Sasmsal ousaan taun MIINTIEH QUMD IMTNINM TN UYD UM
Tulasvrainriia 42635 I luoadmuduuy 3 §@ (ANALYSIS OF FOOD
TEMPERATURE IN VARIOUS TYPE OF MICROWAVE OVEN BY 3-D FINITE
ELEMENT METHOD) 010158#1/5n1 - A¥omans19138 AINAY azeo,

136 ¥ith.

a a s J o o a J a
MNUNUTH unﬁumm‘umammmmmmammmaum"h/\lﬂmazqmﬁgumﬂimm
& 1 v Jd . . . . v o A
TuTnsn c}fmamagiugﬂmamumsaqwuﬁﬂaEJ (partial differential equation) dUAUNTDY

o Y a S Y ) Yas Ia A 4 Aaa A o dgl 9
mimamwamaﬂauwamaﬁ@ﬂizqﬂmgl,mﬁ"lwllumaamummu 3 U NWAUIVURAIY

v
1 =

Tisunsu MATLAB wieuudaswaniensiinvesmiauin lWihniinadeguuginnaiu
a Ja A J I a a o
molualulasnd 35 I luigadwudidluismsudaunmaddaslugdunuauns
o 21 Ay Yo A o Y Y a 1 ¥ = q9
pyiusgosn lasuanuionlumsiunlgluanumesdndmnssediandeung sawdald
o 2 a a Ia a 4
Tunissraeawanisnsznredrvesauin ldhazguvgi 35 W luisadmudause
< s o a J
udlymeaumsudnnaandsinglunnusiaesguugiveualulasni Taeldszgndlsy
1 9 [ d'd? [ a a c’dy Y o J ax J
msdszananwnufounasnvauiyuiunal Imerdwusi lailse Teaiveads 1 lui
a Aa 4 an o 1 {
saawuanuy 3 54 nldlunmsdnnamanudeunislualuTasnd Tasiim lulasn
o 44 b N o o 4
wauianud 2,450 MHz Tuen luTasnvliivethaauniGenduuniinsou (magnetron) AAY
da’ o o & 9 o A Yo A a o
taggniimauianauldinszaienam Tuenavesornsie lasuaau luTasnWazimamsdu
o Y a yJ a A o'dy 1 a L4 o
mldiRanudon TasIneiwusivzuiimsimsigigduoumsiauvesalulasm
S 1 A = = o a
poniunuunumyurazou hivyu menlssumaunsnszaearvesgungiineluems

a

a 4 o 1 o 4 { 1 [l @
53“5\1ﬂ’]3')£ﬂ5’]3ﬁEﬂ!LUUﬂWujuﬂl@Qﬂﬂu1ﬂﬁuﬁﬁqwaﬂﬂﬂ15lelsl,1fIﬁﬂ1’J$ﬂ\3ﬁ3Gll'ﬂ\iqmﬁﬂil

U

A A o =

I ¥ans sy llih AU HUNANY

A A oA

= =1 =
1nsANH 2558 A8UYD19150NUTAW




ISSARAPORN AMORNSAWATWATTANA : ANALY SIS OF FOOD
TEMPERATURE IN VARIOUS TY PE OF MICROWAVE OVEN BY 3-D
FINITE ELEMENT METHOD. THESISADVISOR : ASST. PROF. PADEJ

PAO-LA-OR, Ph.D., 136 PP.
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3-D FINITE ELEMENT METHOD

This thesis proposed mathematical model of electric field and temperature in
microwave oven. The model shown in second-order partia differential equation. The
simulation applied 3-D finite element method, which develops in programming of
MATLAB, and can be shown the result of electric field that affect temperature in
microwave oven. Finite Element Method is one among popular numerical methods
that is able to handle partial differential equation in various forms. At present, the
finite element method has been widely applied in most engineering fields. Even for
problems of electric field and temperature distribution, the finite element method is
able to estimate solution of Maxwell’s equations which appeared in temperature
model of microwave oven. To solve this time-dependent system, a step-by-step
numerica integration of the backward difference algorithm is applied. This thesis
utilizes the advantages of the 3-D finite element method for handling the heat
caculation in microwave oven. Microwave oven which work at 2,450 MHz of
frequency. In microwave oven has waveguide that called “Magnetron”. The
magnetron will be blown wave spread around in microwave oven. Molecule of foods

have got the microwave will be vibrated into heat. This thesis will be divided the



analysis of microwave condition to rotating and non-rotating for compared the
distribution of temperature in food, and the analysis of number of waveguide affect to

steady-state temperature.
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