CHAPTER ONE
1.0	INTRODUCTION
1.1 	Background to the study
Cocoa beans are a vital agricultural commodity, serving as the raw material for chocolate production. Ensuring the quality and safety of cocoa beans during drying and storage is crucial to meet the demands of both local and international markets (Hii et al., 2012) 
Traditional drying methods, such as sun drying, have several limitations, including weather dependence, labor intensity, and difficulty in controlling quality (Kalogirou, 2014) .Drying is a critical step in cocoa production, reducing moisture content and preventing mold growth. Proper drying techniques are essential to maintain bean quality and meet international standards. Traditional drying methods, such as sun drying, have several limitations, including weather dependence, labor intensity, and difficulty in controlling quality (Kalogirou, 2014).
Cocoa beans are a vital commodity for many countries, particularly in West Africa, where they are a major source of income for farmers. However, the drying process of cocoa beans is a critical step in preserving their quality and preventing spoilage. Traditional drying methods, such as sun drying, are often labor-intensive and weather-dependent, making them less reliable (Hii et al., 2012) 
Automated solar dryers offer a promising solution to these challenges by providing a controlled drying environment that can optimize the drying process and improve product quality. However, traditional drying methods often result in inconsistent product quality and can be time-consuming. Automated solar dryers can provide several benefits over traditional drying methods, including improved efficiency, reduced labor requirements, and enhanced product quality (Kumar et al., 2016).
 Automated solar drying systems offer a potential solution to these challenges. These systems can provide consistent drying conditions, reduce labor requirements, and improve drying efficiency. 


By leveraging solar energy, these systems can also reduce energy costs and environmental impact ³.solar drying systems can significantly improve drying efficiency and reduce drying times. For example, a study on the optimization of direct solar drying for cocoa beans using artificial intelligence found that the system can improve efficiency compared to conventional methods ¹.These dryers can also reduce the risk of contamination and spoilage, resulting in higher-quality products.
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. 


[bookmark: _GoBack]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.

