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A Study of the Encrgy Statistics Trend and Sustainable Development
in Africa

J.S. Ibrahim, E. Barki and A.C. Eloka-Eboka
Department of Mechanical Engineering, University of Agriculture, Makurdi
rovemmakurdi@yahoo.com

Abstract

A review study of the energy statistics trends in Africa and Sustainable
development was conducted. In this study, overall, Africais a major encrgy
exporter to the developed world with exception of Fast Africa cxporting
substantial amount of energy. North Africa is the largest exporter. In West Africa
Nigeria is the only exporter and almost exclusively oil. Despite Africa abundance
cnergy resources, she accounts for only 3% of the total world encrgy
consumption; this is duc to her low level of industrialization, low per capitaincome
and poor acquisition and usage of automobiles. These factors compels Africans
to resort of traditional energy (such as fucl wood, charcoal, animal waste and so
on) consumption without recourse to the environmental effects. Electric power
in Africa has only about 94 Gigawatt which is about 3% of the world total
clectric power consumption and mostly thermally derived. However, Africa
cnergy consumption is been on a gradual increase from 1970 to date on a
i sreentage inerease of 2.7% per annum. Scquel (o this low energy devclopment,
sub regional bodics like ECOWAS, SADC, and EAC are initiating policics to
improve and harness the energy resources of Africa towards sustainable
development.
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"Applications and Maintenance of Solar Electricity

J.S. Ibrahim and A.C. Eloka-Eboka
Department of Mechanical Lingineering, University ol Agriculture,

Makurdi

Abstract
A general review of the application and maintenance of solar electricity was
carricd out in this paper. The burning of fossil fucls to provide clectricity is a very
tasking business and has been the major causc of global climatic change and
becausc ol its non-rencwable nature will one day run out. Solar energy is about
onge solution that can help to alleviate the problems, as it is a completely rencwable
form of clean energy, the most powerful and also the source of other energics on
planct carth. Without the solar energy, nonce of those fossil fuels that power our
sociely would exist for they are derived from the organic decomposition of ancient
algac; plants, plankton, and animal . Solar energy can be used to producce heat,
hot walcr, cleetricity, and even cooling. The success ol any solar cleetric system
depends on how well it is designed, installed, managed and maintained. Some
applications of solar clectricity include solar street light, solar pumping machincs,
solar lighting, cooking, solar vchicles and so on. Maintenance is a factor to keep
solar clectricity in good working order. This work cnumerated the necessary
tools required in carrying out maintenance activitics. A bricftrouble shooting
guide necessary for effective maintenance is reviewed. This work will form an
installation and maintenance manual for individuals, corporate bodics and
cstablishment interested in solar electrilication.

Keywords: Application, maintenance, solar, clectricity, review, fossil fucl.
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vevelopment of Solar Plants For Bulk Power Generation in Nigeria

€. C. Okoro', E. N. Okafor? and F. I. Izucgbunam?
Diepartment of Electrical and Elcctronics Engineering, University of Lagos.
Cepartment ol Eleetrical and Electronies Engineering, Federal University of
Technology, Owerri.
ceokorofeehotmail.com

Abstract
The recont de-regulation of the Power Utility industry in Nigeria has led to the
ticensing ol fndependent Power Producers ( 1°Ps) to attract investment into the
scetor The cleven Dristribution Network Operator (DNO) Companies arc to
purchase Electricity as a commodity from the [PPs and Distributed (Embedded)
Generation Systems where available. Recent Global Energy Issucs arce de-
cmphasizing conventional methods of Power generation to reduce Global
warnimg, now scen as the carth’s greatest enemy. A feasibility study ofa 10MW
solar—py bulk power energy supply system is presented. Such a system keys
mto the Global trend to reduce the burning of fossil fucls for bulk power gencration,
Thestudy brings to the fore the cquipment, technical and real cstate requircments
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Climate Change the Bane of lHydro-Renewable Energy — Need for
Alternative Encerpy Souree

J.N. Okpara, !. E. Ukeje and A.C. Anuforom
Nigerian Meteorological Agency, 32, Pope John Paul 1] Street, Maitama,
Abuja
Juddyokparat@pmail.com, Julic ukejesyahoo.co.uk, and

tonycanuforom(lyahoo.com .

Abstract
The Niger River basin houses three main hydro-power stations of Nigeria, which
arc used both for power gencration and irrigation. These are Kainji (capacity,
T60MW (19068)), Jebba (capacity, S70MW (1984)) and Shiroro (capacity,
GOOMW (1990)). Presently, Niger Basin constitutes onc of the most threatened
river ceosystems in Africa. The environmental degradation of the basin results
from the combination of anthropogenic and natural factors contributing to the
reduction of water resources in the basin as a result of the changing climate. It is
against this backdrop that the study attempts to examine the effeets of multi-
annual fluctuations of rainfall, and their hydrological and ceological consequences
on the basin, as well as determine the design or dependable basin’s yield that
corresponds to the dependable rainfall and to examine the impacts of climate
variability/change on availability of dependable rainfall of the basin at 90%
dependability that are relevant (or hydro-power rescrvoir opcrations using
Artificial Neural Networks(ANNs). Results show that through the indices of
Rainfall Stability (RSS) and Instability of Hydrological Regime (IHR) in relation
to the ycear to year fluctuations that the lowest value of rainfall stability was
recorded over Upper Benue sub-basin followed by upper Niger and lower
Niger sub-basins; while the lowest instability o hydrological regime was recorded
over the Niger South sub-basin. The modcl simulation result gave correlation
cocllicient of 0.9956 and RMSE: 0 24.3. By using hypothetical scenarios along
with the forecast model, if the dependable rainfall increases or decreascs by
20%. while temperaturc increases by 20C over the region in future under the
changing climate, it is obscrved that the 90% dependable rainfall will increase or
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deerease by 1590.92mm and 1060.62mm giving yiclds of23149311.32M.m3
and 15431342.71M.m3 respectively. [ the dependable rainfall increases, it will
be good news for the country, but contrary to this, a small shift of climate towards
aridity may substantially reduce the amount of energy production and supply,
smce about 80% of the total clectricity consumption in the country comes from
hydropower. Further analysis shows that Nigeria has veritable climate resource
and potentials whose other indicators line wind speed and direetion when
properly hamessed could be vital tool in the development of both horizontal and
vertical axis wind turbines that could serve as alternative energy source for the
nation.

Innovative Micro-Financing of Renewable Energy: The Challenge of
Solar Encrgy Systems in Nigeria

Charles N. Nwoko
Department of Environmental Technology, Federal University of Technology,
Owern
ikonna2(@gmail.com

Abstract

Solar energy 1s gaining acceptance as an alternative source of energy, and steadily
overcoming cultural aceeptability. Micro-Financial services are short-term. While
itis casy to micro-finance solar systems ranging from 50 to 2000 watts: what
types of Micro-Financing arc suitable for solar installations from 2000 to 8000
or more watts. Many Nigerian familics, particularly the very poor and small
entreprencurs and workshop owners find it hard to invest any capital for houschold
or workplace solar systems. Solar encrgy solution aceeptance is not only limited
to the developed cconomics, where traditional sources of energy are cfficient,
but also gaining rapid grounds in the developing cconomies, particularly in the
Asian and South American countrics, where Micro-Financing of renewable
energies, especially the solar energy solution has existed for several years, to
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combat greenhouse cffeets and to power domestic clectricity needs. It is
sulficiently known that two main reasons stand shoulder to shoulder 1 the chot
of photovoltaic applications as a renewable source of energy. Con w‘w:ntn::u
greenhouse gas emissions and provision of domestic cleetricity loads are 211
targets of the solar energy systems. Current solar ener 2y concermns, such as the
high costs of design, startup capital and installations. call for the attention of 11
govemment and the financial institutions to improve on the prvate seetor Micro-
Finance, with assistance of the World Bank, to grant loans, ur:ai:.--z and grants
for solar power projects, targeting the rural and urban poor, at least, to o
to 75-80% of the total photovoltaic installations. Such Micro Financi _
arrangement for the low-income is shooting two birds with 4 - 3-1=='l.- sione
combating global warming and providing ¢ lectricity for the down troddein is
urgent and important for Nigeria to reduce pover ty and achieve clean and preen
environment - pursuant to the targets of the Millennium Deve lopment Goals
Universitics and solar encrgy providers should gear-upto estabhishing miervention
measurcs by sctting goals and targets for solar cner 2y technological development
in Nigeria, targeting such technical aspects like, System Reliability, Installation
Engincering, Component manufacture and Maintenance. The 20 Isof this articl
were (1) to assess the current government’s policies (federal and state), in
promoting solar cnergy as an alternative source of cner gy and limiting carbon
dioxide and other greenhouse pas cmissions (2) to assess the workability and
opportunitics that arc available in the Special Micro-I¢ mancing of private sola
mstallations (3) to suggest three cross-optional focal arcas ofdeve loping s nl i
engineering and technologies in Nigeria,
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Developing Local Manufacturing Capacity for SHP Equipment:
NASENI Expericnce

E.A. Ajani*, O.A. Olasupo, O.L. Oyclade, S.0.0. Olusunle and O.0.
Adewoye
National Ageney for Science and Engineering Infrastructure, The Federal
Ministry of Science and Technology, Idu Industrial Arca, PMB 391, Garki,
Abuja
* ajaniac(elyahoo.com

Abstract

Electricity gencration through Small Hydropower (SHP) has been a very good
and clecan source of power supply all over the world especially for communitics
that arc far from the national grid. Nigeria is blessed with abundant water
resources in every Local Government Arca (LGA) which could be used to
generate the much needed power. National Agency for Science and Enginecring
Infrastructure (NASENI) has amission of making clectricity generation through
SHP viable in Nigeria through the local manufacture of SHP equipment. The
Agency has designed and is currently constructing a 10KW capacity cross-flow
turbine. The turbine rated power is calculated from the head (H) and discharge
(Q) lor the sclected site; sinee turbine design and manulacture is site-specific.
Ketti, a sitc in the Federal Capital Territory (FCT) Abuja, has been selected for
the pilot project through NASENI's collaboration with UNIDO Regional Center
for Small Hydropower in Aftrica (UNIDO-RC-SHP) in Abuja. Also in the serics
of collaboration with UNIDO-RC-SHP, NASENTI has been selected as the
Federal Government of Nigeria's representative in developing local manufacturing
capacity for STIP cquipment in West Africa. This is expected to jump-start the
local manufacturing of SHP equipment in the West African sub-region.
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Sustainability of Low Cost Eleetricity Production through
Development and Application of New Materials for Solar E neryy
Production

Chukwuka I. Nwoye

chikeyn(yahoo.com

Abstract

Attempt has been made to review suceessful studics carried out to dey clopnew
materials for producing clectricity from Sun's heat ener: 2y. Results of the various
investigations show that clecetricity could be produced, enhanced and sustained
atreduced cost through application of newly developed materials such as carbon
nanotube, semicrystalline polymers known as poly3- hexylthiophenc or P3HT
and nanoparticles (CdS, CdTc, InP, GaAs, PbS, and PbSc) produced by non
hydrolytic colloidal synthetic methods, for solar celldesign. Thesceeells arc adapted
for direct conversion of solar radiation to clectricity as a result of the extra ordinary

clectrical propertics possessed by the cell design materials. Enhanced efficiency
of solar clectricity production (through utilization of solar cells made with these
materials) is guaranteed when these materials are combined.

