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Abstract

The study of community enterprise problems about tamarind sorting indicates
that the process of sorting tamarind took labor to operate. The amount of sorted
tamarind is up to 80 kilograms per hour for one worker. Which are insufficient for
demand. Furthermore, 5 workers are needed for the one round of the sorting process,
and each worker cost 300 baths per day. Which is causes high production costs in
consequence. Therefore, the tamarind sorting machine with a conveyor system is
invented, using the concept of speed adjustment for the conveyor to control the
rapidity of its movement to co-work with the manual process. The machine separates
the defective tamarind out, before transporting the qualified tamarinds through the
conveyor to the sorting worker to make the process more convenient and faster. This
could be increase the production rate and reduce labor costs. This research develops
the prototype of the tamarind sorting Machine with belt conveyor for the Daungthong
Community Enterprise group in Na Chaliang, Nongphai, Phetchabun. The conveyor
supports 150-kilogram weight. And its speed can be adjusted in 9 levels with the
highest speed at level 9. The most efficient revolution per minute is at level 4 with 40
rom speed. The sorting rate is 100 kilograms of tamarind per hour. And the machine is
available for over 8 hours of work time. The sorting precision rate is at 100%. The
target audiences are community enterprise groups, locals, students, food processing
entrepreneurs, and exporters.

Keywords: Conveyor, Tamarind, Sort out
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Abstract

The research aimed to develop and improve the monitoring and the control
system of refrigeration or chillers through the internet network. This case study of
Panuwat Engineering Service Limited Partnership used the Internet of Things (IoT) in
combination with a programmable logic controller (PLC), which is a device used in the
industry that acts as the main controller to control various equipment in the cooling
system, along with the use of 1tool software to write PLC control commands. In the
past the relay was the only source of control for the control system of the refrigerator,
so it was difficult to modify the operation of the control system. As a result, the
researcher designed and developed the operation of the cooling system which was
divided into 2 systems: an automatic system and a manual control system through the
display on the control panel. The results showed that the monitoring and controlling
of chillers using loT technology could operate as planned. The designed control system
could control the chillers to work both automatically with the PLC and manually with
the display on the control panel. In addition, users could also check the status and
control the operation in real-time via the internet. In addition, the results of the
statistical analysis under the simulation of the control system showed that the chiller
control system worked 100 percent correctly. This makes it possible to process the
data to solve problems quickly.

Keywords: Internet of things, Chiller, Monitoring, Control system, Real-time
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a s @ < s A Y a = a v i v o

seuvdumesidanuduies eliiianisdeasuaniUdsutayasenineldnunazing
lwasevie lag loT agvhuminduiananslunisdeansssninenuiuniosdnswazsening
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nanuae UsenaunuiaietiedumesidadudiunianidAysegnaivnssy 4.0 lng
Suwesidafinthiilun1suanildsudeyaveniosdnsuargunsaina 9 (Nord et al., 2019)
NNTUSHALTTUNTTUNUATsREUnUI A5 1oT unldeuluszuuang o wualduiiy
WINTU LYY QAANMNTTURALNITHANTEUUIANIINITNYATIIRTEY TEUUALUIALLAY
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N159ANTsladafing sruuteyaaun nuaznIsknmg sTuumMIIanITnaInuLazasIsallaa
Judu Feadendndwiumsidenldanumelulad loT Uszneuldsie fuinseurqunisly
U dnsnsalunissu-deeya nisldndvuvesaunsalluszuy wazdnwaznisldau
NINYINTARUAIND (AUUINT WAZUNTA, 2565; YA UagAMe, 2563; ATNY LazAny,
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A A v Y v Y A a Y I v & =
duillesoyateiulsznauiuusswmalneligiionniednwasidukuuiowtiu Lleswin
neaglunseulndlduaudgns Juligumvgiilagndenaentuseanu 27 ssmiwaldea (°C)
(nsuandeudnegn, 2565) Juilnsinsldnueiesdsuaniaiusgsunsnaly laganiy
ag1edaluoimsdrinauruinlng 15awsy veassnduai vielsanuaaamnssudoulyd
=~ ) I A a a 1Y) a a 1 ua ¢ . 5 a ¢
wwsesUTuanAvwnlugvsedeusundulugenuneiinil “daiaes (Chillen)” lngTalaos
Juesesrhanudusianidussuuyianudu Wedninlunisianubuveunainie
Usuangaumgivesnad deldundudinardlunisuanidsumnududslidunsasusuenie
Wendnainadudmsuinluldnuauniudenis wazidesiienszuiun1siniauves
A3IInIgandauTouAnTy faty ssuurhanuduignesnsuuniveldlunisssune

