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Mogepni3saiiss razoBux koraiB TEC, TEI]
Ta KOTEJIeHb BIJINOBITHO /10 BUMOT
ekoJorivaux aupekrtus €C

[Tokasano, 10 BCTaHOBJIEHA TMOTY’KHICTb KOTJIOArperaTiB B YKpaiHi 3HAYHO IMEPEBUIIYE I10-
TpeOW CIOXKUBAYiB Ta SAK OJUH 3 HaWMEHIT KalliTaJOEMHUX IIJIAXIB MiJIBUIIEHHS 1X
TEeXHiIKO-eKOHOMIYHUX Ta €KOJIOTiYHMX IOKA3HHKIB 3 IOJIOBKCHHSM PeCypcy MOXKHA PO3IJIS-
JIaTH TlepeMapKyBaHHSI KOTJIOArperaTtiB Ha MEHINIy MOTY’KHiCThb. BcTaHOBIEHO, MO /IS KOTJIiB
naymBocnasoounx ycranopok (IICY), Bxigna rtensoBa mnoryxkHicts sikux 50 MBr Tta
6iJbllie, IO TPAIOIOTh HA MPUPOJHOMY Tasi, /st gocsrHerHss HopM €C HeoOXiTHO 3HUBUTH
Bukngan NOy Ha 50-80 %. 36ismbinerHss 06’e€My Tras3iB PelUpPKYJAIii B AyTTbOBE MOBITPS
GiJibiiie 25 % Bijl AUMOBUX Ta3iB 3HAYHO 3MEHINYE KOHIEHTPAIIO0 KUCHIO Y CyMillli TOBITpPsI Ta
JIIMOBUX Ta3iB, 110 MOKe MPU3BECTH /IO IOTiplIeHHs ropiHHs, BUHOCY (hakely B KOHBEKTHB-
HY YaCTUHY, IIPU3BECTU [0 3HAYHOTO 36iJbIIIEHHS BUTPATU €JeKTPOEHepPTii Ta 36iJbIIeHHS
TeMIiepaTypu BUXiAHUX ra3iB. Bukopucranus rasie COs un Ny g 6anactyBaHHS TPUPOJI-
HOTO Ta3y 3 Meroio 3HWXKeHHS BUKUAIB NOy € eKOHOMIYHO HEJOIiJbHUM. 3aCTOCYBAHHS TeX-
HoJioril 6asiacTyBaHHs, 1110 IPYHTYETbCA Ha MiAMINIyBaHHI AMMOBHX ra3iB /I0 IPUPOJHOTO Ta-
3y, norpelye cIeliaJbHUX MaJbHIUKOBUX IPHUCTPOIB, Ta Jlialla30H PEryJIOBaHHS TOTYKHOCTI
najbHuKa Moxke OyTu ob6Mmekenuil. JloiiibHe moeaHaHHs [AeKiTbKoX 3axo/iB 3umkenHs NOy
ofHOYacHO. Po3pob6sieHo mian [iil /18 BUKOHAHHA €KOJOTiYHMX AupekTB €C icHylounMu
KOTJIOArperaramMy, Mo [PalioloTh HA IPUPOAHOMY Tasi, 3 IiJBUIIEHHAM IX TEXHiKO-€KO-
HOMIUHUX TOKa3HUKIiB. OJHUM 3 MOKJIMBUX ILJISXiB BUKOHAHHS €KOJIOTIYHUX JupektuB €C
KOTJI0arperaTaMu B YKpaiHi € rmepeHeceHHss HaBaHTaKeHH Bij icayiounx IICY BxigHolO Ten-
JIOBOIO TIOTY:kHicTI0O 50 MBT Ta 6isbiie 0 MeHIT MOTY:KHUX. KpiM TOTO, MOKJINBO TepeMap-
KyBaHHsg 4acTUHM KOTJIB Ha HOBY HOMiHAJbHYy M[OTY)XHicTb 3 Merolo orpumanug IICY,
BXi/lHA TeTIOBa TOTYKHIiCTh Kol Oyze mennre 50 MBT, 1o BuBese iX 3-mij il AUPEKTHBH
€C 2010,/75/EU. Bi6a. 18, puc. 6, maba. 1.

Kuo4oBi cioBa: okcuim a3ory, TOPiHHS, pPecypc, KOTJU, PEIUPKYJISILis.
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36ibIIeHHsT BApTOCTI TPUPOJHOTO Tazy /A€
3MOTYy BIIPOBA/KYBATH OiJbIl KamiTaJoeMHi Ta
eHeproedeKTUBHI 3aX0/M MI0J0 HOro BUKOPUCTAH-
HA ICHYIOUMMU KOTEJbHUMU YCTAaHOBKAMU Pi3HOI
MOTY>KHOCTi. Y TOI ke yac YKpaiHa Ipu BCTyIi
no €sporneficbkoro Eneprernynoro CriBToBa-
puctBa ta mignucanui Acortianii 3 €BporeiicbKuM
Cor3oM 3060B’sA3aacsi BUKOHYBATH JAWPEKTUBU
€C, 30KkpemMa MO0 BUKUIB NIKiIINBUX PEYOBUH
B armocdepre nosiTps [1, 2]. To6To BIpoBaKy-
BaHi HOBI TEXHOJIOTII, y TOMY YMCJi IIPU PEKOHCT-
PYKLII Ta MoAepHisauil MaJuBOCHAJIIIYUX YyCTa~
nosok (IICY), mMaiorh 3a6e3meunTy BUKOHAHHS Cy-
YACHUX €KOJIOTIYHWX HOPMATHBIB Ta OyTH €KO-
HOMiYHO BUIIPAB/JIaHUMU.

Y €C ra B YKpaini BUKOpUCTAHHS TPUPO/HO-
ro razy mportsarom Hactynuux 15—20 pokiB ria-
HyeTbCst y Mexxax 22—31 % IepBHHHOTO MOCTavyaH-
Hs eHeprii [3, 4]. OcHOBHUII HAIPSIM BUKOPHUCTAH-
HS TIPUPOJHOTO Tady B YKpaiHi — Iie foro crasio-
BaHHA Yy KOTJIAX Pi3HOI IOTY’KHOCTI 3 METOIO OTPU-
MaHHA IapU 4¥ TEIIOBOI eHeprii Ta y AeAKUX Tex-
HOJIOTiuHUX TIporecax (Meraaypris, Ximig Ta iu.).

