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The Study Pattern Waste Oil Management Appropriate in Ban Khlong Mak Nat,
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Abstract

This research was to study pattern waste oil management appropriate in Ban Khlong Mak Nat,
Ban Kaeng, Mueang Sa Kaeo District, Sa Kaeo Province. To study problem obstacles to management
and proposed and appropriate waste oil management model in the area. The target group was the
people of Ban Khlong Mak Nat, Village Moo. 11, Ban Kaeng Subdistrict, Mueang Sa Kaeo District. Sa
Kaeo. The research process using the SWOT process and analyzed for the waste oil management
model. The results showed that the people of Ban Khlong Mak Nat had reused the oil for frying 1-2
times, 75% and 21 % in 3-4 re-frying times in 1 pan, and more importantly, 31 % of the remaining oil
from frying or cooking for reuse and 34 % had drain thrown and the ground which causes
environmental pollution of the community. The collected data on the people of Ban Khlong Mak Nat,
it was found that the people were engaged in agriculture and used the tractor engine in agriculture by
using fuel diesel. Therefore, the researcher had awareness raising environmental and presented the
propose guidelines for the use of biodiesel production to save the environment from using waste oil to

produce biodiesel for using agricultural.

Keywords: Environment, Waste Qil, Biodisel
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Abstract
The objective of this research was to study, experiment, and use oil palm empty fruit bunches
[OPEFB] to produce bio-charcoal on slow pyrolysis process with using fixed bed pyrolysis reactor. The
combustion chamber and heat exchanger was located in the center of reactor and that tested under

real environment and and compared with data on biochar production from oil palm frond. The results

NanhnesnLCy:eIoem el

was found that, The pyrolysis of OPEFB by reactor was obtained average pyrolysis temperature of 436.76

°C and pyrolysis residence time approximately of 240 min. The production rate per batch was of 19 kg,

(SaluNLWLWIOT 10 188y pue [and)

29.32% and 11.95% of bio-charcoal and wood vinegar respectively and the rest was of pyrolysis gas. The

maximum energy conversion efficiency of OPEFB was achieved of 46.98% and highest heating value of
25.45 MJ/kg. After that OPEFB was processed into briquette fuel, the heating value of that was reduced
by 2.22%. the heating value of briquette bio-charcoal was obtained 24.89 MJ/kg. When the pyrolysis
temperature was adjusted to close 500 °C, the heating value of that can be increased which that can be

extended to farmers or oil palm processing operators

Keywords: oil palm empty fruit bunches, bio-charcoal, pyrolysis reactor, oil palm frond
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Proximate analysis (wt%) Ultimate analysis (wt%) Heating
Biomass
MC  VC FC  Ash C H ¢) N S value (MV/kg)
Empty fruit brunch  7.48 7143 16.24 486 43.01 565 4406 043 0.11 15.89
Oil palm frond 6.24 7503 1651 221 4387 572 4737 0.14 0.12 16.97
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Abstract

Biodiesel is an alternative energy that has attracted a lot of attention today. Many feedstocks
have been used as a reactant for biodiesel production. Both vegetable oil and animal fats can
significantly reduce the cost of biodiesel production. This research compared biodiesel properties from
four feedstocks namely new vegetable oil (palm oil), used vegetable oil, lard, and cow fat. Animal fats
have to be heat treated to form liquid oils before into the transesterification reaction process using a
base type catalyst containing a mixture of methanol (CH;OH) and caustic soda (NaOH). The reaction
temperature was 50°C at an equal initial feedstocks content. The free fatty acid content (FFA) is less
than 3%, meeting the maximum requirement at 1.4% waste palm oil. Subsequently, analyzed the
percentage of product yields including the basic properties of various biodiesel obtained through the
process. The result found that feedstocks from new vegetable oils yield the highest biodiesel
percentage of 68.32 % by volume. Feedstocks from used vegetable oils, lard, and cow fat yield
biodiesel percentages of 67.2%, 65.6%, and 65.2% by volume, respectively. In part of properties,
biodiesel produced from cow fat provided the maximum heating value of 41.37 MJ/ke. Used vegetable
oil provided the highest viscosity value of 6.61 cSt. Furthermore, biodiesel produced from animal fats
was a higher heating value than biodiesel produced from vegetable oil and vice versa on fire point

value, flash point value, and viscosity value.

Keywords: Biodiesel, Transesterification, Animal Oils, Vegetable Oils.
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Abstract
This research aims to create briquette fuel from discarded cashew nut shells after oil
extraction from Cashew Nut Shell Liquid (CNSL) using slow pyrolysis. Finely ground cashew nut powder,
10 kilograms per kilogram of tapioca starch, and 3 liters of water are all in the mixture. A cold screw
press is utilized to compress the charcoal briquettes. The results show that using 500 ¢ of briquette
fuel and boiling 1,500 g of water to the boiling point demonstrates the effectiveness of cladding. The

researchers discovered that charcoal briquettes made from discarded cashew nut shells had a work

|
1
®

value of 1.52 ¢ and a burning rate of 10.41 ¢/min. Charcoal has an excellent ignition level. The fire

didn't make much smoke, and there was no soot on the container after the experiment.

Keywords: Briquette Fuel, Waste Cashew Nut, Cashew Nut Shell, Slow Pyrolysis
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= . A o oAy act @ a ada & a & o N

Fw3a (Biomass) Ae TanfiliansssuyAdeeradudditinvieduusznouvedsssumAsINE wrie
g N | 1% v o I o \ P A A ~
ReanddiTinfaunsaasimannula mmawu'ﬂmmﬁgﬂLUuwmmumu‘lmyLUuWWﬁamuﬂisﬂawmwm Ty
gz CO, Wldlunszuiunsduangiuaaiiondninveandiau (O,) feiu Wethdwaflaaniisuilalunis
wUsguiduamdadaenisilumndohbilddnisuanvdeefing CO, Wiindduusseinie [1] 91nn1suszdiiu
o a LY IS 1Y v o L4
AnanmTaaaneyiannisnisineastulssmelnelul w2561 lnensuiauingsunawukas oysny
wasulauwunviavesdunasendudiaiifintulugnainnssunsudssunaninnan1snuns wu nndey
wnav leurduuagnzanaliduaad wardunaiiietuuinaiuiiingugniziinantiaimvionendinsiu
Weawandn 1w widudUsnds wieda ludes sauazsinlderanist Wudu nmsduawiagndeldnia
nsnwasumdndudiomdsdaunavenanazsiliundumadenuddswidymnisidave udeuas Tan
widalimensinensdnguuuunias msldndsnudmaanunsauwenliilunislilaensdaeinnlédduemadi

anuSounaznisihlundanadsanulii Fatlagluniesgiefldlinnuddguasduasunisldndsnuialag

=

Arua b Ui N unaunusagna W IunIden 25 % lu 10 Y (w.a. 2555-2564) Fessyliniglud

W.7. 2564 Usewndlngazdoadidadrunisuantiiinieuiadndu 1,896 ktoe [2] woNNUNSNIUINNTINIS

v A

Fadundnuidulinssedawindeuiosninusuiunisuaesingnsvsulasenledgninaoningins@inden

A

wihriuAug (Carbon Neutral) ilvilsdsnasion1izlanseu (Global Warming) wianudisiaanianmaslinig

