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Simulation and optimization on coaxial treatment chamber
for pulsed electric field
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Abstract: PEF sterilization technology is a novel non-thermal sterili-
zation technique, the processing chamber is applied directly, for
loading the material to be processed in a processing chamber and
pulsed electric field. A paper designed pilot scale electrode spacing is
adjustable, replaceable processing chamber cavity coaxially novel
process chamber, the system established by pulsed electric fields
coupled three COMSOL software mathematical model of the electric
field intensity of the processing chamber, the material flow charac-
teristics and temperature distribution, provide the basis for structural
optimization coaxial treatment chamber. Simulation results show
that non-uniform electric field strength at the edge of the inner circle
of the positive electrode, the positive electrode treatment chamber
after rounding is more applicable.

Keywords: pulsed electric field; coaxial treatment chamber; COM-

SOL multiphysics; simulation
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Figure 1 Drawing of coaxial sterilization treatment chamber
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Figure 2 The structures of coaxial treatment chamber

in Comsol
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Figure 3 The slices of electric field distribution in

coaxial treatment chamber
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Figure 5 The slice of fluid field distribution in

coaxial treatment chamber

3.3 REBNSH

2 3k v T Dk o E 37 1 A B W A R I 8 Ak T I oy
A R T R BRI R SO EE N R, BT
F/IN T EE 5 i B RD R 1 A G

TE T 7] Al Ak 392 0 0 43 A b Rl DU LD AL B E R IR
TH% B0 b ™ E . A B DX A I HL AR A R BE T v A R
X2 T OE AR R A — A BRI, DT 43 A B 6
FILLE W 2B K M R R i AR R T 0, 2 b 3
I RS i B iR L S B AR B S T, IR RE S A
B0 FEL AR AT 2R o Ak T 15 0 B ™ Y L U R AR A AR
— AN LR R B L T B0 i A VA W R T Uk R BN R
w TR 77,1 °C i XA Y R A e,
WY YA B 2l O R T ) e G R R ER

85



F3HEIH

Wk ST A5 v T bk v 37 [ Bl Ak 2 05 LA AL

H6 RiMABEEELSHIMAR
Figure 6 The slice of temperature distribution in the

coaxial treatment chamber
Lok

B 2 e R Yk e e 37 2% TR B R 19 R e )l Ak 2 = PR A 3
MR R TN Tl AR R T R R R T . A5
PONEIECR g i P ORI e e < . VNP O L[
COMSOL WA 7 T T RE X i 3 i 9 Sl S AT T
P55 BT . IO B AT LU L BR T 1E B AR P [B 30 2% Ak 11 B,
Gk BEAN G 51 LA, b P g P G Al 3 43 F 37 R L A
5) . AbFREE PN BE IX R A AR AT b A R R R A B R AR
FEIII AR AL 33 X0 % B SR AR S A F]

S5 G0 LS5 2R T AR A 0 o AR v iy B R, X 4
SRS RO e Ak #E  FE ACLLR dE. D x TR] Fal Ak 2
2119 1E FE A P [0 A 08 0 £ L N 4R 04 HE 3 0 PEF R I R
B & B R ) AH R (B AR 2 AR AN B K @ A i B AR iy
AT AR BE I B2 B 22 A4 () Sl Ak 2 2 3% e AT i 2R Ab 3
BE 8 PR UE AL ET B[], SCRE o 58 43 1R & 14 AR W A5 ) Ak T

w

10

5%

VIR XA B i 4, GE L i R Dk ol R g A b 2 A AR LT .
B S AW AR 2010,29(2) :193~196.

