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THE SOLAR POWER GENERATION HIGH VOLTAGE REMOTE CONTROL SYSTEM
FOR HOUSEHOLD ELECTRICITY REDUCTION
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ABSTRACT

This research aimed to develop the solar power generation high voltage remote control system for household
electricity reduction and to analyst the amount of electricity that can be produced in each period. The main device
consists of a 1,500 watt inverter working of 5 solar panels with 350 watts, control by operation with a 20-channel
control cabinet equipped with DC fuses, circuit breaker and DC surge protector on the AC side, install an AC surge

protector device, an AC circuit breaker controlled via a computer network system. The protection system for reverse

JEET 2020; 7(2): 1-11
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power supply to the utility system (CT : Current Transformer) and a monitor to show the voltage, current, power,
electric power on the AC side to know the working status. The result was found that after installed, the test runs
from 08.00 a.m. to 05.00 p.m., average 6 times per hour in three days. The most efficient working period at 01.00
p.m. could generate highest amount of electricity from the solar panel at the incoming side, and the current from
the inverter output was 8.73 and 5.98 amperes, respectively. In addition to, it was produced an average electricity
of 8.10 units per day or 243 units per month including, reduce the amount of electricity on average 850-1,050 baht
per month. Moreover, when comparing the average electricity for the last 3 months, it showed that 393 units per

month, will be able to reduce the amount of electricity to 150 units per month or 38.17 percent.

Keywords: Solar Energy, Remote Control, Household Level
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NTLURRAUNTEAULIIAU WA 220/230 Tad szaUAINND 50/60 H, ﬂizLLa"LWﬁWWG@Twumwaaﬂgaq@ﬁizﬂ”u 7.5
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wanuld duwaasunanasiszey 0.8 USunansgaias Total Harmonic Distortion (THDI) #asnitiasaz 3 (7)
AT T IUEAINANNITN91% (LCD Display) Lialdnsusniusnsrinauuasasas 3auiuansdiananad
Lﬁm‘}(uslui:uuslﬁmmm%ﬁamiﬁugﬁmﬂﬁ (8) WugagauzmMIvnimlsznaudas Power RUN was FALUT 9
fa:Lm@ﬂﬁaﬂlﬁmuﬂﬁuhmémﬁ1a"’aﬁwmuag’lﬂﬁu@i@ (9) ﬂuz%m%’uéfammsﬁwmu (Button) Lﬁﬂlﬁ;&"l“ﬁmmfom
miﬁﬂmuazmgﬂﬁad Tageatasasianiannunits 344 Sadluas 80 274.5 Saa1uAT UATEY 128 NANLAT
Usunawimein 7.5 Alansu ﬁnmﬁi:@”uqmwgﬁ _25 £9 +60 psmLTaLEoa UsAnsanlumsdosiuwinues
fLe3asfiszey 1P65 Thaufisseuanududunnisasss 0-100 wanantugsfiendszansmnuasdaiaios (CEO
Peak Efficiency) fiszausawaz 97.00 maluldinaluladnsaudaslni lfidszAninwmarnugs [2]
1.2 MyAnwuHI lTaLTas (Solar Cells)

wnalosnoasfinanldiduuuunansan (Super Poly Half Cell Crystaline) fuuianananii

992 HARLUAT 812 1988 UARLUAT UATEY 40 UnALNAT USunmtiawnin 22.3 Alansy He Suntech 3% STP350-

@ o ¢

24/Vfh ﬁwammmgaq@ﬁwﬁmw 350 506 USUNOLTALNAL 144 Cells dmsuAaasauuunatanivaldlunissy
WRINHIMNURIDTAAE I@zJLLmISﬁﬁhLﬁnaﬁLmUNﬁrmmfua:ﬁﬁwé’a"lwﬁwﬁgdﬂdmuuﬂﬁuma (Thin Film) Waifigy
AuRwfiaaasuaazianinuns loa s UTiana a7 (Mono Crystalline) lagaziuszanTnwlszunmsasas
13-16 Laglul) 2558 ToarasuUUNANTINIK a:ﬁé‘@muumﬁ@1mmmn'ﬁ'qﬂme:ﬁswmﬁgmmﬂﬁﬂixﬁﬂ%mw
°uaaﬁwﬁ”ﬂﬂﬂwgdLﬁmﬁﬂuﬁ’uﬁuﬁiumsamﬁ Taamsaaaasiuwazldiud 7.5-10 maasaailaiod [3]
1.3 qﬂmrﬁuamﬁagamﬂwqﬂﬁ

qﬂmrﬁuam‘z‘f@gamﬂﬂﬁw (Power Smart Energy Meter) ﬁmﬁwﬁ'uamwaﬁagaﬁwﬁ'ﬂﬂﬂw
WU Single Phase §%a TOMZN 31 DDS238-4W fanwmemITonwdunm i ans s uInLasna WS Ia U
InasuBsauasautJunasuulIn aRTauaada1usIan i aszualWin ArasewlWin dadsznay
faslWin uazenaud wesaReaIuLL RS485 Laz WiFi mmmi’ﬁuawwﬁmfuﬁm%’umimuﬁaga WAZAILA
made/ Taszuy sunsadesiuussawlnininuazussawlniantizme lasmunsnasenldanuanwiingu
sruvflasnunislaeilvaa W@ﬁfumsmu@m’am '%Lsmwé’amuﬁlﬁmmfluquﬁmnLLaWW§Lﬂfu Favzvinlw
szaandamsltludionivinisdamsszuuiiuiaiatisaenfiaieed [4] smunininlddszgndldlunisaivgw
aunsntlWd wianafintayansanBoamadutayanisiWiivesgunsaidng gldinwaietnunenfaaad lag
midaunasig ihnszusasuiudigdninineudonszua Wi ludilnan %%aqﬂnsrﬂm%ﬂﬂﬂﬂﬁ lagaanin
I%a@LLaww5Lﬂfmﬁ'aiﬁ’[uﬂﬁsu’%mi%mimm:umJﬁﬁ'ﬁms Apple App Store #383:UUUUANS Android Google
Play Store 1anilnaasanurs “WISEN” iarinmsfiaasmsleom lagsusnidenuwnaliinanzauiuinenis
nunszuavaigUnInt

1.4 msﬁm:nqﬂﬂsniﬂaaﬁ'uﬂ'mhﬁﬂi:LLaVLWW'lﬁamiﬁ:uu

gunsalfasnumadnenszualwindauidrszun (Power Limiting Device) lautiiginsal CT
(Current Transformer) lagasfians IWnanidwlad (L) é’nwm:miﬁ’mumaaqﬂmni%:ﬁmﬁwﬁaﬂmzLLaﬁﬁmm@
Ty litumaidnaaialwirsuazlasadsdansldnuluszuniih anuuandssznitmdaudaiusdiu (Voltage
Transformer) uazwdauladlanIzug (CT, Current Transformer) fa wmﬂmaﬁmﬁgugﬁ (Primary) 283 CT 2l
Wigsouasd JanelWwSetauns Muunuves CT WRBILEMADT BuN8aININ CT JanIud (MUBRURIIANTILE)
wiverazldould dalnaald 1 drsans Iumu"uaw@mm’mnﬁsgﬁ (Secondary) 92U 1WIBIDLVDIVANIA
NNNINAWLEN Lmugﬂiﬂﬁw‘uawﬁauﬂaﬁ@mzm (CT) ﬁwmmﬂmﬁﬂﬁﬁmmgwﬁsﬁw Gﬁaqmmwmaﬁaqﬁﬁwm
unuvad CT ﬁmwém”tyamLﬁaamﬂﬁwam:ﬂuﬁuﬂszﬁw%mwLLaz@hmwu&iuﬂwaaé"s CT ta3n3rinauaes

