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AHAJII3 BUKUIIB ITAPHUKOBUX I'A3IB Y ATMOC®EPHE IIOBITPA
OB'€EKTAMHU HA®TOI'A30BOI'O KOMIIVIEKCY

Ha miznpueMmcrBa HadTOra3oBOro KOMIUIEKCY MPUIIAAc 3HAYHA KUIBKICTh BHUKHJIB ITAPHUKOBHUX
raszis. I'0JIOBHUM 3aBIaHHAM €KOJOTIYHOI MOJITHKH MiAIIPHEMCTB HadTOra3oBol raiysi € 3ade3neyeHHs
edbexkTuBHOrO (OYHKIIOHYBAHHS, 1[0 BKJIIOYAE B ceOe 1 3MEHIIEHHS EKOJIOTIYHUX PU3MKIB Y IIPOLEC]
BUPOOHNYOI IisIbHOCTI. BupimenHs mpo0ieM, 10 OB’ si3aHl 3 0XOPOHOK HABKOJIUIIHBOTO CEPEIOBHUINA
Ta MOKPAIEHHS SKOCTI HMOro COLIaJIbHOI CKJIAXO0BOI, 3aBXIU € aKTVaJbHUM. AKTVaJIbHICTb IOJATAE V
3MEHIIEHH] TEXHOINEHHOI0 HAaBaHTAXXEHHSA Ha NOBKULIA IMIAIIPUEMCTBAMHU HAMOTOra3oBOro KOMILIEKCY.
MeToro poOOTH € aHajli3 BUKUIIB IAPDHUKOBUX ra3iB v arMochepHe MOBITPS CTAlllOHADHUMHU JHKEPEIaMHU.
V mporeci DOCHIDKEHb BUPIIIYBAIMCA TAaKl 3a1adi. MOJIEIIOBAHHS IIPOLECY DO3CIIOBAHHS MMAPHUKOBOIO
razy B arMocdepHe MOBITpS IPH BUKHAI 31 CTAllOHApDHOIO JDKEpENa, aHall3 3MIHM KOHIEHTpaLii
IIAapHUKOBOrO Tra3y B IIOBITPI Ta MOXJIMBICTH BIUIMBY Ha 340POB A OOCIYrOBYVIOYOI'O IIEPCOHAIY.
OO0’ €eKTOM HOCIIIKEHHS € MAIIPUEMCTBO HahTOra30BOro KOMIUIEKCY, IIPEAMETOM JOCIIIKEHHS — OLIIHKA
BUKH/IIB IApHUKOBUX Ta3iB y aTMOC(hEPHE MOBITPS CTAlIOHAPHUMHU JHKEPETAMU.

OO6rpyHTOBaHO BHOIP TIOKCHAY BVYIJEHIO JUIS TPOBSIACHHS JOCHIIKEHb. Po3paxoBaHO
KOHIIEHTpaLil BUKHUAIB MIOKCHUIY BYIJIELIO CTAlIOHAPDHHUMH [KEPEIaMHU 3 BHKOPHCTAHHSIM EMIIIPUYHO-
cratuctuuHol Moxaenl layca. VYIOCKOHAJEHO 3aJIEXKHICTh JUII BH3HAYEHHS BIPTYAJIBHOI BUCOTHU
CTAlllOHAPHUX JDKEPENl. 3MOIEIHLOBAHO IIPOLIEC PO3CIIOBAHHS IOKCHUOY BYIJIEIIO MPH BHKHII 3
CTAlllOHAPHUX JUKEPEN, 10 AACTh 3MOI'Y BU3HAYUTH 3MIHY KOHIIEHTpALl ra3y B arMocthepHOMY MHOBITPI
Ha TepuTOPIli 00’ €KTa Ta MOXKIMBICTH BIUIMBY Ha IepcoHan. [liATBEpMKEHO, IO 3MiHA KOHIIEHTpAIUl
BUKHY JIOKCHUIY BVYIVIELIIO, 3aJIEKUTHh BiJ BHUCOTH JDKEpela. I3 3MEHIIEHHSM BHUCOTH CTAlllOHApHOTO
JDKepeia KOHIIEHTpAIlia rasy B arMochepHOMY MHOBITPi 30UIbIIVETHCS, Ha Bigctadi 500M Bix mxepen
KOHIICHTpAIlis Ta3y B MOBITPI BIAMOBiAa€ HOPMaTbHOMY (hOHOBOMY 3HAYCHHIO. 32 HOPMAJTbHUX (POHOBHUX
3HA4YEHb NIOKCUAY BYIJIEII0 BUKUIN MIAIPUEMCTBA HE HECYTH 3arPO3U 310DOB'IO IIEPCOHAY.

