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Llenbio npoBegeHHOro asBTopamm
uccrsegoBaHus 6b110 ycTtaHoBJ/ieHue
3aBUCUMOCTEV 3KBUBAJIEHTHbIX
ypoBHeli 3Byka (Luyma) B kKabuHax
pa3Horo Tuna JIOKOMOTUBOB OT CPOKOB
unx aKcruiyarauvnn u BpeMeHU BbilmycKa.
B npouecce 3amepoB NMoAKOHTPOJIbHbIX
napameTpoB B onpesaesieHHbIX pabo4unx
30Hax U Ha OCHOBE cAeJIaHHbIX
pacyeTosB, a TakXxe C y4eToM
pe3ynbTaToB aTTecrauuv paboymnx
MeCT MaLWMUHNUCTOB U X MOMOLLHUKOB
cAesiaH BbiBO4 06 OTCYTCTBUM NMPSAMOU
3aBUCUMOCTU MeXAYy SHaA4YeHUnsIMmun
LYMOBBIX IMOKa3aTeJsieii U cpokamMu
aKcrnyaTauum, a paBHO BbIMyCKa
JIOKOMOTUBHOM TEXHUKU.
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o ntanHbIM OAO «P2K]1» ogH1M 13 Hau-

Oosee BpeIHbIX (haKTOPOB C TOYKH 3pe-

HUSI YCIIOBUI TPy/Jia Ha TPAHCTIOPTE SIB-
Jisiercs iyM. Ero osst cpenu apyrux «M3nepkexs»
npousBoacTBa gocturaet 37% [1]. Ipuuem
0OJIBIITYIO YaCTh COCTABIISIET 1ITyM, BO3NCUCTBYIO-
M Ha paOOTHUKOB KaK MPU TIPOXOKIECHUN
TTOJIBMDKHOTO COCTaBa B HEMOCPEACTBEHHOM
OIM30CTU OT 30HBI PAOOT (BHEIIHUIA TITyM), TaK
U B KabMHax JJOKOMOTHBOB. DakTruyeckue 3Ha-
YEeHWsI BHEIITHETO IITyMa OT MOBIKHOTO COCTaBa
KOJIeOJIIOTC B IIpeesax oT 85 mo 99 abA [2],
B KaOMHAX ¥ MALLIMHHBIX OTOEIEHUSIX — OT 81 10
96 nbA [3].

Ha xene3nbix goporax [epMaHuu BHELTHUI
IIyM OT TIOABUXHOTO cOCTaBa (DUKCUPYETCS
B Inara3oHe ot 88 10 94 1bA, B KabMHax JIOKO-
MOTUBOB cemerictsa Prima (®paHiivst) 5KBrBa-
JICHTHBIN yPOBEHD 3ByKa MPY JIBIKEHU COCTaB-
nset 72 nbA [4, 5], 4TO HUXE AOITYCTUMOTO
HUXHETO €XeIHEeBHOTO 3HAUeHUsI, PABHOTO
80 nbA [6].

K kareropmu ocHOBHBIX TIpocheccHil Kene3-
HOJIOPOKHOTO TPAHCIIOPTa, CBSI3aHHBIX C KPY-
TJIOCYTOUHBIM OOECTIeYeHNEM JBVDKEHUS TI0e-
3M0B B JIIOOBIX KITMMATUYECKUX YCIIOBUSIX, OTHO-
CSATCSl MAITMHUCT U TIOMOIITHUK MaIlluHUCTA
nokomotuBa. MccnemoBannamu BHUMXKT



Ta6smma 1
Pe3ynbraThl pacueTa cpeaHero
JKBHBAJICHTHOIO YPOBHA 3BYKa B KaOHHAX
JIOKOMOTHBOB, BB€ICHHBIX B IKCILTyaTalUIO

Tabsmna 2
PesynbraTsl pacuera cpeHero 3HaYeHust
3KBHMBAJIEHTHOTO YPOBHS 3BYKA B KAOMHAX
JokomoTuBoB cepuu BJI60 u BJIS0

