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Abstract

The purpose of this research aims to design a water aerator driven by solar energy and study
the variable that effect of aerator in water by solar energy’s capacity system for wastewater wells area
as 150 m2. Oxygen, pH and suspension in water was an average 4.50 mg/L, average 8.67 and
average 171 ppm., respectively. All four data were used as data for design and fabrication
equipment aerator in water with solar energy. The result was found that the buoy’s volumetric was as
average 0.1215 m3. The durian propeller has an average of 10.80 m2. The solar cell was used about
an average 0.35 kWh. An aerator device efficiency in water by solar energy has an average surface
as 63.78%. After implementation, oxygen in wastewater was increase to 38.44%. The pH was
decreased an average as 9.69% and (TDS) was decreased an average as 31.58%. When compared
to the standard of inland water quality, it was found that all of variable was standard of inland water.
When it was considered the equipment breakeven point of aerator in water by solar energy, the

payback period was 10.40 years.

Keywords: Oxygen in water, Solar Energy, Durian Thorns Impeller
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Figure 2. Areas of aerator installation and wastewater collection

2) WIANIINLATRINA LHNDINALALANN

o

R a ' dll a o
'J‘WJVLQﬂmﬂi”mWﬁ‘ﬂﬁ‘z@ﬂgmﬁ‘@ﬂﬂﬂmﬂﬂ’mqﬁ’ﬂu

e3P

'
A o a

WAaINNIAINNIEINaang (14 f191AN 2531)

v
a e oA

AuFunisinTaundeiil Hagl 2 358 Wun1g

U
v

WnanAaalllfiieun wdqanszaneadunea
@ ;oA aad Yo o oa o L A P
Wan7 dauanasee Miwiuindniiaungeuda
dasunnasuniudes wisazindugluuy
oy E o oy e v K
U1mn uIanadt1lnanld AanszsnTaniy
o0 a Y £ ‘ﬂl U
NILITATUALRNUTNNIRINTNT AL 2N 19
Wauazaenainentawuun Ay lne
wennad 9 guuy (17 16w wuuliennie
(RX-1), WULRt Uy UTHAYUARE (RX-2), UL
wheaniAuyulsita (RX-3), wuuuseaulsi
(RX-4), WUILRA-8ae AL (RX-5), WUUFLN

o

ANNARNEA (RX-6), WULAABABINIARS LA

(RX-7), WULALLNNZA AU (RX-8) AT WUl
nN7zaUIdNEAaNLaINIA (RX-9) A115L

A o

Nuidded azlinanniseanuuuuazaing

-

qﬂmﬂitﬁummﬁslmfﬁﬁfmwﬁwmummﬁm
LLuuLm?;@qn@Lﬁummﬁ‘ﬁlﬁqﬁngu%ﬁ
WUUYuaee (Chaipattana Aerato, RX-7) Tnaf
MeRBART

1) WA UBEI N AT UL N A8
WA L ULHLTARWAID AT IRANAN AN
(Polycrystalline) [2-3] A71%9%1 2 KeN Hnnaa lnsin
494 330 W, wsaaeulnin 375V, uaz

nezualiin 8.89 A sauanslu Figure 3

Figure 3. Installing solar cell on the roof

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 June-December 2020



2) A9UAUNIAS MEND R TTRANTL AN T

aunm 750 W, 18.7 A 1A21113238a1 530 rpm

1 o

(Inaidetnaniaauuu i dlansndan 1:4)

NIATINGINERS WRUNTINEREVAYNYsY3

A Uit 17 atuil 2 nsngrAu-sunau 2563

3) 7juagei MAINdaANANaRN AU

3 ¥j1 R0 LY ANITIUULLUNY FHULATT A

Figure 4. Durian thorn impeller structure

Qe

4) AN UIANaNTIAUNEIUT A

o

a A A ]
aanwuudunuiuy ey Ineaanlddan e
541

)}

Q

[t

(Polyethylene, PE) tiuluieiiu a1uau 54
[4] Aauanlu Figure 4
5) A wilsfAnEuazevwlafinvun
5.1) N12AN®IUILANTAINNTAN
@fﬂﬂ%mwmqﬂnmﬁtﬁummﬂluﬁyﬁﬁfm
WEHULAIeNTIRS duFULietnRe 1R namii
81A3 7 T 150 13193
1) Aaudsfin 1Hun manudinged
A imel wrasulnin nazua i Anaelnsin
foiugiesaniIazuaInfen warInimfing

aandianluliatnide

2) fandsmnn ldun Usz@nsnan
qﬂmmﬁ'ﬁmmmﬂﬁfmwé’qmuummﬁmﬂr‘1'71|
fana 1P Funmeendiauiifiniy Araaui
N9A-ANN LAZAITUIILARLAAR

