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ABSTRACT 

 

 

The traditional open sun drying which is by spreading the materials to be dried in thin 

layers on mats and exposed them directly under the sun and wind is still being 

practiced until today. Although it is a simple method without sophisticated equipment, 

it may not be a suitable method for large scale production. High production requires 

many labours and a bigger space that involves a high land rental. During rainy season, 

drying cannot be carried out and the dried material will be kept in storage for some 

time. This may encourage the mould growth that reduces the quality of the end 

product. Quality is also affected due to the fact that the dried material is being 

unprotected from the windborne dirt and dust, the infestations by insects, rodent and 

other animals. Due to these factors solar drying is seen as an alternative method for 

large scale production.  

 

This project is to study on an existing solar dryer and design to improve the 

performance of the dryer. The purpose of this prototype is to dry the bananas in three 

conditions which are not ripe, half ripe and ripe using natural convection and forced 

convection. The drying is done on direct sun light. Then the performance of both 

dryers will be compared and the best efficient dryer will be determined.  

 

Through the studies, the temperature, humidity, air velocity and bananas weight are 

measures and use as parameter in comparing the dryers later. The natural convection 

dryer is use natural air circulation to dry the bananas while the forced convection is 

equipped with 6 fans to support and improve the air circulation in the dryer. From the 

experiment, it is showed that the forced convection dryers are more efficient than the 

natural convection because it dried the bananas in shorter time. 

 

A prototype was fabricated with the lowest cost possible. This is to increase the 

affordability to include conservative farmers, medium-modelled agriculturists and 

farmers at rural areas. However, it is recommended to further enhance the prototype in 

order to dry other agriculture products besides bananas.     
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ABSTRAK 

 

 

Kaedah tradisional pengeringan makanan menggunakan tenaga matahari secara 

terbuka dengan  menghamparkan produk untuk dikeringkan diatas tikar and 

membiarkan ia terbuka langsung di bawah pancaran matahari and tiupan angina masih 

di amalkan oleh kebanyakan pengusaha makanan kering sehingga kini. Walaupun 

kaedah ini mudah dan ringkas tetapi ia bukanlah kaedah yang sesuai untuk diamalkan 

oleh pengusaha-pengusaha makanan kering secara besar-besaran. Perusahaan 

makanan kering yang besar memerlukan pekerja yang ramai dan bukaan tanah yang 

luas di samping kos ruang yang tinggi. Ketika musim hujan, proses pengeringan tidak 

dapat dilakukan dan produk kering tersebut terpaksa di simpan terlebih dahulu. Ini 

boleh menyebabkan pertumbuhan kulat yang menyebabkan kualiti produk yang 

terhasil kurang bermutu. Kualiti produk boleh juga terganggu disebabkan produk 

tersebut tidak dilindungi daripada debu-debu pasir atau habuk, serangan serangga, 

tikus dan haiwan-haiwan lain. Disebabkan faktor-faktor tersebut, pengeringan secara 

solar dilihat sebagai alternative terbaik untuk pengeluaran secara besar-besaran. 

 

Melalui projek ini, kajian tentang pengering solar sedia ada dijalankan dan satu 

rekabentuk untuk meningkatkan prestasi pengering tersebut telah dibuat. Tujuan 

membina prototaip ini adalah untuk mengeringkan tiga keadaan pisang iaitu tidak 

masak, setengah masak dan masak sepenuhnya menggunakan pemanasan semulajadi 

dan pemanasan paksaan. Pengeringan masih menggunakan pengeringan langsung 

pancaran matahari. Selepas itu prestasi kedua-dua pengering tersebut akan 

dibandingkan dan pengering paling efisien akan dikenal pasti. 

 

Melalui kajian ini, suhu, kelembapan, kelajuan angin dan berat pisang diukur sebagai 

parameter dalam pembandingan nanti. Pengeringan secara semulajadi bermaksud 

mengeringkan produk menggunakan pusingan udara secara semulajadi sementara 

pengeringan secara paksaan adalah menggunakan kipas untuk mengawal pusingan 

udara dalam pengering. Daripada eksperimen didapati pengeringan paksaan adalah 

lebih efisien kerana boleh mengering pisang dalm masa yang lebih singkat. 
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Prototaip ini dibina dengan kos serendah yang mungkin, menggunakan barang-barang 

terpakai. Ini untuk membolehkan ia mampu untuk dimiliki oleh petani-petani 

tradisional, perusahaan sederhana dan petani-petani di kawasan luar bandar. 

Walaupun begitu kajian yang lebih mendalam adalah disyorkan bagi meningkatkan 

prestasi pengering ini dan meluaskan penggunaannya untuk mengeringkan produk 

pertanian lain.  
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CHAPTER ONE 

 

INTRODUCTION AND SCOPE OF STUDY 

 

1.1 Introduction of solar energy 

Solar energy is one of the most promising alternative energy sources. Each day the 

sun provides us with 500 times more energy than we use. (1) 

 

The sun can provide energy for two common uses that are heating and electricity. For 

heating study we can use solar energy to heat both water and buildings. Over one 

quarter of our energy usage is for these purposes. While for electricity, we can convert 

the solar energy directly. We can also use it to generate steam to drive turbine 

generators. For this purposes we can use knowledge from scientists to do more 

research and development to make solar-produced electricity economical. For the time 

being this kind of purposes are still expensive and time consuming.  

 

1.2 Background of study  

“Drying is an excellent way to preserve food and solar food dryers are an appropriate 

food preservation technology for a sustainable world." (2) Actually, food drying is 

one of the oldest agricultural techniques related to food preservation, and dried foods 

can play important part of our daily food intake.  

 

 

 

 


