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Performance Enhancement of Solar Sea Water Desalination
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Abstract

The purpose of this research was to study the performance of solar desalination with
seawater continuously flowing through a plate of glass. The seawater was designed to flow
though the top of the device 5 L/h. The pipe dropping into the seawater had a 1 mm hole
and the space between the pipe and the hole was 5 mm. The system has a square wave
tray with dimensions of 600 mm x 600 mm. It is covered with a 3 mm thick glass and has an
inclination angle of 15 degrees. The experiment was performed for a total of 3 days under
the same experimental period for 6 hours per day between 9.00 am - 4.00 pm. The results
were compared between the system with the seawater flowing through a plate of glass and
another one that did not have seawater flowing through a plate of glass. The study showed
that the capacity of the system with the seawater flowing through the plate of glass was
higher than the one that did not have it. The distillation rate of the solar desalination was
0.675 L/m2 and 0.382 L/m2 respectively. The results show that the distillation of solar
desalination with the seawater flowing through a plate of glass was 43.36% higher than the
solar desalination without seawater flowing through a plate of glass.
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Solar distillation

1 i
Passive solar still Active solar still
] |
] i | 1 I |
Conventional Single Conventional High temperature Nocturnal
slop solar still Double slop solar Distillation Distillation
Symmetrical Auxiliary heating
distallation
Non Dustllation with
symmetrical collector
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Inarunszan F38msidununtadudiusng q faid

3.1 nseBnuUULazASesile

msaaﬂLLUULﬂimnaummLaLLuuumlﬂamuﬂsmﬂ laglddoyaainnisanuduai
LarudTeinauun Tneiasas ma‘unwmemm u’ua’mqwgmwumama A9lasinng
aanLLUUL‘wamUiuammwmsnaum’lﬁlmﬂsmmwmwaﬂ patl

3.1.1 miaamwumsamaummm

mu‘u‘u‘uaaLﬂsaqnaumwmamawmmuuaammms"l‘dn‘svamum 3 uaammmmm 600
fadiuns x 600 Jaduns Anduiuiininads 0.36 AITIUUAT LLau‘WU‘VI‘V]\‘J‘VTQJC‘] 0.374
AITNAS laonszanuiide gy 15 aqmmsﬂm 3.1 uag mmﬂusswmwﬁmsau
Avdsuvhandangdnasdny FegUTl 3.2 hay 3.3 Faflvun 50 Tadwns x 600 fadiums
X 25 maamm auuuwwuuﬂwamunswn l¥Tanuazvunmaeaty uinuuugaduvio il
WA 4/8 i L3N 1 TaG1IRT 538e9N 5 Tadlins AaenmAIueIvie AsInawesve
musmaL‘Uumammenwaaqmmﬂmmuuu Luauﬂwamuﬂsuﬁmﬁ)"ummsumLwaaam
ludsansessu Usmmma’lumsaaﬂauﬂaaa‘lmmmwmaaaqmuﬂsumn fisreutiaun
25.4 Jadwns X 605 Naaluns mﬂaamumqmamwaqns amwa'lwmmnaulwaamﬂmu
Ussy seminanszandunialdveusnanun 10 Radluns 57 1110 620 fadiuns x 620
Jadwns x 600 Jadwuns mmanaawmamﬂLwamamamsmaauma msUw 3.5 thitldmaans
Ussaaa”lummﬂmmm 20 8915 3NVUTILAT UIA 340 Tadims X 340 fadums x 1000
fiadiuns f3u 3.6 was U7 3.7 LﬂuLﬂsmnaummaauwwﬂamauLaiaum Tngin
aammm'lalul,ﬂsaqnauwml,mmma 9 (’NEU‘V] 3.8
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SUN 3.9 wamsian1enslvaveaa

u

3.1.2 Lﬂ%’aqﬁal,tazqunm“lumsi’m

1) wesludulla (Thermocouple)

