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/. I KOPHIEHKO

METOJUKA PO3PAXYHKIB I T'A3OAHAJITHUYHOI'O KOHTPOJIIO BHUKHIAIB JTAXOBUMMH
KOTEJIbHAMMU

IIpoananizoBaHO 0COOIMBOCTI BILIMBY POOOTH iHIHUBIAyabHUX NAaXOBUX KOTENbHUX Ha NPUOYIWHKOBY TEPUTOPi0. PO3IIsAHYTI TeXHOIOTIUHI 0CO0-
JIMBOCTI POOOTH JAaXOBHX KOTEJIEHb 1 METOAMKM BH3HAYCHHS MAaCH BHKU/IB KOMIIOHEHTIB AUMOBOTO rasy . Bu3HaueHi piBHI KOHLIEHTpAL{i i ckiIaz
JMMOBOTO Tasy, P Pi3HUX EKCILTyaTaliifHUX peKxuMax KoteibHi. [IpeacTaBieHa po3pobieHa po3paxyHKOBa MOJIENb 30HH PO3HOBCIOIKCHHS THMO-
BOro razy. OOrpyHTOBaHO BHOIp IEPEHOCHHX 3aC00iB iIHCTPYMEHTANFHOTO KOHTPOIIO: Fa30aHAIi3aTOPIB, MHIOMIpIB JJIsI MOHITOPHHTY BHKHAIB 1aXO0-

BUX KOTECJICHb.

Kuaro4oBi ciioBa: TeronocrayaHHs, KOTENbHS, Jax, JKEpPeo, BUKU]I, Maca, TOBKIJUIA, PO3CIIOBaHHS, PO3PaXxyHOK, MOJIEIb, ra30aHalli3aTop,

TTHIIOMID.

Beryn. Ykpaina mocrana nepesi HarajibHOK HEO00-
XIJHICTIO KapIWHAJIBHO 3MIHUTH CBO€ CTaBJICHHS [0
TIOJIITUKKM €HEPro30epeKeHHs, IKa MOBUHHA IPYHTYBATH-
Cs BUKJIIOYHO Ha CKOHOMIYHI OCHOBI TpH YMOBI, IO
BUPIIICHHS CHEPIeTUYHUX MUTAHb HE MOBUHHO 3aIIKOJIH-
TH TOBKIITIO 1 3I0pOB’FO JFO/ICH.

Ha nmanwii gac QyHKIIIOHYIOTh TPU BUIN CHCTEM Te-
mionocradands : meHtpamizoBana (LT); mementpaizo-
Bana (JIUT); immuBinmyanpHa (OynmunkoBa). [lpu 1ueH-
Tpali30BaHOMY BiJIOYBA€ThCs TO/a4a TEIUIOHOCIS BElH-
KUM TpylaM CIIOKHBAYiB BiJl OJHIE] TEILUIOrCHEPYIOYOi
ycranoBku (TEL], TEC, xoTenbHi), po3moaiibyi TEIUIOBI
MYHKTH, TETUIOBI MEPEXKi Ta CUCTEMH TEIUIOCTIOKHMBAHHS 3
IHIMBIIyaJbHUMH TEIIOBUMHU IIYHKTaMH 1 1HKEHEPHHUMHU
cucreMamu BcepenuHi OyxaiBens [1, 2]. Cucremu merieH-
TPaTi30BaHOTO 200 ABTOHOMHOTO TEIUIONIOCTAYaHHS 3a-
0e3MeUyI0Th CIOXHUBAYIB TEIIOTOK BiJ MICIIEBHX (aBTO-
HOMHUX) TEIUIOTE€HepaTopiB 0e3 TeIUIOBUX IYHKTIB i Mpo-
TSOKHUX TEIUIOBUX Mepek. B YkpaiHi mpaltioroTh MmoHas
360 KOMyHaJIbHUX TEIUIONOCTAaYaIbHUX KoMmmaHii. Ha
HUX CIOKUBaHHSA csrae 01m3pko 10 MIIH.TOHH YMOBHOTO
namBa abo 11e 8-9 Mip. MeTpiB KyOiYHMX TPHUPOHOTO Ta-
3y. PiBens Brpar korenens — 10-15 %, TermoBux mepex —
16-23 %, uepe3 HeepeKTUBHE BUKOPHCTaHHS BTPAYa€THCS Y
crioxuBaviB — 10 30 %. [oTeHmian eHepro3depexeHHs B
mpoMy cektopi — 30-35 %. DakTHUHO TeIIONEHTpAIT
00irpiBatoTh He OYMHKHY, a 3eMITIO Ta TOBITPs [1].

[HnuBiTyanbHE TEITOMOCTAYaHHS IMOBHICTIO BUKITIO-
Yyae TeIIOBI MepeXi, TaK K Kepelo TEIUIOTH 3HaXo-
IUTHCS OE3MOCePeIHhO B MIPUMIIICHHI. J[aXx0Bi KOTENbHI -
OIMH 3 MOXJIMBHX 1 €(peKTHBHHX BapiaHTIB BUPIOICHHS
3aJa4y JeleHTPaTi30BaHoro (a0 aBTOHOMHOT'O) TEIUIOINO-

CTayaHHs 00'€KTIB IMBIILHOTO 1 MPOMHKCIOBOTO TPHU3HA-
yeHHs. ChOTOJHI JTaXOBI aBTOHOMHI JDKepelia TEeIUIONo-
CTa4yaHHS IIHPOKO 3aCTOCOBYIOTHCS 1 IOCTYIIOBO, aie
BIIEBHEHO 3aBOMOBYIOTh PUHOK YKpainu [3,4].

