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Abstract

The objective of this research was to study the efficiency of loTs using in
the production process for a cool group of mushrooms, Bhutan oyster mushrooms
in a smart farm, size 3.6 m x 6.0 m x 2.40 m in Bankok Sub-districts, Muang Uttaradit
District, Uttaradit Province. The sensors, A & B were installed in zone A & B divided
along the length of the farm and installed hardware of 10Ts 1) cooling fans, 2) light
bulbs, 3) carbon dioxide exhaust fans and 4) humidifier. The result revealed that the
loTs was able to control all four key factors by application or control-box which were
1) relative humidity 70-90%, 2) temperature of 28-32°C, 3) carbon dioxide concentration
under 1,500 ppm, and 4) light intensity under 100 lux. Furthermore, it shows that
although the loTs can control the four key factors, but the values of the factors will
not be the same for the whole house. Therefore, it is necessary to plan the
installation of lIoTs on the farm to control all factors. Furthermore, when comparing
the mushroom product from the smart farm and the traditional farm, it was found
that the volume of mushroom products from the smart farm was greater than that

of the traditional farm by 22%.
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Figure 1 Research experimental methods
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Figure 2 Inside and outside of the farm
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Figure 3 Sensor marks (A and B) in farm
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Zone Controlled Controlled Controlled
Level Outdoor Indoor A Indoor B
Factors/Control outdoor indoor A indoor B
Humidity (%) Min-Max. | 29.0-83.6 79.2-81.2 79.1-80.7
(70-90%) Avs. 59.0 ({) 80.4 (¢~) 80.0 (J.)
Zone Controlled Controlled Controlled
Level Outdoor Indoor A Indoor B
Factors/Control outdoor indoor A indoor B
Temperature (*C) Min-Max. | 24.4-37.6 29.6-31.1 29.8-31.1
(28-32°C) Avg. 30.6 (X) 29.9 (J.) 30.2 (¢‘)
Zone Level Indoor A | Controlled | Indoor B | Controlled
Factors/Control indoor A indoor B
CO; (ppm) Min-Max. | 255-940 559-1309
asome | O |
Zone Level Indoor A | Controlled | Indoor B | Controlled
Factors/Control indoor A indoor B
Light (lux) Min-.Max. 68-87 53-67
<100 lux Avg. 78 (J') 63 (J.)

Figure 6 Dashboard of factor control
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Table 1 Paired samples test: factors of mushroom production

Paired Samples Test

Mean Std. Std. Error 95% Confidence t Df Sig.
Deviation Mean Interval of the (2-tailed)
Difference
Lower Upper
Pair 1 HumiA - HumiB 431 .486 .075 279 .582 5.745 41 .000
Pair 2 TempA - TempB -.254 164 .025 -.305 -.203 -10.061 41 .000
Pair 3 CO2A - CO2B -492.952  122.404 18.887 -531.096 -454.808 -26.100 41 .000
Pair 4 LightA - LightB 14.785 4.336 669 13.434 16.137 22.096 41 .000
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Table 2 Mushroom production in each zone

Zone Zone A Zone B Traditional
Number of mushroom (bags) 500 500 500
Number of producing day (days) 108 108 108
Total production (grams) 121,740 119,710 92,800
Avg. production per bag (grams) 243.48 239.42 185.60

INA1599 2 (Table 2) wuInnsuaninlulssseudaaseslulau A wag B den
NAKAMALADNBUY 243.48 NSY WAL 239.42 NTU AIUAIAU LarAISNARIULTISBUWUU
pafy danananedgsianay 185.60 N5 Yeaninuanaslulau A wag B windusauay

23.7 uag 22.5 mua1au wenanduinfindnldainlsuioudaasesdelinudnvusia

v
o

fauanlyy luuazin wANANNKAKNAALAAYBINYATNTALNISHERTULS S DULUUA LAY

Fauansluning 7 (Figure 7)

Figure 7 Mushroom product in the smart farm and traditional farm
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