¢ 1965 no 2013 rox Ton BBeneHMst CpenHue 3Ha4eHus 3KBU-

FOI[ BBEICHUS B DKC- CpCI[HI/Ie 3HAUYEeHUS SKBU- B SKCILTyaTaluuio JIOKO- BaAJICHTHOI'O YPOBHSA 3BYyKa

MJIyaTaluio JOKO- BaJIEHTHOTO YPOBHSI 3BYKa MoTuBa B JIoKOMOTUBE, 1BA

MOTHBA B JIOKOMOTHUBE, 1BA 1965 85,0

1965 84,8 1966 85,7

1970 84,3 1971 85,5

1975 84,4 1972 85,2

1980 84,2 1974 83,5

1985 84,9 1977 83,0

1990 81,8 1979 83,0

1996 84,5 1980 85,0

2002 82,0 1981 84,6

2005 84,1 1982 83,9

2010 85,4 1983 85,0

2013 85,0 1984 84,8

CpenHee 3HaYCHIE 84,3+0,16 1985 84,8
PocniorpebHan3opa ycTaHOBJIEHO, YTO UMEHHO 80 84,9
1IIyM OKa3bIBaeT HanboJiee BpeAHOE BIIMSIHUE Ha ) it
WX 30POBbE, BHI3BIBASI TAKOE CITELIM(PUUECKOe st 85,8
npodeccroHanbHOe 3a00/IeBaHNe, KaK Tyroy- 1991 h
XOCTb, KOTOpast gocturaet 66—75% ot Bcex 1992 8.5
npodeccoHaNbHBIX 3a00JIeBaHNIT PAOOTHUKOB 1994 85,0

JIOKOMOTUBHBIX Opyraz [7]. Pa3Butue Tyroyxocti
YBEJIMYMBAET PUCK BOBHUKHOBEHUS aBAPUMHBIX
CUTYallUii, BEPOSTHOCTb KPYIIEHUST MOE310B
W MOSIBJIEHUS LIEJOT0 Psiia COLMATbHbBIX MPO-
osieM.

ITo marepuanam aTrecTaruy paboOIMX MeCT
TI0 YCJIOBUSIM TPy/ia ObLT! BBISIBIICHBI ITPEBBITIIC-
HUS 3HAYEHUI S5KBUBAJICHTHBIX YPOBHEN 3BYKa
B KaOMHAX IOKOMOTHUBOB HECMOTPSI HAa TO, UTO Ha
CTaauy BBOAA B 9KCILIyaTalMIO JJOKOMOTHUBbI
TPOXOAAT CePTUDUKAIIMOHHBIC UCITBITAHUS,
TIOTyYaloT CePTUMHUKAT COOTBETCTBUS T10 3a/1aH-
HbIM ITApaMeTPaM, B TOM YUCJIE [10 COOTBETCTBUIO
YPOBHeI 3ByKa. Bo3HMKaeT ectecTBEHHOE KeJla-
HUE MPETIONOXUTb, UTO B MPOLIECCE IKCILTyaTa-
LM YXYILLIAIOTCS 3ByKOU30IMPYIOLIME CBOMCTBA
KaOWH JIOKOMOTHBOB, TO €CTh BeIMYMHA SKBHMBA-

90,0

88,0

JICHTHOTO YPOBHSI 3ByKa B HUX 3aBUCHUT OT rofia
BBIITyCKA 1 KOHCTPYKIIMOHHBIX OCOOCHHOCTEH
TTOJIBVKHOTO COCTaBa.

CoOOTBETCTBEHHO ObLIa TTOCTABJICHA 11EJTh
YCTAaHOBUTh 3aBUCIMOCTH SKBUBAJICHTHBIX YPOB-
Heli 3ByKa B KaOMHAX pasIMYHbIX TUIIOB JIOKO-
MOTHBOB C Pa3IMYHBIMU CPOKAMU IKCTLTyaTallin
Y TOTAMU BBITTyCKa.

J11st TOCTVIXKEHWST 9TOM 11eJTN CliejiaH aHaIn3
pe3yJIBTaTOB aTTecTaly paboYMX MECT Malllv-
HUCTOB U UX ITOMOIIHUKOB, IIPOBEAEHHOM
B 2009—2013 romax OtpaciieBbIM IICHTPOM ITPO-
MBIIUIEHHOM 0€30TTaCHOCTH Ha CETH YKEJIE3HBIX
nmopor Poccrmt. OtnieHke noaBeprivick 40 TUITOB
JIOKOMOTHUBOB Pa3/JIMUHbIX BUIOB IBUXKEHUS
(mMaccaxxunpckoe, Tpy30BOe, MAHEBPOBOE) BBITTY-

Puc. 1. 3aBucumocts cpegHero
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ast? oo

