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below-water-level hull form influences the fluid flow characteristics around the ship, which either increases or

decreases the total resistance. This study focuses on developing a  new hull form by using the Lackenby Method to

modify an existing hull form in  such a  way that reduces the total resistance. The total resistance was calculated

using computational fluid dynamics, since the Navier-Stokes equation is built into the Tdyn software. The research

results show that hull form changes can in  fact decrease or increase the ship's total resistance. The best new hull

form was chosen for its value of least total resistance. © IJTech 2017.

Author keywords

Catamaran; CFD; Hull form; Lackenby method; Resistance

SciVal Topics

Metrics

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

9 Citations in Scopus

48th percentile

0.41 Field-Weighted Citation

Impact 

Cited by 9 documents

, 
(2022) Ocean Engineering

,  ,

(2022) International Journal of
Technology

,  , 

(2021) Bulletin of Electrical
Engineering and Informatics

Inform me when this document is
cited in Scopus:

Related documents

,  , 
(2016) Maritime Transportation and
Harvesting of Sea Resources

,  , 
(2015) International Journal of
Technology

,  , 
(2018) MATEC Web of Conferences

Find more related documents in
Scopus based on:

❓  ▻View all metrics





Turn and zigzag manoeuvres of Delft
catamaran 372 using CFD-based
system simulation method

 Duman, S. Bal, S.

Numerical Analysis of Floatplane
Porpoising Instability in Calm Water
During Takeoff

 Aliffrananda, M.H.N. Sulisetyono, A.
Hermawan, Y.A.

Hybrid renewable energy photovoltaic
and darrieus vawt as propulsion fuel
of prototype catamaran ship

 Setiawan, B. Putra, E.S. Siradjuddin,
I.

View all 9 citing documents

Set citation alert ▻

Modification of traditional catamaran
to reduce total resistance:
configuration of centerbulb

 Samuel, S. Kim, D.-J. Iqbal, M.

An investigation into the resistance
components of converting a
traditional monohull fishing vessel
into catamaran form

 Samuel Iqbal, M. Utama, I.K.A.P.

Bulbous bow applications on a
catamaran fishing vessel for
improving performance

 Samuel Kim, D.-J. Iqbal, M.

View all related documents based on
references

Brought to you by Universitas Diponegoro

https://www-scopus-com.proxy.undip.ac.id/sourceid/21100235612
https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.14716%2fijtech.v8i1.4161&locationID=1&categoryID=4&eid=2-s2.0-85011081853&issn=20869614&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=dc0642de95e32601da52010de386dd1b
https://www-scopus-com.proxy.undip.ac.id/sourceid/21100235612?origin=recordpage
https://service-elsevier-com.proxy.undip.ac.id/app/answers/detail/a_id/12031/supporthub/scopus/
mailto:m_iqbal@undip.ac.id
https://www-scopus-com.proxy.undip.ac.id/standard/help.uri?topic=12031
javascript:void(0)
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85138194360&noHighlight=false&relpos=0
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57202113705&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=7004415168&zone=
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85123557210&noHighlight=false&relpos=1
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57224860343&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=38362286100&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57203897174&zone=
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=citedby&eid=2-s2.0-85111153529&noHighlight=false&relpos=2
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=55790904300&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57217189425&zone=
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=citedby&authorId=57205022120&zone=
https://www-scopus-com.proxy.undip.ac.id/search/submit/citedby.uri?eid=2-s2.0-85011081853&src=s&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85056756836&noHighlight=false&relpos=0
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56741121300&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56911313300&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56739963100&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84938098379&noHighlight=false&relpos=1
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56741121300&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56739963100&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=39661404700&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85045236049&noHighlight=false&relpos=2
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56741121300&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56911313300&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=56739963100&zone=relatedDocuments
https://www-scopus-com.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85011081853&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
http://digilib.undip.ac.id/
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://www-scopus-com.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
mahfudin
Highlight

mahfudin
Highlight



CiteScore

�.� =

Calculated on �� May, ����

CiteScoreTracker ����

�.� =

Last updated on �� November, ���� • Updated monthly

Source details

Open Access

International Journal of Technology

Scopus coverage years: from ���� to Present

Publisher: Faculty of Engineering Universitas Indonesia

ISSN: ����-����

Subject area: Engineering: General Engineering

Business, Management and Accounting: Management of Technology and Innovation

Business, Management and Accounting: Strategy and Management

Source type: Journal

  



