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Fig. 2 Regression of ice phase toundary during freeze drying.
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Table.1 Drying time (hr) for shrimp
(Lusk, 1965)

Platen Ci':amber Temperature of freezing

temperature pressure medium °C
0 (Torr) T -17.8 —19%5.5
121.1-51.6 0.1 8.0 *
79.-4 0.1 8.0 9.5
79.4—51.6 0.1 8.5 11.5
51.6 0.09 10.5 14.0
79.4 0.08 8.0 *

79.4 1.50 8.0 *

— AR R 2 & R B e D MDY
HE, MRk E KBRS ER S, KRB0
BRERA & < 78 CHRKOMMBIEYIAVN & < n D ZIRE L
WEL B ENELRTWS, LL, KEEMMAKE
FTECRBCERNBGE Y 25 &, AEENBEEL
AL LTOEE, Tisbb A ORTE2RERED
HT %,

Lusk!®z X iuiE, —17.8COZER AV THE L=
¥ (shrimp) DRI 8.0hr THH, WHEEFR(—
195.5°C) Wi LTk Licd otk 9.5hr 2#E3 5,
e D RSB & MAIREE, E4&ME LIz Table. 1
iR, Hamre 13 24 22 B L ER Y REES
ATV~ =7 — 7FA L (—29C) ¥k X OFMR
Befhvfigsy: (—15°C) Tl Lo Ba ORI E D2
BED 2 ODEMTRED LN TR T ho o
2, WhERATV—E T IBMEEL L REL
TWb, %7 Wang? 51z kg, BBk LcEno
BLBEOMEAY, WEERTIHEFME LIS DLEEA
BB, ¥ REE D OB LhuE, TR OB
DHMEKEROKREFMEN—FKLTEY, K
RERGIRBORLIOBB LR T b0 LBhbh%,

WITHOME O H BN THE 2 BIBTRE L, A
75 & TIRAGHkAED S & B - RO T AL —HT D X
S L, W - R ThERRRR O BT ER T
BBHEELLND, TR X, WHEREEHER -
WRB OB LT 5 E & OBIR B L2 X
hhRE e bicu,

d) BHERE

BRI PG & 1 5 KB OWEIRE LB IRER
WHERETH DO L, BORFR O REE X IRIF T RE /s
BChHod, LictisT, EFMEOBEILEGE OB
OREEPBBHR S LT, WRHHOBEIRRED
BIET2EANKEVEE X bRD, —IRITITERA R
BLT, BECHINIFERBDO At ZKREL T,
FREOEBIEIII K Z LB led wo 1M EL b, B
OBRPHET X 2 KB ORI RO iR TRk T
b T2,
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N\

—
® o
=3

Residual percent

Fresh juice [11°Bx]

Concentrated juice [24°Bx]

ATIL 48g/(mPh) TH D,
B\ ETRIRY o — AR O FIAE R TR R

Concentrated juice
[42°Bx]

of initial moisture, %
-
2

BIEY o~ —ADHVRIT 5

HEERE I AR T, BRI O R
LTS L — A X D KT
bo WEERRERIIRARY o — 2,
Wffiy = — A (24°Bx) B X O
(42°Bx) ¥ zhXh 23, 18%

100]
gop— 1P L Tp To Xv12hrci s (Fig 4 280,
— )
$ou }p— k \ Fig. 5 i=Sharon® &> 45 L 7=
i ow - Ts P b Yo — ADEESNENT
i 0: c —_
£~ Te Te X DRRFHE AR T, TRATINEL
A A, . . DR % KRR 60T
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160+
Pressur : 0.4Torr
150 11000 J
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140 1900
12071800 ~
\\
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1004700+ P b
_ \
© 8071600 AN
s = . Ts (surface)
S \
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= R \
g o N
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< e
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~N
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Fig.4 Effect of concentration of orange juice on drying time
(Tp: platen, Ts : surface, Tc : center) (Monzini, 1969).

Drying time [hours]

F

0 1 2 3 4 5 6 7 8
Drying time [hr]

ig.5 Typical freeze-drying cycle for

tomato juice (Sharon, 1969).

w2 o\ HFE TR 140°C
TERXETW5, REERZ
8um, PHRZEHEE L 0.85ke-
water/(mh), EHEEFESIL O hr
ThbH, Table. 2 1R, MEIEX, WEYA 274, F
TR, BLTA BOR L S X OB AT oL T
Thicd DERRT, = DR TR OPHHRE
ERFR IR TS0 T, REGRAOHEE L BE DR
FRIBBRE Tk 7o 2%, R U 8 mE X o#bkc28°By, 22
°Bx OEIEA 7N EVIGREE R BT &, W
hi 22°Bx 0F BRI TH B, Foda®® Bix, Frvvy
L 77N (guava) U — A O EREED, BRENE S
KBCONTETTHAHEACHS EHEL T 5,
WHEE T METED L, IR LCREOHKE
Sl WEREEOERI ENTH—ThH, THRT
HRERIMEINT VD, ZOLITKBELT, BE
B LR EORRIAATH D, ZOMED 12D
fRE L LT, BTRE LHEAGVERBOME LY
HECRIETHELERNTHLMIL, KiTZhbo
F e A ERRICEHERBEROY I V- 2 VLR
wRDDFENEZ LN D,

Table.2 Effect of concentration and slab thickness on drying time of tomato juice

(Sharon, 1969).

Concentration Slab thickness Drying cycle Ave. drying rate Production rate

°Bx mm hr kg-water/m. hr kg-product/m.hr
a) Drying through one face of slab

28 8 20 0.30 0.13

22 10 11 0.77 0.24

22 9 9 0.85 0.26

22 8 7.5 0.91 0.28

22 5 5 0.85 0.26

15 8 9 0.85 0.15

6 6 8 0.77 0.06

b) Drying through both sides of slab

22 15 8.5 1.50 0.47

22 10 5 1.70 0.53

22 3 0.44

1.40
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