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Renewable Energy Management Guidelines of Kamphaeng Phet Province
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Abstract

The main objective of this research is to renewable energy management guidelines of
Kamphaeng Phet Province. Data was collected by using questionnaires of 330 people in
local communities by the method of purposive sampling and a workshop for community
leaders of 20 people and 10 experts. Second step, prepare a policy proposal, a renewable
energy management guidelines of Kamphaeng Phet Province. Data was collected by
workshops of 30 relevant people to draw up a policy proposal and to evaluate the policy
proposal, alternative energy management guidelines of Kamphaeng Phet Province. The data
were collected by using questionnaires on suitability. The practical viability of the policy
proposal from experts in the amount of 15 people. The result showed that: Policy proposals
for renewable energy management guidelines of Kamphaeng Phet Province, 11 items are: 1)
Educate the community on energy policy And national energy strategy. 2) Develop a
formulation of renewable energy management among communities, schools, and alternative
energy experts. 3) Promote and support the use of communities in each area. And the
purification of agricultural raw materials to be used as alternative energy. 4) Establish a
learning center on renewable energy to suit the conditions of each area. 5) Build local
researchers to research and develop technologies suitable for production capability and use
of renewable energy. Combined with educational institutes and experts. 6) Educating
community leaders and local residents about renewable energy management. 7) Build
awareness of the community in order to raise awareness of the use of renewable energy. 8)
Encourage communities to participate in implementing the province's renewable energy
policy at every stage. 9) Develop a database system on renewable energy to be efficient. 10)
Establish continuous monitoring and evaluation of renewable energy performance and 11)
Organize activities to promote cooperation in building alternative energy networks with

various agencies.
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Mathematical Models for Order Quantity Under Capacity Limitation of Trucks
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AdAgY: N1ETeAUA, MuuuTIaemeRdinmans, ANUAINNTAINISUTINLUULANA
Abstract

Objectives of this research to create a mathematical model for determining the order
quantity Under the limitations of a 6-wheel temperature controlled truck with a fixed lead
time, 24 weeks of sales of dairy products (January - June 2019) using actual data from the
establishment. Testing with a mathematical model, the result was that the mathematical
model order rounds Tuesday, Thursday for the utility of the trucks accounted for 5.05%,
12.22% of profit expected when selling all products. Accounted for 5.69%, 15.23%.
In addition, can be applied to consumer products, organic vegetables, processed meat and
agricultural products.

Keywords: Order Quantity, Mathematical Model, Capacity Limitation of Trucks
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Product Type Package Unit_Profit (Baht) Size_Quantity

YPL100

YPS100

Bag 2.00 100/A
YPP100

YPS100

YPL180

YPO180
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YPP180
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Product D; Xc; T Xc; T_Dn; Expected Profit
YPL100 15,423 154.23 155 15,500 31,000.00
YPS100 13,689 136.89 137 13,700 27,400.00
YPP100 13,524 135.24 136 13,600 27,200.00
YPS100 13,741 137.41 138 13,800 27,600.00
YPL180 784 14.52 15 810 2,025.00
YPO180 842 15.59 16 864 2,160.00
YPP180 745 13.80 14 756 1,890.00
YPS180 853 15.80 16 864 2,160.00
Total 59,601 623.47 627 59,894 121,435.00
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Product D; Xc; T Xc; T_Dn; Expected Profit

MPO200 3,560 71.20 72 3,600 12,600.00
MPO1000 2,520 264.60 265 2,650 13,250.00
MPON180 10,670 197.59 198 10,692 26,730.00
MPSW180 3,698 68.48 69 3,726 9,315.00
MPCH180 11,890 220.19 221 11,934 29,835.00
MPCA180 1,300 24.07 25 1,350 3,375.00
MPST180 2,175 40.28 41 2,214 5,535.00
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Product D; Xc; T Xc; T_Dn; Expected Profit

