Faculty of Engineering

DESIGN ENHANCEMENT ON SOLAR TUMBLE DRYER WITH
BIOMASS BACK-UP HEATER FOR PEPPER DRYING

Ong Tean Wee

Bachelor of Engineering with Honours
(Mechanical Engineering and Manufacturing Systems)
2005
TJ
810
058
2005



E",ﬁ Ral.:,

UNIVERSITY MALAYSIA SARAWAK

BORANG PENGESAHAN STATUS TESIS

Judul: DESIGN ENHANCEMENT ON SOLAR TUMBLE DRYER WITH

BIOMASS BACK-UP HEATER FOR PEPPER DRYING

SESI PENGAJIAN: 2001-2005

Saya ONG TEAN WEE
(HURUF BESAR)

mengaku membenarkan tesis * ini disimpan di Pusat Khidmat Maklumat Akademik,
Universiti Malaysia Sarawak dengan syarat-syarat kegunaan seperti berikut:

p—

Tesis adalah hakmilik Universiti Malaysia Sarawak.

5 Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat
salinan untuk tujuan pengajian sahaja.
3 Membuat pendigitan untuk membanguankan Pangkalan Data Kandungan Tempatan.
4. Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat
salinan tesis ini sebagai bahan pertukaran antara institusi pengajian tinggi.
5. ** Sila tandakan (V) di kotak yang berkenaan.
SULIT

(Mengandungi maklumat yand berdarjah keselamatan atau kepentingan Malaysia
seperti yang termaktub di dalam AKTA RAHSIA RASMI 1972).

TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan oleh organisasi/badan

mana penyelidikan dijalankan).

TIDAK TERHAD
(TANDATANGAN PENULIS) (TA‘NQ_IANGAN PENYELIA)
Alamat tetap: 53, Taman Berjaya, En. A.Rahim Md. Amin
Jalan Pegawai, 05050 Alor Setar, (Nama penyelia)
Kedah Darul Aman.

Tarikh: © [Y[2008 | Tarikh: \L/7,/0 &r—\

CATATAN * Tesis dimaksudkan sebagai tesis bagi ljazah Doktor Falsafah, Sarjana dan Sarjana Muda
** Jika tesis ini SULIT dan TERHAD, sila lampirkan surat daripada pihak berkuasa/organisasi

berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai
SULIT dan TERHAD.



APPROVAL SHEET

This project report attached here, entitled “Design Enhancement On Solar Tumble
Dryer With Biomass Back-up Heater For Pepper Drying” prepared and submitted by
Ong Tean Wee matrix number 7015 as a partial fulfillment of the requirement for
Bachelor of Engineering with Honours in Mechanical and Manufacturing System is

hereby read and approval by:

Date:

Mr. A. Rahim Md. Amin
Project Supervisor
Faculty of Engineering

University Malaysia Sarawak



pusat Khidmat Maklumat Akademfk
UNIVERSTTI MALAYSIA SARAWAK
: a SarETIEm

DESIGN ENHANCEMENT ON SOLAR
TUMBLE DRYER WITH BIOMASS BACK-

UP HEATER FOR PEPPER DRYING

P.KHIDMAT MAKLUMAT AKADEMIK
UNIMAS

IR

1000132382

ONG TEAN WEE

Report Submitted To
Faculty of Engineering
University Malaysia Sarawak (UNIMAS)
As To Full Fill One of the Requirements of Bachelor Degree Program
Mechanical Engineering and Manufacturing System



DEDICATION

Without support and encourage from my lecturer, colleagues, friends, family and my
loving wife Ms See Hooi San who has given me much more than can be put into

word. I could not finish my thesis easily. Thank you all.

ii



APPRECIATION

First of all, I would like to express my sincere gratitude and appreciation to
my project supervisor, Mr. A. Rahim Md. Amin for his excellent patience, careful

supervision and encouragement rendered to me in preceding my final year project

successfully.

Not forgetting is the lab technician, especially Mr. Ryhier and Mr. Masri for
the commitment to serve our need in term of equipment and the technique of using

the using the lab equipment.

I would like to take this opportunity to thank my house mate Mr. Lee Chee

Hooi and Mr. Chieng Yew Kai for providing useful information during developing

my final year project.

Finally, I also would like to show great gratitude to my family, my wife and

friends for their understanding encouragement and support over the years of my

candidature.

Ong Tean Wee

Faculty of Engineering

iii



ABSTRACT

This project is carry out to enhance the performance of existing solar tumble dryer
for pepper drying which had been carried out by the previous student from faculty
engineering in program mechanical engineering and manufacturing system of
University Malaysia Sarawak. The scope of studies and research were concentrated
in the continuous drying operation by using biomass heater as a back-up during the
poor weather condition and in night time. The effectiveness of adopting this idea
into the existing solar tumble dryer will be measured on how fast the fresh pepper
can be dried as conipare to open drying method. AutoCAD2004 software was used
as a drawing tool to design the prototype of biomass back-up heater. The fabrication
of prototype for the biomass back-up heater will refer to the requirement of the
existing size of the solar tumble dryer in order to carry out the experiment. The
biomass back-up heater will be improved step-by-step after each experiment which
had carried out. The main concern on the biomass back-up heater was the type of
fuel wood used, the requirement of temperature and humidity from the biomass
back-up heater. Experiment will also test the whole system of combination of the
existing solar tumble dryer and biomass back-up heater regarding on the required
temperature and humidity for the whole drying system. Result from the experiment
showed biomass back-up heater can shorten the drying time and the process can be

carried out in any weather condition.
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ABSTRAK

Project ini dijalankan untuk meningkatkan keberkesanan pada pengering lada solar
yang telah direkabentuk oleh pelajar lepasan dari fakulti kejuruteraan dalam
program mekanikal and sistem pembuatan di Universiti Malaysia Sarawak. Skop
kajian ini adalah lebih menumpu perhatian kepada operasi pengeringan yang
berterusan dengan menggunakan pemanas biomas sebagai pendorong pemanasan
semasa cuaca buruk dan pada waktu malam. Keberkesanan menggunakan idea ini
akan ditentukan dengan menilai kecepatan lada dikeringkan berbanding kepada
pengeringan secara terbuka. AutoCAD2004 digunakan sebagai alat melukis untuk
merekabentuk mesin pemanas biomas tambahan. Mesin ini dibuat berpandukan
kehendakan asas pada mesin pengering solar yang sediakala supaya esperimen dapat
dijalankan semasa cantuman kedua-dua mesin. Mesin pemanas biomas akan
diperbaiki sedikit demi sedikit berpandukan esperimen yang telah dijalankan.
Tempat yang perlu memberi perhatian adalah berkaitan dengan bahan pembakaran
yang digunakan, suhu dan kelembapan yang dikehendaki dari mesin pamanas
biomas. Selain itu, beberapa esperimen juga dijalankan pada seluruh sistem
pengeringan dimana sistem itu adalah cantuman daripada mesin pemanas biomas
dengan mesin pengering solar yang sediakala untuk menentukan suhu dan
kelembapan yang dikehendaki. Daripada esperimen yang telah dijalankan, hasil
menunjukan bahawa percantuman ini dapat memendekkan masa pengeringan lada

walau dalam apa-apa keadaan cuaca.
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