NHHOBaLIMU KOTEJIbHOT0 000PY10BaAHMSI.

KorenbHoe 000pynoBaHHEe WrpaeT KIIOYEBYI0 poOJib B CHCTEMax
OTOIUIEHUSI M ropsA4Yero BopocHaOkeHus. C pa3BUTHUEM TEXHOJIOTHM U
YBEIMYEHUEM TPEOOBaHUMN K 3HEProdPPEeKTUBHOCTH, FKOJOTUH U IKOHOMUU
pECypCOB, MHHOBAIIMU B 3TOM 001acCTH CTAHOBSTCS BCe 0oJiee aKTyaJIbHBIMHU.
B naHHOI cTaTbe MBI pacCMOTPHM OCHOBHBIE TEHACHIMH W HOBIIECTBA B
KOTEJIbHOM  OOOpYAOBAaHHUU, KOTOpPbIE MOTYT HU3MEHUTh TOAXOJ K
TEIJIOTeHEPaIUU.

1. DHeproaphekTuBHBIC TEXHOJIOTUH
CoBpeMeHHbIE KOTJIbI pa3padarhblBalOTCS C YYETOM BBICOKMX CTaHAApTOB
sHeprodPpdekTuBHOCTH. Vcronb30BaHUE KOHACHCAIIMOHHBIX TEXHOJIOTUM
no3BoJigseT 3HauuTedbHO moBbicUTh KIIJ[ (kosddunment mnone3Horo
JneicTBUsI) KOTIOB. KOHJIEHCAIIMOHHBIE KOTJIBI  CIIOCOOHBI  M3BJIEKATh
JOTIOJIHUTENbHYIO SHEPrUI0 U3 BOASIHOIO Tapa, KOTOPbIA oOpa3yercs Npu
C)KMTaHUU TOIUIMBA, YTO MO3BOJSET CHU3UTh MOTPEOJIEHNE ra3a Wik Jpyroro
toruiua Ha 10-30%.

1.1. MoaynbHbIE KOTEIBHBIC
MoaynbHble KOTEIbHBIE MPEICTABISIOT COOOM CHUCTEMY, COCTOSIIIYIO U3
HECKOJIbKUX KOTJIOB, KOTOpbIE€ MOTYT paloTarb Kak €IMHOE Ielioe. ITO
o0ecneunBaeT ruOKOCTh B YIPABICHUH TEIUIOBBIMUA Harpy3kKamu U MO3BOJISET
ONTUMU3HPOBATh PACXOJ IHEPTUHU B 3aBUCUMOCTH OT NOTPEOHOCTEH.

2. Vcnonp3oBaHKe BO30OHOBIISIEMBIX HICTOYHUKOB YHEPTUU
C yBenuyeHHWEM UHTEpeca K YCTOMYMBOMY pPa3BUTHUIO M CHIXKCHHIO
yIJIEPOAHOIO cliefa, KOTeIbHOE 00OpYAOBaHHE BCE Hallle MHTETPUPYETCS C
BO30OHOBJISIEMBIMU ~ MCTOYHUKAMHM DHEPrUM, TAaKUMHU KaK COJHEYHbIC
KOJUJIEKTOPBI U TEIJIOBBIE HACOCHI.

2.1. 'uOpuHbIe CUCTEMBI
['uOpuanble  KOTIBI,  KOTOpble  KOMOMHHMPYIOT  TpPaJULHUOHHBIE U
BO300HOBIISIEMBIE UCTOUHHKU IHEPTUH, MO3BOJISIOT 3HAYUTEIBHO COKPAaTUTh
pacxonpl Ha ororuieHue. Hampumep, cucrema, MCHONb3YHOLIas COJIHEYHBIE
MaHeJIu [JIsi HarpeBa BOJbI, MOXET OBbITh JOTMOJHEHA Ta30BbIM KOTJIOM,
KOTOPBIN BKJIIOYAETCS B IEPUO/IbI MOBBIIIEHHOTO CIIPOCa.

3. YMHbIE TEXHOJIOTHUU U aBTOMaTHU3aIUs
Cuctembl  ympaBiieHHUS OTOIJIEHUEM CTaHOBSITCA BCE Oonee
UHTEJUIEKTyalbHbIMU Onaronapsi BHeapeHuto loT (MutepHer Beweil) u
CUCTEM aBTOMATHU3alMU. YMHBIE KOTIBI MOTYT aJanTUPOBAaThCS K
U3MEHEHUSIM TEMIIepaTypbl, BPEMEHH CYTOK W JaXe IpeICcKa3blBaTh
NOTPEOHOCTH B OTOIJICHUH Ha OCHOBE aHAJIU3a JIaHHBIX.

