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Abstract

This paper proposes technique of water treatment by using electro-coagulation Method. This system is
composed of electric DC Source 200 V 30 A connect to the Anode and Cathode Terminal. The sample water from
reservoir in Rajamangala University of Technology Chiang rai Campus is flow into the system in order to improve
quality. The water treatment experimental has implemented and parameter of electro-coagulation and water
quality parameter are collected such as electric voltage, electric current, pressure, pH, conditions Conductivity,
Total Dissolved. Solid (TDS), Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD) and temperature. The
result found that the water quality has improved such DO higher and BOD, TDS, SS is reduced and more clearness

water is received.

Keywords: Wastewater, Electro-coagulation
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0 0 0 0 0
10 1.33 0.9 0.6 0.8
20 1.45 0.9 0.6 0.7
30 1.50 0.8 0.5 0.9
40 1.67 1 0.7 0.9
50 1.73 0.8 0.6 0.9
60 1.80 0.9 0.6 1
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YYY
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50 a5 31 31 31
60 49 31 31 32
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A543 positive potential of the hydrogen ions (pH)

AN pH
JeYY
0.5cm 1cm 1.5 cm 2.cm
1381 (min)

0 7.2 7.4 7.2 7.3
10 73 7.5 7.5 7.4
20 7.4 7.5 7.3 7.5
30 7.5 7.6 7.4 7.5
40 7.5 7.7 7.4 7.6
50 7.5 7.3 7.4 7.6
60 7.6 7.4 7.5 7.5
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A15797 4 Electrical Conductivity (EC)
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WN91A7T WAIINAITMTRYAREINUIIAT pH

UINIFIUALRYN 7 - 7.5 FaA1nvinn1sinda

A1 EC (mS/cm)
0.5cm 1cm 1.5 cm 2.cm
1387 (min)

0 0.180 0.208 0.204 0.206
10 0.172 0.194 0.198 0.198
20 0.162 0.170 0.188 0.195
30 0.160 0.166 0.170 0.190
40 0.142 0.154 0.192 0.186
50 0.138 0.156 0.188 0.184
60 0.128 0.178 0.186 0.174
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A1 DO (mg/L)
0.5cm 1cm 1.5 cm 2.cm
e (min)
0 6 6 6 6
10 8 7.2 3 53
20 8 8 5.1 3
30 8.2 8.5 52 4.6
40 13.3 7 3.7 5
50 13.3 7 6.7 4.2
60 135 7 4.8 4.2

1NN 5 A2LUIN AUSUIURRNTLAU
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A1 BOD (mg/L)
e (min) 0.5cm 1cm 1.5cm 2cm
0 0 0 0 0
10 0 0.7 0 0.3
20 0 2.5 0.6 0
30 0 25 0 0.1
40 6.3 0 0 0
50 4.3 2 0.7 0
60 35 2 0 0
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A1919% 7 ¢ Total Dissolved Solid ( TDS )
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AN

A1 TDS (mg/L)
e (min) 0.5cm 1cm 1.5cm 2cm
0 91 103 93 97
10 86 97 92 95
20 73 89 86 88
30 73 87 89 90
40 66 85 95 95
50 65 84 94 93
60 63 90 93 88
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(Environmental Protection Agency -EPA) 84

1391 Aasanvesdadovuluin wse fn TDS lul

ALY 500 meg/L W38 500 ppm dslagdau
TngluszuutineziiAn TDS Ay 500 me/L we
A1 TDS 1fin 1000 me/L axifuthitliuane
dmFuldludinuszdriu sz TDS fige oz
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Abstract

This article presents a method for the design and construction of a three-phase multifunction motor
protection. By detecting the voltage and current of an abnormal electrical system that could cause motor
damage. This research applies the STM32F4 Discovery microcontroller board to control the hardware circuits. The
software will developed by use the Matlab / Simulink program to control the microcontroller board and to make
it work according to mathematical equations as required. The motor protector has six protection functions and it
can detect the fault input current or voltage to stop the motor working. The results showed that the preventing
damage during operation of the motor that is compliant with IEC Curve as designed as well. This research is
useful in reducing imports of the full function motor protection from abroad that is expensive. This research saves

the cost. Reduce the cost of production and also most advanced technology.

