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ABSTRACT

The objective of this research is to fabricate ebulliometer to measure alcohol concentration. The
research consisted of 2 parts. The first part was to design and fabricate stainless steel ebulliometer and set
of high precision microprocessor based temperature indicator. The second part was to test the fabricated
ebulliometer with ethyl alcohol concentration in the range of 1-17° and 20-95° using cqnﬁned and flow-
through condensers. In addition the commercial alcohol beverages with the concentration of 1-17° were
tested. It was found that the alcohol concentration measurement using both condensers showed no different
value. Using fabricated ebulliometer for alcohol concentration in the range of 1-17° gave the accepted
value although using thermometer with the precision of 0.110.05°C.  For higher range of alcohol
concentration, using thermometer with the precision of li'O.SOC, the value is about 5% error of 95°
alcohol solution because the boiling point of the solution was nearly the same. However, if RTD PT-100
with the precision of 0.0110.005°C was used, the alcohol concentration measured value was accepted. For
commercial beverages, the measurement gave the same value with high precision compared with the

standard ebulliometer and densimeter.
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nsgaund vieegmiledunsmigaundild misazaoiiliidunsvesnaudule diw
Usznevegmiladunimgaund 1w asazmevenmiann - msveuladalvd Gondil
arudsauiun asavmeilddunsmvesanudule  daulsznevegldidunsivigaund
i asazmwvesedau - anelsedy Bunhilmnuidsuuuay dwaadluzilii 2.8 0 uaz
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31 2.8 uwudannudule dawlszneuvesmsazae

2.7 nanmsiagungi [9]

a o o

4w a= a A4 A ' <
INTONIAYUNHUUNDIYTUA TﬂmﬂsmummawuﬂmﬁunaﬂmiLﬂavuu'ﬂmqm

ado

autfammzyssmsae sedsslimsn/founlaiialdlegungiindan/douly uaznisulaou

ulasiifaldvzdosnafiinivounazigad 14 fansied 2.1

M99 2.1 ndnmsveunsesingumgil

mo3 luiines nanmsia Saaild  $2emsia °c

medluflila  wasugamgliduusundourih WUUB 600 - 1700
W' 0 - 1600
WYY R 0 - 1600

WK -200- 1200

WUUE  -200- 800

w J -200 - 800

_ WUUT  -200-350

137 - wlasugumapdidunnudm uwaiiy  -258-900
Hnifia -150 - 300

neAwAI  -200- 120

Ja s = a Y. da s
MBIUMADI aldugamgiifiunnudmiu mesumAes  -30- 300
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2.8 013na [9]

wa J.
2.8.1 ﬂszmmmni‘!uuwmmiﬁﬁ (Resistance Temperature Detectors)

hildorfuduiguadununguesmdsnu iwihiifannanudou wed sunsd
o dy § v = a a P s a
93 Adunuanudumuvesaalangszuldouudasawgungll 8n 50 Ydown 1wes 3a
@oy Fwud  18inmmeassesissiefwasnuinduaraunamivansalfiiudinarsda
any & Y A4 M o ad ' o Y A A
gangiild FsdeunldnauduniesdioSagaumgiiunsnarwluilegiugu iuniesile
y
19 - o ' 3 o a %
nasgumnalumsiagunglidudyaudsiaveoendion (-182.96 °C) lfsudegauiedives
uoud il (630.74 °C)

2.82 ¥AnMIYLILITNA [10]

anud i i ludualalanzezlaous lumueauns dadl

R

. = R,(1+aTl) v Ly [ a (1)
ar
de R, Ao aadumuvesaalang figangdi c°c
R, #o amudummesninlans figungdio°c
a fo dudsz@nivesmswanunlasmanudnmnihdegungd 1°C

(Q/QC)

M a wildoul)muriiavesTans 5w uwaimiu 0.00392 @ /Q/°C 9081
gamail 0°C 3100 °C , Tifia 0.0063 @/ Q /°C MDA 0.00425Q/Q /°C
Tumalfiam o sehindsfmududuassiugamgll (Non-linearity) lures

; 5
Ufiansuiasguiidonism o wiven annsai 18 laeldaumsdeliil
R, = R, (+aT+pT*+yT*") ...(18)
' v ] aw 9 a ﬂ 3o =
M oa B uar y MWeiminaass damauTindudaduddmuan  auash
(18) minzgdmums ldnuidesmsanugndesge uanissauiag e ldaumsi 17)
Tugae 90 Tk mnamaomisiifedestunswanersiia 18dmua
v :
wasgwandull  anaumailldus snaudndaniesiionainnmdas (SAMA) us

anigasm aoliuaNASTIMUMASINgY (British standard institute) HOZAOMIUIIATIIUUHA

w3 (Deutsches institute fur Nourmung e.v., s) ABNINQUAIMUANINTFIU [EC (IES Stand
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° @ . . st Ao a o
groups) 18 mua TR a1l5uifioy (Calibration Curve) voso 13 iaumaivy Hufiveniuvesanay
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P oy 3 4 a wa o
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- 4 1 o ] 4
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ad § o o daa 1 < ' o ' '
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2.83 ﬂ‘nuwﬂwamé”ummmnszumammi'ﬁa (Self heating) [9]
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2.9 in3psiioTamalvih [s]
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2.9.1 Tevtudlnes [5]

Tevuilmed Aensesilefildfamanudumuvesginsallvih  driisaldiimiae
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3.2 uunsasiagamgi
2ONUUUNITIAQUNYIAIHITALUY RTD 1A Pr-100 HarAwauuuAsaadunu

aziBua nAtioy 2 S ANWazBoa 0.01 °C AANuAMAIAADY 0.005 °C

gunsaliildde
- PID microprocesser 162
- PT-100 sensor 162
- Module for PT-100 147
- Solid state relay 162

UHUAIMIAD NS IAAIATIN 3.12

Wiring Diagram

Cankolies{ PID systom )

Maodiat SF Sancs

oy

1180 camint

AC tnput

Tenpecature Tranaiifie:

-4 Modci TMa20
b9

AC 10 OC Power supply

220V 10 24 VDG

AC220V/
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5 95.65 137.3 95.80 137.5
6 94.90 137.1 94.94 137.2
7 94.30 136.8 94.00 136.9
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