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594 (1) + (V) 1,140,000 | 1,147,000 1,152,000 1,157,000 1,162,000
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0001218 AFnsdenLLarRUsAIduNUS 3(3-0-6)

Social Engineer and Engagement

nguuarANLfiaRuIAuesegssaiilas TaduiSeu 6 MU8fn
0001102 AN 365 3(3-0-6)
English 365
0001103 AYIBINGY 365 Naa 3(3-0-6)

English 365 Plus

(1.2) doniou navdngaadanGeuneinlungudaluil lidosndn 15 misefn
(n) nguuarwANUfieNaauesetelas lideundn 6 widefin

0001101 mwilneifienisdoans 3(3-0-6)
Thai for Communication

0001104 MwSanguiieindn 3(3-0-6)
English for Professional Purposes

0001110 nsAnLazN1sFnaula 3(3-0-6)
Thinking and Decision-Making

0001203 Mwnnvaiiensdoans 3(3-0-6)
Korean Language for Communicative

0001210 FInvgyaaaluganava 3(3-0-6)
Smart Life in Digital Age

0001212 gaaquasuUsylovulutin 3(3-0-6)
Feng Shui to Benefit Living

0001213 wituLay IR YASN AW 3(3-0-6)
Fashion and Personality Development

0001215 N13ANANNDLNSEFI9EATIA 3(3-0-6)
Creative Thinking

0001220 MsdeansmwgugARTvia 3(3-0-6)

Japanese Communication in Digital Age
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0001221 dunnneIuodu 3(3-0-6)
Basic Chinese Speaking

0001222 DONLUUFUNIN 3(3-0-6)
Health Design

0001223 uywdiugunmIning 3(3-0-6)

Human with New Normal of Health

0001224 Fanssza iy 3(3-0-6)
Anti-Aging
0001225 WPindaasveiulyusenvg 3(3-0-6)

Smart Life with Artificial Intelligence (Al)
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Economic Development in Digital Age
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Faith and Wisdom for Living
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Laws for the New Age
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Information Literacy in the Transformation Age
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Living
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0001109 AEARSNTEIIY NN ITHAIL I 3(3-0-6)

The King’s Wisdom for Local Development
0001216 waloshug 3(3-0-6)
Active Citizen
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Digital Citizens
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Basic English for Learning
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4011105 Wanddwmsvieng 1 3(3-0-6)
Physics for Engineers |

4011106 Ufumnisianddmsuians 1 1(0-2-1)
Physics Laboratory for Engineers |

4011107 Wanddmiuiming 2 3(3-0-6)
Physics for Engineers |I

4011108 UuRnsi@nddmsuiaans 2 1(0-2-1)

Physics Laboratory for Engineers I
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idnsuIAINg 3(3-0-6)
Chemistry for Engineers
UfuRnsalidmsuIang 1(0-2-1)
Chemistry Laboratory for Engineers
ﬁyugmﬂa?;mmam‘ﬁm%’uimmiu 3(3-0-6)
Engineering Mathematics Basic
ALAFNAASIAINTTY 3(3-0-6)
Engineering Mathematics
NSWBULUUIAINTIY 3(2-2-5)
Engineering Drawing
nstinfiuguidensan 3(1-4-4)
Basic Engineering Practice
M PgulUsnTUABNNINOTAINTUIMING 3(0-6-3)
Computer Programming for Engineers
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Applied Mathematics in Engineering

nWAn
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Industry for Energy Management
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Engineering Economics
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Electrical and Electronic Technology
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3(1-4-4)
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Computer Drawing Practices

7073102 Aanulasndyluauienssy 3(3-0-6)
Safety in Engineering Works
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Business and Marketing of Energy Industry
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Air Condition and Refrigeration
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Instrument in Current Energy management System
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Fuel Combustion and Energy Power Plant
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Environment Impact Assessment
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Seminar and proposal for Engineering
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Energy Management System in Smart IOT

7074901 WINNTTUIMNTIUNTIANIINA LU UgRamNTTY 3(3-0-6)

Energy Management Engineering Innovation in industry
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Energy Conservation in Electrical System
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Renewable Energy Technology
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Profession of Energy Management Engineering

7074701 waluladdiawaadigen 3(1-4-4)
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Thai for Communication
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0001105 HUNTLAFATUNIYIN 3(3-0-6)
Aesthetics of Life
Noed) MaNNIsuAzLWIAAMSEUYSEAAnT Manlaruning AnudAyUsEIam
wargluuuvesiauAaduazaun’ Susaunuvesudaly auns nada nedads ULUUYeS

AuR3 NsUsEluAuAIANNeiAuAadLaTAUn3

0001109 FnansNsEsIYLRaN AR IR 3(3-0-6)
The King’s Wisdom for Local Development
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vannamss ndnuvnveasugianeifisaiunsiaungururiosiu meiaugusuiuLuy
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0001110 nsanLazn1sandula 3(3-0-6)
Thinking and Decision-Making
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0001203 AYUNMALININTTDES 3(3-0-6)
Korean Language for Communication
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0001207 nguangdmiuauea iy 3(3-0-6)
Laws for the New Age
ngminefiddguazdndusienisiniduiinludenugalu Wy ngnunewidd

Sidnvselind msfuaznisamuszwineUssna ninddumstgan ngmanedanndon ngrane
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0001209 HuUsznaun1slugafavia 3(3-0-6)
New Entrepreneur in Digital Age
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0001210 FInygyaainlugafdiia 3(3-0-6)
Smart Life in Digital Age
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0001212 gjuiasayszlevuludin 3(3-0-6)
Feng Shui to Benefit Living
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0001213 LLW%’uLLaxn'ﬁﬁ’mmqﬂanmw 3(3-0-6)
Fashion and Personality Development
MaNNT WuAn wazuualiuvesundy Wlaanminndon anunisal dsealluge
Ha9tu wszgndiiiewaunyadnnmitsnelunazyainnieuen msareyadnainlue 118y
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0001215 N13AnGAIREN9E519855A 3(3-0-6)
Creative Thinking
AX3 AT L3BIANARLTIATINATIA H1UANARGIUATG 9 Tulld Aufad
aveslany dee1¥nlunuiifuiaveuu duasizvinusineassassadlnl n1sldmalulad
a ¢ I3 A Y a a 1% sa 1 )
AATed wavUssyndmalulagvsouinnssy Wasuaufa wasieassAdig 4 anaielug
meuen aeulavdgmsldtinliviniugn 5.0 Aosaamduenla

