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(57) Pedpepar:

MapkyBanbHe Micue Ans enekTpomobins 3 nNianoroBoto APEHYEPHOI YCTAHOBKOKO BUKOHaHE y BUMAi
3arnnbneHoi y nianosi BaHHW 3 obmexyBanbHUMKU BOpTUKaMK NO NepuMeTpy Ta naHaycom 3 GOKy
B'i3gy. MNpw uboMy Nignoroea ApeH4yepHa yCTaHOBKa PO3MilLeHa y MeXax BaHHU Ta MICTUTb MHOXUHY
OPEHYEPHNX HacagoK, po3TalloBaHMX Mo NMowi nig AHULWEM enekTpoMobing And nogadi Boou 3HU3y
B 30HY OHWLLA, a TaKoX MigkntoyeHa 4o TpybonpoBigHOI Mepexi Yepes KepoBaHUIM 3anipHO-MyCKOBUIA
Knana.
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"anysb, 40 KOl HAaNeXUTb KOPUCHa MOAEeNb

KopucHa mopgenb HanexuTb [0 ranysi noxexHoi 6e3nekn, 30oKpema CTOCyeTbCs 3acobiB i
KOHCTPYKTMBHUX pilleHb AN NiABULLEHHS MOXEXHO! ©e3neku Micub CTOSHKM enekTpomobiniB Ha
nig3eMHMx Ta OaraTopiBHEBMX 3aKPUTMX MNApPKiHrax, a TakoX - CUCTEM CTauiOHApHOro BOASIHOMO
MOXEXOraciHHA (OpeHYEepHUX YCTaHOBOK), NPU3HaYeHWX AMsi OXONOKEHHS Ta raciHHA ocepenkis
MOXeXi B HYXHIN YaCTWHI TpaHCMOPTHOro 3acody.

PiBeHb TeXHIKM

Ha 3akpuTux napkiHrax BigoOMi cTauioHapHi BOASHI YCTaHOBKM MOXEXOraciHHsl, 3oKpema
CMPUVHKIEPHI Ta OpeHYepHi Cekuii, y sSKux 3poluyBadi (Hacagkun) po3MillyoTb Hag 30HOH MalUWMHO-
Micus Ta migkniovaTb 40 TPyOONpoBigHOI Mepexi 3 KepOBaHUMU 3amnipHO-MYCKOBUMW MPUCTPOSIMM.
Taki pilLeHHS 3aCTOCOBYHOTLCS SK 3arasibHi (CEKLilHi) CUCTEMM MOXKEXKOoraciHHA NPUMILLLEHb NapKiHTiB.
[1], [2]

Hainbnmxymm aHanoroMm 3asiBNeHOi KOPUCHOI MoAeni € MalMHO-MIiCLe Ha 3akpuUTOMY MNapKiHry,
obnagHaHe cTauioHapHOK CHNPUHKIEPHOI abo ApPEeHYEPHOK CEKUIE BOASHOrO MOXEXOraciHHA 3
PO3MILLEHHAM 3pOLLYyBaYiB Ha4 TpaHCNOPTHUM 3acobom, 6e3 3arnmbneHHs nianorn B Mexax ogHoro
MiCLS CTOSIHKM Ta 6€3 KOHCTPYKTUBHMX eNeMEeHTIB ANs yTPUMaHHS BOAM Ha Mol MawwmHo-micus. [1],

[2]

Heponikom HaBegeHoro aHanora € Te, WO Nofaya BOAM 34IMCHIOETbCS NEpPEeBaXKHO 3BEPXY i He
3abe3neyvye UinecnpsMoBaHOro iHTEHCMBHOIO OXOMOMXEHHS 3HM3Y - Y 30HI AHUWA aBTomobins, ae
6esnocepedHbO PO3MILLYETECA TAroBa akymynsTopHa 6atapes enekTpomMobing, - a TakoX BigCYTHI
KOHCTPYKTMBHI YMOBM ANS LWWBMAKOrO OOPMYBAHHA Ta YTPUMaHHS BOASIHOTO LUapy, JIOKanisoBaHoro B
MeXxax OOHOro MallMHO-MiCUs, WO YCKNaAHIE PO3MOBCIOAXKEHHSA FOPIHHA Ta BiOKPMTOro nonym's Big
aKkyMynsaTopHoi 6artapei Ta cnpusie 6e3nocepedHbOMY OXOJIOMKEHHIO aKyMynsaTopHoi 6artapei i
3YNWHLI TEPMOXIMIYHOI peakUii ropiHHSA NITiIN-IOHHUX eneMeHTIB XnBneHHs. [3], [4]

CyTb kOpUCHOT Mogeni

TexHiyHa 3agava nonsrae y niaBULLIEHHI eDEKTUBHOCTI OXOMOMKEHHS akyMynsaTopHoi batapei
ernekTpomobina Ta nokanisauii ocepegky MNOXexi B MeXax OAHOr0 MallMHO-MICUSi Ha 3akpuTomy
napkiHry.

