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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 TRACKS

Computer and Software Engineering
Mechanical & Metallurgical Engineering
Electrical & Electronics Engineering
Civil Engineering

Bio-Technology & Food Technology
Chemistry & Chemical Engineering
Organizational Studies

Physical, Applied and Life Sciences

Interdisciplinary
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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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| AFR CONFERENCE SCHEDULE |

Day 01, Monday
Date: May 27,2019

09:00 am - 09:30 am Registration and Reception
09:30 am - 09:45 am Opening ceremony
09:45 am - 09:55 am Welcome & Introductions

09:55 am - 10:00 am Coffee & Networking
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Day 01 (May 27, 2019)
Time: 10:00 am — 11:30 am

Venue: Room 1

Track B: Business Management & Social Sciences

Manuscript Title

Presenter Name

IBSH-059-AFR101

Digital learning in business and management

Zoltan Veres

IBSH-059-AFR102

Structural Changes and Evolution of the Middle Class in
sub-Saharan Africa

My Hanh Nguyen

IBSH-059-AFR105

Interactions between Exchange Rate Regime type and
Economic Development: Case of Sub-Saharan Africa

Viktar Dudzich

Paper ID

Track A: Engineering and Technology study

Manuscript Title

Presenter Name

DEBPA-MAY2019-101

Modelling Oil Spills in the Nigeria Coastal Area using the
Statistical Neural Network.

Christopher G. Udomboso

DEBPA-MAY2019-104

Development of Sugarcane Bagasse Reinforced Onibode
Clay Composite for High Voltage Insulation

Joseph B. Agboola

DEBPA-MAY2019-105

Mathematical Modeling of Thermal Storage Tank with
Eutectic Phase Change Materials for Solar Water Heater

Olawale James Okegbile

DEBPA-MAY2019-103

Production And Fuel Characterisation Of Biocthanol From
Dika Nut Shell

Nicholas Akhaze Musa

Lunch & Closing Ceremony (11:30 am - 12:30 pm)
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Conference Day 02 (May 28, 2019)

City Tour and Shopping Day
All respective guests are free to conduct their own sightseeing and tour. The second
day of the event is reserved for this memorable purpose. All Expenses are borne by
Participants himself/herself.
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TRACK A: ENGINEERING AND TECHNOLGY STUDY
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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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