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DOAKTOPHI 1 BHAYEHUWA BBIbPOCOB BPE/JIHLIX BEIIIECTB B OTPABOTABIINX
I'ASAX ABTOTPAHCIIOPTA I'OPOJA BUIIKEK

Jok. Hypaan Mamamos, K-TY «MaHac»; k.m.H., doyenm Cambibanduesa [I. K., 3as. kagpedpoii «OOC u PUIIP», KI'YCTA; Maxmym
Bypan, K-TY «MaHac»; u.o. doyenm 0ok. Maxmym [ypmas, YHugepcumem I'upecyH, Typyus; XK. H. HypaaHnoea, kagpedpa «OOC u
PUIIP», KT'YCTA

Annotammsa: Ilenpto gaHHOW paboThl siBasieTcs, (akTOpbl W 3HaueHWs BBIODOCOB BpeJHBIX BeL[eCTB B OTpabOTaBIIMX Tra3ax
aBTOTpaHcropTa ropoza bumkek. ITpobsieMa oXpaHbl OKpY Karolield cpe/ibl IB/ISeTCS OJJHOM U3 Hanbosiee akTyalbHBIX, TIOCKOJBKY OT ee
pellIeHus] 3aBUCAT JKM3Hb Ha 3eMJie, 3J0POBbe U O1arococTosiHue uesioBeka. B aTMocdepe HakarMBaeTCst YTIeKUCTBIN ra3, CePHUCTBIN
aHTH/IPUZ, YMeHbIAeTCsl KOJIMUeCTBO KUc/IopoAa. OCHOBHBIMU 3arpsi3HSIFOIMMU BellleCTBAMHU TIPY SKCIUTyaTallid aBTOTPAHCIIOPTa
SIBJISIFOTCS - BBIXJIOITHBIE T'a3bl, YIIeBOJOPO/IbL, TIbUIb, albJeru/Ibl, TBEeP/ble YaCTHLIbI yIIepo/ia, CePHUCTBIN aHTUAPH].

KroueBble C/10Ba: BbIXJIOMHbIE rassl, yrjieBoAOpoJsbI, IblIb, a/ibAeTHu/ibl, TBE€PAble UaCTULIbI YIJIepoAa

ITpobGsiema oxXpaHbI OKpY’KaroIleld cpefibl SIBSIeTCS OAHOM 13 HauboJjiee aKTyasbHBIX, IOCKOBKY OT ee PeIleHUs 3aBUCAT >KU3Hb Ha
3emrie, 37I0pPOBBEe U 0JIaroCOCTOsIHUE YesioBeKa. B aTMocdepe HaKarMBaeTCs YTIEKUCTBIN Ta3, CEPHUCTLIA aHTH/PUJ], YMEHBIIIAeTCS
KOJIMYeCTBO KKUC/I0pOoda. OCHOBHBIMHU 3arpA3SHAIOLIMMHU BelleCTBaMU IIPU KCIUTyaTalJu aBTOTPAHCIIOPTA ABJIAOTCA: - BBIXJIOITHBIE I'd3bl,
YTJIEBOAOPO/bI, TIbLTb, a/ibJeru/bl, TBEP/Ible UaCTHULIbl YT/IePO/a, CEPHUCTBIN aHT AP/,

ITpu npuMeHeHUM 3TUIMPOBAHHBIX OEH3WHOB 00pa3yeTcsi TOKCUYHBbIE COeJUHEHWe CBUHIA. B paboTe mpezcTaB/ieHO JaHHBIE TI0
COCTaBy OTpabOTaBIIMX ra30B OCHOBHBIX THUTIOB JIBUTaTesiel — 0EH3MHOBOTO C MCKPOBBIM 3a)KUTaHUEM U C BOCIJIAMEHEHHEM OT CXKATHsl
(muzenst). CoctaB oTpaboTaBIIMX Ta30B aBTOMOOW/IBHBIX jABuraresieil. HeobOXoAUMO OTMETHTb, UTO B HACTOsIIee BpeMsi OCHOBHBIM
HCTOUHUKOM 3arpsi3HEeHMs BO3/lyXa SIB/ISIIOTCSl OeH3UMHOBBIe JBUraTe . TeM He MeHee CHYKeHHe TOKCUYHOCTH JTU3e/lel TakxKe SIB/ISIeTCs
akTyanbHOH 3agaueil. CoctaB OI' 3TUX [BYX THIIOB [BUTaTe/iell CYIeCTBEHHO Pa3/InuaeTCsl MPesKie BCero o KOHIEHTPALWH MPOYKTOB
HETIOJIHOTO CropaHus (OKCHJL YIJ/Iepo/ia, YIJIeBOJ0PO/IbI, Caxa).

