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The next link in the information transmission is the final receiving device with
mains power supply and a permanent connection to the Internet.

In the case of creating a system for transmitting readings from domestic meters or
automation of an industrial facility, it is necessary to additionally study the terrain,
the material type and housing density, the presence of green spaces in the signal path,
etc. All these factors affect the system structure, especially the determination of the
required repeaters number.

These problems solution is possible with the help of a denser repeaters placement
and their number increase. But such a quantitative change causes an increase in the
signal transit time from the most distant metering instrument to the receiving device
and increases the risk of loss or distortion of the transmitted data.

The modern network technologies use makes it possible to automate an object of
any complexity. At the same time, along with traditional wired technologies, various
modern radio technologies are being introduced (LoRaWAN, NB-IoT).

Such technologies allow significantly speed up and simplify the process of meters
readout automation, including those of different models and manufacturers [2].
Today, the creation of data transmission systems from metering instruments becomes
available, even in the residential sector. We are talking about apartment buildings,
housing estates, massifs, etc. Such objects are characterized by a large number of
metering units and their dense location in comparison with industrial facilities.

The technology choice for the information network deployment is limited by the
current state of a certain object (a new building at the design or settlement stage, a
populated house) and the special aspects of the metering unit’s location for a separate
apartment.
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[Ipy BHMIpIOBaHHI MacoBOI BHTpPAaTH IIMHHOTO €HEPrOHOCIA, 10 SKOTro
BITHOCUTBCA 1 CyXa HacHYeHa Mapa, IIUPOKE 3aCTOCYBaHHS HaOyB METOJ 3MIHHOTO
nepenaay THCKy. [IepBHHHMM IepeTBOPIOBAYEM MPHU 3aCTOCYBaHHI I[bOTO METOLIY
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HalyacTille 3acTOCOBYIOTH jiadparMy 3 KYTOBHUM CIIOCOOOM BiI0OpY Iepernamy
TUCKY. €IMHUM HEJOJIIKOM I[LOTO 3BY>KYBaJILHOTO NMPUCTPOIO € BEIUKA BTpaTa TUCKY
Ha Jiadparmi Mpu MakCMMajJbHOMY 3HA4eHHI BUTpatu. J[Jia BIIHOCHOTO aiamerpa
B =0,303154 3By)XyBaJIbHOT'O MPHUCTPOIO, SIK s Aiad)parMd 3 KyTOBUM CIIOCOOOM
B11OOpy Tucky [1], Tak 1 mua comma ISA 1932 [2], BTpatm Tucky AWK npu
MaKCUMaJbHOMY 3Haue€HHI MacoBoi Butpatd [l — 3] cyxoi HacuhuyeHol napw,
CTaHOBJIATH BimnoBigHO 89,7 % 1 83 %, a mist BigHOCHOTO miamerpa 3 =0,303154 -
BiamoBiAHO 45,5 % 1 30,9 % Bia BEpXHBOI I'PaHUIlI BUMIPIOBAHHS TIepemnaay TUCKY Ha
aupmanomerpi. ToMy 11 BUMIpIOBaHHSI MacOBOi BUTPATH ¢, CyXOi HAaCHYEHOI Mapu
3aCTOCOBYIOTH CTaHJAPTHHM 3BYKYBaJIbHUN MPUCTPIH, Takuii 1k corio [SA 1932.

MacoBy BHUTpaTy Cyxoi HacCHY€HOI Mapu pO3paxoBYIOTh BIAMOBIAHO 10 [2] 3a
PIBHSIHHSIM

Tle
q, :TCEKm£1/2App, (1)

ne d — piametp ropsoBuHu coruta ISA 1932 npu temmnepatypi cepenoBumia t; C —
KoediieHT BUTIKaHHs comia ISA 1932; E — koedimieHT mBHUaKOCTI BXxoay; K, —
MOMPAaBKOBUNA KOE(PIIIEHT, SIKUH BpaxoBye IIOPCTKICTh BHYTPINIHBOI MOBEPXHI
BHUMIPIOBAJILHOTO TPYOONPOBOAY; € — KOSPIIIIEHT PO3LUINPIOBAHHS eHeproHocis; Ap —
nepenaa TUCKy Ha comimi ISA 1932; p — rycTtuHa cyxoi HacuyeHoi mHapu 3a
Temneparypu ¢ [4].

