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YK 629.433+338.47
M. II. PosBopiok, k. T. H., aou.; B. B. [lyako

BILJIUB ®AKTOPIB TEXHIYHOIO CTAHY TPAHCIIOPTHOTO 3ACOBY
HA BUTPATY EJIEKTPOEHEPTII

PosenaHymo cknadosi eHepeosumpam mpanieas, 00Ha 3 AKUX — Cujia Ofiopy PyXy sacoHa. [aHo xapakime-
pucmuky Mmemodam, 3a GONOMO20i0 SKUX MOXHa 8u3Hayumu uio cknadosy. 3anponoHogaHo Hoeull nidxio do
BU3HaYeHHs MUMOMOI 8e/IUYUHU OrOPY PyXy MpaHCrnopmHo2o 3acoby 3a sumpaqyeHow eHepaieto, AKul Moxe
6ymu sukopucmaHuli 0nsi mpameais, Ha 6opmy AKUX € NiYUbHUKU enekmpoeHepail. Kpim moeo, Hoaull nidxio
moxe 6ymu 3adisHull 0nsi OUiHKU pigHs Keanigbikauii 800isi ea20Hy.

Buxiani mepeaymMoBu Ta NoCTaHOBKA 3a/a4i JOCHiAKEHHS

By/ib-siK¥ii TPaHCHOPTHHM 3aci6 MOXHA XapaKTepU3yBaTH, BUXO/SYM 3 HOro eKOHOMIYHOCTI
3a BUTpaTaM¥ eHEProHOCis Ha TepeBe3eHHS] BAHTAXY.

Jliisi BUBHAYEHHsI CKJIAJIOBUX €HepPrOBUTPAT TPAHCIIOPTHOrO 3acoly HaBeneMo (HopMyay py-
Xy, JKa B HAlIOMY BUIAAKY [/ TpaMBas MaruMme BUTJAA [1]

F,=F-W, (1)

ne F, — pe3ynbTyiouya Cunia, 10 BM3HAYae Xapakrep pyxy (crnoBiibHenwil, npucKopenuit a6o
piBHoMipHuit), H; F — cuia Tsru, mo BUPOOGJSETHCS TSATOBMMY ABHIYHAMY i HallpaBJeHa B
cropoHy pyxy tpamsas, H; W — cuum onopy pyxy (cyma cu, mo nepenkopkaoTs pyxy), H.

Ocrauns ckiazosa (cum oropy pyxy) NMOCTifHO MPUCYTHS i 3aJI€KUTh Bifl:

— OIIOpY TepTsl KOYeHHs KoJieca 06 pelKy;

— Teprsl pebopau 06 peiKy;

— yzapiB 06 CTHKH;

— JIPOI'MHY PeNKOBOro MOJIOTHA IIPU HAi3/i Ha HBOTO KOJECOM;

— HEBHPIBHSHOTO PeiKOBOro MOJIOTHA;

— BHYTPIIIHBOTO TEPTSI TPAHCIOPTHOro 3acoby B migmumHuKax (6yKc KOJMCHHX map, TATo-
BUX JIBUTYHIB, OCbOBUX PEIYKTOPiB, KapJaHHUX BaJiB, PEAYKTOPHUX Tepesiay);

— HeAKiCHOTO peryJIOBaHHS rajJbMiBHOI CHCTEMH,

— HeSKICHOIO peryIioBaHHA HaliBaBTOMAaTUYHOIO IIYCKY i raJbMyBaHHS,

— 3aBaHTa)KeHHs! TPAHCIIOPTHOTO 3acoby.

[Ipu upomy mpucyTHi i dakTopu, M0 BUHUKAIOTH NePioMYHO ab0 TUMYACOBO:

— TiAHOMH | CIycKH;

— PyX IO KPUBHMX AiJSHKAX peiikoBOro roJorHa (Ha moBoporax);

— BILIMB IIPUPOJHUX CTHXii (BiTep, [loll, CHir, clieKa, MOpO3 TOILO);

~— mpo6ykcoByBanus Koiic (103).

Omip pyxy BU3HAYAETHCA MUTOMUM ONOPOM @ (KI-T), AKMI MOKA3ye BiHOMIEHHS 3arajbHOrO
Onopy PYXy A0 NOBHOI Macu TpamBas, i gKa € CTPOro pPerJaMeHTOBAHOIO /IS KOXHOIO THITY
TPAaHCHOPTHOTO 3acofy. 3a 3HAUYEHHSM NUTOMOTO ONOPY PyXy MOXHA BH3HAUUTH TeXHiUYHHMHN
CTaH JaHOro TPAHCIOPTHOIO 3acoby.