View all documents ▻  Set document alert  Save to source list Source Homepage

CiteScore ����

�.�


SJR ����

�.���


SNIP ����

�.���


CiteScore CiteScore rank & trend Scopus content coverage

i Improved CiteScore methodology

CiteScore ���� counts the citations received in ����-���� to articles, reviews, conference papers, book chapters and data

papers published in ����-����, and divides this by the number of publications published in ����-����.  ▻Learn more

×

����


�,��� Citations ���� - ����

��� Documents ���� - ����



�,��� Citations to date

��� Documents to date

CiteScore rank ����

Category Rank Percentile

Engineering  
����/��� ��th

 

Business,
Management and
Accounting

 
����/��� ��st

 



General
Engineering

Management of
Technology and
Innovation

 ▻View CiteScore methodology  ▻CiteScore FAQ  🔗Add CiteScore to your site

Brought to you by Universitas Diponegoro

https://www-scopus-com.proxy.undip.ac.id/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ijtech.eng.ui.ac.id%2f%3fid%3dhome&locationID=8&categoryID=8&eid=&issn=20869614&linkType=JournalHomePage&year=&dig=8d5f1238ad90c2bcd4ff8b59cfb661b0
https://www-scopus-com.proxy.undip.ac.id/standard/help.uri?topic=14880
https://www-scopus-com.proxy.undip.ac.id/source/citedby.uri?sourceId=21100235612&docType=ar,re,cp,dp,ch&citedYear=2022,2021,2020,2019&years=2022,2021,2020,2019&pubstageExclusions=aip
https://www-scopus-com.proxy.undip.ac.id/source/search/docType.uri?sourceId=21100235612&years=2022,2021,2020,2019&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www-scopus-com.proxy.undip.ac.id/standard/help.uri?topic=14880
http://digilib.undip.ac.id/
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=sourceinfo
https://www-scopus-com.proxy.undip.ac.id/home.uri?zone=header&origin=sourceinfo
https://www-scopus-com.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=basic
mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight





12/9/22, 12:58 PM Editorial Team

https://ijtech.eng.ui.ac.id/people 1/3

EDITORIAL TEAM

Editor in Chief

1. Prof. Dr. Mohammed Ali Berawi, Universitas Indonesia, Indonesia

Managing Editor

1. Dr. Eny Kusrini, Universitas Indonesia, Indonesia

Members

1. Prof. Dr. Akhmad Herman Yuwono , Universitas Indonesia, Indonesia
2. Prof. Dr. Anwar Usman, Universiti Brunei Darussalam, Brunei Darussalam
3. Prof. Dr. Bambang Sugiarto, Universitas Indonesia, Indonesia
4. Dr. Cecilia Vale, University of Porto, Portugal
5. Prof. Dr. Dedi Priadi, Universitas Indonesia, Indonesia
6. Dr. Eko Adhi Setiawan, Universitas Indonesia, Indonesia
7. Prof. Dr. Esah Hamzah, Universiti Teknologi Malaysia, Malaysia
8. Dr. Giuseppe Lo Papa, Teagasc Rural Economy Research Centre, Ireland
9. Prof. Dr. Hamzah Abdul Rahman, Universiti Malaya, Malaysia

