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Design and engineering economic evaluation of bacterial disinfection

chamber for egg trays in cricket rearing

9

vilugn Feusshug’ 213 Asdeu’ a13n3 Usenins! Wealg dugsd’ 3T vy
a o L4 L4 dz

algwey Uszn1ns’ a15al asUanUn’ auna waanane? uazdsziad lansdnd
Khanittha Chaibandit', Waree Srison®’, Sawitree Prapakarn®, Peeranat Ansuree’,
Thayawee Nuboon?, Natthapong Prapakarn®, Jarinee Jongpluempiti’,

Chalermpon Yuangklang® and Jiravan Khotsakdee®

lpauzdmnssumansuazinalulad umIngaesalulads1vuinada 9inuassIwa

IFaculty of Engineering and Technology, Rajamansala University of Technology Isan, Nakhon Ratchasima Province
2paizinnysunasmnluladnisinyas unrmelasmalulads1vusnadany J9rInunssIvaN

2Faculty of Aericultural Innovative and Technology, Rajamansala University of Technology Isan, Nakhon Ratchasima Province
“Corresponding Author E-mail Address : waree.sr@rmuti.ac.th

UNANED

o

Al TngUszasAiiian1soanuuularseliiuaUANAIMNLATYEAENTIAINT TN B UL LT B UATISY

undlvdmiuidesimia Tnedousiidonuaiideidussuunsinuiniuresaniounasuasy3d Ussnaudae
Votou yanamyudmsuwRily yavaaiaauiounazinay galiyId yantuaugungiuasiianluniseu
e usuualfigamgdl 3 seeiu leun 40, 50 uar 60 ssrnwaldea Maalumseu 5 Wil wud Wegamally
Tunseuunslaiiingu fnavhliarnuausolumsihnuiunlasas widnavilimsldndsaulnihoesdousi
HouvaiFounslidmiuidsduin Sunldufiniu fudeldgungf 60 esmisadoa uazailuniseu 5 wi
aunsasdonuaili3oiia Escherichia coli waz Coliform bacteria iU ould fanuanuisalunisyieu
100 uwssadalus wazdnmsldndanulni 045 Alafaddalus manslinseimaassgaansimnssy Woamu
a%ﬁaé’awjn%al,wﬂﬁﬁaLLml‘zJﬁmﬁvmﬁym%w%mﬁm 65,000 U viauTag 300 Ju Yuar 8 Falus wazAnsian
Yol 1.5 VIMsauNg Wud1 AN Wintu 9,750 uwinel wazdiszaziianduny wihiu 123 Tu uandliiuds
anudiluldmaasugmansluseiugs dmsunadesefavunadndauanais nansinuislidui gevsi
WouveiFelsiifivurdissnsyivguonndelumsthuslranldtuvindu udddinaneuunmuannsamuiinng:
shlmdunadenfimngaudmsunmamsdsdwinosadiu

Ardfiny: dousitie i unly


http://www.ea.rmuti.ac.th/

MsEsnuasAtanstazmalulad uans.ddu | I 7 aduil 2 wguniay - Reau 2569

Abstract

This research aimed to study the design and engineering economic evaluation of bacterial disinfection
chamber for egg trays in cricket rearing. The sterilization cabinet was operated using a combination of hot
air and UVC light. It consisted of a heating chamber, a rotating shaft assembly for accommodating egg trays,
a heating coil integrated with a fan system, a UVC light unit, and a temperature and time controller. The
egg trays were subjected to bacterial disinfection at 3 different temperatures including 40, 50 and 60 °C
with a constant heating duration of 5 minutes. From the experiments, it was found that when the
temperature used for disinfection of egg trays increased, the capacity of the bacterial disinfection chamber
tended to decrease, while the electric power consumption of the bacterial disinfection chamber tended to
increase. The optimum temperature and time for disinfecting bacteria on egg trays is 60 °C at 5 min, the
bacterial disinfection chamber could eliminate Escherichia coli and coliform bacteria contaminating the egg
trays with the capacity of 100 trays/h and the electric power consumption of 0.45 kWh. The results of the
engineering economic analysis revealed that an investment of 65,000 THB in the construction of a bacterial
disinfection chamber for egg trays used in cricket rearing, which was operated 300 days per year at 8 hours
per day, with a selling price of 1.5 THB per tray, resulted in a break-even point of 9,750 trays per year. The
payback period was calculated to be 123 days, indicating a high economic feasibility for small- to medium-
scale cricket farming operations. These findings suggest that the proposed disinfection chamber not only
enhances hygienic conditions of reused egg trays but also offers a rapid return on investment, making it a

