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Pasmatuiindisnen (LduRUgUdna1d 2.5 cm 817 10.4 cm) uazidandig (w1 0.5 cm
Af19 4.7 cm 817 7.8 cm) lawanAuanuFNAUSVEIFUNNT Nu = h X/K = N(Ra)"
Wadasfi N waz n wldannisiiassiaun1In1Inanesdodn 91Nn1INAaaINLIn
néronoNLastianFi9T A aNLT AN NI FORLUUTIINTIE LaRLINARY 3.463
war 3.559 W/m?°C awdey lapdi N dmsundrovenuazifiensiaeiiensiaty 1.000
Wz 1.000 &% n §IRIUNIIBRANLATLHENTAUNTAILYINNL 0.253 way 0.274 @N81AU
fien Pr WAy 0.697 usz 6.227x107 < Gr < 6.139%10°
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Abstract
This research was an attempt to estimate the natural convective heat transfer coefficient
of Cavendish Banana (diameter of 2.5 cm, lengh of 10.4 c¢m) and Taro (depth of 0.5 cm,
with of 4.7 cm, Lengh of 7.8 cm) in open sun drying conditions. The convective heat transfer
coefficient was determined by Nu = h X/K = N (Ra)" equation. Values of the constant, N and
n were obtained by linear regression analysis. The results showed that the natural convective
heat transfer coefficients of Cavendish Banana and Taro was 3.463 and 3.559 W/m”°C, when
N for Cavendish Banana and Taro were found to be 1.000 and 1.000, respectively, while
n were found to be 0.253 and 0.274, for Cavendish Banana and Taro, respectively,
at Pr = 0.697 and 6.227x10" < Gr < 6.139x10°.

Keywords: Convective Heat Transfer Coefficient, Agricultural Product, Dehydration



NsansuUMBNeNdensunsunsdlscu (andndnenmaasiainalulag) UA 10 adui 20 nsnOAY - SuoAy 2561

uniin

miviuiks (Dehydration) vasiaqvitle
lagandumstiiolounnusau (Heat Transfer)
VlﬂéTai’a@ﬂﬁﬂmu%m:mﬂaaﬂ Feanaifinan
M1IWIANITBN (Convection) MIUIANTOU
(Conduction) WAzNITUNIIRAIINTAU
(Radiation) M3 0ONIHAN IR NA N U
TurumIsanuuuLszTRavesnIuEY [1]
ﬁy'aﬁmw‘i”amzmuIau;jﬁwaﬁa@; (NI
anufan) esmmoihfiiaudmslandeld
{Tammlu‘?a@;(mﬁﬁwmw%au)Lﬁmﬁummﬁu
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Transfer) asdutunaln 2 Snwme de ns
mﬁlau{ﬁUmaﬁﬂui’a@;tﬁaamnﬂﬁﬂmﬂlu
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01me sanm3lnavasermenaziuiiinzes
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fedTafigdyvatoUsznisiuandiafiu
wazusuifiawzvasisquaaciia [2-3] it
nsfin1saaanadudisnisarnuanlagass
AFNUIzANTNINIANTEULLLTITN TG
(Convective Heat Transfer Coefficient, hc)
HuddTanilfigdydauivadestunmilna
uuﬁyuﬂﬁa@lLLazé'uﬁufﬁ'uwwﬂﬁmaﬂ%ﬁﬁ
1w Lsdluaanuiuas (Reynolds Number,
Re) wiualfiatuiuas (Prandtl Number, Pr)
unzisLTaawNLLE3 (Nusselt Number, Nu)
ﬁn"lﬂ;jmﬁmsw:ﬁﬁﬂwm:mﬂmuuﬁuﬁa
JudwnslwawuusuiSey (Laminar Flow)
weuuuilutlu (Turbulent Flow) I &9 Mani
et al. [4] lénaaasriuisdsmonisainuis
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AMNTAULLLTITNTG WudnendulsEing
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26.25 W/m2°C Twumiefi Anwar and Tiwari
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WAz 9.62 W/m? °C aN&IeU TINDINIW
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PUALFURIUGUS 73.10 mm ATUAU
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N uaz n Wity 1.818 uag 0.245 aus1au
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fivwn 16.70 mm tied N uaz n winfu
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wuufuazlifdfdsian Fenudn sudantan
Aarnuuuludfisudarqulszansnisw
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W smIENNy (9) L'ﬁmuﬁugmmuawmi
\ LAY (Linear Equation) Wuin tlailisw
n31NseniNean In(Ra) waz In(M /Z)

ev

azl@autu (Slope) vaINTIHIFUATILTINAL
n WacA19AAaLn% Y (Y-Intercept) L¥inny
InN lagadogui@n19anen Wy adsaInIe
‘J v 1 v o
FydsznaualIua1nINTauiniwie (C)

