798 7M5815398 YU 1IN eNA 11 1ag51%UIAaAF 1% 15(3) : 798-814 (2566)

A}
U U

MsfAnBuTInaaevanvazverhnIUIUHOINAMIMUBANAINUSIT
Aa _d d d'd I o
!!ﬁ\‘iﬂ1ﬂﬂﬂ!!ﬂﬂ!ﬂﬁ)ﬁiﬂﬂ°ﬂﬂ’é)%ﬂ3~lﬂ@ﬁ?ﬁﬁﬂugﬂ’lﬁﬂﬂ‘“
An Experimental Study on Characteristics of Condensation Lid for
Thermosyphon-type Solar Energy Ethanol Distillation Tank on

Distillation Performance

2.2

4 1 * o J a
NOygY AavdA " uay 13 IYIN
Harid Klongdee]* and Jaruwat Jareanjit2

Received: 22 February 2021, Revised: 26 August 2022, Accepted: 25 October 2022
QU T
UNNAED

Y '
mATei lddnuuFanageuanyazverhn Ul udaausTauzMInauemuea las lendsnus d
a 24 ' 9 Ay v A o . da v ' 2 o
oadiiuumannuiounazigo uuHUDE oUNILINTIAIULDL Passive NAAGUAIBLIHUNITZINDBINIYY
1 v o & w a 4 ] I (Y
17 99701 YA 1.25 x1.8 x1 m® FIUAUAUNUTIF0MASUVVLHUIIU V19 0.75 x 1.35 m D uunassuanusou
4 ; I ] [ 4 S

eauasazasemusaanudutumszve Tl lodu laumiuie Idianududugainldmsazate

A Yy 9 &9 a ~ Y A A A o <
PMUDANANUAVVUAIAY 10 %v/y U31195 10 8T MINAa0INNMUA 3 N3dl Ao ATAIN 1 Danauuuvrnge

° 1 v I o a o ] ] ] [l
atlaeldasazmeemuearudunussdo1naduuIHUE 81 TAoAT LA AILIL UK IUNDNDUAIUONG O
A o A o Y ' o - A o < o <
N3aIN 2 anauilrhuuunsenieraziihnumivyuuuudinaeanal nsaii 3 denauuuuroinau
%,' 1 [ ] %’, L% a o H 1y { o
NFIRNBUTAIVIUUARYUIUDUATINLFIID 30 13/AT9 MSIFoadmasluiuniinimaass 18.30
WNZYA/MITINAT/TU HAMINAADI NI NTAN | aussougmMInauaINsoRaaenIveals 1.51 ans/iu
ANMUTUTU 30 %v/v DTN 2 AUTTOUTMINAUAINTOHAADINUDA IR 3.02 AATADTU ANUAUTU 39 Yv/v LA
ATAIN 3 AUTTOUSMINAUANNTOHAADINUDA 1A 3.37 AATADTU ANMAUAU 41 %v/y INMINATDUNL M3
H 9 Y EY 1 %] 1 1 g‘/ 1

nAaeInsaiN 3 fanauuurhsInaunTrennelthaiuumyuuuurhdIuE39a1 30 iinenss dawali
y ' ' { ) ) ) ] o
wmuin lilmsvyuautanasuanufeusuasazasenuealudinaunasasiinar minaaswin i

E ) a (') T % { o U
ammmmmmmuﬁamwﬂmmmmugmiﬂmuuuﬁammaqa iﬁ]\m\nﬂﬁﬁ]ﬂiaﬁ 2 g 1 uanay

Q 9 a U

' AUMIFIAINTTIUNAINY INNAITIANUN UHINGIATUATNUY SUNDTIGWUY DINTAUATNUY 48110

] Department of Energy Engineering, Faculty of That Phanom College, Nakhonphanom University, Thatphanom, Nakhonphanom 48110, Thailand.
 inimnssuniena augdmnssumans mninedumaluTadnsunadiive suneiies santagava 90000

: Department of Mechanical Engineering, Faculty of Engineering, Rajamangala University of Technology Srivijaya, Mueang, Songkhla 90000, Thailand.

