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Chairman of ESTIC 2016

On behalf of The Organizing Committee, we are
pleased to welcome you in Padang, West
Sumatera, Indonesia, to The3™ Engineering,
Science, and Technology International Seminar
2016 (ESTIC 2016).

The conference was initiated on 2011 and 2013
by the Faculty of Industrial Technology of
Universitas Bung Hatta under previous name of National Conference of
Science and Technology (Resatek) at the UBH campus. The conference
then changes its name into Engineering Science and Technology
International Conference on 2016 and expands its scope to
international conference. This conference has facilitated the
communication between scientists across applied in engineering
technology science and allows the applied technology professionals to
contribute their expertise to deal with empowerment issues.

The aimed of the conference is promoting engineering technology
research activities in Indonesia and overseas, in the hope of building
and strengthening networks and collaborations. Therefore, the theme is
"Applied Technology for Sustainable Development" and encompassing
many relevant topic such as: Energy, Material Science And Technology,
Environmental Science And Technology, Food Processing Technology,
Industrial Management Technology, Technical Vocational Education and
Training, and other related topic. As a new comer, we proudly
announced that we have about 80 abstract coming from Saudi Arabia
and Asian countries such as Japan, Malaysia, Thailand and Indonesia.
The selected paper will publish on two Scopus Indexed Journals: The
International Journal on Advanced Science, Engineering and Information
Technology (IJASEIT) and Asian Research Publishing Network (ARPN).

We thank for all the participant of committee which has done their duty
to select abstract which fulfill to the level appropriately to be published
on journal or proceeding. The participant will be divided into 4 parallel
sessions which comprise of seven categories, due to the topic of this
conference.

The conference will hold for two days and hope you will enjoy
interaction other participant. We hope you will have an interesting
experience during your stay in Padang.

Finally, we thank for all sponsors and other parties that we cannot
possibly mention one by one. We apologize for any inconveniences
during the conference and we hope we can improve it much better next
time.

Padang, August, 30" 2016.
Dr. Mulyazmi, S.T., M.T.
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Rector of Universitas Bung Hatta

On behalf of Universitas Bung Hatta, we are
delighted to welcome you in Padang (the
Rendang city), West Sumatera, Indonesia.

It is a great honor for us to have you from all
over the world to attend to The3™ Engineering,
Science, and Technology International Seminar
2016 (ESTIC 2016). For the first time, this
conference is held by Chemical Engineering
Department of Universitas Bung Hatta, after
several years has been successfully hold National Conference of Science
and Technology (Resatek) since 2011. There are about 80 participants
will attend on this conference. The participants include our colleagues
from many university around in Asian, such as Japan, Malaysia,
Thailand, and Indonesia, which mean that the improvement of
knowledge would cross any borders including island.

The theme was chosen for this conference is "Applied Technology for
Sustainable Development". Applied engineering technology was
progressing rapidly and enables us to reveal and comprehend how this
universe works. I believe that this theme has challenges for all engineers
how to develop of sustainable industry process and energy, innovative
materials, conceptual and process design. However, the aim of the
research is how to create the better life for the future without neglect
the negative impact due to the activities incurred.

Finally, I would like to thank to the member of committee, who has
worked very hard to run the conference. I would like to express our
gratitude to keynote speakers and invited speakers for the active
participant in this conference. I thank to our participants to present and
share the experiences with other colleague in the same field, and we
hope the communication among us can always be maintained.

Padang, August 30" 2016
Prof. Dr. Niki Lukviarman, SE., Akt., MBA
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Scientific Committees

Prof. Fusheng Li
Gifu University, Japan

Prof. Shinji Kambara
Gifu University, Japan

Prof. Aris A. Syntetos
Cardiff University, United Kingdom

Prof. Dato’ Wan Ramli Wan Daud
Universiti Kebangsaan Malaysia

Prof. Mohammad Taherzadeh
Boras University, Sweden

Prof. Madya. Dr. Eri Herianto Majlan
Universiti Kebangsaan Malaysia

Dr. Toshiro Yamada
Gifu University, Japan

Dr. Krittiya Lertpocasombut
(Thammasat University, Thailand

Dr. Oki Muraza
King Fadh University, Saudi Arabia

Dr. Chihiro Yoshimura
Tokyo Institute of Technology, Japan
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Keynote Speakers

Prof. Dr. Yazid Bindar

Institut Teknology Bandung, Indonesia

“Closing the Gaps Between Designed and Operational
Unit Process Performances”

Prof. Dato’ Dr. Kamaruzzaman Sopian

Universiti Kebangsaan Malaysia

“Evaluation And Optimization Of A Multi Ejectors -Flash
Tank Absorption Refrigeration”

Dr. Toshiro Yamada

Gifu University, Japan

“Water And Sediment Quality In Open Channels
Receiving Of Effluents From Small-Scale Onsite
Wastewater Treatment Facilities (Johkasou)”

