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Influence of Contact Ultrasound Assisted Vibrating Plate on the
Freezing Rate of Carrot

Zhou Xinli Teng Yun Dai Cheng
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200093, China)

Abstract Ultrasound can promote the formation of crystal nucleus, shorten the freezing time and get a higher quality freeze, but the tech-
nology is currently used for the liquid samples or immersion freezing process, and solid samples were barely taken into account. In this pa-
per, the contact ultrasonic assisted vibrating plate was designed and set up, which is used for the freezing process of solid fruits and vege-
tables. The effects of ultrasound power, exposure time and phase stage on the freezing rate of the carrot were investigated. The experi-
ments are divided into three groups: 1) applying ultrasound with different powers (0 W,122.6 W,178.7 W,229.8 W) for 10 s at -1
°C ; 2)applying 178.7 W ultrasound at —1 C for 0 s,5 5,10 s,15 s respectively; 3) applying 178.7 W ultrasound for 10 s during differ-
ent phase stages. The results showed that the optimum condition is applying 178.7 W ultrasound for 10 s during transition phase, which
can significantly reduce the ¢ ( characteristic freezing times) and ,( total freezing times) and increase the freezing rate of samples.

Keywords ultrasound; plate freezing; freeze rate; carrot

RREREB IR T E YR E R ERE RMERN —  BSER SURSS B TR AT A A BOR B2 1Y
FiT I B PR Akt URES TR R VR WY O SRR B I B VR 4G AR
AR — A EESH O ERE TIKRIRTIE 4580 IR RS R AR R M TR . L. Bing
SRR A R IR . PURVREE RS PR I IR B R D R E s h, R
PR R 2 RGP R/ NI 2 it S 2 MU AR TE ALY AN [E] Y D) 38K 7 b BB [R) R4 R B BV R 23 R 4 1Y)
BRFNSNES , A3 /0N | VRS B i db B 5 T G 12 A) S0, P, Comandini 251073 1o BIF 5% o R M 75 v T 4%
BEIN A RBORL R UK, Ry I A TE AL AN SER BT R SR |, & IRAE VRS ok # b ) U0 1Y)
DX 3, 240 A543, VR0 £ A TR AL 2 JSCAZ IR 45 s 1] £ 0 2 P B 2 X6 V2 R £ ot 1 12 B i

Dy DAE A B F B TR 2 iiom AR KIS, S. Q. Hu &I T A R
TR oTAR A E b, B L R i AR, DA A PRI AR &S I A p v R SR ) 5 M), 3 I 75 )5 A
AN TTAE D RETE P Lo P2 3 B A TR S O 6 280 W BN 360 W I, 7E VR 4l il FE A A S B B, 7

FBIH /R ARPBhE 4 (51376132) BEBIIUH . (The project was Wk H B :2016 4 8 A 22 H
supported by the National Natural Science Foundation of China ( No.
51376132).)

— 109 —



$38% F2H
2017 £4 B

Hl% F |
Journal of Refrigeration

Vol. 38,No. 2
April, 2017

SRR B A 4 T 1% . L. Bing 450271
Oy e A4 ) SRR g 2 g D A G A g
A5t R FH Sy 25568 75 U A R IR 158 R K SR
BRI IR S, R

TERE U B R A a8 75 VR R 7 =X
KELG R WA, — 238 2 P KV Tl A A% 2
PR, BINR V8 Uk 5 g — Pl R RE AR B S B R AR,
X AR S 7 1) P BEATCAR AR, 0 R F R s
B AERE . 75 REAE B A B AL RE ORI A,
ST LA B A% ) S 56 6 AR /D AR KR, (AR
ri S0 Tl R AR 2208 ki R 2 3l o v SR SEFR Y
ER] I FHBAARAE Ay 8 75 0 A 4 A B B SRR AN S
PRI, AR G IR IR T —Fhd ol =88 75 0k 3l B v
AR, FH T ARG ()8 U R, R A [R] 14 768 7
IR VRIS (VEFIE 28 AR FHEHR) A B B ) %
BRSNS TRE AR A RZ M D0 Al ok =R 7 D A Bl Al
BUR T 280, Il W B AR R FE R At — 2
&%,

1 MR 5%

1.1 K ##

J&5 mm, B4R 33 mm BB EESH S N )R,
A VKFERE
1.2 LR HF

7R P U O U FR L R 7 TR S G (]
1 FTR, W&t — 2 ] o =/ 75 ik & A A%
(THD-2010A, TAIHEDA) 4 N8 75 Ik 7 A e —A4~
ANFPA (K FE 20 mm, JEE 2 mm) LA, IR
TR M TR AN - b e A A P
0 ~240 W i Bl PN 815 768 75 I8 A A H Bl 8

RUGTHRE

B 1 8EREFREEE

Fig. 1 Experimental equipment for ultrasound-

assisted freezing
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Fig. 2 The effect of ultrasound power on plate

freezing rate of carrot
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Tab. 1 The freezing time of carrot samples under

different ultrasound power
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Fig. 3 The effect of ultrasonic exposure time on

plate freezing rate of carrot
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Tab. 2 The freezing time of carrot under different

ultrasonic exposure time
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Fig. 4 The effect of ultrasonic phase stage on plate

freezing rate of carrot
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Tab. 3 The freezing time of carrot samples under different

ultrasonic phase stage
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