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Figure 2 The designing of a cotton fiber preparation machine 2
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Figure 3 The designing of a cotton fiber preparation machine 3
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Figure 6 Front components of a machine for a cotton fiber preparation machine
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Table 1 Compare the features of the original machine with the created machine

Yunlngedlsinu Jedinsyviuniswdn Ao lde3esiunen
Wi uaziseddy wlesdivunalng 14l 3 wia deanlddne
Migavu Awananisseuiieulily Table 1

ltem

original machine

created machine

1. Working process

2. Principle of Seed Separation

3. Production Capacity

4. Product Quality

5. Energy Consumption / Energy

Consumption Rate

6. Break-even Point

7. Machine price

8. Usage

9. Maintenance

The traditional machine can be divided into 2 steps:

1. Feeding the cotton into a machine for seed separation
2. Feeding the cotton into a machine for cotton fluffing
Use the principle of a single roller blade.

60-70 kg per 1 hour

The processed cotton exhibited high quality, with 30-35 %
by weight being clean, impurity-free fiber

Use 3-phase electricity
Consumption rate: 67.14 baht per hour.

9,500 kilograms per year

389,00 baht

There are 2 operation systems

Large-size machine cannot be moved

Must use the manufacturer’s

technician for maintenance

The machine was designed as a semi-automatic
system capable of performing both seed
separation and cotton fluffing within a single unit
Use the principle of a seed ginning blade set

55.50 kg per 1 hour

The processed cotton exhibited high quality, with
30.27 % by weight being clean, impurity-free fiber

Use single-phase electricity Consumption rate:
29.84 baht per hour

3,490.33 kilograms per year

125,000 baht

Easy to use in one step Lightweight can be moved

Easy to maintain; can be serviced by local

technicians




Y. Chaisit et al. / (PRAWARUN AGRICULTURAL JOURNAL 2025) 22(2): 34 - 45 41

Start

hd

Load the dried cotton fluff {to reduce moisture) into

the cotton feeder

¥

Cotton fluff passes throu

ch seed separating blades

=1

'—.'1.{. collon seed -\1
p. S

A4

cotton fluff flows through

and separates impurities

a cotton fluffing blade set

A4

Centrifugal fan draws cott

on into conveyor roller set

v

rollers to

The cotton fluff moves through a series of conveyor

the outlet

v

Finished

Figure 9 Operation steps of cotton fiber preparation machine
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Figure 10 separate the seeds and fluffing cotton wool and cotton seeds with impurities

Table 2 The efficiency of cotton fiber preparation machine

Item Efficiency after seed separator
Factor A' Factor B? Cotton seed weight (kg) cotton wool weight (kg) cotton wool density (kg/m?) Time (minutes)
520 1200 3.96 1.04 0.86 7.52
520 1250 391 1.09 0.69 7.43
520 1300 3.93 1.07 0.68 7.18
620 1200 3.52 1.48 0.85 6.01
620 1250 3.49 1.51 0.68 5.47
620 1300 3.51 1.49 0.67 5.28
720 1200 3.74 1.26 0.84 5.10
720 1250 3.70 1.30 0.67 4.40
720 1250 3.71 1.29 0.67 4.13
Factor A
520 3,937 1.07° 0.74 7.38°
620 3.50° 1.50° 0.73 559"
720 3.72% 1.28° 073 4.54°
Factor B
1200 3.74 1.26 0.85° 6.21°
1250 3.70 1.30 0.68° 577°
1300 3.72 1.28 0.67° 5.53¢
AXB NS NS NS **

! Speed of the seed separating blades (rmp), > Speed of fluffing cotton wool blade (rmp),
** Significant different (p<0.01), ** Means in the same row with differrent superscript were significant differrent (p<0.01).
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Table 3 Results of the study on the efficiency of seed separation

Item Efficiency after seed separator
Factor A! Factor B? Cotton seed weight cotton wool weight
(%) (%)
520 1200 79.20 20.80
520 1250 78.27 21.73
520 1300 78.53 21.47
620 1200 70.40 29.60
620 1250 69.73 30.27
620 1300 70.13 29.87
720 1200 74.80 25.20
720 1250 74.00 26.00
720 1250 74.27 25.73
Factor A
520 78.67° 21.33°
620 70.09° 29.91°
720 74.36™ 25.64°°
Factor B
1200 74.80 25.20
1250 74.00 26.00
1300 74.31 25.69
AXB NS NS

! Speed of the seed separating blades (rmp), > Speed of fluffing cotton wool blade (rmp),

** Significant different (p<0.01), *™ Means in the same row with differrent superscript were significant differrent (p<0.01),

SEM = Standard error of mean.