q

manuasIsiosunnamdsnuimiausen s gy
JwringashndiduunasmzUgnuziasiumnudunadlngfianvesusemelve Iiuiwiedgn 27,286 13

dndlvgiidunsingugnuuuendeniinlu Jagtunzasiumiudlinandnsiu 7,192 du lnenevdanisiuiiend

v
1Y A a

< JE P S & v < v a o '

miﬂzmmmLLazLLU'igiJsLuwuw FalonznziUasNRULanLAIzNEg LA INaINNTLU TgUUTEIIUTazNN
4,000 s wazduwnliuiuguynt Wewindnandaiiuiuiedlduduazanmsvereiuiinz Ugnlisiniag
ag 2,880-3,120 ¢y [3] Inedagtuiawuionuzaiinnudivdeiannnnszuiunmsuusiuluiuninisdansing
nsuuIHIunsrUIUNsiusaLeaine1uniuitiendt Cashew Nut Shell Liquid (CNSL) &sis1A15ude 50

a o = & ) a ' v o & ' a e o X '
v/Alansu Faduiwimienisdanisuagiiuyadliiuiudenusdisiumudiivdeieainnisudsgy us
o o v 5w o ~ a o & ' Py v 8w ' ~ I o v a
WesnnndsnsanmindudansdimwUdenwaeiesunsdiunnsannsiulinuaiissandunisanamenisdu

San1analagldiasasiuunieldadeauisadudneningiu (CNSL) anwdenugaeAunudlaiies 20-30% [4]

P VA

Favhrivhmnasudeniivdesimdinisaindensiungiu (CNSL) wiesgluuTunn 70% Jsninvdeniandinis

afinnduludndggnihlyimunfierasisauevieluusnaiunihaladehbifenisdesan1igiugusy

v

wiu nduwmfiy vihanemihdusazuraah wisudusnsneliinlymvezsunsenoruluguou uaffinguiuds

Y

sUneeldisnmswyhanefanefauaiivnsenmeiesnnilienussiisiumuiilelasuanudeugessanu

U

80-100 adrnwallea vdansivivimeuaziinduauiniudunsesedevuaynuazideinn Favilvingudulsgy

wanesedeniiazliisnisnesiisliligesaanelumusssumnd Inglifeudnnvhlenindewinawddenudn

Y
s o o

uzshsumudgaiuniu (CNSL) vasdosg@dinnudunsnguussuaz Juiivraiand [5]
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msufdymiaumddondauzaiunuiivdonmdinisuussuasiunnnidazndi 4,000 du lidu
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a a

danineiayarazihludgnisldussleinelugurunfonsihundadundsudomas Fsnsudsanimves

Fualiilundnuremiaduiwmimidafiaunsoandunuiiundsuresguau Snvausaandym

' '
a o a

a 1 P2 2 o ° A oA ¢ A Ao Y a
wanmefaivdindeulddnnimis dudunsiavuienuzdniuniudmdeimdnisulsguanldliia
Usglogimanundsnudemddaduuumeiilululy wazanusaasnansznuandymavianndeiiann
msuUsgunandnnenisinensiiiudunsienonulazaninwindenvaaguyy Snvisdavznelminnisad

ANutuAmIUnNas ULzl it ugusulasnmanis

(Y 3
wUseasn
1. Wednwnszuiun1snanuaznaaeulseansamanunsldnuemdnudauainiavlden
oA ¢ A A dg s = i % a "y
ugdAunudvenldIinsnssansaumenszuunsinlsladasgnedn
2. WisdsziludunukazsnInano UL ULilaA 1 duN SN AN aINE R U ALY LB UG BNU B

A udidenavdluseaugsiayuoy

aa a v
VIQU{]VILﬂEI'J‘UEN
nszvaunsinlslada (Pyrolysis) Ao n1siasuwlasmmaaiivuudounauldlanylidmnaiianisuan

a

fnsmnufeuluszuuiilieandiau lnailunsyuiunsivilvensuseneudunsdaunalug ineduduaisledenn

I
1o

(Chain) uaneanduluanainfvuadnamsaluaeldiiduas Inendndudinldasduasusznaundaueiuin
L X A o edvw P R M < P Y
Ju Fendadaanaliannszuiunisinlslada uudldilu 3 Yszian fe veuds (udinn) veunad (Uil

Fanm) wazuia lnanseuiunisinlsladasziinfivieeungiuseuna 300-700 sarnwaidea UjAzenadin

Wetulunszuiunsinlsladalaeiinllazdussdaludl (6]

Ujnsenyagnu
a aeoa ANUSDU o o
ANTDUNIY/VINIA > WA +UDIART +D1UTINTNW (1)
U51A1n00NTLAU

Ujnsenses
C0,+H,O0 «———»  CO+H,+anusou 2
C+H,0 «——»  CO+H,-anuiou (3)
C + CO, «—>» 200 - museu (@
C+0, <«  »  CO+anuiou (5)
C+ 2H, “« »  CHg+anudeu (6)

nalnnisiinlnlslada (Pyrolysis mechanisms) @1u15auUsUsziANeanALERSINITIRALSOULA
Funald 2 nsyviuns Ae nszurumsinlsladaetedn (Slow Pyrolysis) wagnszurunsinlsladasdienaia
(Fast Pyrolysis) Ingvisansnszuaunisiiiinanonisuandiveslnssasandudousssiauianaz Usuimae

o &

NAR AU NNEALA [7]
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1) nszvaumsinlslad@anged (Slow Pyrolysis) Ao n1sanemanuseuliuntiniaogetne
aungiinisinlsladasglutig 400 - 600 esmneaidea uardnsnishinnuioulidiiu 10 ssrwa@oasieund
fnwigamginisinlsladauinndt 5 wiituly (il 1) Tnedrduniniaufnielnlsledauuuiiniuly
svuvamnsaulslaRuielud (8]

w gaumadl 20 - 100 psrwalea Taunavvgaduaiuiou arwdunisludug
%Qﬂ%aaﬂﬂmaLﬂuiaﬂfﬂﬁms?nmat,l,ﬁmﬁw

 gunil 100 - 250 asAalBea IRAUAse1N1saanefveitariiiiiauia
asuanlaoanled tuaznanozdiin

u gaunH 250 - 500 aeAwaldua inUnsgnsaanefivesdiailiifiauia
Asusulneenlen lolasiaulazdiinu swdwesnainis (Liquid Tar)

w gaumifl 500 ssrLeaiBsatuly RauFnsenfivililddiudanin Biochan)

2) nszuaumsinlsladasgemnia (Fast Pyrolysis) iunszuiunmslianuseuludigamad
Inlsla%a 600 -1,000 saraaidoa dnsn1slinnudeuluyas 10 - 100 ssrmwal@uaneiunil Snwigungiinig

Inlsla@alugasszezdug nszvunsinlsladaegasasuinlivsumundniuiveaasss

At 1 nszuaumsinlsladangnedn (Slow Pyrolysis)

ad a v
q9N1373Y

dmdunsnandemasnutsanasmnddendinuzshsumuflunuideiidunmsduaennivde
fuennszuaumsatmenigiu (CNSL) Aldnsafnsenisindanienalaeldindouuinaeasn (Screw Press)
TnennewiUdenmiefimdnisadadansiiinty (CNSL) waeagluuSunn 70% nsdasnnduwandu
L%@Lwaqmué’ﬂLLﬂaﬁjﬁﬁalﬁﬁwLﬁumimm%umuﬁwialﬂﬁ