YCN120 2,110 70.33 71 2,130 6,390.00
YCL120 1,780 59.33 60 1,800 5,400.00
YCS120 2,260 75.33 76 2,280 6,840.00
YCM120 1,645 54.83 55 1,650 4,950.00
YCP120 473 15.77 16 480 1,440.00
YCB120 1,198 39.93 40 1,200 3,600.00
MPO2000 587 48.92 49 588 5,880.00
Total 45,866 1,250.86 1,258 46,294 135,140.00
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Abstract

The main objective of this research is to renewable energy management guidelines
by Participation of the Community in Power Plant Bhumiboldam area. Data was collected by
using questionnaires of 377 people in local communities by the method of purposive
sampling and a workshop for community leaders of 20 people and 10 experts. Second step,
prepare a policy proposal, a renewable energy management guidelines by Participation of
the Community in Power Plant Bhumiboldam area. Data was collected by workshops of 30
relevant people to draw up a policy proposal and to evaluate the policy proposal,
alternative energy management guidelines by Participation of the Community in Power Plant
Bhumiboldam area. The data were collected by using questionnaires on suitability. The
practical viability of the policy proposal from experts in the amount of 15 people. The result
showed that: Policy proposals for renewable energy management guidelines by Participation
of the Community in Power Plant Bhumiboldam area, 11 items are: 1) Educate the
community on renewable energy management planning. 2) Develop a curriculum on
renewable energy management among communities, schools, renewable energy experts.
3) Develop infrastructure to be suitable and sufficient for the use of renewable energy of
Community. 4) Establish a learning center for renewable energy to be suitable for the
condition of each area. 5) Encourage communities to develop agricultural raw materials for
use as renewable energy. 6) Create local researchers to conduct research and Develop
technology to be suitable for production capability and use of renewable energy. 7) To
educate community leaders and people in the area about renewable energy management.
8) Build awareness of the community to raise awareness of the use of renewable energy.
9) To educate the community on how to develop a database system on renewable energy.
10) Educate communities on the preparation of monitoring and evaluation of renewable
energy performance, and 11) organize activities that promote cooperation in building

renewable energy network partners with various departments.
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Abstract

Gas diffusion layer (GDL) is a major part, which affects proton exchange membrane
fuel cell (PEMFC) performance. It can be role on electron conductivity and mass transport
within fuel cell. This research was studied compression and porosity in diffusion layer for
assembly PEMFC which they are independent to performance fuel cell. There was built
assembly fuel cell machine for assembled fuel cell and compare performance with fuel cell
assembled by compressed force from not. Gasket in this research made from Teflon of
thickness 125, 175 and 225 microns, they had porosity in 0.16, 0.4 and 0.53, respectively.
It was found relationship between porosity and thickness that decreased thickness was
porosity decreased too.

This research used 10,000, 12,000, 14,000, 16,000 and 18,000 N/m2 in torque and
flow rates were 200, 300 and 400 sccm. The results showed that the maximum efficiency of
the fuel cell occurred at the 16,000 N/mZ, flow rate of 300 sccm and porosity in 0.53
provided maximum power of 12.32 W at voltage of 0.44 and 28 A. The performance of the
PEMFC from assembly fuel cell machine was compared with the PEMFC assembled by nut.
The result of fuel cell from assembly fuel cell machine was similar to the fuel cell
assembled by nut. However, fuel cell from assembly fuel cell machine delivered higher
performance. It provided 4.8% higher than the fuel cell assembled by nut. Thus, assembly
fuel cell machine can be used.

Keywords: Fuel cell, Fuel Cell Assembly, Compression Force Fuel cell
1. uni

UszAnsninveawadifoindniiauuususanidsulsneuty dadovarsesadaefu
fduniendesfiamnsariulddnauiianie audnunrresduusznoudie eseadidomnas iy
ANMUVUNTBLNLUTY USinauvesiuisufiten slavesdaisau§ATeniild @mamﬁaﬂm%ﬂummwé
Y8379 (Gas Diffusion Layer) AMNANUNUNTNENRE (Contact Resistance) YouAardudIuLaY
sULUUYBsTINAALA (Gas Flow Field Pattern) (udu Sndunileifinasousyavsamussvad
Houwdsde Heulumsvhan Lty QUMY ANUAY BNTINTINA LLazmwu%uéuaﬁwﬁL%ﬂ‘v‘fmﬁﬁ%m

