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1.0	INTRODUCTION
1.1 	Background to the study
In the primary processing of cocoa beans, drying is a critical step that follows fermentation. After fermentation, beans are dried to reduce the moisture content from about 60% to 6-8% (wb) for safe storage and transportation, as well as to reduce the astringency and bitterness of the beans. Sun-drying of fermented cocoa beans is the most widely practiced method of drying. Beans are spread on raised mats or on concrete floors during periods of sunshine and allowed to dry (Lasisi, 2014). In the West Indies, drying takes place on wooden or concrete drying floors with moveable roofs (called cocoa houses) and beans are mixed regularly by walking through the layers or raked by using a wooden palette. Depending on weather conditions, beans are sun-dried anywhere from 7 to 22 days. Slow drying in thick beds can sometimes result in over-fermentation of the beans and in mold growth while too rapid drying can result in in acidic beans with shriveling and/or case hardening of the shells (Jinap and Thien, 1994; Bonaparte et al., 1997, Sukha, 2003; Lasisi, 2014; Fagunwa et al., 2009; Zahouli et al., 2010). Irie et al. (2010) also showed that sun-dried samples were less acidic with a pH of 4.0 than oven drying at 60°C which produced a pH of 3.7. Oke and Omotayo (2011) showed that intermittent drying in an oven at 55°C produced highly acidic beans with a pH of 4.70 while the pH of sun-dried samples averaged 5.03
The use of solar energy to dry crops is nothing new in the tropics as many edible and even cash crop such as cocoa, and coffee beans have traditional been dried on racks placed in sun .Although the traditional sun drying process is common and widely embraced by all, however, the process is shown and sometimes Incomplete under unfavourable climate condition (Abdulelah All Al-Jumaah, Abdullah Mohamed Aslri, 2010). Often the drying products are subjected to noxious effects of dust, dirt, and insect infestation. As a result of Inadequacies of the open sun drying process, research effort on drying agricultural produce have been on the Increase over the years in order to develop and produce an economical effective and systemized method of Drying (A. Salaudeen, 2015). Owing to the higher level of exhaustion in the conventional energy sources such as: chemical energy, Thermal energy and petroleum energy, solar energy is rapidly becoming the main alternative source of energy. The availability and accessibility of the solar energy has greatly assisted in improving the techniques for the Preservation of agricultural products. (E.K. Akpinar and F. Kocyigit 2010)
Drying is a simple technique for preserving crops at a very low cost that might be otherwise spoilt. Although, the solar air collector is a very important component in the solar drying system, much attention Has not been drawn during dryer design previously. In principle, the performance of solar dryer depends on the Several operating conditions such as the climate condition, collector orientation, the thickness of the cover Material, wind speed, length and depth of the collector, and the type of material used for the absorbers (E.K. Akpinar and F. Kocyigit 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.  
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.