¥

0001216  walilesduj 3(3-0-6)
Active Citizen
mnAnFemaleaduuds suuuumsUnases andumsdsan msadsena
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0001218 Arnsdennuaziushagunus 3(3-0-6)
Social Engineer and Engagement
NANNITUATLUIAATAINTTIAY UANNITHAZLUIAANUSAIFURUS A VTN
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0001219 WALLBINING 3(3-0-6)
Digital Citizens
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0001220 nsaeasnTenUuenAiia 3(3-0-6)
Japanese Communication in Digital Age
msinnuzlunsdoansnivn  nszuaumsya s 81w Wy mnuduWus
serinanwkazInusTsiivesntw diluldliegramunzauuwazgnieswuniamey wagai
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0001221 AUNUINIYIIUU DAY 3(3-0-6)
Basic Chinese Speaking
STUULAEINIWIFUL 99AU DNWITIUUBIAU AN 28 Uselem Tun1sdeanshu
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0001222 DONUUUEUNN 3(3-0-6)
Health Design
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0001223 NYBIAUFUN NI N 3(3-0-6)
Human with New Normal of Health
AN ANULElALaENTIATIERUTHIdUAUAYA N AuasEndng Lagns
Ususliiddumaasuutamwesanunsallan msysannsesdmnuisuaunm 813 uaz
mseenidaniemuaniunsalludiavsziriy msithisdeuazidenlimaluladquaguaind

wangaulunMIiaAunMTIneg el

0001224  @dnivzaade 3(3-0-6)
Anti-Aging
Aw3 Audlaluiiugiumansvvasisuasnsiuravain wWiladedulsaly
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0001225 Finfvyaanaiudyyuszivg 3(3-0-6)
Smart Life with Artificial Intelligence (Al)
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0001226 nsWAILLATYENAlULARITE 3(3-0-6)

Economic Development in Digital Age
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0001227 Fnasnswazdyygrlunisandiuigin 3(3-0-6)
Faith and Wisdom for Living
AUYNNY WUIAATEITIANYEE wazdenulan HuAUMINIEYRY USYR wag
faun thanuasmanvaslan Wisliifussdsumadunme 1a deau Jayan Weulosanszvedin

AMNITI AR ALY WieUSUlT LT InLardsrusaly

0001228 SRR G 3(3-0-6)
Contemporary Sexuality
LNAREBLNA NAAAN nedE Sndnwalmane BvSwanisdsen TaussTuiidna
ARLINA AN WAINATD AT AUENRNIAVNANAAUNSNANSUYBEAING 1W11IAMAIYRINULDY
uazfu n1sdeansifieduaduanuminiionssrinane quanymane invefivihviuasuinveu
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0001229 ANANYRINTSHYINDY 3(3-0-6)
Life Values
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0001230 Fo3almifudandou 3(3-0-6)
New Normal and Environment
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0001231 ns3ansaumalugauienisiuasuudas 3(3-0-6)

Information Literacy in the Transformation Age
WANNIS LWIAREEITALNA inwearsaumansndulugaurinisiudsuwlas
ASTUIUNITASIVNWLANTAUMNA NISAUAY NISKINDE NISHATIEH NISUTLIUAT NNSASNETTAKEY

ysannsansaunalugusuuing o leegegnaesasainaassa

0001232 nsviaaeludndaly 3(3-0-6)
Next Normal Tourism
WWIAA Noud NeIfuNIAUNIiaLiey NeAnIIUtnYiBuieInmMAINES LUIAA
Tourist Bubble szuun1siiumsisaiiedhdddaly unsgiunisguaduainvesmuesiasy ouly
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0001233 iEiiuiawdsnunazawandenluntslidin 3(3-0-6)
The Charm of Energy and Environment in Living
LAnEomdsnuLardunadeniiisaunsdududiaussdriu nslindanu
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0000101 awdanguiugiuiiansiioul 3(3-0-6)
Basic English for Learning
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(2)  NUINIVUANIZATU
2.1 ANy

AU YouarAasUIEIIEIV ni2gfin (UssEne-UUR-Anwnignuled)

4011105 Wanddwiuaains 1 3(3-0-6)
Physics for Engineers |
nNAes usILazMTAAoUR lusufiLandany ssuveyna auTRIBanavedans
n15tAd oufi westnqudains n1siad eudiuuvesadalan naraniveslua Audounay

e & v A A o
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4011106  U{uRn1sWENddmSudAINg 1 1(0-2-1)
Physics Laboratory for Engineers |
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4011107  Wanddwmiudaans 2 3(3-0-6)
Physics for Engineers |l
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Physics Laboratory for Engineers I
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4021116  addmIUIAMNS 3(3-0-6)
Chemistry for Engineers
flugiuresnuiiovmeuuarinaansduius audfivesfne veauds voavaiuay
a1sazane aunaall aunalosaulut saumansiall lassasnannedidnnsouvetosnen Wusy
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4021117  UjURATdmIUIAINT 1(0-2-1)
Chemistry Laboratory for Engineers
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lassaivesndnandyuiaie aunai UHA5e1veenIn wa wnde authiveswsunal audd
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4091607 *ﬁug’mm’immam%ﬁm%’u%mnsiu 3(3-0-6)
Engineering Mathematics Basic
fleftududsifier alauazanusoidlowosilesddusiuunfer nmamesiug waz
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4092605  ANIAANEASIAINTIY 3(3-0-6)
Engineering Mathematics
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7001101  AISUEULUUIAINGTY 3(2-2-5)
Engineering Drawing
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7001102 nw‘s’]nﬁugwu%mnsim 3(1-4-4)
Basic Engineering Practice
UfTRnuiugumnuimnssuiiintestueieiionly wndesietn wiesle

naugiu anuvaeadelunisuftinudosiu Sudmueiesinina wissdlenafiugnu nudey

NUUIZNOULAZITIYIUTTUIAINT

7002104 A5t 8UlUSUNSUABNNAABSAINSUAAINT 3(0-6-3)
Computer Programming for Engineers
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7002103  n1sUszgndatinAtansluauiIAINgI 3(3-0-6)
Applied Mathematics in Engineering
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AT YauazA1aSu1eTIEIN migin (Ussene-ufuR-Anerdienulas)

7071101  @AHIMNTIUIANITNALCY 3(3-0-6)
Industry for Energy Management
anunsaindanulazdunedenlulsemalng mslindsnuluefnuistiagiu
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7071201  gmuuwasaRsuaznafansvaslualuuIAINTIY 3(3-0-6)
Thermodynamics and Fluid Mechanics in Engineering Works
LLmﬁ@Lﬁaqé’umqqmwamam%’ MaABUTUNEINY ngMIgAMIaMans Loy

