 

Saturday, February 11, 2023

8:50 AM

 

[image: image1.jpg]INTERNATIONAL
CONFERENCE ON
MECHANICAL,
MANUFACTURING

AND PROCESS ENGINEERING

25-27 JUNE 2022

VENUE:
DUET, GAZIPUR

MODE:
HYBRID
(PHYSICAL AND VIRTUAL)

ICMMPE 2022

proceed\\n\g\s

ERORININCHNcEh C ©



[image: image2.jpg]CONFERENCE PROCEEDINGS

ICMMPE

International Conference on
Mechanical, Manufacturing and Process
Engineering
(ICMMPE 2022)

25-27 June 2022
Faculty of Mechanical Engineering, DUET, Gazipur, Bangladesh
https://icmmpeduet.com/



[image: image3.jpg]Organized by

Faculty of Mechanical Engineering
Department of Mechanical Engineering

Department of Textile Engineering

Department of Industrial and Production Engineering
Department of Materials and Metallurgical Engineering

Department of Chemical and Food Engineering

Institute of Energy Engineering

Publication Partner

Indexed In

Scopus’ )
ELSEVIER

2 Clarivate

WEB OF SCIENCE™ Analytlcs




[image: image4.jpg]Sponsors

KAUALTECH N
GROUP T=

Manufacturer of

ALUMINIUM

EDF
s B o et
o
0 A
KA BANGLADESH ALUMINIUM LTD. [ Pl #1,Road #5, Bock 1 Bachara, Dhaka-1212. =

ATECH ALOMINIOM INDUSTRIES LMITED | Tophne: 8 02 2222500102 8534315

) SI=rcTt == fAfEEs
Y Agrani Bank Limited

o ¢ | R afSepfeam

S A e S
Committed to Serve the Nation

www.allbank bd.com




[image: image5.jpg]CONFERENCE PROCEEDINGS

International Conference On

Mechanical, Manufacturing and Process Engineering
25-27 June 2022

All rights reserved. No part of this publication may be reproduced, stored, retrieved system, or transmitted, in any
form or by any means, without the written permission of the publisher, nor be otherwise circulated in any form of
binding or cover.

The individual contributions in this publication/abstracts and any liabilities arising from them remain the
responsibility of the authors

The publisher is not responsible for possible damages, which could be a result of content derived from this
publication/abstracts.



[image: image6.jpg]CONFERENCE COMMITTEE

Chief Patron

Prof. Dr. Md. Habibur Rahman
Vice-Chancellor, DUET, Gazipur

Patron

Prof. Dr. Mohammad Abdur Rashid
Pro-Vice Chancellor, DUET, Gazipur

Conference Chair

Prof. Dr. Himangshu Bhowmik,
Dean, Faculty of Mechanical Engineering, DUET, Gazipur

Conference Secretary

Prof. Dr. Mohammad Washim Dewan,
Dept. of ME, DUET, Gazipur



[image: image7.jpg]ORGANIZING COMMITTEE

Chair:
Prof. Dr. Md. Kamruzzaman, Head, Dept. of ME, DUET, Gazipur

Co-Chair:

Prof. Dr. Hasan Mohammad Mostofa Afroz, Head, Dept. of CFE, DUET, Gazipur
Prof. Dr. Md. Arefin Kowser, Head, Dept. of MME, DUET, Gazipur

Prof. Dr. Md. Anowar Hossain, Head, Dept. of IPE, DUET, Gazipur

Prof. Dr. Nayeem Md. Lutful Hug, Director, Institute of EE, DUET, Gazipur

Secretary:
Prof. Dr. Shahjalal Khandaker, Head, Dept. of TE, DUET, Gazipur

TECHNICAL COMMITTEE
Chair:
Prof. Dr. Mohammad Asaduzzaman Chowdhury, Dept. of ME, DUET,
Gazipur
Co-Chair:

Prof. Dr. Mohammad Zoynal Abedin, Dept. of ME, DUET, Gazipur

Prof. Dr. Md. Anowar Hossain, Dept. ME, DUET, Gazipur

Prof. Dr. Md. Abdus Shahid, Dept. of TE, DUET, Gazipur

Prof. Dr. Md. Mostaqur Rahman, Dept. of ME, DUET, Gazipur

Dr. Md. Abdullahil Kafi, Associate Professor, Dept. of TE, DUET, Gazipur
Dr. Mohammad Zakaria, Associate Professor, Dept. of TE, DUET, Gazipur
Mr. Prithbey Raj Dey, Assistant Professor, Dept. of IPE, DUET, Gazipur
Dr. Biplov Kumar Roy, Assistant Professor, Dept. of ME, DUET, Gazipur
Dr. Shafiqul Islam, Assistant Professor, Dept. of TE, DUET, Gazipur

Md. Shovon Zahid, Assistant Professor, Dept. of IPE, DUET, Gazipur

Mr. Md. Abdul Aziz, Assistant Professor, Institute of EE, DUET, Gazipur
Dr. Md. Shofiul Azam, Assistant Professor, Dept. of CFE, DUET, Gazipur

Secretary:
Dr. Forkan Sarker, Associate Professor, Dept. of TE, DUET, Gazipur

PUBLICATION AND EDITORIAL COMMITTEE

Editor:
Prof. Dr. A. N. M. Mominul Islam Mukut, Dept. of ME, Gazipur

Editorial Member:

Prof. Dr. Khurshida Sharmin, Dept. of ME, DUET, Gazipur

Mr. Mohammed Moinul Islam, Associate Professor, Dept. of ME, DUET, Gazipur
Dr. Abdur Rahman, Associate Professor, Dept. of TE, DUET, Gazipur

Dr. Md. Mostafizur Rahman, Associate Professor, Dept. of ME, DUET, Gazipur
Dr. Biplov Kumar Roy, Assistant Professor, Dept. of ME, DUET, Gazipur

Associate Editor:

Dr. Md. Shahin Mia, Assistant Professor, Dept. of ME, DUET, Gazipur

vi



[image: image8.jpg]Welcome to ICMMPE 2022

On behalf of the organizing commitiee, we are delighted to invite you to the 1% International Conference on
Mechanical, Manufacturing and Process Engineering (ICMMPE 2022) at Dhaka University of Engineering &
Technology (DUET), Gazipur, Bangladesh organized by the Faculty of Mechanical Engincering. This year
ICMMPE is going to be a 3-day long event organized in both physical and online mode, wherein the focus areas
are: advanced materials, applied mechanics, nano technology, refrigeration and air-conditioning, thermos-fluid,
Tribology.

ICMMPE 2022 provides an ideal platform for researchers from both academic and industry to present their latest
research results, technologies and exchange new ideas. The scholarly rescarch articles will be published in AIP
Conference Proceedings, indexed by SCOPUS (Elsevier), Web of Science and Scimago. This conference creates
adequate space for discussion for trendy topics in mechanical, material and process engineering with cight (8)
keynote spe

ches from world renowned researchers from academia and industry.

We warmly welcome you to this academic ceremony of ICMMPE 2022 and hope this will broaden and edify
your world of knowledge and information.
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The Use of Portable Electricity Generators in Edo State Nigeria
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ABSTRACT

The use of backup power supplies such as generators fueled by petrol or diesel, as well as solar powered generators,
has resulted from the constant power failure or epileptic power supply from the electrical distribution company. The
goal of this study was to determine the amount of usage of the aforementioned backup power supplies in Edo State,
Nigeria. The state has eighteen local government units that are divided into three senatorial districts: Edo North, Edo
Central, and Edo South. For the investigation, a two-stage sampling approach was used. Each of the state's three
senatorial districts had one Local Government Area (LGA) picked at random. Their headquarters were chosen at
random from the studied LGAs, with Benin city coming from Oredo, Ekpoma from Esan-west, and Auchi from
Etsako-west. Out of target populations of 1200, 800, and 1000 households, 1000 houscholds were randomly picked
from Benin city, 750 houscholds from Ekpoma, and 840 houscholds from Auchi. In the study area, 2590
questionnaires were distributed as part of the instrument. Only 2579 copies of the questionnaire were completed and
utilized for descriptive statistical analysis (%) of the respondents' use of portable generators or other power sources.
According to the findings of the study, everyone uses a generator, with 70.7 percent using it solely for domestic
purposes, 25% using it for both domestic and business purposes, and 4.3 percent using it solely for business purposes,
with 91.8 percent serviceable and 8.2 percent non-serviceable generators. The majority of people (80.2%) use petrol
generators with rated power between 2500 and 3000W.

Keywords: Generator; Gasoline; Questionnaires; People; Power; Edo state.