Orasig JiTepaTypHHX JKepeJ i MOCTAHOBKa 3a-
aaui. JIocTiKeHHST eKOJIOTIYHOTO BIUIMBY AaXOBUX KOTE-
JICHh HAa JOBKULISA TUTBKU TI0YaJI0 PO3BHBATUCH OCTAHHIM
gacoM [4, 5]. s mpoOilema € akTyanbpHOI TOMY, IO KO-
TEJIbHI PO3TAIIOBYIOTHCS O€3MOCepeIHbO B KHUTIOBI 3a-
OyIOBI 1 MPAIfOIOTh HA PI3HOMY MAaIMBI BIAMOBIHO CKIIA[
1 KOHLIEHTpALlii IMMOBHX Ta3iB Pi3HI i BIUIMB 1X JOBKLLIA,
3eJIeHI HAaCa/DKCHHS, 3]I0pPOB’S JIIOJWHHM MOTPEOyIOTh
IPYHTOBHHUX AOCIikeHb. B poborax [3,5] 3HauHa yBara
MpUJIICHA CKOHOMIYHIN CKJIaOBiii BUKOPHCTAHHS J1aXoO-
BUX KOTEJICHb, a 30HA iX BIUIMBY, 3aCO0HM IHCTPYMEHTAIb-
HOTO HE JOCHiKyBamuch. B myOmikamisx [4,7] maHO
IPYHTOBHHUH aHAIi3 TEIDIOTEXHIYHUX XapaKTePUCTUK KOT-
JiB, a IOCHIIDKEHHS SIKUM YHHOM IIEPEBIPSATH i KOHTPO-
JOBATH PiBHI BUKHIIB 1 sIKa IJIOMIA iX BIDIMBY BiICYTHI.

MeToauKkd PpPO3paxyHKy BHKHIIB JaXOBUX KOTe-
JeHb. HopMaTuBHOIO 023010 /Isl pO3pOOKH aBTOHOMHHUX
koteneHb € CHull 11-35-76 «KoTesbHiI yCTaHOBKK», a
takok «IIpaBmia OymoBu 1 Oe3MEeYHOI eKCIUTyaTarlii ma-
POBUX KOTJIB 3 TUCKOM mapu He Oinbine 0,07 MIla, Bomo-
IPIHHUX KOTJIB 1 BOJOMIIITPiBa4iB 3 TEMIIEPATYPOIO
HarpiBy Boau He Buuie 115 © C) ». Lli HopMaTHBHI JOKY-
MEHTH Tiepen0adaroTh BUMOTH, IO CTOCYIOTHCS O€3MeKH
(hYHKITIOHYBaHHS KOTEIEHUX YCTAaHOBOK.

BuxoprcTaHHs TaHIX yCTaHOBOK OCOOJIMBO BUT1IHO
B paiioHaX HOBOTO EJIITHOTO JXHUTJIOBOTO OyHiBHHUIITBA,
TOYKOBOTO OYHIBHHIITBA 1 peKOHCTPYKIii. Taki pafioHn
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3BHYalHO PO3TALIOBYIOTHCS B LICHTPAX HAHOLIBIINX MICT.
TemnsoBi Mepesxi, IO TYT iICHYIOTh HE JH03BOJISIIOTH 3a0e3-
MIEYUTH TEIJIOM OYAWHKH, IO 3BOAATHCS, a IIiIbHA 3a0y-
JIOBa 1 BHCOKa BapTICTh 3eMJIi POOJISITH OyNiBHHITBO Ha-
3eMHHX KOTEJIEeHb 00'€KTHBHO HEMOKITBHM.

JlaHi KOTeNbHI 3aCTOCYIOTHCS JJIsl 3a0€3MeUeHHs Te-
IUIOM 1 Tapsdol0 BOJOI: BUPOOHWYMX OYIHMHKIB;
aJIMiHICTPAaTUBHUX OyIUHKIB; )KUTIOBUX OYIHHKIB.

HopmatuB BHUKHIIB KOTEIEHB 3aJISKHO BiJ BUIY Ta-
JINBA HaBEIECHUN B Ta0OI. 1.

Ta6muus 1 — HopMaTHBY BUKHIIB KOTEIEHb 3aJI€KHO BiJ|
BUIY MaJIKBa

Hopmarus Bu-
Bun nanusa Bukuan 3
KUY MI/M
OkcuJ ByIJICLIO 250
. Oxcumy a30Ty (OKCHI Ta
Hpuponnuit | piokeny asory) y nepepa- 500
ras XYHKY Ha JIOKCHJ a30Ty
PryTh Ta ii cionyku B ne- 02
pepaxyHKy Ha pTYTh i
Okcuj ByIJIeLIO 250
Oxcuan a3oty (OKcup Ta
JOKCHJ a30Ty) y Tepepa- 500
XYHKY Ha JTIOKCUJ a30Ty
Teepe Jiokeun cipku 500
HaJIMBO PevoBuHHM y BUMIIAII CyC-
SHJI0Ba! e ac-
TICH/IOBAHHX TBEPIHX Hac- 50/150
THHOK HenqudepenIifoBani
3a CKJIaJJOM
PryTh Ta ii cnionyku B ne- 02
pepaxyHKy Ha PTyThb ?

MateMaTiuHe MOJICTIOBAHHS HPOLECIB HEepPeHOCY
razornoniOHux 3abpyaHtounx pedoBuH (3P) B armocdepi
Ta BU3HAYEHHA X MPOCTOPOBOTO PO3MOILTY 0a3yeThesl Ha
BUKOpHUCTaHHI ()I3UKO-XIMIYHHX XapaKTEPUCTUK BIIACHE
OTPYHHHUX PEYOBUH, MApaMETPiB JpKEpeN iX BUKHIY, a Ta-
KOX HampsIMy 1 MIBHIKOCTI BITPY HA MOMEHT BHKHUJY, Xa-
pakTepy penbedy i 3a0yI0BH MICIICBOCTI.