1. Maww3suduanesnndenuzssfismudiietluuand miundntdiusauns iuannisi
wsmnaenuzazshiumusfimaefiondinisaiaeniiiy Cashew Nut Shell Liquid (CNSL) (a il 2) 1han
wrliduaulaeldnszurunisinlsladand e (Slow Pyrolysis) Inennsanemanuieuliuidimnasgnedng
aungiinisinlsladasglutig 400 - 600 esmneaidea uardnsnishinnuioulidiiu 10 s wa@oaseund
waruaseliiudlazlaniudanin (Biochar) mmL‘LJﬁaﬂu:m'aqﬁmwm@?ﬁiué’nwmmmm%vaumgﬂ (Fixed

Carbon) (mww?‘i 3)
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29 3 anulAenusuzshsiunualaannnssuiunisinlsladaegnetn (Slow Pyrolysis)
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2. MsuAneuSawlnAvnnenuziuwusAmdefisainnssuiunsatinetty (NS &

Funousadsluil

2.1) hghuUdenuzahafiunudiiinldainnssuaunisinisladasgsd (Slow Pyrolysis) 11
ungeLAosunauldRsdnuaziBen

2.2) ¥hnsuandunausing o fanldmugnsiidimun Tesdiuuszneuiiddalaun nadw
Waenuzsheiumudunaziden 10 Alandu seudafudusvds 1 Alansy uavih 3 &ns (9]

2.3) ¥ sudandiudaurisanmsmudenuzaiasfiuniug menisldasessauuuinde (Screw
Press) Faflunisudnausauiauudndunudiunanildimunliaulddusauiitiianutuads 60 % 1
Aawiueds 654 Alandu/gnuinduns (nmd 5) laedidasidsnsnanieds 60 Alansu/dlue viely

SEEELIAN 8 TILUINSYNUILENUSONANE1USALILA bBRSIRRY 480 Alansu/du (m1s1ef 1)

il

AINA 5 DUDALVTINARMIBLATBIDALUULNEEY (Screw Press)

A15197 1 ASINSHARSUEALTIINUADNU LI RN LA BLASBIOALULLNGYT (Screw Press)

/A
o

T nIIEIUNEN SovazvaeAn AR Usuun159n
WIEU waudlasiu 1 AN PUUY

(n.n) (n.n) (Ba9) (n.n./av..) (n.n./47T9)
1 10 1 3 40 654.31 59.96
2 10 1 3 42 653.78 60.03
3 10 1 3 40 655.02 60.06
4 10 1 3 41 654.45 59.97
5 10 1 3 41 655.10 60.07
\dy 40.80 654.53 60.01

' a

3. fuyuatnszualwiuderinisnandusaursainiddenugsinfiuniudioiadessdauuuinden
(Screw Press) Alduawnoslifihdufindsunn 104 wonuds Ingluvagiinionhaudsasnislinszudluii 3.4
wend useuladh 220 Taadt ledmnaudmuindisnsinslémdslnii 0.748 Aladnd/dalue FoiliRnsdunu
alrliudeldanulunat 1 92lus (1.78 vw/dalug) Jadleldau 1 Yu vide 8 Halua (14.45 /) wanidleld

nuduszeziig 1 Wou vie 30 Tu azdduyueailih (623.58 v/idou)
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miﬂﬁzLﬁuﬂmauﬁﬁmaw‘?‘?al,waaé’ml,viqmﬂLmz;mﬂLﬂﬁaﬂLﬁmmmqﬁuwwuﬁmﬁaﬁmé’qmiaﬁ’mmuu
s ldmsfinudssansnmnisldoulasmaiuiadomdsauimniasniniudendaugnsdiunudvaens
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ogfifloniuad 20 n¥outuriln uazimsudulaglii-luuiums 1,500 ndu (VsunsvestnAndu % ves
USHuAUURILID) wazthuiadomdsusauisUiunm 500 n¥u wvhmsvagey ilodunansaluseyves
i UBnueturesi e iiaaln Sunauesingamgivesinauisgaidion (nmil 6-9) udrtufinanilély

wSoutuanmile antulaeslminisasaludn 30 wdi [10]

MR 6 dnuazisuYaanli

2 f 8 anuiiaa lluarlvinnudoudui 2% 9 anuiSunealn (rasnsien )

1. wan15UseiulsEans a1 nnsidaurasdiaindssauwriaanniaynindendinuzaeiiuniusiud afia
naensafiningiu (CNSL) 9ngasnsAuInmall

1.1) Aaunla = Yminvasihfiszwmely

wwdnvesduiligvs

iounuen 760.34 (A1)

500  (nSw) = 152 niu
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This research was conducted to compare the sun drying of dragon fruit to the drying in two

different greenhouses: a normal curved greenhouse and parabolic greenhouse adding side area
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expansion panels, where the thickness of dragon fruit slices 5 and 10 millimeters. The results showed

that both greenhouses were able to reduce the moisture of the dragon fruit faster than the sun drying

EL

with less final humidity at the same period of trial time. The final moisture content of the slices dried

in normal curved greenhouse was the least with 0.22 %db for 5-mm slices and 4.94 %db for 10-mm
slices . The internal temperature was higher than the external around 15-20 °C. the thicker slices took
27 hours of drying time while the opponent took 18 hours. The intermnal drying rates of the two
greenhouses closely ranged from1.23 to 1.99 ¢ water/ h.  Thermal efficiency of the normal curved
greenhouse were 2% higher than the opponents. The color and the lightness values (L) of the slices
were not different in all experiments. However, the brightness or the whiteness was less comparing to
dried dragon fruit slices on the market. In all experiments, the water activity was on Thai agricultural
standard at 0.6. In all systems, the sweetness of 10-mm slices was higher than that of 5-mm slices.

The highest sweetness was found in the slices dried in the normal curved greenhouse.

Keywords: Normal curved drying greenhouse, Parabolic drying greenhouse, Dragon fruit
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Abstract

The purpose of this paper is to improve the efficiency of the coffee drying process for the local
coffee enterprise. The case study is from Monmatubhum Company Limited. In this work, the
temperature and humidity sensors were installed in the coffee drying room. The data from the sensors
are automatically sent, processed, and displayed via mobile application. The results revealed that the
temperature and humidity measurement data can be collected and notified for a period of 240 hours.
Continuous monitoring of the coffee drying conditions has helped the enterprise to maintain the quality
of the coffee beans thus improving the efficiency of the production. The implementation of the
monitoring system reduces the number of wasted coffee beans in the drying process with an average of
20 kilograms/ batch. The operator sells the coffee beans at 350 baht per kilogram, indicating that the
product value increases to 7,000 baht/batch. The cost-effectiveness of the investment accounted for 2.8

times the investment.

Keywords: Internet of Things (IoT) for application, dries coffee seed process, Monitoring Platform
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a a o o v PN o v o > . a
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Abstract

The objectives of the research are to investigate the airflow patterns and the influence of

airflow pattern for industrial burner using computational fluid dynamics (CFD) analysis. There are two

parts in the study. The first one, the CFD model of the designed burner has been validated with

experiment. The second, the developed combustion chamber model has been proposed to verify the

effect of airflow pattern by the different number of secondary air inlets. The dimension of combustion

chamber is 200 mm of diameter and 400 mm of length. The results show that the model enables a
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reasonable prediction of air velocity in the combustion chamber. Furthermore, when increasing the

secondary air inlets, the air velocity in the combustion chamber will be reduced. However, the air

distribution is a uniform in the combustion chamber. Since the air can be mixed with the fuel, the heat

output is high and therefore suitable for the design of industrial burner.

