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A Design and Development of Solar powered DC Compressor Air Conditioner
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uAgpRnUFoRszuvThaudulaglindsnuuasending Aldszuuuvasislifingzuanss 48 v 500 Watt. Ingfinds
wdawildlugsilnedsudiog 663.98 W. Tagnsasiaiamemmsvhanuvesssuuiaiesuiuemaiigamgil 25 asm
pspsgIuMsUsEniamdsnu auadslunsideadiidinannshaurennssul fuemanemsarensuanss
Tnglindsruuaseriindnelu 1 $alue vinmsielutaanaiyng 5 wiiivesnisvau Tnevinnsifiutufinan useiuuw
Wad (Vi), NTEUALKADAEUATNTAS (In) , WSFTUBAYTEY Verurger) , NTEUABAUTEY (lharger) , WTIFULUALADS (Vior),
NILUAUUIADT (lor), UTIFUADUNTALDT (Veor), NTLUARBLNTATDS (lcor) TuvauzTvinauuaz Ingamgf Aradudou
audng-aundu uazduinma usad, nszua Mdluszuulagldndanunasending, Amussavsaim Btu/h)/watt Jawa
N1SNARBINUTT Y YINNUNISTINUTeIYRsrUUUTUaINARBumsaensrLansalnslindanuuateniing dna
ﬁWLQ§8WWﬂ57u Vpv= 5515V, Ipv= 7.8 A, Vchager= 55.525 V, Ichager= 7.975 A, Vbatt= 45V, Ibatt= 13.275 A,
Veom= 49.15 V, lcom= 13.575 A, P= 663.98. ATuNaved gungianing Laﬁ‘aag'ﬁ 19.7 °C gungilaunau Laﬁ'ﬂag'ﬁ
28.85 °C anutuduansieiadedl 75.325% duaunduiadedl 73.425% daudiuves ardsgAvsnin (Btu/h)Watt i
Aledefl 154044 w30 30819.62 kW uazA EER AATian 23.59 (Btu/h)/Watt uazmiisiignog 11.81 (Btu/h)/Watt
Fanavesrn EER AlFannisnaassynssuutiueniaresmsaiwesnszuan salaslindsnuuaseniing fdugann
LLa:ﬂixﬁw%mw‘luﬂwﬂ%wé’amuagﬂusxﬁuﬁﬁmﬂ%uﬁwﬁ’ﬂmﬂm EER vaatA3aUsuaniAvuin 12,000 Btu, L4
AOMNIAYE N TEUAAA 28l EER Ustuas 12 (Btu/h)/Watt Safulumainguszasdvesnsideluasd.

AVIAN; ADUNSALLDINTLUANTS, NAITULEAIRITING.

Abstract

This paper proposes a solar DC air conditioner 12,000 Btu/h with battery backup. The DC
compressor is rotary type which has voltage 48 V and power 500 W. The parameter of solar energy, input
electrical and output air flow, humidity and temperature are collected every 5 minute follow as solar array
voltage (Vpv), solar array current (Ipv), Charging voltage (Vcharger), Charging Current (Icharger), battery voltage
(Vbatt), battery current (Ibatt), compressor voltage (Vcom) and compressor current (lcom). The air conditioning
system is operating at temperature 25 Celsius and the average power consumption is 663.98 W. The
temperature and humidity of return air flow are 28.85 °C and 73.42% respectively. The temperature and
humidity of supply air flow are 19.7 °C and 75.32%. The average energy efficiency ratio of solar DC air
condition (Btu/h)/Watt are 18.73 which very high compare with the conventional AC air condition about 12.00
(Btu/h)/Watt.

Keywords: DC compressor air conditioner, photovoltaic system
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Thailand Renewable Energy for Community Association (TRECA)
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R-22 wazadameunsaiwesmiwnldvinlsnisuag Scroll
dn1smuauiemesluada fusudsingungily waz
F9URUURRRe (On-off Control) Favinliiiuseansnn
i uazemianeluviosdionmgiliasiiaue Jaldiinng
Wawnesawesuawesndunihfivazlidunesines
Usudmnuisiseu ieasuaunisinaansininudud
L3811 VRF (Variable Refrigerant Flow) vinlviaauny
qungiildesnseiiios uisruuiiicngs uaznisaugu
Aoudadudou wazmnagldsmiuszuundnlniingsau
wasefing agliaunsaldlnensald desdiyaudaslnil
Wunszuaadudnd Snuuaninis de n1sld
PRNTARSHBWSNSRans U UlLTu see Sefided
ﬁﬁﬂixaw%quﬂ WLLsﬂﬁﬂqﬂummL%aiauﬁquﬁuﬁu
wazausausuaussouvesgUnsalld tdsamiuansvi
A R22 talnslidesiaulassuurioren(s] 4q
f1911121A R-410A ﬁﬁmmmﬁuﬁwm@miw [a] lai
ansnsnumaunld uenanimeeuinsaires wuald
TAtanas fndeie wazldsuaufongetu uarldd
1A3INTNATIZNANDULNUNAATEFANENS [5-6]
wudn faundululaiiasdiszuvnomes
nszuansaluussauiituindeusend e iingun
14 (7-10] fedululasanisiiaeiiuuanfiviuinsnis
Usgudanasnulusyuuiiuenmealagaziineumnsaises
nsguansaliuuseanu vinaisvinaaudu R-22 10
FauUatavildsuwnuneumsawesnsyuaadueingns
Wmudu R22 uwazviinisnaaeuussanian wile
AATITRAUTTOULTEUULALINTINIT NI UUAAZ S
AULEITOUVDUASBIUTUBINA BaaLMDINTTUANSILUY
BBudsstuaganunsaldwasnulviinssuanssainsguu
nanlimdunasefindldlnense Tuusnadlld
Tidndeseatiosawlnilid annselduunmedidu
wrasnasnuasulissuvaansayinaula
Frowniiseladdlatiuuanlunisoonuuuuay
WaugaszvuUsueniAraumsaesnsuansalagly
WEuLafing nseenuuuasdl 2 da fie diudinils
Ag n1seanuuuLaziaiuIgaszuuliueIna
AouwsawesnIzuansilaslindsuatoniing dalu
duitaesiemsosnuuunaraidlunuszinausluads
dalu itelrinGsuth@nyidauseus wasiinnsiious
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Anwmdnns wagngud] ey fAnwmdnnisnis
SrUUUSURIMALAZENTTINAIY e
\fuwila R-22
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panUUUsTUUUFUBINA Compressor dc Tag
wdsouusseniing

afauasiaynszuuliueInia

Compressor dc Tngldwdsnuudsaniing

FamAndszansammsldndanuainms

Anwwidnnis uasngud] ey
wasUNaUNUATY Solar Cell

Compressor Dc.