[Ipu cramioBanHi TPUPOJHOTO Tazy B TOPiB-
HSIHHI 3 IHIIMMU BUKOIHUMH TrajuBamu (BYyrisuis,
topd, Hadra) HA OAMHMINO BUBIIHHEHOI TEINIOBOT
eHeprii BUKUJAE€TbCA 3HAYHO MEHINe UIKIJIUBUX
pedoBUH B atMocdepHe TOBITPs, a OCHOBHUX 3a-
6pynnioBauiB ycboro tpu: NOy, CO ta VOCs
(volatile organic compounds). IIpu upomy BKIaz

I. Haiinory:xHimi naposi
kot TEC ta TELl (TTME,
TI'MII, TI'M Ta in.) 480-2550
1/rox mapu: 3,1 mapa.m3
(20%), KBBII — 17%.

III. IMoTy:kHi Bogorpiiini
xoriau TELL i paiionHuX KoTe/IeHb
(KBI'M, IITBM Ta in.):
2,9 mapa.m3
(18,7%), KBBII - 26 %.

2010/75/EU

(EU) 2015/2193

OpienToBHA
piuHa cTpyKTYypa
CHOKHBAHHS
NPHPOTHOIO ra3zy
KOTJIAMH
15,5 mapa.m3

. Kotiin, mo onaoors
TPOMHCJIOBI MiANPHEMCTBA,
LIKOJIM, aAMiHicTpaTHBHi Oy1iBIi,
0araTroKBapTHPHI OyAMHKH
(HAUCTY, KCB Ta in.):
1,9 mupa.m3
12,3%), KBBII - 15%

OKCHJIiB a30Ty cepeJl OCHOBHMX 3a6py/HIOBAYiB
(BigHOmeHHs KOHLEHTpalii 3a6pyAHIoYoi pevo-
BUHM y JIMMOBHUX rasax /o ii MaKkCHUMaJIbHO JIOIyC-
TUMOT KOHIleHTpalii B arMocdepHOMY TOBITPi)
cranoButb 95-98 % [5-7].

Y rtabuuili HaBejeHi HOPMHU I10JI0 BUKHJIIB
OKCHU/IIB a30Ty B 3aJICKHOCTI Bi/l BXi/THOI TEILIOBOI
MOTY>KHOCTI TaJanBOCIAI004Y01 ycTaHoBKU N Tipn
cnamoBanni npupoauoro ragy na TEC, TEIl ra y
korespuax (Oy = 3 %, P = 101,325 «lla, cyxi
rasu) anag pisanx IICY: Bemmkux — Large Com-
bustion Plant, TICY > 50 MBr, aupekTtuna
2010/75/EU [2]; cepeanix — Medium Com-
bustion Plant, 1 < I[ICY < 50 MBr, aupektusa
(EU) 2015,2193 [8]. Tloryskuicts IICY — ue
CyMa BXiZIHMX IOTY»KHOCTel BCiX KOTJIOarperaris,
MiIKJI0YeHNX /10 ofHiel qumoBoi Tpy6u [2, 9].

Ieryioui [ICY, MBr HOEf\i/[chy’
Buxkwnn
1SNS5‘5<N<50‘50SN 1 <N
NOy, mr,/um3 250 200 100 100

Ha puc.1 nokasaHo opi€eHTOBHY piuHYy CTPYK-
Typy CIOXHUBAHHSA NPUPOAHOIO Ta3y B YKpaini
KOTJI0arperataMu, fKi yMOBHO, B 3aJIe;KHOCTI BiJ
[OTY>KHOCTi, posnogijgeni Ha rpymu I=V (kpim mo-
6yTOBUX KOTJIOArPerariB iHAMBiyaJIbHOTO OIAJeH-
ug), 3a 2015-2017 pp., Ta KoediuieHT BUKOpPHU-
cranHs BeTaHoBeHoi noryskHocti (KBBID).

II. IloTy:xHi mapoBi KOTJI
TEL (TI'M, TII, BK3, E Ta
in.) 50-420 t/rox mapm:
2,3 mapa.m?
(14,8%), KBBII - 28 %.

IV. Boaorpiiini koriu
KBapTAJILHUX KOTeJIEHb i TapoBI
NPOMHCJIOBHX MiINPHEMCTB
(TBI, AKBP, IE, KBI Ta in.):
5,3 mapa.m®
(34,2%), KBBII — 17%.

Puc.1. OpieHToBHe piuHe CIIOKUBaHHS IIPUPOIHOIO Tady B YKpaiHi KoT/joarperaraMu pisHoi MOTY>KHOCTI Ta IX KoedilieHT BUKOPH-

CTaHHS BCTAHOBJIEHOT HOTy)KIIOCTi .
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Puc.2. Ilokasuuku no Bukmpax NO, korsoarperatamu TEC,
TEIL, pafioHHIX Ta KBapTaJbHUX KOTEJbHHUX, IIPOMHCJIOBUX Ta
onamoBanbHuX Kot mianpuemcts (koram TTMII y po6ori 3
auMococaMu permpkyasnii rasis (JIPT)) aag pisaux rpym: ans
I, III, IV — pami 3 [10]; aaa I — nmani 3 [11]; qoa V. — mami
gaui (1 — mojpoBi nanpuuku; ¢ — QopraMepHi HaJbHUKH;
BK-22 (KCB-1,0), BK-32 (KCB-1,25)).

Koreapui 3 xorsamm, gaKi migmagaioTb i
nupektuBy €C 2010,/75/EU [2], cniokuBaioTh
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I'pyna IV

6ausbko 8,3 Mapa M3 mpupogHoro rasy, a6o
53,5 % (rpymu I-II1), mix mupexktuBy (EU)
2015,/2193 [8] — 7,2 mapa M3, a6o 46,5 % (rpy-
mr [V=V), cepeaniii KoedilieHT BUKOPHCTAHHS
BCcTaHOBJEHOT noryxHocTi korsis KBBII, mo npa-
HIOIOTh Ha TIPUPOAHOMY Trasi, Huspkuii (aus.
puc.1). Tpe6a BpaxoByBaTH, L0 3Ha4YHa KiJbKiCTh
KOTJIiB OTlaJ/ioBajibHi, TOOTO MPaIioioTh OJU3bKO
4300 ron/pik. lloxo rpyn I, II, to kinbkicTb
piunux poGouymx TroAMH MOXxe OyTu Oifbiie,
ockimbku 1e kormoarperatn TEC ta TEIL, gaki
[PAIIOIOTh TAKOXK Y JHTHIN mepioj [Js BUPOOHUIL-
TBa CJEKTPOCHEPTii UM Mapu I TEeXHOJOTIUHUX
norpe6 mignpuemcrs (TELL-5, TELL-6 Ta JapHuib-
ka TEIl M. Kuesa, Bimonepkiscbra TEIL Ta in.).

