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KAK OTOIMNNTb NMPEAMNMPUATUE
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WHXeHepHbIE CUCTEMBbI

YCTPOICTBO CUCTEMbI TENOCHABXKEHNS B MPOMN3BOACTBEHHBLIX MOMELLEHMAX NPOMBILL/EHHBIX MPEANPUATWIA CYMTAETCA BECbMa HEMPOCTON 3afaqel,
TpebytoLLeit nogYac HeOPAMHAPHBIX peLleHnit. MpUYnH 34eCb MOXHO Ha3BaTb HECKOJIBKO.

Bo-nepBbIX, NPOV3BOACTBEHHbIE 3AaHNs BCErAa OUeHb CNELMMUYHBI C TOUYKM 3pEHUS KOHCTPYKTUBHBIX OCOGEHHOCTEN, TaK Kak CO3AatTCs noj
OnpefieNeHHbIe TEXHOMOrMYECKMe NPOLIECCHI 1 06opyAoBaHKe. TO eCTb B CTaHAAPTHbIE CXEMbI U PELLIEHMS BCErAa MPUXOAMTCS BHOCUTD CYLLECTBEHHbIE
KOPPEKTUBbI. BO-BTOPbIX, M/IOLLAAb LEXOB HEPEAKO COCTAB/ISIET ThICAUM U AaKe AECATKM ThICSY KBAAPATHBIX METPOB, a X BbICOTa JOCTUraeT 14-18 MeTpoB U
Gonblue. Takxe HepeKo TEXHOMOMMUECKME YCI0BUS TPEBYHOT CO3aHUs B NMPefenax 0AHOr0 Liexa HECKOMbKUX 30H C pas3HbIM TEMMEPATYPHbLIM PeXxXMmMom. U,
YTO HEMA/IOBAXHO, B MPOM3BOACTBEHHbIX MOMELLEHNSX [AOMKHbI HEYKOCHUTENbHO COB/HOAATLCS XKECTKIE HOPMATUBLI MO MPOMBILLIIEHHON CaHUTapUX,
B3PbIBO- M NOXapo6e30MacHOCTU.

CTOMT OTMETUTb, YTO B MOCNEAHME FOfbl, B CBSA3M C MOCTOSAHHLIM POCTOM LiEH Ha S3HEPrOHOCUTENV, PACXOAb! Ha OTOM/IEHME CTaN BCe CEepbe3Hee BAMATL Ha
ce6eCTOMMOCTb MPOAYKLMH, & 3HAUYNUT, 1 HA KOHKYPEHTOCMOCOBHOCTL NpeanpusTvil. OTCIofa BbiTEKaeT 3afjada He NpocTo obecneyunTb KOMGOPTHbIN
TeMMepaTypHbIA PeXVM, HO cAienaTb 3TO HEpPa3opUTENbHO Ans GomxeTa NnpeanpuaTys. Bonee Toro, MCNosb3oBaHWe 3HeProaPeKTUBHbLIX TEXHOMOT Ui
OTOM/IEHNSI CTAHOBUTCA OfHAM 13 BXKHELUMX CNOCOBOB COKPALLEHNS U3AEPXKEK.

Bce 0603HaueHHbIe Bblllie (haKTOpbl NPEAbABAAIOT Cepbe3Hble 1 NoAYAC NPOTUBOPEUMBbIE TPEGOBAHNS K UCMOMb3YEMbIM TEXHUUYECKM PeLLEeHUAM Ans
OpraH13aLum CUCTeM TeMIOCHAGXeHUs NPeanpUATUA. Mbl pacCMOTPUM OCHOBHbIE CYLLECTBYIOLLME MOAXO0AbI K OTOMEHUIO MPOMbILLIEHHbBIX MOMELLEHWIA,
NPOBeAeM aHann3 nx ageKTUBHOCTY, CPABHUM NKOCHI U MUHYCbI U PAMKM MPUMEHUMOCTH.