N . a¥sluau dwau 1 9a

WAL YAsEUUUTUBINIA Compressor dc . mon T |

N v o - . Uiznaumumsﬂnﬂﬂun 6 Yunau
Toeldndsnuudsaniing

Tadumsznas

thuavnmsiadyaszuulivenia shluauanldaou i

Compressor dc Tagldnasnuuaseniing
wdwmmAsziniammsldndsau

Jauazdsufiumuszansaw

aqUnanisiRgRsTULYTUaINIA

oy Ao e
Compressor dc Tagldwaaau vaslusuiithunldaeu

uasoiing

sty

[R—TYR
ayuwamsinilunumsinufjun

ﬁyuqm

JUN 1 Fauansnseniiiunuide

2.1 Inguszasn

2.1.1 WungasyuuliueIniAneumsageSUY
Sale afinansvhaudu r-22 Mlduawesnszuansa
Aaswiusgansainnslindnuvesynssuudiuanie
pRLNTALTRSNITUEnSlagldna UL Ing

2.1.2 Wiethraiauazimuwaldlulidunnsnis
ausnendsnulussuudiuameasnienounsaiees
nszlansesiunasnuliinanuasefing

2.2 wuahe noufiieatas

wdnn1svenAiesUuenmsuaInnisansvi
A uildld R22 wvinissadieiniesdaansyi
ALEU(Compressonansvinauiulzgndnesnuily
sunuuuRaussiugsligamniias lvanuvieluidng 1a3ea
AIULLY (Condensen) ufaussiugaiigumgiias wlelva
Wandp3esnusduiivalUveuuargnsyuieauseu

ponsgninsiilnaluiiesniuiiy arsvinuibuiiesn
MniAseanduuY Wegndnnueusendiunia Aas
wWasuan ey veavad widsnsiussiugediaamgiiae
mmfusuaqmaumﬁuqqqmmiqq fagdsmuvenisdn
uidgaunsaimunauiihen (Refrigerant Control) Liloans
vanuduiiduvesmalussiugequugiias i
gunsninUANten agnanissiuas udalvadluss
AoudLlu (Evaporator) ludamzfive unadussfuga
gaungiige gnanussiuatedsIag fzifinnsszne
nanewdule msssmeiiAntuluresdifu asfuennny
Yousouquimiiy wtelinisssverinldedisauysal
dlemnudeuluvinady gniendiglunisssimevesans
vy vilieumgilufenduas arsvianudud
sonanAsEALiy axaglugUuuuveuiausfusgamgdl
i Tnandugviensgaluiiinoumsaises damyuideu
Hufpinauinaonly Faguil 2

Low PIessure gmmmm | e figh Pressivre

2 Candenser

U7 3 laezunsurnuiuuasiowiall R-22
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15199 1 Wisuiieunadfvewmas JUN 5 Avawsaiwes Rotary BLDC \andlve
AMENUR BLDC Brushed | AC
Induction dmiulassasnavenainafuansfaguil auass
A5 Taid NN ail aaunsaweswuulssAtenthuldiuueswmasnseuanss
15950 2731781 wuulSuuseanuindlugeandlvd
2 > z TOW Retation k. Deg.———
818A15LY g1 Gy g A [
3 n1 |
37U Hanz _|—|_
a a s T LI
Usgdnsnn | &s Jrunane | Yrunang
ANA9RD GR N Junang
YN
ANULRBY fn a9 a9
GEN [y 619 [y
3101 zjau,m'ﬁ drunans | én <oy e p
o RESMED Mctor Technolog s Inc
wwalilanas e
— - - Zrvee s tnneen FRAD PERA.
nmsaue | dudeu g e/
Judou

votmesmeunsawesuuuldiuuseinu  uewmes
nszuansuuliuuseniuiinnumunzaund vy
\3esUsuaMAnsTuanseTidnd sukaiefing osn
farunsauduaiuiiisevvesuainesils wagdl
Usgdniamawazannsalindanulniinsgnsain
Lumneiviewaduateingld anaudAueines
ﬂixLLamaLLUUIiLUNdmLﬁaLU%&ULﬁaUﬁuuama%mﬁm
B LﬁuuﬂiuawﬁmwmmmaLmaimummmnmw 5-10%
uarAuANTRMUBY wanafined 1

JUN 7 Iassafauasyaduneumnsaiees BLDC

ludruvesnisnruauuemesnsskansawuuls

El Motor output 75% improvement. ' P a o o ¢ o
(Power conaumpion reduction va. AG motor) wUssinu agldimaiiansaiuaudyaioiiad lnglasadng
Jashduuudunesinesammaifinemsataninus
saukazswiavedlsmesuaziundeulviiusyuuniuay

lulaspoulnsalass eUsvunadygauavainddanisiu

Retor Stod Plaos KO Magretic

H Improve oil supply at low torque

@ @ @ Ismawuuﬂsummmiau muaﬂﬂuiﬂw 6 LLa‘“iU‘Vl 7

Hmﬂbut

sﬂﬁ 4 Taseasenunsalses Rotary BLDC

Solar Panels

suu COMPRESSOR INDUSTRY " @ LG Refrigtant Tubes
A\ MTEURISH FLECTRIC GROUP

Solar Controliler

Y |
: 1 _——
Power Cable -~
HITACHI Doop-Cycle Solar Batteries
4x12v

U7 8 lnegunsuszuuliuoImAnBInIaYe SN SEILARSS
ﬁ a Tnglandsnuuasaning
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nszwanseliuusegruduindou Adarualdly
wissUSueniadniulasennsived uazarunsadin
wuaeITeuvaIsIINNE LAt inddeuliituyn
Usuemanszuanss fauanslusuil 8

2.3 n1snsaadaiieniusedniainuasdnsinasld
WA

#@115095793nANNARINT I veRRLINTEIwES
Waaufununesduarasuauesldnaiasiietana
T lnonsduvas i uenmamaminudaiu Ty
MIIRTIzdEusTauzTeLaIaIlfUaIMALUUIBREY
s1en15n3eiioTafisuiuldun Power Meter w3e kw
Meter, Thermometer (1A 30 93 8 ¥ 9 g i),
Anemometer (Lﬂ%aﬁﬁaiﬂﬂaﬁmL%%aﬁﬂﬂﬂ), Hygrometer
(A3psiloTnnuTuFuTNg) wasPsychometric Chart
(uswugfionne) Tnefluuamansiiutoya fiil

2.3.1 JufinArAnusiancuntidnvestasau
ndv Tawarstanans 4 ealiviavaniifaudanudu
Aady

2.3.2 Snvuneiiuiinthinvesesaundy waanhly
@mﬁummmL?tjauLa?{alﬁamﬂ%mmammuﬁsmm'm
AeedLiule

2.3.3 ﬂ’uﬁﬂﬁhqmunﬁLLazmm%uﬁuﬁwﬁmadam
318 (Supply Ain) i lumaneurtalvesansie (hl)
NAUNUNI Psychometric

2.3.4 ﬂ’uﬁﬂﬁhqmmﬁLm:mm%ué’uﬁ’wﬁmaaam
n&u (Return AN Wit lumaneuiatvesaundu (h2)
ANUHUYI Psychometric

2.3.5 Fuiinansldindslniwesinaudu kw
8 Power Meter

2.3.6 TUNINAINIEUALAZ LI IAUVB VUL SALYAN
waa

2.3.7 SuiinAnszuawasusifuiineumsawesly
U

asTamdslufinnszuanss Ande Wudluans
Usinavesnuiivihlutianaiidmun dufie snsilunis
i Mdslniaiunsaialaluguresussiuluiuag
nsvudliin shenfldraes induamnids il Toe
¥gnsnn faunsi 1

P =Vl (1)

s maslnilulesnssiaasu

Amasinilunsasiiihnssuaadu agfeadua
dalwiheda (True Power) wi3e PT anunsadsudugns
NS 2

P=ViCos O @)

dlo P e mdsluih fmbeaduies (w)

V @ uwssiulih dwhadulad  (v)

| fio nszualnin duvdeduneuuds (A)

1

19

Cos B Aermnesunanesvenans

nswssuifisulszansnmueaaiosdSuainia
anunsa mlEnnIsAwInmASRIINIseaEy 3
aunsa AwadSiaanbunuaunisi 3 wazause
119031 n1s31eaududenanlumiuinminisznisin
A Iaauaunisi ¢ dleanunsamuanisznnsi
AMdulALad muInfunNIsTinANABINISANS NS I
zaNsamwInUsEaANS A mUessruuUSUaNAls a1y
aunsi 5