3. HANITIATISAIUATHFAITNT
HANTTTLATIEV LT ILATHEANEAT ATIULUIAAVDS
Rijiravanich & Ploymeekha (1996) wuin indeus3audulethe
fasrstuiignduyulunisldauniosegi 3490.33 Alansusied
Famnuadosiiadstudananilogmsldnu 5 3 fianuanunsa
Tunsviaudt 5550 Alansusedalug sty 1 Juvihau 8 dalus
szaunsavineule 444.48 Alandu nIemniauiiesiuas
2 2lus anansaldnanfimdelurhausazianssudu 4 16 fee
ansaviuladuar 11112 Alandu szawisadunulaly
syezia1yinuysEanu 3.50 T YsgdnSaimnisiniauves
wesiladnetu fanuannsalumsiuusndainouasfiyldlae
\de 55.50 Alanfusiodalusiimnuifiseuvesyalufivuenide
620 soUsioUNT wagdiyaludyysiine 1,250 souseund vinlwls
Yoiheiiidnwazanysallifidsanusnideuu Andufesay 30.27
Tapvidn woedwdaiesudsanviniovu Andudovas
69.73 lavthuin FamnuSeufsuiuanuannsalunisyienu
yaslsanuifuiiviheluviosiulasniwsnud asfuindeny
Tn&iAesiu TnewFesadlssnuilldssuunisiuuuiluiingnnis
\Aer aansavihaldlaguszanas 60-70 Alansusedalus liye
Hhefiauysaiegszmindenas 30-35 Tnstun warldwdaiihe
swdudovusglutasiosay 65-70 Tagtuiin armdudilunis
amum%aﬂﬁa%wﬁuﬁswmiﬂwizmm 125,000 U1 @111
viauld 5550 Alansusedalus dyadumulunisldiag os
3490.33 Alansu mnvhauiuar 2 Falusezannsadunuld
melusseziamineu 3.50 Ju
dofideiannuaymussaviammaieadiada 19inns
Fananssuiiadrenennsyuaunsldaund suniouduledie
gl dgyr Inedndunissauduiuiimiingunen

wagdunuaindnnauned1tiunnun suanuesia sune
Taazna Jaiame a0 gudnseustiunnun J5dNTINAINTIY
fiedu 25 au iunsdnousudefiRnaiienevenniuins
wanduledelneldias sumdomdulodioaingrug vy,
UausnalagalveranIsuseliu n1sm1UsEansam uagns
Arneiduasvgeand UaTansldaueiensiouduledie
sadenisthgednwuaznisud Tymud osiu (i eliousuld
inluldusglevdlungy unisandldane annan waziiy

Usgansamlunisandunuvesngs dildguasgrudulede
Funidiiien1suussundndoueisely

A3UNaN1339Y
n1sesnuuukazasivasaunssuduludieaingiugd
Uyadmsunquinuasnsduiheiusiudiodanioge §3duld
ildldiunguianwiagususuiadn ngunarndiunnun sdua
el gunedeazns Jmdaae dvuneunisineuligsein
o v & a a I a a o a
Fudou Tunsunisiviheuazineyluaieudediu daiy
Uaoade Tduldieg nstigesnwianusavilalaedneviasdiu
aansalgiulnimuduseuls (Wihwaden) Tduewmesvuia
v @) ¥ o o o = = I3
5 wsaidudumdsduyaluivuazyaludyuazusinesouin
3 usadndudumds Waauneslya (Blower) a1u1saualn
Uszundalnin Inedealufdieedalusas 29.84 v Waliey
Aula3 899 nsvurnlngveslssui suinsduiesdiu @ elu
aszurunsuanduletigveddssnuludesduazuensandu
2 Fuppu Ao TunauNISAULENUER wazudaantutihe i
I v a A a o v
N3EUIUNISHENLAALLY AT LN BAY I 2 SoU Tnevely
wiesdnsautntug 19lnd1 3 e wolmesvuin 15 wsedn
Feegld Yeihefianysal Feaziiudinddunounisiauvany



Y. Chaisit et al. / (PRAWARUN AGRICULTURAL JOURNAL 2025) 22(2): 34 - 45 44

Sumeu FlHdsnauwesdoaldined Tssmilutesdusuisiv
wendauazfyilanuay 20 v wdesiladeduimuaunn
Tumsiiviheuasfifile 1wde 5550 Alansusiadalus A
FOULDIYALUTRU 620 SoUABWNT wazAILEITOUTEYRLURY
1,250 soureuil vilildyeihofifanuaysal lfidsanusn
wazdnihefiunnidotusoray 30.27 Tnsnin wasfiudnihe
mudsanusnidevudesas 69.73 Tnsthwiln yadumuvenisld
A3 Bawi1iy 3490.33 Alanfuded Feminviiauisatuay
2 $lus aganunsafuyuldnelussezinan 3.50 Ju

AnAnssuUsENA

muijﬁ’aﬁlé’%’unuaﬁuauumﬂﬁwﬁﬂmuﬂmzﬂsiumi
duaiuinermans Ideuazuinngsy (anal.) Ussian
Fundamental Fund UsgdnUsuszanay w.a. 2565 (sWiadalaue
N15398 66A152000002 $9ialAaN1T 181387) lngan Uuide
waEmu U INeesYaNas {LllsuverouAM 191391
TAINTIUAITRBNUUULALHE R Auznaluladanainnssy
wninerdenuagas dwmiugunsaiuazanuiidmiuliluns
vhanAdeluasd

