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The Development of Drying Squid
with a Solor Modular Dryer
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Abstract

The solar modular dryer has special characteristics, that it has the ability to dry
various kinds of products, and also able to control the drying temperatures, the air-flow rates
an the ratio of spent air to be recycled.

The research used the dryer for presering squid, with a production capacity of 10 kg
(135 squid). The initial moisture content of the product is 82% whb., with a finally moisture
content of 25% wb.. The overall drying time is 14 hours by operating at 60°C for the firs 5
hours and 40 °C for the remaining 9 hours. The air-flow rate recorded was 0.048 kg/s, and
80% of the total air use for drying was recycled.

The energy consumption during drying was 12.29 MJ/kg H20 evap., that is when
solar radiation was at 19.05 MJ/m’-d, permitting a solar collector efficiency of 28.84%
The electrical energy consumed 44.43% The heat generated from the blower consumed
were 12.86%, the solar energy 14.89% and energy from recycle air was 27.83% of the total
energy consumed. The comparison of drying at the same temperatures and air-flow rates
with 80% recycled and without recycled, it was determind that if the air recycle 80% was

saved the energy consumption 25.86% of the total energy consumption when without recycle.

squids at 13.84 Baht/kg H20 evap.

The life expectancy of the system is 15 years, with an operation cost of drying

Keywords :Solar dryer / Dried squid / Drying / Energy consumption / Auxiliary energy
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Table 1 Experimental results of squid drying

Description Test No.

1 2 3 -+ 5 6 i

Drying air condition

temperature ('O) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

40.0 40.0 40.0 40.0 40.0 40.0 40.0
air flow rate (kg/s) 0.036 0.036 0.048 0.048 0.060 0.060 0.048
fraction of air 50 80 50 80 50 80 | Nore.

recycle (%)

Ambient condition

temperature ('C) 29.4 30.9 31.6 29.9 32.9 31.0 30.1
relative humidity (%) 79.19 73.51 72.03 84.65 74.42 74.78 79.45
Condition of squid

before drying (%db) 467.86 | 497.73 | 49242 | 507.53 | 485.82 | 472.74 | 507.90
after drying  (%db) 61.54 24.61 33.26 39.10 35.28 28.87 37.04
initial weight (kg) 9.09 9.67 9.51 9.72 8.51 9.83 8.69
dry matter  (kg) 1.60 1.62 1.61 1.60 1.45 1.72 1.43
Solar radiation 12.45 22.65 22.38 19.05 20.92 15.76 8.94
(MJ/m*-d)

Energy consumption

(MJ/kg H20 evap.)

Heater 6.50 4.59 4.48 5.46 5.62 5.80 7.74
Motor 1.63 1.67 1.40 1.58 1.90 1.88 2.20
Solar 1.74 1.93 3.37 1.83 4.02 1.96 2.06
Specific Energy 9.87 8.16 9.25 8.86 | 11.54 937 | 11.95
Consumption

Recycle 1.63 2.37 1.85 3.42 2.46 4.03 0.00
Energy saving

Solar (%) 15.11 18.02 | 3066 | 14.89 | 27.71 12.64 | 16.77
Recycle (%) 1471 | 2256 | 1662 | 2783 | 1261 | 30.09 0.00
Total (%) 2992 | 4058 | 4728 | 4272 | 4132 | 42.73 16.77
Drying time (h)

T=60C 5.00 5.00 5.00 5.00 5.00 5.00 5.00
T=40C 10.00 11.00 7.00 9.00 7.00 9.00 5.00
Total time (h) 1500 | 1600 | 1200 | 1400 | 1200 | 14.00 | 10.00
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Table 2 Energy consumption of the modular

solar dryer

Energy source Energy consumption
(MJ/kg HZO evap.)

Motor 1.58

Heater 5.46

Solar 1.83

Recycle 342

Total 12.29
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