CFM = Air Flow Rate (ft3/min) (3)
= Supply Air Speed (ft/min) *Grill Area (ft2)
Q = 4.5*CFM*(h2 -h1) (4)

dlo Q = msdmnsEmsiaudy Btu/hn)
CFM = 8019111391880 U9335UUUTUINA
h2 wag h1 = enthalpy U990UTUULALAUNAU
Fag1ue 16a1n Psychometric Chart (gﬂﬁ 8)
h2 = aﬂnzqquﬁu,azmm%ué’mamé’u (Btu/b)
hl = annxqmmﬁuazmm%ué’mauahﬂ (Btu/b)
EER = (Cooling load (Btu/h))/(Electrical Power (W) (5)
EER = 3.412 X COP

COP = EER/3.412 (6)
KW/TR = 12/EER (7)
Qi = 5.707x10-3x Va x (hi —=he) (8)

ot

PRI
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Psychometric Chart ﬁzu fo nsmliiuansAnves
gamgiiluannizund Wevhmsdumaniesiu gamgl
WUITUUNIIAIUANGUUNE VISaNT mummam%u Hu
#u Fansfiisazeuaild sudusemsiu Arfiuandy
As

Dry Bulb Temperature fio gauvQiinsgiuzuis
fimiiedu esrwaides @uuwane anlunsnuans
Faust -10 ulUd 55 serniaifea

Wet Bulb Temperature fio gaungiinsziurziden
iy ssmeada uansiiduldmonan Aaudu
duindd 100% 1iles angamniinsziiziden Aoanne
fluans grungififimutunniigafio 100%

Relative Humidity @® A1ALTUFUANE wans
Ju 9% FadudasdmseningumginssieUonuas
nsiUzuie waneTiduldslunuuey duus 0 - 100%

Moisture content w3af1 W tfutes Aesnsidiu
A fvhediu ke/ke Aodulunuiuey uans daus
0.001 - 0.033 ke/kg

Enthalpy %3ed1 H S1azisenineqine Usunuwes
wdsuanudeuluszuu Smhedu k/kg Aadudesni
wanaAn daust 10 9 145

At dfieies 2 Afusifezanansam

it}

Arldanng thenndudile 2 dusai fAagmenlenn
A usilupnnduass dawlvgjavanunsaiudoyals 2 f
Aogaumginsziuizudis uaznsziizlen Asguunugl
lelasimdngui 9

TunsAuamaun Btu iidluieififuiives
WA N9 4 1WAs 877 4 1wns el @aunns

%19 x 817 IWS1zaiY axd = 16 5.4, TAnd
Auralduniisuniauin Btu veun3esUsusinie

Tupsns
A5t 2 MsUTeuiisunisidenauin Bru fu
Huiios
Btu VorUnd (13.41) | tesilauuan
(m5.4.)
9,000 12-15 11-14
12,000 16-20 14-18
18,000 24-30 21-27
21,000 28-35 25-32
24,000 32-40 28-36
25,000 35-44 30-39
30,000 40-50 35-45
35,000 48-60 42-54

48,000 64-80 56-72
80,000 80-100 70-90

Fnsewan ssuulvaneas
YUIAYBIALKS = ANNISIINSINUITINNINUA / 5

Flus (WBunauasenfindiiunaglaly 1 5u) ©)
= {(900 W X 1 1A589) X 1 F2lag} / 5 Falaa
=180 W

Fatu auaveTaduaeniingiidedd Ao aun
30V 180 W Faidenldumsuin 29.9 V 250W 91uau 2
WHY WUALABS (Battery) vhwtiiudrsedluii Tunandi
wnslganlianunsafusadld (atnansin) wunnedd
wangaununsiulussuuaduaeing aasld
wunne3wiia Deep Cycle usazdisnniga Fausranunsn
Geonldfunummoiafladuunuld 1wy wumnedsasud
W30 WUAAEIU (Sealed Lead Acid Battery) I¢f Svazdl
599NN

ansAIuIN YuInnTELa/T T YaIuUALAD3
anansaaulaan

Ah = Andausan / usadulwiuunines X 0.6
(% mﬂﬁi’fﬂummﬁlﬂﬁﬂﬁagﬂmmmma%) X 0.85
(Usedn5n M09 Inverter)]
= {(900W X 1 1A300X1 92139}/ [48 V X 0.6 X 0.85] (10)
= 36.764 Ah

Fuhuruavewunnoinidasduuun 48 Taad

45 Ah v3031nn31 wilugnszuvlsuenAnemsalges
nszuansdld 12 1aad 45 Ah §1u3u 4 gn

2.4 31539

24.1 sanuuulasiaineyassuudiuennia
poNlnTAlwoINITansilngldnasunaseing lnanis
ponwuuIzmilsdauioinisrenaasaLaznisvuine n1s
TFUMIIYBIUNTAIANY VUIALAEAIINGINENINUTY
10
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U7 10 laseainaynszuuUiuaIniAnounsalees
nszuansilaglindsnunasending

JUN 11 Mundavedlaseasng

s nniseanuuufazldynszuuyiueinia
AosNsALERINIruansilagldndnuLasind Nauysal
WUURagUn 11

Uil 12 gaszuvuiuemAneuwsawesnsvuansilagld
WRINUUAID G

gﬂﬁ 13 @un

‘ 04
TUNFIVDIYATLUUTUDINIARDILNTALLDS

' v

AsehansalaelanasULaEIeNng

JUT 14 nMsfnfaukgaduae1iing
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| lw | R(Q) Vpv Ipv Vicherger | Icharger
am 500Q | 554 7.8 56.3 8.2
1 KQ 553 7.8 55.6 8
1.5 KQ 55.4 7.8 555 7.8
2 KQ 54.5 7.8 54.7 7.9
Anade | 55.15 7.8 55.525 7975

A15799 4 151 TUNNALTITULAENTELE TudIunIeAIu
UAAIINENLUALADT LAY ADILNTADS

ATNTUANALTIRULALNTELE TUAIUN A TULKEIINY

R(Q) Vbatt | Ibatt | Vcom | lcom | Vc*ic

500 Q 46 9.5 50.4 10.1 | 509.04

1 KQ 45.6 10.9 50 11.9 595

1.5KQ | 44.6 15 48.6 144 | 699.84

JUT 15 19959AUTEUUAADT 2 Ko 438 | 177 | a6 | 179 |s8s0.0a

394 A 39 iad 45 13.275 | 49.15 | 13.575 | 663.98
2.5 NaN1538LAZaNUIIINANITIVY ALEaY

Tun1sinmA1Usz@nsninnisesnuuukasimul 3
[l o Y o [ 07 L
sruuliueiniansumsarasnszianselagldndeanuy ludwvesmsiadiiussuuhanubuluas Uiy

> ' ' ' v ca' v 9
wasorfinddu SnArnugUil 16 Faavuansiinaaiiudn  A1ANUAINNINT 500 O, 1KQ, 15 KQ, 2 K, lanady
nsvuausRuiueileawaduaz charge controller M3 3 uavihludameniiidsnuiineumsaises

N3Y15ANYENYATAUUALADT WazNITLENTLUALIINUVDT ‘
MBS ALTDSNSELANST 48 V LaztiuavandiuSuar A9 5 mssduiindinmainanuludiuvesssuuniin

' < i 1
AMUAIUNIL 500 Q, 1 KQ, 1.5 KQ, 2 KQ, lanasamnsneyl  AINHEUANUANRNY

3 wagyAnadsieluma &l msduiinansvihauludiuresszuunsvhanudu
R(Q) | Speed | %Rh T/audney m/s
3 il 5009 | 2500 | 682 215 3.5
1 KQ 2850 76.2 20.8 3.1
. 1.5KQ | 3200 7.2 18.4 35
2 KQ 3500 79.7 18.1 3.8
: Vg Fiade 75.325 19.7 3.475

qviAnIzuATuR (pv)

