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Experience the changes...
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TANPERA — OMHaMUYHO pPa3BMBAlOLLAACA KOMMaHMSA, paboTatollasd Ha pPblHKE KOMMYHaNbHOM M MPOMbILUIEHHOMN
TennosHepreTuku 6onee 23x ner.

3a rogbl ycriewHon paboTtbl TANPERA 3apekoMeHpoBana ceba Kak Hagé)Hbl, CTabuiibHbIM M OTBETCTBEHHbIN
MOCTaBLUMK BbICOKOKa4YeCTBEHHOIro 060pyaoBaHMS, UTO OTPaXKeHo B crioraHe “Experience the changes..”

Mbl  y4uTbiBaeM BCe COBpPEMEHHble TeHOeHUUn wu Tpe6OBaHMF| CTpOUTEeNNbHOIo0 pPblHKa W BcCerga roToBbl
npennoXnmtb caMble Nepenosble M MHHOBaALLMOHHDbIE peLlleHnd.

OFpOMHbIﬁ onbiIT B cq)epe pa3pa60TKM M npomusBoacTBa MNo3BoMdeT Mpeanioxnte BaMm  MakcumanbHoO
dDyHKLl,MOHaJ'IbeIe peweHunda no MUWHUMaNbHOM CTOMMOCTU. Hanunume cob6cTBeHHOM I'IpOVIBBOJJ,CTBeHHOVI 6a3bl gaet
BO3MOXXHOCTb peasin3oBaTb Aa)Xe caMble HecTaHOapTHble 3anpocbl KIWMEHTOB. Mbl Bcerga rotoBbl MpeasioxXuTb
3¢¢eKTHO€, Ka4deCcTBeHHOe N OO0CTyNnHoOe pelleHne 3aa4mn NOBON CNOXHOCTW.

O6LWupHasa NMHEeNKa BbICOKOTEXHOMOMMYHOM NPoayKLUUN 9BNAeTCS OOAHMM M3 HaLlMX HECOMHEHHbIX KOHKYPEHTHbIX
npeuMyLLecTB.

B WMpoKUM accopTUMeHT npoaykumm TANPERA BxogaT BblCOKOIdODEKTUBHbIE pa3bopHble MacTUHYaTble,
KOXYXOTPYOHble N pebpucTble TenT00O6MeHHUKK, paboTaowme B LLUMPOKOM AMarnasoHe TeMnepaTtyp U OaBneHun,
noaoxogsalime Ofs PasfnUYHbIX XUOKOCTEM U MPOLLECCOB; 3KOHOMaWM3epbl, peKyrnepaTopbl, 6aKM aKKyMynaTopbl,
6omnepbl KOCBEHHOMO HarpeBa, afeKTpudeckne 6onnepsbl, bydpepHble eMKOCTU, MeMbpaHHble pacliMpUTeNnbHble
6aKmn, yCTAaHOBKM NoanepXaHWa AaBreHUs U 3arofiHeHUs, CUCTEMbl  peKyrnepauum oTpaboTaHHOro Tenna, 6io4YHble
TensoBble NYHKTbl, BAKYYMHble AeaspaTopsbl, MapoBble TYPOUHbI U MaporeHepaTopsl.

TANPERA npepnaraet npoayKTbl WU YCYrM B PasfiMYHbIX 06MacTax, OT CeKTopa rPaXXAaHCKoro CTpouTenbcTBa U
0O Pa3sHOOBPa3HbIX U CMOXHbIX MPOMBILWNEHHbIX CEKTOPOB, TaKUX KaK 3Hepretuyeckasd, Taxénaga, XuMudeckas,
nuileBas, caxapHas, Mopckas NMPOoMbILLIEHHOCTb U T.4.

Bnarogaps co6CTBEHHOMY LEHTPY MWccrnenoBaHUM U pa3paboTok npoayktoB, TANPERA MoOXeT NpeanoXuTtb
YHUKambHble pelleHna ana ocobbix NMOTpebHOCTEN CBOUMX KIIMEHTOB. Mbl MO MpaBy ropavMca CBOMMW CUMbHbIMUA
nosvUMaMM BO MHOMMX CEKTopax B KayecTBe pa3paboTumka U MOCTaBLUMKA pelleHU pnd MHOMMxX KoMMaHwun
6narogaps MoOCTOAHHbIM MHOFOMETHMM MNOJNEBbIM UCCNEeAOBaHUAM C y4YacTMEM Hallero OnMbITHOMO MHXEHEePHOro
nepcoHana, oCo6eHHO MPOEKTOB MO 3HEeProadPpPeKTUBHOCTMU, a TaKKe MNPOEKTHbIM U TEXHUKO-IKOHOMUYECKUM
aHanusam, paspaboTaHHbIM Ha OTpacneBoW OCHOBe.

TANPERA nonyyuna wmnpokoe NpusHaHue 6narofapsa CBoOew LUMPOKOM MPOAYKTOBOM MporpamMMe M MapKeTUHIoOBOMN
0eATeNIbHOCTU BO MHOIMMX CTpaHax.

KomMnaHua TANPERA GmbH 6bina ocHoBaHa B lepMaHuu B 2019 rogy c uenbio 6onee yoobHOro npencraBrieHUs
npoayKumm, npomssegeHHoM B TypLUMmK, HA €BPOMNENCKOM PbIHKE.

Llenb TANPERA coOCTOUT B TOM, 4YTOObl MPOAO/MKAaTb COBEPLUEHCTBOBATbCA M 6biTb JlydLMMU, BHeApATb W
peanun3oBbiBaTb HallM pelleHUs Ha HOBble PbIHKM U CeKTopa, HEM3MEHHO oTAaBas NMPUopUTET yOOBEeTBOPEHHOCTU
HalUMX KITMEeHTOB.
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nroaykums HvAc [LEITTEH

Pa360pHbIN NJIaCTUHYATbIN TeNJI006MEeHHUK

PasbopHble nnacTUHYaTble TennoobMeHHMKM TANPERA cneunanbHo paspaboTaHbl Ana  pelieHud
pasnnuHbIX 3agad B obnactu TensloobMeHa. OCHOBHble 06/1acTU  MPUMEHEeHUs MNacTUHYaTbIX
TennoobMeHHUKOB: HarpeB BoAbl AN 6bITOBbIX HY>XA, HarpeB 6acceMHOB, CUCTEMbI LLEHTPANIM30BaHHOIO
TennocHabXeHusa 1 np.

HapoéXHasa KOHCTPYKUMA U BbICOKOTEXHOMOMMYHOE WCMOSIHEHUE, OTBeYallme BceM TpeboBaHUAM M
CTaHOapTaM, o6ecnedymnBatoT OOMTYI0 M HAOEXHY0 paboTy NAacTUHYaTbiX TennoobMeHHUKoOB TANPERA.

MnactuMHYaTble TEeMNOOOMEHHUKU COCTOAT W3 MMacTUH, MPOKNAAOK, MNepeaHen nMnuTbl, 3agHen
MPUXXUMHOW MJINUTbI, KPEMEXHbIX LUMNUEK, BEPXHEN HECYLLEN MMaHKWU, HMHKHEN HamnpaBnaloWwen niaHKuy,
AHKEPHbIX CKOB N pe3nHO-MeTaNNIMUYECKUX MaHXeT. MaTtepuanbl nnacTtuh: AlSI 304, AlSI 316, TuTaH, SMO,
904L, Hastelloy. MaTepumansbl npoknagok: NBR, EPDM, VITON u Teflon.

Kopnyca Tenn1oo6MeHHNKOB MOIYT MMeTb pa3finvyHble pa3Mepbl B 3aBUCMMOCTU OT KONMYECTBa NMacTUH.
MaTepuanbl NAUT U3roTaBMBAOTCA U3 YINepoaUCTbIX cTanem mapok P355GH, P265GH, P235GH u St-37.
BepxHAa U HMXKHAA HanpaBngowme, yoep>KmMBatoLwme nnacTUHbl C NPOoKagkaMuy 1 obecneymsatolume mx
YXECTKoe BblpaBHWMBaHWMeE, U3IrOTOB/IEHbI U3 YINepoanucTon cTanmv. KoMMekTbl WNUIeK BbIMNOSIHAKOTCA U3
cneumanbHOM NermMpoBaHHOM yrepogucTom cTanu, CKpeniaoLWmMX MNanTbl Kopryca.

Ona 3awmTtbl OT KOPPO3UKU MAUTbI KoprnycCa OOJ1>XKHbl 6bITb OKpalLleHbl I'IOpOLIJKOBOVI KpaCKOPI B
3}'IeKTpOCTaTI/I‘-IeCKOVI ne4yu. ,El,pyrwe MaTepumalsibl U3 yrﬂepO,D,I/ICTOVI CTannm cnepnyet nokKpbiBaTb MeTOOOM
ropdayero norpyxxeHuma Win raJibBaHOMOKPbITUA. Bce TeI'IJ'IOO6MeHHVIKVI, KOTOpPbl€ Mbl MPOMN3BOAUM,
pa3pa60TaHb| ana onanTesibHOro Cpoka CJ'Iy)K6bI N noaxoadaT angd pa3siM4yHbIX yCJ'IOBI/IIZ SKCNnnyataumnn.
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B nafHbIX NNacTMHYaTbix TennoobMeHHMKax TANPERA nnacTUHbI cnamnBatoTcs Mexay co6oM npu noMoLLm
Meau NMpu BbICOKOM TeMrepaType B BaKyyMHbIX MneYax.

TakuM o6pa3oM obecrneymBaeTcsl MOSMIHAsA FepPMEeTUYHOCTb. [MagHble MNMacTUHYaTble TeN00BMEHHUKN
TANPERA WWPOKO WUCMOMb3YKOTCA B CUCTEMAxX OTOMMIeHUdA, BEHTUNAUUU, XONOAOCHaABXKeHUa U
KOHOWLMOHUNPOBaHUA.

BnoyHbin Tennoson NnyHKT TANPERA TERMOBOX

B cucremMax uUeHTpasiM3oBaHHOIo TennocHab)xeHusa
OHW npeacTtaBdaloT Cco60M KOMIM/IEKCHble KOMMaKTHble
CNCTEMDbI, obecrneumBatome oTonsieHne u noaoroToBKy
BoObl Ond O6bITOBbIX HY>XO, B 30aHUAX 3a c4eT
NCnoJib30BaHUA 2Heprmm BbICOKOTeMI'IepaTypHOVI
oTOoMNUTENbHOM BOAbI, I'IOCTyI'IaIOLIJ,eVI n3 MaFI/ICTpaJ'IbHOVI
pacnpe,uenMTeanoﬁl JTIMHNWN B KPYTMHbIX COOPYXXeHUNAX.

Bno4vHble TennoBble MYHKTbI TANPERA
Termobox CKOHCTPYMpPOBaHbI TakuM o6pa3om,
uTo6bl He CcMewwuBaTb Body, MNOCTyMaloLWy U3
rnaBHOro pacnpenenuTenbHoro Tpyb6onpoBonaa,

C BHYTPEHHUMM KOHTYpoM WU Tpybonpoeogom [BC.
Mo)eT ©6bITb CMNpoeKTUpoBaH B COOTBETCTBUM C
no6bon TpebyeMoMm MOLHOCTbO C MJAaCTUHYATbIMMU
TennoobMeHHUKaMMU  pasbopHoro Tuna. [daHHagqa
CUCTEMA MHOIOKOMMOHEHTHa, B €& CcOoCTaB BXOOAT:
Hacocbl,  BO3OYyXOOTBOAYMKMW,  MpenoxpaHuUTesrbHblie
KManaHa, pacwmpuTesbHblM 6aK, apMmaTtypa M T. 4.
CaMa no cebe 3aHMMaeT o4eHb Mano MecTa 6narogaps
cBOen KOMMaKTHOM KOHCTPYKLMW. Bnaropapsa
BbICOKOYYBCTBUTE/IbHBIM JaT4yMKaM TOYHO U3MepsaeT
TeMnepaTtypy 7 obecneunBaeTt MaKCMMasibHbIN
TenoBom KOM$OPT.
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nroaykums HvAc [LEITTEH

ITO TEXHOMOrMYyecKoe YCTPOMNCTBO, CreumanbHO pa3paboTaHHOEe Hay4YHO-UCCNeOoBaTe/IbCKUM LIEHTPOM
TANPERA pgnga cucteM LeHTPann3oBaHHOMO TENNIOCHABXKEHUS, U MOXKeT OTMNpaBnaTb paboyne 3Ha4YeHUs B
LLleHTp aBTOMaTU3aL MK 30aHUA Mo NpoTokoniaM RS485 (MODBUS), RS232 (MBUS). Harpes obecneudmBaeTce
B COOTBETCTBMU C MOTPEBHOCTbIO TpeMsa PasfIMYHbIMU MNPOrpaMMMUpPYEMbIMU  pPEXMUMAMU  pPaboTbl.

Brlaro,u,apq d)yHKLI,VII/l TensoBom KpVIBOIZ NMPONCXoOnNT aBTOMAaTUYECKU perynmpoBka TemMrepaTtypbl B
3aBUCUMOCTU OT TeMnepaTtypbl HAPY>XHOIro BO34yXa. CuctemMa obecneumBaet 3alLUNTY OT HeXKenaTel/lbHbIX
BbICOKUX TeMnepatyp w“ ,D,aB}'IeHVIVI, 6bICTp0 3aKpbiBad JTMHUN CUCTEMDbI UeHTpa/lbHOro oTornjJeHund
B Cny4dae OTK/o4YeHUda 3M1IeKTpOoaHeprmn w HeMCI'IpaBHOCTeVI, Cc noMouwbko He3aBUCUMbIX OT
6aﬂaHCMpOBO‘-IHbIX K/1larnaHoB CO chneunanbHbIMU 2N1eKTPU4YeCKMMU NMpUuBoOOaMU. Cuncrtema namMepdeT
3Ha4yeHun4d I'IOTpGGﬂeHM‘r'l C nomMoulbko CepTVICbVIU,VIpOBaHHbIX MID KalopuMeTpoB N CYHETYUMKOB BOLbI.

