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Figure 3 Automatic frying machine in the experiment.

Table 1 Experiment with French fries at 120 degrees Celsius
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HANINATOUGINIUALLIAT

HANINARBINTNOANTUTHII8d Flggamgiiuaziian
funnsinefu anansauanawansssly Table 1- 3

Weight temperature time L
Results (Compare with sight and touch)

(gram) © (second)
100 120 180 Not ripe, the touch is still soft, it is white

color and very oily.
100 120 300 Not ripe, starting to crisp,

some parts are starting to have a yellowish

white color and oily.
100 120 420 Not ripe, the crispiness increases, some

parts it started to have a yellowish color,
but it oily in some parts.
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Table 2 Experiment with French fries at 140 degrees Celsius

Results (Compare with sight and touch)

Weight temperature time

(gram) © (second)

100 140 180 Nearly ripe, texture is crisper, white in the
middle, the edges are starting to turn
yellow and white, but oily.

100 140 300 Nearly ripe, texture is crisper, in some parts
it started to yellow, the center edge is
white and yellowish, Not oily.

100 140 420 Ripe, crispy but not hard, it is golden

yellow and does not oily.

Table 3 Experiment with French fries at 160 degrees Celsius

Weight temperature time L
Results (Compare with sight and touch)

(gram) © (second)
100 160 180 Nearly ripe, some pieces begin to crisp up,

yellowish white and does not oily.
100 160 300 Ripe, crisp, it is golden yellow and does not

oily.
100 160 420 Ripe, crisp, some pieces are hard, dark

yellow and does not oily.

Table 1 - 3 uandliiiuindogamgdildlunisnen
wisudnsed wiingivazsssdnfuuduunliufinanazinnyie
tfonazauegfutminvieuTuuvesingiuilineanduusas
afa Tagarnnismnaesmsmenauazguvnifiensanly
nsneasudnsedlitianugnned nseu Tdwdemeuayly
outiiy (Bnsveaeulnenaifivusemeniudnume fuiud
WnsgIULNsUdng KFC) wudﬂﬁy'qqquﬁ YU LAZITLHZLIAN
dutldefidsnaronuamlunismen Seisansognseiosdiand
wUswnduiy Wy mnldgaumgiige nandildlunismenazdes
anas wagmnldgamgiaiiarildfdowndy 9anansng
dananaazdiuladn lmmaﬂuuauammuﬂwam wlyudnsned
Uinawid naflngauiigaasiiu 300 Juriivieeiass

a

vanaulaiiiu 30 3undl igeungll 160 esrwaled vildannis

U

aqmmmimaauu,ﬂawammmmmmmaﬂmauaﬁumumm
F199N13 uaﬂmﬂumamiwmaaqmiwamiﬂ maammmamam
UANANAY ANTOLAAINANTSASIUY Table 4-6
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Table 4 Experiment with fried chicken at 120 degrees Celsius

Weight temperature time
Results (Compare with sight and touch)

(gram) © (second)

100 120 600 Not ripe, the chicken meat is white color,
inside isn't yet ripe.

100 120 900 Not ripe,
There is still water in the chicken meat,
inside is not ripe and has a light brown
color.

100 120 1200 Not ripe, chicken meat is light brown, inside
isn't yet ripe.

Table 5 Experiment with fried chicken at 140 degrees Celsius

Weight temperature time
Results (Compare with sight and touch)

(gram) © (second)

100 140 600 Not ripe, crispiness increases, in some
parts, the flesh inside is not yet ripe and
has a light brown color.

100 140 900 Nearly ripe, some of the meat is crispy,
chicken meat inside Starting to ripen and
have a brown color.

100 140 1200 Ripe, It's crispy on the outside and soft on
the inside.

Table 6 Experiment with fried chicken at 160 degrees Celsius.

Weight temperature time
Results (Compare with sight and touch)
(gram) © (second)
100 160 600 Ripe, some of the meat is crispy, outside of
the chicken meat is starting to turn brown.
100 160 900 Ripe, crispiness increases.
Some of the chicken meat is beginning to
dry out, starting to have a dark brown
color.
100 160 1200 Ripe, crispy chicken meat, completely dry
inside, it is dark brown.
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Table 4 - 6 uansliifiuindlogamafifldlunisvenls
wiipgAvassisiafuuiuulduiinaasnnuiedesasiueg
futhwinuievsinavesiagiuilivesedluusazeds Tnoann
nsMAaBINsMTIIa ez g iivsnzaslunsmen LAl
augued ludvuarldlndindouauduly wuiwisgumgd
YA uarsvogainaneUszAvinmyeenismen deadeq
g vazdpslianfiuUsundudy 1wy mnlteamgias naildlu
nsnamazdosies uazmnldgamgdidnadliideamniy
nnsednavziulailuingAvuazgumgdilinenln
Uil nanfiangaufigaaziniu 1200 Junitvieeaas