715799 6 As1eTuAnANsIuludINYeIsTUUNSYn

gﬂﬁ 16 WANIIANTINAINTEUARAZLIINUTTUUUSY Aduiuaundu
IMARBLLINSAITDINTTIARSlneldnaTULEae R msutuiinAnsieludiuvesssuunisinubu
R(Q) | Speed | %Rh T/aunau m/s
A15197 3 msrsTufinaussdusaznszua ludwmed | 500 @ | 2500 71 29.1 1.7
uwnaseiundlgaigaduazensaaes 1KQ | 2850 74.2 28.6 19
ANTNUUTNATLSIIULAZNTELE TUEIUNIP LKA Y 15K | 3200 752 28.1 24
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2KQ | 3500 73.3 29.6 23 7193197 8 TuiinAgaumgilandngaunduiarAuu
Aady 73.425 28.85 2.075 ] T v T v
%Rh | Speed | (aauuqdl (el
Q) Y m/s ) m/s
- o e v o ; au3Y) AUNEY)
M99 7 AT AIUIMAIAIEIULAEIRI1dIU
500 | 682 | 2500 215 | 35 | 291 | 15

UsrAnSAnnasuYaanInsUsusne

ps9tuiinAn1svinauluduvessuunsyiaL iy

Btu/h EER
103800 29.6 kw 23.59
117936 20.18kw 20.18
198600 56.51kw 17.14
195840 55.73kw 14.08
154044 30.81kw 18.747
dun1s Qi = 5.707x10-3x Va x (hi — he) (11)

dielgasannsiedt 3.4.5,6,ua87 YIA1ANINLLAY
aunduarmdusnldly unugilelasuninguil 17 finnw
FuNIU 500 Q axlan teuialandguazaunau = 49
kl/kg wag 75 ki/ke LLazﬁqmmmammuﬁﬂuﬂmﬂaﬂé
uazle =1.5x60x0.65 m” = 58.5 aU.u. /U1 Laqidn
Arfilaunldmuannsii (8) = 5.707x10°x58.5x(75-49)
uazazlern = 8.65 TR (103800 Btu/h 13 29.5 kW) 130
A1 EER (103800/8.65x509.04) = 23.59 Q\‘iﬂ’jﬁmﬂ(ﬂiﬁﬂu
wasiuas 5 (A1 EER avagusanns 12) gavingdiuinian
COP azlél (29.5/8.65) = 3.41

120, T
W N7
o A o ’s, IR
wuNataunau . e vanps
S
- i RSVEREY
auilandny 29.1 Qansuntarsn i
YU %, 3& q i
P SEVANE £
.7
. o & %4 N
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Asasuiivy (CH,) Wilulalasiau (Hy) AaenssulunIswalduIfasnsa
UL LABLANNSNVINNNUNAMUAUUTTIINA
Conversion of Methane into Hydrogen with Dielectric Barrier Discharge

Plasma System at Atmospheric Pressure

YNSNS LAWY, dunad Laned® way 5Tt wmwwia’

fanuiviEnd auginenmans 222 vy 2 dvathunin dunelmeeey Jmiaivgs 93210
@i TIIMen auInermans 222 vy 2 suatundn sunelmgeey Jamiaivge 93210
*E-mail: leamkaew 22@hotmail.com, Insdnsi: 0848613630

unAnga
mAteildinsfnnmadasuiaivmulidutalelanaumenssuiunmaanfansanuilledidonin
INefuLUITsINszUBninuTmfiaTuduussmadidnglaihussfugenssaady 8 kv arud 25 kHz Tufadonlu
nsist 3 9l ¥ uiaersneu ufansveulnoenled uazenna uadlfiedowufalasinlnnflunisnainsgy
dnduvoafafifintu namsfnwmuhaudutureufaimuddeunnniigni 35.019% deteuufafimunauriy
9 uazAnudutuveaimuAsutiosdiani 1.126% Weteuufaiinufiviegufes lnsamnsaiosdrdiunis
Wasuenududuveaasimuanunnigalugiosiigalsidu ufaimunauiueinia (35.019%) > ufaiimusauiy
wiaasueulaeenled (31.122%) > uwiaiinunauiuuiaesneu (2.186%) > ufiaiimu (1.126%) aua1du ludiuves
wansasiufalelnsiaunuaniiand 1.567% eleunfaiimunaeninou uasnunandusiuialelasioutosiigai
0.763% letouufadimunauiueinia annsaiFesdfunsiinadafusiufdlslnsauaninigalgiesiigalsdu
wiadmunauiuuiaeisneu (1.547%) > ufiaiinu (1.057%) > uialinunauivuiaasveulaeenles (0.783%) > uia
fwuwauriuena (0.763%) auasu
Fwian: wanawnRawsafienuduussennma wanawnfawsauuuiladdnuEneatu maAsuufaiinudulelasau

Abstract

In this research, study the conversion of methane into hydrogen with dielectric barrier discharge
plasma cylindrical coaxial at atmospheric pressure, with AC high voltage 8 kV and frequency 25 kHz. There are
3 common types of gas substrate; argon, carbon dioxide and air. Gas is analyzed by Gas Chromatography. The
results showed that the most of conversion of methane at 35.019%, when feed CHq + Air. The concentration
of methane converted at least 1.126%, when feed methane. The sort of methane converts the concentration
of methane from the most to least; CHq + Air (35.019%) > CHq + CO,(31.122%) > CHg + Ar (2.186%) > CHaq
(1.126%) respectively. The products of hydrogen at most 1.547% when fed CHs + Ar and least 0.763% when
feed CHq + Air. Sort of product hydrogen from the most to least had; CHa + Ar (1.547%) > CHq (1.0547%) >
CHa + CO2 (0.783%) > CHa + Air (0.7631%) respectively.
Keywords: plasma discharge at atmospheric pressure, dielectric barrier discharge plasma, conversion of

methane into hydrogen
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Lquﬁqmﬁquﬂsaimimaam"qLLamﬂugUﬁ 1
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wnasdnelniinsyuaadunsaiugs (Cool Neon: NEON
POWER SUPPLY) suradngludaluinvreen 0 - 8 kv
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Development of Stand-Alone Solar Charge Station Faculty of Engineering
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Abstract

This paper is presents the development of a stand-alone solar charge station, in Faculty of
Engineering Princess of Naradhiwas University. To use as a battery charging station for electrical and electronic
appliances, by using four 90 watt solar panels converts solar energy into electricity, cooperated a 12 volt
battery 45 ampere per hour, it stored electrical energy in a direct current (DC) system, and a 500 watt inverter
with 220 volt of power to convert DC power into AC power. For used with electrical appliances such as light
bulbs, laptop, mobile phones etc., to build outdoor and open up a stand-alone solar charge station, want to
work at full capacity. The experimental results are use of 5 mobile phones with 1 laptop, in battery condition
lowed near to 0 percent all of them, will take up to 3 hours to fully charge. Which depends on the weather
conditions during the day how much sun light, as it is important to consider the performance of the charging
station.

Keywords: Solar Charge Station, Solar Cell Panel.
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Study of Building Energy Management System With Demand Response
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sdluusiaz Fuluzuuuy Real Time vasenmsimnssumansumingrdosuyd Insldfdneamnesfinosintenelug
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fnfalusunsumsdnnisnasnuladiaranunsovanmanmaitinveneuiiwes leeaunsouwanswaneniiludnyay
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awdesnsnsTalnihdlvan 5-10 Wesidud ilelildaiigndesusiud Weieufudadlielniness

Aman: AINeaNNNBIIMES N1SUSINTIANITNEIU N1SABUALBIIULAR

Abstract

This article presents an energy management system using digital power meter which is designed to
collect real-time datas of electricity use at Engineering Building of Thonburi University. The use of digital
power meter was installed in Main Distribution Board unit, then send signal through A/D converter device
using RS485 communication port to send the datas to the computer. The datas were managed by energy
management software and displayed on the computer screen in graphs and datas tables used in March, 2560
at 40,479.08 units, and could be calculated electric cost from the program to compared with the actual
electricity bill. From this study, it can estimate different type of reserved energy source in order to decrease
load power 5-10 percent for obtaining accurate values compared to actual electricity bill.