Peanpbhne HaBaHTa)KeHHS KOTJOarperariB ycix
TPy y OiJbIIOCTi BUMAJKIB BHUINE Ta 3HAXOIUTHCS,
3a HawMMK gaHumu, y Mexax 20-80 % (20 % —
MiHIMaJbHUN HWXKHIN poOOYMil [ialma3oH HaBaHTa-
SKeHHs O1/bIIOCTI KOTJIIB); iHIIN KOT/IM, SK [paBu-
JIO, 3HaXOJATbCA Y PE3EPBI.

Ha puc.2 maBeseHo excrnepuMeHTaJbHI JaHi
piBua BukuiB NOy [/ TUTIOBUX MPE/ICTABHUKIB
MapoBUX Ta BOAOTIPitHMX KOTJiB rpyn [-V.
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a — pisaung Mixk KK/l koTsiB Ha HOMiHAJIbHOMY HaBaHTa)KEHHI Ta

noryskHocti 60 %; 6 — KK/I 3aBozacbkoro koraa TBT-8M rta moaepuizoBanoro TBI-8P y sasekHOCTI Bi/i HABaHTaKEHHSI.

Ha puc.3 naBegeno KK /I tunoBux Kotsoarpe-
raTiB y 3aJesKHOCTi Bifi X pexumy poOOTH Ta TO-
Ka3aHo BeJMYUHy Horo 36isblieHHs y pasi po6oTu
KOTJIIB Ha ToTyskHOCTi 60 % Yy TOpiBHSAHHI 3
HOMiHANbHUM HaBaHTaskeHHAM. 36imburenns KK][
(y cepennbomy Ha 1,8 %) KOTJIB NMpU 3HUKEHHI iX
HaBaHTa)KeHHs 0 60 % MOSCHIOETHCS 3MEHIIEH-
HAM TeMIlepaTypu BUXIJHUX Ta3iB, TOOTO 3MeH-
IIYETHCA BTpara Temsa 3 auMoBumu rasamu (qs),
Ipu 1[bOMY 3POCTa€ BiJIHOCHUI BiJICOTOK BTpaT Te-
IJIOTH B OTOYYyIOYe Cepe/loBUINE yYepe3 30BHilIHIO
nosepxHio (qs). BiANOBIHO, 3HUKEHHS HOMiHAb-
HOI TOTY’KHOCTi KOTJI0arperariB MOsKHa PO3TJsja-
T K OJAWH 3 HAWUMEHI KaliTaJOEMHUX MLJISIXiB
i IBUTIEHHS e(DEKTUBHOCTI BUKOPHUCTAHHS TIPUPO/I-
HOTO rasy KOTJIaMH.

BBakaemo, 1o mepeMapKyBaHHSI KOTJIB i3
3MEHIIEHHAM 1X HOMiHAJbHOI TEIJIOBOI MOTY>XHOCTI
3 ypaxyBaHHAM CbOTOJHINIHBOIO CTaHy iX BHKODPH-
craung (quB. puc.1) edekTHBHO /I KOTJoOarpe-
raTtiB, IO BiZipallioBaJu 3aBOJICbKUI pecypc, Ta
peraamentyetbesa K/ 34.25.509-2003 [12]. Exo-
HOMiYHA JOLIJABHICTH TAKOrO IepeMapKyBaHHd
OOTPYHTOBYETbCS He TibkM migBumeHHaM KK/|
KOTJIiB, a I IMOJIOBXKEHHSM iX pecypcy 3a paXyHOK
3MEHIIEeHHS] TEeIJIOHATIPYTH TOMKOBOTO0 06’€MY Ta
pi3HMII TeMIepaTyp IO Ta30BOMY TPaKTy KOTJoar-
peratry. Kpim TOro, [/ JOCATHEHHS Cy4acHUX BH-
MOI IOJ0 PiBHA BUKHU/IB OKCUJIB a30Ty ¥y
Bianosignocti 10 aupektus €C [2, 8] 3’saBasieTbes
MOXKJIUBICTb 3aCTOCYBaHHS [J5 IlepeMapKOBaHUX
Ha MEHIIY IIOTY’KHIiCTb KOTJIB METOMIB 3HIDKCHHA
NOy, 10 TPYHTYIOTbCSI HA BUKOPUCTAHHI TMTATHOTO
TATOJIyTTHOBOTO 0OsajHanHs (Mepenyck JUMOBUX
rasiB 3 IUMOCOCY Ha BCac JYTTbOBOIO BEHTUJSATOPA
— «camopenupkyJaaiis») [13, 14].

Y 3HauHil YacTWHI BUMAJKIB MPHUEIHAHE Ha-
BaHTA)KEHH4 CIIOKMBAYiB He /la€ 3MOTUM 3MEHIIUTU

NPOEKTHY NOTYXXHICTb KOTeJbHOI, BiJNOBifHO i
KOTJIiB, TOMY HeoOXi/Ha 1X MOJepHi3allis 4u pe-
KOHCTPYKITis 3i 30epesKeHHSIM HOMIHAJIHHOI TETLIO-
YU TIapOIPOyKTUBHOCTI.

Iucrurytom razy HAH Ykpainu pnsg 6aratbox
TUTIB KOTJTIB po3po6JieHi KOMILJIEKCHI TTPOEKTH iX
pekonctpykiii [15—17]. Ha pwuc.3,6 mokasano
KK/ korsma TBI-8M y 3asesxsocTi Biji HaBaHTa-
sKeHHs 10 Ta micas mogepnisauii (TBI-8P). Kom-
IJIeKCHa MojiepHiszalig korjaa TBI-8M mnomsrae y
361/IbIIeHH] TTOBEPXHi KOHBEKTHUBHOT YaCTUHU Ha
60 % 3aBAAKM BHUTOTOBJEHHIO KOHBEKTUBHOI I10-
BEPXHi HOBOI KOHCTPYKIIii 3 Tpy6u giamerpom 32 x
3 MM 3amicth 28 x 3 MM 1pHM HeE3HAYHOMY
36ibIIeHHi TabapuTiB KOHBEKTHUBHOI MIAXTH Ta
3aMiHi IITAaTHUX NAJbHUKIB Ha YIOCKOHAJEHi I0-
qoBi MITUT-3 3 kani6poBaHUMU COILJIAME Ta GiJIbII
JIOCKOHAJIUM POo3nofijoM moBitps [16]. MaxkTuuno
TeMIlepaTypa BUXI/JIHUX Ta3iB 3HM)KeHa /10 €KO-
HOMIYHO OOrpyHTOBaHOi Temmneparypu 70—120 °C
(KK 94-95 %). Ilpu me 61/IBIIOMY OXOJIO/PKEHH]
JUMOBUX ra3iB MOKJIUBE BUIIAQJIHHA KOHJEHCATY Ta
HOIIKO/PKEHHST HUM OCTaHHIX 10 X0y rasiB Tpyo
KOHBEKTUBHOT YacTWHM Ta AuMoBOi TpyO6m. To6To
JUIST TIMOOKOT yTUJIi3arii AMMOBHUX Ta3iB 3 4YacTKO-
BOIO KOH/IEHCAITIEI0 BOSIHUX MAapPiB HEOOXIMTHO 3HAY-
HO OiJIbIINi KarmiTaJbHi Ta eKcITyatalliiiHi BUTpaTH,
SKi TiepebadaloTh 3aXHUCT TMOBEPXOHb BiJ [Iii KOH-
JleHcary, ioro 36ip Ta yTHi3alliio.

