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1. OcHOoBHbIe nonoxeHusa / OdLwee

OCHOBHbIe NONOXeHUs

HoBbIi MOgEenbHbIN Psif, BbICOKOIHEKTUBHBIX TENMOBLIX HACOCOB thrpmbl Wolf
B pamMKax aHeprocbeperaoLmx CMCTeM npeasiaraet noTpedbuTento WnpoKui
BbIGOP 3(PPEKTMBHBIX N KOMMaKTHbIX TEMOBbIX HACOCOB TuNa BO3Ayx/BoAda
1 3emnsa/Boaa.

Bawuemy BHMMaHWIO 1 Ha Nto©ow BbIGOP NpeanaratoTCcsi CUCTEMbI HAarpeBaTenbHON
MOLLIHOCTM OT 6 - 16 kBT ansa AomoB Ha 1 1 2 ceMbu. Takke MMeeTCs LWMpoKas
nporpamma nocTaBku 3anyacten U NPUHaAeXHOCTeN B Cryyae HeobxoanmocTu
apyron mogenu Gonnepa. Hanpumep, ans 6onnepa CEW-1-200 wunu 6aka-
Hakonutens CPM-1-70 ¢ 6onnepom CEW-1-200, pacnonoXeHHbIX paaoM Kak
Hydrotower.

Cunctema TennoBbix HacocoB upmbl Wolf 6asmpyeTcs Ha aneKTponpUBOLHbIX
KOMMPECCHMOHHBIX TENMOBbLIX Hacocax 1 obecrneynBaeT KOMGOPTHbBIN KnMMaT
B MOMeLLEeHUN.

OCHOBHbIE NPU3HaKK:

» Tennosble Hacockl 13 1 kWh sHeprum nponssogat ot 3 go 5 kWh tenna

* Hanun4dne 6ecnnaTtHon HeorpaHNYeHHON SHEPTMKN B OKPYXXatoLlen cpege, B
3emrie u Bo3gyxe

* Bbicokas apheKTMBHOCTb 1 JONTUIA CPOK CNY>KObl MPU MCMONb30BaHUN
PYHKLMOHAmbHbIX 3NIEMEHTOB, Kak Hanpumep komnpeccop Scroll

* BbICOKME LeHbl HA SHEPTUI0 CNOCOBCTBYHOT GonbLUE peHTabensHOCTH
TeNnmnoBbIX HACOCOB - N3-3a HEXBATKM SHEPreTUYECKMX PECYPCOB
oXuaaeTca ganbHEeNLWnn POCT LEH Ha SHEPIuto

» Pacxogbl Ha NpoM3BOACTBO CHUXKAKOTCS B CBSA3U C YBENUYEHNEM
NpOM3BOANMOW NPOAYKLMU 1 ONTUMMU3aLMEN NPON3BOACTBA, YTO B CBOIO
ovepenb BedeT K pOCTy peHTabenbHOCTM JaHHOro ToBapa

* MprumMeHeHne aKoNorM4yeckn YMCTOro XragareHTa Takke cnocoberTeyeT
poCTy 0406peHMs CO CTOPOHbI NoTpebuTtenst

* [Mpown3sBoguTenn oTonMTeNsLHOTO 060PYA0BaHMS, CeLManu3npoBaHHbIe
NPEAnpPUATAS ANEKTPOTEXHMKK, a TakkKe XONOAMITbHON TEXHWUKN
OPVIEHTUPOBAHbI CErOAHS Ha MOMHOCTHIO aBTOMAaTU3MPOBAHHYIO U HE
TPEByOLLYIO CreumanbHOro CepBMCca OTOMUTENBHYIO TEXHKKY.

Bbicokasi ahpeKkTMBHOCTb M CBA3aHHasi C 3TUM PEHTAbENbHOCTb CUCTEMBbI
TENMOBbIX HACOCOB SIBMNSAETCA pellarolmm hakTopom npu Bbibope ToBapa.
OcHoBHoM fonewn npy aToM sBnsAeTcs KoadduumneHT mowwHocTn € unm COP,

KOTOPbIN XapakTepusyeT COOTHOLLEHME MOMEe3HON 3HEpPrnmn 1 3aTpavyeHHON.
KoadhdnumneHT MOLLIHOCTM TEMNSTOBLIX HACOCOB HAXOAUTCS B rpagauum ot 3-5.
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2. HopMmbl U npeanucaHus

Hopmbl n npeanucanus

Mpu ycTaHOBKe TENyoBOro Hacoca HeOBXOAMMO YYUThLIBATb
cnepytoLne HopMbl 1 NpeanucaHmust:

DIN 8901, gara: 2002-12

XOnoAunbHble yCTaHOBKM 1 TEMMOBbIE HACOChI — 3alyuTa u
3asemrieHve,

OcHoBHas 1 NoBepXHOCTHas Boga — NpoBepka 1 TpeboBaHus
no TexHnke 6e30nacHOCTM 1 3aluMTe OKpYXatoLwen cpeabl
DIN 8960, narta: 1998-11

XnapareHTbl - TpeboBaHMA 1 kpaTkne 0603Ha4YeHns

DIN 32733, pata: 1989-01

MpenoxpaHUTenbHbIN BbiKMOYaTeNb AN orpaHnyeHns
AaBnexHus

B xonoamnbHbIX yCTaHOBKax 1 TeMnmnoBbiX Hacocax —
TpeboBaHMsa 1 NpoBepka

DIN EN 378, nata 2010-01

XonoaunbHble YCTaHOBKM M TEMMOBbIE HACOChl — TpeboBaHMA
no TexHnke 6e30nacHOCTM 1 3aluMTe OKpYXatoLwen cpeabl
DIN EN 12102 - 2008-09

Knumatnyeckune yctaHoBku, XXnakoCTHO-XONOAMIbHbIE
arperaTbl, TeNnoBble HAaCOChl, OCYLUUTENb C
3MNeKTPONPUBOAHBLIM KOMMPECCOPOM, 0O0rpeB NOMELLEHUS 1
oxnaxgaeHve — n3mepeHne 3MMCCUMN BO3QYLLHOrO LWyma
MoaTBepxaeHne ypoBHSA 3BYKOBOW MOLLHOCTM

« TAB
TexHnyeckre ycrnoBms No NOAKIMOYEHMIO K
COOTBETCTBYIOLLMM OpraHaM KOMMYHarbHOro X03A1iCcTBa
VDI 2035 nuct 11), aarta: 2006-12 MNpegoTepalleHne
NMOBPEXAEHU BOAOHArpeBaTernbHbIX-0TONUTENbHbLIX
YCTaHOBOK, 00pa3oBaHue Hakvmnm B yCTaHOBKax C NUTbLEBOM
BOZOM 1 BOAOHArpeBaTenbHbIX - OTONUTESNbHbIX YyCTaHOBKaX
VDI 2035 nucT 22), pata: 2007-12
[MpepoTBpalLeHre NoBpexaeHUn BogoHarpeBaTerbHbIX-
OTOMUTENBbHbLIX YCTaHOBOK — KOPPO3KS OT CETEBOMN BOAbI
VDI 4640, parta: 2000-12
TexHnyeckoe ncnonb3oBaHue rpyHTa
VDI 4650 nuct 1, pata: 2009-03
PacyeTt TennoBbIX HACOCOB, YCKOPEHHbIN pacyeT cpoka
Cny>06bl TEMMOBLIX HACOCOB, 3NEKTPUYECKNE TEMMOBbIE
Hacocbl Ans o6orpeBa NOMELLEHWI U NOATOTOBKW ropsivei
BOAbI
3akoH 0 TpeboBaHKsAX 6e30MacHOCTU MO SKONOrM4eCcKU
YMCTON NMUKBMAALIMN OTXOAOB,
nata: 2004-01
3akoH 0 TpeboBaHMAX 0GHOBNEHHON 3HEPTM B 0bnacTu
otonnenus (EEWarmeG — o6HOBNEHHON-3HEPrMn-3akoH no
oTonneHuto), gata: 2009-01
PacnopsikeHune no aHeprocbepexennto EnEV, gata: 2009-10
PacnopsixeHne no aHeproakoHOMUYHOW 3aLuuTe Tenna un
TEXHWYECKOM 3aLuuTe YyCTAaHOBOK B 34aHMAX
TexHnyeckve npaBuna Ans ycTaHOBKW GannoHa co cxaTbiM
ra3om — 6anfioH co cxaTblM ra3om
* MecTHble cTpouTenbHble Npasuna
» 3aKOH 0 perynupoBaHuy BOAHOIO x03s1cTea, Agata: 2002-08
3aKoH 0 nopsiike BOOHOro X03sMcTBa
- VDE 0105-100
JKennyaraums aneKTpu4ecKkmx yCTaHOBOK
« EN 50110-1
JKennyaraums aneKTpu4ecKkmx yCTaHOBOK