6) N7 lFlunnseaniuy
6.1) mimﬂ’%mmmwjuﬁ'mmm

FutihuidngunsaliAinenis

Wa v o= uesaesiu (m?)
m = twminsntesglnsalifnainia
(kg)
o ' =< 2
g = fRIuNNUNANRATealan (m/s?)

£ = Anuniuaesi (kg/m’)

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 June-December 2020

80



6.2) NITIUITUIALBILIINNTETRAL

v ey ay oo
lusin Mnguidudszansusegn

1 2
FDT = ;CDTpAV

Wa  Fo, = LLi\i@mﬁmmnmmﬁu(N)
Cpr= AutlsrAvausednu (1.00)
p = ANTNMLLL 841N (kg/m®)
A = fuiluve (AN919LHNAT)
Vo= A lune (m/s)

v
= o

6.3) N3uusadinnad iU lLe

T=Fr (3)
wsadm (Nm)

saluwm (m)

6.4) N TRV SR E 2 R

27TTn
P=

60
A& a0 U (W)
n = AuFseulune (rom)
6.5) nnsunisz@nsnangnsniiau

ANNTA M AEINAIWBAIBN AR

Pout
n =--x100 (5)

n

srAnsnnginsaliinenialu

VR NAINULAIDNNFE (%)

=
bNB =

o

P = faganuilEainuainas (W)
P = fndaildananuidiviuaes
Laaengiaa (W)

7) M Bunasin@anielue
Q=( 75 X NATIMAUATUIU X

¥ P (6)
ADTHENTRITI X ARTNENTBILN)

.

NINTIMYIANERT WRNNTINGRETIUAYNYTUS
U 17 alun 2 nsngAu-Suamu 2563

We Q= Buiandidanialude (m?)

8) NM3uUNUsz@nsNINNITENEWMANT

paNTAL bW
(SOTR)Q
= (7)
P
Wa  SAE, = isyAvBnawnstnawming

aandiauluin (%)
SOTR = ARIININIENABNTLAL
AN9ENINIFIU (kgO,/kWh)
49
P = masnunlEduluis (w)
9) arsudunisivdeya
9.1) ganaaastilsznaulfos sl
. .o 4 A
ANTAR AU 2 LN TIHTZULATLANITIMTING
AILIANAYNNITIIDINALAR TANNTAN MR waz T

(%

nmageuiALdeyaazaiiunisiudeyan

a Q

°

1 dalua 31981 9.00 — 16.00 1. (7 AFY) S1uY
3du

9.2) NMaiudayALANIINAADINEY
Lauqﬂmcﬁlﬁummﬁlumfﬁé’wwﬁwm
wdga1nmeg ldun A1 TDS, DO way pH
ANNANAL

9.3) NSALTRYANANITNAADINAY
Lﬁuﬂﬂﬂinhﬁmmmﬂ‘luﬂ”'}ﬁq‘awﬁwm
waganfme taun A1 TDS, DO way pH AN
FLHLIAYN 1 FaTug 7 m?”a) A aass

39U Aauanslu Figure 5

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 June-December 2020

81



NIATINGINERS WAL INGIRBIYAYInTTY3
AN U 17 adui 2 n3ngeu-5ua 2563

Figure 5. Equipment installation of oxygen in wastewater wells

Table 1. Initial data before using solar aerator installation

Time TDS DO Ps Py
(hr) P (ppm) (mg/L) (W) (W)
09.00-10.00 8.47 162.00 4.97 345.60 211.00
10.00-11.00 8.36 128.33 5.18 348.32 218.54
11.00-12.00 8.25 121.33 5.40 365.65 241.15
12.00-13.00 8.15 120.33 5.62 372.71 246.80
13.00-14.00 8.06 119.30 5.83 315.53 190.28
14.00-15.00 7.95 118.31 6.04 279.2 146.95
15.00-16.00 7.83 117.00 6.23 220.4 84.78

Note : All data were collected from 3 - 5 April 2019
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Figure 6. The graph shows the relationship

between oxygen values and time.
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