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Abstract
Title : Seawater Solar Distillation by Parabolic Plate
By ¢ Mr. Pradit Limsamphuncharoen
Degree : Master of Engineering
Major Field : Engineering Management

...........................................

This research aimed to study seawater solar distillation from parabolic plate 1o
make freshwater from seawater using clean technology and renewable energy from
solar energy.

The research methodology dealt with the utilizing solar heat reflection from a
parabolic plate to make the seawater in the boiler to evaporate. The evaporation of the
vapors was cooled by condensation and condensed into fresh water in a bottle. The
measurements of solar intensity. seawater boiler temperature and the amount of
distillation accumulated during the test period were tested for the efficiency of
distillation according to the amount of seawater in boiler at the same period.

The study results showed that when the distillation machine was operated by
using the method of rotating the parabolic plate every hour at the seawater volume at
30%, 50% and 70% of the boiler. the efficiency of cumulative distillation were 28.89%.
12.10% and 4.48% accordingly. When the distillation machine was operated by using
the solar tracking system. the efficiency of cumulative distillation were 33.00%.
13.70% and 5.05% accordingly. The laboratory test on the properties and quality of
distilled fresh water found that the properties and quality of the distilled water was
higher than the water quality standards for consumption proposed by the World Health
Organization. The cost of the distilled water obtained from the distillation machine by
rotating the parabolic plate was 3.44 baht/liter.

Keywords : seawater distillation, seawater solar distillation, parabolic plate, clean
technology, renewable energy
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- nsaTMenInuATIAe 1N
MI5¢4HE (TDS)

- AMNUATZAN (Hardness)

- dala (SO™4)

-aan'lsa (CI)

- Tumsn (NO'3 as NO'3 )
-vlgee’lsd (F)
AlessanuuuFuTa v

= a @ o
SlusanFuauandy

Ty 1,000 wn./a.

TiPu 500 un./a.
TiPu 250 wn./a.

Ty 250 un /a.
iy 50 un./a.
iy 0.7 wn/a.

Tufmua

Tufmua

Tiivu 500 un./a.

TiPu 100 un./a.*
TiPu 250 un./a.

Ty 250 un /a.
ity 4 unsa.x
iy 0.7 un/a.

Tidu 0.2 una.

TiHu 0.001 wn/a.

Tiinu 500 wn./a.(600)*

i 100 un./a.%(300)"
hinu 200 un./a.(250)"
linu 250 un.a.

hinu 4 un./axx (10)°
hinu 0.7 un./a. (1)°

linu 0.2 un.sa.

Tifu 0.001 1n./a.(0.005)*

pammnih malanzinia i)

- 1WAn (Fe)

- U3NMAE (Mn)
- N93LAY (Cu)

- 49N (Zn)

- 0z Qitiey (AD)

Tidu 0.5 una.
Tidu 0.3 wna.
Tidu 1.0 wna.

TiiPu 3.0 un./a.

Tufmua

v 0.3 wna.
liidv 0.05 wn/a.
Tidu 1.0 wna.

TiPu 5.0 un./a.

TiPu 0.2 wn/a.

Tifu 0.3 wnsa.
Tifu 0.05un./a.00.1)*
Tifu 1.0 wna.

Tuhu 3.0 wn./a.

Tyimmua

@mmwﬁmniaﬁwﬁnﬁaﬂuﬁy
- i (Pb)

- Tnsiiiow (Cr)

- upaLien (Cd)

- MINY (As)

-1l50% (He)

-Faton (Se)

ayenTud (N

-uUiSoN (Ba)

-QU (Ag)

Tu 0.01 wn./a.

T 0.05 wn/a.
i 0.003 un./a.
i 0.01 un./a.

hifiu 0.001 wn./a.
laifviua
liifriua
lifvua

Tiifvua

Tiu 0.05 un/a.

hifiu 0.05 un./a.
i 0.005 un./a.
hifu 0.05 un./a.
i 0.002 10 /0.
binw 0.01 un./a.
hifu 0.1 un./a.

TuPu 1.0 un/a.
Tiidv 0.05 wn./a.

T 0.01 wn./a.

Tifu 0.05 un./a.
Tiifu 0.003 un./a.
Tfu 0.01 un./a.

T 0.001 un./a.
T 0.01 wn./a.

Tifu 0.07 un./a.
T 0.7 wn/a.

