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BJIOYHO-MOAYJIbHBIE KOTEJIBHBIE

N.C. lllmoes, B.E. Koposes
TOMCKUH MOJIMTEXHUYECKAN YHUBEPCUTET
OHUH, DII30, rpynima SAM67

B Hacrosiee BpeMs, 0lHON U3 HauboJiee MPUOPUTETHBIX 3a7a4 TEIJIOCHAOXK e-
HUSI SIBJISIETCS MOBBIIEHUE dHEProdP(HEKTUBHOCTH TEIUIOBBIX CETEH U CHUIKEHUE Ka-
MUTAJIOBIOKEHUHN HA X PEMOHT U oOciyxkuBanue. B Poccuiickoit @enepanuu 6oiee
70% TOPOLIEHTOB TEIJIOBOW SHEPTrUU MPOU3BOAUTCS CUCTEMAMU LIEHTPATU3OBAHHOTO
OTOIUICHHS], ocTaibHble 30% NpUXOAATCS HA MPOU3BOACTBO C MOMOIIBIO JCIEHTpa-
JIM30BAaHHBIX UCTOYHUKOB. Takue MCTOUHUKH UMEIOT Psifi MPEUMYIIECTB MO CpaBHE-
HUIO C CUCTEMaMH IEHTPAIU30BAHHOTO TEIJIOCHAOXKEHUS, & UMEHHO: IOBBIIICHHE
AHEprodPpHeKTUBHOCTH CUCTEMBI TCINIOCHA0KEHHS, 32 CUET COKPAIIICHHUS PACCTOSHHUS
«MCTOYHUK TEIUIa — MOTPEOUTENhY» U KaK CIEJACTBUE OTCYTCTBUS TEIIOTPACC, UMEIO-
X norepu 10 25% oT mepeaBaeMoro Teria; He3aBUCUMOCTh OT TpaKOB OTOMH-
TEJIbHOTO CE€30Ha KOTEJIbHBIX LIEHTPAIU30BAHHOIO OTOIUJIEHUS, HCKIIOUECHHE Iepe-
pacxojia TOIJIMBA U COKpaIlleHUE BPEIHBIX BRIOPOCOB B aTMOChepy.

[Ipn ucCnoJIb30BaHUM JEHEHTPATU30BAaHHBIX MCTOYHUKOB TEIJIa, BO3MOXKHO,
JIOCTUYb HE TOJIbKO CHIKCHHSI KAlUTAJBHBIX BJIOKEHUM 32 CUET YMEHBILICHUS IMPO-
TSDKEHHOCTH TEIUIOBBIX CETEH, HO M TMEPEJIOKUTHh PacXoJibl Ha CTOMMOCTh KHUJIbS.
Nmenno »ToT (hakTop B mociieiHee BpeMs U 00YCIIOBUJI MOBBIIICHHBIM UHTEPEC K JIe-
IEHTPAJIM30BaHHBIM CHUCTEMaM TEIUIOCHAOKEHUS JI1 0OBEKTOB HOBOT'O CTPOUTEIb-
cTBa XKwibsi. Opranuzamnus aBTOHOMHOTO TEIJIOCHA0KEHUS MTO3BOJISIET OCYIIECTBUTH
PEKOHCTPYKITHIO 00BEKTOB B TOPOJICKUX palOHAX CTApOW W TUIOTHOM 3aCTPONKU TIPH
OTCYTCTBUU CBOOOJIHBIX MOITHOCTEH B IICHTPATU30BAHHBIX CHCTEMAX.

