240133

= cslvdr.v ¢ A A 'd N A
mAiiiagseasdmolinszinisnszaivarvesadn lulasiavlvuia 2.45
GHz dwSunie WINSs (Usparagus officinalis var. alilis L) fausandouiljagn Tuussy
w " ] @ o o
St Iwd Insiau nie lddssluussysunigniasenszurumsigegn laoldd In s
= o ar A
YUIA 30x30x20 FHUALNAT (ﬂ”.fN x 817 x Q9) m:imammsﬂiz%wmmmmul’!ﬂmnﬂ"lﬁ'
o =1 = A o ow 4 y o [
Pszgnaldszifionisms W luvduina nasaunsuundia efwaammauiy i
moludlulasn udawasarii 1din1deglumoenvosgungiilagldaumanisaiom
W Yo oA A a Y v
anudeulasmsl#ismsmadnduilouFana msasisasuanugndesves lsunsnla
= = v = ' g o oA 1 3 ar 3 ar
namswSouioumgungiivesnie lddish 1dnnndesiunmanuisundimsnaaey
] 4
afumgamgindna1dnniines ndennmiusaiddnuimsnsznedavesnnuiounn
a ar ¢ gt r or
msulasulasussyduindoudjegndaelulason wanisnaaosnui MInTENIvAIvDe
Iy ' 9 (o S ad Y w Ay ¥ Y w
anudouveante IS luussadadi Ind Insfidulianudeandesiuwai ldnnndesiy
o a ' v o o o=t 1 e & o
aMnwanuiou minsznvgangivesnie 0T luyssyduatiany liaduaue dall
gungieglugiersening 28083 75.6 sswaided ainmssaesmsnldoud ladinanin
w & A ot o Vooar a 1
Yo9us TN namsanlszneumsgardedana () hdu 16 (IndiRssduaivns
v v F ]
v lid5) i ldmsnsgnedvesguugiiiinnuaitauemnUunas I 0y wanA IRy
o i w1 1w = a1 ar o"
yosgunnilane 3.5 osrnardod iomouniua ¢ vy 0.003 (IndiRsedumussyiae In
E »
Alnsdiaw) amdded idinaueuuinalumsidfulgsanzmisiianuieuvesndu
at ar o & v 3 ¥
Tulasnnazmswannussadasivesomsdysgnaess s lunsaamlsiielumnaaes

@ = kY
niagesela



240133

This thesis dealt with the analysis of 2.45 GHz microwave (MW) distribution for
ready-to-cook fresh-cut asparagus (Asparagus officinalis var. altilis 1.) in polypropylene (PP)
packa.ging. Pre-packed asparagus was simulated for cooking process inside a domestic microwave
oven with size of 30x30x20 centimeters (w x 1 x h). The MW heating process simulation applied
finite integral method and Maxwell’s equations to solve an E-field inside microwave cavity. The
E-field was further converted into temperature mapping based on heat transfer equations using
finite different time domain. Validation was performed by comparing the simulated data and
actual temperatures of MW asparagus captured on thermal imaging camera. Then heat
distribution with the modified propertics of microwavable packaging for asparagus was studied.
The result indicated that simulated temperature mapping of asparagus on a regular PP packaging
agreed with thermal images. Temperature distribution of MW-heated asparagus was not uniform
within a range between 75.6 and 28.0°C. From simulation, the modified microwavable package
with diclectric loss (€ " ), of 16 (similar to € " of asparagus) helped improve heating uniformity,
resulting in the mean temperature difference between hot and cold spots of 3.5°C compared to
packaging with € " of 0.003 (similar to € " of regular PP packaging). This work provided
guidelines to modify the MW cooking conditions and the microwavable packaging which can

minimize experimental cost for ready-to-cook foods.





