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NASHbI 5
MIACTUHUATbINA TEMNTOOBMEHHUK

MAKCUMAJIbHAA SHEPTO3®®EKTUBHOCTD NPU BbICOKOM AABJIEHUM




UTo TakKoe nasiHbI nacTUHYaTbin

Ten1oobMeHHUK?

310 TKMN  TennoobMeHHWKa, KOTOpbI  OBbIUHO
KOMMaKTEH U 00eCneurBaEeT BLICOKYIO TENSOBYIO
20OEKTUBHOCTb.

OH npou3BoOMTCA NYTEM COEdVHeHMsa psna
METanIMUYECKIMX NNIacTuH NpX BbICOKOKW TemMnepartype
C MCNONb30BaHMeM creluarnbHoro npunos. Mpouecc
NnankiA co3naeT repMeTuuHoe CcoeduHeHWe Mexay
nnactiHamin K, Takkum obpasom, obecneunsaet
TENNo0BMEHHKKY LIENOCTHYIO U MPOYHYIO CTRYKTYPY.

MasHble TENNOOBMEHHUMKM COCTOAT M3 MNACTWH,
OBbIMHO M3roTOBNEHHBIX 3 KOPPO3MOHHO-CTOMKIMX
MaTepranos, Takkx Kak Hepxaselollas cTanb. Yakuve
KaHanbl MexOy aTWMK MnacThHaMK co3maloT NyTu
NS ropsAuMX W XONMOOHLIX XuakocTe. Mo Mepe Toro,
Kak XWUOKOCTW OBKXYTCA MO 3TMM KaHanam, OHM
nepeQaioT Ternsio Opyr Opyry Yepes nnacThHbl. Takas
CTPYKTypa obecrneumBaeT BbICOKYIO 3d$eKTVBHOCTb
Tennonepenaus W, Kak NpaBuio, OEeMOHCTPUpYeT
BbICOKYIO MPOV3BOOMTENBbHOCTL AaXe NP BLICOKOM
OaBIeHUM U TemMnepaTtype.

OxanHEOKBTHeprMeC TUKM

MnactuHa: TlagHble nMacTMHYaTHiEe  TennoOOMEHHMKMN
WMMEIOT KOHCTRYKUMIO, B KOTOpOIFI TOHKWE MeTannmyveckme
NNacTkHbl CKpenneHbl BMecCTe. 3T nNNnacTWHel OBbIYHO
n3roTasnmealoTCHA n3 mMaTtepmanoe C BbICOKOM
TENNONPOBOOHOCTEID, TAKWMX Kak HepXaBeloWadA CTanb.

Maiika: MnacTuHb COEOMHAIOTCA MeXOy COBOM C NOMOLLbLIO
crneynansHoro npouecca Namky no kpaam. 3Ta navka
cosfaeT YMnsoTHeHUe Mexay nnacTuHamu, HeobxoOoumoe
ons obecneyeHns BLICOKO3GGEKTMBHOW Tennonepenaum.

Kananbl xuakocTtu: Hebonbluve kaHansl, 0bpasoBaHHble
MEXOy NnacTWHaMK, MO3BOMSIOT  NPOXOOUTb  OBYM
Pa3NUUHBIM XMOKOCTAM. 3TW XMOKOCTW pacnosfaraioTcs
6nm3Ko Opyr K Opyry Yepes NNacTWHbl, HO HE CMELLVMBAIOTCS.
Takum oBpaszom, TemnepaTtypa OOHOM XUOKOCTU BAWSET Ha
TemMneparypy Opyro.

3¢dekTrBHOCTE: MNagHble NIacTUHYATHIE TENMNOOBMEHHUKIN
obecneunBaloT  KOMMaKTHYI0O W BblCOKO3hGEKTUBHYIO
nepenadyy Ttenna. Takad 9¢dEeKTUBHOCTL [OCTUraeTcs
Bnaronaps Gosblior NIowann NoBepXHOCTK MNacTWH K
npoueccy nanku.

Cdepbl npUMeHeHUs: 3TW TUMNbI TENTO0BMEHHNKOB 0BbIUHO
MCMONbAYIOTCH B CUCTEMax OTOMMEHUS, OXNaXOeHWs,
ropsuyero sogocHabxenua 1 cuctemax HVAC. OHM Takxe
UacTo BCTPEYalOTCA B MULLEBOW, XUMWYECKOW W
3HEPreTUYecKom OTpacnsXx.

MagHble  nnacThHYatble  TennoOBMEHHWKW  OKOHOMST
aHepruio Bnaromapa CBOEM KOMMAKTHOW KOHCTRYKLUMK W
BbICOKOW 3pPEKTUBHOCTM 1 NpennarailoT pelleHne Onsg
Tennonepenayun B pasnuHbIX NMPOMBILLNEHHBIX
NPUMEHEHUAX.

NMpeumyuiecrtea

Bbicokas adpdpeKTUBHOCTL Tennonepenayuun
MasHble nnacTuHyaTbie TENN00BMEHHWKI
obecneunBaloT BLICOKYID 2QPEKTMBHOCTL 3a CueT
fonblwon  nnowamy  NOBEPXHOCTW  NAacTuH U
adpekTUBHOM TENONepenaun. 3To MakCUMN3UpyeT
Tennonepenadqy Mexay OByms XUOKOCTAMIA.

KoMnakTHbIn On3aiiH

3TM  TennoobMeHHMKK  UMEeloT HeﬁOJ'IbLIJYIO 4
KOMNaKTHYIO KOHCTPYKLUWMIO, UTO 3KOHOMKMT MECTO.
OHK NpennaraioT noeanbHoe pelleHe B CTECHEHHDBIX
WMNK OrpaHYeHHBIX NPOCTDAaHCTEAX.

