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Abstract

We report an innovative development of a hybrid oven that utilizes automatic temperature control through solar energy
and the Internet of Things, aims to 1) designing and developing an innovative hybrid oven using automatic temperature
control, controlled by solar energy and the Internet of Things, 2) promoting the product transformation of fermented
meat, aiming to increase community incomes. Functional testing and innovation appropriateness were evaluated by
three experts. To collect data for analyzing the mean and standard deviation of the innovation’s performance test, the
test was conducted over a period of 3 days from January 25th to January 27th, 2023. The comparison test between
the cabinet with fermented meat inside and the original method using solar energy drying revealed an overall average
temperature of 47 °C and an overall average relative humidity of 20 %HR for the developed innovation; by
using the original method of solar energy drying, the overal average temperature was 27 °C and the overall average
relative humidity was 52 %HR. The evaluation of innovation appropriateness revealed the overall highest level of
Mean (X = 4.73 S.D. = 0.23). The assessment of satisfaction with the use of the innovation within the community
showed that the overall average was the highest (X = 4.56, S.D. = 0.57). The machine can reduce drying time in

the sun as it has a higher moisture reduction capacity, leading to faster sales.

Keywords: Innovation, solar energy, Internet of Things
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Figure 1 Changes in the humidity rate with the temperature
of raw materials
Source: Department of Alternative Energy Development
and Efficiency, Ministry of Energy, 2015.
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Figure 2 Drying or drying machine design.
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Figure 3 Principle of operation of temperature
and humidity control system.

J Sci Technol MSU

5. nyaaasdsznaudiaiaslanldiiuur
Iwdansuauauuula suiaanunuw 6 I8 Usznau
I udaz i uIaIdeses WevnwinAluiSuLaILas
ﬂi:mﬂmmi”aumzﬂuﬁ fzuunisvanusausiuny
wasnulWin graunlaldaunsainnslianasauda
wasnw WAL unaea Wi nszuaady 220 1ad aua
40 Fad Aadousnaddndsanlan $1mamu 4 waea uaz
fRfssrUURAANTIN BN TUN A WA s uaady
220 Thad 2wa 0.14 wawil $1w9n 2 1A%e9 UM
ﬂTﬂdgﬁ’LuLL@ia:@i’m aﬂé’qi:uumquqm%gﬁuazmm%u
vL’?éTm"ﬁ'mgTau mmmmuqumsﬁwmma\‘iméaamu
InI@wy 69 Figure 3

Figure 4 Install the machine and temperature and humidity control system.
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Figure 5 The test results for the three-day average relative temperature and humidity during
25-27 January 2023 are as follows.
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Table 1 The electricity costs used in the dryer test from January 25" to January 27th, 2023, were recorded.

Date Electric power of the Electric power of the fan Power transformer Total Power Cost of electricity
bulb (in watts). (in Watts) (watts) (Watts) (Baht)
1 320 465 323 1,108 5.30
2 320 403 323 1,046 5.01
3 320 341 323 984 4.68
960 1,209 646 3,138 14.99
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Table 2  The test results compared the weight of the product from the incubator or dried from the product with solar
energy and electricity for 3 days compared to the traditional drying method.
Weight content Residual Residual
The same amount of weight
(gram) weight M weight M M
. " d (gram) W ¢
date Incubator or drying (gram) (gram)
Before After Before After
drying drying drying drying
1 4,000 3,700 300 8.00 9.00 4,000 3,820 180 5.00 5.00
2 3,700 3,400 300 9.00 9.00 3,820 3,600 220 6.00 7.00
3 3,400 3,200 200 6.00 7.00 3,600 3,420 180 5.00 6.00
Total residual weight 800 23.00 25.00 Total residual weight 580 16.00 18.00
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temperature controlled by solar energy and Internet of Things
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