MoxxeT O6ecneuunBaeT
Nnpon3BoOAUTbCA BbICOKUM
B pPas/IUYHbIX TenjoBon
MOLLHOCTAX KoMdopT

O6ecneuuBaeT
3KOHOMUYHOEe
NpPOuU3BOACTBO
ropsiueu Boabl

Ans 6bITOBbIX UpeanbHoe
HYXA,.

pelweHue ang

LeHTpain3oBaHHOro

TennocHab)xeHus

MpocTtoTa
c60pKU U
YCTaHOBKM
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Bounep KocBeHHoro Harpesa TANPERA

Ero MO)XHO Nlerko pasMecTuUTb U CMOHTUPOBATb 61arofapa ero KOMMNAKTHOM KOHCTPYKL MU, NO3BONAIOLWEN
pewaTb BOMPOCblI HarpeBa U XpaHeHWs ropadyer BoAabl A9 6bITOBbIX HYXO B OOHOM KOHCTPYKLMMU;
OTO NpPOAYyKT, KOTOpbIM npegnaraet pguM3amvHepy UM MHBECTOPY LWMPOKMW CMNEKTP BO3MOXXHOCTEN
MCMofib30BaHUA, MNOCKOJSIbKY OH MNO3BOSISET OAHOBPEMEHHO WCMNOMb30BaTb pPa3/iMyHble MepPBUYHbIE
UCTOYHMKMN 3DHEPrmu, TaKMe KaK KOTesl, COJSIHEYHAa 3Heprus, TEMJIOBOM HACOC M 3IEKTPUYECTBO.

OH Npoun3BoaAUTCA B pa3fIMUYHbIX o6beMax U MOLLHOCTU B COOTBETCTBUU C I'IOTpe6HOCTFIMVI nosib3oBaTengd.

OH npepsiaraeTcs HalMM K/MEHTaM B PasfiMYHbIX pa3sMepax ¢ 06beMoM XpaHeHusa ot 100 nuTpoB Lo
3000 nutpos.

B To BpeMa KaK TennoHoOCUTesb, MOCTyNawwWui oT NepPBUYHbLIX (HarpeBaTesibHbIX) MCTOYHUKOB
Tenna, TaKUX KakK KoTefl, TensoBOM HACOC, COMIHeYHas 3Heprud, MpPoXoauT 4Yepes crnupasbHble
TEenIo00BbMeHHUKN-3MEEBUKM B 6Golnepe, BoOoMpoBoAHad BoAa UMPKYIMpyeT BHYTpM 6aka u
HarpeBaeTCcd OT BHeELWHeW T[OBEePXHOCTU 3MeeBMKa. TakuMM obpasoM, 6e3 cMeluMBaHUA [OBYyX
cpen, MPOUCXOOUT ObICTPbIM HarpeB BoAbl ANA ObITOBbIX HYXXO WM XpaHeHUs ee B pesepByape.

Pe3epByapbl BOJOHarpeBaTenen, KoTopble M3roTtaBnmMBatoTCA n3 MaTepmanos,
nooxogdwmx Aana  MNpUrotoBreHUa ropayer Boabl  Onsg  ObITOBbIX  HYXpA, obecnedmBatoT
MPEBOCXOAHYIO  KOPPO3MOHHYID CTOMKOCTb 3a CYeT TMOKpPbITUA  BHYTPEHHEM  MOBEPXHOCTMU
OBOMHbIM cnoeM cTeknoamManu (Glasslined) B cootBeTcTBMUM CcO cTaHgaptamum DIN  4753-3.

Bovnep KocBeHHoro HarpeBa TANPERA ucnonb3yetcd [ONg WUCMNOMb30BaHUA U 06paboTkum
BOObl B KBapTUpPax, 4YacTHbIX [JOMax, TOProBbliX LEHTPax W >KWUMbIX KOMMAeKcax, o6beKTax

Bonnep KOCBEHHOIo HarpeBsa C OgHUM Bonnep KocBeHHOIro HarpeBa ¢ AByMS
3mMeeBukoM TANPERA TSB-ES 3mMeeBukamm TANPERA TDB-ES
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Bonnep KOCBEHHOIro Harpesa co CMeHHbiMM 3MeeBuKamm TANPERA

MpounsBoaUnTCa B pasfnUHbIiXx o6beMax (oT 100 go 5000 /1.) U MOLLHOCTU B COOTBETCTBUU C NOTPEBHOCTAMM
nonb3oBaTens

B To BpeMsa Kak TeM/IOHOCUTE b, MOCTYyNaloWmMin OT NMepBUYHbIX (HarpeBaTeslbHbIX) UCTOYHUKOB Terna,
TaKMX KaK KoTes, TeMNIOBOM HACOC, COSIHeYHad 3Heprud, NpoxoauT 4yepes crnupasbHble 3MEeeBUKU B
6olnepe, BOAONPOBOAHAA BoAa LMPKYNMpyeT BHYTPU 6aKa M HarpeBaeTcA OT BHeLlHel MOBepXHOCTMU
3MeeBUKa. TaknM o6pasoM, 6e3 cMellmMBaHMa OBYX cpeq Boaa 6bICTpO HarpeBaeTcq.

Tennonepegada MpoucxoauT C MoMollblo 3MeeBMKa TpybdaToro Tmna (Exchanger Type) c TpebyeMon
MOLLUHOCTbIO Tensionepegayun, KOTOpbIM Kpenutca K ¢naHUy Ha Kopryce BHyTpM KoTha. [Mpu
Heo6X04AMMOCTU 3TOT TPYBUYATbIN 3MEEBUK MOXXHO CHSATb, OUUCTUTb U 3aMeHUTb. KpoMe Toro, yepes 3ToT
JIIOK Ha Kopryce MOXHO OobpaTbca B criydae HeobxoauMMocTu Oo 6aka. CMeHHble 3MeeBuaHble Tpy6bl
MOryT 6bITb U3rOTOBMEHDbI U3 HEPXKABEIOLLEN CTanm Ui Meam B COOTBETCTBUM C 3aMPOCOM Mosib3oBaTenNs
M XapaKTePUCTUKAMM MPUMEHEHUS.

Mpy nNpUMeHeHUU pe3epByapa WM 3MeeBMKa U3 HepyXKaBewlwen CcTanam U TennoobMeHHMKa
obecneymnBaeTcd NPEBOCXOAHAsA KOPPO3MOHHAsA CTOMKOCTb U FTMIMEHUYHOCTb UCMOMb30BaHUA.

B cnyyae 6aka C 3MafiMpPOBaHHbIM MOKPbLITUEM U TEMNNIOOOMEHHMKA U3 HepKaBeloLlel CTanin CMeHHble
3MeeBUKOBble Tpyb6bl MOryT OblTb W3rOTOBMEHbI U3 Hep)kaBelowewW CcTanm WM MegHoro crnaea
ONnda MPUroToBreHUda ropsyen Boabl O 6bITOBbIX HYXXO; a Takke 6oMnepHble 6aky C BHYTPEHHeM
MOBEPXHOCTbIO U3 OBYXCNOMHOM cTeknoamanu. (Glasslined) B cootBeTcTBMM cO cTaHOapToM DIN 4753-3.
obecneynBaeT OTNIMYHYIO KOPPO3MOHHYIO CTOMKOCTb M BO3MOXHOCTb TMIMEHUYHOIO MCMOb30BaHUA.

OManmpoBaHHbIN dManupoBaHHbIV 6onnep Bonnep c ogHUM Bownnep ¢ 4BOMHbIM
6onnep c ogHNM C ABYMSA CME@HHbIMU CME@HHbIM 3MeeBUKOM CMEHHbIM 3MeeBUKOM
CMEHHbIM 3MeeBUKOM 3MeeBMKaMMm U3 (Hepr>kaBetoLwaa cTanb) (Hep)xkaBetoLwasa cTasnb)
M3 HEepP)KaBeIOLWEN CTa/In  Hep)XXaBewlLllen ctanm TANPERA TSB-P1D1 TANPERA TDB-P1DI
TANPERA TSB-ED1 TANPERA TDB-EDI1
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TP nPoayKLmMS HVAC

Baku akkymynatopbl TANPERA PRO.
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OHWM cneumanbHO pa3paboTaHbl ANA XpaHeHUda ropsayen
BoAbl ONa 6bITOBbIX HyXA. BMecTe ¢ nnacTUMHYaTbIMM
TennoobMeHHMKaMmu TANPERA oH co3paeT 3¢¢deKTUBHYIO
M  SKOHOMUYHYIO CUCTEMY T[POM3BOACTBA WU XpPaHEeHUs
ropsyen Boabl And 6bITOBbIX HyX4. Mpu XenaHUM MMmeeTcs
cneumanbHbIM MOPT, KyAa MOXXHO YCTaHOBUTb 3NEKTPUYECKUN
HarpesaTesnb (TOH).

OH npepg/iaraeTcs HaWWM KIIMEHTAM B PasfINYHbIX EMKOCTAX OT
100 nutpos go 5000 nuTtpos.

Bak  akkymynartop, N3roTOBJIEHHbIN [Zk] MaTepuanos,
nogxogawmx Ana MpuUrotoBneHUs ropsyenm Boabl  Ans
B6bITOBbIX HY)XA, 06ecrneumBaeT NMPEBOCXOAHYIO KOPPO3UOHHYIO
CTOMKOCTb 3a CYeT MOKPbITUA ero BHYTPEHHEN MOBEPXHOCTU
OBOMHbIM cnoeM cTeknoamManu (Glasslined) B cootBeTCcTBUM CO
ctaHgapTtaMu DIN 4753- 3 . OH ngeanbHO U30IMPOBaH, YTOb6bI
CBEeCTU K MUHUMYMY MOTEPU SHEPTUMN.

AnekTpunyeckum 6omnep TANPERA PROWATT

F

3TO cucrtema, KoTtopas 6bicTpo U 3dPPeKTUBHO Harpesaet
6bITOBYIO U TEXHONMOIMMYECKYIO ropaAdyo Body C MOMOLLbIO
aneKTpuyeckoro BopoHarpepatensa (T3H), coxpaHseT ee B
pe3epByape U genaeTt 4OCTYNMHOM Ans Nofib3oBaTeien B Criydae
HeoBXo4AMMOCTU.

OJaHHoOe pelleHWe nMpepnaraeTca HaWwWuMM  KIMEHTaM B
pa3nunuHbIXx o6beMax oT 100 go 5000 nutpos. MocTtaBndeTcs
C [OBYXCITOMHOW 3Manbko WU 3fieKTpoHarpesaTesieM U3
Hep)KaBeloLen ctanu.

MMeeT cneumanbHo pa3paboTaHHylo MaHenb ynpaBieHUs
Cc XXK-3KpaHOM C TYypeuKUM U aHIMIMUCKUM MeHIo, CBA3b C
LeHTpOM aBTOMaTM3auMKM 30aHUA. [NaHenb TakXke uUMeeT
3aWMTY OT YTEUKM TOKa, PYHKLUIO OTOBPparKeHUa M 3anmcu
pabounx OaHHbIX, ABTOMATUMYECKMMN TecT WU nporpamMmy
3aWMTbl  OT JiermoHensnbl. Pe3epByapbl KOTMOB, KOTOpble
M3roTaBfMBalOTCA M3  MaTepuanos, MNoaxoddlmx  Ang
NMPUroTOBNEHUA FopsYer BOAbl AN O6bITOBbIX HYXA U B
HeobxoaMMbIX obbeMax, obecneuymBaloT MPEBOCXOAHYIO
KOPPO3MOHHYIO CTOMKOCTb 3@ CYeT MOKPbITUS BHYTPEeHHeM
MOBEPXHOCTU [OBOMHbLIM cnoeM cTeknoamanu (Glasslined) B
cooTBeTCcTBMMN co cTaHpaptamMu DIN 4753-3. OH wupgeanbHO
M30/IMPOBaH, YTOBbl CBECTU K MUHUMYMY NOTEPU SHEPIUN.

10 IIpaso na enecenue usmeHnenull 60 8C10 MEXHUUECKYIO UHPOPMAYUIO COXPANAEMCS




nroaykums HvAc [LEITTEH

BydepHble éMKkocTu TANPERA BF

Bo Bcex MpoeKkTax XonogocHabyeHus, roe Tpebyetcs
AOMONHUTENbHbIM 06beM BOAbl, AaHHAA CUMCTEMa NpeacTasngeT
cobon crneumanbHo pas3paboTaHHbI® U  WU3rOTOBIEHHbIN
pesepByap On8 yBenuyeHua ob6bema Boabl. B Gake MMeeTcd
pAan MeperopodoK [Os npefoTBpalleHUa TeMnepaTypHOro
paccnoeHus M obecneyeHUs pPaBHOMEPHOro pacnpeneneHma
Tenna. TakuM o6pasoM, BO34yX B BOOE MOXHO Jerko
OTAENUTb N COBPOCUTL Yepe3 BEPXHIOK YacTb pe3epByapa.
BHeLWHAS MOBEPXHOCTb 3alUMLLEHa OT KOPPO3UW ABOMHbLIM
aHTUKOPPO3MOHHbIM CMIOEM, @ TaKXe MaeanbHO MU301MpoBaHa
AN9 MUHUMKU3ALUM NOTEPb SHEPrUMn.

EMKOCTb roTtoBa K YCTaHOBKE B cUCTeMy C dnaHLUeBbIMU
natpybkamu, pasMep KOTOPbIX COOTBeTCTBYeT ob6beMy
pesepByapa W MMeeT coeguMHUTENbHble MNopTbl  And
APEHa)XHOro KnanaHa M BbIMYCKHOro KnanaHa.

MeM6paHHble paclumpuTenbHble 6aku cepumn TANPERA TGT

B  3aKkpbITbiX cuUCTeMax OTOMNEHUA U OXNaXKAeHUs
pacwupuTenbHble 6akM  UCMONb3YKOTCA ON9 KOMMeHcauuum
U3MeHeHUs obbeMa TennoHOCUTeNd WU3-3a TeMnepaTypHbIX
N3MEHeHUN.

MpousBoaUTCa B pPasnMYHbIX o6beMax oT 24 oo 5000 nuTpos..
CTaHpapTHO BbiNycKaeTca Ha pabouee pgaBneHue B 10 Gap U
16 6ap. UMeeT MeMbBpaHy CMeHHOro TMMna U3 TMMrMeHU4YHoro
MaTepuana EPDM, He patowlen Boge BKyca M 3anaxa.

