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NIABUIIEHHA EHEPI'OEKOJIOTTYHOI EOEKTUBHOCTI
KOMILJIEKCHOI'O BUKOPUCTAHHSA TPAJUIIIMHUX TA
AJIBTEPHATUBHUX ITAJIMB I BUPOBHUITBA TEIIVIOTH

BiHHULIbKM HAI[IOHATBHUN TEXHIYHUNA YHIBEPCUTET

Anomauin

Po3rnsinyTo HEoOXiMHICTH MOJEpHi3allii onanoBalbHUX BOAOTPIHHMX KOTENEHb 3 METOI0 NEpeBelICHHS iX Ha
KOMIUIEKCHE BUKOPUCTaHHS TPAAMIIHUX Ta albTEePHATHBHUX BUJIB nanuBa. [IpoaHanizoBaHi MOKa3HUKH €KOJIOTIYHOI,
€HepreTUYHOI Ta EKOHOMIYHOI e(eKTHBHOCTI. [IpoBeeHO OIHKY TEXHOT€HHOTO HABAaHTA)XEHHS HA HABKOJMIIHE
CEepeIOBUIIE CUCTEMH BUPOOHHUIITBA TETUIOTH 3 KOMIIEKCHIM BUKOPUCTAHHSM Pi3HUX BUJIIB IaJIMBa.

Karouogi ciioBa: BoforpiiiHa KOTeIbHS, IPUPOAHUHN ra3, IIKiTHBI BUKUAIM, TEXHOI'CHHE HABAHTA)KCHHS.

Abstract

The necessity of modernization of heating water heating boilers is considered in order to transfer them to the
complex use of traditional and alternative types of fuel. The indicators of ecological, energy and economic efficiency
are analyzed. An estimation of the technogenic loading on the surrounding environment of the system of heat
production with the complex use of different types of fuel is carried out.

Keywords: water heating boiler house, natural gas, harmful emissions, man-made load.

Beryn

Herpamumiitai Ta BiTHOBJIIOBaHI JpKepena CHEprii OCTaHHIM YacoM CTajdd OMHHUM 13 Ba)KJIMBHX
KpUTEPiiB CTAJIOTO PO3BUTKY CBITOBOI CITUTHBHOTH. 3IMCHIOETHCS TOITYK HOBHUX 1 BIOCKOHAJICHHS 1CHYIOUHX
TEXHOJIOT'1H, BUBEACHHS iX 10 EKOHOMIYHO €(pEKTUBHOIO PIBHS Ta PO3ILIMPEHHS cep BUKOPHUCTAHHS.

['onmoBHUMEU TIpUYMHAME TaKOi YBarW € OYiKyBaHE BHUEpIaHHS 3allaciB OpraHIYHUX BHIB ITalINBA,
pi3Ke 3pocTaHHS X IIHW, HEMOCKOHANICTh Ta HHU3bKa €(PEKTHBHICTh TEXHOJIOTIH iXHHROTO BHKOPHUCTAHHS,
IIKiJJTHBAN BIUIMB HA TOBKUIJIS, HACTIIKHU SIKOT'O BCe OinbIe 1 Oibie TypOyIOTh CBITOBY CIIUIBHOTY. 3 1HIIIOTO
00Ky, mpobieMun eeKTUBHOCTI BUKOPHCTAHHS TPAAHMIIHHNX JDKEepel eHeprii B YKpaiHi CTOATH e TOCTpiIIe,
HDX y cBiti un kpaiHax €C. [IpruanHamMu BOTO € 3aCTapilli TEXHONOT11, BHYEPIIaHHS PECypCiB BUKOPHCTAHHS
OCHOBHHX (POHIIIB TEHEpaIlii eIeKTPOCHEPTii 1 TeIIa, MO pa3oM 3 HU3BKOI e()EKTHBHICTIO BUKOPHUCTAHHS
TMaJfBa MPU3BOIUTH J0 3HAYHUX 00CATIB BUKUIIB IIKINTUBAX PEYOBHH. 3HAUHI BTPATH IPY TPAHCIIOPTYBaHHI,
pO3MOiNi Ta BUKOPUCTAHHI EIIEKTPOEHEprii 1 Temiaa, a TaKoX MOHOIONBHA 3aJIeKHICTh BiI IMIOPTY
€HEePTOHOCIiB II1e OLTBII YCKIAHIOITh CUTYAIliI0 HA EHePTeTHYHUX PUHKAX KpaiHU.

