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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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NORMS OF EMISSIONS
OF HARMFUL SUBSTANCES GENERATED FROM VEHICLES
IN THE DIFFERENT COUNTRIES OF THE WORLD

Abstract. According data of the World Health Organization (WHO), almost 92% of the population on Earth
lives in places with polluted air. The problem of environmental friendliness of cars arose in the middle of the twen-
tieth century, when cars became a mass product. European countries before the others began to apply various envi-
ronmental standards. Ecological standards existed in separate countries and included various requirements for the
content of harmful substances in the exhaust gases of cars. On emissions of harmful substances from stationary sour-
ces into the atmosphere Kazakhstan is among the three leaders after Russia and Ukraine (amongst CIS countries).
The level of air pollution due to the development of industry and vehicles has increased dozens of times from year to
year. The authors of this article have collected and systematized the data published in modern literature sources about
ecological norms of emissions generated from cars in different countries (European countries, USA, Japan, India,
CIS countries). Obviously that it is necessary to tighten regulatory emissions in a legislative way. It is very important
to reduce emissions of NO, and particulate matter (soot), to carry out qualitative tests of catalysts in real conditions
of the cars exploitation.

Key words: catalyst, exhaust gases, vehicles, ecological norms, emissions.

Introduction. Burning 1 kg of gasoline absorbs from the air 3.5 kg of oxygen, the reaction of oxi-
dation of products of world oil production during the year absorbs about 12 billion tons of oxygen from
the atmosphere. Combustion of natural gas produced per year absorbs from the atmosphere more than
11 billion tons of oxygen. It is no accident that in the air of megacities only 17% of oxygen is contained in
place of natural 21% [1-4]. Therefore, air pollution causes much more concern than any other type of
environmental destruction.

International, intergovernmental and in-country scientific conferences and symposia, meetings and
seminars on scientific principles of rational use and conservation of nature are held all over the world.
Countries unite their efforts and begin to cooperate in the field of the environment. The enormous scale of
the economic activities of the countries of the world, the colossal amount of extraction and processing of
natural resources require significant environmental costs in modern conditions [5-9].

The concept of sustainable development proclaimed by the international community is a conceptual
base for development the international and national politician in the field of the environmental mana-
gement and environmental protection considering close interrelation of nature protection activity with
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economy and the social sphere. The most important documents of the concept of sustainable development
were adopted at the United Nations Conference on Environment and Development, held in 1992 in Rio de
Janeiro (CED-92) and at the World Summit on Sustainable Development, held in 2002 in Johannesburg
(WSSD-2002) [10-14].

92% of the population on Earth lives in places with polluted air - these are the data of the World
Health Organization [15, 16]. It is associated with about 3 million deaths per year. 90% of them occur in
low- and middle-income countries. 2 out of 3 cases occur in South-East Asia and the West-Pacific region.
94% of the diseases that lead to death are non-contagious: mainly cardiovascular and lung diseases.
Contaminated air can also become a breeding ground for acute respiratory infections. Vulnerable more
often than others are children, women and the elderly [17].

The problem of environmental friendliness of cars arose in the middle of the twentieth century, when
cars became a mass product [18-22]. The greatest danger is represented by nitrogen oxides, about 10 times
more dangerous than carbon monoxide, the share of toxicity of aldehydes is relatively small and amounts
to 4-5% of the total toxicity of exhaust gases. The toxicity of various hydrocarbons is very different.
Unsaturated hydrocarbons in the presence of nitrogen dioxide are photochemically oxidized, forming toxic
oxygen-containing compounds - components of smog.

The quality of afterburning on modern catalysts is such that the fraction of CO after the catalyst is
usually less than 0.1%. Polycyclic aromatic hydrocarbons discovered in gases are strong carcinogens.
Among them, bensz(a)pyrene is the most studied, besides it, anthracene derivatives.

European countries, being in a relatively small area, before the others began to apply various envi-
ronmental standards. They existed in separate countries and included various requirements for the content
of harmful substances in the exhaust gases of cars.

Ecological norms of exhaust gases from vehicles. Legislative norms for the emission of harmful
gases are constantly being improved, norms are becoming more stringent. The test program varies among
the three main legislators: in the US, in Japan and in Europe. In 1988, the UN Economic Commission for
Europe introduced a single regulation (the so-called Euro-0) with requirements to reduce emissions of
carbon monoxide, nitric oxide and other substances in cars. Once in several years, the requirements beca-
me tougher, other states also began to introduce similar standards. In tablel different levels of pollution
are shown.

