YKPAITHCBKUWM JEP)KABHUH YHIBEPCUTET 3AJI3HUYHOI'O
TPAHCIHOPTY
TPAHCIIOPTHA AKAJIEMISI YKPATHU
NIIMOMHO-TPAHCIIOPTHA AKAJIEMISI HAYK YKPAIHU
KPEMEHYYIIbKUI HAIIOHAJIbBHU YHIBEPCUTET
im. M. OCTPOTPAJICBKOI'O
CXITHOYKPATHCBHKHM HAIIIOHAJIBHUM YHIBEPCHUTET im. B. JIAJIS
JIEP’KABHUH YHIBEPCUTET IH®PACTPYKTYPHU TA TEXHOJIOI'TH
UNIVERSITY OF ZILINA IN ZILINA
TECHNICAL UNIVERSITY OF SOFIA
TADEUSZ KOSCIUSZKO CRACOW UNIVERSITY OF TECHNOLOGY
POZNAN UNIVERSITY OF TECHNOLOGY
UNIVERSITY OF OCCUPATIONAL SAFETY MANAGEMENT IN
KATOWICE
KAZIMIERZ PULASKI UNIVERSITY OF TECHNOLOGY AND

HUMANITIES IN RADOM

LANZHOU JIAOTONG UNIVERSITY
AT «YKP3AJI3HUIS»

Te3un nonosigei
Mi’KHAPOJHOI HAYKOBO-TeXHIYHOI KOHpepeHIii

«TEXHOJIOT'Ti TA IHOPACTPYKTYPA TPAHCIIOPTY»

Xapkis 2018



MixHapoaHa HAyKOBO-TEXHIYHA KOH(EepeHIIis «Texnomorii Ta
iH(ppacTpykTypa TpaHcnopty», XapkiB, 14 — 16 tpaBus 2018 p.: Te3u monosigeil. —
XapkiB: YrkpIY3T, 2018. - C.

30ipHUK MICTUTHh TE€3U JIOMOBiJCH HAYKOBIIB BUIIWX HaBYAJIBHUX 3aKJafiB
VYKpaiHu Ta 1HIIMX KpaiH, MIANPUEMCTB TPAHCIOPTHOI Ta OYIIBENBbHOI ramysl 3a
TaKUMH  CEKI[IIMH: TEXHOJIOTIi BHUTOTOBJICHHS Ta BIJHOBJEHHS  BHUPOOIB
TPAHCIIOPTHOTO TIPU3HAYCHHS, TPOCKTYBAHHS, BHUPOOHUIITBO Ta CepBiC 3aco0iB
TPAHCIIOPTY; TPAHCIOPTHI TEXHOJOTil Ta JIOTICTUKA; MpoOseMu Oe3leku Ha
TPAHCIIOPTI, B MPOMHUCIOBOCTI Ta IHPPACTPYKTYypl; 3aXUCT IOBKIUISA, €KOJIOTi4Ha
Ocsreka Ta  pecypco30epirarodi  TEXHOJOTi(;  3a0e3leueHHs  KOHKYPEHTO-
CIIPOMOYKHOCTI MITIPUEMCTB TPAHCIOPTY 1 MPOMHUCIOBOCTI;, IHTETpaIiifHl IPOIecH
(h1HAaHCOBO-EKOHOMIYHOT'O PO3BUTKY TPAHCIIOPTHOI raly3i.

©VYxkpalHCbKUH JAep)KaBHUM YHIBEPCUTET
3aJI3HUYHOTO TpaHcnopTty, 2018



JI. O. Dininkoscvka, 0. O. Mamegicnko

MIITPUMKA IPUHAHATTS YIIPABJIHCBKHUX PIIIIEHDG B
EKOHOMIYHUX CUCTEMAX HA OCHOBI KOTHITUBHOI'O
MOJAEJOBAHHSI 499

H. B. Yeoanoea, T. 1. €Ehimenxo )
BIIOPAIKYBAHHA ®IHAHCOBOI 3BITHOCTI 3A
BUMOI'AMHA TAKCOHOMII MC®3 501

H. @. Yeuemoesa, T. M. Ueuemosa-Tepauwigini

3HAYEHHS MICBKOI MTACAKHUPCHKOI TPAHCITIOPTHOI
CUCTEMHU B COHIAJTbHO-EKOHOMIYHOMY PO3BUTKY
MICTA 503

B. II. Anoeécovka

MAPKETHUHI'OBA OPIEHTANISA 3AIIBHAUYHUX KOMITAHIN
SAK ®AKTOP CTBOPEHHA HAI[IﬂHOi IHOPACTPYKTYPU TA
PO3BUTKY TYPU3MY (CTAH HACAXKHUPCBKUX IIEPEBE3EHDb
B YKPAIHI) 505