OcHoBHi TMO3UTHBHI Ta HEraTWBHI aCIEeKTH
3MCHIIICHHA HOMiHAJIbHOI MOTY>KHOCTiI KOTJoarpe-
ratiB, kpim nigsumenng KK/, mpu ix mepemapky-
BaHHI Taki:

a) CHaJoBaHHs MPUPOJHOTO Tady Gyje BiaGy-
Batucs B ToMl Gisibiioro 06’eMy (3MeHIIEHHS TETLIO-
HANPYTH TONMKOBOrO 06’€My), 10 36i/IbIIye pecype
TOIKOBUX €KPaHiB, IMAJbHUKIB Ta MNEPIIUX T10 XOIY
JIUMOBUX ra3iB IIaKeTiB KOHBEKTUBHOI YaCTUHY;
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6) abCcoJIIOTHA BTpaTa TEIJIOTH Y HABKOJIMIIHE
cepeloBUINe Yepe3 30BHIIIHIO MOBEPXHIO KOTJA
(q5) mpakTHYHO He 3MiHMTbCS, aje ii MUTOMuii
BKJIQJl y 3araJibHUX BTpaTax 3poCTe;

B) TATOAYTTbOBE OGJAJHAHHS HAJIUITKOBOT
HPOAYKTUBHOCTI MOUiJbHO 06JAJHATH YACTOT-
HUM PeryJioBaHHAM a60 3aMiHUTH MEHNI TIPO-
JYKTUBHIM;

r) 3MEHIIEHHS MaKCUMAJIbHOTO 00’€MY JMO-
Bux rasiB Ha 30—40 % gactb 3Mory 3ailicHuTH
IOBHOLIIHHY PEeNUPKYJIAIII0 AUMOBUX Ta3iB Ha
HOBIfl HOMiHa/MbHIi MOTY)XXHOCTI AJIA 3HUKEHHSA
NOy i3 3acTocyBaHHAM iCHYIOUOI'O TArOLYTTbOBO-
ro o6magHanus a6o ycranoskoio [IPT (ie Gyso B
JeSKAX BUIAJKAaX CKJIAJHO peasi3yBaTH IIPU poO-
60Ti KOTJIiB Ha 3aBOJICbKill HOMiHAJIbHIN TOTYX-
HOCTi uepe3 30i/bIIeHHS BUIKOCTI ras3iB y raso-
X0/laX KOTJa, IO MOTJIO BUBECTH X 3 Jaxy, ab6o
uyepes inmi npo6aemu). [Ipu sactocyBanHi pe-
MUPKYJAANIT A0JaTKOBO 36iJbIIYEThCS pecypc
TOIIKOBOI KaMepH, IaJbHUKIB Ta IepUIUX [0 XO-
Ay Ta3iB KOHBEKTHMBHUX IIaKeTiB 3a PaXYHOK
3MEHUICHHA TEMIIePATypPHOTO PiBHA MiX JUMOBU-
MU TFa3aMu Ta IMOBEPXHAMU,

/1) 3MEHIIeHHS HOMiHAJbHOI BCTAHOBJEHOT
TEIJIOBOI MOTYXKHOCTi KOTEJBHOI, 110 B JCAKUX BU-
najikax Moske OyTH HENPUHHATHUM depe3 OiJiblie
TIpUEHAHEC HABAHTAKCHHA CIIO’KUBAYiB.

Y pasi gKmo KOTIM BiAIpaIoBaJn CBili 3aBO-
JICbKUI pecypc, ajie MaloThb 3aJUIIKOBUi (izwy-
HUI, a BapTiCTh iX PEKOHCTPYKIi 41 MojepHisarii
6isbie opieHToBHO 50 % BapTOCTi 3aKYIKH HOBOTO
KoTsta (3 ypaxyBaHHSIM MPOEKTHUX, MOHTAKHUX Ta
MyCKO-HAATO/IKYBAJBHUX POGIT), TO HEOGXiIHICTD
3aMiHM CTapuxX KOTJiB Ha HOBi OOTPYHTOBYETHCS
TaKUMHU (PaKTOPaAMU:

a) IIPU YCTAHOBIi HOBOTO KOTJIa BCi eJeMeHTH
Oro HOMEHKJIATYPM CepiffHO BUIILYCKAIOTbCS IPO-
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Puc.4. 3anexHictb BUXO/y OKCHJIB a30Ty IpH j0jaBaHHI Oa-
JIaCTy PIi3HOrO CKJIaJy Ta CcHoco6iB ioro mojgadi B 30HY TO-
pinua: 1 — migMimyBaHHS ANMOBHX Ta3iB /0 AyTTbOBOTO
nositpsa; 2 — migmimysanna CO, 10 AyTTHOBOTO TOBITPS;
3 — migMminryBaHHS AMMOBHUX Ta3iB [0 IPHUPOAHOTO Ta3y B
nanpHuky [10]; 4 — mopaua cymimi N, ta npupojHoro rasy;
5 — nopaua cymimi CO, Ta npupojHoro raszy; Vg — 00’eM 6a-
nacry, HM3; Vep, — 06’eM IpupogHOro rasy, HmS.
mucaosicTio (apMaTypa, NMOBEpXHi HArpiBy TOIO)
Ta MOXYTb 6yTH 3aMOBJIEHI Ta 3aMiHeHi y Haiiko-
poriri TepMiHU 3 HIDKYNMU (DiHAHCOBUMHU BUTpAaTa-
MH y TOPiBHSHI 3 3aMOBJEHHSIM HecepiifHOro 00-
JIa/JHAHHI;

