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This work is devoted to assessing the effect of antenna heights on the de-
sired radiated signal power while maintaining the range of the communication
channel. The optimal choice of antenna height for increasing the efficiency of
communication systems and reducing power consumption is considered. The
Okumura-Khata model was used as the basis of the calculation. The obtained
results make it possible to estimate the energy efficiency of the communication
system that can be obtained by changing the height of the antennas. We studied
the optimal value of the antenna mast, which minimizes the total costs for the
construction of such a channel and its further operation.

Ha iudpactpykrypy iHGOpMaIlIfHMX Ta KOMYHIKAIIMHUX TEXHOJIOTIN
npunanae 6mu3pko 3-4% cBiTOBOI eHeprii (mpudmmuszHo 1,5-2% Ha Ge3npoToBwHiA
3B'130K). KokHa pamio Ta TelekoMyHiKailiifHa rajay3b MparHe MiHIMaJabHOTO
CIIO’KMBAHHS €HEPTil Ta JOCSITHEHHS €HEProe()eKTUBHUX PE3yJIbTATIB 3 MCHIIIUM
BIUTHBOM Ha HABKOJMIIIHE cepeaoBuine. EHeproedekTuBHUN 3B 30K TaKOX
BAKJIMBUI TaM JI€ BIICYTHS MOKJIMBICTh >KMBJICHHSI IPUCTPOIB BiJl CTAllIOHAPHOL
Mepexi ado yacrta ii HecnpaBHICTh, HEOOX1HE TUMYACOBOTO PO3TOPTAHHS CHC-
TE€MU 3B’SI3Ky Ha MICLEBOCTI, MOTPIOEH 3B'A30K MK aOOHEHTaMH, 10 PyXarOTh-
ca. OmHuM 13 (akTopiB, IO BIUIMBAIOTh Ha EHEProe(PEeKTUBHICTb CHUCTEM
3B'SI3KY, € BUCOTa aHTCHH. BrcoTa aHTeHH Biirpae BaKJIMBY POJIb y Mepeaadi Ta
PUHOMI CUTHAIIIB, TPOTE MOXKE TAKOXX BIIMBATH Ha €HEPIrOCIIOXMBAHHS CHC-
TEMH 3B'SI3KY.

Metoro gaHoi poOOTH € JOCHIKEHHS BIUIMBY BHCOTH AaHTCHHM Ha
eHeproeeKTUBHICTh CUCTEMH 3B'SI3KY JJIS TOIIYKY ONTUMAJbHUX PIIICHb, 110
JTO3BOJISIIOTH JJOCSITTA MiHIMQJIBHUX BUTPAT Ha 11 pO3TOPTAHHS Ta EKCILTyaTaIllto.

Jlyist iboro B poOOTI 30CepeIMMOCh Ha MOOYIOBI 3aJIEKHOCTI Mk TOTPiO-
HUM DPIBHEM BUIIPOMIHIOBAJIBHOI IMOTY>KHOCTI TIEpelaBada CHUCTEMOIO 3B’SI3KY
(APout) (a TouHiiie came pi3HUIEIO HEOOX1THOTO PiBHSA 3 JICSIKUM OTMIOPHUM 3Ha-
YCHHSIM) Ta BUCOT aHTeH AN (Tako BiJIHOCHO YMOBHOTO piBHs). [[yist criporieH-
HS pO3paxyHKiB, migx Ah OyneMo po3yMiTH OJHOYACHY 3MiHY BHCOT 1 MpHiimMa-
JBHOI 1 TepeAaBajbHOI aHTeHH. B OCHOBI po3paxyHKY BHUKOPHCTaHA MOJECIb
Oxymypa-Xartu [1]. 3a3Haunmo, 1mo GopMyiIu 3aracaHHsi CUTHAJTY 3T1THO 3 ITI€I0
MOJIEJUTIO JIJIs CIITBCHKOT Ta BIJKPUTOI MICIIEBOCTI OYIy€ThCS Ha OCHOBI (hOpMYy-
JIU UL MICBKOT MICIIEBOCTI Ta iX BIAMIHHICTh HE 3a4ilae CKJIAI0BY, IO BiIHO-
CUTBCS JI0 BUCOT aHTEH, TOMY THII MICIICBOCT1 HE BIUIMBATUME Ha KIHIIEBHH pe-
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3yJbTarT.

MonudikyemMo no4yaTkoBy MOJENb:
69.55+26.16xlog(f:)—13.82xlog(hp+deltap)—(3.2xxlog(11.75+hy, +deltap)?—4.97)+
+(44.99-6.55xlog(hp+deltap)+log(d) if d<20km

L(d, delta_h) =

69.55+26.16xlog(f;)—13.82xlog(hp+deltap)—(3.2xxlog(11.75+h, +deltap)?—4.97)+
+(44.99-6.55+log(hp+deltap)*log(d)?@D  if d=20km

ne f. — dacrtora mepemadi; h, — BHCOTa aHTEHW 0a30BOi CTAHIII;
h,— BHUcOTa aHTeHH MOOUIBbHOI cTaHIli; L — ocmabneHHs CUTHATY;
delta, — 3miHa BUCOTH aHTCHU CTaHIliH; d — BiJICTaHb MK 0a30BOIO Ta MOO1Ib-
HOIO CTAHI[ISIMH.
Pouto (d) = B — Lyypan(d, hO),
ne P. — 4yTiauBICTH HA BXOJ1 IpUiiMaua;
APy, (d, AR) Z'Pouto (d) + (P — Lurpan(d, AR)).
PesynbraTu po3paxyHkiB mpeacTaBieHi Ha puc. 1.
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Puc 1. BonuB BUCOT aHTeH Ha MOTPIOHY BUIIPOMIHIOBAHY MOTYXHICTb
CUTHAITy TIpH 30€peeHH1 JATBHOCTI KaHATY 3B’ SI3KY

OtpumaHi pe3yabTaTH MO3BOJSIOTH OIIHUTH SIKYy €HEeproeeKTHBHICTh
CUCTEMU 3B’SI3Ky MOKHA OTPHMATH 3a PaXyHOK 3MIHM BHCOTH aHTEH. Hampuk-
Jaj, TiIBUIIEHHS BUCOT MepeaaBajbHOI Ta MpuiiManbHoi anTeH 3 10 M 10 20 M,
npu3Bene 10 3MeHmeHHs Ha 15..18 nb HeoOxigHOI MOTY>KHOCTI nepenaBaya,
TOOTO MIIBUIIUTH eHeproeeKTUBHICTh Takox Ha 15..18 nb. BignmosigHo mpo-
CKTYyBaJbHUK CHCTEMH OTPHUMABIIHM TaKi pe3yJbTaTH, a TaKOX BpaxXyBaBIIH
NEepIOANYHICT, BUXOJy TepefaBadya B edip 1 CKIAIHICTh MOOYJIOBH OB
BHUCOKOI MAauTH aHTEH o0upae HaOUIbII ONTUMaIbHE 3HAYEHHS, 10 MIHIMI3Y€E
3arajgbHl BUTpAaTH Ha OYJIBHUIITBO TaKOro KaHaly Ta WOT0o MOAAIbITY
eKCILTyaTarlito.
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