3.1. JlucTaHIIMOHHOE yIIpaBJICHHE
CoBpeMeHHbIE KOTIbl MOTYT YIPaBIATHCA VYIAJECHHO Yepe3 MOOUIIbHBIE
IPWIOKEHUS, YTO MO3BOJISIET MOJIb30BATENSIM KOHTPOJIUPOBATh TEMIIEPaTypy



U pacxojl SHEPTHHU B PEKUME PEaIbHOTO BPEMEHHU. DTO HE TOJBKO YI00HO, HO
Y TIOMOTaeT ONTUMHU3UPOBATH PACXO/IbI.

4. DKOJIOTNYECKHE PEILICHUS
C yueroM mMI00adbHBIX H3MEHEHHH KJIMMaTa U CTPOTUX HSKOJOTHMUECKHX
HOPM, MIPOU3BOJIUTEIN KOTEJIbHOTO 0o0opya0BaHUs CTpEMSITCS
MHUHHUMHU3UPOBATh HETAaTUBHOE BO3JICHCTBUE HA OKPYKaIOIyro cpeay. HoBbie
TEXHOJIOTUH HamNpaBiICHbl Ha CHUKECHHE BBIOPOCOB BPEIHBIX BEIICCTB H
UCIIOIb30BaHUE 00JIee YUCTHIX BHIOB TOILIUBA.

4.1. buomacca u Bonopona
Kotnbl, pabotaromniue Ha OuMomacce, CTaHOBITCA Bce 0Oojiee MOMyJISpHBIMU
Onmarojapsi CBOEHM DKOJOTMYHOCTH. Takxke BeayTcs pa3pabOTKu KOTJIOB,
KOTOpbIE MOT'YT paboTaTh Ha BOAOPOJE, YTO OTKPHIBAET HOBBIE TOPU3OHTHI
JUI YACTOU TEIJIOIE€HEpaLuu.

CoBpeMeHHbIE TEeHICHLINHT TTOBBIIICHUS SHEPreTUYECCKOU
3O (PEKTUBHOCTH KOTEIBHBIX YCTAHOBOK MPEAIOJIaraloT KOMILICKCHBII
MOAXOA K YTWJIM3ALMHU TeIUIa YXOMSIIUX ABIMOBBIX ra3oB. IlepcrieKTHBHBIM
HaIlpaBJICHUEM SIBJISIETCS KACKaJHOE HCIOJIb30BAaHUE KOHJICHCAIIMOHHBIX
ASKOHOMAaN3epOB B COYETAHHU C aOCOPOIMOHHBIMH TEIUIOBBIMH HACOCaMH
(ABTH), mno3Bojsmoliee I0CTHYh MAaKCUMAJIBHOTO YPOBHS PEKyIlepaluu
TEIUIOBOW 3HEPruu. [[bIMOBBIE ra3bl, NMOKUAAKOIME KOTEJIbHBIM arperar npu
temneparype 150-180°C, nepBoHa4anbHO NOCTYMAKOT B TPAJULIMOHHBIN
AKOHOMaM3ep, rae npoucxomauT ux oxiuaxiaeHue no 110-130°C 3a cuer
MoJIorpeBa IUTATEeIbHOW BOABL. JlampHelmee TIyOOKoe —OXJIaXKIeHHE
MIPOAYKTOB CTrOpaHUsl OCYIIECTBISECTCS B KOHACHCAIMOHHOM 3KOHOMam3epe,
pabotaromem B mape ¢ ABTH, rime Temmneparypa ra3oB cHuxkaercs a0 25-
40°C, 4TO 3HAUYMUTEIBLHO HUKE TOYKH POCHI BOAAHBIX MapoB (55-57°C g
NPUPOHOTO raza). Takoe NIyOOKoe OXJIAXKICHHUE TMO3BOJISIET YTUIU3UPOBATh
HE TOJILKO SIBHYIO, HO U CKPBITYIO TEILJIOTY KOHJICHCAIlUU BOJSIHBIX MapoB,
COJIEpIKAIIUXCS B MPOAYKTAX CrOpPaHUsI.