Hp(16’0 Ha 6HeceHue UMEeHeHUll 80 6CHO mMexHu4ecKyro llH([)Op.ll(ll{ll}O COXpaHsiemcsi 1 1




TP nPOAYKLMA HVAC

YcTaHoBKa nopgaepXXaHusa pasneHusa m 3anonHeHusa TANPERA TPG

[aHHag ycTaHoBKa pa3paboTaHa 019 noanepyKaHMUa NoCTOAHHOrO AaBMeHUs, NoAMUTKU U 3aMnofiHEHUS B
cucTeMax oToneHnsa U oxnaxkaeHus. Bo BpeMa HarpeBa Boabl B CUCTEME OHa KOHTPOMpyeMbiM 06pa3oMm
aKKyMynuMpyeT U3NULHUM 06béM TennoHocuTenda B Gake. HepocTawollee KOMMYECTBO BOAOMPOBOAHOM
BOAbl, KOTOPasa CXXMMAETCA NPU OXNaXKaeHUW, HanpaBngeTca o6paTHO B CUCTEMY C MOMOLLbIO HAcoca, YTO
npenoTBpallaeT NageHWe AaBfeHus B cucteMe. Llenblo cucteMbl gBAgeTca nogaepXaHme NocTOAHHOro
3aaHHOro OaBfieHMSA B OTOMUTENbHbIX U OXNaKOalLWMX cUcCTeMax. B kauyecTBe onuuu Ona OaHHOM
YCTaHOBKM AOCTyMHa PYHKUMA 3aMoOIHEHUS CUCTEMbI, YTO MO3BOMAET OTKa3aTbCH OT AOMONHUTENbHbIX
HaACOCOB 3aMofIHEHMA B CUCTEME, YTO MO3BOMIAET CyLleCTBEeHHbIM 06pa3oM ONTUMU3UPOBATb CTOMMOCTb
npoekTa.

O6nacTn NnpuMeHeHUs

LLinpoKo Mcronb3yeTcd B  MPOMbIWUNEHHOM U
rpa)AaHCKOM CTPOUTENbCTBE: YXWIble KOMMIEKChI,
$abpUKM U MNPOMBbILNEHHbIe 06beKTbl, TOpProsble
LLeHTPbl, CMOPTUBHbIE O6GbEKTbl, OBLWIEXUTUA U
LUIKOMbI-UHTEPHATbI, coLnanbHble O6beKTbl, OBGBLEKTHI
TypM3Ma W MNPOXXMUBAHWUSA, BOEHHble O06bEKTHI,
60bHULLbI U T.4.

YcTaHOBKU nopgaepXaHua gasneHmna TANPERA npousBoaaTcs B 2 MogmndouKaumax:

YcraHoBKN noppepxauna pasneHna TANPERA cepunm
TPG-S (TPG - CranpapTHasn)

Mpegnaraetr 3 pexuma paboTbl. bnarogapa ceHcopHomy
3KpaHy C 2,8-AliiMa MOXHO JIErKO MepeKkniouaTbCs Mexay
peXxumamu.

Pexxumbl pa6oTbli

PyuHom pexum
Mo3BonAeT BKJOYaTb 3NEKTPOMArHUTHbLIA  KnanaH, MOTOPW30BaHHbIV
KnanaH 1 HacoC OAUH 3a APYrM B 3aBMCMMOCTU OT 3arpoca noJsib3oBaTens.

ABTOMaTUNYECKNI1 PpEXUM
ObecneumBaeT aBTOMATUYECKMI MNPOLECC MOAAEPKaHUA [aBfeHuA B
COOTBETCTBMU C 33aHHbIM PaboyVM LaBieHneM.

Pexxum cTton
MepeBoauT YCTPOWCTBO B peXuM OXupaHusa, 6e3onacHo OTKMuyaa Bce
obopynoBaHme Ha yCTpoNCTBe.
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9dKOHOMMUSA
NMPOCTPAHCTBA

YCTaHOBKM Mogaep>KaHma
nasneHma TANPERA 3aHMMaeT
ropasfo MeHbLUYO Maowanb M
SKOHOMMUT MECTO, MOCKOSbKY €e
paclimpuTenbHas crnocobHOCTb

B CpefiHeM B MaTb pa3
BbilLE, YeM Y MEMOPaHHbIX
paclIMpuUTeNnbHbIX 6akoB
OObIYHOIO TUMA.

4

7

\

HU3KME 3ATPATDI
HA TEXHUYECKOE
OBCJTY)XXUBAHME

Pa6oTbl MO TEXHUYECKOMY OB6CTY»KMBaHMIO,
TaKue KaK 3akauka BO34yxoM u1nu
a30TOM, HeoBXoAMMbIe B OBbIYHbBIX

paclwmpuTenbHbIX 6akax, He Tpebytotca B
cHCTeMe aBTOMaTUYeCKOro NoaaepyKaHmns
[aBNeHNs, T.K. BHELLHAS NOBEPXHOCTb
MeMbpaHbl BHYTPW Gaka coobLuaeTcs ¢
aTMochepolt 1 cama EMKOCTb He HaxoamTea
nop AasneHunem. bonee HU3KMe pacxonbl
Ha TexHMYecKoe obenyr)knBaHue un
SKCMNyaTaLmio.

\

4

YcraHoBKu nogaepKaHua pasneHna TANPERA cepvin TPG-P
(TPG - NpodeccnoHanbHas)

YnpaBneHne n MOHUTOPUHI CUCTEMbl obecneumBaeT cneumanbHO
pa3paboTaHHaA 3NEeKTPOHHAA CMCTeMa YNpaBneHWsA, NPorpaMmmHoe
obecneueHre KOTOpOW pa3paboTaHO HAyYHO-UCCNEeAOoBaATENbCKAM
ueHTpom TANPERA. Cnctema npepnaraeT nonb3oBaTento Npoctoe
N WHTYUTUBHO MOHATHOE WCMoNnb3oBaHWe Onarogapa 6onblomy
7-01OMMOBOMY CeHCOpPHOMY PKK-3KpaHy C BbICOKMM pa3speLueHnem.
Mpepnaraetca 4 pexnma paboTbl, MOXHO perynupoBaTtb pabouee
JaBneHne n Jpyrve napameTtpbl. bnarogapA MHOrouMciieHHbIM
TEXHOIOTNYECKUM OCOOEHHOCTAM, TaKMM KaK AaTuMK yTeuku BOAbl
yepe3 membpaHy, BHEWHUN ONOK NUTaHWA, CUCTEMA YAANEHHOrO
joctyna u T4, obecneumBaeTcA 3HauyuTeslbHaA MNpPOCTOTa MU
3G PeKTMBHOCTb NCNONIb30BaHUA.

4

KOHTPOJIMPYEMASA
PABOTA

YcTaHOBKa noaaepyKvBaeT
MOCTOAHHOE AaBneHme B
cucTtemMe ¢ TouHocTbio o 0,1 6ap.

----’

OHEPIrOCBEPEXEHMUE

Ynydliaet Tennonepenady v, Takmm
o6pa3om, Mo3BONAET Hacocam
paboTaTh C MEHbLIMM HarMopPoM, YTo
obecrneymBaeT SKOHOMUIO SHEPIUM.
ObopynoBaHue B cucteme (TpyObl,
OUTUHIN, KNanaHbl, HarpeBaTebHble y

npubopbl 1 HAaCcoChl) 3aLMLLIEHO
OT KOPPO3MU 38 CUET CHUXKEHUS
cofepyKaHna KUCIopoaa B BO3MyXe, UTo
3HaYMTENbHO COKpPaLLAeT onepaumm
MO TEXHNYECKOMY 06CIY»KMBAHMIO
CUCTEMBI, MPOANEBAET CPOK CY>KObI
CUCTEMBI 1 0BecneynBaeT 0OLLYO
3KOHOMMIO SKCMYyaTaLMOHHbIX
pacxodoB.

CPEAOCTBA
ABTOMATU3ALUU

---’

C nomMolubto XXK-gucnned u
YKHOCTW coobliieHnda 06

OYKHO N1erko 06HapPY>KUTh
NPUYMHY HENCTPABHOCTA U
OMepaTrBHO YCTPaHUTb €. Tem
1 obecrneymBaeTcd nNnasHaga u
6e3onacHasi paboTta cUCTEMBbI.

\
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TP nPoayKLmMS HVAC

YcTtaHoBKa aBTOMaTudeckom noanmtku TANPERA TOSB

C nomoLwblo creunanbHOro paTtyMKa [aBfieHUs YCTaHOBKa
MOCTOSIHHO KOHTPONUpPYeT [OaBfieHMe B CUCTEMe, U Mpu
nageHUM  OaBfneHMs  OHa  HanpaBngeT  Heobxoaumoe
KOMMMYeCcTBO BOAbl U3  CUCTEMbl  BOOOCHabXeHua B
cucTemy oTonneHusa/xonogocHab>keHus c MoMoOLLbIO
3MEeKTPOMarHUTHOro KnanaHa. YT1o6bl Boga B cucTteMe
OTOM/IEHUA UM OXNIAXKOAEHMA  He  CMelumBanacb C
BOOOMPOBOAHOM BOOOW, WMCMONb3yeTca o6paTHbIM KnanaH
TMna BA, COOTBETCTBYHOLWUMN €BPOMNENCKMM HOPMaM U
ceptndmnumpoBaHHbIM no EN 12729.

Bnaropnaps naHenu ynpaBneHusa, nporpaMMHoe obecrneyeHue
KOTOpOoM 6bl10  pa3paboTaHO Hay4yHO-UCCNeOoBaTeIbCKUM
ueHTpoM TANPERA, paboune 3Ha4YeHUA MOryT OTNpaBnATb
MHdopMauUIo B LLEHTP aBTOMaTU3aL MM 340aHUA MO NPOTOKOMaM
RS485 (MODBUS). Takke [OCTYMHbl CUrHanbHble Bbixogbl
C CYXMMM KOHTakKTaMW. B cocTaB cuUCTeMbl aBTOMaTMYECKOM
NoanNUTKN BXOOUT pPacxoooMep A1 U3MepeHUs KonndecTBa
BOAbl MofdaBaeMoOM B CUCTEMY U onpeneneHusa KonudecTBa
noTepb M yTeyek.

YcTaHOBKa BaKyyMHoOM gera3sauum TANPERA TVD

Mo3BondeT yoanaTb PacTBOPEHHble rasbl Mo  NpUHUUNY
pasgeneHmns  rasoB Mo BaKyyMOM, KOTopble HeraTMBHO
BMUAIOT Ha paboTy cUCTEM OTOMMEeHUd, OxMaaeHusd, a Tak
Y& MpPOMBbILUMEHHbIX MpoueccoB. Bosayx, pacTBOpPeHHbI B
BoAe cucteMbl nyteM Auddy3nKM, Bbi3biBaeT Kopposuto Tpy6
M  OOUTUHIOB, 3HAYUTENIbHO CHUXKAeT SHeproadpPeKTUBHOCTb
M  paboTOCNOCOBHOCTb  YCTAaHOBKWM, a TakKXXe  BbI3blBaeT
HEeUCMPaBHOCTM MHOMMX ABMXYLLUMXCA YacTen. KonnyecTBo Boabl,
B3ATOW U3 CUCTEMbI OTOMNIEHUA UMK OXNaXKOeHUs, NepeKaymBaeTcd
B cheuuanbHyo Tpyby. XXMOKOCTb, copepykallas HexkenaTesbHble
rasbl B Tpy6Ke, 4OBOAUTCH A0 TOUKM KUMNEHMA 3a CUET MOHUMKEeHUS
0ABNeHUd [0 OTPULATENIbHOro C MOMOLWbIO LEeHTPO6eXHOoro
Hacoca, KOTopbl WMeeT BaKyyMHYl CMNoCOBHOCTb, M ras3bl
oTOENATCA OT KMNdAuwlel BoAbl Mo BakyyMOM W MNoAHMMAaloTCS
HaBepx Tpybku. OTcenapupoBaHHble rasbl BblGpacbiBaloTCA B
aTMocdepy C MOMOLLbI BO3OYyXOOTBOAYMKA CMeLMarnibHOro TMna,
YCTaHOBNeHHOro Ha Tpy6e. [lpouecc perasauuu noBTopseTcH
yepes onpeaerieHHble MPOMEXKYTKU BpeMeHU.

C nomowblo BakKyyMHoro pgerasatopa TANPERA pacTBopeHHbIn
B CUCTeMe BO3aOyX oTaenserca OT BoAbl, MpefoTBpalias
o6pazoBaHUE KOPPO3UK, NoaaepPIKMBad TEM CaMbliM CTabUNbHYO U
3¢ PeKTUBHYIO PaboTy CUCTEMDI.

14 Hp[IGO Ha 8HeceHue U3MEeHeHUll 80 6CI0 MexXHUYecKyo llH(l)Op.M[llﬂlK) CoxpaHsiemcs



nroaykums HVAC WL

BakyymHbii gerasartop cepun TVD-S (TVD-S-CraHpapTHbIN)
MHTepBaJ‘IbI pa6OTbI MOXXHO 3anporpaMmmMmpoBaTb C MOMOLLbIO 6noKa ynpaBneHund, Korga aTto HeO6XOJJ,MMO
nnun B onpegesieHHble nepmnonbl BpeMeHu .

BakyymHbin gerasatop cepum TVD-P (TVD-S-MpodeccnonanbHbin);

CocTtofiHMe, yrnpaBieHMe U MOHUTOPUHI CUCTEMbl obecrneymBaeT cheumanbHo paspaboTaHHas
SNEeKTPOHHaN cUcTeMa  ynpaBreHud, nporpaMMHoe  obecrneyeHne  KOTopowM pa3paboTaHo
Hay4Ho-uccnepoBaTenbCckMM LeHTpoM TANPERA. OHa npepgniaraeT nosfib3oBaTesnto Npoctoe U yaobHoe
ncnonb3oBaHWe 6narogaps 7-OOMMOBOMY CEHCOpPHOMY MXK-3KpaHy C BbICOKMM pa3spelleHunem. C
XK-nHTepdencoM npepnaraetca 4 pexxuma paboTbl. MOXHO perynmpoBaTbh pabouyee paBneHue u
apyrve napameTpbl. BcTpoeHHaa aBToMaTuyeckass cucteMa noanuTKM BOObl BOCMOMHAET YMEeHbLUeHue
KonmyecTBa BOAbl B CUCTEMe, OTAENIAS €e OT PacTBOPEHHbIX ra3oB. o 3anpocy OH MOXEeT BblgaBaTb
BbIXOOHbIE CUIrHasbl, noagxoadalme ans CUCTeMbl aBTOMaTM3aL MM 34aHUS.