The Future of Renewable Encrgy Growth in Nigeria

Godwin Oghencovo Aforijuku
Environmetal Management Programme, School of Environmental ‘Technology,
Abubakar Tafawa Balewa University Bauchi
Godwin.aforijuku@gyahoo.com

Abstract
Clearly, rescarch shows that the world faces substantial increase in cnergy
consumption, particularly in those disadvantage:* .. o< where population growth
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is still high but individual expectations for improvement are also understandably
high. The production of encrgy brings with it the incvitable consequence of
cnvironmental disturbance. Whether we consider the denudation of forest to
supply wood for the people of the developing world, or the atmospheric pollution
that accompanics the gencration of cleetricity in coal-burning power plants,
environmental problems grow as energy requirements risc. The purposc of this
paper therelore s to examine the availability of renewable sources in the future
in Nigeria,

The Application of Marine Technology to Develop Ocecan Thermal
Energy Conversion (OTEC) - A Renewable Energy Source for Nigeria

D.U. Ekwenna
Department of Maritime Management Technology, Federal University of
Technology, Owerri
*duckweena@yahoo.com/dr.ckwenna@gmail.com

Abstract

In Nigeria, the primary source of energy supply includes the conventional power
plants and the hydro-clectric power stations. The former utilize non-replenishable
fi : sil fucl while the latter utilize the potential energy of water. Unfortunately, over
a period of time, dams stltup. Other forms of water power include cnergy from
the waves, the tides or ocean currents, and the Occan Thermal Energy Conversion
(OTEC). As a source of renewable energy, the OTEC system uscs large floating
power plants, the temperature difference between warm upper layers and cool
lower layers of water can generate clectricity. Pilot plants off Hawaii, U.S. A
have shown the way. This paper reviews the present state of the art of OTEC,
projections of cnergy sources and consumption in Nigeria for the futurc.
Considerations of the Marinc Technology systems, benefits and costs, adaptation
of OTEC to the Nigerian context would be discussed.
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The Increasing Carbon (1V) Oxide Emissions from Fossil-Based
Encrgy: Possible Reduction by a Simple Mechanism (1)

Nnaemeka D. Onyeuwaoma'”, Oluwasogo A, Ogungbenro?, Okey
Nwofor!, Theo Chidiczie Chineke', Ugochukwu K. Okoro', Victor N.
Dike', T.K. Yesufu® and Chidi E. Akujor?*

'Atmospheric Physics Rescarch Group, Department of Physics, Imo State
University, Owerri, Nigeria Renewable and Alternative inergy Research
Group, Information and Communication Technology Center, Federal
University of Technology, Owerri, Nigeria *Coperative Information Network,
Obafemi Awolowo University, le-Ife, Osun State. ‘Department of Physics,
Federal University of Technology, Owerri, Ni geria
*emckasavio@yahoo.com

Abstract

The amount of Carbon (IV) Oxide, CO,, gas released into the atmosphere has
been on the increase with increasing industrial and human activitics. This has
resulted in the intensification of atmospheric greenhousc effect and the depletion
of the stratospheric ozone layer that shiclds the carth from harmfil ultraviolet
radiation. Reducing green house warmin g has remained an illusion as countrics
have not been able to implement fully rcgulations that call for reduction in the
emission of CO, especially into the atmosphere. We proposc a system in which
CO, isrcleased into a chamber of an alkaline solution. The gas (in this chambecr)
is converted into a salt of more cconomical importance with no adversc
cnvironmental consequence, The suggested mechanism can casily be
incorporated in the machinery of automobiles and also in factorics where CO, is
emitted freely into the atmosphere.

Keywords:  Carbon (1V) Oxide, Global Warmin g, Atmosphere.
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Power Generation with ITydroxy Gas-Fuelled Systems

E.N.C. Okafor, A. A. Isangedighi, K. K. Ufere and C. N. Nwachuku
Department of Electrical and Electronic Engincering, Federal Univer-
sity of Technology, P.M.B. 1526, Owerri, Imo State, Nigeria,*
cencokafor(@yahoo.com

Abstract

This paper proposcs the utilization of an alternative source ofencrgy for power
generation which is environmentally friendly with the “Zero Emission” goal. Water,
which is abundant in nature and relatively incxpensive, is used as a replacement
for fossil fucls in internal combustion engines for power generation. The process
mvolves decomposition of water into a gas called ‘Hydroxy gas’ via the process
of clectrolysis which is then fed into the engine system for combustion. The
output voltage produced by the generator is re-invested into the system to con-
tinuc the decomposition process. The results show higher efficiency in fuel utili-
zation, higher energy output, Iess noisc, lower engine temperatures and most
importantly, waste products of only oxygen and water vapour. Sceing this as a
solution to current energy problems, modifications of this technolo gy were rec-
ommended for automobile applications.

Keywords: Brown’s gas, Electrolysis, Fossil fucl, Hybrid system, Hydroxy
gas, Zero Emission
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Distributed Power Generation: A Way Forward to Nigeria Electric
Power System

Ephraim N.C. Okafor :
Department of Electrical/Electronic Engincering, Federal University of
‘Technology Owerri.
encokafor2000@yahoo.com

Abstract

The present population and energy demand in Nigeria presents many challenges
to Nigeria Power Supply Industrics. Theneed to satisfy people’s energy demands
whilst conscrving resources, the environment and maintaining a viable cconomy
gives a vivid impression of the dilemmas faced in piloting a sustainable future.
Hence distributed gencration (DG) is a good option for Power Supply to Niger
Deltaarca. Distributed generation (DG) is a method of Power System operation
where small scale power generation is closc to end-user or the deployment of
small, modular generator units dispersed throughout the customer population.
Waste products of our industrialized socicty can be used to provide energy for
our clectric power. It has been cstimated that 50-60% of urban waste is
combustible. Science has proved that potential exists for burning some millions
tons of wastc products cach ycar, and using the heat to produce stecam for
driving small stecam turbines in order to produce clectric power. One of the
most prominent organic waste from our local industrics in Niger Delta arcas is
the palm kernel and f{ibre wastes. For a long time, this has been a source of
energy for cooking in our rural communitics. However, the amount of heat
derivable from the burning of palm kernel waste is appreciable; hence there is
the need for such wastces to be used as fucl for boilers in stcam turbincs plants.
In this paper a Biomass Power Plant as an energy source is used to illustrate
distributed power genceration that can feed the rural communities in Nigeria.
The area of this study is mainly the Ohaji-LEgbema Palm producing arca in Imo
State of Nigeria.

Key words: Distributed generation, Biomass, Waste disposal, Palm-producc.
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Biomass Potentials: A Sustainable Encergy Outlook For Africa
Mighty O. Thesiulor* and Raguel M. Aguta

IFederal University of Technology, Owerr, Imo State, Nigeria
speak2bibious(@yahoo.com

Abstract
Problems of fuel scarcity and global warming due to air pollution have led to
greater demand for renewable and cleaner sources of energy. This paper discusscs
available altematives and concludes that the introduction and usc of Miscanthus
is presently the best option. Recommendations arc given on the way forward.

Production of Biosolids from Faccal Sludge in Port Harcourt, Nigeria
Using Drying Beds and Assessment of The Suitability of the Biosolids
in Maize Production

C.L. Eze"', .M. Harry?, N.O. Isirimah?®, J.A. Osakwe® and S.C. Teme!
Institute of Geoscicnees and Space Technology, Rivers State University of
Science and Technology, Port Harcourt, Nigeria. *Wastc Masters Nigeria
Limited, 11B Benjamin Opara Street, Port Harcourt, Nigeria. *Department of
Crop/Soil Science, Rivers State University of Science and ‘Technology, Port
Harcourt, Nigeria. * transparentearth(@yahoo.com

Abstract
The potentials of cycling septage sludge for quality farming was investigated
Three concrete unplanted drying beds were constructed at the Rivers State
University of Science and Technology, Rescarch Farm. A total volume 0£22.8m?
of stable faecal sludge loaded into two drying beds produced a total of 7.6m’ of
biosolids weighing 354.7kg. This volume of biosolids represents 33.3% of the
faccal sludge volume. The dewatering and drying lasted for an average period of
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5.3 days. Another 22.3m’ of unstable faccal sludge which had had only six
months of retention in the pit was loaded into the same two drying beds. This
volume of unstable sludge produced 5.0m’* of biosolids wei ghing 234.0kg. This
volume of the biosolids produced from this unstable faccal sludge repesents
22.42% of the faccal sludge volume. The loadin gand drying process was repeated
threc times for both the stable and unstable sl udge. The effective average drying
period was 7.7 days. A physicochemical analysis of the biosolids revealed that
they were rich in the essential nutrient for plant growth particularly nitrogen,
phosphorous and potassium. The biosolids were land applied in the cultivation
of maize (Zea mays) and its performance compared with control treatments
withno fertilizers applied as well as treatments with inorganic fertilizer application.
The growth and yield of the crops were compared. The yicld of the maize was
improved by more than 200% over the control without fertilizer through the
application of biosolids. Biosolids also compared favourably with commercial
fertilizer. The drained liquid (wastewater) was analysed to assess its suitability
for surfacc irrigation. The chemical constituent of the wastewater was dommated
by sulfate, chloride, calcium and magnesium.
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Tidal Eleetric Power Generation In The Bonny River Tidal Waters Of
The Niger Delta

C.L. Eze,"” P.N. Archi’ and Orupabo Sika®
'Institute of Geoscienees and Space Technology, Rivers State University of
Scienee and Technology, Port Harcourt, Nigeria. 2Special Survey and
Hydrographic Company Limited, 20 Peremabiri Strect, D/Line, Port
Harcourt, Nigeria. *Department of Civil Enginecring, University of Port
ITarcourt, Port Iarcourt, Nigeria.
* transparentearth(eyahoo.com

Abstract

The dynamics of tidal water inlets within the estuaries of the Niger Delta with
particular emphasis on the Bonny River have been studied and used for the
purposcs of the generation of clectrical power. Hydrographic observations
involving establishment of tidal poles, bathymetric and current meter observations,
including channcl geometry determination were carried out on the Bonny River
cstuary and the information used to design optimum pump sizes, storage
rescrvoirs and other components of the tidal power generating system. A system
capable of generating a total of 1.2MW of electricity power, which can satisfy
the power requirements of 2,500 family units at 400 watts per family, has been
designed. A pump capacity of 150.336m” per minute, lower and upper reservoirs
having a capacity of 3672m* per day cach and an clevated upper and tail race
reservoirs of 8 metres and 4 metres high, respectively, was computed as to meet
the clectricity needs of isolated rural population ofthe Niger Delta. A comparative
cost analysis with other conventional clectricity gencrating systems put this system
as most expensive in terms of installation cost but compares favourably in the
long run as the system requires no fuel.
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Palm Oil Biodicsel, a Potential Fuel for Agricultural Products
Processing In Rural Farming Communities in Nigeria.