1. INTRODUCTION However, determining the viability of using a generator

fueled with gasoline as well as one fueled with diesel based

In order to keep pace with the rise in social economic
activities and demand for uninterrupted power supply, in
developing economies, many people have resulted in the use
of fossil fuel (gasoline and diesel) generators. Electric
generators, as in [1], are in high demand in Nigeria today.
Generator sales are gradually increasing in Nigeria since
they are considered essential commodities. This increase in
demand for power generators is a result of continuous power
outages in some places and lack of power in other areas of
Nigeria, as well as population growth. Nigeria's power
generation capacity is now around 4,000MW, significantly
less than the expected national demand of over 40 000MW.
Fossil fuel fired generators are mostly used as backup power
sources in most nations when the national grid is
underutilized or unavailable, or to provide power in remote
locations that are not linked to the national grid [2]. A
gasoline generator is a type of engine-generator that
combines an electrical generator and an engine into a single
self-contained unit. The majority of the engines used are
piston engines. However, a gas turbine can be utilized for
small-scale power or electricity production, fueled with
gasoline or petrol. Engine generators have the advantage of
being able to supply electricity on their own, making them
ideal for backup power [3].

on fuel consumption, energy or power quality, and
efficiency is critical, so as in [4], comparison of generators
fueled with gasoline, liquefied petroleum gas, and biogas
were individually carried out . This was done in order to
determine the quality of power used in electricity
generation. According to the researchers observations, there
was no discernible variation in power quality between the
aforementioned fuels. Investigation of the variation in
energy and exergetic efficiency for gasoline, diesel, and
natural gas generators was carried out as in [S]. According
to the researchers findings, energy/exergetic efficiencies
ranged from 0.19 percent to 16.20 percent, with average
energy/exergetic efficiencies of 9.59 percent, 4.43 percent,
and 027 percent for diesel, gasoline, and natural gas
generators, respectively. As in [6], investigation of the
effects of ethanol, butanol, and methanol mixes with
gasoline in various quantities on engine performance was
carried out. The engine's performance was assessed using
the power generated by the electrical generator. It was stated
that when the engine was operated with a 1:10 ethanol
gasoline blend, the engine performance rose by 6%, and
when ran with regular gasoline, the engine performance
increased by 6%
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Performance of a single cylinder four-stroke spark-
ignition engine with a compression ratio of 10:1 on the one
hand and 11:1 on the other, using unleaded fuel and a blend
of unleaded gasoline and ethanol, respectively was studied
as in [7]. The emissions from the engine's exhaust were also
investigated. The usage of a blend of unleaded gasoline and
ethanol resulted in an improvement in torque, power, and
fuel consumption of the engine, as well as a reduction in
CO, NOx, and HC emissions. According to the author, using
a mixture of ethanol and gasoline increases compression
ratio and eliminates knocking. In the researchers’ work, as
in [8], used methanol with a high compression ratio (CR) to
improve the performance and lower emissions of a single-
cylinder engine. The engine with a CR of 6/1 was first tested
using gasoline and methanol at full load and at various
speeds. The CR was gradually increased from 6/1 to 8/1 to
10/1 after that. The researchers reported that knock was not
noticed at the CRs of 8/1 and 10/1 when using methanol, but
it was noticed at the CR of 8/1 when using gasoline. The
researchers used cylinder pressure time curves to determine
the knock. The researchers also stated that when they used
methanol with a CR of 6/1, the results demonstrated some
reductions in CO, CO2, and NOx emissions without any
notable power loss.

Due to the extremely low supply from the national grid
in Nigeria, generators have become the principal source of
energy for most businesses and households. These
generators are either gasoline or diesel or solar powered type
with different power ratings. The generator is chosen
depending on the fuel or source of energy for operation, the
designed power requirements of the lighting, appliances, and
other equipment. In developing nations such as Nigeria,
however, most people buy generators without considering
the designed power requirements of whatever function they
are used for but with some consideration for the sort of fuel
or energy used for operation. In the literature, the
motivations for this action are unknown. The goal of this
study is to identify the most popular or demanded generator
type based on the fuel or source of energy utilized for
operation, its power rating and the reasons for this. Thi
done with a view to providing would be marketers
information about the most sought and engineers who would
like to improve on the performance of the generators that is
widely used by all and sundry.

2. METHODOLOGY

2.1 Research Area
The research area is Nigeria's Edo State, which is
divided into cighteen local government areas. Edo state
is located between 40 45' and 70 40' north latitude and
50 00' and 60 45' cast longitude of the Greenwich
Meridian [9]. The state is divided into three senatorial
districts, notably Edo North, Edo Central, and Edo

391

South Senatorial Districts ([9], [10]). Edo State has a
population of 3,233,366 persons according to the 2006
national census[10]. Benin city has a population of
1,719,258 people [11], whereas Ekpoma and Auchi
have 77,483 and 108,346 people respectively[10]

2.2 Design of Experiments

The study used a multistage sampling strategy similar to
that used as in [9]. The first stage entailed taking a basic
random sample of one LGA from each of the state's three
senatorial districts. Oredo in Edo-south, Esan-west in Edo-
central, and Etsako-west in Edo-north were the LGAs. In the
second stage, a purposive sample of an LGA headquarters
was used as a proxy for urban centers, with Benin City
representing Oredo, Ekpoma representing Esan-west, and
Auchi representing Etsako-west.

2.3 Techniques for Taking Samples and Sampling
Out of a target population of 1200, 800, and 1000
houses, 1000 households were randomly picked from Benin
city, 750 households from Ekpoma, and 840 houscholds
from Auchi, using the method described as in [9], but
multiplying the number of houscholds by a factor of ten.

2.4 The Research Instrument
A structured questionnaire was used to collect data
in this study because the respondents were limited to certain
response alternatives, the utilization of portable electrical
generators” was the title. The instrument was divided into
two portions, Section A and Section B. The respondents'
demographic information was collected in Section A. The
respondents’ level of use of a portable generator was
measured in Section B, which included ten questions.

2.5 The Instrument's Administration

In the study area, 2590 questionnaires were distributed
as part of the instrument. To achieve a 100% retun rate, the
surveys were collected on the same day they were given out
Only 2579 copies of the questionnaire were completely
filled out, while 11 copies were incomplete and were not
included in the study. This represents 99.6% of the surveys
delivered across the same research area

The respondents' level of use of a portable
generator was analyzed using descriptive statistics such as
percentage.
3. RESULTS AND DISCUSSION
The demographic data of the respondents is shown in
Table 1
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Table 1: Demographic data of Respondents

Age Sex Educational Status

1835 1121(43.5%) Male 1767(68.5%) Tiliterate 725(28.1%)
36 and above 1458 (56.5%) Female 812(31.5%) Literate 1854(71.9%)
Total 2579 2579 2579

As seen in Table 1, the biggest percentage of respondents to  Whereas illiteracy is the opposite. Table 1 shows that male
the survey were those aged 36 and up (56.5%). This is due ~ respondents outnumber female respondents by 37%. Table 2
to the fact that the majority of homeowners are in this age ~ shows the replies of the evaluated respondents regarding the

group.

. Only 28.1 percent of the respondents wer

illiterate,  level of use of a portable energy generator.

whereas 719 percent were literate, as seen in Table 1.
Literacy is defined as the capacity to read and write,

Table 2: The evaluated respondents responses _to the level of use of portable electricity generators

SN’ [ Level of use of portable clectricity generators
Ttems YES NO
T | What type of house do you live?
(A) single room apartment 256(9.9%) 2323(90.1%)
(B). Two bedroom apartment 458(17.8%) 2121(82.2%)
(C), three bedroom apartment 982(38.1%) 1597(61.9%)
(D) Four bedroom apartment and 231(89%) 2348(91.1%)
(E) a bungalow. 652(25.3%) 1927(74.7%)
2 | Do you use electricity generator? 2579(100%) 0(0%)
3 | Is your generator serviceable? 2367(91.8%) 212(82%)
4 | What do you use generator for? 1824(70.7%) 755(29.3%)
A domestic purposes 110(4.3%) 2469(95.7%)
B. business only 645(25%) 1934(75%)
C._both domestic and business
5 | Do you use the same generator for both domestic and business purpose? 120(18.6%) 525(81.4%)
6 | What type of generator do you use?
A. petrol generator 2069(80.2%) 510(19.8%)
(B) diesel generator 442(17.2%) 2137(82.8%)
() solar 68(2.6%) 2511(97.4%)
7 Ifitis A or B or C above which of the range of power rating does it fall.
(A) less than or equal t01200W, 238(9.2%) 2341(90.8%)
(B) 1800-2400W, 466(18.1%) 2113(81.9%)
(C) 2500-3000W 1201(46.6%) 1378(53.4%)
(D) 3500-5000W 538(20.9%) 2041(79.1%)
and (E) Above 5000W 136(5.2%) 2443(94.8%)
8 | Why the choice of the power rating?
(A) it is because of affordability although it is not meeting with your lightings | 1743(67.6%) 836(32.4%)
and appliances power requirement
(B) it is because of affordability and its meeting with your appliances power | 836(32.4%) 1743(67.6%)
requirement
9 | Ifitis yes in in 6A above, what do you do to make up the power requirement?
(A). Nothing, 765(43.9%) 978(56.1%)
(B). Switching off some lightings and appliances. 932(53.5%) 811(46.5%)
(C) Using solar for make up. 46(2.6%) 1697(97.4%)
10| Will you welcome development of alternative power supply to boost the power | 2559(99.2%) 20(0.8%)
requirement of your home or business
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Table 2 shows that single, two, three, four, and
five bedroom flats, as well as a bungalow, are occupied by
9.9%, 17.8%, 38.1 percent, 8.9%, and 25.3 percent of the
population, respectively. More specifically, generators are
used in every household in Edo state's metropolitan regions,
with 91.8 percent serviceable and 82 percent non-
serviceable generators, respectively. The epileptic power
supply from the electrical distribution corporation or
national grid is causing this widespread use of generators
As shown in Table 2, 1,824 individuals (70.7 percent) use
generators for residential purposes, 110 people (4.3 percent)
for business, 645 people (25 percent) for both domestic and
business purposes, and 18.6 percent use the same or one
generator for both domestic and business purposes.

Around 80.2 percent, 17.2 percent, and 2.6 percent of
people utilize gasoline generators, diesel generators, and
solar energy, respectively. The power ratings of the
generators of 9.2 percent, 18.1 percent, 46.6 percent, 20.9
percent, and 5.2 percent users, respectively, are less than or
equal to 1200W, 1800-2400W, 2500-3000W, 3500-5000W,

4. CONCLUSION

Many Nigerians have tumed to backup power
sources such as petrol generators, diesel generators, and
solar-powered generators due to fluctuations in power
supply and, in certain cases, a lack of power from the
electrical distribution company or the national grid
According to the findings of this study, generators are used
in every household in Edo state's urban zones, with 91.8
percent of serviceable generators and 8.2 percent of non-
serviceable generators, respectively. Gasoline generators
are the most regularly used or requested backup power
source, with generators having a rated output of 2500-
3000W being the most typical. To fulfill the increased
demand for electricity in homes and businesses, almost
everyone in Edo state supports the development of
alternative energy sources.
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while the remaining 32.4 percent indicated that it is because
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by not using certain appliances at the same time, for
example, not using a pressing iron and a refrigerator at the
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development of alternative power sources to meet the
growing demand for electricity in households and
businesses.
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“International Conference of AFR Engineering Academy” is a platform that thrives to
support the worldwide scholarly community to analyze the role played by the mul-
tidisciplinary innovations for the betterment of human societies. It also encourages
academicians, practitioners, scientists, and scholars from various disciplines to come
together and share their ideas about how they can make all the disciplines interact in
an innovative way and to sort out the way to minimize the effect of challenges faced
by the society. All the research work presented in this conference is truly exceptional,
promising, and effective. These researches are designed to target the challenges that
are faced by various sub-domains of the social sciences and applied sciences.