BakyymHbIl gerasatop
cepum TVD-S

BakyymHbIl gerasatop
cepun TVD-P

CocTodHMe
YCTaHOBKMU

CoxpaHeHune
SHeprum

CoBMEeCTUMOCTb
C cuctemMamm
aBTOMaTU3aLMMU
30aHUM

ABTOMaTU4ecKas
CnNcTteMa
noaonnUTKU

3awuTa oT
Koppo3unu
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MPOMBILWNEHHAS nPoayKuuns WEITH

MnacTuHYaTbiM TENNOO6MEHHUK

MnacTMHYaTble TenJ0OBMEHHUKN dBNATCA OOAHMMU U3 Hamboriee pPacrnpoOCTPaHEHHbIX YCTPOMCTB,
MCnonb3yeMblX ANF nepegadn Termna B MPOMbBIWIEHHOCTU. B MPOMbLIWAEHHOCTU MacTUHYaTble
TEMIO0BMEHHMKMN UCMONb3YIOTCA B PA3/IMYHbIX CEKTOpaX, TaKMX KaK XMMUYECKMEe MpOoLecchl, NnuLleBas
MPEOMbILWEHHOCTb, papMaLeBTUYECKOE NPOU3BOACTBO, HedTEXUMUE, MPOU3BOACTBO SHEPIUU U MpP.

TennoobMeHHUKM TANPERA, nogxogdawive ang pasimnyHbiX YCITOBUXA NPUMEHEHUS, obecrneynBaloT 4OTYIO0
N Hagex<Hyto paboTy.

MnactMHYaTble TENTOOOMEHHUKU MPOEKTUPYIOTCA B 3aBUCUMMOCTU OT TUMNA XXUAKOCTU, TeMrepaTypbl
Ha BXOO4Ee W BbIxoAe, pacxoga M MaKCUManbHO OOMYCTUMbIX 3HAYEHUM MNoTepb OaBrneHusa. B pesynbraTte
MPOEKTUPOBAHUA CO30AETCA TEMIOO6MEHHUK C ornpenesieHHOM MNoWanblo MNOBEPXHOCTU, OUNAMETPOM
coeguMHeHna N pasMepamMun. KoadbdpurumeHT Tennonepenadm onpenenaeTca B pe3yfibTate BCeEX PAaCYETHbIX
YCOBUI MPOEKTUpyemMoro usgenus. EauHmnuen atoro koadpduumeHTa Tennonepenadm aensertca Bt/m2.°C.
3Ha4deHune 3Ton BeNUUMHbI NpeacTaBngeT cobol KonndecTBo TennoThl, NepenaBaeMoe Ha 1 °C nepenaga
TeMnepaTyp Ha 1 M2 nfiowagm NoBEPXHOCTU.

MnactuHYaTble TennoobMeHHMKM TANPERA B OCHOBHOM COCTOAT U3 MMacTUH M NPOKagoK. MnacTuHbl
COCTOAT U3 TaKMX MaTepuranos, Kak AlSI 316, AISI 304, TuTaH, 904L 1 SMO. lNpoknaaku nsrotasnmeatoTca U3
TaKmMx Matepuanos, kak NBR, EPDM, VITON, TEFLON n HYNBR.

[pyron 4acTbio NNacTUHYATBIX TEMNOOOMEHHMKOB, KOTOPAas TaK Xe Ba)kHa, KaK MAAacTUHbI M MPOKIaaKu,
aBnseTca cucteMa Kopnyca. CucTteMa Koprnyca B OCHOBHOM COCTOUT M3 MnepegHen MNAuTbl, 3agHen
MPWXMUMHOM MNUTbl, BEPXHEN HaMpaBNsaloLWen, HMKHEN HanpaBngdiollen, Hecyllen onopbl U HabopoB
wnunek. MaTtepuanbl NAUT BbIGUPAOTCA B COOTBETCTBUM C MNOTPEBHOCTAMM MpPOEKTa, TakKue Kak
St-37, St-52 P355GH mn P265 GH, HepykaBetowwana ctanb AlSI 304.

B Tennoo6bMeHHMKax, SKCMyaTUpyeMbIX B 30HaX C MNOBbILLEHHOMN BHELLUHEN KOoppo3unen, anga obecrneyeHms
3alWMTbl MOBEPXHOCTU BEPXHASA MU HUXKHAA HanpaBngloWme 1 WNUIbKY NMOKPbIBAKOTCH LIMHKOCOOEPXKaLLen
rPYHTOBKOM, MPU 3TOM OLMHKOBbIBAIOTCH MOPAYMM CNOCO60M.

TANPERA cnpoekTupoBana M U3rotoBusia cambli 60MblLIONA B MUpPE MNAcCTUHYaTbIM TeN00BMEeHHUK C

MPOoK/IagKaMm, KOTOPbIN MOXeT obecrneumnTb TernoobMeH Npu pacxoge Xuakoctm 7200 m3/4, 6narogaps
CBOEW OMbITHOM TEXHUYECKON KOMaHAe.
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TP MPOMBILINEHHAS MPOAYKLMS

MassHbIM N1acCTUHYaTbIX TeNJI00O6MEeHHUK

B nagHbiX nnacTtuHYaThix TennoobMeHHMKax TANPERA TOHKMe MefHble fUCTbl pa3MellatoTcsa B
cneumanbHbIX KaHasax OCHOBHbIX M/ACTUH. 3TU MegHble NMUCTbI NJaBATCA NMPU BbICOKOW TeMnepaTtype B
BaKyyMHbIX NeYaxX BOOSb CBApPOYHbIX KaHaslo0B, CMNanBas TeM CaMblM OCHOBHbIe MacTUHbI. TakMM o6pa3oMm
obecneymBaeTca repMeTUYHOCTb.

MagHble TENNOOBMEHHUKU TaKXKE MCMNOMb3YIOTCH B TEX CNyYasx, KOraa MpPoYHOCTb NPOKNaAoK orpaHMYeHa.
MagHble NNacTUMHYaTble TennoobMeHHMKNM TANPERA LWKMPOKO UCMOMb3YIOTCA MPU OXNaXKOeHUM Mmachna
B NMOpaB/INYECKUX MaLUMHaxX, NMpW MactepuMsaumm B MULLEBON MPOMbIWIEHHOCTU, NMPUY MPOU3BOACTBE
ropsidier Boabl U3 Napa, B Ka4YeCcTBe KOHOEeHcaTopa U ncnaputena B Ymnnepax.

MnacTUHYaTbIN TENNTOO6MEHHUK C ABOMHbIMU CTEHKaMU

3agHa4qa

[ByXCTeHHble N/acTUH4YaTble TennoobmMeHHUKN TANPERA
He3aMeHMUMbl B TeX cnydaqax, Korga cMelwumBaHWe AByX cpefn
HegonycTuMo. [OByCTeHHble MMacTUHYaTble TEM006MEHHUKU
TANPERA cocToaT m3 nap njacTuH, PacrosioXeHHbIX pagoM
OpPYr C ApyromM U paboTatolmx Kak ogHa niactmHa. Bnarogaps
3a30py Mexay 3TUMKU ABYMSA MacTMHaMKM obecnedmBaeTca
yTeuKa XXUOKOCTU BO BHELUHIOK cpefy BMECTO CMellMBaHUS
C [OpYyrom >MOKOCTbIO B C/lydae BO3MOXHOIMO MpoKona
MNAacTuUHbl. MnacTuHYaTble TEeNIOOOMEHHUKM C OBOMHbIMU
cteHkaMn TANPERA WMPOKO NCMOMb3YIOTCA B TaKUX CEKTOpaXx,
KakK xumuga, dapMaueBTMKa, NULEBasa MPOMbILWIEHHOCTb, rae
CMeLllMBaHUE XXMUOKOCTEN COMPAXKEHO C BOMbLUIMMU PUCKAMMU.

MepenHada

A s 1
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MPOMBILWNEHHAS nPoayKuuns WEITH

MonycBapHOM NJIAaCTUHYATbLIX TEMNIOO6MEHHUK

MonycBapHble MnacTUHYaTble TernoobMeHHUKM TANPERA npegnodytuTenbHbl B TexX crydasx, Korga
ONa OBYX YXUOKOCTEM TpebyloTcs pasHble TUMbl MPoknagok. CylecTBYIOT pasfindHble TpeboBaHUA K
npoknagKaM A9 Kax[oom XUOKOCTU B cMcTeMax nap/mMacno, aMmmak/soaa.

BuUTOHOBas Mpoknagka MCcMonb3yeTca B cUCTeMax BOOASHOMO OTOM/IEHMSA MapoOM BbICOKOro AaBreHus.
TednoHoBble MPOKNaAKU MCMOMb3YOTCH ONA OXNaXKAeHWUS UMM HarpeBaHUg XMMUYECKNX XUOKOCTeN, roe
06blYHaa MPOUYHOCTb MPOKNAOOK He MoaxoAuT. B 3ToM TuMNe NPOMbILLINEHHOro MpUMeHeHUs BUTOHOBbIe
UNu TedpNOHOBbIE MPOKNaAKMN UCMOSMb3YIOTCA TONbKO B 06A3aTeIbHOM KOHTYpe, MO3TOMY B APYrOM KOHType
MOXHO McMNonb3oBaTh 6oMee gelleBble Npoknaaku. TakuM o6pasoM, NepBoHavaibHble MHBECTULMOHHbIE
3aTpaThl Ha WCMOMb30OBaHME MOMYCBaAPHbIX TeMNOO6MEHHUKOB B MPOMbILAEHHbIX MPUMEHeHUAX
CHUXKalOTCH A0 pa3yMHOro ypoBHH.

MonycBapHble TEM/IOOBMEHHUKN  UCMOSMb3YITCA B KadecTBe UCNapuTensd, KoHAeHcaTopa WU
napooxnagmTens B XonoaubHOM MPOMbILLIEHHOCTU. MonycBapHble TeNT006MEeHHUKM 3aHUMatoT MeHblLUe
MecCTa, YeM KOXXyXOTpy6BHble TernyIo06MeHHUKN, OCOBEeHHO B XpaHWULLAX MNULWEBbIX MPOOYKTOB, roe
CYLLLeCTBYET MoTpe6bHOCTb B OXNaXOEHMU BbICOKOMN MOLLIHOCTU, U o6ecneymnBatoT 6/IM3KUIN TeMMepaTypHbIN
peXXnM bnarogaps CBOen BbICOKOM CMOCOBHOCTU Ternionepenayu.

B xonogocHabXeHUW pekyrnepauus sHeprum AoCTUraeTca C MOMOLLbIO NapooxaanTenen. FazoobpasHbl
XNafjareHT, BbIXOOALIMA U3 KOMMPECCOPOB, HaxogUTcA B neperpetor ¢dase U cHayana nepexoauT B
HacblWeHHYyto dasy B KOHOEHcaTope, a 3aTeM KOHAeHCUpyeTcs.

B napooxnaguTtenax pekyrnepauusa Tenna obecredmBaeTcs Mpu nepexone OT Mneperpeton ¢asbl K
HacblWeHHOM ¢a3e ¢ NOMOLLbIO MOMYCBaPHbIX TENT006MEHHUKOB.

YNnoTHUTENbHOE KOMbL,O

JNasepHaqa ceBapka
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TP MPOMBILINEHHAS MPOAYKLMS

MnacTUHYaTbIM TENNOO6MEHHUK C 60/1IbLLUUM PacCTOSTHUEM MeXKAY NIaCTUHaMU

MnacTtuHYaTble TeENN00OBMEHHMKU C 6O/MbLLMM pacCcTosHMEM Mexay nnactuHamm TANPERA npencrasngior
coboM nnacTUH4YaTble TEMNMOOBMEHHUKM MNPOKMIAA0YHOrO TUMMA C MNJAacCTUHYATOM CTPYKTYPOM KaHanos
obecneuymnBaloT nepegady Tenna oT XUOKOCTEN C BbICOKOM BA3KOCTbIO, COAEPXALLMX HEepacCTBOPEHHbIe
TBEepable YacTuLbl.

MnactuHyatble TennoobMeHHUKN TANPERA ¢ 60/blWKMM pPacCTOSHUEM Mexay MfacTUMHaMU UMetoT
LLIMPOKUIN TUMNOPA3MeEpPHbIN paa c NpucoeanHUTenbHbiMu anamMmetpamm ot DN 25 go DN 400.

OCHOBHOE OTNnYME LWUNPOKOPA3HECEHHbIX MNAacCTUHYATbIX Ten1006MeHHNUKOB OT TPaaANLUMNOHHDbIX
NacTUHYaTbIX TeNTI00O6MeHHUKOB TMMNa 3akKfi4vaeTca B TOM, 4TO Ten10o06MeHHMK MNOBbILLAET CBOIO
yCTOVIL-II/lBOCTb K 3arpda3HeHndaM 3a c4eT obecrneyeHuns OBUMXeHUNA XXNOKOCTU MO BePTUKAJIbHOMY KaHally B
npouecce tennonepenayu.

Bnaropaps onnTenbHOMY BpeMeHU 3arpdasHeHUnda 3Tux TeI'IJ'IOO6MeHHVIKOB, KOTOpble nepenarT Tenno
n3 3arpq3HeHH017| cpenbl, obecneymnBaeTcs HenpepbiBHad pa60Ta CNCTeMbl B TedYeHMe BCero nepumoaa
Nnpon3BOACTBa B TaKWMUX CeEKTOopaX, KaK Npom3BoaACTBO CaxXapa, rge npom3BoactBO MpoumcxoaounT B
onpegeneHHbole nepuodbl. B wunpokogmanasoHHbIX TennoobMeHHMKaxX MOTOK nportekaet no ogHoOMy
KaHany. PacctoaHue MeXay AByM4A NnacCtuHaMm BOOJIb KaHalla OgMHaKOoBOe.

BbicoTa
MJacTUHbI OT My6buHa HaXXUMHOM
1,0 0o 3,5 M MJIaCTUHBbI OT
4,8 0o 12 MMm.
BO3MOXXHOCTb
Owvana3oH nogaym >XMOKoCcTH
nogKntoyeHna yepes oguH KaHan

DN 25 - DN 400

CTaHOapTHada KOHCTPYKLMS
MJACTUH Cy)XaeTca U
pacLumpsaeTca rno xony
rnoToka

CnuparnbHble TeNnN006bMEeHHUKU TANPERA nogxooaT
ans 3arpA3HEHHbIX  YXXUOKOCTEWN, roe naacTuMH4YyaTble
TennoobMeHHUKMU pa6botatb He MoryT. CnupanbHble
TennoobmMeHHUKM TANPERA — wupgeanbHoe pelleHue ansa
CYpOBbIX YCOBUM, MpefgHasHayeHHoe AOna obecrneyeHud
Tennonepegaym oT rpasHbIX XXUOKOCTEN, coAepXalluMX WnaMm,
CTOYHble BOAbl, nNynbry, BbICOKOBA3KMWE yrnesogoponbl,
BONTOKHAa U TBepAble YacTuLbl.