Ha npakruii ans BUMipIOBaHHS @ BUKOPHCTOBYIOTH YOTUPH METOJM:

1. Meroa Bubiry — BHOMpPAIOTh NPSAMOJIHIAHY, FOPH30HTANbHY 3 PO3MITKOIO MAiJISHKY IILIS-
Xy, 33/1al0Th BaroHy MeBHMI pO3riH MiJ cTpyMOM A0 mBUAKOCTI 5 KM/roA. [lani, mepesiBumn
BaroH B PeXXHM BHOIry, 3aMipsioTh CEeKYHZOMipoOM dac Npo6iry 1o MOBHOI 3yNMHKHU Ta IIpoiije-
Hui maax. Toxi [1]

1000y2L
w=—-a

(2)
9,81¢

nde L — mpoinenuit max, M; ¢ — 4ac, ¢; Y — koedillieHT iHepii.
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EHEPIETMKA TA ENEKTPOTEXHIKA

2. Meroz cTajsoro cTpymy MoJsirae B TOMy, 1O IpH CTajidl mBHAKOCTi, 6e3 MPUCKOPEHHH,
CUJIa TSTM JOPiBHIOE omopy pyxy. /s 1boro HeoO6XiZiHO MATH CIleliaIbHy AiISHKY KOHTAKTHOI
Mepexi 3 nonmkernow Hampyroo (80...100 B), npu skiit TpaMBait MoXXe PO3BHHYTH IIBUIKICTb
3...5 xm/ron. Ilpu crabimisamii 3HaueHHS IUBMAKOCTI 3a INTaTHUM aMIlepMeTpoM (iKCyIOTh
crpyM. Ilotim 3a crieniasbHUMU TabIULIMU BU3HAYAIOTh NUTOMUN omip pyxy [1]

W

y, 3)

W=
ne W =F, H; G — maca Barony, T.

3. Mertoa pi3HuLi WIBHAKOCTEH MOJATaE B MPHUITYIIEHHI TOro, IO 32 YMOBH pyXy TpaMBas B
pexxumi BUGITY Ha 3a3faneriib BiAMIpAHIM AiNAHII BiAMIPAIOTH 3HAUEHHS MIBHAKOCTI B ABOX
KOHTPOJIbHMX TOYKAaX i 4ac MPOXO/XKeHHS MiX HUMH, a moTiM 3a dopmysomno [2]

(- 3) 107
w= )
2gL,
ae V4, Vy — mBuakocTi pyxy B Toukax 1 Ta 2, BiANOBiZHO, M/C; ¢ — TPUCKOPEHHS BiJbHOTO
nagiHHs, M/c?; L, — ningHka Mix Toykamu 1 ta 2, M.

4. Metoz AvHAMOMETPHYHHMI peasisyeTbcsl 3a JOMOMOro Jebigku a6o iHIIOro TPAHCIOPTY,
3’e/lHaHUX 3a [IOTIOMOrOI0 JAMHAMOMETPa, 110 Ma€ MOXJMBICTb pyXaTHcs 3i cTajol0 MBHAKICTIO.
[Ipu Bcill, Ha mepmuii morysj, NMPOCTOTI MeTOAY, HaWbiibmli NpobjeMu BUHHUKAIOTH IPU py-
MaHHi 3 Micus i mpy 3ynuHII i€l KOHCTPYKILii, Hy i came Te, 1o Tpeba MaTH Taky JebiaKy.

Bci 3a3naveHi MeToAM LIJIKOM He 3a/I0BOJIbHAIOTH MiIPUEMCTBA, OCKiJIbKU:

— Ha 6i/IbIIoCTi BaroHiB NMpUJIaIy A8 BUMiPIOBaHHS IIBUAKOCTI He NpPAIIOIOTh, a AiASHKH 3
TIOHM>KEHOI0 HAIIPYTOIO 1eBHOI JIOBXUHM BiJICYTHI;

— Ha ChOTO/iHi HAWMOIIMpEeHINUM METOAOM, IO 3aCTOCOBYETbCSA Ha MiANPHEMCTBAX, € METOJ
Bubiry, aje 3a BiZICyTHOCTi IIBHAKOCTEMIpiB [/ BUXOAY Ha CTajly WIBUIKICTb pe3yJbTaTH BH-
MipIOBaHb € JOCHTh HaOJKeHUMHU.

Tomy mocrae 3azaya B po3po6JieHHI HOBOrO MeTOly BH3HAYeHHS IMTOMOI BeJMYHHU @, IO i
€ MEeTOI0 JaHoi po6oTH.