Table 7 Equipment list/other costs

a
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a 1 a

Funansidsuudasesingivinfienugnydefiddununy
foan13
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vImsgiagAuimaaey
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Equipment list/other costs

Price (baht)

Food fryer
Motor DC 12V 5RPM 2 piece
Linear actuators 1
stainless steel

Steel and wood for making tables
Electronic equipment for control boards

Labor cost

600
760
1,450
300
650
1,660
2,500

Other expenses (Electricity cost, additional equipment cost for damaged parts,

expenses during operation)
Total

800

8,720

Table 8 Cost of French fries (baht)

Quantity (unit) Cost of French fries (baht)
1 bowl 8.75
1 round 43.75
1 day 1,050

n1sAwIMmAuuIesudnsed anTable 8 Tu 1
Fu vifoneaanansavenls 8 Halus whiuiazannsanonls 24
sou wundu 120 d28 winwe isudnsed wruds dunse
YA 7 4y wie 2 Alansu 175 vn (13 dquieu 2566) @11150
wlsedudaedeaz 100 n3u 16 20 de (saendaeaz 20 vm)
lagmnAamduuvaamsudnseddonie azladunsudn
3988 91A1 175 UM M3e8IINIUGIL 20 638 Wiy 175 + 20
= 8.75 UMABRIY (AUNUANITUNTIY 1 698 Wiy 8.75 um)

Faauwnmauyuveasudnsed dedu azldinsiaise 1 dae
AMALEY 120 998 WU 8.75 X 120 = 1,050 UMAaiu Aalu

u
v

fuuvaamsutrised deo 1 Tuwirdu 1,050 U Al
T Fam1519d 9 anlwiiilunisnen 1 sou agléludh 0.5 kwh
Andutuagld 0.5 X 4.2218 = 2.1109 U msasau (Alufise
1 &2 whity 1.055 vm) Tu 1 Flusavanansavienld 3 seu 9z
Tl 1.5 kwh Andutuasld 1.5 X 4.2218 = 6.3327 umsie
Flus winlu 1 uldulunismen 8 $alus avanunsanenls 24
sou §aazldluia 12 kwh Aavdwiuasld 12 X 4.2218 =
50.6616 UMD IU

N1IAILIUMAUYUVRBNTUTNIEE A3 Table 9 Fiunu
Yaunsutns1edne 1 te + arlwiee 1 dae aglavindu 8.75
+ 1,055 = 9.805 vwilady dufufunuueansuinseduazan
Iifise 1 dewindu 9.805 v Tu 1 Tuanansaneala 120 e
= 120 X 9.805 = 1,176.06 Uwsetu fefudunuuosnsudn
seduazarliinee 1 Tuaglawinhu 1,176.06 U UMK
ls sie Table 9 Taglu 1 Juaunsavigla 120 dreazlawindu
120 X 20 = 2,400 U mmlsaemeazlain s1a1viese 1 62
- fumusio 1 fe wihifu 20 - 9.805 = 10.195 umdede Fty
mlsanmsuesutnse 1 Gaeiaiu 10.195 v flsee 1
Fu aglsndnnuiuiiniglfietu - sunumsudnseduazenlm
sodu lewinv 2,400 - 1,176.06 = 1,223.94 v lunselld
uss9uAY 1 aulunisvewsutnsied 1 TuARAILSIAIL 87T
Ausadus v8ansuLsIY @UTUA 12 Saudsudl 1 unsiay we.
2567) Wity 350 siodu aglaviniu 1,223.94 - 350 = 873.94
v aguledn mlsannisvewsudnsedlu 1 fu aglawindu
873.94 um
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Table 9 Profit from French fries sales

Quantity (unit) Cost and electricity cost (Baht) Sale price (baht) Profits (baht)
1 bowl 9.805 20 13.995
1 round (5 bowl) 49.025 100 27.99
1 day (8 Hour) 1,176.06 2,400 1,223.94
1 month 35,281.8 72,000 36,718.2
1 year 423,381.6 864,000 440,618.4

The above calculation does not include the cost of rental fees. Cost of various sauces or toppings. The price will vary in each area.