CepaueBuvHa cnupanbHbIX TennoobMeHHMKoB TANPERA
COCTOUT U3 3MEEBUKOB C KOHUEHTPUUYECKUMU CMUpasibHbIMU
nnactMHamMmu, pasMeLleHHbIMU BHYTPU KOXyxa. B 3Tux
3MeeBMKax  pocTuraeTcs npeBocxogHada pekynepaumna
Tenna 3a cyeT ABYX MOJSIHOCTbIO pa3fgeneHHbIX KaHamnoB C
NPOTUBOMOSIOXKHbIM PaCMoNOoXXeHMEM MOTOKOB, UTO NO3BOSIAET
nony4nTbe 6NM3Koe MNpPUBNMIKEHUE TeMnepaTypbl Mexay
NnepBUYHbIM M BTOPUYHbBIM KOHTYPOM.

BbicoTa KaHana, 4epes3 KOTOPbIX NPOXoaAUT rpa3Has XXUOKOCTb,
MOXeT CcoCTaBnaTb OoT 6 o 50 MM, 4YTO NO3BONAET TBEPAbIM
YyacTuuaM ceoboaHO NepemellaTbca B KaHane.
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MPOMBILWNEHHAS nPoayKuuns WEITH

MnacTuH4YaTbIK KOHAEHCcAToP

MnactnHyaTble kKoHAaeHcaTopbl TANPERA wucnonb3yroTca Onsg
KoHOeHcaumm napodasHbiX >XWUOKOCTEM Mo4 BaKyyMOM WU
HU3KWM pQaBlieHneM.

MnactnHyaTble KoHOeHcaTopbl TANPERA m3rotaBnmBatoTcs nyTem
CBapKW [ABYyX MJaCTUH Apyr C ApYyromM C rMoMoLlblo NasepHomn
cBapku. Bonblon avamMeTp naTpybka CO CTOPOHbI /a3epHoOM
CBapKW MNO3BOMSET Napy HU3KOro gaBfieHUsd, MocTynatowemn B a1y
TOUKY, MOCTYMaTb B NMJIaCTUHYaTbIM KOHOEHCATOP C Masfion notepem
pasneHus.

Ko)XXyXoTpy6HbIN NJIaCTUHYATbIN TeNJ1I006MeHHUK

KoyKyxoTpy6Hble naacTuH4yaTble TENNOOB6MEHHUKU
TANPERA m3rotaBnmBatoTcs NyTeM CBapKKM MJACTUH ApYyr C ApYyrom
C MOMOLLbIO NTa3epHOM cBapKW. MnacTuHYaTble TeNN006MEeHHUKN
TANPERA npepgHasHauyeHbl Ong paboTbl NpyY BbICOKOM OaBreHUn
M/MNn BbICOKMX TeMMepaTypax.

OH LLIMPOKO MNCMNOoJ1b3yeTCHa B TaKuMUX MPUNOXKeHUAX, KaK
oxnaxxgeHume niacTtUKoBbIX MpeccoB C NCIMOJIb30BaHMEM ropayero
Macna, NpPouv3BOACTBO ropsyvyen Bogbl OS19 CUCTEMbI OTOMNIEHUSA
C KOTNaMM Ha ropayeM Macrne, NpousBoACcTBO ropsyen Boabl U3
Mapa BbICOKOIo AaB/ieHUA.

KopnycHO-NNacTUHYaTblM  TeNSTIOO6MEHHUK, BblINyCKaeMbld B
CTaHJAPTHOM KOMMNEeKTaumMm, NnpegHasHaveH gna 6ecnepeboMHom
paboTbl Npu gaBneHuUn 40 6ap 1 gManasoHe TemnepaTtyp 400°C.
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Pe6pucTbi Tpy6UYaTbi TEMJIOOOMEHHUK
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PebpucTtble Tpybuatble TennoobMeHHUkM TANPERA  npeactaBnsaioT  cobo  obopynoBaHue,
ocyllecTBslOLEe TEMTOOOMEH MeXOY >XUOKOCTbIO, NPoXoAsLen Yyepes TpyOy, U rasom, MpoxoasLumm
CHapy»n pebpa. OH COCTOUT U3 BONbLUOro KOMMYecTBa JSionacTen M rydka Tpyb, pacrnonoyKeHHbIX B
onpepeneHHoM nopsaake. NMpUUYmMHa, Mo KOTOPOW 3TU TEMNTOOOMEHHUKM coaepyKaT 6onblloe KOMU4YeCcTBO
nonacTemn, 3aK/1I04aeTCa B TOM, YTO BHELLHEW XXMAKOCTbIO ABNAeTCA ras (06bl4HO BO3AYX).

MoCcKoNbKy BHELLUHEW XUAOKOCTbIO ABAAeTCH ras, 3HaueHne KoadduumeHTa Tenonepeaadm HM3Koe, U ang
»Xe/flaeMoro KoJimdecTBa Tensonepenayum TpebyeTca 6onbluaa nnowanb Tensonepenayun. bnaropgapsa ero
YHUKaNbHOM CTPYKTYPE U MHOXeCTBY pebep Ha HeM yBesiMyeHa niowanb NoBepXHOCTU Tensonepenaym
M obecrnedeHa xopowad Tensonepepaya. PebpucTtble TpybyaTble Tern006MeHHUKU CrpynnupoBaHbl
B UyeTbipe rpynnbl: A/acTUHYaTble pebpUcTble TeNNoobMeHHUKK, 3MeeBuaHble pebpucTbie TpybuaTble
TENI006MEeHHUKHN, rosible pebpuctble Ternnoo6MeHHUKW, BbICOKOYACTOTHble CBapHble pebpucTtbie
Tpy6uaTble TENO06MEHHUKMN.

O.-._.

)
JNTAMEJIbHbIN KPbINOTPYBHbIN (
TEMNJTIOOBMEHHUK

BbICOKOYACTOTHDbIE
PEBEPUYHDBIE TPYBYATbIE
TEMNJIOOBMEHHUKU

CEPMAHTUHOBbIN roNblE PEBPUCTbIE
KPbINIOTPYBHbIN TENJIOOBMEHHUKU
TEMNJTOOBMEHHUK
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MPOMBILWNEHHAS nPoayKuuns WEITH

JlTamenbHbI pe6pUCTbI TPY64YaTbIN TEMNJIOO6MEHHUK

MnacTtuH4YaTo-pebpuctble TpybuaTble TEMTOO6MEHHUKU COCTOAT U3
TOHKMX JlonacTem (Namenen), pacnosioXXeHHbIX MapannenbHo [pyr
Opyry 4yepes onpeneneHHble MPOMEXYTKMU, MU TpyO, MNponyLleHHbIX
yepes OTBEpPCTUA, MPOCBEP/IEHHbIE B 3TUX JIONACTAX B onpeneneHHoOM
nopsaake.

B o6LieM crydae »MOKOCTb, Mpoxogsiwlaa Mexay pebpaMu (BHellHas
YXMOKOCTb), ABNSETCA ra3oM, a >XMAKOCTb, Mpoxoaauwasa 4depes Tpy6y,
ABNAETCH >XUAKOCTbIO. MOCKOMNbKY BHELUHEN YXWOKOCTbIO ABNAETCH ras,
KO3bPUUMEHT Tennonepenadym HU3KUN, U ONA KeNaeMoro KonmyecTtsa
Tennonepegaun  Tpebyerca  6Gonblad  naowadb  MOBEPXHOCTU
Tennonepenadn. Hanmnume 6onblUIOro Konuyectesa pebep yBenMumsaeT
nnowanab  Tensonepenayu n obecrnieumBaeT  MaKCUMasbHYIO
Tennonepegauyy.

MnactuH4yatble pebpuctble Tpyb4yaTble TEnNOO6MEHHUKM MOFYyT WCMNOMb30BaTbCA B  MAPOBbIX,
peKynepaumMoHHbIX M MHOMUX APYrMX MPOMbILWEHHbIX MPUNOXEHUAX, OCOBEHHO B CUCTEMaXxX OTOMNeHud,
BEHTUNALUN N KOHOMLMOHUPOBAHUA Bo3ayxa. JlaMenbHble pebpucTble Tpyb4daTble TENIO00OMEHHUKU
MOryT 6bITb pa3paboTaHbl HXeHepaMn TANPERA B COOTBETCTBUM C YKeflaeMoM TeNI0BOM MOLLHOCTbIO U
npegenamuy notepu gaBneHUs.

MnactnH4yaTble perl/ICTble pr6LIaTbIe TeN1006MeHHUKU MOryT 6bITb MN3roToBJieHbl M3 cnegyrouinx
MaTepunasnoB.

CepnaHTUHOBDLIV Pe6pPUCTbIN TPY6GUaTbINM TeNNTOO6MEHHUK

W
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CepnaHTUHOBbIE pebpucTble Tpy6GyaTble TENTOOBMEHHUKM 06pa3yloTca NMyTeM HamaTbiBaHWA pebep Ha
TPY6KY M3 COOTBETCTBYIOLLErO MaTepuana Yepes onpenenieHHble MPOMEXYTKM BPpeMeHU AN yBennyeHus
noBepxHOCTU Tennonepepayn. Cnegyolime NnpobneMbl ONpeaenaTca Ha 3Tane NPoOeKTUPOBaHUS;

TUM OBMOTKMU OBJIACTb CPOK CNY)XBbl
KPbINTA MUCNOJIb3OBAHUA NPOOYKTA
MPOAOYKTA
\_/ \/ OXXUOAEMAS \/
MATEZMP‘:’QJXVEK“ NPOU3BOAUTE/IbHOCTb
NMPOAYKTA

CepnaHTUHOBbIe pebpuUcTble Tpyb4yaTble TenIoOBMEHHUKM MOryT UCMOMb30BaTbCd BO MHOIMMX
MPEOMBILW/IEHHbBIX Mpoueccax M MNpoekTax, TaKMX KaK CcyOoocTpoeHue, 6yMa)kHad U TeKCTU/bHada
MPEOMBILWEHHOCTb, CUCTEMbI OXJTAXKOEHUA Macna M peKkynepauuvu Tenna, oxfaguTenn OoBuratenem wu
reHepaTopOB, HarpeBaHMe U ocyllKa Bo3ayxa. CepnaHTUHOBbIE pebpucTble TpybyaTble TEN00O6MEHHUKN
MOTryT 6bITb U3rOTOBMEHbI U3 CrleQyloLMX MaTepUanos.
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TP MPOMBILINEHHAS MPOAYKLMS

fonble pe6puUcTblie TENJIO0O6MEHHUKU

Tennoo6bMeHHUKN C HeEn3o/IMpoBaHHbIMU prGaMVI npennoyTuTernibHee NCMNosib30BaTb B CUTYaUUNAX, KOrga
Tpe6yech BbICOKad CKOPOCTb BO30YLLUHONO NOTOKa M MUHUMalIbHOE 3arpdasHeHne U nortepwm OaBleHUdA.
MN3-3a nnockon CTPYKTYpPbI Hapy>+(HoV| MOBEPXHOCTU pr6 MNbllb, ONMUIKN U T.N. TPA3HbIM XUNOKOCTAM
CTaHOBUTCA TPyOHO npununaTtb K NMOBEepPXHOCTW. TennoobMeHHUK Nnerko O4YULLaEeTCH, a 3de)eKTVIBHOCTb
Tennoo6bmeHa yBennymBaeTC4d.

O6bIYHO OH mcnonb3yeTcd ongd HarpeBa BOAbl rOpayYnMM BO3OYXOM, HarpeBa BO34yXa MapoM UM MasyTa
OTpa6OTaHHbIM razoM. Ten1006MeHHUKU C HeEn3o/IMpoBaHHbIMU pr6aMVI npenonoytTumTesibHbl B 6yMa)'KHOVI
n ,D,epe3006pa6aTb|Ba+ou.|.el?| NPOMBbLIWNTIEHHOCTN, Ha 3aBOodaX MO NMpPOom3BOACTBY KUpPMM4Ya N KepaMUKU
n BO MHOIMNMX npoMbilUIeHHbIX TMPUMEeHEeHUNAX C peKynepaumel?l Tenna, roe npucyTcTtByeT rpd3Hoe
0Tpa60TaHHoe Tenno.

PaccuuTtbiBatoTca MaTepuan TpyObl, TOMWMHA CTEHKM W Opyrue pnetanu, BbIMOMHAKTCA pacyeThbl
Tennonepepayn mH>eHepamu TANPERA.

Huskas LLUunpokun
Huskoe
noreps BblGOp
3arpsisHeHue
AaBneHus MaTepuanos
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MNMPOMDLIWIEHHAA NPOAYKUNSA a“nara

BbICOKOYACTOTHbIE CBapHble pebpucTbie Tpyb4yaTbie TeNT006MEeHHUKM

Pe6pucTble Tpy6bl H-TMMa, cBapeHHble C MOMOLLbIO BbICOKOUACTOTHOM CBapKW, YacTo NpeanoyuTUTe bHbI
B Tex mpoleccax, roe CKOpOoCTb MOTOKa M OaBfieHMe BO34yxa BbICOKM, a TakK)Ke roe MOXXeT MpPOoU30oUTU
3arpasHeHWe U 3acopeHue. Bnarogapsa cBoell OpebpeHHOM KOHCTPYKUMM OH MOXKeT 6biTb 6onee
KOMMAaKTHbIM U NlerKMM, YeM TernnoobMeHHUKU C Heu3onupoBaHHbIMU TpybkamMu. Bnarogapsa nnockom
CTPYKTYpe Ne3BWN, PachofIOXXEeHHbIX MapanfienbHo Apyr Apyry, oH obecrneyMBaeT NErkyl OUYUCTKY W
TexHuYyeckoe ob6cny>KmBaHme.

TennoobMeHHUKU C pebpuUcTtbiMM TpybKaMKn, cBapeHHbIMU BbICOKOYACTOTHOM CBapPKOM, UCMOMb3YoTCA
B cCuUcTeMax oOTBoga Tenna B 6yMaxHOM U [OepeBoobpabaTbiBalolle MPOMBbILWIEHHOCTU, Ha
KUPMUUYHO-KEPaMUUECKNX 3aBodax, TEKCTUIIbHbIX ¢pabpukax M Ha MHOIMMX o06beKTax C MHTEHCUBHbIM
3arpasHeHueM.