* DIN EN 12178, nata: 2004-02

XonoguneHble YCTaHOBKM " TennoBble
Hacochbl - ykasaresnb YPOBHSI XKnaKocTu -
TpeboBaHus, TecTupoBaHue " 0603Ha4eHus,
Hemeukoe odopmMmneHne EN 12178: 2003

DIN EN 12263, pata: 1999-01

XonoaunbHble yCTaHOBKM U TEMMOBbIE HACOChI —
MpenoxpaHuTenbHble yCTPOWCTBA AJ1A OrpaHnYeHns
AaeneHunsi — TpeboBaHus, TeCTpoBaHue 1 0603Ha4YeHNs;
Hewmeukoe odopmnerne EN 12263: 1998

DIN EN 12284, pnata: 2004-01

XonoaunbHble yCTaHOBKM 1 TEMIOBbIE HAcoCkl — KnanaHbl —
TpeboBaHus, TeCcTupoBaHue 1 0603Ha4YeHNs;

Hewmeukoe odopmnerne EN 12284: 2003

DIN EN 12828, pata: 2003-06

OTonutenbHble yCTaHOBKU B 3aaHun — [poeKkTupoBaHmne
BOJOHarpeBaTenbHbIX YCTaHOBOK;

Hewmeukoe odopmnerne EN 12828: 2003

DIN EN 12831, pata: 2003-08

OTonuTtenbHble yCTaHOBKU B 3aaHnn — MeTtop pacyeta
OTONUTENbLHON Harpys3Kku;

Hewmeukoe odopmnerne EN 12831: 2003

DIN EN 14511, parta: 2008-02

KoHanumoHnpoBaHve Bo3ayxa, XXnakoCcTHOXonoaunbHble
arperarbl U TENMNOBbIE HACOCHI C ANEKTPONPUBOLHBLIM
KomMmnpeccopom Ansi oborpesa n oxnaxgeHus Bo3gyxa B
nomMeLleHnm

DIN EN 60335-1/ -2-40, gata: 2004-03

Be3onacHOCTb anekTpuyeckon YCTaHOBKM ANS AOMALLHEro
NPUMEHEHUSA U CXOOHbIX Lenen, yacTb 2-40: CneyunanbHble
TpeboBaHWsa ANs ANeKTPONPYBOAHbLIX TENOBbIX HACOCOB,
KNMMaTnyeckue yCTaHOBKW M OCYLLUTENV BO3ayXa B
nomMeLleHnm

DIN VDE 0100, gata: 1973-05

KOHCTPYKLUS CUNBHOTOYHOWM YCTAHOBKN C HOMUHAITbHBIM
HanpsbkeHvem go 1000 B

DIN VDE 0700, gata: 2009-04

Be3onacHOCTb anekTpMYeCcknx yCTaHOBOK ANst JOMAaLLHEro
NPUMEHEHNST N aHaNOrMYHbIX Lenewn

EN 61000-3-2/ -3-3/ -6-2/ -6-3

OneKkTpoMarHnTHas coBmecTMMocTs (EMV)

EN 60730-1

ABTOMaTUYECKME ANEKTPUYECKNE perynupytoLime
yCTpOWCTBa ANA AOMALUHEro ynotpebneHns n CXogHbIx
uenemn

« EN 60529

Crenenn 3awumTbl koxyxa (IP-Code)
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WD,' 3. [locTaHOBrEHUA U 3aKOHbI

EE Waerme G C 1 anBapsam 2009 Ha Bcen TeppuTopun 'epmaHmm BOLIEN B CUMY 3aKOH 00
3aKoH 06 3KOHOMUM TENJIOBOM 3KoHoMuKM Tennoson aHeprum (EE Warme G). Korga 3acTponwiuk, coots.,
3Heprum COBCTBEHHUK 30aHMs NOAAET 3aKa3 Ha CTPOUTENBCTBO, TO TEMIO Ans oborpesa,

SHEprus Ons oOxnaxaeHusi U NoaroToBka ropsivyei BoAbl YaCTUYHO LOMKHbI
OpaTbCA 13 HOBOWM 3HEPIUK, Kak Hanp., cornHue, buoras, Guomacno, Guomacca,
TENIIO OKPY>KaKoLLEN Cpeabl Uy 3eMnu (TEMMOBbIE HACOCHI).

Co6CTBEHHMK MOXET Takke NoBbILLAaTh 3HEPro3PEKTUBHOCTEL CBOEO 34AHMS;
Hanp., 3a cYeT yny4yleHns TENon3onaLum.

ENEV 2009 PacnopsixkeHvne no cbepexxeHnto aHeprnn B HOBbIX 34aHUAX OrpaHuynBaeT
(1.10.2009 Bowen B cuny) AOnyCTMyto noTpebreHne nepenyHoOn aHeprum Q...
Mpu 3TOoM NGO NOKpbITME 3AaHMSA (CHIKEHME NOTPpeBHOCTeN B oTonneHun) Q.
N/MNn TEXHUKA YCTAHOBKM (CHWDKEHNE U3AEPXKEK MO YCTaHOBKE) e, moryT ObITb
ONTUMU3VPOBaHBI.
Mpwn 3TOM TennoBble HACOChI MOTYT AOCTUIraTb OTHOCUTENBHO HU3KMX U3OEPXKEK
MO YCTAHOBKE B CPaBHEHWIO C HU3KMMU TeMnepaTypamMm Unm KOH4eHCaunoHHON
TEXHUKOWN.
[Mpn 9TOM NpU CTPOUTENBCTBE XMUITbIX MOMELLEHUA 3HAYNTENBHO CHMXaeTCs
noTpebnexHve NepBMYHON SHEPTUN NO CPABHEHMIO C OTOMUTENbHBIMU KOTNaMu
HWU3KOW TemnepaTypbl.
Bnarogaps Mcnonb30BaHUIO 3HEPTMM OKPYXaloLen cpefbl U3AEPXKKU Mo
yCTaHOBKE 3HAYMTENbHO COKpaLlalTCs.