Table 1 — Classification of Pollution by Level

Annual Mean Concentration Range (ug/m®)
Prolduction Industrial, residential, rural Ecological Sensitive Arca
evel and other areas

SO, NO, PM;, SO, NO, PM,
Low (L) 0-25 0-20 0-30 0-10 0-15 0-30
Moderate (M) 26-50 21-40 31-60 11-20 16-30 31-60
High (H) 51-75 41-60 61-90 21-30 31-45 61-90
Critical (C) >75 >60 >90 >30 >45 >90

European countries, being in a relatively small area, before the others began to apply various envi-
ronmental standards. They existed in separate countries and included various requirements for the content
of harmful substances in the exhaust gases of cars [23].

Emission standards in the USA. The mechanisms generating photochemical smog were elucidated
in the United States at the beginning of the 1950s, at which point the need to control automobile exhaust
was recognized. The American Clean Air Act (also called the Muskie Act) was passed in 1970, and even
stricter emissions control legislation has followed.

Since 1990, the regulations of various countries and their sub-regions have become increasingly
strict, especially such as in California.

The Federal Standard for Car Emissions in the US for passenger cars is divided into three categories:
low-emission vehicles (LEV), ultra-low-emission vehicles (ULEV-hybrids) and vehicles with super-low
emissions (SULEV-electric vehicles). There are separate requirements for each of the classes.
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In the US, there are two regulatory centers: the EPA Environment Agency and the California Air
Resources Board. In California the norms are the toughest.

EPA (The United States Environmental Protection Agency) is an agency of the US federal gover-
nment established to protect the environment and human health, for which it develops and monitors
compliance with regulations based on laws, adopted by Congress. The agency was proposed by Richard
Nixon and began operating on December 2, 1970. The Agency is managed by an administrator appointed
by the president and approved by the Congress. Since February 2017, this position is taken by Scott Pruitt.
The administrator of the agency is a member of the US Cabinet. The EPA is headquartered in Washington,
with regional offices in each of the 10 regions and 27 laboratories. The Agency conducts an environmental
assessment, executes research and engages in educational work. Its job is to monitor the implementation
of the adopted standards and norms, some of these responsibilities are delegated to the states. The agency
has about 15,000 full-time employees, and also works with many people on a contract basis. In March
2017, the Trump administration proposed to reduce by one-quarter the budget of the Environmental
Protection Agency. By 2018, environmental spending will be reduced by 25% - to $ 6.1 billion. Each fifth
employee will fall under the reduction. At the same time, Trump guarantees that the project will not
endanger the safety of air and water. The cost of the program in 2018 will be $ 29 million. Priority will be
the sewage treatment programs, including industrial wastewater, and the modernization of the water
supply system [24].

So, regulations in US for diesel engines (figure 1):

Clean Air Act of 1963 - Ist government look into stationary emissions.

Clean Air Act 1970 - Regulation of 6 criteria pollutants such as CO, SOy, NOy, Hydrocarbons, ozone
and Particulate Matter (PM).

Clean Air Act of 1990-Acid rain control plus 189 secondary pollutants.

Since then, there are numerous periodic reductions.

Ultra-Low Sulfur Diesel (ULSD) mandatory 2007.

United States On-Highway Emission Standards

NOx
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Figure 1 — Regulations in US on diesel engines [25]

Other countries have adopted either European or Japanese norms. For example, Korea and Brazil
adopted American standards, and China and India are European.

Euro-fuel standards on fuels. There are standards from Euro-0 to Euro-6.

Euro-0 is an environmental standard that regulates the content of harmful substances in the exhaust
gases. It was introduced in the territory of most countries of Europe in 1988. Replaced by the Euro-1
standard in 1992 [26].
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It provides emission by petrol engines:

- carbon monoxide (CO) - no more than 11.2 g/(kW-h) (grams per kilowatt-hour);

- hydrocarbons (CHy) - no more than 2.4 g/(kW-h);

- nitrogen oxides (NOy) - not more than 14.4 g/(kW-h);

- solid particles (particulate matter) - not regulated;

- smoke - not regulated.