KaruoBi cjoBa: ioKkcHn BYTJICIIO, KOHIICHTpAIis, MOICITIOBAHHS, CKOJIOTIYHA IIOJITHKA,
CTaLliOHApHI JKepena.

IlocTanoBka mnpoOaeMu. AHaJi3 aocimxkeHb 1 myOJikamiii. 3HauHa KUIBKICTh BUKHIIB
MAapHUKOBUX Ta3iB MPUMAJIAE HA MiIPUEMCTBA HAQTOTa30BOT0 KOMILICKCY. 3 METOI CKOPOUYCHHSI 00CATIB
X BUKHUIIB, 3TiIHO 3 KOMIUIEKCHMM [T1aHoM npupomooxoponuux 3axoniB Hadroraszy na 2015-20200kw,
Ha mignpueMcTBax I'pynu Hadroras 3pilicHio0TECs Taki 3axoau [1]:

— iHBEeHTapH3aIlisl CTallilOHAPHUX JHKEPET BUKU/IIB,;

— ONTUMI3aIlisl TEXHOJOTIYHUX PEKUMIB O0JIaTHAHHS, IO MPAIIOE Ha BYTJICBOHEBOMY IajHBi, Ta
HoTo MOJIepHi3aris;

— BHABJICHHS MOOIUNIBHMMH J1a0OpaTopisiMM BUTOKIB i3 3amipHOi apMaTypu Ta iX YCyHEHHS 3a
JIOTIOMOT'O0 Cy4acHOTO 00JIaTHaHHS Ta BUCOKOS()EKTHBHUX VIIUTLHIOIOUUX MaTepiaiB;

— PEMOHTHO-HAJIar0/[KyBaJIbHI pOOOTH TEXHOJIOTTYHOTO 00JIaTHAHHSI,

— 3aMiHa pe3epByapiB i3 CTAIlIOHAPHOIO IMOKPIBJIICIO Ha OUTBII CyJacHI Y TEXHOJIOTIYHOMY IIIaHi
pe3epByapH i3 IJIaBar0vok0 MOKPIBIIEIO;

— BUKOPHCTaHHS PEXKUMIB IEpeKavyyBaHHS Ta CKCIUTyaTaiii pe3epByapiB, sKi 3a0e3nedyroTh
HalMeHIIi 00CITH BUKHUIB 3a0pyAHIOIOUNX PEIOBHH.

Hespakatoun Ha MPOBENEHHS ONTHMI3allii CTPYKTYPH CHEPIeTUYHOTO CEKTOpa HaIliOHATBHOL
CKOHOMIKH IIIJISXOM 30UTbIIEHHS OOCSATY BHKOPHUCTAHHS CHEPreTHYHUX JDKEPEN i3 HHU3BKUM piBHEM
BUKHIIB 1BoOKHUCY Byrieiio Ha 10 % mo 2015poky i Ha 20 % o 2020 poky, a Takox 3a0e3MeYeHHs
CKOpOYEHHS 00CATY BUKHU/IIB TAPHUKOBUX Ta3iB BiITOBITHO 10 3aKIApPOBAHUX YKPaATHOIO MiXKHAPOIHUX
3000B’ si3aHb y paMkax Kiorcekoro mpotokony a0 PamkoBoi konBeHiii Opranizanii O0' eqnannx Hamiit
PO 3MiHy KIIiMaTy, po0jieMa He BTpaTwia akTyaabHOCTI [2].