EnEV 2009
Onpepgenexune
3HeprocoepexeHust
Makc.exeroaH.

sHepronmpeﬁn.QP <=
3aaHue

Q, = MNotpebHocTb B Harpese

Q,, = ycTonu. 3Ha4.(12,5 kWh/m? x a) It.EnEV
Q, = NnoTpebHOCTb B NEPBUYHON SHEPrUK

€, = U30epXkKu No ycTaHoBke

DIN V 18599 unu DIN V 4701-10
DIN V 4108-6 Pacuet y4taHoBKM
[DHeproTexH.pacyeT 3naHusy

v

30epXkku Mo yctaHoske €
QhE)KeI'O,CLH.I'IOTpeGJ'I.
oTOoNeHus
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WD" 3. NocTaHOBMNEHNA N 3aKOHbI

Mpumep corn. EnEV 2009 3naHve (HoBOCTpolKa, ocHoBHas nnowaab 120 m? nonesHasi nnowagb 215 m?,
oTannuBaemMas xwunasi nnowaab 197,2 m?, notpebneHve nonesHon aHeprum WW:
12,50 kWh/m?, notpebnenne nonesHow aHeprun otonneHune 58,03 kWh/m?, 185 gHen
OTOMUTENbHOIO Nepuoaa)

Otonut.ycTtaHoBKa | Vi3agepxku no KoHeuHasi [NepBunyHas
npun 35/28°C n yCTaHoBKe ep 3Heprusa" aHeprus
HapeBse nona [kWh/m? x a] [kWh/m? x a]
CTaHA.rasoBbin 1,13 67,8 79,7
KOHOEHC.KoTen

CraHa.TennoBon 0,75 20,4 53,1
Hacoc 3emns/Boaa

Wolf BWS-1-10 0,61 16,5 42,9
CraHAa.TennoBon 0,87 23,6 61,5
Hacoc Bo3ayx/Boga

Wolf BWL-1-10 | 0,72 19,6 51,1

) KoHeyHas aHeprus - 310 NoAcUYMTaHHOE KOMMYeCTBO aHeprumn, Heobxoammoe ans
MOKPbLITUA NOTPEBHOCTEN B HAarpeBse 1 NMUTLEBON Bofe.
Ha 3Tu 3HaueHus 6onblioe BNUsAHWE oKkasbiBaeT o6pas X13HKU nonb3osatenei
3naHus.

4800630_0410RUS
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4. MNoapsgHble orpaHu3aumm

MoapsaHbie opraHusauumn

Ecnu oTonuTenbHas yctaHoBka 060pyaoBaHa TeNoBbIM HACOCOM, TO MpU

3TOM B MOHTaxe, MycKo-HanagouHblX paboTtax n 06CcnyxuBaHum NpuHUMaoT

yyacTue pasnuyHbie opraHu3aunm:

« MpousBoauTens oTonUTENLHOrO 060PYA0BaHNSA AN YCTAHOBKM U BBOZA B
3KCMyaTaumio TEMIOBOrO HAcoCa ¥ OTOMUTENBHOWN YCTAHOBKU

« BypoBble npeanpuaTus Ans o06HapyXeHUst UCTOYHUKA Tenna

* QNEeKTPOMOHTaXXHbIE OpraHM3aummn Ans NOABOAA SHEProCHAGKEHUS

npOVI3BOF|VITeJ1I: oTonutTesibHOro oGopy,qoaava B Ka4yecTBe
reHnogpsavdnka

YUTtobbl y 3aCTpoNLLIMKa BO BPEMS YCTAHOBKM TEMMOBOIO Hacoca BbIno TONbKo
OOHO KOHTaKTHOE NULO, NPOM3BOAUTENb OTONMUTENbHBLIX YCTAHOBOK 6epeT Ha
cebs PyHKUMIO reHepanbHOro NoapaAYuKa.

OH opraHuayeT 1 KoopanHupyeT paboTbl.

Mo [OroBOPEHHOCTU C 3aCTPOMLLMKOM OTONUTESNbHAA hupmMa nmeeT NpaBo
perMcTpupoBaTh TEMNMOBOW HACOC Ha NPeanpuATAM dHeprocHabXxeHus.
OTonutenbHas oupmMa paccynTbiBaeT TEMMOBOW HAacCOC M OTNpaBnseT
OaHHble pacyeTa cneynanuctam no 6yposbiM paboTam n aneKkTpuke.

Ecnu ncrovnuk Tenna ogobpeH pmpmon, BeinonHstoLwen 6yposblie paboTs,
TO oTonuTenbHas hMpma NOCTaBNseT U MOHTUPYET TEMMOBOW HAcoC U
Heobxoanmble npuHagnexHocTn. OHa GepeT Ha cebsa pacnonoxeHne
OTOMUTENBHOWM YCTaHOBKW, COOTBETCTBYHOLLMX MIOLaden Harpesa,
pacnpegenvTenbHON peLLeTkn, LMPKYNSUMOHHOro Hacoca u Tpybonposoaa.
durpma NpoBepPSIET 1 MOHTUPYET OTONUTENbHYIO YCTAHOBKY, BBOAUT €€ B
3KCMnyaTaumio, a Takke o6bACHSET ee PYHKLNN 3aKas4vmKy.

BypoBas chmpma

BypoBas hrpma onpenenseT pasmep OTBEPCTUN C YY4ETOM AaHHbIX, KOTOPbIE
OHa nory4aeT OT OTONUTENBbHOM OUpMbI. 3aTem aenaeT rnyOoKy CKBaXKUHY,
NOCTaBMSET U yCTaHABNUBAET TEMMOBON 30HA.

durpma JOKYMEHTMPYET BCE paboTbl.

[okymeHTaums Takke COAEPXUT reonormyeckoe n3obpaxeHue cpesa
OypOBOW CKBaXXWMHbI, BUA, KONMMYECTBO U rMyOuHY 30HO0B, a TakkKe pacyeT
napameTpoB Tpybonposoaa.

B utore GypoBasi doupma nocTaBrnsieT ropusoHTarnbHble TpyOonpoBoabl 4115
noAentoyeHnst K JOMY M nepegaeT YCTaHOBKY B BE4OMCTBO OTOMUTENbHOW

rpmBbI.
OnekTpoMoHTaxHasi ompma

OneKkTpoOMOHTaXxHasA bvpMa BbINOHAET NPOEKT MOAKITHOYEHUS TEMMOBOIO
Hacoca 1 nepegaet ero otonutenbHon upme, paspabaTbiBaeT wkad
ynpaBneHnst 1 NoctaBnsieT 3akadumky. OHa 3aknagbiBaeT Heobxoaumble
MOHTaXXHbI€ NPOBOAA, FOTOBUT MECTO AJ1S1 U3MEPUTENbHBIX U PErYINPYIOLLMX
YCTPOMWCTB M MOMHOCTBI0 NOAKIHYAET OTONUTENBHYIO YCTAHOBKY K
3MNEKTPUYECTBY.

M3HavyanbHO HEOBXOAMMO CBEPUTBLCSA C MECTHbIMU HopMamMu EVU ¢ uernbto
y3HaTb, MOXET NN AaHHas CeTb 3anyCTUTb TEMSOBOW HACOC.

4800630_0410RUS
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5. NMpuHuun padéotsl WP

MpuHUun paboTbl TENJIOBOro Hacoca

1. cnaputensb

2. Komnpeccop

3. KongeHcatop

4. PaclumpuTenbHbIn KnanaH

OHeprusa okpyxatoLen cpeabl U3 BO3Ayxa Unv 3emnv cobnpaeTcs LMpKynupyoLLen
B TEMMOBOM Hacoce cpenow (Bo3ayx, «paccony»), Kotopas NocTynaeT B ucnaputerns,
rAe Tenno otaaeTcs oxnaguTernto U NepeBoanT ero B rasoobpasHoe CoCTosHME.
Cpepna oxnaxpgaeTcs, YTO MO3BOMSET el CHOBA NOrNoLLaTh TEMMOBYH SHEPTUIO.

[a3006pasHbIvi McnapuTens NOCTynaeT B KOMMPECCOP, CKUMAETCS, U TEM CaMbIM
HarpeBaeTcsi 4O 6onee BbICOKOrO YPOBHS TeMrepaTypbl

OxnaguTtens B KOHOEHCATOpe NepefaeT CBOK TEMMOBYH 3HEPIMIO HarpeBatoLLEencs
BOZle, KOTOpasi NOCTYNaeT B CUCTEMY OTOMIEHUS UM HA HarpeB Golinepa, Npu 3Tom
razoobpasHasi cpefa OxnaxaaeTcsi U CHOBa CTAHOBUTCS XXUAKOCTbHO.

[aBneHune cHUxaeTcsl, oxJlaguTerb CHOBa rOTOB MOMMOLLATh TENMO OKPYXKatoLLen
cpenbl U LIMKI NOBTOPSIETCS.

