ISSN 2413-7723. Duepzomexnonozuu u pecypcocbepesxenue. 2017. No 3 3

TonsmBo u sHepreTurka

VIIK 683.87:683.955(045)
Copoxa B.C., doxm. mexu. nayx, npogp., 'opyna B.B.

Incmumym easy HAH Ykpainu, Kuie
eya. [leemsapiscorka 39, 03113 Kuis, Yxpaina, e-mail: boris.soroka@gmail.com

HaykoBo-TexHoJIOTiYHi 3acagu €(eKTUBHOTO BHKOPHCTAHHS
NajuBa Ta €KOJIOTIYHO YHCTOrO CHAJIOBaHHS raay.
1. CydyacHuii craH Ta BHU3HayaJbHI XapaKTePUCTHUKU
CHAJIOBaHHSI rady B MOOYTOBHX ra3oBHX ILTATAX

B Yxpaini cmoxuBaHHS TPUPOJHOTO Ta3y B MPOMUCIOBOCTI Ta B €HEpPreTHIli B OCTaHHI
POKU CKOPOUYETHCSA BHACJIJOK KPU30BUX fABUIL B €KOHOMIilli KpaiHu, JO II€BHOI Mipu
3aB/SIKM BIIPOBQ/KEHHIO Bi/JHOBJIOBAHMX JPKepes eHeprii, a TaKo’K aJbTepHATUBHUX
TEXHOJIOTiHl. Y TO#l ’Ke yac B KOMYHAJbHO-TOOYTOBOMY CEKTODPi 06CATH BUKOPHUCTAHHS
ra3oBOro MajnBa 3POCTAIOTHh 3aBASKU 30iJbIIEHHIO KiJbKOCTI croskuBaviB. HaitGiabin
YacTO MPUPOAHUI ra3 BUKOPUCTOBYETbCS B MOOYTI /1 06irpiBy IMOMENIKAHb Ta HPUTO-
tyBanHs {ki. Ili craTTi BUTpaT razy B YkpaiHi BxKe IepeBUILYIOTb BUTPATU ras3y B IIPO-
mucyoBocTi. IlpuroryBanus 1xi 3/ilicHIOETbCS G6€3M0CEPEIHBO B SKUTJIOBUX IIPU-
MilleHHAX, SKi 3a3BUYail He BiAmOBigaoTh /lepskaBuuM OyIiBeJbHUM HOpPMATUBAM Y K-
paium 1og0 po6oTu cucteMu BeHTUJANii. Bukopucranus npupogHoro razy B 1moOyTo-
BUX Ta30BUX IIJIMTAaX Ma€ Ba)XJIWBE 3HAUYEHHS 3 TOYKW 30PY KOHTPOJIIO BUKH/IB
HIKIINBAUX KOMIIOHEHTIB IIPOJAYKTIB 3rOpAHHA, a TAKOXK €HEPreTUYHUX XapaKTEePUCTUK
BUKOPUCTAHHA NPUPOAHOTO ra3y. [lo ckJyajy OoCHOBHUX 3a0pYyAHIOBAYiB HABKOJMIIHBO-
ro cepe/IOBUINA TIPU CHAJIOBAHHI MPUPOJHOTO Ta3dy B ra3oBuX Mmautax BigHocATb NOy
(B ocuosHoMy BucokoTokcuunuii NO3), CO, CH,O, a rakox Byrsesojdi (Hesropimi
UHC rta noaiapomatnuni PAH). HaBegeHo or/sj HOPMAaTHBHUX JIOKYMEHTIiB, IO per-
gamenTyioTh Bukuan CO ta NOy ans Ykpainm B nopiBHsAHHI 3i crangapramu CIIA,
€C, Pocii, ABcrpanii Ta Kutaio. IlpeacraBieHo KOHCTPYKINii MaJbHUKIB TTOOYTOBUX
ra3oBuUX ILJINUT, iX OCHOBHI XapaKTePHUCTUKU: IOTYXXKHICTb, BUTPATU HNPUPOJHOTO rasy,
liamMeTpu comes, AiaMeTp BOTHEBUX HACaJKiB, KPOK BOTHEBUX OTBOpiB Ta iH. Ilpo-
aHai30BaHO cydacHi (isuko-xXiMiuHI 3acajy crmaaioBaHHA Tady B aTMOC(hEPHUX eXXeK-
MilHUX TadbHUKAaX 3 OrJgAy Ha crabigizamiio mpoliecy TOpiHHS Ta 3a6e3nevyeHHs
crifikocti ¢daxeniB. Cepes YMHHUKIB jJecrtabinizaiii dakegabHOTO TTpoOIECy B paMKax
3TaJlaHOTO aHaJi3y PO3TJASJAI0ThCS Taki (opMH TOPYIIeHHS cTabiTbHOTO TOPIHHS: TTPO-
CKOK, BigpwB ab0 moBHWCaHHSA QakenaiB, a TaKoXX BUHHKHEHHS >KOBTHX KiHYMKiB
noaym’st. biba. 37, puc. 12, maba. 7.

KiuouoBi ciaoBa: moOyToBi ra3oBi TIMTH, €XKEKIiHI MaJbHUKHU, TPOCKOK, BifipuB a6o
noBUCaHHS (hakeJiB, )KOBTI KiHIi TIOJyM s, IEPBUHHMIT KOeMIllieHT HAJIUIIKY MOBITPS
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Micue cnaJjioBaHHS Ta3y B KOMYHAJbHO-
no0YTOBOMY CEKTOPi cepejl MPOIeciB
BHKOPHCTaHHS Ta30BOrO MaJMBa

CroskMBaHHS Ta30BOTO MaJmBa B TOO6YTi, 30-
Kpema, JJs IIPUroTyBaHHSA TXKi — oAuH 3 Hail-
CTapilliuX HAIPAMKIB BUKOPHCTAHHS Ta30BOTO Ia-
JIUBA Ha Cy4aCHOMY eTalli PO3BUTKY Ta30BOi IIPO-
MucaoBocTi. OCHOBHUMHM BUJAMM TaauBa /s KY-
XOHHUX TUIMT € 3/e6iibimoro npupoanuil ras (Ha
raszudikoBaHUX TEPUTOPISIX), a TaKOK TporaH-Gy-
tanoBi cyminr (6amonnuil raz a6o maJaMBONOCTA-
YaHHS Bijl JJOKAJIbHUX Pe3epByapiB).

1. CnosxxuBaHHS TPHUPOJHOTO Ta3y B eKo-
HOMIII YKpaiHm B OCTaHHiI POKHW TOCTIiHO CKOPO-
yyeTbcsi. B TO# ke yac BUTpPATH IbOTO TaJNBa B
mo6yTi 3MiHOIOThCS He3HauHO. Bigmowimwmi mnaxi
HaBeJleHi Ha puc.l, 6asyfounch HA CTATHCTHYHIH
3BitHOCTI [1]. Ile o3Hauae, MO CKOPOYEHHS BUTPAT
IPUPOJTHOTO Ta3y BifOyBaeTbcs 3a PaxXyHOK Bif-
MiHHUX Bijl TTOOYTYy CEKTOPiB €KOHOMiKH, TIEpI 3a
BCe IIPOMUCJIOBOCTI Ta €HepreTuKu.

Kepytouncey 3BitHo0 indopmariieio «HAK
Hadrorasz Ykpainus 3a 2016 p., MOKHA CTBEPIKY-
BaTH, 10 3arajibHe BUKOPUCTAHHS MPUPOIHOTO Ta3y
3a pik 3Menmmaocs Ha 2 % [2]. B Toii ke yac Ha-
cesieHHS 361JIbITII0 BUKOPUCTAHHS TTPUPOHOTO Ta-
3y Ha 5 %, B pesyabrari woro y 2016 p. B xomy-
HAJIbHO-TIOOYTOBOMY CEKTOPi #oro 6yJ0 BHUTpPaueHO
11,9 mapa M3, Y TOPIBHSAHHI 3 TPOMUCJIOBUM BH-
KOPUCTAaHHAM TPUPOAHOTO rasdy 9,9 mapa M3/ pik
HACEJEHHSI BUKOPHCTATO Ha 2 Mapj M3 OGispmre.
3HauHi O6CSATH CIOKUBAHHS Tazy CTUMYJIOIOTH
IIPOBEJIEHHA aHaJi3y TEeXHIYHOI JOCKOHAJOCTi
NpUJAAiB A7 TOOYTOBOTO BUKOPUCTAHHS TPH-
POJIHOTO Ta3y.
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Ha sxkanb, OCHOBHiI HayKOBi JOCJi/I>KEHHS Ta
PO3poOKH, TIOB’sI3aHi 3 TOOYTOBUM BUKOPHUCTAHHSIM
rasy, y TOMy 4HcJi B YKpaiHi, BiIHOCATbCS [0
nepiofy micagBoennoi rasudikarii kpainu (1948—
1975 pp.) ta now’ssani 3 nporpecom (pyHAAMEH-
TaJbHUX JOCTIUKEHDb B 0oO0JacTi Teopii TOpiHHS
minepanpuux manus (fossil fuels) [3-5]. B oc-
TaHHi JecATupivyds OyJo MPAKTUYHO IIPUITHHEHO
BUBYCHHS IIPOLECIB CIAJMIOBAHHA BYIJIEBOJHEBOIO
[IaJUBa Y BIANOBIAHUX CUCTEMAX Ta IIPUCTPOIX.

2. OCHOBHUMHU CTOKWUBAYaMU TPUPOJTHOTO Ta-
3y B mOOyTi € MpUJIaJN JAJs iHIUBiya bHOTO OTa-
nenns (rasoBi KOTJM) Ta TPUAAAW S [TPUTOTY-
panns ki (mo6yTosi rasosi naurm). 3arasipHi
BUTPATU IIPUPOJHOTO Ta3y, BUKOPUCTAHOIO /IS iH-
JIUBilyaJbHOTO ONAJeHHH, MEePEBUINYIOTh BUTPATH
razy B moGyTOBUX Ta30BHX ILIUTaX. BpaxoByioun
CE30HHICTb BUKOPHUCTAHHSA KOTJIB Ta 3arajbHe CIIO-
JKUBAHHS IAJMBA B KOMYHAJbHO-TIOGYTOBOMY CeEK-
TOpPi, MOXHA 3POOUTH BUCHOBOK TIPO TI€PiOAMYHO
BU3HAYAJIbHY YaCTKy CIOKMBaHHS ra3y B IJIUTaX Ta
3HAYYIIiCTb e(EeKTUBHOTO BUKOPUCTAHHS TIaJINBa
IIpU HOro crnaioBaHHi y Bi/IMOBIHUX TTaJIbHUKAX.

[Ipupoanuii ra3 B KOMyHaJbHO-TIOOYTOBOMY
CEKTOPi MOYKe BUKOPUCTOBYBATHUCA B Pi3HUX Ta-
30BUX IIpujajax, fAKi MOALAAI0Tb Ha TaKi Ipynu
[6-8]: a) ana mpurorysanns ixi (rasosi mo6yToBi
IJINTH PI3HUX KOHCTPYKLIH Ta IPOAYKTUBHOCTI,
aBTOHOMHI AyXOBi madmu); 6) AJS rapsauoro BoAO-
nocravanng (IIpOTOYHi BojgOHArpiBadi); B) AJd
IHAMBIAYaJbHOIO OIlaJIeHH; r) JUld OCBiTJICHHS;
) Aasg cremianbHUX 1igeit  (MaabHUKN indpa-
YEPBOHOI0 BUITPOMiHIOBAHHS).

[Ipumaan 3 ocraHHiX JBOX TPyl HaBeIEHOTO
nepeJsiiky 3acTOCOBYIOTbCSI JIOCUTH Pijiko. Bukopu-
CTaHHSI MPOTOYHUX Ta30BUX BOJOHATPIBAUiB TEX
3MEHIIYEThCS TOMY, 110 6aratopas3oBe IUKJidHe
BMHUKAHHS Ta BUMUKAHHS Ta30BOTO MPOTOYHOTO Ha-
rpiBava, 10 € XapaKTepHUM st TOOYTOBUX YMOB,
sumkye fioro KK/, oxpim Toro, co6iBapTicTb
HarpiBy BOJM B HbOMY HaOJMKEHA /10 TaKoi, 10
BIJIIOBila€ BUIIAAKY €JIEKTPUYHOIO HAKOIUYYBAJIb-
HOTO BofoHarpiBava. Pasom 3 TMM OCTaHHiI 3HAYHO
IPOCTIiNI B eKcILIyaTalii Ta He BiAPIiZHAIOTbCA
0COGJIMBUMU BUMOTaMU /10 TIPUMIIIIEHHS, B SIKOMY
BOHM BCTAHOBJICHI.