E.U. U. I'Tuen!, C. I. Ijioma? and O. M. I. Nwafor®
'Department of Agricultural and Food Lingineering, University of Uyo, Uyo,
Nigeria. *Department of Agricultural Engincering, Federal University of
Technology, Owerri, Nigeria. *Department of Mechanical Engincering,
I'ederal University of Technology, Owerri, Ni geria,

Abstract

Five fuels, namely, Dura palm oil biodiescl (B,100), its blend with diesel, (B,10),
‘Tencra palm oil biodicscl (13,100), its blend with dicsel (13,10), and dicsel as
reference fucl, were used for performance evaluation test at 4 load under a
constant spced of 1100rpm. A techno single cylinder water cooled four-stroke
diescl engine was used for the test. The blends B,10and B, 10 were at 10/90
vol/vol biodicscl/biodicsel. The low specd was chosen for the test so as (o predict
the performance of biodicsel and its blends with dicscl in Tow-rated speed dicsel
engines used as prime movers for running Agricultural processing machines in
rural villages in Nigeria. Most of these engines arc rated at 850rpm. With the
fucls, the peak mechanical efficiencics of the engine were 87.31%, 71.66%,
62.58%, 60.08% and 57.91% for Dura biodicsel (B,100), Dura biodicsel blend
(B,10),. Tencra biodicscl (B,100), Diesel and Tenera biodicsel blend (B,10),
respectively. Also, the Peak torque loads were 29.90 N-m, 27.41 N-m, 26.16
N-m, 26.16 N-m and 29.90 N-m, for Dura biodicsel, Dura biodicsel blend,
‘Tencra biodicscl, Dicsel and Tenera biodiesel blend, respectively. Thirdly, brake
specific fucl consumption at Peak torque loads were 0.354kg/kW-h, 0.288kg/
kW-h, 0.348kg/k W-h, 0.385kg/kw-h and 0.289kg/k W-h, for Dura biodicscl,
Dura biodiescl blend, Tencra biodicsel, Dicsel and Tenera biodiesel blend,
respectively. Therefore palm oil biodicscl, cspeetally Dura and its blends were
found to be very good fucl for low rate eneed enoineg

- Keywords: Dura palm oil biodicsel, Tenera palm o1l biodicsel, Biodiesel blend,

Mechanical efficiency, Torque, brake specifi- o, consumplion
. ] p
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Comparative Study of Biogas Production from Pre-treated Powdered
and Un-powdered Rice Husks

A.U. Ofocfule®, M.C. Onyeoziri and E.0. Uzodinma
Riomass Unit, National Center for Encrgy Rescarch and Development,
University ol Nigeria, Nsukka.

* akuzuoowyahoo.com

Abstract

Biogas production was carried out using fresh powdered and un-powdered nce
husks (P-R1H and U-RII, respectively) that were leit to degrade acrobically for
73 days. The pre-decayed wastes were found to be acidic. Conscquently, a
concentrated solution of potassium hydroxide (KOOI, 50%w/v) in acctic acid
(CH,COOI1, 99% v/v) for stabilization was uscd to treat the wastes. The pre-
decayed, chemically treated rice husks were later charged scparatcly as:
Powdered rice husk (P-R11), Un-powdered rice husk (U-RH) and Combinced
nice husks (C-RI1) into metal prototype biodigesters of SOL. capacity in the ratio
o1 2:1 water to waste. Results of volume of gas vicld from the different digesters
indicated highest cammulative gas yicld from the C-RIT system of 168.3L./ Total
mass of slurry (TMS), followed by the U-RH system with a cumulative gas yicld
of 146.3 L/TMS. The different digester systems sparked at different times. The
C-R11 system became ignited after 3 days of the degestion period while U-RH
and P-RIH systems produced {lammablc gas alter 4 and 5 days, respectively.
"T'he overall result indicated that combining the two types of rice husk gives the
best results in terms of onset of gas flammabihty and cumulative gas yield.

Kevwords: Powdcred rice husk, unpowdcered nice husk, biogas production,
{larmmable biogas, cumulative gas yicld.
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Comparative Study of the Effeet of Chemical Treatments on Cassava
(Manihot utilissima) Pecls for Biogas Production

A.U. Ofoefule, E.L. Eme, and E.O. Uzodinma*
Biomass unit, National Center for Encrgy Rescarch and Development,
University of Nigeria,Nsukka.
*uni Uzodinma(@yahoo.com

Abstract

A comparative study of biogas production from cassava peels treated with
difTerent chemicals namely, potassium hydroxide (KOI L, 50% wi 'v) and locally
available salt petre (potash or “akanwu” 50% w/v) was mvestigated. The
untreated peels formed the control. The fresh cassava peels were degraded
acrobically for4 months before the chemical treatment, stabilization and charging
took place. The different variants from the treated peels were charged in 50L
mectal prototype biodigesters in the ratio of 2:1- water to waste, They were
charged as; cassava pecls treated with KOL (CP-K), salt petre (CP-P) and
untreated cassava peels (CP-U). Results obtained showed that while the untreated
cassava peels had cumulative gas yield of 59.71/ Total mass of slurry (I'MS),
the pecls treated with salt petre had highest flammable cumulative gasyicld of
124.1 L/TMS, whereas cassava pecels treated with KO had (111.3 L/TMS).
The lag period belore commencement of flammable gas production for Cp-U
system was 58 days while that of Cp-P and CP-K were 7 days and 10 days,
respectively. The gencral results showed that biogas yield from cassava peels
can be enhanced by chemical treatment. Results further indicated that locally
available salt petre (potash) is a better chemical treatment to be cmployed in the
biogas production of cassava pecls.

Keywords: cassava peels, biogas production, cumulative gas yicld, onsct of
gas, [lammability, lag period
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A Selt-Regulating System for Microalgal Mass Culturc for Energy
Generation

[.. 0. Eke* & G. C. Njoku
Federal Polytechnic, Nekede, Owerri.
livikatecke@yahoo.com

Abstract

The freshwater green alga, Chlorella vulgaris 211/8k, has been grown
photoheterotrophically on acetate. Supplying the Chiorella with nitrogen at an
acctate- carbon: ammonium-nitrogen ratio equivalent to the Redficld ratio
produced the best growth response. Following from batch results, a system for
a scll-regulating continuous culture was developed in which medium input was
adjusted automatically in response to acetate utilisation. The optimal cultivation
temperature and air supply rate were 35°C and 1 vol/vol/min respectively. The
highest biomass yield (caleulated on acetate carbon utilized) consistent with high
biomass production was 42%. The system described requires minimum attention
once in operation, adjusting itselfaccording to changes in operating conditions.
[t1s therefore a means of biomass production for energy gencration and can be
coupled to acetate waste management system.

Biotreatment of Organic Waste Materials: An Effective Recycling
Technology for Biogas Production

Chukwuka I. Nwoye
chikeyn(@yahoo.com

Abstract
Biogas technology provides an alternate source of energy in countries with little
or no crude o1l and other natural resources uscd as fuel. This technology is
hailed as appropriate technology that meets the basic need for cooking fuel in
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countrics whosc populace awaits solution to their growing fucl crisis. Biogas i
produced from local resources such as cattle waste and organic wastes (substratc
by the action of various strains and consortia of anacrobic bacteria which act or
them at favourable pll values. An attempt was made in this review on previous
studies to evaluate the factors alfecting biogas production.

Biogas Production from Kitchen Waste (A Crushed Mixture of Yam
Pcels, Ripe-Plantain Peels, and Beans Coats)

J.C. Nnokwe and V.1 Ibekwe
Department of Industrial Microbiology, Iederal University of Technology,
Owern. '
Abstract

This work was carried out in order to evaluate the yield ofbiogas in a samplc of
kitchen waste under normal ambient temperatures and prevailin g atmosphcric
pressure. 20kg of kitchen waste comprising 60% of yam pecls, 25% of ripc
plantain peels and 15% of beans coats were crushed, mixed with 20litres of
watcr, and digested using a S0litre batch anacrobic digester. Average temperatures
ranged from 25°C 1o 36°C. The substrate was rctained for 23 days. Other
paramcters monitored included Total solids, pH, and Total Viable count (TVC).
Biogas production started on the 8" day, and peaked on the 13* and 16™ day
with a yicld 0f 9.62dm’. The total volume of gas produced after the 23 days
rctention time was 93.66dm’. The average biogas yield per day was 4.07dm’.
A mean temperature 0f 31.35°C was recorded for the duration of the cxpenment.
This work shows that kitchen waste which otherwise may have contributed to
the hazards in our environment could be converted nio an cnvironmentally friendly
source of energy.

Keywords: Biogas, kitchen waste, anacrobic digestion, anacrobic digester.
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The Use of Rapesced Methyl Ester Biodiesel in Diesel Engines

0. M. I. Nwafor, J. Q. Ighokwe and (. O. OUbiukwu
Department of Mechanical Engineering, Federal University O Technology,
Owerl.

Imo State Nigeria

Abstract

Biodiesel fuel is made from vegetable oil and can be used in existing Dicscl ¢
cngines without requiring any modifications. The preduct is produced by
transcsterification of vegetable oil which uses alcohol (methanol or cthanol) and
is known as methylester or ethylester. Since there is an increasing legislative
pressure world-wide to usc environmentally fricndly fucls and a need to find
new renewable energy alternatives to fossil fuels, there 1s a growing mterest in
biodiesel types of fuel. There is also a necessity to ereate new applications for
agricultural products. Biodiesel {uel is more environmentally friendly because it
is biodegradable but it also produces less harmful emissions when used in engines.
The fuel does not contain sulphur and henee docs not produce any sulphurous
oxides which arc, to a large extent, responsible for acid rain. The fuel does emit
C0, but since this is absorbed by the plants during growth, itoffers anct reduction
in overall greenhousce gases relative to fossil [ucls. The test results on biodicsel
fucls showed high friction power with a net reduction in hydrocarbon cmissions.
The carbon deposits on the injector were similar to those observed when runmng,
ondiesel fucl. The maximum power output was slightly lower than when running
ondicscl fucl due to low heating valuc of Plant fucls.

Keywords: Brake Specific Fuel Consumption, b.s. ¢, brake thermal efliciency,
Mechanical efficiency, hydrocarbon emissions and Air Fuel (A/1) ratio.
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Prospects of Biogas — Fired Electric Power Plant for Remote Area
Elecetrification in Nigeria

E.I Izuegbunam, E.N.C. Okafor and C.C. Okoro
Department of Electrical and Elcctronic Engincering, Federal University of
‘Technology Owerri, Nigeria

labizu2000@vahoo.com

Abstract
Theneed to improve on the clectric cnergy supply of Nigeria without relcasing,
harmful gascs to the atmosphere must be given utmost attention if vision 2020 is
to beachieved. This paper presents the availabi lity of the resources, technology,
and socio — cconomic benefits ofdeploying Biogas-fired cleetric power plant
for remote arca electrification in Nigeria.

Keywords: Biogas, Biomass, Gasification, power generation, waste, anacrobic
digestion.