BpeaHble BelljecTBa MpHU SKCILIyaTalluy TMOJBMXKHBIX TPAHCIIOPTHBIX CPEJCTB TMOCTYMAOT B BO3AYyX C OTPAOOTABLUIMMHU ra3aMH,
WCTIAaPEHUsIMUA M3 TOTIMBHBIX CHCTEM W TPU 3arpaBKe, a TAKXXe C KapTepHbIMU razamu. Ha BEIOPOCHI OKCH/A yrIepo/ia 3HAUMTEbHOe
BJIMSIHME OKa3biBaeT pefbed [JOpOTH U PEXKAM [JBIDKEHUS aBTOMAIWHBI, TaK, HAlpyUMep, TPH YCKODEHWH U TOPMOKEHWU B
0TpabOoTaBIIMX ra3aX yBeMUMBAETCS IIPU PABHOMEPHON CKOPOCTH aBTOMOOU/Is 60KM/u. A Tak)Ke MPUBE/EHbI 3HAUEHUsI KOHIIEHTpaLUn
OCHOBHbIX TIPUMeCeH KapOropaTOPHOIo [[BUraTe/isi TIPH Pa3/IMUHBIX PeXXUMax ero pabotsl. KoHILIEHTpalMs BeIeCTB B 3aBUCUMOCTH OT
pexxuMa paboThl KapOIOpaTOpPHOTO JBUraTe/sl. BeIOPOCHI OKCHU/IOB a30Ta MaKCUMaslbHbI ITPU OTHOLLIEHWH BO3AyX-TOI/MBO 16:1. Takum
o6pa3oM, 3HaueHus BLIODOCOB BPEAHBLIX BEIIECTB B OTPAOOTABIIMX Tra3aX aBTOTPAHCIIOPTA 3aBUCAT OT LIeJOr0 psiia (haKTOPOB:
OTHOIIIEHWS B CMeCH BO3/IyXa W TOIUIMBA, PE)KUMOB JIBYDKEHUS aBTOTPAHCIIOPTA, pPeibed M KauecTBa JOPOT, TEXHUUECKOTO COCTOSTHUS
aBTOTpaHcropTa u p. CocTae ¥ 00beMbI BLIOPOCOB 3aBUCAT TAK)XKe OT TUIIA ABUrATEIS.

BLI6pOCbI OCHOBHBIX 3arpA3HAKOINX BEIECTB 3HAUWTE/bHO HIDKE B AW3€/IbHbIX NBUTdTE/IAX. HOBTOMy MPUHATO CUMUTAThb UX 6osee
3KOJIOrM4eCKu YMCTbIMUA. O,E[HaKO An3e/IbHbIe ABUTr'dTe/IM OT/IMYAOTCA ITOBBIII€HHBIMKA BbI6pOCaMI/I CdXXH, 06p83y}OLL[I/IECH BC/1eaCTBHE
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neperpysku TOILIMBA. Caxa HacChbIllleHa KaHIepOTe€HHBbIMU YIJ/IEBOAOPOAaMHW W MHKPO3J/IEMEHTaAMH; HX BLI6pOCLI B aTMocd)epy
HeOoITy CTUMBI.

B cBs3u c TeM, uTO OTpaboTaBIIMe Ta3bl AaBTOMOOW/IEH MOCTYMAIOT B HWDKHHWK CJIOM aTMOCGephbl, a TMpOLIeCC MX pacCesHUs
3HaUMTeNbHO OT/IMYATCS OT TPoL{ecca pacCessHUsI BBICOKUX CTaljMOHapHBIX MCTOYHHMKOB, BPeZHbIE BellleCTBa HaXO/ATCS MTPAKTUUeCKH B
30He [bIXaHWsl yesioBeKka. I109TOMy aBTOMOOW/IBHBIA TPAHCIIOPT C/ieflyeT OTHECTH K KaTeropud HauOosiee OTMACHBIX MCTOYHHWKOB
3arpsi3HeHus1 aTMoc(hepHOro Bo3yxXa BOJIM3U aBTOMarucTpasiei.