Iwould like to thank our honorable scientific and review committee for giving their pre-
cious time to the review process covering the papers presented in this conference. I am
also highly obliged to the participants for being a part of our efforts to promote knowl-
edge sharing and learning. We as scholars make an integral part of the leading educated
class of the society that is responsible for benefitting the society with their knowledge.
Let’s get over all sorts of discrimination and take a look at the wider picture. Let’s work
together for the welfare of humanity for making the world a harmonious place to live
and making it flourish in every aspect. Stay blessed.

Thank you.
Dr. Dzingai Katsamba
Conference Chair

Email: info@afreacademy.com
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Modelling Oil Spills in the Nigeria Coastal Area using the Statistical
Neural Network

Christopher G. Udomboso'”, Olamide O. Tlori?, Olugbenga A. Falode®
123 Department of Statistics, University of Ibadan, Ibadan, Nigeria
Corresponding Email: iloriolamides@gmail.com,cg.udomboso@gmail.com

Keywords: Transfer function, convolution, probability distribution, mean, variance

This study derives a new heterogencous transfer function of the Statistical Neural Network
from a convolution of two transfer functions; the Symmetric Hard Limit and Hyperbolic
Tangent Sigmoid. The properties of this new function were examined. Result show that it is
a proper probability distribution. The mean and variance were also shown to exist.
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Development of Sugarcane Bagasse Reinforced Onibode Clay
Composite for High Voltage Insulation

Agboola, J B, Hassan, S B?, Lukman, A.A*
'Department of Materials and Metallurgical Engineering, Federal University of Technology, Minna, Nigeria
?National Institute of Mining and Geosciences, Jos, Nigeria
XDepartment of Metallurgical and Materials Engineering, University of Lagos, Lagos
Corresponding Email: joecagboola@gmail.com

Keywords: Sugarcanc Bagasse; Clay; Refractory Propertics; Insulator

In this study, sugarcane bagasse (SCB) reinforced Onibode clay composite suitable for
high voltage insulation was developed via slip casting technique. Clay samples from
Onibode, Ogun state, Nigeria was collected at depth of 5 meters beneath the earth surface.
Sugarcane bagasse was collected from a local market in Alaba-rago, Nigeria. Onibode
clay — sugarcane bagasse composite samples were developed from a mixture of fine clay
particles (<150 um) and SCB reinforcement particles (fine - <150pm; coarse - 300um) of
0 — 6 %wt with a constant 53 %wt moisture and five drops of sodium silicate. The
samples were fired at a temperature of 1150 °C and held for 1 hour. Properties such as
thermal conductivity, linear shrinkage, bulk density, and apparent porosity of the samples
were evaluated. Results show that sample with a fired shrinkage of 4.03%, apparent
porosity of 31.22%, bulk density of 1.73g/cm’ and thermal conductivity of 0.0143 W/mK
possessed the optimum refractory properties suitable for high voltage insulation.
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Mathematical Modeling of Thermal Storage Tank with Eutectic
Phase Change Materials for Solar Water Heater

Olawale James Okegbile") Nicholas Musa®, Olakunle Isamotu®
'Mechanical Engineering, Engineering, Federal University of Technology, Minna, Nigeria.
%3 Mechanical Engineering, Engineering, Federal University of Technology, Minna, Nigeria.
Corresponding Email: ojokegbile@gmail.com

Keywords: Thermal storage, Solar Collector, Phase Change Material Analytic Approximate
Solution Experimental Validation

With a view to finding an improved thermal storage capability of solar water tank, the
thermodynamics of a thermal storage tank with a eutectic phase change material was studied.
The thermal exchange between the heat transfer fluid (HTF) and the PCM were investigated.
The PCM are helpful in solar-systems for helping to satisfy the energy-demand when alternative
energy isn't obtainable. The solar-water heaters based on phase change materials (PCMs) have
the advantage of high storage-density at a low temperature range. However, there are some
simplifying assumptions that were established during this paper. Underneath simplifying
assumptions, it's shown that the governing equations are the three energy conservation equations
written for the thermal transfer fluid, the tank and the PCM. The PCM energy conservation is
written in-terms of physical-property (enthalpy). All of the differential equations are
numerically resolved in line with a finite distinction scheme technique. Simulations are
performed to derive the temperature profiles in the PCM storage tank region at the solar water
heater. Several simulation runs are created for ambient-conditions by varying the water
temperature of the heat transfer fluid and finally, the simulated and the experimental results was
additionally created for optimum comparison
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Production and Fuel Characterisation of Bioethanol from Dika Nut
Shell

Nicholas Akhaze Musa'*, Olawale James Okegbile?
!Department of Mechanical Engineering, Federal University of Technology, Minna, Niger State, Nigeria.
*Department of Mechanical Engineering, Federal University of Technology, Minna, Niger State, Nigeria.
Corresponding Email: madonick1@yahoo.com

Keywords: Dikanutshell, Fermentation, Biocthanol, ASTM, Fuel

With a view to finding alternative fuel to fossil fuel for internal combustion engines as a result of
its negative impact on the environment and energy crisis, bioethanol fuel was produced through
fermentation and distillation process from dika nut shell and characterized. The maximum yields
of bioethanol from 600, 660,720, 780 and 840g of dikanut shell were 36.8, 36.82, 36.9, 37.1 and
37.4ml respectively in 120hours of fermentation and the total quantity of bioethanol produced
from 3600g of the treated dikanut shell was 660.7ml. The result of fuel characterization of the
biocthanol indicated itsdensity, specific gravity, water content, kinematic viscosity, flash point,
pour point, cloud point, refractive index, Reid vapour pressure and heating value to be 0.89 gem-
3,0.89,2.2, 4. 1mm2s-1, 150C, 4.60C, 19.30C, 1.40, 9.7kPa and 20.62MJ/kg respectively.
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Digital Learning in Business and Management

Zoltan Veres™
University of Pannonia, Veszprem, Hungary
Corresponding Email: veres.zoltan@gtk.uni-
pannon.hu, szindbad@gmail.hu

Keywords: Digital, Management, Communicational

In higher education changing environment, fast development of info communicational technology
makes the traditional learning techniques unsustainable. Research on crisis in higher education
shows the positive effect of interactions, and common value creation on students’ satisfaction
with education. Changing attitude of students forces out searching for new methods. This is the
case in teaching of business and management as well. The solution is the digital co-creation:
incorporating of users’/students’ resources into the process of teaching service by digital
platforms. Some possible elements of the above solution: The aim of subject development should
be amelioration of digital skills (visual, verbal, audiovisual). This makes necessary the rethinking
of teaching and student roles. It means that students behave like partners. And by this student
role, taking responsibility increase its value. Teacher takes part in the educational process like a
mentor or coach. There is a significant transparency both from the viewpoint of the content and of
the evaluation. The strength of this approach is the perceived control in the learning process and
the balance between individual and teamwork. The means of the solution: paper analysis and
blog-writing — During the courses theme-specific papers are discussed. The form of their analysis
is blog-writing. In this case each student selects a paper, writes a summary of 1,5-2 pages about it,
formulates his/her opinion, poses discussion topics, and uploads to the blog of the subject. The
other team-members comment on the uploaded summaries. The goal is to generate an intensive
discussion among the participants of the course in the blog. In the evaluation quality of the
summary and the opinion adressed to other materials are equally taken into consideration. Online
mind mapping — preparing an online mind map. It is expected that the created mind map contain
at least 10 first level terms, 15 second level terms, 5 pictures and 5 links and from the latters at
least one be video, inserted based on the link. Online collage — preparation of an online collage on
the topic of the relationship between the consumer and the brand design. It is expected to add a
title to each work, and to visualize their ideas regarding the sclected theme. A part of the task is to
interpret another student’s work in written form. Online video — The task is to make an online
video (with a youtube sharing link), in which students present the related theme in 3-5 minutes.
The video material has to include also visual illustration, and new thoughts as compared to those
said during the course. Verbal style and quality of recording are equally evaluated. The above
subject development can be resulted in positive student feedbacks, increased content of learning
experience (from both students’ and educators” point of view), possible diversity, extending of
contact hours in the virtual space and that ecxam can be replaced by online
assignments.Concerning challenges originated from the development the enlarged workload of
the teachers and the subjective evaluation as source of conflict can be mentioned.
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Structural Changes and Evolution of the Middle Class in Sub-
Saharan Africa

My Hanh Nguyen'”, Jifi Sejkora®, Ondiej
Sankot®
123 University of Economics, Prague,
Corresponding Email: ngup00@vse.cz, h-
nguyen@seznam.cz

Keywords: Structural, Economic Growth, Evolution

Middle class has been widely perceived as an essential part constituting inclusive growth. From
what we know from the history, economic growth of the vast majority of developed countries was
accompanied by emergence of sizeable middle class, enhancing the structure of the growth by their
demands, whether political, or economical. The emphasis on such structure of society, where the
majority is neither rich nor poor, is backed by empirical comparison, which concludes that
countries with large middle class tend to grow faster (Banerjee — Duflo 2008). As such, middle
classes should foster sustainable growth, given the assumption that a society, where the majority
can consume approximately the same amount, is more stable and easier to manage. In the social
sphere, they tend to value human capital as a whole, particularly education and health. There has
been general concensus of opinions that human capital is a precondition needed for an economy to
thrive. this article will bring together both topics mentioned above, as they appear to be among
factors mostly emphasised in recent literature as being the backbone of sustainable growth. The
purpose of this paper is to assess the evolution of middle class in selected countries in sub-Saharan
Africa (SSA) in relation to observed structural changes. For the purpose of segregation of countries
exhibiting similar patterns of structural changes, a cluster analysis is conducted. The cluster
analysis covers the period from 1960 to 2011, whereas the middle class evolution will be examined
from 1991 to 2012, where available data allow us to conduct a plausible analysis.
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Interactions between Exchange Rate Regime type and Economic
Development: Case of Sub-Saharan Africa