* Yo s A dad a o . . . .
@uwu‘ﬁﬂismmm Tsualdaiannseding (Corresponding author, e-mail): klongdee.harid@gmail.com



7M5815398 YH1INaeNA 11 1ag51%UIAaAF 1% 15(3) : 798-814 (2566) 799

o o ' o v 3 W A d ]
AaINEY: PhﬂTULL’L!‘Ll, ﬁ}ﬂaummu@a, ﬁ?kﬂﬂiﬂ%@1ﬂ@ﬂl!ﬂﬂ!mu&ﬂﬂ

ABSTRACT

This research study examined the condensation cap characteristics of the ethanol distillation performance
using solar radiation as a heat source and a passive greenhouse drying cabinet enclosed by a 17-degree tilting glass
sheet. Size 1.25 x 1.8 x 1 m’ joined with a flat plate solar collector size 0.75 % 1.35 m’ as a heat source to boil the
volatile low-concentration ethanol solution through condensation to get a higher concentration. Ethanol solution at
the initial concentration of 10% v/v and a volume of 10 liters was used. There were 3 cases in all experiments: Case
1, an inverted funnel cap distillation tank, where the ethanol solution was directly passed through a flat plate solar
collector and condensed through a copper pipe outside the incubator. Case 2, a distillation tank with a conical lid
facing up and condensed water is constantly circulating on the lid of the tank. Case 3, a distillation tank with a
conical lid of a conical distillation tank has condensed water circulating on the lid of the tank at intervals. At 30
minutes/time, the average solar radiation on the day of the experiment was 18.30 MJ/rnz/day. The results showed
that in Case 1, the distillation capacity could produce 1.51 liters of ethanol/day at a concentration of 30% v/v. For
Case 2, the distillation capacity can produce 3.02 liters of ethanol/day at a concentration of 39% v/v and in Case 3,
distillation capacity can produce ethanol 3.37 liters/day at a concentration of 41% v/v from the test found. From the
experiment in Case 3, it was found that the lid of the conical distillation tank had condensed water swirling on the
lid of the tank at intervals of 30 min/time, resulting in the condensed water having no rotation to exchange heat with
the ethanol solution in the distillation tank all the time. The experiments were conducted to achieve the highest
water density at low temperatures with the highest sedimentation efficiency. The order of performance, from highest

to lowest, is as follows: Case 3, followed by Case 2, and then Case 1.

Key words: condensation, lid flat plate solar collector, ethanol distillation chamber
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Case Initial (ml) Ethanol (ml) Eff (%)
1 10,000 1,320 13.2
2 10,000 3,020 30.2
3 10,000 3,190 32.29

MI19N 3 WaNMSNATOUMITNAUONIUDA

Case Study 1

19.47 MJ/m’-Batch

Initial Concentration 10%v/v Volume 10 liters

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)
09.00-10.00 30 70 21
10.00-11.00 35 150 53
11.00-12.00 35 180 70
12.00-13.00 32 220 70
13.00-14.00 30 160 48
14.00-15.00 25 110 27
15.00-16.00 20 80 16
16.00-07.00 18 350 63

Total 28 1,320 370
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Case Study 2

18.30 MJ/m’-Batch

Initial Concentration 10%v/v Volume 10 liters

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)
09.00-10.00 38 220 84
10.00-11.00 45 290 130
11.00-12.00 42 420 176
12.00-13.00 42 430 180
13.00-14.00 38 380 144
14.00-15.00 35 260 91
15.00-16.00 30 150 45
16.00-07.00 25 870 217
Total 37 3,020 1,117
Case Study 3

18.35 MJ/m’-Batch

Initial Concentration 10%v/v Volume 10 liters

Time Interval Product (%v/v) Product (cc.) Pure Ethanol (cc.)
09.00-10.00 44 240 106
10.00-11.00 50 320 160
11.00-12.00 48 450 216
12.00-13.00 42 430 181
13.00-14.00 38 380 144
14.00-15.00 35 280 98
15.00-16.00 30 170 51
16.00-07.00 25 1020 255

Total 39 3,290 1,283
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