Keywords: Digital power meter, Energy management system, Load demand response.
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Uszanas 105 Alatad a1niaiidesnisussana 120
Aladnd
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dmsumsllufiieyszneugsia granvnssy mise
s difna videmieendulavesdy ssdnsunases
vioshu fgamAa anuye an1udivinisveamiisay
F1BNSAUTENA WaranuiviinIsveteeAnIsTEnINg
Uszine naenauusnaiisatesdsdiamuienisiin
wdvlu 15 uniigegn saud 30 Alated wdlida 1,000
Alaad wasiivSinanslimdsnulniiegs 3 weudeu
wiinladiAy 250,000 wiredeiou Ineder1uAIeeln
TfwaSeaien fie Arlwiln uae/vm) Weu1ainnis
Run vaslusunsu 0.32 e mlnihfiaani® 79% lunen
e mulga v 7% msaaealii (un/dlates )
Arlimiae/um = aliiivae/um + erludihdiae
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ANSAALENTaANUSIUINNAALENIUDAINUINIANULAE

Screen of Thermotolerant Yeast for Ethanol Production from Pentose sugar

Yins wngau® 2

' a1u3InTIInen AangInenmans uinInendesvdganssnd auwnms duannnuds gessll 41000
? Mg Ienaanunaunu inivendesivigenssnil gnssnil 41000

navapatn_naja@hotmail.com, 0956594972, 042341615

unAnga

nsfnuendasnuouiiannsoldthmamulng tiendaioniuea Aausniderinyiudes dsdnnlne yala
waziu TneAtasamanuazaniaman UuemITIuYM Uniiguunfl 40°C iilelddaduIaniuds dundne
armannsa lunislihmamulag anumusiogungiigs Samnsiaiy niswdneniuea wasnsadourinvesdad
seuluiana Taevndduiua D1/D2 e 265 ribosomal RNA 9nnsanwldaimuiou 37 lelaian ilennasunisld
thanamulaa wut 2 lelewan(CD1 waw CD2) fidausnldanyala annsoldhmamuladlfuasaielFifigumgd
40 way 45°C onnanunisnanienuoa Tuewns YM Useneudae taanamulag 1% Uniigumgd 40°C Ay

150 rpm luannazldoondiou Wunm 7 5u iivihminluaselnsesiviinaimaay Usinsaenusadisinios
HPLC wuin e CD1 wanevmusasninalelaauaziniaozsiOludle 1.94 uay 1.58 o/L audsyu waside CD2
namenusanniinalalaguazinmaszsdluald 1.58 uaz 1.28 o/L awdsu waziilewlunsedevriinvesdas
wuiaestelmanduias Candida tropicalis

Aman: dasnuseau wniuea Wnnanuleg

Abstract

Thermotolerant pentose-utilizing yeast for ethanol production were isolated from bagasse, corncob,
cow dung and soil using spread plate and streak plate techniques on YM agar which incubated at 40°C. The
pure culture stains were studied on pentose utilizations, thermotolerant abilities, growth rates, ethanol
productions and were identified in molecular level using D1/D2 domain of 26S ribosomal RNA. From this
study, 37 isolates were obtained. Two isolates (CD1 and CD2) showed the pentose-utilizing abilities and
thermotolerant abilities (40°C and 45°C) which were isolated from cow dung. The ethanol production of CD1
and CD2 were studied by using YM media which contained 1% of pentose and incubated in anaerobic
condition with 150 rpm shaking at 40°C for 7 days. The quantities of sugar and ethanol of fermented broth
were analyzed via HPLC machine. The ethanol productions of CD1 using xylose and arabinose were 1.94 g/l
and 1.58 ¢/l respectively. The ethanol productions of CD2 using xylose and arabinose were 1.58 ¢/l and 1.28
¢/\ respectively. The identification in species level revealed that these 2 isolates were Candida tropicalis.

Keywords: Thermotolerant yeast, Ethanol, Pentose sugar
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1. uni
Tud 2560 anunisainistdndsnuaziiugauly

Mazdunisididuiuiudesar 2.8 91nn1sidungTu

wuduwazkialysed[uialegadlnainieniueanauiu

thifuuudy nsgvaunssdaemuealdainnszuiunis
ninfigsmanudsuaziinia saufseagloauas
iwiwaglaa lellflonuealaslifadlunszuiunis
niin2insudaeniusaialanluilagiuildingdu

Usznnutiuagiimadudiulug) 318 ingAumdrid
ageilisuyulunisedaenueaisnigemiuluae
FafUNISNANLENIUBAINUNE NI UNIWE DN
(Alternative energy sources) waalual LU ¥1udos
wiwlal detmalng wednn Dudeiaulamss Sanmeni
Hutanudeldnsninnunsuasiisiangn Sefanueani
\38n731 Lignocellulosic material TngAuUsziananly
waglaaithuilfiduingiviunisadneniueatud
aﬂﬁﬂszﬂauﬁlﬂuwaqiaﬁ 39%, Ledllwaglad 27% uaz
anflulg) Fawaglaanaziefiwaglaa ioasusenou
wahiliunsdesaatedensavieroulel aldina
nglaa thmalalaauazihaasysidlua (5] Inesilgas
mﬁ?ﬁf’lmaﬂafmaiumwﬁmﬂmamuaamnﬂﬂﬂsﬁﬂfwma
lalaguaziinaezsidlua dadunisdmdendadiii
ﬂSzﬁw%mngﬂumﬂ%’ﬁmwa"l,ﬁzﬂaalumimamLamuaa"l,rs’f
thiadudedny

2. /1598
2.1 MsAnugndannuiou

2.1.1 Aawendadnudeu Tnedasegrsudes
Aufianiinesmudesanuitmiiniatugay T
905511 Fadnlne yala 31u7u 4 fege g1 l0 g
ui Bemsheindenududy 0.85% Usims 90 ml
Naaflwmﬂu 11 serial d|Lut|ons f\nﬂuuﬂmmmmwama
fwunzauun 0.1 ml ndesaRamtiennns yeast malt
extract (YM) agar [6] LLaauﬂﬂququu 40°C \Ju
a1 48 h insdmdenlaladfiasguuenns undsuy
gmsviaiiy iewendanlimdulaladifioa(Single
colony) Tufindnuwazasquaslalail

2.1.2 dansnidoliuian? lnsilaladifienn
vosBadiidnuenle unandauuianiemisuds YM 3n
ads uwandenlalailifiond vivliitenadeudusioly

2.1.3 ddefadfidauenlduiminisdendiiie
Anvgusdnuarmedaguinevesdanidou

2.2 Anwrarudunsavesnisidiinnavesdad
anenugnuiou

2.2.1 thBaduiansidausnls wndsduoimsd
fivim1aviafia(Sugar medium) 1y Bannanglaa
thmalelad wazthemasysidlua(Yeast extract 3 ¢ Malt
extract 3 ¢ Peptone 5 g Sugar 10 ¢ and Distilled
wateriD)ldlunaonvnassvasnas 10ml n1eluy
NADAUTIINABAGNLNE ahﬁaﬁqmwgﬁllooc Juan
10 Wi

2.2.2 dwFeviaviudazloleian asluainis
nagounasnaz 1 gu Uiluvuilguundl 40°C iuiian
48 h Saeruannsalumsldthmavesdad Tnedunaan
WosuAaiiAnluraendnuia Tufinuanisvaaes