5T Fndnside wagyhanudu msaunaiia waznsaemanusou aaautivesiva ves
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7072101  FHOUANITORNUUUNIGIAINTTUNANY 3(3-0-6)
Materials and Energy Engineering Design
BUALAZUTHNANIAANS 1Y ANANYUTIAANS MU N1TAATIELATIas LAl
AMAINLAZIINTFIUA DN SHARTaRNdsau AaanTANIInaLaznsIE ouanmvesian
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AnaATen nslaa Nsusu AAuUasade szuudaiids namansin3osdnina ndnnnsg
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7072102  LASYFANAASIAINGTH 3(3-0-6)
Engineering Economics

s o v a a 3 1d v a 3
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7072201  msanewmauseulusuifanssy 3(3-0-6)
Heat Transfers in Engineering Works
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7072301 wialulaglwiuasdidnnsatind 3(3-0-6)
Electrical and Electronic Technology
wnsgruatasndeszuuliii vdnnsuasnguinugiu ludulndiuas
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7072901  NSITBULUUABABUNADS 3(1-4-4)
Computer Drawing Practices
Ujdang msldmeuiumeslusnuiiiedesiuimnssunisdanisndanuuay
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7073102  audasangluauiaAanssy 3(3-0-6)
Safety in Engineering Works
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7073103  §INAUALNIINAINYAFINNTTUNAIIY 3(3-0-6)
Business and Marketing of Energy Industry
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7073202  53UUUSUINIALAZNISINAIULEY 3(1-4-4)
Air Condition and Refrigeration
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7073402  in3esilansrataluszuunisiamendesulutagiu 3(1-4-4)
Instrument in Current Energy management System
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7073501 \WaAmiswnlvduasdufidandsany 3(3-0-6)
Fuel Combustion and Energy Power Plant
Ussviagdinmavaaouileimas Aeufeudomas ngufniawnlngd uagms
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Usedngnm n153e5eimslingsanuy Uadeiinadauss@nsnmnasau kuinnanseysny

PAIULALAITUINE LU D TINaUN LTy
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wva =

WAV YauazA1esUIYIIIN i (Ussee-UfuR-Anendienuad)

7073701  msAAsiNansENUEwInden 3(3-0-6)
Environment Impact Assessment
LuAnuagudnnsUssiiiunansenud swanden Taguszasd Tunouuay

nszuILMsUsTiususneg edesileuazannsgiuszuunsiansaanaden ngrneiisided

1195N15IUNITANKANTENY N1IATIIAAMIN N1TTIBNUNALATUTLEUNANTENY HANTENUIN
nswasuulasgienmasedindey szuuding waznsinnisiieannansznu anslunns

UanUangNoi3aunssan N1SAUINAISUBLLASAN kazTanIUNUATNEITD4

7073801 NSUANEINIIVITNIAINTTUNITIANTITNAIU 3(1-4-4)
Tusugnamnssy
Case Study of Professional Areas in Energy Management Engineering in
Industrial
ilandfidudamnioevsnduidgiildanuszaunisalduindn 0191567
Usnw visedaou thundunsdifnwibiundn@nwileinseit Tngldanuianindnuwitagm

v o = o 2 A=
LLﬁ%ﬁ]GWI'W]']lIE‘ULL‘U‘UGEJENIV’]NﬂWi I@EJ@JE]’]"\]'WETLU@']‘U'WE]EJLLUSU’]LLﬁ%L‘U‘UW‘UiﬂU’]

7073901  dunuiuazlasesedniuiaIngsy 3(3-0-6)
Seminar and proposal for Engineering
1AS9519UTANISUIAINTTUTANITNG WU dDALALAITIVY UTELANYBINITINY

WENMSUAYTURBUIBINSYNITY M35y N19979URY NM58DNLULIATY AISAUTIUTIY

foya Mseenuuunazmsaiaeiosdelumsiivdoya myieseidaneidoya adfaniy

MTIATIZVTRLA NSTEULANITIAUDTIENUNAYRIITY

7074501  ssuUdANISWALIIUTULASaU1eDaRTeE 3(3-0-6)
Energy Management System in Smart IOT

nsldszuuimalulagnviugadelun1sInnNsnaanuy AAnITINEY N15ATIN

v A

a 2/ & e aa A £%4 L4 ] o LY
Amden Useiiiuna nieusdnuv1isnislunsidenldaunsaluaglusunsuduiagy dmussuy

v [ [ [

Tayan1sinnisnasuLazaaindeyaniuinievigdansuglaegeiluss@niamuaznsaiu

AUABDINITYDIDIANT
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WAV YauazA1esUIYIIIN igin (Ussene-UfuR-Anendienuad)

7074901  wIANTIUIAINTIUNITIANTIWAN U UIIUGAEMNTTH 3(3-0-6)
Energy Management Engineering Innovation in industry
FdsAuneY : 7073901 #NRLALANTIVUEMIUIAINTTY
nsufoansAsatulassuuianssudmnssudanisndsnuiuiaulaves
Iennssudansmdanumeldduuruneiaseivinvuazangnssunsuimmdngns wlens
afsmanusuinUsglovideriesiu danu uazeadns lasldia3esilonariangunsaiogqed

Usganinm waziauenanuidlugluuunisusseewaglugliduniaiinug
2.3 Jynawizauiien
SUAIY YouarANEIUIYINEIV midgiin (UssEN8-UfUR-Anwriienuas)

7073104  STUULAZAINTFIUNITIANITWECIU 3(1-4-1)
Systems and Standards for Energy Management
UHUANITNNTIANTT TTUUNTIANITNANIUAINNY NUNY UIATFIUTLUUNNTIA
N1SWAIIIY (ISO/08N. 50001) nuaenaznssviyaAniundssnu Gselniandssnu
wao1iing, Tsslifindsnudinaa nsndendarulniniieldlunaensu w1am) saudasedeu

N9L3199lUN15UsENaURINTANUNS U

7073203 n1sayinuwdsnuluszuuieiasna 3(1-4-4)
Energy Conservation in Mechanical System
UftRnsieiu wndesdnoinia wesguin Ussan gunsaiuasmdnnisany
spUUNTAITY NMIRndaazAIAILANNSYIIY lenkarn1gAendsunsinalusia ng
AIUASIY NINTIAFRUNTTVINNULELUTEENSAM N1FATeiMTlangsau wannsungesnw
wazeasafelumstentissluszuuiniomna manausuLarmImuaNnutizedne dads

NilkanUssdNSNNNEINY N15aUSNENGNUY
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wva =

WY YauazA1asuU1YIIEIN e (Ussee-Ufua-Anusndlienuied)

7073301 nseysndwasuluszuulnin 3(1-4-4)
Energy Conservation in Electrical System
UfhnsuazAnuifesulifdesiu nquilwihuazsidnnseindsnds Ussiam

wazgunsallail (szuuwasadng \n3eanaliiin waziaa) n1sauaunstinasnulni n1s

n539IR TN stdndsnulnin ssuunmstesazaiuauliihluenasuaglssnu nmseysny

wasulussuulnih vidnmsuhssshenlussuulih

7073702  wAlulagwaluNALTY 3(1-4-4)
Renewable Energy Technology
UfURnseanuuuLazai1essuURAANE LUl NN s unaLIY N159ATT