Keywords: Motor protection system, Inspection, 3-Phase induction motors, Microcontroller
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Abstract

This paper presents the water pump system that using the solar energy and the electrical distribution
systems. We use a microcontroller to control this system. The control system software development by using
MATLAB/Simulink program. The water pump system using the parallel power supply. The energy was received
from the solar panels and the electric distribution systems. In this research, we select the 12 volt DC water pump,
180 Watts power and the maximum water supply rate are 1,020 liters per hour. This system measures the current,
voltage, power and the water remaining in the tank. It was displaying these values via the LCD. The electricity
consumption was saved in SD Card and we can check the data. However, when the water pump receives energy
from the solar system, the power is not sufficient. The system will switch to use the electric distribution system

instead automatically.

Keywords: Solar energy, Water pump, Control systems, Microcontroller, Sensor
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Abstract

This paper proposes method of drinking water production machine from atmospheric air. The water from
the machine can be used for water shortage area which lack of drinking such rural or the island. The principle of
water production is based on condensation method of steam or moisture content of water in the air. The
process of production start from intake the atmospheric air into air filter in order to clean and remove smoke,
dust and any particle. The second stage is to create the cold air for heat exchanger with atmospheric air until the
dew point for condenses the drop of water. The cool air is made from DC Compressor rotary brushless motor %
hp 24 Volt type QDZH30G which can use solar energy. The final stage of water production is Reverse Osmosis
(RO) water treatment by using drinking water standard. The result found that the water production rate is 1
liter/day and energy consumption for water production is 1 kWh/liter or electricity cost 3 Baht/liter. The cost of
system including solar cell 120 W is 20,000 Bath. The economic analysis by using payback period is 8 years. The

social beneficial is to make a better life for people in the rural area.

Keywords: Condensation, Dew point, Improve water quality, Solar Energy
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Abstract

Presently, lightning surge arresters with silicone rubber housing are widely used in distribution systems.
Silicone rubber is used to make insulating polymer made from organic materials. When it is operating under
different environments for a long time, the deterioration of the insulation will occur. This paper presents the
experimental deterioration study of silicone rubber housing material for 22 kV. Lightning surge arresters were
tested under artificial accelerated ageing to provide based on [EC 60099-4 specifications. The test procedure starts
by design and built a chamber to test a lightning surge arrester to provide conditions of stress. These conditions
include the ultraviolet radiation, salt fog, rain and humidity, over 1000 hrs. The insulation was continuously tested
to measure the leakage current and to analysis the deterioration of lightning surge arrester. The results showed
that the amount of leakage current rose with the number of tests. The deterioration of the silicone rubber
insulation affected by the electric field, stress conditions and long duration of discharges. Moreover, the analysis
of the insulating silicone rubber reveals that there were traces of corrosion on the surface, which causes the loss

of hydrophobic properties and ageing deterioration of the insulating silicone rubber.

Keywords: Lightning arrester, Leakage Current, Silicone rubber insulation feature deteriorate
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Initial Surge

Gapped Silicon Carbide (Porcelain) Arrester
Response to Surge

System Voltage

/
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Initial Surge
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Gapped MOV Arrester Response to Surge

System Voltage
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Current
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Abstract

The thesis is a study of biodiesel production by electrochemical technique from fish gut oil. The effect of
the parameters on biodiesel propeties was studied. Four parameters , molar ratio of fish gut oil to methanol,
Tetrahydrofuran (THF), Sodium Chloride (NaCl) and reaction time were carried out. The range of each selected
variable was as follows: molar ratio of oleic palm oil to methanol 1:6, 1:12 and 1:18, Tetrahydrofuran (THF) 0.1,
0.3 and 0.5 Sodium and Chloride (NaCl) 0.3, 0.6 and 0.9 %wt and reaction time 1 hr at constant temperature
60° C and electric potential 20.0 Volt. The results showed that the optimal conditions for were molar ratio of fish
gut oil to methanol 1:18 , Tetrahydrofuran (THF) 0.5 mol/lit ,Sodium Chloride (NaCl) 0.3 %wt optimum
temperature at 60° C and the highest methyl ester as 80.21 %wt and 120 reaction time. The fuel property of
biodiesel production by electrochemical technique from oleic palm oil was shown that the process is simple and

not using catalyst.