wasluAula ﬂamJnsmamamwnu‘[ﬂa‘lwanmsmaauuﬂaqammumamm
fouluusandoulnih Emh maﬂmﬂLﬂammmn‘[ammmwmwuﬂﬂu 2 77 (uanmnaiu
nlAssassvessnaw) mmwaumaﬂmamaaummaﬂuwﬂmamww 13877919070
9aunQll muUmaaﬂmwuﬂuawsmaﬂuﬂﬂLﬂamammwaaEJLﬂmh 138NI1YABI vn
ammam‘mnu u,ausaﬂaNaq:uamvmumonunmwﬂmmswnsvLLaLLauuﬂmau‘ummhlmuam
Tumsne 3.1

wa v a oAy
M58 3.1 AuauvhvesaemesluAUiladne LEGA Tools

Q

gaumaiisnan: -40 °C ANNENINTU: & W

UNYNFIFR: 250°C yinmasluduida: Type K

YUM: 0.06 inches. NslE9U: TANURY 91nF wasuia
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L€CGA tools

3U 3.10 wesluduida

2) Lﬂ%ﬁﬂamw:ﬁﬁ (Thermometer)
msaamammmﬂuaﬂﬂimwhﬁwmmmamwnu‘uaammma RLIE
NAADY muﬂmauummlﬂmuam‘lumsw 3.2

va Q‘J « v a aa o v
AN 3.2 AauaudivldveunTesingamaliuuuAines (Thermometer) 840 ExTecH

Measuring Rang -58°F ~ 2372°F , -100°C ~ 1300°C , 173 ~ 1573 K

Sensor K Type Thermocouple

Resolution 0.1°F/°C

Accuracy £(0.5% + 1°F)
£(0.5% + 0.5°C)

Dimensions 5.2 x3.1x1.3" (132 x 80 x 32mm)

Weight 9.90z (282¢)

Memory 2,000K data using 2G SD memory card

Power Supply 6 AAA (UM4) Alkaline or heavy duty 1.5 V batteries or
9V AC adaptor.
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SJ S0 Series

EEd EEn -
SEI |
50200 |

3-Channel Temperature Datalogger |

UT 3.11 1a3esingumgliuuuiinea (Thermometer)

3) Lﬂ?laﬁﬂmmvﬁml,aa (Solar Power Meter)
in3oeinAuduas (Solar Power Meter) \Jugunsalléiarninuduaes
uaaunn Tnadaadoaudanaling laglvigasuuaseginuuu udrselvimiaansfiudresudn
TneiAes¥neudiuas (Solar Power Meter) finauant@valusauanslunisng 3.3

A5 3.3 aaaudimluresniosinauduuas (Solar Power Meter)

Display ' 3-1/2 digits.Max.indication1999
Range 2000W/m”, 63aBtu/(ft™*h)
Resolution 1 W/mz, lBtu/(ﬁ:Z*h)

Spectral response 400-1100 nm

Accuracy Typically within ilOW/mz[ﬁ Btu/(ftz*h)] or +5% , whichever is
greater in  sunlight; Additional temperature induced error
+0.38W/m /[+0.12 Btu/(ft™*h)/] from 25

Angular accuracy Cosine corrected <5% for angles <60 °
Drift <+2% / per year

Calibration User recalibration available
Over-input Display shows

Sampling Time Approx. 0.4 second
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Manu data memory | 99 sets

and read

Battery 4pcs size AAA
Battery Life Approx. 100 hours

Operating temp and
humidity

0 to 50 below 80%RH

Storage temp and
Humidity

-10 to 60 below 70% RH

Weight

Approx. 165¢

SET POWER/ %

EXETH%]

AT

MEMORY  READ
fi

LEwD
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4) nsruanmIg (Cylinder)
nszvenalddmsuinuiunsineUseunavesaunad vuinildivuin
mu,m 5 2000 faddns Inemsewlismuinmslussiuaneneglunuiieatuiudiula
mmwam

;a;il‘ﬁ' 3.13 nAszuanmy (Cylinder)

