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Abstract: The heat pump drying characteristics and mathematical modeling of fresh Chinese yam were studied. The effects of different
factors such as the temperature and thickness of yam<on heat pump drying characteristics were investigated. M oreover, the obtained
experimental data were processed usingthe SAS 8.0 software for mathematical modeling, and aheat pump drying curve and adrying rate curve
were obtained. When the temperature was higher and the slice thickness was smaller, the drying speed was faster, and the drying time of Chinese
yam was shorter. The drying rate was significantly affected by the temperature, but less affected by the slice thickness. The heat pump drying
model for Chinese yam was in good agreement with the Page model. There was a good agreement between the predicted and experimental
values, indicating that this model can describe and predict the moisture dy namics of Chinese yam during heat pump drying process. The quality
of heat pump dryingproducts was compared with that of hat air dryingproduds. Chinese yam dried by the heat pump showed good rehydration
behavior, with a milky white color and agood sensory quality.
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Fig.1Drying curvesof Chinese yam dried by the heat pump at
different temperatures
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Fig.2 Changesin thedrying rate of Chinese yam dried by the
heat pump at different temperatures
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Fig.3 Drying curvesof Chinese yam dried by the heat pump for
different slice thicknesses
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slice thickness of 5 mm
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Table 1 Regression equations and correlation coefficients

In(-INMR)-Int InMR-t
FKF 5 5
B3 7542 AKX FEHR =3 54 X AEHZR
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HH ] 5~ %] 8 W] AT h R 450 KA n il XL
FE (T, C) MR (P, mm) LR A,
B KA n o ERSH . Frbi B T, P X KR
n I, ¥ K fn5 T, PRIBRECCRFRE—IX
Jite:

K=b-+b:T+hP

n=c-+ciT+cP

M SAS8.0 GritifFiedT AbFE, X sede HE U
H 2, ARG AR TG TT R &5 E R

o WA LZRET AN

In(-INMR) = In(-0.009604+-0.0046 74T -0.024567P)
+(1.28535-0.00289T+0.0111P)Int
2.2.2 iAFHALRGAEA IE

e B el AR R 5 S B (AL A HERR R, B EX
SR I — AR A TR, SIS TR
55 C. VIFEES5 mm. H Page J7FefE Fib&&F R
BEAT TN, TRME S92 E WK 9. Page TifEHIZk 5
LI EEE AN A, AEREEZ] MR (1) T E 550 (E AR

215



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

Xt ZE CREXHmZE = [ - T E )RR 28T
5%, B Page 75 FEELIERA SRNL 1 1L 253 A
AT DA 2 FE A o

1.2

08 a4 b
: FR A
» —m— i
= (&
n4ar
2
iy
2 4 6 ] 10 12

4] / b
9 FIREFRAUGIT L

Fig.9 Test curve for a mathematical model of drying
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