Ya o
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aula@nwinaziussuunsinnuresdaaesvesinaiudiudine oy Tl Wudidess
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a ¢ o wa Y o ¢ o 1 = = o ¢ ca & a &
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gy taiun1siaLIkerUSUUTITEUUAILANTARR S NN TOAIUANLAL AR
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= L A4 1A ¢ o Na ¢ & a =) o
Sealnidiuesediedumesilalagldinalulagduesidnvesassnds lunsalfnwiving
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3. A9AMIUIIUIY
3.1 UABUAITANTUNITINY
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walulagdumesilavesassnds ieurdeyauUszaianawazsuilaldognesinsuwazdl
UsgAnSnnni1saduay Fsunaunmsiseusenaulusieg 4 Junay ¢9il
P a a o ¢ Ay a a v ~ v
3.1.1 NMSANEING B UaEUTVAUITIUNTINNUIILNNYIVDY Feusznaulunie
a ° = A a & a a = P a
1A3 9971ANLEUNT 0T ALART LATBIAIUANLTINIINT auTalUskNsNlA wasmalulal
BUWBSIINYDIATINAY LNBANILTN AN UNITIDNLUULASWAILINITATIVADUAD UL LAY
AUANNIYINUIDITaResuUUSEa lndiweSetedunesile Tngldmalulagdumesiin
YDIATINAS
3.1.2 WAILILAZDNWUUSZUUAN 9 Faldln s5UUszuurinaudy 2995auAN
N394 GATUANN1IYNIY wasninveuanna tnsldinalulagdumesidavesasinas
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3.1.3 YINARUNTATIVABUADIULKAL TEUUAIUANNITYINIUVBITARDS WU B LNl
WA evedumesiin Inen1siUseuiisun1svineauYessEuUTENINNNTAINIS el
FOUARNINATILNIAIUAN LAZNITAIUANTZUUNIYINUYesTaeesingldinalulagdumasiie
YDIATING
3.1.4 TN kazaTUNANITNAABUNITVIIIUYDIVDINITATIVABUAD UL LAY
N1IAIVANNITVINUYRITALADT
44' P ¢ o ) a o
3.2 insesilanaraunsaldmiunsideuanagaeu
5 ° I3 o a s
3.2.1 inseuimuduniedalans
a o [ A a & A [ ) = [ 13 [
w3ssihanudurietamestudeliindueiowinanubduluusale  lag
n1sviueansowiauduLuudaleodendnnisvesigdnsrhaudununanvgud
gamnamans JaUsznouluale 4 n3zUIUNITUAN 9 AB NTEUIUNITER (Compression
process) NTUIUNITAIULUU (Condensing process) N3¥UIUNITVYI18H 2 (Expansion
process) kagnsyulunssewensenanailule (Evaporation process) (Cengel et al., 2020;
Stoecker et al., 1982) §4a1u1sauanigunsaliugiuiasszuun1siulannindg 1
agalsiay Fdnsnisanudussadinnuuandsaindgdnsnisianudulugaunf
=~ ~ aa [ & A a 1Y a = & o o !
Wesnsyuvasiiouvginasniiganatedulenseiinlesoudswindnisdudininin
AAIULLUUVDIVDINAT Uaziian1sgadausiiufineedsou (Condenser) wasaoadLiu
(Evaporator) 3ufaauzesasvinanuduneuiugunsalanussiudndusesegluanus
vounaldseinuaznoudng wiesdnaisvinaudu (Compressor) a13vnAMEUIABY
~ & 1Y a o & . ° I3 = M o & | Y
fanuziluledoudswan sl inTevihnanuduniomnissusuenialua i sanutanls
Dunannuareuszian wivssianiilssuanudenldanuunniiaaluoiasddnaunselseu
gnannssy Ao wissianuduwuunendiu (Split type) uwaziniasitanuduwuuldin
< . 2 v o av e ) P o < v & A a ¢
W (Chiller) WWuau gslusuideiidnwinaziauiaiosinauduiuulddiunietaass
FaaasnlodmsumsideluasslidunIonianuduiuusruigninuseunlgennie
o ~ = 1% s o v o 8 | o = =
aanansluning 1 Feusenoulumsgunsaldmsuyinundu 4 daunean 9 Av LAT03TEwY
(Evaporator) 1A384A2ULUY (Condenser) 11d28nA114A YU (Expansion valve) LazlA3ndon
Lo (Compressor) wannsyinuazesdaasinauduIzgawazdnasin anuduluaniue
& aa 1Y) ! Y] sy = & ¢ a o ! Y
uwianiiuseiugedludinesdsou Jalugunsaluanidsuauieulas nMsaiemauiou
Tiunasvhauduauiianusilureswvauswiugegnasnanninuiy Ngunsalanusaiu Lite
Faindreudiduniviwmihivanasunnudeuainuinaiseinisianuiu lnean1igves

ansvhenudueglugamaiduduagleduda (Chavda et al, 2014)
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fafiuti
[ (Water tank)
[ —— a
WrauszuteANuIau
(Condenser fan)
3nsdnansyiaaaniu
(Compressor)
= 3 = -
CELNG NIl -
(Chilled water pump) (P C.
<= ! (.
5 ¢
(o
e (.:
et} 4
TR ME ALY AINTDWLAS LATDIAIULLUY
(Evaporator) (Expansion valve) (Dry filter) (Condenser)

29 1 i%UUﬂ’ﬁﬁ’N’]u‘U@ﬂLﬂ%@x‘l‘ﬁ’]ﬂ’]’mLguLLUUiﬂ‘U’]EJﬂ’J’]EJ%IEJUé‘lj’JEJ?J’]ﬂ’Wi

3.2.2 \n3esuAudanssnilanansalusunsuls

Lﬂ%lE]\‘lﬂ’J‘UQiJL%ﬁmiiﬂﬁﬂ’]u’liﬂiﬂﬂmiﬂﬁ (Programmabile logic control, PLC)
iefidomTondt “Fusad” gnadrauasitmuduienaunuisasiiad Aueadiduedes
MUANNMITNUYBdATBsdnTTansEUINMTIOLens 9 Tulssnugnaivnssuiiannse
Tsunsuldwazannsaneuaussmsvihanliinyszavsam ileanuvasady amnuazain
wazsIndd Jaduiifeniandszgndldsusuegnunsvangluningnaivinssulasiaiiaves
fineadlaeTiluusznoulusne wiieUszuiananans (Central processing unit) iieAIsn
(Memory unit) nuedunaiaziadng (Input and output unit) kazng 31818 9lnii
(Power supply) lasildnwaignisyinaruduiuuaesdn Ao 0 fu 1 wSewln-Un wavl
Lulasinsigawesiludamuaundn finsiaianseadndeng o azaadmeiiudunmauas
dgrusuodnmazaslUldnulumsmuaugunsalsing 9 wu Siad 1d neenl 1usu

ndnnsvhauveiinoadutioenididu 3 duneundn 1Hud (1) nvvaeuanus
Suwm (Check input status) wéthanmzUnivesteyaluiiuliimieanud (2) Uszanana
Tusunsu (Program executed) Llufunounisuszananamudduiioguasidsuazdoyanas
Tsunsuild wazinuradnsvasnisUszananalilumheaudi waz (3) Usuugsanuzaes
109N (Update output status) Inefiuoadazusuiua suaniustendnnveslsunsud
Amualiivd suldmuaniugdiinainnsuszananavosdunaidnsivdsunas dalu

AT ildiueadavio Ansa (Carel) Ju pCO5+ Medium EMFUAIUANNITYINIUYDITEUY
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iy Fadiilsidunsldnunaseuaqunissessueuntondunm 8 ¥es Alneadunn 14
Fo9 uazdloudaniordnm 4 a9 Ameaiedne 16 Fo9 Hudldlusunsuildlunisideuves