Meroro poOOTH € IOCHiIKEHHS TOKAa3HUKIB e(pEeKTUBHOCTI TpPH CHANIOBaHHI TPaaWIIfHUX Ta
aNTbTEPHATUBHUX BHJIIB MAMBA, BUPIIIIEHHS MTPOOJIEMH IIOJI0 3MEHIIIEHHS BUKHUIIB B aTMoc(hepy.

Pe3yibTaTn gociaixkeHHs

VY pi3HHX raiy3sx Cy4acHOro IPOMHCIOBOrO BUPOOHHUITBA NMPOoOJIeMHU iHTEeHcU(iKalil YHCIeHHUX
TEXHOIIOTTYHHX IPOIIECIB ITOB’s[3aHi i3 3HAYHOI0 3MIHOK a00 MIATPUMKOI TEMIIEPATYPHOTO PiBHS MPOIYKTY
BUPOOHMITBA. ICTOTHA pONB B OpraHizamil TaKMX TEXHOJOTIH HAaJeKWTh amaparaM, IO 3a0e3IedyroTh
MiJIBEIEHHS TEIJIOTH JI0 MPOIyKTY BUPOOHUIITBA 00 poOOUOro Tija B/l 30BHIIIHBOTO JHKEpeEa.

VY 3B’A3Ky 3 MOIOPOXYAHHIM NMPUPOIAHOrO HaJMBa, HA CHOTOAHIMIHINA JEHb Pi3KO MOCTAa€ MUTAHHS
MOJIEpHi3allil mapoBuX Ta BOMOrpidHUX KoreneHb, TELl, a Takoxx BIpoBaJ>kKeHHS HOBHX TEXHOJOTiH, AKi O
JaJH 3MOry e()eKTHBHO Ta €KOHOMIYHO BUKOPHCTOBYBATH €HEPTOHOCIT, 0€3 IXHBOr0 HEraTHBHOTO BIUIUBY Ha
Joel 1 HaBKOJHIUHE cepefoBHIe. BibIIicTh BOAOTPIIHUX KOTENEHb JKMUTJIOBO-KOMYHAJBHOTO CEKTOPY
MPAaLIOIOTh HA MPUPOAHOMY Tasi [1], ToMy BIPOBaIKEHHS MaJOBUTPATHUX EHEPro30epeKHUX TEXHOJOTIH €
BaYKJIMBOIO 1 aKTYaJIbHOIO CTPATEriyHOI0 3aJa4yel0 PO3BUTKY TeMJIOoeHepreTuku. B pobdoti Oyno obpano s
aHaJi3y ONaNioBaJIbHY BOAOIPIHHY KOTENbHIO NOTYyXHicTIo 1,25 MBT y MicTi CnaByTa.



Kputepiii exobesmekn [2] TemnoeHepreTHYHUX OO0 €KTIB Mae Taki TIpynu (GaxkToOpiB BILIUBY:
TEpMOJIUHAMIYHHMN, TaJMBHUI TEXHOJOTIYHMA Ta eKcIuTyarauiiiHuii. HaiOinpn yHiBepcalbHUM €
TepMOIUHAMIYHHN (aKTOp OCKUIBKM BiH BIJIMBAa€ HA BCi MapaMeTpu 1 MOKa3HUKU E€KOJOTiYHOI OE3MeKH.
OuiHka 1poro axkropa (CymMapHOro TEIIOBOTO 3a0pyAHEHHS HAaBKOIMIIHBOIO CEPElOBHUINA) MOKA3aia, L0
IS ICHYFOUOI KOTeNbHI BiH ckianae bi= 1,085, a mis monepuizoBanoi — b1 = 1,129,