ATIUMITEEELIANAUNY Table 9 AUINAINAUYUVBY
nshdeneneimssnludifainargunsal Auseny Al
wazAldIedu 9 sewineduduniswindu 8,720 uin aglédn
sunugunsal + AMlsannmsuemlsudnsed 1 Ju wiriu 8,720
+ 873.94 = 9.97 aguléin azldnanlunsvemisudrisiedeyi
10 fu FeagldmuAuludiuvesargunsaluazanlidnodu 1

Table 10 Cost of fried chicken

wazfanamderilsavSedil 19.4 v

Srunamnduyurestudula lumsven 1 seuagldiam
lunswSeugunsal TngAv uazsequngivemlevenlias
aiidvue saudsnailunisenuszanm 20 unit Tnsnismen
1 sevagldingdu 500 nfu avwvaldidu 2 dae (daeay
250 n3u)

Quantity (unit)

Cost of fried chicken (baht)

1 bowl
1 round
1 day

21.25
42.5
1,020

funasnduyuvedlinen anTable 10 Taglu 1 F2laaz
aunsanenla 3 seu wiiu 6 21U uazlu 1 Tunleneraansaven
15 8 F9la wirduinazanunsanesls 24 seu wuadu 48 97 Un
a9l wwn 1 Alansu 51a 85 U (13 Tguieu 2566) &M150LUS
peidunuaay 250 n$u 18 4 dhe efinanaiuas 30 um wn
munansunuuadninseauagladn Unlnsan 85 um mseae
AU 4 37U WU 85 + 4 = 21.25 uwsea (GunuAdnla
1 uwiniu 2125 v) Fsdunammdunuvesdnlisotu aliin
Awie 1 HRawrIe 48 am Wiy 21.25 X 48 = 1,020 vnseiu
Sedfusumuueniienysio 1 usiniy 1,020 v dnamailiih
Famad 11 Arliialunisven 1 seu a2ld i 0.5 kwh Aaudu
[uagle 0.5 X 4.2218 = 2.1109 ummesou (Alnime 1 31
wirfu 1.055 um) Tu 1 $alusazanunsavienld 3 sou agldlvidn 1.5
kwh Aaduduarld 1.5 X 4.2218 = 63327 vvwedalus winlu 1
Sldulunsven 8 4alus szanansavenls 26 seu Fegldlni
12 kwh Aauluayld 12 X 4.2218 = 50,6616 Umseiu

Table 11 Profit from fried chicken sales

Amnamdunuvesliven dmsed 11 funuuesln
nonre 1 91U + A1lWime 1 97U M1AY 21.25 + 1.055
= 22.305 vsiea Tngduyuvedlnneauazaluiinde 1 91
Wiy 22305 v @slu 1 Suanunsanenld 48 97U = 48 X
22305 = 1,070.64 ety duusunuveaionyuas Al
fa 1 Juwindu 1,070.64 U Auamniils Table 11 (Avum
510197187 30 Umse 1 a1w) Taelu 1 Suawisoviels 48 9w
Winu 48 X 30 = 1,440 U nunnlseeaty aglean s1en
VY60 1 97U - AUNUFD 1 31U 11U 30 - 22.305 = 7.055
vindeau feuiilsannselinen 1 9wy 7.055 um
Famnmilsde 1 u alédn Sruauduivgldetu - syl
neawazAlnoTu Ay 1,440 - 1,070.64= 369.36 U Tu
nsallgusuAY 1 Aulun1seemsusWsIgd 1 TuAnAILIINIL
FR51ALT U YoenTULTINY (RUUTA12 S Tuft 1 unsaaw
W.A.2567) AU 350 Aadu aglavinfu 369.36 — 350 = 19.36
v agulaan mlsannisnelavealy 1w wiriu 19.36 um

Quantity (unit)

Cost and electricity cost (baht)

Sale price (baht) Profits (baht)

1 dish 22.305

1 round (2 dish) 44.61
1 day (8 Hour) 1,070.64
1 month 32,119.2
1 year 385,430.4

30 7.055
60 14.1122
1,440 369.36
43,200 11,080.8
518,400 132,969.6

Note: The above calculation does not include the cost of rental fees and there may be daily fluctuations in chicken prices.

