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Abstract

This research was focused on the development of essential oils using steam distillation. The essential oil distiller
was made of stainless steel number 316, with a thickness of 2 millimeters. The components of the distiller
included a refining pot and a condensing boiler with an electrical temperature control in the solar collector with
a 70 liter container. Sixty to eighty degree Celsius water was transferred to the boiler, which warmed the heater
to 70-93 degrees Celsius. The steam was condensed at a temperature of 20-25 degrees Celsius. Five kilograms of
the herb, zingiber montanum, were used for an extraction. The total amount of power consumption was 2510
Watts. The distillation process took 6 hours to produce 5 milliliters of essential oil.

Keyword: solar collector, automatic electric control, essential oil distillation.

1. umin
{]aﬁ;ﬁ’u{]zymmwaﬁwﬁlﬁm%mm?ameé'au
Wulgmdrdgidanansenudoquaineauywed
Ailuyediinnisidutheuaziialsaiituneugunin
ounile Wi maiAnlsadanilesvieiinlsaluszuy
nafumela iesanliduduazeniviearsiy
Tuorniaiidudunsedoguainiinlsaiaienain
iw3eadnsluunaslsssiugaaivnssy saudennslisu

'ej"umwmﬂmiﬂwawasyjaNaauazamwumé’auﬁlﬂ
flaszasAnansiudinuuarnadiudymiasugha
#199 FiliAnanuasndunInueauLn S9vinlH
sywduanaulalunsinuvigunimnandety Tagld
FTnsShvmesssued Fududnuiamadeniifendu
unlu wastdumadenlndlursnisnisnisunnd

Tutlagtu aAusUrUn (aromatherapy) [1] Wuns
$rdaspeiniasuluiinisnuvideldnduney dad

Ui 1 avuil 1 unsreu-dgurey 2559

doi : 10.14456/rmutlengj.2017.2



RMUTL. Eng. J.

9158153AINTIUAITNS U1 IN1aNAlUIaTTIVUIARAIUYT

o

dAgyliiinauauna Fanduneuiuagiiunuin
drdglunisunseduaninersual YIunIeAuIEUY

v W

Uszamdndalyisuiteauaviflonasly vesanudusud
Tuiin Snviedagaoieunatsaniniale Iw3dniunla
wazdAnudosndldte suddtunisaniminame diu
mewuﬁlé’ﬁwagﬂwaﬁﬁ%’jﬂwamlﬂumwmam
Wil assngavadlna loun usameinisanidiestan
o Fuanluvies UssIMensenLay wivanua Sud
Feuvaiide druidesn ilvounans Wudu Tuvasd
‘Wﬁwwu,mmﬁmsﬁﬂuwﬁww%ngmwuwﬁa
foglusssuvadsliidoanldsrouazduszansam
Aoudnags [2] Inewadesadninfunonssimedalgjay
Tindsnudemdsanfeyadunioldndaeulnd
dwsurnananusoustidlaognamis [3 - 6] Tun1sdu
diteldlothlunisatninsiunensyive dsusvmnelne
Tufingdsunasenindfmnzaudonisiiuildlvie
Uszlenlgegn
FadugAfedeldiniaimuiiadesasniiy
woussmeRlIng 1 uudeindeefsussduasonding
Saufundsauliihdasnisldvnainanudouiiorisan
Aldagliignaslnediszuumunulningalud® uunfni
?meL‘T]umia'aLﬁ%ﬁLﬁLﬁmqmaWﬂsimmimamﬁﬂ‘ﬁwam
semptuluguyumasfunisldeuludnvuruos
gaamnssuluaTiIeu %qa’lmmamé]’unﬂumﬁwamaq
wavausaiunananlddusgni