Euro-4 introduced in the European Union in 2005 as a replacement for the previous standard, Euro 3.
In 2009 it was replaced by a new standard - Euro-5.

Conversion to Euro-4: the procedure for the completion of wheeled vehicles, self-propelled vehicles
or small vessels under the ecological standard Euro-4. It is carried out by installing special catalytic con-
verters or filters of technological purification (magnetic, ultrasonic, etc.), which allows to reduce fuel con-
sumption and significantly (more than 50%) to reduce harmful emissions. Such effects are achieved due to
changes in fuel quality and a number of its physical parameters.

Euro-5 - the standard is mandatory for all new trucks sold in the EU since October 2008. For pas-
senger cars - from September 1, 2009 [27].

Euro-6 - it was originally assumed that this standard of environmental regulations will come into
force in Europe on December 31, 2013. But later its introduction was postponed for 2015. According to its
requirements, Euro-6 is close to the current environmental standard EPA10 in the US and the Japanese
Post NLT. A new European standard will facilitate the coordinated development of future uniform
standards [28].

Table 2 shows the environmental standards for passenger cars (in units of g/km) [23, 25-29].

Table 2 — Environmental standards for passenger cars according to Euro standards (in units of g/ km)

Ecological Carbon Hydrocarbons Volatile Nitrogen HC+NOy Suspended particles,

standard monoxide C.H, organic oxide particulate matter

(CO) compounds (NOy) (PM)

For diesel engine
Euro-1 2.72 (3.16) - - - 0.97 (1.13) 0.14 (0.18)
Euro-2 1.0 - - - 0.7 0.08
Euro-3 0.64 - - 0.50 0.56 0.05
Euro-4 0.50 - - 0.25 0.30 0.025
Euro-5 0.500 - - 0.180 0.230 0.005
Euro-6 0.500 - - 0.080 0.170 0.005
For gasoline engine

Euro-1 2.72 (3.16) - - - 0.97 (1.13) -
Euro-2 2.2 - - - 0.5 -
Euro-3 2.3 0.20 - 0.15 - -
Euro-4 1.0 0.10 - 0.08 - -
Euro-5 1.000 0.100 0.068 0.060 - 0.005
Euro-6 1.000 0.100 0.068 0.060 - 0.005

Regulations in Japan. In Japan, emissions regulations regarding carbon monoxide in car exhaust
were first passed in 1966, and regulations similar to the Muskie Act were put in place in 1973 [30]. It’s
clear that at the time, the Japan regulations were said to be the most severe in the world.

Statistics from the Ministry of the Environment of Japan show that in 2011 transport accounted for
19.6% of CO, emissions, and this NOy (g/km) continues to grow annually [31].

Figure 2 shows the tendencies in regulations of NO, norms (sum of the NO+NQO, amounts) during the
period of years 1995-2020.
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Figure 2 — Comparison of NO, norms in US, Europe and Japan during 1995-2020 y.y.

Emission standards in India. In order to properly monitor the concentrations of pollutants, the
Central Council for Pollution Control in 1984-1985 launched a national air quality monitoring network,
which was subsequently renamed the National Air Monitoring Program (N.A.M.P.). The Central Pollution
Control Board has identified and revised the National Ambient Air Quality Standards on April 11, 1994
which was notified in Gazette of India, Extra-ordinary Part-II Section 3, sub section (ii), dated May 20,
1994 [32-38].

The vehicle emissions standards were established for the first time in the 1990s when the govern-
ment, in accordance with the Supreme Court order, introduced European standards in 1999. Later, this was
replaced by the Bharat Stage Emission standards. In 1990, the union government adopted a revised law on
motor vehicles, according to which emission standards are regulated by the federal government. India has
set limits on carbon monoxide emissions (idle) for cars, motorcycles and three-wheeled vehicles with a
gasoline engine; emissions of diesel smoke are limited to 75 Hartridge units at full load.

Central pollution control initiated the National Atmospheric Air Quality Monitoring Program
(NAAQM) in 1984 with 7 stations in Agra and Anpara. Subsequently, the program was renamed the Na-
tional Air Quality Monitoring Program (NAMP). Gradually, the air quality monitoring network was
strengthened by increasing the number of monitoring stations from 28 to 365 during 1985-2009. The
quality of air in the different cities was compared to the corresponding NAAQS (table 3). Exceedence
Factor is the ratio of annual mean concentration of a pollutant with that of a respective standard.