C=9992+0.1434T _ +1.101x107*7T> —6.7581x107° 7>

avg avg

K =2.440x1072 +7.673x10°T

avg

p=35344/T,, +273.15)

Vg

1=1.718x107° +4.620x107°T

avg

P(T) =exp(25.317—-5144/(T,, +273.15))

Vg

L=3.1615x10°(1-7.6166x107T, )
B=1/T,,, +273.15)

Tpe =T +Ty)/2
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Thermocouple
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@ﬁ']LL%mﬁ"@qm%QﬁLL@ia:@muumLmsaLmﬁu
3.4 cm) ﬁwm%‘aaﬁwﬁﬂqm%gﬁ (Digital
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LLa:Lﬁaﬂﬁajaaag’iu'ﬁ'swaaﬁmwmiauuﬁa
a9 (Constant Drying Rate) &aaafadny
N1INARBIANNUARITIVEY Mani et al. [4]
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Tiwari (1998) [6] msﬁmﬁaw‘%ﬂ"ﬁmyf
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139N 1 ﬁaﬁaNami‘mﬂaaaﬁm%umsﬁmﬁwaaﬂﬁ'swawﬁmmmmﬁwma

Time (min) TA‘ e (°c) Tm, e (°c) RH e (%) Weight e (g) Mev, e (g)
0 28.3+1.5 27.8+1.0 69.3+3.1 465.5+38.5 -
60 37.7+1.5 32.3+2.0 62.7+2.3 411.4+36.8 54.1+1.6
120 38.3+2.1 33.3+1.7 58.7+2.5 368.1+31.4 43.3+0.4
180 39.8+1.8 33.4+1.7 56.3+3.1 338.2+34.2 29.9+2.6
240 36.0+3.5 32.4+1.7 55.0+3.6 303.7+37.8 34.5+6.5
300 35.7+4.5 33.6+3.6 55.0+5.6 277.3+39.8 26.4+1.8
360 33.7+1.2 31.7+1.7 67.0+3.2 245.6+31.9 31.7+5.2

@3N 2 ToyaHaMINABIFIMILNIIURITLHaNFINNANULUTTTNTG

Time (min) TA’ g (‘c) TM’ g (c) RH e (%) Weight e (8 Mev’ e (8)
0 33.0+1.7 33.7+0.3 60.0+3.6 428.3+12.4 -
60 36.7+1.9 36.3+0.1 47.5+5.7 385.4+10.6 42.9+4.2
120 34.6+2.5 36.0+0.5 54.5+4.7 334.7+9.3 50.7+6.5
180 35.5+3.4 36.9+0.5 44.5+3.7 302.2+8.1 32.5+4.1
240 37.3+1.4 37.4+0.1 50.0+7.4 251.8+5.5 50.4+5.3
300 37.3+0.6 36.5+0.5 45.9+6.7 229.1+5.3 22.7+2.2
360 36.7+1.2 37.5+0.5 41.2+4.3 189.7+6.8 39.4+2.9
500
b
4
400 |
i y=-0.5907x + 450.58
[ R2=0,9858
& 300 1
= - y=-0.6615x +422.10 R
2 [ R2=0.9931
3 200 + s
100 |
[ OBanana A Taro
0 [ 1 1 L 1 1 : 1 1 1 1 1 : L 1 1 L 1

Dehydration time (s)

NN 2 MaUfonilasinrinvaInaILRaNLAZHENFTNIITTHINININLULTITNTNG
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S 0 N
= 401 I
E i : .

30 | . : .

2-0 L L L T L L T L L L

17.0 18.0 19.0 20.0
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~ v o €a W ' o o o @ a a
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AANLUUTITUTNG
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