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Relevance. The importance of transport safety is underlibgdecent road traffic accidents statistics
and by scores of publications concerning the godteld topic. The driver (also pilot, train operatc.) is
considered responsible for up to 80% of all acdislehhe task of the article is to analyze the imfice of
hazardous factors on driver (operator, pilot) dadarther implication on road traffic safety.

The main material. The problem of securing safety in transport is cdem@nd multi-factor. The
following major factors lead to road traffic aconde

Human factors (driver's psychophysiology, erroneamsl/or untimely perception of the situation
(including visual perception), level of professibrekills, types and efficiency of operator training
(controlling), influence of medicine and other figre substances etc.) [1].

Runways factor (the widths, lengths, runway pavdmgre and conditions etc.).

Vehicle (aircraft) factor (technical conditionssiiility, concentration of fumes and evaporationsthe
automobile cabin, environment and working environtrenditions etc.).
Weather conditions etc.

In accordance with chosen direction of investigative in-depth analysis of working environment
and its influence on driver’'s psychophysiology @feally, the influence of hazardous substances on
driver) and thus its would be negative influenceransport safety was made.

Themain aim of research is enhancement of safety in transport (it showdbted that similar
factors influence the safety of automobile andwayl transport) by implementing the measures allgwin
to eliminate or minimize the negative influencewadrking environmenbn driver; the other aim is the
development of methods for assessment of such d@mrfactors on driver's (pilot's) professional
activities.

While accessing the influence of working (automelmébin) environment on transport safety one
should define the main factors the driver is exddsethe proper classification of the later fastehould
also be done. In general all factors are dividetivin separate groups:

1.1 Group 1. Physical Factors.

1. Meteorological Factors (Microclimate):



a) internal air temperature;

b) humidity;

C) air movement;

d) infrared radiation.

2. Radiation:

a) ionizing;

b) ultraviolet;

c) light;

d) high-frequency.

3. Oscillation and Vibration:

a) Acoustical Vibrations (noise);

b) Mechanical Vibrations (overall and local vibaats and oscillations and jolting).

4. Air Dust Content (Dusting).

1.2 Group 2. Chemical Factors.

Technical Solvents.

Synthetic Polymers.

Carbon Dioxide.

Other non-organic gases and evaporations.

Metals and its compounds.

Fuels and Combustible Materials.

Motor ails, Lubricants and Cooling Liquids.

Organic Substances, which are being used, for example, in many types of hazardous freights
transportation.

The methods of assessment of working environméioeince on human should be based on

measurement and assessment of separate (spemitio)'$ intensity (levels of concentration);

comparison of obtained results with existing nofstandards);

assessment of changes in driver's psycho-physicdbgparameters under the influence of specific
working environment’s hazardous factor (being stdiliand under the influence of working environmesnt
a whole.

One more aim of the presented research is the @mweint of specific norms (standards) (sanitary
norms) and recommendations and development of immhmeans allowing to adhere to proposed
recommendations. It should be noted that the agnmorms (occupational hygiene) are quantitative
indexes, which characterize the accordance of wgr&nvironment with physical needs of human body.

Table 1 — Factors, which influence the driver

Parameter Comfort zone Allowed values
Carbon Dioxide, 0-0,016 0,4
mg/|
Oxygen, % 15-60 > 60
Air velocity, 0,39-0,57 <0,14 >1,4
Mm/c
Humidity, 30-70 <10 >90
%(*)
Temperature, 17 - 24 <12 > 38
’C(
Acceleration, 0-0.1 >1,0
m/s
Current, 0-1 >10
mA (at 60 hertz)
lllumination, lux 200 — 1000 100000
Noise, decibel 0-85 > 94
(permanent silence is
prohibited)
Frequency of Vibration, hert 0-1 10
Other factors Should be further studied Should be further studied

*) interrelated parameters




Microclimate is defined by the combination of temgiare, humidity and air velocity. The optimal
temperature (OT) allows to provide the highest wuagkcapacity and dependability of driver. The
changes of temperature relative to OT (especially éxtended periods) leads to increase in driver
response, fatigue and as the result — leads teaseiof safety levels.

The humidity and air velocity significantly lnénce the body heat regulation. For example, low
temperature and high humidity leads to increasbanfy heat emission and thus results in intensive
cooling of body. The high temperature and high Hityileads termination of body heat emission and
thus results in overheating of body.

The air velocity in the automobile cabin also diigaintly influences the human.

