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ABSTRACT

This research studies the problem of the amount of wastewater discharged from the alcohol distillation
process, which has an average volume of 325 cubic meters per day, resulting in trend of the accumulated
amount of waste water in the wastewater treatment pond is overflowing to the communities around the
factory. At present, there is an operation to take care of the waste water system in the treatment pond
by adding lime to deodorize which costs about 96,660 baht per month. In this study, suggested solutions
to the problem of waste water that will overflow to the community by applying the 3 R principles, by
focusing on the principle of recycling water by the process. Using the effective microorganisms (EM)
bacteria is to adjust the water condition in the wastewater treatment pond to be able to recycle. By
means of fermenting the effective microorganisms and then put them into the wastewater treatment
pond. The treatment process is through all 8 treatment ponds, with microbial fermentation daily being
added to the ponds at 1st, 2nd, 4th and 8th in the amount of 70, 20, 20, 20 liters per pond respectively
before being reused. Thus, the result is biochemical oxygen demand (BOD) decreased 99.38%, Chemical
oxygen demand (COD) decreased 98.70%, pH value increased 166.74%, Total Dissolved Solids (TDS)
decreased 98.08%, Total Nitrogen (TKN) decreased 99.03%, Total Phosphorus (TP) increased 0.75 mg/L,
Total suspended solids (SS) decreased by 99.67%. These values are greatly reduced compared to results
before water pretreatment and are within control standards. Moreover, it can reduce the use of lime by
50%. Therefore, it can be concluded that the investment by using microorganisms to improve the water
condition in the wastewater treatment pond In order to reuse the water can be achieve great results.

KEYWORDS: Wastewater recovery, alcohol distillation, microbial addition
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3.1 syuuthiaiuAsuuuteyiuiaies (Stabilization Pond)
vausuiatius (Stabilization Pond) uszuuthdathidefiendesssumilunstninansdunislu
1hide Fautamudnuagnmaviinuld 4 3Uuuu Ae Uewouuelsda (Anaerobic Pond) Usuwladamiil (Facultative
Pond) Uaualslia (Aerobic Pond) Lazminivevatgveselilesiu veaavingagsimifiiduteuy (Maturation
Pond) tteUsulsaunImfneuszuBeengauanden veuiuiaissannsntidaindeanguru vielsnu

Y

UeUssian W Tssundnenms lssednd iWuiu wasilussuuifienneadsuazaguasnuis 35n1siaussuuld

o =

gasndudou femuauszuulifiosinnuias uddeddfuiidoaanniadussuuiivans fuguuiiiiuiifome
WAz 1A Lalwng %ﬂimaﬂﬂaizwﬂaﬂ%’uLaﬁai%ﬁmim'aﬁuLLuuauﬂsuaéNﬁaa 3 U8 (Tumcivil.com, 2560)
3.1.1 Uaueauuelsla (Anaerobic Pond)
vausuuelsda iluszsuuillisidnansdunigifarudutugsngliifomnisoondiau vetazgn
oonuuulsilisnsfuansBuri3dgenn auameuaznsiiueendaudii i liaunsandnuasousendiaulsiviu
slmAnanwlieandiauarmetmelute SamnefuiidefifansduniduasuTinuvondsgs esanvowuds

pnasgiuvanasgngasaaiewuukeunelsta Yndvdiuiiiiunisiidnainueiiavsyuneseludsaunadamiin

' = A o

(Facultative Pond) titet1iinsely mi‘vhmuﬁuENU'mwuﬁ%%ma@:ﬁ’uamaizmwLL‘U@WIL'%EJ iliAnnsaLas
wueiiGeiilmAnfetinu fadugumgfivesionisuiniii 15 ssmwaidea wazafitos (pH) 1N 6
3.1.2 Uounladawiin (Facultative Pond)
vounadamiin 1uveidenléfuniniian nreluteddnvarnisiuniady 2 du fe
duvuresvaifiuuuunelsia 1#3ueendlaunnnsdemenmaiuinafindiuesnnisdiameiasesavine
uardruawvesvongluanimuouuelsta veundaminilasunfudraziuidenniiiunstiindususeu
nszvumathdafieiuluteunladaimiin Fend msviharwazeindies (Self-Purification) ansdunidiledlu

' a

wwgneesaanslaegauvidUsvinnillioondiau (Aerobic Bacteria) tieilusmsuazdmiunsainaeadivsiuaz
Wundeau Imsﬂfﬁaaﬂ%l,amﬁlé’mﬂmiﬁﬂmswﬁuawmmm’wﬁaaﬂuﬂaa'auuu dwsuladiuansaudeiuteds
uasuandeslaifls azdiudinaeendiaud auAnan1igl¥eendiau (Anaerobic Condition) wagsiqaundduszinmlal
Tdaandiau (Anaerobic Bacteria) vuthildosaansansdunssuazudsanmduiamuioriuistounelsda us
ﬁ”wﬁaaaﬁumwgﬂaaﬂmwﬁmaaﬂ%wuﬁagsﬁawwmﬂaﬁﬂmﬂLﬁmﬂéuLwﬁu agalsAniy SmnUsun
asduvdfiinsruugaivlvaueendinuluilifssnededuanarsiuamiasmelanioondiauuazudos
fraensuaulnoanledesnun vinldriAudunsa-se (pH) ansdias uasUSnaeendnuazareiaanuenaiin
annvaeoenday wazdalymnauniiuiuly
3.1.3 Uaualsia (Aerobic Pond)
vauelsln iudeifuuaiiouazamseusiuasseg iudeifianudnlivnnidniielvieondiau
nsvaneviiUsuasiianmiuselsinnasnnnudn Tnge1fueandauannnsdanssilawesdanIe wasnsiiy
omARmth uaranansasndelsalddiunislnsendouaunnsndie
3.1.4 Yaus (Maturation Pond)
Vouy fanmfunelslanaoniive saianuanlinnnuasuaunndesdeiuusldsessuinded
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(Uszwmelng) 911n Ausevdailuasa loun Arnuaesnsesndlaunistail (Biochemical Oxygen Demand:

BOD) ANA11NABIN1598NTLaUN13321Ad (Chemical Oxygen Demand: COD) A1AuLlunTA-Ae (pH) veeuded
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M1599 1 KANSITIVIATIVIRUN NI LEsReudsEUuU TR