NwoadAsluswnsy 1tool

M13199 1 Jeyamanailnvesiiueadinldlunuide

URHE 518A2198A
nihgUszaaNanans H8SX1651, 32 bits, 44 MHz
wihgdgmaglui 24 VDC
Foulunsviau -40 to 70 °C, 90% Humidity
NYAMUIINAY 4 MB
NUIBAIINAN 512 kb at 16 bits
aundenduns/io1dnm (U) 8
awdentesng (Y) it
AIRDADUNA 12 @24 VAC, 2 @230VAC
AIRBALDIANA NO:13, NC:3
VUIN 110X 315X 75 mm

3.2.3 A5 ingungll

nInsingamgiidumsinAnadsveanadnuaatveseyniatugansla q

Y

aonndasiuausounsonnuiuvesaasiy uazdoldinduuaudfniadudsmidand

o w

auddymaneslulawfind Wesnnidusmudsfivauenfeuiinamdanuvesssuy sl
favanfismanslnavemdsanu (Cengel et al., 2020) Tnsnievosgumgfindeld ldun
AU (K) psraifea (°0) uarasrnvisuley (°F) Ssgunsaiiflddmiunmaingumndidy
%ﬁmmlﬂaqsﬁa%aL%qﬂ%mmw%aﬂmﬂwwm?\lﬁﬂﬁmaqéqﬁﬁaams’s’mlﬂﬂué’mzywmmﬂWﬂfl
01w Feannsaegluguuuuvesmiausnadni i Usinanseualiin Arnadiuniu
Arruglitiimiennd Tnssuddedlddnmatngunivsnanmesiamesuuy NTC

'
o [y =

(Negative temperature coefficient) Fududansiaingaumngiifivhainianaisnadainlase

Y

mMavasuuatwesgamall nanfie Weaamgiudatlumsudntseazdanaliriiniusiiy

A ! < d' a X ! Y 1 9
Maaguwdatiiegnemngl lnefigaumgiiauazdamalirinusumuanad
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& o < v Ha 5§ = a

3.3 M3oenuuuszuusashaudulagldmalulagdumesidavesassnds
msanfiuaidelutunsuiiusenaulume N15eoniuUYAAIUANLATEIIIAILLEY
lngldmalulagBumesiinveassnds N1508NwUUTTUUYIAMNEY N1509NKUUNTEI98
LARASHA UAZNITBENWUUEAIUANNMSYINIUTBIATaN ALY JsaunsaeSuiesigazidun

dmfumsesnuuuning  ladesteluil
- o I > Na s a

3.3.1 MseanuuugnAIuANAsaihaudulagltinalulagBumesiinvesasinds
4:4' o I A A I3 v =
N1390NWUUYAAIVANTLUUYDLATOWINAMIE UNI T alaeslagldinalulad
Sumesilavesassndsannnsauanslagnmsuladening 2 lnendnnsviauvesssuuas
Suanmsieulisunsumunulunsuiameinlslusunsy 1tool neldleulundenis
wazadlusunsumuansenantufigaiivead dwusuldnivaunisvihauvesasesiauiy
wazdatayaaniugang 9 laun gumgivendilussuy ¥an1vineu vedeyalgugiivay
NReINUsTUUIAT 0T BUMesdN TIUTINTIERULAZAIUANNITINIIUVDITEUL 017U
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l

Buldsnines (Web Server)

T =
9

B nsatieduwmasdide

1AsaeAUANAATINLULTUSUATY (PLC)

é N ¢
$2013995 (Sensor) L ety @aaed ) ApuR RS, dursnlu, 1A

AT 2 LHUNINANTYINIUTBYAAIUANTZUUVRAATEINANEY (Taaes)
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yuieundu (Return) wasia 2 fy mnfeligpnsaianisinavesimisdunmeuieundy
ot 2 i

3.3.3 N139ONLUUNTITBUAAINE

N1599NWUUNUNBLARIHAWUULBWLOUD (Human machine interface, HMI)
dwsunisuansanIusiaznIsAIUANNSIUBssyuuYauiy Tagldlusunsy 1tool
Feulusunsusefladdunsfinvesudenlanezunsy (FBD-Function block diagram) dafu
w1l dsulusunsusuuasgiuainadmuiiuead (EC 61131-3) ludnwuzynveq
uienmsviauiid eudedetuuaziu ednanazdunaiidousedusieaisnisdoans
(Pang et al, 2015) Fannil 4 Tnensldausaufulusunsu DeviceCreator SuperVisoryPRO
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WATER TANK |~
erererererer

CHILLER-1
= moa vave 2 -
Eveporator S

,,,,,,,,,,,,,,,

PRIMARY PUMP 2 SECONDARY PUMP 2 |

T1 - Supply Temp Sensor Primary (NTC)

T2 - Return Temp Sensor Primary (NTC)

T3 - Supply Temp Sensor Secondary (NTC)
T4 — Return Temp Sensor Secondary (NTC)
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+ +

« «

@ +
(n) ()

AN 6 NUHTBEASADIULANTYIINUUUIDLEASHD (LUUFINTAILUBRIUIDLARNING)

start
Time
Valve CH-1 open Valve CH-1 close
Valve CH-2 close Valve CH-2 open
PCHP-1, SCHP-1 PCHP-2 , SCHP-2
START START

HIGH TEMP YES

CHILLER-1 ON CHILLER-1 OFF CHILLER-2 ON CHILLER-2 OFF

NO

AN 7 wauIN15YNueessuUYnAuLE un N ulvesan e Atvue

3.3.4 MIDONLULFAIUANMTIUTBaATasvANALEY
n1seRNLUUEAmUANNTYLYeLAssnihauuiltuinaun1e AwEs
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Abstract

This research aimed to explore the effects of color and brightness in ceramic
glaze and examine the physical qualifications of the best pottery glaze by adding
titanium dioxide, and barium carbonate. The two raw materials were purposively
chosen from Triaxial diagram. The suitable number of experiments was 7 mixtures, and
each mixture included 10%, 15%, and 20% of ferric oxide. The characteristics of
physical qualifications were studied after burning at 1230 degrees Celsius under an
oxidation atmosphere. The results of this research showed that the glaze consisted of
four-color tones which were brown with spots, brown, dark brown , and dark brown
with small aventurine glaze. The values of the color glazing were at L* shade with the
average at +2.19 to +30.56, a* shade with the average at -0.25 to +7.30, and at b*
shade with the average at +4.76 to +18.79. The physical qualifications of the glaze
showed complete and glossy characteristics in every mixture. There were spots in 6
mixtures, and aventurine in 5 mixtures. The specular gloss meter was at 47 GU, and
the physical qualifications of the glaze showed complete and glossy characteristic in
every mixture. The developed glaze consisted of 45% of potash feldspar, 10% of
dolomite, 13% of calcium carbonate, 7% of kaolin, and 25% of quartz. The additives
used in the glaze were 1-10% of titanium dioxide, 1-10% of barium carbonate, and 10-
20% of ferric oxide.