OCHOBHBIMM TOKCUYHBIMU KOMITOHEHTaMH OTPEI6OTEIBH_II/IX ra3oB O€H3MHOBBIX ﬂBHFaTEHEﬁ c/j1enyeT CyuTaTb OKCHJ yrjepoja, a30Ta,
yrjieBogopoad U cCoeJuHeHre CBUHLIA.

[Mape! TormBa (CXHy) — WCTapeHye TOT/IMBA U3 TOTUIMBHBIX OAKOB, 3/IEMEHTOB CUCTEMbI TTUTAHUS IBUraTesiel 6 CTHIKOB, IUIAHTOB U
T.A. CocTaB — yreBOA0OPO/IbI TOTIMBA pa3MyHoro cocrara (15-20 %).

KapTtepHbie ra3bl — cMech ra3oB, IMPOHUKAIOIINUX Uepe3 HeTIOTHOCTH TIOPIITHEBLIX KOJIel] U3 KaMephbl CropaHusi B KapTep, W IapoB
MacJjia, HaXOZSIIMXCS B KapTepe, a 3aTeM I0Ma/jaloliiX B OKPY’KaloIlyl0 Cpezy.

BLI6pOCbI OCHOBHBIX 3drpsA3HAROIINX BeleCTB OT IepeaBHM)KHBIX MCTOYHHMKOB 3d paCCManI/IBaEMHﬁ epruoJ; XdpaKTepHu3yeTcsa
3HaUMTE/JIbHbBIM DOCTOM.

BrI0pOCHI 3arpsi3HSIIOIMX BEILeCTB B aTMOCQEPHEBIN BO3/YX OT MOTPeOIeHHOr0 aBTOTPAHCTIOPTHOTO TOTUIMBA, THIC.TOHH.

Bribpocer B atMocdepHBIii Bo3ayx OKcHaoB a3ota ¢ 2006 mo 2010rox yBemwuumuch B 1,8 pas, okcuzaa yriepoga — B 1,6 pa3sa,
HMUJIOC - B 1,6 pasa, okcuzioB cepsl — B 2,1 pasa.

YpoBeHb 3arpsisHeHust aTMocGepbl OLeHUBAeTCs TI0 BeJIMuMHe KOMIUIEKCHOTO MHZeKca 3arpsi3HeHusi aTMocdepsl (M3A), KoTophii
pacCUUTLIBAeTCsl M0 BCEM TOpofaM, Tle OCYIIeCTBJSIIOTCS MOHUTOPUHI KauecTBa atMocdepbl. 3arpsi3HeHHOCTb BO3[yXa CUHTAeTCs
OueHb BBICOKOMH, ec/i cymMapHbiii I3 A npeBsitiaeT 14; BeicoKuii — npu 14>MU3A>7; oTHOCUTeNTBEHO BbICOKOU — ripu 7>U3A>5; HU3KOU
—nipu U3A < 5. B Keiprei3ckoii Pecniy0svike oueHb BBICOKHE YPOBEHbB 3arpsi3HEHHOCTH Bo3/yxa 1o M3 A Hab/ro1aeTcst TOJIBKO B TOPOie
buikex.

B armocdepHoM Bo3[yxXe TOpOJOB ONpeAenseTcs 5 3arps3HSIONIAX BeIecTB: AWOKCHZ Cepbl, OKCHUJA W JAUOKCHA a30Ta,
tdopmanbaerus U ammuak. [Ipy orjeHKe KadecTBa aTMOC(HEPHOTO BO3/yXa YUMTHIBAKOTCSA CPeIHECYTOUHBbIe U MaKCUMajbHO Pa30BbIe
npefiesibHO JonycTuMble KoHLeHTpauuu (ITJK).