KinpkicTh BUKHIIIB TTAPHUKOBUX Ta3iB y aTMocdepHe MoBiTps Ha mianpueMmctBax I'pymu Hadroras
30inbLIyeThCsl. Bukunm napHukoBux rasiB ckinaganu 5646 Tuc. T CO; o y 2016 poni, a B 2019 pomi -
7402,6trc. T CO; o5 3 HUX BUKUAN y aTMOC(epHe TOBITps Aiokcuay Byriemio y 2019pomi cranoBuiIn
5957,3ruc. T (mms mopiBusHHs 3a 2016pik — 4744.5ruc. 1). 3aransHui 00CAT BUKHIIB TAPHUKOBUX T'a3iB
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y 2019 poui Ha miampueMcTBaX HaTOTa30BOro KOMIUlEKCy 30inpmmBcs Ha 23,7% mopiBHsaHo 3 2016
pokoM (36inbrenns BigHocHo 2018poky cranoButs 1%). HaiibinbIa qacTKa BUKH/IIB TAPHUKOBHX Ta3iB
Oyna 3rerepoBana Ykprpancrazom (60,7%)i YkprassunoOysanusam (30,1%) [1, 3].

BrpoBamkeHHs 3axolliB II0J0 CKOPOYCHHS BUKHIIB B aTMoc(epy Ta peaizaiis mporpam 3
eHeproe()eKTUBHOCTI MiHIMI3yEe BIUIUB MIiANPUEMCTB HA(TOTa30BOTO KOMIDIEKCY Ha JOBKIJUIS.
Exomnoriuna 6e3mneka 00’ €KTiB Ha()TOra30BOr0 KOMILICKCY — I Oe3MevHe sl JOBKULISI (DYHKIIIOHYBaHHS
Oyxap-sikoro 00’ €kTa, 3 OJHOro OOKY, i BiACYTHICTh MIKiIJIMBOTO BIUIMBY OTOYYIOUOTO CEPEIOBHINA Ha
00’exT, 3 iHmoro. Cmix BiAMITUTH, IO piBeHb HeOe3nmekw Ha(TOTa30BOTO 00’ €KTa JUIS JOBKILISA 1
3I0POB’ I JTIOJUHU MOKE OYTH Pi3HUM — BiJl HAfHE3HAYHIIIIOTO BiAXWICHHS BiJl HOPMH 0 KPUTHYHOTO i
HaBiTh KatacTpodiunoro [2].

OTxe, TONOBHMM 3aBJaHHSIM €KOJIOTIYHOI IONITHKM MiANPUEMCTB HaTOTa30BOi ramysi €
3a0e3neyeHHs €PEKTUBHOTO (DYHKIIIOHYBAHHS, 110 BKIIIOYA€E B ceO€ 1 3MEHILICHHS €KOJIOTTYHMX PHU3UKIB Y
Tporieci BUPOOHUYO1 TisSUTBHOCTI.

Tomy BupileHHsI poOIieM, IO OB’ s3aHi 3 OXOPOHOI0 HABKOJIMIIHBOTO CEPEOBHUINA, € 3aBXKIU
aKTyalbHUM.

[IpoGneMu mOCTIIPKEHHSI BUKHIIIB 3a0pYAHIOIOUHMX PEYOBHH Ta MAPHUKOBHX TrasiB y arMocdepHe
HOBITPS. BUCBITICHO y HayKoBuX mpausx [4-6]. OuiHroBaHHS (DaKTHYHUX BUKHIIB i3 CTaliOHAPHHX
JOKEpen 3a JaHUMHU CIIOCTEPESIKEHb Y 30HI po3citoBaHHs HaBeaeHO y [7]. Haykogi mpari [8, 9] mpucssaueni
JOCITI/DKEHHIO €KOJIOTIYHUX O0COOIMBOCTEH TEPHUTOpIi HABKOJIO JDKEpen 3a0pyaHEHHs 1 aHaji3y BIUIMBY
BUKH/IIB Ha JOBKULISA Ta 310POB'S JIOIUHU. MOJIeTI0OBaHHS eMicii TapHUKOBHX ra3iB BigoOpaxeno y [10].
VY HaykoBux po3poOkax [11-13] HaBOAATBCS BIIOMOCTI TPO MOAENI JUIA OIHCY PO3CIIOBAHHS
3a0pyIHIOIOYMX PEYOBHH Ta MAPHUKOBHX ra3iB B aTMOC(EPHOMY MOBITPI Ta AAIOThCS PEKOMEHIALIT 11010
iX MpaKTHYHOTO BUKOPHCTAHHS I Yac MOCIIOBAaHHS PI3HUX TIpoleciB y atmocdepi. 3 aHamizy
JiTepaTypHUX JDKepes, MPUCBAYEHHUX NpolieMaM BUKWAIB 3a0pyJHIOIOUHX PEYOBHH BUILIMBAE, IO
HEOOXITHO MPOBECTH KOMIUICKCHUH aHaIi3 BUKHIIB IMAPHUKOBHUX T'a3iB, OCKIJIHKH MUTAHHS X BUKHIIB
CTaIllOHAPHUMH JKEpETIaMi TTOTpeOye OUTBII JETATBEHOTO JOCTiHKCHHS.

