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[Abstract]

In this study, the "Insect Smart Farm Air Conditioning System" is designed and proposed for the
control of breeding environment of Protaetia brevitarsis seulensis larvae. The proposed "Insect Smart
Farm Air Conditioning System" separates the breeding room from the air conditioning room. It is a
system that creates an environment optimized for breeding and distributes it into a breeding room.
When controlling the environment through air-conditioning and humidifiers in insect farms, temperature
and humidity vary from part of the breeding room to part. The solution to the problem can be
suggested as a solution to the difficulty of producing white-spotted flower mounds of uniform size and
weight when selling edible insects. By using the "Insect Smart Farm Air Conditioning System," the
temperature difference can be reduced by 6°C and the humidity difference by 24.7% compared to the
environmental control of existing insect farms. The temperature and humidity of different parts of the
breeding room were improved. Provide the optimal environment of Protactia brevitarsis seulensis larvae
at all times and ensure uniform CO, concentration. It can be expected to increase output through annual
production and increase income for insect farmers. The proposed "Insecting Smart Farm Air
Conditioning System" also controls the set temperature, humidity and CO,. Environmental control of the
breeding of other edible insects and the reproduction of mushrooms that require environmental control

in breeding or breeding will also be possible.

» Key words: Edible Insects, Protaetia brevitarsis seulensis, Smart Farm, Air Conditioning System,
Insect Keeper
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5. Overview of Insect Smart Farm
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ITII. Design of Insect Smart Farm Air
Conditioning System
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Fig. 3. Insect Smart Farm Air Flow Diagram

Table 1. Specifications of devices in insect smart farm
air conditioning system

category standard
- Method of measurement: NTC
Summerster (10K)
Temperature | - Measurement range: -50 to 100 degrees
sensor - Precision: £1%
- Response time: 1.5-10sec
- Operating environment: -30°C to +80°C
- Method of measurement: Po-lymer
- Measurement range: 0 to 100% RH
Humidity - Resolution: £1% RH
sensor - Precision: 0.4% RH
- Response time: <10 sec.
- Operating environment: -40°C to +60°C
- Method of measurement: NDIR:
Non-Dispersive Infrared
- Measurement range: 0 to 2000PPM,
6,000PPM
CO2 Sensor - Input Power: 24 VDC
- Output power AN1:1-4VDC (line conversion
range)
- Operating temperature: 30 to 50 degrees.
- Precision: £30 ppm £5% o f reading
Data - 4GB RAM, 25068 SSD, cello-core 1.6Ghz
collection
3160
server
Heating and - Cooling 1.33KW (Single phase)
Cooling - Heating 1.78KW (Single phase)
Machine - Inverter type
- Humidification unit: éset
Humidifier Hu g‘o'\‘/j\;ty(zgos) \/h
- Wind flow: 0.6~0.65 m3/min
- Daily dehumidification: 65L
Dehumidifier - Water bucket capacity: 6.0L
- Power consumption: 855W (single phase)
Convection Fan | - Consumption power: 40w (single phase)

IV. Design of Insect Smart Farm Air
Conditioning System
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Table 2. B A&

Experimental
Content Result
- Differences in temperature and
Temperature humidity of insect smart farm: 1.3°C,
and Humidity 12.1%
Measurement - Differences in temperature and
humidity in insect farms: 7.3°C, 36.8%
High
Temperature - Time to reach set temperature: 2 hours
and Humidity - Time to reach set humidity: 3 hours
Experiment
Low . .
Temperature - Tl.me to reach set tempe.réture- 6 hours
. - Time to reach set humidity: 1 hour 30
and Humidity .
. minutes
Experiment
CO2 Ventilation | - Time to reach set CO2 concentration:
Experiment 2 hours

V. Conclusions
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