10. Dr. Hendri Dwi Saptioratri, Universitas Indonesia, Indonesia
11. Prof. Dr. Heri Hermansyah, S.T., M.Eng., IPU, Universitas Indonesia, Indonesia
12. Dr. Hng Huey Hoon, Nanyang Technological University, Singapore , Singapore
13. Dr. Imam Jauhari Maknun, Universitas Indonesia, Indonesia, Indonesia
14. Prof. Dr. Isti Surjandari, Universitas Indonesia, Indonesia
15. Dr. Johannes Widodo, National University of Singapore, Singapore
16. Prof. Dr. Jong-Taek Oh, Chonnam National University, Korea, Republic of
17. Dr. Lee Wilson, University of Saskatchewan, Canada
18. Dr. Muhamad Asvial, Universitas Indonesia, Indonesia
19. Dr. Muhamad Sahlan, Universitas Indonesia, Indonesia
20. Dr. Muhammad Arif Budiyanto, Universitas Indonesia, Indonesia
21. Prof. Dr. Muhammad Idiris Saleh, Universiti Sains Malaysia, Malaysia
22. Dr. Muhammad Suryanegara, Universitas Indonesia, Indonesia
23. Prof. Dr. Nandy Putra, Universitas Indonesia, Indonesia
24. Dr. Nofrijon Sofyan, Universitas Indonesia, Indonesia
25. Dr. Nyoman Suwartha, Universitas Indonesia, Indonesia
26. Prof. Paramita Atmodiwiryo, Universitas Indonesia, Indonesia
27. Prof. Dr. Prof. Dr. Hideaki Ohgaki, Kyoto University, Japan
28. Prof. Dr. Raimundo Delgado, University of Porto, Portugal
29. Dr. Reza Kia, Sharif University of Technology, Iran (Islamic Republic of)
30. Dr. Roy Woodhead, Sheffield Hallam University, United Kingdom
31. Prof. Rui Calcada, University of Porto, Portugal
32. Dr. Ruki Harwahyu, Universitas Indonesia, Indonesia
33. Dr. Sam P. Sinha, Scientific Research & Development, United States
34. Prof. Dr. Simon P. Ringer, University of Sydney, Australia
35. Prof. Sri Harjanto, Universitas Indonesia, Indonesia
36. Prof. Dr. Sutrasno Kartohardjono, Universitas Indonesia, Indonesia
37. Prof. Dr. T. Yuri M. Zagloel, Universitas Indonesia, Indonesia
38. Prof. Dr. Toshio Shudo, Tokyo Metropolitan University, Japan
39. Prof. Dr. Yandi Andri Yatmo, Universitas Indonesia, Indonesia
40. Dr. Yudan Whulanza, Universitas Indonesia, Indonesia
41. Prof. Dr. Yung- Hui Lee, National Taiwan University, Taiwan
42. Dr. Yung-Jung Hsu, National Chiao Tung University, Taiwan

 About the Journal

Editorial Board (https://ijtech.eng.ui.ac.id/people)
Focus and Scope (https://ijtech.eng.ui.ac.id/about/5/focus-and-scope)
Online Submissions (https://ijtech.eng.ui.ac.id/about/3/online-submission)
Publication Policy (https://ijtech.eng.ui.ac.id/about/11/publication-policy)

https://ijtech.eng.ui.ac.id/people
https://ijtech.eng.ui.ac.id/about/5/focus-and-scope
https://ijtech.eng.ui.ac.id/about/3/online-submission
https://ijtech.eng.ui.ac.id/about/11/publication-policy
mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight

mahfudin
Highlight



12/9/22, 1:00 PM Journal Issue

https://ijtech.eng.ui.ac.id/issue/30 1/10

JOURNAL ISSUE

31 Jan 2017

Volume 8, Number 1

mahfudin
Highlight



12/9/22, 1:00 PM Journal Issue

https://ijtech.eng.ui.ac.id/issue/30 2/10

Stimulating Innovation and Creativity: The Way Forward (https://ijtech.eng.ui.ac.id/article/view/37)

Mohammed Ali Berawi

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.7628 (https://doi.org/10.14716/ijtech.v8i1.7628)
Pages : 1-4

A Review of Bioethanol Production from Plant-based Waste Biomass by Yeast Fermentation
(https://ijtech.eng.ui.ac.id/article/view/38)

Nazia Hossain, Juliana Haji Zaini, T.M.I. Mahlia

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.3948 (https://doi.org/10.14716/ijtech.v8i1.3948)
Pages : 5-18

A Modified Shrinking Core Model for Leaching of Aluminum from Sludge Solid Waste of Drinking Water

https://ijtech.eng.ui.ac.id/article/view/37
https://doi.org/10.14716/ijtech.v8i1.7628
https://ijtech.eng.ui.ac.id/article/view/38
https://doi.org/10.14716/ijtech.v8i1.3948
https://ijtech.eng.ui.ac.id/article/view/40
https://ijtech.eng.ui.ac.id/article/view/40
mahfudin
Highlight