Biogas Production for Cooking and Electricity Generation

Abiodun Jegede
Centre for Encrgy Rescarch and Development, Obafemi Awolowo Universit Y,
[le-Ife, Osun
jegedeabiodun(@yahoo.com

Abstract
The ever increasing global awareness and concern about the environmental
impacts of fossil fuels together with the nrice hikes, have Ient ensiiiious wer ght
to aswitch to renewable encrgy sources. 1'his presentation is the experimental
research work on biogas (rencwablc), for cookin g and of clectricity generation,
The biogas system comprises of a Biodigester{ .. i) (2m?), Gasoline generator
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(1.SKW), valves, pressure pipes, and a biogas cooker. The biodigester was
madc [rom a first grade tarpaulin material. The tarpaulin was cut to the design
specilications, scaled with an industrial scaling machine, putting into full
consideration all nccessary conditions. The plant was loaded with 50kg ol poultry
waste mixed with ecnough warm water. The ratio was around 30% solid to 70%
Water. The temperature was maintained between 27°C and 35°C daily. Agitation
was achicved during the feeding of the in-put into the plant. After four weeks, a
{est was carried out for a flammable gas (methane), with the usc of a bursen
burmer and the result was positive. The plant produced 1m? of biogas (Mcthance-
65% + Carbon dioxide-34% 1 Hydrogen Surphide-traces + c.t.c.) daily. The
gas was disulphurized and was used to run the converted 1.5KW gasoline
generator in a test for about fifty minutes.

Design and Construction of Briquetting Machine for Fuel Production
Using Agricultural Waste

Abdulkarim Hamza El-ladan", Usman Sheikh Abdullahi?, Murtala
Mohammed Ruma?, and Samaila Muazu Batagarawa®
'Dept. of Physics, Katsina State University. P.M.B 2218, Katsina. “Dept. of
Geography, Katsina State University, PM.B 2218, Katsina. *'Dept. of
Chemistry, Katsina State University, PM.B 2218, Katsina.
solarfe(@katsu.cdu.ng or abakatcomp(yahoo.com.

Abstract
The estimated amount of agricultural waste in Nigeria 1s amounting to tens of
millions of dry toncs cvery year, some of this waste is used as animal fodder,
organic fertilizer and some part as fuel in primitive stoves, with very poor energy
cificiency which may causc health problems and damage to the environment.
The rest is burnt in the farm ficlds causing air pollution problems. This huge
amount of wastc can be utilized to mect a varicty of energy needs, including
generating clectricity, cooking and providing process heat for industrial facilitics
among others. This paper will provide a design and construction of briquetting
machine that produces briquettes which would be used for direct combustion in
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cooking, clectricity gencration and other energy needs. The technology is simpie
and as such can be transferred (o rural arcas for local labricators to carry on. so
as to make it alfordable, divert the atiention ofour populace from deforestation
and create job opportunity to local fabricators and farmers for producing
briquettcs.

Empirical Study on Optiniizing Knergy Recovery from Oil Palm Waste
in Nigeria

Chris .O. Nwolke'* and Sola Opunyemi’
'Department of Environmoental lechnology. Federal University ol'lechnology,
PMB 1526 Owerri. "Department ol Crop Protection and Environmental
Biology University of Ibadan, Thadan Oyostale * Corresponding author.

FouxO4toyahoo.coak

Abstract

Nigeria is endowed with abundant supplics ofnon-renewable energy resources
espectally oil and gas and they are currently over explotted. There is an ureent
need to optimize the use of huge quantity of oil palm biomass waste as an
alternative energy source. Against this background this article aims to cmpirically
and quantitatively analyzc the potential ol recovering renewable energy from ol
palm wastes. In this study, ultimate and proximatc analyses were carried out on
oil palm wastes, ¢.g. Bmpty fruit bunch (LEB), Palm Oil Mill Effluent (POMI).
fibre and shell, to determine the level off lixed carbon, crude fibre, cther extract.
pereentage hydrogen and heat content. The results obtained showed that LI'B
had the lcast pereentage dry matter (13M) and cther extract of 72 6 and 2.2
respectively, while fibre had the hichest % DM of 132.6 and cther extract of
2.87. POME recorded the Ieast heat content of 18229 K J Kg "while the highest
of35631 KIKg' came from shell. Also there was above average molar ratio of
hydrogen to carbon from all the wasic cateeones. From the result, oii palm
waste could be an alternative source of hiomass cnergy and can substantially
contribute 1o sustainable resource man - Lement svsiem.

Keywords: Oil palm waste, renewabc en -y, ury matter, heat content,
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Kinetics of Biogas Potential from Animal and Domestic Waste

L.C. Ngozi-Olchi®', E.E. Oguzic', A.A. Ayuk', E.N. Ejike'
'Department of Chemistry, Federal University of Technology Owerri. Nigeria.
* Department of Chemistry, Alvan Tkoku Federal College of Education,
Owerri. Nigeria.

Mrs_ngoziolehi(@yahoo.ca

Abstract

This paper focusces on the following options from the view point of the Kyoto
protocol encrgy use [rom cow and poultry droppings as well as domestic waste.
Biogas potential was determined using laboratory-scale digesters operated to
study the cffect of varied conditions of pH, and temperature. Gas volumetric
technique was employed for the kinetic study. Significant influence of pH on the
amount of biogas gencrated from each system was observed. Gas yield from all
systems was maximal in the pH range 6 — 8 (neutral/near neutral) and minimal at
acidic (pH 5) and alkaline (pH 9) environments. Temperature influenced several
output parameters in the biogas production process. Anacrobic digestion reaction
was observed to have followed a first order kinetics as closely related values
were obtained from the rate constant. The trend of activation encrgy (Ea) (Cow
dung > Poultry > Domestic) corroborates the incubation period observed in
cow dung and poultry dropping before gas production. The activation enthalpies
vary in the same manner as activation encrgies; the enthalpies of activation were
higher in cow dung and poultry droppings than in domestic waste. The necessity
ofreduction in CO, emissions resulting from substitution of fossil fuel, and
reduction of other greenhouse gas cmissions through appropriate treatment of
these waste materials will be highlighted. The feasibility of biogas for exploitation
in homes and farm scttlements in order to promotc biogas utilization is also
discussed.

Keywords; Animal and domestic waste, biogas potential, greenhouse gas
emission, pH, temperature.
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Optimization of Catalyst Regimes for Biodicsel Production Using
Waste Vegetable Oils

E.N. Ejike", GN. Onuoha?, R.C. Ehiri®, and C.E. Ogukwe'
'Department of Chemistry, Federal University of Technology Owerri. >
Project Development Institute (PRODA), Enugu. ‘Department of Industrial
Chemistry, Itbonyi State University, Abakaliki,

Abstract

Biodicsel was produced by the transesterification process using methanol as the
alcohol. Four acid systems, namcly ph isphoric, sulphurie, hydrochloric and boric
acids were used as catalysts. The acid concentration ranged from 0.5 to 2%.
Other factors studied included volume ratio o fmethanol to wastc oil, contact
time and temperature of reaction. The resulls were subjected to analysis of
variance (ANOVA). Such analysis showed that factor interaction was abscnt at
Iess than 0.05 probability level. ANOVA also revealed that at 5% level of
confidence there was no significant difference between the acids tested. This
result was at variance with optimal yiclds of 0.5%, 1.0% and 1.5% for
phosphoric, hydrochloric and boric and sulphuric acids respectively.

Keywords: Biodicscl, Acid Catalysis, Transcsterification, Mcthanol, Wastc
Vegetable Oil.
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Relationship between the Activation Encrgics of D-(+)-Sucrose
Fermentation and Those of Its Inversion Products.
E.N. Ejike, C.E. Duru, L.A. Obiji and C.E. Ogukwe
Department of Chemistry, Federal University of Technology Owerri
eseozllo(@yvahoo.com

Abstract _
‘The relationship between the activation energics of the fermentation of D-(+)-
sucrose and thosc ofits inversion products has been studied using the kinetics of
carbon dioxide cvolution during their fermentation processes. The activation
energices of D-(+)- sucrose, D-(+)-glucose and D-(-)-fructose were found to
be 0.130 kJmol ™, 0.073 kJmol ', and 0.062 kimol ! respectively. The sum of
the activation energics of D-(+)-glucosc and D-(-)-fructosc (0.073 kJmol™ +
0.062 kimol "= 0.135 kimol ') was found to be very close to the activation
energy of the fermentation of D-(+)-sucrose (0.130 kJmol!). These results suggcest
that the activation cnergy of the fermentation ol D-(++)-sucrosc is the sum of
activation cnergies of its inversion products. |

Keywords: Sucrosc, Glucose, Fructose, Activation Energy, Fermentation

Glucose from Plant Extracts

AgunnaA. Ejele” and Atu A. Ayuk
Department of Chemistry, School of Scienee, Federal Universi ty of
Technology, PMB 1526, Owerri. Imo State.
* monyecjele@yahoo.com

Abstract
Glucose was produced from aqucous extracts of three indi genous plants namely;
Gultiferae (Garcinia kola; aku ilu (Igbo)) Ocimum gratisimum (scent leaf; nju
anwu (Igbo)) and Aloe vera. In cach case, the extract was treated with dilute
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hydrochloric acid and partitioned with chloroform. The aqueous layer was
neutralized, filtered and acidificd. The sugars present were analyzed using paper
chromatography and cstimated as the osazone. The results showed a quantitative
presence (w/w) of glucosce in the extracts. It was concluded that glucose, a
monosaccharide sugar and precursor of ethanol (a bio - fucl of great importance),
could be produced from the aqueous extracts of virtually all green plants.

Keywords: Plant Etracts, Glucose. Fthanol, Bio-fuel

Determination of Polysaccharides in Fibres of the .\'iﬁcrian Oil and
Raphia Palm Trunks as Feedstock for Bio Ethanol Production

E.N. Ejike", J.U. Obibuzor?, G.N. Onuoha’, E.E. Oguzic', and R.D.
Abigor? '

'Federal University of Technology Owerri Nigeria Nigerian Institute for Oil
palm Rescarch (NIFOR) Nigeria. * Project Development Institute (PRODA)
Enugu Nigena
* escoz06(@yahoo.com

Abstract

Ol palm trunk (OPT) and Raphia palm trunk (RPT) were investigated as potential
sources of biocthanol. The trunks were obtained from old spent trees, chopped,
dricd, ground and then sicved to yield five fractions of particle sizes (mesh sizes)
0.150,0.212,0.300, 0.425 and 0.600mm. The five fractions were analyzed for
the polymeric sugar content (polysaccharides) and lignin using high pI1 anion
exchange chromatograph with pulse amperometric detection (HPAEC/PAD).
The result of the compositional analysis showed that glucan and xylan werce the
major polysaccharides in both OPT and RPT and a reversal of cellulose content
with mesh size. While the highest percentage of glucan 62.5% was found in the
lowest particle size (0.150mm) in RPT: the least 35.1% was found in the same
0.150mm of OPT. The total carbohydrates within the five mesh sizes in OP [
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ranged from 54.3% to 59.8% while that of RPT was 66.8% to 72.3%. OPT
has higher klason lignin and xylan content of 21.6% - 22.3% and 14.6% -
16.7% than RPT 12.2% -14.9% and 8.3% - 13.9% respectively. From the
composition, onedry tonne of RPT ground to the particle o£0.150mm is expected
to yicld 500 litres of ethanol on complete hydrolysis and fermentation. While
about 380 litres is expected from OPT of particle size 0.150mm, the particle
size of 0.600mm will yicld 400 litres. The six carbon sugar contribute more than
the five carbon sugars in both OP'I'and RPT, therefore RPT will yicld more
cthanol than OPT theoretically because it has higher glucan pereentage

Keywords: Lignoccllulose, Polysaccaharides, Biocthanol, Raphia palm, Oil palm.