WaNgALaNIIAIUAL TTUUMUANLAZNTNTIVTA MIUTMIsdanis msdam nsldusslon

nsUszidunansznudedindey dregansunlulszgndliludseimalneuazsinsseine

nsfiAnwIN1sUsEynaldlunIAgnavnssuLasyasiuy

7074101  AWIFNIAINTIUNITIANIINGNIU 3(1-4-4)
Profession of Energy Management Engineering
UAUANIT 21UNUNITIANITNANIU N5EN1TIINTLAIUTIUNTIANITNA I N3
WA mEny Minsaiainneinislindanuanufounaylniin nsufiRnsiussuy
anufounazgunsaliilileth szuuliihuazguasallain nsdifnwiniseusnundsnuluszuy
anufounarszuuliil madeussnunmsdanmmdsnu maemginisamuietunisin

ANTWAIIIY

7074701  waluladiwendsdiden 3(1-4-4)
Green Fuel Technology

a wa b4

UUANI500NMUULALAS19TEUUNAAT BINEE 87 N1SMIANTIMUIZaUNDNS
AuAN YaLazAnANTRYRNEIETEIFULUUAN 9 STUUAILANKEENIINTIITA N1TUTINS
3aN13 N33 NstdUselev nsUseliunansenudedinasy dregrenisiluussynalyd

Tudseinalvewazinasena nsdlfnwinisussgnaldlunirgpaivnssuuasviosiu
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(2.4) I RNYsZAUNITIYITIN
SWERY1  YDUATANDUNYIIEIAYD miagfin (UsTEMe-UHUR-AnwalgnuLes)

7074801  mswspaRnUfURMUTuaauUsznauns 1(0-2-1)
Preparation for Professional Practice
AudAyresnsUiRnuluaniulszneunis nszuIuns mmi’ﬁaqﬁuawﬁa

Anw1 nannIslleuannieadaTu NMsidenanIulsENaunIs naNN1TFNN1BAILNTN

TWUTITUBIANT NMIHAUIYATNAIN ITTOIWTIUIVYN AMSTTUITLTITU NYUINBUTNIU NS

Useiudeny Aanssy 5 @ ssuvunsgiumsuseiuaunmiazaulasadelunisviia nsly

NuAMISInguiiion1sdeans Madeuseau NMIUYAUBHAIIY TNYEN1TI1 IWHY TNYEnNT

Aisgit sinwegnsuddgmiemeniuaznsindula amndiluiAetuneluladansauma

wagnguingmaluladansaung Lagn1sauAuLYaan1dmNITINTIANINGINULaELInNTIY

o
LATRNNE

7074802  @vfafnEIMNEIAINTINNTIANITNASIUTUILGAEINNTTY 6(0-36-0)
Cooperative Education in Energy Management Engineering in Industry
AyrdsAunaY : 7073801 nswisearnUfuReuluaniulssnaunis
n13UURuluanIuysznoun1sAINIAINTIUNITIANISNA 1 URAEUIANTTY

isesnaaiiouduniinnuvesaniuuszneumslusumisgtisimnsiinsyaunseiuanvniv

wagimnzauiuauiauanse Wusseznaitesndy 16 dant UURaumuseidauns

Ui snuyaravesanulszneunstusznin foRnu Snihifuisveuntusulaysuiinyeu

swdildfuneumnganaauUszneunisegaiumuaNse Sdmany msAnnukaznng

Usziflunan1sufiRauegranduszuu aasnssuziaufuRnuvestdndne viliaanswmu

aupaziivszaunisalannmsufiRnuluaaiulsznaunis neudusanisdine

7074803  nsEnUszAUMSAlINTINNNIAINTIY 6(0-36-0)
nsIan1swasulunuanamngsy 1
Field Experience in Energy Management Engineering in Industry |

wdeRuneu : 7073801 mswseNEnUfUAnuluanulsEnauns
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nsEnUURMuasluanuUsEnauNsAIALNYY STIAMAY 303TUNa NeRun
LA 87 99A VANV AINSTUNITTANITNE I ULALUTRNTTULAS 89na a1 duszuy 1u

suznalitasnii 16 dUa9i vinliAnUTEaUN15aia5991nN15YNUNaud SN AN

7074804  AMSENUIZAUNITAIIBITNNIIAINTTY 6(0-18-0)
nsIan1swasnulunuangmngsy 2
Field Experience in Energy Management Engineering in Industry I
ArdeAunau : 7073801 MswisesEnUfuiRnuluaniulsznauns
nsfinUftRnusidluanuUsznounsnieenvy $53a1mAe viessuta madui
Aerteaivavivnimnssunisdansndsnunazuinnssuai sana sgraduszuy u

K% ' 1Y) 0§ ¥ a ¢ a ' o & =
Wazna’ﬂuuaﬁlm’l 270 GUFJEN ‘Vl’ﬂ,‘vim@Uizﬂ‘Uﬂ?imﬁ]iﬁﬁ]’mmimmumumLif\]miﬂﬂm

6. asrUsznaUBaRUUsTAUNISalnIAsUY (GuRafnegn)

31naud eI slivanaduszaunisallulvidnneawid1a n19191ua3 sweanu
Usgnauns fatulundngnsdelineiviaiuaiasraunisalivdwiefnlddnAnwnidnas
Uszgndldanuiiisounldivanimnsiauais uasiioidunsndsuanunieslunn q du
nousonluvinaIuass Imwé’ﬂqmﬂé’fﬁmmiﬁﬂmLﬁaLa%ma%’wﬂizaumiﬁﬁ‘im%wiu AMAFUINAY
SyYUUNMSANTIUUaRAnE e sEnUssaunsaliv T dall

(1) dusudtianaudanurung 3 99 2.2 (2.2.1)

Y 9

7074801 nswssLRnUURuluanuUsenaunis 1(0-2-1)

7074802 anfafnwIienssunsIansnasulunugnanssy 6 (0-36-0)
w389

*7074803 nsENUsTauNIsalIv TN 6(0-36-0)

MOAMNTIIMsIANINGIUlugnamnIsy 1
Mg IngAINuYe UTeIAMENTINNSUSININANERS

(2) dwiuiianaudiAnunaini 3 4o 2.2 (2.2.2)

7074801 nswssLRnUfuRuluaauUsznaunis 1(0-2-1)
7074902 ﬂizﬁﬁﬂmmaﬁmﬁmmimﬂw5%’@mswé’amulumuqmammiu 3(1-4-4)
7074804 ASHNUTLAUNISANVITNNIIAINTTUAITIANITNANU 2 3(0-18-0)