4800630_0410RUS



WLIF

6. KoadpcpmumeHT mowiHoCcTH

KoadhdmumeHT MmowwHocTH

KoadhpmumeHT moLHoCTH €

Livkn paboTbl TEMNMOBOro Hacoca OCYLLECTBIISAETCA TakkKe. Kak U Mpu NeBOM
BpawleHun umkna KapHo, npm KOTOpom KO3IMUUMEHT MOLLHOCTU MOXET
OblTb OnMpegeneH 4Yepes3 pasHuUy Temnepatyp Mexay ucnaputenem u
KOHOEHCaTopoM.

™
I
I

T-T AT

™
o
1

KoadbpumumeHT mowHoctn no Carnot

= TemnepaTypa oKkpyxatoLern cpegpl Npy NormoLweHun Tenna
TemnepaTypa okpyxatoLen cpegpl Npu Tennootaade

T = PasHuua Temnepatyp Mexay XornogHON 1 TeNMon CTOpoHaMm

c

> — —
1l

3aBMCUMOCTb KO3 (PMLMEHTA MOLLHOCTM OT pasHuUbl TeMnepartyp unu ot
noabema TeMneparypbl BUAHa Ha avarpaMMe HUXKe, B KOTOPOI KOadduULNEHT
MOLLHOCTW NpeacTaBnsaer coboi COOTHOLLUEeHMEe TemnmoBOW MOLHOCTM K
NPUBOOHON MOLLHOCTY

QWP

P=——
8WP

KoadhduLmMeHT MOLLHOCTM Kak pasHuLLa TeMnepaTyp Mexay KOMMNPeccopoMm U
KOHAEHCATOPOM (MCTOYHUK BWP)

PasHuua Temneparyp AT

10
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7. COP / O6bem paboTbl 3a rog

copP

Ona gocTmxeHns nyyen COBMECTUMOCTU Pas3fMYHbIX CUCTEM TEMMOBbIX
HacocoB cylecTByeT noHsaTne COP. KoaddmumeHT achcbektusHoctu (KMa)
= COP (k0o3cphpuLIMEHT MOLLHOCTU) STO COOTHOLLEHNE MOLLIHOCTU Harpesa K
aphbekTMBHOMY NOTPEONEHNIO MOLLHOCTM TEMMOBbIM HAaCOCOM (M3MepeHne
corn. EN 255 unun EN 14511)

pr

P

el
3T10 paccmaTpumBaeTcd cnegyrowmm 06pa30M:

COP =

1. OnekTpnyeckoe notpebneHne MoLLHOCTM Anst paboTbl koMnpeccopa

2. AnekTpuyeckoe noTpebneHne MoLHOCTM Ans PYHKUMOHMPOBAHMS BCEX
YCTPOWNCTB ynpaBreHnsi, peryrnmpoBkn 1 6e30nacHoOCTK

3. YacTtnyHoe notpebneHne MOLLHOCTU NEPBUYHBIX 1 HAarpeBaTernbHbIX HACOCOB
ONS UMPKYNsSUMKM paccosa 1 CoOTB. ropsidelt BoAbl BHYTPY TEMNOBOro Hacoca
(PakTop: 0,3 yuteHHoro kng ABuratens / Hacoca).

COP aBnsieTcs nyLb MOMeHTarnbHbIM C60pOM MHOPMaLIMK M pacnpoCcTpaHAeTcs
TOMbKO Ha onpegeneHHoe Bpewmsi. Lienbio siBnsieTcs BO3MOXHO Bonee BbICOKoe
3HayeHne COP, koTopoe oka3biBaeTCH TEM Bblille, YeM HMKe Temneparypa B
OTOMUTENbLHON CUCTEME.

MpousBoaUTENbHOCTb YCTAaHOBKW/NSA CpaBHEHMS NPOM3BOAUTENBHOCTM YCTAHOBKM 3a rof CyLLecTByeT
3a rog (oTHocuTenbHOe Konu4yecTBonoHATNEe O6bemM paboThbl 3a rog 3. OHO pacunTbiBaeTCst 3a BECb oA

pa6ouunx yacos) 3

kak cooTHowenune W /W, . Pesynstatom B AJaHHOM criyyae siBnsietcs
9(PHEKTMBHOCTL TEMMOBOrO HACOCa C Y4ETOM CE30HHbIX MPOM3BOACTBEHHbIX
konebaHun yctaHoBku. [Mpn 3ToM 06bem paboThl 3a rog sBNAeTcs
COOTHOLLEHVEM 3aaHHOrO roA0BOrO HarpeBsa TeMNsI0BOro Hacoca u

OCYLLIECTBITEHHOWN FO4OBOW 3NEKTpnYeckon paboThbl.

Wel

1
W B ",

Nutz

Yewm BbliLLEe TeMMepaTypa UCTOYHUKA Tenna, TeM adheKkTuBHee paboTaeT
yCTaHOBKa.

Uem MeHbLLEe pa3HuLa Mexay TeMneparypon UCTOYHMKa Tenna u
TemMnepaTypon B NOAatoLLEN NMHWKN, TEM Ny4Lle (BbILLE) MPOM3BOAUTENBHOCTb
YCTaHOBKU 3a rog, .

4800630_0410RUS
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8. Cucrtema TensioBbIX HACOCOB B
OTONMUTENIbHOMU YCTaHOBKE

Cuctema TennoBbiX HacocoB Blo cpaBHeHUO C paGoToON OTOMUTENbHOrO KOTMa, KOTOpbIA NPOu3BOAUT

OTONUTENbLHON YCTAaHOBKE

NMOCTOSAHHYK TENSOBYK MOLHOCTb, MPUHLUMN paboTbl n3MeHAeTCcsa C
NPMMEHEeHNeM TenmnoBOro Hacoca BO BCe BPeMs OTONUTENbLHOro nepuoaa.
Uem xonogHee Temneparypa UCToYHMKa Tenna (Bo3gyXx Unn non), Tem MeHbLLe
MOLLIHOCTb TEMMOBOro Hacoca. Ecnun temnepatypa ncrodHmka tenna Hmke 1°C,
TO MOLLHOCTb TEMJIOBOr0 Hacoca yMeHbLuaeTcst Npum. Ha 3-4%.

Mpn Temnepatype B nogawLen NMHUM OTONMUTENBHON CUCTEMbI MOLLHOCTb
MeHsieTcs NpyM. Ha 1..2% Ha Kaxabln rpagyc n3MeHeHus TeMmneparypbl. 370
BMMsiHMe OBHapyXmnBaeTCsa Ha TEMNMOBbIX Hacocax BO3ayx / BOAA, KOTOpbIE B
OCHOBHOM WCMOMb3YIOT HapyXHbI BO34yX, Kak UCTOYHUK Tenna. MNpu aTom
N3MEHSAETCS NorydYeHHas Tennoeasi MOLLIHOCTb Ha UCNapuTerne UCToYHMKa Tenna.
MonyyeHHas anekTpuyeckas MOLLHOCTb NpMBOAa KOMMpeccopa U3MEeHSIeTCst
He3HaunTernbHO. Ha ycTaHOBKax C HarpeBaemMol MOBEPXHOCTbIO KOPMyCcoM,
KoTopble obnagaltoT He3HauYnTernbHOW CNOCOOHOCTbIO BOgOHArpeBaTens, B
KOMBUHALMM C TENSTOBBIM HACOCOM 3TO MOXET NPUBECTU K YBENMYEHMIO TaKTa.
3TOro MOXHO nsbexartb NyTemM YCTaHOBKM Gaka-HakonuTENst U aBTOMATUKM.
TennoBow HacoC BKMOYaeTCs COOTB. BbIKMOYaeTcs Makc. 3 pasa 3a 4ac.
OTonutenbHas ycTaHOBKa AOMKHA OblTb YCTAHOBIEHA HA MWH. BO3MOXHYHO
Temnepartypy B nogawouwein nuHuu. NMpu 3TOM BENUYUHA TemnepaTypbl
HenocpenCcTBEHHO BNUSET HA KOHAEHcaTop. Temnepartypa B nogaroLen NMHUN
t ans Harpesa gomkHa 6biTb BbibpaHa Makc. Ha 50°C, a B komBuHauum ¢
nogorpeBoM nona unu cteH makc. Ha 35°C.