Table 3 — Emission standards in India [39-41]

Emission Standard Implementation (where and when) RSPM*

India 2000 Based on Euro 1 Nationwide 0.14
Bharat Stage Il Based on Euro 2 NCR*, Mumbai, Kolkata, Chennai 0.08
Bharat Stage 111 Based on Euro 3 NCR+11 cities (Nationwide implementation by 2010) 0.05
Bharat Stage IV Based on Euro IV NCR+ 13 Cities (Plan for all India implementation by 2017) 0.025
Bharat Stage V 2022 (All India)** 0.005
Bharat Stage VI 2024 and onwards (All India)** 0.0025

* RSPM - Respirable suspended particulate matter.

** As per Saumitra committee recommendation.
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The four air quality categories are:

- Critical pollution (C): if EF is > 1.5;

- High pollution (H): if EF is between 1.0 - <1.5;

- Moderate pollution (M): if EF between 0.5 - <1.0;

- Low pollution (L): when the EF is < 0.5.

In the end of 2012, the Government of India appointed a committee under Saumitra Chaudhri to draft
the Auto Fuel Vision Policy road map up to the year 2025.

Environmental standards in countries of CIS. Until the late 1980s in the Soviet Union, problems
with exhaust were not as acute as in the US, Japan and Europe. And the reason, paradoxically, was in the
low technical level of domestic cars and their small number: with a huge territory in the country produced
about a million cars a year, and most engines had a relatively low compression ratio and a correspondingly
low NOy emission of nitrogen oxides that are formed at high temperatures and pressures. In addition,
unlike abroad, where tetracthyl lead was added to the gasoline for the sake of increasing the octane num-
ber, we did not have an urgent need for this, and the lead content in fuel and, correspondingly, in the
exhaust gas was much lower [23, 42, 43].

Nevertheless, work to reduce the toxicity of exhaust gases was carried out quite actively. For exam-
ple, when the engine brakes, that is, when the CO and CH emissions are particularly large, to reduce the
concentration of these components, the fuel supply to the engine must be reduced. For this purpose, NAMI
developed the “Cascade” system for carburetors of VAZ, UAZ and ZAZ cars. With the help of the electro-
pneumatic valve, when braking the engine, it blocked fuel access to the cylinder.

Russia follows EU standards for exhaust emissions, although their implementation lags behind for 6-
10 years. The first standard, which was officially approved in Russia, was Euro-2. The Euro-2 standard
was adopted by the Russian government in the fall of 2005. Sales of gasoline AI-95 Euro-2 in Russia are
prohibited from January 1, 2011. In Kazakhstan this standard was adopted on July 15, 2009.

All vehicles manufactured in Russia or imported into Russia, starting from January 1, 2008, must
meet the requirements of the Euro-3 standard. In Kazakhstan, the standard was adopted on January 1,
2013, in Azerbaijan - on July 1, 2012.

Since 2014 in Russia for imported cars is the Euro-5 standard. Since 2016, it has been applied to all
cars produced. In Russia, the Euro-5 standard applies to all imported cars from January 1, 2016. The
standards of Euro-5 and Euro-6 have the same norms for maximum emissions of harmful substances for
cars with a gasoline engine. But for cars that run on diesel fuel, the Euro-5 standard has less stringent
requirements: nitrogen oxide (NO,) should not exceed 0.18 g/km, and hydrocarbons and oxides of
nitrogen (HC + NOy) - 0.23 g/km.

In Kazakhstan, the Euro-4 ecological standard was introduced by the Decree of the Government of
the Republic of Kazakhstan No. 97 of February 6, 2013 for imported cars from July 1, 2013 and for
manufactured cars - from January 1, 2014.

Standard Euro-4 began operating in Kazakhstan in May 2015.

The state priorities in the “Strategy-2030” of the Republic of Kazakhstan include: environmental
safety, rational use of natural resources, environmental well-being of citizens and some problems of social
ecology. The response to the first environmental crises and catastrophes was expressed in the “Environ-
mental Law” of 1997 [44].

The territory of Kazakhstan due to its geographical position and climatic conditions is subject to
many natural disasters - environmental risks affecting the economy of the republic. The problem of air
pollution, especially in large industrial centers of Kazakhstan is a very serious challenge.

