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Development of a Silkworm-Rearing House Using the Internet of Things (loT)
System for Temperature and Humidity Control
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GRAPHICAL ABSTRACT ABSTRACT

This research involves the development of a
silkworm-rearing house equipped with an Internet of
Things (IoT) system to regulate temperature and humidity

5 within the facility. It also includes the design of the
’_ 2 rearing area and processes in accordance with the
N E standards outlined in TAS 8203 by the National Bureau
Set temperature =p- s . .
and humidity in 2 of Agricultural Commodity and Food Standards (2017).
the SP Smart \ . . e .
Plant system. = The silkworm-rearing facility is located in Dan Thap Tako
The IoT system controls climate during silkworm rearing. Subdistrict, Chom Bueng District, Ratchaburi Province.
Time 06,00 am — 12.00 pm \ Tiete 06.00 am - 12.00 pm The Tubtim Siam 06 variety of silkworms was used
e s £ 100 as the model species. The results indicate that the
£ : g
r i = s ,‘,L:l _!E . loT-equipped silkworm-rearing house, used for rearing
S ;x [ | o] silkworms from the 1" instar to the 5" instar, maintained
P g T e £ s 0%
Organic silk £ % temperature between 25.72°C and 30.25°C, and
cocoons are clean, i i - L H H H
safe, and suitable 345678 9101112131415161718192021 2223 345678 91011121314151617181920212223 relative humidity values between 77.66%RH and
for medical Day Dpay
applications: Temperature and humidity are within the optimal range for silkworm rearing. 89.90%RH during the periods of 6:00 a.m.-12:00 p.m. and

6:00 p.m.-12:00 a.m. The loT system effectively regulated
both temperature and humidity, providing an environment suitable for silkworm development. The cocoon products produced in this facility
demonstrated superior quality compared with reference data from the Queen Sirikit Department of Sericulture. Moreover, the silk cocoons
obtained were clean, safe, and suitable for medical applications. Therefore, this silkworm-rearing house equipped with the loT system is
considered suitable and convenient for farmers, enabling year-round silkworm production.
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Mulberry leaf storage room

Mounting room

[l Temperature and humidity sensors
® Mist spray system

Figure 1 Layout of the interior of a silkworm-rearing house equipped with the 0T system

Figure 2 3D interior (A) and exterior (B) models of a silkworm-rearing house equipped with the loT system
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Figure 3 Diagram of an organic mulberry plot for silkworm rearing

Science33-N6.indd 96

6/1/2569 BE 10:43



71 33 avuil 6 woARNIEU-51u21AY 2568

58153Imemansuazinalulad

2.2 nssuaunsasaviueulu

ﬂizmumiLgawuauiwmzﬂﬁﬁamu%’a
fimun 1nY.8201(G) — 2559 [13] tielwlsslm
Sunidifinunings uansds Figure 4 wazdisne
awiBundiail

2.2.1 s siaeevivoulu

1. luvsloudilddmiuidsdlvaiugiuia
g3 06 Usganad 200 — 300 Alansu

2. enuavealsedoudsmueuluay
gunsaiine 4 Taednevhenuazerndethazen
naursdneniigesamslimatanm uazsidose
arsagariiyula arududu 0.5% vie 1%
Tneninseusung

3. wisnyurndmiulsedmueulnily
szovlvuuey Lioanm iy

Organic Mulberry leaf plot

.

T

Use organic mulberry leaves

-

Ripe silkworm

to feed silkworms

Raising young and old silkworms

Move silkworm excrement

2.2.2 nrsidgeauauln
1. Msiuwarnsiilundeu
Sy 1 ivluldoenasunludl 1-3 way
Tumlouudown 0.5-1.0 wuRwns Ae 3-4
YINUDIAUNING
Su 2 ivluldvenasuiludl 4-6 way
Tumlouriuiiawinning 1.5-2.0 wudlns
Sy 3 ivluldvenannludl 7-10 way
Tumlowiuilawinnng 2.5-3.0 wufuns
5y 4-5 Mlumdeuldnaoaane eniiy
Tueen
2. ewnshidesniniuas 3 ifo
3. nsvenefiudilunisidosnuoulnls

winzauturusulrlLfaz iy

Sorting out good/bad cocoons

Cocoon packaging

Figure 4 Process of rearing silkworms in a silkworm-rearing house equipped with the IoT system

Science33-N6.indd 97

6/1/2569 BE 10:43



Thai Science and Technology Journal

Vol. 33 No. 6 November-December 2025

4. mseeyalvy msaeyalrunniy lag
vhdmoulmiu Weluude 5 lideyanniu

5. flolvan wdandeslvate 5 wéa
Uszana 5-7 $u szifiulnugnidnde ielvlvsmile
idluge

6. edstrafuiilvuaziinisfnuenied
wazSeunnseseanainiu waitdrseduvinaly
az0n aenys Uin3uilalodinudesn waziiuden
flynnussglugayniafieiuin