Keywords: Glaze, Ceramics, Additives, Crystal glaze
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Abstract

The objective of this research was to study on drying kinetic of waterlily and
their properties before and after drying. A study was conducted on the drying of
Colorata waterlily by silica sand landfill combined with vacuum and microwave
technique. Waterlily were dried with microwave power of 400, 500 and 600 watts and
absolute pressure inside the drying chamber at 5 kPa. The study found that higher
microwave power results in lower moisture content of waterlily, reduced drying time
and specific energy consumption. Whereas, the total color difference of waterlily is
increased. Waterlily were dried at an average initial moisture content of 756.06% d.b.
(dry basis) until reaching a final moisture content of 5.88% d.b. at a microwave power
of 600 watts had the least drying time of 80 minutes and lowest specific waste energy
was 0.203 MJ/Sevaporated water- ONly the desiccant drying techniques gave the lowest total
color difference of waterlily of 5.22. Anyway, considering only the microwave drying
found that waterlily drying by microwave power at 400 watts gave the lowest total
color difference of 6.13. Moreover, all techniques of waterlily drying gave the water
activity less than 0.6, which was within the standard.

Keywords: Drying, Waterlily, Microwave, Vacuum
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sty Suisyiag vesseanauiu v 3 Yu vdatrdeadu vietdifuaman
NTUILIULINEIZITN wazTures undvesnendalalasisazaoys) 21989 (W3, 2564) Vil
aontianAUaIBLasly

SudunenldiiAsitestunmsmann dusatennsnia vnwnsiesldaentalu
f3nssun1amaun waznsuseduanuasienuaisuluuiseaeg dmsulssmelneg
wazinalsemanentdunenliifinaindirnudonisasiaueuarluuiinaiiunn uiai
amuvasnentegldliuuasdouiiviwiady drfunafvinuilinentilddiauasny
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vesnandugviliansafvsnemandusilauiuau msvilinenlduisdivaeds ey
v Y  aa = & a = aa a a
nstlenaunendaniedanmiedaduasgannudueianileidarsuseneumaaiuasd
Uszanianlunisganinudueenainaents (MacDermot, 1974) lngldiianlunisilanay
aanUaUszaa 7 Tu Fuhliaentiuds animeaiy 3Unsatey wazdinannudu
sysusAvesnantatolila Asdilaldaeanualdszozinainuiu Jsedddinaiian1sounng
A9 WieavanszuzallunIsouwialmsITuLas fensanimaualssuvesnontaliag
puusssuwnd Fsudlsniaulafonseuwisnemaiingyyin1Azeaunsoanszesiaiiy
v a A v o ] Y ¥ aaa ° Y a o ¢ av va
n15oUkiarg AN TTluNITeURAIIINIINTEULTA8T5 8 U YINIRAn S a7 Ladl
AMAINETNIAIAINER WazN1TEUWIMEMATIAZYLINIATINAUBUNTILIALAETAN MY W

Ly

Ausuduysalluisssuuitanas awnsaanauduvesnentaldiitunagldiaanluns

a1 ¥

sULIaras uenanianuLAnawedlnesinvesnent fledesniinisilsnaunenth
Fe88nmee 7 fu (1 wazRnfdnd, 2563) dauntsilanaunentiiieatsganudy
i"mﬁ’umﬂﬁ’mm%’auﬁ]1ﬂlaﬂ;mLaﬂ/\l%maﬂﬁ’aﬁﬂﬁgﬂiwLLazﬁmaamaﬂﬁ”sLU?{EJULL‘U@QLW&N
dntee (g1, 2552) Tdanluniseuuiates wazaiunsaannsgadendeuseninans
gemANsauanuvasiilaanusoulaiiuedned uaﬂmﬂﬁmiﬂjﬁswq@mﬂmﬂmﬁ

saufululasianl (Microwave vacuum drying) tievinlvigatienvesinauinauieuly
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gns19 s nazldnanlunisevuiaiesdus vt ddreiauiieluaunisednuas

AN NUBITngAUlARENe (587U, 2556)

2. IUTLEIAYaINUITY
2.1 Wefnwaunaransniseuwiinendamemealingayyiniasiudulilasim

2.2 ia@AnuauURveInanUINoULAE NaINITBULAG

3. WANTUNURID
mAfeiiuniseuuiinentdemeiingyaniasutululasuararsgaeiuiu
Tnefoululunmsouueiimmusuduysaineluieseuutis 5 Alavrama waziaalulasi
7l 400 500 waw 600 ¥adt (usyms wawany, 2554) nediswaBensieg il
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-20 mA = (-1] to 1 Bar &
~{ Pressure controller =
o
=
i
o
o
_g H Pressure
c _ .
% t;—lj . Microwave Power | poyer 0- Transmitter sV |
5 £ H] ?: regulator 100%
o Q =[O
n i .
o 2| z|e Dryer cavity
Magnetron
Control Paneal 1000W
*  Dperation control o
. Prassure setpoint

*  Microwave On-Off Cvele DO = On-0ff

*  Elactric power monitor, Energy recaord

P = v ] Y]
Al 1 p3eseunisdmInaswiulilason

(1) Wanuoulaglulasiavl 0-1000 F96 NPUYAUBLADITUYUNINDULIAILAL
STUUNMTIALAZAIUAY

(2) pruANgUUNALUU PID (Proportional integral derivative control) @314
azi8eun 0.1 ovrnwaided auklug1lun1sAual +2 earneaided Luwas LUy
Thermocouple type k

(3) muqmmdﬁ'ﬂuﬁmauLLV’I’W’T’JU Analog real-time pressure transmitter (1)

§ v

-1 U135 dysyrsd Output 4-20 fadueuuls 9UNTalAIUANLIIAULUY On-off setpoint

o

ﬂ’J’]SJﬂﬁ’]ﬂLﬂﬁ’e)u 0.5 ﬁimhama
3.2 35338

3.2.1 w3sN@anmseUseaas 500 N3y waatlveuwislanudungumgi 103

Y

= < & v & ' g Yaa & W =
aeradea Wuwaan 24 Falus Jaivlundesgyainiakasnalilaginmsneduiia
gamgiivies aenthildlunismeaenhuianaaidutirvusransiueen lneaziiunendai
UIUTULIN UL 96T 1387 9.00 U. VBITUNVINITNAADY LAYLA BNABNUIVUIALA UKIU