I'quemy TennoBbleé HacCcoOChLI Enaro,qapﬂ OonbLIMM MowWansM 1 BbICOKOW TENroeMKOCTM OOoCTuraetcst
npegnoyTuTesibHee No OTHOLWEHUIK paBHOMepHaa nepegadva Tenrna, Kotopasa TeM KOM(*)OpTHee, yeMm bOnmxe
K yCTaHOBKamM C HarpeBaeMOﬁ TemMmnepartypa norfa K KOMHaTHOWN TemMmnepartype. ,,Ou.l,mimoe,, Tenno And

NnoBEepPXHOCTU?

Bannac nnu 6ak-HakonuTenb

yenoseka npumMmepHo ot 20°C.

MoHuxeHne KOMHaTHOW TemnepaTtypbl Ha 2 K no3BonfieT CHU3UTb
cToMMocTb otonneHust Ha 10%!

Takum 06pa30M, TemMmnepartypa B nogarowen NMUHNUN 3HAYUTENbHbIM
06pa30M BIIUAET Ha peHTaﬁeanOCTb TennoBbIX HACOCOB.

M3-3a oTHOCUTENBHO ManeHbKoro obbema BoAbl B KOHAEHCATOpe TENMOoBbIE
Hacocbl TPeOYOT NOCTOSIHHOMO MOCTYMNEHUs ropsivet Boabl. B cBsian ¢ Tem,
4YTO Ha CTOpoHe 3abopa Tenna B 3aBMCUMOCTUN OT Harpy3kyM MOXKET BO3HMKATb
NepeMeHHbI pacxoq BoAbl, HamMp., €Crn 3aKpbITbl PErYNUPYHOLLME BEHTUIN,
TO HeobGXoaMMO OTAENUTbL KOHTypa TEMnIoBOro Hacoca u notpedurtens. Jto
peanuayeTcsi npu nomoLum 6annaca un / nnn 6aka-HakonuTens.

Onsa TennoBblXx HacocoB BOo3ayx / Boga Gak-HakonuTenb ABnseTcs
HeobXoOUMbIM CUCTEMHBIM KOMIMOHEHTOM, T.K. Bnarogapsi emy obecneynsaeTcs
pasmopaxuBaHue (yctpaHeHue obrnegeHeHns) TennoobMeHHKa Hapy>XHOro
Bo3ayxa. Mpu ncnonb3oBaHMM TENMOBbLIX HACOCOB 3eMJIs / BoAa C NOAOrPEBOM
nona Kak npaBuIlo MOXHO 0TKa3aTbCsi OT Haka-HakonuTensi.

Mpun ncnonb3oBaHUM HarpeBaTeNbHbIX YCTAaHOBOK C HarpeBaTeanoﬁ
NOBepPXHOCTbI, TepMOCTaTUYECKUMUN BEHTUNIAMU, HECKOJIbKUMU KOHTYypaMu
Harpesa unu TenyioBbiM HAaCOCOM Bos.qyx/Bop,a HeobxoauMm 6ak-HakonuTtenb!

Pacuet napameTpoB OO/mKeH ObiTb Makc. 6onbWUM, YTOObLI MPU HyNeBoWn
Harpyske TennoBon Hacoc mor pabotatb npum. 20 MuH. Ecnn konmnyecTtBo
3HEpPrnn BO BPEMS OCTaHOBKM (HE BaXKHO MpuW CUCTEMEe nogorpesa nona unm
HET) JOIMKHO MOMOSTHATLCA, TO 06beM b6aka-HaKoNUTENst LOIMKEH ObITb YBENUYEH
B COOTBETCTBUM C MPOAOIPKUTENBHOCTBLIO M YaCTOTON BPEMEHN OCTAHOBKM.

12
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9. PacnonoxeHue ycTaHOBKMU

DencTtBylOT
yKasaHuA:

cneagywuwue [Npu npsmMom KOHType Harpesa

KoHCTpyKkumst 4N 4OCTVXEHWS TemnepaTypbl B nogatower nuHum makc. 50°C.
Wcnonb3oBaTb 6ak-HakonuTens M3-3a konebniolierocs pacxoga BOAbI
(TepmocTaTM4EeCKNn BEHTUMb) MU HU3KOW akKyMymnupyloLlen cnocobHocTn
oTtonuTensHon cuctembl (EVU Gnokunposka).

[Mpu nopgorpeBe nona / CTeH (HarpeBaTenbHble MNaHenn) B OTONUTENbHON
cucteme

[ocTturaeTca Hu3kaa Temneparypa B nogatowen nuHum makc. ot 35°C
anasbeicokoro KINM. bak-HakonuTernb He HyXXeH KpoMe TEeNNOBOro Hacoca BO3ayX
/ BOAA UNW perynmpoBkn Anst OTAENbHOro NOMELLEHMS.

[pu ncnonb3oBaHMU TeNnoBOrO Hacoca BO3AyX / BoAA BCeraa HyxeH 6ak-
Hakonutenb (SHeprusa oTTamBaHuns)

Ons BWL-1-08 n BWL-1-10 BHyTPEHHSSI U BHELLHAS YCTaHOBKa MCMONb3yeT
mogyne CPM-1-70/7, npu BWL-1-12 yctaHaenusatoT mogyns CPM-1-70/8.

KoHevHoe noTpebneHne sHeprum BCen CUCTEMbI TEMMOBbLIX HACOCOB
NMOHMXaeTca NpuM. Ha 2,5%, ecnun Heobxo4vMyo TeMNepaTypy B NodatoLLen
TIMHUN MOXHO CHM3NTb Ha 1K!

PaCI'IOHO)KeHMeyCTaHOBKM TennoBoro/lns YCTaHOBKU HYXXHO BbIACHUTb CrefylLline nNyHKTbl::

Hacoca

O6orpeB 3aaHuA

Q,

» ObLee ynoTpebneHre MOLLHOCTU TEMNTOBLIM HACOCOM OMpeaenseTcs ns:

- MowHocTb HarpeBa B 3gaHum

- MNoTpebneHne MoLLHOCTM AN NOAroTOBKM ropsiden Boabl (0,25kBT1/ven)

- MNoTpebneHne MOLHOCTM ONA cneuuanbHbIX Lenen (Hanp., 6acceriH,
aksanapk v T.4.)

* Bpems 6rnokupoBku aHeprocHabxeHus (EVU)

» Temnepatypa B NofatoLLel JIMHUM CUCTEMbI pacnpeaeneHms

* BbiGop nctovHuka Tenna

* Pexxvm paboTbl TENNMOBOro Hacoca (MOHOBaNEHTHBIN, MOHO3HEPTETUYECKUNA,
O1BaneHTHbIN napannenbHbl / ansTepHaTUBHBIN)

TouHbI pacyeT TennoBon MoLLHOCTU ocyLecTenseTcd corn. EU-Norm EN 12831!
[ns npegBapuTenbHOro pacyeTa Bam NOMOryT AaHHble Tabnumubl:

KoHTponbHble nokasarenu Cneu.noTpebnexne
TEMN.MOLHOCTH

HosocTtponka corn. EnEV 2009 30 - 50 W/m?

corn. EnEV 2004 40 - 60 W/m?

Corn. npegnucanuto o Tennosawmte 1995 50 - 60 W/m?

loa Beinycka npum. ¢ 1980 HopM. Tennousonauns 70 - 90 W/m?

Crapas knagka 6e3 ocobeHHON TeNNomn3onaLmmn 120 W/m?

