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Numerical Simulation of Temperature

Profiles during Convective Drying of Potato

MIAO Li-hua, FAN Xiao-ping, HU Xiao-lu, XIANG Hong, ZHOU Jia-hua
(College of Food Science, South China Agricultural University, Guangzhou 510642, China)
Abstract: According to the physical changes of potato sample occurred inthe process of convedtivedrying, on the base of Fick’s second

law and Fourier’s equation, mathematical model and geometric physical model were'set up in the process of heat and mass transfer during

convective drying. Transient temperature profiles and influencing factors of internal potato were calculated by utilising the finite element

numerical simulation method. At last, comparison of experimental data against numerical simulation representative results designed in

convective dryinghas shown a very good agreement, imp lyingthat the model can be used to predict transient temperature profilesin potato.

Key words: convective drying; potato; mathematical model; temperature distribution; numerical simulation

A SRR S — AN IR AL B AR
BEE TRIRRE BT r, PE NAEA B b = R R
T, VPRI B THErs 187078 RV A SN
BREE, A EBIE 73 B R T 2K B2 A AL i
R S EHSE R REA #OK - 1 AR, TR
X RH Tt 2 sl B 2Bl R F 0l i) g
JFUR Y G b FE BB AL R, o T T e A
YRk S R AR EE 434 A LR . AR,

T8 T A2 SR XA TR R Rk P R EE )
AT AT HE, - SRFH AR 1 530 B 2 AR kL
T, M LM BDC N & AT AR T
YR TERERE R AR, E. SIEAERRE
e B, e A M TN e A2 b e} R RIS
MY, SRR NRYPEH R g R AL, ﬁtﬁc
PR L2, B H SR B BT RIS BRte 5

Wi EHER: 2012-07-18

B EREANEESTE (31201401)

e B (1987-), B, s E, MsTh ER R ST EE
BIREE: SEhF (1981-), 5B, L, HIF, ARAEIR=HERMTE
EHNESHEA

42

AR, —UERFANRABU TESKR 5. B
T RGN UL, FERF T T AL AR 1A
¥, 1 Doymazl ZEA . i) [ 2T 2RIy T HUREH 8
N TEEARAY , S, Janjai 1T T 75 BT R 1)
THEATR TR, RN TR R R T T T
Mol o AARHR T AT ARG BRI FO6 5, ST
T AR T TR TR S A R
Stefano Curcio BN THHE N GER N FR TR
A, SRR SRR A A T TR, 2

A A0 Joykumar S. N S5 T 4 O it 72
HH (1 P TR AR RFAE , T2 B0 AT T K B AR AL
SR, H AT s R RHE A AR Hi ) 1 EUE
BT o RSP YRR Foxt 5, fiE
FEXT I B R A I 2 P AR Ak, ST BERA
Jii AL R B IR DL TR R4
JUMTHIRRREAL, 76 ERl b, R A BRIC U ALy
BT LG IR PR AT s R A PR IR R e
H g PR b T 07 FLA0, T BUE B R R
PESE AT SLIRIRIE .



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.1

1 YRR

AHF T A — R IR ORI 7 R, K
TR AR T g rpO A B AL, Wi 1a frs. 3
W, TR RSE: 60 cm () >60 cm (5)>140 cm (=),
T EPRERSF: 4om (K)Rem (B4R, WIHAS/KEN
80%. AIEEEERINE, ACEAETRAS
ORI NI BES TRE S, SRR 4 LT B
RN 1b B (ST BRGNS AL) -

;f.ff//‘““ffT“““'

@QMATHRAATER (b)4r 22 AEA
E 1 MRTERGETEEREYIERE

Fig.1 Conwective drying system schematic and physical model
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Fig.2 Potato sample center section coordinates schematic
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Fig.3 Internal temperature profile inconvective drying system
at time of 18000s
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Fig.4 Temperature developingwithinthe potato.samplein OA
radial direction at different drying time
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Fig.5 Temperature developingwithinthe potato sample points
in axial direction at different drying time
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Fig.6 Affect of hot air rate on potato sample average
temperature
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Fig.8 Comparison between model predictionsand experimental

data at moisture content and temperature developing
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