3.2 3Fn1snaaes
Fnmeaeauveenidu 2 funey
3.2.1 tunouresmsNAImdoNluusay L
1) vhanudzenusumnuuuveInssanliaranndstngdnnszann ey
dmzaildlunisnaasdluusayu
2) wisngunsalsesiuinduuazinusinanhiild
3) m%‘aum'%'aaﬁai’mLﬁaﬁﬂﬁu’uﬁ’ﬁﬁmﬂ%mné’uﬁﬂ%’ﬂ’uﬁﬂqquﬁmmzﬁﬂms
GERR
4) NAYINNINAABIITINMTANATIUAENBUVLa A [ luNSAa BTy
ol
3.2.2 tuneumsnnassmsndu ey
1) Fasgqunsaifiadestasmnaadosiumilunauwiinndeld
2) U%’Ué’mwms‘lwaiﬂanﬁh?ﬁﬂmaémﬂﬁlﬁé’mﬂmﬂwa 5 Anseatalug
3) mmmamas‘lmﬂuJaL‘wa‘l‘mﬂamwnuuﬂumﬂ‘[ﬂamﬂmm\mmammaa
Jurnanituane 2 wuRiuns
4) mmmmamaﬂuﬂﬂLUaLwaimmammummﬁiﬂammm’lmaasvmwﬂm\rzjm
LﬂsmmaaaLmuaamnivmuwwum 1ns
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5) Buvhnisvaass?t 09.00 . Uuwnwamwmaawmmwﬂm‘[mmLLUW
zApITUTINg 'Jmammmm’iummima’lmmaﬂummas 3mamvmmmmﬂimdmmaﬁwmas
mmmwmaamwmé‘[mdm Solar power miter JauSunamifingulalaeldtnines

6) auammsuuwﬂmamsmaamm 16.00 u.

7) heildusas unndeunsiiiisussning ANTULAO AR TuiaTuws
avyTvhnIaaes L‘Uw‘umawammuuﬂummmaaaLmununm Wisuileuthaingulea
flulian

8) avimmeassazdoninsdisgunsniuaziadesilefllunisnaasiuay
o
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4.1.1 mammﬁsmLﬁa‘umsﬂé’uﬁmmaszmwLmuﬁﬁﬁ'}lwamunsmnﬁ’uquﬁlﬁﬁm
Inarunsgan Asnsniluaniunszan 5 ansetalug NannedeIty (AS 1)
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1400
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U 4.1 enuduuawnugianan (asd 1)
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VA 4.2 Wivuileugamg APV ETRVSERNINY

mnniwwwﬁ' 4.2 L‘LJ?&JULﬁauammﬁugm“Lammm%‘lmné’uﬁé’mmfﬂwamu
N5LAN 5 AnTeatalua ﬂ‘uammmaqLﬂsaaﬂaumluum‘lwamuﬂmﬂ wmwammmaam
mmlumsaaﬂaumwLafuvﬂaamwwuumum'lmwuaq miﬂ 4.1 Iﬂaammmaaumm‘lu
Lﬂiaanau‘wumwLalwamuni“anuammwmmq LuaqmﬂumsmmmLalﬂlviamu
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o P a a 4 9 '
VNNIMFUN 4.3 WiguiisuuTmanisnduiludaana 9.00 . - 16.00 u,

= i 1 v a v d & v o ) -y ' v
UDIUATIVINEDILUY %mulmwﬂsmmmwnauimmmmaanauuuwmlwamulﬂ 312.3
1addns 30 0.521 ARSAOANSIUUAS wazUSinanhnnaulaanniasesndunuuliiinlnany
161 188.4 fiaddns vi3e 0.314 ANINDAITILUAT PMNMIUTBUTBUNAVDUASDINSULUUTILA
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a1y R IINITNAUNGgenInuu LT lraniy FaUTUUUMLAIINNITNEUANIY
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d a o ¥ ' Ada ¥ ' o PR 4
4.1.2 wamsmiaumaumiﬂaummLaszmNwammlwamuﬂszﬂrm‘umeﬂuum
Ianunsyan Asnsnlvanunsean 5 ansradalus NanmeReiy (Ased 2)
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M1579 N.1 %a;damswmaaﬁuﬂ 28 UNSIAY 2559

