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Abstract
A pilot plant scale freeze dryer was designed and manufactured and its performance was tested.
Freezing capacity of water vapor in the developed freeze dryer was 8kg,~batch and heating and
defrosting methods were conduction and hot gas types, respectively. And exhausting time of
vacuum pump was 7-8 minutes and temperature of cold trap was kept below -50C. In the freeze
drying of fruits and vegetables, its optimum and maximum drying capacities were 2 and 4kg,”
batch, respectively. Performance of the new freeze dryer was compared quite well with a foreign

-made freeze dryer.
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Table 1. Specification of vacuum freeze dryerlforeign
manutacture)

Item Specification

Freezing capabitity (kg/batch) 2
Shelf
Heating method Conduction

Heating temperature (°C) normal temp. ~ 80°C

Vacuum pump

Modet D4A (250W)

Qil filling (min./max.) { &) 0.5/0.7
Condenser

Minimum temp. (°C) - 45

Material sus, 95 cm®

Defroster (Kw) 0.3
Refrigerator

Motor (HP) —;—-—

Refrigerant R - 22

Drying chamber

Material acrylic glass

Dimension 300cr$ x37CmeO.9Cmt
Tray

Area (Cm?) 1960

Dimension 25Cm¢x1.10mtxdea

Electric capacity 42Yx100w

Material Aluminium
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Fig. 1. Freeze dryer developed througth reverse engi-
neering.
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Table 2. Specification of vacuum freeze dryer(Reversed
manufacture)

Item Specification

Freezing capability (kg/batch) 8
Shelf
Heating method Conduction

Heating temperaure (°C) normal temp.~ 80°C

Vacuum Pump

Etectric capacity (W) 400
Model ULVAC
Discharge capacity {max.) 180
{ 2/min)
Condenser
Minimum temp. (°C) - 50
Material Copper, 12.5 cm®

Defrosting method Hot gas method

Refrigerator

Motor (HP) 1.5
Refrigerant R-502
Refrigerant condenser (HP) 0.5

Crying chamber
Material S$S41
40Cmx40CMX50CMX0.6Cm®

Dimension
Tray
Area (Cm?) 300
Dimension 2'7Cm><27me1.1Cmtx4ea
Material (plate) Al. 3mm
Electrical capacity 45vx100wx4®2
WeiAght display
Type Single point indicator
Load cell (max.) (kg) 30

Temperature indicator 6 point, digital
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Fig. 2. Pressure variation in a drying chamber.
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Fig. 4. Process schedule for freeze dried carrot
dicelsomple dimensions: 1cmX1cmX1cm, Loading
material : 2.5kg).
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Table 3. Comparision of freeze dried carrot by two
freeze dryers

Foreign Rebersed
manufacture  manufacture
L 46.3 51.3
Color 20.5 18.6
22,1 24.1
Hardness (g/Cm?) 6.95 6.97
Rehydration ratio 6.04 6.73
Drying time (hrs) 15 10
Loading material (kg) 0.5 2

Note: « Somple thickness: 1 cm
- Drying chamber pressure: 0.1torr
+ Condenser temp.: -40°C
« Shelf temp.: 40°C
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Fig. 5. Drying time of freeze dried carrot different
loading materialsldrying conditions: Sample dimen-
sions: 1cmX 1em X Tem, shelf temp: 40°C, drying cham-
ber pressure: 0.1 Torr).
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Table 4. Freeze drying experiments of various foods
initial . . . Loadijng
Shape . Freezin Shelf Dryin Dryin .
Sample ; g Moisture 9 orying rying material
P thickness content(%) Temp.(°C) Temp.(°C) time(hrs) yield(%) (kg/m)
Carrot Slice, 88.2 -20 50 9.2 10 9.6
"1 Cm
Green Slice, 91.1 -20 40 8.5 7 6.5
onion 2 Cm
Apple Slice, 87.4 -20 45 10.8 13 9.7
0.8 Cm
Radish Slice, 90.3 -20 40 9.0 74 6.6
0.8 Cm
Beef Slice, 76.0 -35 55 7.0 27.0 12.4
0.8 Cm
Shrimp Round 80.0 -30 40 10.0 17.0 10.0
Beef - 96.2 -30 30 9.1 4.4 5.0
extract
Drying chamber pressure: 0.1torr, Condenser temp: -40°C
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