Viktar Dudzich”
University of Economics, Prague
Corresponding Email: vit]2tt@gmail.com

Keywords: Exchange Rate Regime, Real Exchange Rate, Inflation, Sub-Saharan Africa,
Independence of Monetary Policy

This paper raises the question of importance of exchange rate regime choice in countries of sub-
Saharan Africa and provides theoretical framework on this topic. The right choice of the
exchange rate regime (according to the needs of economy and based on economic structure and
level of institutional development) can have significant influence on economic development and
also political stability. The problem lays in fact that many African countries choose exchange
rate regime bases not on economic, but political pre-requisites, but political benefits of the
exchange rate regime (usually one of the fixed types) are usually short-term, while long-term
such approach can generate macroecconomic imbalance. The aim of this paper is to describe
preferences, pre-requisites and conditions which influence the choice of the exchange rate
regime in countries of this region, and also identify and analyze interactions between exchange
rate regime and basic economic variables. This paper also aims to give recommendations about
optimal choice of exchange rate regime in countries of the region. Setting: The research is
focusing on the countries of the region of sub-Saharan Africa (with several exceptions) and the
analyzed period is 2000-2016. To describe the interactions between exchange rate regime and
cconomic development countries of the region were divided into groups based on their
exchange rate regime type (based on methodology of IMF). Afterwards the groups were
compared bases on their average inflation, GDP growth rate and volatility of real exchange rate.
It was found out that countries with floating exchange rate show higher average GDP growth
rate (than those with fixed exchange rate) while showing comparable inflation (but only to those
with fixed exchange rate and their own currency). Only members of the CFA franc currency
zone showed significantly lower inflation, but also the lowest GDP growth rate in the region.
There wasn’t found a clear evidence of effect of exchange rate regime on real exchange rate
volatility. Based on theoretical research and comparative analysis, floating exchange rate seems
more favorable for the countries of this region, and countries with this exchange rate regime are
more successful in their economic development. More successful African countries tend to
switch from fixed to floating exchange rate regime.
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CONFERENCE CHAIR MESSAGE

Dr. Dzingai Katsamba

“International Conference of AFR Engineering Academy” is a platform that thrives to
support the worldwide scholarly community to analyze the role played by the mul-
tidisciplinary innovations for the betterment of human societies. It also encourages
academicians, practitioners, scientists, and scholars from various disciplines to come
together and share their ideas about how they can make all the disciplines interact in
an innovative way and to sort out the way to minimize the effect of challenges faced
by the society. All the research work presented in this conference is truly exceptional,
promising, and effective. These researches are designed to target the challenges that
are faced by various sub-domains of the social sciences and applied sciences.

Iwould like to thank our honorable scientific and review committee for giving their pre-
cious time to the review process covering the papers presented in this conference. I am
also highly obliged to the participants for being a part of our efforts to promote knowl-
edge sharing and learning. We as scholars make an integral part of the leading educated
class of the society that is responsible for benefitting the society with their knowledge.
Let’s get over all sorts of discrimination and take a look at the wider picture. Let’s work
together for the welfare of humanity for making the world a harmonious place to live
and making it flourish in every aspect. Stay blessed.

Thank you.
Dr. Dzingai Katsamba
Conference Chair

Email: info@afreacademy.com
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day of the event is reserved for this memorable purpose. All Expenses are borne by
Participants himself/herself.
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Mathematical Modeling of Thermal Storage Tank with Eutectic
Phase Change Materials for Solar Water Heater

Olawale James Okegbile") Nicholas Musa®, Olakunle Isamotu®
'Mechanical Engineering, Engineering, Federal University of Technology, Minna, Nigeria.
%3 Mechanical Engineering, Engineering, Federal University of Technology, Minna, Nigeria.
Corresponding Email: ojokegbile@gmail.com

Keywords: Thermal storage, Solar Collector, Phase Change Material Analytic Approximate
Solution Experimental Validation

With a view to finding an improved thermal storage capability of solar water tank, the
thermodynamics of a thermal storage tank with a eutectic phase change material was studied.
The thermal exchange between the heat transfer fluid (HTF) and the PCM were investigated.
The PCM are helpful in solar-systems for helping to satisfy the energy-demand when alternative
energy isn't obtainable. The solar-water heaters based on phase change materials (PCMs) have
the advantage of high storage-density at a low temperature range. However, there are some
simplifying assumptions that were established during this paper. Underneath simplifying
assumptions, it's shown that the governing equations are the three energy conservation equations
written for the thermal transfer fluid, the tank and the PCM. The PCM energy conservation is
written in-terms of physical-property (enthalpy). All of the differential equations are
numerically resolved in line with a finite distinction scheme technique. Simulations are
performed to derive the temperature profiles in the PCM storage tank region at the solar water
heater. Several simulation runs are created for ambient-conditions by varying the water
temperature of the heat transfer fluid and finally, the simulated and the experimental results was
additionally created for optimum comparison
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All rights reserved. Without the consent of the publisher in written, no individual or
entity is allowed to reproduce, store or transmit any part of this publication through
any means or in any possible form. For obtaining written permission of the copyright
holder for reproducing any part of the publication, applications need to be submitted to
the publisher.

Proceedings of the AFRE 2nd International Conference
On Design Engineering, Bioinformatics, Physical and Applied Sciences

Disclaimer

Authors have ensured sincerely that all the information given in this book is accurate,
true, comprehensive, and correct right from the time it has been brought in writing.
However, the publishers, the editors, and the authors are not to be held responsible for
any kind of omission or error that might appear later on, or for any injury, dam- age,
loss, or financial concerns that might arise as consequences of using the book. The
views of the contributors stated might serve a different perspective than that of the AFR
Engincering Academy.
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“International Conference of AFR Engineering Academy” is a platform that thrives to
support the worldwide scholarly community to analyze the role played by the mul-
tidisciplinary innovations for the betterment of human societies. It also encourages
academicians, practitioners, scientists, and scholars from various disciplines to come
together and share their ideas about how they can make all the disciplines interact in
an innovative way and to sort out the way to minimize the effect of challenges faced
by the society. All the research work presented in this conference is truly exceptional,
promising, and effective. These researches are designed to target the challenges that
are faced by various sub-domains of the social sciences and applied sciences.

Iwould like to thank our honorable scientific and review committee for giving their pre-
cious time to the review process covering the papers presented in this conference. I am
also highly obliged to the participants for being a part of our efforts to promote knowl-
edge sharing and learning. We as scholars make an integral part of the leading educated
class of the society that is responsible for benefitting the society with their knowledge.
Let’s get over all sorts of discrimination and take a look at the wider picture. Let’s work
together for the welfare of humanity for making the world a harmonious place to live
and making it flourish in every aspect. Stay blessed.

Thank you.
Dr. Dzingai Katsamba
Conference Chair
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Production and Fuel Characterisation of Bioethanol from Dika Nut
Shell

Nicholas Akhaze Musa'*, Olawale James Okegbile?
!Department of Mechanical Engineering, Federal University of Technology, Minna, Niger State, Nigeria.
*Department of Mechanical Engineering, Federal University of Technology, Minna, Niger State, Nigeria.
Corresponding Email: madonick1@yahoo.com

Keywords: Dikanutshell, Fermentation, Biocthanol, ASTM, Fuel

With a view to finding alternative fuel to fossil fuel for internal combustion engines as a result of
its negative impact on the environment and energy crisis, bioethanol fuel was produced through
fermentation and distillation process from dika nut shell and characterized. The maximum yields
of bioethanol from 600, 660,720, 780 and 840g of dikanut shell were 36.8, 36.82, 36.9, 37.1 and
37.4ml respectively in 120hours of fermentation and the total quantity of bioethanol produced
from 3600g of the treated dikanut shell was 660.7ml. The result of fuel characterization of the
biocthanol indicated itsdensity, specific gravity, water content, kinematic viscosity, flash point,
pour point, cloud point, refractive index, Reid vapour pressure and heating value to be 0.89 gem-
3,0.89,2.2, 4. 1mm2s-1, 150C, 4.60C, 19.30C, 1.40, 9.7kPa and 20.62MJ/kg respectively.
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The Journal of the Nigerian Institution of Mechanical Engineers
[UNIMechE] publishes well researched and original articles which
reportadvances in Mechanical Engineering theories, techniques and
methodologies. The Journal strives to bridge the gap between
Research and Development and practical applications of
engineering knowledge.
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Arise, O compatriots, Nigeria's call obey
Toserve our fatherland

With love and strength and faith

The labor of our heroes past

Shall never be invain

To serve with heartand might

One nation bound in freedom, peace, and unity.

' Oh God of creation, direct our noble cause
Guide our leaders right
Help ouryouth and truth to know
Inlove and honesty to grow
And livingjustand true
Great lofty heights attain
To build a nation where peace and justice shall reign.

Fational Pledge

| pledge to Nigeria my country

To be faithful, loyal and honest

To serve Nigeria with all my strength

To defend her unity

And uphold her honour and glory

So help me God
_—————————————————————y

NIMechE ANTHEM
The best of the best is NIMechE among all Engineering
We are developing Technology World,
Commitment Practice and focus is our watchword
Mechanical Engineering, the Bedrock for all Engineering
Always leading in the field of progressive discovery
Together we shall build Nigeria
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ABOUT US

The Nigerian Institution of Mechanical Engineers (NIMechE) is the Mechanical
Division of The Nigerian Society of Engineers (NSE).

The Institution has full standing authority as derived from the Articles of Association of
The Nigerian Society of Engineers and is not a parallel body to the Nigerian Society of
Engineers (NSE).