Pa3Hoo6pasve Noaxoaos

B X0/le NMPOEKTUPOBAHMS CUCTEMbI OTOM/IEHMS NPOMBILLIEHHBIX MOMELLEHWI CneayeT OTBETUTL Ha PSZ, BOMPOCOB, OT KOTOPbIX GYAYT 3aBUCETb BO3MOXKHbIE
TEXHUYECKMe peLLeHus. MNpexae BCero, CKOMbKO TpebyeTcs TEN03Heprumn Ans NoAAeKaHUS NMPUEMIEMOIA TeMNEPaTyPbl B KOHKPETHOM 38aHn? OTBETOM
Ha 9TOT BOMPOC ABMISETCS TENNOTEXHUYECKMNIA pacyeT.

MeToamKa pacyeTa MOLYHOCTM OTONMTE/IbHOW CUCTEMBI YUUTLIBAET pasMepbl OTan 1BaeMbIX NOMELLEHNIA, TEPMOCONPOTUBEHNE OrPaXKAAOLLIMX
KOHCTPYKLUMIA, KOHKPETHbIE KNMMaTUYeCKMe YCI0BUS MECTHOCTM (MUHVMa/IbHBIE TEMMEPATYPbl CaMOiA XONOAHON NATUAHEBKM OTONUTENLHOIO Neproza), a
TaKXKe pasMeLleHmne 34aHnA OTHOCUTENBHO PO3bl BETPOB. [MOCKO/bKY NMPOMBILLIEHHbIE Liexa 3aHMMatoT M/IoWaan B COTHU U ThiCAYM KBafpaTHbIX METPOB, TO
1 pacyeTHasl MOLLHOCTb CUCTEMbI OTOMIEHMS MOXKET COCTaB/SATb COTHM KUNOBATT M 60/bLLE. Hanpymep, B KIIMMaTUYECKMX YCIOBUSIX CPeAHEN NomochkI
Poccumn ans npon3soACTBEHHOIO KOMMIEKCa € 06LLMM 0TanMBaeMbiM 06LEMOM NOMeLLEeHW 165 ThiC. Ky6. M (BblCOTa NOMeELLEHWi - 0T 12 go 17 m)
pacyeTHas Ter0Bas MOLWHOCTbL CUCTEMbI COCTaB/IAET 0KOJI0 2 MBT.

OueBMHO, YTO TaKOE KOJIMYECTBO TEM/I03HEPT MM MOXKET 06eCneUnTb LeHTPasIM30BaHHbIA MCTOUHUK (KpynHas T3LL), 1M6o coGCTBEHHAS MUHU-KOTE/bHaS.
BaxKHELWIMM MPeyMyLLECTBOM aBTOHOMHbIX MCTOYHMKOB Temn/na AB/seTcst BO3MOXHOCTb ONepaTUBHO pearmpoBaTh Ha M3MEHeHMe BHELLHel TeMnepaTypsl,
YTO NPAKTUYECKN HEPEAIbHO B YCOBUAX LIEHTPA/IM30BAHHOTO OTOM/EHUS. TaK YTO B COBPEMEHHbIX YCMOBUAX AELEHTPaIM3aLMs TENNOCHABKEHNS 1
CMO/b30BaHE aBTOHOMHBIX KOTE/IbHbIX CTAHOBATCS OAHWUM U3 AeCTBEHHBIX CNIOCOGOB COKpALLIEHNS PACXOA0B NPeanpusiTus.

[pyroii He MeHee BaXHbI BONPOC, KOTOPbI NPeACTONT PeLLUTb, - Kakoii TUN oToneHus Hanbosee adeKTUBEH B JaHHOM KOHKPETHOM Criydae. Takux
TWMOB, MOXHO BbIE/INTb TPW: BO3AYLLIHOE, BOASHOE U IyuncToe (MHAPaKpacHoe). KakoBbl X 0CO6EHHOCTU?