viable option for sustainable insect farming practices.
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Figure 1 Egg tray drying for cricket farming by farmers in Nakhon Ratchasima Province
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Figure 2 Components of disinfection chamber for egg trays in cricket rearing
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Figure 3 Disinfection chamber control circuit connection
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(A) Interior of the disinfection chamber (B) Exterior of the disinfection chamber

Figure 4 Bacterial disinfection chamber for egg trays in cricket rearing
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Figure 5 Egg trays for cricket rearing from Tonmai Porpiang Farm
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Figure 6 Compact Dry EC plates for £. coli and coliform detection
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Figure 7 The process to load egg trays into the disinfection chamber
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narildlunisguieuiudunaililunisihenudae fafudsilfanuauselunsiaulidssiuluias
RRIVEH waznuISuudsuuafi3ouiin £ coli wag Coliform bacteria fAnanag Lﬁaqmmmumsamﬁwﬁu
usid sl Aldtuunltuiutu InefneasBoadil

gunnd 40 semwaldea fHauaunsan1siawad s 141 unesedlua fandauluiildiade
0.23 Aladnddhlus wagsnnudowuaiiiuvin £ coli uay Coliform bacteria dAady 1,600 CFU/mL wag 5,500
CFU/mL muansiy

gaungfl 50 seAlwaldea dninuaunsanisiawad s 120 unesieddlus fandsnuliildade
0.32 Alavmdalue uazsuiudenuafiSewin £ coli uag Coliform bacteria fidnads 500 CFU/mL wag 1,500
CFU/mL anusney

gunnf 60 semwaldea fANuaINITaNISIwad Y 100 unesedlua fandanuliiildiade
0.45 Alataddalus warlinudenuafidosiin £ coli way Coliform bacteria
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Nnisiuaziuliin mseuigamadl 60 esmiwaiioa fanwannsalunisviny 100 unssiodlus Feiln
TndiAeatuiunisauunslidiegoulethves T-rada Farm (2020) Tngldnanlumseulndifssiu fie 5-10 unil usfld
paumgiiluniseu 100 esmwaifea FadunsldgumpilunseviiginirdousindonuafiFounslddmiuidos
Jvdn warnuATeniseunieduieauieunuumaruiou wui gamndl 60 esriwaldea darumngauluns
suwianniigaidesaninailunseuwsisiesiian (Hany et al, 2023)

dsuamdsnulnihifldvesfousindonvafidounddmiudsaiota nui degamailuniseuiiintu fing
sl il lniutu fsaenadotuauideres Tasao and Saikaew (2014) lvhnsngms
Tindseilunszuiumssuwisdidiuiiu Jaausuuzanasmsnsuszndandsnudmiunmseunsisliin nsan
gamaiivaziarlunmseuwisdwailimdsnuliihanaslude

nseuigamgdl 60 esralBua aunsnaTeuuniiiiovin £ coli way Coliform bacteria finelsafiiinan
st oulunnslald Tnesunudouuaiisouin £ coli way Coliform bacteria fouauiiAunnnin 30,000
CFU/mL Fsaenndosivauidoves Phumkhachorn et al. (2023) FannaeuarwamsavesdaTosouay’
nwud1 masudouasgTdunan 30 Junit a1msaduds Coliphage vmmmwmwh’flumiﬂﬂmulmamaaumm
LLammaaLﬂsaqmmaummwmmmmwLuuﬂiuawﬁmw’l,uﬂ’ﬁnwm‘ua wuail3euazmslieuitiaonde
aunsatdadouunailifelndne fuuasteavesifelnlaldornuiiussanian andruiuderuluvasvd
(0 CFU/mL) aglwaan 60 w1l (Chatngoen et al., 2024)

Table 1 Effects of temperature on capacity, electric power consumption and bacterial count

Bacterial count

Temperature Capacity Electric power E. coli (CFU/mL)  Coliform bacteria
(°O) (trays/h) consumption (CFU/mL)
(Kw-h)