[Iporec momMpeHHss BUKUIIB B aTtMocdepi BiaOy-
BAa€ThCS 33 PaxXyHOK aJIBEHTHBHOTO MEPEHOCY MOBITPSHU-
MU Macamu Ta Au(y3ii, 3yMOBIEHOI K (Qi3MYHAMH BIla-
CTHBOCTSIMH OTPYWHUX BHKHIIB Tak 1 TypOyJIeHTHICTIO
TOBITPsTHUX Mac. CIIOCTepe:KeHHS 32 XMapOr0 BUKUY TI0-
Ka3yloTh, IO CIOYATKy XMapa Ha BUXOMI i3 JpKepena
I IXOILTIOETHCA MOBITPSIHUMU MacaMy Ha IIEBHY BHCOTY 3
MOCTYNOBUM HOTO PO3LIMPEHHSM TPH BiJIaJIeH] Bill JpKe-
pena B HACIHiIOK ApiOHOMAcITAOHOI TypOyJIEHTHOCTI MO-
ToKiB. IIOTIM MOCTYHOBO 301UIBIIYIOYHCH BOHA pO3Ia-
JIa€ThCsl Ha 130JIbOBaHI BUXPOBI YTBOPEHHS, SIKI MEPEHO-
CATBCSL Ha 3HAYHI BiJCTaHI Bix Jokepena. ['azomomiOHi
OTpYHHI PEYOBHHH, SKi MONAJAI0Th B aTMOC(HEPY, MOXKYTh
BCTynatu y GoToximiuHi peakiii.

BusHaueHHs BIUTMBY Ha CTaH 3a0pyAHEHHs POBO-
IUTHCS 32 Pe3yIbTaTaMH PO3PAXYHKY PO3CIFOBAHHS IapiB
BHUKH[IIB 3a0pyaHIOI0OYHX pedoBuH Bix A3C mo meromuri
OH/I-86 [10]. Jana meToamka BpaxoBYe HaHHI IPO Ta-
paMeTpu JpKepen BUKHIY 1 JaHHI MPO XapaKTePUCTHKH
pO3CitoBaHHSI 3a0pYJHIOIOYHX PEYOBHH B IMOBITPSIHOMY
Oaceiini micta. Kopucrtyrouncs ¢opmynoro (1) BuzHa-
Ya€ThCsSI MaKCHMallbHEe 3HAYCHHS MPU3EMHOI KOHIICHTpa-

ISSN 2411-2798 (print)

uii 3a6pynmiorodoro peuosnnn C,, (mr/m’) ipn BEKHA

ra30MOoBITPSHOI CyMillli 3 OJJAHOYHOTO TOYKOBOT'O JKEepe-
7a i3 KPYTJIHM YCTSAM JOCATAETHCS TPH HECTPHATIHBUX
METEOPOJIOTIYHNX YMOBAX Ha BIICTaHi y .

_ AMFnmn
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Bigcrans X, BiJl TOYKOBOTO JDKepelia 3a0pyIHEHHS,
Ha SIKill TOCSATAEThCSl MAKCUMaJIbHA KOHIIEHTPALis C, TpH
HeOe3Meyniil MBUIKOCTI BITPY U, , OOYMCIIOETHCS 3a Ha-
CTYITHOIO (hOpMYJIOIO:

4 2
«Hebe3neuHo10» BBaXKalOTh TaKy WIBHIKICTH BITPY
U, > IpH SKi# 3a iHITMX OJHAKOBMX YMOB NMPH3€MHA KOH-

LeHTpallist Jocsirae cBoro Makcumymy C, .

Jlo MeTeopoJIoTiuHNX XapaKTepUCTHK 1 KoedilieH-
TaMm, SKi BU3HA4alOTh YMOBH po3citoBaHHs 3P B atmoce-
pi MicTa Oynu BigHeceHi: KoeilieHT A, 10 3aJICXKHUTh BiJ
TemIiepaTypHoi crparudikanii arMocdepu; KoedirieHTa
penbedy MICIEBOCTI; cepenHs MakCUMaJbHA TeMIlepary-
pa HaBKOJMIIIHBOTO TIOBITPSI HAMOUIBII >KapKOTO MicsIs
poky, °C; cepemHs TemMIieparypa HOBITpS HAHOUTBIT X0JI0-
JTHOTO Micsisl poKy, °C; MIBUAKICTB BITPY 4 (M/C), TOBTO-
PIOBaHICTh MEpEeBHIIEHHS K01 ( IO cepedHiM OaraTopid-
HHUM JaHMX) He Oinbine 5 %.

Jns mpoBeneHHsI NeTadbHOI OIHKK 3a0pyJHEHHS
aTMOC(EpHOTO TOBITPS IMIKIIUIMBUMH BHKHIAMH pO3pa-
XYHOK 3a0pyIHEHHS aTMOC(EPHOTO MOBITPST BUKOHYBABCS
Ha PO3pPaxyHKOBOMY NPSMOKYTHHKY 3 33JIaHAM IIaroM
PO3paxyHKOBOi CITKH. B SKOCTI OCHOBHHMX KpHTEpiiB
SKOCTI aTMOC(EpHOT0 MOBITPS TPHUHMAIUCS TPAHUYHO
nonyctuMmi koHuentparii ([AK) mkiyimBux pedoBHH B
aTMoc(epHOMY TOBITpi , 3aTBEepKeHUX MiHiCTEepCTBOM
0XOpOHHU 3710poB’s. Ilpu 1bOMY I KOXHOI PEYOBUHH,
mo BuUkHAaeTbed Ha A3C, mnpu3Hadanocs BHUKOHAHHA
CITIBBIIHOIIIEHHS

g =S <y, 3)
1K,

e, C, — pospaxyHKOBa KOHLICHTPALList 3a0py/IHIOI0UO] pedo-

BHHH B IIPH3EMHOMY IIIapi MOBITPsI HACEJIEHOTO MICISL.