OKcuzipl a30Ta aKTUBHO pearupyeT C KMCIOPO/OM TIpH BBICOKHX TemriepaTrypax. BeIOpOCkI OKCH/I a30Ta 3aBUCHUT OT TEMITEPATypPhbl
cpeapl. UeM OoJsibllle Harpys3Ka JBUTATeNs, TEM BBIIIe TeMIlepaTypa B Kamepe CropaHusi, U COOTBETCTBEHHO YBETMUUBAETCS BBIOPOC
OKcHuZia a30Ta. Kpome Toro, Temriepatypa B 30He ropeHus (Kamepa CropaHusi) BO MHOTOM 3aBHCHUT OT COCTaBa cMecH. JJMOKCH/, cepbl —
obpa3yeTcst Bo BpeMs pab0ThI IBUraTe/Is U3 TOTIMRA, TT0JTy4aeMOoro U3 CEPHUCTON HedTH.

B ropogax Haiieif cTpaHbl ypOBeHb 3arpsi3HeHUs BO3/lyXa MpeBbIlllaeT HOPMATUBHI Tpe/le/IbHO JOMYCTUMBIX KOHLIeHTpalvil. B cBsizu
C 9TUM TIpo0JieMa CHWKEHUsI HEraTUBHOTO BO3/I€HCTBUSI aBTOTPAHCIIOPTA Ha 3/10POBbE JIIOJIEM, BO3/AYLIHBIM U BOJHBIA OacCelHbl,
PacTUTe/ILHBIN U JKUBOTHBINA MUP, TTOUBLI BeCbMa aKTyaJlbHa.

YpoBeHb 3arpsi3HEHUs BO3/[yXa BPEAHBIMH MPHUMECSIMH 3aBHCUT HE TOJIBKO OT KOJIMUECTBA BbIOPOCOB BPEHBIX BEIECTB, HO U B
OosibIlIeli CTereHW OT YCJIOBUM paccenBaHWs TipuMeceii B arMocdepe. Ilpu orpefiesieHHBIX MeTEOPOJIOTHUECKUX YCIOBHSX
KOHLIEHTPALIMH MTpUMeceii B BO3/IyXe YBEJUUMBAIOTCS U MOTYT JOCTUTATh OTIaCHBIX 3HAUeHUH.

K ocHOBHBIM 3arpsA3HAI0IHUM KOMIIOHEHTAM B OTpa6OTaBLL[I/IX rasax aBTOMOOW/Iell OTHOCSTCS: OKCH/[, yrjiepoja, yrjieBoA0po/ibl,
OKCH/[bI 430T4, CephI.

HaunGobliee KoMMuecTBO BEIOPOCOB OKCHZA YIJIepo/ia U YT/IeBOJ0PO/IOB TIOCTyTaeT B aTMOC(hepy TPH MasibIX CKOPOCTSIX JBYKEHUS
aBTOMOOWU/IsL. TIpU JoCTKeHUU cKopocTH 40 KM/uac BLIOPOCHI YT/IEBOIOPOZOB MPAKTUUECKH He MEHSIIOTCs. BhIOpOCKI OKCHIa yIiepo/ia
TMOCTeTIEHHO TIOHIKAIOTCS C YBeJTMYeHUEM CKOPOCTH JIBIDKeHHs. MUHUMabHOe KOJTMUeCTBO OKHC/IOB a30Ta aBTOMOOW/IL BEIOpackIBaeT
rpu ckopocty 60-70 km/4ac.

HavmeHblilee KOMYeCTBO OKCH/A YT/I€PO/a, YI/IEBOJOPO/OB U OKHC/OB a30Ta BhIOpAChIBATCS aBTOMOOW/ISIMHU TIPU TeMIlepaType
okpyxatotreii cpezabl 20 C. C yBe/MueHreM TeMIepaTypbl YCHINBAIOTCS TIPOLIECCHI UCTIApeHHs TOTUINBA, UTO TIPUBOAUT K yBeTMYeHUT0
KOHLIeHTpaLH BpeAHbIX BemlecTB B OI' aBTromobusis. [Ipy yMeHbIIeHUH TeMIIepaTyphl OKPY’Karoleil Cpe/ibl YBEJUUHUBAETCS BpPeMsi
TporpeBa /IBUTaTeJIsl, UYTO TIPUBOJNT K YBEJMUEHHIO KOHI|eHTPAaL[|ii BpeAHbIX BeirlecTB B OI' aBTOMOOMIS.