IJKOHOMUSA HEPrUumn

Bnaronaps ceoei BblCOKON 3¢OEKTUBHOCTU OHM
MOTYT CHHU3UTL NOTPeBNEHVE SHEPrUW. 3TO CHUXaET
Kak 3aTparbl, Tak 1 BOSOEMCTBMUE Ha OKPYXaIoLL Y0
cpeny.

MNpocTas ycTaHoeka u cbopka

MOCKOMBKY ~ OHW  W3rOTOBNEHbl U3 MPOYHbIX
MaTepmnanos, TaKMX Kak HepXaselollas cTarnb, OHW
MOTYT BbiOEPXMBATL BLICOKOE [aBneHue. 3To
obecneuvBaeT 6e3zonacHoe UCMOMbL30BaHME B
pPasNUUHBIX MPOMBILLNEHHBIX MPUMEHEHUSX.

Bbicokasa YCTOﬁ'-lHBOCTb K OaBneHuo

[Nockonbky OHW N3roTosneHbl M3 NPOYHBIX
MaTepmanoB, TakKMxX Kak HepxXxaeelolwaA CTalb, OHWU
MOryT BbIOEPXWBATL BLICOKOE [OaBneHue. 3To
obecneuvBaer 0OezonacHoe WCMONb30BaHWe B
PaznUHBX NDOMBILLNEHHBIX NDUMEHEHMAX.

MbkocTb

MagHble nnacTUHUaThle TenNOOBMEHHWKW  MOryT
M3roTaBNMBaTLCA  PasfWuUHbIX  PasMepoB U
MOLLIHOCTeR, UTO NO3BONSET ananTUPOBaTb WX K
PasNUYHbIM YCNOBUAM NPUMEHEHS.

Huakas noTepsa BoObl U repMeTUYHOCTb

Mpouecc narky CBOOMUT K MUHUMYMY npobnemsl ¢
repmeTuaaument, YTo CHUXaeT MoTepy XWOKOCTA K
notepio aGPeKTUBHOCTI.

MoaxoauT ans 6onblUMX NEpenanos TeMnepaTyp
37111 TenNoobMeHHMK I 0becneunBaloT SGHEKTUBHYIO
nepegady Tenna, HecMmoTpa Ha Bonbluylo pasHuuy
Temnepartyp, UTo AenaeT KOHTPOb 1 perynmpoBaHme
Temnepatypbl bonee adpdeKTUBHBIM.



Coepbl npUMeHeHuns

MasHble NnacTyHYaTbie TErnmOOBMEHHVKK WMEIOT LUMPOKMWIA CNekTp
MPVMEHEHUA U WCMNOMb3YIOTCA B PasfiMuHbIX  OTpacsisax
MPOMBILLNIEHHOCTU, 0COBeHHO Tam, rie TpebyeTcs Nependadya Tenna v
KOHTPOJb TEMMNEepaTypbl. BOT HekoTopkle pacnpocTpaHeHHble 0bnacTm
MPUMEHEHUS:
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3Heprus u Npou3BoOCTBO
3NeKTPO3HEPrUn

OH MCNONb3YETCHA Ha 3MEKTPOCTaHLUAX,
ocobeHHO B Npoleccax Harpeea ropsuen
BOMbI M Napa, a Takxe ansa nepenaqyn
BblpabaTtbiBaemMoro tenna.

MuuieBas NPOMBILLNIEHHOCTb U

NPOM3BOACTEO HAMMUTKOB

B npoueccax nacTepmaaln NpoayKToB NMTaHus
11 HANMTKOB OH oBecneunBaeT OoBeneHne
NPOOYKTOB 00 OnpeneneHHon TeMneparyphl, a
Tak>Xe KOHTPOJIb 1 peryvpoBaHmie
TemMneparypbl B MpoLiecce NPov3BoacTsa.

HVAC cucrtemsbl

Cuctembl ropsuero BogocHabxeHus:
MCMOSb3YIOTCH MK Harpeea m
perynmpoBaHusa ropsayuein Bogbl B
cCUCTeMax LLeHTPanbHOro OTOMSIeHUS.

Xumunueckas U HepTexmmMmuueckas
MPOMbILLNIEHHOCTb

ObecneunBaeT TENNONeEpenavy B peakTopax ang
yNpaBneHna XUMUUECKMU PeakLIMamMI.
VMcnonbayioTca B KauecTBe TenioobMeHHMKOB,
YCTOWUMBBIX K BbICOKMM TEMMepaTypam K
OaBfEeHUIO B XMMWUUECKUX NpoLieccax.
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TexHonorum 1 SNeKTPOHUKA
Wcnonbayetcs ang oxnaxneHna cepeepoB
1 Opyroro obopynoBaHna B LIeHTpax
obpaboTku OaHHbIX. Mcnonbayetca ang
OXJ1aXOEHUS 3NEKTPOHHBIX

YCTPOWCTB U CUCTEM.

CTpouTenbCTBO U yNpaBneHne 3n0aHuaMn
WcnonbayeTtcs B cUCTEMaxX ropaYero
BOOOCHabXeHUsI BHYTPW 30aHus 18 obecneyeHns
SHeproaddekTUBHOCTW. MNonaepXmBaeT dyHKLMA
OxNaxOeHWsl 1 Harpeea B cucTeMax
KOHOWLWMOHUPOBaHWUS BO3YXa.