For initial practical purposes the following eqoaticould be recommended [2]:

S=78- 012, - 00%_ - 004p + 003378-t ) W"?
where:S— “comfortable state of the driver” indel, — air temperaturet,— average temperature of

surrounding objects and hull (average environmentperature),v — air velocity (measured in several
locations of automobile cabin)y) — water evaporation pressure.

The above equation allows to subdivide automobébirc environment conditions into quality
groups.

In the view of the authors, currently existing listhazardous materials influencing the pilot safst
insufficient. The major hazardous substances aaedordance with Table 1. It can be seen that af lthte
factors (presented in the classification) are mdicgated and taken into account. The currenissied
show that concentration some potentially hazardotstances present in automobile cabin (espedially
newly manufactured vehicles) is many times abol@vald (above norms). In several cases hazardous
fumes led to extensive allergies, to severe fatigme even loss of consciousness by the driverth@ll
potential hazardous material and their sourcedfaidinfluence on pilot safety should be studied.

Intensity and character of noise and vibrationuiefice depends on their type, source and the levels.

For example, the sources of noise and vibratiorehicle are:

engine;

hydraulics system;

elements of the vehicle body

wheels etc.

Noise leads to:

increase of driver’s response time;

deterioration of driver’s visual apparatus perfonce

deterioration of driver’'s movement coordination;

deterioration of driver’s vestibular apparatus.

The conclusions. As shown above the substantial changes of drivesgcho-physiological
parameters caused by working environment leadginifgiant decrease of driver safety and to accardin
decrease of transport safety. All the presentedrdans factors should be studied and taken intouwstc
(in accordance with the classification proposedhgyauthors of the article).

The further research of road traffic safety areated at research of:

defining all possible negative factors, which ieftice the driver (operator, pilot);

defining hazardous substances and their sources;

determine the relation of road traffic safetyd action of hazardous materials (working envirenth
on driver (operator, pilot);

development of measures and technical means (d&@\izeliminate the influence of above negative
factors on pilot.
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BinnoBigHo m0 BHOpaHOro HAmNpsIMKOM HAyKOBOTO JOCIHiIKEHHsS OyB BUKOHAHMH MOTIHOICHHUN
aHaji3 BIUIMBY pobOYOro cepeoBHINa Ha CUX0(]izionorito Bomis (30KpemMa, BILIMB IIKIITHBUX PEYOBHUH
Ha BOJis) 1, TaKUM YMHOM, Oyiia BUKOHAHa OIliHKa ii HEraTHBHOTO BILIMBY Ha OE3IMEKy Ha TPAHCIIOPTY.

OcHoOBHa MeTa IOCHTIKeHHs MoJisirae B po3poOii 3aX01iB 3 MiABUIICHHS O€3MeKH Ha TPaHCHOPTi
(cmix 3asHaumMTH, MmO MOMIOHI ()aKTOPM MOKYTh TaKOX BIUIMBATH Ha O€3IEKy OOPOXKHBOTO PYXY,
3aJTi3HUYHOTO PyXy, asiamii i T.1.) 3a JOIOMOrOI0 3/iICHEHHs 3aXO[iB, IO IO3BOIAIOTE YCYHYTH a00
3BECTH /10 MiHIMyMy HETaTHBHHH BIUIMB poOOYOi CepemoBHINA Ha BOAIS : a iHIIOI METOI0 € po3podKa
METOMIB OINHKM TakuxX HeOe3meuHnx (akTopiB Ha mpodeciiiHy TisIbHICTE Bomis (omepaTopa,
MaIlnHiCcTa, MiIoTa i T.11.).

Ilpu ominni BIumMBY poGodoro cepenoBumia (kabiHa aBTOMOOLISA) Ha Oe3MeKy Ha TPaHCIOPTI,
HEOOXiIHO BHM3HAYUTH OCHOBHI YHMHHWKH, BIUTUBY SIKHX TIJJAETbCS BOJMIA ; HEOOXITHO TaKOK
KJIACHU(IKyBaTH CYKYIHICTh (haKTOpiB, 110 BIUIMBAIOTh HAa BOIIA. Y ILIJOMY BCi LI YMHHUKH IUISATHCS Ha
IB1 OKpeMi rpynu: (izuuHi pakTopH; XiMidHI (GakTOpH.

