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Long-range wireless communication system to area without

internet service provider signal form solar energy
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Abstract

This research aims to study long-distance wireless communication systems in areas without
internet service provider signals, utilizing solar energy. The system efficiency is determined through three
steps: The first step involves a point-to-point long distance wireless communication system with the
main host station installed on a 30 cm high pole. The signal is emitted in a straight line at a sweeping
angle of 5 to 7 degrees, covering a distance of 24 kilometers to the substation. The results show that
the signal intensity value is -27 dBm, and the overall communication efficiency value is 99.1%. The
second step features a multi-point long distance wireless communication system. This system consists
of a signal distribution station installed on a 15-meter high steel pole, divided into three parts. The first
part receives signals from the host station. A set of equipment that broadcasts signals to receivers in
each household, covering an area of 10 kilometers. The signal intensity value is -26.8 dBm, and the
overall communication efficiency value is 98.6%. The second part involves providing internet access for
users in three households, connecting from the substation to the residences. All user positions have a
signal intensity of no less than -65 dBm and a noise value of no more than -98 dBm, with an overall
communication efficiency value of no less than 98.1%. The final step overall, the system achieves a
satisfactory performance (X-Bar = 4.42,S.D = 0.67). The developed system uses electricity from solar

energy to work. which consists of solar panels , control charger, battery and inverter.

Keywords: long-distance wireless communication, without internet service provider signals, solar

energy
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=6.889x3/80%
= 25.834 Ah
esmnuuawmesSvunn 12v 25.834 Ah Lifivie 3<lduumaesiawin 12V 20Ah sauau 2 Aeuseauiui ¢

12V 40Ah MAUUAIUIUMNVUINVDILHILTANLTAR bAE)

gusvaanilanwed = Tusaundsnunmeildlunieiu / Fluwaening (5)
= 82.667/5
=16.533 W
\osmnundeuawaduinn 16,533 W lsiflve Selduadlsanwadauin 20 W arntiufunumauns
¥pIduUIBIINasiag
YUIATBIDULIDIABS = 1.25 X TWIUMEINUW)TIuveslnan AC (6)
=1.25x 155
=733W

\esndunedinesuuna 7.33w lifivneg JdldBunesinesauin 100W Llesndsinignuagmdeliieg
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YU VAU UMY S U B Ruad wavldAade (X-ban) war dauidssuudinsgiu (S.0) lunis

AATERLaZLUAAUANEUDILUUEDUDN

NAN15IUaTaAUTIENANTINY
Tunsnaaeutszansnmiumaiunsuwsluiagunsaifudsszesinaves Ubiquiti Networks {1#
flsurnsldnudmivmusansamszuvdemsliaoszoglnalsoginindede Tnewdlufiniudn Main 7
szuanssaziduaniisquesgunsaliisldnulidnesduiu neiduveaniuung awdildlunadoude
sunuum s saluisssansamlumsiudsdyaas mafiselshedaulalunsmuszansam fo
Signal Strength 7ivsuanauiuvesdaia, Noise Floor AMEaIMISUNIY kAT Transmit CCQ AINIS

#0AN5A859Y AN 7 warlananamns1en 1

Status

Device Model: NanoStation Loco M5 AP MAC: T78:8A20:A0:2C:F6
Device Name: NanoStation Loco M5 Signal Strength: -65 dBm
Network Mode:  Bridge Horizontal / Vertical: 68 / -67 dBm
Wireless Mode: Station WDS Moise Floor: -85 dBm
SSID: Home Transmit CCQ:  99.1 %
Security: 'WPA2-AES TX/RX Rate: 216 Mbps / 162 Mbps

AN 7 NFBUALNEMNUSEANS A NS ULARENS LS anY

(M1 - g338)

A15199 3 UseanSansyuvdeansisanesyeslna

.o Signal Transmit
anu Noise Floor
Strength CCQ
annduiang - aontnszaedygiu 27 dBm -102 dBm 96 %
antinszanedayg - pﬂ%@nwé’amﬁauﬁ 1 -65 dBm -98 dBm 99 %
anfinszaedyga - {ldnuvdiniGoud 2 -59 dBm -98 dBm 99 %
antinszanedayg - pﬂ%@nwé’amﬁauﬁ 3 -65 dBm -98 dBm 98 %

Tudrnvesnsnageuszuudumesidaiyadldudiuan 3 waernseu iszeznig 325.73 lwas 1.08
Alaluns wag 1.52 Alans a1uaisu a1nanninszanedyaiudn wne1delaed 1919 nA1uL5 29