NNBUURINTZURDNALWANNIINANIZUENI ﬁwuauw‘@LLasz@Tvgmmuﬁ'@ﬁ'm (Ratio)lagmstanansashwsatiauny
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v a dl =1 ' = o o v a 1 =3 J =
duvamemedudgundl delinszualwarimdnihezilfifeswaudmandunoluunuzas CT wazlinszualna
Twsamendand (5]

§aufl 2 AnweenuuuszuunianszuaiWiinasnuussnfiadusiauginiuguizszing Awiuaad
e i luaTISan
1. USuownaleoaienas
a9 1nANNA0INITANRI N K1V 098 UL183LABIVWIA 1,500 106 LINVINITUATY
auansuziiszylindaaiasiianudainiussaulnii so-450 19ad (MPPT Voltage Range) lani3avinaud 8o
186 laoluaudaelTuns o8 NTasuuiIa 350 1606 GolHI AIth
FANUTIAUULHS [TELTARUUIA 350 106 = 46.60 1aq (30882 5)
1 1 6 s 6 6 3
ANTELRLHILTALTARVUNG 350 106 = 9.52 wanwls (=3asae 5)
AITH VWIAVDILTIAWLAENTEURLNI LT NTAFNLANIZTRNAANT PTINRTA NSRRI LN
6 1 a 6 o 1 6 A o o o 6 1 > > 6
233 I8¢ NIz WAL 9.52 wanukUs SNUIULNIITA TR 5 WK RIDVWIARAITAGTINYINY 1,750 IAG
F1U% 1 String (@iaumagmu) Tass9tnafian Voc (Open Circuit Voltage) kazn Isc (Short Circuit Current) 284
WHILTELTRR ANRIAL
2. UsunamInaanszus W lu 1 9%
- o PS @ A A a > & 4 = ' a & '
USHN WA I uLaINNagln 1 JulasafulUSumyinny 5 13189 Saduaafuadue
TIILIRT 08.00 D9 17.00 W. LAULNIITRWTASIUIA 1,750 1016 G03INNUBUIBTLABTIUIA 1,500 106 FNIULGAN
Uz ANTNIN 2FINNTONRANTELR MW RNG oI UaL VNN
W = (fasnsufavasdwiiasiaas x 5) / 1,000
A
th
W fia Sruanvamanfanszualndinlu 1 T (giia)
dl v a L o U s dq’
Wadasmsnizwianisnaanszua Wil 1 9% sunsadm s laaad
W = (1,500 x 5) / 1,000
= 7,500/ 1,000
= 7.5 %y
A9nK MaINMINAanIzLE NN weIBwesiaasauTanaanIzua IR levinny 7.5 e
1 a =1 ' 1 A s ' N a v & a 1 A
fa7% %39 225 nudaLfan aN1sndszraaa nIzna RN lugaa InaIn ldiduiin 850-950 UndaLfion
Tasduimanenszua AN 4.2 Lindaniag [6]
§aufl 3 nIfaasrzuunAanszua i nasuLEsaIiadussquginiuguzszing MTvaad)
nyewa i luasison
ﬁuﬁumiﬁ@é’as:uuNﬁ@mzuavlvdﬂﬁwé'amuummﬁ@sﬁwwﬁ”ugamuqmw:"l,ﬂa FRTUAAAT
nazualwhluaiteuawa 1,500 a6 tanAanszualwiaugluunfiivuadizln 2 Aeasdigunmans 2 ny
12 duavirte dunaiies dandadunyi T,@aaﬂﬁquﬂﬂmiﬁé'nﬁuna%mai‘mm@ 1,500 308 HNRUINLUR
Iwdhnszusasldidulidinzussat dadaunuumslasusaduwa 350 306 $1mn 5 w9 (daunuaunuiialw
ldussaugaais 200 laad) nunsrzuuiudowie Wildnszua Wi dawdngrzu vvasmslndh Gaasganiugu
mivhauvesszuy slasaaninanasaudinanszua Wi ke ldluszezlng dueiatnelime idayad

v a e A v o v A a A
vL(ﬂ UKW almtuummu‘l@a g TEENTM N fﬁx‘i q@
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E'ﬂ‘ﬂ 2 'J\‘miﬂ']SL"ﬁﬂN@ﬂ‘iz‘ﬂ‘UNfS@]ﬂ5$LLﬁvLWﬂ']WﬂGG']uLLﬁGHWVWIU Y

§ud 4 Sereriuazdsndunatszantmwnsloussuunaanszua Wi iws somussaniia ﬁLLiqﬁugd
auguizpzlng dmiuaadinzualnihluaiiau
vxé“amn@‘hLﬁum‘sa”ﬂm?'m:'uuw§mm:ua1vxlﬁ1w§umuuaamﬁmﬁLmﬁ‘ugdmuqmwﬂﬂa
fwsuaadnszua Wi luasSauua G‘i'n,ﬁun'mﬁm]’agan‘s:LLaVLWWWﬁNﬁ@IVLGTéFaLWinm 08.00 %.-17.00 %. lag
ladn 6 a39lu 1 39T9 $1uan 3 i tufinUSunowssenlwin nszualuin masindn uasUSumenudLaed
lanunslosnaagaioinsasianagauainuduuas (Light Intensity Meter) §%a Pro's Kit 1 MT-4017 n146%
WA nTzuaass (DC) Aenitnduiasiaas uazdSuausianini aszualWin dwiesunaiaas (PF)
A8 1WA Lz UTU WA INURZFNNII U IWRINTLURFAL (AC) eI wdUIIBTIADT Wansragaulsuno
wasnildadeln 1349

4. HAN15IY

1. wamifaas uazAnmmsldnuznunfanszualiiindsnuussenfindussduginiuguizosing
fnTuaafnIzLa i luaTSan
aUnsninavguIzuunhnuazgndeasalugaiuguininirwaanunig 44.6 oudiuaT 81 22
a =2 a o A o a <& & &
IUAINAY uaziin 11.7 ludwes a33Uf 3 lasviini@easfadlidinszuaasiawia 32 wanuds 1,000 1aad
gunsniaanulWnszlannislWia (DC Surge Protector) 1110 20 fAilauanudls 1,000 Taad iwasAaiuIninadinia
6 6 €A a 6 6
NITUEATIVUIA 32 waNuU3 440 11ad wwasnatusninas IRINTILEFaUIRIA 32 wauwds 220 1ad awnIn
WewderuszuuiaIetneld aunvoifesiulunszlanmelniinszuasdy (AC Surge Protector) 2u1a 20 fila
warkUs 420 186 USLIUEIRRINAAAIN LA THEAIAILIIAWINAT nzua WA waziasWinIzLaRA UYL
100 uanus 100 1ad dutifaasdunaiined 1aANANTN 34.4 LTUAINGT 817 27.4 LTURLNAT WATFI 12.8
[udlues lesdausyanoliingrs VCT aalnawia 3%2.5 asedafiuas uasiannulaaansuadszuy 939