2. nQufuarIsn1santiuniside
2.1 nsnaushenh (Water Distillation)
nsnduieiduduisiaefiaavesnisndudsiy
wousEive n1sndudet euldruivfitesduszney
maadliaansfudegnainuiou deflvursudaiun
91995808 UdLARMLANTIINzYesfiTty Tnennsth
ffigosnsnduunldluntiondy udnduauviuiis du
suthifien dethiensymedule Tethavdrematisiy
mmzmaﬁasﬂuﬁja@jaﬁ%aﬂm loruedosaIuul
lovestnumonszweazauntuduvesmarldiduia
wazthsuneNsEIELENDBNaNAY
22 f775ﬁa&u§7£/‘1fy74m¢°5281f7 (Water and Steam
Distillation)
nsnaudielethfeuldfuitedifesdusznaunis
Lﬂﬁaawﬁuﬁagﬂmm%’auimﬂmq
fifpaniandunnsvunzunssiioguniiondadu
Tanueuauiiennanaduletilethazyreninsiu
wouszeLAmULunduaui fuisiunessive

o o =
laguI Ny

faguil 1 nsndulagisiiFenth et Steam fiwiildndu
TnestasinuamiiniiBnisndude
2.3 Fanusdumeminduuuviaengeysyme (Evacuated
Tube Solar Collector)
WL S I uNd1IuNsTINTIR
AnuarenUTIRINNIAeNa e AIndey uagdd
USinasnnanguyamasgiynvuuisveslan @misa
thalduselomiosnslinundu dwiuniswdnaiuiou
Mnndsunaseniing waluladiiunléifugunsali
fufeduaseninduaziddswdundsauanuioudn
sUuuunilslnefidnvuzndunaonufiaosty sewiedu
Wuggyinianieluindevaisgandused il
UszAndnngamanzfunisldeudifesnistndeuly
gnmgfifigeuazanunsnyininfeuldds 60 — 100 a3

Y Y

waed lnadainuia 70 ams [9]

Fractionatin
column with
glass rods

Water in

STEAM DISTILLATION

VAPORIZED WATER

AND ESSENTIAL OILS ‘ COLD WATER

HOT WATER

ESSENTIAL OILS

WATER

|

WATER
AND PLANT

MATERIAL WATER AND
ESSENTIAL
oILs
M — |

WATER

=

FLORAL WATER

JUT 2 uananisndumetiuazlou (8]

Uil 1 aludl 1 unsrpu-dgurey 2559



b
2%
O

RMUTL. Eng. J.

s 119815IAINTIUAVGNT UAVING1AENNAIUIATTI1VUIANA 1T

. UL
a o & v a A ¢
JUN 3 srunuTaduaserinduuunaongeayinie

. AURLN

2.4 9@ mIAIUTOU

yaaInvALTeunIeBnnes (heater) 1o
ARFaUfUTDUNAIILIN 6000 W LU Futh vie gu
ihiureamainiieg IiAevnndszaniilivhufasen
FUALAUIRAT N ALY UEAA NS TUATNSEY Y3
Fuveamamansvin wazdigunioduveamarinien
fu WU gunmenaueaos msfindsanusavinldlasdon
wndenludniududilddawasuuuiniendily Inedadn
wastuufuituffy asseTelilidmvesdanes Td
fusziuveananiiesanagiiliidiuiioginiovosivan
FoudnAulumszlildssursanudouliuvesnaids
yhlitengnisldauduag

n. gUdnwe U HUNUIAARS

JUN 4 UnaIndnmesuuuiy

2.5 n13AIvAuMiNINYesszuulngvesalulnsnea
lnsaaas

Arduino Juvesalulasaoulnsatassingld AVR
wwadnduiusznanauasdanumingdmsuiily
Usggndldauieaiunismuaugunssl Input / Output
sia Liunnane slusuuildunisyheuiaiedeasy
vieidouredusiniugunsnidue 1y Aonfinnes
gaiifideannaindt Arduino  atuayunisidouse
Augunsal Input / Output fneqldununetauuy
Digital  Wway LUU Analog L¥u N155UAIAINEINT

“3eUNnTainsI93Y (senson)  wuud1993ulUde
n1suANaUnsal Output #199 WY LED, Nawes, Siad

Founumnsvhenluunanuiinanie n1sfua
97nle® DS18D20 Digital Thermometer ﬁa@iagjmﬁiu
aneludfviduasending wilenduuazniioniunu
e ludsauludiuvesnisaivguledussd 1149
FnmosuazAuNTaLYes TlUDINITLAAIAIRI9Y
fifmuariumiiee LCD