Mera pocaizkeHb. MeTolo poOOTH € aHai3 BUKUIIB MapHUKOBHUX Ta3iB y aTMoc(epHe MOBITps
CTalliOHAPHUMHU JpKEperIaMu. Y MpoLeci JOCHiHKeHb BUPIIyBaIuCs Taki 3aJadi:

- MOJICIIIOBaHHS MPOILIECY PO3CIIOBaHHS MapHUKOBOIO ra3dy B aTMOC(EpHE MOBITPS MPU BUKHII 3i
CTaIliOHApHOTO JKepera;

- aHaJi3 3MiHM KOHLEHTpauii MapHUKOBOTO Ta3y B TMOBITPi Ta MOXJIMBICTH BIUIMBY Ha 3I0pPOB’ s
00CITyTOBYIOYOTO ITEPCOHAITY .

00’ eKTOM JIOCIIPKEHHS € IMiAIPUEMCTBO HAPTOra30BOro KOMILIEKCY, MIPEAMETOM JOCITIIKCHHS —
OLIIHKA BUKH/IIB TAPHUKOBHUX Ta3iB y aTMOC(EpHE MOBITPS CTalliOHAPHUMH HKEPETaMU.

Marepiaaun Ta Metoau gociimkenb. OLUiHKa BUKUIIB MTapPHUKOBUX Ta3iB y atMochepHe MOBITps
MPOBEICHA Ha TPUKIAII OTHOTO 3 MiANPUEMCTB HA(TOTa30BOro KOMIUIEKCY. [l BHUpimieHHs 3amad,
MOCTaBJICHHUX Y MPOLECi JOCHTIKEHHsI, HEMa€ MOTPeOH MPUB’ I3yBATUCS JO KOHKPETHOTO MiAPHEMCTBA.

VY pesynbTaTi AiSUIBHOCTI MiANpUEMCTB OynO CIPUYMHEHO BUKUAW TAaKUX MAPHUKOBUX ras3iB y
aTMoc(epHe TMOBITPS: MIOKCHAY BYITIEIIO, METaHy Ta okcuay a3ory [3]. Jlus oOrpyHTyBaHHS BHOOpY
MAapHUKOBOTO Ta3y, IO CTaHE MPEAMETOM MOCIIKECHHS, IMOOYI0BAaHO AiarpaMy BUKHIIB MapHUKOBUX
ra3iB y armocepHe moBiTps mianpueMcrBamu HadrorasoBoro komruiekcy y 2019 poui (puc. 1) [1].
IMorentian rmobamsroro noremtinus (I1I'TI), o BU3HaYa€E CTYIiH BIUIUBY Pi3HUX MApHUKOBHMX Ta3iB Ha
ryo0aabHe MOTEIUTIHHS, OUIBIIOCTI MapHuKoBUX rasiB nepepuirye [T CO,, III'TI sikoro, Sk eTaToHHOrO
razy, piBauii 1. OCKIIbKM OCHOBHY 4YacTHMHY BHKHAIB 3 ypaxyBanHsam [I['TI (80%) ckimamae miokcun
Byriuemnto (puc. 1), To HoUiIbHUM OyJie MpoaHali3yBaTH caMe HOTro BILIMB Ha JOBKIILISA.