[IpuHIUI pabOTHI CHCTEMBI OCHOBAaH Ha CHHEPreTHYCCKOM 3(ddekre
COBMECTHOM paboOThl KOHJEHCALIMOHHOIO »JKoHOoMaizepa u ABTH. B
KOHJICHCAIIMOHHOM SKOHOMai3epe MPOUCXOAUT OXJIAXKJICHUE JIBIMOBBIX Ia30B
0 TEMIIEpaTypbl HUXKE€ TOYKHA POCHI C BBIJCICHUEM CKPBITOM TEIJIOTHI
KOHJICHCALIMM BOJISIHBIX IapOB, KOTOPOE COMPOBOXKAAETCS 3HAYUTEIbHBIM
TEIUIOBBIJIeTIeHnEeM. DT0 Hu3KkonoTeHnanbHoe Terio (30-40°C) nepenaercs
TerioHocuTeNro koHTypa ucrnapureiss ABTH. AOGcopOUMOHHBIA TENIoBOM
HAacoC, TMOTPeOsisi AIEKTPOAHEPTUI0 i pabOThl  BCIIOMOTAaTeIbHOTO
00opyioBaHus (pacTBOPHBIE HACOCHI, CUCTEMa aBTOMATHUKH W YIIPaBIICHUSA),
npeoOpa3yeT HHU3KOIOTEHIMAIbHOE TEII0 B TEIIO 0Oolee BBICOKOTO
noteHuuana (70-95°C), npurogHoe 1 UCHOJIb30BAHUSI B CUCTEME TOPSIYETO
BOJIOCHAOXKEHUsT M oToruieHus. [lpu stom kospdunmeHT Tpanchopmauu
ABTH o06bryHo cocrarmser 1,7-1,8, uto o3Hawaer momydenue 1,7-1,8 kBT



TETUJIOBOM SHEPTUHU HA KAXKIbIM KUJIOBATT TEIJIOBOW SHEPTUH, TOJTYYEHHON OT
KOHJEHCAIIMOHHOTO SKOHOMam3epa.

BaxHbIM HKOJOTMYECKUM AacClEKTOM MPUMEHEHUS JaHHOW CHUCTEMBI
SIBJISIETCSI CHMDKEHUE BBIOPOCOB OKCHJOB a30Ta. [loHMKeHHE TemmepaTyphl
IBIMOBBIX Ta30B B KOHJECHCAIIMOHHOM JKOHOMaiizepe na0 25-40°C
CIIOCOOCTBYET YMEHBIICHUI0 TEPMUYECKUX OKCHJOB a30Ta, 0Opa3zoBaHUE
KOTOPBIX CHJIBHO 3aBUCHUT OT TeMIIepaTypbl MPOAYKTOB CrOpaHHS.
OKCIIEpUMEHTAJIbHBIE ~ HCCIIEIOBAHUSl  TOKA3bIBAIOT, UYTO  CHUXKEHHUE
temneparypsl yxoasmmux razoB co 140°C go 40°C MoOXeT yMEHBIIUTH
KOHIICHTPAIIMIO OKCHUJOB a30oTa Ha 18-25% Omaromapsi TOAABJICHUIO
MexaHu3Ma 3eibJ0BUYa M YMEHBIICHHIO BPEMEHM NpeObIBaHUS Ta30B B
BBICOKOTEMITEPATYPHOM 30HE. JlonoTHUTENBHBIM AKOJIOTUYECKUM
MPEUMYIIECTBOM SIBJISICTCS KOHJICHCAIMSl 3HAYUTEIIbHOM YaCTH KHUCJIOTHBIX
KOMIIOHEHTOB U YyJIaBIWBAHUE MEJIKOJUCTIEPCHBIX ~ YaCTHI] B
KOHJICHCAIITHOHHOM 3KOHOMamn3epe.

DKOHOMHYECKAs 3¢h(HEKTUBHOCTD CUCTEMBI OnpeesaeTcs
3HauuTeIbHbIM TOBbIIeHHEM KIIJl xorenbHOlM ycTanoBku (Ha 12-18%) 3a
CUET YTWIM3AIMU KaK SIBHOW, TAK W CKPBITOW TEIUIOTHI JIBIMOBBIX Ta30B.
Hecmorpss Ha  morpeOsieHue  DJIEKTPOAHEPIMU  BCIIOMOTaTelIbHBIM
obopynoBanuem ABTH (oObryno 3-5% oOT BbIpabaThiBa€MON TEIIOBOM
MOIIIHOCTH), OOWIMA  SHEPreTUYEeCKUid  OajaHC  CUCTEMBl  OCTaeTcs
IIOJIOKUTENIbHBIM. {1 KOTeabHOM MOIIHOCTBIO 50 MBT ngononHuTenbpHas
TEIUIOBass MOIIHOCTh OT YTWJIM3AalWMU COCTaBisAeT S5-7 MBT, uto mocrarodno
JUisi oOecTieueHusl TOpsiYeil BOIOM MHKpoOpaiioHa ¢ HaceleHHueM S5-7 ThIcSd
yenoBeK. CpoOK OKyIaeMOCTHM Takoro peuieHust cocraBisieT 4-6 JeT B
3aBUCHUMOCTH OT PEXUMA OKCIUTyaTallhuk, CTOMMOCTH 3HEPrOpeECypcOB H
KJIMMaTUY€CKUX YCJIOBUM PETHOHA.