ABTOMOBUIbHAA NPOMBILLIEHHOCTb
Mcnonbayetca Ons OXNIaxXOeHns Buratenen
TPaHCMNOPTHBIX CPEACTB, KOHTPONMPYET
TemMneparypy Osurartens. B cuctemax
KOHOWLMOHNPOBaHWSA BO3OYyXa BHYTpU
TPaHCMNOPTHOro CpeacTBa perynupyet
TemMnepartypy Bo3Oyxa B CasioHe.
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O6o3HaueHue npoayKTa u
NOSAACHEHUS

TennoobmeHHMKI cepun TBR MoryT BbiTh
CMPOEKTUPOBaHbI U U3rOTOBMEHBI C Pa3IMUHBIMIA
TUNaMU KaHarnos.

H Tun Kanana

Yrnbl KaHanos B NnacTuHax Tuna H wupokme. Takaa
CTPYKTYpa KaHanoB, KoTopasa NpeanoyTuTensHa ons
coanaHus TypbyIeHTHOro NOTOKA, MakCUMU3UPYET
Tennonepenadvy. Notepa oasrneHns B NNacTUHUATLIX
TennoobmeHHVKax Tuna H Boillie, Yem B reoMeTpuax
nnactuH Tmna L u M.

PenpeaeHTaTUBHbIe N306pa>keHnsi pycroBbIX CTPYKTYP;

L Tun Kananal

KaHanbl nnactuH Tuna L umeroT Bonee yakuii yron
KaHana B OT/IMUME OT YINOB KaHana tuna H. 91w
KaHanbl N1acTUH NPeanoYTUTENbHLI B NPUNOXEHNSX,
roe yumtblBaloTcs notepy OasfeHus. [locKonbKky
Y3KWE YITbl KaHana yMeHbLUIaoT NOTEPU OaBIEHUSA U
TypOyNeHTHOCTL B MNOTOKE, Temnjonepenada Ha
MOBEPXHOCTU  TEMNSIOOOMEHHMKA HUXE, UeM Y
reoMeTPUM NNacTUHbI Tyna H.

M Type Channel TBR-028 - 50 -4.5-HQ-D

KonuuecTteo KoH OB
31O KOMBUHALIMS LUMPOKOYTOSTBHBIX W Y3KOYrONbHbIX [ (D= nRoRHON KOH?{,E}
KaHanoB TuMna H u L. 3toT TMn KaHana obbluHO PacnonoxeHue nnactuH

(Q=Pacnpenenutens)

npeanodvTuTened, Korga Ternonepenada Mexaoy PacueTHoe nasnenie (MMa)

TENIOM U XWMOKOCTBID HaMHOrO Bbille C OfOHOW
CTOPOHbI, Yem ¢ Opyron. CooTHOLWeHWe Mexny
Tennonepenayei 1 Nnotepen OaBrfeHus SABNFETCA Koa monenu

(Mnowane Tennonapenasqi Ha niacTHy 11000}

onTMaribHbIM. MasHbiin TennoobmeHHWK Tanpera

KonwuecTeo NnacTiiH




PucyHok 1.

HanpaeneHue
noToka
nponykrta & T = : 3 -
Py BHBIA OpPU30HTA : HTANBHO A M3orHy ThiA 3ornyTelia
WUcnaputens Wenaputens X Wcnaputens X WUcnaputens X Wcnaputens X
OBparHsl KoHpeHcatop Konpercarop ¢ Konpencatop ¥ Korpencatop 3¢ Konpercatop ¥
A NOTOK
Kynep v Kynep V4 Kynep 4 Kynep V4 Kynep v

Kon nponykTa Tanpera TBR-012 | TBR-014 | TBR-018 | TBR-022 | TBR-028 | TBR-030 | TBR-052 | TBR-095 | TBR-115 | TBR-136 | TBR-210
XonononpoWaBoOMTENBHOCTR/ Tennoeas
AP B 10-60 30-200 60-200 60-200 150-450
Mnowank Tennonepenadi ("2}x0012  (n-2)x00M (%0018 (n-2}x0022 (n-2)x0026 (n2)x0023 (1-2)x 0080 (n-2Jx0085 (N2)x0007 (n-2)x0082 [n-2)x 0021 Wcnaputens Vicnaputens « Vicnapurens Wenaputens X Wenaputens X
PacueTHas Temnepatypa 106/+200  -196/+200  -196/+200  -196/4200  -196/+200  -196/+200  196/+200  -196/+200  -196/+200  -196/+200  -196/+200 [wnaroHaneHbIA KoHOeHCaTop o KoHneHcaTop KoHneHcarop ¥ KoHnercatop % KoHnetcartop ¥

MNOTOK
CranpapTHan
KOHCTPYKUMS/VICTIEITATENbHO NABNEHAS 1015 30/45 30445 30/45 30/45 30/45 30/45 3045 30045 30145 30/45 KireD v Korep v Korep v Koinen J Kyrep .,
E‘g‘;ﬁga" KOHCTRYKLWs/ MCnbaTensHoe 30/45 45/85 45/85 45/85 45/65 45/65 45/65 45/65 45/65 45/65 45/85

- - - E - a [ a [ - a 5
RecpERe Rl *TaKxe PEKOMEHOYETCA UCNOMNL30BaTL BUGPOracuTen Ui Opyrvie nornolaiollme YCTPoNCTBa.
[BoAHOM KOHTYR - - - - : - = : D = D
LaBnoH NAacTUHHETOro KaHana H HLM H HLM B H HLM Lz H H H PucyHok 2:
Make. KONWUECTEO NaCTUH 50 80 &0 60 150 150 150 2850 200 200 250
Buicota x WupuHa (cHapy:ku) 192473 205x42 230x89 318x75 ESiPnl 325x05 527111 17190 400x250  490x250 739x322
BricoTa x LLnpuHa (LeHTpE coanmHeHii) 15440 T2x42 182x43 278x42 250%50 260139 486x50 51592 515x92 3914 250
[}
MyCTOi BEC (N=KOMMUECTED NNACTIH) 06+0044n 0365+005n 11O0BSN  044+076n 1240130 1+0,08n 148023n  EB4+04n 6540380  B5+038n 18+08n
[}
Makec. pasmep CEapHOro CoenuHEHNs S e 8" 78" 13/8" 18" 13/8" 218 21/8" 25/8° 3
Makc. pasmep pesbboBOro COBOMHEHNA 34 304" 34" a4 11447 1 1 Fa g 3 31/8" Klemp
a. MalkK WhMnek b. KpoHWTerH 13 c. MNonepeuHoe d. HazemHan onopa