Mnowaab
Huskoe Jlerkana BbICOKOM

3arpsi3HeHue OoYMCTKa Tennonepepaim

¢ a 8HeceHue UAMEeHeHUlL 80 6C EXHUYECKY LtHOOPMAUUIO COX, enic.
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TP MPOMBILINEHHAS MPOAYKLMS

OKoHOMause
p C MOMOLLUbKO 3KOHOMaVI3epa 4acCTb TemnJla, cogepxxaullerocqd B

ropsymx ObIMOBbIX rasax, BbIXOOALWMX U3 KOTNOB UMM Meven
M NOCTynalwLwux B AbiIMOBble Tpy6bl TEMNSOBbIX, MapPOBbIX
UAN  SNEKTPUYECKUX  YCTAHOBOK, peKyrnepupyeTcs, TeM
caMblM noBbliwaa KrO kotna wvnim yctaHoBkU oT 3% Oo 15%.
B 3aBMCUMMOCTM OT nNoBblWeHUa 3pPpeKTUBHOCTU 6GyaeT
DOCTUraTbCs 3KOHOMUSA TonnueBa. YeM 6onblle pasHMUA
Mexagy TemMnepatypamMuy ObIMOBbIX ra30B, MOCTyMawoWwux B
SKOHOMaM3ep M BbIXOOAWMUX U3 Hero, TeM 6onblue NpUpocT
KM4. OpHako, Korga TemMnepaTypa rasa Ha Bbixoge w3
SKOHOMaM3epa MNagaeT HWXKe ornpefesieHHoOM TemnepaTypbl,
Ha4YyMHalOT KOHAEHCMPOBATbCA KWUCMble rasbl, KOTOpble MOryT
Bbi3BaTb Koppo3uto. [Ona npegoTBpalleHus 3Toro cregyet
MMeTb B BuAyY, 4YTO TeMnepaTypy OTXOAALWMX ra30oB HeNb3f
onycKaTb HM)Ke onpefesieHHoro rpagyca.

TeMnepaTypa MOXeT 6bITb CHUXeHa 0 50-60 °C B KOHOEHCAUMOHHbIX CUCTEMAX KOT/OB, paboTalolwmMx Ha
nPUpoaHOM rase. B aToM cryyae askoHOMaw3ep JoMXKeH 6bITb M3FOTOBNEH U3 Hep)KaBetoLLero MaTepumana.

Ka)xgoe cHu»XeHune TemMnepaTypbl AbIMOBbIX ra3oB Ha 20°C yBenunumsaeT Kl koTtna Ha 1%. OkynaeMocTb
nporpamMM sKOHOMam3epa cocTaBnaeT oT 3 Ao 24 MecsueB. KpomMe Toro, nporpamMmMbl SKOHOMam3ep MoryTt
nsBneYb Bbirogy 13 npoekta EVCED no noBbiweHuio apdekTnBHOCTU VAP.

AbIMOXOoA,

3KOHOMAM3EP
NAPOBOW KOTEN

PekynepaTop

PekynepaTop npeacTaBndeT coboM CcUCTEMy peKynepaumm Tenna, obecreymBalolylo nepepady
Tenna BO34yXx-Bo3gyx. OpyrMMm cnoBaMu, ob6opydoBaHMe, KOTOpOoe MO3BONSeT TEeM/IOBOM SHepruu,
coeprKallencsa B ropsayeM rase, nepexogmtb B 60ee XoNoaHbIM BO34yX, Ha3blBaeTCA peKynepaTopoM.

MoTokM BO34yxa, BXoOdllME M BbIXoOfALME U3 peKyrnepaTopa, oTAeNeHbl Apyr OT Apyra cTeHoM. [oka
3HaYeHMa TeMrnepaTypbl ABYX BO3AYLUHbIX MOTOKOB OT/IMYAKOTCHA APYr OT Apyra, Tenno oT 6onee Tensoro
BO34yLIHOMo MOTOKa MepepaeTcd Yepes CTeHy 6onee XONoAHOMY BO34YyLUHOMY MOTOKY. TakMM 06pasoM,
TENso OT ropsaAYero 1 3arpa3HeHHOro Bo3ayxa nepenaeTcs XONoAHOMY U CBEXeMY BO34yXy M HAao60opoT.

CpOK OKyMnmaeMoCTU MWHBECTULUN B peKyrnepaTop OYeHb KOPOTKUM, Hanpumep, 3-12 MecsueB, B
3aBMCUMOCTU OT MOLLIHOCTHK, BPpeMeHM paboTbl U Lesin UCMoNb30BaHMUA.
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Cyxue rpaavpHu

Cyxme rpagmpHu — 3TO CUCTEMbI, B KOTOPbIX TEXHOMIOrMYecKas BoAa OX1aXX[AETCs OKpPYXKaloLmMm
Bo3gyxoM. Cyxme rpagupHuM MoryT oxnaxkgatb Ha 50°C Bbile TeMnepaTypbl OKpyxatowen cpegbl. C
OPYro CTOPOHbl, BO BRa)kHbIx/agnabaTUUYeCcKMUX oxnaguTensdx MorMfoWeHHbIM aTMocdepHbIn BO34yX
KOHTaKTUpPYyEeT C BOAOMN A9 YBENIMYEHUS OTHOCUTENIbHOM BNAXHOCTU. [locne HacbIeHUA Bo3ayxa Barom
TeMnepaTypa Bo3ayxa NoHMkKaeTca. TakMM obpa3oMm, BoASHOe oxaXaeHMe MOXeT 6biTb obecrneyeHo npwu
6onee HU3KUX TeMMepaTypax.

Cyxue rpagmpHu npeanoyYTuTeNnbHbl B PermoHax ¢ HU3KMMU TeMrepaTypaMu no BAaxKHOMY TepMOMeTpRY,
MOCKOJ/IbKY OHM MNOTPEe6NaAIoT OYeHb Mano BOAbl MO CPaBHEHUIO C OTKPbITbIMU UAU FMBPUAHBIMMK
rpagnpHaMu. Kpome Toro, cyxme rpagupHY He 3arpsasHaioT OKPY)KaloLLlyto cpefdy, MOCKOSbKY OHMU
paboTaloT B 3aMKHYTOM KOHTYpe C KOHTYPOM oxna)aatoLlein soabl. 1o 3Ton npuumHe 3atpaTthl Ha MOTOMKY
M TexHUYeckoe o6CyXmnBaHMe HUSKMU.

Haun6onee Ba)HbIMK 06/1aCTAMU UCMOMb30BAHUA CyXUX FPagupeH ABNAETCA eCTeCTBEeHHOE OXMaXkKaeHue.
Moakntoyasach nocnenoBaTesibHO C YCTPOMCTBaMUM ox/laKaatowen rpynnbl, oH o6ecrnevymBaeT SKOHOMMUIO
SNEKTPO3HEPrnm, YaCTUUYHO UM NOMHOCTbIO 6eps Ha ceba HarpysKy rpynmnbl, paboTas BMecTo yCTPOMCTBa

dkoHOMMSA SKOHOMMS BOSMOKHOCTE NpocTan
BOAbI 3M1eKTPO3HEeprum aBTOMaTU3auum yCTaHOBKa
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Cyxue rpagupHu MoryT 6biTb M3FOTOBMEHbI B BUAE aJIlOMUHUEBDBIX pebep C 3MOKCUAHbIM MOKPbITUEM UM
aNtOMUHMEBDLIX pebep 6e3 MOKPbITUA, U OHU COCTOAT M3 MefHbIX TPY6 U BEHTUNATOPOB, NPONYyLLUEHHbIX
MeXxay pebpamu.

UYTO6bl CHU3UTb MOTPEeBNEeHUe SMEeKTPOIHEPrUM CyXMMU TPaaMpPHAMU, BMECTO BEHTUNATOPOB
nepeMeHHoOro Toka o6bl4HO Mcnonb3ytloTca EC-BeHTUNaTopbl. Bnarogaps EC-BEeHTUNATOPaM CKOPOCTb
BpalLeHWA ABUraTens KaXaoro BeHTUAATOPa MOXeET 6bITb CHUXKeHa 0 1 06/MUH ¢ MOMOLLbIO ero npueoaa.

B nepuogbl HU3KUX TeMMepaTyp BO34yXa CKOPOCTb BpalleHWA BEHTUNATOPOB CHMMXKAeTcs BMecTe C
ApanBepaMy, UYTO CHUXKaeT MoTpebrieHUe 3MeKTPosHeprun. TakuMm o6pas3oM, ucronb3oBaHue EC-
BEHTUNATOPOB B CyXMX OX/aamTenax obecrnevymBaeT SKOHOMUIO SMEKTPO3HePrum Ao P No cpaBHEHUIO C
BEHTUNATOPaMM NepeMeHHOro ToKa.

Cyxue rpagupHM MOXHO UCMONb30BaTb B MPOU3BOACTBE MJIacTMAcC, Ha TEMJIOBbIX 3NEKTPOCTaHUUAX, B
CUCTEMaXxX KoreHepaLuuu, B LLleHTpax o6paboTKu AaHHbIX, B dapMaLeBTUKe, MpM 06paboTKke NoBepxHOCTeM
M BO MHOIMMX ApYyrux otpacnax npombineHHocTn 1 OBKB.

B To BpeMda KaK pacuyeTbl Tensornepenadn BbINOMHAKTCA UHXeHepamMun TANPERA, Matepuan Tpy6bl,

TONWWMHa CTeHKU U gpyrme gaetasanm pacCyimTbiBalOTCA B COOTBETCTBUU C YCITOBUAMU MpoLecCa U ob6nacTbio,
rne OoHa 6y.u,eT MNCMNOJIb30BaTbCA.
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TennoobMeHHUK Bbix/1onHbIX ra3oB TANPERA TGB

Tennoo6bMeHHUK BbIXIOMHbIX ra3oB (oTpaboTtaHHoro Tenna) TANPERA uvcrnonb3yeTca Ond pekynepaumu
Tenna M3 rasa, Bbl6bpacbiBaeMoOro MNpM BbICOKOM TeMnepaType W3 BbIXJIOMHbIX ra3oB ABUratesnemn,
paboTatomMx Ha TBEPAOM UM FAa30BOM TOM/IMBE, TaKUX KaK An3esibHoe TOMMMBO, Yronb U 6moras, unm ang
nony4eHmsa ropsyen Boabl.

KoXXyxoTpy6Hble TennoobMeHHWKU BoO3BpawalT cebe TUN TennoobMeHHWKa, B pesynbTaTte 4ero
BO3HWMKAeT BO3HMKHOBEHME Ha MOBEPXHOCTU TennoobMeHHMKa, 4epe3 KoTopble Mpomcxoadar
oTpaboTaHHble rasbl, ABNAETCA HAaMMeHbLUMM Npu cbope ¢ oTpaboTaBLLUMMUCH O6HaPY>KEHHbIMU razaMu m
6ofiee 3aMeTHbIMU, YeM Apyrue TUrbl TeN1006MeHHMKOB. Mo 3To NpuYMHe oH 6onee NpennoyYTUTENEH,
yeM gpyrme TUMbl TeNTI006MEHHUKOB B 3TOM TUME MPOEKTOB.

TeMnepaTypa OTXOOALUMX ra3oB B 6MOrasoBbiXx YCTaHOBKax cocTaenseT 180°C, a B yrosbHbIX U Fa3oBbIX
KoTnax — Bbiwe 130°C. B aTux cny4dyaax BCe MOBEPXHOCTU, COMPUKacalomnecs ¢ rasom, U3rotosfieHbl U3
YrnepoanucTon ctaiiv € MUHUMaNbHbIM KayecTBOM, HO MOryT ObiTb W3roTOBMEHbl U3 MaTepuasioB U3
Hep)kaBeloLwen ctanm ¢ KadectBoM AISI 304 unum AISI 316. B ycTponcTBax ON9 CKUIaHUA MPUPOLHOro
rasa, ecnu TpebyeTca oxnakgeHue o 130°C M HWKe, BCe MOBEPXHOCTU, C KOTOPbIMU COMpUKacaeTcs
CKUraemMbl ras n3-3a BoOgHOro KoHgeHcaTa, O0MKHbl UMeTb KadecTBo AlSI 316.

) 4

Hu3skoe YCTOMYNBOCTb
3arpsisHeHue (~° K KOppo3umn

/ — .
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OByxTpy6HbI Tennoo6mMeHHUK TANPERA TGB

OByxTpybHble TennoobMeHHUKM cepun TANPERA TGB.. ucnonb3yloTca B Tex cfydasix, Korga ofHa
U3 XUOKOCTeM 3arpsasHeHa. OByxTpyOHble Ten006MEeHHUKMU COCTOAT W3 AByX MNepernieTeHHbIX Tpy6
6narofaps CBoem KOHCTPYKLMW.

OBYXTpy6HbIE TEMMOOBMEHHUKM OBbIYHO MUCMONb3YyTCA AF MoAOePXKaHUSA MOCTOSIHHOW TeMMepaTypbl
B NMpyoax MeTaHTeHKa. Elle ogHWMM CeKTOpOM, rae ero LWMPOKO WUCMOMb3YIOT, ABAGeTCa NpUMeHeHue
pekynepauumn Ternna M3 TeKCTUSIbHbIX CTOYHbIX BoA. B To BpeMa KaK FpA3Has XXWMAOKOCTb MpoxXoauT
yepes BHYTPEHHIOI Tpy6y, UMCTas XUOKOCTb NPOXOAMT Yepe3 BHeLUHo Tpyby. Mpu npoeKkTupoBaHUU
OBYXTPY6HbIX TEN/T006MEHHUKOB O4eHb BaXXHa CKOPOCTb MOTOKa BO BHYTPeHHen Tpybe, KoTopas aBnaeTcs
rPA3HON CTOPOHOMN.

Tennoo6MeHHUK ocywieHuss TANPERA TGB

OcobeHHO B cekTope 6Morasa npomsBeneHHbI 6uoras cogepXXuUt okono 30 NpoueHToOB Bnaru, T.e.
BOOSIHOIO Mapa, B 3aBUCUMOCTU OT TeMnepaTypbl. Mepen NocTynneHneM B rasoBbli ABUraTeslb 3Ta Bnara
[OKHa 6bITb yaaneHa ns éuorasa.