3HauMTEeHEHOMY YMEHBLIEHHMIO 3arpsisHeHWsi BO37yXa BbIOpOCAMM aBTOTPAHCIIOPTA CHOCOOCTBYeT TNpaBW/IbHAs OpraHU3ariys
JBIDKeHHsI TPAHCIIOPTa Ha y/IMLaX TOPOJOB: MPU 0e30CTaHOBOYHOM TIpoe3jie («3esieHasi BOJIHA», Pa3Bsi3Ka Ha Pa3HBIX YPOBHSIX) BEIOPOCHI
OKCHJIa yTJlepoJia ¥ yI/1eBO0pO/I0B Ha TlepeKpecTax CHIDKATCS B HECKOJIBKO pas.

Heobxo¥Mo 4eTKO perynMpoBaTh CKOPOCTb JBYDKEHHs MO yauram. Haubonblliee KOMMYeCTBO BLIODOCOB OKCHMZA YIIepoJa U
YT7IeBO/IOPOZOB TIOCTYTIAeT B aTMOC(hepy NPH MasIbIX CKOPOCTSIX /IBH)KEHHS aBTOMOOUJIS.

BbIBO/IbI

OcHOBHbIe BBIOPOCHI 3arpsi3HSIFOIIMX BEIL[ECTB OT TEPeJBMKHBIX WCTOYHUKOB pPacCUMTaHbl B COOTBETCTBUU C DPYKOBOSAIIMMHU
ykazanusimu MI'OUK. VicxoaHbIMU IaHHBIMU JI/1s pacdeTa rnociaykunu fgaHible HCK o nmotpe6sieHnto 6eH3WHA U TU3€/IbHOTO TOTUIUBA
TI0 CTaThsIM «Ha paboTy TpaHCIIOpTa (BK/IOUAs OTHYCK HACeJIeHHI0)» U «Ha KOMMYHA/IbHbIE U KYJIbTYPHO-OBITOBBIE U TTPOUME HYXKIbD»
3a 2006 — 2010 roapl.

B pe3sy/nbTaTax pacueToB He yuTeHbl 00BEMbI He/lerajbHO BBO3UMOIO TOTIMBA, @ TAK)Ke TOIJIMBA, TIPOU3BEZIEHHOTO Ha TEPPHUTOPHU
pecry0/IMKY MmyTeM [00aB/IeHUs] CHHTETUUECKUX TIPUCA/OK, TIOBBIIIAIOIINX
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OKTaHOBOe uuc/o OeH3uHa. IIpu pacueTe BHIOPOCOB HEMETAHOBBIX JIETYUMX OPraHUYeCKUX COeJVHEHWH CYMMHPOBaHbI BHIODOCHI
MPY CKUTAHWY Y TIPY UCTIapeHUH TOTUIMBA B TIPOLiecce UCIOo/b30BaHus. [1o 3kcrepTHOH ojeHKe 6osee 80 % OCHOBHBIX 3arpsi3HSFOLUX
BEIIeCTB TOCTyTMaeT B aTMOC(epHBI BO34yX OT MepeABWKHbIX HCTOUYHUKOB. Haubosbliee KosmuecTBo BbIOpocoB B 2010 ropgy
TIPUXOZUTCS Ha OKcHJ, yriepoza (75,9 %), Ha HeMeTaHOBBIe JieTyure opraHudeckue coeauHeHus (14,3 %), okcuabl a3ota (8,4 %) u
okcup cepbl (1,4 %). BbIOpOChl OCHOBHBIX 3arpsi3HSIFOIIUX BEIECTB OT TEPeJBMIKHBIX HMCTOUHMKOB 3a PACCMAaTpPUBAEMBIM MepUo[
XapaKTepU3YITCS 3HAUMTeIbHBIM POCTOM. BEIOpOCHI B aTMOChepHbIH BO3AyX OKCHZOB a3ota ¢ 2006 mo 2010 roa yBeauuuivch B 1,8
pas, okcuja yriepoga — B 1,6 paza, HMJIOC — B 1,6 pa3a, okcuzioB cepbl — B 2,1 pa3a.
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FACTORS AND VALUES OF HARMFUL SUBSTANCE EMISSIONS IN THE EXHAUST
GASES OF MOTOR VEHICLES IN BISHKEK