1e8nIfaasszuunINGg lasltuviimasnaivmwa 1.8 N3 cTaadluﬁuﬁuslnﬁﬁ'uq@ﬁ@@l’au’i'sm@”\aﬂdn@hﬂ

A a o a ¢
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NIAAAILNI LTENTRE WU USRI UAAAILNI LTETRS LTUARIAMUULNN AT AAN

ARIAAW I NITald nasadanuanad uIluszay 15 09 20 aIf Imqﬂmzﬁam‘i’dﬂ‘s:ﬂauﬁm ﬁngmﬁyu

U9 2.1 LWAT AEARRIANNTATA (L-FEET) @a@a319 (Rail Splice Kit) Lauwaanil (End Clamp Solar Module) i

waawil (Middle Clamp Solar Module) a43U71 4 (3ndneldandasiuin s uiu) lasldAufivwaanunie s

A ) o a o, & o & a &

LAY 817 2 LAY TI9zENNInsUNaIIRIInusIafiad leanasanidu annadulderwunasgiunisiaas aan.

A A & ° o A o A eda &

022013-59 1389 W13 IUMIAAAIN MHEMTULSznalng : szuumsnfa lWihainwasuussafiadnaaa

UWARIN @ﬁ”ﬂu&;waqmmiﬁm‘i'al,ﬁal,ﬁuuﬁ'uﬁﬂlﬁ (True South) FINANTENUADRNITOUSYDIIZUY [1] iIMLTausa

2995V ILHILTELTR A L1h8INAT LA PR LAt T w I WA INTZuR AT NN lTa1ITaALARZ NI TVINUANGI
v A ad & o Y A < o o R &2 v ' o

Aufa J2I0IN (+) BazB8U (-) i bRianndeuritudasdtstanseanuuynslgin lasasdaluansme9as

a o & A v & P o & A v & P

aUNTY ABNTILIN (+) UKIN 1 U8y (-) 2a9uHaN 2 wazthTIuIn (+) VaIuIN 2 W38 () VaIkRn

3 AUATUIIUIN 5 LRI LﬁﬂlﬂﬁLLNé’ﬂWﬁﬂﬁ@a wAUSNI TR Rz ke aaa

31l 4 nMsfaaunslaaTa R UURAIAINTATA

wadanisrUrAanszualninsTnuuasanfiad wudt lumssuduldnuaisaresesumadande
sruglihaolutu Teasshameswarmlninlddedodalad (L) uszdafasen (N) vasgamuqunelutu lag
do'lail (L) Wisnugniedia uazdemefiaaseu (N) nuuiiiasen ﬁagﬂ‘ﬁ' 5 EIURNYAY YIMNIIT8INUNIT
fauvasnszuaWiidngszuy CT (Current Transformer) inluagasiianelwnanigulad L) Annanmsluia

dreiiansau (N)

awlay (L)

s s MITANADTLUUHNAAN TR AR INA I WLFIONNATTNUTZUUNT MR

ﬂflﬂ"ﬁa’mﬁ'm‘TﬂQzJﬁ'm’mﬁ@ﬁﬁmﬁmﬂmaﬁrmuqumsﬁﬂmumaaTa"LWﬂwm:LLaaé'u (AC) lunaas
muquvl,ﬂﬁv‘htmm “on” Lﬁ'aL‘?j'amiaéﬁgtywmm‘%a"ﬂwﬂauﬁ’maﬂﬁmmsné’lammhummawwﬁmﬁ;u‘lﬁ @T@gﬂﬁ'
6 'vaﬁ'amnifuﬁwmnﬂﬂa?m"ﬁmuqumsﬁwmumaET@"LWﬁ’ms:LLama (0C) lUiduniia “on” LvasuySunm
nszug i Ananuaslosass Waszuliduieiinei v sunasouzaaiinaimesulWinszuasauas
wasfUSanoeussan dnszualnidn uasmaslniningald I(ﬂﬂﬂ’%mmnszLLaVLV\IﬂTﬁ'Nﬁ@vl@T%“fua%iﬁ'uﬂ?mm
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o 1

dszantamwunslassasaziinesdlsznaundmandanisriins lasssuy 9638813009815 WIS
Wansdanuszuuradn s A lwa1dn 08.00 %, wazdanTBaudateuy vluaawdunadiial 17.00 w. wie

0/ ﬂl ' [l dld o 1 a dl [l o Q £ a 0‘4/ o
sunIndanmagendalugasnafifingdndu wu Sdwihazues Jaszuuiantsdentngsinm (Judu Snnss
sansnaasaudimwasnulnininda ldiunisuewndingudiuguninl Power Smart Energy Meter Lita

R2AINGONNIATIIFO VLIV bR

< Switch Good We 1500-N8

[ L -

31U 6 MIFINU ULATATIIFALILVUMIINUHIUNNIUENNALATY

2. wamaIaMzdnasauszuuRAanIzua i waINuLasaiadussaugiaiuguizezng dminaadn

nszus I luasSan
a s a 6 > o ot 1

manesauTzuUKAanszud A uLassfiadussauginiuguizsslng dwivaadinszualninly

aTiTeu wud mineseudufiunulasmafivdayalutisiaa 08.00 . fid 17.00 w. 1ade 6 a3l 1 Falug

Fuau 3 Tu gunpiilaniady 32-35 aseaafos TuiindTunamssauludn nazualuin Masindy uazd3anm

ANMNTUUFIN LA LRI DA LTas nIdwlinTzuanss (DC) Reultduiesinas uazusunmusiantnin

Avzua WA dwiasunaiaes (PF) Aadlnwn uazdnasnuasaun1amuw Wi nTuLaaay (AC) NaIHI%

a & e A a % A e A @ % o A
DULIDILABY LWE](ﬂiqfi]ﬁaﬂﬂiuquﬂﬂﬂquﬂqﬂLﬂﬂﬂlu 1% VLQNN@]Q@]']T'NY] 1

-ﬂl a Nt a 6 o o et '
MN13 N 1 NE‘lﬂ’li‘YIG]EiE]‘]JSZ‘]J‘]JNﬂﬂﬂiZLLﬁVLWW']WﬂGG'I%LLaGa'l“mﬂULLSO@]%QW‘I"QUQ&J?ZUZVLF]& mmua@mmmﬂﬂﬂn

luaSen nadulwiinszuaass (DC)