Established in December 2002 at the Annual General Meeting (AGM) of the
Mechanical Engineering Division of the NSE at Port Harcourt, it was unanimously
agreed that the mechanical division of the NSE be transformed into The Nigerian
Institution of Mechanical Engineers under the able leadership of Engr. (Chief)
AKintunde S. Zedomi, FNSE, FNIMechE and other clected officials to ensure the
take-off to smooth running of the Institution. NIMechE is currently engaged in a tough
battle towards restoring the rightful place of Mechanical Engineering in Nigeria.

Our Mission
To propagate the effective practice of Mechanical Engineering within Nigeria and
ensure its entrenchment in our body polity

Our Vision

To be the premier Institution for Professional Development,
Knowledge Acquisition and Dissemination of Mechanical
Engineering and Allied Disciplines in Nigeria

What We Do
I. Professional Registration of Mechanical Engineers/ Technicians in the Federation
2. Professional Training & Manpower Development of Mechanical Engineers,
Technicians & Allied Disciplines, equipping them with relevant skills required for
the practice especially in this current era of LOCAL CONTENT
DEVELOPMENT in Nigeria

Advancement of the cause of the Nigerian Mechanical Engineer

4. Unification of Registered and Practicing Mechanical Engineers, Technicians &
Allied Disciplines in the Federation

w
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Educating the general populace on the need to employ professionalism in
engineering projects, however small the undertaking may be.

Aims and Objectives

1.8
1.9

The aims and objectives of the Institution are as follows: - To promote the
aims and objectives of The Nigerian Society of Engineers as they apply to the
field of Mechanical Engineering through the continuing education and
training of members of the Institution so as to update their knowledge and
skill in the art, science, practice and management of mechanical engineering
and associated technologies.

To provide opportunities for interaction amongst members of the Institution
and between them and others in the field of mechanical engineering and
associated technologies through provision of facilities for reading and
discussing technical papers, through arrangement and or promotion of visits
to industrial establishments and other places of mechanical engineering
interest and through lectures and publication of technical journals on
mechanical engineering.

To promote the development of the art, science and management of
mechanical engineering through active encouragement of research and
development and establishment of research and development priorities
emphasizing the use of locally available materials to serve local situations
and challenges and enhance the nation's domestic and export potential.

To promote opportunity for interaction between the Institution and the
Governments of the Federation and their parastatals with a view to
influencing policies relating to mechanical engineering, industry and
technology.

To promote and project the interest of mechanical engineering and provide
advisory service to members of the Institution.

To provide advisory and consultancy services for Government and industry
in the field of mechanical engineering and associated technologies.

To encourage cooperation with other institutions or divisions of The
Nigerian Society of Engineers and other similar professional organizations
and with Universities and other institutions in the field of mechanical

engineering and technology within and outside Nigeria.

To carry out any activities as may be consistent with the above objectives.
To carry out any other assignments or activities as may be directed by the
Council of The Nigerian Society of Engineers.
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[image: image79.jpg]Welcome Address by the National Chairman, Engr. Prof. Mohammed Baba
Ndaliman, MNSE, FNIMechE, of the Nigerian Institution of Mechanical
Engineers on the occasion of the 33" NIMechE International
Conference/AGM on Wednesday, 21" October, 2020, at Steffans Hotels &
Suites Channel 1, Rayfield, Jos, Plateau State.

Protocols.

We give praise to the Almighty God, the creator of the universe for His Beneficent Mercies and
Abundance Blessings to our lives, for bringing us to this occasion and for sparing our lives with
strength to witness this day for the 33" International Conference of the Nigerian Institution of
Mechanical Engineers (NIMechE) - tagged TIN CITY 2020.

It is a great honour and privilege to welcome you all to the opening ceremony of this edition on
behalf of the Executive Committee, the Council and the entire membership of the Nigerian
Mechanical Engineering family.

This event is a special on as it is coming at this time when COVID-19 pandemic is easing down
and the National economy is gradually picking up. The wonderful reception in Jos during our
preparations toward this conference as we paid courtesy calls on the various personalities, Heads
of organizations, government officials and traditional rulers has been very warm and replate with
hearty excitements for us as the Government and the good people of Plateau States threw their
doors widely open to welcome Nigerian Mechanical Engineers to the to the beautiful city of Jos.
I must say, we are indeed enthused by the pace of rapid infrastructural development in the
Plateau under the dynamic and progressive leadership of His Excellency, Rt. Hon. (Dr) Simon
Bako Lalong, The Executive Governor of Plateau State, and his land mark achievement in
restoring enduring peace in the Plateau, and assiduously fighting the Covid-19 pandemic to a
standstill in the State. You all will agree with me that without peace meaningful socio-economic
development will elude us all. Hence, Nigerian Mechanical Engineers are indeed happy with
His Excellency's uncommon developmental strides. It may also interest you to know that, this
event has afforded us the opportunity move around and take note of the government's legacy
projects in the 17 local government areas, and 22 road construction projects in various locations
in the State, and also making Jos the capital city one of the best lit-cities in the Nigeria. As we
express our delight and appreciation to the Government and good people of the Plateau, we are
also certain that our member would have an exciting and memorable stay in The Home of Peace
and Tourism.

This year's conference theme “Promoting Quality Mechanical Engineering Education and
Practice for Sustainable Development” is designed to bring together experts from the Industry,
engineering educators, research institutions and members of allied profession to discuss several
complex, fundamental issues and methods affecting the teaching and learning mechanical
engineering science and technology in our technical, vocational and Institutions of higher
learning in Nigeria, to close the yawn skill gap in the practice.

It is envisaged that the conference would address new requirements in terms of knowledge and
skills required by the industry, how to attain them and their methods of assessment. New
initiatives in mechanical engineering education covering modern manufacturing, innovations
for curbing COVID-19 pandemic, entrepreneurship and quality assurance amongst others are

ST T
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This conference should be able to examine the adequacy or otherwise of the traditional
engineering pedagogy (i.e. the teaching and learning methods) to equip future graduates with the
necessary attitude and skills, enable us examine alternative methods and also look into the issue
of customer-focused engineering education, and also find a place for the 'new normal' and
virtual teaching and learning practice in engineering education?

We are expecting a good number of participants representing industrialists, developers, tertiary
institutions, research institutes and allied professional organizations. Distinguished
personalities from these areas shall be serving as our esteemed speakers.

We are indeed grateful to have Engr. Prof. Emmanuel Munakurogha Adigio, FNSE, FNIMechE,
- a renowned engineering professional, an industrial expert, and a distinguished academician,
the Vice Chancellor, Nigerian Maritime University, Okerenkoko, Delta State for accepting to set
the tone of the Conference as the Keynote Speaker. With his wealth of his practical experience
in the industry as well as in academics, he is rightly positioned to serve in this capacity. I want to
thank you for gracing this occasion.

The conference lead paper will be presented by Prof Ir. Dr. Mohammad Yeakub Ali, FIEB,
FBSME, MIMechE, MASME- an erudite scholar, and Professor of Mechanical Engineering
at Universiti Teknologi  Brunei, Brunei Darussalam, Kingdom of Brunei. Prof. Alj, - a
Chartered Engineer in his own right in the practice, is indeed a scholar with a voracious appetite
for mechanical engineering knowledge discipline had taught in several countries in decades,
with a notable scholarly activity in over 250 published research works cited and read across the
world. He would be presenting a paper titled “Sustainable Mechanical Engineering
Education: The way forward” as alead discourse for this year's conference.

In the course of today's programme, our distinguished guests would be conferred with awards in
recognition of their contributions to the development and progress of Mechanical engineering in
Nigeria, more awards are to be presented during the Conference dinner.

I want to especially welcome our Chairman of the occasion, Engr. Babagana Mohammed,
FNSE, FNIMechE, the President, Nigerian Society of Engineers, for personally gracing the
event. We really appreciate your untiring support and encouragement in our efforts to grow our
profession. In the vain, I welcome our special invited guests.

Our supporters and sponsors are so dear to us, you're too numerous to be mention. Let me seize
this opportunity to recognize the contributions of Toyota Nigeria limited, Raw Materials
Research and Development Council, the Institution of Mechanical Engineers, UK, and the
Royal Academy of Engineering, UK, the Engineering Forum of Nigerians in the UK, other
private sector organizations among many others towards the successful hosting of the event. We
appreciate your regular support.

Once again, let me warmly welcome Your Excellences, our Royal fathers, distinguished invited
guests, ladies and gentlemen to the 33" International Conference and Annual General Meeting
of NIMechE. I wish you a wonderful time and journey mercies to your various destinations at the
end of the conference.

May Almighty Allah bless you all, and thanks for your attention.
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Distinguished guest of Honour; His Excellency, Rt Hon.Simon Bako Lalong;

The Executive Governor of Plateau State

The Chairman of the Occasion; Engr Babagana Mohammed, FNSE, FNIMechE, President,
Nigerian Society of Engineers

The lead paper presenter; Engr.Prof Mohammed Yeakub Ali; Universiti Teknologi Brunei,
Brunei

I bring you greetings from the Nigerian Maritime University, Okerenkoko, Delta State, the
nation's premier university for maritime education, and Nigeria's first para-military university. I
am grateful to God for this wonderful opportunity to give the keynote address on this auspicious
occasion. [ am equally grateful to President Muhammadu Buhari GCFR, for finding me worthy
to be appointed as the substantive Vice Chancellor of the nation's premier maritime university.

My sincere gratitude also goes to the National Chairman of NIMechE, Engr Prof Mohammed
Ndaliman, MNSE, FNIMechE and this year's international conference and AGM organizing
committee for this singular opportunity given to me. I recognize that many of us seated here
today would have been better choices for this function. However, by the sheer act of providence,
I have the mandate of NIMechE to do so today. I therefore see this as a huge privilege and will not
take it for granted.

As we all know, education and human capital development have long been recognized globally
as the bedrock of any nation's development. Little wonder, governments all over the world
continue to give education the needed priority, recognizing its vital role in national development.
InNigeria, most discussions on national development activities revolve around electricity, water
supply, roads, telecommunications, transportation, buildings, and factories. But it goes beyond
all that. Mechanical engineering is one, if not the most vital arm of the engineering profession
that drives national development.