12/9/22, 1:00 PM Journal Issue

https://ijtech.eng.ui.ac.id/issue/30 5/10

Traditional Catamaran Hull Form Configurations that Reduce Total Resistance
(https://ijtech.eng.ui.ac.id/article/view/225)

Muhammad Iqbal, Samuel

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.4161 (https://doi.org/10.14716/ijtech.v8i1.4161)
Pages : 85-93

Parallel-middle-body and Stern-form Relative Significance in the Wake Formation of Single-screw Large
Ships (https://ijtech.eng.ui.ac.id/article/view/227)

Ketut Suastika, Fajar Nugraha, I Ketut Aria Pria Utama

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.3542 (https://doi.org/10.14716/ijtech.v8i1.3542)
Pages : 94-103

Modeling of the Crossing Point Temperature Phenomenon in the Low-temperature Oxidation of Coal
(https://ijtech.eng.ui.ac.id/article/view/229)

Muksin Saleh, Yuswan Muharram, Yulianto S. Nugroho

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.4488 (https://doi.org/10.14716/ijtech.v8i1.4488)
Pages : 104-113

Characteristic of LPG Compositions in the Fuel Line during Discharging Process
(https://ijtech.eng.ui.ac.id/article/view/231)

Muji Setiyo, Sudjito Soeparman, Nurkholis Hamidi, Slamet Wahyudi

Publication Date (Online):
Jan 31, 2017

https://ijtech.eng.ui.ac.id/article/view/225
https://doi.org/10.14716/ijtech.v8i1.4161
https://ijtech.eng.ui.ac.id/article/view/227
https://doi.org/10.14716/ijtech.v8i1.3542
https://ijtech.eng.ui.ac.id/article/view/229
https://doi.org/10.14716/ijtech.v8i1.4488
https://ijtech.eng.ui.ac.id/article/view/231
mahfudin
Highlight

mahfudin
Highlight



12/9/22, 1:00 PM Journal Issue

https://ijtech.eng.ui.ac.id/issue/30 7/10

Prediction of Bus Arrival Times at Bus Stop (https://ijtech.eng.ui.ac.id/article/view/235)

Ruslawati Abdul Wahab, Muhamad Nazri Borhan, Riza Atiq Abdullah O.K. Rahmat

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.4026 (https://doi.org/10.14716/ijtech.v8i1.4026)
Pages : 160-167

Dual Material Pile Gate Approach for Low Leakage Finfet (https://ijtech.eng.ui.ac.id/article/view/236)

Sanjay S. Chopade, Dinesh V. Padole

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.3699 (https://doi.org/10.14716/ijtech.v8i1.3699)
Pages : 168-176

Improving Mobility of Base Transceiver Station Locating Method using Telegram’s Application
(https://ijtech.eng.ui.ac.id/article/view/237)

Tubagus Mohammad Akhriza, Hizkia Yesarela Sahaduta, Antonius Duty Susilo

Publication Date (Online):
Jan 31, 2017
DOI: https://doi.org/10.14716/ijtech.v8i1.6012 (https://doi.org/10.14716/ijtech.v8i1.6012)
Pages : 177-185

https://ijtech.eng.ui.ac.id/article/view/235
https://doi.org/10.14716/ijtech.v8i1.4026
https://ijtech.eng.ui.ac.id/article/view/236
https://doi.org/10.14716/ijtech.v8i1.3699
https://ijtech.eng.ui.ac.id/article/view/237
https://doi.org/10.14716/ijtech.v8i1.6012
https://ijtech.eng.ui.ac.id/article/view/238
mahfudin
Highlight



International Journal of Technology (2017) 1: 85-91 
ISSN 2086-9614 © IJTech 2017 

  

 

TRADITIONAL CATAMARAN HULL FORM CONFIGURATIONS THAT 

REDUCE TOTAL RESISTANCE 
 

Muhammad Iqbal
1*

, Samuel
1
 

 
1
Department of Naval Architecture, Faculty of Engineering, Diponegoro University, Semarang 

50275, Indonesia 

 

(Received: May 2016 / Revised: October 2016 / Accepted: January 2017) 

 

ABSTRACT 

Catamaran resistance is very complex compared to monohull resistance, so it is particularly 

worthy of research. The below-water-level hull form influences the fluid flow characteristics 

around the ship, which either increases or decreases the total resistance. This study focuses on 

developing a new hull form by using the Lackenby Method to modify an existing hull form in 

such a way that reduces the total resistance. The total resistance was calculated using 

computational fluid dynamics, since the Navier-Stokes equation is built into the Tdyn software. 