2YULLIN AUTIAH ANIZUE Maalnih ANNLINUES
(Fala9) (Tad) (wanus) (16) (and)
08.00 . 175.77 1.90 333.96 28,595
09.00 . 175.41 4.01 702.07 38,963
10.00 . 167.32 6.79 1,135.04 49,107
11.00 . 166.27 713 1,188.10 50,951
12.00 . 170.58 7.03 1,201.80 51,162
13.00 H. 164.27 8.73 1,432.76 57,015
14.00 W. 161.59 8.62 1,392.47 56,407
15.00 H. 164.29 6.83 1,121.39 49,625
16.00 . 166.91 5.02 838.29 40,671
17.00 . 164.94 2.97 491.67 30,654
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HamYlleTeinasauszuurAanIzua IinasnuLssanfiadussaugiaiuguizazina dmidaad
nazualirluasaSounsdnunWinszuaass (DC) wudn sndSainawssan nasus Wi ez s Wi ldanusne
Tmsmadaua 350 Sa6 $1W% 5 un9 AR weuTzpznATRWl lapySumussanluinegszning 161.59
9 175.77 Tad Fadudsinowsenlwinisunefiaasmansavitnuwld (MPPT Voltage Range) Tutiag 8o 9 450
Thad G9dasuduszszan 08.00 . AT ULEIIINATiag sz 38 U5 anias e nviniy 28,595 a0 Jenen
sanowssas nasus i uasinasIWinwindy 17577 Thad 1.90 wanul uaz 333.96 Ta6 audey Wessaziaan
Wi wollvenuduusaiais asnanmslaemasaseniiadieaswinnfisesiusen U sfaasSuan mana
i'ﬂmﬂ'%mmmmm]’maﬂﬁgaq@lunmﬂim 13.00 . HAWVNAY 57,015 and FANFIUTUMTINU NI WA wae
89 WRWHAD 164.27 1Iad 8.73 wanuls uas 1,432.76 106 NEGU Lﬁaammﬂmamﬁmﬁmﬁauﬁmagﬂu@‘mmm
swannniuunslrsemad sanalrusslmsmasamusonaansus Wi ldid utsansnm ussaslded s hivanasiie
SYULINRAIIN 14.00 W HINTWA 8 ﬂﬂm:ﬁé"ﬂwmlﬂugﬂwwmium S'fiamﬂ%mmmmLﬂT&JLLa\i'«J:a%ﬂuﬁNgw}g@LL@i
I8N 12.00 . 019 14.00 . Iﬂmmﬂﬂ’%mmmwmﬁmmga WHS TR NTAR NATH A ANILUA W12 anaNUT U s AL WA B
FOAAREINY [7] "L@Tﬁnmﬁ@uma:umimuwé’amuuaamﬁmﬁmm@Lﬁﬂéﬂ%%’ﬂﬁq@&ﬂﬂniiumuﬁﬂl,ﬁﬂ uazilSeuiey
Uszansmwmavnawlvaussuaiaeflninsuaassluudasasam loglfmauzussgauauia 36 fas fans
vaiaathifigauilastiu (Brushless DC Motor) 24 1986 350 106 3U1@ 500 30U TUGIBUNILTEUTATYUIR 325
Sad $190 1 uRd nageumM IR mlugioan 08.00 . 89 17.00 w. laiads 6 asalu 1 9alug JaUSumaau
Wuuas USurmussanlndn Usunanszualain mssladndldanunslosiass uazdSunmanuisiseuvas
yalaas I@mi’mL'ammiﬁnmﬁﬁﬂi:ﬁﬂ%mwgaq@ﬁa‘ﬁ’mL'am 13.00 %. IfszpzIaINIUITRaNA LA TR IUNG
36 AATEILIAN 7.42 WIT AIBUTIOH 36.85 1A NIzUE WA 7.23 uanuds maslWin 259.26 104 wazaNuL

701 426.80 J0UG WY

dl a Nt a 6 o o et '
MN1379N 2 NE‘lT‘I'li‘Yl@]ﬁE]‘]JiZ‘]J‘]JNﬂ@lﬂitLLﬁvLWW’]Wﬂdd'luLLﬁdE]']“mﬂSlLLSG@]%gGﬂ’JUQNi:EJZVLﬂﬂ E‘T']‘Vii‘]_lﬂﬂﬂ’]ﬂizLLﬁvLWW']

luaSeu nedulwiinszuaaay (AC)

Jzazan AUTIN AU ALNIeT amadliih | amasenlnia
(Fala9) (Tad) (wanus) wataas (PF) (An6) (KWh)
08.00 . 233 1.66 0.95 367.37 0.00
09.00 . 235 3.19 0.98 747.78 0.49
10.00 b, 235 5.03 0.99 1,166.09 1.39
11.00 . 235 4.99 0.98 1,167.72 2.30
12.00 . 236 4.86 0.98 1,202.54 3.30
13.00 . 236 5.98 0.99 1,399.03 4.49
14.00 . 236 5.86 0.99 1,360.88 5.80
15.00 . 236 4.88 0.99 1,138.45 6.89
16.00 . 235 4.00 0.98 810.89 7.67
17.00 . 235 2.19 0.95 511.41 8.10

NAMT) mﬁzﬁ'ﬂﬂaamzuuwﬁmmmﬂﬂﬁww NINBURIDN R gLLix‘i@v%gdﬂ’JUQNitﬂvaﬂﬂ F11ILAAEAN

nszu i luaSaunamulWiinssuaaay (AC) Wuin enUSINMSIAUAR HARBANITUAILGLIAN 08.00 1.-17.00
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Abstract

This research is to study the development of briquette charcoal from sugarcane leaves and bagasse
to community enterprises. Which in the production and development of briquette charcoal, has been carried
out since the founding of a briquette production unit. Consisting of a 200 liter kiln, charcoal powder grinder,
charcoal powder batching machine, charcoal briquette machine. As well as finding the suitable rate of the
charcoal briquette mixture from sugarcane leaves and bagasse Determination of thermal efficiency of briquette
charcoal Analysis of economic data and study production costs. Using the ratio of sugarcane leaves and
bagasse, water and tapioca flour. Test 5 samples. The mixture between sugarcane leaves and bagasse, tapioca
water, is 30:10:60, 40:10:50, 50:10:40, 60:10:30 and 70:10:20 mixing ratio 1 - 5 samples, respectively. It was
found that the sample ingredient ratio 1 is 70% sugarcane and bagasse, 10% water and 20% cassava flour.
The calorific value is 4,591.80 cal/g. And has the highest thermal efficiency of charcoal briquette from sugarcane
leaves and bagasse up to approximately 46.5%. If sold to the market, can generate an income of 86,400 baht

per year.
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Abstract

The canned tuna processing industries, It is an industry that is exported and generates a lot of income
for Thailand. But on the other hand, it also creates environmental problems from the waste produced by the
manufacturing process. Therefore, this research focuses on solving the problem of the utilization of sewage
sludge from the production process. By being used to produce fuel pellets This can replace the use of coal in
boilers and also save the cost of waste disposal. This study will focus on the physical properties, calorific
heating value, and financial return of investment cost of using sewage sludge. The results of this study will be
a guideline for the best utilization of waste. Both in terms of reduced costs in waste disposal and convert waste
to energy. The results of the study showed that the fuel pellets produced from the sewage sludge had suitable
properties to be used as a substitute for coal due to the relatively high carbon content and sulfur-free. Including
having a good calorific heating value, 12.56 MJ / kg, can reduce total costs, 59.58% and have the following

economic returns: NPV 48,328.03 baht, IRR 31.19%, B/C 144.64%, and the payback period is 3.0 years.
Keywords: sewage sludge, financial return, waste to energy
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® MATnaFaUIBWNITMIBINAKa FT-IR
MIIaTreunaia FT-IR ﬁLﬂumﬁmﬁ:ﬁl,ﬁaﬁgaﬁuazﬂa%mﬁm‘ﬁa;;hamﬂmﬂauﬁn
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A a 6 (3 & ¥ a va & a
AN 1 HANNIIILATIEN adﬂﬂi:ﬂauwugm“uaamﬂmﬂaummﬂLLazauummdmame

