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I ABSTRACT
Maize grain storage occupies a vital role. in Uganda's economy, Proper monitoring of maize

grain storage is essential-to reduce losses. The present system involves human ~.ff6rtin most
of the activities which' reduces work efficiency and increases time oonsump tion, These

difficulties ..can be-,.avoided.b~ this1?roject. IIi this project.the controlling and monitoring of

the, maize grain storage area is fuii'y automated. The ntain objective "of the project was to

design an optimum air conditioning. system for maize grain storage and precessing to

control and-maintain the temperature.in storage areaat'a desirablevalue which prevents-the

formation ofmicroorganisms and spoilage of.grains, In this project temperature is the-main

parameter that is essential for proper .storage of maize grains and, is taken. as an input

parameter to be controlled a~lfoi:nat'ically using the programmable logical controller andis

measured using a temperature sensor.

The. system WqS modeled using Matlab Simufink tool box and. accomplished using proteus

software for simulation and Embedded C Programming language for coding, The design

.consist of a rnicrocontroller- .to. receive input signals from the temperature .sensor and.

processes the data acquired and then sends the output signal to. the L;'CDto be displayed on

the screen. The simulation results 'or the designed system indicated that temperature of the

maize g~in ·storage. room must' be kept constant by monitoring and -controlling it.

automatically to prolong the storage period to more than one year and the simulation

validated the expected behavior of system hardware if implemented.

The system isbest suited for commercial maize grain dealers and processors to maintain

high quality grains for longer periods:
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CHAPTER ONE: INTRODUCTION..
1.0.·Background

Maize (Z~a mays L), is the third most. important 'cereal grain worldwide after wheat and rice,

(Golob, et al., 2004), maize is referred to as the. cereal of-the future. for its nutritional value.

and utilization of its products and by-products (Le'e,. ,1999). The demand for maize has.beeb

estimated to Increase by, 50% to g'37 million metric tons in 2020 (Martinez et 01.; 2011)'.

According to Food and.Agricultural Organization \FAO), 2006):eporton maize, the demand

formaize is fuelled 'by- its diverse uses, from food -.processing, animal feed, to' ethanol.

production. Maize is a baSIC staple 'food. grain for large parts of the world including Africa,

Latin America, and Asia (Yaouba 'et' -al., 2012). In tropical arid .subtropical countries like

Uganda.ia large proportion of the grain (such as maize) is. harvested and stored underhot

and humid conditions, 'and most farmers 'lack proper knowledge, equipment' and.methods of'

drying and storing grains (W"ehiberg et al., 2008). Subsequently, the grains are stored while

still relatively moist and warm resulting into rapid deterioration Qf the !p'ains:.and promote
the growth ofmicroorganisms (for example fungi: and bacteria) and insects (Ekeehukwua

and Norton, 1999).

The world has reached a; level where everything can be controlled and operated

automatically, butthere are ~tillfe.w important sectorsin Uganda where automation has not

been adopted or not been put to a full- fledged use.perhaps because of several reasons such

as cost. Agriculture has been one of'rhe primary occupations of man since early civilizations

and even today manual interventions in'farming and.storing.grains are inevitable. In Uganda

maize is produced on a seasonal basis, and in many. places there' is only oneharvest a year,

whicli itself may he subject to failure'. This means that irr order to feed the world's population,

most of the .global production Of maize, wheat, rice and millet must be held in storage for
. . ;.

periods va,tying from one' month up. to more than a year. Maize grain storage therefore'

occupiesa vital place in Uganda's economy, To maintain high quality during.storage, maize

.grains should be protected from weather (including relative, humidity and temperatl~.re)i.

growth of microorganisms and insects (Oyekale et ai., 2012).

Temperature and moisture content of the cereal grains .are the tw.o key features affecting the,

resulting- quality of the grain, biochemical reactions, dry matter losses.vallowable storage

.times andoverall storage management of the grain (ta wrence and Maier, 2(10). The current
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