200 o0, o044
g £ v

82,0
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B KaBuHax JIOKOMOTUBOB,
BBeZEeHHbIX B 3KCIlyaTauunio
c 1965 no 2013 roa.
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oA BBEACHUA B JKCNAYaTALMIO
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Tabmmna 3
Pe3ynbsraThl pacueTa cpeHero 3HaYeHust
3KBHMBAJIEHTHOTO YPOBHS 3BYKa B KAOMHAX
JIOKOMOTHBOB cepuu TOM

Ta6mua 4
Pe3synbrarhl pacueTa cpeJHero 3Ha4eHus
3KBHBAJIEHTHOTO YPOBHS 3BYKa B KAOWHAX
JIOKOMOTHBOB cepun YMD3

cka 1965—2013 romoB. DKCMepTHI IOTb30BATUCH
METOIMKAMU, U3JIOKEHHBIMU B JEACTBYIOIIINX
HOPMaTHBHBIX akTax [8—11].

IIpu mpoBeieHNY aTTeCTALIMK OLIEHUBAIHACH
CJICYIONTIE Paboure 30HBI: KaOMHA TP IBVDKE -
HUM, KaOMHA Ha CTOSTHKE,, MAIIIMHHOE OT/IEJICHNE,
OTKpBITast TEPPUTOPUST (OKOJIO JIOKOMOTHBA TIPU
ero ocMotpe). MiaMepeHvst iestaiich Ha CTOSTHKAX
TIPH XOJIOCTBIX 000POTAX TBUTATEIISI K BO BPEMST
JIBIDKEHUSI CO CKOPOCThIO, paBHo 2/3+£10% ot
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o
°

86,0

Ton BBeneHus B 5kc- | CpeaHue 3HaYSHUST SKBU- Ton BBeneHus CpenHue 3HaYEHUST SKBU-
TryaTaluio JIOKO- BaJICHTHOI'O YPOBHs 3ByKa B OKCILTyaTaluio BaJICHTHOI'O YPOBHs 3BYyKa
MOTHBaA B JIOKOMOTUBE, HBA JIOKOMOTHUBA B JIOKOMOTUBE, ,I[BA
1969 86,7 1978 82,5
1970 85,8 1979 82,5
1971 84,5 Ll 82,5
1981 82,5
1972 84,6 T 82.5
1973 83,8 1985 82.7
1974 84,3 1986 82,5
1975 85,0 1987 82,5
1976 84,1 Ll 82,5
1989 82,5

B B 1990 82,5
1978 86,4
1979 85,9 MaKCUMAJTbHO Pa3pelIeHHON Ha TAHHOM y4acT-
1930 86.3 K€ SKCIUTyaTallyi U TIPU Peain3auyu 2/3 HoMu-
o8 o HaJTbHOM MotiHOCTY iBuratesist [ 12]. st kaskmoit

’ 30HEBI ObIJTa OITpe/Ie/IcHA BEJIMIMHA SKBUBAJICHT-
1983 850 HOTO YPOBHSI 3BYKa C Y4ETOM BPEMEHU €T0 BO3-
1984 85,8 JevicTBusL. [1J1s1 KasKIoro IOKOMOTHBA pacCUUTa-
1985 86,1 Ha BeJIMYMHA SKBUBAJICHTHOTO YPOBHSI 3ByKa,
1987 845 BO3JICHCTBYIOIIETO HA MAIITMHKCTA M €70 TIOMOIII-
o5 S HUKa B TCUCHHUE CMEHBI.

’ PacuetHbie 3HaUEHNS SKBUBAJICHTHBIX YPOB-

Hell 3ByKa B KaOMHAaX BCEX TUTIOB JIOKOMOTHBOB,
TMPUHSITBIX K aHAIUTUYECKOI 00paboTKe, COCTa-
B oT 80 10 93 nBA. Kak BUuIHO 13 Ta0MIIIH 1,
CPEIHUI SKBUBAJICHTHBIN YPOBEHb 3BYKa C BE-
positHocThio 0,80 coctaBut 84,3%0,16 nbA, To
€CTh IIPEBBICYIT HOPMUPYeMBbIii ypoBeHb (80 1BA)
Ha 4,3 1bA [13]. Ha ocHOBe paccunTaHHBIX TaH-
HBIX TTOCTPOEHA TMarpaMma 3aBUCUMOCTY KB -
BAJICHTHOI'O YPOBHS 3BYKa B 3aBUCHMMOCTU OT
To/1a BEIITyCKa JIOKOMOTHBA (pHc. 1).
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BbIBOAbI

AHaIM3 pe3yJIbTaToOB pacyueTa, TOKa3aHHbIX
Ha puc. 1, CBUICTEIBCTBYET O TOM, UTO OTCYT-
CTBYET IIpsiMasi 3aBUCUMOCTh 3HaYeHMI1 S5KBUBA-
JICHTHBIX YPOBHEI 3ByKa B KAOMHAX JIOKOMOTH-
BOB OT I'0JIa MX BEITTyCKA.