IncTpymeHnTaabHi 3aco0u KoHpoaw BukuaiB. Ha
JaHWH 9ac B YKpaiHi CepiifHO BUITYCKAIOTh MPHIIAAN IS
IHCIIEKIIIHHOTO KOHTPOJIO BUKUIIB JaXOBHX KOTENECHH IO
YCHOMY CIIEKTPY KOMIIOHEHTIB, II0 BUKUIAIOTHCS KOTIIA-
Mu. B Tabn. 2 HaBesieHI TeXHIUHI XapaKTEPUCTHKH Tepe-
HOCHOTO razoananizaropa Ty OKCU.

Hpunagu cepii OKCU mnpusHaueHi s €KOJIOoro-
TCIUIOTEXHIYHUX BHMIpPIOBaHb 00'€MHOT KOHIICHTpAITiT
kucHio O,, CO, NO, NO, i SO, B AMMOBHX ra3ax i B I0-
BiTpi, Temmeparypu anmoBux rasiB (T) a Takox oTpH-
MaHHS PO3PaXyHKOBUM IIUIIXOM KOHIEHTpAlii JiOKCHIY
Byriemfo  CO,, koedilieHTa HAIMIIKY MOBITPS 1 10
KoedilieHTa KOPUCHOI il 3 MOMepeTHbOI0 YCTaHOBKOIO
COppax UL 00paHOTO BUAY TAINBA, 3 OYKBEHOI i udpo-
BOIO IHIWKAII€I0 BETMYNHA BUMIPIOBAaHUX ITapaMeTpiB Ha
pinkokpucraniynomy inaukatopi (PKI), 3 moxiuBicTio
3amam'aToByBaHHS 10 250 pe3ysbTariB BHMIPIOBaHb.
3B'130K 3 KOMI'toTepoM 1o RS 232, mporpamue 3abesre-
yeHHs. ['a3oaHanizatopu SIBISIOTH cOOOIO0 MEPEHOCH! aB-
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O0JacTh 3aCTOCYBaHHS: Ta30aHANI3aTOPH HEOOXIHI
Juist (axiBIiB MPH TEXHIYHOMY OOCIyrOByBaHHI, pEMOHTI
1 HaJIaro/KeHHI MAJIMBOCIAIIOIOYUX 001 JHAHHS.

Tabmuns 2 — TexHiyHi XapakTeprcTHKH razoananizatopa OKCU-5M

BI/IMipIOBaHa BCIIN- . . IHTepBaH ﬂiana30Hy Mexa JOIIyCTUMUX HOXI/I60K
Jliana3oH BUMipIOBaHb . -
qHuHa BUMIPIOBAHb a6COJIIOTHa B1IHOCHA
0, 0-21% - +£0,2% -
1 0 —200 v’ +10 Mg’ -
o 0= 5000 s 200 — 5000 wmr! ; £5%
1 0—200 muH"! +20 v’ -
NO 0~ 2000 mn 200 — 2000 v - 10 %
NO, 0 — 300 mn’! - +10 mun’! -
1 0—200 muH"! + 10 i’ -
50, 0= 3000 mn 200 — 5000 v ; 5%
0 —100° +1° -
T 0 —1000°
cvtiepatypa rasy 100 — 1000 ° - +0,5%
Tuck rasy P+ — 1000 — 7000 TTa kana - | [a - 0,5 %(npuse.)
Uac Buxoay razoaHajizaropa Ha pobounii pexxuM He Oinpaie 60 ¢

ExcnepnMeHTAIBHO-PO3PAXyHKOBI T0CTiTKeHHS
THUNOBOI KOTeJbHi. Pe3ynpraT eKcrnepuMeHTaIbHOro-
PO3paxyHKOBOTO JOCTIDKEHHS 3a0pyAHEHHS! aTMocdepH
y 30HI BIUIMBY BUKHUIB BiX KOTenbHi. [JI1 mpoBemeHHS
JIOCTiKeHHsT Oyna BHOpaHa THIIOBA KOTENBHS, SKa PO3-
tamoBaHa y micti Kuesi 3a agpecoro Byi. [IpenciaBuHCH-
Ka, 351 — odicHmii neHTp. J>KepernoM BUKAAY KOTEIBHI €
Tpyba niamerpom 0,5 M Ta BucoToro 34,3 M.

Buxigni naHi, mpuHAHSTI Uil PO3paxyHKY BHKHJIIB
3P 0a3yoThCsi Ha JaHUX MPO HOMIHAIBHY IPOIYK-
THUBHICTb KOTENIbHI, HaBEJCHO B Ta0I. 3.

Tabauns 3 — PiuHuii 00CAT PUPOIHOTO ra3y Mo CIia-
JOETHCS KOTEITHETO

HaiimenyBauns | KinbkicTs HlokymenTali, mo peria-
MEHTY€E BUMOTH 10 CHPOBHHH
IIpuponnuii 313592 IIporokon sxocri razy
ras M3 No06-4, Bin 23.07.14

Ha ocHoBi mitounx metoank Oyim MpoBeAeHi po3pa-
XYHKH MacOBHX BHKHIIB 3a0pyJHIOIOUHX PEYOBHUH IIPH
MPOBEJCHHI PI3HUX TEXHOJOTIYHUX mpoueciB. Pe3yibpraTn
PO3paxyHKy IpelcTaBieHi B Ta0I. 4.