OaHuM U3 CHOCOOOB YBEIWYEHUS JIONH JCIEHTPATN30BAHHBIX HCTOYHUKOB
TeIyia, SIBISETCS MPUMEHEHUE COBPEMEHHBIX OJIOYHO-MOMYIBHBIX KOTEIBHBIX C IIH-
POKMM JHANa30HOM MOIIMHOCTEH W (YHKIIMOHAIBHBIX BO3MOXKHOCTEH. biouHo-
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MOMAYJbHBIE KOTEIbHBIE — 3TO TOTOBOE KOMIUIEKCHOE PEIICHHE IO Terutoo0eceye-
HUIO 31aHUM KWIMIIHO-KOMMYHAJIBHOTO Y MPOMBIIUIEHHOTO Ha3HAauYeHHs. Takue Ko-
TeJIbHBIE MOXKHO YCTaHaBJIUBAaTh, KaK B OTJEJIbLHOM 3JIaHWU HEOOJIBIION TUIOLIAIH,
TaK U BHYTPU WM Ha KPBILIE YK€ CYIIECTBYIOLIErO0 CTPOCHUS. BIIOYHO-MOAYIbHbBIE
KOTEJIbHBIE MOTYT IMOJKJIKYAThCS K CUCTEMaM LEHTPAIN30BAHHOTO OTOIUIEHUS WU
CHEIUAaIbHO CO3/IaHHBIM CHUCTeMaM TeIulocHa0keHus. JlocTaBka K MECTy YCTaHOBKHU
MOKET OBITh OCYIIECTBIIEHA C MOMOIIbIO MPAKTUYECKH JIIOOOr0 BUAA TPaHCIOPTA.
Tak ke TPUMEHEHHE TAKUX KOTEIBHBIX UMEET PSJl IPYTUX MPEUMYIIECTB: CHUKEH-
Hasi CTOMMOCTh U CPOKM MOHTa)Ka; KOMIAKTHbIE ra0apuThl, MO3BOJSIONINE yCTaHAB-
JUBATh KOTEIbHBIC OJMKE K TOTPEOUTEINI0; BEICOKUN YPOBEHb aBTOMATH3AIINH; BO3-
MOYHOCTb CO3/IaHHsI KOTEIbHBIX C IMUPOKUM JIMANA30HOM MOIIHOCTEH UM UHAUBUIY-
aNbHBIX TOTPEOHOCTEN 3aKa34HKa.
OcHOBHOI 3a/1auei pabOThI ABJISIETCS pacueT U MPOEKTUPOBAHUE CUCTEM DJICK-
TPOOOOPYAOBAHUS KUJKOTOTUIMBHOM KOTEIHHOM 0a30BOr0 MCIIOJIHEHUS C UCIIOJIb30-
BAaHMEM COBpPEMEHHBIX cpeacTB moaenupoBanus U [IK. [losTomy pacuer U npoekTu-
pOBaHUE SBIISIETCS CUCTEMBI 3JIEKTPOOOOPYIOBAHUS KUIAKOTOILUTMBHONW KOTEIbHOMN
0a30BOT0 MCHOMHEHHUs MOIIHOCThIO 1,8 MBT, umeeT aktyanbHOE 3HaY€HUE U TIPAK-
TUYECKYIO 11e71eCO00Pa3HOCTb.
brouHo-MonynbHas KOTEIbHAs MPEACTABIAET COOOM KOTEIbHYI0 0CO00M KOH-
CTPYKLHH, BBINOJHEHHYIO B BHJIE€ OTAECIBHOTO ABTOHOMHOI'O MOIYJSl, KOTOPBIA B
CKAThIE CPOKH MOKET OBITh MEpeMENIeH Ha HYKHBIM 00BbEKT. Takue KOTeIbHbIE MO-
I'yT OBITh CMOHTUPOBAHBI B YACTHOM JIOM€ WJIM JPYroM MoMeiieHuu. B aTom ciyuae,
KOTEJIbHASI COOPYKAETCS 3a CUET YCTAHOBKH M COCIMHEHUS], 3apaHEE IMOJTOTOBIICH-
HBIX, OTJICIBbHBIX MOAysel. [loMrumMo 3TOro, MOybHAsE CUCTEMA IMO3BOJISIET COOPY-
XKaTh €€ HE TOJIbKO B YK€ CYIIECTBYIOIIUX TMOMEIICHUSAX, HO U Ha JI0O0H POBHOI
IJIoIIaIKe MOAXoded mo radaputaM. OTCYTCTBHE HEOOXOJIMMOCTH BO3BEACHUS
CHEIUATBHOTO 3/IaHUsI 00YCIOBJICHO BO3MOXXHOCTBIO COOPY>KEHHUS THIIOBOTO MeETaj-
JMYECKOT0 KapKaca, MOKPBITOrO TPEXCIOWHBIMUA COHJBUY-MAHEISIMU U3 TEILIOU30JIs-
IIMOHHOTO Martepuaina. Takke OHM 00JIalal0T BBICOKMM YpPOBHEM aBTOMATH3AIlHH,
MPAKTUYECKH 3a BCE BPEMs dKCIUTyaTallid 000pyA0BaHNE KOTEIHHOU pabOTaeT aBToO-
HOMHO, 0€3 ydacTusi omepaTtopa. Pexxumbl pabOThI PEryaupyroTcsi aBTOMAaTUYECKU
MIPU TIOMOIIM OJIOKOB YIPABJICHUS, MOJEMHOM CBSI3M U MH(GOPMAIINH, TTOJTy4aeMOu ¢
HECKOJBKHX HA0OPOB AAaTYUKOB. JlaTUMKK KOHTPOJIUPYIOT TEMIIEPATypy B OTAIUIMBA-
€MbIX TTOMENIEHUSX U JAPYrue MapaMeTpbl B caMOl KOTeJIbHOU. biouHO-MOTyIbHBIE
KOTEJIbHBIC UMEIOT IIUPOKUM TUarna3oH MOITHOCTEH.
Cpenu MHOrooOpasusi OJOYHO-MOJYJIBHBIX KOTEJIbHBIX CTOUT BBIJIEIUTH HE-
CKOJIbKO OCHOBHBIX Pa3HOBUHOCTEM:
® KOTEJIbHBIC B KPBIIIHOM HCIIOJHEHUH, TPEIHA3ZHAYCHBI JIJI1 YCTAHOBKH MX
Ha KPBIIIE OTAIJIMBAEMBIX 3IaHUN U COOPYKEHHUM;