MeTtoan OLiHKH BIUIMBY poOOUYOro cepelOBHIIA Ha BOZIS MOBUHHO IPYHTYBATHCS HA . - BUMIpi Ta
OLIHII IHTEHCUBHOCTI oKpemux (crermdiunmx) (akTopiB (piBHI KOHIIEHTPAIll IMIKiIIMBUX PEYOBHH); -
MOPIBHSHHI OTPUMaHMX pPE3YJIbTATiB 3 ICHYyIOUMMHM HopMaMu (CTaHgapTamu) | - OINHIN 3MiH B
ncuxo(i3ionoriYHuX mapameTpax BOZIS MiA BIUIMBOM HeOe3NMeuHOro (akTopa B KOHKPETHHX POOOYHMX
YMOBax.

[Ile omuMM 3aBIAaHHIM TOCTIKEHHS € po3p0o0Ka KOHKPETHMX HOpPM (CTaHDapTiB, CaHiTapHUX
HOPM), pEKOMEHAIliH 1 po3poOKa TEXHIYHHUX 3aC00iB, 110 TO3BOJSIOTH JOTPUMYBATHCS 3aITPOMIOHOBAHMX
peKOMeH IaITii.

Bymun 3po0iieni BHCHOBKM M0 maHoi pobOotu. Sk Oymo TMOKa3aHO BHINE ICTOTHI 3MiHH
cuxo(i310I0TIIHNX MMapaMeTPiB BOISA, BHKIMKAHUX POOO0UYOI CEPEeHOBHUII MPHU3BOIATH IO 3HAYHOTO
3HIKCHHSI O€3MeKH BOAIA 1, BIANOBIOHO, NPU3BOIATH A0 3HWKEHHsS TpaHCmopTHoi Oesmeku. Bci
PO3TIIAHYTI arpecuBHi (HeraTuBHi) (paKTOPH MOBMHHI OyTH BUBUYEHI Ta MPUHHATI 10 yBaru (BiAMOBiAHO 10
Kiaacugikariii, 3aIpoOIOHOBAHOI aBTOpaMM CTATTi).

KJIFOUOBI CJIOBA: BOJII, OIIEPATOP, BE3IIEKA BOJIS (OIIEPATOPA), BE3IIEKA
TPAHCIIOPTY, HEBE3IIEUHI MATEPIAJIU, [ICUXO®I3IOJIOI'TA

ABSTRACT

Grysiuk Y.S., Gusev A.V., Khmelev I.V. Analysis atitomobile compartment environment and
its influence on driver and transport safety. Mamagnt of projects, system analysis and logistics.

Science journal: In Part 2. Part 1: Series: "Tecdirsciences" - Kyiv: NTU, 2014. - Vol. 13.



In accordance with chosen direction of investigative in-depth analysis of working environment
and its influence on driver's psychophysiology @fieally, the influence of hazardous substances on
driver) and thus its would be negative influenceransport safety was made.

The main aim of research is enhancement of safetyansport (it should be noted that similar
factors influence the safety of automobile andwayl transport) by implementing the measures allgwin
to eliminate or minimize the negative influencevadrking environmenbn driver; the other aim is the
development of methods for assessment of such d@zsrfactors on driver's (pilot's) professional
activities.

While accessing the influence of working (automelgidbine) environment on transport safety one
should define the main factors the driver is exddsethe proper classification of the later fastehould
also be done. In general all factors are dividedwo separate groups: Physical Factors. Chemical
Factors.

The methods of assessment of working environméiogince on human should be based on

measurement and assessment of separate (spemitio)'$ intensity (levels of concentration);

comparison of obtained results with existing no(standards);

assessment of changes in driver's psycho-physicdbgparameters under the influence of specific
working environment’s hazardous factor (being stdiliand under the influence of working environmesnt
a whole.

One more aim of the presented research is the gaweint of specific norms (standards) (sanitary
norms) and recommendations and development of imahmeans allowing to adhere to proposed
recommendations. It should be noted that the agnmorms (occupational hygiene) are quantitative
indexes, which characterize the accordance of wgr&nvironment with physical needs of human body.

The conclusions.As shown above the substantial changes of drivesgcho-physiological
parameters caused by working environment leadgmifsiant decrease of driver safety and to accgrdin
decrease of transport safety. All the presentedrdans factors should be studied and taken intowsxtc
(in accordance with the classification proposedhgyauthors of the article).

KEY WORDS: OPERATOR, OPERATOR SAFETY, TRANSPORT F&AF, HAZARDOUS
MATERIALS, PSYCHOPHYSIOLOGY
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B coorBercTBMM C BBIOpaHHBIM HANpaBJICHUEM HAYyYHOI'O MCCIEIOBAaHUS ObUI BBIIIOJHEH
yIIIyOJICHHBIA aHAN3 BIMSHHUS paboyeil cpeabl Ha MCUXO(PU3HOIOTHIO BOAUTENS (B YACTHOCTH, BIIMSHHE
BPCIHBIX BEIICCTB HAa BOJIUTEIIS) H, TAKUM 00pa3oM, ObLIa BHINIOJHEHA OLICHKA €€ HETaTUBHOTO BIIMSHUS Ha
0e30IacHOCTh Ha TPaHCIIOPTA.