Keywords: Industrial Burner, Computational Fluid Dynamics (CFD), Combustion Chamber
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vt Tnouvseenidu 2 dau Ao wuudrass uaznisvaaey Taglunuudtaeswesifirfesnuuuazgniieuiiiey
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azylianuswesenianeluresanindanas winsyatesnvesenalanuasitalaundunglueann g
FravheinAaunsadudaiudoindannu dwavilivieasnlndiifanudeuiigu uazlinnumuiganly
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Adfity: NgRaENNIIN MITaemanamansvadiva viosnl

unin

Tunsisedindszdrfuvesuyudltinisliudnfastinadontuogaunvans uasfiusnntuniunis
YeAIMAATEENA uardery lnglaneanumsanuANuEs kagenaivnssudneg dnslindnduntlnadey
Ussnmidemasiildunanidemawnindiussi deitue (1] Gurdnsasivdeannsndulinsded
angn wardedundinuidemdsiddylunegramnssy Tnesnllugannnssuililunssuaunismsls
audeu fatunisaanislingdnudlnsdenddunltuiesivsnaanaedeiedusuan wazunsi
Uinuamudesmaiiugedudiioandgmdingny nslindsnumaden wu wdsnuuasefing wiiua
Zauldinn wiauifuindruomadimasadn yavidunmeeniimunsaudmiuidewmaiaiunsatun
vaunutamaninsium [2] TngAanudouvendomasdaasada deanudousriitu 10,878.41 kJ/kg 51A7
iuﬂﬁ]ﬁ;ﬁuﬁauﬁqﬁiaﬁmﬂﬁu 3.1 U [3] wavthsfumingate fananudeuwindu 41,274.02 ki/L s1atnsiu
wnsatelutagludnsag 15.5 v (4] Mnmalieudisunamssrishdusniudemasinnasadn wui
dfumnlfainnudeuduaumivsaiemadinadadin wdlodesnislidanuteuvesdomaiiug
Saaftouinfuifunideddduntuanumin uavidlenFoufioussninaisium 1 dasfudemadna
sauln 3 Alansu Qunislimanudeudiiiousindu) wuihmaidemadlasadindnit uarildaudsyneu
Y03 (ash) ndamsulmiuszana 3% veaiwidn [5] dafunsidenldidemadunasadin lifosudtaely
msanvezindetisanlssnugaamnssuesines uwidududmisnadeniiarusatsnunuidiun uay
Wowmasdunasadinluussmelngaunsondnldssana 2 Swduded [6] i weinaduiasadetonldly
ulinudou wu nuedesiuiale wiensbinufoulagléiunnduddmnudoudignien Faraun
gnamnssuildiudsznoundn Idun Tuanes, gagunsaldudemds uasieanlng nsTuanesiiviniilunis
Bouommdnludsennlud, yngunsaldatomas Inihitddesdomdadngioalud wasfosmludlui
w1 St fisesuniswnlndissrinsenmeaiuidomnds dunsifiuuseansamnnsunlwsvosfasii ildsae

BnsamupuUsinamslewwemasiveinia ludnmdnenianefduideunds iveliinniswnlvsiiauysel
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dusuisgnamnssy SududesiliAnvuiunmsunludiauysal wesmnlndiZomadimangluion
It Fetfumsuszandlilusunsuneuiume staeuslatiymluauiumsidudou visuluinisuansdnumzves
nsindouiivesvedluanislufe s luiFadudsduiu delusunsuniseuinnamiansvodlua
(Computational Fluid Dynamics: CFD) ugunsaldrdglunisyaelunisesniuuuazinsiset uazauise
$raosnsinaseiifinnududould 1wy mmuamsalunishassisivawuudutu vemsinadifimu uas
Anuugs Ssluniseeniuy wasimuimndomasdaue lnemsusegndld CFD tu Wun1sfnwfenis
nszaredawesnuituduvesmnutiutu [11] nsadianismyunisveseniauuuiall [12] uagnisAnwia
Uinaananduduvesesndiauniglurieanilud [13] feuvudasanisivauuudutau k—¢ Standard 9y
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muualiieanlnlignianzdemiadioniavan (Primary Air) kaze1n1#Ase4 (Secondary Air) 1u3u 28 484
waw 63 09 AUEIFY wardNuiIfy 0.50 cm? wag 31.67 cm? muddy wazdeawnludiuiuus gn
muualiieanlnligniazdemiudionnianan (Primary Air) uaze1n1#Ased (Secondary Air) 31U 28 ¥4
war 111 989 AU wariiuivindu 0.50 cm? way 55.79 cm? Augsu Famsiiufiuiinadwesenniea
sesartiiuusransamninlndliiBduuardisanuaivan sl Tasfiuunaduiugudnatsos
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2. NMINAABUAIUYNADIVDIUUUTIABY Tngn1simsigvianududasyvedaiuud (Mesh
Independent Test) Inglunsdnwladonn1suuadatuusiuy Hex Dominant wazlddiuiu 32,254, 50,453
waz 132,578 wad mwdsu Weldvinisiesisinnuannuuusiast 91ndamusdn 3 A1 wuingiuiusa
wuF N auLasiauuiug e 50,453 wad lneiiAinuAanLAdouRABYINTY 0.56% Fatuuuusians
soaslnlfifisruiudaung 50,453 wadawgnidenldlunsdnui

3. MyaemgAnssunisivavesenmalusuudiaesiann ngldmsdmuwaaansvodiva Faunis
mMssenuUUTBIRUUSIaedldaunis Navier-Stokes Tnandenldlunanissiasawuuiiutiu (k—e standard) @
Wunsluawuuasinazdnialidls Ussneusie aunisngwnssaa (Continuity Equation) uagaunslulugy
(Momentum Equation) [11] fisaunis (1) wag (2) a1ua1ny

AUNINHNIWIA (continuity equation)

0
—(pou.)=0 (1)
ox, (pou;)
aumslauaudy (momentum equation)
ou, 0 op, 0 ou, Ou,
—+pu,— W)=+ u—(C——+—">)+ pg; 2
o P T e e o, T, TR

Tagfl p Ao AnuvuILLLYeIeINIA (ke/m?) , p Ao ANufUATH (Pa) u, fe AaEvevRdlvan ALY
i (m/s), ufe Aveuniavasadlua (N-s/m?), gjﬁa Asalduvedan auuuIwny ; (m/s) wag X, A9
AMNAALNU X, v, Z (M)