CTaHOapTHLIA MATEPWAN NNACTHHE! AISIZIEL AlSI31EL AISIZIEL AlSIZIEL AISIZIEL AISIZIBL AlSI3iEL AISI3IEL AlSI31EL AISIZIEL AISI3BL NWCTOBOMO MeTanna coeavHeHre 1

BonTel



YcTtaHoBKAa

MoHTax nnactuHUaToro TennoobMeHHWKa OOSmKeH
BbIMOSHATECA  OCTOPOXHO, uToBbl  0becneuntb
adbekTUBHYIO 1 BeaonacHylo paboTty yCTponcTBa.
MNpouecc MOHTaXa MOXET BapbWPOBatbCa B
3aBUCUMOCTW OT KOHCTPYKLIUX YCTPOWCTBA, obnacTu
NPUMEHEHKS W TpeboBaHWi K cucTeme. Huxe
npvBedeHbl Warkh no MOHTaxy MnacTUMHYaToro
TEMNIO0OMEHHMKA B LIENOM:

1.NMooroTtoBKa

MooroTtoBKka MecTta ycTaHOBKW: Yb6eoutech, uto
MecTo, rge Byner ycTaHoBMeH TennoobMEHHMK,
UMCTOE, pPOBHOE U MMEEeT  OOCTaTOUHYIO
BEeHTUNAUMIO. Bbibepute  MecTo  yCTaHOBKW,
noaxodsilee Ons pasmepa TennoobMeHHMKa.

2. MNpoeepka TennoobMeHHUKA

MpoBepka TennoobMeHHUKa: [lepen yCTaHOBKOWN
npoBepLTe pusmMueckoe COCTOSHUE
TennoobMeHHWka.  [poBepbTe  Ha  Hanuuue
MOBPEXOEHWI NN OTCYTCTBYIOLLX OeTanen.

OKcnepTM3a  TEXHWUYECKOW  OOKYMeHTauuu:
O3HaKOMbBTECH C PYKOBOLCTBOM MO YCTAHOBKE U
TEXHUUECKO OOKYMEHTaLMei, NpenocTaBNeHHOoN
Npon3BoaMTENEM. ITU OOKYMEHThI FapaHTUPYIOT,
UTO ycTaHoBKa GyOeT BhiNosiHeHa NPaBuUsIbHO.

3. MoaroToBKa TOUEK NOOKMIOUYEHUSA

®naHubl M coeauHUTenu: NoaroToBsTe GnaHLbl 1
GUTKMHIK, nNoaxooslme ONa Touek coeduHeHUs
TennoobMeHHWKa. NpoBepbTe ¢naHubl, BUHTLI K
GUTKHIIA.

YnnoTHUTenbHble Martepuanbl: [oOroToBbTe
HeobxoduMMble  YNIOTHUTESbHBIE — MaTepuarns
(Hanpumep, nNpoknagky UM - pesuHy) W
pa3MecCTUTE X Haanexallm 06pasom.

4. MNpouecc c6opkn

PaameleHne TennoobmeHHuka: OCTOPOXHO
MOMECTUTE TEMNOOBMEHHUK B MOHTaXHYIO 30HY.
Y6enoutecb, uto TEMI0OBMEHHWK HaxoOMTCca B
NpaBUIEHOM MONOXeHUA " MOSHOCTBIO
YCTaHOBJEH Ha MOHTaXHOM NMOBEPXHOCTWA.

BbinonHeHne coeauHeHW: BoinonHuTe BXoOHbIe
1 BbIXOOHbIE COEdWMHEHWa  TennoobmeHHMKa.
AKKypaTHO pasMecTiTe U 3aTaHUTe TOUKM
coenuHeHnd, ¢naHubl U BWHTEL Yb6eOuTtecb, uto
COEOUHEHWS NMPaBUSbHbIE U FEPMETUUHBIE.

MpoBepka repMeTUYHOCTK: [pU 3aTArMBaHAN
coeauHeHnin ybemuTech, UTO YMNOTHUTENbHbIE
MaTepuarbl YCTaHOBIEHbI NMPaBUIBHO W HET pUcKa
YTEUKM.

5.Co3naHue cCUCTeMHbIX NOOKI0YEHUA
MooknoueHue TennoHocUTenen:

BbinonHUTE  COOTBETCTBYIOWME  MOOK/IIOUEHWS
TennoHocUTenemn K Bxony 7] BbIxony
TennoobmMeHHuka. YbeauTtech, UTo TEMJIOHOCUTENN
TEeKyT B NPaBWUIbHOM HanpaBneHum.

MonknmoyeHne HAacOCOB U KnanaHoB: [NoakiounTe
HacocCbl 1 KnanaHbl B CUCTEME B COOTBETCTBUM C
TennoobMeHHUKoM. 3To obecneurBaeT NNaBHbBIA K
3O DEKTBHBIA NPOXOM XWUOKOCTEN.

6. CucTeMHble TeCTbl U NPOBEPKU

MNMpoeepka repMeTUUHOCTM: [POBEPLTE CUCTEMY
NPy HU3KOM OaBfEeHUM W MPOBEPbLTE Ha Hamuuve
yTeuek. Ecnn obHapyxeHa kakasa-nmbo yTeuka,
NnepenpoBepsLTE coedVHeHWsI 7 npw
HeobxoOUMOCTK 3aTAHUTE.