[To6yToBi ra3oBi ManTH, SKi BUKOPUCTOBYIOTDH
JUTI TIPUTOTYBaHHA TKi, MaoTh Bignosigatn [[CTY
2204-93 [9]. OcHoBuuil THI TIUT, SKi BUKOPH-
CTOBYIOTBCS B TOOYTI, e cramioHapHi mij-
JIOTOBi 2—4-TIaJIbHUKOBI IJIUTH 3 JyXO0BOIO MadoIo.
TakoX BUTOTOBJSAIOTbCA HACTIJIbHI MEePEHOCHi Ta
BOynoBani razosi miantu. [a3oBi mauTu npusHa-
YeHi Jjid POOOTH HA MPHUPOJHOMY rasi 3 MOYaTKO-
BuM tuckom 1274 ta 1960 Ila a6o ma cxparieno-
My Tasi 3 tuckom 2940 Ila. Bignosigno no [ACTY
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2204-93, KK/l rasoBoi IIUTH BiJJHOCHO TEILJIOBOL
eHeprii HaJbHUKIB CTOJYy Ma€ CKJaJaTu HEe MeHIIe
39 %, BMICT OKCH/IiB a30Ty B HPOJYKTaX 3TOPSIHHS
— mne Gimpbme 200 mr/m3 (~ 104 muan—1), BmicT
OKCHJIy BYTJIEII0 B CYXUX HEPO3BEJICHUX ITPOIYK-
tax sropanusa — 625 mr/m3 (0,05 %). IlaapHuKK
CTOJIy Ta30BOI TJINTH Ta iX AeTati MaiTb OyTH
B32€MO3aMiHHUMU, BCTAHOBJIOBATHCS Ta 3HIMATUCS
6e3 3aCTOCYBaHHS iHCTPYMEHTY.

3. Buepmre yBary Ha XapakTePUCTUKH TTATBA
6yJI0 3BEPHYTO Y 3B’A3KY 3 MP06JIeMOI0 3aMillleHHS
namus («Interchangeability of fuel gases», Ameri-
can Gas Association), ska OyJa 3anodaTKoBaHa
caMe CTOCOBHO BHUKODUCTAHHS TajauBa y Mo6yTO-
BUX Ta30BUX IajbHUKiB. BapiloBanHg BaacTuBO-
cTeil Ta KpuTepii 3aMillleHHsa NMaJuB y Takiil mocra-
HoBIIl OyJiM HA BiANOBiZHOMY eTani 1MoB’si3aHi 3i
CTiHKiCTIO TOPiHHA 32 YMOBM IOIEPe/’KeHHS SBUIIL
npockoky (flashback), sizpusy (blow out) a6o
nosucanns noaym’s (lifting) [10].

Ha cydacnomy erami CHOXUBAaHHS Ta30BOTO
najuBa B MoOyTi HallGiabIMii iHTEepec CTAaHOBUTD
eKOJIOTiYHA CKJIQJ0BA 3 OTJISAY Ha MOXKJIMBICTD
6€e3MoCcepeTHHhOT0 KOHTAKTY JIIOJACHKOTO OPTaHi3My
3i MIKiAJIMBUMU PEYOBMHAMU B TPOJAYKTAX 3TOPSH-
g (NO,, CO, pisHOMaHiTHi BYyTJENEBi CIOJYKH
ChHy,, 10 ckaasy gKUX BXOAATb HE3ropiji KOMIIO-
Hentn UHC rta mosiapomarnyni 3’exnanns PAH,
a Takox yactTunku PM 10, PM 2.5).

Came eKoJIOTIYHUI acCIlleKT CHAJIOBAaHHS BU-
3HAYMB CTBOPEHHS HE TiJbKM HAIiOHAJbHUX, aje i
perioHaJibHUX Ta HaBiTb MiCIleBUX HOPMAaTUBIB
MIKiJITUBUX BUKU/IIB B OKpeMUX HaiiGijibin 3a6py/a-
Hennx micrax ceiry. Tak, y Ilekini (Kuraii) yepes
yacTe BUHUKHEHHS CMOTIB MiciieBa BJaja (Beijing
Municipal Government) iHinioBasa cTBOpeHHS Ta
BIIPOBa/uKeHHs crangapty DB 11,/139-2015 na
3a0py/IHEHHs TIOBITPST [JIs KOTJIOArperaris 3 oGme-
xennsM BukuiB NOy na pisnai [NOy] < 30 mr/m3
B TOI Yac, SIK TeTepilTHi XapaKTepUCTUKN OOMeXKy-
I0TbCSL TPAHUYHOIO KOHIeHTparieio 80 mr /M3 1pu
Bmicti [Oy] B mpoaykrax sropsinust 3,5 % JJIst Ipo-
MHUCJIOBUX KOTJIoarperaTiB Ta HarpiBaJIbHUX IIpH-
cTpoiB, a Takox 1pu 3 % [O,] ana eHeprermuHnx
arperatiB. 3amponoHoBaHi KpuTepii 3aminieHHs ra-
30BOr0 TaJIMBa MaJii Ha METi CTBOPEHHS TaKHUX
YMOB CHAJIOBaHHS AJbTEPHATUBHOIO rasy, Io0
iH/IeKCH TIPOCKOKY, Bi/IpUBY, HMOBHUCAHHS TOJYyM’ S
Ta IOABU B HBOMY JKOBTUX KiHYMKIB 3a/IMIIAJUCA
HE3MIHHMMU II0 BiJHOLIEHHIO JO YMOB, XapaKTep-
HUX [ BAKOPUCTaHHS 0a30BOTO MAJNBA.

Takum umaOM, cborogHimHi HOpME B llekini
cTasM Habarato >KOPCTKIilMMHU, HiXXK B €BPOCOIO3i,
ne niast NOy oOMeskyloda KOHIIEHTPAIlis CTAaHOBUTD
100 mr/m3 mpu 3 % [Oy] ansg HOBUX arperaTis;
Julle B OKPEMUX BHUIQJKaX JiMiTyloya KOHIICH-

tpauis [NO,] B npojyKrax 3ropsHHSI 3HUKYETbCS
no 70 mr/m3 [11].

ExoJoriuni xapaKTepHCTHKH NMaJbHUKIB
no0YTOBUX Ira30BUX ILJIUT

1. Jlo ckyaly OCHOBHUX 3a0py/HIOBAYiB HaB-
KOJIMIITHBOTO Ccepe/loBUIlla TPU CHAJIOBAHHI TIPU-
POMHOTO Ta3y B ra3oBUX mmTax BigHOCATH NOy,
CO, a Takox syraesoani (mesropini UHC ra
nosiapomatnyri PAH). 3 TouKM 30py BILUIMBY Ha
KJIiMaT OCHOBHUM MapHUKOBUM Ta3zoM € CO».

Ax Bkasylorb Hauionanbuuii incTuTyT OHKO-
gorii Ta MinicrepcrBo exosorii CIIIA, mysxe ne-
Oe3IMeYHNM KOMITOHEHTOM, 0 BHUIIJISETHCS TiJI Yyac
rOTyBaHHA DKi Ha IJIUTI, IO IIPAIlo€ Ha IIPUPOJ-
HOMY ra3i, JpoBax Ta piakoMy naauBi, € Qop-
masbaerin HCHO [12]. Ileit KOMIIOHEHT Ma€ KaH-
1epOTeHHi BJACTUBOCTi, BHACJi/I0K yoro B €C 3a-
60pOHeHO BJKMBAaHHS MPOAYKII 3 BMicTOM
[HCHO] = 2000 man—1.

[TinTBep/sKeHHSIM 1IbOMY € JIOCJi/IN HAYKOBIIiB
3 Harmionanpnoi maboparopii Jloyperca Bepkii Ta
Crendopacbkoro yHiBepcurery, ski po3polOusn
iMiTaliifHy Mojiesib OIiHKK eMicii ra3oBUX IJIUT Ha
ciM’I0 3 m’dru 4oJoBIK. 3rifjHO 3 IXHIMU [0-
CJIJKECHHAMHU, IIPUJIAJN I IIPUTOTYBAaHHA DKi Ha
IIPUPOJHOMY Trasi, AKi BUKOPUCTOBYIOTb y TPETUHI
aMEpPUKaHCbKNX JIOMOTrOCIO/IapCTB, MOXKYTD CIIpUS-
TU TOTiPIIEHHIO SJKOCTi aTMocdepHOro MOBIiTPS B
MPUMIIIEHHSX, 0COOJTMBO KOJM BOHU BUKOPUCTOBY-
10Tbcsl 6e3 acrmipariitaux cucrem. Ha Biaminy Bix
O1/TBIIOCTI CITOKUBAYiB BYTJIEBOJIHIB, TAa30Bi MJIUTH
nanpamy Bukugaiorb NO, (zamicte NO) oxmnouac-
Ho 3 CO ta HCHO, KOXeH 3 gKHUX MOJKe 3aroc-
TPIOBATU Pi3Hi pecliparopHi Ta iHIII 3aXBOPIOBaH-
HS Ta HETATUBHO BIJIMBATH HA 3/I0POB’S JIIOIMHM.

Ha migcraBi nmmx pesymbTatiB MojeTIOBaHHS
JIOCJIITHUKU OLIHWJIM, IO IMPOTATOM THXXHS B3UM-
Ky 1,7 man kamidopuiiiiiB MoxKyTh OyTH TTigani
BBy piBHiB CO, 110 MepeBUIYIOTh CTAHIAPTU
JUIS HABKOJIMITHLOTO TOBiTpst, 12 MuH mioneit mMo-
JKYTb 3a3HATH BILIMBY HaJMipHOro piBHA NO9, fK-
III0 BOHU He BUKOPUCTOBYIOTb CUCTEMY BEHTHUJIAILT
i/l Yac roTyBaHHA DXKi.

Bcranosneno, 1o rasosi MmaJabHUKU JIOHAIOTH
25-33 % /0 BHYTPIIIHBOJAOMOBOI KOHIIEHTPAIlil
[NO,] Baitky Ta 35-39 % B3uMKy. 3asHaueHi ce-
3ouni 3minm [NOs], ocepenneni 3a THXIEHD,
Bito6paskatoTh (axkT 3MeHIIeHOi BEeHTHJIAIII To-
BiTps1 B mpuminieHHi B3umky. [llogo xonmenTtparii
[CO] razosi nawtu BU3HAHI BiANOBiJaJIbHUME Yy
30 % BHecky BJaiTKy Ta 21 % B3UMKY 0
BHYTPIIIHBOOMOBOI KOHIUEHTPAIlil, OCKIJIbKU BJIIT-
Ky a0COJIOTHA 30BHIITHS KOHIIEHTPAIlis OKCHUILY
ByrJerio Menma. [laJbHUKOBI mpuUCTPOi A0AAIOTH
He3HavyHO 70 BHyTpinmHboi KoHieHTpanii HCHO 3
OTJISIy Ha HAIBHUN Ii/BUNIEHUIT BHECOK TAaKUX
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JuKepest bopMaJib/IeTily BcepeJinHi MPUMIIeHb, SK
OyaiBesphi MaTepiamu Ta me6i [12].

Y uinomy B CIIIA myxe cepitozuum Ta Hebe3-
MEYHUM BUSBUBCS IOKA3HUK IepeBuieHus ¢ee-
pasbHUX Ta MicieBux (IITaTHUX) HOPMATHBIB I10-
J10 PiBHA IIKiJUINBUX PEYOBUH BCEPEJUHI JTOMiBOK
y BUNAJAKY BifICyTHOCTI a60 HEBUKOPWCTAHHSI CIHC-
TeM IPOBITPIOBAHHA BHYTPIIIHbOJOMOBUX IIPUMI-
ntenb. g xapakrepucTuka Ma€ BiJiHOCHE 3HAUYEHHS
6,7, TOOTO BiZICYTHICTb BEHTHJIAIT TIPUMIIIIEHb MO-
J)Ke MaTW HE3BOPOTHI HACJiKM [J4 JIOJCbKOTO
3p0poB’s [12].

Takox OyJsio 3a3HaveHO, 1O 0COOW, SIKi TOTY-
I0Th Ky, Ta MajeHbki it (Bikom Bix 0 10
5 POKiB), fKi, AK BBaKaJoCs, 3HAXOAATHCS Haii-
6JIKYe 10 TIJIATH, 3a3HAIOTh HANGiIbINMI BILJIUB.
Y pob6ori [12] 3asnaueno, mo mnepexij Ha esek-
TPUYHI KYXOHHI TJIUTH He BuUpiliye mnpobJemy, To-
My MO NPUTOTYBaHHA ki Ha eJeKTpuyHiil mauti
CYIPOBOJ/KYETHCS BUJIJIEHHAM akpoJieiny (akpu-
JIOBOTO aJIbJIETi/ly), [y’Ke OTPYHHOI pEeYOBUHH, IO
HO/IPA3HIOE CJIM30BY OOOJIOHKY.

2. HoBuit eram A0CTiXKeHDb, $IKi CTOCYIOTHCS
atMocgepHUX MaJTbHUKIB, TOOTO TMAJbHUKIB Taso-
BUX ILIUT, TMOB’SI3aHWIT 3 HEOOXiHICTIO TIPUBE/IEH-
HA IX EKOJOTiYHMX XapaKTepUCTUK Y BiJAMOBiJ-
HiCTb /10 HOpPMaTuBiB €BPOCOIO3Y, a TAKOX iHIINX
nepskas (CIIA, SnoHis), sSKi BU3HAYAIOTH PO3BH-
TOK IIbOTO CEKTOpY eKoHoMiku. Hampukmiaz, BiI-
noBifiHo 110 joroBopy 3 €C 1po eHepreTuyHy
cuiBnpaio, 3 1 ciung 2018 p. exosoriuyni HOpMa-
TUBM MalOTh OyTH TIPWBEAEHI y BiNMOBIAHICTDH [0
[upextuBu 3 Exo6esmnexu, 6epydyn 10 yBarm Te,
0 Tra3oBa IIJIUTa BCTAHOBJEHA B JKUTJIOBOMY
NpUMilleHHi — B KYXHi, i IPOAYKTH 3TOPSHHSA
MPUPOJHOTO Tazy MOXKYTb 6e3Mocepe/lHbO BILIMBA-
TH Ha JIOJUHY.