Koedimient Butikanass C coruta ISA 1932 Bigmosigao 1o [2] 1 [3] po3paxoByIOTh
3a PIBHSAHHSAM

6 1,15
C =0,99-0,2262p3*" - (0,00175 B* —0,0033B3*" {%) , 2)
e
ne Re — uucno PeliHonbaa, 3HaU€HHS SIKOTO BU3HAYAIOTH 32 PIBHSIHHSM [ 3]
Re = ﬂ, (3)
DU

M — QuHaMivyHa B’S3KICTh CYXOi HACH4YEHOI Mapu 3a poOouoi TeMIeparypu cCyxoi
HAacU4eHOI1 mapu [4].
KoedimienT mBuakocti Bxoay E BiAMOBiaHO 10 [3] BUBHAYAIOTH 3a PIBHSAHHIM

E=_1 @)

J1-B

3HadeHHs Koe(ilieHTa pO3MUPEHHS € MITMHHOTO €HEePTOHOCIS BIAMOBIIHO 10 [2],
[3] po3paxoByIOTH 3a PIBHSHHSIM

2 K-1
X 1- 4 1- K
€= :zl Bz 1fr ’ )
-

Je K — IIOKa3HUuK az[ia6aTH CYXOI HAaCHYEHO1L nmapu, 3Ha4CHHA T O0OYHCITIOIOTH 34
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BHPA3oM

T=1- % (6)
p

PiBusiHHS (5) MOKHA 3aCTOCOBYBATH 3a 3HaueHb Ap/p<0,25.

JIns 3HAXOIKEHHST MAcOBOI BHUTPATH CyXOli HACHYEHOI MapH ISl 3MEHIICHHS
BTpar THUCKYy Ha coril ISA 1932 Takox HEOOXiTHO 3MEHIIUTH BTpPaTH TUCKY Ha
BHYTPILIHIN TOBEPXHI BUMIPIOBAIBHOTO TpyOOmpoBoay. JJis 1IBbOrO BHYTPILIHIO
MOBEPXHIO BHUMIPIOBAILHOTO TPYOONPOBOAY BUTOTOBISIOTH TAKUM UYHHOM, 11100
3HAYEHHS BIJHOCHOI IIOPCTKOCTI OyJI0 MEHIIUM 3a MIHIMadbHO JOIyCTUME
3HaueHHA, ske HaBeneHe B [2]. Tomi 3HadeHHs mMOMpaBKOBOTO KoedirieHTa, SKHiA
BpPaxoBY€E IMIOPCTKICTh BHYTPIITHBOT MOBEPXHI BUMIPIOBAJILHOTO TPYyOONpPOBOY Oyae
JIOPIBHIOBATH OJIMHMIII.

[TincraBnasHHsIM 3HaueHb Koedimienta ButikanHsis C comna ISA 1932, sxe
BHU3HAUEHE 3a PIBHAHHAM (2), 1 uncia PeliHonbaa, sike po3paxoBaHe 3a piBHIHHAM (3)
no piBHsSHHS (1), OTpuMaeMo pIBHSHHA JUIsl BU3HAYEHHS MAcOBOi BUTpPATH CyXOi
HACUYCHOI Mmapu, ke OyJie 3a1eXaTH BiJl 11i€] MaCOBO1 BUTPATH Y BUTJISAII

10°°B*(0,00175-0,0033p>")

q'n = A 1_ 4 1,15 2 (7)
(0.99 —0,22628‘“)(} g""
DU 1
3HavyeHHs KoedilieHTa A TICIs CIPOIIEHHS O0YUCITIOTh 3a PIBHIHHAIM
A=1,0996135 (1-0,2284848 B*') d*Ee /App . (8)