6) BUKOPHUCTOBYIOTHCS CYYacHi KOHTPOJBHO-
BUMIiPIOBAJbHI TIPUJIQIN Ta cepiliHa cucremMa aBTO-
MATHYHOTO YIIPABJIHHS KOTJOM, IO TO6YA0BaHA
Ha HOBIill eseMeHTHiN 6a3i;

B) TOMKa KOTJa, AK MPaBUJIO, PO3PaXOBaHa
111l HOMEHKJIATYPy MaJbHUKIB, IO BUIIYCKAIOTHCS
Ha JJaHWW Yac He TiJTbKW BiTYM3HSIHUMHU, a M 3aKOp-
JIOHHUMHU BUPOOHHWKAMH, y TOMY YHCJi PO3paxoBa-
Ha Ha magpHuku Low NOy burner;

I') KiJIbKiCTh MOCTIHHOTO TEXHIYHOrO MEPCOHA-
Jy MeHIIe 4l BiH Mo)ke OyThm B3arasi BifCyTHil,
10 3MEHIITy€ eKCITyaTalliifHi 3aTpaTi;
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Puc.5. Buknan okcuiiB a3oTy IpH 3aCTOCYBaHHI HAJbHUKIB OJHO- Ta JABOCTaAiliHOro criamoBanis: a — y koriai [ITBM-50 3 najb-
nukamu MIMT-6 ta T/IC-50; 6 — wma mogeni nanpinka IJIC-LNB na nmaGoparopuomy crenai (L — Bigcramp Bijg Micus nogaui
NPUPO/IHOTO Tady B MEePBUHHE MOBITPst; D, — jiamMerp aMOpasypu MajabHUKa).
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J1) BUKWIM TIKiJTUBUX PEYOBUH BiJIIOBi1Al0Th
qupektuBam €C.

Y 3B’43Ky 3 TuUM, 10 Agas icuyiouunx I[ICY
npu BXigHi#t TemmoBiit mortyxuocti 1 < IICY
< 50 MBT fmomyckaoTbcs 3HAYHO HMKYI PiBHI BH-
KUJiB 3a0pyAHIOIYNX arMocdepy pedyoBUH, HiX
[T HOBUX, BBeJeHUX B Jif0 micasg 20 rpyass
2018 p. [8], ekoHomiuna AOMiJBHICTD 3aMiHU KOT-
JloarperaTiB 1bOTO [ialla30HY IMOTY>KHOCTEH, IO
BifmpaoBaan cBiif 3aBOJACBKUH pecypc, y TO-
PiBHAHHI 3 IX PEKOHCTPYKIIEI YU MOJEep-
Hizarmieio Moske Oytu cymHiBHOIO. Takox 3 aHa-
Jqigy puc.l BUJHO, 10 OJHUM i3 palioHAJbHUX
NIIAXiB BUKOHAHHSA AupektuB €C KoTJ0arperaTu-
MU B YKpaiHi € YacTKOBe IepeHeceHHd HaBaHTa-
skeuHdg Bin icuytounx I[ICY BXigHOIO TemnoBOIO
noryskuictio 50 MBrt Ta 6isbine 10 MEHII MOTYX-
Hux. Kpim Toro, mpu nepemMapKyBaHHI 4acTUHU
KOTJIiB Ha HOBY HOMiHaJbHY IOTYXXHIiCTb TaKUM
yuHOM, 106 BXijgHA TemoBa motyskHicTh [ICY
O6ysna menme 50 MBr [12], MoxHAa BUBECTH dYac-

TUHY KoTeJeHb 3-mig xif  gupexrtuBu €C
2010/75/EU [2].

OpHielo 3 mepeBipeHNUX Ta HAAIWHUX TEXHO-
JIOTi#l 3HVKEHHS BUKHU/IB OKCH/IiB a30Ty KOTJOAr-
peratamu € GaJjactyBaHHs 30HU ropiHus [5, 10].
Ha pwuc.4 [10] mokaszano ysaraJbHEHHSI MeTOiB
sumkennss NOy G6anacTyBaHHSIM 30HU TOPiHHS
CO,y, Ny ta aumosumu razamu (JIT) Ta crnoco6iB
ix mozmaui B 30HY TOpiHHA npu KoedimieHTi HaI-
JIMUIKY 1oBiTpsa o = 1.

3 puc.2 BugHO, 1Mo ausg rpyn I-111 vHeo6xigHO
y cepefHboMYy 3HU3UTH BUKHAM OKCHU/IB a30Ty Ha
50—80 %, 3 puc.4 — 1o Juine 6asacTyBaHHSIM 30-
HU TOPiHHA 3a PaXyHOK PEUMPKYJIALII IPOAYKTIB
3TOPSIHHS i3 3aCTOCYBaHHAM 25 % 00’€My JMMOBUX
rasip (sakinyenuss kpuBoi 1) MOXK/JIMBO 3HU3HUTH
BUKUJIM OKCUJIIB a30Ty Ha GJIu3bKO 45 %. Ilogasb-
e 36i7bients 06’eMy rasiB perupKyJisilii 3MeH-
1Iy€e KOHLEHTPAILil0 KUCHIO Yy CyMilli IOBiTpsA Ta
auMmoBuX rasis mmwxue 17,5 % (o = 1,2) [5, 14],
10 MOXKE IIPU3BECTU [0 IOTipLIEHHA I'OPiHHA, BU-
HOcy (pakesy B KOHBEKTHBHY YaCTHHY, TIPU3BECTH
JI0 3HAYHOTO 30iJIbIIEHHS BUTPATH €JEKTPOEHEPTil
Ta 3061JbIIEHHS TeMIepaTypu BUXIJHWX Ta3iB.
MosksnBe 3acTOCYBaHHS O6iJIbIIT CKJIQJHUX TEXHO-

Jii mono icuyrounx kornoarperaris I[ICY (korenbHoi) o
HPUBEICHHIO iX JI0 CYYaCHOTO T€XHIKO-eKOHOMIYHOTO Ta €KOJIOT{4HOTrO PiBHSI

V\

OCHOBHI €JIEMEHTH KOTJIIB
MalOTh 3AIMLIKOBUM (Qi3sUUHUM
pecype, y mKOBOMY pexuMmi
[ICY Hece HaBaHTa)KEHHS OLTBII
HiK 60% BCTAaHOBJIEHOT
HOTY)XXHOCTI, a JUISl IPHBEICHHS
OJIHOTO KOTJIA JI0 CY4acHOTO
TEXHIKO-€KOHOMIYHOTO Ta

OCHOBHI €JIeMEHTH
KOTJIIB MalOTh
3IHIIKOBUM (Di3MUHUM
pecypc Ta
y MIKOBOMY PEXHUMi
IICY Hece
HAaBaHTAKEHHS MEHILIE
HiK 60% BCTaHOBJICHOT

OCHOBHI €JIEMEHTHU KOTIIB
MalOTh HE3HAUHUI
3aJIMIIKOBUHM (Di3UYHUIM
pecypc, ado BapTicTh ix
PEKOHCTPYKLIT OinbIe
opientoBHO 50%
YCTaHOBKH HOBOT'O

HaOIM>KEHHAM OCHOBHHX
MOKa3HMKIB IXHBOT p0OOTH
JI0 Cy4acHOTO PiBHSL.