Dr. Krittiya Lertpocasombut

Thammasat University, Thailand

“Use of Natural Materials Wasted for Water Treatment
and Wastewater Treatment Plants”

Dr. Oki Muraza

King Fadh University, Saudi Arabia

“Catalytic Technologies To Convert (Bio-) Natural Gas
Derivatives To Industrial Chemicals”

Prof. Dr. Shinji Kambara

Gifu University, Japan

“Innovative Hydrogen Production, Storage, and
Utilization System”

Ir. Benny Wendry, M.M*
PT. Semen Padang, Indonesia
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Invited Speakers

Dr. Eng. Reni Desmiarti

Universitas Bung Hatta, Indonesia

“Disinfection of Salmonella Thypi ‘O’ by Inductively
Coupled Plasma Radio Frequency”

Dr. Inna Kholida Sari
Universitas Bung Hatta, Indonesia

“Human Judgment in a Stock Control System - A review
for a Disaster Situation”

Dr. Muchamad Oktaviandri
Universitas Bung Hatta, Indonesia
“An ANN model for designing Micro-hydro Turbine”

Dr. Hidayat, ST., MT

Universitas Bung Hatta, Indonesia

“Evaluation of Micro Hydropower Using Overall
Equipment Effectiveness (OEE) Methode”
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Technical Program
Tuesday, August 30", 2016.
Time PROGRAM
07.30-08.30 | Registration of participants
08.30-09.00 | Opening ceremony:
= Chairman of The Committee
= Rector of Universitas Bung Hatta
09.00-09.40 | Keynote Speaker 1: Prof. Dr. Yazid Bindar
09.40-10.20 | Keynote Speaker 2: Prof. Dr. Shinji Kambara
10.20-10.40 | Coffee Break |
10.40-11.20 | Keynote Speaker 3: Prof. Dato’ Dr. Kamaruzzaman
Sopian
11.20-12.00 | Keynote Speaker 4: Ir. Benny Wendry, M.M
12.00-13.30 | Lunch
13.30-15.25 | Parallel session 1
15.25-16.00 | Coffee break 2
16.00-17.35 | Parallel session 2
19.00-20.00 | Gala Dinner

Wednesday, August 31¢, 2016.

Time PROGRAM
07.30-08.30 | Registration of participants
08.30-09.10 | Keynote Speaker 5: Dr. Toshiro Yamada
09.10-09.50 | Keynote Speaker 6: Dr. Krittiya Lertpocasombut
09.50-10.30 | Keynote Speaker 7: Dr. Oki Muraza
10.30-11.00 | Coffee break 1
11.00-12.55 | Parallel session 3
12.55-13.30 | Lunch
13.30-15.25 | Parallel session 4
15.25-16.00 | Coffee break 2
16.00-16.30 | Announcement of Oral Presentation Award

Closing Ceremony
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Tentative Program

Tuesday, August 30", 2016.

Time Program
07.30-08.30 Registration of participants
08.30-08.45 Chairman of The Committee
08.45-09.00 Rector of Universitas Bung Hatta
09.00-09.40 Keynote Speaker 1:
Prof. Dr. Yazid Bindar
09.40-10.20 Keynote Speaker 2:
Prof. Dr. Shinji Kambara
10.20-10.40 Coffee Break 1
10.40-11.20 Keynote Speaker 3:
Prof. Dato’ Dr. Kamaruzzaman Sopian
11.20-12.00 Keynote Speaker 4:
Ir. Benny Wendry, M.M
12.00-13.30 Lunch
Parallel session 1

Basa 1 Basa 2 Batuah Anai
13.30-13.45 IS 01 IS 02 IS 03 IS 04
13.50-14.05 A 001 B 001 E 001 G 001
14.10-14.25 A 002 B 002 E 002 G 002
14.30-14.45 A 003 B 003 E 003 G 003
14.50-15.05 A 004 B 004 E 004 G 004
15.10-15.25 A 005 B 005 E 005 G 005
15.25-16.00 Coffee break 2
16.00-17.35 Parallel session 2

Basa 1 Basa 2 Batuah Anai
16.00-16.15 A 006 C 001 D 001 F 001
16.20-16.35 A 007 C 002 D 002 F 002
16.40-16.55 A 008 C 003 D 003 F 003
17.00-17.15 A 009 C 004 D 004 F 004
17.20-17.35 A 010 C 005 D 005 F 005
19.00-20.00 Gala Dinner
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Wednesday, August 31, 2016.