Analysis Sewage Sludge (SS)* Coal [16]

Proximate analysis (wt.%)

Moisture 13.29 5.00-10.00
Volatile matter 60.98 25.00-40.00
Ash 20.86 8.50-11.30
Fix carbon 4.87 38.70-61.50

Ultimate analysis (wt.%)

C 30.41 76.0-87.0
H 6.78 3.50-5.00
N 6.70 0.80-1.50
S 0.00 0.50-3.10
HHV (MJ/kg) 11.84 26.00-28.30
*dry basis

v
= a A 1

a ] a & an o a A 1a
IANAITINN 1 W‘]J'J'Tﬂ'lﬂﬂqiqLﬂi']z‘ﬁaﬁJ‘U(ﬂ’Uadﬂ']ﬂ@]:ﬂ@u%']luaﬂNﬂ']ﬂ:nll’ﬁuﬂ%’ﬂ 13.29% NUIunw

ANTUAUAIN 4.87% fSanauthegn 20.86% LL@iﬁﬂ%mm’uaomﬂmﬂauﬁmﬁﬁﬁmmsm:mleﬁgaﬁa 60.98%

o
& o o

A o A a a v a 9 a Ao & a o
uwazldanuiaugs 11.84 Mikg Sinarasmyiianzinimuadalndidusnuanuitondnufunisfsanunin
aznawi LRy [5]

o [ a & & o A v v A a & A4 a &
fniumaiiensiesdlsznanvaimg dufiunmsdiamildiaiasiined CHNS Talianeiuaz
PNLBHABIRLTZNAUVAIA28EIININAZ N UL FE I@ﬂ’iLﬂﬁﬂ:ﬁé’cﬂamaaﬁﬂi:nawaam@;ﬁﬁm”muvlﬁuﬁ 719)
Carbon (C) 519 lalasian (H) ;g lulasiau (N) uazmgiwzdu (S) laswamitianzdanduldlufiantg
a o A o< = a a o P [ Y a ' = v aa
WWoanudiwianald waziduldlufaniadeinvauwissifiernunmnaznawinge [5] ednelsnaudadan
& g a o @« o = v & o % o a g a
dszmsvesmnaznantinifefife JUsinamuzaudinnn Sauaasliidninnunsdnsumsiiuniaaing
P RR QI ATl g g
o milATERnasaumIBwNIgMamnaiia FT-IR
AN3UN 9 waza3en 2 iunslienzdlasisinrainmnaznawinfodasinaiia FTIR lagan
o { 2 % o . %
N3 wuanﬁyﬁmﬁ wave number 3678-2678 cm™ TN IINUNIIEURZLNIaUVEI O-H stretching 289103989
. . a o A ' \ o
hydrogen bonded alcohols, phenols LLaz carboxylic acids Uuldlufantadoans [6] mmmﬂumamyryﬁm
gananiazdiasddsznavvesindunan teundusyuimi wave number 1782-1482 cm™ @39nU C=0
v { 1 a 4 ) a Qo g
stretching 2841A398379 amide Nanainfinanasdvsznevvedldsin Fudwlulufemadolnyu [7] venainit
@ o , LA A o [
SINUFUIMEIWIRQNA wave number 1160-980 cm™ T9ATINUNITAUI LA awVay C-O stretching Vo4
v =3 Qs 1 1 { 1 a Ag {
lasaaihs carboxylic acids (wllufianiadsaniy (8] madnzidugiuves siica filivIgnidnuiainnizgn

A v 1
mamaﬂmum
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Absorbance

3352
3190
1894
1732
1570
1408
1246
1084

922

760

4000
3838
3676
3514
3028
2866
2704

WaveNumber (cm™)

gﬂﬁ 9 MIIATIHLATIRIIIVBININAzNaWINLRUAIBINATKA FTIR

@137197 2 Functional groups U89NMNazNawiILEe

Wave number (cm™) Assignment Characterisation Reference
3678-2678 O-H stretching hydrogen bonded B. Kim.,2013 [6]
alcohols, phenols,

carboxylic acids

1782-1482 C=0 stretching amide Grube et al., 2006 [7]

1160-980 C-O stretching carboxylic acids Senesi et al.,2003 [8]

o  mylANzALTIANNTaw TG/DTA

A v =S a1 A o a =1 :&’ a o v =S a ar a AN o
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Wamandaduatnefmeisunn eRanTNATIEH Thermogravimetric/differential thermal analysis (TG/DTA) f

a a { ~ v :’ A 1
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A a ¢ & & an & a = X a
AN 3 Naﬂ'ﬁ?Lﬂiji%aﬂﬂﬂizﬂaﬂwugquua$aNU@Wn\'iLﬁaLWﬂﬂTaOLN@L"UﬂLWﬂJ

Parameter

Pellets (%wt.)

Proximate analysis (wt.%)
Moisture

Volatile matter

Ash

Fix carbon

HHV (MJ/kg)

LHV (MJ/kg)

47.91
37.38
8.34
7.22
15.13
12.56

= [y [ & & a
4.3 ﬂ'liﬂﬂ‘]‘.’l"lﬂ']'lﬂlL‘ViN'lgﬁalﬂ'lﬂlﬂiﬂﬁﬂ'lﬁ(ﬂ{l%ﬂ'lislﬁ\‘l'lﬂl&lﬂL?faLwa\‘l

WAIINNU N ATBLNEI ML AT IR IV AN TOLNRILN AR AIWEIITUN LATU LNANINALNUAIT b

' a A . + v & a o 4 @ a4 v & °
ﬂ’]%ﬂ%ﬂiid{i"l%é}@lﬁ’]%ﬂiﬁ&lLLﬂiEﬂﬂa’]n%’]ﬂi:ﬂ?JGSL"ITL‘]J%L‘HFJL‘WB\?%Q?‘I smm‘wawmﬂmum:mmsnmm

AANZAHANDLUNUN M UATHIMEATIINNTI TN Ta TN R 109013797 4

A13797 4 NINAIZRRAADLUNUNNMNULATHIAFATIINMIFIULTALTLNE

Parameter Sewage Sludge Coal Unit
Manufacture Capacity 8,760.00 8,760.00 kg/Yrs.
Investment Costs 20,650.00 - Baht
Material Costs 0.00 3.00 Baht/kg
Operating Costs 1.00 0.00 Baht/kg
Net Heating Value 12.56 27.79 MJ/kg
Specific Energy Cost 0.08 0.1 Baht/MJ
Energy Saving 0.03 - Baht/MJ
Energy Saving Cost/Unit 0.79 - Baht/kg
Disposal Cost/Unit 1.00 - Baht/kg
Total Saving Cost/Unit 1.79 - Baht/kg
Total Saving Cost 15,657.80 - Baht/Yrs.
%Total Saving 59.58 - %
NPV 48,328.03 - Baht
IRR 31.19 - %
B/C 144.64 - %
Payback Period 3.00 - Yrs.
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ABSTRACT

Legionnaires’ disease is a pneumonia caused by inhaling the Legionella bacteria which spreads through
water droplets into the body. It can be found in all regions of the world and is also found in Thailand, which is a
tropical country which has suitable temperature and humidity for the growth of Legionella. The Thai Ministry of
Public Health has monitored outbreaks among foreign tourists who have stayed in hotels in Bangkok and throughout
the country. Due to the infection of tourists by Legionella affect image of Thailand tourism. Legionnaires' disease
has a high mortality rate. In Thailand, there is a history of Legionnaires' disease outbreaks in late 2006. Therefore,
it is important to prevent the contamination of Legionella in the hotels in Thailand.