BaxkgmBuMu /i TTATbHUKIB MOOGYTOBUX Ta30-
BUX 1nT € noka3Huku BMicTy NOy, CO Tta CO,.
3riiHO 3 JAepsKaBHUMHU OyAiBeJTbHUMH HOPMaMu
JIbH B.2.2—-15-2005 [13], pus npuminienHs Ty
KYXHS-IJaJbHI Mae Tepen6adatucs TPUIINBHA
(mpuTouHa) BeHTHJIALISL, sKa 3a0e3ledye OJHO-
KpaTHUI ToBiTpooOMiH. MaeThcs Ha yBasi, 10 3a
1 rox y KyXHIO Mae HaAXOAUTH O6CIT CBiXKOTO
HOBITPs, SKWil AOpiBHIOE 06’€My TPUMIIIEHHS.
3rilHO 3 1IUM JOKyMEHTOM, MiHiMaJbHa ILIOIIA
KyXHi Ma€ CTaHOBUTH He MeHuie 7 M2. 3BicHO, 110
I[i HOPMU, BCTAHOBJIEHI /71 cydyacHUX OYJWHKIB, Y
peasbHIX YMOBaX MOOYTOBOTO CHOKWBAHHS Ta3y B
Ykpaini MOXyTb He BijnoBijaru AilicHill cutyanii
I[0JI0 iCHYBaHHSA Ta CIIPABHOCTI BEHTHUJIALLT.

Anasizyloud HOPMATUBHI JIOKYMEHTU 10 BUKU-
Jlax BiJi Ta30BUX MOOGYTOBUX TLTUT, TOTPiOHO 3a-
YBOKUTH, L0 AJIA [AEAKUX KpaiH CBITY persaMeH-
TytoTbes Timbku Bukngm CO, 1y oKpeMux Kpail
Bukum NO ta NOy.

Ak Buano 3 Tab6sa.1, ykpaiHCbKi HOPMATHUBH
CYTTEBO BiJICTAIOTH BiJl YCiX IpeACTaBJEHUX Ta He
MOTHUBYIOTH BIIPOBA/PKEHHS 3aXO0/liB, CIIPSIMOBAHMX
HA CKOPOYEHHS IITKiJINBUX BUKHU/IB Y TOOYTI.

Ta6mug 1. T'pannyni KoHueHTpaUii BUKMAIB IS
no0yTOBUX CIIOKUBAYiB

Kpaina [NO D}P‘}‘I\gﬁmﬂ [‘VE: (()0]16“)’ JToKyMeHT
Vkpaina 105 (200) < 0,05 [9]
Pocis 105 (200) < 0,03 [14]
ec - 0,10-0,20 [15]
€c (100, min o) [16]
CIIIA + - [17]
CIIA 30 - [18]
Kuraii max 150 0-0,2% [19]
Kuraii 15 (30) - [20]
Asctpautist + + [21]

PexomenjoBana MeTof0/I0Ti BU3HAYEHHS OK-
cuziB azoty [9] moGynoBana Ha TOBIJIBHOMY Xi-
MiYHOMY MeTO/li, BUKOPHCTAHHS SIKOTO TOTpeOye
3aJIydeHHS OKPEMUX PO34YuHiB. Y Hill Big6ip mpob
306paskeHnil 3 KOHCTPYKTUBHUMHU BaJaMU.

Takum unHOM, B YKpaiHi cutyailiga 3 HopMaMu
HIKIJIJMBUX BUKU/IB IIPU BUKOPUCTAHHI ra3y y II0O-
6yTi Ta MpH CHAJIOBAHHI Ta3y B KyXOHHUX ILJIUTAX
€ Ha/A3BUYANHO He6Ge3eyHoI0, OCKiIbKU O6MesKeH-
HS I[0JI0 MIKiAJUBUX BUKU/IIB HE € JOCTATHHO
JKOPCTKUMHU Ta OOOB’SI3KOBUMH [IJIsT BUKOHAHHS.
Aximo 10 ckazaHOTO 10/1aTH BiJICYTHICTD KOHTPOJTIO
3a BMICTOM BYTIJIEBOJHIB y NPOJYKTAaX 3TOPAHHA 3
arMoc(epHUX TTaTbHWKIB, BUHUKAE BUCHOBOK IIO-
JI0 eKOJIOTiYHO HeOe3NeYHOTO CTaHy MOBITPS Ky-
XOHHUX MPUMIIEHb Y KpaiHi.

di3uko-XiMiyHi 3acajau CHAJIOBaHHS ra3y

1. OcHoBHiI HayKOBi JOCTi/KEHHS TAJIbHUKIB
ra3oBUX ILTHT, sKi O6ynu mposeneni y XX crT.,
cniBnasu y vaci 3i cTBOpeHHAM (DyHIAMEHTAJbHUX
3acaja ropinHs [4]. Taki majgbHUKH, SK TPaBUJIO,
HaJIeXKaThb JI0 arMOC(epHUX TPUCTPOIB CITATIOBAH-
HS IONEepPeJHbO 1iJIFOTOBJIEHOI Tra30-MmoBiTPAHOT
cymimri. CaM mporiec TOMOTEHHOTO TOPiHHA pO3-
MIO/IIJIAETBCA Ha TaKi CTaii: NPUMYCOBOrO 3alaJlo-
BaHHA 3 BHKOPUCTAHHAM 30BHIIIHBOIO JPKepeJsa
eneprii (ickpose samamoBanus); ¢(OPMyBaHHS
¢poHTY TOpIHHS Ta PO3MOBCIOKEHHS TOJYM'S B
Mi/IFOTOBJIEHIN CYMillli; JOTOPSHHS TIOJYyM’ sl B YMO-
Bax ITi/ICOCY HABKOJUIIHBOTO aTMOC(HEPHOTO TOBIT-
ps B inauBiayasbHi dakesu.

[Iponec mpuMycoBOro 3amaJiOBaHHA IEPEX0-
JINTh Yy CaMONi/NaJJIOI0YNN Tpollec CTallioHapHOTO
TOpPiHHS B YMOBAaX IME€PEHOCY aKTUBHUX IIEHTPIB pe-
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akiii Bify QpoHTY M0 CBiXKOi TOprouYoi cywmirri.
MoxHa BBa)kaTH, IO TIPOIEC BUTOPSIHHS (akesiB
PO3IIOYNHAETHCS 3 TeMIepaTypH sanasoBatts (ca-
MO3aIaJIOBAHHS) Tig, MmO BU3HAYAETHCS YacOM 3a-
TPUMKH CliajaxyBatts (3anasoBaHHs) Tig, TOOTO
nepe6iroM yacy BiJi MorepeiHiX XiMivHUX peakIlii,
Yy TOMY 4YMCJI peaJisalii JaHIIoroBOro MexaHismy,
[0 peaxliii OCHOBHOIO MeXaHi3My rOpiHHs BifIo-
BifHOTO TasmBa. Y Tabs.2 HaBe/eHi TeMIepaTypH
CaMO3allaJI0BAHHA A4 JAedKUX TOPIOYMX TrasiB.
3HavyeHH IIpeJCTaBJeHi /I8 CTaHJAPTHUX YMOB:
P = 101,325 klla; T = 298 K.

TaGmug 2. Temneparypa camosanasnoBanus radis, K

[loxymenr
l'as

[22] ‘ [23] ‘ [24] ‘ [25] ‘ [26] ‘ [27]
Boenb 810 845 845 833 833 783
Meran 868 810 905 838 810 810
Eran 788 745 745 788 788 788
TTpomnan 743 739 766 743 739 743
i-Byran 733 — — 733 735 733
n-Byran 638 688 678 703 678 —
n-Ilerran 533 557 505 — 531 —

Ilicnst mocsarHeHHS Tig BU/KICTb TOPiHHSA BU-
3HAYAETHCSA CIiBBiJJHONIEHHSAM IIBUAKOCTEU [U-
(ysii Ta TermonposinHoCcTi, 3 0gHOrO GOKY, Ta CO-
TeHb XiMiYHUX peakiliii, COTeHb (Tvcsv) TOYATKO-
BUX, IIPOMIKHUX Ta KiHI[€BUX KOMIIOHEHTiB IIpOIle-
cy ropiung (JIg NPUPOHOTO Trasy, HANPUKIAI,
mexanism GRI Mech 3.0). Tarerpanbro 1eii mpo-
mec BifoOpakye JiHIfIHY WIBUAKICTD TOPIHHS
(M,/c) yepe3 yMOBHY CKJIAJIHY HaBeJeHY XiMiuHy
peakiiito [28], 1mo mpoXoauTh B yMOBaxX Iporpe-
CUBHOTO CaMOTIPUCKOpeHHs. BiamoBimgai mBmaKOCTi
HOPMaJbHOTO PO3IMOBCIO/KEHHS TOJIyM s Uy, Xi-
miunol peaxuii W p ; BUBHA4YAIOTbCS SIKICHUMU 3a-
JIEJKHOCTSIMHU:

uy, ~ @/t 2~ (@aWy, )12 (0

WCh.I‘ ~ T Ch.ril ~ exXp (E/RT), (2)
e a — koedillieHT TeMIepaTypoIpoBiHOCTI pea-
ryiouoi cymimi; W, . — XapaKTepHHI 4ac HaBeJe-
HOi XiMiuHOI peakuii y 30Hi TOPiHHA 3 €HEePrielo ak-
tuBatii E ta Temneparypoto ropiaus T.

2. Ilpm cTBOpeHHi mepmmx KOHCTPYKIIH aTMo-
cepHUX TAJbHUKIB BUKOPUCTOBYBAJMCS Ta Bif-
MPaIbOBYBAJIMCS OCHOBHI IMOJIOKeHHS (DyH/aMeH-
TaJgbHOl Amdy3ifiHo-Tena0Boi Teopii JlaMiHapHOTO
ropiats (3enpposuu A.B., ®pank-Kameneubkuii
J.A., 30—50-ti pokn XX cr.), noB’s13aHoi 3i MWBU/I-
KOCTSIMHU, MeKaMM Ta CTiliKicTio ropinus [29].

Kpim Toro, ams o6JiKy XapakTepUCTHK TTaJuB
Oynu cTBOpeHi 6a30Bi MOJOXKEHHS Ta Kpurepii
B3aeMoszaMinHocTi roproounx rasis (AGA — Ameri-
can Gas Association), moB’s3ani 3i criiikicTio
ropinng (3a IPOCKOKOM, BiIPUBOM MOJIYyM’sl Ta He-
nosHotolo sropaunsa) [10]. JogarkoBumu HeGarka-
HUMHU peskuMaMu po6otu aTMochepHUX MaTbHUKIB
€ Taki, IIpU AKUX CHAIIOBAHHA CYIPOBO/KYETHCS
YTBOPEHHAM >KOBTHX s3uKiB moaym’st (yellow tips).

[li mososkeHHST 3BUYAWHO iJIOCTPYIOTHCS JIi-
arpaMaMu CTifikocTi y KoopJuHaTaxX «IUTOMe Tell-
JIOBE HaBaHTa)KeHHsI MajbHUKA (p,, KBT/M2 (a6o B
opurinaai MBtu,/hr (in)2 — koediunient maa-
mumky mositpa A (air excess factor), a6o man-
mamkose namuso (Equivalence Ratio @ = A1)
[30, 3]. IIpu tpancdopmarnii q}, yepe3 TEmJIOTy
sropsiubst majuBa (Hiskay) Qj, MOKHA HepeiTu
BiZl miarpaMu CTiWKOCTi TOPiHHA B HaBEIEHUX KO-
opAiMHarax y BIAIOBI/HY AiarpaMy 3 BU3HaY€HHAM
IpaHUYHKMX JiHIHHUX MIBUAKOCTe# roprovoi cymimi
yepes pPO3paxyHOK IIPOMiKHOTO YMOBHOTO Iapa-
METpPy — MIBHUAKICTH FOPIOYOro rasdy uf Ha BHXOJI
3 BOTHEBHUX OTBOPiB:

ur =qp/Qy, 3)

ge Q; — HIDKYa TelJoTa 3TOPSAHHS IaJuBa, IO
PO3IIAAETbCA.

Ha puc.2 3o6pakena 3onHa cTiiikoi poboTu
majgbHUKA Ta oOJacti i TMOPYUIEHHS BHACJTIIOK
MPOCKOKY TOJIyM'd, HOTO TOBHWCAHHS Ta TOSBU
CJiZIiB HEMOBHOTO cHamioBanus (BUHUKHEHHS JKOB-
TUX KiHYMKiB mosym’st), BusHaveHi y poGoti [30]
3a pe3yJbTaTaMy JOCJi/PKEHb OJHOI0 3 KOHTPOJIb-
HUX TaJdbHUKIiB Ne 36 3a yMOBHU CIIaJIOBaHHS TIPU-
POJIHOTO Tasy.