Time Program
07.30-08.30 Registration of participants
08.30-09.10 Keynote Speaker 5
Dr. Toshiro Yamada
09.10-09.50 Keynote Speaker 6
Dr. Krittiya Lertpocasombut
09.50-10.30 Keynote Speaker 7
Dr. Oki Muraza
10.30-11.00 Coffee break 1
11.00-12.55 Parallel session 3
Basa 1 Basa 2 Batuah Anai
11.00-11.15 A 011 B 006 G 006 E 006
11.20-11.35 A 012 B 007 G 007 E 007
11.40-11.55 A 013 B 008 G 008 E 008
12.00-12.15 A 014 B 009 G 009 E 009
12.20-12.35 A 015 B 010 G 010 E 010
12.40-13.30 Lunch
13.30-15.25 Parallel session 4
Basa 1 Basa 2 Batuah Anai
13.30-13.45 F 006 B 012 A 016 C 006
13.50-14.05 F 007 B 013 A 017 C 007
14.10-14.25 F 008 B 014 A 018 C 008
14.30-14.45 G011 B 015 E 011 C 009
14.50-15.05 D 006 E 012 C 010
15.10-15.25
15.25-16.00 Coffee break 2
16.00-16.30 Announcement of Oral Award
Closing Ceremony
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Content
Page
Chairman of ESTIC 2016 1
Rector of Universitas Bung Hatta 2
Scientific Committees 3
Steering Committees 4
Advisor 4
Organizing Committees 5
Keynote Speakers 6
Invited Speakers 7
Technical Program 8
Tentative Program 9
Content 11
KEYNOTE SPEAKERS
Title / Author Page

1 Closing the Gaps Between Designed and 24

Operational Unit Process Performances

Prof. Dr. Yazid Bindar
2 Innovative Hydrogen Production, Storage, and 25

Utilization System

Prof. Dr. Shinji Kambara
3 Evaluation And Optimization Of A Multi 26

Ejectors -Flash Tank Absorption Refrigeration

Prof. Dato’ Dr. Kamaruzzaman Sopian
4 Water And Sediment Quality In Open Channels 27

Receiving Of Effluents From Small-Scale Onsite
Wastewater Treatment Facilities (Johkasou)
Dr. Toshiro Yamada
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Use of Natural Materials Wasted for Water
Treatment and Wastewater Treatment Plants
Dr. Krittiya Lertpocasombut

Catalytic Technologies To Convert (Bio-) Natural
Gas Derivatives To Industrial Chemicals
Dr. Oki Muraza

28

29

INVITED SPEAKERS

Title / Author

ANN model for designing Cross-Flow Turbine of
a Micro-hydro Power Plant
Dr. Muchamad Oktaviandri

Disinfection of Salmonella Thypi ‘O’ by
Inductively Coupled Plasma Radio Frequency
Dr. Eng. Reni Desmiarti

Human Judgment in a Stock Control System - A
Review for a Disaster Situation
Dr. Inna Kholida Sari

Evaluation of Micro Hydropower Using Overall
Equipment Effectiveness (OEE) Methode
Dr. Hidayat, ST., MT

Page
32

33

34

35

ENERGY (A)

A 001

A 002

A 003

Title / Author

Production Of Biogas From Palm Oil Mill
Effluent By Dielectric Barrier Discharge Plasma
System

Ariadi Hazmi, Reni Desmiarti, Primas Emeraldi,

Sri Yuliningsih

Simulation Of Energy Savings In A Six Floor
Library Building University Of Surabaya
Elieser Tarigan, Djuwari, Fitri Dwi Kartikasari

Improve The Performance Of A Parabolic
Trough Solar Collector By Using Sio> Water
Nanofluid

Kamaruzzaman Sopian, Husam Abdulrasool

Page
A/01

A/02

A/03
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Hasan, Ali Najah Al-Shamani, Azher M. Abed,
,M.M.S.Dezfouli, B.Elhub, A.M.Elbreki

A 004 Effect Of The Nozzle Exit Position On The A/04
Efficiency Of Ejector Cooling System Using
R134a
K. Sopian' B, Elhub, Sohif Mat, Ali Najah Al-
Shamani, Am Elbreki, Azher M. Abed, Husam
Abdulrasool Hasan, M.M.S. Dezfouli

A 005 The Effect Of Inlet Aspect Ratio (R ) On Three A/05
Dimensional Mixing Characteristics In A
Tangential Burner
Pasymi, Yogi Wibisono Budhi, Yazid Bindar

A 006 Coordination Of Protection Over Current Relay A/06
On The Incoming And Outgoing Distribution
System 20 Kv Substation Pauh Limo
Ija Darmana, Erliwati

A 007 Statistical Correlation Of Images And The A/07
Related Leakage Current Of Ceramic Insulator
Under Different Condition
Darwison, Aulia, Ariadi Hazmi, Hairul Abral,
Syukri Arief, M. H. Ahmad

A 008 Optimizing Nanofluids With The Optimum Of A/08
Round Tube Design On The Performance Of Pvt
Collector
K. Sopian, Ali Najah Al-Shamani, Husam
Abdulrasool Hasan, Azher M. Abed, M.M.S.
Dezfouli,A. M Elbreki, B. Elhub