Poap’sg3anna nocraBjeHoi 3azayqi

Bpaxysasmu Toit daxr, mo rpamsal Binuuipkoro mianpueMcTBa «TpamBaiiHO-TpoOseii6ycHe
yIpaBJIiHHSA» OCHauleHi GOPTOBUMH JiYMJIbHUKAMU €JEKTPUUHOI eHeprii, NPOMOHYETbCS HOBUM
MiAXiJ [0 BU3HAYEHHS! ITMTOMOI BeJIWYUHU ®: 32 BUTPauyeHOIO eHeprieio, mo 6a3yeTbcs caMe Ha
KiJIbKOCTi CIIOJKHMTOI eJieKTpOeHeprii.

Ines nossirae B ToMy, 06 TpoiXaTH TPAMBAEM IO MipHiH AiMSHII HUIAXY HA NEpHiil cTyIe-
Hi posrony (240 A) neBHy BificTaHb, BUTPATHBIIM NIPU IbOMY /I€SIKY HOPMOBaHY KiJIbKiCTh eJie-
krpoeneprii (Hanpukaas, 1 kBr-ros), KOHTpOJbOBaHY JiunabHUKOM. CHOXMBAIOYA OZHY i TY
caMy KiJIbKiCTb eJIeKTpOeHeprii, BaroHu MPOXOAUTUMYThH Pi3HY AOBXKUHY LLIAXY, TOOTO, YUM
JOBIIWIA NIJIX Npoiige TpaMBail B pexuMi TATM, TUM MeHIINM 6y/ie omip pyxy.

Jlo mepeBar faHOro MiJXOAY MOXHA BiJHECTH:

— MOMKJIMBICTh OKPeMO BU3HAYMTH TOTYXXHicTb (cuiy), HeoOXifHy AJisl 3pylIeHHs TpamBast
3 Micls;

— JIOCTYIHICTh 3ac06iB /sl BUMipiOBaHUX BenwyuH (mpoiifenuii mifxX, BUTpayeHa HOPMa
€JIEKTPOEHEPTii);

— MOXKJIMBiCTh NpOBOAUTH Ge3llepepBHMI MOHITOPHMHI ONOPY PyXy Ha JIiHil, 3HAWOYM IO pe-
KUMHUX KapraX KiJbKicTb esleKTpoeHepril, HeoOXiaHoi A/is nmepeisqy MiX 3yINMHKaMH.

Kpim Toro, sampomnoHoBaHuil MiAXiJ MOXXHa BUKOPHUCTATH i JAJs OIiHKM KBasidikaiii Bomis
TpaMBasi, ajie AJs 1boro norpi6en Habararo 6iibIuuii Bifpi3ok mLIsxy. MaiicTepHicTh BOZiA —
YMHHUK, 0 Mae cy6’eKTMBHUN XapakTep, SKUM IOCTiHHO HEXTYIOTb, aHaMi3yIO4YM KiJbKiCTh
CIIOJKMTOI eJIeKTpOoeHeprii TpaHCIOPTHUM 3aco60M. AJjie BiJf HbOrO He MeHIIe, HiX BiJl IIMTOMOro
OIIOpY PYXY, 3a/eXKUTh BUTpaTa esleKTpoeHeprii BaroHoM. /[ MiATBep/KeHHsI CKa3aHOIo IIpH-
BeZleMO JIMIIe OCHOBHI (pakTOpH, NpH BAAJOMY BUKOPUCTAHHI SIKMX MOXKHA JOCATTH 3MEHIIeHHS
CIIO)KMBAHHSA €JIEKTPOEHeprii:
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EHEPIETUKA TA ENTEKTPOTEXHIKA

— TPOi3J IO MApIIPYTy 3 MEHIIMM YKCJIOM IIyCKiB — JJIS IIbOTO 1I0TPi6HO g06pe BHBYMTH
MapumpyT, npodisb i cran Kouii, poboTy cBiT/I0OpiB, OPOXKHI 3HAKK, TOOTO BiAYyBaTH AOPO-
KHIO 06CTAHOBKY;

— 3aCTOCOBYBATH IIBU/IKMU PO3TriH i MaKCUMaJbHO BUKOPHCTOBYBATH BUOIr, 3HAIOUM TEXHid-
Hi MOXJIMBOCTi TpPaMBalo;

~— HabmKao4uch 0 IMOBOPOTY, BUOMPATH ONTUMAJbHY NIBHAKICTh, MO6 HE JOBOAHMJIOCH
3aiiBUI pa3 IPUCKOPIOBATH PYX TpaMBas a6o IPUrajbMOBYBATH;