Keywords: Temperature, chemicals ratios, timing, and DC voltage.
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Abstract

Conventional wireless power transfer using coil series with external capacitance during transfer power
the capacitance is stress high voltage so the capacitance can be damage. The objective of this study is the
development of wireless power transfer using PCB as transmitter and receiver. Advantage of using PCB are lightly
and low weight comparison copper coils. Square, Circle, Hexagonal and Octagonal trace are designed. They were
tested to identify scattering parameter (521) by using Network Analyzer that show the octagonal trace obtained
the best S21. So, the octagonal trace is chosen to design as transmitter and receiver on double side board of PCB.
Power transfer experiments were performed. From study results found that 1) Adjustment of frequency can
increase output power comparison with constant frequency 2) Increasing inductance by increasing amount of PCB,
adjustment frequency can increase output power comparison with constant frequency however, the power
output less than case using double layer PCB due to increasing inductance is cause increasing of impedance so
input current flow in transmitter side is deceased. The study results can be used in development of wireless

power transfer using PCB as transmitter and receiver.

Keywords: PCB, inductance, resonance frequency, wireless power transfer
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Compression Charcoal Fuel from Waste Materials
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Abstract

This research is the compression charcoal fuel production from waste materials in the production of khao-
larm. The operate of research, will used charcoal powder from coconut shell and bamboo to burning and Milling.
Next, find the appropriate ratio and use 0.5 kilogram of flour per 3 liters of water for binder to compression
charcoal fuel production. In experiment, the mixture (coconut shell and bamboo powder) divide into 11 formula
fuel ratio. Next, extrusion charcoal powder pass the hexagonal shape of mold by screw compression machine.
Next, took a compression charcoal fuel to dehumidification on 8 percentages according to community product
standard (TCPS. 238/2547). After that, took a compression charcoal fuel to experiment determine to moisture,
ashes and thermal energy by auto bomb calorimeter, compressive stress and determine the quantity of
consumption in actual use costive 3 liters of water boiling temperature at 80 degrees celsius. The result of
experimental, It was found that the appropriate ratio on formula 3 (8.55 kilogram of coconut shell and 0.95
kilogram of bamboo powder) had efficiency highly more than 10 formula. It had 6.07 percentage of moisture,
10.42 percentage of ashes, 5748.83 kilocalories per kilogram of thermal energy, 892.530 newton per square

millimeters of compressive stress, and 1.917 kilogram per hours of fuel consumption.

Keyword: Compression charcoal fuel /Binder/ Coconut Shell/ Bamboo/ Thermal energy efficiency.
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Design of low-cost DC magnetron sputtering for thin films deposition
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Abstract

The low-cost DC magnetron sputtering was devised to thin film deposited development
and also aimed at reduction of costly apparatuses from foreign country. The materials used in
these devises were selected due to their lower cost and easy to acquire. The bulk copper was
used as a cathode target. The coating rate is 155.89 nm/h. The film’s thickness with varied of the
substrate-target distance at 2 cm. Current values of thin film deposition procedure were 200, 300,
400 ay 500 mA and the result found that the most of film thickness and current were 132.75

nm at 500 mA and coating time 0.75 hrs, respectively.

Keywords: Sputtering, thin film, glow discharge
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Abstract

The purpose of this study was to investigate the use of different type of mixed wastein two-stage
anaerobicdigestionto generate biogasand organic removal efficiencyat the high mixture ratio 3:2mixed with the
starter from pig farm in digester size 20 |. All experiments were 3 sets. Each set was duplicate.

It was found that two stage anaerobic digestion of different type of mixed waste; mixed leaves and
petioles waste, leaves and petioles waste of longan, and food waste could provide different biogas. TR1, which
consisted of several type of mixed wastes, provided the maximum biogas (136.2 L) with the hydraulic retention
time 16 days. It provided the highestorganicremoval efficiencyin terms of TS, VS, and COD(83%, 84%, and84%).
RT3, which consisted of only food waste, provided the minimum biogas (22.90 L) with the same hydraulic
retention time16 days. It providedthe lowest organic removal efficiencyin terms of TS, VS, and COD (37%, 50%,
and58%). Therefore, it is recommended to apply the two-stage anaerobic digestion technology for different type

of high mixed waste ratio in order to increase the biogas quantity.