NaN1S
e 318NINAEBY NAdY nuwe | LOD WBnaausds
Biochemical Oxygen Demand

1 (BOD) 42000.00 me/L - APHA AWWA WEF,2012,Part 5210 B

2 Chemical Oxygen Demand (COD) 25301.20 me/L 15.00 | APHA, AWWA WEF,2012,Part 5220 C

3 pH 4.66 - - APHA AWWA WEF,2012,Part 4500-H B

a4 Total Dissolved Solids (TDS) 81635.00 me/L - APHA AWWA WEF,2012,Part 2540 C

5 Total Kjeldahl Nitrogen (TKN) 1932.56 me/L 1.00 | APHA AWWAWEF,2012,Part 4500 Norg B
Not

6 Total Phosphorus (TP) Detected me/L 0.02 | APHA AWWA WEF,2012,Part 4500 P E

7 Total Suspended solids (SS) 20520.00 mg/L - APHA AWWA WEF,2012,Part 2540 D

LOQ (Limit of Quantitation) for Chemical Oxygen Demand (COD) = 35.00 mg/L, Total Kjeldahl Nitrogen (TKN) 5.00 mg/L
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o 4 . . . Hardness Chloride P-Alkalinity M-Alkalinity
Ui faE9 Anweaz pH TDS
Mg/l mg/L mg/L mg/L
Std.
¥ o 6.2-9.2 < 500 < 150 < 250 <10 < 150
ihhdn
I Wideq
1/2/63 YUUN - 7.79 758.3 245.0 196.9 0.0 428.0
laifindu
v . WiFeq
2/2/63 UIUIUA - 7.89 629.1 386.0 199.9 0.0 472.0
laifindu
v .. ALY
3/2/63 UIUIUNA - 7.84 651.4 287.0 189.9 0.0 444.0
laifindu
v . Wideq
4/2/63 UIUIUN - 7.81 524.0 185.0 193.9 0.0 456.0
laifindu
v . Wideq
5/2/63 UIUIUN - 7.89 326.6 249.0 177.9 0.0 448.0
laifindu
v .. Wideq
6/2/63 YIUUN - 7.94 593.6 268.0 206.9 0.0 532.0
luifindu
v L WiFeq
7/2/63 UIUIUA - 7.87 604.9 245.0 113.0 0.0 484.0
laifindu
v . Wmdes
8/2/63 UIUIUNA - 7.81 603.0 205.0 198.9 0.0 148.0
laifindu
- Wies
9/2/63 UIUIUN - 7.81 614.2 238.0 154.9 0.0 452.0
laifindu
I Wideq
10/2/63 UIUIUA - 7.81 614.2 238.0 155.0 0.0 452.0
laifindu
v . VG0N
11/2/63 UIUIUA - 7.79 607.5 196.0 137.0 0.0 436.0
lauifindu
v . VG0N
12/2/63 UIUIUA - 7.86 593.8 238.0 193.9 0.0 440.0
laifindu
v . Wideq
13/2/63 UIUIUA - 7.94 567.9 205.0 121.0 0.0 448.0
laifindu
- Wies
14/2/63 UIUIUN - 1.72 581.6 426.0 203.0 0.0 504.0
laifindu
I Wideq
15/2/63 UIUIUA - 1.76 335.0 300.0 24.0 0.0 408.0
laifindu
I Wideq
16/2/63 UIUIUA - 8.21 574.9 320.0 212.9 0.0 340.0
lauifindu
o 4 o . Hardness Chloride P-Alkalinity M-Alkalinity
ufl fogng Anwaly pH TDS
Mg/l meg/L mg/L mg/l
Std.
. 6.2-92 | <500 < 150 < 250 <10 < 150
1t

10
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o 4 . . . Hardness Chloride P-Alkalinity M-Alkalinity
udl f19819 Anwey pH TDS
Mg/l mg/L mg/L mg/L
v .. WEDq
17/2/63 UIUIUN - 7.84 558.3 280.0 234.0 0.0 568.0
luifindu
I Wideq
18/2/63 UIUIUN - 7.87 576.1 225.0 110.0 0.0 480.0
laifindu
v . WiFeq
19/2/63 UIUIUN - 7.93 584.1 177.0 205.0 0.0 480.0
laifindu
v .. ALY
20/2/63 UIUIUNA - 7.99 579.7 250.0 76.0 0.0 496.0
laifindu
v . Wideq
21/2/63 UIUIUN - 7.86 564.3 156.0 123.0 0.0 480.0
laifindu
v . Wideq
22/2/63 UIUIUN - 8.03 544.9 165.0 196.9 0.0 540.0
laifindu
v .. Wideq
23/2/63 UIUIUN - 8.27 522.0 205.0 119.0 0.0 308.0
luifindu
v L WiFeq
24/2/63 UIUIUN - 7.98 710.8 245.0 177.0 0.0 360.0
laifindu
v . Wmdes
25/2/63 UIUIUNA - 7.87 629.7 240.0 192.9 0.0 408.0
laifindu
- Wies
26/2/63 UIUIUN - 7.69 651.3 250.0 204.0 0.0 432.0
laifindu
I Wideq
27/2/63 UIUIUA - 7.91 700.9 240.0 202.9 0.0 428.0
laifindu
v . VG0N
28/2/63 UIUIUN - 8.05 641.7 230.0 191.9 0.0 436.0
luifindu
AVER 7.89 587.28 246.21 168.27 0.00 442.14
MIN 7.69 326.60 156.00 23.99 0.00 148.00
MAX 8.27 758.30 426.00 233.98 0.00 568.00
M19199 3 manIAaeLUSUWiBUneU — aInTsWhLTeRauVEEatiatunuLde
daui%qﬁuw%éﬁwﬁhﬁH Mﬁhiﬂqﬁuw%éﬁﬂﬁhﬁHﬁa 8 Aonadaus1ede
s1eNINAERU Nang
NANTNABU LOD LOD
ndaUy
Biochemical Oxygen 42000.00 APHA, AWWA, WEF, 2012, Part 5210 B
- 260.00 mg/L -
Demand (BOD) mg/L
Chemical Oxygen 25301.20 APHA, AWWA, WEF, 2012, Part 5220 C
15.00 327.71 mg/L 15.00
Demand (COD) meg/L
pH 4.66 - 7.07 - APHA, AWWA, WEF, 2012, Part 4500-H B
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A1519% 3 (510)

7
°

7
°

nouldqdunsduninin wasldyaunidurtauive 8 Bnaaaudneds
18N1SNAFBU WANIS
NaN1INA&au LOD LOD
NAsiay
Total Dissolved Solids 81635.00 APHA AWWA WEF,2012,Part 2540 C
- 1564.00 mg/L -
(TDS) me/L
Total Kjeldahl Nitrogen APHA, AWWA,WEF,2012,Part 4500 Norg B
1932.56 mg/L 1.00 18.70 mg/L 1.00
(TKN)
Total Phosphorus (TP) Not Detected 0.02 0.75 mg/L 0.02 APHA,AWWA WEF,2012,Part 4500 P E
Total Suspended solids 20520.00 APHA AWWA WEF,2012,Part 2540 D
- 63.75 mg/L -
(SS) me/L

5.1 MSUUIINNaINNITNAawUIeuUWgunNay — wiaa
ABUNISNAABY WU anwinluvatrUnindsiiananunseana (Hardness) wazAinaalss (Chloride) 1Ay
1 1 ) [ 1 o I o ?,' [y M ¥ 4‘4’ a a6 a a =l
nA1nsguimvuailuegisuin vibilianusadninduanldlnals nsveaesdiogdunid 8 (EM wie

Effective Microorganisms) #ilgisunisvensiusiaildasioundnunds wuin aelu 3-4 haudieiuun anwiilu

v
Y

vathUmideidnwagnenienmisvu In1sanaznauldatusg1aiulede vinlrdanududulioeas kaznauain

vethinindeandesasuunuazliiindu ifiasguetrdnindeusas velidnwauziduvesnauazilunes Fauns

a

Jundnisudaunnesaziunun wildsseziiainely 13U newraaeiuduveanaingluiedinisfiugdunsd

a

USuasiiinu TuusasTu wudh Sdutelfidesdunidanmnsaviaulfedsivszansnm uiinluunsiuenaes
aunsnaniIuILgdunsdtderaiuanituiuanlunisgasaaisuuaiiise 31nn1suEu NsUTRNuAnTuay 125-
130 303 IneUszanafinudanmsnaassuasduiinna wuih Snanisasrermineieil

1) MIUABINT 98NTLAUNISTIAT (Biochemical Oxygen Demand: BOD) 910 42,000.00 dadnsu/ans
anadviae 260.00 Aadnsu/ans ‘umzﬁﬂ'wﬁﬂau%ulﬁmaﬂiaamagjﬁ 8,000.00 fladin3u/dns egluinausiaiunse
i lUlalel

2) AMNUADINITERNTLAUNINLAT (Chemical Oxygen Demand: COD) 211 25,301.20 Hadnsn/ans anas
Wide 327.71 Sadnsu/ans mﬁaami"ulﬁsuaﬂiiamuagiﬁ 12,000.00 fadn3u/dns aglunuaiannsatluldld

3) i1 pH getu ananudunsaadluléinn andu pH 4.66 ansaufuaiullldfe 7.77) Arflvousuld
voslsauagil 7-9

8) Usinawwesudeiiavanevionun (Total Dissolved Solids: TDS) 911 81,635.00 fadn3u/ans anaunde
1,564.00 Jaansu/ans ﬂ'wﬁaau%’ﬂﬁﬁuaﬂinwuaaﬂiﬁ 2,000.00 fiadinsu/ans egluinaeianunsadnlulgla

5) Usunalulasiauianus nsaalae3snisieanisia (Kjeldahl) (Total Kjeldaht Nitrogen: TKN) 210
1,932.56 fiadn3u/dns anaumde 18.70 fadn3u/dns Afivousuldveslsanuegd 50.00 fadnsu/ans egluinms
anunsailulala

6) Ussnauoanlaananua (Total Phosphorus: TP) 910 0.00 1adn3u/ans g 0.75 Jadndi/ans
woavesadusniifleglusssuviiissliosninuaziintuainnisiud suuUaswesssdiine Woanesatunld

yudgusenidadiPinuazaddiPinluvtinudiie weanesaszmeluluildemsludnvauzanagnouves

v
° '

ansduv3glugiuu W vivia uwanhe o deBdluSinasnlunadsednde
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7) vesudauviuane (Suspended Solids: SS) 210 20,520.00 Ja@nsu/ans anawunde 63.75 Taansu/ans

