
Global Journal of Mechanical Engineering, Volume 6, Number 1,2005. 
ISSN 1595 - 7578 

DESIGN, CBNSTRUCI'ION AND EVALUATION OF .4 LOW COST TRAY DRYER 

*Odesola, baac Folorunso and Olroro, Chukwueke Charles 
Department of Mechanical Engineering 

University of Ibadan, Oyo State, Nigeria. 

ABSTRACT 
A low cost food processing tray dryer was rlesi&med and constructed using IocaIIy 
available rnateriaI.Xhe dryer design temptrature wus such that vurious types of solid 
food material can be dried The muximum temperu/zlre speciJed wus 80°C'. For berter 
design and operational perfornurice, a survey and design uppreciution exercises were 
carried out on the milable tray dryers in the Faculty of Technology, University of 
Iba&n, md Ibadm. The perj~rmance ofthe dryer wlas tested zr.sing (Dioscorcu genus) 
slices at dtzerent thickness and vurious temperatures and it was fozind that at higher 
tenrperature.~ und smaller thicknesse.~ the product being dried Iose their moisture 
content at n firsfer rute. The le/ryer was trhle lo dry /he scmmple prodzrct weighing 
upprvxirnutefy 24g initiuIb to &86g d d~#ierc'nt /imc.j)r dgerent rempcruture us ourlined 
bdow. For 708C it diied at 19.5hr, for 6@ C it dried at 32hr. &for 5 d ~  it dried at 
38hr In order to show the e#ect of temperature, thickness of product to be dried and 
velocity a computer program was written using visual hnsic (iofrware) fo simzrlate the 
perfarmance cha~~zcteristics. 
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INTRODUCTION 
Drying is one of the oldest preservation processes available to the mankind, one we can track since 
prehistoric times. In today's food market, dried foods play an important role in the food supply chain. The 
main feature of this process consists of reducing the lalater content in order to avoid or slow down food 
spoilage,by micro-organism. At this point some understanding can be derived from the vocabulary 
employed. Common words found are: drying" or "dehydration" or even "dewaterings', Dewatering is 
usually employed for the process of reducing the water content without phase change by using physical 
means. However, drying and dehydration are used commonly in the literature. hen considering transferring 
water from a solidfliquid to a gas, a phase change occurs, thus high energy consumption is involved. 
Energy consumption is one of the major concerns in drying not only for its cost but for the associated 
environmental effect. 

RESEARCH METHODOLOGY 
MECHANICAL DESIGN: Different theories of mechanical dryer designs were compiled and analyzed 
in order to  arrive a t  the optimum method for design of dryers. User friendly computer software was 
developed to automatically generate perrormance characteristics parameters based on the specification of 
input data. 

DESIGN PROCEDURE 
The basic principles governing Dryer design are: 

1. Principle of conservatiw of energy 
*. 
11. Heat transfer 

Heat is transferred by: (i) Conduction (i) Convection (iii) Radiation 
The rate of heat transfer by conduction is governed by Fourier's law, which is written as: 
Q = -kA DTIDX ................................................................................... (1) 
Where Q = heat transfer rate (Watts) 

K = thermal conductivity of conducting material (Wlm OC) 
A = Area of surface in the perpendicular direction to the heat flow (m') 
DT= temperature gradient DX 

The rateofeonvective heat transfer is 'governed by Newton's law of cooling. 
Q .................................................. - .......................... - hA dT , 

- - (2) 
Q rate of heat transfer (w) 
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