MR BRI

E TR BB WU R TR AR BRI

Eg4E, S50, ENE, K
(ThAE R F RS A TSR, FHi&ra 471003)

WE: A=Ak TREATARLEZ SRR ETAER, Bk, IR KR8 SR T HE /. 54T
IRBAAR L, FORA R TIRT T 4 TIRI M A fiehe, Bl THRFLAT = oagid b, MBS A TIRISBG RIS EINZHA LR, £
ARG TN FRRidAZ 095 H £ X T2, sbol, B ATE AT TAOEA TidA2 094 B AR AR B AL B R T T A F 5K
R BOCRE G B, HAEIISE RARR L IR, KBt KB WA AATART G BB AT AN L, 15 & B AL IR
B FAART S8 oK 4 0 = 54T, (RS ak L A 430 i ) a4 A A AR AR T i AR A AT T HARREIR A,
BT G B EROR R TRIRINIE, ROAH BT A4 M e ok & TR 2t AR ST AR B oA SEATRUE A 69

KEER: GBS, BORARTER, BRAER, B Adsis

M EES: 1673-9078(2016)6-177-182

Modern Food Science and Technology 2016, Vol.32, No.6

DOI: 10.13982/j.mfst.1673-9078.2016.6.028

Simulation of Heat and Mass Transfer During Microwave Freeze Drying

of White Mushrooms Based on Dielectric Property
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Abstract: Vacuum freeze drying technology is often used to produce high quality dried white mushrooms, but its disadvantages of high
energy consumption and long drying time limit its application. Compared with‘conventional freeze drying technology, microwave freeze drying
can greatly save drying time and energy consumption, while retaining the characteristics of the freeze dried products. The process of heat and
mass transfer during microwave freeze drying is very complicated, and the precise prediction of the heat and mass transfer is important for
control of the drying process. In addition, international and domestic reports on the simulation of heat and mass transfer during microwave
freeze drying have not considered that a material’s dielectricloss factor can lead to variation in microwave absorption ability, resulting in
imprecise simulation results. In this study; a vector network analyzer was used to determine the dielectric properties of the mushrooms and a
regression equation of dielectric loss factor versus temperature and moisture content was generated. Based on the dielectric property, a numerical
simulation of heat and mass transfer during microwave freeze drying was carried out using a commonly used sublimation-condensation model,
and was experimentally verified by-conducting microwave freeze drying on white mushrooms. The results show that the simulation of heat and
mass transfer based.on dielectric property can precisely predict the temperature distribution of the samples during microwave freeze drying.
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Fig.1 Physical model of sublimation-condensation
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Table 1 Dielectric loss factor of white mushroom slices with different moisture content under different temperatures at 2450 MHz

BEIC
BIRE%
20 10 0 -10 -20
935 26.74640.426  24.59430.824  26.32440.364  9.52840.294  10.412+0.686
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Table 2 Test table of regression equation coefficients

RIBFTETR t14 BEKF
X, 3.43750 0.01
X, 2.37528 0.1
X2 3.88934 0.01
X Xa 1.04468 R
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Table 1 Thermophysical data of white mushrooms

B 5 HIEREEK $ix 3R
Tk pe G 2090 JkgK) [11]
NEE Pi 913 kg/m®  [11]
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