A 009 Effect Of Temperature Settings On Energy A/09
Consumption Of Electrical AC On Campus II
Ale Pacah
Eddy Soesilo

A 010 The Implementation Of Scada On The Governor A/10
System Of Micro Hydro Power Plant Based On
Smart Zelio Relay Logic
Arnita, Hidayat, Mhd.Qosim

A 011 Feasibility Of Saving Energy By Using High A/11
Efficiency Motors And Replacement To Standard
Motor For Hvac System Of Hospital
K. Sopian, S. Moghimi, M. M. S. Dezfouli, F.
Azizpour, Ali Najah Al-Shamani, A.M Elbreki, B.
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Elhub, Azher M. Abed, Husam Abdulrasool
Hasan

A 012 Energy Saving Potential Of Solar Cooling A/12
Systems In Hot And Humid Region
K. Sopian, M. M. S. Dezfouli, Ali Najah Al-
Shamani, B. Elhub, A.M Elbreki, Sohif Mat,
Azher M. Abed, Husam Abdulrasool Hasan

A 013 Stand-Alone Photovoltaic System Design And A/13
Sizing: Greenhouse Application In Sabha City As
A Case Study In Libya
K. Sopian, A M Elbreki, Ali Najah Al-Shamani,
Azher M. Abed, Husam Abdulrasool Hasan,
B.Elhub, M.M.S. Dezfouli

A 014 Building Plan Of Picohydro Power Plant For A/14
Residential House
Sepannur Bandri

A 015 Improving The Perfomance Of Single Cells In A/15
The Design Of Pemfc With Using Hydrogen As A
Reactant Directly
Mulyazmi, Redny Witri, Novalia Putri

A 016 Exsperimental Study Of Performance Internal A/16
Combustion Engine Used Diesel Fuel With
Mixcture 10 - 50 % Fuel From Firolysys Of
Plastic Waste In Padang
Suryadimal, Igbal

A 017 Experimental Investigation efficiency of (Solar A/17
Air Heater with jet impingement)
Alsanossi Mohamed

A 018 The Effect Of Current Density Pemp Fuel Cell A/18
To Water Liquid Formation in Kathode
Mulyazmi, Novalia Putri, Redny Witri

MATERIAL SCIENCE AND TECHNOLOGY (B)

Title / Author Page

B 001 Mathematical Modeling And Experimental Study B/01
Of Oryzanol Adsorption Onto Silica Gel:
Paradoxical Particle Size Effect
Ari Diana Susanti
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B 002

B 003

B 004

B 005

B 006

B 007

B 008

B 009

B 010

The Influence Of Peels Extract Of Cacao
(Theobroma Cacao) Inhibitor To Recovery
Mechanical Properties Of Low Carbon Steel
After Corrosion

Yuli Yetri, Gunawarman, Rahmi Hidayati,
Emriadi, Novesar

The Effect Of Gas Flowrate On CO, Absorption
Through Super Hydrophobic Hollow Fiber
Membrane Contactors

Sutrasno Kartohardjono, Kevin Stevanus
Sembiring And Juan

Production Of Cellulase By Aspergillus Niger
And Trichoderma Reesei Under Solid State
Fermentation Using Bagasse As Substrate
Abdullah, Hamid, Hadiyanto

Effect Temperature On Reaction Of
Epoxidizedmethyl Ester Rice Bran Oil With
Linear Alkyl Benzene Sulphonic Acid

Ratri Ariatmi Nugrahani, Athiek Sri Redjeki,
Yunita Teresa

Synthesis And Characterization Of Films Tio,
For Solar Uv-Tio, Photocatalytic Reactor
Gusfiyesi, Elizarni, Randy, Berlian Muttaqin

Optimalisation Of Dahlia Tuber From Biaro,
West Sumatra Through Multi Stage Extraction
Proces

Elmi Sundari, Ertipraputri, Ellyta Sari

Mechanical Properties Of Si, Br Substituted
Hydroxyapatite And Their Sintering Behaviors
Burmawi, Novesar Jamarun, Syukri Arief,
Gunawarman

Biodiesel Production Methods Of Seed Rubber
Oil
Maria Ulfah, Mulyazmi, Firdaus

Comparative Mechanical Properties Results Of
Welding Process SMAW (Shield Metal Arc
Welding)Using E6013 And E7018 Electrodes On
Structural Materials In Accordance With
Structural Welding Code AWS D1.1 2010

B/02

B/03

B/04

B/05

B/06

B/07

B/08

B/09

B/10
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Igbal, Suryadimal

B 011 The Effect Of The Addition Of Alkanolamide On B/11
Cure And Tensile Properties Of Unfilled
Polychloroprene Rubber Compounds
Indra Surya, Syahrul Fauzi Siregar, Hanafi
Ismail