AUGNANN 8-10 LuFlUnT uazilisNIaaeasail

'
a a o

3.2.2 NNSAULMIAI83TNISHINaUABNUINI8TANING Y N1SIAASEUINDAUNILIIN
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(1) thnentlalasidndaiulutuissunudniuaends udimsdaiminlee
THin3esdahmiin Digital balance 830 AND u GF-3000 A1 waziBEn 0.01 N3

(2) wisudanmsendeulda 500 nfu udmdanmseadunvusiiivuin
uslugudnans 13 wuiwes Weanmseaaseanm 1.5 wuiuns

(3) 11ANTIINNNYUUTANINT Y mﬂﬁ’uﬁiaaﬂ widdnmswasilanaunenydaln
Fanmaeainieennentiussina 1.5 wuiwns wdrnlvaivlilioiniedy

(@) Asufmuanal ¢ $9lus Yrenentheenaindanimsenazlduusius ou
Haganmaeesnainaenthuddaihminiewlumuiasnainsiasunlasmuiy

(5) Fnsnaassieialnetuiinnsiasunlaniminvemendaiita 4 8
12 waz 18 Hlus uaz 123 4 5 6 uaz 7 u

3.2.3 m3ilsnauneniaiieddnimieudnilleuuiluing esouuisgyainie

siululasniduneusd

(1) WS guAMLNSBUTBIATDIBULE Barnidslulasanil 400 o Taodaen
msvhauvedlilasiduwuudne fe lulasnyinenu 10 Junil wazngaviinu 40 3und
(Yangyang et al., 2019)

(2) wisudanmsendeuldeu 500 n$u widnmssaslunivusiidvundu
AUAUINaN 13 wuins IganmeegeUseana 1.5 [wuiiung

(3) thaentrnamaned uasuudanmse mn‘t‘fuﬁam WIANMIwaLElanay
neonthliganmingainitennantiuseana 1.5 lwusiumg

(@) Yrnvusidanaunenitasedaninseisasuuaisluiosounia (lidesdn
NINvUL)

[y

(5) Wutugayaniaivevihauugg N Aluisssulislilaauauduysain

A

(%

5 Alathana wazvhmadaszuulalasomidsnly

(6) Sufinimiinuasaentann 10 wiit lnsthnenteenaindanmssuasld
wssugouiinddnimssesniinaentiudadadminii e lumuannsd suudas
autuesnenty suutnentilildnnuiussanadosay 57 wasiguuie wagtudin
Andssnlwihildlumsouuieinimeaaessedeuludusiun 3 41

(7) vnm1snaaeenude 1-6 iasumuveulnn1Tidey Ae aasuduysallunies

UL 5 Alataaa waziadlulasiin 500 wag 600 198 31UU 3 @0
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A

3.3 NMIMANUIUTDINBNTIALNINIALAIMIUNINTFIUVDI AOAC (2000) haztAil

lunfuwinmauiuvemdndueilusuuuuvesmuiuievasiinsguwislagldaunisi
(D

My=—— x 100 (1)
d

'
=Y

= dy v v
Wwe My AB AN (TD8AZUINTTIULYY)
w Ao 1nadnAUBInBNU7 (N5Y)

d fe 1NAWAUBINBNT (NFU)

LATANNTOIATIZUNONTINITOULIS (Drying rate, DR) ladsaunisi 2

~ & o v Y] ~
e DR A 9RSINITRULIN (NFUFUIT)
Aw fD  watnsEmY (NSY)

At A8 vaiwasuwlad (W)

3.4 MIANANEUU A DINE SIS Iy
ANE WA DI s Ny (Specific energy consumption, SEC) 7i b lunns
puwisnanti Yhdeyaitldanmaveaes fio arududuiu arudugaine uasUiuumsld
WEHUARABANTEUIUNTNABD AR BTN AU AN LA U D endssus e ildlunns

auwianenty lAanaun1si (3) (407530 uagany, 2556)

(3)

We SECAe  AnuAuUfesndanuinmeg (unzgadensuiiswive)

m, fe  wInvesTanneuauli (NS)
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me A9 1ATRITEANATOUL (NF1)
E, o Usmnamdaaniild @laded-alag)
3.5 NMINAFBUAMAING
MImnasUANMWEYBInentneuLardteuwis THieSesilotad 3HN fu Portable
colorimeter NH310 sguuditinlée CIE L*a*b* dramsinmarmainsweaaiodestil o-
100 gaunnilun1siuldd 0-20 ssrwaiea ArrnuraIalAdouveaAIosindtiosnin
yiEowiiy 0.04 AAauuglunsiadgidesniimiewiiiu 0.06 n1singfunadldfdus
Auinans 8 fadums laarinand La*b* findunenthdunansuasduluvesnentilagazia

o ldd'v\ly o Y

eunmisnananduaenta 2 90 wazihAdninlaunAuiaeiauwang1vesdivesnantd
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o £

NOUBATVAIBULIISIANNTTT 4 RRRANA waresUn, 2562) SIuNnAENIAlaunIAs1Z9an

N9E0H

AE =V AL*24+Aa*24+ Ab*2 @)

4{' & ] =
W AE A® ﬂ'?lr]QJLLGmG\"NGUENaIWEJTJ@J
AL* ﬁ@ ﬂ'}']llLLG]ﬂG\I"IQGUENﬂ']’]lIa'j’N

* A 1 ) =) =2 a A
Aa* AR ANULLANANYBIANUUUALAIDIFLYVY

1%
N o a

Ab* A9 AuLANA19vaIAUduAAesddinku

3.6 MInpaeUAUSINLBasE
thfetanavvesmonthanniseuuisideulsafiuanias reiusunninsass
(Water activity, a,,) ﬁaEJLﬂ?'mﬁa?meﬁﬂ%mmﬁfﬂﬁaizt;'u AQUALAB PRE {1%149n1519
USunauundasy 0.05-1.00 ANNAZLE HANISULAAHA +0.001 AuLLUEn + 0.01 AIUAL

