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Studies on the Efficient Use of Energy in a Dried-Fish Factory
——Drying Characteristics of Fish——

Takahisa MATSUOKA
Laboratory of Mechanical Engineering, Faculty of Agriculture

Abstract: In the present report the auther researches to establish the drying system with
heat pumps in a dried-fish factory from the viewpoint of saving energy. Furthermore, this re-
port deals with drying characteristics of fish as indispensable factors for the rational design
and operation of the processing plant.

The drying characteristics of split horse mackerel were determined under several conditions
and the results were obtained as follows.

(1) The drying rate of fish is larger as higher concentration of salt in water to immerse the raw
material.

(2) The fatty fish has a smaller drying rate than the standard fish.

(8) The fresh fish has a larger drying rate than the thawed fish.

(4) The equilibrium moisture data of horse mackerel (fillet) were obtained by the saturation
points of salts method.

(5) The effective moisture diffusivity for horse mackerel (fillet) were determined experimental-
ly and the measured values are 4.41X1077, 3.58 X10™" and 1.41X107" [nf/hr] for the
fresh fish, the thawed fish and the epidermis respectively.
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Fig. 1. Manufacturing process of salted and semi-dried fish (split).
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Table 1. Difference of energy consumed between split fish and round fish

Energy consumed Quantity of dehydration
[Whr/kg] [H:O kg/hr] .
Split fish 216.6 16.07
Round fish 408.5 8.97
(Standard)
Round fish
(Fatty) 684.0 5.0
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Fig. 2. Cold air dryer using heat pump.
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Fig. 3. Schematic diagram of
experimental apparatus.
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Fig. 6. Influence of concentration of salt
in water on the drying rate of fish.
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Fig. 8. Influence of fat content on

the drying rate of fish.
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Fig. 9. Equilibrium moisture data of Fig. 10. Drying rate curve of horse
horse mackerel at 20°C. mackerel (split fresh fish) .
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Table 2. Effective moisture diffusivity for the fillet of horse mackerel

Fresh fish Thawed fish Epidermis

Effective moisture
diffusivity [ nf/hr]

4.408X107" 3.575X1077 1.407X1077
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