2.3 nagauANEIUIsatuNISNUSUYBIBaANU
Youilaamgiisinee

2.3 1thBaduigniidauentdudeduomsid
Yhaaiinang (Sugar medium) Tuemsusinms 50 ml
Uimnantaisudulastadgandunasiisiaiesaalas
Tladwes finnuenandu 600 nm Sufinua

23.2 thluideluvy o gaunil 40, 45 uag50°C
Junan 72 h Jansisyvesdadlae inrgandunasdiog
winsaalastnlafinesiinaue1indueoouiluins
Juiinuariganauuas

2.4 Ane1dnsINsasyvasannuiou

2.4.1 wlalaflveadodaduiansfiuents ldlu
dundemnududu 0.85% wawlvidiu lindgandu
wasifimuenAdy 600 nm TldAngandunasvindu 0.4

24.2 TJLUG]G?J’aqu%bu%G? USums 5 mlaslu
8113 YM broth U3u1ms 95 ml #iden pH WAy 5 ‘wﬂ,ﬂ
Fnrganauasifinime1naaue00nm Tufinua andu
Tadnsnsiasann 2 h el 48 h

2.4.3 Yradlddeunsmimassyiviaveate
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2.5 NAFDUAMNEINITAUNITHANLDNIUDAVDY
gadnuiou

2.5.1 ilaladvendofaduianinuenls lalu
whinderundudu 0.85% waulidniu tiluiarigandu
wasifiamenAdy 600 nmivldmgandunasviniu 0.4

2.5.2 Dndoiifidganduuasinfiu 0.4 ud
U31195 5 ml aﬂummiﬁwmaﬁvﬁﬂ@hm U3ums 45 ml
Unitgaumgil 40°C Tuniziugnfenuisisey 200 rpm
Hunan 24 h iedundidedediu (Inoculum)

2.5.3 1n38U9IM13 YM broth USu1as 190 ml
pH 5 udufiudodsiuuing 10 ml vuilgaumgd 40°C
TuA1z9817RUSI5eU 150 rpm 1uiian 7 Ju e
Asufmuaan tludumissiiannudiseu 10,000 rpm
gaungfl 4°C 1w 10 widl vdwlaluinszin
Uinmnnanglaa tmalslaa dinnaorsndlua ua
U3unalen1usafiieinied HPLC (High Performance
Liquid Chromatography)

2.6 Ferehionusauazinniadisiaos
HPLC
nsiessinUiaathaianglaa dimalelaa

Jrs1aezsnUlualazieniuealusiagny aeLasad HPLC

=

fafinnzvesmsvinu Tasendugiionislioy 3ol
U 8 ¢ Agilent, HP1100 High Performance Liquid
Chromatography #agta3eunsMuInsgIuYeIUTUI0
5wm1aﬂgiﬂa drmnalelaa uazdimaezsndluauas
lvuea AAadud 0, 1.25, 2.5, 5.0, 10 WA 20%
Tawthwiin udnansfegnaninneimuiumtng
nglea thanalelaa thaaersidluauasionuea (7]

2.7 avnvdauinvasdadaienuinuiou

deBadaneiugnuouiiannsondnieniuealda
nyraeuvinvedadluseauluana madaduundadnlu
seavalddludaqiu virlalaenismiarduivalulawu
D1/D2 wawmulsgagluianavuinlug (Large subunit,
265) 484 1DNA Litotunmanuimieuvesdiduiualy
Iatuy D1/D2 v83 265 rDNA (Useunad 600 wa) Wiy
ddutuavesadddffisenundmieniinuds (Known
species) lugiuteya wagldinueives Kurtzman and
Robnett (1998) [8] Tun1sszyindualTdniseaund
viensinud vieidu alTdndslifinsnuvdoatTdlmi
(Undescribed species) lngfiansanainnaninueiae a1

ganaesaneiugiiawviuualulamu D1/D2 ves 265 rDNA
fnsunuivesiinalalnduinnii 1 wWesiduduwanaindu
Avazaldd

3. NANT5ILATANUTIBNANTTIVY
3.1 nMsAaugndadnuiou

MsfnwvInsAnuenBadnudeuaindiegnefitian
finwn Ao ¥1UPpE AUUSIIANDITIUDRY F991Ilne Lay
yala Ingsinisdmdenidelaeiasninan(Spread
plate technique) LLaxﬁWiﬁL%@U%@%ﬁﬂﬂagamgﬂLwam
(Streak plate) 31NN15ARGBNIINANYUEUAL TNV
vadlelail ladasiimun 37 loluan

3.2 nsAnensTdimanaznisuudeuvestad

Anwinislddimamulnavesdadnudousts 37
loloian wudn Wedadiiauisaldiinialelaauas
thnaeydluald dswau 2 lelwan fio CDluay CD2
Fednuenldanyale uasdadiia 2 lolsian anunsoiasey
IéiTigaumgdl 40 uaz 45°C

3.3 N1SANEITAIINIHIIEYVoTER

AnwdnsInIsesguesdanainn1sAneensinig
1w3guesdasvuieulelyian CD1 uag CD2 lue1ms YM
fifthanalalaauaziiaasr s dluaduunaniivou
wngLABafignngfi 40°C A1aas0u 200 rpm Vsl
8N 48 h iufegindasnisiaiglaeiaAganiuuas
serdesaUalasinlafined Aanue1Adu 600 nm Y
2h (GUi 1)

e 178 CD1 comtpemm (718 CD2

OD 600 nm

T T T T 1

0 6 12 18 24 30 36 42 48
Time (h)

(n)
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=t §g (D1 =te=1T5 CD2

OD 600 nm

0 T T T T T T T 1

0 6 12 18 24 30 36 42 48
Time (h)

(V)
gﬂ‘ﬁ 1 M3eSyvende CD1 uay CD2
(n) ownstmaszs1ilua
@) ownsinalslag

MsfnwInN1sLaSeuende CD1 waz CD2 luamsil
fhhmasrsdluauazimnalalas wusiade CDluas
CD2 flsvezlag phase fetlusdl 4 sve2 Log phase g
sywinetalusdl 6-24 svezStationary phase luthnaey
ﬁ’lﬁiuaagiizij%”ﬂmﬁ 24-32 LLsi‘LuﬁfwmalsnIaa%asvi
spriadalusdl 24-36 uasiderandleluianiadnlfgaan
Tudalued 24 W CD1 fAgandunaniiiu 1.96 uay
1.87 nuddiu waeite CD2 winylégeanludalusd 24 &
AIANEULANNIAY 1.97 way 1.95 aud1du luemis
danaezsdluadeniaoslolaaniissey Death phase
wdndaluad 32 dauluemsiinialelaa L%@L%'ng
sv8v Death phase n§aandlucit 36 wansinderdes
lelmanldhnaleladldnninimasysdlua

3.4 MsANEIANEINTSATUNNSHANENIUDAYDY
gannuiou

Sasnuteufianunsaldthmamulngld I 2 loluan
dlowumegeuainuasalunisnaneniuealagld
Glucose medium, Xylose medium i @ ¢ Arabinose
medium Unflgangd 40°C ArmiFisey 150 rpmidu
nan 7 fu utmsinluuiiGudu waziuil 0, 3 uaz 7
thandausinaihmanglaauaziinavesemueadie
131 HPLC mans@nwinuinge CD1 uay CD2 @nsn
ARNIUEE AR INNST 1

