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Abstract

In order to study the feasibility of industrial application of Kimchi juice separation-pasteurization method,
a pilot scale Kimchi pasteurizer was designed and fabricated. The apparatus consisted of five sections:

Kimchi juice separation-mixing, preheating, holding, precooling and cooling sections. Stainless steel pipe

lengths required for the heat exchanging sections were determined based on an equation, W Cp T =

U@ RL) T,,,. Overall heat transfer coefficients in preheating, holding, precooling and cooling sections were
875, 1398, 2036, and 288 kcal/m?h°C at the flow rate of 4 /min, respectively, and temperature profiles of
each section were in good agreement with those predicted from design criteria. A pieliminary test using
Chinese radish Kfmchi demonstrated that this method can effectively be used in commercial processing of

Kimchi.
52 # EHel A AuEFA }—Zﬂﬂ"i"‘ AW B
= AR ﬁ«wﬁ 23 AR b Aok F
Ak Fdz 2% b S BigY e daddel 527 o[ A Ao BREFEE o3t W)
tEo] Aae A Qs o pEfke] 2 fkH 45 #e 7 ZIJE“‘IS Sr#stol BRI Y
ol 2fafoz MM Ao A EH BBIHIK 3 BEE AAne BEs S BReste BELEA

2.2 qld) fHiTEol oleisl A ML wol
BT ok At Ao BEBIEE 913 oe
7ha BrEiEEE el M H L dvd o5 MEY =+
WHRTED MBBRE SR PRRLESEY Sog 2
A vbrel & 4+ ok AAE G =T AR} H
#e BRITEER fosle Aust wel £ pIBk
Lmekel s Aol Aetdl BHEEE Lo HHEH
= AEE AS Ao RE Y £EL BEANAG
MRS 7€ 5 obxn7iza Bk el SRM Hik

o] BI% EHR{L=lm A= Fsich
AAe T8 wal Hx ol xtole 9o} YA
Bfsoz FAslo] 9lm #o] B 7S auiarel fy

'HEL g F AIT

83

T ATE Y7 v vk 2 BR WEAANA &
BEE A BOAZ & Adow BEH AA
EUAR S A3 EEE £+ AN 1[0 $pes
B vele Avd REEANE RETHE BETF B
B kbRt mpnskod e, ol MER  IRMBRNE
B MRy vENS BRY Aolgtn & & Uk wet
A4 bit HiEe A FAA AAkE ERYE 4 A
La 5E5E 243k7] $sled Pilot Scaled] ##EA 2
ARMBEEES Hat, WEsle ol F ol&3td 2 ¥
BEMES MDA ol & HIRdAE o BERES
Aol Wag RATKST AEstn E5 s
At sHs o B B BRERES U odaid
B8-S sdlsigion Azy REEES AR Al

. 53]



84 M - Hoelh - REMR

Hgohe EATE ¥t
HH R HiE

HEER Nirol EHE HHE

HER AABREEE ERY M2 fidald 4
A U 4+ 2+ Stainless Steel H (ID=1.32cn, O
D=1.72cm), Polyethlene hose (ID=1.78cm, OD=2.32
cn), ®HE (Angle, Elbow, Valve, Tee%), Plastic
Ki§, Wi#4tt (Glass wool, Styroform), HZ F44
58 AHEslgen olge AR KL Tablel 3

+

MR ol XFWmE
BE%E = Fig. 104 2t upob o] Z]EA
Az e AAEe @8 - sy o4 Bt §

24 E 251

Bede oMt - Bomkel AAES BHMMAdGs TH
o BEss, 2 msd AR AEste T
WHgz T4 A

HHERA WMo AR

7b) & #59) AN BAACIRAE S 7ol

Tk - B - T - Il o TR Stainless st-
cel Fol ol (L) HIEMZEEH(U)E 1. 000Kcal/
mhC 2 HE2™ ch-3R(1)ol #obed™ Fatatdch

WC,AT=U (2aRL) AT i» (1)

W > mass flow rate of fluid, kg/min

C, : specific heat of fluid, Kcal/kgC

U : overall heat transfer coefficient, Kcal/m h'C

R : radius of stainless steel pipe, cm

L I length of stainless steel pipe, cm

AT : temperature difference, T

Table 1. Descriptions of the components of Kimchi pasterizer

Components Materials Specifications Other Remarks
Kimchi reservoir Glass Cylindrical Sponge as fiter medium installed at
Capacity :20 litre the outlet of Kimchi reservoir
Pump Cast iron Centrifugal pump Capacity : Modified its structure to minimize the
18 ¢ /min RPM :3400 289 W, liquid holding volume in pump
AC 110V
Heater Stainless Immersion heater 2kw, 10kw for prehating and 2kw for hol-
steel AC 110V ding section with agitator
Cooler Stainless Immersion cooler Refrigere- Agitator attached
steel nt : Freon Range: —237TC to
ambient
Preheating Plastic Ellipsoidal cylindrical Insulated with 3 cm thick glass wool
section tank Capacity : 100 litre
Holding section Plastic Cylindrical Insulated with 3em thick glass wool
tank Capacity : 20 litre
Precooling section Plastic Ellipsoidal cylindrical Overflowing water as cooling medium
tank Capacity : 100 litre
Cooling section Plastic Ellipsoidal cylindrical Insulated with 3em thick glass cool
tank Capacity : 100 litre
Heat exchanger Stainless Helically coiled
steel pipe
Connection tube Polyethylene Flexible hose Used only for connection parts
Valve Brass Needle valve

Thermocontroller YSI electronic controller

Thermometer YSI thermister probe,
Thermocouple

Flow meter Rotameter

Range : 1.8 —18 ¢ /min

Accuracy : £0.1T
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Fig. 1. Schematic diagram of continuous Kimchi
pasteurizer
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Table 2. Comparison of the designed and measured temperatures in each section of heat exchanger*

Section Pipe length (cem) Inlet (C) Outlet (TC) Reservior (C)
Preheating 687 20/23 65 / 66 90 /91
Holding 600 65/ 66 70/170 70/71
Precooling 531 70/ 70 40/33.5 20/25
Cooling 566 40/33.5 20/22 5/3.5
*designed temperature/measured temperature

Table 3. Specifications of experimental heat exchanger

Specifications Pre}}eating Holding Precooling Cooling
section section section section

Stainless steel 650 em ° 570 cm 505¢m 515 om

pipe length* S5em

Coil diameter 35 em 25 em 55 cm

Pitch 2 em 0.5 em 3em 3 om

No. of turns 6 7.5 cm 3 3

*diameter:ID 1.32cem, OD 1.72cm
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Table 4. Overal heat transfer coefficients of heat exchanger in each sectior at various water flow

rates
(kcal/m?*-h-T)

Flow rate Preheating Holding Precooling Cooling
(1/min) section section section section

1.8 627.79 583. 41 731.27 360.99

4 875.41 1398. 01 2036. 16 288.44

6 1016. 40 1588. 87 2135. 45 372.61

9 1085. 34 1840. 04 2571. 94 238.71
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Fig.3. Temperature profiles at various sections during Kimchi pasteurization

T, : outlet temperature of preheating section
T, : outlet temperature of precooling section

Ten: temperature of preheating reservoir
Tec : temperature of precooling reservoir

T: : outlet temperature of holding section
T.: outlet temperature of cooling section
Tn: temperature of holding reservoir
T.: temperature of cooling reservoir
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