I stand before you today to talk about the imperative of promoting quality mechanical
Engineering education for sustainable development, but I will not do so without bringing before
you a composite picture of what the Nigerian Maritime University is all about. A short historical
excursion will do.

‘What is now known as the Nigerian maritime industry gained currency with the establishment of
ports across the country. By 1959, as a prelude to Independence, the Federal Government
established the now defunct Nigerian National shipping Line (NNSL), which operated two
fairly used vessels at inception. By 1967, Government saw the need to increase the number of
vessels inits fleet, and encourage the registration of additional indigenous shipping companies.
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[image: image82.jpg]In 1965, following crucial developments in the global maritime domain, Nigeria was obliged to
join other countries to establish the United Nations Conference on Trade and Development
(UNCTAD). This was to provide a platform for policy dialogue among shipping companies and
ship owners. In a bid to providing an indigenous vehicle for coordination and management of the
policies of UNCTAD, the Nigeria Maritime Authority (NMA) was created and vested with
specific responsibilities.

Today, Ministry of Transportation and associated agencies and parastatals of the federal
government delivering on different aspects of the maritime sector were created.

Without doubt, the maritime sector in Nigeria has a huge potential to boost National economic
growth, and thereby harness the proverbial blue economy which recognizes the seas and oceans
as main drivers for economic development. To tap the benefits from this sector, there is the need
to develop qualitative maritime human resources.

The age of continental empires was sustained by sea trade and protected by warships. For the
modern investor, however, identifying comparative advantage provides the key to profitability.
Trade across global front lines is growing and becoming more interactive than ever before.

The shape of the maritime sector has changed dramatically over the past 30years, suggesting that
career development programmes within the maritime sector should be more integrated. New
and innovative ways of transporting cargoes and passengers present designers and engineers
with opportunities.

It goes without saying that everybody in the world benefits from shipping one way or another.
Yet few people realize this. We ship food, technology, and medicine. Shipping helps ensure that
the benefits of trade and commerce are more evenly spread. No country is entirely self-sufficient,
and every country relies on maritime trade to sell what it has and buy what it needs. Clearly,
maritime transport is the backbone of global trade and the global economy.

Prospects of Maritime Education and the place of the Nigeria Maritime University.

The Nigeria Maritime University was established by the Federal Government of Nigeria, as a
direct response to the chronic shortage of professional human capital and globally competitive
technical knowhow in the maritime industry and economy, as proposed by NIMASA, in
exercise of the powers pursuant to implementation of its mandate.

The Nigerian Maritime University is located far away from Jos. It is situated on the fringes of the
Niger Delta creeks, in Okerenkoko, Delta State. The siting of the university at the mouth of the
Escravos River, along the Atlantic coastline is of strategic significance. It makes the university
accessible by several waterways which have served as local and international navigation routes
for centuries.

The Escravos River opens into the Atlantic Ocean and remains a preferred route for ocean-going
vessels engaged in the oil and gas industry. The Warri-Escravos maritime traffic goes through
Okerenkoko, connecting three sea Ports namely Warri, Sapele, and Koko.

The Nigeria Maritime University is conceived as the prime citadel that would optimize the
technical and engineering knowledge that would transform the wholesome marine potentials of
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[image: image83.jpg]the swamp into renewable and inexhaustible wealth, to create jobs, encourage fruitful
enterprises, fortify Nigeria's international trade profile, and ultimately to enhance our national
sovereignty.

Beneficiaries of the University's programmes are expected to be competitive in the global
marketplace and to serve as the corps of skilled, technical personnel, inventors and investors who
shall support Nigeria's vision to navigate the world's maritime waterscape with confidence

Distinguished guests, ladies and gentlemen, in my capacity as the Vice Chancellor of the
Nigerian Maritime University, I have fully resolved that this specialized university will play the
vital role expected of it. We shall endeavor to provide that effective leadership that will serve to
create a qualitative workforce committed to carrying out intensive maritime research that would
yield salutary results. The Nigerian Maritime University runs three faculties, including the
faculty of Engineering.

Now, amongst all known sectors of a nation's economy, national development is largely
dependent on the effective delivery of engineering education and its application to our everyday
life as a nation. Engineering education, simply put, implies that formal training in established
and recognized institutions in which the fundamental principles of engineering are disseminated
ina classroom while practice occurs in a supervised, specially controlled, environment.

It is widely believed that mechanical engineering is the father of all other engineering
disciplines. This is because every other engineering discipline revolves around it. Even in the
labour market, statistics show that the mechanical engineer is the most sought after amongst
other engineering specialists. That is a testament to the critical place a mechanical engineer
occupies in driving the sustainable development of a nation's economy. But there are attendant
challenges that we need to be acquainted with.

Engineers shape the future of any country. This is because practical implementation of
developmental policies on infrastructure by various governments hinges on the engineer.
However, educational institutions and training bodies are often faced with a lot of challenges
while performing their role. Some of such challenges have been identified and reported in the
past. These include, but are not limited, to the following:

o Constant industrial disputes often resulting into strike actions and eventual closure of
schools.

e Failure to follow admission guidelines due to corruption and flooding of higher
institutions with mediocre students as a way of generating more funds.

e Lack of effective collaboration and regular feedbacks between institutions and the
industries is a crucial factor that determines the effective delivery of engineering
education.

e Lack of commitment on the part of critical stakeholders to implement the
recommendations of the Committee of Deans of Engineering and Technology (CODET)
to engage personnel from the industries to deliver lectures on some practical-based
modules.

Apart from the challenges of effective mechanical engineering education, a good number of
factors also militate against practical engineering for sustainable development. However, the
rapidly evolving workplace and environment does not only present challenges, but also a world
of opportunities to our young engineers

a) Challenges
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[image: image84.jpg]. Competition for few job spaces particularly in a predominantly crude oil -based
cconomy that is already saturated with both local and international manpower.

. Destruction of lives and property due to wars, political and ethnic conflicts and
struggle for the control of resources.

. Environmental degradation due to industrial and economic development.

. Lack of awareness about sustainable development goals and  practice.

. Human behaviour all attributes such as trust, truth, ethical and moral values keep

declining, thereby increasing the burden of regulatory bodies.
b) Opportunities
. The availability of global platforms for collaboration in terms of manufacturing
and marketing of products.
. Knowledge and expertise are easily and readily available

Proposed strategies to enhance quality mechanical engineering education
The engineering curriculum must include necessary engineering applications prevalent in
contemporary society. Regulatory bodies must enforce the implementation of CODET and
COREN recommendations on industry participation in engineering education.

The requirements for lecturing and employment processes must be transparent and devoid of
nepotism and favoritism. This will ensure that the right quality and calibre of staff are engaged
that are competent, efficient, and effective in imparting knowledge. In addition, lecturer and
trainer assessment or monitoring should be incorporated in the quality assurance process.

Issues of bribery and corruption popularly known as 'sorting' are on the increase in most
Nigerian universities. This has serious negative consequences with regard to class atendance.
Often times, class atendance to examination atendance ratios are in the range ofl:4. This is
unacceptable and should be discouraged.

Institutions should develop innovative ways of recording students' class atendance without
much infringement in to the period allocated for the lecture, and enforce the stipulated
disciplinary measures on culpable students to serve as a deterent and curb the incidence of
truancy among students.

Vice-Chancellors and Rectors should leverage on the opportunities provided by the Federal
Government through intervention agencies such as TETfund, PTF etc to improve the funding
base of their institutions.

The admission of engineering students at all levels should be based on available and capable
manpower. This is a major issue in Nigerian universities today. In a bid to generate IGR, most
Nigerian universities often ignore this critical aspect while conducting admission exercises.

Perhaps it is pertinent to mention here that with the Covid-19 pandemic, the world view on
conventional methods of teaching and learning is beginning to change. Many believe that
Covid-19 has changed education forever. Different Webinar platforms such as ZOOM have
become celebrated as the new found access for information dissemination. These platforms are
widely utilized, and have virtually become the most effective ways of communication in the face
of the global pandemic.

There was obviously a distinctive rise in e-learning. Teaching is undertaken remotely and
conducted on digital platforms. Research suggests that online learning has been shown to
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[image: image85.jpg]increase retention of information, and taking less time. This is an indication that the changes
occasioned by coronavirus might be here to stay. It is therefore suggested that all stakeholders
should be aware ofthe benefits of E-learning and apply same when necessary.

Distinguished ladies and gentlemen, in all of this, the collective responsibility of al should be the
promotion of effective mechanical engineering education and its application for sustainable
development. No doubt, the menace of corruption in Nigeria today is a major hurdle against
achieving this.

Parents must discourage their wards from engaging in truancy, in the hope that they can bribe
their way through exams. Lecturers must uphold the ideals of integrity and cultivate the high
moral standards expected of them.

Even more importantly, professional ethics must never be compromised. Many have failed to
realize that the most vital ingredient, and the most scarce resource facing engineering education
and its sustainability, does not lie in available infrastructure. On the contrary, it is belter defined
in the high ethical and moral values that shape society. There is, therefore, an urgent need for the
engineering curriculum to incorporate ethical and moral concepts in its program.

For sustainability to be properly entrenched in our body polity, it is absolutely necessary that. We
must work with our conscience and do the right thing as much as possible, even in the course of
practicing our noble engineering profession. No doubt, promoting quality mechanical
engineering education and its application for sustainable development is a function of our
common resolve to do the “right thing” at all times.

Allow me to conclude with the words of Gaylord Nelson who said as follows: “The ultimate test
of man's conscience may be his willingness to sacrifice something today for future generations
whose words of thanks will not be heard.”

Today, posterity is looking up to us as engineers to shape the future of our great nation, and make
it a better place for generations to come. I am convinced that, with a concerted application of al
that we know about our world today, we are in a convenient position to change things for the
better in the abiding interest of our children. Distinguished guests, my respected professional
colleagues, ladies and gentlemen, I thank you all for your kind attention.