CaMbI NpocTon crnocob yaanuTb 3Ty Brary — oxflagutb 6moras. Korga 6moras oxna)kgaetca NpuMepHo
0o 10°C, cogep)KaHue Bnarv B HeM nagaeT npuMepHo o 1 npoueHTa. [Npu BbIMOTHEHMM 3TOrO nMpoLecca
YyacTo npennoyTeHMe OTOAETCH KOXYXOTPYOHbIM TeNMnIoO6MEeHHMKAM U3-3a HU3KOW MoTepu OaBlieHUs,
KOTOpYO OHWM co3gatoT. Mpu Mcnonb3oBaHMM 6Morasa 6mMoras TedeT no Tpybonpoeoay, a oxfakaatoLlas
Boda Te4yeT BOO/1b Kopnyca.
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TennoobMeHHMK NnapoBoro koHaeHcatopa TANPERA TGB

TennoobMeHHUKU KOHOEeHCaTOopa napa 06bIYHO MCMOJIb3YIOTCA OJ14 cnegyruwnx oByx uenemn:

-NMpownsBogcTBoO FOp'Fl'-leIZ BOObl 3a CHET SHePIrmm HacCblLLEeHHOIo U neperpeTtoro rnapa.
-KoHOeHcauma >XnMgKocTtem B naposoﬁ d>a3e non BakKyymMoM UK Npun HacbilWWeHUN XONIogHOM BOOOMN.

N3-3a orpaHMN4YeHHoOro NCnoib3oBaHUA MPOKMNagoK B MIacTUHYaTbiX TenioobMeHHMKax npum
npomsBoaOcTee ropqqeﬁl BOObl U3 TMapa rnpwu BbICOKOM TemMnepartype Uin gasineHun, B 3TUX MPOEKTaxX
LLIMPOKO UCMOJIb3YHOTCH KO)KyXOprGHbIe TennoobMeHHUKU. CaMbiM 601bLLUUM npenmMyLieCTBOM dABNAETCH
TO, YTO €ro MOXXHO NCIroJs1b30BaTb B TeHeHne OmMTes1ibHOIro BpeMeHm 6es O6CJ'Iy)-KVIBaHVIF|.

TennoobMeHHUMK naporeHepaTtopa TANPERA TGB

W] 1mrm

MaporeHepupylowme TenN006MeHHUKN MPOU3BOAAT Map U3 YUCTOM BOAbl C UCMOMb30BAaHMEM TaKMX
MCTOYHUKOB 3HEPIUU, KaK IMPda3HbIN Nap, ropadee Macso Unm ropdadad Boga. TakmMMm ob6pasoM rnosydaeTcs
UUCTbIN Nap, KOTOPbIN He BpedeH MNpPU KOHTaKTe C NULEBbIMU NPOAYKTaMu.

Mpw NnponsBoaCTBE YMCTOro Napa, TaK Kak NpousBefeHHbIM Nap B TeYeHUe BCEro npoLecca KOHTaKTupyeT
C HepXaBelLWMM MaTepmanom, B npouecce NponU3BoACcTBa He MPOUCXOAUT 3arpPsa3HeHMA.
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Tennoo6bMeHHMK BcacbiBaHUs pe3epByapa TANPERA TGB

3TN TUMbl TeNOO6MEHHUKOB, TaKXXe Ha3blBaeMble BCacCblBalOWMMKM HarpeBaTenis MM  pe3epByapos,
O6bIYHO UCMNOMb3YIOTCA O/19 HarpeBa XXMOKOCTU B pe3epByapax, KOTopble XPaHATCA U MOFyT CyLLLEeCTBOBaTb
B TBEPLAOW MNK nonyTBepaon ¢opme npu HU3KOM TeMnepaTtype.

MNMepeKaumBaTb XUAKOCTU C MOBbILLUEHHOW BA3KOCTbIO U MIIOTHOCTbIO MPU HU3KMUX TeMrepaTypax oyeHb
CNoXXHO. Bo m3BexkaHWe TakoM CUTyaLUM XMOKOCTb, BCAaCblBaeMylo U3 pesepByapa, Nepen HacoCHOWM
CTaHUMeN HarpeBaloT, yMeHbllas ee NiOTHOCTb U BA3KOCTb.

U-TpyO6HbIN TENSIOOOMEHHUK — TEMJIOOOMEHHUK C NPAMON TPYyO6KOM

™

KoxyxoTpybHble TennoobMeHHUKM TANPERA MoryT uMeTb U-o6pasHyio unum npamyto Tpyby B
3aBUCUMOCTMU OT Mpouecca MNpuUMeHeHus. Tun, matepuan, ToNWMHA CTEHKUM W MeTod 3epKallbHOro
coeAMHEHMa ucrosfb3yeMon Tpy6bl onpependaiTca MHXXeHepamMm TANPERA B  3aBucMMOCTM  OT
TeMMepaTypbl XXUOKOCTU, XKefaeMblX NoTepb OaBNeHUsa U TUMa XUAKOCTU. U-o6pasHble Ten1006MeHHUKN
OCOBEHHO MpennoYTUTEeNbHbl B MpoLeccax, Fae pasHUUa TeMnepaTyp BefiMka W BaXHa 4UCTOTa
TennoobMeHHMKa.

KoxyxoTpy6Hble TeNT006MEHHUKM UCMOMb3YIOTCA BO MHOIMMX CEKTOpaX, TaKMX Kak TEKCTUbHas, N1LLeBas,
XMMUYeckas, HepTexmMmyecKas, Mopckas, BO MHOMMX MPOEKTaX, TaKMUX KakK OX/akaeHue-Harpes Macna,
BOOAHOE OXNa)OeHWe-Harpes, oxNa)geHue Bo3fdyxa KOMMpeccopa M Ha MHOMMX MPOMbILLMIEHHbIX
ob6bekTax. KoyXyxoTpy6Hble TeMI006MEeHHUKN MOTFYT 6blTb U3rOTOBMEHbI U3 Medu, YrlepoamucTon ctanu,
Hep)KaBeloLen cTanm, TuTaHa M MHOMMX ApYyrMx MaTepuanos.
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Cucrtema MrHoBeHHOro napa

MrHoBeHHbI Nap o6pa3yeTcs 3a cYeT SHePrum KoHOeHcaTa, BO3BPaLLaeMoro nNpm BbICOKOM AaBNeHUU U
TeMnepaTtype B YCTaHOBKMW, UCMOMb3yoLmMe Nap, UM NoTepu AaBneHMnd Npm NoBepxXHOCTHOM NMpoayBKe B
napoBoM KoTre. O6pa3oBaBLUMNCA MITHOBEHHbIN Map BbiGpacbiBaeTcA U3 pe3epByapoB ANd KOHOeHcaTa,

OTKPbITbIX B aTMocdepy, UTO MPUBOAUT K MNOTEPAM 3HEpPrumn, Boabl U XMMUKATOB. DTU MOTEPU MOryT
gocturatb 3-20% OT KonnyecTsa NpounsBegeHHOro napa.

DTy NOTEPIO MOXKHO MPEeaoTBPaATUTb C MOMOLLBIO CUCTEM MIHOBEHHOIrO napa. Nony4vyeHHbIM MIHOBEHHbIN
Mnap MOXHO MCNO/b30BaTb 04 Oerasaunm B geaspaTopax, NogorpeBa nNuUTaTtesibHOWM BoAbl, Nogorpesa
KOHOEeHCaTa, oXna>xgeHmda C MomMoLlbto a6COp6LI,MOHHOFO oxnagumtend, npegBapumTesibHOroO nogorpeBa
BO34yXa UK ON49 BOCCTaHOB/TIeHUNA I'IOTpe6HOCTM B Nape nyteM Hagaoysa.
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Cucrema npoussoacrtba ropayen soabl TANPERA HEATBOX

-OH MPOM3BOAUT ropsaYyo BoAy HYXHOW TeMrnepaTypbl AN8 OTOM/EHUS U TEXHOMOMMYEeCKUX MpPoLLeCcCoB.
-OH yooBreTBopsieT NoTpebHOCTb B Boae ANS GbITOBbIX HY)XKO, UMM B TEXHOMOrMYeckom soge 6narogaps
6bICTPOMY U MTHOBEHHOMY OTKJTUKY.

-OH npepgHasHayeH pgnsa obecrneyeHUa TMOCTOAHHOM BOAOM TMOCTOSAHHOM TeMrnepaTtypbl Oda)Xe T[npu
nepeMeHHbIX Harpyskax.

+DTO roToBbl€ K YCTAaHOBKE MaKeTHble CUCTEMbl, CMOHTUPOBaHHbIE Ha nnachopMe.

-Ero nerko BBecCcTu B aKCMlyaTauuto, NOOKIIOUYMNB DNEKTPUYECTBO, BOOY U Nap
-[ns yctTaHOBKU Tpe6yeTc;| MeHblle MeCTa.

B 3aBUCUMOCTU OT BbIOGPaHHbIX BapMaHTOB aBTOMaTU3aLMM BO3MOXKEH yAalleHHbIN AOCTYMN U yrpaBrieHue.
-peanbHbIM AU3alH, NpeaoTBpallaloLWmMii obpasoBaHMe ocagka U 6akTepui.

MaHenb ynpaeneHus

CeHCOpPHbLIN 3KpaH MMeEeT NPOCTON B MCMNOMb30BaHUUN BU3yalibHbIA OUCMEN, HA KOTOPOM OTo6parkatoTca
BCE CUCTEMHbIE 3Ha4YEeHUS.

MnacTUHYaTbIN Ten1I006MeHHUK

3TO0 oAMH U3 31IEMEHTOB, rAapaHTUPYROLWNUX TMNPOeKTHble 3Ha4deHnd nNponsBoauUTEIbHOCTU CUCTEMDI.
CneumnanbHo pa3p360TaHHbIVI TennoobMeHHUK OTNIMNYaEeTCad BbICOKOM 3¢¢eKTVIBHOCTbIO N HUSKUMU

notepsMu gaeneHusd. MpocTtota o6CnyXMBaHMA Bnarogaps TOMY, YTO OH CbeMHbIN, EMKOCTb MOXET 6bITb
M3MeHeHa.

KoHTposb TeMnepaTtypbl
Ncnonb3yeTca aMeKTpUYEeCKUN UM MHeBMaTU4YeCcKUM npusBon. PekoMeHayeTca NponopLmoHanbHbIA
KOHTPOb. TOYHbIA KOHTPOb TEMMNEepaTypbl OCYLLECTBAAETCA C MOMOLLbIO faT4YMKOB TeMnepaTypbl PT 100.

N3MepeHUe pacxona

Mpu gononHUTENbHOM [O6aBNEHMM CUETYMKA Napa MOXHO YBMOETb MFHOBEHHOe U obLuee noTpebneHune
napa.

KoHTposnb KoHAeHcaTa
KoM6KMHaLmMa KOHOEHCAaTOOTBOAUMKA M KOHOEHCATHOro Hacoca Mo3BOoIFeT JIerko YOandaTb KOHOEeHCaT npu

No6bIX ycnoBumax aKcrijtyyatauumn.

34 IIpaso na enecenue usmeHnenull 60 8C10 MEXHUUECKYIO UHPOPMAYUIO COXPANACMCS




MPOMBILWNEHHAS nPoayKuuns WEITH

KoMnpeccopHaa cuctemMa pekynepauunm tenna TANPERA KOMBOX

Tanpen

Bo3gyluHble KOMMpPEeccopbl MCMOMb3YTCA ANA MNPOM3BOACTBA CXaTOro BO3Ayxa MPaKTUYeCKM Ha Bcex
MPOMbILWAEHHbIX NpeanpuaTUax. OXaTbll BO34yX 3aHMMaeT Ba)KHOe MecTO B MPOU3BOACTBE HA MPOMbILWIEHHbIX
ob6bekTax. XoTA BO3OYLIHbIE KOMMPECCOPbl BbIMOMHAIOT 3Ty BaXKHYIO GYHKUMIO, OHU  ABNAIOTCH OYeHb
He3bPEKTUBHBbIMM MalUMHAMM MO CPaBHEHMIO C NoTpebfieHMEM 3MEeKTPO3HEPIMU N BbIMOMHAEMON UMK paboToit. B
o6MeH Ha nonesHy paboTy, KOTOPY OHW BbIMOMHSAIOT, OHW Bbi6pPachiBalOT YacTb SHEPrnm, KOTOPY MoTpebnatoT, B
aTMocdepy B Buae oTpabotaHHoro Tenna. 3to oTpaboTaHHoe Tenso Bbi6pacbiBaeTca B aTMochepy MyTeM oxNaXKaeHus
CUCTEM CMa3KM MexaHUYyecKoro o6opyaoBaHms, MCNoMb3yeMoro Ae CXKaTua U MoBblleHWUd AaBneHUsa Bo3ayxa.

KoMnpeccopHaa cucteMa pekynepauum Tenna cepum TANPERA Kombox npegcTtaBngeTr coboM KOMMIIEKCHYO
cuUCTeMy, cneumanbHo pa3paboTaHHyo A9 UCNOMb30BaHMA dHepPrun Macna. B cucteMe pekynepaumm oTpaboTaHHOro
Ternsa KoMrpeccopa Macrno, Harpetoe B BUHTOBOM rpyrnmne, NMocTynaeT K 3-XoA40BOMY TEPMOCTaTUHYECKOMY KanaHy.
Ecnn TeMnepaTypa Bbille TeMrepaTypbl, YCTAHOBIEHHOMN ONA TEPMOCTAaTUYECKOro KriarmaHa, oHa HamnpasrgeTca B
nasgHblM NAACTUHYATBIA TENNOOBMEHHMK B CUCTEME peKynepauum oTpaboTaHHOro Tenna Komnpeccopa. Tenso oT
Macna rnepepaeTcs BoAe BO BTOPUYHOM KOHTYpPE C MOMOLLbIO MasgHOro TenoobMeHHWKa. C MOMOLLbIO 3TOro MeToaa
npuMepHo 90 NPOLEHTOB NOTPebnaeMomn 3NeKTPOIHEePrmm npeobpasyeTca B MNOME3HYIO SHEPrUtO, eCNU KOMMpeccop
paboTaeT c MoNHOM Harpyskon. TakMM obpasoM, oTpaboTaHHOe Tensao KoMrpeccopa MOXHO MCMOoMb30oBaTb A9
Npoun3BOACTBa ropsyen BoAbl AN9 Pa3fIUYHbIX Lenew, Kak npaBuso, Afid CUCTEM OTOMNEHUA UM Harpesa ropsyen
BOAbI 419 6bITOBbIX HYXX[,

Pexynepauusa
oTpa6oTaHHoOro
Tenna

MpocToTa
ucnonb3oBaHUA
M YCTaHOBKM

TANPERA
Coxpanevne KOMBOX

Heprum

MNMoBbilLLeHUe
npou3BOAUTE/IbHOCTHU
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MaporeHepaTop BOAONpPOBOAHOMN TPYy6bl

MpoMblLleHHble NpeanpuaTusd, Ucnonb3yowme nap, MOryT CHU3UTb OaBreHue Mnapa Aada pPasinydHbIX
MPEOU3BOACTBEHHbIX TOUeK. ITO obecneymBaeTca pedyKLUMOHHOW CTaHLMeN B MecTe NMpousBoacTBa napa.
Mapoeasa Typ6uHa, noebliwatowasa 3PPeKTUBHOCTb YCTaHOBOK, UCMOMb3YIOWMX pPefyKUUOHHbIe CTaHL MM
Ha nape, MOXeT MPoM3BoaANTb MakcMMyM 5000 KBT/J anekTpoaHepruu.