® (OJIOYHO-MOJYJLHBIE KOTEIbHBIC B 0230BOM HCITOJIHEHHH — 3TO KOTEJIbHBIE,
pa3meniaeMble 3a MpeaeiaaMyu TEPPUTOPUU OTAIJIMBAEMbIX CTPOCHHH, pac-
MOJIO’KEHHBIC B CTICIUATIBHBIX OJIOKAaX W3 JISTKUX KOHCTPYKIIHM;

® MOJYJIbHBIE KOTEJIbHBIC, KOTOPHIE PA3MENMIAIOTCS B CIEIMAIBHO COOpYyXkae-
MBIX JIJI1 HUX 3JIaHUSX, OOBIYHO, MPUCTPAUBAEMBIX K OOBEKTY, KOTOPBII
HY>KHO OTaIlIuBaTh.
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Ha pucynke 1 mpencraBieH BHENIHHM BHUA 0JI0YHO-MOIYJHHON KOTEIBHOW B
0a30BOM HCIOJHEHUHU.

len

Puc. 1. BHemHuit BuA 6;109HO-MOTyJIBHON KOTEIHHOM B 0a30BOM UCTIOJTHEHUU

Konreiinep 1 siBnsieTcss Koprycom OJIOYHO-MOAYJIBHOM KoTeiabHOU. OH 3alu-
maetT o0opy1oBaHUE KOTEIBbHOM OT BO3JEHCTBUS OKPY>KAIOIIEH CPebl U COCTOUT U3
JIETKOTO HECYILIETrO KapKaca W TEIUNIOM3O0JSIMUOHHBIX COHIBWY MaHener. OTaelbHble
HE3aBUCUMBIE JIBIMOBBIC TPYObI 3 COEIUMHEHBI C KOTJIaMH, OHU HUMEIOT cepTudukar
COOTBETCTBHSI HOpMaM MOXapHOUM Oe3omnacHocTu. Takum oOpa3omM, MoOIyjbHas KO-
TeJIbHAas UMEET KaKk MUHUMYM JIB€ JIBIMOBbIE TPYyObl. JIbIMOBBIE TPYyOBI BBICOTOM 6
METPOB BXOJAT B 00beM MOCTaBKU sl KoTesbHBIX OT 200 kBT 1o 10 MBT. Tlo xena-
HUIO 3aKa3YMK MOXKET OTKa3aThCs OT JILIMOBOM TPyObI 6 METPOB, M YCTAHOBUTH JIbI-
MOBBIC TPYOBI JIPyroi BBICOTHI, @ ©UMeHHO 9, 12, 15 MeTpoB. B KOTEIbHBIX MPUMEHSI-
€TCA CUCTEMa ABYCTEHHBIX JbIMOXOJOB BBIMOJHEHHBIX M3 HEPKABEIOWICH CTalu C
MHUHEPAIOBATHOM M30JIAIMEH ToamHoi 32,5 MM B 6a30BOM HCHOJHEHHH B 50 MM B
CEBEPHOM HCIIOJHEHUU. B 3aBUCHMOCTH OT MOILIHOCTHM M HCIIOJHEHHS] KOTEJIbHOM
JBIMOBBIE TPYOBI MOTYT MMETh CAMOHECYIIEe WJIM OTIOPHOE PACIIOIOKEHUE TPyO ¢
MCIIOJIb30BAaHUEM Hecyliel Oamnu 4 u rpoMooTBoja 5. Tak ke UMeeTCsl TPOYUCTHOM
mok 17 pist ounctku TpyO oT caxu. [Ipsimoil TpyOOnpoBO OTOIIEHUS 8 CITYKUT TS
MOJlJa4yy TETJIOHOCUTENS B CeTh. 1locae TOro kak TEMmIOHOCUTENDL MPOUIET Yepe3 CH-
CTEMYy OTOIUICHHUS 3JIaHMsI OH BO3BpAIllaeTCs MO TPyOONpoBOay 9 0OpaTHO B KOTEI.
Tpy6onposoasl 10, 11 obecneunBaroT OecnepeboitHOe BOAOCHAOX)EHNE 00BEKTA To-
psuel ¥ XOJI0HOU BOJOW COOTBETCTBEHHO, a TpyOONpoBoI 12 obecrieynBaeT UupKy-
JISILUIO BOJIBI B cucTeMe. TorumBono1aya 00ecneunBaeTcs ¢ OMOIIBIO TOTUIUBOMPO-
Bojia 16, B ciTyyae MOBBIIICHUS YPOBHS JaBJICHUS cpabaThIBaeT MPEIOXPAHUTEIHHBIN
KJIafaH, a TPy OTCYTCTBUU JIABJICHUS PETYIISITOPBI BBICOKOTO JABJICHUS IEPEKPHIBAIOT
MOCTyIUIeHUEe ToruBa. llepen 3amyckom KOTENbHOW, depe3 MPOJYyBOYHBIE CBEUH
KOTJIOB U Ta30peryiasiTOpHOro y3na 6 u 14 COOTBETCTBEHHO BBITECHST BO3IYX, IS
MIOJTHOTO 3aMOJHEHUSI CUCTEMBI TOTUIMBOM, BO M30€XaHUE BO3AYIITHBIX MPOOOK B CH-
creme. It obecrieuenns TpeOOBaHUM K BEHTWISAIIUUA B KOTEIBLHBIX UMEETCS Ie(IIeK-
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TOP BBITSDKHOM BEHTWIALMM 2 W OKHO NPUTOYHOW BEHTWISUMU 7. biodHo-
MOJlyJIbHbIE KOTEJIbHbIE O0ECIIEUMBAIOTCS IOKAPOOXpPAaHHOW CUTHanu3auuend 16 u
CUTHAJIM3ALMEN TI0 YTADHOMY ra3y U METaHy.