Mpumep: HosocTpoiika corn. EnEV 150m? nonesHas nnowaab x 40W/m? = 6000BT (6kBT)

4800630_0410RUS
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9. PacnonoxeHue yCTaHOBKU

MoTpeGnsaemasi MOLHOCTb ANs

OHeproHocutenb MpakTnuyeckasn MpakTnuyeckas
BenuuymHa" BenuM4ymnHa?
Mpup. ras (md) 230 m®¥/(a-kBT) 280 m®¥/(a-kBT)
[unsenbHoe Tonnumeo (1) | 250 n/(a-kBT) 300 n/(a-kBT)
Coxmx. ras (1) 335 n/(a‘kBT) 400 n/(a-kBT)*

B 3HameHatene - HopManbHoro notTpebneHns ropsyen Boabl (AoMa Ha 1 n 2 cembm)
a'kBT - yenoBeko-4ac Ha kBT
“MpegHasHayeH ans 1900 paboymx YacoB 1 1 EXErodHON CTeMNeHn NCNonb3oBaHus kotna ot 75%
2lMpepHasHaveH ans 1800 paboyrx YacoB 1 1 EXEroAHON CTENEHM UCMoNb3oBaHus kotna ot 70%
3aBucnT OT Temnepatypbl
anMepZ yCpeaHEeHHbIN pacxon OM3eribHOro Tonnnea 3a nocrnegHune rodbl
3000 n/a

=12 kBT

250 n (a/kBT)

NPUroTOBMEHMSA ropﬂqeﬁ BoAbl QWW ,D,J'Iﬂ NnoaAroToBKM ropAYemn BoAbl Npy NOMOLLM TENMJI0OBbIX HACOCOB peKkoMeHAOYyeTCA

I'IOTpe6ne|-w|e MOLLUHOCTHK And

ncnonb3oBaTtb BogoHarpesateny oobemom 180 11, 300 n v npmm. 400 n 6onbLumx
nnowagen Harpesa 2,3m?, 3,5mM? 1 5m2. MoTpebnsiemas TennoBasi MOLLHOCTb
0,5 - 1 kBT, cootB. 0,25 kBT Ha yenoBeka.

YkasaHue: Ecnu npwn nNnomMmoLUx TenyioBoro Hacoc 3emMis / BOOa HY>XHO HarpeTb

cneyunarnbHoro VICHOHbSOBaHVISlQS bacceliH, cnenyet 06paTVITb BHMMaHME Ha TO, YTO BO3MOXHa pereHepauuna

PakTop BpemMeHU 61oKMpoBku Z

TemnepaTypa B nogatoLein IMHUK
cUCTeMbl pacnpegeneHus

NO4YBbI B JIETHNE MeCALbI.

Bpems 6noknpoBku Y4
paccymnTaHHoe Hosoe ¢ FBH

1 x 2 yacoB 1,10 1,05

2 X 2 yacos 1,20 1,10

3 X 2 yacoB 1,33 1,15

Boobuue Bpems 6nokmpoBkm EVU pacunTbiBaeTcs npu obLem notpebneHnn MOoLHOCTH.

.QWP = (QG + wa+ Qs) X Z

CucTtema pacnpefeneHns Tenna TennoBbIX HACOCOB B JIIOOOM criydae AomKHa
ObITb pacnornoXxeHa TakuMm obpasom, YTOObI obecnevmBancs HeobxoouMbIN
pacxof Tenna npu MMHMMAanbHO BO3MOXHONM TemnepaType B nogatoLuein
TIUHUMN.

Kaxagbin rpaayc ymeHbweHusa TeMnepatypbl B nopgawwen NUHUKU
3KOHOMMT A0 2,5 % n0Tpe6neHm| dHeprmm TenJyioBbiX HACOCOB.
YkasaHue: MoLWHOCTb TENMOBbIX HACOCOB CUbHO 3aBUCUT OT OTOMUTENBHOMN
Harpys3km 3gaHu4. I'IoeTomy B MNMepByr0 o4yepenb Heobxoanmo NnpoBEPUTDb
TENNON30NAUNIO 30aHUA.

14
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Hap. Temneparypa

Hap. Temneparypa

WD" 10. Pexxumbl pabot

Pexumbi paboT CyLLeCTBYIOT pa3nuyHblie pexnmMbl paboTbl TEMMOBLIX HACOCOB, KOTOPbIE
3aBMCAT OT CNOCOB0B NPUMEHEHMS NCTOYHMKA Tenna.

* MoHOBaneHTHbIN (TONLKO TEMMOBOIW HACOC) * MoHO3HepreTUYHbIN (TENNOBOW HACOC M
Tennosol Hacoc ABNAETCH eAUHCTBEHHBIM 3MEKTPUYECKUNIA KOHTAKTHbIV HarpeB)

reHepaTopoM Tenna B 3gaHun. BCTpoeHHbIN Bo Bcex TennosbIx Hacocax BCTPOEH

HarpeBaTerbHbI ANEMEHT 1eaKTUBMPOBaH. HarpeBaTerbHbI 3nemMeHT. C HaCTynneHns TOYKM

BMBaneHTHOCTN JOMOMHUTENBHO K TEMOBOMY
HaCcoCy BKITHOYAETCS 3NEKTPUYECKUA HarpeBaTenbHbIN

3MIEMEHT.
-15 -15
-10 8 -10
>
-
5 S -5
53 Touka GUBaNEHTHOCTM
[
0 q§> 0
[t
5 o 5
@
10 T
(1)
100%
15 15
20 20
OHn OHn
* BuBaneHTHbIN - anbTepPHAaTUBHbIN * BuBaneHTHbIN - NapannenbHbIX
(TennoBow Hacoc 1 BTOpPOK TennoreHepartop) (TennoBow Hacoc 1 BTOpOK TennoreHepartop)
BTopow HarpeBaTenb BKIIOYAETCS, €CNU TEMSOBOW BTopow TennoreHepatop BKIHOYAETCS, ECNN
HOCOC He crnpaBnseTcs ¢ Harpy3kon. TennoBon Hacoc TENsIoBOWM HAacOC B OAMHOYKY He cripaBnsieTcs
BbIKIOYaETCS. C TennoBow Harpy3kon. OHu Bcerga pabotatot
OTOT pexum paboTbl MOXET ObITb YCTAHOBIEH MpU napannensHo.
cucTemMax OTOMNSIEHMS C TEMNEePATYpoO B NOLAMOLLEN
nnHum > 60°C.
-15 -15
-10 8 -10
2
-5 8 -5
(0]
0 Touka 6 = 0
O4ka BUBANEHTHOCTH © Touka GuBaneHTHOCTH
5 ol 5
©
10 T 10
15 15
20 20
Onn it
Touka 6uBanNeHTHOCTU B 3aBMCIMOCTM OT HOPMarIbHOWM HapPY)XHO TeMMepaTypbl MOXHO UCMOMb30BaTh

crnenytouine ToHKn OvBaneHTHOCTU:

HopMm. HapyxXH. Temn. To4yka GuBaneHTHOCTH
-16°C -4°C-7°C
-12°C -3°C-6°C
-10°C -2°C-5°C
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11. UICcTOUYHUKM Tenna

MUcTouyHuku Tenna

HapyxHbIn Bo3gyXx

3|-|eprv|;| 3eMJIM U cornHua

VICTOYHMK Tenna TOnbKO OTHOCUTENBHO BMMSIET HA 3KOHOMUYECKoe BHeApeHne
TennoBbIX HACOCOB.

BO3MOXHbIE CUTOYHMKM Tenna:

- HapyxHbin BO3gyx (HanpsiMyto), ecriv Tenso 3emMnm HEBO3MOXHO WUIU
HeXernarernbHo.

