FACULTY OF MECHANICAL ENGINEERING
MARA UNIVERSITY OF TECHNOLOGY

ARAU PERLIS

FINAL YEAR PROJECT REPORT

NATURAL CONVECTION SOLAR DRYER WITH BIOMASS

BACK UP HEATER

Prepared By:
MOHAMED YASSER BIN MOHAMED DESA 98137018
AZRIIZWANDY BIN ABDUL KADI1R 98133204
Prepared For:

ASSOC. PROF. DR ABDUL HALIM BIN ZULKIFLI



ACKNOWLEDGEMENT

ABSTRACT

CHAPTER 1 : INTRODUCTION

Introduction

Objective

Scope of Objective

CHAPTER 2 : DRYER DESIGN AND OPERATION
Description

Costing Of Material

Operation

CHAPTER 3 : PROCEDURE, RESULT AND DISCASSION
Procedure

Result And Discussion

CHAPTER 4: CONCLUSION
REFERENCES

APPENDIXES

16

30

31



ACKNOWLEDGEMENT

First of all, we very grateful to Allah the Almighty that has enable us to complete this
‘final project’ report assigned to us by The Faculty of Mechanical Engineering, in
order to receive our Diploma in Mechanical Engineering. Without it we don’t think
that this report will be a success and be ready in time

Secondly, I would like to wish a very thank you to Assoc.Prof. Dr.Abdul
Halim B Zulkifli because of his precious guidance and help to accomplish this project
report. With all his experience and knowledge that he possessed, he teaches us to
understand clearly what is the solar dryer and back-up heater. His leadership as a
lecturer whose dedicate and high discipline makes him as a role model for us to do the
best in any field we entered. Thank again

Not to forget staff of Mechanical Engineering Workshop who gives all support
and help in using their facilities and material that we need to conduct all the
experiment. Also a very much thank you to Mr. Saripudin as a leader in mechanical
workshop. Mr. Rozi and Mr. Abu as staff in mechanical workshop. They give all the
co-operation. They give us all the important information that we really need to finish
this report. Although they all are busy with all their office work, they can spend a few
minutes entertain us with the information needed.

Thank you very much.



ABSTRACT

A direct type natural convection solar dryer and a simple biomass burner have
been combined to demonstrate a drying technology suitable for small-scale processors
of dried fruits and vegetable in non-electrified areas of developing countries. From a
series of evaluation trials of the system, the capacity of the dryer was found to be 2-3
kg of fresh pineapple arranged in a single layer of 0.01 m thick slices. During the
same trail, the drying efficiency of the solar component alone was found to be 20.8%.
Key features of the biomass burner were found to be the addition of thermal mass on
the upper surface, an internal baffle plate to lengthen the exhaust gas exit path.
Further modification to further improves the performance of both the solar and

biomass components of the dryer are suggested.



NATURAL CONVECTION SOLAR DRYER WITH BIOMASS BACK UP HEATER

INTRODUCTION

Compared to some other solar technologies, solar dryers continue to struggle
to gain acceptance by commercial product of dried products. The reasons for this are
complex and varied and depend on many factors. The Brace type solar dryer is one of
the few designs that have achieved some level of acceptance. (Buatsi, 1998; Brett el
al. 1996). The brace design is appealing, particularly to small-scale producers,
because it is easy and inexpensive to construct, simple to use and can produce a good
quality dried product under favorable climatic conditions. Another significant
advantage of the design is that, the airflow through the dryer is normally induced by
natural convection rather than by a fan. This means that the dryer can be used in areas
where electricity is not available.

One significant disadvantage of the dryer is that it is normally not used with
any form of back-up heating. For commercial producers, this factor limits their ability
to process a crop when the weather is poor. It also extends the drying time because
drying can only occur during the daytime when there is adequate solar radiation. This
not only limits production but also can result in an inferior product. For commercial
producers, the ability to process continuously with reliability is important to satisfy
their markets. A review of the literature indicates that there have few attempts to
overcome this limitation in simple natural convection solar dryers. One exception is
the dryer report by Bassey (1987), which used a sawdust burner to provide heat
during poor weather and at night. The sawdust burner was constructed as a separate
component, rather than being integrated with the drying cabinet.

Biomass, particularly fuel wood, is the most common source of energy in rural

areas of developing countries and provides unsustainable pressure is not placed on the