Factor Analysis in Base Catalysed Transesterification of Waste
Vegetable Oil for Biodicsel Production

E.N. Ejike", LA. Obiji', R.C. Ehiri%, and G.N. Onuoha?
'Department of Chemistry, Federal University ol'Technology Owerri “Project
Devlopment Institute (PRODA), Enugu. *Department of Industrial C hemistry,

Ebonyi Statc University, Abakaliki.
escoz06(wyahoo.com

Abstract

In this work, the cffect of catalysed transesterification of waste vegetable oils
was cxamined by analysis of variance methods. Such factors as methanol:
triglyceride ratio, contact time and temperature were kept constant at 6:1, 2hrs
and 55°C respectively. The bascs used as catalyst were sodium and potassium
hydroxide, sodium carbonatc and sodium silicate. The concentrations of these
bascs ranged from 0.5% to 2.5% respectively. Efficiency was determined by
weight of biodiesel produced per weight of catalyst used. Optimal catalyst
concentrations for best diesel yield were different for cach base and were found
to be between 1.5 and 2%. Analysis of variance (ANOVA) at 5% probability
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shows that there is significant difference between the performances of the
catalysts. FFactor analysis in thc ANOVA format indicates interaction between
catalyst typc and volume ratio ol methanol and cthanol..

Keyword: Biodicscl, Wastc Vegetable Oil, Methanol

Rescarch Developments on Jatropha curcas as an Alternative Encrgy
Source and for Sustainable Environmental Management in Nigeria

S.0. Badejo, A.P. Aluko and P.C. Obiaga
Forestry Rescarch Institute of Nigeria (FRIN)

Abstract

Scientists worldwide arc making (rantic efforts towards the development of
renewablc and environmentally friendly sources of energy as alternativesto fossil
fucl. Onc of the renewable energy considerations is biodicsel. J atropha curcas is
onc ofthe identified prospective biodicsel yiclding plants. Although native to
Mexico and Central America, J. curcas grows extensively in Ni geria from the
arid Sahclian to the moist Rainforest zones and produces oil-rich sceds. This
paper outlines the uscs of Jatropha curcas and the scope of its cultivation in
Nigeria. It also highlights recent rescarch efforts and achicvements on J atropha
development, while strategics for sustainable biodicsel production and
cnvironmental management in Nigeria through Jatropha farmin garcsuggested.
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Fabrication And Performance Evaluation Of A Biodigester For Organic
Wastes

Chukwumerrijc Nwigwe' and €. E. Okeke?
'Department of Physics and Flectronics Federal Polytechnie, Nekede,
Owerri. “Department of Physics and Astronomy University OfNi geria

Nsulkka

um Uyahoo.com

Abstract
Optimal design operating and environmental parameters for biodigester have
been discussed. A 210.0 liters capacity prototype batch biodigester has been
constructed. Itis Ieakage proof, rust resistant, simple in operation and maintenance.,
[tcanserveupto 5 decades at low maintenance cost. Poultry droppings simulation

of the test system shows that it has an average (S'1P) specifics biogas yicld of

307.0cm3/kg day. The biogas yicld was collected and measured by downward
displacement of water using calibrated pas jars. For storage it was collected by
passing the biogas into a deflated motor tire tubc reconstructed to have inlet and
outlet for biogas, from where it is compressed into a gas cylinder for storage.
‘Thebiodigester can serve in supplementing a family’s domestic heat cnergy needs.
[talso yiclded results that were used for formulating a model for sizing of a
biodigester given the daily volume of biogas need. To bring the biogas to the
standard of liquefied natural gas the rescarchers have suggested passing it through
arcfining unit whose make up has been discussed. incouragement of biogas
technology use and use of biodigestion byproduct (effluents and solid) in soil
cnrichment biofertilizer) have been recommended.
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Design, Construction, and Performance Evaluation of a Thermosyphon
Solar Water Heater

Chukwumerrije Nwigwe' and C. E. Okeke?
'Department of Physics and Electronics Federal Polytechnic, Nekede,
Owerri. “Department of Physics and Astronomy University Of Nigeria

Nsukka
chukwumerijenwigwe(@yahoo.com

Abstract

Nigeria’s solar energy potentials, nced for solar water heating and cconomics of
solar water heaters have been discussed. Optimal design and operating
parameters of solar water heaters have been reviewed. The evaluated performance
of the system based on mathematical models indicates that it has a maximum
average daily collector efficiency 0£0.692 and a mean system temperature of up
to 78" C. The collector cfficiency drops to an average scasonal value 0f0.53,
having negligible variation with weather conditions. The system temperature drops
with decreasc in insolation to an average valuc of 44° C at dusk. The system
loses almost all its heat gain during hours of no insolation. Possible measures (or
increasing the system heat retention has been discussed.
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Design and Measured Performance of Cylindrical Solar Water Heater

N.V. Ogueke., M.C. Njoku™ and E.E. Anyanwu
Dept. of Mechanical Engineering, Federal University of technology Owetrl.

Abstract

Anovel cylindrical solar water heater was designed and fabricated locally. |
consist ol'a cylindrical transparent plastic tube as glazing material, having
length of 0.9m, outer diameter of 0.3m and a thickness of 2mm. A spiral i,
copper tube with inner diameter of 11.40mm and 12.70mm outer diamete
painted black, serves as the incident solar energy on the cylindrical tube. It wa
operated under metrological condition of Owerri, Nigeria. A maximur
temperaturc of 22.3C was obtained between the tank inlet and outlct of'th
solar edllector at a design mass {low rate of 0.002kg/s. This reveals that th
cylindrical solar water heater has a good capability of converting solar cnergy t
heat, which can be used for heating water. 1tis simple to fabricate, no trackin
requircment, cost effective and adds no operational or maintenance complexitic
compared Lo the flat plate.

Biomass Energy: Modern Applications and Alternative Uses

Godwin Oghencovo Aforijuku
Environmetal Management Programme, School of Environmental Technolog
Abubakar Talawa Balewa University Bauchi
Godwin.alonjukufyahoo.com

Abstract
Biomass may have some modern applications in addition to dircet combustior
biomass can be converted into methane or ethanol, which are clean-burnin
casily storable, and transportable fucls. These alternative uses of biomass als
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allow nutrients to be retumned to the soil and help reduce our reliance on expensive
cnergy consuming artificial fertilizers.

‘The Design of a Solar Heating and Cooling Structure for Preservation
of Agricultural Product (Rice) During Sunshine

Samuel I. Iwuoha
Department of Mechanical Iinginecring, Federal University of Technology,
Owerri, Imo State, Nigeria.

Abstract

The solar structure utilized the heating and cooling potentialitics of the solar rays
to perform the functions of preserving agricultural products (ricc) by drying
process and provision of comfort cooling for the workers. The device consists
of the heating and cooling units, and is made of two compartments. The first of
this contains the black-coated solar collector platc which, on cxposure to the
solarrays, heats the incoming air into the glazed box housing the solar absorber/
collector to a temperaturc of about 80°¢, which cnteri ng the drying unit, reduces
the waler content of the rice to 15% suitable for planting. The second
compartment of the structurc has a roof containing 0.05m? water pond cxposed
to the solar rays. By evaporative and radiative cooling processes, the volume
under the roofis cooled for the comfort of the workers. This solar structure
constructed with local materials provided a cheap means of’preserving agricultural
products (rice) by drying at minimum cost, and furthermore provides a comfortablc
working environment {or the workers.

Keywords: structure, rice, preservation, solar, drying, cooling,
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A Solar Dryer with a Biogas-Icat-Assisted Device for Continuous
Drying Process for Agricultural Product (Rice)

Samuel 1. Iwuoha
Department of Mechanical Iingincering, Federal University of Technology,
Owerri, Imo State, Nigeria.

Abstract

‘The Design and Fabrication of a solar dryer with a biogas-assisted-device for
continuous drying process for farm product (ricc) is executed. The dryer is made
up of two major components, the solar dryer and the biogas production source.
The dryer reecives heat from the solar rays on exposurc of the plant to the
sunshine. The heat from the biogas is supplicd by the burning of the methanc gas
produced by the decomposition of cow dung, in a controlled pit, at night when
the sun sets. Using an integrated design and construction of the two sources of
heat, it was possiblc to produce a dryer capable of operating any time. Local
materials were used in the manufacture of the solar machine, so the maintenance
cost is low. The dryer, which has an cfficicncy of about 60%, is capablc of
reducing the water content of the stored product (rice) to about 15%. The
fabrication cost of plant is about N10, 00 and its service life is below five years.
The dryer can be adopted for drying other materials.

Revicew of Solid Adsorption Solar Refrigerator III: An Overview of the
Solar Collectors for Refrigeration Applications

N. V. Ogucke and E. E. Anyanwu
Mecchanical Engincering Department, Federal University of Technology,
PM.B. 1526, Owecrri, Nigeria.

Abstract
A review of the solar collector types used in solar adsorption refrigeration
application is presented. They have been classified according to their shapes
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and/or modc of holding the adsorbent as: the box type, the flat plate type with
tubes bonded on it, adsorbent tube bonded side-by-side, concentrating and
cvacuated tube collectors. The i}crfbrmanccs ol'adsorption refrigerators built
using them arc also presented. The technical problems associated with these
collectors, their performance evaluation theory and their design considerations
arc discusscd.

Keywords: Solar, Collector, Reflrigeration, Adsorption, Adsorbatc.

~ Options for the Acquisition of Photovoltaic Solar Encrgy Technology in

Nigeria

Michael C. Ndinechi'* and Chikwendu E. Orji?
'Department of Bleetrical and Electronic En gineering, Federal University of
‘Technology, Owerri, Nigeria. 2 Department of Physics, Federal University of
"Technology, Owerri, Nigeria.

* mikezdgod@yahoo.com

Abstract

Conventional power grids serve consumers within reach of its networks.
Unfortunately, that excludes a wide ran geof consumers. Photovoltaic systems
make people independent of the power grid without polluting the environment.
As arenewable, clean source ol'encrgy, photovoltaic technology can supplement,
and in some cases, cven replace conventional cleetricity gencrating methods.
This paper discusscs the workings of photovoltaic technology, the aspects involved
in the acquisition of solar photovoltaic technology and the technological options
available to Nigeria for the acquisition of photovoltaic technology.
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A Review of Solar Water Heating Systems

N. V. Ogucke!, E. E. Anyanwu' and O. V. Ekechukwu?
"Mechanical Engincering Department, Federal University ol Technology,
P.M.B. 1526, Owerri, Nigeria. “Dircctorate of Rescarch, National
Umversitics Commuission, Abuja, Nigeria.