Tabmuus 4 — Bukuau Bif KOTeIbHI

Tun npouecy | HaiimenyBanus 3P Bukug, r/c Bukun, 1/p
Okcuji ByIrJienio 0,004062 0,03957079
ClaoBamHs Oxcuy a30Ty (OKCHJI Ta JIOKCHJI a30TY) Y NepepaxyHKy Ha miokcu azory | 0,0004616 0,0044978
HIPHPOHOTO Mertan . - 0,01089
rasy Byraemnto miokenng - 612,47032
Asorty (1) okcrpg [N20] - 0,001082
PryTs Ta ii cnonyku B nepepaxyHKy Ha pTYTh - 0,000001102

Po3paxyHku NpH3eMHUX MaKCHUMAaIbHHX KOHIIEHTpa-
it 3P Oynu BHKOHaHI Ha OCHOBI PO3PaXyHKOBOI CXEMH
HopMmatuBHOi Metoauku OHJI-86 3a momomororo mporpa-
mu «EOJI+» (Bepcist 5.23) moromkeHoi Minnpupoau Ta
PEKOMEH/IOBaHOI JUIsl BUKOPHUCTAHHS B YKpaiHi [11].

Jlist po3paxyHKy BUKHIIB 3P Oyino mpoBeneHo BH-
3HAYEHH JOKepes 3a0pyIHEHHs Bil KOTeJbHI Ta iX mapa-
Metpu. TpyOa BiZHOCATBCS O OPraHI3OBaHHUX IKEPem
BUKHLIIB 3 BucoToro h — 34,3 M, miamerpom d — 0,5 M,
mBUAKICTE — 2,5 M/c, 00’e€M BUTpaT Ta30MOBITPSIHOI
cymii - 0,354 m3/c.

Po3paxyHOK pO3CilOBaHHS NPU3EMHHMX KOHIIEHTpa-
i 17151 1TaX0BOT KOTEJIbHI BApTO BH3HAYATH 3 BPaXyBaHHs
(¢oHOBHX KOHIEHTpauid HamaHux lLleHTpamsHoto I'eo-
¢iznanoro O6cepBaropieto Ta I «lleHTp exomoriyHux
IHIIIATHBY.

3HaveHHS (DOHOBHMX KOHIEHTpaLiil Uil JaxoBOi KO-
TenbpHi npeacTasieHi B Aosiaui Bix IO B mogarkax.

MeTeopoIoriuai  XapaKTepUCTHKH 1 KOeQillieHTH,
SIKi BU3HAYAaIOTh YMOBH PO3CIIOBaHHS 3a0pyTHIOIOUHX pe-

YOBUH B aTMOC()EpPHOMY MOBITPI HACENEHOTO MYHKTY M.
Kuea s 1axoBoi KoTeNnbHI HaBelleHi B Ta0I. 5.

Bigomocri, mono crany 3a0pyAHEHHs! aTMOC(EpHO-
ro noBitps HagaHi LII'O HaBeneHi B Tabx1. 6.

Posnonin koHIEHTpaliid 3a0pyIHIOIOUYNX pPEUYOBHH
3a nonomoroto nporpamu «EOJI+» (Bepcist 5.23) 300pa-
JKeHOo Ha puc. 1 —4.

Po3paxyHkn nokasaim, o Mpy HECTIPUATIUBUX Me-
TEOPOJIOTIYHHX YMOBaX BiJCYTHE IEPEBHIICHHS KOHIICH-
Tpamii JocmimKyBanux 3P.

3a pganumu llentpansHoi [eodizuunoro OOcepBa-
Topil M. KuiB, nmokasHuk (poHOBOI KOHIIEHTpALlil OKCUJIIB
a3oTy (OKCH[ Ta AIOKCH] a30Ty) B IepepaxyHKy Ha JIiOK-
CUJl a30Ty B palOHI PO3MILICHHS KOTENbHI CTaHOBHUTH
0,915 TJIK, a moka3Huk st ()OHOBOI KOHIIEHTpAIlil OK-
CHIly BYIJIEHIO B paifoHi po3mimieHHs KotembHi 0,578
I'’TIK. Benmumaa (oHOBOI KOHIIEHTpAIlii BU3HAYCHA SIK
ycepeqHeHa, B IIJIOMYy [0 MiCTy, IpH HObOMY Ha il
(GopMyBaHHS 3HAYHO BIUTMBAE HisNIBHICTH MiCHKOTO
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TPAHCIOPTY, HABKOJUIIHIX MIANPHEMCTB Ta IHIIUX
JoKepen 3a0pyaHeHHs aTMocdepHu.

AHaniz pe3ynbTaTiB pO3paxyHKYy INPU3EMHHX
KOHIIEHTpaIiil 3a0pyAHIOIOYMX DPEYOBHH, SIKI CTBO-
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Tabnuis 5 — MeTponoriyHi XapakTepUCTUKH 1 KOe-
¢ilieHTy, 110 BU3HAYAIOTh YMOBH PO3CIIOBaHHS 3a0py/I-
HIOFOYHX PEUYOBHH B aTMOC(HEPHOMY TIOBITPI HACEIEHOTO

nyHKTy M. Kuesa

pEHi cTalioHapHUMH JPKepelaMu BUKHUIIB IMOKa3aB, HaiimeHyBaHHS XapaKTEPHCTHK Benuuuna
o0 B 30HI BINIUBY 3a ICHYIOUHM CTaHOM CIIO- Koedimient, sxuil 3anexutsh Bin crpartudikaii 180.0
CTepiraeThcsi HACTYIHI 3HAYEHHS KOHIEHTpalid 3a- aTMOCfl’?P“sA i i
OpyIHIOIOUMX PEYOBHH, IPEACTABICHUX B Ta0i. 6. Koeginient penbedy micuesocri i 1,0
Cnig BigMIiTHTH, IO PO3PaxyHOK INpOBOAMBCS | CEPeANA .MaKCHNﬂag_BHa TCMIICpaTypa 3OBHII- 250
HBOI'O ITOBITPS HAHMOUIBII XKApPKOI'0 MICALSI POK