gomgfl () e ALTLLES " o
e Ao . 9RIININAU (ML)
(o)
WU | wuuih min max wude | wuuth
Tyrariny Tvanu
9 32.5 334 30.4 578 673 0 0
9.5 37.8 41 30.6 864 890 0 0
10 38.4 41.6 30.8 981 998 10 18
10.5 38.3 38.8 318 1070 1279 23.1 44.3
11 41.3 42.2 Kl > 1050 1079 41.3 69.8
11.5 44 44.1 32.2 1220 1287 57.8 919
12 44.2 45.5 33.6 1219 1236 72.4 111.3
12.5 a5.1 45.5 31.4 1170 1217 83.5 130.3
13 43.1 48.3 30.8 1180 1222 100.3 157.8
13.5 45.2 455 32.7 1097 1118 114.8 182.8
14 43 43.5 825 1115 1132 130.8 2134
14.5 43.5 44.5 32.2 1009 1152 146.9 239.8
15 42.6 43 31.6 879 972 160.3 263.4
155 42.1 42.1 29.1 664 738 172.3 287.1
16 39.6 39.7 28.8 497 531 188.4 3123




M1379 n. 2 %’aagamswmaaﬁuﬁ 29 unsAN 2559

o8

—

gaumndl (c) ANLTUUES SasMsndu (ml)
B! (w/m2)
1IN TRRGRT
Wuuie | wuuth (o) min max | wuude | uuuih
Inanu Ivaninu
9 33.5 552 30.1 649 667 0 0
9.5 36.8 39.6 33.4 791 826 0 0
10 38.6 a1.7 31.3 768 824 0 0
10.5 40.9 a4.1 30.7 ian 1187 111 23.1
11 ada.4 46.7 32.1 989 1084 28.4 51.3
11.5 45.8 ar.1 354 1260 1298 43.3 76.2
12 47.1 48.6 33.1 1430 1465 63.1 108.3
12,5 45.8 46.3 32.6 1207 1236 84.1 139.2
13 45.6 46.3 33.4 1150 1189 106.8 176.4
13.5 43.4 43.6 L9 1145 1185 121.2 204.1
14 41.7 4a2.4 32.8 1033 1045 142.8 238.2
14.5 43.3 43.3 32.2 986 1024 158.1 270.1
15 41.2 41.6 32.2 458 820 172.3 294.3
15.5 40.5 40.7 1.2 716 734 186.9 3194
L 16 395 39.6 30.5 456 478 196.6 338.8
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AULTULLES
gamadl (c) (w/m2) 81371M3nAY (M)
1981 90
wune | wuudl | gfiemd | min max | Wwuude | wuuih
Iviaeinu (°c) Tvariy
9 33.8 35.2 30.2 684 707 0 0
9.5 42.8 43 31.4 741 765 0 0
10 4a1.7 43.2 33.1 840 852 8 21
10.5 4a3.2 4a4.6 33.8 1015 1020 19 az.2
11 454 46.2 338 1063 1078 34 68.4
11.5 46.3 ar 33.3 1176 1198 54.1 102.8
12 46.4 46.9 31.7 1156 1895 70.4 129.2
12.5 47.3 4a9.7 32 1165 1176 91.8 170.4
13 a7.6 48.8 34.2 1171 1205 114.6 211.9
155 ar.6 48.4 337 1165 1209 136.8 256.4
14 46.8 4a7.3 313 1158 1189 153.1 288.3
14.5 46.5 46.9 30 996 1015 174.2 328.5
15 42.9 43.5 30.9 910 929 192.5 361.7
15.5 a1.4 42.2 31.1 681 710 217.2 380.7
16 41.8 42.8 32 553 571 229.3 404.8
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