According to the World Meteorological Organization, the destruction of the ozone layer over the past
25 years has been 10%. Over Kazakhstan, where observations of the total ozone content have been carried
out since 1973 at five stations, the thickness of the ozone layer has been reduced by 5-7 %. On some days,
lower values of ozone in the atmosphere may be observed, which causes an increase in the doses of ultra-
violet radiation, which are extremely dangerous for humans. Kazakhstan ratified the Vienna Convention
for the Protection of the Ozone Layer, and the Montreal Protocol to the Vienna Convention. According to
the “Strategy 20307, the Government of the Republic of Kazakhstan, the Concept for Environmental

— 186 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2019

Safety takes possible measures to protect the ozone layer and limit consumption of ozone-depleting sub-
stances. An integrated approach is needed to develop a state system of measures to adapt to changing
natural and climatic conditions, based on the achievements of advanced science and technology, on the
experience of other states aimed at reducing the vulnerability of natural and human systems to existing and
expected climate changes [45-49].

Modern environmental problems of the Republic of Kazakhstan are complex, diverse and territorially
differentiated. On emissions of harmful substances from stationary sources into the atmosphere Kazakh-
stan is among the three leaders after Russia and Ukraine (amongst CIS countries). In the industry of Ka-
zakhstan, the level of use of toxic substances is at a low level. Pollution of the air basin by toxic emissions
of enterprises leads to high incidence of the population, low life expectancy and degradation of the sur-
rounding nature. The level of air pollution due to the development of industry and vehicles has increased
dozens of times from year to year [50-52].

Among all the ways to reduce the toxicity of man-made emissions into the atmosphere, catalytic
oxidation of harmful components is one of the promising methods of improving the atmosphere.

It is necessary to emphasize the fact that despite the large number of studies on the catalytic purifi-
cation of diesel exhaust gases from NO, impurities and individual advances, for example, achieved using
Cu, Fe and Co-containing zeolites, the problem of NO, purification is still not solved. A sufficiently
efficient and selective catalyst was not found to ensure the decomposition or reduction of NO,. In recent
years, the attention of researchers has been directed toward the creation of cyclic systems in which, in the
first stage, NO, is absorbed by the main adsorbent, for example BaO, and in the second stage decom-
position or reduction of the absorbed NOy occurs. Usually, noble metals are used in combination with
alkaline earth oxide deposited on Al,O; or CeO,. Under the process conditions, unwanted reactions can
occur: sulfur poisoning, thermal sintering to form metal crystals, and reaction of BaO with the carrier to
form BaAl,O, and BaCeOs.

There is the problem of “cold start” of ICE (Internal Combustion Engines), in which catalysts not
heated up to 300°C do not reach the set operating mode and the composition of the exhaust gas engine is
60% more toxic than when operating under the load [53-56].

Conclusions. In general, developed countries rely on similar standards for the content of harmful
substances in the exhaust gases. The European Union in this regard is a kind of authority: it most often
updates these indicators and implements strict legal regulation. Other countries follow this trend and also
update emission standards. For example, the Chinese program is completely equivalent to the Euro: the
current China-5 corresponds to the Euro-5.

CIS countries are also trying to keep up with the EU, but at the moment a standard is being imple-
mented that operated in European countries until 2015.

The cleaning of gas polluted by exhaust gases from motor vehicles and chemical industries is a
scientific, technical and social problem. The problem of NOy purification is still not solved. A sufficiently
efficient and selective catalyst was not found to ensure the decomposition or reduction of NOj.

The applicability of the latest catalytic systems requires the presence of sophisticated electronic cont-
rol systems for the combustion process in the engine, which is interrelated with a constant rapid analysis
of the quality of the neutralizer and the composition of the exhaust gases.

The enormous scale of the economic activities of the countries of the world, the colossal amount of
extraction and processing of natural resources require significant environmental costs in modern
conditions.

Indeed, it is necessary to tighten regulatory emissions in a legislative way. Very important is the need
to reduce emissions of NO, and particulate matter (soot), conducting qualitative tests of catalysts in real
conditions for obtaining more complete information on the operation of catalytic converters.