. funefing
JUN 5 vesalulasneaiaas Arduino Mega 2560

. MN98LCD

2.6 Aringamgil

Tutlgtuiileddmsuingamgi [91 Widenld
agvansuuulnewUwnusULuudna i duaasdssian
o lodflvendwauuuorurden wazuuufisa
Tngiildudqlefuuuddsia sxdaaasuseian ADC
(analog to digital) Tanegnely uensEYanToUIeTY
ansalusunsuvisesuasametaneluld luunaiy
findnis nsldauled DS18D20 Digital Thermometer
ﬁ}mﬁiusuaﬂa%iumzqaﬁ Ao nsdeansdedunnaniiog
e thaunsaivseleduserdunatedududa (Bus)
I8l lnnoadearsiisondn oneWire Fafintid
anadngumnilundagdruudriuiindilddalud
Uasn Arduino Mega 2560

n. sUTeaNue

2.7 lvdaused 1147

Toduaes 2187 (solenoid valve) [10] ugunsal
wlwdnlwihedanids Adndnnsiuadieduiiad
(relay) nrelulpseasrsvesledussnasisznaunie
wnaafiusgseuwiamannelulszneuseusindnys

U 1 avvil 1 unsrau-dgurey 2559



RMUTL. Eng. J.

o

vuiugeans Welinszualuiluaniuunainiinuseu

wiamdn siliuriamdngaaisdisrutaudindniauns
wanyauuasnduiatuiilinsusanien densasgn
fanseualniyinliuiandndiuaisunsiuiausiivan
auSefagduurianandiuvundugiiunusund
PnumannsAInavesleduoes 1187 Hagthanldlunis
deudundwessruuiudng n1sUa-da n1sdneti
viieveunardu lassassvesledused 1é1 nevialy
wlsoandu 2 ¥iin Ao deundimeleduseings
ndudaeaUss (single solenoid valve) wawideudn
aeledusen 1187 nauneleduseninga (double
solenoid valve) unAMuinaNnduuudAeundIdne
lgaupumaINauUMsaUs (single solenoid valve)

a 4 a a/ = v %"ﬂ) "\?
158153AINTIUAITNT W1 INe1aennaluladsrvuinaa vl e
25A 240VAC ~ 2
- LOAD s
JGX-1506FB
D24Z25 S\
SOLID STATE RELAY
— INPUT 1
3.32V0C = 3
3UN 8 le@nawnn Siad
2.8 audsenauveaniodnautiueussive
G violetideu
ﬁaﬁnﬁvﬁgu> A
AUA 70 aRg //
EXAGFaN ; . nilaaruuLiy
&~ wiianau
LY
Ny 4 —
Ny oy
/;// Viatngau AZLNSS % Cooling
& o _r =
Fomnas

JUN 7 Tediueed 117

lednainn Siad (solid-state relay) [11] Jusiad
Fiuzdimsuldiuaiufidesnisaitusansa
Tun15.¥a-Ua (switching  wazlifinisiadoud
voanthdudanszdugunsalansfsdaih dsdmin
T43adufiafidunuuntduda (contac)  @19vinlH
\Ann1s Spark  weansrualwiividuda vinlieng
n15l4a1ureiiadduas Tasunaanuina ais
Solid-State Relay Constant Current Falvandmmoiaz
135l Inrush Current 114 Solid-State Relay fifl Zero
Cross Function zanieymve noise 18 wilvanvfiail
a1 duimnesiivianlansniowsfinged A
funusidiegamglian WumelfiAnnszuaiufield
danalyi Solid-State Relay \@eunela N3Y1191U
vosladnainn 30 luunanuil axthulfidushnandu
msmueleduesd 11d) Samesuazasumsaveiaiy
Adayeay1ed Digital 91nU85A Arduino Mega 2560

JUN 9 duusenauvesaIaanquIntuveNsEivie

Inedoyaguniniveainsosnduliiuneusive

Usznausme
- NABALMIAYYINA

- AUNIYBIVADALT I Y YINA

- AYIUVUIMADARAIAY NP
- fluiisuanudouravun

- fainth¥eurunn

_ yiethignausauaavun

~ vgfondu

- YiloATULUY

1.90 LB
1.50 LU
0.058 LS
285 AT
70.00 dng
050  ih
110.00 ans
43.00 a0

2.9 7ISAININIVUINYaLana uuAZE 1%L

(1

2

AMUNUIVDINLIBNAU
LSIAUANLUIENILDN 1T UL AN
P lAanaunISAa
Pr
o, =—
2t
Pr
t =
20,

Uil 1 aludl 1 unsrpu-dgurey 2559



RMUTL. Eng. J.