YugiFgenulavalsiuegi 500.00 dadnii/ans aglunusianansadiluldla

8) ANAUNTZANS (Hardness) wavA1naalse (Chloride) anaalusgnann wiiagliamsaniuauliey

TuAeunnsguivueauauaniiveniald uwiffieheglunasinansaihnduanldmilunssuiunmmaau

Y

ASTUIUNISIA

5.2 nszulunsitnauuntylr

a N e &

N3EUIUNINSgUInNldieaunidsidu (EM vise Effective Microorganisms) Tun1susuaninuiluve
Urdainde wednihnduinldldlunssuiunisudauianssuiums Stunaudall
Tunauil 1 guinanluvetrimidevegameludawisndmsunseuiunisdnaisiad lny

Tgduhuuuugaun 750 W. vievuia 37 §as1n1stua 18 gnuiailuns/dalus 1 f

Ui 6 Msdahnuvevidaundeveanyheludiuawieudmsunseuiumsiiuansiad

5 d‘ ’OI 1 a o U a a1 a 1 LY
AUl 2 guinndawmieudmiunseuiunsfivansiadduedmudlasedu aun 9x12x1.2
wing Teglddutnuuugauin 750 W. iewuin 37 §n51n15a 18 gnuianiuns/4alas 1 da waslinisiisansdy
Wetelunisanaznoutunougainenowinunluld ludnsidiu 7-10 ppm lnsuszuna neldisnisnsansdu

8 Alanu azanglutwddlddudesdmne (Feed pump) dudmSeuduiimaudguelunuudnluli@ fe Wesediu

'
@

Wluveegluseduignimunly ssuunmsidndidiuesgnannisvinau

JUN 7 Msdshanvawieudmiunssuiumsiivansiailludnediudlasdu

TuRaui 3 guinnUedmudlaszau e 9 x 12 x 1.2 s laglddumhuuuugawin 750 W.

v
[ @ ° <

vievuna 37 dwsn1sivia 18 gnunafiuns/Talus 1 61 FuguerudnmsvgasiinasiiuansuyiuaeginnAnseen

Y
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JUT 8 nsdshanUedudlaszauluduaudinnstzasiiuaziivansuuiuaey

Tunaudl 4 dauhainueirudnnisyzasiiuwaziivasuviuaselugvaiuindmiunsngn i
Urdauen) lagldusefagaainusaliduae (Gravity) lunisde amnsadedls Talusag 12.18 gnuiadiuns lagsin
nsdanluYIaan 08:00 - 16:00 u.3uay 16 Filus awnsadsinldiuay 194.89 gnuiAdiuns Wafieiainisven
Inavesiluve Jadunindunisinue AMinisiiueasiu 6 Alandu Yiestelsn LasAIVANNTIZAILALAAYDS

N39A-AN3 L ARNITAINALARYEILT

JUN 9 nsdannueludnnsvraetwazivansuiuaseludaeiuindmsunisnan

) d' , % @ 8 o ) a T Ao o v o 1 o @ 5 A 1w a vy Y
YUMDUN 5 FIUIINUBLAVUNIEIMTUNITNGS (UINUIUALAT) IUEJQUQQQLWUU’]LWQ?NL‘U’]ﬂigU’JUﬂqiwaﬂ IWEJSLGU{]QJU’]

veeliarun 2.2 KW. vievuia 47 dasnisiva 54 gnuiaians/dalus 1 6

14



NI enansuaznalulag uinendegluviosssunsy U1 2 aduil 1 @nse - Sguieu)

JUR 10 msdsthanuaiiuindmiunsdaludiduiviniiiedadignisudn

Tunoudl 6 dnhandufviiiedaudinszuaunisnds WaiviTauds) Wlddmsunszuaunis
msuidnsield TaeldUuimesltavunn 2.2 kw. ievunn 4”7 Sas1nisiva 54 gnuiadiuns/Aalus 1 67 fedndunis

fuganszuiunsuntain

v

JUN 11 medahandaivdiiedadinszuiunsnds aividauds) ludsdamdn

o

5.3 NAMTIATIANANINATHFANENT

N el @

Alddedwmiunsliiieqduniedsidu (EM vise Effective Microorganisms) lumsuSuanwinludetudnunide

A15197 4 anlganedmsunisidiwesdunsdsidu (EM wse Effective Microorganisms) Tunisusuanininlute

q

e
5181 Usinaunnsld/ase dwauedy | Gwansliafew | aldse
(UM/ans) (Hadans) hiou (Radans) (um)
ﬂ%\‘iLlﬁﬂ 90.00 1,000.00 1 1,000.00 90.00
L{AOURD 1 90.00 16.77 30 503.23 45.29
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a
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o
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ABSTRACT

This study aims to increase the efficiency of construction work. focusing on reducing the time from
Previously, the delivery of the work was delayed. In the past construction that had a 22-day delay from a
75-day schedule, we investigated the causes and to improve the quality of the housing construction process
from November 2020 to January 2021. studied at each step in the housing construction process by analyzing
the causes of delayed delivery problems 24 after the delay perform an investigation to determine the cause
of the delays in each construction process and collects the amount of time duration from the construction
process. Shows the process causing the problem delay. Delays from the brick masonry process occurred
63% Delays from roof construction occurred 19% Delay in cutting steel - bending steel for structural work
that occurs 18% in order to put measures to solve problems in the construction of residential houses by
studying the information of engineering qualifications of materials that will be used to replace construction
in the process of delay and analysis in engineering economics

The improvement results can reduce the construction time. The delay in the construction is caused
by the construction of the wall reduced the construction time by 48% and the construction of the roof
reduced the construction time by 75%. -Bending steel for structural work, reducing the construction time
by 75% from the previous 4.4% of the average delivery delay from the contract per house construction
After the renovation, it can reduce the construction time from Contracts can be reduced by 1.7% per house
construction. and accounted for the value in labor that reduces working time to 14,220,000 baht per year

KEYWORDS: Increased efficiency in construction, construction single storey house
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ABSTRACT
This research is to study the optimization of warehouse management start the generator business. It
focuses only on the time-consuming process of goods disbursement process. And to improve by analyzing the
problem with the Flow Process Chart (FPC) and analyzing the problem with Mind Map. The data has been collected

for 6 months, the average time was 33.75 minutes per 1 bill of lading. and the problem of un-match between the
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actual volume product and volume in the system. With an average error rate of 8.14%. The researcher has
improved the warehouse layout design by using ABC Analysis Multiple-criteria principle with Analytic Hierarchy
Process: AHP and FIFO to solve the problem of misalignment of the product and the reduction of time in Picking
goods in disbursement Then simulation the situation for the new warehouse design. Also set the product counting
policy according to the Economic Order Quantity (EOQ) system, and create an online Google Sheet system via
mobile phone to record the counting data for goods disbursement. Therefore, it is found that the average time of
goods disbursement from the warehouse is an average of 20.75 minutes per 1 bill of lading, with an average time
reduction of 13 minutes or a reduction in proportion of 38.51%. The average error rate for two months is reduced
by 7.12%, representing a reduction of 87.47% of the error rate, which is a decrease greater than for is applied the
target (>15%).