Keywords: mixed wastebiogas two-stageanaerobic digestion



unin
nuszrutlymvienaiuanmsnlugdlui
w9 Twnn1AMtaRBUUL 1AELANIZ AT LAY

v
o A a v 13

aa@maamﬂmqmimwmmwaqmﬁmmﬁsnu,ax
FAausiana desansznusioguam Lasugia wavdaey
TUUSIAHARBATNINISINERATIINTTEI wazdY 9
udlouzaag 343 Fedmfufinasugia Afims
wm*u@ﬂﬁ’umﬂumﬂmﬁauaxﬁﬂﬁﬂmmﬁuﬂu
Uszduenaindudiifiedu 1 fugniuialy uasd
mwmﬁaﬁqﬁgﬂﬁwma ST LAY INTIINLIES
s qgnitaenyYanwaniimsgninarldusslenilu
gﬂmaqwé’qmwmmuuawawaaalﬁ?n‘lu 1n8nns
UnUnaluaniizlioandiau vililanedinn wu
nsusingeeaarsuuulildeendiounuuduney
WenvesAwnuLazluanly awnsaldnigdinan
LLasmawaasJ"Lﬁ’LugiJLLwﬂmfmﬁﬂ (ﬂéuﬂiznu uay
ALY, 2555)
msl¥nswingdeaansuuutunouien enafl
NsepYEaYaNTOUNIE ba lineliesd s ureads

NaNvaev e WedINNSTo I nieatame 3

Yy v
AN a = o

Uisendegaaneans SuvsdiAntustumeuns
Wansadunsduazeimunigludaneaiu il
Wndadiavangyusems Wy sseghandniiu uag
mMsiintureswedsiifisysunisasefaitiinase
msmurauwazluiavesszuy sududeddinand
wuniwaziinsidnesn deidnrilisunaiig
anas Wudu(ArchanaParajpe et al, 2012) Tu
nsAnwndadl Smeasadenl¥niswindosaans
LUUEDTURBUIINNNS AN RN (Azbar and
Speece, 2001, ArchanaParajpe et al, 2012)
wuimsHaRfeTnmLuUaestuneutunig

a

LENTUABUNITHARNIABUNTTUALTURBUNITNAR

fngginn lnegieliyedunid 2 nqu As
wualiSenquudnnsaduniduaznguindniie

fmudinsiasgavlemunzan vlilauTunu

o

YL ANTY hagn1ThenaandnnIadeuiisen
aunsaUsuauandfvesmaiviedngaundi

a

szuuliimunzauiuni1svinaIuYeIdunsed
uneudl 3elddauenisinwinisusindesly
anel¥0endlaunuuanITun Yo Ive LA
Sndiuvesfanuings Aiflesddsznevuos
Lsuaqiaaehfdumwmmﬁ L,Lazf/‘iﬁmaqiaau'm Ry
wwiuwarlulyl Wensuvsinaietnmuay
Uszavisnmnisgeaanedilaanmindeswuuass
Funou noutlUveienauazidenldaruly

Wiz ausely

auUnIaluaEdsnIg

< o '

Usgnaunig §790819 I5LAUAI0E19
W5 fne AT drunauLasymaaomin
goonsnsaniauTnafiietiniw Addnidan
gwiraauinuiayluliivasiavemisgs

dneneugdunidainyagnsilu

€

o

Woduv3dnsdu vinsvaaadudmiin aua 20
an3 59T 3Y0 Yaay 2 B
o ' ¢ o .
- feguazaunsalseudiagnlyly
N15MARLY

Usenaumeiaenusazluldlonn ey

'
a o !

Tulsfuzsing ns uwazhud snsduan: uke 3:18
iﬁmﬂﬂﬁﬁﬂwwaméuﬂisnu LagAy (2555)
weiunasluliivend Tanusnammingdy
waluladsvusraduuiiawitusazlugile 3
AuLnanduimaefisnnnsianisue i ngs
A1SLAULABINANAALAZAITWAS vAwTannig
mimwmméwﬁgﬂﬁmmmmimEjasiﬁﬁsumm