Ax 6aunmo, piBHsHHS (7) Mg BU3HAYCHHS MacOBOI BUTPATH CyXOi HAaCHYEHOT
napy, € piIBHAHHAM HEBHU3HAYEHOI'O THUIY, TOOTO g, = f (qm) 1 MOke OyTH BHpIIIICHE

abo iTepariiHUM TUIIXOM ab0 3a JIOMOMOTOI0 IHIOI MaTeMaTHYHOI MOJEi
BUTpATOMipa 3MIHHOTO TIEpemnaay THUCKYy, SKa BHU3HAYa€ MacoOBY BUTPATy CyXoOi
HACUYEHOI IapH.

BiamoBimHO 110 iTepariiHOT0 METOAY, HaBeACHOTO Yy [3], BU3HAYAIOTh 3HAYCHHS
BIJTHOCHOT'O BIIXHJICHHS 5%, SIK€ PO3PaXOBYIOTh 3a PIBHAHHSIM

q, 4,
be) :100u, 9)
dm
q,

ne ¢, ~— TOIEpPEJHE 3HAYCHHS MacoBOi BHTPATH CyXOi HACHYCHOI MMapw; ¢, -
MMOTOYHE 3HAYCHHSI MAaCOBOI BUTPATU CYXOi HACUYEHOI MapH.

Po3paxyHok MacoBOi BHUTpaTh CyXOi HACHMYEHOI Mapu 3aBEpIIYIOTh, KOJIHU
BITHOCHE BIJIXWJICHHSI 6q oyne menmuMm 3a 0,001 %. Tomy 3acTrocyBaHHS

ITepaliitHoro MeToAy MJisi BU3HAYEHHS MAacOBOI BUTPATH CyXOi HACHUYEHOI Mapu
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30uIbIlye 4Yac Ta 00’eM mam’sTi, SKWUWA HaJaeTbCcsl MIKPOKOHTpoJepy abo
MIKPOIIPOIIECOPY JIJIsl BUPIIICHHS IT1€1 3a4a4i.

BpaxysaBmu piBHsHHSA (2), (3) 1 migcTaBUBIIM iX Yy piBHsSHHA (7), mMmicis
CIOPOLIEHHS OTPUMAEMO PIBHAHHS JJIi BU3HAYEHHS MAacoBOi BHUTPATU CYXOi
HACUYEHOI MMapu MpH 3aCTOCYBAHHI 3BYKYBaJIBLHOTO NMPUCTPOIO corio ISA 1932

g = A{l - B[l - B1-B(1-B)™ )‘“5]_“5} , (10)
(S
B= ﬁgs : (11)
B =1063546 L LTAE T 12
| 5, : (13)

) 1600862(D )"

PiBustaas (10), (8), (11) — (13) Oymo mepeBipeHO i KOHTPOJBHUX TOYOK,
OTPUMaHMX 3a AOMOMOro cranaaptuzoBanoi nporpamu “CAIIP “Pacxon-PVY” [4] 1
BiHOCHE BimxwieHHs ctanoBwio MeHire 3a 0,001 %. Ile mo3Bomsie 3acTocOByBaTH
PIBHSIHHS TPU BUMIPIOBaHHI MacoOBOi BUTPATH CyXOi HACHUEHOI MapH 3a JOMOMOTOI0
MIKpOMPOIIECOPIB Ta MIKPOKOHTPOJEPIB, SIKI BUKOPUCTOBYIOTH y OOYHCIIOBauax
BUTpPATH Ta KIJIBKOCTI CEPEIOBUILA Ta Y BUMIPIOBAJILHUX KOMIUIEKCAX.

Knrouosi cnosa: BUMiproBaHHS BUTpaTH, cyXxa HacuueHa mapa, comio ISA1932,

cucrema oO0JIiKy.
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