Bb16opKM 110 BUIaM JBMKEHUST JIOKOMOTH-
BOB — TPY30BbIM, MAHEBPOBEIM U MaCCaXKUP-
CKMM, a TAKXKE 10 TUTIAM — TEIUIOBO3, SJIEKTPO-
BO3, BBINYIICHHBIM Pa3IMYHBIMKA 3aBOIAMU,
OTEUECTBEHHBIMU 1 HTHOCTPAHHBIMH, OITSITh 3K
TIONTBEPIVIIA 3TOT BBIBO/L.

Taxk, cpemHMe SKBUBaJICHTHEIE YPOBHU 3BYKa
B KaOMHe 2J1eKTpoB030B cepun BJI cocraBuiu
84,6%0,21 nBA, TermoBo3oB cepuu TOM —
85,3%0,27 nBA, TermoBo3a cepun YMD3—
82,5+0,03 nbA (tabmuiist 2—4). ITo paccunran-
HBIM JAHHBIM OBUTM TTOCTPOCHBI THarpaMMEbI
3aBUCHMOCTU SKBUBAJICHTHOTO YPOBHSI 3ByKa
B KaOMHAX Pas3IMYHBIX TUIIOB JIOKOMOTHBOB OT
rofa ux BbITycKa (puc. 2—4).
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ABSTRACT

The aim of authors’ study was to set dependen-
cies of equivalent levels of sound (noise) in cabins of
different types of locomotives on operational life and
year of manufacture of rolling stock. By measuring
checkable parameters in certain work areas and by

Keywords: labor safety, locomotive, noise level,
parameters, certification of worksites.

Background. According to JSC «Russian Rail-
ways» noise is one of the most adverse factors in
terms of labor conditions in transportation sector.
Its share among other «expenses» of production
achieves 37% [1]. Moreover, a greater part of it is
noise, affecting employees both when rolling stock
is passing close to area of work (external noise),
and in locomotive cabins. Actual values of external
noise caused by rolling stock range from 85 to 99
dBA [2], in cabins and machine compartments —
from 81 to 96 dBA [3].

On German railway external noise caused by
rolling stock is recorded in the range from 88 to 94
dBA, in cabins of locomotive type Prima (France)
equivalent noise level in motion is 72 dBA [4, 5],
which is below permissible low day value, which is
equal to 80 dBA [6].

Categories of railway professions, connected
with twenty-four-hour provision of train motion in
any climatic conditions, are locomotive drivers and
their assistants. The studies of All-Russian Re-
search Institute of Railway Hygiene of Federal
Service for Surveillance on Consumer Rights Pro-
tection and Human Wellbeing set that it is the noise

90,0
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86,0
84,0 fe a0 * L
82,0

80,0
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equivalent value of noise level in locomotive cabin, dBA

NOISE IN LOCOMOTIVE CABINS: EQUIVALENT DEPENDENCIES

Losavio, Natalia G., Moscow State University of Railway Engineering (MIIT), Moscow, Russia.
Vasilieva, Daria N., LLC «Sector centre of industrial safety», Moscow, Russia.

conducting calculations, as well as with account for
assessment of work places of drivers and their as-
sistants, a conclusion was drawn on the lack of direct
dependence between values of noise indicators and
operational life, as well as year of manufacture the
rolling stock.

operational life, year of manufacture, dependencies of

that influences the most adversely their health,
causing such a specific work-related disease as
hearing loss, which amounts for 66-75% of all
work-related diseases of locomotive crews mem-
bers [7]. Development of hearing loss increases
risk of emergency situations, probability of train
accidents and emergence of a number of social
problems.

According to data on assessment of work
places with respect to labor conditions excess in
values of equivalent noise levels in locomotive
cabins was revealed, despite the fact, that at the
commissioning stage, locomotives are subject to
certification tests, obtain compliance certificates
with binding parameters, including conformity with
noise levels. There is a natural desire to suggest
that during operation noise-resistant properties of
locomotive cabins deteriorate, i.e. value of equiv-
alent noise level in them is dependent on year of
manufacture and design features of rolling stock.

