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Analysis of insulation performance in various types inside natural convection solar dryers

by 3-D finite element method
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Abstract

This paper proposes a mathematical model of temperature inside natural convection solar dryers that performed in
a second-order partial difference equations. The simulation that was applied to the development 3-D finite element
method using MATLAB program displayed graphically of the natural convection solar dryers. To solve this time-dependent

system, a step-by-step numerical integration of the backward difference algorithm is applied. To compare used different
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3 types of insulation are Polyurethane, Polystyrene and Glass wool. Changing the type of insulation and analyze the

performance of insulation that affects the temperature distribution of food and natural convection solar dryers, It was

found that polyurethane insulation made the temperature of food is 64.92°C and natural convection solar dryers is

61.80 °C at the highest temperature compared with polystyrene insulation and glass wool insulation.
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Tnevhlufigamaiuszana 60 °C [1,5]
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tart 15 Min 20 Min

A 3D-ill3 element

A3Dill3 element A3DAl3 element

067 T T T T 30 BT T T T T 06T T T T T 30
04 038 03% 0.34 032 0.4 038 036 0.34 0.2 04 038 036 034 032
X (m) X (m) X (m)
25 Min 30 Min 35 Min
A3DAI3 element A3DAiI3 element A3D-3 element
65

08T T T T T 30
04 038 0.38 034 0.32 . 036 0.34 04 038 036 034 032
() (m) x(m)
40 Min 45 Min 50 Min
A 3D-fill3 element A 3D-fil3 element A 3D-ill3 element
= B5
i Gl

06T T . T . 30 6T T T

X (m) = X (m)

04 038 0.3 034 03 04 038 036 0.34 032 0.4 038 0.3 034 032

JUN 8 wansnseemvesgungiinielue1ms weiansanauiulewin

JUT 8 Aanan13nIzeivesgamnniiniglueims
Waniansanawiulowia Tnemvualiandeulusuiu
Winfiu 30°C aviuladngungivesenisaziiuiy

13889 9 NNIiEImMANTEUVR U UYANTUSE

W909%15 wazeMITIzdzauAINSeuRannIanT
LELARAB AN UMD UNS LA TINS¥TANIAIN
YouuUUsTINTIA uazaziingan1dzasiail 45 undi 4
gaumnnH 61.16 °C
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M50 3 wanINsEEFIUgiiadevetemsaelumney
NHIULFIDIARIVTANIANNSBULUUFTIUINF 1ilD
Wnganmieasda oy 1aan 45 Wil [1,5]

NANN53NaD9 gaungiiiadgvetomningly
(7 a 6
LANBUNSAULEIDARE (°C)
auulndgTin 64.92
aunulndalasu 61.38
auuleuia 61.16

NATNA 3 UAAINANITNTEAUAIUNYTLRRVDS
g1snslumeundukaseindyianiniuseu
WUUSTITUYF Lledngdan1ieasdid ad a0 45 U1l Lile

a

fansanaulndgivu auulnddlaiu uazawiuloun

)}

a

foaungiiovisiadeniniu 64.92 °C, 61.38 °C, uav
61.16 *C YINANITINABIUUADARADINUNANNITIINGIY

YDIANBUNSIUBLAIDITAE [1,5] ALLAIDUNSIY
wasefindlnenilufigumgiuszana 60 °C [1,5) uay
aansnesuIBmANaTiauIuiuA N SeuLsazyniinase
n1snsratgmivetetnisateluinieulaannan
AMNE1N1TalunISUNSAINSeU thermal diffusivity
(ar ) [8] Feaunnsdi (15)

o =— (15)

e o AIANNANNNSOLUANSENTANNSEY (MP/s)

NauNSA (15) Aaruanansalumsunsanusou
fiamsdnes p , ¢ waz & unAades Jeauruiu
AudouRinasiaunsnszatannudeutios wuindle
wfiwesvesauiuiuanuioudsuluasinailing
nsdraenldsuluiduiuy 91nn135199 1diein
Amnsiimes p , ¢ way k vesauuiuanudoui 3
il uwnuasluaunsfi 15 azldmannuananselunisuns
ANNFouraRwILnasTny awulnddlasusasauiu
Touia 911U 3.055 x 107 m?/s, 7.199x10" m%/s Lag

7.509x10" m?/s m1ud1du lagauiulndgTinutuiian

Anuansalunsuninufouiitosiian denalinisg
dremanuiounaglumeundsnuaseindvia
NWIAINTOURUUETINYIR Ldarusaa1emaIuTou
sonlutalavisedtawmesnlulives dwmalvinisnszane
fgumgivesemmaiefiansanauiulndgiinugegn

sosunduauiulndalesunazauiulowid auaisu [2]

8. dgu

unAuilddnwdsnisnssedgamgiaelum
BUNTNULEID MRS YTANIAIINTBULUUTITUYIF N3
dnavanameneuiiweslaussynaldislnluidaduud
WUU 38R fiiauituesdaelusunsy MATLAB Hadwsd

a o

lganuani1sdnaesmuinisidentdawiulndgsinurinli
n13nseareRguniingluemsianiifiu 64.92 °C
waznelumoundanukaieindviinninnnusounuy
sIuMATAYIAY 61.80 °C Beilgegn laTeuidiou
fuaurulndalaIunazauruloud 1losaine
arwannsnlunmsunsasouvesauulndyTimutud
Afesiian dsmalinisdramainuiousnaslumey
WA ULAI0 gy danIAINTouRUUSTITUYIA Ll
annsaaemanuieusenluinslaviedrawmeanlula
fiop Fsarnuanisiassiuasandeafundnnisvheu
YBUATBUNGINULAIDITRE [1,5] WAZLATBUNEIY

wasenfingdlnevialuiigaumgiiusean 60 °C [1,5]

AnRNIsuUIZTAA

a v

AId88vUAMAIAIYIIAINTTUIATRHR TALAY
Sdnnselind Aangdmnssumans urinedewmealulad
NITLADULNAINTEUASIULD @D 1UNNARDY LALSIUIY

ANntazaINluNsIveluaTadl
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