5. m3tvuatiewluveun (Boundary Condition) 78uuUTIADS iﬁgﬂﬁmumﬁ’wialﬂﬁ nsAnwade
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Abstract
The objective of this study is to add the value to peel, leaves, shell, and corncob into
environmentally friendly bio-pot products. Studying the mixing ratio, natural adhesives, and suitable
conditions to produce bio-pots from peel, leaves, shell, and corncob. Analyze the cost and economic

worth of bio-pots from peel, leaves, shell, and corncob.
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The results show that the pot compression mold is suitable for compression at 1,000 psi,

which is the pressure that makes it possible to extrusion the bio pot into a complete shape. There are
10 experiments in the experiment of extrusion of bio-pots and the perfect shape of bio-pots. The
mixture ratio of peel to leaves to shell to corncob at 1:2:1:1 and 2:1:1:1 was found to be the ratio
capable of extruding the fully shaped bio-pot in all experiments. The ratio of material 2:1:1:1 and at 30
seconds was the experiment with the highest porosity and strength of bio-pots, 89.45% and 1.32 kN
respectively. The ratio of the material to the porosity and the strength difference are statistically
significant. But the ratio of biomass ash and time gave similar porosity values and had no effect on
porosity and intensity. Bio-pots have the characteristics of physical deterioration at the bottom of the
pot and will gradually decay gradually until about 3 months, which requires the seedlings grown in the
bio-pots to grow before 3 months. The production of 4, 6 and 8 in. bio-pots will be able to produce
30, 20and 10 piece/day, respectively. The cost per unitis 13.00, 19.65 and 39.10 baht/piece,
respectively and the breakeven point is at 0.20, 0.13 and 0.22 years respectively.

Keywords: Bio-pot Products, Corn, Environmental
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Abstract

This paper presents the behavior of the model of Battery bank management from the Time of Use Rate (TOU)
tariff system for decreased electricity costs in Energy Park, KamphaengPhet Rajabhat University. Electrical equipment for
calculating the electricity cost is Fluorescent 9 W, Fluorescent 18 W, Computer 65 W, Fan 46 W, TV LED 32” 43 W and
Speaker 50 W. The study of electricity consumption behavior for one day was equal to 1.893 kWh (unit). When
calculating the electricity cost on a working time, the electricity cost is 7.44 baht per day. Electricity cost through battery
management is 0.79 baht per day, which decreases by 89.40%. The holiday time electricity cost is 0.30 baht per day.
Electricity cost with battery management is 0.21 baht per day, decreasing by 30.77% when calculated for the academic
year 2019. The electricity cost is 1,845.71 baht per year, and the electricity cost from battery management is 217.65
baht per year. Electricity cost decreased by 88.21%. Even though the calculation of battery bank management from the
TOU tariff system has not calculated the ft and 7% tax, it found that Electricity cost through solar battery management
can decreased electricity cost, which is beneficial to large enterprises (Type 4) who use TOU electricity with the same

rate as Kamphaeng Phet Rajabhat University.

Keywords: Battery bank management, Off Peak, On Peak
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2. ioulaiinusosnandsliilils 1,000 Aladad wiodnaslolailiviu 250,000 whwreiiau minihdimfnanmudng
#andm wnmadpsmandalriilife 30 Aladedt Aesofuduom 12 diou uoludoudaludeliifi 30 Aladmign Wiuduussmglila
Quuseumdt 2.1 v 22 ulwsinadd il QEniinudenlnm Tou uasligreailivwliud srhidundurlitein

LYY s s

On Peak 11781 09.00 - 22.00 u. Juduns - Juans

q

LYY s

Off Peak 14381 22.00 - 09.00 . Tuduns - Juens

21381 00.00 - 24.00 4. s - Jue1fing TuLsI U

Tungasrwnisanudng (Lisufuigseauas Jungaaie)

AR 2 uansseazBeaveadllnin Ussiand 4 Avnisvueivg) veanistuinaiugiinig (PEA) [5]

AWM 2 wanslszannsid e sumivendesvigiunanes augnsnganaainistaliin

(TOU) Arpudiaan1swaslniln fanvindu 132.93 uin/Kw arndeanulniln Tugae on Peak 1381 09.00 -

22.00 u. Judums-Tuand (Furianw) wiiiu 4.1839 vm/KWh(vie) uag Tutig Off Peak 1381 22.00 - 09.00

v Y 5 v s s [ U s a 4 U 1 v A
U, IUIUNI-IUANT (3UV191U) kag 381 0.00 — 24.00 U. AUNRYALENTDINAYLASIUNYNIITNT laiswiufivusma

wag TungAgALY Wi 2.6037 Un/KWh(miae) FamsAndniihussinniituuansdumisdeudeelninlusia

4224 uansFIn g 3

ISF NS

IS WAOLNAINLUGBUEU
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wliRoudarriniia

r o T B e niad i L
i 186404 VIn e

2543
e

e abanloie w2 g

P Lo Ll L R PR

b untin
gl -

12000 19411762

~0. 1160
0.6000
0. 0000
¥ ~0. 1180
s =
. 291.384.99
Hhns ¥ o
b -33.000.46
el 198110 183641 .99 Té8. 139,48
won 307.830 43815.49 280.530.50 il v
591.730 EIFTT.ED g 12778, 339,12
w10 28453846
sl
bl 204 e hemeema 0,00 1w 3n2.24 T 1.244.538.44
bbby 1.278,330.12  rdaedd a B7.117.469
Rared d.4%2 4.454 38,97
runhuldprbrrel. 331,658,105
b v wsrbyg
R 229,154.70  ma. PIT20.00, OP1003.00. HG64.00

il Fi2.392.55 130,477.43 SnBinoldou 47500 wiw

awdl 3 mlsdeudsenlnihwesuminedeswdgiunanes Wudldlvih Ussiand 4 Aanisvunalng

ndeyauszianmsidliiihvesumingrdesisdgiiunangsiiungiedanisauinenluiaiy
gunsaiTaesfildluaundenuliun vaeavigealsawud 9 W, vaeavigealsaiud 18 W, Asufawmesinay TV

LED 32 i3 waz a1lwa dhananandaanulniisety wansdanisiei 3

A19197 3 nsndaelnihangunsallwihidaeduaiundsnus sty

wSasldlndi Srwau | madliih | daluennsldousedy | wdsulndheiedu

kW k(VxA) (kwh)

viaoavlgealsaLud 9 W 1 0.009 13 0.117
viaoavlgealsaLus 18 w 1 0.018 8 0.144
pONILADS 1 0.065 8 0.520
finau 1 0.046 8 0.368
TV LED 32 §3 1 0.043 8 0.344
alng 1 0.050 8 0.400
Total 1.893

wdsnuildiugunsalindadddlniluaiundany uniinedesiudgiunanes wiidu 1.893 kw.
FulunsindesuuleamadlunissiasinisumssansuunmesanszunisAna luiiuuy 8nsn ToU e
anA1liih Tuanundsanu undnendesiadgiunanesaiuinguns Jevsil

YUINVD NI IYANTAR

Avens = Ansldndsnusaiamn / 5 $alus (USinauaseniindiiinaglalu 1 5w

1893 W /5 =378.6 W

Wi lYaLYad [bHe MONO CRYSTALLINE 450W 31U71 1 Wid B399 41.32V nszwalniln 10.8A
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WULAD3
Ah = Andeausay / wsssuluiuummes X 0.8 (% mﬂ%@mmzLLaVLWﬁwﬁaeﬂumema%") X 0.85
(Usz@nsn1nvas Inverter)]
= 1893/ 24V X 0.8 X 0.85 = 116Ah

lduunmeaiuuu deep cycle ¥uA 24V 150Ah $1UULNAT 2 ADU AOWUUBYNTY

a I3 I
BULIDILNDT

a ¢

AnAsszuuNaIULaoingsedunesimasuuulauianiadlnil 4500 W, uuane3 input 25 A, AC

v
a o o

grid input 30 A waz AC output (@aasiULan) 3000 W.
munuauUAveduesinesuuulauindafinnessuuiiswndleaneaduuululuauin 245 W (30.7V,