MocTaBneHa 3agaya BUPILLYETHLCA TUM, WO NapKyBanbHe Micue Ansd enekrpoMobins 3 nignorosoto
OPEHYEPHOIO YCTAHOBKOI), 3rigHO 3 KOPUCHOK MOAENM0, BMKOHAHE Y BUIMAAi 3arnmbneHoi y nianosi
BaHHM 3 obmexyBanbHMMM GopTMKamu No nepuMeTpy Ta naHaycom 3 6Goky B'i3gy, npu UbOMY
nignorosa ApeHYepHa YCTaHOBKa pPO3MilleHa y MeXax BaHHW Ta MIiCTUTb MHOXWHY [ApeHYepHUX
HacagoK, po3TalloBaHMX MO MAOWi Nig AHWWeM enekTpomobina Ana nogadi BoAW 3HWU3Y B 30HY
AHVWLLA, a TakoX MigkndeHa Jo TpybonpoBigHOT Mepexi Yepes KepoBaHWIA 3anipHO-MYyCKOBUIA KnanaH.

BaHHa ocHalleHa 3NMBHUM Tpanom 3i 3fIMBHUM KrianaHoMm NepekpuTTS.

Y 30Hi B'i3gy nepegbaveHo nepenvBHWIA MOPIr Yy BUIMSAAI 3HIMHOI MAaHKM Ans 3anobiraHHs
BUTIKAHHIO BOAM Yepes naHayc.

KepoBaHum 3anipHO-NycKOBUI KranaH BUKOHaHUA 3 MOXIMBICTIO aBTOMaTU4HOro ta/abo py4yHoro
nycKy MignoroBoi ApeHYEepHOi YCTaHOBKN.

O6MmexyBanbHi 6OPTUKM BWKOHAHI BMCOTOMD, AOCTaTHbOK AN YTPUMaHHA BOAM OO PiBHA, He
HWXXYOro 3a piBeHb Po3TallyBaHHS TAroBOI akyMynAaToOpHOi baTapei enekrpomobins.

TexHiyHuA pesynbTaT 3abesneyyeTbCA TUM, WO MapKyBanbHe MiCLe BUKOHAHO Yy BUrMAgi
3arnnbneHoi BaHHM 1 (dir. 1), cchbopmoBaHoi B MnMTI nepekpuTTa (Mianosi napkiHry) 6 (cdir. 1), 3
obmexyBanbHUMK 6opTukamm 2 (dbir. 1) no nepMMeTpy Ta nonorum naHgycom 5 (dir. 1) 3 6oky B'i3gy
8 (dpir. 1). Y mexax BaHHM po3MilleHO nignoroBy ApeHdepHy yctaHoBky 10 (dir. 2) 3 MHOXMHOWO
ApeH4YepHux Hacagok 11 (goir. 2), piBHOMIPHO po3TallOBaHMX MO NIOLWi Nig AHULWEM eneKkTpomobins 7
(cir. 1). Take kOMNoOHyBaHHsi 3abe3neyye nogadvy BOAU B 30HY OHWLLA Ta (POPMYBaHHA BOOAHOMO
wapy 3 (gir. 1) Ha nnowi micus; piBeHb BoAW NO3Ha4YeHo niHieto 4 (dir. 1). Ona pexumy HanoBHEHHS
nepegbaveHo 3nuBHuM Tpan 12 (dir. 2) i3 knanaHom nepekputTa 3nuBy 13 (dir. 2); 3 6oky B'i3gy
BMKOHaHO nepenuBHui nopir 9 (cir. 1) y BUrmAgi 3HIMHOI NnaHkW, Wwo 3anobirae BUTIKaHHIO BOAM
Yyepes Npopis naHayca.