[/} U

upload/download wiifu 4/4 Mbps fan it 8 LLaﬂé’waa;UﬁqmsNﬁ 2
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") adsithailand.com W Download

20

eilyisans: dvdea 3.998 mb/s
AlS 1aan 3.813 Mb/s
10, 00
silunumsiiauaa: a Upload
lsinsy 70
wiivilunanasgau
IPv4: 182.232.220.150
IPv6: 3¢ 80
IPv6 not available Adda 3.520 mb/s
ASN: AS131445 *90 i 3.313 Mb/s

Ml 8 nMseuALiiemUssavanmssuuduwesidand miugldeu

(M : {390)

P a a a < o [ ¥
N9 2 U53a‘wﬁn’1W§$UUaumanummmwﬂmm

é’lif\ﬂu Upload Download

HldndseniFoud 1 3.52 Mb/s 3.99 Mb/s

HldndsaniFoud 2 3.36 Mb/s 3.92 Mb/s

HlivdsnnSoud 3 3.60 Mb/s 3.86 Mb/s
d3UNan15Y

1. mmuszuvdeansliaesserlnagnuilidyaadiiusnsdumesidn lwuau 3 diudes fe

v Y

annfiwivne aonlinszanedyain wazyesudygamuininelds IneUssdnsanssuudeanslianesseslng
naafiuwldelidaaniinssaredygin Ansdeasiaesiuminiuiesay 96, AnuldNvesdpIaYnAU -

27 dBm, AdeIusUNIUYINAY -102 dBm dudaniinszanedygaludiiinenduainsdeansinesiuiadey

wiriueeaz 98.67 uazUszAvsnmszuuduwesidad msudldnuniewindu 3.4/3.9 Mb/s

2. anitanelavesldnueglusedunalaunn (X-Bar = 4.42, S.D = 0.67)

3. anuduatlunislidssuuleanead wuitgunsal Ubiquiti LiteBeam 5AC Tginadalidin 7 naldanu

24 FluseTu wag Ubiquiti NanoStation 5AC Loco 14aslwiin 8.5 Yad Tdau 24 daluwsieTu femnsned 3

= a a a §f < ° [ v
N1919N 3 Ui%ﬁ%ﬁﬂ?Wi%‘U‘U@uLG]E]iLuC‘lﬁ’lﬂiUélﬂsllﬂ’]u

gunInl nmsuilna | Swuwie | arliid | erliild

Adalali | Aoty | Weietu | el

(W) (yde) (U ) (Um)
Ubiquiti LiteBeam 5AC 7 0.168 0.39396 | 143.7954
Ubiquiti NanoStation 5AC Loco 8.5 0.204 0.47838 | 174.6087
33U 15.5 0.372 0.87234 | 318.4041

amusyuulgangadly = WUALABS3(780x2=1,560UTM) + WRSTHALTA&(250UW) + Butiasines(320um) +

ABUINTAY159L905(105 UN)

= 2,235 U
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Fofuugadumuwuinaldlnannsiwihazdessiedlviin 1ulu 318.4041 v sed (snsld
IilaiiAn 150 smhe/Adiou = 2385 vin/mhe) udamuiogunsalleansadidudu 2,235 v Tasldazesina
Aunufo 7 U usszuuazdesliadosdisedlnUPS) iedestulrinndsenaaziiligunsaliiansidemelsogudn
mnfneuUnnesITiosdesenlumnedomniiisuiuuds vilrlifesteiriosdsadlu(Ups) shlwldiiude
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LANE381989
[1] $1u19 fusea uazessom Fusna. (2553). sanuuuuasianaeiatne Wireless LAN faiadsdl 2. ngamer : 8ul
W,
[2] ussau guusennnsal. (2556). wasnulnianuaserfinduazniseanuwuussuuleanaas. Solar Energy Application.

WIMEIFE VALY, FuAuan http//www.ind.crru.ac.th/articleind/33.pdf

[3] Wy Andndinadey. (2536). nqufuaznsldanudgrululasion. navmununs: eiududiadinfuiidnd du

mas.

106 | nsms3nmsndanugyury

JOURNAL OF RENEWABLE ENERGY
FOR COMMUNITY (J-REC)


http://www.ind.crru.ac.th/articleind/33.pdf

115815991115

NWALITUNALLNU

JOURNAL OF RENEWABLE ENERGY
FOR COMMUNITY

AUNALNGIUNARN UG YL TURIIUSEINA N
AYIAINTTUANENS U Inedumalulag s vuerasyys
R.ARBIVIN B.ARBIIA .MU 12110 g : treca.2012@gmail.com 3