7.99A) 91U 4 WK

\A389AUANNIUTEANIZUELNRN (Charge Controller)
PIAVBAATDIAIUANNTUTERNSTUALNTN 2zdosivunafunseualvihvesunaleaead vuim 450w

10.8A 41.32V Lvﬁ'aammmmsﬂsmﬁmwalﬂﬂw UM 20A 24V

\r3asudadlnin (inverter)
Awniaeindslagliiodnnuiiluadiungu
vinoavgealalLud OW  9x1 = 9W

vnoavgeeLsalwusl 18w  18x1= 18W

ARURILADS 65x1= 65W
WA 46x1= 46W
TV LED 32 i 43x1= 43W
alng 50x1= 50W
524 9+18+65+46+43+50 = 231W

AV LATBUAINTERENTNIVLIAUINNTT 231W dnSurunenlguassl aunn 300W 24V

1

ngunsaiAwINamIsaenkuUNMIUIMSLURMeIiugUnsallnindsnini 4

JISFISINMS WA IUNGAINUGSUBU
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7 ~ (= Nighttime
| : Point §

______ ; ._. 9wildh. (1)

Office Appliance

ATS switch

Point 4

=
& 18w8h. (1)

65w8h. (1)

PV 450W

L

2
| 46wBh. (1)

43 w8 h. (1)

f !,’

== 50w8h.(1)

.

Al 4 gunsaldraesnisldlniuarszuunisinadlniimdsnunaseniind Tuaiundanu

UM NS TVAYUNANYT

NANT 4 anwuugUnsalifiernundiasinisdnnisuunees mafadsdnddiaganssunislalni

Tuaund s uavninerdesivdgiwnanys Jddssuutnudansesdnunivauiedsdayansldlninluglie

fewfisdreronsiivioyalagsiu smart phone 90 1 (Point 1) fuuakian On peak azldlniharnuunimes

'
a

il 2 (Point 2) Off peak THlw#a N5l (PEA) dasqnilazuansausadululdin wsulnd arunsni

q

v

foyaunuFeufisumsldluiinsswing wunned fu mslwit (PEA) 0 3 (Point 3) 1ugaiamsldluinvisaes
53UV uazagesdnanign Aeqail 4 (Point 4) fanunsauanwanislindsnuluihvesaiadldluilugaanan
¥ uwaz 997 5 (Point 5) uanwwan1sldluihvosvasnliiilueiasiilianaeniu uazgnanvhogitens
wunsinuunAosLanmaussiulrliwe swunmeImuaIae (real time) 1uiledie Tagld Arduino 1y
gunsaldsindeyauaziivliluiefioiiomsiinsesiidedn veanmsinmsuuniae’ urogslsfinunmsiingies
arunduldldnudeduivgunuidudesiuimstansuunneinnszuunsdnlifiuuy §ns1 Tou 1y
msanAliiluaiundanu aiverdesadgiunanysamnsaanailiiildaseidedsihnsdaesinuns
Aumalifindestuiiolfldoyaatvayunsindeszuusely n1sdurngunsalluiin 6 Su fiuamen
Tnfanutianainisitnusetu deweu wazsael tneWeuiuufiiunisfnuid 2562 nsauamnaslalndy 1

U LAAINITAIUIUAIANTIN 4

| MEEEIEOMSWATNLNGINUGEUSU



719799 4 uanen1slaluiily 1 Ju veuadadldlnitluaiundsnu undnerdesviginanys

L3981

AsAnAT AN 8951 TOU Jusinenu

n1sAnAlni §ns1 TOU Tunga

. WA | BAT Al | WANIY | 8097 Al |
(kwh) | TOU | Aaun@ | daniswuawas | (kWh) | TOU | AaUn@ | 3an1SHUAADT
0-1 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
1-2 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
2-3 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
34 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
4-5 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
5-6 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
6-7 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
7-8 0.000 2.604 | 0.000 0.000 0.000 2.604 | 0.000 0.000
8-9 0.222 2.604 | 0.578 0.578 0.000 2.604 | 0.000 0.000
9-10 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
10-11 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
11-12 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
12-13 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
13-14 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
14-15 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
15-16 0.222 4.184 § 0.929 0.000 0.000 2.604 | 0.000 0.000
16-17 0.000 4.184 § 0.000 0.000 0.000 2.604 | 0.000 0.000
17-18 0.000 4.184 § 0.000 0.000 0.000 2.604 | 0.000 0.000
18-19 0.009 4.184 § 0.038 0.000 0.009 2.604 | 0.023 0.000
19-20 0.009 4.184 § 0.038 0.000 0.009 2.604 | 0.023 0.000
20-21 0.009 4.184 § 0.038 0.000 0.009 2.604 | 0.023 0.000
21-22 0.009 4.184 § 0.038 0.000 0.009 2.604 | 0.023 0.000
22-23 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
23-00 0.009 2.604 | 0.023 0.023 0.009 2.604 | 0.023 0.023
AR 1.893 83.031 7.441 0.789 0.117 62.489 | 0.305 0.211
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9109137971 4 uansnslindanuliiivesgunsallaliniidrasmginssunisldluiluaiundaau
UWININFEVAMUNUNYS 1 U austiaan 01.00 . f1 24.00 Wwdssndlvifhsaantavun 0.1893 kwh. §nsn
Aldn TOU dayavndidnauuleouisuagunundany (@un.) (2559). snsiamlniinmdisiaivesnisld
(TOU) Fauminerdoswdgiumanesidudlilnii Ussianil 4 Aanseualug) nsdunadnsinislali
1Al 4 hnsdnaliiuuuieiewSeudisunsldliidiunmds sanisqueglutesliiida
UnAdumsihamdsaului kwh) pasednsialiinutgisiaivenisld (Tou) Frmadasinisldlih

o s

g9gn (On peak) FudunstiaTumns 19an1 09.00 u. - 22.00 u. AausIe 4.184 e uaz Fanarlnie (Off

s

Peak) AlausiTudumsdaiuans (Furia) 22.00 u. - 09.00 w. uazdulens - 917ind Tungatindngny viviu 2.604
vy uagkan1saadlugesanlniiiainnisdanisuunmediugiaiatdnsnislylniigen (On peak) Judunsia
Furns 1381 09.00 U. - 22.00 . AaE 0 e tengrnariinsadddlniaeldlvihanuunnes ludu
Y ¢ A ¢ Y & o a P Y [P o = v oA
voriuasenfinduag JungaluiwinmiisuiufisaudduiungaldiauihouddidnisTdniuenanla
nasfuiagdesdaliaindlunainandufevasangesisaisud 9 W naain1saiuaa i iuiauiuns
3 gng ArbdinunATANAY 7.441 U wazn1sIANswusmeIATNTNAYIAY 0.789 U Al Sk

TOU Jungn aAluinfdidnvndu 0.305 kwhhewaznisdaniswusnasantnfinasiaiu 0.211 v &

annsatanadinsmiiiiegnginssunslindsnulnitluresusaggisiadaning 5

=T =] =R = (=R -]
A S =
o N
- e
e o
o =
— ol

=]
L
-
—
=]
e
L]
-

00.00-01.00
01.00-02.00
02.00-03.00
03.00-04.00
04.00-05.00
05,00-06.00
06.00-07.00
07.00-08.00
08.00-09.0