%, h
O

e I15HITIAINTIUAIANT UN1INeIaenAlulads1vasnaa 1)

AMUNUIVDIN LD
WSILAUANULUIEUTOUILI DA VUL AN
mlsanaunisaail

Pr
_ (3)
O-H =
t
p= @)
()-H
Tag?

t = Anunuvesian (m)

P - avwsuiifntulunwuzdnaudu (MPa)
r = Safleamifondondu (m)

= amusungludifioanuuy (MPa)

9

ANSATUIUNIAITUAUIVBINUINL DAL R D
muwiusazimliedulng Yaailiiduaunuiaa winsgiu
AISI W83 316 A1AINSY 1,000 Luﬂsmamaﬁqmmgﬁ
180 eeALYALTYd AUAW 10.021  UIS LEURIUY
AUGNATE 50 LBURLLAT aunsildluniseanuuuie 2
Uay 4 MINaIeu

Pr

t=

20,

_ 1.0(MPa)x0.25m

2x1,000(MPa)
t = 0.125 Jaguuns

1.0(MPa)x0.25m

1,000(MPa)

t = 0.25 Haduns
Fatuagldanumunve swtvsenduwiniu 0.125
fiadunTuasAUNUIveIIuTanduIiIfY 0.25

Taawns AU WANIIANUNUNIVDINTN 2 Naduns

'
=]

Wosanlun1stuguidinisidenysynounasAnuulanss
Wiy
nsAwINUIIRsYevionau lngaingns

2
= Tr h 5)
a
. 3.14x(0.50m)” x0.60m

a
V=0.117750 m’
WIDWINAY
=118 @ns

widuARUThdmSUdLes 1 Tu ¢ druvesdandu
FatuUSumsesiniegld = 118/4
= 29.5 viseUszanal 30 ans
Tnefi v = YSumsnsanszuen (m3)

h = anugevemssnsyusn (m)
I = Wurugudnaaveansainszuen (m)

gﬂﬁ 10 N30
2.10 s2UUAIVMLIY
szuumusiudussuuaemaudounuunis o
Sovanansdslvalumuntaviovesnissmivnulasas
demanudeuliiuiinatmas asviililefouansiu
ndusnduveavan shnantanastfufifeuldsulaun
91117 Thuagsiaiazenie ﬁ?Lﬂ%aQﬂ?ULLﬂuVJﬂﬁ’l

DnUWUUNLBNaULaZHN

fanuaunsalunisaremanuieunindesuse iy
fanildadrnniosaiuuu Sruruiiuiafizdiom
Audou Mdsesaufiassinu gaumgiivedlvadiniuuyy
Tuifesnruududuiuegfugamafiedsvesfinans

Y
)

videifu Alvarhuieiesauiiu Ssagiidinitganai
aAvvesaTasmuLLuLae S TuagfugumnTvaseInie
fduuarquugdiiiuduluiadesaavuy
drudnsinisluavesdinareandeifuninandiias
n1stvavesdinarsvasiiuszidunuy ansulay
(steam line) W1NNILUUAIYLAUN  (turbulen) way
duUsgAninisdemaudeunze Tumanduiu win
sarmislvaunifuldanuduluedosuiuazanauin
Dunaliisasdldndsulunisnyuiisudanatsasidu
u1nTu Tasn1soenuuuyAAIINLNIzddnume
nssnszuonuuIne neluvssyrelothusmdunsnay
warg e wielilodregludiaivuiuliuiniy
ganuwuiiduireiveledilvatuagvadimiy
dnduluasen drudidiuraniiverindunenszive
fufuletilvaeenuudatiluneniiffuneuszive
uanafaguT 11

U 1 avvil 1 unsrau-dgurey 2559



RMUTL. Eng. J.