3. [lnsa omepsKaHHS YHMCJIOBUX 3HAYEHb O6Me-
JKYBaJIbHUX HIBU/IKOCTEIl razonoBiTpsHOI cyMili,
Bi/IIIOBIIHUX TEILJIOBOMY HaBaHTA’KEHHIO (},, B IIeB-

12
- 0L Flash
S 100 —) back
§ 20 [/ zome Lifting flame zone
25" [
B 60—
2 - S RAs
; S V/ Stable:ﬂame zone
g <40 B LLLL L s (satisfactory operation)
‘i' 20~ Yellow tip zone
< | I | | | | | |
0 10 20 30 40 50

v, gas input rate, MBtu/hr (in)’

Puc.2. 3azexHicTb NUTOMOIO TEIJIOBOIO HABAHTAKECHHS KOH-
TPOJIBHOTO HaJIbHUKA BiJ| KOe(illieHTY HAJJINIIKY [epPBUHHOTO
nositpsi. Baaemme posramryBaHHS 30H  CTifiKOro Imosym’st
(crabibHOrO  rOpiHHS), BUHUKHEHHsI O6G1acTell TOpyIIeHHS
crabisbHoro ropiuns [30] 3a manuMu BUIPOOYBaHb TTAaJbHUKA
Ne 36 mpu cnamioBanHi TPUPOIHOTO Ta3Yy.
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HUX TOYKAX <«i», a TaKOX IMMOOY/JOBU TPAHUYHHUX
nosepxonb (kpusux) npockoky (fb), nosucamns
(If), siapusy noaym’s (bo), ropiHHs 3 yTBOpeH-
HSAM JKOBTUX KiHUMKIB TOJIyM'Sl B TepMiHaxX IIBU/I-
KOCTi CyMilli CJIiJi CKOPUCTATUCA 3aJIeXKHOCTAMH,
O/lepXKaHUMU HAMW 3 OIJIAAy Ha (isuunmii 3mict
XapaKTepUCTUK IOTOKY B KOHTPOJIbHUX TOYKaX
«i», 4Yepe3 BiAMOBIHWII MepepaxyHOK JIaHWX 3a-
aesxnocredt qp, (hyp):

Wi = dip,i Q71 (1 + &gy, 5 Lyg); (4)

wigi = dip; QT (14 Ay L) (5)
Who,i = bo,i Q71 (1 + Ao 5 Lgp); (6)
Wyt i = Ay Q1 (1 + Ay L), (7)

Jle W — UIBUJKICTb Ta30NoBITPSHOL CyMilli /11 YMOB
HnopytieHas crifikocri ropinis nHa miHisx fb, If, bo,
yt, TOOTO TIpU BUHHUKHEHHI IPOCKOKY, MOBUCAHHSI,
BiZIpUBY TIOJTyM’st, a60 TIPH TOSIBi KOBTUX KiHYMKIB
HosIyM’sl BiNOBiAHO, M/C; [IUTOME TEILIOBE
HABaHTAXXEHHS [IIS JICIKOT TOUKK <«i» Ha OnHill 3
JIHIN nopyiieHHs crifikocti ropinns #a mgixigx fb, 1f,
bo, yt, MBr/ MZ; Q; — HWXKYa TemaoTa 3rOpAHHA
rasy, M/bx/m3; Ly — o6’emMHe crexiomMerpuyHe
uncno, M3 (oBitps) /M3 (ropiodoro rasy).

I'padix 3 BiAMOBiAHMMN TIBUAKOCTSIMH Ta30-
TOBITPSIHOT CyMitTi TpeicTaBJIeHnt Ha puc.3.

I1IBuaKiCTH ra30noOBITPAHOT CyMmiLii, M/c

lift
S (i)
2,5 yt
ToBucanus
2 i nonym's
XKoste
| momym's
L5 b 3oHa
1 CTiliKOTro ropiHHs
fb
0,5 —
| | | | Ipockok
0 0,2 0,4 0,6 0,8 1 1,2

ITepBuHHUIT KoedillieHT HA[UTUIIKY NOBITPS Apr

Puc.3. BaaemHe posrallyBaHHS 30HH CTiIKOro ropiHHs Ta MexX ii
MOPYIIEHHST BHACJIJOK MOBHCAHHS (DaKeJiB, BHHUKHEHHS IIPO-
CKOKY TI0JTyM’s1, TOSIBH SKOBTUX s3UKiB (HEIIOBHE 3rOPSHHS) MPH
CIAJIIOBAHHI MPUPOAHOTO Ta3y 3 BUKOPUCTAHHAM IaJbHHUKA, Xa-
PaKTEPUCTUKH SIKOTO JaHi Ha pHUC.2; «i» — KOHTPOJIbHA TOUKA.

Kouncrpykuii najpHUKIB
ra3oBUX NMOOYTOBUX IJIUT

OcCHOBHUM KOHCTPYKTUBHHUM €JIEMEHTOM H06y-
TOBUX Ta30BHUX ILIUT € Ia30BUil ITaJIbHUK, ab0 KOH-

MepsuHHe [ 3
noBiTps |
Mpupoanuii N\1]
ras 3
MepsuHHe [
nositpa ||

14

)
BTOpuHHe
nosiTps

Puc.4. Kondopounnit manpauk [6]: 1 — pyxXoMa 4yacThHa Imm-
Gepa; 2 — HepyxoMa dYacTWHa Tubepa, TOPIEBA TOBEPXHS
MaJbHUKA; 3 — 3MillyBay; 4 — BOTHEBHI HACA/IOK.

dopka. Y mepeksazi 3 roganachbkoi MoBu komfoor
— NPUCTPIii AJIst PO3NATIOBaHHs BOTHIO (TOJKOBHIA
cioBHUK Ymakosa, 1941 p., ermmoJorisi cjioBa).
Y nopasbiioMy NpH NTepeBHIAHHI CJIOBHUKIB CTaIn
BUKOPUCTOBYBATH TepMiH «KoH(dOpKay. Ak npasu-
Jo, B MOGYTOBUX Tra30BHX ILTUTaX BUKOPUCTOBY-
I0Thb iHJKEKIilHi MaJbHUKM HU3BKOTO TUCKY 3 I10-
YATKOBUM IIOIEPEHIM 3MilllyBaHHAM IPUPOIHOrO
ragy Ta nepBuHHOrO 1OBiTps [31-34].

Yci nmanpbHUKHN TONepeHiX Ta Cy4YacHMX Tras3o-
BUX IJINT HE3aJeXHO Bijf ¢ipMHU-BUPOOHHKA Ta
KpaiHu IIOXO/KEHHS XapaKTepU3YIOTbCA OJHAKO-
BUM TIPUHIINTIIOBUM CITOCOGOM OpraHisaiiii po6ovo-
ro npouecy. e naabnuku ABocrafiiiHoro craJio-
BaHH4 3 IIOBHUM IIONEPEIHIM 3MillyBaHHAM a3y 3
MEPBUHHUM TIOBIiTPSM-OKHUCTIOBAYEM. 3MilllyBaHHS
raszy 3 MEePBUHHUM TOBITPSAM Ta AUMY3iliHUM goma-
JIIOBAHHSM 6araToi MepBUHHOI Ta30BOi CyMilli.

[TampHUKN TOOYTOBUX TA30BUX ILIUT KJACH-
dikyioTh 3a po3TalyBaHHSIM iHXXEKTOpa-3MilllyBava:
3 TOPU3OHTAJBHUM 3MilllyBaueM Ta IepudepiiHuM
Ii/{BE/ICHHAM BTOPUHHOTO IMOBITPS; 3 BEPTUKAJIbHUM
3MinyBadeM Ta rnepudepiiiHuM miBeJleHHAM BTO-
PUHHOTO TIOBiTPS; 3 IEHTPaJbHUM Ta mepude-
piliHUM TTiIBE/ICHHSAM BTOPUHHOTO TIOBIiTPA.

Y 1o06yTOBUX Ta30BUX IJIUTAX MPOTITOM yCbO-
ro 4acy IXHbOIO iCHyBaHHA 3aCTOCOBYBAJIMCA TiJb-
ki imkekuiiini (esxexuiiini) naapHuku, 3suuaiino 3i
aMinryBadamu Ttumy Tpy6m Bentypi. Ha puc. 4-6
1pe/cTaB/leHi OCHOBHI KOHCTPYKILIT IMaJbHUKIB ra-
30BHUX MOOYTOBUX TLJIUT.

Opnna 3 HailnepmuxX KOHCTPYKLiH imskeKuiii-
HOTO TAJbHUKA TPe/ICTaBJIeHa Ha pUC.4; Po3poo-
nuk — Cankr-llerep6yp3bKuii 3aB0o/I Ta30BOI ara-
patypu. Y NaabHUKY PEryJIOBaHHA BUTPATH Iep-
BUHHOTO TIOBIiTps 3ilicHioBasocs mmbepom 1. He-
JIOJIIKOM BKa3aHOT KOHCTPYKINi € HeoOXigHicTb
3HATTS TA30BOTO MAJbHWKA 3 TJIUTH [JisT 3a6e3ire-
YeHHs JIOCTYILy JI0 PeryJIoBaHHs Iojadi IepBUH-
HOTO TIOBiTpPA.

[Topanpummit po3BUTOK Ta MOJEpHi3allisd raso-
BUX MOOYTOBUX ILIUT TIOB’SI3aHUIl 3 TTOKPAIIEHHIM
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crabimizanii ropinus dakenis, Mo 3a6e3MeYUIO0
nosiBy yHi(piKOBaHMX Ta30BUX IJIUT, B SAKHX
3MimyBay Ta BOrHeBuii Hacagok (cucrema Mae
KpUIIKY, An(y30p Ta razoBe COIMJIO) PO3TAIIOBaHi
B IIPOCTOPi 3 €AMHOI0 BEPTUKAJBHOIO BiCCIO
(puc.5). ¥ nux majabHuKax 3MiHeHa (opma BorHe-
BOIO HACQ/IKy /IJIs1 TOKpallleHHs ITi/IBOJly BTOPHUH-
HOTO TOBIiTPS 10 OKpeMuX (pakemiB Ta 3amnoGiranus
iXHBOTO 3/UTTA B eauHmil Bormesmii map (poc. —
cioft, anra. — layer).

I3 sanpoBajskeHHAM KOHCTPYKUIN IIaabHUKIB 3
eJleMeHTaM", 10 OPTaHi3yIoTh MiJIOTHE MOJyM s Ha
HUX, PETYJIOBAaHHS MEPBUHHOTO MOBITPS MUOEpOM
CTaJI0 TMPAaKTUYHO HEAOIIIbHUM. 3aMiCTh HBOTO Ha
BXi/IHOMY KiHIIi 3MilllyBavya € OTBOpH, sIKi 3abe3rie-
YYIOTh €XKEKINI0 HeoOXiIHOT KiJIbKOCTI MepBUHHOTO
HOBIiTPSA. 3acTOCyBaHHSA OTBOPIB YHEMOKJIUBHJIO
BUHUKHEHHS KinTsABOrO noJsiym’d. KoHcrpykiiist Bo-
THEBOTO HACA/IKy BUKJIOYAE MOXKJIUBICTb IIPOCKOKY
Ta BiJ[pUBY MOJIyM’s.

\ |
MNepBuHHe
noBiTps

| -5

6

§

MpupoaHuii
ras

Puc.5. Bepruxanpumii naipuuk [34]: 1 — xpuinka; 2 — Borme-
BUi Hacanok; 3 — audysop; 4 — BIKHO A €XeKIil HepBHH-
HOTO TOBITPsI; 5 — €OMJI0; 6 — KOPIIyC COILIA.

4/G’TFT\

3
MNepsuHHe S/ MNepsuHHe
nosiTpa noBiTps
2
IprpoaHuiA
1 ras

Puc.6. IlanpHuK cyyacHunX 1mo6yTOBHX TazoBux 1t [35]: 1 —
KOPILyC; 2 — OTBip /IS €XKeKIii NepBUHHOTO MOBiTps; 3 — BOI-
HEBHI HACA/IOK; 4 — KPHIIKA; 5 — COILIO.

g

a B
6 r
Puc.7. dopma BUXiJIHUX BOrHEBUX OTBOPIB BOTHEBUX HACAJKIB

MAJbHUKIB Ta30BUX MOOYTOBUX IIUT: a — IPSIMOKYTHi; 6 — y
BUTJISA/L Tpanenii; B 76aFaTOKyTIIi; I — KpyTJi.

[ManpuuKy cyyacHUX MOOYTOBUX Ia30BUX ILIUT
npezcraBiaeHi Ha puc.6. Bonm Maiorh Menmi raa
PUTHI PO3MipH, €KeKTOp BUKOHAHMI pa3oM i3 BoO-
rHeBUM HacaJKoM. Y Kopllyci IaJbHUKA € OTBip
I eKeKIlii NMepBUHHOTO MOBiTPd, OKpPiM TOrO,
IIEPBUHHE IMOBiTPSA TaKOX €XKEKTYETbCA Uepes
H[IJIMHY MiXK KOPIIyCOM Ta BOTHEBUM HACAKOM.

3 orJIay Ha oprasisaliio 1polecy cliaioBai-
HS Tasdy Ta 3a6esnedeHHs cTabimbHOCTI (paxeiB
BU3HAYATIHHIM €JeMeHTOM MHaJbHUKIB TO6YTOBHUX
ra3oBuX IJINT € BUXiJHI BOTHEBI OTBOpHU, uepes AKi
ra3onoBiTpsgHa CyMilll BUXOJUTb 3 BOTHEBOIO Ha-
CalKy, a TaKOX 3alaJIoeTbCcsl IEepBHHHA Ta30-
noBiTpsAHa cymim. Buxizni oTBopu [/ MajbHUKIB
MOKyTb MaTh pisHi dopmu (mpukgaam Ha puc.7).