Engr.Prof. Emmanuel Munakorugha Adigio, FNIMechE
Vice-Chancellor,
Nigerian Maritime University
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ENGR. PROF. EMMANUEL MUNAKUROGHA ADIGIO MNSE FNIMechE

Engr. Prof. Emmanuel Munakurogha Adigio MNSE was born to the family of Chief (Maj)
and Mrs. Benson A. Adigio of blessed memory. He grew up in the rough and tumble of life in the
house of a private in the barracks of the royal west African frontier force, and as his father was
transferred from one station to the other, young Adigio and his siblings followed him. He
attended the prestigious Nembe National Grammar School, Nembe in Nembe Local Government
Area, Bayelsa State from 1970 to 1974. He also attended the College of Science and
Technology (Now Rivers State University) for a remedial study and an advanced levels program
from 1975 to 1978. In 1979 he left the shores of Nigeria to the Universite de Reims in France
where he bagged a Bachelor's degree in Mechanical Engineering then proceeded to The Ecole
Universitaire d’Ingenieurs de Lille (EUDIL), France where he obtained a Master's degree.

While he was undergoing his university education, Emmanuel was preparing himself for
the task ahead and worked in several places to broaden his practical engineering knowledge,
which include; Union Industriel et Entreprise Paris, France (1982), Centre Nationale de
Recherche Scientifiqgue (CNRS) Lille, France (1983) and Automobile Peugeot, Sauchaux, France
(1984)

Engr. Prof. Emmanuel M. Adigio returned to Nigeria in 1984 ignoring attractive
opportunities in France. He served the country as member of the National youth service Corp
(NYSC) in Benin; African Petroleum Limited, from 1984 to 1985.

Engr. Prof. Emmanuel M. Adigio started his professional career in July 1986 as a mill
engineer in the then Rivers State owned palm oil mill, Risonpalm Ltd. In the palm oil business, he
occupied several positions including; Production Manager; 1987 to 1992, Mill Maintenance
Manager; 1992 to 1995, Assistant Mill Manager; 1995 to 1996, Head of Agro Processing
Complex; 1996 to 1997, Central Workshop Manager; 1997 to 1998, Resident Consultant/
General Manager (Green Oak Oil Mill, Omoku); 1998 to 2000.

After acquiring this amount of practical experience, Emmanuel set his sight on the world
of academics and joined the Niger Delta University, Amassoma, Bayelsa State, as an assistant
lecturer in February 2002. He immediately realized that academics was completely different
from the experience he had so far and decided to acquire additional academic qualifications. He
proceeded later in 2002 to Loughborough University, Loughborough, Leicestershire, UK, where
he obtained his Doctor of Philosophy Degree in Mechanical Engineering in 2005.

Since returning from the United Kingdom he has had the following placements; Ag HOD
Mechanical/Marine Engineering Dept: 2011 = 2014, Deputy Director Technical 2014 - 2017,
Dean Faculty of Engineering: 2017 - 2020, and now, he is the Vice Chancellor of the Nigeria
Maritime University in Okerenkoko, Delta State, Nigeria.

Engr. Prof Emmanuel Munakurogha Adigio is involved in many individual and collective
projects which is contributing to a great extent to the local economy and creating jobs for the
teeming youths, as an inventor and entrepreneur. He is a financial member of the Nigerian
Society of Engineers since 1997 and registered with the Confederation of Registered Engineers
of Nigeria (COREN) 1997 and a Fellow of the Nigerian institution of Mechanical Engineers
(FNIMechE)

Engr. Prof Emmanuel Munakurogha Adigio is happily married with children, a man who
surmounted the difficulties of an early childhood in several army barracks in Nigeria, a man who
is an accomplished mechanical engineer, a man who has distinguished himself in his chosen
career, an academician, a Professor; ones a dean of the Faculty, and now a Vice Chancellor
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Sustainable Mechanical Engineering Education:
The Way Forward

Professor Ir. Dr. Mohammad Yeakub All
Mechanical Engineering Programme Area

Faculty of Engineering, Universiti Teknologi Brunei
Brunei Darussalam

Editor-In-Chief: International Journal of Engineering Materials and Manufacture

ABSTRACT

Sustainable development is a process that aims to improve human lifestyle and
well-being while preserving the natural resources and ecosystems at the same
time. It is to leave the world in a better condition than today for the future
generation. Sustainable education is the fourth goal of seventeen United Nation’s
sustainable development goal to transform the world. Sustainable development
have played an increasingly important role in engineering education over the last
decades but more needs to be done integrating the humanities and the
engineering sciences. Washington accord for engineering accreditation addresses
the need for sustainability in engineering curriculum through accreditation criteria
as “Comprehension of the role of engineering in society and identified issues in
engineering practice in the discipline: ethics and the professional responsibility of
an engineer to public safety; the impacts of engineering activity: economic, social,
cultural, environmental and sustainability”.

Academic institute of higher learning are also introducing sustainability
development to their vision, mission and strategic planning. Over the last decade
universities around the world have taken initiatives to incorporate sustainability
in curricula in two ways namely (i) horizontal and (ii) vertical integration. In the
horizontal integration, sustainability coursework material has been integrated
into several courses across the curriculum, while in the vertical integration, new
sustainability courses are added into the curriculum. The effort of sustainability is
being continued as the undergraduate engineering curriculum is full and difficult
to include more courses with credit hours. In this paper the sustainable education
in Mechanical Engineering has been discussed and examples are given to
emphasize the issues.

Young minds in mechanical engineering requires training and mentoring in
anticipating the sustainability at national and global perspective.
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Biography

Professor Ir. Dr. Mohammad Yeakub All

PhD. (NTU), MEng (AIT), BSc Eng (BUET), PGDip. Islamic
Revealed Knowledge (IIUM)

P. Eng. (Malaysia), C. Eng. (UK), CP. Eng. (Australia),
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Mechanical Engineering Programme Area
Faculty of Engineering, Universiti Teknologi Brunei
Brunei Darussalam

Editor-In-Chief: International Journal of Engineering Materials and Manufacture

Mohammad Yeakub Ali is a Professor in Mechanical Engineering Programme
Area at Universiti Teknologi Brunei, Brunei Darussalam. Previously he was a
Professor in the Department of Manufacturing and Materials Engineering at
International Islamic University Malaysia where he works for 15 years. He earned
B.S. in Mechanical Engineering from Bangladesh University of Engineering and
Technology, Dhaka, Masters in Manufacturing Systems Engineering from Asian
Institute of Technology, Thailand, and PhD. in Mechanical Engineering from
Nanyang Technological University, Singapore. He has published more than 250
articles in journal and conference proceedings and presently his Scopus A index is
15. His research interests include manufacturing systems, optimization,
scheduling, machining and micromachining Engineering Education. He has
supervised many postgraduate students at Masters and PhD level. Dr. Ali has
contributed to biannual International Conference on Advances in Manufacturing
and Materials Engineering as a Conference Chair, Technical Chair and Publication
Chair since 2012. He is a Chartered Engineer with the Engineering Council UK, a
Chartered Professional Engineer with Engineers Australia, a Professional Engineer
with the Board of Engineers Malaysia and a Professional Engineer with
Bangladesh Professional Engineers Registration Board as well as the member of
many professional societies including ASME, IEOM, and 1EM.
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Attitudes have a profound impact on virtually
every aspect of our lives endeavours; this can be
observed from the little or no national economic
growth and job creation among the tcaming
population of unemployed youths in the country.
It is observed that majority of the masses
(students, parents) lack knowledge on the
significant roles that can be played in acquiring
vocational and technical system of education this
may have resulted to exhibition of negative
attitudes  towards  vocational and technical
cducation. The overarching dilemma can be
attributed to high degree of un-awareness;
unhealthy competition among products from
various educational institutions which has crept
into the public and private sectors in the area of
employment (i.e. values and attitudes do
influence behavioral choices and productivity).
Based on these, it is highly recommended that:

i.  Technical/Vocational board officials can
promote VTE by setting up technical and
career guidance and counseling unit with
parents using the medium of Parents
Teachers Association (PTA)

ii.  Entreprencurial development studies
should be driven proactively in tertiary
institution by involving students in VTE
and awarding 2™ certificate in VTE

iii.  The federal government should inert a
workable policy/law  regarding  job
security in the private firms and ensure
balanced salary scale between the private
and government sectors.

iv.  Vocational and Technical Education
curriculum should be embedded into the
primary and secondary school scheme. Tt
will help to pattern students” attitude and
perception towards Technical Education
and Vocational Training

v.  Students from the A-level should be
mandated to obtain vocational and
technical trainings in various technical
colleges before advancing to the
university system of education. This will
enable students to acquire adequate, basic
and effective skills in the field of
professionalism for technological and
cconomic advancement.

vi.  Educational & Policy Makers can

TEVT  through  adding

promote

supplementary subject regarding
Technical and Vocational studies and its
importance with respect to economic
development.  Parents  with  low
economical, educational status in the
society tend to encourage their wards to
undergo  Technical and  Vocational
system of Education. While, students
from poor economic background belief
that university system of education is
meant to wealthy family. On this note,
Government have significant role in
ensuring good standard of living for her
citizenry.
vii.  Educational curriculum  should be
improved significantly to ensure that it is
comprehensive and to increase the
likelihood of students continuing the
practice of the skills/crafts long after
leaving secondary school.
The government is seen to plays
significant role in changing the attitude of
students towards vocational and technical
education. This can be achieved by
providing  adequate and  effective
instructional manuals/materials, up-to-
date-scientific and engineering
equipment, as well as well-trained
personnel’s/teachers present in a school
before been licensed or given approval be
given for vocational training in any field
of vocational training across the country.
ix.  Stigmatizations in its various forms by
parents, industries, government
institutions and organization and indeed
the entire public were identified as
factors  affecting students”  attitude
towards  vocational and  technical
education in Nigerian Education fronts. It
is therefore imperative that this system of
education be formalized.

viii.
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ANSYS Fluent Simulation to Predict the Syngas Composition Produced during
THM Lignite Coal Gasification

ABSTRACT
The simulation of the gasification of IHM Lignite Coal in a updraft gasifier was carried out in order to
develop necessary baseline combustion reaction data for the assessment of IHM Lignite coal
combustion performance at high temperatures. ANSYS fluent was successfully used in the simulation of
the lignite coal. The heat transferred from the inner surface which was around the maximum 3.36 x10°
K to the outer surface which was around the minimum 3.5x10° K. There is high production of CO than
CO: in this process and higher I than H>0, CH; Mean values of: 2760K and 0.05Pa and exit 2760K
and 0.005Pa were obtained for temperature and pressure. The average mass flux that occurred between
the inlet and outlet resulted not more than 0.5% which conclusion from our simulation shows that the

mass balanced is good.