09.00-10.0

10.00-11.00
14.00-15.0

15.00-16.0

16.00-17.00
17.00-18.00
18.00-19.00
19.00-20.00
20.00-21.00
21.00-22.00
22.00-23.00
23.00-00.00

B vaaavgoalsalwud 9 W B vaanvigoaisalyud 18 W B Aovaed
g i

g x .
m vinauaalis W #7 LED 32iin W &1lwetaedau

a5 nasulnihwesgunsalluihiaeduaiundnu unminerdesvigiunames
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MndayangAnissunislindaaulnivosgunsallwinfiuiudrasanisldlailuaiundsany
W InedesAnsiunanes 1Innwd 5 i reuiamesadlsy Tindsnliinannndnededdlnihein
uq wdsenliiniu 0.52 Kwh nasayeetsasudvuin 9 W agldlutisnaniidaingunsallwiiviady
fodadldlutiananaiusazalunanarsiunsogdlsinuddindsnuluihdgaegsl 0.117 kwh wasi
oardslwihwesgunsallaifia 6 Su fewvinfy 1.893 kwh aunsaunadiensivigasaanisasalaiing

ANUTRTT TOU Fu¥au wanasian1ni 6 waz nsanalilidisudns TOU ’1un1sanniswunaasning 7

8y A3 On peak
aasimaduAivivh A
Off peak L ————.
2.6037 U Aawi |
\! \
| nEMIe \
! anmnaduAlnin \
I On peak \
4.1839 um Aawiay
I |
A OFf peak ] | draamn
OFf peak
N &

—E A AR T (KWh) - Il On peak/Off peak (um) Suwi-Ani

A d 6 nMsana b UnFnudns1 TOU Ywireu Aaund

NN 6 wanstisansAraliimEnT TOU Juvhaiu asdiuléiintsnarlaiewnginssy
msldluilugisaanhanu audas TOU ssiiudnzdeanililugas On Peak Tudnsn 4.1839 vmsentae
Fadurranavhauiidslifiigsaaldion 8 Halus uazidomlnilugag Off Peak ludns 2.6037 umsio
wihe uazidemlnlihlsitugunsaivaeargesisawud 9 W ddldidulndomdluainarsiudeld 13 dalus

Tughananideadlnliide 0.00 - 07.00 u. uar 18.00 - 0.00 u. Fafuraaan Off Peak

Ay
ansimadedilviia
On peak

0 U Aawle

: Aranat
I Off peak taa9m On peak

A A )

—T TR AR TUTU (RWH) - 0V5IWAT On peak/Off peak (Um) Gund-and

vy dasinadudtleivh OFF peak 2.6037 v sewite

A 7 nsaaarliihunEnINdnsT TOU Suvneu Hun1sinniswusmes

JISFISINMS WA IUNGAINUGSUBU
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106 |

NN 7 wanstiaaansAnaliinusng TOU fwihausensuimsiamsuunaed il
Tugaa On Peak fiAwiniu 0 vmseniae aAnlwinlugie Off Peak ludnsn 2.6037 umseniiae aziulaingaa
Fuvihaudsaziinisgunsaliniedddlniluddisaan On Peak azgnadululdlniinanuunimeduny usidsd
2391381 8.00 - 9.00 u. 7ifislHlwi uddsnsegluraaan Off Peak uazdsdigunsailuiirdonasnmgesisa
wud 9 W ddidulndemadluiainansiudaus 0.00 - 07.00 u. uaz 18.00 - 0.00 u. Foudaarliitly

3381 Off Peak wagnsmuansdiean1sAnAlninunfniudns) TOU Tunen wanidanini 8 wag n1sdn
Al udns) TOU H1unsdnnsuuniaesnmi 9

widarunalililufuss Hawam Oif pesk wiiaavuner Tl Tuussn
- A
|
Tumgatald
Fungndaalgluid ihdnainng
arTInaELATLHIN Woailvivh
Off peak Fuvmgn Off peak
2.6037 Umde iy draaliiinasldlidia 2.6037 UTAD
wian

AUl AE T TuTumgn (kWh) e msdansuusesimnazuunsAss o S ToU

Fumyn Frsnradudlvih OFF peak 26037 ude

A 8 nMsAnAlihUnERILEns1 TOU Tunga Anund

NN 8 uantIIaINsAnAliinNgRs) TOU Tunen asdiuldinnsAnanling

ngAnssunsllniilugisianihenu audes TOU azmiuiasidealuiilugie Off Peak Tudnsn 2.6037

umseniae viviuualifinsdean i itugunsainaentgesisawus 9 w dddidulndesmslunainansiu
Franarideailviifiersal 0.00 - 07.00 w. waz 18.00 - 0.00 w. Fadutrawaan Off Peak

wiasrunyildlailufnes o Coypesk wisruns il luiuma
A \
r
-
|
|
] BATET
Sumgn dnanrsideailit i i
Off peak Ehli Triftn
2.6037 umAa wine | angnrsdunn i I Off peak

SULRGADS 3N SEUn VI RRAT LU S TOU Tufugn

Fumeyn FwT AR OFF peak Z.6037 winda Wiy

awi 9 nMsAnAliiUNGRINEnT1 TOU Jumgn MumMsdaniswunnes
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AT 9 wanewIaIN1sARATlUAININERTY TOU Tungamien1suinisdannisuunines At
Tugiae On Peak fidwindu 0 vmsemiae Alwiilugae Off Peak Tudnsn 2.6037 umsamiie azulsangae
Fuihadseziinseunsalinsesddlniuaginian On Peak azgnadululdlniinanuunmeiuny usegslsh
muluianal Off Peak Saflgunsallwihidsfinsldnudenasangeaisaisud 9 W Falddulndemisluan
H1UN5TANTHUAMBTIUYIT On Peak A1lninazwindu 0 Junde 9 Fludlunisidealniinfeiiai 0.00 -
07.00 U. wag 22.00 - 0.00 u. ideAlniinlugig Off Peak ludnsmiieay 2.6037 umsanile

= P = ° S o
NN 4 UazuansnMeNAIITlunmd 7 Sanndt 9 thansenasunisdeanlndinningnsn

TOU uaz unsdnnsuusaesineusnduiuinu uazfungn uansdimnsei 5

A15719% 5 wanea liiiniy TOU Auiaiwuuunfnasenun1ssnniswunines seotuy

AlniAaund | ArlWiiAnannisdanis | arlidanas %n158AATIWHAN
Aludn A1y TOU WUALABS AN TOU (um) WAIIINHIUNT
(U/9u) (Um/3u) Jansuumne’ fatu
AlWAN Fusineu 7.44 0.79 6.65 89.40
Al Junega 0.30 0.21 0.09 30.77
Alnisaufa Iy 7.75 1.00 6.75 87.09

5197 5 Wunisuanaenlnlidiofuainased ¢ Fadunsdunaailiiuuuie weshmdany
Ifunpauiugasialniinugnsn TOU §asauaien ft uag Ans 7% nansnasuariiiisauenlviliiu
viau @eenliiund 7.44 vindetu Werumsdanisuummedaideelniln 0.79 vdetu Aliiiihana
6.65 U Andiuge mlulianas 89.40% Yunga @earlwing 0.30 vseTu ilesunsianmsuumneia
el 0.21 uvmsieTu Alnianas 0.09 v Anduge Frlnianas 30.77%