9158153AMNTIUAIENT W 1Ingraeinaluladsivuenaaiuud

""nfb\‘\s

U7 11 NMIDRNUUUNIDATULLY

MMIAUIUNIUTUINSVOIMIDAIULUL 9INANATS

7Z'r2h
vV =

a
., _ 314x(033m)" x0.50m

a
V =0042743 m’
P3aWiNNU
=43 §n3
ANSAUIIINUSUIASVRIYIEN 91NFUNNS
2
JTr h
vV =
a

L 3.14x(0.0176m)” x9.6m

a
3
V=233 m
IaWINAU
=233 ans

2.10 BmIANTUINIsY
Tunamaaestunisnduthiuveuszimeainina
TneiBnsndusgloth feinededl dunouusnyiin
Taasulnsvdolgiuiwdenlilpevudutiudng S1umu
5 Alansu adundenduudrinsilanisieues
faruau 21nGunsEUILNITNITIILEILIN LY
NFULaIR1IngAnAITUTduatefing  ( solar
collector ) Wanu$oufuinuium 30 ans dioguugi
vosihfioglushiuiduaseriingds 70 oseailoa 7
nsinanieuweiaamgiivieled DS18D20 Digital
Thermometer LUsWNTUAISIUINUDIA Aduino
mega 2560 azdaulvigunsalmunusineu fe lud-
o @7 YiimsUdosinuTina 30 A3 figamgd 70
pamuwadea andeinifeuresiuiiduaseningly

Hanfondulaedanailid 10 udt dWevhmsdiemaes
thandainirfeuresiifuisiuasering aandu
TWsunsunsviauasddlidanesiauilionamgd
melumifendutiosnin 90 esmwaifea wufsgumgiv
97 pamiwaldua Wsunsuazdedinnisviiauvesdaines
lethegaiionagyiliAnmsszmeidulediluunsndy
fringiv ntulethuasthifuneussmeassausaty
wdrgndaludsnszurunisauutuiieliliiisandy
thiunessmeeonin tnelusunsuasddlinssuaunis
AUkLuFeAeILIIAe S UAIUANgAng Tty

NUDAIVLUUAILA 20-25 peAngalded Laglulud

gaunninelundeniuuduiiiy 25 ssrwaldod wavay
dnmsvhaudlegungiilumiieniuuvuiniu 20 ssm-
walded lneinanwugesanmvgivseled DS18D20
Digital Thermometer Tagsruunsvnaudusuuseuy
AUANTA %aisuumUQuﬁﬁmsﬁwmu*‘uaﬁswﬁuaq’f°f°u
ANTIENANBVINA

v

UM 12 M3eenuuuAzosnaulsiuvenssieasulng
Swfusuiusiduacending

i

JUN 13 nsadaesesnaudsiuneussieayulng
Swiuuiuiduacending

Ui 1 avvdf 1 unsrpu-dguien 2559




RMUTL. Eng. J.

2158153AINTIUAITNT U1 3IN1aeNAlUIATTI1VUIARATIUYT

3. Nan15298uazanUse
‘via”qmmssmumiﬂgum%aaugsmﬂlﬁﬁ’]mmaﬂ
dsfuneusyweiildainnisndusanainilagldnsae
nses avdaunmldinthiuazasetumietinssiiud
anuvuutesnIhssilduuInin wazle
USinanhsfuvensevesiuiy 8 Tadans

\ A

n) MsuenTsuMeLSEIA
98NN
U7l 14 nsusnihifuveusive

mﬂg‘uﬁ' 14 devihnsuenthiumenssmessnain

drlaenisldnsaenses wazdrdnsiunonsymedle

1NFL N UL N YINNTIAUS s U U RN SE LAY

9) USunasdnsiuneuseie

azviulddniduneuszmefilaannnisnau 6 4alug
aglausunainiiuvensive 8 fiadans Aeayulnsdiuiu
5 Alansy

M7 1 Han1snauureNsEgInlna

100

50 —_—

80

70
60
50
40
30
20

anunil (avanadardua)

10

0
0 10 20 30 40 50 60 70 80 90 100110120130140150160170 180190

nartunisadu (uil)

JUT 15 gampiinsnauiduenssveannineglu 6 il

M1379% 2 YSunaunstindsanuienssulunisnauingiu
vousvglun1snau 6 Falus

. . .. 579D Anldane
WA Tl |
g (Un) (um)
YruszUn 2.0 iy 5.0 10
fiwmesn 3.7 Alansu 24 90
324 100