OcHOBHasE LENb MCCIENOBAaHUA 3aKIO4aeTcs B pa3padOTKe MEPONPUSATHH IO IOBBILICHUIO
0e30MmacHOCTH Ha TpaHcHopTte (CIeoyeT OTMETHTh, 4TO TOA0O0HBIE (PAaKTOPHl MOTYT TaKKe BIHATH Ha
0€3011aCHOCTh JIOPOYKHOTO JIBIDKCHUS, JKEJIC3HOJOPOKHOTO JBIKCHHS, aBHALMU M T.J.) IOCPEACTBOM
OCYILECTBIICHUSI Mep, ITO3BOJISIOIINX YCTPAHUTh WM CBECTH K MUHMMYMY HETaTHBHOE BIMsAHHUE paboueil
CpeZibl Ha BOAUTENS: a IPYyroi LEeNblo ABJSETCS pa3padoTKa METOIOB OLEHKH TaKMX OMAcHBIX (DaKTOPOB Ha
npodeccHoHaNBHYIO ACATeIBHOCTh BoauTeNs (orepaTopa, MalIMHUCTA, THIIOTA H T.I1.).

Ilpu oreHke BaMsHUS paboueit cperpl (kabmHa aBTOMOOWMIIL) Ha GE30MACHOCTL HA TPAHCIIOPTE,
HEOOXOIUMO ONpEACIUTh OCHOBHBIC (DAKTOpPBI, BO3JACHCTBUIO KOTOPBIX MOABEPraeTcs BOIUTEID;
HEOOXOIUMO TaKke KiacCH(UIMPOBATH COBOKYITHOCTH (PaKTOPOB BIMSIOIIMX Ha BoguTess. B memom Bce
9TH (aKTOPBI JEIATCS HA JIBE OTACIbHBIC TPYyIbl: (husndeckue GpakTopbl; XUMHYECKHE (HAKTOPHI.

MeToapl OLIeHKH BIMAHUS pabodel cpelbl Ha BOAUTENS JOKHO OCHOBBIBATHCS HA | - U3MEPEHUU U
OLICHKE HMHTCHCHBHOCTH OTACNBHBIX (cneumuduuecknx) ¢paxTopoB (YpOBHH KOHIEHTPAIMU BPEIHBIX
BEIIECTB); - CPAaBHECHMH IMOIYYCHHBIX PE3yJIbTATOB C CYIIECTBYIOIIMMH HOpMaMH (CTaHAAPTAMH); - OLICHKE
U3MEHEHUIl B NCHXO(QU3UOJIOIMYECKUX I1apaMeTpax BOAMTENS IOJ] BJIMSHUEM ONAacHOro (¢akropa B
KOHKPETHBIX pabounX yCIOBHUSIX.

Eme omHoi 3amadyell uWccienoOBaHUS SBISETCS pa3pabdoTKa KOHKPETHBIX HOpPM  (CTaHAapToB,
CaHUTapHBIX HOPM), PEKOMEHIAIUH U pa3paboTKa TEXHUUECKUX CPEJCTB, MO3BOJISIOMINX IPHACPKUBATHCS
NPEISIOKEHHBIX PEKOMEHIAIHH.



beun cnemansl BRIBOABI K JaHHOW paboTte. Kak ObTO TOKa3aHO BEINIE CYIIECTBEHHBIE W3MEHEHUS
MCUX0(U3NOIOTUIECKUX MTapaMeTPOB BOJIWTEINSA, BBI3BAaHHBIX pabodeil cpele MPUBOAST K 3HAYUTEILHOMY
CHI)KCHUIO O€30MacHOCTH BOJUTENS W, COOTBETCTBEHHO, INPUBOJMAT K CHIDKEHUIO TPAHCIIOPTHON
6e3omacHocTH. Bce paccMOTpeHHbBIC arpeccuBHbIC (HEraTHBHBIC) (DAKTOPBI JOKHBI OBITH HM3YYCHBI U
NPHUHSATH BO BHUMaH#e (B COOTBETCTBHU € KiIacCH(HUKAIUCH, TPETIOKEHHO aBTOpPAMHU CTaThH).
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