the waru fibers was
analyzed using Scanning Electronic Microscopy (SEM). Experimental results revealed that non-
lignocellulosic were mostly reduced with 8% concentrations of KOH. Consequently, fibers treated had
the higher tensile strength and resistance thermal than untreated fibers; due to cellulose content increased
in the fibers. SEM images show that after alkali, the waru fibers surface becomes clear, fibril and rougher.

Key Words: Waru fibers, potassium hydroxide (KOH), tensile strength, thermogravimetric (TGA)
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Abstrac Model and the number of blades on the wind turbine greatly affect its performance. The purpose
of this research is to know the effect of the fin on Savonius turbine U type 4 number blade. Simulation
using Solidworks (Flow Simulation) software based on Finite Element Analysis (FEA) Method, will
show pressure distribution and velocity distribution of blade rotor savonius wind turbines. The
simulations to compare on the variation of the addition of 1 fin, 2 fins, and blade without fin (standard).
The wind speed variations applied to each of the blades is 5 m/s, and 7 m/s respectively. The simulation
results showed that the performance of pressure distribution and velocity distribution on each blade is
higher and more widespread and evenly distributed, occurring on each blade with the addition of two
fins compared to a single fin turbine and standard blade (without the addition of fin). The higher wind
speed applied to the turbine blades will have a significant effect on the value of pressure distribution
and velocity distribution on the blade. The effectiveness of pressure distributions and velocity
distributions that occurs on the turbine blades will be significant to effect for the rotation on the turbine
shaft, so as to have a significant impact on the performance the turbines.

Keywords: blade, fin, savonius rotor, turbines.
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Abstract This paper shows the effect of stiffened plate to the stress concentration and the stress intensity
factor of crack on the spring plate. The spring plate has cracked at its base after several years of operation
in a kiln in the Semen Padang cement factory. In order to obtain the cause of crack appearing and effect
of stiffened plate on spring plate, the finite element model is used to analyze the stress distribution and
the stress intensity factor of the crack. In conclusion, the additional stiffened plate is able significantly
to reduce the stress concentration and stress intensity factor of crack for both models. The stress
concentration can be reduced from 50 to 57 percent with addition of stiffened plate. Meanwhile, the
stress intensity factor can be reduced from 63 to 67 percent when spring plate using the addition of
stiffened plate. It reveals that the implementation of additional stiffened plate on spring plate has an
important role to avoid the crack growth.

Keywords: stress intensity factor, stiffened plate, crack propagation, rotary kiln
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Abstract In this work, the induction motor damage detection based on sound signal was developed by
using simple microphone and sound card as sound data grabber to reduce the cost of instrument. For
that purpose, the induction motor apparatus was constructed, and the artificial damages were applied to
induction motor to make the conditions of unbalance, broken rotor, and bearing fault. The Fast Fourier
Transform (FFT) and wavelet transform were then used to process sound signal, to show the signature
of each type of damage. The results show that the unbalance exhibited very clear large wavelet
coefficient in the frequency of 1x rotational speed. In the broken rotor bar damage, the strong red color
of wavelet graph appeared in the sideband frequencies associated with the broken rotor bar (fsg). Further
more, the bearing fault case showed the different color contour of wavelet graph in the ball-pass outer
raceway frequency (fsror). It can be concluded that the using of sound signal and simple microphone
were powerful tools to detect unbalance, broken rotor and bearing fault in induction motor.

Keywords: induction motor, damages, simple microphone, sound signal, signal processing
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Abstract. Thermoacoustic refrigerator has emerged as one of new alternative ways of cooling. The use
of this technology which converts sound energy to heat energy has not been popular despite its
environmentally friendly and simple construction. A laboratory scale thermoacoustic cooling device has
been constructed to conduct experiments on three different shapes of resonators that results in
temperature difference occurring at its stack ends. Geometry of the device parts is one of the parameter
that holds importance to its characteristic. The device applied a different shape of resonator for each
experiment and record temperature data at stacks ends. The experiments were conducted with variations
in resonator which are square tube, cylinder tube and tapered tube. The material of resonator is acrylic
and its inner volume remains unchanged.

Keyword: thermoacoustic refrigerator, resonator tube, stack ends

49


mailto:dinniagfa@lecturer.unri.ac.id
mailto:sabri@unsyiah.ac.id

Paper ID 362:

Remaining Strength Assessment of Dented Pipe Based on
Depth and Strain Based Criteria

Musthafa Akbar?, Feblil Huda! and Dyah Kusuma Dewi?