- 3emns (B Ka4yecTBe 30HAA UKW MOCKMX KOMNINEKTOPOB)
MpoBepuTb BO3MOXHOCTb CBOGOAHBIX Nriowagen B cagy mnm 6ypoBbix
orepcTun! BeibpaHHas nnolaaka He ormkHa ObiTh 3acTaBneHal

Ecnn nnowaab caga CnNuLIKOM Mana wunvM HegocTymnHa, M MCNOMb30BaHne
Tenna 3emniM B CBA3U C 3TUM HEBO3MOXHO, TO B Ka4eCcTBe UCTOYHMKA Tenna
NCNOMNb3YyeTCH HapY>KHbIN BO3AYX. ATOT MCTOYHUK Tenna ocobeHHo BocTpeboBaH
npv MoaepHu3aumn. [1na aToro npeaHasHayveHbl TENMOBbIE HACOChI C BHEULLHUM 1
BHYTPEHHMM pacnonoxeHvem. OHM MOryT MCNOMb30BaTbCs MOHO3HEPTETUYECKM
Kak €QUHCTBEHHbIV MCTOYHUK Tenna. bnarogaps UCnonb30BaHUO HEMTPanbHOIo
ans okpyxatowlen cpegbl xnagareHta R 407C, MOHO3HEPreTUYECKUN PEXUM
paboTbl ycTaHOBKM 0becneyvmBaeT 4o Temnepatypbl -25°C.

[na pacnonoxeHusi yCTaHOBKM CHapY>Xn nporpaMmma nocTtaBok npegnaraet 3
Tunopasmepa 8, 10 n 12 kB.

[na pacnonoxeHus yCTaHOBKW BHYTPU NMOMELLEHUS Takke npegnaraetca 3
Tunopasmepa 8, 10 n 12 kB.

MpenmyulecTea BbiICOKO3EKTMBHOIO TENJIOBOIO HAcoca Bo3ayx / Boaa:

- He Hy>XHO HUKaKMX cornacoBaHum

- Huskne nHBecTMUMM NO CpaBHEHUIO C YCTaHOBKaMM 3eMrisi / Boga

- MPOCTOE NPOEKTUPOBaHNE U MaeanbHbIN UCTOYHMK Tenna. Bosayx Bcerga
JoctyneH!

- [pocTor MOHTaX NpW caHaLMn 1 MOAEPHM3aLIUN.

- Jlerkast OCTYNHOCTb UCTOYHMKA Tenna

OHeprusi 3eMnn sIBNSIETCSt COXPaHEHHOW COMHEYHOW 3HEprnen, Hambonee
3PEKTUBHBIM U HEOOPOrMM UCTOYHMKOM Tenna. B Halwen wupote
TemnepaTtypa 3emnu Ha rnyouHe 1 M He ONycKaeTCs HbKe rpaHuLbl
3amep3aHus. [oatomy, KonnekTopa, pacnosioXeHHbIE B MOYBE, MOTyT
MCMOMNb30BaTh MMEKLLMINCA TEMNEPATYPHbIN YPOBEHb.

0 L 5‘ 1 L L IO Il Il Il Il I|5 L 1 20 °
3 V| >

4 ‘ HOS16.
5m ) \\ )
10m| 1
I5m|

g |0|°C

| [ [/ [ T1 AN
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11. UcTOUYHUKM Tenna

B 3eMnsHbIX KOMMeKTopax LMPKynvMpyeT TennoHecywas cpeda, kotopas
3a61paeT VMEeIoLLYHOCS SHEPIUIO 3EMIV U HEMPEPbLIBHO NEPeaeT ee TeNnoBoMy
Hacocy.

BHuMaHue: MolHocTb Npu 3abope 3Heprm HacTpanBaeTcs TakuMm 06pasom,
4YTOObI HE ObINO 06MEpP3aHMs KOMNMEKTOPOB, Y OHM JTIETKO BOCCTaHaBNNBaNMCh
rnocrne oTonuTenbHoro nepuoga. Ecnu MoWHOCTb 3eMIsHbIX KOMMEKTOPOB
U 3eMNSIHOTO 30HAa HEQOCTATOYHA, TO 3TO MOXET NPUBECTU K TEXHUYECKUM
Hernonazakam yCTaHOBKM M NNOXoMy obecrneyeHunto 3gaHus.

[nsa 3eMnsaHbIX KONNEKTOPOB CErOAHA CYLLECTBYET ABE CUCTEMBI, rae 60mbLUyto
porib UrpaeT pa3mep ydacTka 3eMiu.

Tak, Hanpumep, MIOCKNE KOMIEKTOpa HY>XAAKTCs B LOCTAaTOMHO GOnbLUOMn
cagosou nnowaan. PacnonoxeHne ocyuiectensaetcs Ha 0,2 M HDKe rpaHuLbl
3amep3aHus, Kak npaBuno Ha rmyouny 1,2 - 1,5 m.

Ecrne pacnopsXXeHnn HeT AOCTaTO4YHbIX I'IJ'IOLLLaﬂeVI, TOraa MOXXHO UCMNONb30BaTb
3eMIISIHOM 30HA, KOTOPbIN MOXET yCTaHaBMNMBTbLCA B OypoBoe OTBEepCTue Ha
rnyouHy makc. go 100 m.

31n BapuaHTbl MOTYyT I'IOTpe6OBaTb cornacoBaHund B cneuuvanbHbIX
yupexaeHusx.

MpenmyuiecTBa 3eMNAHOro TENNOBOrO Hacoca:

- icTouHMK Tenna goctyneH npu NobbIX NOrogHbIX YCIIOBUSIX.

- ONs1 Tenna 3eMnm He TPebyroTCs AMUCCUM Uy pYrue Harpy3sku.

- DKOHOMWSI MecTa 0COBEHHO Mpw rITyOUHHOM 30HAE

- He TpebyeTcsa cucteMbl OTXOASALLMX ra30B

- He Bbloensiet onacHbIX BELLECTB.

- Huskme pacxoabl npum akcnnyarauum.

- Ilerkas HacCTporka HeOOXOAMMON MOLLIHOCTU YCTAaHOBKM.

- [MonoxuTenbHbIN 3ko-6anaHc Npy 6epexxHoM oBpaLLEHNM K MCKOMaeMbIM
VICTO4HMKAM U CHIKkeHne Bbibpocos CO,,.

4800630_0410RUS
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12. BbI6Gop cuctembl TennoBbIX HACOCOB
BO3YyX - 3eMIif

MepeyeHb TennoBbIX HACOCOB

3emnsa / Boga Bosgyx/Boga
Konnektop 3oHA Hap. Bo3ayx
HocTtynHoCcTb o) + ++
Cnoc-Tb bonnepa + ++ -
YpoBeHb Temr. + + o]
PacueTtHas Temnep. 0°C 0°C 3°C/-5°C"
PereHepauus + + ++
3artpaTbl Ha - -- ++
pacnonoxeHune
Heobx-Tb m3BewaTb aa HEeT
paspeLueHnin

" 3°C npwu 6uBaneHTHoM / -5°C npu MOHO3HepreTny.

