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JUis 3aJII3HUYHOI Tany3l Hapa3l HeoOXiAHO BHUIUIMTH TaKl KIOYOBI LHUQPPOBI
NEPETBOPEHHS:

- ouudpoBaHi JaHi, K1 micys 300py 1 aHami3y 3a0e3MeuyroTh Kpallll MPOTrHO3H 1
pIILICHHS;

- CHCTEMHU aBTOMATH3allii, SIKI 30UIBIIYIOTh MIBUAKICTh, 3HUKYIOTH YacTOTY
MOSIBM TTOMIJIOK, €KCIUTyaTaIliiH1 BUTPATH Ta EKOHOMIISTH 4ac;

- 3B'I3HICTH, KA CHHXPOHI3YE JAHITIOT TOCTayaHb 1 CKOPOYYE IHHOBAIlIMHI
ITUKITH;

- uudpoBUN OCTYN NJisi KIIEHTIB, SKUM JO3BOJIE KOMMAHISIM TPOTIOHYBATH
PO30PICTh, OE3MEKY 1 HOBI MOCHYTH [2].

OCHOBOIO TEXHOJOIYHHUX pilieHb IU(POBI3alii € PO3BUTOK I1HTEIEKTYaIbHOI
CUCTEMH YIPABIIHHS 3a7113HUYHUM TPAHCIIOPTOM, SIKA OpPIEHTOBAHA HAa KOMILJIEKCHY
aBTOMATH3allll0 OCHOBHUX TMpOIECIB IUJIaHYBaHHS 1 YIOpaBIlHHSA HEPEBI3HUM
npouecoM. ToOTo, 3 TEXHOJOTTYHUX MO3ULIN HU(POBY 3aJI3HUII0 MOXKHA BUSHAYUTH
SK CYKYINHICTh UHUQPPOBUX TEXHOJOTIH 1HPPACTPYKTypH, PYXOMOTO CKIady,
MEePEBI3HOTO MPOIECY 1 TEXHOJIOTIH YIIPaBIiHHSI PyXOM Ta 3a0e3MeueHHs OC€3IeKH, K1
OpIEHTOBaHI Ha JIOCATHEHHS TMPUHIMUIIOBO HOBUX aBTOMAaTHM30BaHUX METOIB
IUTAaHYBaHHSI, JTUCTIETYEPCHKOTO yIPaBIIHHS pyxom, pecypcamu 1
obciryroByBaHHsIM [3].

OTxe, BIpoBaKEHHS TU(DPOBUX PIllIEHb HA TPAHCTIOPTI — IIE:

- MOXKJIMBICTB IHTErpallii y eAuHy €BPOIICHCHKY TPAHCTIOPTHY MEPEXKY;

- eKOJIOTIYHICTh Ta BiAMOBIAHICTH CBITOBUM CTaHIIApTaM;

- 0Oesmneka, SIKICTh Ta JOCTYIHICTh TPAHCHOPTHUX MOCIYT;

- MIJBUIUEHHS SKOCT1 YOPABJIIHHA Ta TpaHC(opMalls OpraHi3aliiHUX CTPYKTYP
HIANPUEMCTB 3aJI3HUYHOTO TPAHCIIOPTY;

- eHeproe(deKTUBHICTh Ta 30epeKEeHHS PECYpPCiB.

CamMe TOMYy TMEpHIOYEPrOBUM 3aBIAAHHSAM [UISl TEXHOJIOTIYHOTO PO3BUTKY
3aNI3HUIL YKpPAaTHU € BUKOPUCTAHHS CydYacHUX U(GPOBUX TPEHAIB B 1H(POpMaILiifHO-
OTEpAaTUBHUX TEXHOJIOTISIX, CUCTEMAax OpraHizallii IepeBe3eHb, pyXOMOMY CKIaji Ta
TeXHIYHUX 3ac00ax IHPPaCTPYKTYypH.
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THE ANALYSIS OF HYDROGEN POWER SYSTEMS
IN RAIL VEHICLES

B. Eng Marcin Stowinski, B. Eng Daniel Kolodziejek
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The aim of the study was to analyze the drivetrains of rail vehicles powered by
hydrogen. The ecological aspects of conventional combustion drivetrain in rail
vehicles are presented. Additionally, the work shows the basics and principles of
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operation of hydrogen-powered fuel cells. The types of fuel cells were presented,
their comparison in various aspects, taking into account the essence of their
application in the drive system of rail vehicles. The challenges related to the use of
hydrogen as an energy source are shown on the example of the production and
storage of this gas and the resulting drops in the overall efficiency of the drivetrain.
The work explains the fields of development of fuel cells in railway applications. The
properties of drivetrains based on hydrogen fueled fuel cells and drive systems based
on diesel engines were compared. The architecture of the Coradia iLint vehicle
propulsion system was described as an example of a fuel cell powered rail vehicle.
Development tendencies for the European Union market are presented. Then,
implementations of fuel cells in various rail vehicles from around the world were
shown.
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3a0e3reueHHs] KOHKYPEHTOCIPOMOKHOCTI  3aJli3HUYHOI Trajy3l Ha PUHKY
TPAHCIIOPTHUX MEPEBE3CHb 3YMOBIIOE HEOOXIAHICTh BIPOBAKCHHS B €KCILTyaTallilo
IHHOBAL[IMHUX KOHCTPYKIIIM pyXOMOTO CKIIay.

OpHuM 3 HaWOUIBII MOIIMPEHUX THUIIIB BaroHiB, SIKI €KCIUTYaTYIOThCS Ha KOJISX
IPOMUCIIOBUX MIJNPUEMCTB € BaroHU-XOMEpU JJIg TEPEBE3€HHS OKaTHINIB Ta
rapgayoro ariiomepary. PoO3BaHTa)KeHHS TaKUX BaroHIB 3AIMCHIOETBCA Ha OOMBI
CTOPOHHM KOJIIi uepe3 po3BaHTAXYyBaIbHI JIOKH.

BaxxnuBo 3a3HaunTH, 110 JaHU TUN BaroHa 3a3Hae Jii 3HAYHUX HABAaHTAKEHb B
eKcIUTyaTarii, $Ki CHPHUSIOTh TOMIKOJPKEHHI0 Horo Hecydoi KoHCTpykii. Ile
BHUKJIMKAa€ HEOOXIIHICTh MPOBEJICHHS M03aIIAHOBUX BHJIIB PEMOHTY, a, BiAMOBIIHO, 1
J0JIATKOBUX BUTPAT HA YTPUMAHHS.

ToMy npu HpoeKTyBaHHI TAaKOro0 PYXOMOTO CKJIaay OcoOJMBa yBara IOBHHHA
OPUIUTATACS HECYYHM KOHCTPYKITiAM. [Ipu 1iboMy BaXIMBUM € BpaxyBaHHS 3aXO/liB
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