This research is a descriptive study aimed at enhancing the surveillance of Legionella in hotels where
Legionella was reported by establishing the Sanitation Standard Operating Procedure (SSOP) for using to maintain
the cleanliness and hygiene of the water supply system and equipment used in the hotel guest rooms. The research
examined water samples collected from the hotel water supply sources such as water from cooling tower, hot and
cold water faucets in the guest room, from the shower, hot water tank, cold water tank on the roof top and
underground, which may have been the habitat of Legionella and could be distributed to guests and residents of
hotels. The results showed that the Legionella was detected in all sources where water samples were collected,
except for the underground cold water tank. The researchers established a legionnair's disease surveillance team
and jointly analyzed the external and internal environment (SWOT analysis) to determine the cause of contamination
of Ligionella. SWOT analysis result had been used to create SSOP for monitoring the contamination of Ligionella.
Before using SSOP, Legionella was found in all sources of water except groundwater tank. After the surveillance,
water samples were collected every month. Ligionella was only detected in the first month from the cooling tower,
hot faucets and cold faucets of the guest rooms, while the following months, Legionella was not found in all sources
over the course of 12 months. Therefore, in order to ensure effective monitoring of Legionella contamination, it is

necessary to strictly follow the SSOP for Legionnaires’ disease surveillance.

Keywords: Legionnaires’ disease, Legionella, cooling tower, surveillance, Sanitation Standard Operating

Procedure
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ABSTRACT

The electronics industry of Thailand is an industry with high potential and very important to the Thai
economy. the exported value from 2016 to 2019 years, an average of over US $ 30 billion per year. In the
electronics industry, trying to develop new technologies to control quality, especially the small electronic

components quality inspection. Attempts have been made to change the inspection method by the employee
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to image processing systems or machine vision. It improves the accuracy and continuity of work. However, the
machine vision inspection has limitations in the confidence in the valuation of error from inspection results for
a decision to implement the system. Therefore, this paper aims to provide a framework for analyzing the
efficiency of machine vision systems by attribute data measurement system analysis for electronic components.
The measurement system analysis framework of this document from the relevant literature review and
presented in 3 parts, the first is a quality inspection by machine vision. The second part is the development of
machine vision systems and the evaluation of the error from the inspection, and then finally is the measurement
system analysis of the attribute data for machine vision analysis. Results of this document scholars and
managers can apply a framework for analyzing the attribute data measurement system as a guideline for
verifying the confidence of measurement error and evaluate the performance of the machine vision systems.

Keywords: Machine Vision System, Measurement System analysis, Measurement System Evaluation
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ABSTRACT

Automatic temperature and humidity control system for the mushroom house has the objective to apply
technology to help make the system inside the mushroom house to be more efficient. To control the factors
affecting the mushroom cube, the temperature and humidity has a direct effect on the mushroom house
cultivation. The mushroom houses are equipped with temperature and humidity sensors that send the signal
data to the microcontroller to control the water pump of the spray unit, ventilation fan and lamps so that the
temperature and humidity can be adjusted as needed. The temperature and humidity are displayed using a

seven-segment display. Oyster Mushroom house has the dimension as follows, the width is 150 cm, the length
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is 200 cm and the height is 200 cm. From the experiment, it was found that, for automatic mushroom cultivation,
when the indoor temperature is greater than or equal to 33 °C and the humidity is less than or equal to 70%,
the water spray pump will be driven to increase the humidity and cool down the environment to bring the house
temperature down to below 33 °C. When the humidity is greater than or equal to 80 %, the fan will be driven
and the water spray pump will stop. From the results, it can be seen that this system can be used in practice

in accordance with its objectives.

Keywords: Temperature, Humidity, Oyster Mushroom house, Automatic, Microcontroller.
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IOT SYSTEM MODEL FOR THE AUTOMATIC CHICKEN FARM CONTROLLED BY
MICROCONTROLLER
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ABSTRACT

The loT system model for the automatic chicken farm controlled by a microcontroller aims to apply the
loT technology to chicken farms in order to develop the chicken farm management system to be more efficient.
Factors affecting chickens directly is to control the temperature and the humidity within the chicken farm. These
factors will directly affect the growth and disease of chickens. Therefore, the researcher has proposed the
application of the loT system for the chicken farm in order to regulate the temperature and humidity
appropriately by having electrical devices that can help regulate temperature and humidity. These devices are

water pumps, fans and electric lamps. Operation of the electrical equipment can be operated via the application
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on a smartphone. There are 2 modes of operation: Auto mode and manual mode. The user can check the
operating status of electrical devices and can read the electric quantity via the application on the smartphone.
The working principle starts from the NodeMCU ESP8266 board receives the input signal from the temperature
and humidity sensing device to process in order to order the operation of various electrical devices according
to the desired conditions. The PZEM-004T module is used as a measuring device for voltage and current
values of various electrical devices. The measured values are sent to NodeMCU ESP8266 in order to send the
value to the application on the smartphone. According to results, it reveals that the loT system model for
automatic chicken farm has a good performance. Also, this can satisfy users’ needs at a good level.
Furthermore, the IoT model for automatic chicken farms can be applied for a practical usage.

Keywords: loT System, Chicken Farm, Automatic, Microcontroller.
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USE OF OZONE WITH THE CYCLONE SYSTEM FOR TREATMENT OF DOMESTIC
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ABSTRACT

Domestic wastewater is one of the problems that deteriorate quality of water in water resource. For
this reason, ozone and the cyclone system were employed to treat domestic wastewater. This study aims to
determine property of the wastewater treatment machine using ozone-cyclone system by integrating high

pressure ozone plasma generator and a cyclone system that allow ozone to be mixed thoroughly and quickly
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with the wastewater. The efficiency of wastewater treatment machine was determined by water quality indexes
such as Dissolved Oxygen (DO), Chemical Oxygen Demand (COD) and Biological Oxygen Demand (BOD). It
was found that the adding of ozone at 5 gOa/h with 20 liters of wastewater at the flow rate of 3 gallon/minute
(11.3 liters/minute or 678 liters/hour) can rapidly improve quality of water within 12 minutes with high Coefficient
of Determination (R?) close to 1. The DO increases from 0 to 8 mg/L with R? of 0.8281. The COD decrease
from 132.10 mg/L to 78.00 mg/L with R? of 0.9349 and the BOD decrease from 56 mg/L to 20 mg/L with R? of
= 0.8848. According to the controlled standard for discharge water, the DO must not less than 5 mg/L, COD
not exceed 120 mg/L and BOD not exceed 20 mg/L. This demonstrates that ozone-cyclone system wastewater
treatment machine can adjust wastewater very quicky with the duration less than 12 minutes.