Keywords: ANSYS, ITHM lignite coal, Temperature, Pressure and Producer gas.

1.0 INTRODUCTION
Tn the current energy outlook, coal
gasification process is considered as a viable fuel
upgrading path, allowing the transformation of a
solid fuel into synthetic natural gas as gascous
energy vector (syngas) [1]. Coal is a solid fuel and
its gasification leads to releasc of abundant
amount of energy and thermal decomposition to
produce gases such as Hz, CO, CO2, H>0, CHy,
C:Hg, tar, and char [2-3]. Tar and char can further
react with Oz and H2O supplied to form more Ha,
CO, COz and CH4. Some of these reaction
products are uscful and friendly while some are
unfriendly to us and our environments [4].

Coal gasification is one of the clean coal
technologies.  Coal  gasification  involves
converting coal into gas, which can be used as fuel
gas or chemical feedstock, and sometimes used as
industrial reducing gas [5]. One reason for coal
gasification is to make up the shortage in liquid
and gaseous fuels. Coal is an abundantly available
energy source and coal gasification is a primary
way to produce liquid fuels for transportation and
gaseous fuels for heating and chemical production
[6].
reason for
to develop

Another
necessity is

coal gasification
advanced power

generation system. The world electric utility
industry has greatly depended on the relative
abundance of coal. Clearly, the expanded use of
coal is still vital to future electrical power
generation and the expanded use of coal must be
carried out in an environmentally acceptable and
economically competitive manner [7].

The simulation of coal is very vital to know and
the impact of gasification on the changes in the
dynamism of variations in the mechanical,
chemical and physical propertics of the coal.
Using Computer software for the computational
fluid dynamics is to ascertain the chemical
reactions, heat flow and combustion turbulence

8.

The simulation of the gasification of IHM
Lignite Coal in a batch reactor will be carried out
in order to develop necessary bascline combustion
reaction data and heat transfer characteristics to
provide data for the assessment of IIIM Lignite
Coal  combustion  performance at  high

temperatures. It is essential that the behaviour of
THM Lignite Coal in these new gasification
technologies is fully understood in order to assist
power plants in their adoption of the new
technologies, and to help coal exporters to market
THM Lignite coal.
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The coal used in this work is IHM lignite Coal from
Nigeria with composition shown in Table 1. The
updraft gasifier was in used in this research. The
updraft system consists of a screw conveyor
embedded in a feedstock hopper, the gasification
chamber or reactor, a cyclone, a wet scrubber and
a gas filter. A centrifugal blower with a regulator
delivers a measured amount of air (33m?hr),
cyclone diameter of 200mm from design
calculation to the gasification chamber. A model
used for the simulation is shown in Figure 1. In
the gasifier 61kg/min (as per design calculation)
of coal is broken down by the use of heat in an
oxygen-deficient environment to yield a
combustible product gas. The heat for gasification
is generated through combustion of part of the
coal feed material on the grate of the reactor.

Table 1: Composition of THM lignite coal used[9]

Element Symbol IHM Coal
Carbon C (wt.% daf) 50.49
Hydrogen H (wt.% daf) 574
Nitrogen N (Wt.% daf) 071
Sulphur S (wt.% daf) 162
Oxygen O (Wt.% daf) 4144
Moisture MC 475
Volatiles VM (wt.% db) 72.99
Ash AC (Wt.% db) 255
Fixed Carbon FC (Wt%db) 2446
Fuel Ratio FC/VM 034
Higher Heating Value HHV (MJkg)  20.37
Lower Heating Value LHV (MJ/kg) 19.20

The design of updraft gasifier have a mixing zone
that will help to keep the coal for enough time for

the reaction of carbon, steam, oxygen and carbon
dioxide to take place in the reactor. At the bottom
of that mixing zone the carbon depleted the
oxygen. The combustion process of the coal are
higher in the mixing zone, also other reaction like
CO and hydrogen occurred at this zone with the
oxygen and the process being exothermic. Carbon
monoxide is converted to hydrogen by water-gas shift
reaction  while methane is produced by
hydrogasification of char.

ANSYS fluent work bench was used for
simulation of coal combustion. Geometry model
was designed using ANSY'S fluent and model gets
transferred to mesh. The geometry was imported
into ANSYS mesher, where the model would be
meshed. Body sizing was the primary tool used to
create the desired mesh. The mesh in the
combustion and pyrolysis chamber was given a
finer mesh to fully capture the behavior of the
fluid flow. In meshing, section parameters of
geometry part was defined for better thermal
efficiency. The gas flow analysis under mesh
sizing and fining was selected to discrete flow into
many clements and updated to recognize the
input. The chemical composition of the coal(see
Table 1), power required 1 x10°w, specific
gasification rate 350kg/m’hr, density of air used
1.225 kg/m® equivalent ratio 0.25, bulk density;
641 kg/m® was defined under the “Boundary
Species coal calculator” (i.e. proximate as well as
ultimate analysis of the coal). Upon complete
simulation of the gasification process within
ANSYS Workbench 17.2, graphical results were
obtained and discuss in section 3.0
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Figure 1: Model used for the Simulation

3.0 RESULTS AND DISCUSSION
CFD-model has been taken from process
simulation results that balanced the data gained
from the condition of experiments. The
convective part was solved together with the
solution of the flow field. The diffusive mass
transfer contains laminar diffusion (using
Diffusion coefficients and Fick’s laws) and
turbulent diffusion that was calculated using
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9520402
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3.500+02

Contours of Static Temperature (k)

turbulence parameters generated by turbulence
modeling. Figure 2 below shows the
temperature gradient in the coal packed bed of
the symmetrical view. The heat transferred from
the inner surface which was around the
maximum 3.36 x10° K to the outer surface
which was around the minimum 3.5x10* K.
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Figure 2: Temperature profile of the simulation
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an important factor in a gasification process. High
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Figure 3: Pressure profile of the simulation

Figure 4 displayed the CO profile for the
gasification process within the rector. From
Figure 4, it can be clearly seen that the mass
fraction CO profile changes from 0 to 0.793 along
the reactor. This produce CO usually started from
the combustion zone where the temperature is
high enough to generate the gaseous fuel. In the
CO profile the area where the mass fraction CO is
high is called the reduction zone. It takes
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397002
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Contours of Mass fraction of co

reduction reaction to occur before CO can be
produce in this process. The continuous reduction
in mass fraction of CO observed in the process in
the reduction zone and that outlet may be
attributed to the fact that oxidation of methane and
CO may have occurred to form methane gas.
Similar observation was obtained in the work of
... [10].

=
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Figure 4: Carbon-monoxide(CO) profile of the simulation




[image: image101.jpg]Figure 5 displayed the CO: predication in the
gasification process. The mass fraction COz
changes from 0.00 to 0.101. The increase in the
mass fraction of the CO2 could be attributed to the
high temperature obtained in the oxidation zone
where the carbon in the solid coal particles react

In the oxidation zone the amount
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of CO presence in the gaseous is relatively low
when compared with the reduction zone. When
comparing Figure 4 with Figure 5 it was observed
that there is clear difference between the mass
fraction of CO and CO.. The mass fraction of CO
is higher and this is expected since gasification
needs more CO than CO: in their product.
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Figure 5: Carbon dioxide profile of the simulation

The simulation results obtained for the
gasification for the production of Ha, CHs and
H>0 are as shown in Figures 6-8, from Figure 6 it
can be seen that that mass fraction of CHy varies
from 0.00 to 1.45 x10°%, while in Figure 7 the mass
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fraction of H> varied from 0.00 to 4.86 x107, that
of water from 0.00 to 0.0355(see Figure 8). It can
be observed that there is higher production of Hx
in this process compare with CHy and H>O.

&
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Figure 6: Methane profile of the simulation
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Figure 7: Hydrogen profile of the simulation
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Figure 8: Water profile of the simulation
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simulation process. The process of CO> and H>O
formation of gasification process is similar to the
combustion process. From Table 2 it can be seen
that there is great significant difference in the
amount of CO, CO», H, H20, CHy produced. A
mean values of: 0.67, 0.02, 0.04, 0.004, 5.08x10°°

and exit gas of 0.71, 0.02, 0.034, 0.004, 5.08x10"
¢ for CO, CO,, Ha, H20, CHa respectively. Also
the mean of: 2760K and 0.05Pa and exit 2760K
and 0.005Pa for temperature and pressure
respectively. There is high production of CO than
CO:z in this process and higher Ha than H>0, CHa,

Table 2: Mass fraction of the Syngas produced

Parameter Minimum Maximum Mean Exit
Mass fraction

Cco 0.08 0.75 0.67 0.71
COx 0.01 0.08 0.02 0.02
H> 0.005 0.05 0.04 0.034
H.0 0.004 0.04 0.004 0.004
CH4 1.45¢-6 1.45¢-5 5.08e-6 5.8e-6
Temp (K) 651 3210 2760 2760
Pressure (Pa) 0.047 0.053 0.05 0.005

4.0 CONCLUSIONS

From the results and discussion above the

following conclusions can be made:

1. ANSYS fluent was successfully used in
the simulation of the gasification THM
lignite coal

2. The heat transferred from the inner surface
which was around the maximum 3.36 x10*
K to the outer surface which was around
the minimum 3.5x10? K.

3. Thereis a high production of CO than CO-
in this process and higher H> than H>O,
CHs,

4. Mean of: 2760K and 0.05Pa and exit
2760K and 0.005Pa were obtained for
temperature and pressure.

5. The average mass flux that occurred
between the inlet and outlet resulted not
more than 0.5% which concludes that
from our simulation the mass balanced is
good.
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