KEYWORDS: Optimization, Warehouse, Disbursement, Generator, ABC Analysis with AHP
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4. FW/ANAUNNTIVNY/521T8UTSIVY/Research Methodology
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5. Asnsuidgyniuasnaniiiueu
5.1 N5IATIZAINAIAUAIINAIAYVDIRUAIGIBNITAATIZATIARUYY (Analytic Hierarchy Process: AHP)
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15197 4 Normalize Matrix HINTWRUNARIEUAY Consistency Check
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B2 0.30 0.31 0.38 1.00 0.3340 1.0042 Cl = 0.0033
B3 0.09 0.06 0.08 0.22 0.0749 0.2245 Rl = 0.5200
Total 1.00 1.00 1.00 1.00 CI/RI(CR)= 0.0064
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0.22 Azuuy nagmsTraseEng W) sssusiardafoiintu 00749 wardminvowsardadelumsuming (Aw) whiy
0.2245 Tedialeiiuninnas (Apmay) WU 3.0066 AdsiauaanadasiuvetgNa (Cl) Wity 0.0033 ARwiaInns
dusogn (RN) Wiy 0.5200 wageArdnduauadosiuresvaua (CR) Wiy 0.0064 Tnedl CR < 0.05 Wown3ndfivun

n=3

= H o °o w o A a v o g '
M1919N 5 a?ﬂu’]WUﬂﬂ']r]lJaqﬂQJGUEJ\Tﬂﬂﬁ]EJV]IGmUﬂ'WiWﬁ]’]ﬁmTUfNE\JLGU‘EJ']GU']ZQVN 4 U

Criteria Vinudi 1 Vinudi 2 vinudi 3 vinudi 4 wT
B1 = s1mduAfaniae 0.2743 0.5911 0.5911 0.3549 0.4528
B2 = AuAmyuiisuLay 0.6585 0.3340 0.3340 0.5847 0.4778
B3 = Ywtindudn 0.0673 0.0749 0.0749 0.0604 0.0694

Total 1.00 1.00 1.00 1.00 1.00
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INANTI99 5 aFURANTIATIEAAUImMENANE A URIFUAAIATINNLLNLBURIRTEINITY 4 v Tag
Vil 1 fufiRnnsadedud arlauesndvesiwidnanudiAny (W) wiriu 0.4528 viwun 2 Wvdhedsaum aglauning

vosmtnauddy W Wiy 0.4778 viud 3 fiansukunedadudn agldussndvesiminaudidy W wiiu

v
] o '

0.0694 WethuauihnsiesizimanadelagliimvinanuAniuvesdiderngusagyinumi 4 fu wuin Jadedud
nyuguley dsgauanudAguiniign seaunfesIAdun wagiminauailseauanudAylosan 3ntuaztia)
wesnduasdminanuddy W) veafilisavigvia 4 vinu LU Score (S;;) vosdufusiarsIensiuAsialy

IS

5.1.2 YSuniievesisaziadsnieds Rescaling (Min-max normalization) Lieliniisvesisaziadadang
Tndifeatunagyiliauisaseuidfisuiuldiietdy andufdmasnnisusumielugaiuaiimdnaudidgain
LT 4 v uaziSesdduazuuunlaan Sum Score uddanUInguauAireIAmTINduAanlagliTesay 70

Jududngu A Sevaz 20 Uududingu B uazdosay 10 1Wududingu C muddu Jemaazuiildlaegeidudsgui 4

Foyandamsdangudaes
Criteria Normalization Min-Max Criteria x Weight
Multiple Criteria Weight U
2]
2 =) =) 2 2 a 2 9 2 9l =2 @ <
S ° @ R ° ® 32 G @ N[, . e Y 2
. siadud g E SO - - R solz2[Ed §S & = £
b & § u? = A 'g = ug & < 'g by ug [= N © g g g & 'g
c & |=z,3 < c 2|l 2 al Q| Q| 28| < 2 £ (v & 2 3
€ o | 2@ = e § s 3 2 F | g S 2 < 2 5 (S c = © >
x < 3~ ﬂg =2 5 3@ | @ X O 2 o Wcs\o € »s € ng © >
© = S @ S| & | .§ @ - | 2 3§ 2 € = °
< a& S < 3¢ g S s|x 2 g o b
5 & 5 | & e |& F 2| &€ | 8
1 |0O-BC1 1,268 | 36 2,697( 0.0168 [ 1.0000 | 0.0119 | 0.0076 | 0.4778 0.0008| 0.1621 81,152 173 173 A
2 |Don-F013 313 34 913 0.0037 | 09444 | 0.0034 | 00017 | 04513 0.0002| 0.1511 38,501 082 254 A
3 |POT-02 73,050 0 829| 1.0000 | 0.0000 | 0.0030 | 0.4528 | 0.0000 0.0002| 0.1510 73,050 155 410 A | 7062
4 |WW-E036 72847 0 1,562 0.9972 | 0.0000 | 0.0065 | 04515 | 0.0000 0.0005| 0.1507 72,847 155 565] A
5 |Don-F003 124 33 2,719 0.0011 | 09167 [ 0.0120 | 0.0005 | 0.4380 0.0008| 0.1464 7,574 016/ 581 A
99 |EM-TRANS-ATS 5,046 1 1,700 | 0.0686 | 0.0278 | 0.0071 | 0.0310 | 0.0133 0.0005| 0.0149 45,416 097 7159 B
100 [WW-D013 5,061 1 828 [ 0.0688 | 0.0278 | 0.0030 | 0.0311 0.0133 0.0002| 0.0149 15,183 032 7191 B
101 [EM-AMF 5046 1 693 | 0.0686 | 0.0278 | 0.0023 | 0.0310 | 00133 0.0002| 0.0148 20,185 043| 7234 B |2007
102 [BCA-M041 43CX14FT 755 3 257 0.0098 | 0.0833 | 0.0002 | 0.0044 | 0.0398 0.0000| 0.0148 3,773 008| 7242| B
103 |Vee-P006 650 3 1,729 0.0084 | 0.0833 | 0.0073 | 0.0038 | 0.0398 0.0005| 0.0147 3,250 007| 7249 B
395 |0th-011 130 0 917 0.0012 | 0.0000 | 0.0034¢ | 0.0006 | 0.0000 0.0002| 0.0003 910 002 99.88| C
396 [Oth-004 135 0 679 | 0.0013 | 0.0000 | 0.0023 | 0.0006 | 0.0000 0.0002| 0.0002 2,430 005 9993 C
397 |WW-L010 72 0 1,782 0.0004 | 0.0000 | 0.0075 | 0.0002 | 0.0000 0.0005| 0.0002 72 000] 9993| C 951
398 |0th-010 1251 0 7181 0.0012 | 0.0000 | 0.0024 | 0.0005 | 0.0000 0.0002| 0.0002 1,375 003 99.96| C
399 |Oth-FO01 120 0 7901 0.0011 | 0.0000 | 0.0028 | 0.0005 | 0.0000 0.0002| 0.0002 240 001 9997 C
400 |0th-005 1451 0 239 0.0014 | 0.0000 | 0.0001 | 0.0006 | 0.0000 0.0000| 0.0002 1,595 003] 10000| C

JUN 4 Jayandansdnngududiies Multiple Criteria Weight laggia 1un: {3nvin

U q

5.1.3 asumsuusUssiandummuniieamy] ABC memalia AHP
NNTAUINIATILIUUINAUFUAILUY ABC Analysis meinaila AHP ndnndsdudiinl lngldviinis

Joudsdum oondu 3 Uszianvesdiuaudun 3,732 Ju veufeufiaulasunai 2 (Feunguniau 2564) H313199 6
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a3un1sdnnguaus
auAn | Fudududn (%) | 59015908UAT | (%) 5991 | FwIuEUAT | (%) Eudn
Ussian | vieue (Bu) | Budr | veuwe (Uw) | auBudn NIy NUIBY
hevn havan ()
A 2,381 64 3,322,073 71 620 83
638 17 943,887 20 99 13
C 793 19 438,079 9 29 4
994 3,732 100 4,704,039 100 748 100

5.2 N159NLUVEIHATNISIANITARIRUAN T

'
' ' o o Yoo !

wnasitunsiasaniuitunsiaiuneglupddui vneds nsdanistuiufiiflogedadiinwasAuen oy
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5.3 MaUieuiisunan1sdnaasdudinauliuusuaznaeuiuuse

JUN 6 st muadumianuiidafiusazdaisedualuinumdn ABC fewaila AHP Aauandn FIFO 7iun: fanvih

5.4 nM3dnaesaaunsalmsidndiearnnisiansdudninindesiuugs
waanfivsuugendeduindaldnusivdeyanisidndienieluadsdudi @nv3Bnmshnunssuiunisdniiely
ASIAUAT wazAnwidunoun1sufiReu Wedwnadawuudtaecdyn nansifiudeyaujifauluszesiaan 1 ifeu

e 8 Pilusdedu Haaiy 84 w1 azlianudeinisvesgnAmserdweiiiunluszuu lnensdaesaniunisally