Abstract

A review of solar water heating systems for domestic and mdustrial applications
is presented. They arc grouped into two broad categorics as passive and active
Solar Watcr [Heating Systems (SITWS). Bach of'them operates cither in direct
or indirect mode. Their performances, uses and applications and the factors
considered for their sclection are reported. The active systems generally have
higher cfficiencics; their valucs being 35 —80% higher than the passive systems.
They are more complex and expensive. Accordingly, they are most suited for
industrial applications where the load demand is quite high or in applications
where the collector and service water storage tank need not be close to cach
other or for the applications in which the load require more than one solar
collector. On the other hand, the passive systems arc less expensive, casier 1o
construct and install. They are most suitable for domestic applications and in
applications where load demand 1s low or medium. Generally more rescarch
and development work are needed to further improve on the existing level of
cfficiency for it to serve cffectively as a viable alternative to the conventional
mcans of hot water generation. The actual ficld testing expericences, together
with the prospects and cconomic problems that alfect popularization of the
systems arc also presented. Their possible solutions arc suggested.

Keywords: Solar, Thermosyphon, Hot Waltcr, Integrated Collector Storage,
Passive, Active.
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Design, Construction and Experimental Investigation of a Natural
Circulation Pressure Type (Thermosiphon) Solar Water Heater

A. O.C. Nwokoye', GN. Okonkwo? and S.0. Ezconu'
'Department of Physics and Industrial Physics, Nnamdi Azikiwe University,
Awka’Department of Physics Electronics, Federal Polytechnic, Bida.

* ositonyk(@yahoo.com

Abstract

The experimental investigation of dircet solar water heatin g systemis presented.
The system was designed 1o usc a natural pressure circulation or themosiphon
mcthod to achicve solar heated water. The thermosiphon system follows a general
passive heating of water. The location of the collector system is north-south
direction upon which the sunis allowed to heat the water in the collector th rough
various water tubes that absorb the heat from the platc by conduction and transfers
it to the water passing through the tubes by conveetion. In the process, the
water becomes warmer compared to the water in the tank. The parameters
measured include water flow rate in m*hour using industrial grade water flow
meter. Five sets of temperature readings: inlet temperature, T'; plate temperature,
T,; outlet temperature, T,; lower tank temperature, T, and upper tank
temperature, T, were taken. The results show that the maximum tem peraturcs
recorded were 83°C for outlet temperaturc: 70°C for plate temperature; 35°C
for lower tank temperature and 48°C for upper tank temperature. The average
water flow rate was 0.3308 m?/. The systemas"™s thermal performance was
found to be highly cfficient.
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Design, Construction and Testing of a Parabolic Solar Cooker

T.C. Chincke, V.N. Dike and C.C. Ogu
Physics Dept Imo State University, Owerri

Abstract

‘The several use of solar energy includes domestic cooking, heating and production
of electricity using solar photovoltaic ecll. In this worl, we present a parabolic
solar cooker constructed locally for domestic cooking purposes. The basc is
aluminum foil laced with plane mirror to reflect the sun’s ray to the focal or
cooking point which is 15¢m determined using approximate method. The
constructed parabolic solar cooker was used to boil water to a temperaturc of
100°C which took a time of 20 minutes. On the other hand, it was able to boil
yam within 60 minutes. The results were better than the ordinary parabolic solar
cooker which didn’t have a mirror on the aluminum basc.

Possibilities for Cost Reduction of Solar Cells Using the Organic
Photovoltaic Cell (OPYV)

Igwiro E.C
Physics /Electronics Department, Federal Polytechnic, Nekede, PM.B 1030,
Owecrri, Imo State, Nigeria.
* enyioms_destiny(@yahoo.com

Abstract
The driving force for the development of new photovoltaic materials is the
reduction of the manufacturing costs of the photovoltaic cells and modules. A
general discussion of the possibilitics for cost reductions and alternative strategics
for its pursuit is therefore worthwhile in this connection. Synthetic organic matenals
such as plastics arc used literally everywhere in our daily life. One of the possible
future applications of these new organic electronic materials is an organic solar
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cell. The potential of organic solar cells is related to the idea of Tow-cost
photovoltaic materials such as polymers (plastics), which could be casily
manufactured as large arca films, cut from rolls and installed onto permanent
structures. Power generation by grid connected PV systems is perhaps the main
application today pursued to be realized in the future in a large scale. ‘To reach
this goal, thecost of the PV systems and thus the cost of solar electricity need to
be reduced significantly. The cost of solar ¢leetricity is aflected not only by the
costolthe whole PV systems measured in «/Wp, but also on the irradiation
level on the site ofthe PV installation. The profitable PV module costs arc about
US $3.50/Wp at present, and are expected to deercase to US $2.00 in 2005
and US $1.501n 2010. In this progress supporting governmental action has
been playing a crucial role, and will do so also in the future until the costs of PV
drops closcr to the grid cleetricity price. Although governmental subsidics arc
cssential to help the photovoltaies to enter the market, the way for a significant
market penetration will become much casier as soon as the PV clectricity turns
to truly economic without any major subsidics.

Keywords: Organic solar cell, photovoltaic technology. power generation, and
governmental subsidics.

The Nigerian Solar Energy Challenge

C.E. Orji', M.C. Ndinccehi?, K.B. Okeoma' and B.C. Anusionwu'
'‘Department of Physics .U T. Owerri "Department of Electrical and
Electronies Engineering, Federal University of Technology, Owerri, Nigeria

Abstract
Solar energy is the radiant heat and light from the sun that has been utilized by
man to alleviate demanding energy needs since the ancient times. With range of
available technologics solar energy has found an enviable place in mans quest
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for clean, available and affordable energy source to mect her ever inereasing
cnergy nceds. Regrettably, Nigerta scems to have nussed out or failed to tap
andd utiiize the available technology msolar energy to solve her perennial energy
problem which has become unational disgrace. This paper examines (he viability
of using solar enerpy to alleviate the Nigerian energy needs. its comparative
advantage over the dominant energy source today. It also constders different
applications ol solar energy and explores the practicability oo depending solely

on solur energy 1o meet our enicrgy needs.

Iteview of Solar Cell Materials and Fabrication Techniologics

D.D.O. Eva® and I.C. Eze
Department of Physics, Federal University of technology, Owerri-
Nigeria
* evadom2003@ivahoo.com

Abstract

Solar cell s a senmconductor device that converts solar enerpy to clectreal energy
by photovoltaic effect. The first solar cell was built in [883 with conversion
cilicieney of 1%, however the first practical cell was produced in 1954 at Bell
laboratorics aller it was discovered accidentally that doped siliconis very sensitive
to light. The first generation solar cells were fabricated from high quality bulk,
single erystal in form of waler and single junction silicon devices. The second
gencration solar cells involve thin film semiconductors. 'The first set of thin film
matcrials ciployed m the fabrication include cadmium tellunde (Cd 1e), Copper
Indium Gallium Sclenide (C1GS), amorphous and microcrystalhne silicon.
Multijunction photovoltaic cells and the use of concentrators have evolved to
achieve higher conversion efficiencices. The first generation cells have theoretical
cfficiencies of about 33%, but with the recent trend ol rescarch and materials,
30 - 60% cilicient cells have been predicted. Presently, the range of efticiencies
that have been achieved are in the 19.9 - 40.7% range, with the muliijunction
cells having the best performance.
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Overview of Nocturnal Cooling Systems

C.A. Okoronkwo, K.N. Nwaigwe and E.E. Anyanwu
Department of Mechanical Engineering, Federal University Of Technology,
Owerri Imo State.
Chukwunenye_jirch@yahoo.com

Abstract

A comprehensive review of noctumnal cooling activitics and its application to
spacce cooling across the globe is presented. The utilization of the nighttime cooling
concept and the appropriatencss of its application in arcas requirin g space cooling
to substantially reduce encrgy demand in space cooling arc discussed. Recent
developments and limitations to nocturnal cooling systems arc hi ghlighted. The
impacts ol weather —related influences such as cloudiness, dust cover, dew point
temperature and wind speed have been identified as the major factors affeeting,
nocturnal cooling especially in the tropics. Nocturnal cooling has grcat potentials
to substantially reduce space cooling cost to about 30% on the average.

Keywords: Nocturnal, Emissivity, transmittance, Radiative

Solar and Geothermal Energy Sources Development-A Crucial Need
For Developing Countrics

C.C. Mbaocha
Department of Electrical/Electronic Engineering, Federal U niversity of
Technology, Owerri, Nigeria
christian_ijigyahoo.com

Abstract
This paper will give insight into renewable energy sources such as solar cnergy
and geothermal energy that can serve as better alternatives to fossil fucls. The
developing countries of the world arc worst hit by the soarin g prices of fossil fucl
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c.g. kerosene, petrol, cooking gas, coal, cte. Interestingly, the technology to
harncss clean and safe renewable energy sources like the solar, wind.
Geothermal, 1s becoming incrcasingly efficient and cost effective. In this paper
carctul analysis ol the current environmentally friendly technologics in harnessing
these safe and reliable energy sources have been done. This will undeniably aid
in formulating energy policics of our great Nigeria.

Solar Electricity Potential and Optimal Angle for Monitioring Solar
Pancls in The Six Geo Political Zones Of Nigeria

T1.C. Chincke, O.K. Nwofor, U.K. Okoro, I.L. David-Okoro*, V.
IThemmadu and A. Agu Mutuku
Imo State University, Atmospheric Physics Group, Department of Physics and
Industrial Physics, P.M.13 2000, Owerri Nigeria

Abstract

The photovoltaic geographic information system [PVGIS| is a model to aid in
solar clectricity assessment over Europe and A frica. Presented In this paper is
the need of hamessing the optimal optical angle of solar encrgy using solar pancls
mounted differently in the six geopolitical zones in Nigeria. The potential optimal
angles for monitoring solar pancls ranges from [ 11°-14°] in the southern zone
while [13°-16°] in the Northern zone. It is an added advantage that PVGIS
should be hamessed and improved on to aid renewable energy in the country.
The maximum solar irradiation at the optimal angle for inclining the solar pancls
is as follows Southsouth has a value of 7204wh November at Uyo while Calabar
has 2857wh in August. Southwest zonc has its value of 6739inAugust at Akure
while Ibadan has its valuc at 3186wh in November. South cast has its valuc
6353whin January at Awka while in September at Owerriits value is3306wh. The
Northeastern zone has its value 0f 7313 in November at Bauchi while in Jalingo
4162wh in August. The North central has its value of 7457wh in November
while in august at Minna.it is 3235.The north west has its value of 6893in
November at Kaduna while in August at BerinKebbi it is 4168,
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Assessment of Solar Electricity Potential in Niger-Delta Region of
Nigeria

T.C. Chineke, V.N. Dike, and C.O. Nwokocha
Physics Dept.. Iimo State University, Owerri
chidic/ic(@yahoo.com