OxpeMi KOHIIENTYaJIbHi,
PEKMMHI Ta reoMeTPHYHi 0COOJMBOCTI
HAJbHUKIB MOOYTOBUX ra30BUX IJIUT

1. Ta3oBi naJbHUKN Cy4yacHUX ILJIUT 3alPOeK-
TOBaHi OJHAKOBUMM /I YCiX THIIOPO3MipiB raso-
BUX TJTHT, 3a6€31e4yIOTh CTiliKe CIATIOBAHHS ITIPU-
poaHOro Tasy 6e3 MPOCKOKY Ta BiJPUBY IOJIYM s
IpU 3MiHi TeIJOBOI IOTYKHOCTI B Jianas3oHi
0,25—1,20 Bij HOMiHaBHOTrO 3HAaYeHHs [6].

3acTOCyBaHHS iHKEKIIMHUX MaJTbHUKIB [1aJI0
3MOI'y CIHPOCTUTU KOHCTPYKIIIO MOGYTOBUX Ta3o0-
BUX IIJIUT Ta BiIMOBUTHUCS BiJl NPUCTPOIB [Jisd
npumMycoBoi nogavi (Harmitanns) nositpsa. Y cy-
YAaCHUX Ta30BUX IIJIUTaX BUKOPUCTOBYIOTHCHA
NMaJbHUKN, AKi MAOTbh JiaMeTp BOTHEBOTO HACa/-
Ky 4—10 cM, TemaoBy moryxxHicth 0,7-3,5 kBT.
Y rta6s.3 HaBeJeHHI XapaKTEPUCTHKH BOTHEBOTO
HacaJKy, a TaKOX MOTYKHOCTi cyd4acHUX MoOyTO-
BUX Ia30BUX ILJIUT.

3HauHa KiJbKicTb BUPOOGHUKIB MOGYTOBUX Tra-
30BUX IIJINT Y BJACHUX iHCTPYKIisAX He 3a3Hada-
ot KK/[ mpn BuKopucTanui majamBa 3a I0TIOMO-
roio TMAJbHUKIB, AKi BCTAaHOBJIOIOTHCS Ha IINTI. B
IHCTPYKIIIIX OKpeMUX BUPOOHWKIB BKa3aHO, IO
KK > 54 %. Y neskux iHCTPYKITiSIX 1yOJIOETHCS
indopmaria 3 [ACTY 2204-93 ta 3a3HATa€eTDHCA
KK/ > 59 % ais BUNMAJAKY BUKOPHUCTAHHS MaJjib-
HUKIB TEMJIOBOIO TOTYKHicTIO Ginbriie 1,05 xBT.
Buxoagun 3 BijloMOi TemyoBOT TMOTYKHOCTI TaJib-
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Ta6smng 3. XapakTepucTHKa BOTHEBHX HACA/IKIB MAJbHUKIB NOOYTOBUX Ta30BUX ILIUT

[TanbHuk Masol IOTYKHOCTL

[TanbHuK cepeAHbOI OTYKHOCTL

[TasbHUK BeMKOI MOTY>KHOCTI

TazoBa mmra

JiamMerp, MM TOTYKHICTDb, KBT

JiamMerp, MM

HOTYXHicTh, KBT | giamerp, MM | TOTy’kHicTb, KBT

Gorenje 55 1,0
Bosch - 1,0
Electrolux 35 1,0
Hansa 40 1,0
Gefest — 0,7
Cezaris — 0,9
Beko 45 1,0

75 1,75 100 2,7
_ 1,7 — 3,0
71 2,0 102 3,0
65 1,65 90 2,6

2,0 — 3,05
— 2,0 — 3,0
79 2,0 90 2,9

HUKiB, MOJKHa BU3HAYUTU HAOJIMKEHE 3HAYeHHHI
BUTpAT rasy (M3 /ron) Aas NMANbHUKIB pisHoOi 110-
tysknocti N (kBr) (qus. ta6m1.3):

V=23600 N/(QM), ®)

e QP; — Temora 3TOpSIHHS IAJINBA, SIKE BUKOPH-
croByeTtbes  y mauti, kJx/mM3; KK/
JIOCJTiIKYBAHOTO MAJbHUKA.

TenyioBa NOTYXHICTh MaJbHUKA, KBT

3 —e— KKJI - 64%
25 [—=— KK/ - 59%

’ —e— KKJI- 54%
2,0 —
1,5 —
1 -
0,5

| | | | |
0 0,1 0,2 0,3 0,4 0,5

BUTpaTH IPUPOIHOTO rasy, M>/rox

Puc.8. 3anexuicTb BUTPAT MPUPOJHOrO Trasy s IHaJbHUKIB
MO6YTOBHX ILJIUT Bi/l TEILIIOBOT MOTYKHOCTI.

[lns BiANOBiAHMX 3HAY€Hb TEIJIOBOI IMOTYXK-
HOCTi HaJbHMKIB, SIKi BCTAHOBJIIOIOTbCS Ha ILJIU-
Tax, BUTPATU IPUPOJHOTO rady MOKHA BU3HAYUTU
3 ypaxyBanusaM KK/l BUKOpHCTaHHS HanuBa 3a
JanuMu puc.8. Y Ta3oBUX ILJIUTaX IepeadayeHo
peryJIIoBaHHS mojadvi ragy B giamaszoni 1 : 4, T06-
TO PEKUM MIiHIMAJIbHOTO TEILJIOBOIO HaBaHTaKEH-
HS CKJIaJlae 25 % BUTPAT BijJi MAaKCHMaJbHUX BHU-
Tpar raszy. Y TeXHiYHUX XapaKTepPUCTUKAX TMOOYTO-
BUX Ta30BUX ILJINT /I8 NAJbHUKIB Pi3HOI TEMJIOBOI
IIOTY>KHOCTI BKas3aHi JiiaMeTpu OTBOPIB y COILIaX,
yepes fAKi MOJAEThbCd ra3, a TAaKOK HaBe/eHi BUTpPa-
1 npupojHoro razy (ra6i.4). Posmipu BUXigHHX
OTBOPIB BOIHEBOr0 HacaJKy MaJbHUKIB Tra3oBUX
IJIUT HaBeJeHi y TabJI.d.

2. Kpok posMilieHHsi oTBOPiB BOTHEBOTO Ha-
Ca/IKy IaJbHMUKA BILJIMBAE HAa XapaKTEPUCTUKU I10-
o/MHOKUX (hakesiB Ta BiAMOBiHUX Tpyn dakemis,
3 OIVIAZy Ha 110 HOro cJijl posrisjaTd CyMicHO 3
IHIIUMU TTapaMeTpaMu Ta XapaKTePUCTUKAMU: Teo-
metpuunumu (popmMa Ta pPo3Mipu BOTHEBUX OT-
BODIB, HasBHICTH CTabili3ylOUnX €JEMEHTIB), pe-
AKUMHUMH (MOTYKHiCTh NMaJbHMKA, YMOBU €KCII-
ayaranii). Ha ¢axenpHuil mponec BILINBAIOTH
CKJIa/l Ta3oNOBITPAHOI CyMilli Ta KOHCTPYKILid
MaJbHUKA, & TAKOK OKPEMUX HOTOo BY3JiB.

2.1. Icnye pekimbka MiAXOMiB /s OOrpyH-
TyBaHHA KPOKY PO3MIilllEHHA BOTHEBUX OTBOPIB

Ta6smus 4. TexHiyHi XapaKTepUCTUKA NAJTbHUKIB Ta30BUX ILIAT

ITanbHuK MasoOl MOTYXKHOCTL

ITanbHUK HOPMAJIbHOI IIOTYKHOCTL

[TasbHUK BeMKOI MOTYKHOCTI

flnra (paia) | noninaona oawetp | "ray," [noryaricrs, | ‘conna, | rasy, [norysaicrs,| JMCTp | BUTPATI MO
kBt ) M3 /TO] kBT MM M3 /1O kBt ’ ’
AEG / Electrolux 1,0 0,70 0,095 2,0 0,96 0,190 3,0 1,19 —
Beko (Typrist) 1,0 0,82 0,095 2,0 1,02 0.190 2.9 1.21 0,275
Bosh (Himeuunna) 1,0 0,72 0,095 1,75 0,97 0,167 3,6 1,35 0,342
Gorenje (Cnosenist) 1,0 0,77 0,09521 1,9 1,04 0,189 3,0 1,29 0,286
Hansa (ITosbuia) 1,0 0,72 0,095 1,8 0,98 0,171 2,8 1,17 0,267
Kaiser (Himeuuuna) — 0,75 — — 1,09 — — 1,24 —
Gefest (Binopycp) 0,7 0,61 — 2,0 1,04 — 3,05 1,26 —
NORD (VYkpaina) 0,75 0,68 — 1,7 1,10 — 2,65 1,40 —

ITpumimia. Jlai B3STi 3 TEXHIYHOT OKyMEHTAIT BUPOOHUKIB BiAMOBiAHIX TasoBux mmt (maamso — npupoanuii raz G-20, tuck 2 xlla).
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(burner ports) y Hacaaky (a6o royoBili) najgbHUKa
(burner head) [30]. MaeTbcst Ha yBasi BpaxyBaH-
HSI KOMIIOHOBKM (paKeJsliB y Hacaiky s 3abesrre-
YEHHS B3a€EMHOTO IMiANAJTy CTPYMEHiB Traso-
MOBITPSHOT CyMillli 32 PaXyHOK TEIJIOMacoOOMiHY
Mi’K TapsguuMU TPOAYKTaMHU 3TOPSIHHA abo ix
crabimizaiifo. Y paMkax iHIIOTO MPUIOMY BUKOPH-
CTOBYIOTbCS OKpeMi cTabifii3yioui cTpyMmeHi, Mo
[I0/1AI0ThCS 13 3MEHIEeHOI0 MIBUAKICTIO Ta 3a3BUYAil
MaTh Maauii xapakTepuuii posmip (miamerp,
JliaTOHAJD).

Ha puc.9 mpeacrasiaena cxema (OpMyBaHHS
Ta B3aeMO/ii ¢axesiB, 10 OpraHi3oBaHi MaJbHU-
KOM TIa3oBoi ILJIUTH, 32 YMOBH BapilOBaHHS KPOKY
pPO3MillleHHSI OTBOPIB MiXK OKpeMuMu (akresamu.
IIpun B3aemHOMYy IlepeTuHi CTPYMEHIB YTBOPIOIOTbH-
ca 06’emui sonm konrakry (3K) Ta ymoBHI no-
sepxHi kourakry (I1K). 36mkenns dakenis ik
c06010 Ta CKOpOYeHHs KPOKy (s’ 3amicTb ) cynpo-
BOJUKY€eTbCa 36isbiiennsam 1K, a rakox o6’emy
3K. Boanouac MO)kHA MPOTHO3YBATH 306iJIbIICHHS
Bucotn moBucanus Gpouty 3amamoBanus (hf’
samicth hf), a Takox WigBWIIEHHS BiporigHOCTI
3JUTTS 3a3HAYCHUX (DaKeiB.

MinimManbHUN PO3Mip OTBOPIB, SIK TPABUJIO,
CTAaHOBUTb He MeHIIe 1 MM, 110 110B’S3aHO i3 HaMa-
TaHHAM TIONEPEeUTH TEePEKPUTTS OTBOPIB UYepes
ixHe 3a6pymHeHHs. MaKkcUMaJbHHI KPOK OTBOPIB
MaJbHUKA BU3HAYAETHCS MOXKJMBICTIO Tieperadi 1mo-
JyM’s BifL OTBOpY /0 OTBOpPY. MiHiMa/ibHUIl KPOK
OTBOPiB BU3HAYAETLCA TIONEPE/KEHHAM 3JUTTS (a-
KeJiB, 1m0 (OPMYIOTbCI CYMiXKHUMU OTBOPAMH.
3muTTa (paxeniB HeoOXiAHO YHUKATH, TOMY IO
IpHU I[bOMY YCKJA/JHIOETHCS JOCTYIl BTOPMHHOIO
noBiTPs /10 (pakesdiB, MOTiPIIYyIOTbCS YMOBH YTBO-
PEHHSI BTOPMHHOI TOPIOYOi cyMilli, 1moym’st BUTS-
TYETBCS Ta MOXKE BUXOJUTH 3a Oa’KaHi Meki 30HU
ropinng. ¥ TakoMy BUIAJKYy I[OPYIIYETbCA HOP-
MaJbHUH Tpolec TemaoBoi 06poOKM TPOAYKTIB y
mocy/li Ha Ta30Bill TJHTI.