WcneiTaHe noa paeneHuem: lcnbitamte
CUCTEMY B COOTBETCTBUU C pabourmM OaBneHNEM.
ByOobTe OCTOPOXHBI BO Bpemsl WUCMbITaHWA non
OaBJfIEHVEM W HEMELUIEHHO MPUMKTE Mepbl Npu
OBHapyXeHUM KaKUX-NMBO  OTKIIOHEHWA UK
yTEUEK.

7. OKoHuUaTenbHbIe NPOBEPKU M 3anycK
OkoHuaTenbHble NpoBepKu: MNepenpoBepbTe BCe
COenVHeHNs, YNIIOTHEHMSA " cbopky
TennoobMeHHuka. Ybenutech, UTo BCe COeanHeHns
HaOeXHbl W NpaBUITbHbI.

3anyck cuctemMbl: OCTOPOXHO 3KCnyaTtupynTe
cucTeMy W cneaute 3a paboTon TennoobMeHHUKa.
[Mpy  BO3HUKHOBEHWW  Kakux-nvbo  npobnem
HeMeIeHHO MPUMNTE Mepbl.

8. TexHuueckoe obcny>xnBaHne U MOHUTOPUHI
PerynsapHoe o6cnyxueanue: Cneaunte a3a pabotoi
TennoobMeHHMKa 1 NpoBOOWTE  perynapHoe
obcnyxueaHune. NpoBepbTe UNCTOTY MMAcTUH U
obLee cocToAHME CUCTEMBI.

YcTpaHeHue HenmonamoK: ecinii Bbl OBHapyxuTe
Kakue-nMbo npobnemMbl ¢ MPOW3BOOMUTENBHOCTHIO
VN YTEUKI, BHECUTE HEOBXOOMMbIE UCTPaBIEHNS.

lMpolecc YCTaHOBKM MOXeT pasnuuatbcs B
33BMCUMOCT OT TEXHWUUECKWX XapakTEepUCTUK W
0bnacti MpUMEHEHUA KaxOoro MracTUHYaToro
TENNOOBMEHHVKE, NOSTOMY BaxXHO CcnenoBaTb
KOHKPETHbIM ~ MHCTPYKUWAM MO YCTaHOBKE,
NpenocTaBNeHHbIM NPOU3BOONTENEM.
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Obwas nHpopmauus: lNasHole TenIoodbMeHHUKM Moaenin TBR-012 oBbeIuHO cnonba3yioTea
B XONOAMIbHBIX YCTaHOBKaX B KaUeCTBe UCNapUTenen/KoOHOEHCaTOPOB, 9KOHOMan3epos.,
TENSIOBbIX HACOCOB 11 BO MHOTMX MPOMBILLIEHHBIX NPYMEHEHUSIX.

MpoMbILWIEHHOCTb

HVAC, Tennoesow Hacoc, Umunnep,
MacnaHbli oxnaguTenb,
Mpouecc oxnaxneHust, OTonseHme

MpunoxeHue

Vicnaputens/koHOeHcaTop, [NapooxnaauTerns,
[ooxnagutenb, SKOHOMan3ep, pedBapuTeSTbHbLIN
oxnagutens/lNpenBapUTenbHLIM NOOOrpeEBaTENb

®opmyna TBR-012
n#aocmrﬁﬂu A (mm] Macca
n 9+23n  0,4+0,04n

MapaMeTpbl KOHCTPYKLUMN

[pomkocTb F2,F3 Cropona / F1,F4 Ctopona Tennggg;gmﬂz (m2)
0,018x1/2n / 0,018x1/2 (n-2) (n-2) 0,012

PacueTHoe naBneHve
VcnblTatenbHoe OaBneHne
PacueTHaa TeMneparypa
Makc. OnameTp coeanHeHns
Tuvn coeanHeHus

Tun nnacTUHbl

TennoBas Harpyska

MaKkcumMaribHOE KOSIMYECTBO MN1acTUH

10/30 Bar

15/45 Bar

-196/200

3/4”

Pe3bboBoe, dpraHueBoe, cBapHOE
H

0,5-4 kW

50

TBR 014

‘R.;
>T @ =

311
250

F3

e 8

Obwasa nHpopmayus: lNasHole TenoobmeHHKM moaeniv TBR-014 0BbluHO CrnonbayoTcs
B XONOOWMSTbHBIX YCTaHOBKaAX B KAUECTBE VCNapUTenein/KOHOEeHCaTOPOB, 9KOHOMa3EePO0B,
TEMJIOBbIX HACOCOB M BO MHOMMX MPOMBILLSIEHHBIX MPUMEHEHWNSIX.

MpoMbIlWEeHHOCTb

HVAC, Tennosow Hacoc, Ynnnep,
MacnaHbIn ox1aguTenb,
[Mpouecc oxnaxoeHus, OTonneHme

®opmyna TBR-014

MpunoxeHue

Wcnaputenb/koHaeHcaTop, [NapooxnaguTterns,
[ooxnaguTenb, 3KoHOMan3ep, pedBapUTesbHbIN
oxnaoutens/lNpensaputensHbIA Nogorpesartesib

. ﬂaocﬁ"rﬁﬂbl A (mm) Macca  TpomkocTs F2,F3 Cropoa / F1,F4 Ctopona = ngggm’:ﬂfﬂ : (m?)
n 9+23n  0,5+0,0on  0,020x1/2n/ 0,020x1/2 (n-2) (n-2) 0,014

MapameTpbl KOHCTPYKLUU

PacueTHOe OaBreHue
VicnblTatenbHoe OasreHne
PacueTtHasa Temneparypa
Makc. OnameTp coeanHeHUs
Tvin coeonHeHWs