Keywords : Ozone, Cyclone System, Domestic Wastewater Treatment
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3.1.2 ‘.lilail (Air Pump Component) 24419 200 L/min
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a3 lUfe 36 mgiL (FNNAIFTIUMILANMITLILRING VBINTNAILANNANY 1aiifin 20 mg/L) aeanT 19N 1

= = a & ¥ A e ¥ oA
$1379N 1 L‘].h'EJ‘UL‘Y]EJ‘]JLﬂm‘”Nq@]iﬁq%uqﬂﬂﬂuﬂqquﬁﬂqucﬁu [71, [8]

@Fﬁﬁqmmwﬁ'} wine N NNAIZIU ﬁw{'u,ﬁs’gwﬁu
1. anutduwnsauazans (pH) w8 pH 5-9 7.75
2. @la (Dissolved Oxygen: DO) mg/L laigndn 5 0
3. §lad (Chemical Oxygen Demand: COD) mg/L lsiviin 120 132.10
4. {ilad (Biochemical Oxygen Demand: BOD) mg/L s 20 56

a & A a A o o & a
5.2 MAANNzAUTEEnTwaTasthdainFslalauszuulolaan

didnldiniidaruru lunasasiuieIasivaiudolalauszuylolasu laslwiulalow
a |a AY a Y A o oA a
YSua 5 goy/hr sezafiiuFuiulalauszuulalaan droa1fidenu de 2, 4, 6, 8, 10 LAz 12 U7

o o A v & ' { ' [ '

auiay $9ldifiudn pH, DO, COD uaz BOD N9 3282#19283mfiuand9ni Kan1smasaswyi
5.2.1 Awaasnnudunia-lwa (pH) 99a13199 2 wudien pH gadsuanwidmianus

a a { a 1 v a Qr
a9 UszenTanueaaIeIzrIu1snaan1saA1a N wnIaNIalUEVIF1TAE A (pH) VL@] FuUIzENTNII
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> a NG | v g o : A A X a v o o ' ) A o
@(ﬂﬁul"ﬂ (R%) ¥@1 (MINY 0.8245 L°U']€Lﬂa 1 L8931 DO ﬂLWNTuNﬂQWNﬁNW%ﬁﬂUL'Jﬂ’]a%luiz@ufﬁﬂ&l’]ﬂ BIAA
= a a% o A [ - A

qquﬁuﬂizﬁ‘ﬂﬁﬂ’]i@]@ﬁulﬁ]lui$ﬂﬂ @ a93UN 3

U

TN 2 anenudunsa-ans (pH) Wesnnanulalouszuylolaau 5 goy/hr lunanuandeny

NUM3I i ffat nafivEssudaiulalow (wifl)
1]']@]‘53’]‘”: nMINaNad 2 4 6 8 10 12
fanuduniaens (pH) 5-9 7.75 795 7.90 8.04 8.06 810  8.10

Paunadelasu 5 nFulelau/ilua
8.15
Y =0.027x + 7.8239
8.10 7 &
R® = 0.8245 s
8.05 r 3 .4
8.00
o 7.95 7S
[=%
-= 7.90 . 4
7.85
7.80
7.75
7.70
0 2 4 6 8 10 12 14
a1 (ui)

3UN 3 myAenzidanudunianiaiusvassnIazany (pH)

5.2.2 endSunmeandianiazatsluin (DO) @330 3 WuUSumeandlaniazatsluin

a X ' = . Iz s & o {o o

(DO) WixduatuTITILN 2 wifiusn uazmanInfisud ldnuanasgIuaILgUMTIZINBINAMAIINATILR

indorulalouszoylolaauluwfin 4 lasszuusainsadindianmeandianiiazaisagluin (Do) ldatne
N a & v a NG | v q o ' A a X a v o gao '

daifasauilazAninisdadula (R?) fidn iy 0.8281 11lnd 1 uaesit DO AindudanuauNUInLIAaE LY

o A o , Ao a a% v a v A o P
i:ﬁ@]ug{‘]&nﬂ ‘Ii\‘iﬁ](ﬂ’a’luauﬂizaﬂﬁﬂ’]i@@ﬁulﬁﬂ%i:@m 9 @Ngﬂqﬂ 4

a7 3 evSanmesndiaunazansluin (D0) Wesndanulalouszuulolaan 5 goy/hr luafuaned1ans

ANAIgIH frian naftFssudaiulalaw (wifl)
YNNI
mmeses 2 4 6 8 10 12
fa9USunmaanGiaunazans laighnin 0.00 400 550 650 7.50 800 8.00
agluih (DO) (mg/L) 5 (mg/L)

JEET 2020; 7(2)
92



mﬂﬂaiﬁﬁmwﬂbﬂﬂauﬁm”ﬂﬁ'lLﬁmgwu 110N AN WATATA

http://jeet.siamtechu.net

RBanalelsu 5 nFulelsu/ialue
10.00
e Y = 0.6071x + 2
R? = 0.8281 il
8.00 e ¥ 9
o
& 7.00 *
2 6.00 P
&
S 5.00
(15 e
S
Q 400
& 3.00
2.00
1.00
0 2 4 6 8 10 12 14
a1 (W)

3N 4 myllensidiinmaeandlauiiazaiagluii (DO)

5.2.3 f1veidSumeandlannasiaiiltlunstdesaaioa138un3d (COD) 917197 4 Wi
UszAnFawnmsinauzesalastihvainiodislalanszuylolaauanisoaadSuiam COD taat1isiasr
oA a & 1a A A P ' a a6 ' a A
wazdatilas :nMIAeTed Usunmeendauiansndltlunistesaaioansdunssd (COD) wuindsednsaw

4 b :/ =3 L3 1 1 lﬂl Qs a A€ @ A
gagarasiniaingslalawszuvlslaauianusuisnaalSunmn coD laatsdaiies aulszanimMIaaawla

' @ o v ' { v @ o ' 9 A o
R? ﬁﬂ'l LtNINY 0.9349 L“U'ﬂ:ﬂa 1 L8a331 COD ﬁa@adﬁﬂ'«nl]auwuﬁ:ﬂUL?ﬂflﬂﬁiuizﬂuadﬁJqﬂ PIIAINU
U U

= a Qf o A L > {
sutizaninsaadulaluszdy dun dagua 5

397 4 ardSumeandaufiansiailtlunsdesaaraansdunsisd (cob) Waankanulalauszulalaan 5

gO5/hr luwafiuanasns

2

fn frian nanfidusuRanulalaw )
R mmg’m NINa[DI 2 4 6 8 10 12
fuadtSunmoandlauiaaad TaivAn 132.10 120.00 110.05 91.68 82.68 78.88 78.00