— i yac pyxy HiJZ ropy HaMaraTucs BUDK/KaTV Ha BUIIiH nmosuuii KoHTposepa;

— MiJi yac Npoisfy AiNSHKA 3 O0OKOBMM XHTaHHSAM 3YMITH NIBUAKO BUBOJMTH BAaroH i3 peso-
HAHCHOTO CTaHy,

— Ha BiZloMi#l cTOgHIi, 1[0 TpUBAE 6iblle TPHOX XBUJIHMH, 3HECTPYMJIIOTU TATOBUH eJIeKTpo-
IIPUBi/l BaroHY;

— B 3UMOBHI yac, 151 36epekeHHs TellIa CaJIOHy Ha 3yNMHKaX, MiHIMaJbHO TPUMATH JABEpi
CaJIOHy Bi[YMHEHMMH, SIKIIO NMACAKUPH 3aIIIN-BUUIILIN;

— BifuyBaTH [OCTATHili BUOIr BATOHY.

Sk BU3HAYWTH YacTKy BTpaT esJeKTpoeHeprii, 10 NPUIIAJa€ HA TeXHiYHWI CTaH TPAaHCIOPT-
HOro 3aco6y i Ha Te, SIK MalicTepHO Kepye HUM Boziit? [l 1boro, Ha mificTaBi aHaaidy 6araro-
PIYHMX CTATUCTMYHMX [AHUX IIPO CIOXKWBAHHSA eJIeKTpoeHeprii KOHKPeTHUMU TpaMBasMHU TIpU
KepyBaHHAM HUMHU KOHKPETHUMU BOAisiMH, 6YJIO OTPUMAHO TaKi BUCHOBKU:

— npu po6oTi HA OXHOMY TpamBai B OQHAKOBUX ymoBax (wac 706H, MOTOJHI YMOBH, MEpioj
POKY, ZOPOXKHS O6CTAHOBKA), ajie PI3HUMM BOISIMH, KiJIbKICTh CIIOXKMTOI eJleKTpoeHeprii 6y.a
pi3HOI0, TPUYOMY ISl Pi3HHMIIL B OKPEMHX BHIAAKaX jaocsirana BigMiHHocTi B 50 %, 10 roBo-
pUTh TIPO pi3HY KBaJjidikariio BoiiB;

— npu po6oTi OKpeMux BOAIiB, ajle Ha PiBHUX TPAMBaAX TeX KiJbKiCTb CHOXKUTOI eNeKTpo-
eHeprii 6yJsia pi3HOIO, 110 TOBOPUTH 1IPO Pi3HMI TeXHiYHUIM CTaH TpaMBaiB.

ToMy, BUKOPUCTOBYIOUM CTATHCTUYHi /aHi IO KiJbKOCTi CIOXHUTOI eneKTpoeHeprii pisHUMHU
TpaMBasiMM Ta BOJAiSIMH, SiKi HMMM KepyioTb, 3a KPHWTEpi€M eHeproBUTpal MOXHA BU3HAYUTH
YacTKy BTpaT enekrpoeneprii. Oxpemi po3B’'siaHHA 1iei 3amaui HaBeneHi B poborax [3—3].
[mbuie focaikeHHsT JaHOTO MUTAHHS TJIAHYETHCS peasidyBaTH HalGIMKYIM 4acoM.

BucHoBku

3anporoHoBaHO HOBMH MiJXi/l 10 BU3HAYEHHS NMUTOMOI BeJIMYMHHU OIOPY PYXy TPaHCIOPTHO-
ro 3acoby 3a BUTPA4YeHOI eHeprielo, KUl Mo)xe OYTH BUKOPHCTaHMM /I TPaMBaiB, sIKi 06.a-
IITOBaHI JIYMIbHUKAMK ejieKTpoeHeprii. KpiM Toro, HoBu# miaxig Moxxe 6yTH BUKOPHUCTAHMI
JUUIs OL[iHKY PiBHSA KBaJidikallil BoZisl BaroHy.
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Po3zeoodiwx Muxaiino Ilempoeuu — olenT Kadeapy e1eKTPOMEXaHIYHUX CUCTEM aBTOMATH3AIi]
B IIPOMUCJ/IOBOCTi i Ha TPAHCIOPTI.

BiHHULIbKWI HaUiOHanbHUM TEXHIYHUI YHIBEpCUTET;

Ayoxo Boaodumup Bopucoeuu — rojoBHUI iHXeHep TpaMBaiiroro jerno Binmuubkoro mianpu-
emcTBa «TpaMBaitHO-TposIeli6ycHe yIpaBIiHHSS .
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