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Development of Conveyor Belt Fish Grilling Machine for Dried Fish Organs Curry Production
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Abstract

The purpose of this research was to design and build a prototype of a conveyor belt grill
system that worked semi-automatically. The optimum factors for grilled saba meat were tested: 1) the linear
speed of the fish conveyor belt (measured in meters per minute) at three levels: 0.20, 0.25, and 0.30
meters per minute (representing the duration of the grilling process of 27, 20, and 16 minutes,
respectively), and 2) the distance between the gas burner and the belt at three levels: 14, 20, and
26 cm. The test results included 1) the working capacity (measured in bodies per hour), 2) the body
temperature (°C) of the fish after grilling, 3) the moisture content of the fish after grilling (measured as
a percentage of wet base), and 4) the appearance of the fish skin after grilling. These results were to
be used in the process of preparing raw materials for the production of roasted fish curry in a jar. From
the tests, it was found that the suitable factors for the machine were a distance of 20 centimeters
between the gas burner and the belt and a linear speed of the fish belt conveyor at 0.25 meters per
minute. At these settings, the machine had a capacity of grilling 371 fish per hour (representing a
grilling duration of 20 minutes per round) or equivalent to 92.83 kg per hour. The characteristics of the
mackerel that could be obtained were as follows: Saba was cooked at a temperature of 82.38+0.85 °C
and had a moisture percentage of 33.49+£3.85 on a wet base. These characteristics catered to the
needs of entrepreneurs. By utilizing one worker, the machine could efficiently grill raw materials,
helping to reduce costs and add value to products. Considering the machine price of 1,000,000 baht,
there was a break-even point of 4 years.
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Figure 1 Share of ready-to-eat food market value in Thailand (2021)

Source by Yongpisanphob (2022)
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Figure 2 Share of Thailand’s ready-to-eat food export value by Market (2021)

Source by: Yongpisanphob (2022)
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Table 1 Result of fish temperature after grilling
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Belt speed

Fish temperature (degree celsius)

Gas nozzle distance (centimeters)

(meters per minute)

14 20 26 AVG F-test
0.20 94.73+0.75 88.89+0.84 82.35+0.92  88.66+0.84a
0.25 89.95+1.04 82.38+0.85 71.74+£0.75  81.36+0.88b *
0.30 88.51+0.72 69.64+1.31 67.63+x1.17  75.26+1.07c
AVG 91.06£0.84a  80.31+1.00b  73.91+0.95c
F-test *

Remarks: * = Significant difference at probability level 0.05

F test with Gas nozzle distance (centimeters) is 2510.530, F test with Belt speed (meters per minute) is 1501.795.

R squared = 0.991 (Adjust R squared = 0.990)
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Belt speed

Moisture content (%w.b.)
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(meters per minute)
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0.20 38.41£3.85 38.55+1.44 30.96£6.41  35.97+3.90a
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F-test

Remarks: * = Significant difference at probability level 0.05

F test with Gas nozzle distance (centimeters) is 25.194, F test with Belt speed (meters per minute) is 12.063.

R squared = 0.839 (Adjust R squared = 0.767)
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Table 3 Result of appearance of fish skin after grilling

Belt speed

(meters per

Appearance of fish skin after grilling

Gas nozzle distance (centimeters)

20 26

Cooked Saba

but has a burnt surface

Cooked Saba

have characteristics as required

Cooked Saba

Uncooked Saba

but has a burnt surface have characteristics as required
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Cooked Saba

0.20
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Figure 7 (a) Required characteristics of Cooked Saba and (b) Cooked Saba with a burnt surface
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