Jns mpoBeicHHs aHalli3y BHKHJIB JIOKCHIY BYIJICLIO Yy aTMoc(epHe IMOBITPS CTalliOHAPHUMU
JDKepellaMi BHOpaHO MOJIeNb pO3CiloBaHHS 3a0pyaHioroumx peudoBuH [ayca (1), ska e oxHiewo i3
HaWOUIBII MOMIMPEHHX Y CBITi [11].

MopentoBaHHs IPOIIECy PO3CIFOBAaHHS JIOKCUAY BYTJIEII0 BUKOHaHO y cepenopuini MATLAB.

Bukiiax ocHoBHoro marepiauy. /st OIIHKH BUKH/IIB JIOKCHIY BYIJICIFO Y aTMOC(EpHE HOBITPS
NPOBEIEHO PO3PaxyHKH 3a MaKCUMaJbHOTO HOro pIYHOIO BHUKMAY HA OJHOMY 3 HadTOrazoBux
MIATPUEMCTB Ta TOBUIRHOTO 3HAYCHHS IMapaMeTpiB pkepen 3abpyaneHHs. lle macTh 3MOry OIIHUTH
XapakTep BHKHUAIB y arMocepHe IOBITPSA 3a MaKCHUMalbHOI IHTEHCHBHOCTI BHUKHIIB Ta BYaCHO
3aCTOCOBYBAaTH 3aXO0/H 100 3MEHILIEHHS iX BIUIMBY Ha TOBKIJUIS.
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Puc. 1. Po3noaiji BUKHIiB MAPHUKOBHUX ra3iB (a —3a aOCOMOTHUM 3HAYEHHSM, THC. T; 0 —3
ypaxysantsam I1I'TI, Tuc. T CO; -ekB)

XapakTtep po3CitOBaHHs AIOKCUIY BYTJICIIO BU3HAYCHO 32 Takor (opmysioro [14]:

2

_ M y
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ne C — KOHICHTpallis y JesKii To4ili 3 KoopJuHaTaMu X, Y, Z,r/M 3 M —wmacosa BUTpara BUKHAY, r/c; H
— e(eKTHBHA BHCOTa JpKepena, M (BHCOTa BIpTyalbHOTO JpKepena); U — cepelHs IMIBUAKICTh BITPY Ha

BHCOTI BIpTyaJbHOTO JDKEpesia BHKHUIIB, M/c, O y — CTaHIapTHe BIIXWJICHHSI PO3CIFOBaHHS IO

TOpH30HTANi, M; J, — CTaHIApTHE BIIXWICHHs PO3CIIOBAHHA IO BEPTHKai, M; Y — OOKOBE BiAXMIICHHS

BiJ oci akeny, M.
EdexruBna BricoTa [pKeperna (BHCOTa BipTyaJbHOTO [KEPEIa):

H = h+Ah, )

ne h —reomerpuuna Bucora jkepena BUKHAiB, M; AN — noyaTkoBuil migiHoM CTpyMEHS.

3 MeTo YIOCKOHAIICHHS 3aJIC)KHOCTI JUIsl BU3HAUCHHS €(EKTHBHOI BHCOTH CTaI[lOHAPHOTO
mokepena [15], HaMu 3anpONIOHOBAHO BPaXxOBYBATH 3aMiCTh MPU3EMHOI IBUAKOCTI BITPY HMIBUAKICTH BITPY
Ha BHCOTI BipTyaJIbHOTO JDKEpea.

[MouatkoBuii miiioM CTpyMEHS:

_37v  169[Q0T -T,)
u T, W®

Je V — IBHIKICTh BHXOMY a3y 3 JKepena BUKHIIB, M/c; I — pajiyc THpia /pKepena BUKHIIB, M; U —
cepenHsl MBHUIKICTh BITPY HAa BHUCOTI BIPTYaJbHOTO JpKepelia BUKHIIB, M/C; § — NPUCKOPEHHS BiJILHOTO
naminms, M2/c; Q —o06'eMua BuTpata, M/c; T —Temmepatypa rasy, °C; Ta— TeMreparypa HABKOTHIIHEOTO
cepenopua, °C.