bi1o4HO-MOyNIbHBIE KOTEJIBHBIE MOXHO Pa3leiIUTh [0 THUITY HCIIOJIB3yEeMOIO
TOIUIMBA: KOTEJbHBIE, pabOTAIONINE Ha KHUIKOM TOIUIMBE (IM3EJIbHOE TOIJIMBO, Ma-
3yT); KOTEJIbHbIE, pA0OTAOIIKE HA Ta30BOM TOILUIMBE; KOMOMHUPOBAHHBIE KOTEJIbHBIE,
UCIIOJIb3YIOIINE B CBOEH paboTe, KaK XKUAKOE TOILUIMBO, TaK U ra3000pa3Hoe.

Bw160o0wi. 1lpenmMyiiecTB COBPEMEHHBIX ABTOHOMHBIX KOTEJBHBIX IO CpaBHE-
HUIO CO CTAIlMOHAPHBIMM KOTEIBHBIMM MOXXHO Ha3BaTb MHOXKeCTBO. JlyIsi Havanma —
OHU PKOHOMHUYECKHU BBITOJHBL. CTapbIM KOTEIBHBIM COBETCKOTO 00pasiia JaBHO Tpe-
OyeTcsl KamuTaJIbHbBII PEMOHT WJIM 3aMEHAa HEKOTOPBIX 3JIEMEHTOB, MHOTHE U3 KOTO-
PBIX 1aBHO HE MPOM3BOAATCS. B CBS3M ¢ ycTapeBIIMM, H3HOCUBIIMMCS 000pYy10BaHU-
€M, TaKue arperaTsl MOTPEOISIIOT HEMAJIO IEKTPOIHEPTHH U TOILTUBA, & IPOU3BOIH-
TEIbHOCTh UMEIOT MaJIEHbKYI0. ABTOMaTHKa oOecrnieunBaeT oecrepeOoiiHyto padboTy
BCEX 3JIEMEHTOB KOTEIBHOM, B CIIy4ae ONaCHOCTH BO3HUKHOBEHMS aBAPUIHOM CUTYa-
L[MU, BCE CUCTEMBI OTKJIIOYAKOTCA. B CBS3M € 3THUM aBTOHOMHBIE KOTEJIbHBIE HE Tpe-
OyIOT MOCTOSIHHOTO NPUCYTCTBUS pabOTHUKA. Bce mapameTpsl 3agatoTcs 3apaHee U
COXPaHSIOTCS aBTOMATUYECKH.
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