Trn nnacTyHbI

TennoBagsi Harpyska

MakcumaribHOe KOSIMYECTBO MN1acTuUH

30/45 Bar

45/67,5 Bar

-196/200

3/4”

Pe3bboBoe, driaHLEBOE, CBaApHOE
H, M, L

0,5-4 Kw

60
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O6bwasa nHpopmauus: MNasHole TenoobMeHHMK Mogeniv TBR-018 0BbluHO CnosnbayioTes
B XONIOOWMJTbHBIX YCTaHOBKaX B KaUeCcTBE UcnapuTenen/KoHOeHCaTopoB, SKOHOMaM3epPOB.,
TEMI0BbIX HACOCOB M BO MHOMMX MPOMBILLSIEHHBIX MPUMEHEHUSIX.

MpoMbILWNEeHHOCTb MpunoxeHue

Wcnaputens/kKoHpgeHcaTtop, MNapooxnaguTens,

NMpoMbIWNEHHOCTb lNMpunoxeHue

O6was nipopmauums: MNasgHole TenI0obMeHHVKM mopenn TBR-022 0bbIMHO Cnob3yIoTCA B
XONOOUSIbHBIX YCTAHOBKAX B KAUECTBE 1Ucnaputesien/KOHOeHcaTopoB, 9KOHOMaMN3epoB,
TENOBbIX HACOCOB 1 BO MHOTMX MPOMBILLIEHHBIX NPYMEHEHUSIX.

HVAC, TennoBow Hacoc, Uunnep,
MacnaHbli oxiaguTenb,
Mpouecc oxnaxaeHwsi, OTonneHme

[ooxnagutens, 9KoHOMan3ep, pedBapuTesibHbIN
oxJslaguTens/lNpensapuTerbHbI ModorpeBaTesis

HVAC, Tennoeow Hacoc, Uunnep,
MacnaHbln oxnaguTtenb,
Mpouecc oxnaxneHusi, OTonseHme

Wicnaputens/koHOeHcaTop, MNapooxnagutens,
[ooxnaguTenb, SKoHOMaM3ep, peOBapUTENbHbIN
oxnagutens/lNpenBapuTenbHbBIV NodorpeBaTeslb

®opmyna TBR-018 ®opmyna TBR-022

. nHaocn#ﬁﬂH A (mm) Macca  Tpomkoctb F2,F3 CTopoua / F1,F4 CToposa Ten nggg:niﬁ:ic: : m2) . nHaocMrﬁﬂH A (mm) Macca  Ipomkocts F2,F3 Ctopowa / F1,F4 CToposa o ngggm’::fmf : (m2)
n 11+23n  11+0,095n  0,036x1/2n/ 0,036x1/2 [n-2) (n-2] 0,018 n 11+23n  0,7+0,0/n  0,040x1/2n / 0,040x1/2 [n-2) (n-2) 0,022

PacueTHoe OaBneHue 30/45 Bar PacueTHoe naBneHve 30/45 Bar

VicnbiTaternibHoe OaBrieHue 45/67,5 Bar WcnbiTatenbHoe aaBnexHne 45/67,5 Bar

PacueTHaa TeMnepartypa -196/200 PacueTHaa TemMnepartypa -196/200

Makc. onameTp coeanHeHs 3/4” Makc. OnameTp coeanHeHna 3/47

Tvn coegmMHeHus
Tvn nacTuHb
TennoBas Harpyska

MakcrmManbHoe KoNMmMuecTBo NsacTuH

PesbboBoe, ¢priaHLeBoe, CBapHOe
H

2-10 kW

60

Twvn coeaHeHusa
Tvn nnacTUHb
TennoBas Harpyaka

MakcrmasibHoe KONnMUecTBO NnacTuH

Pe3bboBoe, ¢praHLEeBOE, CBapHOE
HML

2-10 KW

60



TBR-030

TBR-028

25

06w aa nHpopmauus: MNagHole TennoodbMeHHVK moaenn TBR-030 obbluHO Cronb3yoTCs
B XOJ1I0OUSIbHBIX YCTAHOBKaxX B KAUECTBE UCNapUTENEn/KOHOEHCATOPOB, SKOHOMaN3epOoB.,

Obwasa nhpopmauus: lNasHole TenoodbmMeHHKM Moaenin TBR-028 0bbIUHO criofnbayoTca
B XONOOMSTbHBIX YCTaHOBKaX B KauecTBe UCnapuUTenen/KoHOEHCaTOPOB, 9KOHOMan3epoB.,

TEMJ10BbLIX HACOCOB 1 BO MHOT X MPOMBILLUIEHHBLIX MPMEHEHUAX.

MpoMbILWIEHHOCTb

HVAC, Tennoeow Hacoc, Uunnep,
MacnaHbii oxnaouTenb,
Mpouecc oxnaxneHus, OTonseHme

MpunoxeHue

Vicnapurtens/koHOeHcaTop, [NapooxnagnTens,
[ooxnanuTenb, SKoHOMan3ep, peaBapuTeSIbHLIN
oxJylagutens/lNpensapuTesibHbIM NoOorpeBaTeslb

®opmyna TBR-028

. nHaoch#ﬁBbl A (mm) Macca  Tpomkocts F2,F3 Cropona / F1,F4 CTopoua - nggg;i’::f:: : (m?)
n 10+23n 12+010n  0,050x1/2n/ 0,050x1/2 (n-2) (n-2) 0,028

MapaMeTpbl KOHCTPYKLUK

PacueTHoe OaBrieHue
VicnbiTatenbHoOe OaBneHue
PacueTHasa Temneparypa
Makc. OMameTp coeanHeHus
Tvn coeOnHeHVs

Trn nnacTyHbl

TennoBasi Harpys3ka

MakcrmanbHoe KOonnuecTBo NnacTuH

30/45 Bar

45/67,5 Bar

-196/200

11/4"

Pe3bboBoe, draHLeBoOe, cBapHOE
HML

5-15 kW

150

TENJI0BbIX HACOCOB 1 BO MHOIMX NPOMBbBILLJTEHHBLIX MPUMEHEHNAX.