6.1 Wnsgunan1siEuivasUsEaunsalnAsuy

a o

anumanislunanisiseuilszaunisalnaauivestindnw fsail



TYALLRYAVRINANGNT VI 61

4.1.1 inwelunmsufufanuainaniudsenaunis aaenaudinnudilalundnnis
arusniilunsGeudnnuiunnd i
4.1.2 ysanmsmnuiiGeunifiehluuditamssuumsdnnsndsenls
4.1.3 fuywddiusuazanansyhauswiugoules
4.1.4 fsx1deuitly a59a1 wazid1ladausssuvetasins anunsauumla
4.1.5 fiaunarlunisuansesn wagthnudnaswassalilduseloniluauls
4.1.6 Sinwznsdeanssnunsye \Jeu AndlasizsiUszanana
6.2 4291981
FvranAadnuimsimnssunsdanisndsnulunugaamnssuluniansdnwi 2
Unsfnwndl 4 dwSugiiad 1.6 uazuam.
6.3 NMIIALIABLATITINEDY
Fwaniafinymnademnssunisdnnisnasuluanugaamnssudaduiaily 1 a1e
N13An
7. dafvuaigarunsinrinlassuvieddy (d)
msdavinlassunsenddulusedruinnssimnssunsdnnisnaanulunugnainnssy
Feaglunguivnamedulisdu gauszasdiielsiind@nwivinueanud Seuiinvensilassny
NIDUIRY
7.1 Agsuglande
nsUfUAntsiAsafulassuuianssuimnssudanimmdsnuiiiaulavesimnssuda
msndanunelimuurnenansdivinwuasanznssunsuImImdngns Wenisaiamanusy
Aavszloviidevieadiu dsnu wazesdns neldiaTosilonariangunsalegrefiuszaniam uay
thiauenanuitlusUuuunsussensuaslugUidunininug
7.2 IATFIUHBANSNSITEUS
(1) Aaght Audunsly inTesilonas TangunsalegnaiuszansnmiliAsadosiuaumis
Wé’m’mLLazLLaNmmmﬂMﬁﬁﬁﬂLi‘]uéfﬂuwﬁwmmaﬂﬁﬁ’amﬂﬁﬁ'}L%aimlaimﬁsﬁﬂLLuzﬁﬂ 5uly
fla fWimuaRa Funrsasadelunsliiniesdleo
(2) nedoukazAiuns Mlassuuianssuiid elduddgymaudernunlageide
Auuzthsluis firuedin lunisuszgndanuslassouuinnsslumsuamemanuill
(3) fufiunsuaztiaue nasAdefioenuuudmsunsuitymiluaaulszneunisnde
Fetuillasordumuusiuasdvauaiiia luausuiaveusenuildfuueumne
7.3 929an

MANSANE 1 UnsAnwn 4
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7.4 IUIURULBAN
3 (3-0-6)
7.5 MIAIBUAT
(1) 019158 nwlrAwuziiin@n Tneliin@nwidugidensiasdiusnm
(2) p1ssiivinuuaztin@nwnnasvuagisnailunisiirusnvuasinniunis
MUVRN AN
7.6 NFzUUNITUTEIIUNG
(1) Ysziuanuinmvtiluseninehnisidevselasanulagonasdiay annsiaay
AUAUMTsiTITenusreznaiimruelussuuegiadussuy Wilavwuududadiu 20%
(2) Usziliuaaunnveamdenselasanu lngennsdiaau lngmmuanaeinisusediy
Mdunnsgiu asuiu auysal Tnefasuuududadau 30%
(3) Usgiliunan1suEaue I8UNanITIvens onaulassuuesinAnw lnenws
Tnedinssunmsasu lddoenin 3 au waglvilaguuududndiu 50%
(@) msldinsmanazuuuiildfeilazuuudy Andu 1000% Tidulumunasiinnsgiu

VANENIVITOTTUUNTINLAYUTEIUHAYDINMNINE Y
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NUIAN 4 NMTHAIUIAMNANBUSNLAYLAZNITIANTZUIUNTIREUS

1. MIWAILIAMEN YU TLAYYRIINANY

AANYUTNLAY

nNagNsuIaNaNTINVasnAnw

1. fAu3dl IAINTIUAIAAT T NS OUA I8

Tuay1nUsenauIv1Tne U Sulngay

Y

NI UBAERTIUTZLIY

NaNgATANITYININITAITUITNITNA NEATTIUAY
nsgnTNndsuiednaauluayyInUsenauiIvIan

AUETURAYBUNGINULAZATITUTEITY

2. 1Aua1u150tUNISIAYIISI89IUNISIA
A1SNAIUTT ATINTUATUA BINTTHAY
TOMVUANIUNVNY LAZUINTFIUNITIA

AsNaULe

o = Y = a = o
Ao9d1ATIUN LN aUATIlUNTWBUTIB9IUNITIA
NIINAIUANNANYULANIUUITENDUNITHUUA Y 9)

(19U FVTLUURALUINTFIUNNTIANITHANTY)

3. 4ANUAINI50ES19NANUUTANTTUT MU
LU T U2 NE A 1UNITTANITNA TITUN

Uszgnaldaulaniunanusainis

Talrdudanssulug nouauni1sAne) M1a1u790
Uszgnildaulaasaniuninusednis vesyusy n3e
an1ulTznaun1TaNg 9 ba (WU 3uinnssunisdn

ANTNEIU)

4. danuanunsalun sl uunuimugsia

QRAMNIIUATUNAIULG

wa”ﬂqmﬁmwjizmﬂ'limil,?aunﬁaauﬁuamu
U58NaUn1saugnaImnssunasnu lnetdndnwiiinis
ﬁ]”mvﬁLLmuﬁ'muﬂqiﬁﬁ]ﬁmqmammimwé’wmiﬁ

A0AAABINUAINEINITVBIEIUUTENBUATT




2. UNIYIANEIN2LU

2.1 AudunussEndnenainsn1siteuiiunadnsn1siieuivessngdyn (CLO-PLO Curriculum Matrix)

BUINIVIRNEIN
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nan1siFeus

Nagnsn1seauY

nagnsn1sUsziliung

1. fuaul

1.1 wan1si3sudnalunsonanis
BouduguiidesnslfiiadiugGou
GLO 1 anansaldvinwelunisuaiam
muinaendin oIR8
soiiles

GLO 2 awnsaldesrAiug og19
niwnwazilussuu sudnnisuas
nguilussdnnuiiifetos

GLO 3 anunsaldmnusidanseuiums
wazAuiAsdusenisfsedin ms
ogauiludany nsideslouaznis
U5uld nmssegennuslugnisiann

LAEANSYINUTINAY

1.2 nagndnsaeudiléwaunanis
Beuiduainug

1. N3UTIENE NMaBaUsENeUdens
A9U N13074-MBU N38AYUTIUIAY
Q’L?auiﬁanﬁaﬁﬂ (Learning by Doing)
A1332ANAUDY (Brain Storming) N9
ARILATIZYIAIY
Aewatannudaluiad (Concept
mapping) WaLLNUNIAIIUAA (Mind
mapping) n1519 ¥ eynid ugiu
(Problem based) nsalfnw1 (Case
Study) waznsianies (Story Telling)
Tnansgafia A1z I Ussiau
Ugyswdusaziauauumandegm
DI AL

2. MIRninvgn1sduAudeya inve
N15138UT IAENITUAIINIAINT AT
AULad (Self-Study)

3. nsasulagldlaserudugiu
(Project based) Msapulngldn15ive
vUugnu (Research based) uawieus
NILNNTUDUMINEU M5BT LTle
USN15YUYU (Service-Learning) 14U