OnNTUMM3aLMa pacxofa WM 3HAYEeHUa [JaBfeHUda €aBAFeTCs KPUTUYECKUMM 3/1eMeHTOM B BblipaboTke
3MEeKTPO3HEPIrUN B cucTeMe. B 3aBUCUMOCTU OT M3MEHUMBOCTU 3TUX 3HAYEHUM 06beM MPOM3BOLCTBA
SMEKTPO3HEPTUN MOXKET YBETMUMBATLCH UM YMEHbLIATbCS. B oT/IMUMe OT NapoBbiX TYP6UH, 3TO CUCTEMA,
KoTopas MOXXeT paboTaTb C HacbIWEeHHbIM NapoM. CrivpasnbHble BUHTbl B CUCTEME BpallaloTca BMecTe C
JaB/leHMeM HacbllWeHHOro napa, NpuBoad B OeNCTBME reHepaTop NepeMeHHOro Toka U BblpabaTbiBad
SM1EeKTPO3HEPIUID. DTU CUCTEMbI NPEACTABAAT CO60M MPOAYKTbl HOBOIO MOKOMEHUS, KOTOPble MOBLICAT
3HeproadpPeKTUBHOCTbL NpeanpuUaTmMi.

OTcyTCcTBME MOTEPL NPU BBOAE B 3KCMN/1yaTaL MO BO BpeMs OCTaHOBKM/I'IyCKa

YT106bI npomsBeCcTn Mnap HY>XHOro gaBlieHnd, KflaCcCUYeCKMm I'IapOBOIZ KoTten Tuna skoc, KOTOprVI He
HaxoOunTCAd B SKCrlyaTayunmn, 0oJNKeH npopa60TaTb npuMepHO OAUNH 4ac, B 3aBUCMMOCTU OT ero MOLLHOCTW.
Mpwn I'IOTpe6J'IeHVIVI OOMNOSTHUTENbHOM Heprmm 0o Tex nop, NokKa Kotesl He OOCTUrHeT MOSTHOM MOLLHOCTMU,
6y,|:|,yT noTepsHbl Kak aHeprus, Tak 1 spema. OgHako Ans NpousBoAcTBa Napa HY>XKHOro gaBneHus napa ot
Hyna npuv Heb60/bLUIOM Konn4yecTse BOOblI, MCI'IOJ'Ib3yeMOVI B KaCKafgHOW cuUctemMe BogonpoBoaa, Tpe6yech
MaKCUMYM MATb MUHYT.

JelleBoe U NpocToe pesepBUpPOBaHME

MocKoMbKy 3TO MoAy/fbHaa CUCTEMA, COCTOALAs M3 GMOKOB MEHbLUeM MOLLHOCTU, HEeT Heo6XoaMMOCTH
B MOJIHOM pe3epBMPOBaHUN MOLLHOCTU. HanpuMep, ana o6bekTa, KoTopoMy TpebyeTtca 12 T/M napa, npu
pe3epBMUPOBaHNUMN B KOTENTIbHOM K/TaCCUYECKOM CUCTEMbl HEOBXOOMMO KyMMTb 2 KoTna no 12 T/M. OgHako
B KacKagHoOW cucTeme, KynmB 4 Moaynsa 13 3 T/M, Bbl MOXeTe YOOBNeTBOPUTb CBOU MOTpe6HOCTM B nape
M NoCTaBUTb 5-11 arperaTt pagoM € 3TUMK arperaTaMy B KayecTBe pe3epBa. ECnm Mbl Npogo/mKmMM ¢ Toro
e npuMepa; KackagHble cucTteMbl 5 X 3 T/4 MOryT 6bITb YCTaHOBMEHbl Ha MIOLWaAmn, MeHbluen nnowaau,
3aHMMaeMowm KoTiaMum 2 X 12 T/d. B 3ToM cnyyae Balum nepBoHayvasibHble BoXeHus 6yayT MeHbLue.
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MPOMBILWNEHHAS nPoayKuuns WEITH

NMpeunmyllecTBa

-95% 3 HEeKTUBHOCTb -OTCyTCTBUE B3PbIBOOMACHOM KOHCTPYKLUUMU

-KOTenbHble MeHbLUero pasMepa -CucTemMa NpenoTBpaLLeHUs KaBUTaLumM B NogatoLlemM Hacoce
-Hepoporag v npocTas BO3MOXHOCTb pe3epBMpPOBaHUA -YAo6Has v npocTas sKcnyataums

-fopa3pno 6onee 6bICTPOE pearMpoBaHne Ha NMUKOBble -Jlerkoe nsmeHeHwve naeneHNs nNapa

HarpysKm -lMpocToe u gelleBoe yBenmyeHue Npon3BoamUTENTbHOCTM Napa
-Huskume rnoTepu aHeprmm Npu 3anycke -Cucrtema KOHTPO/IA KOPPO3UOHHOIo CI'IOﬂ/I'IOTepI/I 3¢¢eKT|/|BHOCTM
-HyneBol puck B3pbiBa -BO3MOXXHOCTb COrMaLleHMs O NePUOaNYECKOM TEXHUYECKOM
-VIHTenneKkTyanbHas cMcTteMa ob6HapyXeHUs obcnyunBaHUm

HeucnpaBHoCTEM -HM3KMe aKcnnyaTaunmoHHble pacxoabl

.ABTOMaTu4ecKkas 6e3onacHas cuctema *9KOMIOTMYHOCTb, HN3Kag NOx n CO2

.OTCyTCTBME NOTepb NPU NPOAYBKe -CUHXPOHM3NPOBaAHHOE MPOMOPLMOHabHOE yNpaBneHne Bcei
-CyXOCTb M1 Ka4ecTBO Npou3BefAeHHOro napa cucremoun

.CoBpeMeHHasa cucTeMa aBToMaTU3aLmm -OnuMoHanbHaa cucteMa pekynepaumm napa MrHOBEHHOMO UCMapeHns
-OTCyTCTBME 06A3aTeNbCTB KI1aCcCUYECKoro geaspaTtopa -LLInpoknin AMHaMUYecKniA omManasoH

Heo6cny>kmBaeMas 6e30MacHas KOHCTPYKLMS -HM3KMe NepBoHaYasbHble KanuTafoBNOXKeHMUS

-MeHblaga koTenbHasa

Bnarogaps nMerLweMycs 060pyaoBaHMIO, MAaKeTHass CUCTEMA MMEET Te XKe XapaKTePUCTUKMU, YTO U HOpMa
KOTeNIbHOM Ha 72 yaca 6e3 NpUcMoTpa KOT/OB TUMa skoc.

CpaBHMBaA KacKagHyl CUCTeMy BOAAHOro reHepatopa C KNaccuueckon KoTenbHoM Tuna skoc, 6bino
6bl 60Mee TOYHbIM, ecnn Gbl KOT/bl, KOTOpPble Bbl MiaHUpyeTe KyMnuTb, COOTBETCTBOBaNM TpeboBaHUAM

72-4yacoBoW HOPMbI 6e3 NnpucMoTpa. MNpu aKcANyaTauMy KackagHoM CUCTEMbI HET HEO6XOOMMOCTU UMETb
MOCTOAHHOIO orepaTopa KoTna.

Brnarogaps oco60i KOHCTPYKLMM CUCTEMbI OTCYTCTBYET PUCK B3PbiBa MO CPaABHEHUIO C KNAaCCUUYECKUMMU
KOTe/IbHbIMU, O KOTOPbIX YacTO FOBOPAT B HOBOCTSIX O B3pbiBaxX. COrMlacHO MNOCTaHOBMEHMIO, MapoBble KOT/bI
Henb39a ycTaHaBNMBaTb NoA 34aHueM. C Apyro CTOPOHbI, MaporeHepaTopbl MOryT 6biTb pa3MeLleHbl NMoA
30aHMeEM C NpPenMyLLLeCTBOM Manoro o6beMa Bofbl (ecniv o6beM Boabl X paboudee aaBneHume < 10).

3TO MopayrbHas BepCcUa KOHCTPYKUUKM BOOOTPYGHOro KoTna, KoTopas O6bldHO WCMOosb3yeTcd Ha
3MEeKTPOCTaHLUMAX, KOTOpblie MpearnoyYnTaloT He PUCKOBaATb, M Ha YCTAaHOBKaX, MPOM3BOAALLMX Map nopg
BbICOKMM pJaBrieHMeM. TakMM obpa3oM, BbipabaTbiBaeTcd nap, He PUCKys, He 6eCroKoACb O COCTOSHUMU
BalLlero NapoBoro KOT/a, 0 HE6PEeXXHOCTUN oMnepaTopa KOoT/1a 1 O TOM, He B3OPBEeTCH /1M Ball KoTe/l.
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TP MPOMBILINEHHAS MPOAYKLMS

MapoBaa Typ6uHa

MpoMblWneHHble NMpeanpuUaTUd, UCMNOoMb3yloLwmMe nap, MOryT CHU3UTb AaBfneHue napa Aang pasmnyHbIX
MPOU3BOACTBEHHbIX TOYEK. DTO ob6ecneymBaeTca peayKLMOHHOM CTaHUMEN B MecTe NMpoM3BOACTBa Napa.
MapoBaga Typ6uHa, nosBbiwatowasad 3dPeKTUBHOCTb YCTaHOBOK, MCMOMb3YOLNUX peayKLMOHHbIe CTaHLUUM
Ha nape, MOXXET Npom3BoanTb MakcMyM 5000 KBTY anekTpoaHepruun.

OnNTUMM3aLUA pacxofa WM 3HAYEHUA [JaBfeHUd €aBfgeTcd KPUTUYECKMM 3/1eMeHTOM B BblipaboTke
3M1eKTPO3HEPIMM B cUCTEME. B 3aBUCUMOCTU OT U3MEHUYMBOCTU ITUX 3HAYEHUN O6beM MPOM3BOACTBA
SMEKTPO3HEPIMM MOXKET YBETMUMBATBLCH UMM YMEHbLUATbCS. B oTnmMume oT napoBbiX TYPOUH, 3TO CUCTEMA,
KOTOopas MOeT paboTaTb C HacCbIWEHHbIM NMapoM. CnMpanbHble BUHTbI B CUCTEME BpaLLakoTCca BMecTe C
JaBNneHMeM HacbIWEeHHOro napa, NpuBoasa B OeNCTBME reHepaTop MepeMeHHOro Toka M BblpabaTbiBagd
3MEeKTPO3HEPrunto. 3TN CUCTEMbI MPeacTaBnsloT coboM MPOoayKTbl HOBOMO MOKOSIEHUs, KOTOpble MOBbICAT
SHeproadpPeKTUBHOCTb NpegnpuUaTmin.
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7
20-500 kBT ogHoOCTyrneH4aTble I\

100-1000 kBT ogHOCTyMeH4YaTble NN MHOFOCTYNeH4aTble

1000-5500 KBT MHOrocTyrneH4aTble )
) o

OwnanasoH MowHocTm 20-1000 kBT
MakcuManbHoe gaBneHue Ha Bxoge 32 6ap (136.) 360°C
MuHMUManbHoe gaBneHue Ha Bbixoge 1 6ap (136.)

K'Y P

[ 4 L 54

OunanasoH MowHocTm oT 1000 go 5500 kBT
MakcuManbHoe gaBreHue Ha Bxoge 65 6ap (136.) 500°C
MuHMManbHoe gaBneHne Ha Bbixoge 16ap (136.)
MoBblLeHME NPOMN3BOAMTENBHOCTM MNPU MNOCiefoBaTeIbHOM COeAUHEHUU
Hu3KmMe 3aTpaTbl Ha TEXHUYECKoe O6CNy)KMBaHUe
Bbicokasa adpdeKTUBHOCTb
PerynupoBaHue pacxoga v paBneHua napa
Bblcokasa cucTeMa KOHTPOS 1 ynpaBrieHUsa KoapPULMEHTOM MOLLIHOCTU

OpHocTtyneHyaTas ot 20 go 500 kBT \
[OBa unu Tpy BapuaHTa nogaym napa c NnpornopumoHanbHbiM yNpaBneHUeMm
npu NepeMeHHbIX pacxogax napa

> o

_/

PRV

KOJIJTIEKTOP BbICOKOI'O
OABJIEHUSA

KOJIJTIEKTOP HU3KOIo
OABJIEHNA

NMAPOBA{A TYPBEUHA

BOOSAHOM TPYBHbIN
NMAPOrEHEPATOP
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23-neTHUM onbIT pa6boTbl B oTpacnu
C BbICOKOM CTeNneHblo YAOBNEeTBOPEHHOCTU K/IMeHTOB!

Lienb TANPERA coctout B TOM, UTO6GbI NPOAOKaTh COBEPLUEHCTBOBATLCA 1 ObITb NyylINMU,
BHeApATb U peanv3oBbiBaTb HallM pelleHUA Ha HOBble PbIHKW W CEKTopa, HEM3MEHHO
oTAaBasA NPUOPUTET YAOBNETBOPEHHOCTU HALLUX KIIMEHTOB.

TANPERA A.S.

info@tanpera.com.tr
www.tanpera.com.tr

Seyhli Mah. Ankara Cad.
No:380/C Pendik-istanbul / TURKEY

+90 (216) 48211 88

TANPERA GmbH

&

¢
Q

info@tanpera.de
www.tanpera.de

Ludwig-Lange-Stra3e 9
67547 Worms / GERMANY

+49 176 21359745

@tanperatek



