UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

SOLVING TEMPERATURE OF MICROWAVE
HEATING FOR MOIST FOODSTUFFS BY USING
DECOMPOSITION METHOD

FATIN ALIA NABIHAH BINTI MOHAMMAD
2015832608 DI1CS2496E
MUNIRAH BINTI AZMI
2015278886 DI1CS2496E

NOR FATIHAH BINTI MOHD SHARIPUDIN
2015872776 DI1CS2496E

Report submitted in partial fulfillment of the requirement
for the degree of
Bachelor of Science (Hons.) Mathematics
Center of Mathematics Studies
Faculty of Computer and Mathematical Sciences

JULY 2017



ACKNOWLEDGEMENTS

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL

Firstly, we are grateful to Allah S.W.T for giving us the strength to complete this project
successfully.

We would like to offer our thanks to our Faculty of Computer Science and Mathematics
for giving us a chance to involve in this research and finish such an interesting project report.

We are very thankful to our supervisor Puan Nur Elini Jauhari for the interest taken by her
in the fulfillment of this report. She has been a constant source of motivation and awesome help
to us. Her valuable advices guideline and information of subject helped us in immensely.

We are extremely appreciate to our respected lecturers, Puan Wan Roslini Wan Yusuff, Cik
Farahanie F'auzi, and others lectures who have been helped us to finish this report. We are also
thankful to our friends and families who gave us moral support, a conductive work environment

and the much needed inspiration to finish up the project in time.

it



TABLE OF CONTENTS

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

ABSTRACT
1 INTRODUCTION

1.1 Research Backgroud
1.2 Problem Statement
1.3 Research Objective
1.4 Significant Of Project
1.5 Scope Of Project

2  LITERATURE REVIEW
3 METHODOLOGY

31 Derivation of Helmholtz equation to Heat equation
3.2 Solve the heat equation analytically
33 Data Collection

4  IMPLEMENTATION
5  RESULTS AND DISCUSSION

6  CONCLUSIONS AND RECOMMENDATIONS

REFERENCES

il

ii

iii

iv

vi

10

34

35

36



ABSTRACT

The development of science and engineering are related with the mathematics and math-
ematicians. This relationship especially prominent in the case of electromagnetic theory and
microwave engineering. This research study about how to find a temperature profile for a moist
foodstuff in a microwave heating. This temperature is derived from Lambert Law and Maxwell
Equation. This research use decomposition method in order to solve the equation temperature
profile which is involve orthogonal series expansion. This research show the graph of tempera-
ture profile for a moist foodstuffs based on Lambert’s Law approximation which is it is a best

approximation according to the other researcher.
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1 INTRODUCTION

A microwave oven is a kitchen apparatus that warms and cooks food by presenting it to mi-
crowave radiation in the electromagnetic range. The process of dielectric heating is where the
induces polar molecules in the food to pivot and produce thermal energy. Nowadays, with the
creation of the microwave and with the acceptance of fast food restaurants in the society, food
has turned out to be more less demanding to get ready than ever. In addition, On food prepara-
tion, time and vitality can be saved. No one can deny that the microwave oven helps save time
on food preparation. In this way, the microwave oven is important because family members can
spend less time in the kitchen and more time in living room. The microwave oven spares time
for families as well as for the service business. In such a quick paced world, individuals require
all the more quick service and fast dinners. Without the handy part of microwave oven, nothing
from what was just mentioned should be possible. Time, cash and vitality have been spared;

our general public is profiting more by the modern use of microwave oven.

1.1 Research Backgroud

Microwave heating is very famous in the food industries as well as in home and workplace to
warm up foodstuffs shortly (Hossan & Dutta (2012)). The food industry is the biggest user of
microwave energy, where it can be employed for cooking, thawing, tempering, drying, freeze-
drying and sterilization, baking, heating and re-heating (Cui et al. (2004)). Compared to con-
ventional hot air drying, microwave drying is rapid, more uniform and energy efficient also,
the benefit of microwave drying include space saving and energy efficiency, since most of the
electromagnetic energy is converted into heat and also the advantage of microwave application

for drying is internal heat generation (Haghi & Amanifard (2008)).

For the rectangular wavelength of microwaves used in cooking, the difference in the tem-