=0

llunstesaanaaIdwn3d (COD) 120 (mglL)
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PSanadelau 5 n¥ulelasyalug

140.00 ;
4
Y =-4.8555x + 128.19
120.00 F—~~o - -
\ R"=0.9349
= 100.00
qg \
2 o
2 80.00 —
= 60.00
a
S 4000
-&
20.00
0.00
0 2 4 6 8 10 12 14

a1 (i)

3N 5 myllensidiinaesnduuiiseiiltlunsdessavasdunid (cop)

'
a a

5.2.4 faesdSumeandlauiafun3dlslunistesaanoansdunisg (BOD) a9a13197 4 Wuin

9

UszEnTnwnsvinawsadaIadtintanngodialalonszuulolaawsiuiinaalSunos BOD laatnssiatitad

2 [

o a a% v a A @ ' { ~ v o o ' )
auﬂi:aﬂﬁﬂﬁmﬂaulﬁ] (Rz) AT NN 0.8848 L1NLNA 1 LLR®IIN BOD ﬁaﬂad&lﬂ?ﬁuauwuﬁﬂULﬁaﬂagluizﬂ‘]Jg(\‘i

'
[ =

IA N S a Ag o A o a
n GIN'ﬂ@l’J'lUﬁllﬂiﬁﬁﬂﬁﬂ’]i@]ﬂﬁ%lﬁ]l%iz@ﬂ @ 931N

UG

a7 5 ddTanmeendiauiinfunidlilunsdesaainasdunid (BOD) wieduranulalauszuylolaau
5 gO,/hr TwaNuaneaIn

T

1 1 1 A o a Qs - %3 a
N aAnNa LIRNNUILRE MN@T\UIQIT% (‘m‘ﬂ)
YNNI
mmg’m NMINa[DI 2 4 6 8 10 12
dvasdIumeandiaunfunid Tadvfin 20 56 40 34 32 29 25 20
lilunstossaeasdun3sd (BOD) (mg/L)
Wanadelau 5 n¥uTelawiTug
60.00
J'S
Y = 2.5536x + 49.036
50.00
R*=0.8848

= 40.00 &
c
5B L 4
£ 30.00 L
ag \
g 20.00 %
m
" 10.00

0.00

0 2 4 6 8 10 12 14
a1 (1)

3N 6 millenzidiinmeandlauiydunidllunsdassaiuasdunid (BOD)

JEET 2020; 7(2)
94



mﬂﬂaiﬁﬁmwﬂbﬂﬂauﬁm”ﬂﬁ'lLﬁmgwu 110N AN WATATA

http://jeet.siamtechu.net

1 Q/ = g w a Q g’
6. AN¥INHNAYAIAIENUITANSNMIAAFRIADaINIIAM I ILFaa 8 umlalouszu
Telaan

d a e a af% o A ' !
Waknanmansianaudszaninisaadula (R%) w8961 pH, DO, COD Waz BOD 31nLA3ad

o o & A o a ¢ A = a a ° A o o & a o
Jdatuemealalouszunlolaan denzAinednsdssiniaiwnisinauasaalastntainiadas
b ' g Qs a A€ @ A o { o u’
Tolouszuulolaan lumwsinvesnmstita wuindaudssindsmsdadula (R?) annmivinusedaiadstinga
dusodiololouszuvlolaaw lasnsrslalawnyiunm 5 gOyhr Adnafen 0.8681 Tadudadovod

ﬂi:ﬁﬂ%mwmiﬁwmu@iauiwaga AIANTNN 6

{ a a o 1 Qs a nf @ A Qs :/ v a
A1397 6 ﬁﬂ‘iﬂﬂﬂizﬁ‘ﬂﬁﬂﬁ‘wﬂ'ﬁ“/]']x‘l’]%‘ﬂ']ﬂﬂ']ﬁ&lﬂ‘izﬁ‘ﬂﬁﬂ’]i@](ﬂﬁulﬂ"ﬂBdﬂﬁi’ﬂ@ﬂ’]i%’]lﬁﬂ@’lUﬂi&l’mﬂéﬂsﬁ%

PRI pH DO cop BOD g

Ysunmlalaw 5 gOghr 0.8245 0.8281 0.9349 0.8848 0.8681

7. m3awanndszansanlwnistintdnsinds wuu Eff: Efficiency

miﬁwmmmﬂi:§ﬂ§mw1umsﬂm‘“@ﬁn§maamsmaaqmiﬂwﬂ'mﬁ:nﬁwgwmﬁmm'fiaa 1@
indslalanszuulalaaulunisaadr COD uaz BOD drndnfasazaasdszansniwnistindaingy Ef:
Efficiency lag@n®s1ann ((@hmmn‘fu‘uaaﬁﬂvlmmﬁ - ﬁ'lmmn‘fwaoﬁ'lvl.maan) /mmww‘fwaaﬁﬂvlmﬁw)
x 100 31NN TANEY WU UssansawmsUsusniw cob indsaudaiulalon 5 goyhr Aadluiasas

40.95 uazyszansawnmsdsuanw BOD Awduandanulalow 5 gOy/hr Aaidusosaz 64.28

8. dylua

S a I Aa A o A o o & o a & wa

WiFsdudgwninansznudasiwiasan wwanuaalunsldlalamihdaifaiadwanausa
A ' oA v & & A o A o o & £ A '
Alaatdnvaslalon watitasarnlalonaaroaniiFsfa btz tolaaudaduaivininwwuudulunazes
Iilelousudanuiufsldadneriafe Taguissdienidszininnaesaiesidainiodinle louszuy
lolaan waztNoassnianssnduuuunisitadiodislalanszuulalaan nan1339uwWud1 9031
anuFndRaslunsienseuatWiln NITzuy 181 1 321N Fa1nszuatWii 1.55 uan dani1tndaNnLFY

A A o o & o a o 0 @ o - '
678 803 nIaMIUNUANEY 1,000 8T MELIa10A 192109 30 w1l LRuAINTELE PARIUTEN ™ 2.33 N
% a A€ Qo a 1 a a { 1 v a

nanIAnsaaNdszantnitaadula (R wuitnmsiandSurmlalauil 5 goy/hr sanalidraendian
ﬁmwﬁ'uw”ufﬁ'unmag’lm:ﬁuga §130170U5UA1 pH, DO, COD Waz BOD maaﬁuﬁﬁ"gwﬂﬁlﬂﬂﬂmw
AUNaI3IUAILANNITELEINTY TasnTNAIuguEafe laneluwnat 12 wifl saudszEninnlumaida
Wi uuy Eff: Efficiency wuihidszininwmadsuanmwiivaunzas aydlaindssiniamwnistdaings
sasmathdaindadislalouszuylolaan susodivaniwindeldaudanasgiuaiugunisszineings
20INTNAILQUNARY FInaaUianizad NamdszAniawsaaiasiiaiidodislelouszunlolasu
lagldvsualalawdrjiddaingys 7 5 goyhr mwsndansiufogusuldaudunnigiu dendans
Arnazualain Mnfisnatheinm quadmiuneamu dadudumaddaiifodislalowszunlolaau

Aa A A
NUYTzENIN N
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