2.3 n1snadovAnIIzguugiuazau Ui
wangauranI s syl
ﬂwiLﬁuamuaulmmsﬁmimuﬂmﬁaﬁa
mdlulsaFeulimnzanegiane 1esandads
wanildamasosnsnisiasyivlnvemmeul Tu
Tssdoudsmuaulnuuwuulndifadsszuy 1oT oy
fosnuaulidonmgiuazaududuimsniglu
TsaBeusglutisiimunzanvesusiaz fovuoulny
fauaasly Table 1 Juduaniizfidredanunsy
wipulnudmuall melulssSeulainisesnwuy
uazdnneiumiswesgunsaiiagildlunisaunu
Hafemadsueulu Tnsfaraedosmunioniio
duaudilufesdsslvudua 8 ya fedeinay
svuisanuseuiinmedlsadeuluionislny

U 6 YA AnadaszuuuNeyiady (Cooling
pad) luendedlvy vun 6 WAs wazfnds
Leumezja%qmmﬁuazmm%u (SHT31; Sensirion,
Switzerland) Tusoadsslvm $1uau 2 90 Lo Tnen
gaunginazaududuinsnelulsadou s
fuansly Figure 1 lnouwesgumaiidvainsia
Faus -40°C §9 125°C wazmIuAAIALAREY
(Accuracy) £0.2°C uavifuwasauduiivanisia
Fausl 0%RH §9 100%RH wazAINLABIAAADY
+2.0%RH

uananiifaiinismuauiladeduiidmane
nsasyAvlnvesruaulm Wy

1. Tunsieudadusmisndnvemueulng
wedlilumiouiian azenn fnuenislaguinisd
wanzas Taofiulumisuudnianldids el
TaiAu 1 Ju

2. anuvukuureueuluy fesiinng
sneiuidediduisfunsaiyduinvemuou
Tnuusiay o iedosturunesndensandnsinig
WwigAvle Tneruaulunuszana 20,000 f1 agld
NufiFesegetion 16-18 mMsawas (A5 a3
yeneituiiaswomuoulnuusiazte (Sovuouluy -
AuARUiRes (r5a1) fell S 10 1 asa fo 2: 2

Table 1 Environmental conditions suitable for silkworms rearing [16]

Ages of silkworms

Temperatures (°C)

Relative humidity (%)

1% Instar 27-28 90

2" Instar 26-27 85

3" Instar 25-26 80

4" Instar 24-25 75

5" Instar 23-24 70

mounting 22-24 65-70
98
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Table 2 The operation of the loT system employed in a silkworm-rearing house.

Ages of silkworms Temperatures (°C) Relative humidity (%)  Fan  Cooling pad

More than 27 Less than 85 on on
1% Instar — 3" Instar

Less than 27 More than 85 off off

More than 25 Less than 75 on on
4" Instar — 5" Instar

Less than 25 More than 75 off off

99
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Figure 5 A prototype silkworm rearing house used for rearing silkworms equipped with the loT system.

(A) Outside the silkworm rearing house (B) Silkworm rearing room

(O) Mulberry leaf storage room (D) Mounting room
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Figure 6 The temperatures of the air in a silkworm-rearing house equipped with the loT system
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Figure 7 Humidity of the air in a silkworm-rearing house equipped with the IoT system

Note: Green lines indicate the temperature and humidity of the air measured inside the silkworm rearing
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house.

Red lines indicate temperature and humidity conditions that are suitable for the requirements of

each age silkworm.

Yellow bands indicate temperature and humidity conditions that are suitable for the requirements

of silkworms.
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nsvanonABsusuliSTUTIAs W 06
melulsaZeudsmueulmfiRndessun loT itels
Ianandnsalumiluirazifiou Lanse Table 3 lag
nandnsaluuludiounainu 2565 (Oct 65) waz
dAy 2566 (Aug 66) WU fiendmnslvaste
Lupdeisuiiy wasdianhudnidenseieds
wisfuesiBunddonsannninanansslvuen
Yoyafienadeveansumioulnuuansis Table 4

drunandnselvalufounun1ius 2566 (Feb 66)
wud Sl giluasesuadeuazdminden
Simedualounndt drudesiduiiudensedien
ﬁa&m:hmawam%’dimmﬂ%'amuaﬁéwawmmu
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TnusisEfviinananansslnalndifeatuteya
ranansslmannnsumleul Wewnnlsadoudes
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aruuleglutsiiunzay lnefidgumgiieds

Table 3 The silk cocoon production yield of Tubtim Siam 06 silkworm from a silkworm-rearing

house equipped with an loT system

Hatching Weight of

Weight of Cocoon shell
Month Silkworm species  percentage cocoon shell

cocoon (g) ratio (%)

(%) (c9)

Oct 65 Tubtim Siam 06 94.62 0.95 11.00+1.15 11.65
Feb 66 Tubtim Siam 06 92.70 1.05 11.00+1.36 11.50
Aug 66 Tubtim Siam 06 77.10 1.00 13.00£1.00 13.00

Table 4 Information on silk cocoon production from the Queen Sirikit Department of Sericulture [1]

Hatching Weight of Weight of Cocoon
Silkworm
Resources . percentage cocoon cocoon  shell ratio
species
(%) (9) shell (cg) (%)
The queen Sirikit department of
92.70 0.96 10.75 11.30
sericulture (Month Oct - Jan)
the queen Sirikit department of Tubtim
76.71 0.96 9.75 12.61
sericulture (Month Feb - Apr) Siam 06
the queen Sirikit department of
90.63 1.01 11.25 10.86
sericulture (Month May - Sep)
103
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