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Freeze Vacuum Drying of Marine Products

I. On the Freeze Drying Equipment

Kichiro KoBAYASHI and Shiiz6 IGARASHI -

Abstract

The authors have designed a test unit for freeze vacuum drying in order to
make research on the effects of application of this technique to marine products.
Its construction, diagram of piping system and parts are shown respectively in
Photo. 1, 2, Fig. 1 and Table 1. Some special features of this plant are presented
as follows;

1. The vacuum dehydration cabinet was designed to handle ca. 6 kg of marine
products in 8-hour operation.

2. The preliminary freezing cabinet having approximately the same capacity
as a vacuum dehydration one is provided with a 2.2kw refrigerating machine.

3. TFour heating plates made of alminium ware are heated by hot water, up
to 90°C, through 5/8” copper piping, on which four stainless steel trays
are placed.

4. Mechanically refrigerated vapour trap having 800 Cal/hr refrigeration ca-
pacity is operated at —50°C.

5. Various measuring instruments are attached.
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Photo. 1. General aspect of freeze vacuum drying unit (front view)

—



1963] b Al ZKEEH O BRI s

WS TR O MR DT, ol TR R OB O WP gL, W R oW RIS o R L,
ATERETR D IMARED K B - TIHIHFPEE L, BURTIEARO BT b 2 A O M T
ApZrEp E Nt lE G,

G TR H RN Z OB LSRR O N 2 IO L2235, 7 2 BN A H K 2 b o 2,
N7 B HREEMASE L T DAy, kb 578 S0 L o e fe~h R iUl L vy, BUEPHT R
ROEWO GRS, AREOMWEFICIOVWTER LMD TS5, ZOERD 72O RS IR
PHRHRELOT, TOWERL L TEIHET S,

HEOBE

Ao 4 E Photo. 1, 2, RHEX 2 Fig. 1, o @4 Table 1 (2R L Tdh 2,

MEBEE O BLAE, VUSRI B B o0 KA LD SR B R (A s Hoo i B i
TLMZH-T, Plzid Atlas O3 T, 234 7 A n#kpi 4, Vickers o35 TR &
B A o FRAEMEBN E Z N F RO E LD, EESFEEABK 2 Lo, 2
FUSHEERBERN 2 D IEON Ty, DAY T, SRR ORI AVEIE Ch 272D C, I E LT

Photo. 2. General aspect of freeze vacuum drying unit (rear view)
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Fig. 1. Schematic arrangement of freeze vacuum drying
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VC; drying cabinet SV; stop valve
AT; aleohol thermometer HP; heater piping
T; thermister LV; leak valve
UM; U-tube manometer ET; expansion tank
V; pneumatic valve RC; refrigeration coil
VJ; vacuum joint EV; expansion valve
PV; packless valve BC; Dbellows coupling
P; p-cock ; D; drain eock
WP; water pump B;. boiler
RP; refrigeration piping RT; refrigeration cabinet
R; refrigerator VP; vacuum pump

PB; Pilani gauge GT; Geissler tube
CV; control vilve n
‘evacuation piping .
e hot water circulation with heater working
mmmme cold water circulation with cooler working
awneess freon cireulation with refrigerator working

(IR control (BEME, #RABMEIRBATMBAT L B) I time lag 453 Y, 90°C Bl LiCEE
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HZEBEE L, FoERK 121 €, ¥ 2°C/min OBETRELRET 5, @AH Y 7OSHHR
no load T 241/min Ta 5745, BAED stop value DFLEIEH O/, FD 60~T0%IZ11% 5.
TS R OB HA R L EE L THB DT, BAS ¥ 7 OMBMEE~DADEE R, BE
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Table 1. Technieal data of freeze vacuum drying unit

