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Abstract

Objectives: This research aimed to study and design a semi-automatic banana stick
production machine suitable for community enterprises. The primary objectives were to
enhance production efficiency, reduce labor costs, and promote income generation within the
community.

Method: The development of the semi-automatic banana stick production machine
began with designing its operating system, which comprised three main processes: banana
mashing, mixing, and bar forming. In the first process, the banana mashing unit was designed
to handle up to 25 kilograms of bananas per cycle, ensuring an adequate capacity for
community-level production. The second process involved a mixing unit to add ingredients
based on a specified ratio and ensure thorough blending before transferring the mixture to the
bar-forming unit. The bar-forming unit utilized a screw extrusion mechanism, enabling
continuous production of banana bars. It was equipped with a cutting blade mechanism that
allowed the bars’ length to be adjusted between 10 and 15 centimeters. Additionally, a conveyor
system was implemented to transfer the cut banana bars to a receiving tray, where they were
arranged for subsequent drying.

Results: The semi-automatic banana stick production machine demonstrated a production
capacity of at least 12.5 kilograms per hour, or approximately 100 kilograms per day, with only
two workers required. The operation was divided into four cycles per day (two hours per cycle),
each processing 25 kilograms of pre-mixed banana mash. The amount of banana mash that could

not be extruded into bars was minimal at only 0.11 kilograms, resulting in a machine efficiency of
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98.26%. Moreover, the machine was estimated to generate additional income of approximately

200,000 THB per year. With a machine cost of 320,000 THB, the payback period was

approximately 1.6 years.

Keywords: banana flour, banana sticks, semi-automatic banana stick machine
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Table 1 Banana nutritional value. ( Atli. 2023)

Nutritional Values Unit Egg Banana Lady Finger Banana Fragrant Banana Burro Banana
per 100g (Musa acuminate) (Musa acuminate) (Musa sapientum) (Musa sapientum)
Energy kcal 140 139 125 112
Water g 62.8 62.6 66.3 71.2
Protein g 1.5 1.1 0.9 1.2
Fat g 0.2 0.2 0.2 0.2
Carbohydrates g 329 33.1 29.8 26.3
Fiber g 1.9 2.3 1.9 -
Ash g 0.7 0.7 0.9 0.7
Calcium mg il 7 26 7
Phosphorus mg 23 43 46 a8
Iron mg 1.0 0.8 0.8 0.8
Beta-Carotene mg 0.8 0.054 0.099 -
(Provitamin A)
Thiamine (Vitamin B1) mg 0.03 0.04 0.04 0.08
Riboflavin (Vitamin B2) mg 0.05 0.02 0.07 0.11
Niacin mg 1.4 1.4 1 0.8
Vitamin C mg 2 11 27 1
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Figure 1 Processed Namwa (Thai Cultivated Banana) powder products.

(Atlascompany. 2023)
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Figure 2 Sketch of semi-automatic banana stick machine

)

Figure 3 Detailed sketch of the extruder design
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Figure 4 Detailed sketch of the roller cut and belt conveyer design
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Belt conveyer

Body

Figure 5 Prototype of semi-automatic banana stick machine

(a)

Figure 6 Banana powder grinding machine ( a ) Machine structure.

(b)

and ( b ) Banana powder characteristics from the machine.
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Figure 7 Banana stick obtained through the prototype
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Figure 8 Measuring the dimensions of banana stick produced by the prototype
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Table 2 Test results of banana powder grinding machine

Test Point

Test Results

Raw Material
Production Capacity
Batch Volume
Product Characteristics

Machine Safety System

Banana
1 ke per 45 seconds
5 ke per production cycle

90 mesh

- Emergency stop switch: Fully functional

- Operation indicator light: Fully functional
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Figure 8 Relationship between length of the banana stick (centimeter) - left,

Energy Consumption (kWh) - right and Roller speed (rpm)
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Table 3 Comparison details between the prototype semi-automatic banana

stick machine with traditional production (man labor)

A VO N -

O 00 ~N O U

. Power consumption
. Type of technology used

. Industrial production readiness/

machine integration

. Safety system

. Key technical highlights
. Operating cost

. IRR / Payback period

. Commercial price and

operation cost

N/A

Man labor
Not available

Not implemented
Folk wisdom

300 baht/person/day persons

500,000 - 700,000 baht/year

Properties Traditional production Prototype semi-automatic banana
(man labor) stick machine
. Performance 3 kg/person/day 100 -120 keg/day

15.60-16.96 Watt/kg

Semi-automatic
Available

Implemented
Machine technology
150 baht/day
1.6 years
250,000 - 350,000
baht/year
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