QauNNiN 25 asAgaldua tneUsuiuundasyeglunueiuinsgIuAerini 0.6 uanein

a

nandugiazliiiniainnisnadunigluaiuisaasgavlanielausuiaudaseif

q

L J @

(AnAdnRA wazAsun, 2562) Failnasionignisiiuinyinentmidiaunns lngazindleg19nay

ADNUIVAIDULTIIULAAETU AD UBN NATY 1 31U 3 NAU 19TNAZNAUAIIUNIBULNAERN

ot

a

waalalueas 99T AUS UL D dSLL N aNAEBUKALUUT NANT bAIINIDWANING LALYINNIS

AATIZUNNED
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4. Nan1539Y
4.1 Mslanaunentinedaningie
mMswWasunlasmuiuvesenthfiouwilaenistianaudiedanmsiesnmi 2
wuinmnudureInenthazanasetesaialuiunsnainmuiusudurementatesas
758.06 1MASFIULITS anasndedovar 70.97 WIATEILURY NSENBWMANNT NN
AenthannALLANAsEIIsUletifvesnenthiuemelneseu Weausule
‘U%Lmﬂwaqmi@ﬂmm%w?wﬂdwmmﬂimmau ms@mmm%u%@m%’wmu%umﬂmmﬂﬁ

Meluaun1ATeIEIRAANNTY 1RIAINTUN 2 AuTuvesnentiazanatet1adn Wedan

' '
v a a

AaNUATlAMUTUANAIUINWALBANINIIedIuT o UABNU NS UDUAY IR wssrulalnALAe

Y

1 ]
A ¥ =

fupentikagauunenUIsUAILAIANUTUaATNENTREAE 6.45 WML TuTun 7
YBINITHINAUAILTAN NI U UALINUIIUTTEVBY 1590 WavARAANA (2563) 189910
aenUaiadnfignilanaudieddninseanuiiuveinentianategasiaialuyi 1-2 Tuusn
aa = 1% A & [ 1% o & v ' = a a

Fanmaedlasaiendugniuilvaunsageduanudulaegrdivss@niamuazaiunse

Fnurleu1nninseasay 30 V99U IMUNTANINITGLANSINNTUA 2-6 AUTUVDINBNTIDE

ANAIRE19TN AUTIAUTUAATINENABINTS
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n1silanaunentaIniedaninsenaiinliounisluAT e ULy INIATINAY

Lulasianfmdelulasian 400 500 wag 600 06 wagAuAUaNYsaiA 5 Alavrania

a1 oa

NUI1 MabUTATINAL A LT UAINATATNTIN1TOUWIAIT A MR UV ULAAIAININGA 3 LASHANS

[
= =

neaeanudn anngluniseunieaimaslulasniigluinarliseeeinaiveanseuwi
anad (Angel et al., 2011) Tamaslulasiani 600 396 A1uTuvDIneNTIanaRE1TALIU

LY [

\Hosnmsesuwianseaungsululasingazyilvgamgineluianseninaniseunis

X 1 < [J 2 o Y a X 4 v « = o 1% 1 <
a9Tueg TS i lulanidanuiuisusuaziniounieenandanlied 19sinluag
Idatunseuwisduas (Uugiy wagadunn, 2563) SIUTIBNENATIANUAUAYYINIADL
ilianuduvesnentisemeiigamninn wazdledwnldsudululasaninligamg dn
Andunieluagnu (nonda) Aoutv@llduolazn15a8mALTUAATUE195IALS
(lefin uagany, 2559) NAUTUSUAURRYRIMBNTI18YIToay 756.06 UINTTIUIAS

& 1 A v v D7 Y v =~ =
JUANUTUAATIEANALMARToAY 5.88 WINTFIUMA Tdhatlunseuwiatesiian 80 w1
WawTeuieudumaslulasiand 400 uag 500 04 Feldiaanluniseuws 100 wag 90
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goyaynasauiululasiav

4.3 ANUAUURBINGNUT N

ANUA ULUADINA I UTNNIZVBINDNUINHINAUAILTANINT 1AL DULIAIN ¢
mﬂﬁﬂqagaunﬂmi’wﬁﬂmiﬂsnw@’amﬁwﬁ 1 IINHANITNARDINUINNITNUY UYDINA Y
Tulasanann 400 Wy 500 Ta8 wazann 500 vy 600 Tad vinliarnuduiUdoandaay

o a0 1 I3 ¥ Ql' o Ql' = [ '3 1
FJunzdiananas agralsinuniseuwieiimaslulasivigeauiis 1000 04 (A1a9gAveq
4{‘ ¥ a 1 ¥ a U U ¥ = = Y o U r-:ll
\ATDIRUWIND1RINANSENUABAMNININUATRI TaA MR Fepasiientdiasiulasiang
WngansioTaniug Feazesuigluiedald nsldmaslulasiiindudialignsinis
BULMBAUTUAIUAIAILUTATIN LA lun1spUwHIRsanasynlilgianluniseuniIanas
(Tien & Sirichai, 2022) MaskulasandwaviliauEuAsINGIUTINIZETY (S3ANA
wazAne, 2560) drunmsiiuidslulasnnligvihlianudulismdnuitnizanas
(Varith et al., 2007) iasaneaululasnlvmienihliluanavesinelunentiinnis
wywiliiAnnisasusdastalninegesinsa navesnisuyuivinliiAanisidendves
lwanavesinielunents neliiinauseulunantildegnesinss (523w, 2556) Uity
aantiszwelaninetuainlilananluniseuwieanas wazn1saukiananilluan1NzAmINuey

a 1
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A15199 1 ANUAUUFBINEIUTNIZUBINTITOUBIAIABNU?

