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Development of Cylindrical Grading Machine for Cherry Tomatoes in Royal Project Foundation
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Abstract

The Royal Project Foundation has promoted cherry tomato cultivation in highland areas, with a total
production volume of 842 tons per year. However, due to the small fruit size, grading currently faces problems
such as low accuracy, long processing time, and labor shortages. Therefore, this research aimed to develop an
automatic cylindrical cherry tomato sizing machine to enhance grading accuracy and efficiency while reducing
labor dependency. The developed machine consists of four main components: a structural frame, a feeding
tray (with a capacity of 20 kg per batch), a cylindrical grading unit (dividing fruits into four grades based on
diameter ranging from 1.5 to 22.5 cm), and a motor-driven power transmission system with adjustable speed.
Experimental results demonstrated an average grading accuracy of 83.26% at 30 rpm, with an average processing
capacity of 175.29 +35.54 kg/h, which is 4.55-7.22 times higher than manual labor (28-30 kg/h). The system
consumed only 0.125 kWh of electricity and showed an economic payback period of 1.16 years. Moreover, no
fruit cracking or duplication was observed during operation, and user satisfaction was rated at the highest level.
The prototype unit was delivered to a field station, with user satisfaction evaluated at the highest level.
This automatic sizing machine effectively addresses the limitations of manual grading by improving productivity,
reducing long-term costs, and achieving high user acceptance. It presents strong potential for broader application
in sustainable agricultural practices
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Figure 1 The characteristics of cherry tomato fruits can be classified into four grades based on fruit size: Grade
1 (A), Grade 2 (B), Grade 3 (C), and Grade 4 (D)
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Figure 2 Structural Design (A) and Assembled Prototype (B) of the Automatic Cherry Tomato Grading Machine,
with the Principles of Operation (C) detailing its function.
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Figure 3 The average sizing accuracy percentage of the automatic cherry tomato sorting machine at speeds of
30 and 36 revolutions per minute (rpm)
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Table 1 Efficiency of Cherry Tomato Grading by the Royal Project Foundation at Packing House and Farm Plots:
Mae Tha Nuea RPF and Mae Sa Mai RPF.

Grading Location Cherry Tomato Yield (kg) | Duration (hours) Grading Capacity
(kg/hour/person)
Farmer’s plots (Mae Tha Nuea RPQ) 200-300 6-8 30 - 50
Packing house (Mae Tha Nuea RPC) 1,000 - 2,000 4-5 60- 125
Packing house (Mae Sa Mai RPC) 1,000 4-5 25 -30

Table 2 Summary of fruit damage rate during grading at different rotational speeds

Rotational speed (rpm) | No. of trials | Sample weight (kg/trial) | Mean damage rate (%) | Observation
30 4 15 0 No cracked
36 4 15 0 or bruised fruits

Note: No physical damage was observed in any test.

Table 3 Mean grading capacity of automatic and manual cherry tomato sorting methods with ANOVA analysis

Grading Method Mean = SD (kg/h) | Range (kg/h) | Efficiency (x Human Labor) | F value | p-value
Automatic Machine 176.67 + 44.64 128-217 4.55-7.22 32.17 0.004 *
Manual Labor 29.00 + 1.00 28-30 1.00

Note: * Differences between means are statistically significant at p < 0.05 according to one-way ANOVA.

Table 4 Comparative analysis of the automatic cherry tomato grading machine and manual labor based on

value engineering principles

Value Engineering Principles / Details Automatic Grading Machine Manual Labor
Increase value by enhancing productivity (kg/day) 1,965.54 240
Increase value by reducing labor cost (number of 2 persons (600 THB/day) 9 persons
workers) (2,700 THB/day)
Energy consumption (THB/day) 5
Total operating cost (THB/day) 605 2,700
Labor cost difference (THB/day) 2,095
Annual production capacity (kg/year) 40,000
Cost reduction capacity 40,000/1,965.54x2,095=42,634.59
Depreciation (straight-line, 5 years) 45,000+4,500 = 49500
Payback period (years) 49,500/42,634.59=1.16 years
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