M3ATINIT NMSANYIRIRUUYHTY

1.3 nagnsn1susziiiunanisiieus
fuAg

1. Asneday (MudngUsyasanis
Seuiirazniiensiseus)

2. NMSEDUNANAIALEYULAZUAIEAA
o

3 Jsziiuanduanu/manufidninm
Iav

4. Uszidluannuuuaunsolasenisi
UEUD

5. Ysuifluannisinausluduisou
Tnefa1sun91nUssiiud dnfne
afUs1snazdATIzd Ugyniuag
anunsalang q 7 ninuald wax
FarsanandssdiufidhAnwtdiaue
sialuaauedidudIninduassgn

Anng
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nan1siFeus

Nagnsn1seauY

nagnsn1sUsziliung

2. fudinee

2.1 wamsiseuiauvinee

GLO 1 fimuanunsalunisduAuuas
Tinwelun1sfndnsey ludaveeg
4319855 uimnssunazid eules
AUANBEIIDIATIM

GLO 2 Tdnwuazimaluladegiedivin
WU AUATILALIIUTIN UTEUIANE
wlan1u uaviaueteyaansauna
winiuuazidenldognununzay

GLO 3 deanslaagaduszdnsaan
ageadeassd niouldsunuunis

Unaveiinzandwiuudazynaald

2.2 nagnnisseuitldwainanis
Bouianuinee

1. nMyiATsinsdlAnwiwazeaiusie
waniUdeueuAniiiu

2. msldaaunisaliidutiagduain
dom19 9 n1seAUIIBRALTIATIZ
unumALSURnTEUTeIUNAN IS
FOAULBILALADHIAL

3. NTADULUULLUNITINE (Research
- Based Learning)

4. nsaeunvuidutgundugiu
(Problem - Based Learning)

5. NTARULUUIINAD (Cooperative
Learning)

6. MUk UUTIT g U WUULAIIN
ANUTAIEAULEY (Self-Study)

7. N135¥ANENDY (Brain Storming)

8. NSLIYUINOUTNTYUTU (Service

- Leamning)

2.3 nagnsnisussiliunanisiseus
AuvInee

1. n1sUsziduainfanssu/lua/
HAIIW/37897U

2. MIFWNANGANTIUTENINNTIN
Aanssuludusou Ufduiusves

=

b3YU

e

3. N15USLLIUAINNITULEUD Lazns
ARTzviNadugMslATINIg

4. M3UsEIUIINAINTTUAN 9)

= 4
NaN1sl3eU3

nagnsn1saau

nagnsn1susziliuna

3. ATUIUSIIY

3.1 HANSISEUIAIUDILTTIN

GLO 1 farudasTuaruiaulunig
J9n1s Fedndgain Fvaazuasd
ihlathewdeddu

GLO 2 ity mswsiolan Lagsuineu
Ronuled danLuLazALInday

GLO 3 Lﬂﬂiwﬁwﬁsuaar;iad'u CRIERE
AULANDATA SAUNITTLTBULAY

ngnauailudany

3.2 nagnsnsaoui ldwamnanis
SEU3AIURTLSTIN

1. MITANINTIUNTTUTAULUIAR
IanU 1A ney1 (Contemplative
Education)

2. m3dndanndeudd 14 Contract
system waAY 31958108y Tonnas
fi19 9 MsduSou nsdeauny
favuaiaen MsUfURauRivzaly

YUSY

3.3 nagnsn1susziiiunaniIsiseus
AUV

1. Usgidiumnuiiite Tneiansanain
naAnssunsusaniglvignszideu
AMURsIIaweIInAnelunisidnd
SauUN1SAIIUAILATUATEETLAT
UOUMNELAZNISLUNSINAINTTU

2. Uszifiuanusuinveu tagiansun
MnngAnssunsUf AUl fu
UBUNUIY N1TINMHUAITINGU LAY

M3UsElUNaNSU RN UAULEY
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3. nmsasulaeldnsal@nwl (Case
study) MsIFeuTINEMUUTA M3
afuTwITglynilazaniunisal
AIUANTTIY 385

a. nsdaiansaulngldienansuazie
A1 9 Ann1sldmnnaldanmessy
9585530 HNAATLAIEY dzviou
Usraunisaiuaznisliausnuni
Y FURETIY

5. Msansauseneudenisasu ng
01u-nou NMseAUTeTIuiuFeuld
a93lavin (Learning by Doing)

6. MIkansunuImanuidugining
wazggninnelulszinulagmediu

ARMEITUIIUTITY

3. Usziiuanudodnd lnofiansan
PMnngAnssuvesinAnuiiaenades
FumyAnsYinaui e sute Ui
AIUAULEY LATNITHBNT UATIIY
Aananafliintu

4. Yspifiumnuidsanzuaziiinlalag
WIATTUIINANOA NTTUAIY
Bouleiiauslainnie nslviuug
uAlflou Ms¥in3nuansisuana

5. Useidlupnugninuasiiduinansg
TR8N915UINNYANTTUNITIRAIW
LAITNLAAMITE WAz 817 lans Y
A3en wagnfmngautuyanauas
MaAE N33 NN 98Ty

PN YULATUDN TN EU

= b4
Nan1slaeu;

nagnsn1saau

nagnsn1susziliuna

4. fudnYMLUAAS

4.1 NansiseuifuanYMLYAAS
GLO 1 Suazidnla wiunmeailunuies
inwAmALazAnArEaILuIns
GLO 2 éiln wanseanianisideany
Jnenatwardaais s Tunis
widgymdausiu i eliAneui
Wiesluaanduiywd WelAnnis
Warnegnadsdu

GLO 3 daneumaznin giilaly

anudunaiilodnenaznadiadanls

4.2 nagndnnsaeuii ldWamnanis
LI CRILONWHIRTLEE)

1. nmsaeulasldlasssudugiu
(Project-based) Ua¥t38us N 1UNT
UBUMLNEIY

2. Aans5UNgY (Group work) uagn1s
S¥AUANBY (Brain Storming)

3. M3TyUFLUUTINLR (Cooperative
Learning)

4. N15458U5 91NN1391191U (Work-
based Learning)

5. M3Bsuiiflounsyueu (Service-

Learning)

4.3 nagnsn1susziiiunanisiieul
fudnwzyAns

1. fapuusvidudiSou lagiasun
ANNOANTIUNITYINNUNT U UR
flanssunng 9 Tuaun1igedl n1s
Umsdants mavinusiudugdu 3n
orauardiininviesiu

2. fi3sulsvilunuied lnefiasun
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2.2 uananudunussendnanaawsn1siauivamengns (GELOs) uagsne3un

UUINIVIANBINILY (@ = ANUSURAYBUVAN)

