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Abstract

Main objective of this research was developing a remote controlled solar-powered watercraft together with
a cost of productions analysis which interested farmers could use to craft a suitable model for them using local
materials. The watercraft’s control unit was microcontroller Arduino Uno R3 with radio frequency remote control.
The watercraft was drived by DC motors. A watering system was developed using six 180-degree sprinklers and a
DC bilge pump. Electrical power for all devices was produced by photovoltaic cells integrated with two batteries
and a solar charger unit. An average irrigation water level was significantly decreasing along the radial direction
from each sprinkler. However, the irrigation level from the developed watercraft was higher than the water irrigated
by labor conventionally. Analysis of field capacity found that the watercaft could finish the irrigation task faster
than human 2.91 times approximately, with a higher irrigation water level of 1.19 times. Economical analysis shows
that annually break-even-point and pay-back-period according to annually break-even-point period of use was
133.09 raiand 8.15 v, respectively. Anyhow, various of the plantation size and uncertain solar radiation would
affect the amount of electrical power used from the batteries. These constrain are need to be concerned and

developed to increase the performance of the watercrated.
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Figure 1 (a) The solar-powered watercraft for ridge
planting irrigation and (b) equipment setup for the solar-

powered watercraft.

22 gunsalmsliih
winsguivlaniauduvuiuuy (Bnsnslvagegai
14,000 Uhr! uagfdslviflh 168 Watt) (SFBP1-G3700-01,



NsEsEALIMmINTTINYRsWAsUSEWAlneg U 27 atud 1 (2564), 1-8

Xiamen Huiliyuan Imp. & Exp. Co. Ltd., Xiamen, Fujian,
China) Bssp93usruulniinnszuansa 12 VDC gnindadi
PunaINeUens3e (Figure 1 (b), MNYLaY 6) dlowwdes
qvﬁw‘mwu ﬁwzgﬂgmasﬁﬂﬂmwa PVC (viangLav 7)
yuadusugudnas 25 mm egnsaeiiniuauanes
180 a3 awandenly % 97 §1uau 6 1 (MuneLaw 8)
wWielnAnmsTiiuuuviudes uammﬁﬁ%&iﬁaamwu‘iﬁ
ﬁ’aaﬂ%aLﬂai‘fagjqamﬂf\mszﬁuﬁaf’nﬁu 0.8 m ilasand
srovdnamiliafinsnsyareswenitlnagn (e, Sasns
Tnansil)

23 szuumsHannssualiihuasmsmivaueUnsal
wnastndandseulniiluauiseddowsadlin
WaI91Ang (LTS330-72, LVTOPSUN Solar Co. Ltd.,,
Mueang Samut Prakan, Samut Prakan, Thaniland) ﬁﬁ
unfdelnill 330 Watt wazdvwinanuning 1 m was
AU 1.96 m (Figure 1 (b), nuneLaw 12) n19Useq
IlihiAnduazgndrsesadlunumneieingg (Seal lead-
acid) (HGL 12.0-12) (Msnevav 10) 31w 2 gn sugunsal
AuANN1I5UsERLNAn (Solar charger) (PMW SUNSOLAR
LS-30A 12V/24V, manufacturer unknown) fdouin
wsarulufln 24 VDC uagnsvuagagn 30 A (MuneaY 11)
gunsalanwsaiulnilnszuanss (Manufacturer unknown)
awvimihilunisanusafuaingunsainaugunisuseqliin
970 12 VDC ¥y 5 VDC rouftarareludauesa Arduni uno
R3 (Manufacturer unknown) wagyadusoLnasfades
(BTS7960, manufacturer unknown) 3158 (Relay) 9119 12
VDC 80A azvimiiiluaing (Switch) Aruaun3ineL
vonniasgui §Aduldidoulusunsuaivaunisiney
wowmeituluiauasiaTesguinasuuuedn Arduino uno R3
Inganansaulanadinynsudyaiaing (Receiver) ¥AsU
duayraingarSudeyaann3lundadu (Remote control)
(FS-i6, FLYSKY Model Ltd., Shenzhen, Guangdong, China)
Taufszaznisasdgygiaszninedasulazfids 500 m

Figure 2 (a) wansunusaindias Audiduianisuuslun
Tafu Audsfumudnodufusdmduifiavieananuss
souraamastuluin AMudsduauvignimualils
dmFuatuauiianig Switch C (SwO) Qﬂﬁwumi*ﬁﬁla
muqumiﬂw?a%m%ﬂquﬁﬂ Figure 2 (b) Lana¥iAnig
yostudsduildsnasenfiaunsanseinle anumuiy
maqmiﬁﬂmaﬁmﬂ"aﬁuﬁwmLwiawT'umﬂagmLaqu
Table 1

Antenna

Switch B (SwB)

Switch A (swA)—/ZAU/A0z | | S 21N \_R\
FLYSKY S H3—Switch D (SwD
HOOK —t — o y ‘ witch D (SwD)
v 3 Y/ AW
Left trims i i ; =—Right stick

Left stick=—

[~ Right trims

Up (Key)
Down (Key)
LCD display

OK key
ancel key

C Power switch
Binding(Key) —

Direction

(b)

Figure 2 (a) Buttons diagram and (b) directions of left

and right stick on the remote control.
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Table 1 Driving algorithm on the right strick with the watercraft.