OmiHIOI0YY NANUBHUH (HaKTOp BILIMBY MPOBEACHO PO3PAXYHOK PIYHUX BUKHIIB IIKIIJTUBUX PEUOBHH
Ha ICHYIOYii 1 MOAEpPHI30BaHiil KOTENbHSIX, pe3yJIbTaTH MPEACTaBiIeH] B Tabm. 1

Tabnuis 1 — Po3paxyHOK BaJIOBOrO BUKHTY IIKIIJTMBUX PEUYOBUH B aTMochepy

Hai . Ipu cnantoBaHHi rasy IIpwn cnanmroBanHi nexter i rasy
allMEeHYBaHHS BEJIMIHH PosmipHicTh : .
(icHyro4Ya KOTEIIbHS) (MonepHi30BaHa KOTEIJIBHS)
Banoswuit Buku okcui a3oty NOy T 0,77 1,77
Banosnit Bukuy oxcuny Byrierio CO T 2,8 0,58
BastoBnit BUKHIT TIOKCH/TY BYTJIEIIIO T 818,5 1183
CO;
Banosnit Bukun okcuny azory N,O T 0,00113 0,014
Banosuil Bukua Metany T 0,01113 0,0217
Banosuii BUku 301m T - 11,36

3a pe3ynbraTaMyd PO3PaxyHKIB IO IIKI[UIMBUM BHUKHJAM BHIHO IO IPU CIIAJIOBAaHHI IeNer i
MPUPOAHOTO Ta3zy (MOJIEpHI30BaHA KOTENbHS) BOHM 3HAYHO BHWII HIK NPH CIHAJTIOBaHHI MPUPOJHOTO Ta3y
(icayroua xorenbHs). OJHUMHU 13 TIepeBar TeJer € 3MEHIIeHHs] BUKOPUCTAHHSI PUPOTHOTO Ta3y Ta MOXIINBE
BUKOPUCTAaHHSl BIXOJIB TPU CIAJIOBaHHI B AarpoOHOMIYHIA IPOMHUCIOBOCTi, HAIMpPHKIA] MOXKIJIHBE
BUKOPUCTAHHS SIK OpraHiuHe J0O0puBO uisi IpyHTy. OJHAK, NpU CIaJIOBaHHI IEJET YTBOPIOETHCS 30,
BaJIOBUI BUKHJI SIKOT CTAaHOBUTH 11,36 T/pik, 4ACTOUKHM MUITY SIKi yTBOPIOIOTHCS B TIPOIIEC TOPIHHS BUIIITAIOTh
pa3oM 3 JMMOBHMH razaMH 4epe3 JUMOBY TpyOy B aTMocdepy, THM CaMHM HAaHOCSTh IIKIJUIMBI HACTIJKH B
HaBKOJIMIIHBOMY cepemoBHIIi. JIisi BUpIMIEHHS AaHOI MPOOJIEMH MOMKINBE BCTAHOBJICHHS IMKIOHIB. [le
amapaTd JJIsS BIIOBJICHHS TBepaoi (asu 3 ra3oBoro cepemoBuina. BukopucraHHs mukiony [3] (B maHomy
BHITAJKy giaMeTpoM 750 MM) T03BOJIUThH 3MEHIIUTH BUKUAM 3001 10 0,17 T/pik.

3a 10IOMOT010 TPOTPaMHOTO KOMILIEKCY SimaPro mpoBeieHo OLIHKY BIUTMBY TEXHOTEHHOTO
HABaHTAXCHHsI HAa HABKOJIMIIHE CEPEOBUIIE MPU KOMIIJIEKCHOMY BUKOPHCTAaHHI TPAIULIAHOTO Ta
ATHTEPHATUBHOTO TaJlMBa ISl BUPOOHUIITBA TEIUIOTH Ha KOTENbHI TMOTyXKHicTio 1,25 MBT.
Pe3ynbpraty mOpiBHSHHS BUPOOHMIITBA TEIJIOTH HAa KOTENbHI 13 KOTJIAaMU HA MPUPOJTHOMY Trasi
(icHyro4a cxema) 1 Ha KOTeJIbHI 13 KOMIUIEKCHUM BUKOPUCTAHHSAM TPAIULIHHOTO Ta aJIbTEPHATHBHOTO
nanuB (MOJEpHI30BaHA CXeMa) MMoKa3aHi Ha puc. 1.
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Pucynok! — TexHOreHHe HaBaHTa)KCHHS HA HABKOJHMIIIHE CEPEIOBHILE