M1379% 1 wananisvdniemueadniinanglaalaeite
CD1uay CD2

o o CD1 o CD1

R Glu(g/L) | Eth(g/L) | Glulg/L) | Eth.(g/L)
10849 | 04045 | 11901 | 0.3485
0000 | 57175 | 0.000 5.720
0000 | 4715 | 0.000 5.276

mnmamsﬁﬂmmamﬁmLamwuaaQWﬂﬁﬂmwaﬂqiﬂa
Wuide CD1 war CD2 awnsananoniuealiusuim
wnfigalutudl 3 vesnisuin uandeldthnanglaanun
e CD1 auSunmenueald 5.7175 o/L uazide CD2
Yausunaeniueald 5.720 /L et luduaama
Ysuaueniueanimguflivindu 96.02 uay 88.49 %
MUARU wanvinde CD1 fuszavemnlumsminthma
ﬂgiﬂﬁﬁﬂiu%@ D2 dlewssuitsufunisAneiaes
afwey Sunsiiu uwazamey [9] Fnvinsuinieniueadae
gaR Saccharomyces cerevisiae Sc90 1ummiﬁﬁﬂqiﬂa
warlelaandneniueansenguildiies 69.419% Fude
CD1 uwag CD2 fiuszdndnmlunisudseniuealaanan

nsnwmskaneuesasnmsminiinalelas
oo CD1 uay CD2 ldnaramnsnadt 2
el 2 wansmsnsiiemusaanimalalaalnende
CD1ikay CD2

o e CD1 \{e CD1
IUN
Xyl(g/L) | Eth(g/L) | Xyl(g/L) | Eth.(g/L)
10.843 0.000 10.832 0.000
6.295 1.6 7.446 1.582
3.678 1.94 5.536 1.375

nHansAnEIMUINGe CD1 @wnsananieniuea
mbmalelaaldUTnugearluiuil 7 fusinaeniuea
1.94 /L Thmald 7.164 /L daudlecD2 ndnienuea
15@@@@1145‘1417‘1' 3 |onueausua 1.582 ¢/L ey
AnumUsinaseniueaniamgulivindu 53.09 uag
91.59 % puaEU waneinte CD2 fussansainlunis
witndimnalelaaininge o1 dowseuiiisuiy
nMsAnyves efivey) Sunsiu wavame [9] Anwin1suin
n1ueaniedan Saccharomyces cerevisiae Sc90 Tu
pwnsiidlelaandneniueanisznguiliifies 33.29%
Fade cO1 uar CD2 flszavsawlunswanoniuea
Tninnalelagldaing

35
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nMsAnwnsHaneueasnmsiniinaessd
Iuaiﬂawa CD1 way CD2 lenadumsedl 3
mi'mn 3 wansmswinevusasninmaszs1Olualag
L‘U’e] CD1ikay CD2

o CD1 o D1
Ful | Aralg/L) | Ethi(g/L) | Arale/l) | Ethi(e/L)
0 | 10743 | 0000 | 10.4535 | 0.1275
3 | 7.743 1.497 7.149 1.1645
7 | 71165 | 09925 | 47725 | 1288

91NUANITANBINUIT CD1 @1UITONEALENIUDATIN
maersdlualdgeaaluiui 3 veanisvdn leusuu
wnuea 1.497 ¢/L Tihanasgs19lualusiuiu 3.00 g

wawlde CD2 wanemuealaganluiui 7 vesnsndnle

lon1usagegn 1.288 /L liniasgsilualuiammn
5.681 g et lUAuaumUTinueniueanimguild
WiniU 97.84 uaz 44.45% MuEIRU wantinde CD1 &
Uszavsannlumswinimaes s dluaininge co2 a1n
nsTUIUMSHARLTLeaTeLde CD1 uay CD2 Tngsuas
diulginde ot faruanunsalunisuanieniueals
fndie cD2

3.5 NsANYINIATIAFRUTavadadaenugny
fou

nsfinyidnuesUTweadeleleian CD1 uag CD2
WU Wenaedidnvaswadnays uaswaden unvie

Manewad fnsadraduledion (U 2)

()
SUT 2 dnvauzgusasadvesdainuiou
(n) co1
(¥) CD2

\deiluinduunvinvesBadszduluanalagm
mﬂ‘UL‘UG D1/D2 u13 26S rlbosomal RNA ”meamu
(ﬂ’ﬁ'N‘W q LLamwum‘uawamwmmmwamLamuaafom
thaamulea

Isolate CD1 CD2
Method of D1/D2 region D1/D2 region
identification | sequencing sequencing
Identify as
% Similarity 100% 100%

PNKANIINTINEUTlnvesdan ieiseuiiisu
awuindlelnauin D1/D2 vesdantolean CD1uaY
CD2 wuinanauiaadlelnawmiiouiu 100% uansindad
CD1 waz D2 Wuadulaieatu wanilothdwuiieg
Tolndvasdaivia 2 via lWisuifisutugutoyaddud
1nalelvalu Gene Bank wuinmiloudulndamsu (Type
strain) 984 Candida tropicalis CBS 94" (U45749) 100%
FouFsuundad lelewan CD1 waz €2 vJu Candida
tropicalis Lmemsmaammammmwuﬂumﬂm
hana wu e CD1 ”Lmaﬁmm‘lmmmaezﬂmalmLLmtfua
cp2 annsaliimaglasald VAL
funndneiu Ba6 Candida tropicalis 11 2 819uAnsing
fuFsdsdounndnsfudearsitug Candida tropicalis
UDRU1 wa¥ Candida tropicalis UDRU2 @saenndaaiiu
N5ANIT048a3AN BATATANY wazauysal surrnTanl
[10] weniedaRiianmisandninmalalaailuenuea
Pnyadnitufiy nuhdadidauenldfiannsondaien
ueannlelasld Ao Candida tropicalis wazdnwns
AauenBadifiendnonuoatiguuniigs Tnsfauendad

Candida tropicalis Candida tropicalis

nualifgn wardadfiaunsondneniueanioung g
40°C fowdo Candida tropicalis wiuLAsaiu [11]

4. #5Unan15AY

AMNNSANBINISARLENEERNUSaUIINAIDE 19TUD DY
fu datalnauazyala ieldlunisndneniuea n1sAn
wendanlpeIsnisatlsananuazansainan (Pour plate
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and Streak plate technique) Tue1n1sBadusadion
wn3neg (Yeast malt extract medium) ﬁuﬁqquﬁ 40°C
I§deviavun 37 lelewan wazvaaouquandfnisly
drmanulag nudnd 2 leleian fie CDL way CD2 7
arunsaldiimnalelaguavidinna  ezs1dluald
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The Effects of Fuel Type on Performance and Emission of Up-Draft Gasifier Stove
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Wadluazaudou Tnsaufauaiiuieiniosdinsgiinfia Testo 350 x| LarNAADUALTINLLYBLMTINIAFILTENS
#uth (Water Boiling Test) wamiwmaauwudwLm%amaﬁamiauvluﬂﬁéfmvma‘fﬁaaa“ 30 fisumdsdlouninie
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Abstract

The evaluation of fuel type and air control conditions effecting on the gasification reactor
performance and the updraft biomass gasifier emission was investigated. Eucalyptus branch, coconut shell
and wood pellet were raw materials for testing the conditions under three primary airflow conditions. The
biomass gasifier stove was fabricated from a No. 10 stainless steel tube 6-inch in diameter and 50-centimeter
in length. The base of stove was equipped with a valve for controlling the primary air to the production gas
chamber. A hopper for fuel feeding was set above the reaction chamber. The fuel reaction chamber was
prevented heat loss from the fuel gas reaction chamber by covering with 2-inch thick ceramic insulation. The
upper of cylinder fuel tube was drilled for adding a secondary air into the combustion chamber which was
mixed with the synthetic gas to generate flame and heat. Flue gas was measured by the Testo 350 xl gas
analyzer and the performance of biomass gasifier stove was tested by water boiling test. Results indicated
that the biomass gasifier stove had 30% of water evaporation capacity with the minimum primary air and the
maximum boiler heat at the medium primary air flow was 3.67 kW. Moreover, at medium primary air flow
wood pellet was generated 75 ppm of carbon monoxide which was the lower than other materials.
Keywords: Biomass, Biomass stove, Gasifier
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A1SANEIDNTIEIUBINIARBLYDINAINNANNTENEMS UM TIanUUTauliainaenatiio