Mndoyanisd 5 ansanadunsiiewandifiudsmlnihAndasian TOU Uni wSsuiiieuiu

Al Andng191n TOU ’runsdaniswumees Tu 1 4 wanslunini 10

7.44 um 7.75 U

0.79 um

1.00 um
0.30 um

Alv Iumyn

Alrdrdurita

Alwisusaduy
B AlvifannisAauuy TOU (um/Au)
| A lH1aan TOU damsuuman’ (um/u)

AA 10 WSsuigudnsianlwin wuu TOU wuuund wazarlwfinunisdanisuunmes Tu 1 5u

NSHISIAMSWADILNAINUGELEY | 197
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017 10 n1sanAlimdindun1sdanisuunnes Tu 1 Ju Auiuniugns) TOU andeya

Al 1e uAs9BatudnsT TOU auisavhundulnalniingrel 919dansvinaulunmine de

FWAAUNANYT MUUHAUNIANY 2562 kanefsn13199 6

A15197 6 nsAA s 18T USsususErInans i UnRkarn1sInnIsuUmWes My 8ms1 TOU

woulud TWRUAR a1 TOU (U mA) MIIANITUUAAES 11 TOU (U mA)
N13ANEN Alndde | ArlWiiseiou | souAn AlnAsafiou Alnsie 3261
2562 | \feuduinny Tungn Tl Tuvineu Whouungn i
n.A. 62 148.83 3.35 152.18 15.78 2.32 18.10
a.n. 62 156.27 3.05 159.31 16.57 2.11 18.68
N.8. 62 156.27 2.74 159.01 16.57 1.90 18.47
#.A. 62 156.27 3.05 159.31 16.57 2.11 18.68
N.8. 62 156.27 2.74 159.01 16.57 1.90 18.47
§5.A. 62 133.94 3.96 137.90 14.20 2.74 16.94
1.A. 63 163.71 2.74 166.45 17.36 1.90 19.25
N.N. 63 141.39 3.05 144.43 14.99 2.11 17.10
1. 63 163.71 2.74 166.45 17.36 1.90 19.25
b8 63 133.94 3.66 137.60 14.20 2.53 16.73
n.A. 63 133.94 3.96 137.90 14.20 2.74 16.94
1.8, 63 163.71 2.44 166.15 17.36 1.69 19.04
39U 1,808.24 37.47 1,845.71 191.71 25.94 217.65

21nNA15197 6 nsAnwIA e TS suiisuseninansidliiunfnasn1sdnnisuunmes Ay

8n31 TOU 8198931nUfAun15Anw U 2562 10aumIng1des1v8g Aunanys d9zuedanisllninluiu

nulagTungalagiidnsnisidearluiuuy TOU 91nn1sAwinsefusinisauinsaifioulas Lanixa

Aus18U neeuiisunisideanlniiuviinu Juree wavsin audns1 TOU Uni wae H1un1sdinnis

WURLAIES WERAIAd WA 11

NSFETEMSWATNLNGINUGEUBU




. I : i - ot
B swAlvihdadou ma TOU B swatlviihdadou nsdanisuumines

166.45 166.45 166.15

137.6 137.9
1 li|I3 l’ 1

il.0.-63

159.31 159.01 159.31 159.01

152.18
144.43
137.9
18.1 18.68 18.47 18.68 18.47 l, 19.25 l

m.A.-62 H.A-62 nu.-62 MA-62 W.0.-62 6.A.-62 H.A-63 A.W-63 ii.m 63 Y 63 W.A-63

A9 11 nsvliSeuiisunisi@eaWinsiuauens) TOU Uni way M1unIsInnIsiunaessiewiau

aweuisunsidealuiniuineu Junge wag 59 a1udns1 TOU Und wag Hiun1sdanig
wummesuansuaasUlusadiow azdiulddinfioniunmsdanmsainuuameiuds msdeailiihanasausadiun

ayumsideelniinugng TOU wae kunsdnnisuumeesineusniduiuineu uazTunen uansdemnsiei 7

M15197 7 waneA iy TOU AunaiuuuUninass un1sann1swunLnes

Aol

Al AlWAAaUNR A AlnAAnaINNITIANIS %n1sana i vasaneu
TOU (v wA) WUALADS A1y TOU (Un/A)) MIdamsuunma3 sed
Al Jurineu 1,808.24 191.71 89.40
Al Junga 37.47 25.94 30.77
Al smre Ty 1,845.71 217.65 88.21

NA15199 7 wanaenliiiliniy TOU Awissuuunfvaziiunsdnnisuunmes ded lufuaaen ft
way ANS 7% aznuhelifurhen deeiliiund 1,808.24 unsied lerunisdanisuunmesavide
Al 191.71 uinsiel Anlwiinanas 89.40% Junga @eailniinng 37.47 vmded illerunisdnnig
wumnasazideniliil 25.94 umeed Aliianas 30.77% nansanansnsilSeuiisuailiiise Y

ﬂ'TW‘17‘1I 12

JEFIEIFMSWANIUNGAINUGSUEU
IOURMNAL EMERGY
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1,808.24 v 1,845.71 um

191.71 um
37.47 um 217.65 um

- 25.94 ym
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A1l

Alisudaiu
@ AlviaannisAauuy TOU (vm/Al)
@ Arlviiean TOU Fanswuame’d (umAd)

AA 12 Wigugudnsia i wuu TOU wuuund wazaliihsiunisdnniswunmes dat

anunsananmasanuduesidudnisanailiihvisiuihen uves wazsauelnisedu

LAAIAINING 13

88.21%

analWlsoudatl

30.77%

anAlviunes

2 13 wanalesiuinisanaliiandaainiiun1sinnisuunmes et
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wuhalihanadlaesiu 88.21% Juviauanas 89.40% waziuveadtninanas 30.77%
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Abstract

This article aims to assess the potential of enterprises for holistic economic development,
namely the bio-economy. circular economy and green circular economy by conducting a survey of the
establishment as well as giving advice and consulting solutions according to the development guidelines
of the BCG model by advising the company Lopburi Power Seed Co., Ltd., Chiang Mai Province. The
results of the study found that the results of the assessment of the green rotation economy by reducing
the heat loss of hot air, the incubator can save energy equivalent to 268.51 liters of crude oil per day.
The price of diesel fuel is 29.79 baht per liter, equivalent to a savings of 7,988.19 baht per day. The
results of the circular economy assessment by collecting approximately 250 liters of wood vinegar per
day or about 30,000 liters per year. A capacity of 450 kg of charcoal can be produced. If briquettes are
pressed and sold for 20 baht per kilogram, they can add value to entrepreneurs by about 9,000 baht

per year, with entrepreneurs having potential in the circular economy.

Keywords: Energy management, SMEs, BCG economy model
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air air

3
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AwInUsunuANuSeugydsvestesssuivanseulanuauns (2), [3-4]

QU = nggirc

p—air

(T;mt—air - T ) (2)

a

mvuali C_, A AAugAuieuveta1na 1.013 kizkeK 7,

p—air hot—air
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9
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