Abstract

The photovoltaic Geographic Information System (PVGIS) Has been used to
provide potential of solar Electricity in Niger-Delta Region of Nigena. The sites
uscd arc Owerr, Asaba, Awka, Calabar, and Port —Harcourt cte. The range 1s
from 5.1Kwh at Calabar in he month o fJanuary to 1.6Kwh at Port-1Tarcourt in
the month of June. Since the Electric Power from the National grid supply is not
sufficicnt and reliable, we can get alternative from the abundant solar radiation
from the Niger-Delta region. These will fast track development in the region
thereby checking Youth restivencess especially 10 a depressed global cconomy
when alternatives to the convectional energy sources need (o be cncouraged
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Climate Change and Renewable Energy for Sustainable Development
in Nigeria

Stephen O. Momoh™ and Scgun S. Yusuf
National Agency for Science and Engincering Infrastructure (NASENI), Idu
[ndustrial Arca, Karimo, P.M.I3. 391 Garki, Abuja
* stevmomoh(@yahoo.com

Abstract

The main thrust of the paper is that cnvironmental preservation and management
system is the heart of sustainable development in any nation. And that energy 1s
akey component of any poverty cradication and sustainablc development strategy
and it is critical to the achicvement of the MDGs. Climate change presents
significant thrcats to the achicvement of the Millennium Development Goals
especially thosc related to climinating poverty and hunger and promoting
cnvironmental sustainability. Rencwable and altcrnative encrgy arc becoming
popular in the world duc to the fact that aside from being the most favoured
alternative for carbon free socicty, it has the lowest environmental impact of all
cnergy sources. Whilst rich countrics are most responsible for climate change, it
is the poor countrics that arc paying the price. Thercefore, the rich and the poor
countrics must assume some responsibilitics in tackling climatc change. In
recognizing the importance of renewable energy for sustainable development,
the paper concludes by presenting, in bricf, NASENT's intellectual commitment
and human capacity development in Solar energy, Small Hydro Power and Wind
cnergy.
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Renewable and Alternative Energy Policy: The Imperatives of The
Project Model For Nigeria

Chibueze A. Ogbonna*
Project Management Technology Department, Federal Urniversity of
Technology, PM.I3. 1526, Owerri.
* acogbonnal6(@yahoo.com

Abstract

Theneed for cheap alternative and renewable encrgy in the world gencerally and
particularly has been highlighted in this paper. The urgency of the problem and
solutions so far attempted in Nigeria have also been acknowledged. Ithas been
shown that the functional management thinking mode as implicated in Nigerian
energy policies to date is incapable of timely delivering the desired solutions.
The project model and projectization, using the G-O-P framework, that is
anchored on private enterprise, has been put forward as a policy imperative in
order to move efficiently/cflectively achieve the desired objectives.

Keywords: Renewable energy, Alternative encrgy, Project model, Policy.

Food Versus Fuel: The Way Forward For Africa

Samaila Muazu Batagarawa,' Murtala Mohammed Ruma’, Usman
Sheikh Abdullahi®, & Abdulkarim Hamza El-Iadan®
'Dept. of Chemistry, Katsina State University, PMB 2218, Katsina. Dept. ol
Geography, Katsina State University, PMB 2218, Katsina, ‘Dept. of Physics,
Katsina State University, PMB 2218, Katsina.
* smuazub(@yahoo.com

Abstract
Thereeent crisis in encrgy particularly from fossil fuel has necessitated the
development of other alternatives such as bio-fucl. Unlortunately, the diversion
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of resources from food crops to bio-fucl has brought about high grain commodity
prices. It is noted that about 14% ol the world’s total population lack adequate
food, and majority of them come from China, India. Africa, and Latin america.
Thus the need to pay attention to the production of non cash crops or non edible
crops as a source ol energy is inevitable. Jatropha, for example, has altracted a
fair amount ol attention inrecent years. A hardy bush thought to be appropriate
for cultivation in Africa, Jatropha thrives in arid arcas and can be grown on
descrt and marginal lands without taking land outo feultivation for food production
and without requiring cxpensive inputs like fertilizers and water. This paper
therefore, examines the conflict arising from the usc of scarce food crops Lo
promotc bio-fucl and its attendant conscquence on food scarcity. The paper
also recommend some policy measures that would deter farnms from producing
food crops for cnergy usage or using fertile lands for such encrgy crops.

Review of MIID Applications in Nigeria

+O. Unachukwu', C.O.Igweh'*, M. Nnaji', G. U. Aku bue' and
K. Agbo?
Energy Efficiency and Management Unit, NCERD, UNN. *Fossil nergy
Unit, NCERD, UNN

* jpweheyahoo.com

Abstract

Magneto-hydrodynamics Rescarch though started five decades ago hasalot o
do in Nigeria, as a country which has many thermal Powcer stations (stcam and
gas). We have Petroleum and thereforc at lcast for the next hundred years wo
will be applying heat engines. This work looks at the several cflorts some Nigerian
roscarchers have done towards the improvement of the nations Technology via
Magnecto-Hydrodynamics (MHD). The federal Government is therefore advised
{0 look into the application in our existing Power stations to augment the Lilectrical
Power generated in the Country.
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Solar Desalination of Salt Lake Water

W. L. Okonkwo'', O. U. Oparaku', C. U. Abada? yand . Q. Akubuo?
‘National Centre for Encrey Rescarch and Development, University of
Nigeria, Nigeria“Department of Agricultural and Bioresources Engincermg,
University of Nigeria, Nigeria
* ifcanyiwilfred(yahoo.com

Abstract

The process of solar desalination an innevation technology was introduced for
salt extraction in to women salt producers at Uburu and Okpost, Iibonyi State
Nigeria. A solar salt desalination system was design and constructed and
performancee evaluation conducted for the purposc of salt and water production
at Uburu and Okposilibonyi State Nigeria. The desalination svstem consists of
adistillation chamber with a basin having a capacity of 0.11m". The performance
cvaluation of the desalination system using different Jev els ol salt lake solution
was under taken at the National Centre for Energy Research and Development,

University of Nigeria, Nigeria, latitude 6.8°N. longititude 7.2°E. The
characteristics composition of the lake sample solution was carried out before
the desalination operation. Result of the evaluation indicated that a daily output

0f37.5, 152 and 262 ml of water could be achicved using the lake solution from

2.4, and 6 litres of the lake water while 66. 120 and 182 grams of salt could be
recovered from the same solution in three days respectivel v. The analyses of the
distillate showed that the distiilate could only be good for laboratory and other
domestic operations rather than drinking because of the mixing of some trace
clements. Solar desalination is therefore recommended for salt and water ICCOVCTY

at Uburu community. The utilization of solar desalination in the communty will

further strengthen the cconomic activitics of the people.

Keywords: solar, desalination, Uburu Lake
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Solar Radiation Pattern at Okigwe, Nigeria: The 1’rospccts of Siting
Solar Power Systems

Isracl Chukwuemeka Ndukwe
Department of Physics, Federal University of Technology, Owerri, Nigeria
iendukwe2000(wyahoo.com.

Abstract

The solar radiation pattern at Okigwe, Nigeria located at latitude 5°40°N and
longitude 7°0° 1 has been studied by means ol asilicon solar cell with an average
power conversion efficiency of about 10.23%. Hourly and daily mcasurements
were performed for the period, January to April, which is an important part of
the dry scason. The measured pattern revealed a generally high insolation rcaching
up to a monthly mean hourly valuc of abut 1011.85Wm-2 with a daily time
duration of about 12 hours with about 8 hours of noontime sunlight. A slight
diumal variation was recorded during the period. A slight monthly mean variation
was also recorded changing from about 10.22Kwm-2 in January to about
9.99K Wm-2 in April. This pattern makes the prospects of siting solar power
systems in Okigwe strong,.

Integrating Coal-Based Fuel Technology into the National Encrgy
Mix: An Old Solution to Nigeria’s New Energy Problem

G.1. Nwankwo', B. C. Asicgbu® and S.0. Onyckuru'
Dept. of Geoscienees, “Dept. of Project Management Federal U niversity of
Technology, Owerr

Abstract
Incessant clectric power interruptions and prolonged outages have major
problems in Nigeria and constitute an overriding constraint to cconomic
development. With less than 2000MW of clecetricity generation, the national
Encrgy Development Index (ED1) is estimated at 0.05, providing for alow Human
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Development Index (ITRDI) class, compared to IEDI values 0£0.6 10 0.9 and a
high HRDI for develeped cconomics. The problem of poor electricity generation
and distribution can be attributed to an mappropriatc national energy mix consisting
oloil and gas (88%), coal (0%), nuclcar (0%), hydropower (7%) and other
renewable (5%), indicating a ncar 100% reliance on oil-pas option which is
sourced from geopolitically unstable arcas. An anal ysisof'the world encrgy model
including thosc of the developed and cmerging cconomics of the world show the
following cnergy mix: oil and 2as (60%), coal (25%), nuclecar (8%), hydro/
renewable (7). This statistic clearly shows that the coal-fired power component
absent in the Nigerian model plays a stabi lizing role in thosc of other cconomics.
[t1s shown from case historics and similitude studics that incorporation of the
well understood coal and tar sand-based technology within the clean-coal-
technology framework in our energy mix can stabilize Nigeria’s energy profile
and provide jobs, while also avoiding the environmental affeets of greenhouse
gas cmissions. Furthermore and basing on costs, construction period, available
technology as well as (actors of safety, it is shown that coal-based alternative
cnergy source has the potential to most quickly bridge the national cnergy
demand-supply gap and provide the necded power reliefin the very short and
medium term. Nuclear, biogas and other forms of renewable cnergy would
compliment national cnergy demand in the medium and lon gterm.
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Preparation of Zinc Oxide Thin Films Using The Chemical Bath
Technique

C. Iroegbu' and C.E. Okcke?
'Department of Physics, Federal University of Technology, Owerri — Nigeria.
“Department of Physics and Astronomy, University of’ Nigeria, Nsukka —
Nigeria.
donscecyahoo.com

Abstract

The thin films of zinc oxide were prepared on glass substrates using suitable
rcactants. The bufler solution of ammonia - ammonium chloride was used as the
pH modcrating agent and precipitant. The samples obtained were annealed before
characterization. The structure and clemental composition were investigated by
x —ray dillraction (XRD) and x - ray photoclectron spectroscopy (XPS). The
absorption cocefticient and refractive index were obtained from the absorbance -
data within the ultraviolet (UV) and near infrared (NIR ) regions. Using the speetral
data in the visible domain, the optical band gap energy of the samples, estimated
from the energy dependence of the absorption coefficient near the fundamental
absorption edge, were in therange 0£3.2 - 3.4¢V.
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Synthesis and Characterization of Cadmium - Zine Oxide Thin Films

C. Iroegbu' and C.E. Okcke? .
'Department of Physics, Federal University of Technology, Owerri — Nigeria.
*Department of Physics and Astronom y, University of Nigeria, Nsukka —
Nigeria,
donscec(iyahoo.com

Abstract

Cadmium — zinc oxide thin {ilms with varying atomic concentration of reactants
were deposited on glass substrates using the chemical bath (CBD) technique. A
buffer solution was used in the reaction to ensurc gradual precipitation. The
siructural nature of the anncaled samples was investigated by x-ray diffraction
(XRD) while the clemental compositional was analyzed with x - ray fluorcscence
(XRF) that emits the Ag - K x — rays (22.1keV). The spcctral characteristics of
the optical constants were analyzcd using the transmittance data in the visible
region. The optical band gap encrgy estimated from the absorption spectra gave
adircet inter-band valuc within the range 0£3.3 — 3.6¢V.

