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Automatic Trash Can with Artificial Intelligence Technology

Wadeenat Wannasawaskul!”

! Department of Communication and Information Engineering, Faculty of Industrial Technology, Thepsatri Rajabhat University

* Corresponding Author: wadeenat.w@lawasri.tru.ac.th, Tel: 090-5640990
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Abstract

This research aims to develop an automated waste bin capable of waste classification using
automation and artificial intelligence (Al) technology to enhance waste management efficiency. The
system employs an ESP32-CAM as the primary device to capture waste images and transmit data to an
Al model developed using a convolutional neural network (CNN) on the Teachable Machine platform.
This model classifies waste into four categories: general waste, hazardous waste, organic waste, and
recyclable waste. Upon classification, the ESP32-CAM transmits the results to an Arduino Uno R3, which
controls the waste sorting mechanism using motors and servo motors. Additionally, an infrared (IR)
sensor is installed to monitor the waste bin's status and trigger an alert when the bin is full. The system's
performance was evaluated by classifying 50 waste samples per category and assessing four key criteria:
(1) classification accuracy, (2) accuracy of the waste container movement, (3) ability to halt operation
when the waste bin is full, and (4) LED notification functionality. Experimental results showed that the
system achieved a maximum classification accuracy of 99.56% for organic waste due to its distinct
characteristics, while general waste had the lowest accuracy of 96.00% due to similarities with certain
recyclable waste types. Furthermore, the system demonstrated an accuracy of over 90% in directing
the waste container to the correct bin across all categories, with a 100% accuracy in the hazardous
waste category. The system also consistently performed stably in alerting when the waste bin was full
using the infrared sensor. Overall, the test results indicate that the developed automated waste bin
system effectively reduces waste classification errors and significantly improves waste management

efficiency.

Keywords: Waste Bin, Artificial Intelligence, Teachable Machine, ESP32-CAM, Arduino Uno R3

Please cite this article as: W. Wannasawaskul, “Automatic Trash Can with Artificial Intelligence Technology,” The

Journal of Engineering and Industrial Technology, Kalasin University, vol. 3, no. 2, pp. 1-15, 2025.
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Abstract

Heat exchangers were important devices used for heat transfer in various industries. Heat transfer
enhancement in heat exchangers can be achieved using various methods. The porous media were
placed across the flow inside the tubes of the heat exchanger. This method was used to enhance heat
transfer. However, the selection of appropriate porous media must consider various factors, such as the
type and porosity. Therefore, the objective of this research was to study the effect of stainless wire-
mesh porosity on heat transfer in a circular tube heat exchanger with a porous triangular serrated insert.
The SUS 304 stainless wire-mesh was used as porous media. The porosity (X) was examined in four
levels: 0.55, 0.62, 0.77 and 0.77. The pitch ratios (PR = 2) and height ratios (HR = 0.40). The experimental
have been conducted for the air flow in terms of Reynolds numbers (Re) ranging from 4,300 - 23,800.
The experiment was conducted in the tube heat exchanger having a uniform heat fluxed wall.
Experimental results indicate that a decrease in X leads to an increase in the Nusselt number (Nu) and
the friction factor (f). This was because a larger volume of solid material enhances its heat storage
capacity through conduction, resulting in increased heat transfer from the material to the fluid. The
highest Nu and f were found at X=0.55, which were 2.75 and 23.85 times when compared with a smooth
tube, respectively. In this research, the maximum thermal enhancement factor (TEF) of 1.28 was found

at X=0.55. Experimental results also indicate that Nu increases as Re increases, while f decreases.

Keywords: Nusselt Number, Friction Factor, Thermal Enhancement Factor

Please cite this article as: N. Amattirat, W. Intapat, T. Jaruwongwittaya and N. Ketchat, “Effect of Stainless Mesh
Porosity on Heat Transfer in Circular Tube Heat Exchangers,” The Journal of Engineering and Industrial
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Abstract

This research aims to study the suitability of temperature from heaters used in semi-automatic
mango stirrers. The temperature tests were tested at 90, 100, 110 and 120°C to study the effects on the
properties of stirred mangoes, including viscosity (Pa-s), weight (grams) and percentage moisture (%wb).
The experiment was conducted using 2,000 grams of MAHACHANOK (Mangifera indica L.) MANGO and
stirring continuously at intervals of 30, 60, 90 and 120 minutes. The experimental setup consisted of a
22-inch diameter stirring pan, which was rotated at a fixed speed of 15 rpm. The heating process was
performed using a 2,500-watt electric heater to maintain the required thermal conditions. The results
showed that the temperature and time used for stirring significantly influenced the quality of the stirred
mangoes. For the reason, higher temperatures accelerate the evaporation of water. As a result, moisture
decreases and viscosity increases. The temperature of 110°C and the stirring time of 90 minutes are the
optimal values for the weight after stirring at 730 grams. This is because the viscosity value is close to
the reference value of 0.498 Pa-s and the percentage moisture is at an appropriate 70.32%wb. However,

optimum temperature control and stirring time are important factors for product quality.

Keywords: Mango Stirring Machine, Viscosity, Percentage Moisture, Temperature, Heater
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Abstract

Walking is a basic form of transportation that is important in accessing services and daily activities,
promoting health, reducing energy consumption, and supporting sustainable urban development. This
research aims to study the problems and assess the walkability within Hua Sai Subdistrict Municipality,
Nakhon Si Thammarat Province, using the Walkability Index (WI) as the main tool, along with a mixed-
methods research methodology, consisting of a questionnaire survey of 400 residents, in-depth
interviews with local officials, and field surveys. The evaluation results showed that the average WI index
score was 71.18, which is in the “Good” level. The factors that most affect walkability are the
maintenance and cleanliness of sidewalks, the availability of crosswalks, and safety from crime. However,
there are still limitations regarding facilities for the disabled, the safety of crossing the road in some
areas, and drivers’ behavior that is not friendly to pedestrians. This research presents guidelines for
developing sidewalk infrastructure that is continuous, safe, and accessible to all groups of people,
especially the vulnerable, such as the elderly and the disabled. The results of the study are important
data that can be used to support local policies to promote walking in communities and achieve

sustainable urban development goals.

Keywords: Walkability Index, Sidewalk Assessment, Hua Sai Subdistrict Municipality, Pedestrian Safety,

Road Crossing
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Abstract

This research aimed to 1) develop multimedia to promote cultural tourism in Phra Nakhon
District, Bangkok, 2) evaluate multimedia efficiency, and 3) evaluate multimedia satisfaction in promoting
cultural tourism. This research applied both quantitative and qualitative approaches. The samples were
divided into two groups, that is, 5 experts selected by the purposive sampling and 30 general users. The
research tools consisted of 1) promote cultural tourism in Phra Nakhon District, Bangkok, 2) evaluation
form of multimedia efficiency, and 3) questionnaire on user satisfaction on multimedia in promoting
cultural tourism. The results obtained multimedia to promote cultural tourism in Phra Nakhon District,
Bangkok in the form of tourism e-Book. The evaluation result from the experts was at a high level (X =
4.69, S.D.= 0.49). The overall result of user satisfaction on multimedia obtained from general users was
at a high level ( X= 4.5 1,S.D.=0.47). It could be concluded that the developed multimedia could
enhance experiences in tourism and promote cultural values in Phra Nakhon District, Bangkok very well.
Moreover, it could be applied as a model for multimedia development in further promoting tourism in

other aspects.

Keywords: Multimedia, E-Book, Cultural Tourism
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