Over-all dimensions
' height = 2200mm
width 2500 mm
depth. 1650 mm
Preliminary freezing cabinet construction '
: : outside inside
height 760 mm : 400 mm
" width " 945'mm ) 550 mm
depth 885 mm 500 mm
stainless steel rectangular cabinet, sharp freezing, foam polystyrene
thermal insulator, freezing capacity 800 Cal/hr
Trays
gize 850X 450x13 mm, No. of trays 4 plates in one batch, max. food
. load ca, 6kg of marine products
Refrigerator
2.2kw electric motor drive, capacity 800 Cal/hr, refrigerant freon R-22
Vacuum drying cabinet construetion
" mild ‘steel cylindrical vessel, internal surface is protected by stainless
steel plates
diameter 650 mm
. length 650 mm
heating system; hot water heating (hot water boiler of 121 capacity,
1ps hot water pump and 5/8” copper piping)
control; adjusting of temperature and volume of hot water, max. temp.
90°C
effective heating area 0.63 m®
Evacuating system
~ 1ps rotary pump
Condenser
mechanically refrigerated condenser, size 400 mm dia., 500 mm length,
capacity 800 Cal/hr, temperature as low as —50°C
Instruments
temperature; 6 thermisters and 2 alcohol thermometers
vacuum; 3 Pilani gauges, 1 Geissler tube and 1 U-tube manometer
pressure; 2 Bourdon gauges

HRAOT A I~ LERHIMEA L ThH -, RELHT L, EEHANCRT 2hBEEORARY
w280 HED, RELLARILEET 2003~ AF 597, THREKHE L XFO
2.2kw WHHEBZ X 5T —50°C FTHIMEh, TOBMEENIZE 800Cal/hr (k4T 11/hr) TH
b, HEHELI—AF 5y 7EOMIIAE 100mm BX 600mm OHEE, 5y LRERYS
L OMZ, TORMICERR Y 7ORBBIRO-HO~Nu—XBEFEEA L 25 mmx1000 mm $§
BERACTHY, a3V 77y L, 0.2mmHg OEIRECHIEIT 6001 /sec, HElT 1.7 1/sec T,
HERY7OHHEE 10l/sec THEND, RY7OHFHEELaY 575 ¥ 220t 10/1.7
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BN —HARBICRIZ2ENE T LA, KEMOREE, KIMEALREBOLONH BN, &
TLHE MR FYRRTABLE LS L —ICE~24, EREM —IZEFLTR
LIZS WO LTI, silicon % olive oil DINEFEEARKIE + L —iCB7H LT LHEMNH D,
PR FREFECANR, FLEEE, FREAEELEPREHEDIML Y- I XY — @RS, B
PEEET A% THECOERTIE, LB 1EELAIE —40°C /o T\W5, MK E
PRIENS LT, BEEHE M5 v 7O9EICH 2 main valve 286, BEBED v 7 L3N
TEBWTI~ALF 7y 72HSEH (—50°C LTF) LTHLEEEY 72E8L, PS5y 7hd
BEERY 72 TCOMEPEREBIL TEL, ARZBAN 4S5 —IZH/2E kL, By 80°C (Z 0@
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HHERE L THEHICAND £ T2, BENH - 5N, BEEFAOBREIEY R 2-hs
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&> THBENEBRETORBE TEG T2, BRI EA 5 —FPEELLRBLT, BTT255,
TORBYEHETIBECT ARPAAH T2, MBLEH L THHELREAI L THREEAA
7Y AT 5O TRMREDORA LTI, b LREARCERT D L5400, REEINEVD, M
BREENETEIRATHD, BRFARBIIFENORHTEDIZ >N T, BEIRLHCEY, 0°C
PR IPRERMI LR L, RATERICGESL . FROPLRENBRICEVEIC /L - 7R Bl
S THBRERT & Lo, 55T 30°C B EEL L, ZoMIIERBORE, #B5E B
. DRBEFTL 5 TRY, Vickers ORE TIHACHITITIL 60°C EREL LTV 5, ZZTERTN
EHIL, ERUROY— I 25 - 2EHOEFIBAT L AL TALL, X¥—~3 25 —§tH
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HEENDH LT, BRORBRE L ERCHET 52 L ARBTHD20, SRR 80°C 2R L
THM LIS R T 2 LB DD, ERAIRILTEHICEDR <y 7 UIREMRS 20y 7 %
L, SGBERE o, RERABIHD S,
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RHERBEBROMEKENIICHT 2 HNTCERADEEESERERE L JHAELL. TOR
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