KEAININTTAAMUTURAYDUNINTFIUNANTSITBUSIINUANGATEI183%1 (Curriculum Mapping)
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0001226 | MIAwULATYEARUEARTTIA o [ ) [ o o o ®
0001209 | #uszneumslugARavia ) o ) o o ) ° ® ()
nguAndi 2 iswluauduasdnaniaauuywd
0001105 | AUVSEAIARSWAITIN ) o ) [ ) )
0001227 | Anasnswaz Yeygluniseaiiuiin (] (] (] [ ] [ ] (] o ® [
0001228 | eAfsuadly ° ® o o
0001229 | AAvRINSHTINOY o [ ) [ ) [ [ [ ) [
ngudnil 3 Sausuiinveudedinuuaziuandon
0001207 | nguanedmsuauealyl L L [ [ [ J L o
0001230 | AdTAnlmidvdawndon ) ) o [ ) [ ) o o o
0001231 miﬁmiaumﬂiuqﬂLLmﬂmUﬁauLmaq [ [ L L L L
0001232 | mavieaierluiddaly o [ ) ) o o
0001233 | taunumendsnuuazdannaslunsladin ) ) ) ) )
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3.1 AUFURUS TEUTHAA NI N1 T8UFVaInangAs (PLOs) AUNAANWSNITITEUI AN

WINTFIUNTLFEUTIVNANIEATU
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fuAmg fuvinue AuaTYsTIU fudnuazyana PLOs
SHEIYN Fodw (General | (Specific (General (Specific (General (Specific (General (Specific
PLO1 PLO2 | PLO3 | PLO4 | PLO5 | PLOG6
Outcome:G)| Outcome:S) | Outcome:G) | Outcome:S) | Outcome:G) | Outcome:S) | Outcome:G) | Outcome:S)
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avn v v v v v | v v
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fuaug Auvinue AUATEFTIU AudnwLyAAa PLOs
IV Fodw (General | (Specific (General (Specific (General (Specific (General (Specific
Outcome:G)| Outcome:S) | Outcome:G) | Outcome:S) | Outcome:G) | Outcome:S) | Outcome:G) | Outcome:S) PLOL | PLOZ | PLOZ | PLOA | PLOS ) PLOS
7074801 | n19Le T sud N
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PLO1 | PLO2 PLO3 | PLO4 | PLO5 | PLO6 | (Cognitive | (Affective | (Psychomotor (LLL)
Domain) Domain) Domain)
4011105 | Wanddwmsvimins 1 v v v v v
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4021116 | walldmsuaeang v v v v v

" LUBULKUAELVRRIZERLE

=2

n

]

LL L



FNUALDYAVANGAT YL 78

PLOs

Bloom’s Taxonomy Boud
SN 5837 nWnside Innde Fowide | RaaTIn
PLO1 | PLO2 PLO3 | PLO4 | PLO5 | PLO6 | (Cognitive | (Affective | (Psychomotor (LLL)
Domain) Domain) Domain)
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7072901 | NS WUULUUAILABUNILADS v v v v v v v
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7073202 | szuuUSuemalaznsyinansiiuy v v v v v v v v
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PLOs

Bloom’s Taxonomy Boud
e 5837 nWnside Innde Fowide | RaaTIn
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | (Cognitive | (Affective | (Psychomotor | (LLL)
Domain) Domain) Domain)
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3.5 AuAIANIRIHadnsNsEEuladuUn1sinwm
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3.5.1 prmaanisweswadndnisdeuiisledutinsdnw (YLOs)
YA 1 (YLO 1)
YLO 1.1 § W1la mserunuuwazlsuiuulamundnnisilsuiuuniaiainssy agly
wpaflefugumenaldgniessamdnnsmeimnga
YLO 1.2 #3ndiln Sufinveusionisesniuy uazdlsieauvasndslunsldiadesile
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T 2 (YLO 2)
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oA mNTINAUNEIY FogunsaimdlwiuagBidnnsedng sawdddlunmadeunuutudiunig
Fenssuliegramunzay
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OlBNYFRERH

YT 3 (YLO 3)
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Uil 4 (LO 4)
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ndsuluanulseneunsvseyusulaegIgay
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3.6 ANIUAAIANNFNNRUSTENIINATWSNISITBUINANAN IR ImANgATIUNAANSNTTEUSIND

fulnsfine (YLOs) wadwsnsiseuinaiavisvawangas
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3.7 M1TNNTTYANUTURUSTENIINaaNSNsITBUSvamEangns (PLOs) fuanuAIanisvanadnsnisiseusiiadudnisine (YLOs) luds

Bnsdanszuiunsiteunaznagnsn1susEsiupe Aeil

HAANSNTTEUS Bmsdanszurunisiseus nagnsnsusziung
. ran HAnuszaunisal Uszifiy
YLO PLOs U39818 ﬂﬁta:lﬁ/ﬂn o AAFUY nagay Usziﬁiwami ﬂimﬁw‘lw AUIIAULAT
Ufuams (Active i) Ufuaau GRNEER .y
Learning) 3
YOL1
YLO1.1 | PLOZ2, PLO3, PLO4, PLO5 7001101 7001101 7001101 7001101 7001101 7001101
7001102 7001102 7001102 7001102 7001102 7001102
7071101 7071201 7071101 7071201 7071101 7071101
7071201 7071201 7071201 7071201
YLO1.2 | PLO2, PLO3, PLO4, PLO5, PLO6 7001101 7001101 7001101 7001101 7001101 7001101
7001102 7001102 7001102 7001102 7001102 7001102
7071101 7071201 7071101 7071201 7071101 7071101
7071201 7071201 7071201 7071201
YOL2
YLO2.1 | PLOZ2, PLO3, PLO4, PLO5 7002103 7001104 7002103 7001104 7002103 7002103
7001104 7072101 7001104 7072101 7001104 7001104
7072101 7072101 7072101 7072101
7072201 7072201 7072201 7072201
7072301 7072301 7072301 7072301
YLO2.2 | PLO1, PLO2, PLO3, PLO4, PLO5, PLO6 7002103 7002103 7002103 7002103
7072101 7072101 7072101 7072101
7072102 7072102 7072102 7072102
7072201 7072201 7072201 7072201
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nagWsNsITeus Bmsianszurunsiteu nagnsn1sUstiliuna
_ GRGERH Hn ’ _—
o BLOS I ﬂﬁiiaurlﬁ/?]n WFegn Uszaunisal S Usziﬁiwami ﬁimﬁus‘lﬂu oS
UuRnns (Active AMAFUIY UfjuAnu ANTNATS Y
Learning) (SIL) i
YLO3
YLO3.1 | PLO1, PLO2, PLO3, PLO4, PLO5 7073102 7073202 7073102 7073202 7073102 7073102
7073202 7073202 7073202 7073202
7073402 7073402 7073402 7073402
7073501 7073501 7073501 7073501
7073701 7073701 7073701 7073701
YLO3.2 | PLOZ, PLO3, PLO4, PLOS, PLO6 7073102 7073103 7073102 7073103 7073102 7073102
7073103 7073103 7073103 7073103
7073402 7073402 7073402 7073402
YLO4
YLO4.1 | PLO1, PLO2, PLO3, PLO4, PLO5 7074101 7074101 7074101 7074101 7074101 7074101
7074501 7074501 7074501 7074501
7074901 7074901 7074901 7074901
YLO4.2 | PLO1, PLOZ2, PLO3, PLO4, PLO5, PLO6 7074101 7074101 7074101 7074101 7074101 7074101
YLO4.3 | PLO1, PLO2, PLO3, PLO4, PLO5, PLO6 7074101 7074101 7074101 7074101 7074101 7074101
7074501 7074801 7074501 7074801 7074501 7074501
7074801 7074801 7074801 7074801
7074901 7074901 7074901 7074901
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D nan1sUsELilutuauLIn (Very Poor) 1.0
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Thermal performance enhancement in hot air and solar drying of
pineapple slices with ultrasonic vibration

