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The economic efficiency for fishery products can be related to their freshness and the quality, In order to freshly storage the product,
freezing equipment system is necessary for fishing vessels, For this purpose, the horizontal plate freezer (HPF) is mostly used.

In this research, our major objective is to improve the freezing performance of the HPF. Therefore, it is important to analyse the
relationship between the shape of channels and the cooling temperature of the HPF, In order to save calculation time while checking
the trend analysis between shape and performance, we used scaled models, and evaluate the cooling temperature of full scale model
based on trend analysis results, The produced HPF in domestic was used, and the same operating conditions are considered,
Based on this paper, the future research will be a comparison and verification through the experiments,
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Fig. 2 Fishery production amount
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Fig. 3 Horizontal-Plate Freezer (HPF)
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Fig. 4 Inner structure of HPF (NPRT)

Table 1 Condition of operation (NPRT)

HPF Cooling Plate Aluminum alloy 6063T5
Refrigerants R22
Temp.erature of 18°C
environment
Temperature of R22 _39°C
(Inlet)
Mass Flow (Inlet) 1.436kg/s
Phase (Inlet_R22) Liquid
Required temperature of nge
R22 (Outlet) 38T
Mass Flow (Outlet) 1.436kg/s
Phase (Outlet_R22) Liquid + Gas

Table 2 Material property of aluminum 6063T5 and

R22 (NPRT)
Aluminum R22 R22
(Liquid) (Gas)
Density (kg/m?®) | 2702.0 | 1409.7233 | 4.858
Dynamic _ ~ .
viscosity (Pa+S) 3.272E-4 | 1.014E-5
Specific heat
(J/kge"C) 903 1098.9 600.1
Thermal
conductivity 236 0.1198 0.006986
(W/meC)
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Temperature (C)
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Fig. 6 Numerical value analysis result for HPF
(existing)
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Table 3 Principal dimension of HPF (NPRT) l_l | #ffod HPF_'_ A 1 HEASHA, c
2oz HTe FASCHTable 4).
Value (mm)
Plate breadth 1150 . : .
ate brea Table 4 Principal dimension of changed HPF
Plate length 1850
, Value (mm)
Plate height 22 Plate breadth 1000
Number of Channel 44 Plate length 1750
Channel breadth 20 Plate height 22
Channel length 1850 Number of Channel 50
i Rect | 16%13
Channel height 15 Channel breadih §c angg ar
Circle dia. 16.27
2 AT0ME AR T2l Star-COMHE ARRS104, W2t Channel length 1850
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Table 5 Trend analysis for HPF

Original model Scaled model
Scale 1 0.1
Number of 50 5
channel
Calculation time | about 28 hours about 3 hours

Channel

Fig. 7 Example model for trend analysis
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Table 6 Channel shape

Cross Area of trgr?safter Thermal
Chhannel se::fanal surface | coeff. of tratgi?;t—
shape
(man?) | P[22 )
(W/m=C)
Type 1 : 208 7721 |16586.1782| 11.2840

Type 2 Q 208 7120 |17986.4368| 11.3348

Type 3 Q 208 7264 |17628.9859| 11.3347

Type 4 @ 208 7300 [17542.3577| 11.3346
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Fig. 8 Trend analysis results for HPF
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Table 7 Average and outlet temperature of HPF

Aver. temperature Outlet temperature
(C) (C)
Typel -23.60 -20.06
Type2 -24.58 -21.15
Type3 -25.30 -22.23
Typed -25.57 -23.29

3.2 HPF '4Z} 2S0f tist 22t 24
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Temperature (C)
-37.872 -37.554 -37.236 36918 -36.599 -36.281

Rectangle - Channel

Temperature (C)
38772 -38.281 -37.789 -37.297 -36.805 -36.313

(b)

Fig. 9 Shape (a) and Numerical analysis result (b) for
HPF (type 1)
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Fig. 10 Shape (a) and Numerical analysis result (b)
for HPF (Type 2)
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Table 8 Improvement results analysis

Ave. Ave.
Temperature
Temperature | Temperature
of outlet
of plate of channel (C)
(C) (C)

Base HPF -34.68 -34.77 -34.11
Type 1 -37.01 -37.29 -36.68
Type 2 -37.61 -37.96 -36.77
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