CHAPTER ONE
1.0	INTRODUCTION
1.1 	Background to the study
Cocoa is a vital agricultural commodity for many tropical countries, serving as a major source of income for millions of smallholder farmers (World Cocoa Foundation, 2020). However, the quality of cocoa beans is significantly influenced by the drying process, which is crucial for reducing moisture content and preventing mold growth (Afoakwa, 2014). Traditional drying methods, such as sun drying, are often used, but they have limitations, including weather dependency, labor intensiveness, contamination risks, and inconsistent drying (Hii et al., 2012).
In recent years, solar drying technologies have emerged as a promising solution to improve the efficiency and quality of cocoa drying (Ekechukwu & Norton, 1999). Solar dryers utilize renewable solar energy to provide controlled drying conditions, reducing drying time and preserving the quality of the beans (Shanmugam & Natarajan, 2007). Despite the potential benefits, the adoption of solar dryers in the cocoa industry remains limited due to various technical, economic, and social challenges (Mrema & Dagnew, 2016).
This study focuses on the development of an automated solar cocoa seed dryer, aiming to enhance the drying process’s efficiency, consistency, and scalability. By integrating automation, the dryer can optimize temperature, humidity, and airflow, ensuring high-quality cocoa beans while reducing labor and operational costs (Kumar et al., 2016). 
1.2 	Problem statement of the study
Cocoa seed drying, a critical step in cocoa processing, is often hindered by unreliable and inefficient traditional drying methods, resulting in poor quality cocoa beans, reduced yields, and economic losses for small-scale cocoa farmers, thereby necessitating the development of a sustainable and energy-efficient drying solution."


1.3 	Aim and objectives of the study
The main aim the project is to design and develop an innovative solar –powered cocoa 	seed with automated temperature control and battery backup While:
Specific Objective
This study objectives are to evaluate the quality of cocoa beans after continuous drying, investigate the effects of continuous drying on cocoa's physical, chemical, and sensory properties, and identify the optimal continuous drying conditions for maintaining high-quality cocoa beans.
1.4	Scope of the study
	The scope of this study is to design and develop a solar-powered cocoa seed dryer with 		temperature control and battery backup, and to evaluate its performance in terms of 	 	drying time, energy efficiency, and cocoa seed quality.  The study will focus on small-	scale cocoa farmers and will investigate the economic viability of the solar-powered 	dryer. 
1.5	Justification of the study
The justification for this study is multifaceted, driven by the need to improve cocoa 	quality, address energy poverty, enhance sustainability, support small-scale farmers, and 	fill a knowledge gap in the use of solar-powered dryers in cocoa production, ultimately 	contributing to the development of a reliable and efficient solar-powered cocoa seed 	dryer with temperature control and battery backup.



[bookmark: _GoBack]