JUIS. MaKCHMMaJIbHOTO HAaBaHTAKCHHS OOJaAHAHHS Ta T rpan.C p P 1B pOKY, ’
HeOe3nmeyHoi MBUIKOCTI BiTPY, a (aKTHYHI YMOBHU AP - -

e . . CepenHs TeMmIieparypa 30BHIIIHBOTO MOBITPS
3MICHEHHS JISIBHOCTI, K NPaBUIIO, HE mepeadada- | ouoo XQUOHOTO MicArA (Il KOTEIBHNX,
I0Th TIOBHE i OJIHOYACHE HABAHT@XCHHS BCIX JUKEPEN | gyi mpamorors 3a onamosatbuuy rpadikom), T 4.7
3a0pyIHCHB. rpan. C;

Kpim mporo, 3a HasBHOCTI HeOe3MedHMX Mapa- | Cepeampopiuna posa BiTpiB, % -
METpiB HAaBKOJHUIIHBOTO CEPEAOBHINA, B TOMY YHCIHI [TH (miBHIY) 13,6
IIBUJKOCTI BiTpYy, mHependadaeTbcs BUKOHAHHS 3a- IMHC (niBHIYHMH cXix) 9,1
XOAiB BiAMOBIAHO 0O BUMOI METONUMYHUX BKa3iBOK C (cxim) 8,8
«Perynuposanne BbIOpocoB npu HeGnaronpusaTHeix | IAC (miBneHb-cxin) 12,8
MeTeopoJorudecknx ycmosusax» (P 52.04.52-85), | Il (nisnern) 13,0
K1 BKJIIOYAIOTh BIAMOBIAHI 3MIiHM 4O TEXHOJIOTIYHO- 1113 (?IBHeHHHH 3axix) 11,5
ro mpolecy, IO BIUIMBAIOTh HAa iHT€HCHBHICTH BH- 31_[(333’“5) S— gﬂz
KHJiB y 3a3HAYEHOMY Tepiofi dacy H3 (miBHiHMi 3aXi1) : : 2

Buakicte BiTpy (N)(3a cepennimu Oararopid-
HUMH JaHUMH), IOBTOPEHHS MEPEBUILIEHHS AKOI 7-8
ckiagae 5%, U*, m/c
Tabnums 6 — BimoMocTi, 111010 cTaHy 3a0pyIHEHHS aTMOC(EPHOTO TOBITPS
Hopmarusu | TirieHiuni Hopmatu- Cepennpo-| MaxkcumMainb-

3a0pyIHIOK0Ya PEYOBHHA . ®oHoBa N
NQ SIKOCT1 aTMO- BU KOHIIGHTPA P14H1 KOH- Ha 3 pa30BUX
3/m N cheproromo-{  I'JIK OBPJ1 . p3 LeHTpanii | KOHIEHTpais]

Kopx| HaitmenyBanus h 3 3 3 st (Mr/M”) 3 3

BiTpst (MI/M")|  (Mr/m) (Mr/™) (mMr/™) (Mr/™)
1 2 3 4 5 6 7 8 9
1 337| Okcua ByTJICIIO - 5 - 2,8829 2,0 0,19
Oxcuan 30Ty (OKCHI] Ta IIOKCH 30T,
2 | 301 A y (oKeHa Ta MioKeH a30Ty) - 0,2 - 0,183 0,12 0,39
B IIepepaxyHKy Ha JHOKCHJ a30Ty
Cciay G007y € NSpepeyHI HA ARKERE BTy INO + NOZ) Pnapaxynm’fc@é?na 015 0 1516 npompanoio Eon-Mnoc, ae;@"as 23 é
11000 i 2 3] 1-082TLK
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Puc. 1 — Po3noain koHueHTpaniit 3a0pyAHIOI0Y01 peYOBUHH OKCHIM a30Ty (Y mepepaxyHKy Ha miokcua azoty [NO + NO2]) 3 ypaxy-
BaHHS (JOHOBMX KOHIIEHTpALil
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Puc. 3 — Po3nozin koHIeHTpanii 3a0pyAHIOI0Y0T PEYOBHHH OKCHJI BYTJICLIO 3 YpaXyBaHHSIM (POHOBHX KOHIIEHTpaLiit

Tabnuis 7 — 3HaYeHHS KOHIIEHTpaIliil 3a0pyaatorounx pedoBuH B moisix ['JIK

0e3 BpaxyBaHHs piBHIB (OHY, B NpH BpaxyBaHHI PiBHS (OHY, B
Ha3ga 3a0py1Hi010401 pe4oBUHH nomsix IIK nomsix I'IK
max min max min
OKCITI,E[I/I a30Ty ( OKCHJ Ta TIOKCUA a30Ty) B IIEPEPaxXyHKY 0.0003 0.000033 0.92 0.92
Ha JI0KCU] a30Ty ’ ’ ’ ’
OKCcHIIU BYTJICLIIO 0,00011 0,000012 0,58 0,58
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Puc. 4 — Po3nozin koHIeHTpanii 3a0pyAHIOI0Y0T PEYOBHHH OKCHJI ByTJIEI0 0e3 ypaxyBaHHS (JOHOBUX KOHLIEHTpALil