Directions Directions of the DC motors and motor speeds o
Directions of the
of the right
. Left Right watercraft
strick
m Forward, speed = v Forward, speed =v Straight forward
@ Backward,speed = v Backward,speed = v Straight backward
<« Stop Forward, speed =v Turn right
-> Forward, speed =v Stop Turn left
[N Forward, speed = 0.357v Forward, speed =v Forward and turn left
. | Forward, speed =v Forward, speed = 0.357v Forward and turn right
© Backward,speed = 0.357v Backward,speed = v Backward and turn left
A} Backward,speed = v Backward,speed = 0.357v Backward and turn right

Note : v is normal speed of driving motor (400 rpm).
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Figure 3 Position of plastic trays on the ground.
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Figure 4 Distance of the watercraft’s movement on a

canal.
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Figure 5 Size of the area (1 rai) for calculation.
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Table 2 Results of paired sample t-test analyses on the
irrigation water level (mm) (average + SD, n=55).

Ground Irrigation water
) Row t-test  Sig.
Side levels (mm)
Row 1 0.15 £ 0.03 - -
Row 2 0.13 £ 0.04 401  0.00°
Right
Row 3 0.04 + 0.04 16.91  0.00°
Row 4 0.01 £ 0.01 34.66 0.00°
Row 1 0.23 £ 0.04 - -
Left Row 2 0.11 £ 0.04 1593  0.00°
e
Row 3 0.03 + 0.03 3346 0.00°
Row 4 0.01 £ 0.01 4481 0.00°

*The difference of the irrigation water level which

compared with Row 1 is statistically significant (P<0.05).
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Table 3 KARINITHAILATIANIUNATUFANAATIAINTTH
MeAnALER UL YBEFuYeauLU S ol nE s
waending fifn 29,902 Baht Andeusian (Depreciation;
DE) veaifefifiongmsldeiu 25 y amnsadualiaiy
aunsi 7

Initial investment—Scrap value

DE = Useful life @

Tnef scrap value Aarrsiagniiaingu 2,990.20 Baht
wag useful life Aoorgnisldarudanvaiu 25 y Hanis
ArurmNaun1si 7 avlddnadeusiniveniedian
1,076.47 Baht y' A Ld0us1ATLUAADSS 2 an Feiinng
Wagulviyng 2 y a1 800 Bahty! A1U1595n8
\n3osdnsnavhludnil 6% seTussiuyuanaiosing el
AWYINAU 1,794.12 Baht y* fatruanlddnonsiagdanyiniu
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3,670.59 Baht y! A1919us9aua1uTIAUL3e (Labor cost
index (LCI), Baht rai™t) @ansad1uiadlaannaunisyn 8

LCI = ( Wages ) 1

Working hours Work ability

Tne@t wages AoAL5ITUAE198991nU5ENASIHRARD7
UUNW Usgmannnssunsainadessasiandnadusi
FaflA 331 Baht day? working hours fias1uaudalas
Yrausefuresstusniian 8 h day™ uay work ability
fonnuanusaluntsvieumesaufunisldussnudnin
sasuliifidn 1.5 rai h” (Toyaannmsaauniunguinumning
Tudwiaunsusy)  wamsfwmmuaunsi 8 agldendig
usaautaduidedien 27.58 Baht rai’ fetiu andumuaInnis
FunsaNmsi 5 Sien 133,09 rai

RuaniugnisneUniesiediefiuszudalifenaga
spianduuLarAUsITIRUSe (27,58 Baht rai?) 3
fifwiiu 3,670.59 Baht y! datussegiimunuisdun
Ignauaunnsi 6 A1 8.15 y

Tl iR udasBinumsnsazanansalinudosn
ihisnanlddagadununiennndt Wlumuuauiuna
fufinslonu vievunituiivgnitvaesnunsnsusassne
uennisrsganAuyuiinanslutududuasannigld
suhfudiinaiiuiigedunu Feasianadnauliua
nsldau

Table 3 Economy engineering for the solar-powered

watercraft.
Lists Amount Unit
Initial investment for the
solar-powered watercraft 29,902 aht
Useful life 25 y
Scrap value 2,990.20 Baht
Theoretical field capacity g
(TFO) 7.71 rai h
Real field capacity (RFC) 4.36 raih™
Depreciation 1,076.47 Baht rai’!
Maintanace (6% of the 0
initial investment) btz Baht y
Life of Battery 800 Baht y*
Fixed cost 3,670.59 Baht y'1
Variable cost 0 Baht y*
Wages 331 Baht day’
Working hours 8 h day’
Work ability 1.50 raih™
Labor cost index (LCI) 27.58 Baht rai”
Break-even point (BEP) 133.09 rai
Cash inflow per pericd 3,670.59 Baht rai”
Payback period (PB) 8.15 y
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