2.2 Jlnga nmanpHUKIB CydyacHHUX Ta30BUX ILJIUT
HeoOXiTHO BPaxOBYBAaTH HAsSBHICTb y BOTHEBUX OT-
BOpax OCHOBHHX, a TaKOX cTabiTi3yoouux eJie-
menTiB. Bignomenus s/ d. npu 1pomMy 1moTpiGHO

Ta6smus 5. Po3mipu BUXiJHUX OTBOPiB BOTHEBOTO
HACA/IKy MaJbHHUKIB Ta30BHX ILTUT

[TanbHUK HOP-

[TampHUK Masol MATBHOT [TasbHUK BEJUKOT

BupoGik MIOTY>KHOCTI HOTYKHOCTI IOTY>KHOCTI

I 11 I 11 I 11
Gorenje 39 ~ 174 63 ~ 206 87 ~ 270
Beko 45 ~ 155 79 ~ 203 90 ~ 264
KTA — — 65 ~ 378 — —
Ipumimka. 1 — [liamerp BorueBoro nacajaky, mm; II —

3araJibHa TIJIOIa BT/IXi[[HI/IX OTB()piB BOTHEBOT'O HaCa/JKy, MM2.

po3paxoByBaTH, MalouM Ha yBa3i CKJIQJIHUN
npodisb BorHeBHX OTBOpiB. [l po3paxyHKy
BiJIHOCHOTO KPOKY BOTHEBUX OTBOPIB HEOOXiJHO
BU3HAYUTHU EKBiBaJICHTHUN [AiaMeTp MOOJUHOKOT
¢axenpHOl cucTeMu, 10 NPHUIIAJAae HA OTBOPH
BiZIMOBiZIHOTO CEKTOPY HacaAKy. SAKIIo Hacalok
CKJIA/IAE€THCS 3 N TUIOBUX CEKTOPIB, Tpeba po3riis-
matu n-! YACTHHY 3araJibHOI KiJIbKOCTI Ta IJIONIi
oTBOpiB Hacajaky. IIpm 1boMy KpPOK S CEKTOpPY
JIopiBHIOE XOpAi cextopy. ExBiBaseHTHUI niamerp
0TBOpIB d, /JIsT BUIIJIEHOTO CEKTOPY BOTHEBOTO Ha-
CaJIKy, B SKWil BXOJASTh OCHOBHI Ta crabiJjizyroui
eJIleMeHTH, MOKHA 3HAUTU 3a TAKUM BUPA30OM:

d, =4 Fy /II5, 9
ae
FZ = Fi + F], HZ = Hi + H], Fi = Zfl,
F] = ij, Hi = ZHi; H] = ZH', (10)

ne fi, f]- Ta I, I; — PO3PAXyHKOBI IO Ta TepH-
MeTpH OKPEMHX OCHOBHHUX Ta CTabisizyiounx ese-
MEHTiB BH/IiJIEHOTO CEKTOPY BOTHEBOIO HacCaJKy
Bi/IIIOBiTHO.

[IposieMoHCTPYEMO Ha NPUKJIA/I BIJIUB HasiB-
HOCTi Ta PO3Mipy cTabiTi3ylounX ejeMeHTiB BOTHe-
BOro Hacajaky. Posriganemo nBa BOrueBUX Hacal-
KM, e K ocHoBHi (xapakrtepuuii posmip d;) Ta
crabinisyioui (Bianosiamuii posmip d;) enementu e
KpyrJi OTBOPH, AiaMeTPU AKUX CIIBBIJJHOCATHCH

- —
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Puc.9. Cxema dopmyBanus ta nopucanis dakesis 6ijs BorHe-
BUX OTBOPIB HacajAKy IpU BapilOBaHHi KPOKY PO3MillleHHd OT-
Bopis (1epexij BiJi KPOKy S 10 KPOKY S').
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Mix co6oro sk dj = 3d;. ¥ nepmomy Boruesomy
HACAJKYy JeB’sITh cTabili3yiounx OTBOPIB, y ApPYyro-
My — OJIUH.

1-it nacadox. SIxuo giamerp cTabiisy04oro
orsopy d: = 1,/3 d;, romi moma #oro craHoBUTDH
f; = n d;?/36. Cymapna nuoma 9-tu craGinisyio-
4UX OTBOPIB Ta OJHOr0 oCHOBHOrO (y IijgOMYy I10-
nma okpemoi dakenbHOI NIJIUHU AJS OKPEMOTO
CEKTOPY BOIHEBOTO HACAJKY) JOPiBHIOE:

[Tepumerp mooAMHOKOT (hakeTbHOT NIiJUHA
JUISL CEKTOPY HACA/JKy CKJAJIAE:

ExsiBanentunii giamerp do = 4 Fy/Ily =
1/2 d;.

2-it nacadox. Cymapna ILIOma OJHOTO
cTabiIi3yI0uoro OTBOPY Ta OJHOTO OCHOBHOTO
(mmoma oxpemoi (pakeabHOI HIIIMHU CEKTOPY BOT-
HEBOTO HACA/KY) JIOPIBHIOE:

FZZnd12/4+ndi2/36=9nd12/36+

+ ndi2/36= 10ndi2/36. (13)
[Tepumerp mooaAMHOKOT (hakeabHOT NIJUHA
CEKTOPY HACAJIKY CKJIA/Iae:

Iy =nd;+nd/3=4/3nd. (14)

ExsiBanentnnii giamerp d, = 4 Fy/Ily =
5/6 d;.

3 TpUBEIECHUX PO3PaxXyHKiB BUIHO, IO
36iJIbIIEHHST YMCJA Ta IO cTabigi3yiouux oT-
BOPIB NPU3BO/IUTH /10 CKOPOYEHHSI €KBiBaJEHTHOTO
posmipy BoraeBoro otBopy d.. ¥ cBowo uepry, B
yMoBax (hikcoBaHOro abCoOJIOTHOTO KPOKY S IHPHU
posmintenni ¢axeniB 1e 30iablIye Bi[HOCHUI KPOK
s/d.. 3a Takux yMOB mpu 306iJbIIEHUX BiJ[CTAHSIX
MK W[IJIMHAMUA OCHOBHHUU BIJIMB Ha CTaOiJIbHICTH
ropinHg 3aMicTb B3aeMoliJnany okpeMux QakesiB
npumnajsae Ha crabinisaiiio ocHOBHUX (akesmiB y
KOXXHOMY CEKTOpPi HacaAkKy 3a PaxyHOK il
BIAIMIOBITHUX CEKTOPAJBHUX CTabiNi3yI0UUuX CTPY-
MEHiB MEHIIIOI0 PO3Mipy Ta IIBUIKOCTI.

3. Y nosignuky O.C.Iccepnina [36] naBeneni
peKoMeHgallil 100 PO3MillleHHd BOTHEBUX OT-
BOPiB 3 oryaay Ha ¢opMyBaHHA (akesiB y 3aJex-
HOCTi Big KoedillieHTa HAAJUINIKY TTEPBUHHOTO
noBiTpsa Ay = Ay € {0,2; 0,6}, 36inbmenns i,
3MeHiye Kpok. IIpm npomy BBeAeHO [Ba NMOHATTA
PO BiANOBiAHI BiACTaHi MiX OTBOpPaMHW: MaKCH-
MaJbHYy, MO 3a0e3Medye JIETKICTh 3alaaioBaHHS Ta
nepejfadi BOTHIO, Ta MiHIMaJbHY, IO 3abe3rnedye

BiZICyTHICTh 3aUTTS (pakesdiB. ExcrepuMeHTaIbHO
MOKa3aHo, 10 y BHUMNA/JKY BiJbHOTO (akemy, IO
PO3BUBAETHCS TIPU CHaJIOBaHi rasy B HaBKOJIUII-
HbOMY TOBITpi, 3MeHINeHHS KoeillieHTy HaJuIIKy
A{ Jlae 3MOTY PO3MUPUTH Jialla30H CTilIKOTro
ropinug. MaeTbca Ha yBasi, 1O BHACJIIOK Bif-
MOBiIHOTO 30iJbINEHHS TBUAKOCTI 3PUBY TOJIYM S
IpU 3MEHIIeHHi Ay, TOOTO TIpU TIepexXo/i [0 [Iu-
(dysiitHorO CcrATIOBaHHI, PO3IIUPIOIOTHCT MEXKi
critikoro ropiuus [29]. Iloxi6ui 3akonomipHoCTi
onep:xani y nocaigax O.M.Jlesina [3].

Bsarani kpurepianabHa 06po6Ka eKCIepUMeH-
TAJbHUX JAHUX II0/0 CTiMKOCTi CIIaJIOBaHHS 3 Or-
JSy Ha BUHUKHEHHS 3pUBY ab0 IIPOCKOKY
MoJiyM’sl JIa€ 3/IOBIJIbHUN PE3YyJbTaT 3 OJlepiKaH-
HAM KpuTepiajbHOro piBHAHHS [36]:

Pegest = Pe, /0 Am, (15)
e Pegag yucao Ilexkse, BusHayeHe 3a IIBU/-
KiCTIO TIOTOKY Ta30TOBITPSAHOI cyMiliri, TOOTO TIBU/I-
PEKOMEHIOBAHOTO POGOYOTO 10 HEPOOOUOTO PEKH-
My TaJbHUKA, TOOTO JO PEXMMIB, SKi CYIMPOBOJI-
JKYIOTb He6aKaHi YCKJIQHEHHS: 3pUB  a00 TIO/IEKY-
JI1 TIOBUCAHHSA MOTOKY, IIPOCKOK, BUHUKHEHHS KOB-
TUX KiHYMKIB 1IOJIyM’d Ha BUXO/i 3 BOTHEBOIO OT-
BOPY, IO CYIPOBO/KYETHCS IOPYIIEHHAM CTa-
6inbHOCTi rOpiHHA, Pej.q = Wyt d/a; Pe, —
yucyo Ilekne, mo BignoBijzae peskumy Ttedii npu
XapakTepHiil MIBUJKOCTI BUTIKAHHA CyMillli, sKa
JIOPiBHIOE  MIBU/IKOCTI HOPMAJIbHOTO  PO3IMOBCIO/I-
JKEHHsI TIOJyM sl Ta30IOBITPSIHOI cyMilmi cKJafy,
o posrusigaersest, Pe, = u, d/a (ryr d — xa-
paxkrepHuii posmip (giamerp) BOTHEBHX OTBOPIB;
a — KoedillieHT TEeMIEePaTypoIrpOBiIHOCTI Ta30-
NOBITPAHOT CyMilli CKasy, MO aHATi3yEThCs ).

3 ormaay ma piBaanag (15) MokHa cTBEpA-
JKYBATH, MO0 KOXHUN KPUTHYHUN 3a MIBUAKICTIO
PEKUM 3aJIEKUTh BiJj TUILY M[MaJuBa: MPUILYCTUMI
3HAUEHHS BUXI/JIHUX IIBUJKOCTEH MOTOKY W est A/
MPOCKOKY Ta BiJpUBY TOJIYM s 36iJbIIYIOTHCS IS
[aJuB i3 1iJBUIIEHOI HIBU/AKICTIO HOPMAJbHOIO
PO3TIOBCIOIKEHHS TOJTYM ;. West ~ Up!/ M.

CKopouYeHHS KPOKY PO3MillleHHS OTBOPiB Ha
BOTHEBOMY HACAJKY IIPU3BOAUTH 0 306iJbIIEHHS
noBepxoub KoHTakry (ITK) Mixk oxpeMuMu razo-
nopitpaauMu crpymensyu (qus. puc.9), 36iab-
meHHs BakyyMmy (HEraTMBHOTO THCKY) MisK HUMH
Ta B IeBHill Mipi 10 gomatkoBoro (OKpiM CKOpO-
ueHHst s,/ d,) 30JMMKEHHSI CTPYMEHIB MiX 0000
BHACJIJIOK BUKPUBJIEHHS OCEl CTPYMEHiB.

Y Ttabs.6 HaBeneH] 3HAUEHHS BiJIHOCHOTO KPO-
Ky s/d. BOrHEBHX OTBOPIB y BOTHEBHX HACAKAX
NaJbHUKIB 3 OJHOPAJHUM BHUXO/JOM Ta30I0BiT-
PAHOI CyMilli.
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Ta6mns 6. BigHocHuii KpOK BOTHEBHX OTBOPIB air shattr (1) "‘"““’l‘”"“”
s/ d, majabHUKIB MOGYTOBHUX ra30BHX ILIUT primary air
openings (2)
} .| Ilampauk nop- | Ilampauk Be-
BupoGuuic |VTABHI MALOT) 0 o Ko
y MOTY>KHOCTI MOTY>KHOCTI — — - — ]
Gorenje 3,0 3,68 3,0 T,
Beko 3,87 4,74 4,69 gas orifice (4)  secondary
_ _ airopening — |
KTA 2,2 mixer face((6) ®)
mixer mixing burner
4. Ilepuri renepanii naJbHUKIB ra3oBUX ILIUT o o oy
BI/ISHaTIaJI.IfICH CHOC96OM IIIOZ[a‘I'l Ha CHAIIOBAHHA  pye 10, Tasosuit arMmocepunit maspHuk [30]: 1 — kpnika
TEPBUHHOL Ta30MOBITPAHOL CyMIIIl 3a MONOMOTOIO  jug pery/oBaHHS TiZBOAY MEPBHHHONO TOBITPsS; 2 — OTBOPU

ONHOPSITHO PO3TAIIOBAHOI CUCTEMU BOTHEBUX OT-
BopiB. /Lyt 06’ €KTUBHOCTI CJiji BU3HATH, IO OYJIN
BiJlOMi cHCTeMH 3 KiJIbI[€BUMHU T'OJIOBKaAMU Ta [BO-
Ma MosIcCaMM BOTHEBMX OTBOPIB /ST MOJadi raso-
MOBITPAHOI CcyMilli i3 3MillyBaya: 10 pajiycax Ha-
30BHI Ta 0 pajiycax y HaIPAMKY OCi I'OJIOBKU.
KoncTpykuig Ttakoro maJjbHMKa HaBe/JeHa Ha
puc.10 [30].