o O ~ aa 0o v oA & ¢ & a A 3 s~
AZDNVUADUNUINUAINUAIAAD PYUADUNITUTZNDULYARLYBLNAINL UL AUNT I VUNDUUILUNS

NIananaAluladuazuinnssy WNINeIaEIvANanIAng

Uit 3 atiudl 2 nange - Sunau 2563



O
Technology & Innovation URU Journal

fUSEANS AN WU Nan1saemuIawa 15U NI N8 TUTUN IS LN VBIAWTIUNIAUAIUNIUY

widuda (Contact Resistance) U uAazTUEIY AItU TUABUNITUTENDUAALTDINAITL UL NZ &3
Jdfiruddyrowaaemdsiawuusunanidsulusneuiieivhauldfuuss@nsam n1933e
o a a I3 d’lj a a a Y 1 4 ! v

waziRuUsEansa mwadiamndssiiamuususaniudsulysneuludagtuazyuduegasiniu
WaNe fig NSNALITUEAILTINNIRUNTalAIUANNTIUYBIRAdaE N TRRILINSUSENBURUNTal
A199) neludsmeiueg Nz a

AUNITIATIZAENTTOUSVOUSAALTOLWAILUY PEM 9z inaussouzeanun lumIueiny

1 . 1 . 2 Y

nuUUNIzUa (Current Density) Tunui8v09 Ampares Per Square Centimeter (A/cm”) 1183970
% ¢ & a aa & Ao aaa % A a 1 ] ¢ & a ada
wadwemasilvuelug (Wunviuisenann) sslnszualnihindalaunnniteadiveindani
uIaLan (Nuivihufiserdes) wazdmiun15eSuivanssaurn1sMuresgaditiondsaunsa
ANsanlaan KV Characteristic Curve LngLEAIRININA 1 Fauansnuduiusserni e uasdng Ll

wagAURUILLUASELaluin

1.6
‘ Theoretical EMF or Ideal
1.4
/I\ Voltage ’l\
Total Loss
1.2 I
Region of Activation \l(

1
Sﬂ Polarization
=
= —7
s 08 {Reaction Rate Loss) \
5 0.6 Region of Ohmic Polarization Region of Concentration Polarization

(Resistance Loss) (Gas Transport Loss)

0.4

0.2

0

© 4N MmN YN ® O A A NMm QN R0 N
o o O O O o O o o N o o o -
Current Density (A/em”2)

o % v 6 ! ! v 6 1
2T 1 NSUANUFUNUSTEWINIANUANNANS WAL ANIUILLLTDINTTLE LT

(% &

Al 1 azdiulddnnudisdndfmadlieanunazanasieffiaumnuintunseua
ety Ssmunguiudmiuduiusveseumeinduasamumuuiunszuan sz dudunss
gufuunuuey uiiossndesifelunisiemvessadidomas shlerwansalunisvien
anas Taganunsoutstaansnlnanlsedu (Polarization) senidu 3 4 dail

Fsnsniulnanlsiedunianil (Chemical or Activation Polarization) Lutasfivinlianaay
sedndmamquivonsaditomnianas ilesnualnanlsedumanifidnaluiisusnueanisdns
nsvualilinveswaditends 138011 Reaction Rate Loss ifutaafliinainaaiuaninsovessiags
UFAseilieenunvazsnsnsinufizenges lifiose Iuhliaussauzieadandas

52991 2 Inarlsieduiesannaruduniunili (Resistance or Ohmic Polarization)
Humeuiivhlsmausnsdindgmemguiveseadidoindanas idesmnaavesmudumuvessad