B 012 An Evaluation Of The Establishment New Core B/12
For Fiber Optic Backbone Network In Syiah
Kuala University
Rizal Munadi, Musfira, Syahrial

B 013 Production Of Glycerol From Crude Palm Oil B/13
Using Crude Lipase Of Rice Bran As Biocatalyst
Efri Mardawati, Fitri Astutiningsih, Yana
Cahyana, Sarifah Nurjannah, Mimin Muhaemin,
Ade M Kramadibrata

B 014 The Advantages Of Soaking With Aqueous B/14
Ammonia Pretreatment Process Of Oil Palm
Empty Fruit Bunches
Silvi Octavia, Ilona Sarvari Horvath, Tatang H.
Soerawidjaja, Ronny Purwadi, ILD.G. Arsa
Putrawan

B 015 The Ability Of Residual Aqueous-Ammonia B/15
Solution For Cost-Effective Of Delignification
Process Of Sugarcane Bagasse
Silvi Octavia, Erti Praputri, Ridho Ilahi, Rahmat
Fuadi

ENVIRONMENT SCIENCE AND TECHNOLOGY (C)

Title / Author Page

C 001 Preparation And Characterization Of Activated C/01
Carbon For Treatment Of Palm Oil Mill Efluent
Husaini Achmad, Susila Arita, Yazid M, Novia

C 002 Variations Of Material And Color Of Roof For C/02
Decreasing Building Temperature Due To
Global Warming
Nasrul Ilminnafik
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C 003 A Role Of Calcium On Leaching Of Trace C/03
Elements From Coal Fly Ash
Farrah Fadhillah Hanum, Akihiro Takeyama,
Shinji Kambara

C 004 Reduced Level Of Surfactant Abs (Alkyl Benzene C/04
Sulfonate) And Las (Linear Alkyl Benzene
Sulfonate) In Laundry Waste Water Using
Sublation Extraction
Yeyen Maryani, Reny Anggun, Mahdalena

C 005 Investigationthe Ability Anatural Adsorbent C/05
Corn Stalk In Removing Of Heavy Metal Ions
From Aqueous Solution
Bode Haryanto, Rondang Tambun, Samuel
Sitorus

C 006 Sand Adsorption Ability In Removing Metal Ion C/06
Dissolved In Solution With Batch Operation
System
Bode Haryanto, Fransiscus R. Butarbutar,
Michael J. C. Butarbutar, Samuel Sitorus, Aulia
Chairunnisa

C 007 Biosorption Of Pb(li) And Zn(li) Metal Ions From C/07
Aquoeus Solutions By Stem Tree Of Soybean
Using Continous Flow Method
Harmiwati, Salmariza, Desi Kurniawati, Intan
Lestari, Zulkarnain Chaidir, Reni Desmiarti,
Rahmiana Zein

C 008 Static Analysis Piping System Of Wastewater C/08
Treatment Plant Based On The Asme B31.3
Iman Satria

C 009 Reuse Of Liquid Waste Fom Textile Dyeing With C/09
Natural Dyes Gambier (Uncaria Gambir Roxb.)
For Yarn Dyeing
Sofyan And Failisnur

C 010 Degradation of Phenol in Water by Dielectric C/10
Barrier Discharge
Reni Desmiarti, Sri Anggreini, Ariadi Hazmi,
Primas Emeraldi, Mulyazmi
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FOOD PROCESSING TECHNOLOGY (D)

D 001

D 002

D 003

D 004

D 005

D 006

Title / Author

Influence Of The Weighing Bar Size And
Dispersion Liquids On Settling Particle Size
Distribution Measurements Of Wheat Flour By
Using The Buoyancy Weighing-Bar Method
Rondang Tambun, Riando Oktavianus
Sihombing, Agusto Simanjuntak,Farida Hanum

Isolation Of Methyl Gallate From The Fruit Of
Toona Sureni And Its Utilization In Preventing
Damage The Vegetables Oil During Storage

M. Taufik Eka Prasada

The Evaluation Antibacterial Activity Of Ficus
Lyrata Warb Fruit Extract On Inhibition Zone
And Minimum Inhibitory Concentration (MIC)
Dwi Wahyudha Wira, Mohamad Djali, Efri
Mardawati, Roostita L. Balia

Production Of Xylitol From Corncob Hydrolysate
By Biotechnological Process

Efri Mardawati, Abdi Sukra, Herlina Marta, Devi
Maulida, Dedi Ruswadi, Robi Andoyo

Effect Of Ficus Lyrata Warb Leaf Extract On
Physicochemical, And Microbiology Properties
Of Chiken Carcas

Mohamad Djali, Efri Mardawati, Dwi Wahyudha
Wira, Roostita L. Balia

Innovation Of Cooking Juice In Process
Production Of Red-Sugar Cane In Tigo Balai
Village Agam District