AHamni3yroun OTprUMaHi BUILE Pe3yIbTaTH MOKHA 3pOOUTH BUCHOBKH, 110 HAWTIPIIMK BIUIUB HA
3JI0POB’sl JIIOJJMHA YMHH MOJICPHI30BaHA CXeMa OTPUMaHHS TEIUIOTH, MPUOIN3HO PIBHO3HAYHUHN BIUIMB
Ha SIKICTh €KOCHCTEMH YHHSITH OOH/IBI CXEMH, Ha 3MiHY KJIIMATy i BHUEpIIaHHS PeCypcCiB OLIbIIE BIJIMBAE
icHytoua cxema. llopiBHIOIOUM BapiaHTH 32 CyMapHHM ITOKa3HHKOM, MOXHa 3pOOMTH BHCHOBOK IO
KpaIolo € CUCTEMA i3 KOMIUIEKCHUM BUKOPUCTAHHSAM TPAIUIIIHHUX Ta albTepHATUBHUX majuB (2169 pt),
TOMAI SIK ICHYIOYa CXeMa MAa€ IMOKAa3HWK TEXHOTEHHOTO HABAHTAKEHHS HAa CEPEeIHBOCTATHCTHYHOTO
eBporneiti Ha 48 % Buie (3217 pt).

BiIMiHHICTh €KOJIOTTYHMX MOKA3HUKIB MOXHA IMOSICHUTH THUM, IO MPH CHATIOBAHHI BiIXOIB
JNCPEeBUHNA HANOUIbIIA KUIBKICTh MIKUITUBUX BHKUAIB ckiamae COz, SIKUH XK€ TOTIM TOTJIMHAETHCS
JIEPEBOM B TIPOIIECI POCTY 1 BUIISETHCA KUCEHB, OTXKE MPOTATOM KHUTTEBOTO IIUKITY YTPUMYETHCS OaiaHC
CO2Ta O2, 110 1 BpaxoBye KoMIuiekc SimaPro.

ToOTO exoJyoriyHi Ta TepMOANHAMIYHI (AaKTOPU OLIHKU €()EKTUBHOCTI CUCTEMH BHPOOHUIITBA
TEIUIOTU MOKa3yloTh CYNEPEewIMBl pe3yibTaTH, TOMY HNPUMHATO DPILIEHHS OLIHUTH 1€ 1 €KOHOMIYHI
MOKa3HUKH poOoTH. OIiHKA ) €KOHOMIYHUX MOKAa3HUKIB pOOOTH TOBOPUTH PO TE, L0 COOIBApPTICTH
BHPOOHUIITBA TETUIOTH B iICHYFOUil cxemi ckianae 369 rpu./I' [k, a B MOJIepHI30BaHId — 286
rpH./I"JIx. KommuiekcHe BUKOpUCTaHHS TPAIUIIMHUX Ta allbTEPHATUBHUX JPKEPEIl €Heprii 103BOJIsE Ha
22,5 % 3HM3UTH COOIBApPTICTh BUPOOHUIITBA TEIUIOTH, IO JO3BOJIMTH MPAKTHYHO 32 OTATIOBAILHU N
MepioT OKYIMUTH KaliTaJOBKIAACHHS y HOBE 00naHaHHs. [[715 MOKpalIeHHs] eKOJOTTYHUX MOKAa3HUKIB
MOJIEPHI30BAaHO1 CHCTEMH Tpeba BXKMBATH KOMIUIEKC TEXHOJOTTYHUX 3aXOIB 3 OUHWIIEHHS BIIXITHUX
rasiB Ta yTuiizaiii ix Teriotu [4].
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