B. II. Anoscwvka, O. B. Ilununenxo, B. 1. Teoponosuu,

A. P. bostcok

MAPKETHHI'OBI JOCJIIIZKEHHSA SAK CITIOCIBb HIABUINEHHA
KOHKYPEHTOCIHPOMOKHOCTI 3AJIIBHUYHUX KOMITAHIN TA
ITPOI'HO3YBAHH/JI IIOIIUTY HA INIEPEBE3EHHS 507

M. Motyl, F. Tomaszewski
ANALYSIS OF THE APPLICABILITY OF NEW TEST METHODS
IN THE CERTIFICATION OF LIGHT RAIL VEHICLES 510

O. V. Fomin, P. M. Prokopenko, A. O. Lovsky

TECHNICAL DIAGNOSIS OF SURFACES WITH A TERMINAL
SERVICE WHICH REMAINS A SEMICONDUCTOR FROM A
NORMATIVE 512

O. A. Kpasuenko
CYYACHHUU CTAH TA IEPCIIEKTUBU HA®TOBUJIOBYTKY
BYTJIEBO/JHIB B HIEJIb®I YOPHOI'O MOPS 514

O. B. Kabycs, JI. M. Byyvka, H. B. Caenko

IJIAXHW 3BEPEXKEHHS PYXJUBOCTI BETOHHUX CYMIIIEA
U1 BUTTOTOBJIEHHS TA BIIHOBJIEHHS BUPOBIB
TPAHCITIOPTHOI'O BYJIIBHUIITBA 516



ANALYSIS OF THE APPLICABILITY OF NEW TEST METHODS IN THE
CERTIFICATION OF LIGHT RAIL VEHICLES

M. Motyl MSc, F. Tomaszewski Prof,
Poznan University of Technology (Poznan)

Urban rail transport is becoming an increasingly important element in the transport
system of modern urban areas. The reason for this is primarily its functionality related to
the large capacity of vehicles and the possibility of ensuring a high mobility of residents.
Technical requirements for the certification process of light rail vehicles such as
tramways differ between European Union Member States. The uniformity of these
procedures is not required due to closed urban infrastructure, hence the requirements of
the Technical Specifications of Interoperability (TSI) as in the railways do not apply.
The vehicle certification process covers many aspects related to its impact on the
surroundings of heavily urbanized urban areas. In this paper, an analysis of the
possibilities of using non-standard test methods in the process of tramway certification
was carried out.

The use of non-standardized test methods in the process of light rail vehicle
certification may be required from the entity which order new vehicles. By entering
additional requirements into the specification of terms of the contract for new vehicle
tender, the manufacturer will have to carry out tests that may turn out to be non-
standardized. Additional requirements of the ordering vehicle may result from specific
conditions of future vehicle operation or internal reliability or safety procedures. A
detailed analysis of the requirements set by entities ordering vehicles was carried out,
which allowed to identify the following elements among the requirements:

Internal noise level

External noise level in normal operation

Temperature distribution inside the tram in various weather conditions,

Dynamic behavior of the vehicle

Absorbing energy during a collision with another participant of the movement
The above requirements are checked only rudely or not at all in the certification
process of a new vehicle. In Poland, the legal basis for the process of certification a tram
vehicle is the Road Traffic Law [1]. On its basis, individual executive acts were
developed. Requirements for, for example, vibroacoustic activity of a tram are included
in the general requirements of the Regulation [2] in which the sound limits are given,
corrected by the A-profile outside the vehicle while driving and at a standstill. However,
no detailed research methodology is described, which sometimes allows you to interpret
your boundary conditions. Trams are normally used in close city center areas. For this
reason, the boundary conditions and the methodology of external noise tests should be
adapted [3]. The main assumptions of noise tests inside the tram should be based on ISO
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3381 [4], however, the boundary conditions should be adapted to the specific operational
characteristics of trams.

During the certification of trams, no tests are performed in terms of the
temperature distribution inside the vehicle taking into account different weather
conditions. The correct operation of the air conditioning and heating systems are
currently being checked organoleptically. In order to check the temperature distribution,
it would be necessary to conduct tests in a specialized climatic chamber that could
simulate various atmospheric conditions. During the tests, it is necessary to check the
correct operation of air conditioning and heating systems, including passenger filling,
location of air conditioning and heating duct outlets, and thermal insulation materials of
the vehicle.

Tram dynamics tests are also not required during the certification process. Even
calculations (simulation tests) are not required in Poland. However, producers make
their own calculations using the methodology included in the railway standard [S].
However, it should be remembered that the operational characteristics of railway
vehicles and urban rail vehicles is completely different. Using the methodology directly
from the railway standard for tram dynamic calculations, it will not be possible to
perform the validation of the results, because the testing according to the methodology
according to standards [5] are not feasible by the tram. It is therefore necessary to adjust
boundary conditions to the operational characteristics of trams.

Tests performed during the certification process are to confirm the safe operation
of the vehicle throughout its life cycle. Therefore, additional tests should be introduced
to this process that would allow to check all aspects in terms of safety.
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