Bo3gyLUHOE 0TOMN/eHe

JTOT TUN OTOM/IEHUS SBNISETCS OAHUM U3 Hanbosee PacnpPOCTPaHEHHbIX CMOCOGOB NoAAepKaHWs NpUeMneMoli TeMnepaTypbl A8 NPOU3BOACTBEHHBIX
NoMeLLieHNiA. MpUHUKMN ero AeincTBMs NpocT. Bo3ayx HarpeBaeTcs Ha TennoreHepaTope WK BoASHOM Kanopudepe (Hanpumep, TakUX NPOM3BOAMTENEN, Kak
Apen unu Kroll) 1 no Bo3ayxosoam HanpaensieTcst B OTON/SEMYHO 30HY. PacnpocTpaHeHe Bo3ayXa no NOMELLEHMIO OCYLLIECTBSAETCA C NMOMOLLbHO
pacnpeaenmTeNbHbIX FO/I0BOK W/N B BUAE HaNPaBieHHbIX CTPYiA OT BEHTUNATOPOB. B KauecTse NOpTaTMBHOIO BapuaHTa NPUMEHSIOTCS PasHOro poaa
TensoBble NyLIKK, KOTOPbIE MOXHO NepemMeLLiaTh Mo Liexy no Mepe Heo6XoANMOCTHy.

Takoli TUM OTOMNJIEHUs JIErKO coBMeLLaeTcA C MPUTOYHbIMK CUCTEMAMN BEHTUNALIUN N KOHAWLMOHUPOBaHWA N NO3BONIAET 060rpeTb nomeLleHns O4eHb
60/1bLUNX 06bEMOB. JocTaToyHO cKasaTb, YTO CUCTEMbI BO3AYLLIHOMO OTOM/IEHNA MPUMEHAKOTCA HE TONLKO 414 NPOMBILLIEHHBIX LIEX0B, HO U ANA CKNafCKUX
KOMMJ/IEKCOB, KPbITbIX CNOPTUBHbIX COOpyXEHMﬁ. K Tomy e no COOﬁpa)KEHI/IFIM FIO)KapHOI\/’I 6€30MacHOCTM Ha psaae Npomn3BoACTB (Hanpmmep, XUMUYECKUX N
T.I'I.) 3TO €ANHCTBEHHO paSpELLleHHbIFI TMN OTONNEHNA.

OpHako ecTb Y Hero v psaf, cepbesHbIX HeA0CTaTKOB. Tak, U3-3a HW3KO TENMI0eMKOCTH BO3ayxa (B YeTblpe pasa MEHbLLEW, YeM y BO,qu), Ana nogaep>xxaHna
I'IpVIeMﬂeMOI7I Temneparypbl B 60/1bLINX nomMeuleHnax TpeﬁyPOTCFI MOLLHbIE BEHTUNATOPbI C NPON3BOANTENTbHOCTLHO A0 HECKO/IbKUX ThICAY Ky6OMeTpOB B 4ac.
A X NpUMeHeHVe MHOTOKPATHO MOBbILLAET 3aTpaThl Ha 3/1EKTPO3HEPTUIO.

BaxHO 1 TO, YTO NPY TaKol CUCTEME MHOTO 3HEPTUM TPATUTCS HEMPOAYKTUBHO, TakK Kak Ten/bli BO3ayx NoAHUMAeTCs BBepX. Mepenas Temnepatyp B
MOMELLEHNAX, 06OPYA0BaHHbIX BO3AYLUHbIMM CUCTEMAaMM OTOMEHNS, COCTaBNSEeT 2,5°C Ha METP BbICOTbI. ITO 03HAYAET, UTO B 34aHUM BbICOTOI 12 M npw
cpenHeli TemnepaType B pa6oueli 3oHe 15°C BO3ayx Noj KpbiLLeil oKasbiBaeTcs HarpeTbiM 4o 40° C. 3T0 NPUBOAMT K PE3KOMY BO3PACTaHUHO TEMOBbIX
MoTepb Yepe3 HapYXKHbIE OTPKAEHNIS, BEPXHME NEPEKPLITHS, CTEHbI, CBETOBbIE MPOEMBI.