MignoroBa gpeH4yepHa ycTaHOBKa nigknioyeHa [0 TpybonmpoBigHOI Mepexi 4epe3 KepoBaHUn
3anipHO-NyCKOBUIN KNnanaH, KW KepyeTbCA aBTOMAaTMYHO Bid MOXEXHWX ChoBillyBayiB, Hanpuknag
TennoBux Ta/abo nonym's,, Ta/abo BPy4YHY KHOMKOK MYCKY, PO3MIlLEHO Ha MnocTy Yeprosoro abo y
LNTI KepyBaHHSA NapKiHry.

CyKynHICTb CYTTEBUX O3HaK

- MapkyBanbHe MiCLie BUKOHaHO Yy BUIMAAI BaHHW, Y NNUTI NepekputTa (niganosi napkiHry) 6 3
obmexyBanbHMMKM BOpTMKaMK Mo nepuMeTpy Ta naHaycom 3 6oky B'i3ay;

- Yy Mexax BaHHM 1 po3MilleHO NianoroBy ApeHYepHy YCTAHOBKY 3 MHOXMHOKO PiBHOMIpHO
pO3TalLOBaHMX APEHYEPHMX HacadokK nig gHULWEM enekTpomobins;
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- KOHCTpYKLUis 3abe3nevye nogayy Boam 6e3nocepeHb0o B 30HY AHULLA Ta POpMyBaHHSA BOASHOrO
Lapy Ha nnoLi Micus OO0 piBHSA, LLO NepekpMBae po3TallyBaHHSA akyMynsTopHol 6ataper;

- ONs HanoBHeHHs/ekcnnyaTauii nepeadayeHo 3nuBHWUIA Tpan 3 KnanaHoM MepekpuTTs 3nuBy Ta
nepennBHUI NOPIr, BAKOHAHWI Yy BUMAAI 3HIMHOT NNaHKW Y 30HI NaHAyca;

- BGOPTUMKM BUKOHAHI BUCOTON, OOCTATHbOKW ANA YTPUMaHHS BOASHOrO LWapy A0 PiBHSA, LWO
nepekpmBae 30HY pO3TallyBaHHA TAroBOi akyMynaATOpHOI 6artapei; KinbKiCTb i KPOK ApeHYepHuMX
Hacagok BubpaHi 3 3abesnedyeHHs M PIBHOMIPHOrO 3pOLLEHHSA MNOLWi Nig AHUWEM enekTpomobing Ta
3aMnoBHEHHA BaHHWU [0 3a3Ha4YeHOro pPiBHS;

- NyCK NigfIoroBoi ApeHYepHOi YCTaHOBKN 34IACHIOETLCS aBTOMATUYHO Ta/abo BpyYHY.

Y npuknagi 3aiicHeHHst 6opTUKM MatoTb BUCoTy 0,25 M; nnoLua mMalnHO-Micusa CTaHOBUTb ONN3bKO
28 M2 (po3mipu 4x7 M); nignorosa ApeHYepHa yCTaHOBKa MICTUTb 28 HacafokK, po3MmilleHnx y 4 psau
no 7 HacafdokK; NyCK - aBTOMaTUYHUIN Ta PYYHUNA.

Mepenik giryp kpecneHb

- dir. 1 - No300BXHIN po3pi3 (bokoBuI BUrNsA) napKyBanbHOro Micusi y BUrNA4i BAHHW 3 BOASIHUM
LwapoM Ta naHaycom: 1 - BaHHa; 2 - obmexyBanbHi 60pTuku; 3 - BOAAHMI Wwap; 4 - piBeHb Bogu; 5 -
naHgyc; 6 - nnuta nepekputTa (nignora napkiHry); 7 - enektpomobinb; 8 - ctopoHa B'i3gy; 9 -
nepenuBHUIN NOPIr (3HiMHa Nnaxka).

- ®ir. 2 - cxema nignoroeoi ApeH4YepHOi YyCTaHOBKM Ta BogosiaBedeHHsa: 10 - nignorosa
ApeH4yepHa yctaHoBka; 11 - apeHyepHi Hacaaku; 12 - 3anuBHMKM Tpan; 13 - knanaH NepekpuTTH 3nuBy; 8
- CTOpoHa B'i3gy; 9 - nepenvBHUI Nopir (3HIMHa NnaHka).