[IBuakicTh BiTpy Ha eh)eKTUBHIN BUCOTI JKepena BUKUIB [7]:

Ah : )
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h)"
u=u, 2] (4)
ne h — reomerpuyHa BucoTa JpKepena BUKHUIIB, M; U; — MPU3eMHA MIBUAKICThH BITPY, M/C; Z; — BUCOTa
3aMipy TPHU3EMHOI IIBUAKOCTI BITPY, M; p — TOMNPABOYHUN KOEOIIi€HT, 3aJeKHUTh BiJ CTaOIIBLHOCTI
atMocgepu [11]

OpauM 3 HaWOUTBII ICTOTHUX YWHHHKIB, [0 BIUIMBAIOTh NMPAKTUYHO HA BCI TMPOIECH, SKi
00yMOBJIIOIOTh IOIIMPEHHSA PEUOBHH 31 CTAIllOHAPHUX JKeped Yy aTMoc(epHOMY IOBITpPi, € CTIHKICTh
atMocepu. Ilig crifikicTIo aTMocdepr po3yMieThes 11 3MaTHICTh MEPEIIKOHKATH BEPTUKAIBHUM PyXam
rasiB. Ilix gac ouiHIOBaHHSA pO3CiIOBaHHS ra3iB 3a3BHYail BUOMPAIOTh TAaKUH KiIac CTIHKOCTI, SIKWUH Aae
HAWTIpIIl XapaKTePUCTHKH 3 TOYKU 30py 3a0pymHeHHs atMmocdepu. TakuM € Kiac CTaOUIBHOCTI
atMocdepu «A» [15].

PosrnsiHemMo xapakTep po3moAily HiOKCHAY BYTJIELIO NMPH KJIaci cTabiIbHOCTI atMochepu «A».

I[J'IH MPAKTUYHOTO BUKOPUCTAHHA HABCIACHUX piBH}IHB HeO6XiI[HO 3HaTHU BCIIMYMHU Uy’ 02' 3HaYCHHS

0, , U, BU3HAYAIOTh 3a JlarpaMaMH, OTPUMAHUMH CKCIICPUMEHTAIBHO [11].

[l mpoBeieHHS pO3paxyHKIB BUKOPHUCTOBYBAJIKMCS TaKi JaHi: BUCOTa JpKepes BUKuay 5w, 10M,
15wm; miamerp 0,5M; macoBa BuTpara Bukuay 6 r/c; mBHAKiCTE Buxomy rasziB 10m/c, TemmepaTypa rasis
450%C; xiac cTabibHOCTI aTMochepr «A»; Mpu3eMHa MBUIKICTB BiTpy 1,5M/c.

Po3paxoBaHo KoHIeHTpalito npu z=H, z=2m ta z=50M mns edexkruBHUX BUucoT mxepen H=9,3m,
14 M 1a 18,9Mm.

3MozenboBaHi MPOLECH PO3CIIOBaHHS OKCHIY BYTJIEIIO B aTMoc(epHE MOBITPs MiJ 4ac BUKUAY 3
CTaI[lOHAPHOTO JKepesa 3a0pyIHeHHs HaBeIeHO Ha puc. (2-4).

Ha puc. 2 HaBeeHO XapakTep 3MiHM KOHIICHTpaLil y30BK OChOBOI JIiHIT CTPYMEHS IS JDKEpel,
Bucotu sikux 5™, 10m Ta 15m (z = H),macoBa Butpara Bukury 6 r/c.

XapakTep 3MiHM KOHIICHTpaIlii 3 BiJICTAHHIO X ICTOTHO 3aJIe)KWTh BiJl PiBHS, JO SKOTO BOHA
BITHOCUTKCS. Ha piBHI BUKUIY MOMIMKHA Z = HKOHIIEHTpaIisl 3MEHITYETHCS 31 301IBIIEHHSM X. 3 POCTOM
X II€ CMaJaHHs CIIOBUTLHIOETHCS.

[poananizyemo, sIk 3MIHIOETBCSI KOHIICHTpAIlis BUKUAy. s Jkepena BUCOTO S5 M MakcuMaibHa
KoHIeHTpanis ckaamae 0,0024238/m° mpu x=0 (puc. 2a). Jlns mwxepena Bucotoro 10M — c=
0,0018568&/m°> (prc. 26), wis mKeperna Bucotoro 15m —¢=0,001569/m> (prc. 28). OTiKe, KOHIGHTpALIis
3pocTae i3 3MEHILICHHSAM BHCOTH JKeperna 3a0pyJHeHHs .