2. 36inbiueHHs eheKTHBHOT
HOBEPXHi TEIIO3HIMAHHS,
30KpeMa, 3aBJISIKH
3aCTOCYBAHHIO CHELiabHIUX
BUHOCHHX TEIUIOYTHIIi3aTOPIB
3. BipoBapkeHHsI 3aX0/1iB
3HWKEHH BUKKAAIB NOX 110
HopM €C, 30kpema
3aCTOCYBaHHs PELUPKYJIALii B
MOEHAHHI 3 IHIIMMH 3aX0jaM1

6m3bK0 60 % Bin
HOMiHAJIbHOT,
3aCTOCYBaHHS
peLMpKyYISLii TMMOBHX
rasiB 3 BUKOPHUCTaHHAM
icHyro4oro
TATOJLyTTHOBOTO
o0OmaHanHs abo, 3a
noTpedH, HIIKX 3aX0/1iB
3HmKeHHsT NOX

€KOJION'YHOTO piBHS HEOOXiIHO HOTY)XHOCTI
He Oinblue opieHToBHO 50 %
BAPTOCTi HOBOTO
1. YaockoHaneHHs [TepemapkyBanHs 3amiHa KOTiIa Ha OiIbLI
HaJIBHUKOBUX NPUCTPOIB 3 KOTJIIB Ha MOTYXHICTb cyyacHui

Puc.6. Cxema-mian [iil mo/0 BUKOHAHHS €KOJOTiYHUX aupekTuB €C KoToarperatamMu Ta-
JIMBOCTIAJIIOIOYNX YCTAHOBOK O/HOYACHO 3 Ii/IBUIMIEHHSAM X TeXHiKO-eKOHOMIUHHNX ITOKA3HUKiB

Ta pecypcy.
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Joriit 6asactyBaHHs /s 3HMKeHHsT BUKHIB NOy
(kpuBi 2, 4, 5), ane Buxkopucrtanus razis CO, un
N) € eKOHOMiYHO HeJOIIJTbHUM 4Yepe3 iX BUCOKY
BaprTicThb. IlepeBipeHuM 3aXx0/l0M Ha KOTJIaX € BU-
KOPUCTAHHS  TEXHOJOTil  6ajacTyBaHHs, IO
TPYHTYIOTbCA Ha MiAMillyBaHHi JUMOBHUX TrasiB [0
npupoanoro rasy (xkpusa 3), ame 1e norpedye
crieliaIbHUX MaJbHUKOBUX Tpuctpois [7, 10, 18],
a JiamnasoH peryJioBaHHA IOTYXXHOCTI I[aJbHUKA
MoKe GyTH OOMEsKEeHUI.

Ille omna mepeBipeHa TEXHOJOTiSA 3HUKEHHS
BukuaiB NOy — 1e 3acrocyBaHHg IIaJIbHUKIB
cragifinoro cmamoBannsg [5]. Ha smabopartopromy
CTEH/li, KW € HeeKpPaHOBAHOIO KaMepoio 3TOPSH-
Hd, TIPOBeJIEHO JocJ/i/pKeHHs PiBHA Bukuiz NOy
Yy 3aJIe3KHOCTI Bifl MicUs BBEJAEHHS BTOPUHHOTO
noBiTpsi. Pesysbratu mnpejcTaBieni Ha puc.d,0.
Jlist OpiBHSHHS Ha PHUC.D,a NMPUBEJAEHO TOKA3HU-
k1 10 Bukmgax NOy 1pu 3acTocyBaHHi IITATHUX
naapuukis MIMI-6 korsma IITBM-50 Ta maJb-
HUKIiB JBOCTAJilfHOTO CHAJIOBAHHS IEPIIOro II0-
xoainng I'J[C-50.

Ax 6aummo 3 puc.5,6, WpU 3acCTOCyBaHHI
V/IOCKOHAJIEHUX MaJbHUKIB cTaJilfHOTO craJio-
pannga (I'/IC-LNB) 3 momaueio BTOPUHHOIO He3a-
Kpy4ueHoro nositpsa ma Biacrani L = (1-1,5) D,
Bij Micug mojadi NPUPOAHOrO ra3dy B II€PBUHHE
3aKpyuYeHe IOBiTpPA YTBOPEHHS OKCHJIB a30Ty
3MentyeTbest Ha 6imbire 50 %. Omnax, maTepiat
BUTOTOBJIEHHS KaHaJy BTOPUHHOTO IOBIiTPA Bix
IJIOIMHYA PO3/iadi IPUPOJHOTO Ta3dy B HAIPAMKY
dakeny mae 6yTn BUKOHAHUI 3 KapOCTIHKUX Ma-
pok cragi abo kepamiunum. Kpim Toro, ciin Bpa-
XOBYBaTH, 1[0 PiBeHb KOHUEHTPalii BUKU/IAIB OK-
CH/IiB a30Ty CYTTEBO 3AJIEXKUTh BiJ[ TelJOHAIPY-
I'M TOIKOro 06’eMy KOTJIoarperary, TONKOBOi reo-
MeTpii Ta moryskHOCTi KoTJoarperarty. Uepes e
3aCTOCYBaHHA OJHUX 1 THUX CaMHUX IHaJbHUKIB
cragiiinoro cunamioBanus Low-NOy burner vy
Pi3HUX KOTJIOArperatax MOKe IPU3BECTU 0 110-
Ka3HMKIB PiBHiB yTBOPEHHA OKCUJIB a30Ty, 10
CYTTEBO Bi/[Pi3HAIOTHCS.