The study of suitability air fuel ratio for biomass stoves under continuous fuel feeding

a1* a v ¢ v a1

widating asAnd' 3a1¥ad A’ 351050l wiaked” gann sean’ Asyy Juansny’ wazalsidl avd)

q

D inendendnumauny aninerdewils 63 ny 4 ouudedlvd-nda duanueans snnedunse Jmiadednd 50290
2 @191 3N TINNANTL Inendendsnumaun uninetdeuslld 63 v 4 ouwdedud-nin duanueans d1neduneg
Jaiadeslu 50290
*MUSTA ENGINEERING CO.,LTD 99/100 Saimai 22Rd.,Saimai Bangkok10220
@ pediENd A InenmEns uvinendeusas 99 duaviilng sunoidies Jarindiwailan 65000

*Q’ﬁm@ia: Pongsatit. ne09@gmail.com, 086-2727604, 053-875590

unAnge

AT nguszasdiflednuiuszansammeanufeureunnnauuutioudemawieaies fiflaun
ALES 70 cm U uAREnaI 40 cm wazdivSuasiesnvll 0.049 m® (49 L) msunlnlildnaiianissiinenie
(Gasification process) Ingiinennadmiunsmlugd 2 90 fefmaufiiiusuiaay 45.90 CPM Waimdsdouidnging
Frnedeangindenruaduinuguinans 5 inch naaeulszAvsnmdaeismsuih WBT (Water Boiling Test) Ty
Sasmsdeudednilnansd 7 ke/hr swnadedilned 1, 1.5 wae 2 inch wasUsusasduenniesoidonas 1.99, 3.31,
4.63 uay 5.95 kg-air/kg-fuel wamsfnwmud1 WnFrunauvuieudemasedesiiuszansnmmaausougaan
20 % fivwradednalng 1.5 inch wazdnsrdiuenesedemas 3.31 kg-air/kg-fuel uazdnId@IuaNYA (equivalence
ratio) Wity 0.637 wndanauvuseiedissavsanmeanuieugsnimsmlvsinsauasndandanuanuiould
geaaade 554 kWe guvgiilvumnlvsinagloudindugegaueaniafogean 858.5 °C uay 846.4 °C awadduuaz
izasnaﬁmﬁﬁﬁqm 15 min
Aman: wnna dadnlne Uszdvsnmanuieu sndiuauya

Abstract

This research aims to study the thermal efficiency of continuous fueled biomass stoves and that
was 70 cm of height biomass stove, 40 cm of diameter and 0.049 m’ (49 L) of a volume of combustion
chamber. The combustion process was operated on incomplete combustion (gasification process) and filled 2
points of the air for combustion with fan of 45.90 CFM. The biomass fed into stove with 5 inch diameter of
screw conveyor and tested thermal efficiency with Water boiling test. The constant biomass consumption was
adjusted at 7 kg/hr and 1,1.5 and 2 inch of corn cob was used. The air-fuel ratio was tuned of 1.99, 3.31, 4.63
and 5.95 ke-air/kg-fuel. The result was found that, the maximum thermal efficiency of continuous biomass
stove was of 20 % at a 1.5 inch of corn cob, 3.31 of A/F ratio and 0.637 of an equivalence ratio highest. The
continuous biomass stove was provided higher thermal efficiency than direct combustion and produce
thermal energy an average of 5.54 kWe. The highest temperature in combustion and reduction zone was
average of 858.5 °C and 846.4 °C respectively which the best during time to boil was obtained of 15 min.
Keywords: biomass stove, corn cob, thermal efficiency, equivalence ratio.
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Evaluate the Optimal Conditions of Use in Single, Double and Trible Pass of Fuel Economy

Steamed Mushrooms System for Mushroom Occupational Groups in Lampang Province.
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Abstract

This research aimed to estimate the optimization conditions for a Single Pass, Double Pass and
Trible Pass mushroom steamer in the application of different mushroom culture processes due to the style of
steamed mushroom cubes and the number of steamed mushrooms once. That related to the amount of
thermal energy used in each production process for the mushroom culture group in Lampang province by
reviewing and synthesizing information and problems. That arise from another mushrooms steamer through a
community experiment on the issue to analyze the proper use of the mushroom steamer with the different
number of steamed mushrooms once.

The results showed that a Single Pass mushroom steamer takes 70 minutes to produce a steam
into the steam room for 20 minutes before refuel. The efficiency of a Single Pass mushroom steamer is 5.78

percentage which produce more than 500 pieces steamed mushroom by a cost per unit is 1.3 - 1.5 baht.
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While a Double Pass mushroom steamer takes only 40 minutes for 60 minutes steam continue before refuel.
The efficiency of a Single Pass mushroom steamer is 8.87 percentage which produce more than 800 pieces
with a cost per unit is 1.18 — 1.25 baht. Finally, a Trible Pass mushroom steamer takes the least steamed time
is 10 minutes. Nevertheless the longest time to produce a steam into the steam room is 70 minutes while
the Trible Pass mushroom steamer produces a super steam In the last 10 minutes before refueling. The

efficiency of this steamer is 17.37 percentage which produce more than 1,000 pieces with a cost per unit is

1.15 - 1.16 baht.

Keywords: Optimal Conditions Fuel Economy Steamed Mushrooms System
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Performance Study of Low Pressure Steam Generator using Biomass Fuel for Pasteurizing

Mushroom Cultivation Material
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Abstract

The purpose of this research is to analyze the efficiency of a self-designed, low-pressure steam
generator for pasteurizing a mushroom cultivation material by using a biomass gasifier stove. The air inlet
valve in the stove controlled by a hinge was studied at 0%, 50%, and 100%. Wood pellets made from waste
mushroom cultivation material with low heating value 15.93 MJ/kg were used as fuel. The results showed
that the steam generator produced the amount of steam at the maximum and minimum values at 20 kg/h
and 10 kg/h, respectively. The highest and lowest consumption rates of fuel use were 4.8 kg/h and 2.24 keg/h,
respectively. The efficiency of the steam generator was indicated in the range of 72% to 65%. The total
pasteurizing time for the 144 pieces of mushroom cultivation material in 0.8 m’ of room size is 4 hours.
Within the first hour of pasteurizing, the temperature in the sterilization room increased from 30 °C to 80 °C.
After the first hour, the steam was fed in order to maintain the temperature in the sterilization room at 80-90
°C. Air pollution emission of CO was found in the range of 75 to 271 ppm and NOx in the range of 249 to 305
ppm. This research showed that agriculturists can reduce the cost of production by using their waste
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mushroom cultivation material instead of LPG as fuel together with the self-designed steam generator in

pasteurizing their mushroom cultivation materials.

Keywords: Low-Pressure steam generator; Biomass Gasifier stove; Wood pellet; Sterilization room.
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Abstract

In this study, the drying of shrimp by solar drying combine Low humidity to development the shrimp
production process. It is well-known that drying using solar energy is methods used in food drying to prolong
shelf life. However, drying this method is subject to dust interference, which results in contaminated
products. So in this research drying with greenhouse drying combined with low moisture drying resulted in the
drying process. The moisture content of 45 %Rh was studied by physical properties of the products such as
color, hardness, temperature and moisture content. Greenhouse drying with low humidity drying took 16
hours. The final moisture content of the shrimp was 13.41 (% d.b). The qualities of color was 34.51 + 5.03°
compared with other drying methods. They found similar values the values were not significantly different

(p> 0.05). It was found that greenhouse drying combined with low moisture drying had the highest shading
value of 152.45 Newton

Keywords: Solar drying, Shrimp, Moisture.
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