[%

ASIH LilaNaznIuId1neluniafoundsaineeniuuadsduiludinanlunisudvausisiuazaiuisavinliianing

oy '
o v A A a

Aoan1svesgnandunluszuuiddsde eanainszuuluiAdsde fnanisserssiuifuaziisnusenssfindnceg

nszuumsiugeslvuing narlunsufiRnunuimuaiunivdsesnuuuidsdud swluialssansamnisidau

U a v

MauAvemIngIns danisdnaesassiliioRmunssuunisdanisadeduduasUssliussesiiaisonasuadgnan el

a

A1130R0UAUDIANNABINTVRIgNAN AT NS NMINzauLariiUsE AV A e ldTariuasng 9

AAN®I3lAYIINTATIUUUTIA0IVBITHUUNUNIMNA 5 Tunsuubes Lauwn AufeInIsvegnA1fiidiunly

syuu Weuluidndudieulu kick off MBUAUAILITAMINII8NT 8FUATANTNIIY waznTIvdauLenalsludndAuen

v v
v A a v

iieansanduddnlupdaduiudituiindeyanisineenainsyuy Meildesihdeyafiivlaluimszideyaaifsie
TUsunsy Minitab 18 Litenn1suanuasvesdaya wagndannlanadnsainnisdtaesieshundssuiiisuiuaadnsnis
MIUVBITLUUATANONTINAOUANUYNABIVRITEUU tneUszendldlusunsy Rockwell Arena Simulation lun13dnass

anun1sal Inen1silisy Flow Diagram dntising fsgud 7

— — — —
Distribute Check
mr Requisiton = = Picking product to products in Finish

employees the system

'
= o

3U# 7 Flow Diagram wanidumeuni1siinigduaieanainads i §3nv

U

42



NITIemansuazmalulad univerdugluviesssunssie U0 2 atun 1 (wnseu - dquiew)
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1281939 LI871N1591809 LANAIY LANFIY
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1MNIINT 6 MITaesanunsaltuneumsiindiedufoonanadisEuutsdinansay 82,9920 wi uazian
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MnMmedeuAeislun1seneveITEULIS AL UL AR diAAuAaIaAden (Half Width) Hesndn 4.15 wift 4
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5.5.1 N3ATAAUUANTZTUVVUIANTATaNUSZUER (Economic Order Quantity: EOQ)
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1 0OO0-BC1 1,268 325 330 63 58 6 250 45 A
2 |Don-F013 313 305 154 16 77 q 250 64| A
3 |POT-02 73,050 300 510 3,653 9 33 250 8| A
a  |ww-E036 72,847 309 510 3,642 9 33 250 8| A
99  |EM-TRANS-ATS 5,046 224 396 252 27 8 250 30| B
100 |WW-D013 5,061 224 447 253 28 8 250 31| B
101 |EM-AMF 5,046 217 367 252 25 9 250 29| B
102 |BCA-MO041 43CX14FT 755 207 98 38 33 6 250 q0| B
397 [Ww-L010 72 68 651 a 157 0 250 578] C
398 [Oth-010 125 65 378 6 89 1 250 3q41| C
399  [Oth-FO01 120 66 295 6 81 1 250 305| C
400 [Oth-005 145 67 377 7 83 1 250 311] C
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o £% ]
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ABSTRACT

This research study examines the problem of waste reduction in the production process of Formula A
shampoo, which is found waste of up to 15.0 percent per production. From the total waste data from September
to December 2020, the waste problems in the production of Shampoo Formula A are included: tablets/smells,
clumps, evaporation from heating, and bubble texture. To analyze the cause of waste in the production process
of shampoo formula A, is found that the rotation of agitator machine is not suitable for production and the raw
materials are pulverized or clumped together, resulting in waste. The design of engineering experimental principles
is applied by 2" full factorial testing. By determining the test factors, consisting of 4 factors, including temperature,
agitator 1, agitator 2, working hours. The total number of tests is 40 times. From the experimental results, it is
found that only one effect factor was agitator 1 and there is no interaction factors involved. Therefore, the agitator
1 cycle is modified and adjusted accordingly. In additional, the physical method is also applied to design and make
a sieve with dimeter size 40 centimeters, mesh of dimeter size 0.4 centimeters by using materials (STAINLESS 304)
to screen raw materials before being used in production. The result of solving all these problems, it is found that
the waste from the pellet problem is reduced to only 0.52 percent per month.

KEYWORD: The design of engineering 2 full factorial, waste reduction, production shampoo
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ABSTRACT

This research studies the problem of investing in run own business of the facility management in
high-rise buildings instead of hiring sub-contractors, which is expanding investment of the business for
compensating with the lost expenses. From the information of the current operating contract, there are 40
buildings that the company has managed every year. As a result, from last year, the total cost of
subcontractors was found approximately 10,400,000 baht per year or 7.4% of expenses per year. Therefore,
the study has analyzed the cost of hiring a sub-contractor, properties information, labor wages, and related
information to compare the three options. The results of the analysis in the scenario of options at 3th are
optimal. The minimum net present value is approximately 6,444,000 baht per year and in accordance with
the company's policy and the most possible in practical management. Moreover, the advantages of the
potential development of employees according to the needs of the organization and improve work
standards within the organization to increase efficiency in all sectors. Also, more chances are to get a job
because there is more expertise in the organization and get a fewer disadvantages than other options. This
can be reduced the cost of hiring a subcontractor by 3,956,000 baht per year, representing 38% of the cost
of the original alternative.

KEYWORDS: Replacement to Hire Subcontractors, Facility Management
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ABSTRACT
This research is a study of the problem of the downtime rate reduction management that affects the
efficiency of the engine room wiring harness production line. There is a loss of production opportunity at 656
pieces/month, representing a lost value. Opportunity to produce 3,273,440 baht/month, of which the machines
found the most unplanned downtime in 3 sequences are 1) Conveyor 63 hours/year 2) Grommet 29.67 hours/year
and 3) Sub ASSY 29.08 hours/academic year. The study began with the study to collect Downtime data to analyze

the Mean Time between Failures: MTBF and Mean Time to Repair: MTTR data in the component forecast analysis.
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machines according to production volume After that, monitoring the condition of the machines and including the
preparation of various standard documentation systems, together with the preparation of the standardized table
of service life of the damaged parts of the 3 machines in order to make the most suitable preventive maintenance
plan. From the results of the study, it was found that during the past 4 months, it was found that Downtime for
all 3 machines was reduced to 1) Conveyor 30 hours/year 2) Grommet 15 hours/year 3) Sub ASSY 22 hours/year.
The Improvement in average downtime efficiency improved by 42%. Payback Period from predictive maintenance
It was found that the capital can be returned within 12 days, making the results of this study the most effective
for the organization.

KEYWORDS: Performance improvement, Payback period analysis, Predictive maintenance
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- 5,700 (2l
Swuedalidems = 36 AS/A) (nA5197l 4.6 FeyataSesing Sub ASSY wansrSuIUASITI ATy

JLUZLIA1 12 1hiaw)

nanfigade (dlue) = @uededlndindeu PG 1 A%t 2.5 alus + nfeuvasundsinglidnge 1 ads 25
s + svuudeudeanslUifigaiiu Memory 6 a%a 1.5 4l + %1 Probe ¥ 12 afa 8 #alus + svuuidouseanslyiidn
JIG ffusa Unit 8 s 3.52 44las + Pin Probe fidosiaifusia JIG laiideusto 6 afs 6 $2lua + szuuldsunsudonndnlaiony
2 0% 5.02 Falas

= 29.08 (la19)/A
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VaNRRYTENINNNTT = (nafunssu / Sunuedsfigunsaidene)
Feve MTBF (Falug) = (5,700 (lua)A) / (36 (A3

- 158.33 ({luay/ads
VaNRRNITYEULYL - (NavmnamgIATes/ Sununditgunsaidee)
MTTR (Fl319) = (29.08 (/) / (36 (A3

v
[

= 0.808 (Talua)/AT
nfeyareaaieddnime 3 f inausundenvizsliminisifiusiusudeyaaciufinUse nsgeutnsaaiasdng
Tnguenmusien1sgunsalenn1sideig 9 veunIesdnsauitInfeulnTIANdifsusuAL 2563 MNUNNE1NTATY

Toyatudiugunsalaudmdeniy Aail

[
o

4.3.2 Conveyor 3ndayainuiuasiidemeuazailunseaasesdnsvesaniian Conveyor lull 2563
P aunsosanadusenisaunsaifidens fwnseil 2 N33Rz wudl gunsel PIN - BOLT (uwnuwmandesield) d
Frwuasudene 18 a5y/U wasdinatlunisveaniasdng Wunan 36 Tl Jusensgunsaliidmansenuselonia
Tunsndnunnian
M13197 2 eyasren1sgunsalnddnuiuasiidemevesaniinu Conveyor fAudtIAouNnIIAN-IRDUS AN 2563 71

ARVl LG VRE NG GEG VRPN

Conveyor | @1au aunsaifidevng ﬁ]'lu’J‘LIﬂi:WI Inaﬂumlwqm
: Fewe (394 | 1e3eedng ($alug)Al
1 | MOTOR (uewe$) 4 6
2 | REDUCTION GEAR (1isnasou) 2 4
yaduindeu 3 | CHAIN (4) - -
4 | SPROCKET (a1ul4) - -
5 COUPLING 7 7
6 | SPROCKET (a1uld) - -
. 7 | CHAN (%) : _
Yatnan .