. o . ALy P IWRI BT RRa
madlalasion vaald wasswlniisau . Ly
. . - v .o azaAsgIy  dnwnz(ainzgadaniui
(I06) (W) (AladnaYalug) 3
W) FELY)
400 100 0.506 6.670 0.255
500 90 0.492 5.880 0.225
600 80 0.403 5.880 0.203
n1sRaNaunae .
. 7 %u - 6.450 -
Fanmay

4.4 NAYRIRNNNAUEVRIRENTY
AMNNANUAVRINDNTINEINITOURILANIAINITIN 2 HANITNAGDINUT LD

WsueudvasnantnaniunanUiInadn1souiakandlasanIng 4 D9n1nd 7 A1ANuaINg
YIRBNTANHINAUMETAN NI ULALDULMINIEANakUlATN 400 500 Lag 600 ms Jan
AuaIe (L) Tutag 60.37-67.22 wazanududunnd @) wazanududinidu (b) dananaq
A unanUINRINAUMETANINIIETAIAINNATIN 64.91 kaznanTBULAINAad kAT IN
400 Jodt fAnAueadng 67.22 Felndifgsiuaanyainsvesnendianuinfianuandlans
AT 4 waz 5 wazn1seukmananitIsneidslulasiand 500 a8 ArauidudtiRuilad
Indldssiunentianunfianuanslanan1ni 6

WIBNINTUIAULANANUBIA LABSIUNUINNNSHINAUAETANINTE 7 TU TriAAIL
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wanAsvesdlneTinteeign 5.22 uansindnentimainiseuwislndifssiunentiansin
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NgauansfenIni 4 druniseuniinentimemalingyayiniawasmasiulasim 400 Jne
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& o o
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Tulasinsianuasiaus (Ricardo et al., 2020) wazliiinnistudfiniveenanys (Ricardo

et al., 2015)

A13199 2 AMNINEVBINBNTINBULAENEINITOULI

— ) autu(douas
3IN1TOULN . L a b AE
UINTIZIULURY)
pantlan 756.06 66.74+0.64°  11.44+0.34°°  -2233+057°  N/A
nsilanausme . )
. 6.45 64.91+0.46™  9.38+0.16 -17.89+0.38° 522
YANININY
Tulasian 400 Sna 6.67 67.22+0.32° 7.49+026°  -17.67+0.35°  6.13
Tulasian 500 Sna 5.88 60.37+0.30° 9.08+0.33°  -21.10+0.20°  6.90
Tulasuan 600 Tme 5.88 63.32+0.42° 8.32+40.18  -16.26+0.59°  7.63

a o

nuge: Anadenunaneiidnysimleudunelunedulidediuliuandrmnsaiifeti ddvddy

(p<0.05)
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ABUBULII PAIDULI

i 5 dvesnentieuwiaindslilasim 400 Jad anuAuauysal 5 Aladraaa

ABUBULII PAIDULIN
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ADUDULIAY PAIDULIAG
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4.5 Vsnaunhdaszueanontanounas ndse UL
NMTIATIERMIAIUS I B asEreneNTINEIULK I 2 33015 Ao N1svuRe
panUIn83sNSRINaudanInse 7 Ju wagn1silenaunentiniedanIngelasouniinig
wedagyyinasiuiulalasanidds 400 500 wag 600 Tnd wudUsinaindasyues
pontmdseunisedlutig 0.416-0.468 Fsliifinrmumnsvnaaifegaiidoddy fnised
3 Tnodaneglunusiainsgiu fo daliiAu 0.6 Bunidussandesiausaniagiule
1§ vildanunsafiudnenenthounislduulnglifannudemennides Gaddna wa

A311, 2562)

A15199 3 USUaundaseuenanUlInoubasAaIa UL

35013 AUYY y

Y Y Y Usunanindase
BULNY (30UAZNINIIFIUUNY)
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Abstract

The objective of this study is to survey the amount and the potential of
agricultural biomass waste in Chonburi province, including all 11 districts, by
coordinating with concerned agricultural sectors in order to collect the survey and the
amount of each type of agricultural biomass waste and by selecting the five most
planted cash crops in each district based on interviewing and exchanging the
information from 30 large-scale agricultures per each plant type. According to the
additional field survey by attending district and provincial agricultural conventions, the
most agricultural biomass waste is ranked into 10 types. The first is tips and leaves of
sugarcane and the last is coconut shells. It reveals that the amounts of agricultural
biomass waste of each type differ. As lower heating value (LHV) analysis, it was found
that the moisture value of agricultural biomass waste is one of the properties affecting
the process of converting biomass into heat energy. When the moister of biomass is
higher, its heating value is lower. Therefore, the initial moisture of agricultural biomass
waste is the main factor in selecting a type of the biomass waste for reuse purpose.
Since the plantation proposition of rubber trees is the largest area in Chonburi, the
waste from plantation increases accordingly. Moreover, the heating value of rubber
leaves is up to 4,310 Kcal per Kg and the heating value of rubber branches is up to
3,910 Kcal per Kg. Consequently, reusing the biomass waste from rubber for heating
value is a process for managing energy internally in Chonburi.

Keywords: Biomass, Biomass energy, Industrial drop, Agricultural waste
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Abstract

The purpose of this research is to study the preliminary information and find
ways to improve and increase efficiency in the mixed soil filling process of a compound
clay manufacturer. By using the Multiple Activity Chart as a starting tool, operating data
of a case company were recorded, analyzed, and identified improvement solutions
with focus on waste reduction under ECRS principle. Results were then evaluated and
compared between pre and post implementation. We found that there were two
problems associated with the filling process: 1) Machine and employee idle time 2)
Machine efficiency is not performed at its best. With ECRS guidelines, we conducted
three improvement approaches: 1) Combined operating procedures and working areas
together. 2) Rearranged sequences of mixed soil packaging process for both machines
and employees. and 3) Simplified working procedures by taking off steel beams in
positions that obstructed employee movement. The improvement results showed that
the time spent filling per bag was reduced by 53.00%. The percentage of machine
efficiency increased by 89.58%. Work rate of the 1°" and 2™ employees went up
26.94% and 43.86% respectively. As a result, the overall process productivity increased
105.88% and the company could save labor expenses by 19,320 Baht per year.