Nurlan Mamatov, Kyrgyz-Turkish Manas University; D. K. Satybaldieva, Head of the Department of Environmental Protection and
Rational Use of Natural Resources, KGUSTA; Mahmut Vural, Kyrgyz-Turkish Manas University; Mahmut Durmaz, Giresun University,
Tiirkiye; Zh. N. Nurlanova, Department of Environmental Protection and Rational Use of Natural Resources, KGUSTA

Abstract: The aim of this work is to examine the factors and values of harmful substance emissions in the exhaust gases of motor
vehicles in the city of Bishkek. Environmental protection is one of the most pressing problems, since life on Earth and human health and
well-being depend on its solution. Carbon dioxide and sulphur dioxide are accumulating in the atmosphere, and the amount of oxygen is
decreasing. The main pollutants generated by the operation of motor vehicles are exhaust gases, hydrocarbons, dust, aldehydes, solid
carbon particles and sulphur dioxide.

Keywords: exhaust gases, hydrocarbons, dust, aldehydes, solid carbon particles

Environmental protection is one of the most pressing problems, since life on Earth and human health and well-being depend on its
solution. Carbon dioxide and sulphur dioxide are accumulating in the atmosphere, and the amount of oxygen is decreasing. The main
pollutants generated by the operation of motor vehicles are exhaust gases, hydrocarbons, dust, aldehydes, solid carbon particles and
sulphur dioxide.

The use of leaded petrol produces toxic lead compounds. The paper presents data on the composition of the exhaust gases of the main
engine types: petrol engines with spark ignition and compression-ignition (diesel) engines. The composition of automobile engine
exhaust gases. It should be noted that petrol engines are currently the main source of air pollution. Nevertheless, reducing the toxicity of
diesel engines is also an important task. The exhaust gas composition of these two engine types differs substantially, above all in the
concentration of products of incomplete combustion (carbon monoxide, hydrocarbons, soot).

Harmful substances from the operation of mobile transport sources enter the air with exhaust gases, with evaporation from fuel
systems and during refuelling, and with crankcase gases. Carbon monoxide emissions are strongly influenced by road relief and by the
vehicle's driving mode; for example, during acceleration and braking the level in the exhaust gases rises compared with driving at a
steady speed of 60 km/h. The concentrations of the main pollutants of a carburettor engine under its various operating modes are also
given, since the concentration of substances depends on the operating mode of the carburettor engine. Nitrogen oxide emissions are at
their maximum at an air—fuel ratio of 16:1. Thus, the values of harmful substance emissions in vehicle exhaust gases depend on a whole
range of factors: the air—fuel ratio of the mixture, the driving modes of vehicles, the relief and quality of roads, the technical condition of
vehicles, and others. The composition and volume of emissions also depend on the engine type.

Emissions of the main pollutants are considerably lower in diesel engines, which is why they are generally regarded as more
environmentally clean. However, diesel engines are characterised by higher soot emissions, which form as a result of
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fuel overloading. Soot is saturated with carcinogenic hydrocarbons and trace elements; its release into the atmosphere is
unacceptable.

Because vehicle exhaust gases enter the lower layer of the atmosphere, and their dispersion differs considerably from the dispersion
of emissions from tall stationary sources, the harmful substances remain practically within the human breathing zone. For this reason,
road transport should be classed among the most dangerous sources of air pollution near major roads.

The main toxic components of petrol-engine exhaust gases are carbon monoxide, nitrogen oxides, hydrocarbons and lead
compounds.

Fuel vapours (CXH ) are fuel evaporating from fuel tanks and from elements of the engine fuel-supply system (joints, hoses, etc.).
Composition: fuel hydrocarbons of various composition (15-20 %).

Crankcase gases are a mixture of gases that leak from the combustion chamber into the crankcase through gaps in the piston rings,
together with oil vapours present in the crankcase, which then enter the environment.