3Bakaioun Ha HEOOXiJHiCTb 3HUMKEHHS BU-
KHU/1IB OKCHJIB a30Ty IIPU CIA/IOBaHHI IIPUPOJHOIO
rasy Ha 50-80 % aua rpyn I-III (qus. puc.2),
JIONIJIbHE TTOEHAHHA JIEKIJIbKOX 3aXO0/[iB 3HMKEHHS
NO, oaHOYACHO, HANPUKJIAJ, PEUupKyJIdIii Ta
MAaJbHUKIB CTAJiHHOTO CHAJIOBAHHS, TOIKOBOTO
MOSIPYCHOTO CTYIEHEBOTO CHaJIOBaHHS Ta iH. [5].
OpHak /g KOXKHOT KOHCTPYKIIi KOTJ0arperary
Habip TakWX 3aXo/iB, SIK i cymMapHa edeKTHUBHICTH
3axofiB 1mono 3HmwkeHHsa NOy, iHauBigyanabHa Ta
norpe0ye IMPOBEJEHH JOCTIHUX POOIT Ta BUIIPO-
GyBaHb HA JII0OYMX KOTJIAX.

BpaxoByoun BuilieBUKJIaJeHe, HAMU PO3POO-
JIeHUH Ta TPOINOHYETHCS IJaH [iff 1100 icHY-

IounX B YKpaiHi KoTJoarperariB, fKi NpaliolOTh
Ha NPUPOJHOMY rasi, 1Mo BUKOHAHHIO HUMU [H-
pextus €C 2010,/75/EU rta (EU)2015,2193
[2, 8] opHouacHO 3 MiABUIEHHSAM X TEXHIKO-€KO-
HOMIYHUX IOKa3HuKiB. CxeMaruyHo nJaaH il
306paskeno na puc.6.

Bucuosku

[Tokasano, 1m0 BCTaHOBJEHA TOTYKHICTb KOT-
JoarperaTiB B YKpaiHi 3HAYHO MEPEBUIIYE MOTpe-
6 CrOoKMBaviB. SIK OAMH 3 HaliMEHI KalriTaJo-
€MHUX IIJISIXiB IiBUIEHHS iX TEXHiKO-eKOHOMiY-
HUX Ta €KOJIOTIYHMX IIOKA3HMKIB Ta IOJOBXKEHHS
pecypcy MOKHA pO3IJIAfaTH IepeMapKyBaHH:A
KoTJoarperariB 3i 3MeHIIEHHAM IX HOMiHaJbHOI
TEIJIOBOI MOTY>KHOCTI Ta OJJHOYACHUM 3aCTOCYyBaH-
HAM 3axo/iB 3HMKeHHa BukuAiB NOy, Hacamie-
pesl 3aCTOCyBaHHA PEUUPKYJIALil JUMOBUX Ta3iB 3
BUKOPUCTAHHSM iCHYIOUOTO TATOIYyTTHOBOTO 00-
JIa/IHAaHHS.

BcranoBieno, 1o aag KOTJiB HaJuBOCIa-
JIOIOUMX YCTAaHOBOK, BXiJiHA TEILJI0BA MOTYXXKHICTb
akux 50 MBT Ta 6isbiie, 1Mo npamionTb HA TIPHU-
ponHomy rasi, nag pocaraennss Hopm €C He-
oO6xigno sumsutu Bukuan NO, Ha 50—80 %. 3a
PaxyHOK peLUpPKYy./IAUil IPOAYKTIB 3rOPAHHA B
IYTTbOBEe TOBITPSA i3 3acTocyBaHHSAM OGJIU3BKO
25 % 06’eMy AMMOBHUX Ta3iB MOMKJIWBO 3HU3UTH
BUKH/IN OKCHU[IIB a3oTy Jjuiie Ha 45 %. Ilomasb-
nre 36isbineHHss 06’ €My TasiB penUpPKyJIAIil CyT-
TEBO 3MEHIIYE€ KOHIEHTPAIil0 KUCHIO y CyMimIi
MOBiTPsl Ta AMMOBUX Ta3iB, 110 MOXKe IIPU3BECTU
J10 TIOTipIIeHHS TOPiHHSA, BUHOCY (hakeay B KOH-
BEKTUBHY YaCTUHY, IIPU3BECTH JO 3HAYHOTO
30iJIbIIIeHHST BUTPATH eJieKTpoeHepTii Ta 36i/b-
HIeHHs TeMIlepaTypu BUXiAHUX Ta3iB. Bukopu-
cranus raziB COy un Ny f71s1 6ajacTyBanHus Hpu-
POJIHOTO Ta3y 3 MeToo 3HuKeHHs BUKU/AIiB NOy €
€KOHOMIYHO HEJJOLiJIbHUM.

[IepeBipenumM 3axX0/10M Ha KOTJaxX € BUKOPHU-
CTaHHS TEXHOJOTi1 6amacTyBaHHS, MO TPYHTYETHCS
Ha HigMinlyBaHHI AMMOBUX rasiB /[0 IIPUPOJHOTO
rasy, aje 1e 1moTpelye crerniaTbHuX MaJbHUKOBUX
IIPUCTPOIB, a JAialla30H PEryJioBaHHA ITOTYXKHOCTI
nmajbHUKAa MoOke OyTtu oOMmexenuii. Jlomijabhe
1O€/IHAHHS JleKiJbKkoX 3axoniB 3HmkenHda NOy oj-
HOYACHO, HAIIPUKJIAJ, PEUUPKYJIALIl Ta IaJbHUKIB
CTa/IilHOrO CIAJIOBAHHS, TOIIKOBOI'O IIOSIPYCHOIO
CTYIIEHEBOTO crasioBaHHs Ta iH. OAHaK AJI KOX-
HOI KOHCTPYKIIi KoTjoarperaty Habip Takux 3a-
X0/liB, K i cymMapHa iX edeKTHUBHICTb HIOJ0 3HU-
skenast NOy, inguBigyanbpna ta norpebye Ipose-
JIeHHSI JIOCJIIHUX BUIIPOGYBAHb.