BucHoBkn. SIKmo mpuBaTHE MiANPHEMCTBO 30ymy€e
JAXOBY KOTENBHIO, TO HaBiTh y pa3i MiABHIICHHS IiH Ha
ras (Ko, 3BUYaiiHO, HACEIEHHs BYACHO CIUIauyBaTHUMe
3a MIOCIYTH 32 BCTAHOBJICHUMH BJIaH0I0 Tapu(paMu) OKyII-
HiCTb cTaHOBUTUME 3-4 poku. [Ipu oMy SIKicTh HaTaHHA
MOCJIYT 3Ha4YHO 3pocTe. BinTak, 1ie Belnruka MepCreKTHRa, i
TOMY HOBi OYJWHKH CIIOPYIXKYIOTBCS CaMe 3a TaKHM
MPUHIAIIOM.

om0 BHUKOPHCTAHHS ANBTEPHATUBHUX JDKEpeEN
€Heprii, To Hallla KpaiHa, Ha jkallb, HAaBiTh HE 3pyLIMNA 3
MEpTBOI TOYKH, X0Ua Ma€ TOBOJII MOTYXKHUH HAYKOBUH Ta
pecypcHuit notennian. Hanpukman, Asctpis, Himeuunna
1 6araTo iHIMX €BPONEHCHKUX KpaiH e(peKTHBHO BUKOPH-
CTOBYIOTh Uil BHPOOHHMITBA €NEKTPOEHepril BITPsHI
eJIEKTPOCTaHIIl. YKpaiHa Ma€e JOCTaTHBO IUIONI ISl 1X
po3MilieHHs Ta eheKTHBHOro BUKoprcTanHs. OHaK Taka
nporpama moTpedye BiAMOBIIHOT Aep>KaBHOI MiITPUMKH.
He BHKOpHCTAaHO MOBHICTIO TaKOX MOTEHINAN HAIINX
rizpopecypciB. Mu He MOXEMO CIIaliOBaTH BEIUUYE3HY
Macy BYTULISL AJIsl BUPOOJICHHS €JIeKTPOCHEPTii Ta Teria,
SK 1€ MPaKTHKYEThCS ChOTOAHI. 3BHYalHO, mpoliema
Oinpmr HIX ri00anbHA 1 MoTpedye BIMBAaHHSA HE JIMIIE
JIepKaBHUX KOIITIB a ¥ 3ay9IeHHS iHBECTHUIIIN.

3HAYHO MOJIMIIYIOTECS E€KOJIOTIYHI YMOBH IIPOXKH-
BaHHS MCIIKAHIIB, OCKUIBKH PO3CiIOBaHHS IPOIYKTiB
3TOPSIHHS Ha J1axy OUIbII CHPUSTIMBE, HIK PU PO3TAILy-
BaHHI KOTEJIbHI BHU3Y. 3aBASKH MiATPUMIN HEOOXiTHOTO
TEMITEPaTYPHOTO PEXUMY UIsl ONalieHHs1 OyIUMHKY 3a0e3-
NEeYYIOTHCS KOM(OPTHI YMOBHU MPOKHBAHHS MEIIKAHIIIB.

B pe3sysbTari IpOBEICHUX PO3PaXyHKIB BCTAHOBJIE-
HO, 1110 BaJIOBi BUKUAM Bill 1aXOBOi KOTEJIbHI CTAHOBJIAT:
0,03957079 1/pix okcumy Byrieio, 0,0044978 T/pik ok-
CHIy a30Ty (OKCHZ Ta TIOKCH] a30Ty) B IEpepaxyHKy Ha
miokenn azoty Ta 612,47032 T/pik HIOKCHAY BYTIICIIO.
[puyomy moporoBe 3Ha4YEHHS BUKUAY JIOKCHIY BYTIIEIIO
ctanoBUTH 500 T/pik.

IToreHmiiHi 3HAYEeHHS BUKWIIB, [0 BH3HAYEHI 3a
BITOMHMH METOIMKAMH CTAaHOBUTH: OKCHAY BYTJICLIO -
0,004062 r/c, oxcumu a3oTy ( OKCHA Ta TIOKCUI a30Ty) B
nepepaxyHky Ha miokcun asory — 0,0004616 r/c. [lane

3HAYCHHS HEOOXiTHO ISt TOOYAOBH MOJIENI PO3CIFOBAaHHS
BUKHUIIB.

Bukuau B atMocdepy BYIJIIEKHUCIOTO ra3y B OCHOB-
HOMY 3aJIe)aTh Bil 00’€My BUKOPHCTAHOTO TMaJNBa B PiK
NPU OJTHAKOBOMY KOeilieHTi eMicii 1, BIINOBIAHO, O/IHA-
KOBOMY BH/Ii TTAJTUBA.

JIyist TOpiBHSIBHOT XapaKTEPUCTHKH BIUIUBY Ha HaB-
KOJIAIITHE CepefiOBUINE HEOOXiTHO pOo3paxyBaTH i MOOY-
JyBaTH PO3CIIOBaHHS BUKHUJIB BiJ CTaIllOHAPHUX JDKEPET
B aTMoc(epHe HOBITPSI.
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E. JI. IIOIIEPEKA, B.JI. KOCTEHKO

KOMILUIEKCHBIA KOHTPOJIb CAHUTAPHO-TUTUEHUYECKOI'O COCTOSHHUS PABOYEMN

30HBbI

B paGoTe npoBe/IeHb! HCCIEI0BAHMS 10 KOMILUIEKCHOMY KOHTPOJIIO CAHUTAPHO-TUIHEHHYECKOTo COCTOSIHUS paboueii 30HbI. Ocoboe BHUMAHHE yie-
JICHO CO3JaHUIO0 YCTPOMCTBA KOHTPOJISA, TO3BOJISIOIIEIO B aBTOMAaTHYECKOM PEKHMME HCCIIEA0BaTh HOPMHUPOBAHHBIE NAPAMETPBI, @ TAKKE YCKOPHTb
porecc u3MepeHus. JJist 3Toro nmpoBeACHO UCCIIC0BaHHE BHIOPAHHBIX KOMILICKTYIOI[MX KOMIIOHGHTOB yCTPOICTBA, JATYUKOB U HX H3MEPHUTEIIBHBIX
Lereii ¢ Lelbo ONTHMU3ALMUHE KOHTPOJIsL. [IpiBeIeHbl pe3yibTaThl KOMIUIEKCHOTO KOHTPOJISI CAHUTAPHO-TUTHEHHYECKOT0 COCTOSIHUS pabodeil 30HBL.