MpoMbIlWweHHOCTb MNMpunoxeHue

Mcnaputens/koHoeHcaTop, MNapooxnaguTess,
Hooxnaoutens, SKOHOMaU3ep, pedBapUTeNbHbLIN
oxslaguTens/lNpensapuTerbHbIA NoOorpeBaTtesib

HVAC, Tennoeow Hacoc, Umunnep,
MacngaHbli oxnaguTenb,
Mpouecc oxnaxneHust, OTonseHme

®opmyna TBR-030

. ﬂaocﬁ"rﬁﬂbl A (mm) Macca  Tpomkocts F2,F3 Cropoa / F1,F4 Ctopowa = ngggm’:ﬂfﬂ : (m?)
n 11+156n  1,0+0,09n  0,028x1/2n / 0,028x1/2 [n-2] (n-2] 0,030

PacueTHoe naBneHue 30/45 Bar

VicnbiTatenbHoe AasneHve 45/67,5 Bar

PacueTHasa TeMnepartypa -196/200

Makc. OnameTp coeanHeHns 1”7

Tun coeavHeHVA PesbboBoe, ¢priaHueBoe, cBapHoe

Tvin NnacTuHbI H
Tennoeaga Harpyska 3-10 KW

MakcumaribHoe KonmuecTBo actuH 150



TBR-052 TBR-095
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O6bwasa nHpopmauus: lNagHole TenI00dbMeHHUK Moaesni TBR-095 0BbluHO CronbayoTCs
B XONOAWSTbHBIX YCTAHOBKaxX B KQUECTBE UCNapuTesen/KOHOEHCAaTOPOB, 9KOHOMAaM3EPOB,
TENIOBbIX HACOCOB 11 BO MHOTMX MPOMBILLIEHHBIX NPYMEHEHUSIX.

Obwasa nHpopmayms: lNasHole TenIoodbMeHHMKM Moaeniv TBR-052 0bbIuHO CcrnonbayloTca
B XONOOMSTbHBIX YCTaHOBKaX B KauecTBe UCnapuUTenen/KoHOEHCaTOPOB, 9KOHOMan3epoB.,
TEMJIOBbIX HACOCOB 1 BO MHOTMX MPOMBILLSIEHHBIX MPUMEHEHWNSIX.

MpoMbileHHOCTb

HVAC, Tennoeow Hacoc, Uunnep,
MacnaHbli oxnaguTenb,
Mpouecc oxnaxneHwst, OTonseHme

MpunoxeHune

Wcnapurtens/koHOeHcaTop, [NapooxnagnTerns,
[ooxnaguTenb, OKoOHOMan3ep, penBapuTernbHbIN
oxyiagutens/lNpensapUTesibHLIN NodorpesaTesib

®opmyna TBR-052

. nHaocMrﬁﬂH A (mm) Macca  Tpomkocts F2,F3 Ctopowa / F1,F4 CToposa Tennﬂgg;i’::{”::: m2)
n 1+24n  18+023n  0,094x1/2n /0,094x1/2 (n-2) (n-2) 0,052

MapameTpbl KOHCTPYKLUU

PacueTHOe OaBrieHne
VicnblTatenbHoe OaBneHne
PacueTHasa Temneparypa
Makc. onameTp coeanHeHus
Tvn coeOnHeHWs

Tun nnacTyHbl

TennoBasi Harpyska

MakcumaribHOe KOSIMYECTBO MNS1acTuUH

30/45 Bar

45/67,5 Bar

-196/200

P

Pe3bboBoe, dpraHLeBoe, cBapHOE
H

10-60 kW

150

MpunoxeHue

Wcnaputens/kKoHOoeHcaTtop, lNapooxnaguternb,
Hooxnaoutens, 3KoHOMaW3ep, penBapuTeslbHbIN
oxJslaguTens/lNpensapuTterbHbIA Nodorpesartesis

MpoMbILWEeHHOCTb

HVAC, Tennoeow Hacoc, Uunnep,
MacnaHbli oxnaguTenb,
Mpouecc oxnaxneHuss, OToneHmne

®opmyna TBR-095

. ﬂaocﬁ"rﬁﬂbl A (mm) Macca  Tpomkocts F2,F3 Cropoua / F1,F4 CTopoka - nggg;ﬂmﬁ : (m?)
n 19+24n  46+044n  0,210x1/2n / 0,210x1/2 [n-2) (n-2) 0,095

MapamMeTpbl KOHCTPYKLUU

PacueTHoe naBnieHve 30/45 Bar
VcnbiTatenbHoe OaBneHue 45/67,5 Bar
PacueTHaa Temneparypa -196/200
Makc. OnameTp coeanHeHns 2

Trn coennHeHVs PesbboBoe, ¢priaHueBoe, cBapHoe

Tuvn NacTUHbI HM.L
TennoBag Harpyska 30-200 kW

MakcumaribHoe KOSIMUecTBO niacTuH 250



TBR-115 TBR-136

4

Obwasa nHpopmauums: lNasHole TenI00bMeHHMKK Moaenin TBR-136 0BbIUHO CNOb3YI0TCA
B XONOOWSTbHBIX YCTaHOBKaX B KaUeCTBe VCNapUTenein/KoOHOEeHCaTOpOB, 9KOHOMa3epoB.,
TEMJIOBbIX HACOCOB 1 BO MHOTMX MPOMBILLSIEHHBIX MPUMEHEHWNSIX.