3MiHa KOHIIEHTpaLil JIOKCHAY BYIJIELIO 3aJIe)KHO BiJl BUCOTH JKEpeia Ha PiBHI Z = 2M HaBeeHa
Ha puc. 3.

Jlas oKepena BHCOTOI0 5 M MakcHManbHa KoHueHTpamis c= 0,0026902/m° 6yxe Ha Bixcrawi
x=0M, a Ha Bigctami x=500M KoHueHTpamis cknamae c= 6,025810° r/m® (puc. 3a). Jlns mxepena
BrcoTOR0 10M, MakcuManbHa KoHIeHTpawis c= 0,0020863/m° — Ha Bincrami x= OM, a Ha Bicrami
x=500m c=5,729110° r/m® (puc. 36). o mxepena 3a0pymHEHHS BHCOTORO 15M MaKCHMaibHA
KOHIICHTpAIlist ¢=0,0015073/m>, a na Biacrani x=500m —c= 5,552910° r/m* (puc. 38).

BusnaunMo, sk 3MIHHUTBCS KOHLEHTpaLii BUKUAY 3 CTALliOHAPHOTO JDKepenia MpH 30iJbIICHHI
koopauHatu Z. [Tpuiimaemo z=50m.

[Ipoananizyemo, sk Oyae po3MOALIATUCS KOHIEHTpalis mpu Zz=50M A TPbOX AOCIIAKYBaHUX
mxepen (puc. 4).

IIpu po3risaai puCyHKIB 3BepTae Ha cebe yBary aCHMETPHYHICTh (POPMHU KPUBUX TIO BiIHOIICHHIO
JIO TOYKH X, IO BIATIOBi/Ia€ MAaKCUMyMYy KOHIICHTpAITii JIOKCHHY BYTJICIIIO.

st jokepena BUCOTO0 S5M MakCHMallbHa KOHIIGHTpAIlis Cc= 0,0002810%/m> ua Bixcrani 110m
(puc. 4a) Jlnst mwrepena Bucororo 10M — ¢=0,00028685/m> Ha Bincrani 90m (puc. 46). s mxepena
BrCOTOI 15M —c=0,00033083/m> (prc. 48).

Hlomo BmauMBY Ha opraHisaM moAauHd, To 350 ppm —me onTuManbHe 3HAYEHHS BMICTY
BYTJIEKHCIIOTO ra3y y HOBiTpi; 30inbLIeHHs oro BMicTy 1o 600 ppmra Ginblie MpU3BOANUTH 10 3HWKCHHS
IpAaIe3aaTHOCTI Ta PO3BUTKY XPOHIYHOI BTOMH [5].
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Puc. 2. Konnenrpamisi BAKHAY Y310BK 0ChOBOI JIiHii CTpyMeHs (a —BHCOTa JDKepelia BUKUIY 5 M;
0 —BucoTa jukepena Bukuay 10M; B —BUCOTa mKepea BUKHIY 15 M)
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0 —Bucora mkepena Bukuay 10M; B —BrCOTa uKepena BUKUIY 15m)
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-TeXHIYHUH KypHAI
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3MiHa MPU3eMHOI KOHIICHTPAII] IT0 BiIHOIICHHIO 10 ()OHOBOI MA€ BUTJISII
+
c+C "
Clil

ne C — npuseMHa KoHueHTpauis Bukuny CO,, riv’; C, — donosa xonuenrpanis CO, B atMochepHOMY
noBitpi, r/v’.

Sk BiZOMO, 3a HOpPMAIBHHX yMOB B 1 M> aTMochepHOro moBiTps Mictuthes mpubausno 350 cm®
CO,. [6]. BusHaumMo TyCcTHHY Tra3y 3a HOpPMAJbHHUX YMOB, MIOOW 3HAWTH 3HAYCHHS (HOHOBOT
KOHIIEHTpaLii B r/M>,

AHani3 nokasas, o 3a HopMalbHUX (GoHOBUX 3HaueHb CO,, BUKUAM MiIIPUEMCTBA HE HECYTh
3arpo3u 3JI0POB'T0 IEPCOHANY, OCKUTLKH 3MiHA KOHIICHTpalii € y mexax 0,5-1,5 %.