Wananintuanausiuniulunisiedounivesuseylninnigludiudsenaunneg vasiiead

NIasnAluladuazuinnTsy WNINe1aeIvaNansang

Uit 3 atiufl 2 nangnes - Sunau 2563



O
Technology & Innovation URU Journal

Faanunsawusauiunueenly 2 dundne @1ULINIAAINAIINAIUNILYBY Proton Exchange

Membrane ¥19Aua0150TUN15U T USHDUVDUNLLUTUANAY dIUN 2 LARINAIUATUNIUYD

'
aa v 1

SLé‘ﬂImmLLaz%’umiLLwémaqﬁwmaﬂwmswgu LHUTHAIAR WAL WRUALANNTYULE ST

AuEunIusEniantdudailieuaiunsalunisiidifnaseusias s3u3enin Resistance

Loss Tnarlsiedu iosmnmuiumuasiinainndumuimarmuuiuresnszudliiidiudy
Fragaviefe nanlsiwduidlesaneududu (Concentration Polarization) Wuimeiivinli

ANANNARANIMN WU voad LN ARnac s ININA LSt uvIAUNTUTO N TN

o w

Fodugranfiaunuwiuvenszualiihas nsanasvesarudisdndlugiiliintuaindednin

Y Yy

Tun1saneenaansafoandladlyiuwadiiomasdedndudadldduiiuiuuin vatdusdiu

U

ANNENIalUNITUNS (Diffusion) AgaInduni1sunsuasfing (GDL) lugstusiagsujisen (Catalyst

Layer) weldlunsudnnssualuiinlugisidanunuuiduvesnseualiiieas uasillon1siinujisen

(%
v v 1 aaa a1

Mussauisendegs asdunalianududuvesansisiuanas

nstmuIn1sUszneugUnsainieg neludidefuedrumnzauiuiitadevioduys
vanweeeiidnunieites fuil Wy ussliudamadimmuaiidesiusmeadfingyinvadazsoslsd
nssvesiefideulidadudedfyussnsusnivilfeadinauld safinumnannsdfiaussdusn
wadfe uanmaiUAsuulasnuauiAinisnierestunisunsvesine (Gas Diffusion Layer) uaz

(%
v 1 v a 1

gydananuTudIudue) neluwadniuniuandlunni 2

Increasing compression
[
Y \J ‘
Loss of pore volume Better contact between Better contact between
Physical carbon fibers in GDL GDL and other components
changes » Decreasing permeability
in GDL * Changes in pore size = Improved bulk conductivity, = Lower contact resistance,
distribution? both electrical and thermal both electrical and thermal
A A\ Y
Changes in = i " " . . " .
it realy Lower gas permeability Lower resistance Lower interfacial resistance
Y \J Y
I " * Lower ohmic overpotential * Lower ohmic overpotential
Ef;ue:ltsc;r;l :-r‘;grg?;rmoiﬁ tential = Smaller temperature = Smaller temperature differences
o gradients over the interfaces

2NN 2 kEAINAINNISTUIALas

[
v A ¥

NUATplaluRN wINANTEN UL TINABAWAR L UN1SUSENBURUNSalA1ae Aeluwad

WseiumaUsEansnnueswadivendsrdauuususanlasulusnou

NIananaAluladuazuinnssy WNINeIaEIvANanIAng

Uit 3 atiudl 2 nange - Sunau 2563



O
Technology & Innovation URU Journal

o

2. Janaunsaluazisnshnen

£%
v aAav

ITYULINYUSLAIANDBNLUUTLUUNAD A ARLNENITUSENDUKALNAZDULEAS LAUASS

q

o 1%
=< o

LATINADALULUAAIRINTU Lazyin1Tinanusulun1snasnsedunig e eAnwisussd@ndnn
ANSYNIUVDIBAALTDLNAY WAL ILATIZAUSIUEUNANISNAARUNUNANLARINNISUSENDULYAA
Toeluflanlunisusenau Tussuunaaeuwaditamaniendy geazlsnandinyazidennsil
2.1 LATBINADALYARLYDLNAY

NERNKUUTTULUNASAAATRINAS FrpaniuunMsnalieglukuiInwmInfuszuu tned

Juniuseelunisnadawaduuin 3 suislun1snasn LATeINASAALTLNUAEN 2 WAUNIAIUUY
r-ﬂl' (v d' o ¥ d‘ =4 1 v} 3 a = 1 v 1