— 187 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

JI. P. CachixoBa'’, C. Cenmmasenan’, K. Bxackap®, A. C. ’Kymakanoa®, E. A. Oy6akipos’,
T.C. Aﬁnm,zmnl, I1I. H. KyﬁeKOBas, 3.P. MaTaeBa6, A.A. H(alcynonal

'O51-Mapabu atsiHaars! Kasak ynTThiK yHuBepcuteti, Anmarsl, KasakcTaH,
2Department of Mechanical Engineering, Dr. M.G.R Educational and Research Institute, University, Chennai, India,
*Department Automobile Engineering, Rajalakshmi Engineering College, Chennai, India,
4}1. B. CokosbCckuit aTbIHAAFbI JKaHApPMaid, KaTanu3 jkoHe dneKTpoxumust THCTUTYThl AK, AnMatel, Kazakcran,
°K. 1. Cor6aeB aTbinnarsl Ka3ak YITTEIK TeXHHKAJIBIK 3epTTey yHHBEpCcHTeTi, AnMarel, KasakcTas,
6 Huctutyt xumudeckux u ouonornueckux texnonoruit KasHUTY um. K. W. Carnaesa, Anmarsl, Kazaxcran

OPTYPJII 9JIEM EJIAEPIHAE ABTOMOMOBWIJEH IIBIFAPBIJIATBIH
SUSAHABI 3ATTAPABIH MOJILIEPI

AnHoTanus. BykionemMik IeHCayNbIK CaKTay YHBIMBIHBIH MOJIIMETI OOMBIHINA XKep OCTiHICTI TYPFBIHIAPIBIH
92% ayacsl JIacTaHFaH Xepiepiae Typajsl. KeqiKTeH TYBIHIANTHIH SKOJOTHSUIBIK axXyall KHBIPMACHIHIIEI FACBIPIBIH
OpTachlHIA JPTYPJI MapKalbl MallWHAIApAbIH KONTel IIBIFApPBUTYBIMCH TYBIHAAIBL. backa ennmepre KaparaHaa
Eypomamarel MemiieKeTTep OpPTYpPJi 3KOJIOTHSIIBIK CTaHIAPTTHI KOJIaHa OacTaibl. DKOJOTHSIBIK TalanTap >KeKe-
JIETeH eljieplie FaHa OOJJIbl )KOHE ABTOMOOWIIJICH IIBIFAPBUIATHIH YJIbl 3aTTapiAblH KypaMmbl MeH Meniiepine Oaii-
JIAHBICTBI OPTYPJl TajanTap KOWbUIABL. ATMoc(epara TypakThl KO3AEPJCH HIBIFAPbLIATHIH YJIbI 3aTTap MOJIepi
6otteramra Kazakcran TMJL xeneminne Peceit Mmen YkpanHanaH KediH YIUTIKKe Kipedi. AyaHBIH JacTaHy IeHreii
KBUT CailbIH OHAIPICTIH JKOHE KOJIK KYpalgaphIHBIH JAaMybl eceOiHeH OHAaraH ece apTynaa. byn makamra aBTOpiIapbl
oprypri engepae (Eypoma memnexerrepi, AKIL, JKamonuns, Unaua, TM/] ennepi) aBTOMOOWIZCH IIBIFapbUIATHIH
3MSIH/IBI 3aTTap/IbIH MOJIIepi Typaibl Ka3ipri one0uerrepe ®apHusIaHFaH MaJIIMETTep Il KUHAKTAI, TajJial TolTac-
TBIpFaH. SIFHU MIBIFAPBUIATHIH 3USHBI 3aTTap/bIH MOJIICPIHE KOMBUIATBIH TAJanThl 3aHIbl KYKBIKTHIK HOPMaMeH
peTTey Kepek. A30T OKCHITEPIHIH JKOHE KATThl OeiekTepaid (Kyhe) MeJiepiH TOMCHIETY, aBTOMOOMIIL maiiaa-
JIaHy Ke3iH/e KaTaln3aTOPAbl HAKTHI )KaFIaiiia ChIHAY/IbI Callaibl )KYPIi3y MaHbBI3/bL.

Ty#in ce3mep: KaTanu3aTop, MIBIFAPBUIATHIH Ta3aap, KOJiK KYpalaaphl, SKOJOTHSIIBIK TaJamTap, bl IIbFa-
PBUIBIMAAP.