KiroueBble ciloBa: KOMIUICKCHBIH, HCCIIE0BAHNUS, YCTPOICTBO, CPEICTBA U3MEPEHUS, JaTYUKN, HOPMUPOBAHHbIC APaMETPBhI.

BBenenne. Ilpu oOecniedeHHH BBICOKOTO YPOBHSA
0€30MacHOCTH YCIIOBUM TpyZa, BaXKHBIM SIBJISIETCSI KOH-
TPOJIb MApaMETPOB CaHUTAPHO-TUTHEHHUYECKOTO COCTOS-
HUsl paboueit 30Hbl. Bo3neiicTBre BpenHbIX GpakTopoB Ta-
KUX, KaK BUOpalus, IIyM, MOBBIIIEHHAsI TeMIleparypa u
T.IL., BEIYT K CHIKEHHIO pabOTOCIOCOOHOCTH, HEIOMOTa-
HHUIO U TPaBMaM OKa3bIBaeT HETaTHMBHOE BIMSHUE Ha IPO-
M3BOJUTENBHOCTh TPYAa, 0€301MacHOCTh U (U3HOIIOTHYE-
CKOE€ COCTOsIHHME mepcoHana. IloaToMy BaskHOM mpobie-
MOW SIBJISIETCSI MCCIIENOBAHMS KOMIUIEKCHOTO KOHTPOJIS
MapaMeTpoB B PEXHMME PEaTbHOTO BPEMEHH Ha OCHOBE
KOMIUTEKCHBIX TIOKa3aTejeld BO3IeicTBUs (PaKTOpOB Ha
gemoeka. Ocoboe MecTo TIpu 00eCTIeYeHUH KOMITIICKCHO-
0 KOHTPOJISL OTBOJUTCSI U3MEPUTENBLHON TexHuke. B Ha-
CTosllliee BpeMs B OKCIUIyaTalMy J1a0OpaTOpHil OXpaHbI
OKpYXarollel cpeibl U MPOMCAHUTAPUN HAXOAUTCS 3HA-
YUTEIbHOE KOJIUYECTBO COOTBETCTBYIOIIEH H3MEpUTENb-
HOHM TeXHUKHU. BMecTe ¢ TeM Hcnoip30BaHue 3TUX Ipuoo-
pOB HE Bcerza IO3BOJIICT OINEPATHBHO IIOJNyYHTh KOM-
TUTEKCHBIE ITOKA3aTeNl CAaHWTapHO-TUTHEHHYECKOTO CO-
CTOSIHUS paboyeid 30HBI.

W3BecTHBIE MyONUKAIIUN IO pa3padoTKe yCTPOHCTBA
KOHTpPOJISI HOPMUPOBAHHBIX ITapaMETPOB MPON3BOICTBEH-
HBIX ()aKTOPOB ITOKA3BIBAIOT, YTO MPOOIIeMa KOMITIICKCHO-
TO KOHTPOJISI CAaHUTAPHO-TMI'MEHUYECKOTO COCTOSHUS pa-
60deli 30HBI paccMaTPUBAETCS HEJOCTATOUHO MOTHO. s

WITIOCTPAIIMX 3TOTO TIOJIOKEHUsI B Tabm. | mpuBeneHs!
HEKOTOpbIe U3 Hanbojiee BOCTPEOOBAHHBIX COBPEMEHHBIX
Mojieneid U (GyHKIMHA TPUOOPOB KOHTPOJISI CAHWUTAPHO-
THTHEHUYIECKOTO COCTOsTHHS paboueit 30HbI [1-3]. Ha oc-
HOBE aHaJlM3a YCTaHOBJEHO, YTO HCCIIEJOBaHHBIE HaMHU
npubopsl, Takue, kak PAT-2I1-Keapi-41,0kraBa-110A,
HMP 230, VIIT'K-JIUMB, MC-2 uMerT BBICOKHE 3KC-
IUTyaTallMOHHBIE TOKa3aTelH, WMEIOT JIOTOJHUTEIbHBINA
QpoBoi MOPT Ui Mepefadn AaHHBIX, OJHAKO HE I10-
3BOJISIIOT OCYIIECTBIIATh KOMIUIEKCHYIO 00paboTKy pe-
3yJIBTaTOB KOHTPOJIS. DTO CBA3aHO C OrPaHUYEHHBIM Ha-
060poM I3MEepUTETHHBIX IpeoOpa3oBaTeneil B HUX.

[TosTOMy aKTyaJbHBIM SIBIISIETCSI WCCIEOBAHHS KOM-
IUIEKCHOTO KOHTPOJISI IapaMeTpoB MUKPOKJIMMATa, IIyMa,
BHOpAalK ¥ JPYTHX NPOU3BOJCTBEHHBIX (haKTOPOB B PEKHU-
M€ PeasIbHOTO BPEMEHH Ha OCHOBE KOMILIEKCHBIX MOKa3aTe-
nelt Bo3aeicTBus (PaKTOpPOB Ha YeNoBeKa, C 00ecreuyeHHeEM
MHHHMH3AIIMA BO3MOYKHBIX CyOBEKTHBHBIX OLIMOOK omnepa-
TOpA, a TaKXKe PEIICHUE MPAKTHYECKHX 33/1a4 10 CO3/IaHHIO
YCTPOMCTB KOMIUIEKCHOTO KOHTPOJIS.
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