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Abstract Currently, given the rapid development in food industries, food quick-freezing provides high food quality and receives extensive
attention. In the review, the principle of food freezing was introduced, and food quality differences between the quick-freezing process and
slow-freezing process were compared. Additionally, traditional and new methods of food quick-freezing including pressure assisted freez-
ing, electric assisted freezing, and magnetic assisted freezing were classified to examine the status and development tendency. Further-

more , the emerging methods exhibit immense application prospects from the food quality and energy consumption perspectives. The simpli-

fied methods were summarized in the simulation process to optimize the freezing process and guide experimental studies.
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Tab.1 Comparison of the slow freezing and

the quick freezing
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Fig.1 The process of freezing
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Fig. 2 The classification of the freezing methods
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Tab. 2 Comparison of the different freezing methods
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Fig. 3 Classification of the assisted freezing methods
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Tab. 3 Applications of different assisted freezing methods

1] % w5 ik sEif
2014 Choms Xifome 55 g PORSTRARRIC AR SRR LA T B L I AR
eng Ainleng R AL AP Lk 4
KT 120,280,400 MPa B 1Lk o v ‘ \
2006 L. Ot g{:j:[s:t] BEI ;JTJS 5 _12.5 -20 SaOCE"J‘iE'J# %Fﬁ&ﬁiﬁﬁ,ﬁﬁ@ﬁiﬂ%@]H‘J*H”:'EHHLIEHt[:#‘?
e o T T U R R i
PATERE
76 7 7 B S 1 B W R R % T B
0 ~11 Gs 2550 B B S 07 A0 39 . ’
2014 HHEHE we SRR RAIEINR o i SR B0 B S G0 31 V2

=}
HH o

&Eg§ o

2015 L€ LI 2NN V)

F14.6.9.18 Gs 5550 B2 A S A R AT LA R AR B 09 3 v JEE | AR 78 I (1] 446
RGP bt

S, UK/

HLURE TS IR 19 D RO b e U /S, B i

2015 Y. S. Choi 21 Lo FEL B VSR R o XL 0 ) A B 5
YR SO
K CAS SFRESIREE B0 6 ~59 7RSS UG ¥R A CAS A KX By #E a4
2017 L. Otero 215 g

Hz, 585 /NT 2 mT,RE R -20 C, #r, LI RBZES,

2015 Xin Ying 207 — ) ] .
& FRE S R

P T VR 5 RE A8 1k 3 20 URZ , I 7K U 4
REVR/ 2 U IR 6 7 o W) i 1A% 55 A L
H

IR T R B R4S K R4,

AT R B KRGS R R PR g S R AR T S RE RS A —

2016 J. Evans!™ — R
vans EE i

SEFEE R AR RGN ]

3 FREE R E

SR P SE 38 07 3 R 90 R 45 i 8 6 9% K & A I (]
G, BAS BAT 8 & M, B DL ok i B9 BN
AR L RZR] T ZRE, BinRs
WREE %, i Tzl B A AR A — IR B X, A
TR VR PRI, 3 AR S R B SR A ] R A
AR ARME R B — o 58— 19 J7 ORI R B> VR 4G
A, H AT — L8 B R 2 A ) B, BB 7 1 Y
N 4 N

i P )
3.1 HEHZE
AR B RO X IERAR 2 B Il
O 2O IR 220012 A BROTEE R BRAABE
BRI RERL I o, A7 BR 22 03 th T3R8 SR
JE— PP UF ) BE$E . Wang Guigiang 251 8 T fajfk
OIRT BB AE S TE R P AR AT A B SR AT PR 22
IRERL TR A RO R . SR R IRE R 2
I, A PR ZE A AN FEIE T, A BR ek AE 4 1 4



$£39% F6H
2018 £ 12 A

RMEFTESEEARARER

Vol. 39, No. 6
December, 2018

VB ZRUR A Ry B R | BERBBORS B 14 TUI0 8 i i
I ] A4, X T AR Lk ), I BA = 2R IR AN
BISJ e A iE . M. V. Santos 58RI BT
TEREL T HLRE 2 S RS AR, SR A BR T A
SRS RY TR T i ) R4 ) L) Ah  B. ML Nico-
lai 5510 B AT AN S S B0 A PR HEAT T RO
A RTCIT . (BA BRITZEAT —E Y BREE , BT
HURECFEORAR S, B RS A BRIt
i RS 2 G —Fh 5 5, 0 R AN BEFH IEZE
RIS AREIT, Al AGE AT BRI, B AR R L MIAE E
IR RIS N 0. Moraga 55 ™ HFFE X 1L
T AT BR 20 AT BRAATR . | 25 R R B IR s fik
0 G AR RADL RS S UR GG AL, oF VAR 445 Ak I ) 000
i, 3 PP R B EOT AR AN 4 Frs

R4 ARBEHATERIXTLL

Tab. 4 Comparison of different discretization methods

Ok st B
FRLT 2 TR B TR 1
e
ABEE LEli
BT 2 A
- B e L
HHTEE st b s gy B EXTE
) LR
RN
EMTEAR. A \L+
FH Y X RBE
G T g LR TS

3.2 R HI4F TR A I8
TEARES R | AR PR B AL S5 1 n T 4
ANFRALU R FME RS AR N 1 g e T =S 4 B

FpRALEE

[

I ps fR
BrER | [T [l [BmEe
o we | | P

4 BEHIR R R R E X

Fig. 4 Special treatment methods in simulation
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