CyyacHi TaJgbHUKOBI CHCTEeMH Bipi3HAIOTHCA
HAagdBHICTIO BOTHEBUX OTBOPIB Yy CIOJyYeHHI 3i
cTabifi3ylouuMu ejieMeHTaMHi iHIIO0iI reoMeTpii Ta
pi3HUX PO3MipiB.

KoHcrpykruao crabimizytoui erementu (ii-
JIMHKU) MaioTh MEHHIMI XapakTepHUH po3Mip, Hix
OCHOBHi OTBOpH, Ta y INOEAHAHHI 3 KPUIIKOKI BO-
THEBOTO HACAJAKY YHHATH Oiabmnii aepoamHa-
MiUHWIT Omip BUTiKaHHIO cyMmimi 3i crabisisyounx
misma. Ile npusBoguTh 10 3MEHIIEHHS MIBHKOCTI
pyXy cyMmili y cTabifi3yiounx ejgeMeHTax, 3HIKEH-
HS JIOKAJBHUX TIBUAKOCTEH TIPOTOKY B cTabiJi-
3YIOUMX eJIeMeHTaX y CIIOJIy4YeHHi i3 MEeHIIUMH Xa-
pPaKkTepHUME poO3MipaMu crpusie 3a6e3lneyeHHIo
cTifikocTi rOpiHHS OCHOBHOTO (hakesia.

[Hma oco6MBICTb Cy4acHUX TAJTbHUKIB 1MOGY-
TOBUX ra30BUX IJINT — BHUKOPUCTAHHS JIEKiJbKOX
MOSICiB CITAJIIOBAHHS, PO3TAlIOBAHUX Ha €JMHOMY
BorueBoMy Hacaaky. Ha puc.11 mpuBeseno 3o-
BHIIMHIN BUTJISAA MAJTbHUKIB MOOYTOBUX ILIHUT 3 OJ-
HUM Ta TpbOMa pSJaMM BOTHEBUX OTBOPiB
BiZINOBiIHO. ICHYIOTH KOHCTPYKIlii MaJabHUKIB, e
HaAIIPAMKM 110jia4i Tas3ornoBiTPAHOI cyMilli MaloTh
equHUi BeKTOp (3/1€6i/IbIIOTO B3[I0BK PajliyciB —

i/{BO/ly IIEPBUHHOIO NOBITPs; 3 — BOrHEBI OTBOPH IAJIbHUKA; 4
— TasoBe COILIO; 5 — OTBip AU MiJIBOJY BTOPHHHOIO IHOBITPS
(st ronamoBanust (akesniB MEPBUHHOT CYMilll y BTOPHHHOMY
(andysiiinomy) daxeni); 6 — Topiesa MOBepXHs 3MilryBaya; 7
— KOH(y30pHA TOJIOBKA 3MilyBaya; 8 — 3MilryBad y BHUIJISI
Tpy6u Bentypi (3minnysanbaa TpyGa); 9 — roJoBKa NaJbHUKA
(BorHeBHMil HACA/IOK).

OCHOBHi BOTHEBi Cra6ini3yioui Boruesi

OTBOpH OTBOpH

Psinu BOrHEBHX OTBOpIB

6

Puc.11. 3oBuimuiil Burasay nanbHuka 3 oguum (a) rta TpbOMa
(6) pagamu BorHeBuX OTBOpiB, BUpoOHUK Sabaf (Itamis).

Ta6mms 7. XapakrepUCTHKH HOMIHAJIBHOTO PEKUMY BHKOPHCTAHHS ra3y B CYYaCHHX KYXOHHHX ILIHTAX

[TanpHuK MasIoi TOTYKHOCTI

[TanpHuK HOPMATbHOI TOTY>KHOCTI

[TanpHuK BeMKOI MOTYXKHOCTI

B e O o L i R T s v el R
M3 /Top |coma, MM  M/C M3 /To]1 MM M/cC M3 /Toj1 | comia, MM M/c

Beko 0,095 0,82 49 4282 0.190 1,02 64 6885 0,275 1.21 66 8400

Bosh 0,095 0,72 64 4877 0,167 0,97 62 6363 0,342 1,35 66 9363

Gorenje 0,095 0,77 56 4560 0,189 1,04 61 6717 0,286 1,29 60 8166

Hansa 0,095 0,72 64 4877 0,171 0,98 63 6449 0,267 1,17 69 8435

IHpumimxa. Hominanbhe snavenns uncia Pefinonbaca pospaxoBano Mpu MaKCUMAasbHil BUTpaTi rasy.
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Ha30BHi). Takuil MiAXiJi BUKOPUCTOBYETHCS /s
MaJbHUKIB MaJol Ta HOPMAaJbHOI MOTYXHOCTi. [l
[AJbHUKIB BEJAUKOI IOTY>KHOCTI BUKOPUCTOBYIOTH
BOTHEBi Haca/lKu, SIKi MaloTb TPU IOSICH BOTHEBUX
OTBOPiB, B OJIHOMY 3 SIKHX OTBOPH MalOTh CIIPSIMO-
BaHiCThb IO pajiycax M0 OCi BOTHEBOrO HaCaJKy
(gus. puc.11).

5. Kpuruune suauvennsi uucia PeliHoJibica
st ctpyMeHIo jfopiBaIoe Re., = 5—10 [37]. bepy-
Yy JI0 yBaru /Iy’>ke HU3bKi 3HAYEHHS KPUTUYHUX
yucesn Re., A74 mnepexoay Bif JaMiHaApHOTO [0
TypOYyJIEHTHOTO PEKUMY Y BUIAAKY CTPYMEHEBUX
Teuill Ta BUTIKAHHI 3 COILJIA, MOJKHa 3 BIIEB-
HEHICTIO CTBEP/PKYBaTH, IO €KeKIiifHi maJbHUKH
rasoBUX IIJIUT MPalOI0Th BHUKJIOYHO B PEKUMI
pO3BUHEHOI TypOYJEHTHOCTI B yCbOMY [ianasoi
peryJroBaHHd Nojaui rasy B NaJbHUK. Pexxum pos-
BUHEHOT TYpOYJIEHTHOCTI B MPOTOYHIN dYacTUHI
naJbHUKA 3a6€3IMeuye eKeKIil0 MEePBUHHOTO II0-
BiTpsl y 3MilllyBau 3aB/JSKH BUTOKY T'a30BOTO CTPY-
MEHIO BCepeIuHy 3MilllyBaua Ta yJgapy 06 CTiHKH
OCTAHHBOTO B yMOBaX JIOCTaTHbOTO KyTa PO3KPUT-
ta crpymenio 20—30°, B3arasi XxapaKTepHOTO s
TypOyJEeHTHUX Teuiii Ta Ie 36iJbIIeHOro0 BHa-
CJIJIOK Tedii ra3oBOr0 CTPYMEHIO 3 TYCTHHOIO Pg Y
cepes1oBHIi 3 6ib1I010 TYCTHHOW (Pyir): Pair > Pg-
OxpiM po3Mipy OTBOPiB Ta KPOKY MiXX HUMH, BasK-
JIUBUM € TiZIPOJIMHAMIUHMI pexXuM pyxy IpH I0-
Jlayi Ta3onoBiTPsSHOI cyMini Ha cragaoBaHHd. Pe-
x&uM pyxy (umcsno Re) rasonositpsauoi cymimi 3
OTBOPIiB BOTHEBOTO HACAJKY [Js1 OiJbIIOCTI IaJib-
HUKiB € 3MiHHUM, MOXe OyTu TYypOYJIeHTHUM,
JaminapHuM ta nepexignum (ta6a.7).

[Tepexia Bix JaminapHoro a0 TypOyJeHTHOTO
pexkuMy Teuii Ta3omoBiTPSHOI cyMili 3 (rakesbHIX
IIiJIMH TTPU3BONTD 10 pPi3koi 3Minu dopmu dake-
JIY, a TaKoK 10 36yPIOBAHHS TIPOIIECIB TEMJIOMACO-
oOMiHy B 30Hi ropinus. InTeHcudikailisi npoiecis
IepeMilllyBaHHs [IPOAYKTIB 3rOPSAHHSA 3 CBi’KOIO ra-
30MOBITPSAHOIO CYMIIIITIO OOYMOBJIIOE 306iTbITEHHS
MIBUIKOCTi TOPiHHSA Ta TypOYJIEHTHOTO PO3TOBCIO/-
JKEHHS TI0JIyM 5.

BucnoBku

3 ormgay Ha 6e3mocepeHiil KOHTAKT CITOXKH-
BauiB ra3oBOro IMajnBa 3 IPOAYKTAMU 3TOPSHHS,
30KpeMa 3i IIKiJAJIMBUMU BUKHU/AMU caMe B yMOBax
MPUTOTYBAaHHA 13Ki, OCHOBHMM TIpH POOOTI KyXOH-
HUX TJAUT CJiJl BBa)XaTU EKOJIOTIYHUUA aCIeKT
IXHbOI eKCILTyaTarii.

Ha cyuacuomy erani Ykpaina BUKOPUCTOBYE
HallMEHIIT JKOPCTKY CHCTeMy perJjaMeHTanii 3a-
OpYJHEHUX BUKUJIHUX Ta3iB 3 Ta30BUX KYXOHHHUX
IJIUT, HE3BAXKAIOUM Ha BUIEPE/KAI0Y] TeMIH 1m00Yy-
TOBOT'O CIIO’KMBAHHSI MPHUPOJHOTO Ta3y, a TaKOX
3POCTAaHHS KiJIbKOCTi CITOKNBaUiB.

1. 3 orasny Ha irHOpyBaHHS CBiTOBUX TEH-
JIeHTIill 3MeHIIeHH IMKiJINBUX BUKWUIIB TPU PO-

60Ti razoBoro o6JajHAaHHSI B OOMEKEHOMY IpO-
CTOpi KYyXOHHUX TPUMiIleHb, 0cOOJUBO TIPU Bif-
CYTHOCTi acHipaliifHuX HPUCTPOIB Ta CUCTEM BeH-
TUJIAIIT TIPUMIilleHb, y Aanuil yac HeoOXiaHo:

— ojlep:KaTu AJeKBATHY KapTUHY 3a0pyAHEH-
HS HaBKOJIMIITHBOTO CepeIoBHUINA HIKIJIMBUMHU BH-
KuiaMu Ipu po0oTi aTMochepHuX MaTbHUKIB,;

— BUBYHTH CyYacHUI CTaH PO3POOKHU Ta TPaK-
TUYHOTO BIPOBAKCHHA IEPCIHEKTUBHUX KOHCT-
PYKIIi#l TaJbHUKOBUX CHUCTEM [T KyXOHHUX ITLJIUT;

— IIpOBECTU KOMILJIEKCHI JOCJII/PKEHHA Ta
pPO3POOKN 3 METOI0 TiJBUIICHHS €HEPTeTHYHOI
edeKTUBHOCTI BUKOPUCTAHHS TMAaJUBAa Ta CKOPOYEH-
H WIKIJAJAMBUX BUKUJAIB IIPU CHAJIOBaHiI rasy B aT-
Moc(hepHIX NaTbHUKAX KYyXOHHUX ILJIHT.

2. Ilo6yToBi Ta30Bi TJINUTH € CYTTEBUM [Kepe-
JoM He6esneunux Buknai: NOy (mepm 3a Bee 3
orysily Ha mpsiMe yTBOpeHHst BukuzaiB NOjy) Tta
CO. Ananis HOpMaTUBHUX [JOKYMEHTIB YKpainu y
nopiBHsAHHI 3i crangapramu Ta HOopMamu CIIIA,
€C, Pocii, Kurato, ABcrpaJsii cBiunTbh Tpo Te,
M0 OKpeMi MOKA3HUKKM MOOYTOBUX Ta30BUX ILJIUT B
Ykpaini MaioTh OyTH TEPMiHOBO MEPETJSHYTI y GiK
61711 JKOPCTKUX OOMeskeHb. HopMaTuBum BUKH/IB
OKCH/IiB a30Ty B YKpaiHi MaoTb y KiJbKa pa3siB
6171 3HAYEHHS y TOPIBHAHHS 3 PeriOHAJTbHUMU
obmeskennamu, 1o Ailorb B CIIIA Tta Kwurai. Ilpu
BU3HAYEHHI IMKI[JUBUX BUKHU[IB TOOGYTOBUX Ta30-
BUX IIJIUT BPaXOBYETbCSI HASIBHICTb Ta KOHCTPYKIList
BEHTHUJIALINHOI cucTeMu. BBaskaeTbcsd, 110 II0-
TeHiiiina nebe3rneka 6e3MOCEPENHbOr0 KOHTAKTY 3i
HIKiITUBUMU PEYOBUHAMM IIPOJAYKTIB 3TOPSHHSA
iCHY€ AJs JOpOCJMX, sKi 3aiiMaloTbcs NPUTOTY-
BAHHSM 13Ki, a TaKOXX JJIsT JiTell BiKOM JI0 5 POKiB.

3. IlpoBemenuii aHasi3 OCHOBHUX KOHCT-
PYKIIl MaJbHUKIB ra3oBUX MOOYTOBUX ILIUT, IO
EKCILIYaTyIOTbCd Y SKUTJI0BO-KOMYHAJIbHOMY CeK-
Topi YKpainu.