AUIUMITEEELIANAUN Y Table 11 AUINIMNAUNY
Y915 mleneno1msenlusiAanataunsal AU
mlniuazelddedy 5 SEUINANTUNT aaﬁiﬁ 8,720 U lag
3zld7n dunuaunsal + Mlsannisvielanen 1 Ju windu
8,720 + 19.36 = 450.41 ayUladazldialunisvieglinen

TasUszuia 45170 Teaglanuduludiuvssrigunsal
warAlidnedu q uazdinanderlsgnSedi 11.36 um

90lNan15IY
Ugymuasmisneniilulagldinsomendie fnenaiuise
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fungamnilildmuanidaanisusliannsanisimuniand
winzaslunisveniidld Vilmiegmensmevimiinfinatsesng
apbiluriesomsenaasyiliingdla nsnenewnsmelyung
e M1yl nenaunsaimungumgiuazaalunig
nenld Fafunsmensossuudalusfasyhlildnandaninnis
neafifimuiisuiiunaeniannsvenuasldagAuilis
AMHUANANTY UANFNIINNTNOAGILENOR Fefunsnendae
svuviazdnliannsodmungunmuesnismealdindanig
naadasAy uazdiaunsaandunsefianfiatutugnenldsn
e

A3UNaN1339Y

nsafrnagvaansldiai eanensaluf@fnuaulag
Arduino 1l evinnsUsEneuemsununisldau Taslde1nis
$1uau 2 Uspiam ednuaizmanienmuansnafilunisnaas
énannasaderaluil nsmaaesnismdisnauazgumgid
weanlunsneamlsudnsiedliiianuanned andulanseud
Avdomadlilouiiiu nuiwanfimnzauiigaaziviaidy 300
Junfinsesrsazuinaulaiiiu 30 Junii Agaumgd 160 e
waidea sozarduuldinanlunissmsudnsediady
10 Fu Feagldyuiiluduvesdgunsaiuazalisnedu o uaz
fanawderlsavdegil 19.36 UM MsvAaBINITINTIIALAE
gamgiifimnzaulunismonlalifiniugamed laifivwazlailvsl
wnFomauwiull nuifigunnd v warsrezaiinadie
aaunmlunismen wudaimsgauiigaasyindu 1,200
Fundl wioonaazvanaulaitiu 30 3unfl igungill 140 samm
wadea svezaidunu aruinagldiailunisuiglinen
TngUszuna 451 Tu FeaglanuAuludiuresrigunsaiuay
nldanedu 9 wazdsnavderilsgrbori 11.36 vm nsduIn
AuLATEEANEns WU NMsamuimdenansgnludiiunldlunig
nononaiiiedming feilumadeniimidesainyiaulday
Whmnglunn q Susazfuszneunisiinarindldiiedady
TuunatmgAuililunsvenenaasdinarlunsfunuiienuiuus
duslefisuiuguamemsilduaznisanludiuveaussnuay
Tumsvhauiteinduluduiamuly

AnAnssuUsENIA

Y9YBUAMAINIIVIIAINTIUAT BaNa Anzinalulad
wAngdesvdinenssnd feynsizianiuiivazgunsaiuas
AudIToial osdnsnanwasuazinensiuier avdn
TAINTIUNBAT AULTAINTIUAIANT UNITNUIFBVOUKAY

Rafuayuiunuide
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Article history ABSTRACT

Received: 31 October 2023 The research involved developing a prototype mechanical arm for frying food, controlled by
Revised: 1 April 2024 an Arduino board, to fry food instead of using a fryer. In the experiment, two types of food with
gﬁf&f%%bTiSthg'ZSBZ:ﬂay 2024 different physical characteristics, namely French fries and chicken wings, were used at the same

- temperature and with the same weight of ingredients, ensuring proper frying with an initial weight

:Sévr\g;ﬁ: fryer of 100 grams for each. Three levels of frying temperatures were set: 120, 140, and 160 degrees
Robot arm Celsius, respectively, using the prototype mechanical arm for frying food. French fries, weighing
French fries 100 grams each, were fried to achieve a cooked, crispy, golden-yellow appearance without being
Drumette soaked in oil. It was found that the most appropriate frying time was 300 seconds, with a tolerance
Food processing of plus or minus 30 seconds, at a temperature of 160 degrees Celsius. The payback period for

selling French fries to recover the investment in part was 8 days, considering the cost of equipment
and other expenses, with a net profit of 688.48 baht. For chicken wings weighing 100 grams each,
the most suitable frying time was found to be 1200 seconds, with a tolerance of plus or minus
30 seconds, at a temperature of 140 degrees Celsius. The payback period for selling fried chicken
to recover the capital for equipment and other expenses was approximately 24 days, with a net
profit of 144.64 baht. This approach offers a relatively short payback period and can reduce labor
costs for cooking staff as well.
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