BigomocTi, ski niaTBEpAXyloTb MOXNMBICTb 34IMCHEHHA KOpUCHOI Mogeni BignosigHo ao
HOPMaTUBHUX NiAXOAIB Nriollla OAHOro MapKyBarbHOro Micus Moxe ctaHoButhn 13,75 M2 (2,5x5,5 M)
abo 19,25 m2 (3,5x5,5 M) 3anexHo Big ymoB. [Ins peanisauii dyHKUiT popMyBaHHA BOAAHOIO LWapy Ha
NnoLyi ogHOro Micus NPOMNOHYETLCS 36iNbWNTY NNoLy A0 28 M2 (po3mipn 4x7 Mm).

MaHagyc. MapkyBanbHe Micue ocHalyoTb nonorum 3'isgoM (naHgycom) nig kytom 10°, wo
3abe3nevye KOMGOPTHUIA B'I34 enekTpomobins. Y npuknagi 34inCHeHHs OOBXWHA BaHHWM CTAHOBUTL
7000 mm, 3 akux 5500 MM Npunagae Ha ropu3oHTanbHy AiNsHKY, a 1410 MM - Ha NOXWUNy AINSHKY
naHgyca nig kytom 10°.

BopTtukn. Mo nepumeTpy nepepbadvatoTe obOMexyBanbHi OOpPTUKM BUCOTOD, AOCTATHLOK ANS
YTPUMaHHS BOASHOrO LWapy A0 PiBHA MEPeKpUTTS 30HW pO3TallyBaHHS TArOBOI aKyMynsTOPHOI
BaTapei; y npuknagi 3gincHeHHs BucoTa ctaHoBuTb 0,25 m (250 mm), wo 3abesnedye yTpumaHHs
MiHiManbHO HeObXigHOro piBHSA BOAW Ta CTBOPIOE YMOBU AF1S1 OXOMNMOMXKEHHSA akyMynsaTopHoi 6aTapei. 3
Doky B'I34y BMKOHAHO MepenuvBHWUIA NOPIr y BUINSAI 3HIMHOI NnaHku Ans YTPMMaHHSA BOAM B MexXax
BaHHMW.

BopoBigBedeHHs. YnawToByloTb 3nNMBHUMA Tpan 12, cnonyyeHuM 3i 3NMBHOK MNiHi€0, Ha SKin
BCTAHOBMEHO KnanaH nepekputtsa 3nuBy 13. Y pexumi HanoBHEHHA KranaH MepekpuTTs 3nuBy
3aKkpuBaloTb ANa hopMyBaHHSA BOASHOMO LWapy; Y PEXUMi COPOXHEHHS - BiAKPUBAIOTb.

MignoroBa pfpeH4yepHa ycTaHoBKa. Y Mexax BaHHM 1 pO3MIilLYyOTb NiANOroBy OpeH4YepHy
ycTaHoBky 10 3 MHOXWHOK [ApeHuyepHuX Hacagok 11, piBHOMIpHO po3sTalwoBaHuX Mig AHULEM
ernektpomobinsa. Y npuknadi BUKOHaHHA 3actocoBaHO 28 Hacagok (4 psgu x 7 Hacagok);
KOMMOHYBaHHA 3abe3neyvye 3poLUeHHS Mo Nig AHMLEM, OXONOMXKEHHS akyMynsaTopHoi 6atapei Ta
HanoBHEHHA  BaHHM  Bodolw. Hacagku  3axvwarnTb  Big  MeXaHiYHOro  MOLUKOKEHHS
peLiTKaMu/KoXXyxamu.

Pexxumn nogavi Bogu.

- Mepwwun pexum: cymapHa Butpata 2,8 n/c (168 n/xB), wo 3abesneyye 3anoOBHEHHS
napKyBanbHOro micusi 4o HeobxigHoro o6'emy NpmbnmaHo 3a 41 xB.

- Opyrnid pexxum: npu TUcky Ha Hacagui 0,5 MlMa ButpaTa ctaHoBUTE 7,75 N/XB Ha OOHY Hacagky;
cymapHa BuTpaTa Aansi BCiX HacagoK CTaHOBWTb NpuGnM3HO 217 n/XB; Yac 3anoBHEHHS BaHHU BOOOHO
06'emomM 6nm3bko 6940 N cTtaHOBUTL NPMBNKN3HO 32 XB.

Matepiann Ta rigpoizonsuiga. BaHHy 1 cdopMyoTb y nNnuTi nepekputTa (Mignosi napkiHry) 6 3
ynawTyBaHHAM rigpoi3onsauiiHoro wapy; 60pTukn 2 BMKOHYOTL i3 6eTOHY abo nonimepbeToHy abo
iHWoro MaTtepiany, npugaTHOro pAna ekcnnyartauii y Bonoromy cepefosuili. [MoBepxHi, LwWo
KOHTaKTYHOTb i3 BOAO, 3axX1LLaloTb BignoOBiAHUMU MOKPUTTSAMU.