: 8 | ARM BAR (nidnfidn Board fuls) 6 6
9 | PIN - BOLT (unuuandesals) 18 36
10 STAND WAGON WHEEL - -
11 | CLAMP (sh8auasa) - -
YATOUDIA 12 | CASTER (#) - -
waoui 13 | SUPPORT ARM (wsiuidnsassunausaniuld) - -
14 BEARING PLUMMER BLOCK HOUSING 2 4
15 | APRON (Fhsessuanyl) - -
334 39 63
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v
o

Nneedt 2 Wumsdafudeyarmuidnnuessiiidemnevesgunsalanfien Conveyor Inuuuvlasuasiuiin
UsyinisgesisuaiesinsTnsusnmusienisgunsal flsuaunfademesan 39 afvd uarlinanlunisugaiadesdns
Hunasw 63 $1luy/d fausithadeunneu-ieusiunag 2563 friusnvesmhesudentig

4.3.3 Grommet Mndayadiuiuadsfidemeuaznanlunisvgainiosinsvesanidau Grommet Tl 2563
firiuan awnsananadumsnesienisgunsaliidemns dsnsiedl 3 99nnsTAs1zsinudn gunsal Low-pressure pump
set fwuniadoms 7 afe/d uazinarlunismgainiosdng Wuna 14 Falusd iusenisgunsaifidmansenusie

lanalun1sudnunige

M13199 3 YoyaTen1seUnsalilduIuATIMdeMevedan ey Grommet faudYIufiBUNNTIAN 2563 BaAouiuAu

2563 NNUINVDIMUIBULRNUIF

. i FruauaTsil LalunIIEn
Grommet | a19U gunIUNLEENY 2 e e
Wewe (A59)A | 1A3999n5 (WIUDA
1 Low pressure pump set 7 14
2 oil seal, Nok S22358 2 4
3 Needle bearing - .
o 4 Nedle bearing 4 8
syuuly
. 5 Cam shaft set - -
lansednd
6 Groove upper ball bearing - -
7 Bearing holder - -
8 Deep groove ball bearing - -
9 | anwlansednd 4800 PSI 330 BAR 3/8 6 3
10 | Relay Switch (@3nd3iad) 2 0.35
11 | Switch On-Off (&3nviu-t19) 2 0.32
Control 12 Emergency Button (Uungnanidu) - -
Box 13 | szuulnuansaniugn1svineu - -
14 | szuuihinddenduaso - -
15 | gunsallviflugaiuay - -
374 23 29.67

=

91915997 3 Wunsinfutoyanuiduiundsiidenevesgunsaiaan o Grommet 9nkuUeiuas
SufinUsziinnsgouthsnaiesdnslasuenmunenisgunssififisiuundandemesy 23 afs/d uarlinarlunisnga
widoadns unansin 29.67 aluy/d daustradeunniay - Wousunen 2563 fiuinvemiisnugoNts

4.3.4 Sub ASSY ndeyasiuaundifidemeuaznanlunisugainiesinsuesaniion sub AssY lutl 2563
i ansouanadusemsgunsaifiidens el 4 :innsiesginuin gunsal szuuidensieanslidniu
Probe Lindausing 4 fidwnuadaudens 12 afe/d uarinanlunmgaeiesing Wunan 8 dalue/d Wumenisgunsaii

daansenusislomalun1sanuniign
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M13°99 4 JayasiemsgunsaiidiiuaTIdeevesann iy Sub ASSY AsudtINAouNNTIAY - IhouSUIIAN 2563 N

U VRIMIBNUTRNUN S

. i FIUIUATIN valunisvgn
Sub Assy | a1iu | aunsaliiienne . M P
Heune (As9Al | 1w3esdns (@alua)A
1 | dwmsedlnaudeu CPG 1 25
P 2 | yaszuuaEy RJ45 - -
RUAD . — —
o 3| ssuuduneadenilanidu - -
CRIGEON - —
il ok Uasunasane b 1 2.5
5 | ssuuiweuseanaludigaiiu Memory 6 1.5
6 | ssuu@onmeayluds Unit Driver Output - -
YUY 7 | szuuienseaelvidiiusi Probe Lindaumna 9 12 8
oURD 8 | syuueumaaglvidn JIG nud Unit 8 3.52
v JIG 9 | Pin Probe M@asanusi JIG 6 6
10 | szuvluswnsuidentalunisuas 2 5.02
33U 36 29.04

[
o a

1N 4 1umsiafudeyaniuidnnuasidemevesgunsalaniinu Sub ASSY anuuuesuasiufin
UsgiAnstesngaedesinslasusnmunenisgunsal fifsunuedudemein 36 s/l wagilnalummeainiosdng
Hunansaw 29.08 Falue/d fustsfeuunsaufafeusunag 2563 finusvesmizeaudentiig

4.4 35n15UFulse

FRsldnsingesnwinuumuseunaasnsUngshwvmuann fie n1sgeuUnesnedAInn1sal (Predictive
Maintenance) ilafifiunistiosiuneufiasiinmadatesvideanudigadems Felaifipaudtymiindudsedriuwhiiy
LwiﬁmﬁLm’lxﬁmmmmé’mmﬂfgma&i’mLﬂuix‘uuLﬁaﬁi’wLﬁumSLLﬁlﬁuLLaxﬁmﬁ’ulﬂﬁﬂigmLﬁmﬁmﬁuﬁﬂﬁ’mﬂ%aﬁm 3 ¢
dmdunnuuiinveuvesimnstssinwazdesujsfumnuasSuunanamdnvesdgmiiie s yuuamaudtymdieizng
waziadesilendn lnglamzmsinngimaniamdnanutisaidenis (Root Cause Failure Analysis) ¥oaia3esdng 3 i
Felundvasnsthssnuudegnazsinamadipednvidesiuuaznisthssinuidsaanisel anunso afeanuindede
Trifussuuamenswangnanglaflusasud Tnefuumisszuudu (Lean) wazAanssuthsssnwivinaivnauluaeniswdntg
aellusosudilaiusiu viefiundn Total Productive Maintenance: TPM agssililes

aa

4.4.1 TeazdunisnisuilutyviaTesdnsid Downtime &9

v
£

4N Il vuaAIesdnsiil Downtime gelduds drennisidemevesidazdudiuainuseian1sgen
A3BITNTUTRIIIRT NS N TudugUnsalfdemeidelesiu mudmuanandunisessyiedalussseznisldeu

AuUIuNsHaRNFeiNsgeUI RN Mue Ined1e8eainaAlais MTBF Nldannnadinsiet welviliedauiigem

q

VY o

nswdsuiazdeuniglupsuniivua Fdun1saeseyniedns sudugunsalndems engnisldau @lu) el

NsnsIRgenaNIsanlianuEuNsteN N TIwazU fUR MU unelT dannsei 5
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M19199 5 nseszyiatilusszesnisldanumulsinansianvaansniidewinnsgeuungmuiun

yudw |, v oy 2181514
.| dev Fudaugunsalidenne . NUBLUA
aunsal Y (Fla)
1 | MOTOR (ueines) 2,500
2 REDUCTION GEAR (Lﬁ&J%V]ﬂia‘U) 4,500
3 | COUPLING (gnsoszmninauawmasiuiies) 1,200
Conveyor 4 | ARM BAR (wian#i8n Board fiul) 1,500
5 | PIN - BOLT (wnuwiandanels) 9,000 | *il 24 f ununeeeLUAYY
BEARING PLUMMER BLOCK HOUSING
6 . “ v X . 4,500
(ndugnUunioudasinni)
7 Low pressure pump set 1,200
8 Oil seal, Nok 522358 4,500
9 Nedle bearing 2,500
Grommet —
10 aelansadnd 4800 PSI 330 BAR 3/8 1,500
11 | Relay Sswitch (@3n<31ad) 4,500
12 | Switch On-Off (&3nd¥u-619) 4,500
13 | fuesesindindeunsuuna 10,000 *gauninavde
14 | yaloulasivasangly 10,000 *gauninavide
15 S%UUL%QNﬁaﬁﬁﬂlﬂgﬂﬂﬂLﬁU Memory 1,500
szuuiousaelvidnfu Probe
Sub assy 16 P 1,000
UAZLTAEIUAIY
17 | szvuidouseanglvidn JIG fudh Unit 1,200
18 | Pin Probe fiidasafus JiG 1,500
19 | szuuluswnsudantalunisnan 4,500

