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1.0	INTRODUCTION
1.1 	Background to the study
Drying is one of the most important postharvest treatments being adopted worldwide to reduce spoilage and increase the shelf life of agricultural products. The drying technique is probably the oldest and the most important method of food preservation practiced by humans. The removal of moisture prevents the growth and production of micro-organisms which causes decay and minimizes many of the moisture-mediated deteriorative reactions. It brings about substantial reduction in weight and volume, minimizes packaging, storage and transportation costs and enables storability of the product under ambient temperatures (Akpinar et al., 2006; Demir et al., 2010). Cocoa beans are dried by either spreading the beans to form a thin layer so that much of their body is exposed to ambient air or forming a deep bed, therefore models try to imitate any of this. Cocoa trees thrive under shades in areas with annual rainfall between 1,500mrn to 2,000mm. T. S. Guehi et al. (2010). Cocoa beans are dried after fermentation in order to reduce the moisture content from about 60% to about 7.5%. Drying must be carried out carefully to ensure that off-flavours are not developed. It should take place slowly. If the beans are dried too quickly some of the chemical reactions started in the fermentation process are not allowed to complete their work. The results produce acidic cocoa beans with a bitter flavour. However, if the drying is too slow, moulds and off-flavours can develop. Various research studies indicate that bean temperatures during drying should not exceed 65°C. (ICCO, 2015)
Traditionally, drying of agricultural products is done by open sun with the consequent postharvest losses and damage to the products. Shortcomings of open sun drying of agricultural products have been reported. The disadvantages of this method include exposure of the products to rain and dust, uncontrolled drying; exposure to direct sunlight which is undesirable for some foodstuffs; infestation by insect; attack by animal, etc. (Komolafe et al., 2014). 


In respect to better quality product, several authors have recommended solar drying as an alternative to sun drying. However, the intermittent effects and weather dependency nature of solar dryer have been major barriers to the effective use of solar energy. Consequently, different configurations of solar drying systems integrated with thermal storage materials to eliminate the reabsorption of moisture have been proposed by several researchers. Excess heat energy can be stored in fluids and solids as a change in internal energy of a material as sensible, latent and thermo-chemical heat or combination of these (Bal et al., 2010; Bal et al., 2011; Sharma et al., 2009).
Furthermore, there is a need to develop solar-powered dryers that are specifically designed for small-scale cocoa farmers in tropical countries. These farmers often face significant challenges in terms of access to technology, markets, and finance. A solar-powered dryer that is affordable, easy to use, and adaptable to local conditions could help to improve the livelihoods of small-scale cocoa farmers and enhance the sustainability of cocoa production.(Afoakwa, E. O. 2010).

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.
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