References
Chaichongkit, B. (1978). Electric Motor. Bangkok, Thailand:
Academic and Research Service Office, King

Mongkut's Institute of Technology. (in Thai)
Chansarakhu, W., Amornruek, S., Panphum, E., Thongchan,
P., Sriboonruang, P., & Sunphum, P. (2017). Research
and development on ginning machine for cotton
fiber Thailand:
Department of Agriculture, Ministry of Agriculture and

(Research  reports).  Bangkok,

Cooperatives. (in Thai)

Chomphuphan, C., Hongladdaporn, C., Putthongsri, P,
Khumkhet, S., Sumran, S. Jantara, K, & Chaisit, Y.
(2023).

standards to expand the wisdom market: natural

Enhancement of community product

dyed cotton products, Loei Province. Proceedings of
the 12" National Academic Conference, University
of Phayao. Phayao, Thailand: University of Phayao.

(in Thai)
Ektat, T., & Klainil, A. (1989). Cotton combing machine.
Accessed  July 1, 2023 Retrieved  from

https://www.phtnet.org/research/view-
abstract.asp?research_id=wf049. (in Thai)
Niamhom, O., & Niamhom, K. (2021). The development of
cotton ginning machine.  Journal of industrial
technology, Ubonratchathani rajabhat university,
11(1), 41-54. (in Thai)
Rijiravanich, V., & Ploymeekha, C. (1996).

Bangkok, Thailand: Department of

Engineering

economics.

Industrial ~ Engineering, Faculty of Engineering,
Chulalongkorn University. (in Thai)

Statistical Analysis System (SAS). (1998). SAS/STAT User’
Guide. North Carolina, United States: SAS Institute
Inc.

Steel, J. C., & Torrie, J. H. (1980). Principles and procedures
of statistics: a biometrical approach (2™ ed.). New
York, United States: Mc Graw-Hill Book Co.

Uewu, K. C., Ogbuagu, N. J., & Egwuagu, O. M. (2015).
Optimization and performance evaluation of cotton
seed delinting machine. Asian Journal of Science and

Technology, 6(9), 1762-1765.



Y. Chaisit et al. / (PRAWARUN AGRICULTURAL JOURNAL 2025) 22(2): 34 - 45 45

Research article

Development of cotton fiber preparation machine from knowledge base for
spin cotton thread group in Loei Province

Yutthasin Chaisit' Kan Jantara® Sarinthorn Khumkhat® Chaiyapruek Hongladdaporn*
and Chomphunat Chomphuphan®*

'Design & Production Engineering Program, Faculty of Industrial Technology, Loei Rajabhat University, Muang
District, Loei Province, Thailand 42000

’Industrial Management Engineering Program, Faculty of Industrial Technology, Loei Rajabhat University, Muang
District, Loei Province, Thailand 42000

3Dramatic arts Program, Faculty of Education, Loei Rajabhat University, Muang District, Loei Province, Thailand 42000
*Animal Science Program, Faculty of Science and Technology, Loei Rajabhat University, Muang District, Loei Province,
Thailand 42000

SEducational technology and innovation Division, Faculty of Education, Loei Rajabhat University, Muang District, Loei
Province, Thailand 42000

ARTICLE INFO

Article history ABSTRACT
Received: 29 November 2024
Revised: 31 May2025

Accepted: 26 June 2025

Online published: 24 September 2025

This research aimed to design and developed a cotton fiber preparation machine based
on local knowledge for the cotton-spinning group in Loei Province. The objective was to reduce
the time and labor burden on the group's elderly members. The machine was designed as a semi-
automatic system capable of performing both seed separation and cotton fluffing within a single

Keyword unit. Emphasis was placed on ease of operation, safety, simple maintenance, and compatibility with
Fiber preparation machine single-phase electrical power. The study revealed that the fabricated machine measured 75 cm in
Seed separator width, 114 cm in length, and 108.5 cm in height. Its operational mechanism comprised three distinct
Fluffing cotton wool components: a seed-ginning blade set, a cotton-fluffing blade set, and a conveyor roller shaft

assembly coupled with a centrifugal fan. Performance evaluation showed that the machine could
efficiently gin and fluff the 'Khao Yai' cotton variety at an average rate of 55.50 kg/hour. This was
achieved with the seed-ginning blades operating at 620 revolutions per minute (rpm) and the
fluffing blades at 1,250 rpm. The processed cotton exhibited high quality, with 30.27% by weight
being clean, impurity-free fiber, while 69.73% by weight consisted of cotton seeds and associated
impurities. Economic analysis indicated that the break-even point for using the machine was
3,490.33 kilograms per year.
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