Firdaus, Elmi Sundari, Erti Praputri

Page
D/01

D/02

D/03

D/04

D/05

D/06

INDUSTRY MANAGEMENT (E)

E 001

Title / Author

Feasibility Study of Coastal Tourism and Fishing
Villages Development by Community
Empowerment in Order to Support Fishermen’s

Page
E/01
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Alternative Livelihood
Haryani, Nurul Huda

E 002 Application Of The Usage Management Of E/02
Laboratory Unit Case Study: Laboratory Of The
Faculty Of Agriculture Lancang Kuning
University
Nurliana Nasution, Mhd Arief Hasan

E 003 Enhancing The Capability Of Sme Through E/03
Cimosa Framework
Yudha Prasetyawan, Achmad Zulfikar, Rahma
Nur Alima, Youvita Nainggolan

E 004 The Implementation Of Hoq And Cimosa For E/04
Workers Supply And Demand
Yudha Prasetyawan, John Hardi, Asahi Yusuf
Syarif, Anny Maryani, Dewanti Anggrahini

E 005 Risk Management Framework In Oil Field E/05
Development Project By Enclosing Fishbone
Analysis
Abdul Hamid

E 006 Application Of Analytical Hierarchy Process In E/06
Determining For Material Handling To Increase
Performance Product Layout
Dessi Mufti, Moses L Singgih, Nurhadi Siswanto

E 007 Redesign Of Bread Box With Considering E/07
Ergonomic Aspect
Ayu Bidiawati J. R

E 008  Bleaching Process Improvement Using E/08
Evolutionary Operation Method
Yesmizarti Muchtiar, Lestari Setiawati, Rusi
Oktavia

E 009 The Modeling Of Decision Support System To E/09
Enhance The Timing Of The Completion In
Fiberglass Industry
Aidil Ikhsan, Yulherniwati, Yesmizarti Muchtiar

E 010 An Ergonomic Evaluation Of Carrier Bags For E/10
Nature Lover And Mountaineer Activities
Hilma Raimona Zadry, Prima Fithri, Utari
Triyanti

August, 30™-31%, 2016 | 19



The 3™ Engineering Science And Technology
International Conference

ESTIC 2016
Padang, Indonesia

EO11

EO012

Relayout Warehouse Of Finished Products Based
On The Frequency Of The Movement Of
Products

Lestari Setiawati, Aidil Ikhsan, Krisna Nova
Improvement Production Line Of Thressher
Machine To Increased Production Lean
Noviyarsi, Lestari Setiawati

E/11

E/12

TECHNICAL VOCATION EDUCATION AND TRAINING

(E)

F 001

F 002

F 003

F 004

F 005

F 006

Title / Author

Evaluation Of Learning Ability Practice Course
At Craft Arts 1 Education Studies Program
Dressmaking State University Of Medan

Netty Juliana

Analysis Of The Effectiveness Of Microsoft
Office Certification By Using Mamdani Fuzzy
Inference System (Fis) Method

Karmila Suryani, Khairudin

The Effect Of Experiential Learning Models On
Entrepreneurship Interest On Optical
Technology For Students Of Akademi Refraksi
Optisi Padang

Alvia Wesnita, Muharika Dewi, Surfa Yondri

Needs Analysis Of Entrepreneurships’ Pedagogy
Of Technology And Vocational Education In
Higher Education

Ganefri, Indrati Kusumaningrum, Hendra
Hidayat, Aznil Mardin

The Effects Of Formal Education Level Of
Entrepreneurial Businessmen Beauty Salon In
Padang

Muharika Dewi

The Application Of The Concept Of Learning
Model Achievement In  Entrepreneurship
Courses In High Education Level

Surfa Yondri

Page
F/01

F/02

E/03

F/04

E/05

F/06

August, 30™-31%, 2016 | 20



The 3™ Engineering Science And Technology ESTIC 2016
International Conference Padang, Indonesia

F 007 The Application Of Data Mining In The F/07
Determination Of Micro Teaching Graduate
Courses Using Decision Tree Method
Riska Amelia

F 008 Posttest Evaluation On The Development Model F/08
Of Blended Learning
Riswan, Eril Syahmaidi

OTHER RELATED TOPIC (G)

Title / Author Page

G 001 Application Of Taguchi Method For Tool Life G/01
And Surface Roughness In Turning Of Inconel
718 Under Dry Cutting
Gusri Akhyar Ibrahim, Arinal Hamni

G 002 Speed Effect To A Quarter Car Arx Model G/02
Dirman Hanafi, Mohd Syafiq Suid, Mohamed
Najib Ribuan, Rosli Omar, M. Fauzi Zakaria, M
Nor M. Than, M.Fua’ad Rahmat , Endang
Susanti