299A30INATA W BYNUNTLTULRLUT EnUlUNTNATAAd kazilin15319 UL LIINIIAIUANIVD

ASDINADA LALULIIIETLNVINAIUAULARIDIVUIAVDILSINITLUNITANDA FININA 3

(a) (b) (0)

(a) WASBINADAAADNAIE NS UNAADUWAS (D) bASDIIALIINADA LATALNIDLAANINE

(©) hHUINALLDSTINITNADALYAR
a & ¢ a
AN 3 QUNIAIUTENOUNARDULITINALIATLT DLNEN

Tun1siawsaluni1snadmeadazinaneseaTnnson (Load Cell) NtAvIN1SSUTDILAD
Womuwlugwaziinudneiiolun1Tin AIn Mg 2 Taeari1eia TausesnognIeuuuYe Lgas
& a A Y & I - ¢ X a
Worndsntdlunisneasu Tun1sisilesannlvanwaddvuinan iUl uNntfnua L asua e

= 4 = ] 1

Fefesifsosfunsinasafiniivihainindiues daamd 3 (0 WeteseeiunaznIzIBLTINASH
Thfufuiivefnveawad vlddfaussintanuududinniu wasilausefiunui 4 vessiedes
dietaelinanadaanduwiusadinnesalussasfiniiuis 4 yuveaeies dundestausinnsn
ssfintnvsudninanusssnsanudieinsnadaveuwad %guuaﬂfjmawnaét,%amaaﬁa WHUEYE

| s o Y Al va 5% o & A A
ﬂigLLaLLagLLNUUﬁgﬂUL%aam’]ﬁu’]ﬂﬂmL%afﬂﬂ@ﬂ@%@ﬁﬂﬂULﬂu%UL@ﬂ’J

NIasnAluladuazuinnTsy WNINe1aeIvaNansang

Uit 3 atiufl 2 nangnes - Sunau 2563



4

O
Technology & Innovation URU Journal @
(3

2.2 waaianaanlglun1snagauLwaaLiatnag
Tu91A38 L IN1TNAARULYAALTBLNAIVUIN 49 A1SIBTURLUAT bHUWNTIWATAY
w1 wuiung guiunstraiduwuy Multi-Sepentine d@auUsenauduinunfe Gasket wazdues

ALFIUHATEMaTULUTY AT 4

(o) (d)

AN 4 (a) wuknstndnlglunisneasu (b) Gasket kaz Meas MglunN1SNAaD

(C) hHUAZALNTLLA (d) weuUsEnUIEad

1 (% ¥ 1%
a ! Y

1A89rUITUAIUNINUANIUTENDUTINAUAUTUVD UBAALTDLNAIAIULATOINADALLAS
Lay IAUSINASAAUUTEAVBAINNTYINIUB LYaaTkIINAdAR1T 9 nEuIimanlaann1snagey

= = o = a aa v < o N
1‘UL‘U5‘EJ‘ULV|EJ‘Uﬂ‘UL‘?jaaL°UE]L‘Wﬁﬂ‘mllﬂqiﬂigﬂa‘UﬂfJﬂu@m@QﬂqW‘W 5

NIananaAluladuazuinnssy WNINeIaEIvANanIAng

Uil 3 aduil 2 nsngne - SuanAn 2563



o,
@ Technology & Innovation URU Journal

(b)

P=] ¢ X a A £ v = ) & ¢ a A ) ]
NINA 5 (3) LWaaLFRLNEINUSZNBUIUMILLATBINADALLAR (D) laALYBLNAINUTLNDUIUAILLDA

2.3 STUUNAEDULIAALYDLNAY
a a I3 ‘glj a ¥ cal o I~ ) [y
FEUUNAADUUTZANTAINIAALTDINEIUTEND U8 UNTUNITUAINIUNITAIUAL
AL UTNNAABNTYINIUTB LYARTOINEY F3UTENa UMY gl AUTU AINAY §R5INTIWA
waznseuwalnia Imaﬁﬂ15Lf“m%’ayjaw%wﬁuﬁﬁa%aﬁlﬁuammaL“f]umﬂwmé’mﬂmwmam LER
FHININT 6 FAU1UIMAFDULUSHULTIEUNITNAABUUSEENTAINNITHINUVDUYAR LTBLNAIAIBLAT D

NABALTAATIALIIBARISY) WBuAUsnIINsInavesatsieusely

OUTER CIRCUIT

REGULATER H2 GAS REGULATERO2 GAS

H2

H2 GAS HUMIDIFIER.