The research results show that hull form changes can in fact decrease or increase the ship’s total 

resistance. The best new hull form was chosen for its value of least total resistance. 

 

Keywords:  Catamaran; CFD; Hull Form; Lackenby Method; Resistance 
 

1. INTRODUCTION 

The catamaran is so famous and successful as a transportation mode not only because of its 

large dock area, but also because of the comfort and safety of its stability (Seif & Amini, 2004; 

Zouridakis, 2005).The success of research and development efforts in passenger catamarans 

inspired the present researchers to study the fishing vessel (Setyawan et al., 2010). The findings 

indicate that the catamaran’s total resistance is lower than that of a monohull ship with the same 

displacement. 

The catamaran’s resistance problems have been discussed in the scientific forum, as its 

resistance component is more complex than that of a monohull ship. This is due to the 

complexity of the interaction effect and the interference of the catamaran’s viscous and wave-

making resistance components. Several studies on catamaran resistance have been conducted in 

the past, including earlier experiments by (Everest, 1968; Oving, 1985; Pien, 1976), as well as a 

theoretical study (Doctors, 1991). 

Computational fluid dynamics (CFD) is a numeric solution for fluid dynamics (Bertram, 2000). 

In the case of ships, CFD help in expressing the fluid flow phenomenon around the hull, 

including the interference and interactive resistance components in the catamaran and multihull 

(Deng et al., 2010; Siqueira et al., 2007). The present study yielded results similar to (Utama, 

1999) study, which applied CFD using the CFX
TM

 software to calculate the reducing viscous 

resistance component of the catamaran ship, with error differences below 5%. 

Previous researchers have used Tdyn to calculate and predict ship resistance (Iqbal & Utama, 

2014; Samuel et al., 2015; Yousefi et al., 2013), though the results of the present study differ 

                                                      
*Corresponding author’s email: m_iqbal@undip.ac.id, Tel. +62-24-76480784, Fax. +62-24-76480784 
Permalink/DOI: https://doi.org/10.14716/ijtech.v8i1.4161 

mahfudin
Highlight

mahfudin
Highlight



International Journal of Technology (2017) 1: 5-18 
ISSN 2086-9614 © IJTech 2017 

  

 

A REVIEW OF BIOETHANOL PRODUCTION FROM PLANT-BASED WASTE 

BIOMASS BY YEAST FERMENTATION 

 

Nazia Hossain
1*

, Juliana Haji Zaini
1
, T.M.I. Mahlia

1,2
 

 
1
Faculty of Integrated Technologies, Universiti Brunei Darussalam, Jalan Tungku Link, Gadong 

BE1410, Brunei Darussalam 
2
Department of Mechanical Engineering, College of Engineering, Universiti Tenaga Nasional, 

Selangor 43000, Malaysia   

 
(Received: May 2016 / Revised: August 2016 / Accepted: December 2016) 

 

ABSTRACT 

Commercialization of bioethanol has recently intensified due to its market stability, low cost, 

sustainability, alternative fuel energy composition, greener output and colossal fossil fuel 

depletion. Recently, because of greenhouse intensity worldwide, many researches are ongoing 

to reprocess the waste as well as turning down the environmental pollution. With this scenario, 

the invention of bioethanol was hailed as a great accomplishment to transform waste biomass to 

fuel energy and in turn reduce the massive usages of fossil fuels. In this study, our review 

enlightens various sources of plant-based waste feed stocks as the raw materials for bioethanol 

production because they do not adversely impact the human food chain. However, the cheapest 

and conventional fermentation method, yeast fermentation is also emphasized here notably for 

waste biomass-to-bioethanol conversion. Since the key fermenting agent, yeast is readily 

available in local and international markets, it is more cost-effective in comparison with other 

fermentation agents. Furthermore, yeast has genuine natural fermentation capability 

biologically and it produces zero chemical waste. This review also concerns a detailed overview 

of the biological conversion processes of lignocellulosic waste biomass-to-bioethanol, the 

diverse performance of different types of yeasts and yeast strains, plusbioreactor design, growth 

kinetics of yeast fermentation, environmental issues, integrated usages on modern engines and 

motor vehicles, as well as future process development planning with some novel co-products. 