Mastwijk H C, Bartels P V. Integrated modular design of a
pulsed electrical field treatment chamber: U. S. Patent 6,178,
880[P]. 2001—01—30.
Jaeger H, Meneses N, Moritz J, et al. Model for the differentia-
tion of temperature and electric field effects during thermal assis-
ted PEF processing[]J]. Journal of Food Engineering, 2010, 100
(1): 109~118.
T8, v K v e 37 % T B ) KAk A B BFSE LD RN
AR 2, 2008,
R, WA 0. H R T ol v 3 0 R T AL B I AR LD ). B
LR, 2012, 40(26): 13 081~13 084.
N, i R K R W T A LT ] 'R S
M. 2002(1): 6~8.
Lindgren M, Aronsson K,Galt S,et al. Simulation of the temper-
ature increase in pulsed electric field (PEF) continuous flow
treatment chambers[ J]. Innovative Food Science and Emerging
Technologies,2002,3(3) : 233~245.
Gerlach D, Alleborn N, Baars A, et al. Numerical simulations of
pulsed electric fields for food preservation: a review[]J]. Innova-
tive Food Science & Emerging Technologies, 2008, 9(4): 408~
417.
Buckow R, Schroeder S,Berres P, et al. Simulation and evaluation
of pilot-scale pulsed electric field (PEF) processing[ ]J]. Journal
of Food Engineering,2010,101(1) :67~77.

SAR P RLEH . K ol 3 2t 37 O T AL B AR 07

HHRBI). Rl TR, 2012,28(19) :39~47.

(L#% 65 )
7 Qin Jian-wei, Thomas F B, Mark A R, et al. Detection of citrus
canker using hyperspectral reflectance imaging with spectral in-
formation divergence[ J]. Journal of Food Engineering, 2009, 93
(2):183~191.
8 IR IO Al LR B, A% ST 2140 R o i R R R 7E L A
FR B BE A I o i R AT LD DL B A S5 HLA. 2013,29(5) :1~9.
9 BEJE B AR R R G G AR I A 3 1 il A5 i S
B AFFT]. AR T, 2009(4) : 136 ~138.
10 JEgRAE ol gt B, 00 S, AL kT OB R RURHOR 19 3 R R T T
P TR T, &SP, 2013,29(5) : 75~79.

11 AR TO5R B 2RI R T 5 D' 75 A R B A A ik 2 SR A 3
BIBFFELT]. Seig 2% 5615 47, 2014,34(2) :532~537.

12 X, SBHEAL , gk 3%, 55 . 3% T35 2040 63 1 == RV 9 T & A5 1
V5 Y Bl 2RO, R TR A4, 2013, 29(1) : 278~ 284,

13 SEp AT I, 00 5 L 4. TR 4T AN E G R R B R
Bk TR T el 7 - #OE,2014,25(1) :135~140.

L4 ok, BEEUE, TR IUA. T O AR BRI e AR
WILTT. A WL 47 . 2013, 44 (1) : 205~209.

15 A4 57K, FIH e 63 UG B A I KA g A A5 )], H ]
fE.2013(21) :47~48.

86

16

17

18

20

21

22

23

Zhang Shu-juan. Zhang Hai-hong. Zhao Yan-ru, et al. A sim-
ple identification model for subtle bruises on the fresh jujube
based on NIR spectroscopy [ J]. Mathematical and Computer
Modelling, 2013,58(3~4): 545~550.

S [ ] #0054 B NIR & %I R R 1 Ko
MR IC A 1], & A4 ,2013,11(34) 1 527~1 532.

AR SC, X B R4 L 55 A v ol 3 PR A5 B A G T K R 2 Aol
BHLT]. R HUR 4R . 2008, 39(1) :106~109.

Lu Ren-fen. Nondestructive measurement of firmness and solu-
ble solids content for apple fruit using hyperspectral scattering
images[J]. Sens &. Instrumen Food Qual, 2007(1): 19~27.
BRAESE, T AR BR A, 55 B ORI A5 A w6 R B AR K
DHIAE BT ] Rolk TR 4, 2009, 25(1) :127~131.

Green A A, Berman M, Switzer P, et al. A transformation for
ordering multispectral data in terms of image quality with impli-
cations for noise removal[J]. IEEE Transactions on Geoscience
and Remote Sensing, 1988, 26(1): 65~74.

F SR D3 /N XL B BT RN IR R s AR A Y DI S
R B W oE ()], PR SEALR T4, 2012,29(4) :125~128.
AN SC, MR A i MR, 45 IR AR B AR T A B AR A
W eb g R ML B 50 AU Tl 8 Rk . 201072~ 74,