!Department of Mechanical Engineering, Universitas Riau, Pekanbaru, Indonesia
2Center of Technology for Machinery Industry, Agency for Assessment and Application of
Technology, Tangerang, Indonesia

E-mail: akbarmust@eng.unri.ac.id

Abstract. There are currently two methods which are used in feasibility operation of dented pipeline
systems, namely depth based and strain based. In this research, both methods will be compared to
determine conservatism degree of each method and as a guideline and considerations in the integrity
assessment of pipeline system. The finite element method with including nonlinearities of material
properties and dimension will be used as a tool in the analysis. Static indentation was held with using
half ball indenter. Variations of applied load are 600 N, 1000 N, 1500 N, 2000 N, and 2500 N. The
results of indentation are dent depth ratio (d/D) with value 1,93 %, 3,78 %, 5,53 %, 7,08 %, 10,63 %,
and plastic strain with value 4,24 %, 5,87 %, 8,36 %, 11,43 %, and 12,93 %, respectively. Based on the
Code, depth based criteria use d/D<6 % and strain (¢) < 6 % as an acceptance criteria. Based on this
research, it can be concluded that strain based method is more conservative rather than depth based
method. Then, five model of defected pipe will be simulated in the condition of operation pressure
applied to the pipe. Operation pressure was varied with (P/Py) 0.2, 0.4, 0.6, 0.8, and 1. The results show
that depth of dent will decrease with variation of strain value.
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Abstract. The development of electronic device is moving toward Smart Technologies, But, the idea of
Smart Technologies brings a new problem to heat flux management because the device produces more
heat to be banished, especially CPU. So to solve those problems, heat pipe was chosen to be an
alternative solution. Heat pipe was hoped to be a passive cooling system technology, but further research
shows that goal can’t be achieved, due to the high condenser temperature, and the cooling system still
needs fan support to banish the heat quickly from the device. So, this paper will discuss a research about
new cascade system for heat pipe with variations of heat load and amount of condenser. The results were
compared to non-cascade heat pipe to know its thermal performance, especially in thermal resistance.
The results show that application of cascade straight heat pipe is effective to solve high condenser
temperature problem. In thermal resistance, non-cascade heat pipe still better, but the differences only
around 0.3-0.37 °C/W. For the comparison between single and double condenser, double condenser
shows better thermal performance. In the end, this cascade heat pipe technology is effective to be applied
for central processing unit cooling system technology.
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Abstract The aim of this study was to investigate the tensile behavior of hybrid composite epoxy
matrices with glass/basalt fiber-reinforced laminates. The E-glass/basalt laminates were manufactured
using vacuum injection molding and the effect of different stacking sequences of glass and basalt fibers
on the mechanical properties of the hybrid composites was investigated. The stacking modes selected
were Hgee (GBG referring to glass-basalt-glass stacking), Hee, and Hgg, with 60% E-glass fibers and
40% basalt fibers. Then, for comparison, hybrid composites with 10-40% basalt fibers as core were
produced for other modes. All the modes were compared to the neat composites based on the basalt
fiber-reinforced (BF) and E-glass fiber-reinforced (GF) polymer resins. Tensile tests were carried out to
determine the tensile strength, tensile strain and modulus in accordance with the standard ASTM D 368.
Scanning electron microscope (SEM) images of the fractured surfaces were analyzed to elucidate failure
mechanics of different configurations of the hybrid composites. The results show that the tensile strength
increases as basalt fiber content increases, by 3.95% on average. Additionally, tensile strengths of hybrid
composites with different stacking sequences did not very much. The fracture behavior of hybrid
composites obtained was that for basalt fiber rupture failure, which was more disorderly than for E-glass
fibers in all laminate combinations. It is confirmed that the durability of basalt fiber to fracture is higher
than that of E-glass fiber by 26.6%, implying that the former laminate is stronger and more durable in
structural applications.

Keywords: Hybrid composites; basalt; E-glass; stacking sequence; tensile.
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Abstract Thermo-acoustic is one of Non-Vapor compression cooling technologies also environmentally
friendly technology developed rapidly to the present time due to its only use the sound wave to get the
magnitude of cooling temperature with the oscillatory motion of the working gas pass through the stack
inside a resonator is made in such manner, not use moving part such as the compressor. No lubrication
system, low electricity consumption, and without the use of any chemical refrigerants so that the
constructions, it will be more simplified and cheaper. The Stack is considered as the heart of the thermo-
acoustic system which is the important heat transfer processes will be occur in this area. The variation of
the shape, stack distances, kind of material stack applied on the system will be influenced the output of
temperature as well. The writer will build a thermo-acoustic refrigerator with the parallel plate stack that
is made from PVC Rigid sheets. This study will be done to see how the stack performance with
temperature different aspect that would be achieved in the stack, the expectation on this experiment that
the performance will have optimum result. The Writer also tried to conduct simulation with the DeltaEC’s
Software.