Tumrua
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NDIUAY Naansuaeans l3ithu 1.0
daned Naansunoans 13itAu 3
AN NaansuADanS 13itAu 0.01
Tnsdlew Naansuaeans 13itAn 0.05
LAALIBY Naansuaeans 13itA 0.003
ANTHY NaansuAvanY larAu 0.01
Uson NaansuADans 13itAu 0.001
Fawln Noansuaeans 13itAu 250
Aanlsa NadnsuAoans T3P 250
Twasn NaanTuAeans 13itAu 50
vigoolsa HaaniuAvans Tt 1.5
ARDIUDATEAINAD Naansuaeans -
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Faiey NaansuADans 13itAu 0.01
i Haansunoans -
ogiiiiion Haansusdeans TR 0.2
10 1 1od (Alkylbenzene Sulfonate) Uaansunoans -
Tasen Tua HaansuAoans 131 0.07
Hina Naansuaeans 13ithu 0.02

1301: Guidelines for drinking — water quality (WHO, Geneva, 1996)
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Specifications
Range: 2000W/m’, 634BTU/ft *h)
Resolution: 1W/m2, 1BTU/(ft2*h)
Accuracy: typically within +/-10W/m2[+/-3 BTU/(ftz*h)] or +/-5%,
whichever is greater in sunlight; Additional
temperature induced error +/-0.38W/m’/ °C [+/-0.12 BTU / (ft*h)/ °C] from 25°C
Angular accuracy: Cosine corrected <5% for angles <60°C
Sampling Time: Approx. 0.25 second
Display : 3 1/2 digits LCD with maximum-reading of 3999
Power: 2 * 1.5V AAA batteries
Size (LxWxH) :108mm x48mm x23mm

Weight : 80g
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Customer Name a9nA

Address 109/19 3 10 ¥oadninaal ouuuaiun uvnaeIny WAty NFINNUMILAT 10230

Sampling Location Sampling Time : -

Sampling Method : Grab Receive Date  : 1 Nov 18

Sample No. : W01 Analysis Date  :1-12Nov 18

Sampling By ¢ Customer Report Date : 15 Nov 18

Sampling Date 1 Nov 18 Report No.

Item Parameter Analysis Method Result Standard/l’/2 Unit
1 pH at 25.0'C Electrometric 75 6.5-8.5 -
2 Color Visual Comparison <5 <20 Hazen
3 Turbidity Nephelometric Method 0.09 <5 NTU
4 Total Hardness EDTA Titrimetric 2.01 <100 ppm as CaCO,
5 | Total Dissloved Solids Dried at 180 0C 26.0 - mg/1
6 Sulfate Turbidimetric <0.100 <250 mg/l
7 | NitrateNitrogen" Brucine Method <0.001 <4 mg/l
8 Chloride Argentometric 1.81 <250 mg/1
9 Fluoride SPADNS <0.1 <1.5 mg/1
10 Copper Digestion, Direct Air-Acetylene FAAS <0.004 <1 mg/1
11 Iron Digestion, Direct Air-Acetylene FAAS <0.01 <0.3 mg/1
12 Manganese Digestion, Direct Air-Acetylene FAAS <0.004 <0.05 mg/1
13 Zinc Digestion, Direct Air-Acetylene FAAS <0.003 <5 mg/l
14 Arsenic Continuous Hydride Generation, AAS <0.0001 <0.05 mg/l
15 Cadmium Digestion, Direct Air-Acetylene FAAS <0.001 <0.005 mg/l
16 Chromium Digestion, Direct Air-Acetylene FAAS <0.01 <0.05 mg/l
17 Lead Digestion, Direct Air-Acetylene FAAS <0.003 <0.05 mg/l
18 Mercury Cold Vapor, AAS <0.0005 <0.002 mg/l
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Customer Name : U3 snfnduiiiiess ueudneudauiud f1ra

Address 109/19 w3 10 Fosdninasel auuwIiung 1vNnaeeny WATHAN NFINNUIIUAT 10230
Sampling Location : Sampling Time :

Sampling Method : Grab Receive Date  : 1 Nov 18

Sample No. W0l AnalysisDate :1-12Nov 18
Sampling Date : Report No.

Item Parameter Analysis Method Result Standard/l’/2 Unit
19 Selenium Continuous Hydride Generation, AAS <0.0002 <0.01 mg/1
20 Barium Digestion, DirectNitrous Oxide-Acetylene FAAS <0.06 <1 mg/1

3
21 Total Coliform MPN Test <1.1 <2.2 MPN/100 ml
/3 v ] v
22 Escherichia Coli Colonies Count avalivy | desananlivy | cRu/mI
nl I . . .
Remark : Notification of the Ministry of Public Health of Thailand, No. 61 B.E. 2524
/2
Notification of the Ministry of Public Health of Thailand, No. 135 B.E. 2534
/3
Analysed By Special Lab Envi & Consultant Co.,Ltd
(Miss Orapim Punyafoo) (Mr. Weratep Geeratithadaniyom)
Analyst General Manager
3-156-N-7294

3-156-N-3424
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