Emissions of the main pollutants from mobile sources grew considerably over the period under review.
Emissions of pollutants into the atmosphere from motor fuel consumed, thousand tonnes.

From 2006 to 2010, emissions into the atmosphere increased 1.8-fold for nitrogen oxides, 1.6-fold for carbon monoxide, 1.6-fold for
NMVOCs and 2.1-fold for sulphur oxides.

The level of atmospheric pollution is assessed using the composite Air Pollution Index (API), which is calculated for all cities where
air quality is monitored. Air pollution is considered very high if the total API exceeds 14; high at 14 > API > 7; relatively high at 7 > API
> 5; and low at API < 5. In the Kyrgyz Republic, a very high level of air pollution by the API is observed only in the city of Bishkek.

Five pollutants are measured in urban air: sulphur dioxide, nitrogen oxide and nitrogen dioxide, formaldehyde and ammonia. Air
quality assessment takes into account the daily average and maximum one-time maximum permissible concentrations (MPCs).

Nitrogen oxides react actively with oxygen at high temperatures. Nitrogen oxide emissions depend on the ambient temperature. The
greater the engine load, the higher the temperature in the combustion chamber and, accordingly, the greater the nitrogen oxide emissions.
In addition, the temperature in the combustion zone (combustion chamber) depends largely on the composition of the mixture. Sulphur
dioxide forms during engine operation from fuel produced from sulphurous crude oil.

In the cities of our country, air pollution levels exceed the maximum permissible concentration standards. The problem of reducing
the negative impact of motor vehicles on human health, on air and water basins, on flora and fauna, and on soils is therefore highly
relevant.

The level of air pollution by harmful substances depends not only on the amount of harmful emissions but, to a greater extent, on the
conditions for dispersing pollutants in the atmosphere. Under certain meteorological conditions, pollutant concentrations in the air rise
and may reach dangerous levels.

The main pollutants in vehicle exhaust gases are carbon monoxide, hydrocarbons, nitrogen oxides and sulphur oxides.
The largest amounts of carbon monoxide and hydrocarbons enter the atmosphere at low vehicle speeds. Once a speed of 40 km/h is

reached, hydrocarbon emissions remain practically unchanged. Carbon monoxide emissions gradually decrease as speed increases. A
vehicle emits the smallest amount of nitrogen oxides at speeds of 60—70 km/h.

Vehicles emit the smallest amounts of carbon monoxide, hydrocarbons and nitrogen oxides at an ambient temperature of 20 °C. As
temperature rises, fuel evaporation intensifies, which increases the concentration of harmful substances in vehicle exhaust. As ambient
temperature falls, engine warm-up time increases, which also raises the concentration of harmful substances in vehicle exhaust.

Proper organisation of traffic on city streets contributes considerably to reducing air pollution from vehicle emissions: with non-stop
traffic flow (a "green wave", grade-separated interchanges), emissions of carbon monoxide and hydrocarbons at intersections fall
several-fold.

Traffic speed on streets must be strictly regulated. The largest amounts of carbon monoxide and hydrocarbons enter the atmosphere at
low vehicle speeds.

CONCLUSIONS

The main pollutant emissions from mobile sources were calculated in accordance with the IPCC guidelines. The input data for the
calculation were National Statistical Committee data on petrol and diesel fuel consumption under the items "transport operation
(including sales to the population)" and "municipal, cultural, household and other needs" for 2006-2010.

The calculations do not include volumes of illegally imported fuel, nor fuel produced within the republic by adding synthetic
additives that raise
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the octane number of petrol. In calculating emissions of non-methane volatile organic compounds, emissions from combustion and
from fuel evaporation during use were summed. According to expert estimates, more than 80 % of the main pollutants enter the
atmosphere from mobile sources. In 2010, the largest share of emissions was carbon monoxide (75.9 %), followed by non-methane
volatile organic compounds (14.3 %), nitrogen oxides (8.4 %) and sulphur oxide (1.4 %). Emissions of the main pollutants from mobile
sources grew considerably over the period under review. From 2006 to 2010, emissions into the atmosphere increased 1.8-fold for
nitrogen oxides, 1.6-fold for carbon monoxide, 1.6-fold for NMVOCs and 2.1-fold for sulphur oxides.
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