Key words : chemical bath technique, cadmium copper oxide thin films
buffer solution, x — ray fluorescence, anti-reflection coating, solar cells.
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Renewable and Alternative Energy: The Socioeconomic [ssues

A.M. Umar#*
Management and Information Technology Programme, School of
Management Technology
Abubakar Talawa Balewa University, Bauchi
*muazu 2004« yahoo.com

Abstract

The Industrial Revolution bequeath to mankind, among other things, the ability
to mass produce goods, which was madc possiblc in part by the exploitation of
the combustion engine with fossil fuel as the energy of choice. However, it came
at a cost: the destruction of the cnvironment. As a result of thi s,1t became pertinent
to consider alternative sources of energy which is clean and sustainable. This
paper presents the argument for and against renewable and alternative energy
from the point of view of their sociocconomic implications. Sociocconomic issucs
such as the market forces, financing, encrgy diversification, trade balance,
inflation, investments, tariffs, infrastructurcs, added valuc, agriculturc and
cmployment were highlighted especially in the light of the compcetition between
bioenergy and food sceurity. It was discovered that the development of renewable
and alternative energy, though not a new phenomenon, is still in its infancy:.

Howecever, as technology improves, it is hoped that these sources of energy will

contribute substantially to the huge and increasing energy needs of the world in
a sustainable way.

Key words: Alterative energy, bioencrgy, renewable energy and sociocconomic
1Ssucs.
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Sustainability And Renewable Encrgy Policy Issues In Nigeria (A
Geographical Allocation Approach)

D.U. Ekwenna* and C. Onyemechi
Federal University of Technology, Owerri.
conycemechi(evahoo.com

Abstract
Energy policy issues in Nigeria have become anational priority affair which
challenges the capability of our power production technology. The insulliciency
ofthe hydro seurces to provide for our daily needs has made power production
diversification a nceessity. Again in the thermal cnergy scetor, this hydro clectric
power supply insufficiency has resulted in excessive dumping of’sub-optimal
generators and allied power sources (rom the Asian continent into Nigeria. To
this end therefore, the evolution and adoption of alternative energy sources that
“will complement the National Inergy supply network of Ni geria (Power [Holdings
Plc) has become imperative. In this paper, the focus is to suggest an energy
policy option that embraces sustainability while adopting a geographical allocation
approach that cuts across various industrial scctors for identified renewable energy
alternatives.

Overview of Renewable Energy Sources in Nigeria

Nuruddeen Abubakar Maiwada' and Usman Sheikh Abdullahi!
Department of Geography, Katsina State University, PMB 2218, Katsina
* nuramaiwada@yahoo.com

Abstract
This paper deals with the situation of renewable energy in Nigeria. [ts main
purposcisto give an overview of the conditions prevailin g inthe country, regarding
thosc activitics leading to the systematic process oladoption and use of renewable
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cnergy technology, as part of the energy supply mix in the country. In the papet,
an attempt is madc to focus on the following clements considered crucial inthe
process of adoption and usc of renewable energy technology: policy, institutional
framework, technology stocks, financing schemes, and the renewable energy
resource basc. It is the understanding of the authors that when these clements
arcpropetly established and harmonically putin place, the process of technology
adoption can be accelerated towards the successful and sustainable internalization
of renewablc energy in the cconomy of the country.

Sustainability of Agricultural Production in Jibia Irrigation Project
Using Renewable Sources of Energy

Usman Sheikh Abdullahi!’, Samaila Muazu Batagarawa®, Abdulkarim
[Tamza El-ladan?®, and Murtala Mohammed Ru ma'

'"Dept. of Geography, Katsina State University, PMB 2218, Katsina. *Dept.
of Chemistry, Katsina State University, PMB 2218, Katsina. Dept. of
Physics, Katsina Statc University, PMB 2218, Katsina.
*uthmanabdullahi@gyahoo.com

Abstract

Agricultural production in most parts of the semi arid Katsina is supplemented
by other sources of water supply especially during the dry scasons. Since the
construction of Jibia dam in 1991, only about 170 hectares out of 3,500 hectares
have been underirrigation duc to inadequate supply of diesel to power the engine
for adequate water supply to the farms. This situation has worsenced leaving
large arcas of land uncultivated while the dam stores large volumc of water. In
this paper, therefore the potential of renewable sources of energy in hybrid form
(wind, solar thermal and agricultural wastc fucl) will be explored and harmnessed
to generate power that could subsequently be used to adcquatcly supply water
{o the vast uncultivated agricultural lands around Jibia irrigation project in Katsina
state.
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The Need for Energy Efficiency in Nigeria: Taking the Footstep of
Niger Republic

Murtala Mohammed Ruma,"” Abdulkarim Hamza El-ladan’, Samaila
Muazu Batagarawa®, and Usman Sheikh Abdullahi'

'‘Dept. of Geography, Katsina State University, PMIB 2218, Katsina. *Dept.
ol Chemistry, Katsina State Untversity, PMB 2218, Katsina. ‘Dept. of
Physics, Katsina State University, PMB 2218, Katsina.
Fmmrumadgmail.com

Abstract

Worldwide, nations arc beginning to face up to the ! allenge of sustainable energy
by altering the way encrey is utilised so that social, environmental and cconomic
aims of sustainable development are supported. Ni gertais a developing nation
with significant industrics, public buildings, private commerciai buildings and
houscholds which by its nature depends on intensive use of en crgy. This energy
intensive cconomy, largely relics on our crude oil reserves for its dri ving lorce.
At first sight there would appear to be an apparent paradox between using less
cnergy and developing a healthy and prosperous nation based on cnergy intensive
activitics. However, inrecent years cnergy cfliciency has significantly gained in
stature and has become recognised as one of the most cost effective ways of
meceting the demands of sustainable development. The benefits of encrgy
cfliciency upon the environment are self-evident and the cconomic benefits of
improving encrgy cfficiency have been well documented sinee the first Oil Crisis
in the carly 1970’s. Many forward-thinki ng industrial and commercial concerns
have already adopted encrgy clliciency as akey policy towards maximising
prolits. Niger Republic which relics partly on Nigeria forits energy supply (from
cleetricity) were able to achicye some Ievel ol'high energy conscrvation and
ciliciency. This paper would cxamine the policics and strategies adopted in Niger
Republic and at the end recommend some measures to be adopted in Nigeria
since energy cfficiency is fast gaining ground as a cost-cflective means o approach
all aspects of sustainability.
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Potential Economic and Social Benefits of Promoting Encrgy
Efficiency Measurces in Nigeria.

Godwin O Unachukwu® and Ogbonnaya U. Oparaku
Energy Management and Environment Unit, National Centre for Encrgy
Rescarch and Development, University of Nigeria, Nsukka
* opdwinogcechifdvahoo.com

Abstract

The paper discusses with lucid examples the potential economic and soctal benetits
of promoting encrgy cfficiency measurcs at the industrial, institutional and
domestic levels in Nigeria. Encrgy audit and surveys as major tools in energy
cfficiency measures arc pointed out. Because saving energy reduces cost and
releases funds for other purposcs those traditional no cost-to-low cost housc
keeping measures that save a great deal of energy but arc often neglected duc to
ignorance arc highlighted. Furthermore, attention 1s also drawn to the negative
impacts of greenhouse gas emissions and the feasible benefits ol mitigation through
cnergy cfficient practices at all levels of the Nation’s socio-cconomic hives. The
urgent need for public awarencss creation, institutional strengthening and
partnership with international agencics for sustainable energy clliciency promotion
measures in Nigeria is stressed.
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The Drying Characteristics of Cassava and Tatasc in a Three-
Chamber Solar Food Dryer.

L.LM. Me¢jeha'*, J.O. Amadi', G.A. Alozic', A. Uzomah? and C.E.
Akujor!
'Department of Physics, Iederal University of ‘Technology, Owerri
“Department of Food Science Technology, Federal Uniy crsity of "Technology,
Owerri

Abstract

Adthree-chamber solar food dryer has been designed and constructed with locall y
available materials. A seven-day long test run between 127 <181 March, 2009
shows that within the hours of 10.00am and 6.00pm the collector temperature
could vary from 34°C to 46°C while the ambient temperature varied from 30°C
to 39°C. On the other hand, the drying chamber temperatures ranged from
32°Clo 47°C. The devise was used to dry cassava slices and tatasc. The drying
parameters of the produce such as the dimensionless mass loss, the moisture
content, the drying times as well as their mass shrinkage ratios were determined.
Accordingly the drying curve equations for cassava and tatase in cach of the
three drying chambers were established and discussed.

Keyword: Solar drycr, cassava, tatasc, dimensionless mass loss, mass shrinkage
ratio, moisturc content.
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The Potentials for Land Subsidence in the Niger Delta Basin, Nigeria

N.N. Onu and A.L. Opara
Department of Geoscienees, Federal University of Technology, P.M.13. 15206,
Owerri
Oparazanda2001 ¢eyahoo.com

Abstract

The Niger delta basin, Nigeria has over 250 oil and gas ficlds from over 500
exploration campaigns. The potentials for land subsidence as aresult of {Tuid
extraction arc evaluated and discussed based on data obtained from pumping,
test during well testing programmes based on measured changes in hydraulic
head aquitard compaction of between 1400mm and 3000mm per year estimated.
Inspitc of the uncertaintics in the compressibility value, itis apparent that aquitard
compaction and henee land subsidence may well be a real problem in the oil
well ficlds of the Niger delta, Nigeria. Such subsidence problems have the potential
{0 cause coastal crosion and apparent sca level rise. The implied subsidence has
cven a more (ar reaching implication when the effect of sca level rise duc to
climate change/ global warming are taken into consideration. Itis therefore
suggested that survey benchmarks and soil compaction recorders be installed in
the arca in order to monitor land surface deviations
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Encrgy-Saving Chemically Deposited Solar Control Coatings For
Architectural And Other Applications

F.C. Eze*, D.D.O. Eya and C. Irocgbu
Department of Physics, Federal University of Technology, Owerri
*eze-fe(@yahoo.com

Solar control coatings are required for architectural and automobile glazing
applications in the a warm climate to realize cool interior in buildings. Such
coatings must provide controlled optical transmission (~10-35%) of solar radiation
in the visible region and should reflect cfficiently in the infrared (>0.70um) region
of the clectromagnetic spectrum to achicye cnergy cfliciency in the buildings and
automobiles. Optimal coatings based on single or multilayers of CuS, Bi,S,,
PbS, SnS, NiS, ZnS, cte, deposited on glass have shown arange of solar control
characleristics — superior or comparable to those of metallic solar control
coalings. the integrated IR transmittance is low, ~10% and the very low visible
integrated reflectance, <10%, avoids glare problems. The low-cost and simplicity
of the deposition technique and the versatility of the characteristics make these
metal chalcogenide films desirable in solar control technology. In addition to
solar control applications of the above films, their prospect in decorative coatin i
low-cost all-glass evacuated tube solar collectors, ete, arc also discussed.
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