JI. P. CaceikoBa'’, C. Cenanasenan’, K. Bxackap®, A. C. Kymakanopa®, E. A. Ay6akupos',
T.C. Aﬁnm,zmnl, I1I. H. KyﬁeKOBas, 3.P. MaTaeBa6, A.A. H(alcynonal

'Kasaxckuil HalOHATBHBIH yHHEBepcHTET M. anb-Dapabu, Anmmatsl, Kasaxcras,
2Department of Mechanical Engineering, Dr. M.G.R Educational and Research Institute, University, Chennai, India,
*Department Automobile Engineering, Rajalakshmi Engineering College, Chennai, India,
‘AO «HCTUTYT TOIUIMB, KaTanu3a u anekTpoxumun uM. J[. B. Cokonbckoro», Anmatel, Kazaxcran,
> Ka3axcKuil HALMOHANBHBII MCCIIEI0BaTeIbCKHUIT TeXHIUecknii yauBepenteT um. K. U. CaTnaesa,
Anmartsl, KazaxcraHn,
6 WucTHTyT XNMuYeckux u ouonorndeckux texHonoruin KasHUTY um. K. U. CarnaeBa, Anmatsl, Kazaxcran

HOPMBbI BBIBPOCOB BPE/IHBIX BEHHIECTB, BBIPABATBIBAEMBIX ABTOMOBUWJISIMU,
B PASHBIX CTPAHAX MUPA

Annoranus. [To nanasim BeemupHoit opranuzanuu 3apaBooxpanenust (BO3), nouru 92% nHacenenus 3emin
JKMBET B MECTax C 3arpsA3HEHHBIM BO31yXoM. [Ipobiiema 3KOIIOrHYHOCTH aBTOMOOMIIEH BO3HHKIIA B CEPEANHE ABAI-
LATOrO BEKa, KOIJa MAIIMHBI CTAIH MACCOBBIM MPOAYKTOM. EBpomelickue CTpaHBl paHbIIE OPYTUX CTPaH Hadalld
MIPUMEHATH PA3INYHbIE IKOJIOTMYECKUE CTAHIAPThl. JKOJOTHIECKHE HOPMBI CYIIECTBYIOT B OTJIENIBHO B3STHIX CTpa-
Hax ¥ BKIFOYAIOT pa3iM4HbIe TPEOOBAHUS K CONCPIKAHHUIO BPEIHBIX BEIIECTB B BBHIXJIOIHBIX Tra3ax aBroMooumiei. I1o
BBIOPOCAM BpEIHBIX BEIIECTB M3 CTALMOHAPHBIX MCTOYHHKOB B aTMoc(epy KasaxcraH BXOOMT B TPOWKY JIHAEPOB
nocie Poccun n Yipaunsl (cpenu ctpad CHI'). YpoBeHb 3arps3HEHUs BO3AyXa 3a CUET Pa3BUTHUS POMBIIUIEHHOCTH
W TPaHCIIOPTHBIX CPEICTB YBEJIMYMBACTCS M3 rojia B TOJ B IECSATKU pa3. ABTOPaMH 3TOi cTaTbu ObLIM COOpaHbl U
CHCTEMAaTH3UPOBaHbI JIaHHbIE, OITyOJIMKOBAaHHBIE B COBPEMEHHOI JIMTepaType 00 IKOJIOTHUECKHX HOpMax BBIOPOCOB,
BbIpabaThiBaeMbIX aBTOMOOWJISIMH, B pasHbix crpaHax (EBponeiickue ctpanbl, CIIA, Snonusi, UHaus, crpaHbl
CHI). OueBugHO, 4YTO HEOOXOANMO Y)KECTOUYNTh HOPMATHBHBIE BEIOPOCHI 3aKOHOJATENBHBIM ITyTeM. O4UeHb BayKHO
CHM3HTh BHIOPOCHI OKCHJIOB a30Ta M TBEPJIBIX YACTHIL (CaXXH), TPOBECTH KauyeCTBEHHBIC UCIIBITAHUS KaTaIN3aTOPOB B
PeaNbHBIX YCIOBHSIX SKCILTyaTallii aBTOMOOWIIEH.

KioueBble €10Ba: KaTaln3aTop, BBIXJIOIHBIE Ta3bl, TPAHCIIOPTHBIE CPEACTBA, SKOJIOTMYECKHE HOPMBI, BBI-
OpocHI.
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