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‘3?%’0 Abstract

The objectives of this study were to investigate the operational potential and evaluate the
energy economics of using a solar photovoltaic (PV) system for aquaculture at the community
level, specifically within the Tha Thon Kwao Community Enterprise Group for Agricultural,
Vegetable, and Herbal Cultivation in Saraphi District, Chiang Mai Province. The design findings
indicated that the optimal solar PV system size was 900 Wp, utilizing a single 450 W monocrystalline
solar panel to power a 350 W DC motor paddlewheel aerator for approximately 9 hours per day.
Additionally, another 450 W panel was used to charge two 12 V 100 Ah batteries to supply backup
power to the aerator during nighttime hours (from 11:00 PM to 4:00 AM), a period when dissolved
oxygen (DO) levels in the water become normally lower. An environmental monitoring system was
used to continuously track DO levels, which ranged from a minimum of 1.30 mg/L to a maximum
of 7.50 mg/L, with an average of 3.70 mg/L which is sufficient to sustain fish life. The annual energy
assessment showed that the solar PV system could generate approximately 1,383.35 kWh/ year,
reducing conventional electricity usage for aeration by 90.24% compared to operating the aerator
for 12 hours per night. The economic evaluation revealed electricity cost savings of 6,225.08
Baht/year, a payback period of 6.35 years, a net present value (NPV) of 15,898.71 Baht, and
an internal rate of retun (IRR) of 10.53%. As a result of the system's implementation, the
community enterprise was able to shorten the fish farming cycle from 7 months under natural

method condition to only 4 months.

Keywords: Solar power generation system, Energy economics, Aquaculture
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1 szevmamsnuasmeseu (dew) 7 4 4

2 Swnulaiides 6h) 3,800 4,500 4,500

3 seUaiis e’ (Un/ke) 50 50 60

4 nandauaniile (ko) 600 800 900

5 swneaiugUan’ (Uim) 5,700 4,500 4,500

6  FwRemeIvsUal (U ) 6,300 3,600 3,600

7 wsndlvilyanszuulivhitugiu (kwh) 78 90 40

8 elviuade (L/kWh) 4.50 4.50 4.50

9 awdnliivi (L) (7) x (8) 351 405 180

10 punuAilsineranantan (L1n/ke) 0.585 0.506 0.20

(9) = (4)

11 swAuvuavLn (U1) (5) + (6) + (9) 12,351 8,505 8,100

12 swlélmﬂmiﬂmaﬂm )] 30,000 40,000 54,000
13 mlsavdnesou (Um) (12) - (1) 17,649 31,495 45,900

14 gunu@iaﬁian%’:u (U/kg) (11) + (4) 20.59 10.63 9

15  Specific Energy Consumption (kWh/kg) 0.13 0.112 0.044
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uazRnaTE U

1 Lﬁuaqnuaﬂﬁﬁwwaﬂw%ﬂ (U ) 39,500

2 wiwulvhfiesasnszuunaaliritugiu (kwh/d) 1,383.35

3 wauseuda (Un/d) 6,225.08

4 szeznanfune (D) 6.35

5 yamdagtugvs’ () 15,898.71

6  gnsmanauwunely IRR® (%) 10.53
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