Keywords: Process improvement, Multiple activity chart, Ceramic industry, ECRS
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Abstract

This study aims to manage the Island mode via power control demand respond
system for the operation building of Kamphaengphet Rajabhat University. The Demand
Response (DR) and Building Energy Management System (BEMS) are applied in order to
plan the automatic electric supply and respond to the needs of the electric usage
between loads and power supply appropriately. It helps reducing the cost to reserve
the electric during the Peak Period and loads within the building including light bulbs,
air cooling fans, portable speakers, notebooks, projectors and refrigerators. According
to the analysis of electric usage in the building, discovered that the electric usage in
one day is used 9.89 kWh. The average of electric usage needs of the loads is equally
at 0.41 kWh and the need of electricity usage is seven hours per day. The usage occurs
between 08.30-12.00 a.m. and 01.00 -04.30 p.m. Its usage average is 1.24 kWh. The
least electric usage is 0.22 kWh, occurring one hours during lunch break which is
between 12.00-01.00. The researchers applied the algorithm theory developing along
with the controlling set with microcontroller Arduino Mega. The result determines that

the operation of power control demand respond system will evaluate the electric
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supply. Then it examines the usage needs of the load. Without the need of load
usage, the system will reserve the solar and wind energy in the battery backup.
If the load is requesting energy, they system releases the solar energy as the first
source. If the load still requires more energy than solar energy could produce, the
system will release the wind energy as the second supply. In case the electric usage
is still required more energy than those two sources provided, the system will examine
the electric from battery backup and supply to the loads. If the load still needs more
energy, the system will release the electric power from diesel generator. The system
will deliver the message to turn off the load if necessary. Without turning the load off,
the system will show overload result immediately. In order to manage energy in island
mode with four power sources, all loads can be turned on for 5 hours continue.
The overall electricity is equally at 6.91 kWh which is 1.76 kWh from solar energy, 0.68
kWh from wind energy, 3.60 kWh from battery backup and 6.91 kWh from diesel
generator. When the load increases over 5 hours, the microcontroller kit will limit the
electric devices using only light bulbs, projectors, portable speakers and portable
computer so it is adequate for the power supply. However, the size of solar cells is
increased into 4.25 kw, it will produce enough energy 7 hours continually for all loads.
It can save energy from diesel generator around 15.92 percent.

Keywords: Alternative energy, Demand response, Algorithm, Power control
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nsdanisnasululeotaunlnunniassuu Power control demand respond 284
91A15UUANIT WM TINe18831BA AU NANYS lad1mann13n153nn1satunsia b
(Demand response :DR) L enauauasrudoin1snisldlniinszninduantuunaagagli
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12.00 . uAzIAUTEAINN 13.00-16.30 U AWy 1.24 kwWh uazilinnudeanislyifiisan
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ganadfiusandunisimuIgngunsalnlsveialulasaaulnsaiass Arduino Mega 2560
T InLTaY lwuwesiamaaliin Siad (Relay) wazlugauansua LCD wud N3y
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Abstract

This research aimed to study supply chain management for wellness tourism of
Sukhothai Historical Park and to propose an improvement of supply chain
management for wellness tourism of Sukhothai Historical Park. This mixed
methodology study consisted of the qualitative method and quantitative method.
Firstly, the overview of supply chain management for wellness tourism of Sukhothai
Historical Park were collected by using the in-depth interviewing method. The
stakeholders in the supply chain for wellness tourism were selected for in-depth
interviewing as actors in the upstream and middle stream of the supply chain.
Secondly, a questionnaire were used to examine the satisfaction of the tourist, an actor
in downstream of the supply chain. Then supply chain management for wellness
tourism of Sukhothai Historical Park were analyzed based on the results of the in-depth
interviewing method and the satisfaction of tourists with supply chain management.
Then, the supply chain management for wellness tourism of Sukhothai Historical Park
was implemented by applying Supply Chain Operations (SCOR Model). The results
showed that the supply chain management for wellness tourism of Sukhothai Historical
Park consisted of 3 aspects: the supply chain management for wellness tourism in
terms of upstream of the supply chain factors, middle stream of the supply chain
factors, and downstream of the supply chain factors.

Keywords: Wellness tourism, Tourism supply chain management, SCOR model
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wuvaoua i ldiied1s1angfnssunazANAnA Ul n s 8afiun
oaneidwmingluie (Resigan, 2552) Niden1sn1sdanisiggunuieaiigndsaunin
ediasziiieafuaufainsnisiosiesludsguan uwasiiedliiudensusulssluly
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HanuNanelavesinvauiewan1sN1sTan1sldgUnudmsun1svia e
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3 a 13 a v 1 .
NBUNITLAUNIS: mumi‘lmat,'mumwaa&aﬁtrna'ls (Information Flow)

1. anansasuideyavians 3.12 624 0.909
2. fimsthiauedeyatmansuazdelawanUszvduiug 330 66.0 0.700
3. fimsthszuumaluladnisdeansuily 335 67.0 0.899

v v v =~ Y a
. ¥ A3NUAIUN ANTLNRUINN
4. fauaszuvansaune/ i mihfignendanuaunsalunsiuinig 330 668 0930

sevdnaiume: arumsluaisunisnienin (Physical Flows)

1. fefegalatinvieaiiien (Attraction)
1.1 #Aanssunisunsiulng aur avarnvane Trinviewienaanly

Usng 3.25 65.0 0.853

1.2 fanssunswinunlneg al1 aeulandsenisvieafiendsguam 3.28 65.6 0.813
1.3 mawnunulng aln vsnsevaneulsy iRmansalerie e

Wuwendnwal 3.34 66.8 0.790

1.4 fanssunswinunlne au1 dnsigfidayaninewvudsfiauls 3.60 720 0872
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Y o 3 a v
JaAanu Anady  Sewaz  S.D
2. 893u1eAudazaIn (Facilities)
2.1 Yihaseugneulseiimansaluvieillasaisasnsyulnady
g 3.42 68.4  0.908
2.2 anuazmntunsaunalugainsmg qseuuinugneu
UseTRmansaluviy 3.54 708 0.899
2.3 Wdwthiigneuansnsaiideyaliuninviesiedlaeeensuiiu 3.70 740 0933
2.4 IRNLNEINaRaANABINTVDILN iDL TIEN 3.56 712 1.023
2.5 $1UDMN/AATRIAN TTIAUMNIZAURALINEINDADAINADINS
Unvieaiien 3.32 66.4  0.882
3.auUaaniy (Safety)
3.1 Il mihfguarnudaendiousiuseuaneulsyifmansaluiie 3.46 69.2 0.842
3.2 Instideyauninviesiieiloiiansilanidy 3.41 68.2 0.763
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' a 1% a v ' .
sgndnafunie: drunisivalisudeayadnnans (Information Flows)
1.48ya%17815 (Information)
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' a ¥ a a . .
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3. 43n1sliUsMs MsnaRuantuusadianuasnin wastiiene 3.34 66.8 0.919
4. asssusdenlunisldusnsineiuanitunistiu Sanuwmangay 3.40 68.0 0.959
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Jamnanu Auade  Sowaz  SD
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2. iulgFuanuiiawslansvieadisnnniesiiiods 3.55 71.0 0.753
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