1NN 2 wanenstEuTinamEs Uiy
Plalunsnautnduvensewedaldany 100 unnens
lags1Aingeay

A15799 3 USunaunstandsaulndnlunisnduihduneu
seimglunsana 6 9alus

< - s USunaugiu
valunsndy  qamgiilunisnau

= = NoUTNY
(W) (aeAraLtusE) P

(Hadans)
30 89 1.6
60 94 28
90 96 3.6
120 96 4.0
150 97 a7
180 97 8.0

. . we  31ARBUURY Anldne
WA N
() (U )
sz 2 i 5.00 10.00
Il 21 e 3.96 83.16
324 93.16

NN 1 wanamamInduttuveNsEmeIn
lwawfunar 6 $alus Annsaivauaungiinisndy
Faud 89-97 pemwaLdua uaglduIunanifumes
seme 8 Haddns Taodinsmugugngiiuandldfagud
15

91NA15197 3 wanInsTEUSIamE el
Tunsnduifunensemedialdaelunisufoau
WaovuawihAu 93.16 um lunnsndusends e
nFeuANNSouanduAvTdiaserindunlgsuiu
wdulniazideanlddedios 7494 N Fean
AlgTeannslindeufitenesuuasnaeulnings
20-25 Wosidud

910915799 4 1@unanisvedeunaziliouidisu
qquﬁiumﬁéfmﬁw%mm 12 ARTUINRIIULARE
sty nuhmssinilagldwdsnufensiunagnnsld
NANIUIINVARIAYIIANSBUNS 8BRS (heater) &
gumpligegaiivindu  dauntsfutidiefafued

U 1 avvil 1 unsrau-dgurey 2559



RMUTL. Eng. J.

9158153AINTIUAITNS U1 IN1aNAlUIaTTIVUIARAIUYT

%’"‘Jn ﬁ“"'\g

wEIRnganunsafutnlane 83.4 asrwartea taely
A lunsAN 4 Falaa

a a a Y o ' v
P59 4 nsiTeuiisunislonaseusnge Tunisauia
J3unal 12 ans

guupiivaun (asAnvaldes)
a1

(i) Rrunedu H sotar
eater
! Collector
20 74.2 73.8 28.9
40 80.6 88.4 32.8
60 86.7 96.8 38.2
80 92.3 97.4 43.6
100 97.5 97.2 46.4
120 97.4 97.3 48.7
140 97.5 97.2 55.1
160 97.5 97.4 61.7
180 97.4 97.2 68.2
200 97.3 97.3 74.6
220 97.4 97.4 79.8
240 97.5 97.3 83.4

A~

-

UL DA

3 s
== HIAY
—#— Heater

o

- naanih

20 40 60 80 100 120 140 160 180 200 220 240

JUN 16 matUSeuiieunstdndsanusingg Tunisdun

mﬂgﬂﬁ 16 WunisuanansannisiSeuiiieu
dwsunsirngenilunsduni lunsasadnlnsaziinig
Tndauanuiauainnsldfinenesiu gamasuazsn
Wiussduasoniing azdanalainisldndssuaniens
Funarinmesasiiussansnmlndideety Wesandu
wauTEUUEes uilidsvansamldunnnidafuded
uaaeAing dunislamiiusiduatenindazlriniusou
isTumuszeznandilasundanunaseniing Tngldinan
Tunsvhanudou 4 dalu

4. unagd
INNITNABBINITNAULNITUNBUTZLNEIN WA
melathvaansasndutindureuse e RS us@nIny

Solar collectc

SouldsoingsiauiurnatnAl1useu (Heater) 14
Usunasayulns 5 Alansy Tolwaduayulnslunisadin
wagldrilunisdy 30 dns muaugungiluduveme
ndudaus 70 - 97 sewadea a1 6 Falue 14
Usinahifumensvivesiuiy 8 1adans aiunsoan
Aldaeaals 20 - 25 WesiGudannisldndaaiuain
finwneduuasdnnes

5. inAnssuusen e

Ailguvevaunn uningrdemalulagsnueng
AU Weesne AndmnTsuaans a1udanssulni
fldlinsaduayunaviidosiiduetisge

6. LONE15919D4

[1] Prats. SM, and Jimenez, A. (2003). Essential oil:
analysis by Gc. Edited by Cazes, J.InEncyclopedia
of chromatography. 2 ed., CRC Press.

