
Research Projects/Activities 

(i)          Completed 

a.   Briquetting of indigenous wood and agricultural residues for bio-energy utilization 

The aim of this research endeavour was to find means of converting a number of residues 

hitherto treated as waste products, and which often constitute environmental nuisance and health 

hazard in many cities around Nigeria into value-added useful bio-fuel products that can be 

combusted for domestic and industrial energy utilization purposes including cooking, heating 

and lighting.  A number of indigenous wood and agricultural residues including corncobs, 

sawdust of selected wood species and rattan furniture waste have been successfully tested and 

found amenable to briquetting. A number of existing domestic cooking stoves have been tested 

as possible combustion devices for these briquettes, while a unique briquette-burning stove has 

also been developed. These findings have been published in different referred journals and 

conference proceedings. 

  

b.   Operations analysis and mathematical modelling of small-scale sawmilling and 

furniture industries in Nigeria 

Sawmilling and furniture manufacturing are the two major wood processing industries in Nigeria 

in terms of employment generation level and spread are the sawmilling and the furniture. 

Together they employ over 80 % of the people engaged in the wood products industry in the 

country. A vast majority of the sawmills and furniture factories are, however small-scale 

enterprises. The primary objective of this research endeavour, therefore, was to appraise the 

activities in the small-scale sawmilling and furniture industries with a view to identifying their 

areas of strength, weaknesses, and potentials, as well as proffering workable solutions. It was 

also intended to examine ways of bringing the benefits of modern productions management 

techniques such as simulation modeling and linear programming to the doorsteps of these pivotal 

industries. Findings of the various studies conducted in this area have been published in different 

referred journals and conference proceedings. 

  

c.   Wood and agricultural processing machinery and equipment design, development and 

performance evaluation  

        As a professional Agricultural Engineer, one of my areas of concern has been on the lack of 

progress made so far in Nigeria in terms of drudgery minimization in agricultural and wood 

processing operations. This concern, which dates back to my undergraduate days, has culminated 

in the design, fabrication and performance evaluation (including ergonomic evaluation) of a 

number of “appropriate technology” and affordable wood and agricultural processing equipment 

and machines such as a tri-cycle-driven fertilizer and seed broadcaster, both manual and 

motorized briquetting machines, an egg incubator, a number of groundnut and maize shellers, 



etc. One of my major contributions to knowledge in this area is in the use of indigenous wood 

species for machine parts fabrication. This not only lowers the cost of production considerable, 

but also enhances easy adoption by the populace, particularly the rural fabricators who have 

limited access to electricity and hence welding facilities. Quite a number of these equipment and 

machines have been reported in journal articles and conference proceedings. 

  

d.   Cyclic load testing of a weldable shear connector for glulam decks on bridge girders. 

This was a project I was involved in, along with my academic hosts, while on 

sabbatical/accumulate leave at the Pennsylvania State University, University Park, USA between 

November 1, 2000 and October 30, 2002. The project was sponsored by the Pennsylvania State 

Department of Transportation (PennDOT). The objective was to develop and test a new, cheaper 

and more reliable connector for glulam decks on wooden bridge girders. The project was 

successful in that a novel, cheaper and more durable connector based on epoxy grouting was 

developed and adopted by PennDOT. A comprehensive report on the project was submitted and 

accepted by PennDOT in July 2002. 

  

 (ii.) In Progress 

  

a.   Wood Composites development and performance characterization 

Rattan is a minor forest product used largely in furniture manufacture in Nigeria. Up to about 

50% of the material is lost during harvesting and processing. In finding ways of minimizing 

these losses, studies on the production of wood-cement particleboard, a wood composite used as 

low-cost building material, commenced in 1999 with the utilization of rattan furniture waste as 

feedstock material. Based on the success achieved at the beginning (published in Wood & Fiber 

Science, one of the foremost journals in the wood science/engineering community), the work has 

been extended to include investigations into the use of rattan stem rejects and bagasse in the 

production of wood-cement composite products such as roofing sheets, floor and wall tiles.  

  

b.   Conversion of wood and agricultural residues into bio-fuel products  

Insufficiency of energy supply for domestic use and agro-industrial operations is still a major 

problem in Nigeria. Previous research efforts over the past 10 years have shown that a number of 

wood and agricultural residues could be harnessed via briquetting for low-cost energy production 

in the country. The current research effort is aimed at making the briquetting and similar energy 

conversion technologies more user-friendly and acceptable to the generality of the rural and peri-

urban populace in Nigeria. I am currently involved in the development of a pilot wood 

http://tech.ui.edu.ng/AOOlorunnisola


briquetting plant for the University of Ibadan. The project is being sponsored under the auspices 

of the University Mission Research Project. 

  

c. Applications of ergonomic and structural design techniques in school furniture design 

Wood is one of the favourite materials used in furniture manufacture in Nigeria for aesthetic, 

cost and other reasons. However, frequent replacement of parts has been a major problem 

associated with wooden furniture use in the country. One of the factors responsible for this is the 

non-adoption of engineering design techniques. Despite the fact that furniture items such as 

chairs, tables and bookshelves are structures since they carry loads and suffer the attendant 

stresses and strains, they are seldom treated as such. The aim of this study, commenced in 2003, 

therefore, is to develop appropriate structural engineering design methodologies for selected 

wooden school furniture items. Data are being collected on the types and modes of failure 

prevalent in classroom wooden chairs, the types and strength properties of the materials in use, 

the types of joints used, etc. 
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