BopasHoe oTonseHne
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B 06LLem BUfe BOASIHOE OTOM/IEHNE COCTOUT 13 TEMIOreHepaTopa-KoTa, CUCTEMbI TPYGOMPOBOAOB 1 OTOMUTENbHBIX MPUBOPOB (KOHBEKTOPOB MK
paguaTopoB). Boga, Harpesaemas B KOT/Ie, C MOMOLLbHO LIMPKYNALMOHHOTO HAacoca NPOTOHSIETCS Yepes cucTeMy Tpy6 W OTAAET Temnso B 0TONUTENbHbIX
npuéopax. Mpy NPUMEHEHUN [BYXTPYGHOI CXEMbI PA3BOAKY M TEPMOPETY/ISITOPOB €CTb BO3MOXHOCTb PETY/IMPOBATh TEMI00TAAYY Ha K&XA0M KOHKPETHOM
paguaTope. To eCTb TeM/0 AOCTaBNAETCA aApPECHO MMEHHO B T€ 30HbI MPOMBILLIEHHONO 3AaHNS MW NOMELLEHUS, TAe OHO HEOBX0AUMO.

BaXHelALLM KOMMOHEHTOM TaKMX BOAAHbLIX CUCTEM ABMAETCA oTonuTeNbHbI KoTen. B 3aBucumMocTy oT BMAa MCNONb3yemMoro Tonsimea OH MOXET 6bITb
XKNOKOTOM/IMBHbLIM, TBEPAOTOMN/INBHbLIM, ra30BbIM WU/ 3/TIEKTPUYECKUM. Han6onee 3KOHOMUYHbLIMU U SCD(*)GKTVIBHI:IMVI CUYMTAKOTCA rasoBble KOT/Ibl, 04HAKO
TennoreHepaTopbl Ha AN3e/IbHOM TOM/INBE TakKXXe BCE ELLE MOJIb3YHOTCA B Haluel CTpaHe NonynapHOCTbIO - B TEX MECTHOCTAX, rAe no Kak1uM-1n6o npnynHam
HET MarncTpasbHOro rasa.

Pa3BuTVE COBPEMEHHbIX OTOMUTENbHbIX KOT/I0B NPOAO/IKAETCA B HaNpas/ieHUn Hanbonee ath(heKTUBHOIO UCNOMb30BaHWSA TOM/IMBA. B HacTosLLee Bpems
camoli COBEpLLUEHHOW ABNSETCS KOHAEHCALMOHHAsA TEXHOMOrWA, pa3paboTaHHas 418 ra3oBbiX KOTN0B . OHa N03BOASET YTUAM3MPOBATL TENIOTY BOAAHBIX
MapoB, COePXKaLLMXCS B OTXOAALLMX rasax, v TeM cambIM CyLLECTBEHHO MoBbicUTb KM, TennoreHepatopa (2o 109% no cTaH4apTHOW METOAVKe PacyeToB
Mo HU3LLel TeNnoTe cropaHWs Tonnrea). [ns aToro B KOHCTPYKLMM KOHAEHCALMOHHOIO KOT/1a NPeLyCMOTPEH CneLuanbHbIii TeN1006MEHHUK, B KOTOPOM
MPOVCXOAMT OXaXAEHUE AbIMOBbIX ra30B, 1 YaCTHOCTK, BOASHOIO Napa, 06pasyHoLLerocs Npu CropaHuy rasa, 40 TeMneparypbl «TOYKM pocbi». Mpu 3ToM
(ha30BOM Mepexoje U NPOUCXOAUT JOMNONHUTENBHOE Bbl4eNieHne SHepruun. B Lenom, no MHeHWo cneuyanmictos komnaHum ARISTON (MTS Group),
MWPOBOro Nnfepa B 061acT NPOU3BOACTBA OTONUTENLHOMO ¥ BOLOHArpeBaTeNbHOro 060py0BaHNs, MCNOb30BaHVe KOHAEHCALVOHHO TeXHONOM M
MO3BOJSET Ha TPETb CHU3WUTL NOTPeb/eHe rasa.