Po3pob6aeno nuan aiii /1Jii BUKOHAHHS €KO-
Jorivanx JupekTuB €C iCHyIOYMMU KOTJIOarpera-
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TaMmM, M0 MPalol0Th HA MPUPOJHOMY rasi, MHI0/0
3umkeHHd BukniB NOy Ta TigBUIIEHHS X TeX-
HiKO-eKOHOMIYHUX IOKa3HUKiB Ta pecypcy. IToka-
3aHO, 1[0 OJTHUM 3 MOXKJUBHUX IIJIAXiB BUKOHAHHS
ekoJsiorivnux aupektuB €C KoTJjoarperaramMu B
YxpaiHi € nepeHeceHHs HaBaHTa>KeHHsI BiJ icHY-
iounx [ICY BXifHOIO TEIMJIOBOIO MOTYXKHICTIO
50 MBrt ra 6isbie g0 Menmr noryxxHux. Kpim to-
ro, MOXKJIUBO IIepeMapKyBaHHd YAaCTHMHU KOTJIB Ha
HOBY HOMIiHAJ/IbHY IIOTY’KHICTb 3 METOX OTPUMAHHA
[ICY, BxigHa TemsIoBa MOTY:KHICTb KO Oy/ae MeH-
me 50 MBT, mo BuBeme ix 3-mijg Aii AUpeKTUBH
€C 2010/75/EU.
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Moaepau3anusi ra3zoBbix KorjaoB TIC, TIAI]
U KOTEJbHBIX B COOTBETCTBHH C TPeOOBAHUSIMHU
sKoJornueckux aupexktus EC

[Tokasano, 4TO ycTaHOBJIEHHASI MOIHOCTb KOTJIOATPETATOB B YKpaWHe 3HAYUTENIbHO IPEBbI-
HIaeT moTpe6HOCTU TOTpebuTeNell N KaK OJMH M3 HauMeHee KallMTAJOEeMKUX IyTeil IMOoBbIITe-
HUS WX TEXHUKO-9KOHOMWYECKUX M 9KOJOTUYECKUX I[I0Ka3areseil ¢ yBeJUYeHUeM pecypca
MOKHO PacCMaTpUBATh MEPEMAPKUPOBKY KOTJIOATPETATOB HA MEHbBINYIO MOIIHOCTh. Y CTAHOB-
JIEHO, 4TO JIJIS1 KOTJIOB TommBockuraomux ycranosok (TCY), BxogHas TemioBas MOIIHOCTD
KoTopbix 50 MBT u Gostee, paGoTtaionux Ha TPUPOIHOM Tase, /s goctikerns Hopm EC we-
06xonMo cHu3uTh BbiOpochl NOy Ha 50—80 %. YBesmuenne o0beMa Ta30B PELUPKYJISIUE B
JIyTbeBOiT BO3jyX Gosiee 25 % OT JIBIMOBBIX TA30B 3HAYUTEJIHHO YMEHBIAET KOHIIEHTPAIUIO
KICJIOPO/JIa B CMECH BO3/lyXa M /IbIMOBBIX T'a30B, YTO MOXKET NPUBECTH K YXYIIICHUIO TOpe-
HUS, BbIHOCY (hakesa B KOHBEKTUBHYIO YacTb, IIPUBECTH K 3HAUYNTEJBHOMY YBEJMUYEHHUIO Pac-
X0/Ia 3JIEKTPOIHEPTUN U YBEJMUYEHUIO TeMIepaTypbl OTXOAANMX ra3oB. Vcrnonb3oBanue ra3oB
COy mnu Ny 7151 6a/acTupoBaHus IPUPO/HOTO Ta3a € LeJbio cHuKeHus Bbi6pocoB NOy sB-
JISTETCSI 9KOHOMHUYECKH Heleecoo0pasHbiM. comb3oBaHe TeXHOJOTHH OasiacTHPOBAHNS,
OCHOBAHHOU Ha IOJMENTMBAHUY JBIMOBBIX TAa30B K IPUPOAHOMY ragy, TpeGyeT CIIelMaJbHbIX
rOPEeJIOYHBIX YCTPOICTB, W JUAIA30H PETYJUPOBAHUS MOIIHOCTH TOPEJKH MOKET ObITb Orpa-
Hnuer. [lesecoo6pasHo coveraHne HECKOJIbKUX METOJ0B CHIKeHUsT BbIOpocoB NOy omHOBpe-
MeHHO. Pa3paboTan TaH JefcTBUil JJIs BBITIOJHEHNS sKoJorndeckux jupektuB EC cymect-
BYIONIIUMHU KOTJIOArperataMu, paboTAIONMMKA Ha TPUPOIHOM Ta3e, C MOBBINIEHHEM WX TeXHU-
KO-3KOHOMWYECKNX ToKazateseil. OJHUM 13 BO3MOKHBIX IyTeH BBITIOJHEHUS 3KOJOTHYECKIX
qupexktnB EC korsoarperataMu B YKpanHe SIBJSIETCS TIEPEHOC HAarpy3KH OT CYTIECTBYIONIMX
TCY Bxoanoii Teriooii Momuoctbio 50 MBT u GoJsiee k MeHee MolHbIM. Kpome TOro, BO3-
MOXKHA TIepEMAPKUPOBKA YaCTH KOTJIOB Ha HOBYIO HOMUHAJIBHYIO MOIITHOCTH C IIEJIBIO TTOJTyde-
aust TCY, BXoaHas TemaoBasg MOIIHOCTL KoTopoil Oyner menee 50 MBT, 4ro BbIBemeT uX
us-nof feiicteust aupextussl EC 2010 /75 /EU. buba. 18, puc. 6, maba. 1.
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Modernization of Gas Boilers of TPP, CHP
and Boilers Rooms to the EU Directive
Ecological Requirements

The installed capacity of boiler units in Ukraine significantly exceeds the needs for con-
sumers was shown. The remarking of boiler units to lower capacity is the one of the least
capital-intensive ways to increase their technical, economic, environmental indicators and
the extension of their resource. To achieve EU norms it is necessary to reduce emissions
of NOy by 50—80 % for boilers of LCP with an capacity a rated thermal input of 50 MW
or more, which operate on natural gas has been established. An increase the concentra-
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tion of recirculation gases in blow air of more than 25 % of all exhaust gases signifi-
cantly reduces the concentration of oxygen in the mixture of air and exhaust gases. It’s
can cause to: deterioration of combustion, the removal of a torch into the convective
part, a significant increase electricity consumption and increase the temperature of the
exhaust gases. The using of CO5 or Ny gases for balancing natural gas to reduce NOy emis-
sions is economically impractical. The using of ballasting technology, which based on mixing
exhaust gases with natural gas, requires special burners, due to the range of burner power
control must be limited. To reduce NOy is advisable to combine several measures simulta-
neously. The plan an action to implement EU environmental directives by existing boiler
units operating on natural gas with an increase their technical and economic indicators has
been developed. There is one of the possible ways to implement the EU ecological directives
by boiler units in Ukraine, it’s transferring the load from existing LCP with a rated thermal
input of 50 MW or more to less powerful ones. For remove combustion plants from the re-
quirements of the EU Directive 2010 /75/EU, it is necessary to remark part of the boilers
for a new nominal capacity for the purpose of obtaining combustion plants a rated thermal

input of less than 50 MW. Bibl. 18, Fig. 6, Tab. 1.
Key words: nitrogen oxides, combustion, resource, boilers, recirculation.
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