0.1-0.5 13, pagLAsasRukasungaslull

v '
oy Y o=

WoAuvsdniu Fufufing1auudieaInnisy
gnInauLil Auanaulil 8nowdsy Jamin
Wealvia LAYD1SIINIIUD IS LURAIALNNLNAR

nsegluguyudrnfgusiuatiuien suneiiies



Foindoslysl Fsrunisuadeslviivunmdn lal
Au 05 uneiniesiumvermsiinisdy
fhoghamyianuuuuinduduuasdaiminie
Usinnslildmudadiuiidimun dansinviods
Ugnsg1vinannnanain vuim 20 4ns @19
TefenlursueiiniNaHCO,)1 NTlFUSU pH
nniiweiinsalinneinay it
TouA qmuqﬁ pH , Chemical Oxygen Demand;
COD, Total Solid; TS, Volatile Solid; VS siariau
wazvdamaiiussuuniin agldisnmsiesien
MAILMeTzuaz i Lds(APHA,
AWWA and WPCE, 2005)

-drunaunazyavaassitldlunisifussuy
niin

Faguilnfiri1unisinToudaegs e
snsdmiaguiinuaue 3:2 gnihuwauldn iy
Iuﬁ’wﬁﬂdauﬂmmanussqLwiaz%']suaasqmmaaq
wagvihnsusuanin pH Widunansmnyanaass
fswaziBearoluil

GANAaRITRL  Usenousme wiuLay

o

Tulsdsau 600 nSu+  LA¥EIWIS 400 NSU:

\I9AUNIIRINY 10 ARS

q

A15197 1 audinisneninuasiaivesianudin

YANAaeITR2UTENB UMY LAviTulayly

o

a1l 600 NSU+ LAWDIMNS 400NSY: LWRYAUNSE

q

v
o v

AR 10 AR

<YANAABITRIUTENOUAIY LAYBINIT 400

v
o fu v

N3u: WeAunidasiu 10 dns lneudazyn weon

& v

Wudwmiinnse wazdandning Faudasdeussy

Weldun3dagnay 5 ans wariin1svi Blank 713l

q

v
a

nzegdunidiluganiuauiiinisiiussuy
winlnglaifinsteuormsiiuuuuseadddusedu
el uRn1s medwminnsauazdminfinvuun
20 An5 warmUSinaiafiindulaenisunuitly

v

11

a 4
NELESIVTIUNANTINAGDY
audanisniennuaziadvasindeain
Jaansin
HANTIATIEAMITEnesveTanmiing
< = = 1% ¥ £
JuwrendunaudeUsznoumeiauiuuaglulil
53 wiwukarludile ievomisuasiieqaunse
AeruneuinuNauiuveldaussuundn 4

AnwarauURfAImIs19n 1

f9819 pH cop TS VS
(mg/) (mg/) (mg/\)
HeoqAunIdiady 6.99 70,658 34,573 37,173
wiwiuazluliism 6.66 27,250 23,162 41,984
wiwnuuazluale 5.51 27,250 23,162 41,984
\AWONT 4.60 172,025 159,598 164,000

3101519 1 nuiTaaninveudenauily

ALAE115TAIANNLTUNTANIN TAILT4

v
o

nanua (TS) A1vaakdeseiny (VS) wazuSuia

asdun3dluguves

CoD snnnnavimusarluldisiuwaziieduvsd
Aedy Jagudnivanil dusunuansdunidas I
winnzdun1siiumindesaatsiiondning

PN



mswasuudasan pH  Ainann1sun
gogluszuu

A1 pH Aldanmsneaes daudidgyee

NsvUYeRAusdlusTuuninLazLandnIs

WasuLUaIMinTusEnINanNsvsngay fakandbu

gﬂﬁ 1

8.00

7.50 W

"0 HQJ.F— ——TR1
%6.50 5\ -

=l—=TR2

6.00 -—‘\'-34//

TR3

5.50

5.00 T T T T 7T

9

day

11 13 15

a a | | YR
AN 1n1seasudas AN pH sErIeNsvingay

31n3UN 1 n1sidvundasvesdr  pH

v
a = '