BACK FRESSURE VALVE

]
OUAIR GAS HUOMICIFIER.

QAR
GAS

OUTLET

BACK FRESSURE VALVE

AT 6 LHURINNSINSTLUUNA@DUUSLANS N NaaLTBLNEa

Tuauidedladenldinuiusudidaninsa (Membrane Electrode Assembly, MEA)

SERIES 12E-W MEA 983U3% BASF Fuel Cell, Inc fifiu

NIasnAluladuazuinnTsy WNINe1aeIvaNansang

Uil 3 atfuil 2 nsngnan - Sunnau 2563

aaa 2 &
NN 49 cm” fANUBUINSLA 0.06 cm



O
Technology & Innovation URU Journal @

958 600 Microns (24 mil) F9Usznaulumeuuiusuwantlasulusnauilnaunun 0.005 cm %39

50 Microns (2 mil) WazguUNISWNIVRIA1NUSEnULLLLUSUantUAsulUsaaulANe@e 99 11T 9

ANUNUIUAE 0.0275 cm %58 275 Microns (11 mil) iWuaumunidaldlasuwsang san i 7

Membrane
50um
GDL GDL
275u 275u

i a c
M 7 gaUsenoumnusudianinn

TntuUseneulnensiusawadaousiannnisiutend 6.78 N.m uagldusiiy
(Gasket) ¥®9USEN BASF Fuel Cell, Inc inu131n Teflon Lﬁaqmﬂﬁmmsqué”smmmﬂ@ﬁﬁﬁ
(Hondn 1%) nufonIAR19Ee Nugunillagendn 120 ssrngaifoa uazlddrlnfidassvuin
AuuIEeRuRe 125 way 50 Microns Tngthundeuduiieldlddunnumuiniudesnisie
225 175 uag 125 Microns d@ulnatinan Laudsaunseiawaziiulnyemasldvasusen Fuel cell
Technology, Inc

mﬂmiﬁmummmmwuwm%ummwimaqﬁ"w%mmmﬁm’aﬁumﬂ'ﬁmquumaq
Funsunsvasineldaniiudl dmidn enumun uasaramuuiuresveauds (dmsuTanansuey
Hundn anusunuduluansvesudsie 1.9 gom’) Marumguarlusgifuanumuniideuld

nn1sgniudnluduneunisusenaulead fan1mi 8 wavaunism 1

AN 8 FuN1SUNIVeY (Gas Diffusion Layer) Neulagnain1Isgnne

WA
p real d
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& = GDL porosity, W, = Weight per area, p,, = Solid phase density, d = Thickness
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Abstract
The research aimed at studying personnel behaviors’ electrical energy usage. To set
energy saving policy, and compare between energy using behavior and energy saving policy
with educational objectives as follows 1) Observing behaviors of energy usage 2) Setting
energy policy as “known, done and applied” 3) Comparing electrical energy usage between

before and after setting electrical saving energy policy 4) Evaluating and summarizing
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performance by specifying the procedure as following 1) Setting energy policy 2) Observing

energy usage behaviors of personnel in the Faculty of Education at Srinakharinwirot
University 3) Recording the survey results 4) Comparing between behaviors and electrical
energy saving policy showed that personnel and students cooperated well in using “known,
done and applied” (the energy saving policy) which affects the behavior of personnel in
closing, adjusting and decreasing the electrical energy usage. Therefore, electrical energy in
the Faculty of Education can be saved up to 13.25 percent per month.

Keywords: behavior, energy saving policy, electrical energy
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