Myck i kepyBaHHA. [lignoroBy ApeH4YepHy YCTaHOBKY 3amnyckaloTb aBTOMATWMYHO (Hanpuknag, Bia
AaTtyvkiB TeMmnepatypu/nonym'ss) Ta/abo Bpy4Hy (KHOMKa MyCKy Ha MOCTY YeproBoro/y WMTi NapKiHry).
KepyBaHHsi 3MMBHUM KranaHoMm 3abe3neyye MNepeMUMKaHHA MK peXxnmamu HamnoBHEHHS Ta
CMOPOXXHEHHST BAHHW.

Edpekt. DopmyBaHHA BOOSHOrO LWapy B Mexax OQHOro MaluMHO-Micus Ta nojaya BoAu 3HM3Y B
30HY AHMLa 3a6e3nedyoTb iIHTEHCMBHE OXONOAKEHHS 0ONacTi po3TallyBaHHA TATOBOI akyMynsiTOPHOT
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OaTtapei Ta nigBULLYIOTH JoKanisauilo BOASAHOI Ail B MeXax Of4HOro MallMHO-MiCUsS Ha 3akpuTomy
napkiHry.

MpumiTka. HaBeaeHi YMCNOBI 3HaYEHHs € NPUKNAAOM 34INCHEHHS. IX yTOYHEeHHs JonyckaeTbea 3a
YMOBM, WO 30epiraeTbCs MOXIUBICTb YTPUMaHHA BOAAHOrO Lapy A0 PiBHS, AOCTaTHbOro Ans
NnepekpuUTTa 30HW pOo3TallyBaHHS TArOBOiI akyMynaTopHoi 6atapei, Ta 3abe3neyyeTbcs piBHOMIpHE
3POLUEHHSN NNowi Nig AHULLEM.
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®OPMYIA KOPVUCHOI MOJEI

1. TMapkyBanbHe Micue Ansi €enekTpomobing 3 nianoroBo APEHYEpPHO YCTAHOBKOW, SiKe
BiApPi3HAETLCA TUM, LIO BMKOHAHE Yy BUrnsgi 3arnmbneHoi y nignosi BaHHW 3 0OMeXyBanbHUMUK
OopTvkammn No NepMMeTpy Ta naHgycoMm 3 Ooky B'i3gy, Mpu LUbOMY MiANoroa ApeHYepHa yCTaHOBKa
pO3MilLleHa y Mexax BaHHM Ta MICTUTb MHOXWHY APEHYEPHUX HacagoK, po3TalloBaHUX Mo MnoLwi nig
AHMLIEeM enekTpoMobing Ans nogadvi BOAM 3HM3Y B 30HY AHMWA, a TakoX MigknYeHa Ao
TpybonpoBigHOT Mepexi Yepes kKepoBaHWI 3anipHO-MYCKOBMIA KNnanaH.

2. MapkyBanbHe Mmicue 3a n. 1, 9ke BiAPI3HAETbCA TUM, LLIO BaHHa OCHAaLleHa 3fIMBHMM Tparnom 3i
3[IMBHUM KNanaHOM MepekpuTTS.

3. MapkyBanbHe Micue 3a n. 1, sike BigPI3HAETbLCA TUM, LLO Y 30HI B'i3ay nepenbadeHo nepennBHUN
nopir y BUrNsai 3HiMHOT NnaHky Ang 3anobiraHHA BUTIKaHHIO BOAM Yepes naHayc.

4. MapkyBanbHe Micue 3a n. 1, ske BiAPI3HAETLCA TUM, LIO KEPOBAHWIM 3anipHO-MYCKOBWIA KnanaH
BMKOHaHWUM 3 MOXITMBICTIO aBTOMaTU4HOro Ta/abo py4HOro nycky nianoroBoi ApeHYepHOi yCTaHOBKM.
5. MapkyBanbHe Micue 3a n. 1, ske BiApPI3HAETbCA TUM, WO OOMexyBanbHi GOPTUMKM BUKOHAHI
BMCOTOM, JOCTATHLOK AMNs YTPUMaHHA BOAU A0 PiBHSA, HE HWXKYOro 3a piBeHb po3TallyBaHHS TAroBoOl
aKymynaTopHoi 6aTtapei enekrpomobins.
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