ANTUTENINNININE08YDINNYANARDY 47U
TvgjfiAnpH agszning 6-8 Faaglutaaiivanza
funisiateLivlnvesgdunidfigesaaiansa
dunsduazing(Metcalf & Eddy, Inc, 2008)
Tngtanizluda 3funsnideiinnisgosaans
a1sounsdludminninvesyanaass TR1 uag
TR2VIIWAN pH ansades1admian uansininng
dovameifunsaifiniuedeauysaiuda Taviinas
gedndmiinnse (aviuuagluldsi vielu
dles 600

v
= a ¢ v

LB UNTIRIAY 5

q

ASY LAYDINIS 400 NSU uaw

dn9) dadandnine

¥ '
a v a

(Woaun3gtudndniig 5 ang) TuTui 4 veq

Q

N13NAAY NIINTIN1TAETIMAIRAUNTSluds

a

ninFeFuna vilie pH iinassenIneiy
5-134avanasaudUgANITNAABY entiuTR3 Fail
AnudntosuazAsy 9 anad AuLdIganiie

|
ALY UNAN

nswasuulasgaumgiluvaegyinnisiau
szuundn
A1QUNITEY YauzNsIRusEUUTn T60

9g5enI 40 - 42°Ciilesanyinnisnaaedlugig

'
[~ DAY

0ATDUTIAUNA(2549)

U

nagumgiludadnd

ANEININ 3-5°C mamwfluﬁaa&jﬂizmmm -

Y 9 Y
<

12°C Faduguuniifnzausenisiaiqdula
vesuUATi3engumesophilic Mauldfsening
gaungil 25-45°C (David, M.L, and Cornwell,
D.A,2008)
mswWasuulasiinduannisusinges
NG EGE
SnwazauRmenmennuaziaiiingsatald
nmsudngesaansveadenauiiosuinmeiu
sxuuLLaz?iuuqmmnﬁuwwﬁiwaamﬁamﬁamsw

7l 2-3



A19197 2 audAinenenniaziaiivesianninieuusEuy

VS TS COD
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TR3 7.89 37,657 63,690 0.59 60,125
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Abstract

The objective of this study was to determine generated biogas quantity, and the organic removal
efficiency that obtained from the change of anaerobic digestion of agricultural waste and food waste at the ratio
2:3 mixed with the starter from pig farm by using the feed and microorganism (F/M) ratio 0.1 and 0.4, respectively.
All experiments were 4 sets. Each experiment consisted of duplicate.

It was found that SR2, which was the set of experiment that contained agricultural waste and food
waste at F/M 0.4, provided higher biogas quantity (202.6 1) than that of SR1 (171.7 ) in the same hydraulic
retention time (18 days). SR2 also provided higher organic removal efficiency in terms of TS, VS, and COD (72.9%,
67.5%, and 75%) than that of SR1 (65.5%, 70.2%, and 71.4%). The change of anaerobic digestion was due to the
performance of mesophilic bacteria at temperature 31-46 °C, and pH 6.98-7.73, which were in the optimum
operational conditions. In order to maximize biogas quantity as well as organic removal efficiency, it is
recommended that the use of different F/M ratio for agricultural waste and food waste should be applied by

multi-stage digestion, which provides higher biogas and the longer retention time.

Keywords: Agricultural waste food waste F/M ratio biogas anaerobic digestion
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0.05

AdnAsy: voudendy mytouasdunid Metinm nswindesluaniizlieandiau

Abstract

The purpose of this study was to determine the quantity of biogas, and organic removal efficiency, as
well as biodegradability obtained from anaerobic digestion of mixed waste; leaves and petioles waste and food
waste at the ratio 2:3, and F/M ratio 0.4 in stirred digester size 20 L by different feeding; every other day, and
every second day feeding, respectively. All experiments were 4 sets. Each experiment consisted of duplicate.

It was found that SR1, which was the every other day feeding, provided the highest biogas (255 L) with
the hydraulic retention time 18 days, and the highest removal efficiency of COD VS, and TS in the range of
68.14% -77.71%, and the highest biodegradability (91%). Both SR2 and CSR2, which were the every second day
feeding, provided biogas quantity in the closed range (169.55-174.05 L) with the same hydraulic retention time
18 days, and removal efficiency of COD VS, and TS in the range of 46.65-75%, and high biodegradability (88%).
The result of statistical value test indicated that various types of organic removal efficiency and biodegradability
were correlated. However, the use of different feeding did not provide different biogas quantity at the statistical
level 0.05.

Keywords: mixed waste feeding biogas anaerobic digestion
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