4.4.2 Mwandeaisnmaudleligmieiesinslaesdsnmeiisenuiaiesinadeesty

nsaeaiUAsumusaumwazMItixinmuanin Wumsthgsdnulasnisisutudiueylndauani
samualy anufpinsnienseuinea Tnefasananuadldaduein (s 5) amgul IHuduvennosing
auldfnaanian L‘hmﬁ"ﬂﬁwmsmﬂ’m%’ﬂmﬁuquﬂﬂszﬁﬁ'tﬁamaL%qﬁaaﬁ’ulmi paUnansHAnTiAntuaiiesn

Wigau fagun 3
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m319UeinwIesesdnIlelesiu

U 2564
Fudau . ‘
. |diu Fudrugunsaimdeme we. | | fa [ we | wa | 3o | e | ae | no | aa | we. | se.
gunIel
1(15] 1 [15{ 1 |15 1 |15) 1 {15] 1 (151 |15 1 |15] 1 [15]) 1 [15] 1 |15(1 |15
1 |MOTOR (uewes) X X X X
2 |REDUCTION GEAR (LﬁEJ%VIﬂiEJ’U) X X
3 |COUPLING (ypsiszninsueinasiuiie| X X X X X X X X
Conveyor — YR
4 |ARM BAR (wian#18n Board fule) X X X X X X
5 |PIN - BOLT (wnunéndesels) XX XX XXX XXX XXX XXX XXX XXX x| X
6 |BEARING PLUMMER BLOCK X X
7 |Low pressure pump set X X X X X X X X
8 |[Oil seal, Nok S22358 X X
L | 9 |Nedle bearing X X X X
Grommme =
10 |anelanseadnd 4800 PSI 330 BAR 3/8 X X X X X X
11 |Relay Sswitch (end3.a¢) X X
12 |Switch On-Off (3ng¥u-6i19) X X
13 |funseslnaddsunauuinn X
14 |ndoulasunassngl X
15 |szuuiensioanaludegaiiu Memory X X X X X X
Sub assy| 16 szuudeseaslidn U Probe X X X X X X X X X X X X
17 |syuudeuseanalwidn JIG fufa Unit | X X X X X X X X
18 |Pin Probe figosaius JIG X X X X X X
19 |syuulusunsudenldlunisuan X X

JUN 3 wnun1swWdsuudierlvdnumnuanaveaasesinsusaziudedesiu

4.4.3 s1eazideaiieg1sudugunsaliildiiaigenuiu Wellnsidenie didelduuinisnisudlelay Lien

& % ° ax a4 A <& v A o | 5o ° | ° A 1 oy o aa'
LATBNANT ﬂqﬂufﬂaﬁﬂqﬁuagLﬂiaﬂllaLLagLﬂ‘UGUE]lIuﬁLW@u'ﬂ,ﬂqﬂquBWﬂimﬂquqmﬂqwuﬂLLNU%QNUWEQWLLNUHW"LW 9]\131_]1/] q

o '

3UN 4 fegrealymynifgsanensnaneauenwNunITgeNUnge
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4.4.4 MIRAAMANINATEIINS

MnnsuilaUiulgstudurenniosingiio 3 § luaensudayaaislnlusneusd Usznoudie in3esdnadai
1) Conveyor 2) Grommet wag 3) Sub ASSY Inefiszaziiaitunisiiudeyaniendanisuiuusessuunsdenyng St
Founnsaufaieusmey 2564 lunsnsd 6 adfiutoyauazinafildinasimenidslinsziuouiiioy nmsansamn
nsngavesadosdnsluasnandngaarslivessooud Aszeznarnounaidemousazada (Mean Time between
Failure: MTBF) A15¥ezt3a1lun1590uU13e (Mean Time to Repair: MTTR) wagn1siUSeuliisuyarianugeayidelonialy
nswanfiAnannslindeaiauveaiesinslunssil 6 uazased 7 ifinnsnandamsgadelenalunisndnuas

yamgadelonmalunmsndnfianas mevdsiimsldunudenirsudaleiy

Y Y

A13197 6 affiuteyanendin1sUTulssszuuNISTeNUI3

A0ANIENEINITUTUUTS hauunTIANdRDULIYIEY 2564
1.0, N, i.a. 141.9). EIoFY
v?7 g ~ ~ ~ ~ ~
NS g e — Nre — Y4 — Do —_ e —
g S | €2 | & z | & z | & = £ =
Z 3 g | 3| & |3 || 3 E | 3| & 3 | £
o$ —> < as—_, o7 ap 7 as—_, 7 ap 4 ap 4
P -ag ) s R s RS [ R s R s RS
< 1@ Er= I P > EF= > EF= > P I
¢ 3 C = | 9 = | 9 = 33 = | 9 = | g
@ ,‘2 FAd S c S c g — g c S c
e o = - © - © I © c © c ©
g < °@ C °@ 194 °@ 154 °@ 194 °@ 194
Conveyor 475 2 200 2 120 200 1 100 6 10.3
Grommet 475 1 100 1 100 0 1 100 3 5
Sub ASSY 475 4 120 3 120 6 150 2 50 5 7.3
asnafl 7 addiudoyanevdinisuiuusssruunisdesniige
LINE ayu
Suauasei varlunsngn
. s i MTBF MTTR
deve assA | 1A3es 97lusAl
=
[{
<
o
= 5 E 5 E 5 E S 5 | 5| ¥
c A A A A A A o A A L4
5 E 2 E: 2 E 2 |& | 3 |28 |«
r & G @ 3G @ 3G G @ 3G G
c -2 = - = -& = = -& = =
Conveyor 29.0 18.0 63.0 30.0 146.2 | 316.7 54 1.6 1.7 3
Grommet 23.0 9.0 29.7 15.0 247.8 633.3 61 1.3 1.7 29
Sub ASSY 36.0 15.0 29.1 22.0 158.3 380.0 58 0.8 1.5 81
Lagﬂ 32.67 | 14.00 40.60 22.33 184.1 443.3 58 1.24 1.60 38

v
vy o

NENT97 6 uae 7 1udeyaatifniendinisuiuly weuunsiaudafouuwieu 2564 wazaglddeyailvin

U
v

nswWiguiisumeAnaisseninenstsaidemy MTBF uazARfunsgeuuen MTTR lnensussinansiadenst deya

a1gnsldnuTuavgUnIaiidene Uesveda3nddnna 3 ¢7 Nlikansenusie Downtime vasaan1skdnynanelwlusneud
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ansnsnagUnaIsuiileudn MTBF wagan MTTR deuuagvdsiuiiunisuiulss usssufedeyanuiduundsiideoms
faustaeunnsauiafeuney 2564 ikuinvemneudeiiige aguldsd

4.4.4.1 Conveyor flsruudindas 6 afs nandados 10.3 Falus MTBF Au 54% waz MTTR fiu 3%

4.0.4.2 Grommet fis1uaudatos 3 ada Landados 5 dalus MTBF AU 61% way MTTR ATy 29%

0.0.4.3 Sub ASSY fis1urutadies 5 ads nandadios 7.3 dalus MTBF #%u 58% waw MTTR Aty 81%

4.4.5 nanmaisuieutunuiasyadinsgydelenidlumsnanteusasndstuiumsusulss

FaugiFusiiunisusulss uandidiuiinavesmsifinmsgaderenaiosinai 3 fil fuwldufianas
MTBF weftufesay 58% uas MTTR wdsitufesay 38% Fumevdinisusuudldimeaguifeuiisuiunuuasya