G 003  Bayesian Probability Approach On G/03
Troubleshooting On Computer Systems
Andri Eka Putra

G 004 Soft Switching Active Power Filter For Reducing G/04
Harmonic Current In System With Non-Linear
Load
Jumadril JN, Mulyo Utomo, Nurhatisyah Sofany

G 005 Optimum Design Of Two-Segment Crash Box G/05
Under Frontal Load
Moch. Agus Choiron, Sudjito

G 006 Automatic Threshold Of Standard Deviation To G/06
Reject Noise In Raw Data Of Partial Discharges
Eka Putra Waldi, Aulia, M. Havizi, Ariad Hazmi,
Hairul Abral, Syukri Arief

G 007 Hidroksiapatite Preparation From Bovines’ Bone G/07
As Substitute Humans’ Bone
Burmawi Mawardi

G 008 DC Drive Testing For Prototype Electrical G/08

August, 30™-31%, 2016 | 21



The 3™ Engineering Science And Technology ESTIC 2016
International Conference Padang, Indonesia

Vehicles
Mirza Zoni, Zaini, Darwison

G 009 Hybrid Plate Analysis On Realistic Bone Model G/09
Of Femur Fracture By Using Finite Element
Analysis
Nafisah Arina Hidayati

G 010 The Performance Study Of Solar Distillation Sea G/10
Water To Produce Salt And Fresh Water
Mulyanef, Duskiardi,
M. Ikhsan Kaidir

G 011 Experimental Investigation Of G/11
Vibration Response Of A Flexible Coupler
In A Four Bar Mechanism Due To Varying
Crank Length And Crank Speed
Rizky Arman

August, 30™-31%, 2016 | 22



Simulation of Energy Savings in a Six Floor Library Building
University of Surabaya

. . * . . . 0 0 . .
Elieser Tarigan "*, Djuwari ', Fitri Dwi Kartikasari **

'Electrical Engineering, University of Surabaya, JI. RayaKalirungkut, Surabaya 60292,
Indonesia
%Informatics Engineering,University of Surabaya JI. Raya Kalirungkut, Surabaya 60292,
Indonesia
*Center for Renewable Energy Studies, PSET, University of Surabaya ,Surabaya 6029,
Indonesia

* Corresponding authors: elieser@staff.ubaya.ac.id

Abstract. The present work simulated energy saving strategies for a six floor library building at the
University of Surabaya, Indonesia using EDGE (Excellence in Design for Greater Efficiency)
simulation. Simulation results shows that by applying combination of four measures: OFE4, OFES,
OFE16 and OFE 29 would result in the total energy efficiency of 52.6%. The measures refer
respective to: external shading devices, higher thermal performance glass, radiant cooling and heating
system, and daylight photoelectric sensors for internal spaces. The 4 measures are not affected the
energy building comfortness. Using these measures parameters will give the | CO, saving of 759
tCOy/year , ans about 2.2 years of payback period is.

Keywords:
Energy simulation, Energy building, Energy efficiency, Energy saving, Library building,

1. Introduction

Energy use by human populations has increased at a rapid rate in particular, by extraction and
combustion of fossil fuels. This however results in many environmental problems at local, regional and
global scales [1]-[6]. Studies from a number of countries have shown that the adoption of energy
efficient technology has the potential to substantially reduce the amount of energy used in commercial
and industrial buildings [1]. There have been few quantitative attempts to identify energy saving
measures. Nevertheless, it is clear that the potential to implement energy saving measures exists [3],

[71.

This study simulates the energy savings in the central library building of University of Surabaya
(Ubaya) which consist of a six floor library building. The simulation work is conducted to find the
most feasible way of energy efficiency. The information and the resuls from this study is expected to be
useful and aplicable for scaling up to wider scope of similar buildings as one way to promoteand
toward energy sustainibility.

University of Surabaya is one of the most important private universities, especially eastern region of
Indonesia and it has long history. The university occupies three locations at East Java Province, two of
which are located at different area in Surabaya city (Campus 1 and Campus 2) and another one
(Campus 3) at Trawas Mojokerto. The academic activities are mainly held in Campus 2 where central
library is located. The university has a very high concern for sustainability issues.



2. Methods

Energy simulation in this study is conducted using web-based simulation software namely EDGE
(Excellence in Design for Greater Efficiency) provided by IFC of World Bank Group. The software is
free to anyone who creates a user account[8] at website https://app.edgebuildings.com. The object of
this study is an existing six floor library building at the University of Surabaya, Indonesia. The building
consists of 10,625 m? in total. The front of the building is facing South West (SE). Figure 1 shows the
front view of the building. The wall of the building is constructed by common brick and plaster. The
floor is from of 20 cm x 20 cm ceramic. About 30% of facade and all sides of exterior wall are closed
windows glass of single layer with aluminum frame. Inside of the building is divided into several
partitions for different purposes, such as bookshelves, reading rooms, computer rooms, offices, bath
rooms, etc. Figure 3 shows typical situation inside of the building. The building uses a centralized
cooling system which is turned on during working hours 07.00 — 19.00. For lighting, all of the lamps
installed (FL lamp) are also turned on during working hours. Electricity is supplied by national
electricity grid, PLN. These information, along with other real conditions and information of the
buildings are used as base case of simulation.