TexHuueckass  peanuzanusi  CHUCTEMbl  TpeOyeT  TIATEIbHOIO
MPOEKTUPOBAHUSL U y4YeTa OCOOEHHOCTEH KOHKPETHOro oO0bekTa. BakHbIM
SBIISICTCS. BBIOOP MaTepHaioB JUIsi KOHACHCAIIMOHHOTO JSKOHOMaif3epa,
YCTOMYMBBIX K KOPPO3MOHHOMY BO3JICMCTBUIO KMCIOTHOTO KOHAEeHcara. s
npeaoTBpaiieHus koppo3uu B cucreme ['BC nHeobxomumo moanepxkuars pH
TEMJIOHOCUTENISI B HEUTpaJdbHOM 30HE U UCIOJb30BaTh HHTHOUTOPHI
koppo3uu. CuctemMa aBTOMAaTUYECKOTO YMNPABICHMS AODKHA OOECIeynBaTh
ONTUMAJIbHBIE PEKUMBI Pa0OThl BCEX JJIEMEHTOB YCTAHOBKH, BKJIIOUas
OalinacHbIC JIMHUU JJIsl PETYJIUPOBAHUS TEMIIEPATYPhl ILIMOBBIX T'a30B MEPeE
JTBIMOCOCOM.

[lepcnekTuBBl  pa3BUTUS TEXHOJOTHMM CBA3aHBI C  CO3JIAHUEM
rubpunHbix cucteM, coderaronux ABTH c TemmoBeiMu Hacocamu Apyrux
TUIIOB, HUCIOJIb30BAHMEM HOBBIX pabouuMx Teld C  yAy4YlICHHBIMU
TEPMOJIMHAMUYECKUMHU  XAPAKTEPUCTUKAMU, a TAKXKE HWHTErpaluel c
BO300OHOBJISIEMBIMU MCTOYHHMKAMHU SHEPTrUH. Pa3zpabaThiBaroTCs KOMIIAKTHbBIE



MOJIyJIbHbIE ~PEIICHUs, TO3BOJISIONIME COKPAaTUTh CPOKM MOHTaXa U
YMEHBIIUTH 3aHUMAEMYIO TIJI0IA/Ib.

Brenpenrne KOMOWMHUPOBAHHBIX CHCTEM YTHIIM3AIIMU TEIUIa YXOIAIIUX
razoB C HCIIOJb30BaHUEM KOHJICHCAlMOHHBIX 3KOHOMai3epoB u ABTH
npeAcTaBIsgeT co0oil  APdeKkTuBHOE penieHue Uil MOJEPHHU3ALUU
CYIIECTBYIOINX KOTEIbHBIX. TaKWe CHUCTeMBbl HE TOJBKO IOBBIIIAIOT
3¢ ()EKTUBHOCTh HWCIONB30BAHUS TOIUIMBA, HO WU TO3BOJSIOT 3HAYUTEIHHO
pPaCHIMPUTH BO3MOKHOCTHU IO TETUIOCHAOKEHUIO OIM3JIeKAIIUX palloHOB 0e3
yBEJIMYEHUS  pacxona TormBa. [J[as  KpymHBIX — TEIUIOMCTOYHHUKOB
JIONOJIHUTEJIbHAA TEIUIOBasgs MOIIHOCTL MOXeT pocturarb 15-20% ot
HOMHWHAJTBHOM MOIITHOCTH  KOTJIOArperaTos, 9TO SKBUBAJICHTHO
CTPOUTENIBCTBY  JIOMOJIHUTEJIBHOTO  KOTEJIBbHOTO  OoOopynoBaHusi  0e3
COOTBETCTBYIOIIMX KANMUTAJbHBIX 3aTpaT MW YBEIWYCHHUS BBIOPOCOB
3arps3HSAIONINX BEIIECTB.

NHHOBaiMM B  KOTETBHOM  OOOpPYIOBaHWUU  OTKPBHIBAIOT  HOBBIC
BO3MOKHOCTH ISl TIOBBIIICHUST SHEProd(h(PEKTUBHOCTH, CHIKCHUS 3aTpaT U
MUHUMM3ALUA BO3JIEUCTBUSL Ha OKpyXKarollyro cpeny. C yd4eToM TeKyIIuX
TEHJECHIIUN, MOXHO OXKHUJATh, 4TO OyayIiee KOTeJIbHOro 000pyaoBaHus OyneT
CBSA3aHO C YMHBIMH TEXHOJOTHSIMH, BO300OHOBISEMBIMH HMCTOYHHKAMU
DHEPTUM W DIKOJOTHYECKUMHU PEIICHUSIMHU. OTH HM3MCHEHHS HE TOJIBKO
yAaydIaT KadeCTBO KU3HH, HO M MIOMOTYT B OOph0e ¢ M3MEHEHHWEM KJIMMara,
coznaBas 0ojiee ycToitunBoe U 3PpQPeKTUBHOE OOIIECTRO.

I'ponnenckoe obnacTHoe ynpasienne ['ocnpomuaazopa