ELLe 60/bLLe ONTUMM3MPOBATb PACXOZ, TOM/MBA MOMOTa0T aBTOMATU3MPOBaHHbIE CUCTEMbI YNPAB/EHNS N KOHTPONS paBoThbl KOTE/IbHOrO 060PY0BaHNS.
Hanpumep, B NPOMBbILLIEHHBIX KOHAEHCALMOHHBIX KOoTNax RENDAMAX (MTS Group) MOLLHOCTbIO o 1200 KBT BCTpOeHHasi Fa3oBas ropesika umeeT
MNaBHOE 3N1EKTPOHHOE PEryMpoBaHie. Baarosaps 3ToMy TEM/oBYHO MOLLHOCTb KOT/Ia MOXHO TOUHO MOACTPOUTL Nog Tpebyemoe TennonoTpe6eHue, uto
MO3BO/ISAET CHU3UTb HEMPOU3BOACTBEHHbIE 3aTPaThl. A NMPUFOTOBNEHNEM Fa30BO3AYLLUHON CMECU U KOHTPO/IEM FOPEHUs! B 3TUX KOT/IaX ynpasnseT
3N1EKTPOHHAs CUCTEMA CXKMUIaHWs!, aBTOMATUUECKM BbIGUPAIOLLAs ONTUMANbHBIA PaBbounii peMM KoT/ia. STO NO3BO/SAET ONTUMU3MPOBATL PACcXof rasa 1
L06NTHCS 3HAUMTENBHOMO CHUXKEHUS YPOBHS BbIGPOCOB OKCUAOB a30Ta M YrapHOro rasa. Kpome NoBbILLEHWS 3KOHOMUYHOCTY 060PY0BaHNS 1
6e30MacHOCTY 3KCMNyaTaLyn, aBTOMATUKA YMEHbLLIAET BANSHIE Tak Ha3blBa@MOr0 «4e/I0BeYECKOro (HakTopa» - HeKBATN(ULMPOBAHHOTO BMELLATE/NLCTBA,
CMOCOBHOIO NMPUBECTY K HELUTATHBIM CUTYaLSIM.

Mpy HEOGXOAMMOCTY YBENNYEHUS TEMOBOV MOLLHOCTY COBPEMEHHbIE KOT/Ibl MOTYT Pa6oTaTh B KaCKaZHOM NOAK/OYEHUW. TO eCTb HECKObKO
TEMOreHepaTopoOB YCTaHOB/EHbI B OJHOI CUCTEME M BK/IKOUAKOTCS OAMH 33 APYTMM MO Mepe pocTa NoTpeGHOCTY B Tense. HanprmMep, yxe ynoMsHyThle
KOHZEHCALMOHHbIE KOT/Ibl CHaGXKatoTCs y3/10M aBTOMATUYECKOr0 YNPaBneHWs Kackagom (40 8 KOT/OB) M CUCTEMOV KOHTPOANS Anst MOrof0-3aB1cMMOro
perynmpoBaHus. 3a4acTyto 3T OKa3blBaeTCs G0/1ee SKOHOMUYHbBIM PELLEHMEM, YEM YCTaHAB/MBATL OAWH KOTEN GO/bLUIOA MOLLHOCTM.