The software calculates the utility savings and reduced carbon footprint building against a base case.
The saving energy opportunities will be known by entering as much of the building’s information as
possible into the software, and choosing systems and solutions[9]. The software used provides a
measurable way to cut back on the resource intensity of new buildings, empowering stakeholders to
determine the most cost-effective options for a building’s resource-efficient design. There are three
main measures feature in the software: energy measures, water measures, and material measures.

In this work, however, simulation was carried out with focus on energy measures for the building.
From four building categories in the software, the type of “Office Building” was selected as this type is
considered the most suitable based the input parameters. There are 30 energy efficiency measures on
the simulation for the type of buildings. The simulation work is conducted to find the most feasible
measures to apply for the simulated buildings.

3. Results and Conclusions

Based case condition of energy uses in the simulated building is firsly determined from the software. It
is obiously seen that the “open plan office” segment, which represent the main rooms fuctioned for
library activities, need significant portion of energy. The base case condition of energy uses then was
tempted to improve the saving energy by simulating with 30 energy efficiency measures.

The main simulation results is summerized in tabulated form as shown in Table 1. It shows the codes,
the refered energy saving measure, and the estimated energy saving by accupaying the particular
measure. Of the 30 measures, there are about 9 measures would give result of energy saving higher
than 10%, however in terms of cost, easyness and other considerations, not all of them are feasible to
be applied in the building.

Simulation results shows that by applying combination of four measures: OFE4, OFE8, OFE16 and
OFE 29 would result in the total energy efficiency of 52.6%. The measures refer respective to: external
shading devices, higher thermal performance glass, radiant cooling and heating system, and daylight
photoelectric sensors for internal spaces. The comparison of base case and improve case of energy use
is shown in Figure 2. The measures are not affected the energy comfort in the building. Applying these
measures would give the operational CO, saving of 759 tCO,/year. In term of costs, the payback
period is about 2.2 years.



Table 1 Energy Saving Measures and Simulation Results

Ié]f;:g:es Energy Saving Measures Sa?ﬁi;géﬁ}
OFE01 Beduced window to wall ratio 11.38
OFEQ2 Feflective pamt/tiles for roof solar reflectivity 1.17
OFEO03 Beflective paint for external walls solar reflectivity 130
OFEO04 Extemal shading devices 16.49
OFEQS Insulation ofroofsurfaces 2.30
OFEO0G Insulation of extermal walls 3.60
OFEQT Lowe coated glass 216
OFEO0R Higher thermal performance glass 1742
OFEQ9 Natural ventilation offices, comdors, lobby 24 B8
OFE10 Ceiling fansin all office rooms 2280
OFE1l1 Vanablerefnigerant vohume (viv) cooling system 247
OFE12 Air conditioning with air cooled screw chiller S
OFE13 Air conditioning with water cooled chiller 540
OFE14 (Geothernmal) ground source heat pump -3.62
OFE13 Absorption chiller powered by waste heat 0.532
OFElé& Fadiant cooling and heating system 16.39
Fecovery of waste heat from the generator for space
OFE17 heating 0
OFE1% Wariable speed drives on the fans of cooling towers 0.69
OFE19 Vanable speed doves in ahus 0.18
OFE20 Vanable speed dnves pumps ]
OFE21 Sensible heatrecovery from exhaust air 1.63
OFE22 High efficiency condensing boiler for space heating 0
OFE23 Air economizers during faverable outdoor conditions 0
OFE24 Energy savinglight bulbs mtemal spaces 10.69
OFE23 Energy savinglight bulbs extemalspaces 0.75
OFE26 Lighting controls for comdors & staircases 0.09
Occupancy sensors in bathrooms, conference rooms

OFE27 and closed cabms 1.76
OFE2R Occupancy sensorsin open offices 456
OFE29 Davylight photoelectnic sensors forintemal spaces 150
OFE30 Solarphotovoltaics 24 87
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Figure 2 Base case and improved case of energy use

Upto 28% of energy saving could be attempted by occupying natural ventilation offices, corridors,
lobby (OFEQ9) and using ceiling fans in all office rooms (OFE10). However, this way will impact the
energy comfort of the building. On the other hand, using of renewable energy (solar photovoltaic, PV)
of 404 kWp would save energy about 25% and operational CO, saving of 358 tCO,/year. The intial
cost for PV system however is significantly high with payback period of 14,5 years.
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