[2] McGuinness, H.
basic. 2nd ed., Hodder & Stoughton, London

[3] nunssas Usnsag, tnend Tadaay, nsarmi

neusHNeINAUAY A ToY, Usyalinusasenans

Uaudie @1 3w e, Sauieainense umIneaysv-

AUAIATIIINIY, 2547.

5@l wuui, nsarnuneusEine9InT98e

S5msdunsuuarnauselen, Usyaiinermans-

UNUMTIe @193 nAlulagd el Taginingiay

WIvedemalulagnsyIeunasuYs, 2551.

[5] sunnsel wsud, msing wiunes, nrsainuIly
NoUTLINY1nY), UTYYIUNUSIAINTTUAARNS-
Judn @1v13d3n5sutadl, Jaudninenas
UININYRYSIER, 2553.

[6] @571 @uuny, 1nSeanauhiuneussinesuuy
stqnm’mnm?mna“"ugﬂﬁuﬁ’w, Ysyayninen-
AansuuIiudin @113 adl, Tuaningae
UINENREI1UA Y Teslnl, 2555.

[7] ASHRAE STANDARD 93-77, Method of Testing
to Determine the Thermal Performance of
Solar Collectors, 1981

[8] Ranjitha. J, and Vijiyalakshmi. S.(2014). Facile

methods For the exteraction of essential oil

(2003). Aromatherapy therpy

=

for the plant species, VIT University in India
[9] Xiong, F.(2015).
network based on DS18B20,
CcC2420, MCU AT89S52, Dept. of Inf. Eng,

Wireless temperature
sensor

U9 1 avuil 1 unsrAu-lguigy 2559



RMUTL. Eng. J.
£2 115H15IAINTINANNT UR1INE1aeNAlUIadTI1YNARA 1YY

b
2%
O

Sichuan Tianyi University, Chengdu,
China

[10] Song, X.L. (2009). Solencid Valve Switching
Characteristic Test System Design, Coll. of
Electr. Eng. & Inf. Sci.,, Hebei Univ. ofSci. &
Technol., Shijiazhuang, China

[11] Verma, N. (2015). Implementation of Solid
State Relays for Power System Protection,
International  Journal — of  scientific  and

technology, vol.4.

U 1 avvil 1 unsrau-dgurey 2559



	coverbookปีที่2ฉบับ1_front
	ส่วนหน้า_รวม
	001_การผลิตเชื้อเพลิงถ่านอัดแท่งจากเศษวัสดุเหลือใช้ในการผลิตข้าวหลาม
	002_การพัฒนาเครื่องกลั่นน้ำมันหอมระเหยสมุนไพรโดยใช้พลังงานแสงอาทิตย์ร่วมกับพลังงานไฟฟ้าที่มีระบบควบคุมไฟฟ้าอัตโนมัติ(แก้ไขรอบที่ 1)
	003_การศึกษาเปรียบเทียบสมรรถนะของเครื่องยนต์ดีเซลดัดแปลงเมื่อใช้เชื้อเพลิงร่วมก๊าซชีวภาพ และเฉพาะก๊าซชีวภาพเป็นเชื้อเพลิง
	004_อิทธิพลของความดันและอุณหภูมิต่อเปอร์เซ็นต์ความสามารถในการสกัดเย็นน้ำมันงา
	005_การศึกษาปัจจัยที่มีผลต่อการส่งกำลังไฟฟ้าไร้สายแบบใช้ขดส่งกำลังงานสองขด
	006_การผลิตและการประเมินศักยภาพของหญ้าเนเปียร์อัดเม็ดโดยใช้น้ำหมักชีวภาพเป็นตัวประสาน เพื่อใช้เป็นเชื้อเพลิงชีวมวลสำหรับเครื่องผลิตก๊าซเชื้อเพลิงแบบไหลล
	007_การออกแบบและสร้างเครื่องปรับความดันก๊าซชีวภาพสำหรับเครื่องยนต์สันดาปภายใน
	ส่วนท้าย_แนะนำการเขียน
	ส่วนท้าย_จดหมายนำส่งบทความ
	coverbookปีที่2ฉบับ1_back