40 141+4.99° 0.23+0.004° 1,600 5,500
50 120+6.02" 0.32+0.07° 500 1,500

60 100+8.40° 0.45+0.12° 0 0

Note: Values in each column followed by the same capital letter are not significantly different at the 95%
confidence level by DMRT

2. uansUszfiunaniaAsegmansimnssuvasfousintauuafiFounlidmiuiedoia
IINHANITIATIEATLATUFAEATIAINTTH Imﬁmﬁiwmé’auezht,%ymmﬂﬁﬁaLLm"Lﬁziﬁm%’ULﬁyaﬁyw%‘m 65,000
v #3unsussiduanguanaiosinsnainems (Table 2) e1gn19liau 10 3§ Tnensusaifiudnsneniesiel 12
Wesidud Tmunmades 1 au (Ausenu 352 vmseiu) Auaansalunshem 100 wwsiodlug Sns1nsly
wdsewlaiitn 0.45 Aladpddalus SasrArluiinuszianiiegonds witdu 44217 vmdenie wazviauiuas
8 4213 Jay 300 Tu wldalddensiisuvosfousndeuvafiFoundladmiudosimin 10,140 v uasd
Aldendsiusn 110,376 vivsied Tasfwmunsiaimeudld wihiu 1.5 vmsewns agldgadumuvesdeusiiie
wuaiFounslidmiuidosiosa windy 9,750 ukereT wazsrpznafunu Wiy 4.08 Wou ve 122.4 Tu
(Wszanas 123 Ju) Geldudnnsuseidunamaasusmanddmnssuadneiufu Kongkaew et al. (2021) 1013
Ussilunamaasugmansimnssuveanissngimzildenddas Ineidlelduemeslwitidusuma
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Table 2 Fabrication cost of disinfection chamber for egg trays in cricket rearing

ltem Cost (Baht)
1. Materials
1.1 Main frame 20,000
1.2 Other devices 15,000
2. Fabrication by skilled labor 30,000
Total 65,000
unagl

nseenLULLAzIAgousTouuATiSsundltdmiuAssdmin Tdulsznaundn fe Feseu yainavisy
dwsunaunsly Yaunainanuieuwasinay Yalweid wasynauananmngiuaziatluniseu tngldlnildundn
Tumsvauesgou iessgnmaddousnitenuafiFoundddmiuideaiadni 60 ssmwadea 19alunsgu
Fou 7 wiit uareuiduinm 5 Wit fanumensadlumahouesfousnideuuaiiFeundddmiudeatmdamn
fian lesnannsavhanedenuaiiientia £ coli wag Coliform bacteria ¢ uariiauanansonisvinuais
100 unssiadnlus famdsnuliiniliiade 0.45 Alainddalu

mMsUszifiuanaasugansimnssuvesousiteuuaiioundddmividsdmia wui deldfeusiie
wuAfideunslidmiudesimia :1A1 65,000 v Taevhawiuas 8 4alus Tag 300 Tu awldalddeasismve
FousidouuafiFounslddmiuidesioin 10,140 Un uasiarlddeuusiusn 110,376 vinded lasimug
srA1vreunsly Wty 15 vindouss agldgndumuresdeusndonuaifounlddniudodmia wiidy
9,750 weral wagsraviiandunu windu 123 Ju wandiiuienudululdmaasugeanslusedvgs dmsu
nadsivEnndniuanans iamsfnudalidui devsdeuuafizeliifissitisensedugueunsily
nsthusslranldgiiy uigdlfianouuuanmsamuiinng: shlidumafenfivmnyaudmsunmamziss
Ivnogadsdu egdlsinmumsiinsfnyiiufuiimasensulivesnunsidsdviniidromslinugeusinide
wuaiounslddmiudesoia fenmsuisudisuiunseuuwdlidmiudstaindenssu

AnRnssuUsENIA

l54n153981509 dounnslidmsuiassdwiameddyisiuduansou mudyynasi FF66-P2-012 lasuns
AUUAYUIINNDIMUALATUINGIAENT TTUUATUINNTIN WAL VBVIUNTEAMAMEIAINTTUAIANS LAz nAlulad
wInedemalulagsvaenadaiy uassvdEn Nadvayy aaun wasiesesdlonaaeulunisinidelunsadl
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