BucHOBKH. YIOCKOHAJI€Ha 3aJICKHICTh IS BU3HAYEHHS BIPTYaabHOI BHCOTH CTaIliOHAPHUX
JoKeped.

3MOZENbOBaHO MPOILEC PO3CIIOBaHHS AIOKCHAY BYTJICLIO NMPH BHKHII 31 CTALliOHAPHUX MXKepel
Pi3HOT BHMICOTH, III0 JaCTh 3MOI'Y BH3HAYMTH 3MIHY KOHIIEHTpAIlii rasy B aTMOC(EpHOMY IOBITpI Ha
TepuTOpii 00’ €KTa Ta MOKITUBICTh BILTUBY HA ITEPCOHAT.

[linTBepmxeno, mo 3MiHa KoHmeHTpamii Bukumy CO,, 3alleXUTh BiJl BHUCOTH JiKepena. I3
3MCHIIICHHSIM BHCOTH CTaI[iOHAPHOTO JDKEpelna KOHIGHTpallis Tra3y B aTMOC(EpHOMY MOBITpI
30uIbIIyeThCs; Ha Bigctani 500 M Bijg Kepen KOHICHTpALis rasy B IOBITpI BiAmoBigae (HhOHOBOMY
3HAYEHHIO.

AHani3 po3noauTy KOHIIEHTpAIlil MoKa3as, 10 3a HopMalbHuX (poHOBHX 3HadeHb CO,, BUKUIN
MIIIPUEMCTBA HE HECYTh 3arPO3H 3I0POB'I0 TIEPCOHAITY.

Iloganpmmii HaIPSIMOK TOCIHIKEHEL TIOJSATAE y PO3poOJIeHHI OaraTodyHKITIOHAIHHOI CHCTEMHU
TEXHOTC€HHO-CKOJIOT19HOT Oe3Mekn 00’ EKTIB MaTMBHO-CHEPTETHYHOTO KOMILICKCY .

: (5)
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H. Kryvenko

Ivano-Frankivsk National
Technical University of Oil and Gas

ANALYSIS OF GREENHOUSE GAS EMISSIONS INTO THE ATMOS PHERIC AIR BY
OIL AND GAS COMPLEX OBJECTS

Oil and gas companies account for a significantarhof greenhouse gas emissions. The main task
of the environmental policy of oil and gas companie to ensure efficient operation, which includes
reducing environmental risks in the production ps® Solving the problems related to environmental
protection and improving the quality of its soaiaimponent is always relevant. The urgency is toged
the man-made load on the environment by oil andcgagpanies. The aim of the work was to analyze
greenhouse gas emissions into the atmosphere hyilthed gas complex objects. In the course of the
research, the following tasks were solved: the gge®f greenhouse gas dispersion in the atmosdieric
during emission from a stationary source was medelthanges in the concentration of greenhouse gas
in the air and the possibility of impact on the IHeaf service personnel were analyzed. The rekearc
object was the oil and gas company, the reseafgledu- the assessment of greenhouse gas emissions
into the atmosphere by stationary sources.

The choice of carbon dioxide for research was sulbistted. The concentrations of carbon dioxide
emissions from stationary sources were calculat#dguthe empirical-statistical Gaussian model. The
dependence for determining the virtual height afishary sources was improved. The process of oarbo
dioxide dispersion during emission from stationagurces was simulated, which would help to
determine the change of gas concentration in tmesheric air on the site and the possibility bt
on the personnel. It was proved that the chang¢hénconcentration of carbon dioxide emissions
depended on the source height. As the height otiit@énary source decreases, the concentratigasf
in the air increases; at a distance of 500 m frém $ources, the concentration of gas in the air
corresponds to the normal background value. Undemal background values of carbon dioxide, the
company’s emissions do not pose a threat to peettrealth.

Key words: carbon dioxide, concentration, modeling, ecoldgixdicy, stationary sources.
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