Key Words: Thermo-acoustic, Refrigerator, Cooling, Stack, Resonator, Parallel-Plate Stack, DeltakEC.
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Abstract The high energy consumption of compressor based cooling system has prompted the
researchers to study and develop non-compressor based cooling system that less energy consumption,
less environment damaging but still has high enough cooling performances. Indirect and semi indirect
evaporative cooling system is the feasible non-compressor based cooling systems that can reach the
cooling performance required. This two evaporative cooling system has some different in construction,
porous material used, airflow scheme and secondary air cooling method used for various applications.
This paper would report the cooling performances achieved by those two cooling system in terms of
cooling efficiency, cooling capacity, wet bulb effectiveness, dew point effectiveness, and temperature
drop. Porous material used in direct, indirect and semi-indirect evaporative cooling would be highlighted
in terms of their type, size, thickness and any other feature. The introduction of skinless bamboo potency
as a new porous material for either indirect or semi-indirect evaporative cooling would be described.
Overall this paper reviews several different indirect and semi-indirect evaporative cooling system for
the study of the skinless bamboo potency as a new porous material in evaporative cooling system.

Keyword: Indirect and semi-indirect evaporative cooling system, skinless bamboo potency, evaporative
cooling new porous material.
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Abstract. The performance comparison of direct solar dryer system (DSDS) and closed loop heat pump
dryer (CLHPD) for drying of banana have been investigated. This study was carried out with 3 drying
methods including DSDS, CLHPD without preheating and CLHPD with preheating for 30 minutes to
determine the performance and drying characteristics of banana dryer from the initial mass of 8 kg to
evaporate of moisture content of 3.2 kg. The results shown that the drying time of banana using CLHPD
with pre heating (30 minutes), CLHPD without pre heating and DSDS are 255 minutes, 305 minutes
and 720 minutes, respectively. The higher value of Specific Moisture Extraction Rate (SMER) of banana
using CLHPD with pre heating (30 minutes), CLHPD without pre heating and DSDS are 1.29 kg/kWh,
1.18 kg/kWh and 0.35 kg/kWh, respectively. The SMER of CLHPD with pre-heating is higher than
CLHPD without pre-heating and highest compared to DSDS. The CLHPD with pre heating shows a
better performance in comparison with CLHPD without pre heating and best performance compared to
DSDS. The CLHPD drying time with pre-heating are faster than CLHPD without pre-heating and fastest
compare to DSDS.
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Abstract Squeal noise is generated by an unstable friction-induced vibration in a mechanical structure
with friction load. Nonlinear mechanism like sprag-slip, stick-slip, and negative friction damping are
believed in contributing to generate this kind of noise. However, the prediction of its occurrence still
counts on the linear complex eigenvalue analysis which may under-predict the number of unstable
vibration modes. In this paper, a nonlinear analysis of a squeal noise generation is investigated. The
analysis is conducted by a numerical model using two-degree of a simple model and an experimental
observation using a circular plate and slider plate with a friction contact interface. The contact stiffness
is modeled as a cubic nonlinearity and friction coefficient as a nonlinear function of velocity. It is found
that, mode coupling instability will occur if the normal contact stiffness and friction coefficient exceed
the bifurcation point to make a couple mode instability. However, when the system is stated linearly
stable, instability still has a possibility to appear because of increasing the nonlinear contact stiffness
and coefficient of friction as a function of relative motion velocity. Lower speed and higher pressing
force will increase the incidence of squeal noise. Furthermore, it is also found the stick-slip phenomenon
interacted with mode coupling instability to generate squeal noise. It contributes to supply energy to
increase the response caused by instability of mode coupling.

Keywords: squeal noise; nonlinear contact stiffness, friction coefficient, instability.
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Abstract. Smart technologies are the scientific knowledge application that develops into computer
technology. Central Processing Unit (CPU) is a computer hardware that carries out the computer
program instructions. The CPU technology development is very fast with the impression of smaller
dimensions yet maintain its performance and efficiency, this results in a heat flux or overheating that
should be reduced and even removed from the CPU system to maintain the CPU performance and life
because the overheating could potentially damage and slow down the computer work. To solve the CPU
heat flux problem, we use heat pipes as the cooling system, because of its ability to transfer heat and
contribute to the high outlet temperature in the condenser. The cascade heat pipe design is made by
combining two heat pipes into one. The design is expected to be able to reduce the processor temperature
by 2.74°C at the idle condition, 1.48°C at maximum conditions, and condenser section by 14.94°C at the
idle condition, and 21.12°C at maximum condition. Cascade heat pipe with double condenser reduce
processor temperature by 3.89°C at the idle condition, 4.24°C at the maximum condition, condenser
section by 17.12°C at the idle condition and 24.16°C at maximum condition lower than the non-cascade
cooling system.

57


mailto:wayan.nata@gmail.com