MpoMbILWEHHOCTb MpunoxeHue

Obwasa nHpopmauus: lNasHole TenI0odMeHHMKK moaesnin TBR-115 obbiuHo
MCMNONBb3YIOTCA B XONOOUSIbHBIX YCTaHOBKaX B KaUecTBe UCNapuUTeNen/KoOHOEHCaTOpOoB.,
OKOHOMaW3€epOoB, TEMJI0BbIX HACOCOB M BO MHOMX MPOMBbILLIIEHHBIX MPUMEHEHNSAX.

MpoMbILWIEHHOCTb MpunoxeHue

HVAC, TennoBow Hacoc, Uunnep,
MacnaHbli ox1aguTenb,
Mpouecc oxnaxnoeHwsi, OTonneHme

Mcnapurtens/koHoeHcaTop, MNapooxsianntesis,
Hooxnaoutens, SKOHOMan3ep, pedBapuUTeSibHbIN
oxslagutens/lNpensapuTternbHbIN NOOOrpeBaTesib

®opmyna TBR-115

M
. nHaocn#ﬁﬂH A (mm) Macca  Ipomkoctb F2,F3 CTopoua / F1,F4 CToposa Te"nuggm’ﬂ:{”ﬂ; 2]
n 16+2,32n  045n+155  0,018x1/2n / 0,018x1/2 (n-2) (n-2) 0,012

MapamMeTpbl KOHCTPYKLUMN

PacueTHoe naBreHve
VicnblTatenbHoe OasneHne
PacueTHaa TeMneparypa
Makc. OnameTp coeanHeHns
Tuvn coeanHeHus

Twvn nnacTuHbl
TennoBas Harpyska

MaKkcumMaribHOE KOSIMYECTBO MN1acTUH

30/45 Bar

45/67,5 Bar

-196/200

212

Pe3bboBoe, dpraHueBoe, cBapHOE
H

30-200 kW

200

Wcnaputens/koHgeHcatop, MNapooxnanutens,
[ooxnaguTenb, SKoHoMan3ep, peaBapUTESbHbIN
oxnagutens/lNpenBapyTesnbHbIM NoOorpesaTeslb

HVAC, Tennoeow Hacoc, Uunnep,
MacnaHbln oxnaguTtenb,
Mpouecc oxnaxneHusi, OTonseHme

®opmyna TBR-136

. nHaocMrﬁﬂbl A (mm) Macca  TpomkocTs F2,F3 Cropota / F1,F4 CTopoxa = ngggm’::fmf : (m?)
n 15+2,85n  6,5+0,42n  0,250x1/2n / 0,250x1/2 (n-2) (n-2) 0,136

MapameTpbl KOHCTPYKLUU

PacueTHoe naBneHve 30/45 Bar
VicnbiTatensHoe aaBsneHve 45/67,5 Bar
PacueTHaa TemMneparypa -196/200
Makc. onameTp coeanHeHus 3"

Tun coeOnHeHus Pe3bboBoe, ¢praHLEeBOE, CBapHOE

Trn NacTUHbI H
TennoBas Harpyska 60-200 kW

MakcumarnbHoe KofiuyecTBso nactuH - 200



TBR-210

O6bwasa nHpopmauus: lNasHole TenIoodbMeHHUKK Moaesni TBR-210 0BbIuHO Cnosb3yioTea
B XONOAWSTbHBIX YCTAHOBKaxX B KAUECTBE MCNapUTenen/KOHOEeHCaTOPOR, 9KOHOMAa3EPO0B,
TENSIOBbIX HACOCOB 11 BO MHOTMX MPOMBILLIEHHBIX NPYMEHEHUSIX.

MpoMbIleHHOCTb MpunoxeHue

HVAC, Tennoeow Hacoc, Uunnep, Vcnaputens/kKoHoeHcartop, MNapooxnanuTens,
MacnaHbli oxnaguTenb, [ooxnaguTens, 3koHoMan3ep, peaBapuTeSbHbINA
Mpouecc oxnaxneHust, OToneHmne oxJflagutens/lNpensaputenbHbI NOOorpeBaTeslb

®opmyna TBR-210

o #aﬂc'#ﬁﬂbl A (mm]) Macca  Tpomkocts F2,F3 Cropona / F1,F4 Ctopoua o nggg:ﬂi’:ﬁ“ﬂ: : (m?)
n 10+23n 0,6+0,044n  0,018x1/2n /0,018x1/2 (n-2) (n-2) 0,012

PacueTHoe naBneHue 30 Bar

WcneiTatensHoe gaBneHve 45 Bar

PacueTtHasa Temnepatypa -196/200

Makc. OvameTp CoeanHeHNA 4"

Tun coeOvHeHVd Pe3bboBoe, PpriaHLEeBOE, CBAPHOE

Tun nnacTuHbI H

TensoBaa Harpyska 150-450 kW

MakcumarnbHoe KonmuecTBo nactuH - 250



bnaronapa addekTMBHOMY TEMNOOBMEHY MEXOY KPOBbLIO,
nocrynarwoLlen 13 cepaua npw tTemnepatype 40°C, 1 KpOBbIO,
BO3BpaLlaliolencs 13 Hor Npw Temneparype 1°C, oH MoxeT
Oonroe Bpems HaxoaAuTbCH B XONOAHOW BoAe, He 3aMep3aasi.
Vienonbsysa aTv NpUpoaHbIE NPWHLMIMBLL, Mbl NPOEKTURYEM
HallW HXeHepHbIe uyneca — TENNOODMEHHKIA.

Tanpera Tiirkiye Tanpera GmbH
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