'
o

nsgadslenialuniswinneuuaznaeniiunsusul e fdannsed 8 niinsnantinsaadslonalunisudnuazyan

gadelonalunisdniianas nevdanisuiinslduulunisujiRaudendisatadeiu

M131990 8 NMsIsuisuTunuLaryarnsgdslonalunmsdnneulasnaatiiunsuTuUse

Wisuifisutunuuazyadnisgandelanialunisudn
LINE
nauuasnaenLlunsuTulse
geusdelannalunisudn yaAgedelanalunisudn
FuA (1 vu.=32 Bu) vmAl (1 Bu= 4,990 um)
=
(@
& = o - =, = s
c = 5 aqg 2 g S
(o EIAd A o EIAd M o>
5 E E < E E &
pad @ G G @ °G G
< < = < < = <
Conveyor 2,016 960 1,056 10,059,840.00 4,790,400.00 5,269,440
Grommet 949 480 469 4,737,173.33 2,395,200.00 2,341,973
Sub ASSY 931 704 227 4,644,026.67 3,512,960.00 1,131,067
RReY 3,896 2,144 1,752 19,441,040 10,698,560 8,742,480

i 8 Wunaieufieutunuuazyadnsgadelenidlunssdnteusasvdediiunmsusuuzives
gUnsaiha 3 an1fieu Tneléeyafisausuld dusiviafounnsnau-fousmou 2564 Uszananisnm 3 iwh Uszananis
srpramaend 2564 dednidulununieiildainnsally annsaausuoutunuasyarnisaadelenalddd

Conveyor fomalunsuannudfiaty 1,056 3u Andugarlenalunisudniu 5,269,440 vn/d
Grommet flonalunsuansuiiiaudu 469 Tu Anduyaalonialunisndnau 2,341,973 v/l

Sub ASSY flemalunsnamamuiisdiu 227 Fu Anduyarilenalunissdnnu 1,131,067 v/l

5. WAdws
‘\ﬂﬂﬂ’]iﬁﬂ‘bﬂ{]iyjmﬂWiﬁlﬂﬂﬁiﬂ@ﬁﬂﬁmiﬂﬂﬂiﬁqm‘ﬂmLﬂ%‘laQ‘:]Jﬂiﬁﬁmaﬂi%ﬁ/lUGiE]ﬁ’]EJﬂ’]iNﬁﬁl‘Qﬂﬁ”lEJ‘lWeLuiﬂEJ‘uﬁ Fadu
aungyinlilidanansovinswdnldedisieiiios Sufatlaymnmnismyausnuuuyeseiosdng (Unplan Downtimes Rate)
fidawareUszansnmansnisnanynanellusasudiade 205 Hilusdeifiou Ssandugaianudemeiadoussua
3,273,440 unsiawiiau §I3elaldisudly Ineussendlinguiuasnann1sniun1sdnnisandmnssy ninseiuasnnis

Unge¥nwidanensal (Predictive Maintenance) a1nuani1sinlagldinsasdovinliladeyanaiunsaninasiu viuie
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WensaleIN1sTIgatutaglu Wieanusadnnauruierinisiigesnwlusuieg lneenaldisnisinsginansuiginm

21U 3ALATRIINT Useiinisgeutnge asainaniniasedns Juiinnan1ingiadin Inseinani1sngiain wasuily

sl o

Py vildanunsadsugunsalfidrsaldnaiinumssanmsidegianzan iliannsaliiniesinsgunsalnsndn
ag19AuAAINTILINNTTgA
Tngiinszsiainsguuuunensaimufesnsmaldeutudugunaniidsmenunisufuiusenszesnaiton
nademeusiavads (Mean Time between Failure: MTBF) LLazﬂ'ﬁz&JsL’gaﬂumﬁiauﬂﬁd (Mean Time to Repair: MTTR)
wazmsieuifisuyadiaugydelenialunisndaiiinannishinfeuvihnuvesniesdnsagule i edesdnseai 1)
Conveyor 2) Grommet uaz 3) Sub ASSY lutias 4 iiou wud1 Downtime fuwldufiananies 9 A1 MTBF wdefitusesas
58 wazA1 MTTR Ladsftuosas 38 lasfinsdouthsaudedestunuuiinunisndn fdusdadmanelisn 8 ieou
Panth aensednynaeliflusosudadesdiusydnsamanenisudnuaryaragyd slonianiendinisuiuuessuudeon
ﬂﬂ;a@ﬂﬂ@ﬂﬁummnﬂmmaﬁ - (19,441,040 - 10,698,560) + 10,698,560) x 100% = 81.7% so¥ wazilomszeziianiu
NuANLHUgaNUITIUsEUneurin1sUTuUTeliAnlYa1e 216,120.00 U /U uasurugentrudelesiulszdtnneg v
nsUsulsasAlgane 267,920.00 vl ﬁ?hwh\‘lﬁﬂ‘ﬁﬁﬁﬁmmﬂWiquﬁaLﬂ%"aﬂﬁ?ﬂi 51,800.00 UW/U WU SrelIaAuYY

= (51,800 + 1,311,372) = 0 wou 12 Ju

6. @3UNANIIVY
ﬁnﬂmsﬁﬂ‘mﬂﬁgmmﬁmmiﬂmmé’mﬁqumanm%ﬁmﬁﬁwamsmwiamﬂﬂﬂswﬁmsqmaW81W1uiaauﬁ fivh
Tildasnsaiinisudaldegdeiieddasnisuinisnisianisdontigeinwidaninnisel (Predictive Maintenance)
annsadiiunstestuneuivgifnmnindonsonnutigaidone sufinsmeaazudannndonvenniodnsls uay
ndeyatianunsananziy wenensaiotnstrgaluiagiu aunsodanusuiiovhnstgsinuilusunan Tagld
Bsinnginanisiigednuanlseiiniesdng UseiRnstentige anataaninieadesdng duiinuanisnsaain
Ainsvinanisnnaie wazudledlau Mlkannsawdsugunsaiidigaldnuszezinanisldiuegiamngay vinli

ansaldinesdnsuargunsalnsuanagnequaiaIn1sviiay lagiiasesdng 1) Conveyor 2) Grommet ua 3) Sub

v
£

ASSY Tutae 4 iiiou wui Downtime Juwiltufianadises | A1 MTBF dufdusevas 58 uayA1 MTTR laasftusosay
38 wazyadraqidelenianisuann1endain1susul ety 81.7% srufisdiusrealdiigainnsgeydeinsesing

51,800.00 U/ WU seEEIa1AunU = 51,800 + 1,311,372 = 0 oy 12 Tu

7. doiausuug

NnransAnmiileannsgonthzsineniaianisel (Predictive Maintenance) fijaitfutuamanistigeine
\Bemansalvesanenisnanyaaglnlusnsudainaieds MTBF wag MTTR masuiuusaudluedesing dgunsaldeme
frgavesads Suidlonnannisesnuuulgiinnesianuduaduasvgmaniiefioutuaesivaiidemevesatiuay
swiansanduuvesasnisianwazlesiuernaviauaau AsAuIumLuIliuresUsuianudenisveseriva

AIARY wazUSununsdadenusendaveslinly Awuannsainlydszendussandldiiiodniunisuilatigesnuia

o P

Usgandnmareniswde Tusuaiuiainssuludianenisudndu o neluvdenifiteulvnisndnnaareiule o

angnsuangaanslulnsngud Hanandedudie
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ABSTRACT

This research the objectives were 1) to develop video media promoting eco-tourism and 2) to
study the satisfaction of eco-tourism promotional video media. Sample group There were 294 tourists from
Yamane's sample size table, it was defined as 400 people. The data collection tools were 1) the video
media quality assessment form promoting ecotourism and 2) the satisfaction assessment form. For the
Cronbrac’s alpha coefficient, the value was .78. The statistics used in the data analysis were mean, standard
deviation. Evaluation of the quality of video media promoting ecotourism from the opinions of 3 experts,
it is at a high level,, mean is 4.15. The satisfaction assessment results of video media promoting ecotourism

from the opinions of the sample at a high level, mean is 4.18.

KEYWORDS: Ecotourism, Bang Khun Thian Mangrove Forest Learning Center
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