 

Keywords:  Bioethanol; Conversion process; Lignocelluosic biomass; Plant-based waste 

biomass; Yeast fermentation 

 

1. INTRODUCTION 

In terms of organic chemistry, bioethanol (C2H5OH) or ethyl alcohol is an alcohol conformation 

that recently has emerged as a renewable bio-energy, biodegradable clear-colorless liquid, eco-

friendly potential fuel to power automotive engines, as well as a potential petrol substitute for 

road transport vehicles (Hossain & Jalil, 2015b). Usually Bioethanol is synthesized from 

alcoholic fermentation of sucrose or simple sugars of diverse types of biomass, either from 

feedstock or non-feedstock sources (Gnansounou & Dauriat, 2005). Nowadays bioethanol 

production from cellulosic and lignocellulosic materials, especially wastes proffer an alternative 

solution to existing environmental, economic and energy problems being faced worldwide 

(Srivastava & Agrawal, 2014). Thus, a review of bioethanol production from plant-based waste 

biomass is currently needed to be researched extensively in order to decipher environmental and 
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ABSTRACT 

FinFET (Fin Field-Effect Transistor) technology has recently seen a major increase in adoption 

for use in integrated circuits because of its high immunity to short channel effects and its further 

ability to scale down. Previously, a major research contribution was made to reduce the leakage 

current in the conventional bulk devices. So many different alternatives like bulk isolation and 

oxide isolation are all having some pros and cons. Here in this paper, we present a novel pile 

gate FinFET structure to reduce the leakage current, as compared with Bulk FinFET without 

using any pstop implant or isolation oxide as in the Silicon-on-Insulator (SOI). The major 

advantage of this type of structure is that there is no need of high substrate doping, a 100% 

reduction in the random dopant fluctuation (RDF) and an increase in the ION/IOFF value. It can 

be very useful to improve the drain-induced barrier lowering (DIBL) at smaller technological 

nodes. All the work is supported by 3D TCAD simulations, using Cogenda TCAD. 

 

Keywords:  Bulk FinFET; Charge accumulation; Leakage current; Lower doping; Pile Gate 

FinFET 

 

1. INTRODUCTION 

Previously, the double-gate MOSFET (Metal-Oxide-Semiconductor Field-Effect Transistor) 

was considered to be the most attractive device to succeed the planar CMOS (Complementary 

Metal-Oxide Semiconductor) transistor, (i.e., bulk mos (metal-oxide semiconductor) transistor), 

especially when the latter could not be scaled down any further. We need to find new ways to 

continue the scaling trend downwards. FinFET technology had been conceived as a result of the 

tremendous increase in the levels of integration (Colinge, 2007). The FinFET technology 

ensured a capacity to deliver superior levels of scalability needed to make sure that the current 

progress with increased levels of integration within integrated circuits could be maintained (Bin 

et al., 2002; Yoshida et al., 2005). The first successful concept of FinFET was proposed in 1999 

(Huang et al., 1999) which was basically designed to reduce the short channel effects. Later, 

this structural design of FinFET offerred many advantages in terms of sub-threshold 

performance and also in IC processing. Only then, it was adopted as a major way forward for 

incorporation within IC technology (Moshgelani et al., 2012). 

Over the years, there were several changes that FinFET had adopted, such as structures with 

underlap and overlap regions as reported in various researches (Pal et al., 2013; Pal et al., 

2015), and those structures with different gate materials as reported in (Hussain et al., 2010), in 

relation to the Fin shape and so on. Gate-all-around (GAA) FinFET is one of the most recent 

developments in the FinFET series having the channel surrounded from all four sides (Singh et al., 
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