JlyumncToe oTonneHue

B kayecTBe anbTepHaTVBbI TPAAMULMOHHBIM KOHBEKTMBHBLIM CXEMaM OTOM/IEHUS, ONMUCAHHBIM BbILLE, B MOCNEAHee BPEMS MpeanaratoTcs pa3HoOro poja
TEXHOMOTUM Ty4NCTOro oToMNeHWs. O60rpeB NOMeLLEHNIA 3A4eCh JOCTUIAeTCA C MOMOLLIO MOTOKa Ny4UCTON 3HEPrMm MHGpPaKpacHOro (Tena0BOro) CneKkTpa
OT M3nyyaTeneid, pacnonoXeHHbIX HEMOCPeACTBEHHO Haf 060rpeBaemoli 30HOI (Hanpymep, NOTONOYHbIE MHEPaKpacHble NaHenu KoHuepHa Zehnder Group).
Mpy MCMOML30BAHNM TAKOFO TYMa OTOM/IEHNS MPUPOCT TEMMEPATYPbI MO BLICOTE COCTaBsAeT 0ko/o 0,3 * C Ha METP 1 Npu 3TOM OTCYTCTBYET 3((eKT
neperpesa BepXHel YacTu NoMeLLeHWiA. 3TO, B CBOIO 0Yepefb, BEAET K CHUXKEHMIO 3aTpaT Ha oTonneHue (4o 30-40%). B uncne apyrux HECOMHEHHbIX
M/KOCOB YHYNCTOr0 OTOMEHUS - 60MbLLVE BO3MOXHOCTM ANS PETYNALMM U MaNias MHEPLMOHHOCTb.

OpfVH 13 BapMaHTOB /TyYMCTOrO OTOM/IEHMS - C UCMOMb30BaHUEM 3NIEKTPUYECKUX MH(PaKPAcHbIX HarpeBaTeneil. OCHOBHbLIM UX 37IEMEHTOM SBMSIETCS TaH,
KOTOpbIii HarpesaeTca 40 250 °C (Mo3ToMy 3TOT TUM M3/ydaTeneli HasblBaeTCA «CBET/IbIM»). Mpu Takoit Temnepatype 90% aHeprum npeobpasyeTcs B NOTOK
TennoBbIX Myyeid, a 10% yXoAuT Ha NpsMOii Harpes Bo3ayxa. OAHaKo, Mpy BCeil 3KOHOMUYHOCTY 3TOF0 MeTo/a, 3aTpaThl Ha 3/IEKTPUYECTBO A1 TaKOro pofa
MpMBOPOB 0KAa3bIBAKOTCS MOAYAC Yepecyyp BEMMKM.

[Jpyrum BapraHTOM NIy4YUCTOrO OTOMN/IEHNS SBNSIOTCS TaK Ha3bIBaeMble «TEMHbIE» WH(PAKPacHble u3nyyatenn. OHU NoayYnnn 3To HasBaHue 6narogaps
TOMY, 4TO UX NOBEPXHOCTb He HarpeBaeTCs A0 CTO/b BBICOKUX TEMMepPaTyp, Kak y 3feKTPUYecKux NpuoopoB. Takve usnyyatenu npescTaBnstoT co6oi
CMCTEMY NOJbIX TPY6, MO KOTOPBIM [BUXYTCS ropsuve rasbl, nap Uam Bofa. B Lenom, aHHble NpuGopbl N03BONSIOT AOCTUIaTh BbICOKOM CTEMNEHU TEMI0BOro
KoMcopTa B paboumMx 30HaxX M MOTYT UCMO/b30BaTLCS KOMOUHUPOBAHHO C TPAAWULMOHHBLIMW CUCTEMAMM OTOM/IEHUS.

IMpu cyLiecTBYOLLEM Pa3HO06Pa3nM TEXHNYECKVX BO3MOXHOCTE AN OTOMAEHNS NPOMbILLNEHHBIX 3[aHNI BXXHO Nogo6paTh Hawbosee aheKTUBHBIN 1
9KOHOMWYECKM BbIFOAHBIA BapWUaHT. SICHO, YTO eAMHCTBEHHO BEPHOTO PELLEHUS 3AeCh He CYLLECTBYET - B K&KAOM C/lyyae MPUXOAUTCH YUNTbIBaTb
MHOXECTBO (hakTOPOB M OrpaHnyeHnin. OfHAKO O4EBUAHO, YTO UCMOMb30BaHNE COBPEMEHHBIX 3HEPrO3a(EKTUBHBLIX TEXHONOTWIA U CPEACTB aBTOMAaTU3aLMN
0TONMTENLHOrO 060PYA0BaHNS NMO3BO/SET AOCTUYb CYLLECTBEHHON 3KOHOMUM 3HEPTOPECYPCOB.

Mpecc-cnyx6a ARISTON