Objective. The objective of the authors is to
study noise level issues in terms of locomotive
cabins with the aim to set dependencies of equiv-
alent noise levels in cabins of locomotive of differ-

¢ LRI

1985 1990 1995 2000 2005 2010

year of commissioning

Pic. 1. Dependence of average equivalent noise level in locomotive cabins, commissioned from 1965 to 2013.
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Table 1 Table 2

Results of calculations of average equivalent Results of calculation of average equivalent
noise level in locomotive cabins, commissioned noise level in cabins of locomotive series VL60
from 1965 to 2013 and VL80
Year of Average values of equivalent noise Year of Average values of equivalent noise
locomotive’s level in locomotive, dBA locomotive’s level in locomotive, dBA
commissioning commissioning
1965 84,8 1965 85,0
1970 84,3 B LR
1971 85,5
1975 84,4
1972 85,2
1980 84,2
’ ’ 1974 83,5
1990 81,8 1979 83,0
1996 84,5 — 85,0
1981 84,6
2002 82,0
1982 83,9
2005 84,1 o83 85.0
2010 85,4 1984 84,8
2013 85,0 1985 84,8
Average value 84,3+0,16 1986 84,9
1987 84,8
Table 3 | 1988 85,8
Results of calculation of average value of 1991 84,3
equivalent noise level in cabins of locomotives
X 1992 85,5
series TEM
Year of Average values of equivalent noise R U
locomotive’s level in locomotive, dBA Table 4
commissioning able
1969 86.7 Results of calculation of average value of
970 5.8 equivalent noise level in cabins of locomotives
- series CHME3
1971 84,5 - -
Year of locomotive’s Average values of equivalent
1972 84,6 commissioning noise level in locomotive,
1973 83,8 L
1978 82,5
1974 84,3
1975 85.0 1979 82,5
1976 84,1 1980 82,5
1977 85,0 1981 82,5
1978 86,4 1983 82.5
1979 85,9
1985 82,7
1980 86,3
1981 85.4 ey .
1983 85,0 1987 82,5 I~
1984 85,8 1988 82,5 E‘i |
1985 86,1 1989 82.5
1987 84,5
1990 82,5
1988 86,0
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Pic. 2. Dependence of equivalent noise level in cabin of locomotives series VL60 and VL80.
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Pic. 3. Dependence of equivalent noise level in cabin of locomotive series TEM.
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Pic. 4. Dependence of equivalent noise level in cabin of locomotive series CHMES3.
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ent types on different operational life cycle and
years of manufacture and first operation.

Methods. The authors use statistics analysis,
content analysis, evaluation approach.

Results. To achieve this aim an analysis was
conducted, based on assessment of work places
of drivers and their assistants, performed in
2009-2013 by Branch centre of industrial safety
on the railway network of Russia. 40 types of loco-
motives of different types (passenger, freight,
shunting) manufactured in 1965-2013 were
evaluated. The experts used methods, indicated
in normative acts in force [8-11].

In assessment process the following work
areas were evaluated: cabin in motion, cabin at
stop, machine compartment, open space (near
locomotive during its inspection). Measurements
were done at stops at idle run of engine and in
motion at speed equal to 2/3+10% of maximum
permissible on this operational site and imple-
menting 2/3 nominal engine power [12]. For each
area a value of equivalent noise level with account
of its impact was set. For each locomotive a value
of equivalent noise was calculated, which affects
driver and his assistant during the shift.

Calculated values of equivalent noise levels in
cabins of locomotives of all types, taken for
analysis, ranged from 80 to 93 dBA. As shown in
Table 1, average equivalent noise level with prob-
ability of 0,80 amounted for 84,3+0,16 dBA, i.e.
exceeded standard level (80 dBA) by 4,3 dBA [13].
Based on calculated data diagram of dependence
of equivalent noise level on year of locomotive’s
manufacture was constructed (Pic. 1).

Conclusion. Thus, average equivalent noise
level in cabins of locomotives series VL amounted
for 84,6+0,21 dBA, diesel locomotives series
TEM - 85,3+0,27 dBA, diesel locomotive series
CHME3-82,5+0,03 dBA (tables 2-4). Based on
calculated data diagrams of dependence of
equivalent noise level in cabins of different types
of locomotives on year of their manufacture were
built (Pic. 2-4).

Analysis of calculation results, shown in Pic. 1,
proves that there is no direct dependence of
equivalent noise level in locomotive cabins on year
of their manufacture.

Samples based on types of operations (freight,
shunting and passenger), type of engines (diesel
locomotive, electric locomotive), date and place
of manufacture (different domestic and foreign
plants) confirmed this conclusion.
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