[IpuBenennit oryis/i OCHOBHUX TEXHIYHUX Xa-
PaKTEPUCTHUK TMAJbHUKIB Ta30BUX MOOYTOBUX ILJIUT
pi3HUX BUPOGHUKIB.

4. Y3arasbHeHi XapaKTepUCTHKH THIIOPO3- MipiB
MAJBbHUKIB Pi3HOT TIOTYKHOCTI OKpEeMUX BUPOOHUKIB
Ta30BUX TMOOYTOBUX ILINT. Bu3HaueHi Tpe/IcTaBHUTIBKI
TFeOMETPUYHI Ta PEXKUMHI Kpurepii opranisauii cria-
JIOBAHHSA Ta3y B MaJIbHUKAX KYXOHHUX ILJIUT, Y TOMY
YUCJL 1I0JI0 XapaKTepPHUX PO3MipiB BOTHEBUX OT-
BOpPiB, KPOKY IXHbOIO PpO3MIIlEHHSA, BUILYyCKHUX
HIBUKOCTel, yncen PeliHosb/ca.

5. llpoanamizoBani ¢isuko-ximiuni 3acaam
HOPMAaJIbHOTO CIAJIOBaHHS ra3y B arMocgepHUX
eXXeKI[ITHNX TaJbHUKAX, a TaKOoX IoJ0 3abe3lre-
YEeHHS CTIHKOCTI Tporiecy TOpiHHS Ta cTaGiJbHOCTI
dakeniB. Cepen uMHHUKIB Jectabinizarii dpakesb-
HOTO TIPOIleCY B paMKaxX 3raJaHoro aHasi3y po3-
IJISAI0Thes Taki (hopME TOpYIIEHHST cTabiJbHOTO
ropinng (unstable combustion /unstabilities):
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npockok (flashback), Biapus a6o mosucanus ¢a-
kenis (blowout or flame lifting), BunMKHEHHS
’KOBTUX Kinunkis nomym’s (yellow tips).

6. 3amporioHoBanuii cnoci6 ysaraJgbHeHHS iH-
JIUKATOPiB TMOPYIIEHHS CTa6iJbHOTO CIATIOBAHHSI
JUId [aJbHUKIB OKPEMHUX KOHCTPYKLiHl Ta THIIO-
po3MipiB depe3 MOOYAOBY JliarpaMu BU3HAYEHHST 30-
K cTabiJbHOrO ropinHg B koopauHaTtax (iHiiina
HIBU/JIKICTD BUTIKAHHA CYMillli 3 BOIHEBUX OTBOPiB
— KoedillieHT HAJIUIIKY HOBiTpH). [IpencraBaeni
IIPOCTi 3aJIe’KHOCTI /14 BU3HAYEHHSA 3a3HAYCHUX
pumnte (11.4) XapakTepUCTHK TOPYIIEHHS CTaGiIbHOT
poOOTH TAJBHUKIB 4epe3 jiarpaMmy TeIJIoBOTO Ha-
BaHTAXKCHHA IAJbHUKIB, 110 PO3IJIAJAIOTHCA.

7. Koedimient xopucHoi il maJbHUKIB cydac-
HUX TOOYTOBUX Ta30BUX IJIUT 3aJ€KUTh Bijg Oa-
raTbox (haKTOpPiB, 10 SKUX MOXKHA BiJTHECTH CKJIA[
rasy, IOTiK €eKeKTOBAHOr0 IEPBUHHOIO IOBIiTPA,
BiJICTaHb BiJl TaJbHUKA O TOBEPXHi, dKa
HarpiBaeTbcd, JiaMeTp Ta IJIOULy Ii€l IIOBEpXHi, a
Takok iHMmI (akTopu. Y JepsKaBHOMY CTaHAapTi
pexomensioBani snadenns KK/ naapuukis raso-
BUX 1moOyToBUX miautT e menmie 59 %. Cuig BBa-
JKaTH JIOIiJIbHUM I10/IaJIbllle Y/IOCKOHAJIeHHSI KOH-
CTPYKIiil MaJbHUKIB 3 METOIO IiJIBUIIEHHS eHepre-
TUYHOT e(heKTUBHOCTI ra30BO1 IIJIUTH.

YMoBHI no3HayeHHs

T - temmeparypa, K
u, - HopMajibHa HIBUJIKOCTI PO3MOBCIO/PKEHHS TTOJIYM s,
M/C
a  — xoedillieHT TeMIIePaTypOIPOBIIHOCTI
T~ 4ac, ¢
W — MBHIKICTb BUTOKY rasonoBITPsHOI cyMinti cymiri,
M/c
E - eneprist akruBaii, k/[> /Moab
R — ywuisepcanbna razosa crana, /Ix /kr-K
q, — nuroMme Temose Haantaskenns, MBtu,/hr (in)2
A— KoedillieHT Ha/IIUIIKY 11OBIiTps
L - o6’emne crexiomerpuune unc,io
@ — jaAIMIIOK TANBa
— BUTpAara MPHUPO/HOTO rasy, M3,/ Toj
N~ remnoBa norysxuicts naspenka, (KBr)
QP — mmwxua Tertora 3rOPSIHHS TpupoHoro ragy; M/x /M3
N  — KK/ naapnuka
s’ — BiacTaHb Mi’K OTBOPaMM BOTHEBOTO HACAJKy, MM
h = Bucora moBucanma ¢ponty samaTioBaHHg, MM
Pe - xpurepiii Ilekne
d - niamerp OTBOpPY, MM
F = nnoma, m2
I = nepumerp, m
p — rycruHa, Kr/m3
Inpexcu
ig — camosamajaioBaHHS
ch.or = ximiuna peaxiiisa

I1aJanuBO

L~ wuwkua remnora sropsauus
Pr  — 1nepBUHHE

i~ JesKka TouKa

fb = mnpockok momym’s

If = noBucamis momym’s
bo - Bigpus nomym’s
Yt~ KOBTI SI3MKH TOJTYM’sT
st = crexiomerpis
dest = jecrpyktusHuil pexkum
n ~  IIOKa3HUK CTereHi

m  — [OKasHHK CreneHi

e ~  ekBiBaJeHTHU

Cr  — KPUTUYHUIT pexxum

g ~ ras

air - —  mositps
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HayuHo-TexHoJiornyeckne OCHOBBbI 3(¢pEeKTHBHOTO

HCIIOJIb30BaHUA TOIIIMBA M I9KOJOIHYECKH YHUCTOIro CKHI'aHHUA

raza. 1. CoBpeMeHHOE COCTOSIHHE W OIpe/e IsIoNnue

XapPpAKTEPUCTUKU C/KUTaHUA Tra3a B OBbITOBBIX Tra30BBIX ILIMTAX

B Yxpaune norpe6sieHne TpUpOIHOTO Ta3a B MPOMBIIIJIEHHOCTH W 9HEPTeTHKE B MOCJEIHUE
ro/ibl yMeHbIIIAeTCs BCJE/ACTBUE KPU3UCHBIX SBJEHUNH B 3KOHOMMKE CTpaHbl, B HEKOTOPOii
crenenu 6jarofiaps BHEIPEHUIO BO30OHOBJISIEMbBIX MCTOYHUKOB SHEPIHHU, 4 TaKKe ajIbTepHa-
TUBHBIX TeXHOJIOTHI. B TO ’Xe BpeMsi B KOMMYHAJbHO-OBITOBOM CEKTOpPE O06EMBI HCIIOJIb30-
BaHUs Ia30BOTO TOIIMBA PACTYT 3a CUET yBEeJUYEHUs] KoJmdectBa norpebureseii. Hambosee
YacTO MPHUPOJHBIN ra3 UCIOJb3yeTcs B ObITY /i 060rpeBa MOMEINIeHUIl W MPUTrOTOBJIEHMS
UMM, JTU CTATbU PACXO/IOB I'ada B YKpauHe ysKe IPEBBIIIAIOT PACXO/Ibl Ta3a B [IPOMBbIIIICH-
Hoctu. [IpuroToBseHye UMM OCYIIECTBISAETCS HENOCPEACTBEHHO B XKUJBIX MOMEIIEHHUAX, KOTO-
pble 0OBIYHO HE COOTBETCTBYIOT ['0CYapCTBEHHBIM CTPOUTEIBHBIM HOPMATUBAM Y KPAWHBI B OT-
HoIleHnu paboTbl CUCTEMbI TIpOBeTpuBaHusi. Vcrosib3oBanue MpUPOIHOTO ra3a B ObITOBBIX ra-
30BbIX ILIMTAX UMEET BAYKHOe 3HAUEHUE C TOUYKHM 3PEHUsT KOHTPOJISI BHIOPOCOB BPEIHBIX KOMIIO-
HEHTOB IPOJYKTOB CrOpaHusd, a TaKyKe IHEPreTUYECKUX XAPAKTEPUCTHK HCIIOJb30BAHUSA ITIPU-
poaHOro rasa. B cocraB OCHOBHBIX 3arpsi3HuTesiell OKpysKaloliell cpe/bl MpU CKUTaHUK TPU-
poaHoro rasa B rasospix mmrax oraocar NOy (B ocnoBnoM BbicokoTOKcmunbii NOjy), CO,
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CH-O0, a raxxe yraeBogopoast (necropesume UHC u nosmapomarnyeckue PAH). TIpuse-
JeH 0630p HOPMATHBHBIX JOKYMEHTOB, perjamentupyiomux Boi6pocsi CO u NOy mist Y-
paunbl B cpaBHennu co cranpapramu CIIIA, EC, Poccun, ABcrpasun n Kurtag. IIpeacras-
JICHBI KOHCTPYKITUHW TOPEJOK OBITOBBIX Ta30BBIX IJINT, UX OCHOBHBIE XapPAKTEPUCTUKU: MOTII-
HOCTD, PAacXO/l IPUPOHOTO Ta3a, JAUAMETPbI COMes, TUAMEeTPhl OTHEBLIX HACA/IOK, THar OTHe-
BbIX oTBepcTuii n ap. [IpoananmmsanpoBanbl coBpeMeHHbIE (DUBUKO-XUMIUYECKNAE OCHOBBI CKU-
TaHWs Ta3a B aTMOC(HEPHDBIX KEKIMOHHBIX TOPEJKAX Ta30BBIX TIJINT, YUYUTBIBAS CTAOWIM3a-
IIUIO TIpollecca ToOpeHus n obecredenne ycroitunBoctu dakesoB. Cpeman HhakTopoB gecTabu-
Jguzary  (hakeJbHOTO TpoIecca B paMKaxX YIOMSHYTOTO aHAJM3a PacCMaTPUBAIOTCS CJie-
qytorue (hopMbl HapyTIeHUs] CTaGUJIbHOTO TOPEHUS: TTPOCKOK, OTPBIB UM TOBUCaHue dake-
JIOB, a TaK)Ke BO3HUKHOBEHWE JKEJNTBIX KOHYUKOB Tmamenn. buba. 37, puc. 11, maba. 7.

KuoueBble cioBa: GLITOBBbIE TA30BbIE TLINTHI, KEKIIMOHHBIE TOPEJKH, TTPOCKOK, OTPBIB WJIH
noBucanue (pakesoB, sKeJTble KOHIIbI TIJIaMEHH, TIePBUYHBIN Koo duIimeHT n30bITKAa BO3/IyXaA.
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Scientific and Engineering Principles
of Efficient Fuel Use and Environmentally
Friendly Gas Combustion in Stove Plates.

Part 1. Modern State-Of-The-Art and Directions
for Improvement the Gas Burning in Domestic Gas Cookers

Natural gas NG consumption in industry and energy of Ukraine, in recent years falls
down as a result of the crisis in the country’s economy, to a certain extent due to the in-
troduction of renewable energy sources along with alternative technologies, while in the
utility sector the consumption of fuel gas flow rate enhancing because of an increase the
number of consumers. The natural gas is mostly using by domestic purpose for heating of
premises and for cooking. These items of the gas utilization in Ukraine are already ex-
ceeding the NG consumption in industry. Cooking is proceeding directly in the living
quarters, those usually do not meet the requirements of the Ukrainian norms DBN for
the ventilation procedures. NG use in household gas stoves is of great importance from
the standpoint of controlling the emissions of harmful components of combustion prod-
ucts along with maintenance the satisfactory energy efficiency characteristics of NG us-
ing. The main environment pollutants when burning the natural gas in gas stoves are in-
cluding the nitrogen oxides NOy (to a greater extent — highly toxic NOy component),
carbon oxide CO, formaldehyde CH5O as well as hydrocarbons (unburned UHC and
polyaromatic PAH). An overview of environmental documents to control CO and NOy
emissions in comparison with the proper norms by USA, EU, Russian Federation, Austra-
lia and China, has been completed. The modern designs of the burners for gas stoves are
considered along with defining the main characteristics: heat power, the natural gas flow
rate, diameter of gas orifice, diameter and spacing the firing openings and other parame-
ters. The modern physical and chemical principles of gas combustion by means of atmo-
spheric ejection burners of gas cookers have been analyzed from the standpoints of com-
bustion process stabilization and of ensuring the stability of flares. Among the factors of
the firing process destabilization within the framework of analysis above mentioned, the
following forms of unstable combustion /flame unstabilities have been considered: flash-
back, blow out or flame lifting, and the appearance of flame yellow tips. Bibl. 37, Fig.
11, Tab. 7.

Key words: domestic gas cookers, ejection burners, flashback, blow out or flame lifting,
yellow tips of the flame, primary air axcess.
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