Patipat Thanompongchart ', Pakamon Pintana -*, Nakorn Tippayawong “~
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ARTICLEINFO ABSTRACT

Feawords: Hot air and solar drying are among the most popular preservation methods for fresh fruits. Ul-
Dehydration trasonic technology could enable a faster dehydration rate at low rempe_rs(ures, hence, puesen'mv
Erergy efficiency vitamins and mutrients in fruits. In this werk, the application of ul

Food processing drying was nvestigated, Experiments were conducted in hot aly as well s direcx solar drwrs The
Thermal enhancement tempesature in the hot air dryer was controlled at 60 "C, with an appli=d vibration frequency of

40 kHz, Three cycles of 10, 20, and 30 min with 1 min ultrasonic operation per interval were
tested, The results showed that for the cycle of 10 min with I min vibration applied, the moisture
content of pineapple slices was dacreasad from 87 o <13.7 %wb at 2 maxinmum svaporation rats
©f 49 g/h. Similar tests in the solar dryer proved to reduce the drying time from 3 to 2 days, with
an increased evaporation rate of 10.6 g/h. Minimum specific energy consumption was realizad by
app]»tng 1 mlr. of ultrasonic vibration tn a 10 min cycle with the solar dryer.

i ] =ffic ;cluvs63%\maduﬁtdmzhu]nuumamstedwhxdn1ns

1. Introduction

Pineapple is a ropical frult thar is widely grown and consumed as fresh and preserved products. Drying, especially via solar and hot
alr, is a popular methed of fruit preservation. Solar drying is used owing to its simple and low-cost operation. A commonly used method
for drying pineapple Is wich a direct solar dryer. The limitation of solar dryers is chelr difficulty to control che drying conditions and the
quality of the dried frults. The normal, temperature inside the solar dryer ranges from 40 1o 75 "C depending on the design [1].
Pinezpple has a reladvely high warer content, so it takes a long drying time of 1-2 days. Tyvpically, suitable moisture content for dried
pineapple in storage with good physical properdes should be less than 13.7% %wb [2]. In convective dryers, heat is provided from an
elecaic heater, steam, or buming liquefied petroleum gas or biomass which consume a lot of energy [3-5). In pravious research on the
drying of pineapples, various technigues and methods weare investigatad to evaluate the effects of moisture, drying dme, pineapple
quality, and power usage [¢ 9].

Ultrasonic applied during convective drying has been shown to reduce dryving time [10-13), Ultrasonic vibration induces water
movement in a cell of the product, increasing water moving, heat and mass transfer during the drying process, hence, accelerating the
dehydration rate, Hot airflow is helped to accelerate to remove moisture. The advantages of ultrasonic vibration are low power usage,
less accumulated heat at the vibration transducer, and the possibility of low-temperature operation. The use of ultrasonic vibration in

* Corresponding author.
E-mal address: n.tipg
* P.T. and P.P. contri

oo.com (N. Tippavawong).
¥ to this woek.
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Abstract

Agricultural waste i one of the raw matesials that heve bean studisd for the insulation production. In this resaarch,
the production of heat insulators from durian peels and cashews busks, sie 90«40 om? by using latex glue as a binding
matesial, was studied. The mudng ratic of duran peels mnd to cashew husks was vaned at 0515, 1:1, and 15405 k. The
heat-nsulating sheet was pressed with a hydrautic press at 150 ke'm® for 15 min. According to the JI5 AS305-1994 standard,
the test resulls showed that the most suitable ratio of duran peels and cashew busks for thermal insulation was 0.5:1.5 ke,
whose propesfies were density 830+15 I:g."m1, humidity 9.6+ 3 5%, swelling 23 8844 0%, water absoeplion 5.87+2 6 %, and
heat resistance at 55 °C for 1 h wers 8225 °C. It can be used to produce a beat insulstor which can reduce the agriculbural

washe,

Keywords: Thermal Insulation Substitute Material Waste
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WITH RIBEON STIRRING BLADE
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A DESIGN OF THE HYDROPONIC GREENHOUSE WITH AUTOMATIC

ENVIRONMENT CONTROL SYSTEM
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Abstract
This research aims to design and build a hydroponics vegetable greenhouse with an
automatic environment control system and to test the environmental control system to find
suitable conditions for growing vegetables. In this research, a comparative of experiment of
growing experimental plants (Green Cos vegetables) is designed in an automated system and
outside conventional systems with adding liquid fertilizer. Then the electrical conductivity is
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Abhstract

This research studies the carbon footprint of egg industry in Nam Khang Famm, Ban Kang Sub-
district, Tron District, Uttaradit Province. The objective & to analyze the carbon footpeint of the egg
production process in laying ben farm and find ways to reduce the carbon footprint of the industry. The
expected benefits of this study are to assess the carbon dioxide ernission from the epg production
process and find ways to reduce the carbon footprint in proper ways. The carbon footprint assessment
has been divided into 4 processes - Process 1 The sterflization for howse preparation process, Process -
The hens receiving process, Process 3 The feeding process and Process 4 The epp grading process.
Acconding to the anabysis of carbon footpeint of the epg Laying farmn, the highest carbon footprint was the
eqq soreening process, which had 187208812 ke COweq Followed by the rearng process, the hen
receding and the sterilization peocess were 412200802 kg C0.eq, 76987057 kg COeq and 95895 kg
C0.eq, respectively. From the results of this study, there are 3 ways to reduce the carbon footprint of this
fasrn. The first way was changing the time of feeding. The carbon dicxide emission will be reduced by
85.485 ke C0.eq Another measure was changing the power of 9 fans to 750 W, After changing, the carbon
dicide will be reduced by B3.534 kg C0.eq The last measure was changing lamps to 5 W LED type, the
carbon dicside emission will be reduced by 31.314 kg C0e0

Keywwords: Carbon footprint, Carbon dioside, Greenhouse gas
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