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Abstract 

Energy is indispensable to human existence and its need is on the increase daily due to 
technological advancement. In recent times, there is sporadic increase in the development 
of modern buildings, and these buildings require a cost effective and sustainable source of 
energy. Nigeria and some other African countries have major energy shortage issues due to 
the insufficient power generation and distribution facilities. This energy poverty creates a 
challenge for the growing population and as such, it is vital to ensure that the energy 
supplied to a building is duly optimized and delivered cost effectively. In this study, an 
energy audit of an eight floor multipurpose business complex was performed to determine 
the nature and type of loads within the building. Based on the load profile and energy 
consumption over a ten year period, three alternative energy sources (National grid, Diesel 
generator and PV system) were considered using various load sharing ratios. The result 
reveals that though PV solar system is a renewable energy source that reduces the 
production of greenhouse gases generated by burning diesel, but its continuous application 
in low middle income country like Nigeria may be challenged by the initial start-up capital 
which raises the cost of its unit energy. 

 

Keywords: Energy audit, load profiling, renewable energy optimization, photovoltaic power 
system, techno-economic analysis, building energy demand 

Disclaimer 

As a service to authors and researchers we are providing this version of an accepted 
manuscript (AM). Copyediting, typesetting, and review of the resulting proofs will be 
undertaken on this manuscript before final publication of the Version of Record (VoR). 
During production and pre-press, errors may be discovered which could affect the content, 
and all legal disclaimers that apply to the journal relate to these versions also. 

 

Additional information 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Covenant University Repository

https://core.ac.uk/display/162044073?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Author information 

Adeyinka Ajao Adewale 

Adeyinka A. Adewale is registered electrical engineer in Nigeria. He had both his BSc and 
MSc degrees from the University of Lagos in 1998 and 2004 respectively; a PhD degree in 
Information and Communication Engineering in 2017 from the department of Electrical and 
Information Engineering, Covenant University, Ota. He had worked in the industry as an 
electrical/electronics engineer, and had handled projects on electrical installations, 
computer networking and as an electronics engineer/observer in the seismic industry. He is 
presently a lecturer and researcher at the department of Electrical and Information 
Engineering, Covenant University, Ogun state, Nigeria. This research was necessary to 
minimize the cost of energy in an environment of epileptic power supply to reduce over 
reliance on the mains and greenhouse effect caused by alternative energy sources like 
diesel generators. It is expected that with this research, some huge or excessive energy bills 
will be prevented. 

  

Registered in England & Wales No. 3099067 

5 Howick Place | London | SW1P 1WG 

 

 Taylor and Francis Group 