BbiGop cuctemMbl TENNOBbLIX HACOCOB BO3AYX - 3eMIIs

pexume

HapyxHbI BO3gyx [NoyBa ¢ NnockuMK KonnekTopamm [NoyBa ¢ 30HAOM
TemnepaTtypa CpenHee 3HayeHue B TemnepaTypa noyBbl CyLLIECTBEHHO | Temnepatypa paccona
OTOMUTENbHBLIN NEPUOL | 3aBUCUT OT CUIbI Tennonepeaayn. CYLLIeCTBEHHO 3aBUCUT OT
npum.+6°C. Haunbonee xonogHble TemnepaTypbl | MOLLHOCTY BbITSXKKN??.
CoefaH. 3HaveHne B (beBpane B 3aBUCMMOCTU Haunbonee xonogHoble
3a rog npum. +12°C OT pacnonoxeHusi npum. -5°C TemnepaTypbl B heBpane
HavanbHas rpaHuua (paccon). HaumHas ¢ mapTa, B 3aBMCMMOCTM OT
npu Hapy>XHOW HaYMHaeTCcs pereHepaLms. pacnonoxeHusi ot 0°C go
TemnepaTtype ot -25°C | CpegHsada TemnepaTypa paccorna B -5°C. HauvHas ¢ mapTa,
no +35°C oTonuUTEnNbHbIN Nepuog npum. +2°C | HaYMHaETCs pereHepaLms.
CpegH.Temn.paccona B
oTonuT.nepuog npum. +5°C
Monyyenune Ha kaxxagbie 1000 m3/y Kaxnblii M? HazemHoro konnektopa: | MuH. 20 B1/m, makc.80BT/m
3HEprnn n3 HapyXHOro Bo3gyxa MUH. 10 BT/M? Npu Hanu4um cyxoro (Npu cuneHOM MoTOKe
MCTOYHKMKa Tenna | npum. 3 - 4 kBT nona n makc. 40 Bt/m? BnaxHoro rpyHT.BOA).KOHTpOmnbHas
nona BenmunHa 50BT/m
BapuaHThl BHyTpeHHee TonbKko BHyTpeHHee pacnonoxeHue. | TonbKo BHYTPEHHee
YCTaHOBKM pacnonoxeHue: pacnonoxeHune
TENnoBOW Hacoc
B fome. Boagyx
nocTyrnaer yepes
KaHansbl.
HapyxHoe ncnosnHeHue:
TEN.HACOC CHaPYXMK
YkazaHus MpegnoyTuTenbHbIN Vcnonb3oBaTtb aHTUGPKU3 OO Imy6rHa 6ypoB.CKBaXMHbI
BapwWaHT - yrrnoBou -14°C. PacnonoxeHue Ha rnybuHe 1 KON-BO 30HO0B
BosayxoBop. N3beratb | 1,2 - 1,5m. PaccTtosiHue mexay cornacosbiaetcs B 6ypoBoit
KOPOTKOrO 3amblkaHus. | Tpybonposogamm >50cm. [invHa ¢upme. Paccr.mexay
KKaHanbl nsonuposatb | TpyObl kaxaaoro koHTypa 100m. 3oHAaMM MY 5-6m. Ykasanua
Nno conAaHon cucteme CM.
(koHOeHcar). Makc. noTeps AaBneHus Kaxagoro HasemHble Konnektopal
N3-3a pasmopaxusaHus | konnektopa 350 mbap, 6naroaaps CMCTEeMbI 30HI0B 1 TENNOBbIX
Heobxoamm oTBoA HeMy rapaHTupyeTcsi, 4To HacoCOB paccyMTaHbl MaKc.
KoHAeHcaTta. Pabouni COMNsIHOW HAacoc MOXeT paboTaTb Ha 1800 pabouux 4acos
LLYM CHapyXwu onTumanbHo. CoeanHeHus coots. 100 kWh/m B rog.
Tpy6 B NoYBE LOSMKHBI ObITb 3anpoc paspelueHun Yyepes
OOCTYMHbI. 00paTUTb BHUMaHWe MECTHbIE OpraHbl.
Ha XOpoLLY0 BeHTUNSaUMIO. Bee BHumaHue:
KOHTYpa OAVNHAKOBOW ANMHbI. B Bogo3almnTHLIX 30HaX, 30Ha
Pacnpenenutens pacconal- I, 30Ha Il, 30Ha lll,
1 B BO4O03aLUUTHbIX 06nacTax
KOMMNeKTop B pacnpen.Laxre goma
yCTaHOBKa TenJ1oBbiX HACoCoB
N30MMpoBaTh OT KOHAEeHcaTa. 3emnsi/Boaa 3anpelyeHa.
3anpoc paspelueHun Yyepes
MECTHbIE OpraHbl.
18 4800630_0410RUS
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13. PacnonoXxeHune nnocKnx KOsneKTopos

PacnonoxeHune ninockux
KOJINEKTOPOB

[MpaBunbHOe pacnonoxeHue yCTaHOBOK 11 TePMUYECKOrO UCMONb30BaHUA
rpyHTa no 6onblen 4yacTn onpeaensercs n3 yyera TEXHUYECKOWN U
3KOHOMMUYECKOM ahPEeKTUBHOCTU. HeBepHOe onpefeneHne pasmepoB MOXET
npmBecTuM K npobrnemam B paboTe yCTaHOBKM.

Ecnu nnowaam noa konnekropa HeAOCTaTOMHO UMM HEBO3MOXHO NPOBYpUTh
CKBa>XWHY, TO UCTOYHUK TenJia He MOXET UCNOSb30BaTbCA TakKUM 06p330M. B
3TOM Crnyyae nydlle NpuMeHuTb TEeNJIoBOW Hacoc Bo3gyx / Boga. Obpatute
BHMMaHME Ha NpUMepbl PacronoXeHWst 4aHHOrO TEMMOBOro Hacoca.

lMnowagka onsg UCTOMHUKA Tenna He AomkHa ObiTb 3acTaBrneHa.Bo3moxkHas
MOLLIHOCTb nonyyeHus aHeprum coctasuT 1.800 paboumnx YacoB B rof B pexume
otonneHus (24004/a c ropsiven Bogon).

IpyHT Cneuud. MOLLHOCTb MONyYeHus Cneuund. MOLLHOCTb NOMNyYeHns
aHeprum g, npu 1800 4/a BT/m? aHeprum g, npu 2400 y/a Br/m?

Cyxasi, He 10 8

obssaTenbHoO

3emns

* Obs3aTensHo, 10-30 16-24

BNaXkHas 3emnsi

YBnaHeHHbIN 40 32

necok/webeHb :

Mpu ANMTENbHOM NCNOMNb30BaHNMM YCTAHOBKM HApPSAY CO CneL,. MOLLHOCTbIO NMOMyYeHUst SHEPTUm
g, HEOBXOAMMO TaKkKe y4UTbIBaTb CreLl. FoAoBYyIo paboTy Mo nosyyeHunto aHepriv. A8 HazeMHbIX
KONMeKTopoB oHa AormkHa bbb 50-70 kBTu/(M?roa). KoHTponbHas BeNuYmnHa Ans pacronoxeHns
HaszeMHbIX konnekTopoB corn. VDI 4640: genctButenbHa TONMbKO ANS pexuma OTONMEeHnsa un

NoAroTOBKM ropsiyei Boabl!

* Ha npakTtuke ncxoaat us 25B7/m? cnieu. MOLLHOCTY NOMyYeHNs 3Heprum (qg).
** /icxoasa U3 MECTHBIX HOPM, YBEMMYUTL MHTEpBa

pyHT WHTepBan npu my6uHa npu PaccrtosHue PacctosHue
pacronoXeHun | pacrnofioKeHnu | [0 NPOBOAKMU B [0 rpaHnubl

s [™m] 30aHUn 3emnn**
M] [M] [M]

Cyxasi, He 1 1,2-1,5 >0,7 >1,0

obsi3aTenbHO

3emMns

* Obsi3aTenbHoO, 0,8 1,2-1,5 >0,7 >1,0

BriakHas 3emMns

YBnaXHEeHHbI 0,5 1,2-1,5 >0,7 >1,0

necok/webeHb :

[Mpy ANMTENbHOM NCNONb30BaHWMKN YCTAHOBKM HApSAY CO CneL,. MOLLHOCTbIO MOSyYeHUst SHEPrvm
g, HE06X0AMMO TaKXe y4MTbIBaTh CrieL,. rofoByo paboTy Mo nonyyYeHno aHepruv. [J18 HazeMHbIX
KONNeKTopoB OHa AormkHa 6biTb 50-70 kBTY/(M2rof). KoHTponbHas BENMUMHa A1 pacrionoxXeHus
HaseMmHbIX konnektopoB corn. VDI 4640: gencrtButenbHa TONbKO ANst pexuma OTOMNMeHus u

NOATOTOBKM ropsidert Bogbi!
* Ha npakTtuke ncxoaat us 25BT/M? crieu. MOLHOCTY NOSyYeHNs aHeprum (q.).
** Micxofsa U3 MEeCTHbIX HOPM, YBEMWUYUTb MHTEpBa

I'Ipvl MOHO3HEPreTn4eCKoM pacrnosioXXeHnn TensioBoro Hacoca 3emnsi/Boga
MCTOYHUK Tensa AOoJKeH pacCHUTbIBATbCA C y4eTOM 00LLEe MOLLIHOCTY 30aHNS,
d He TOJ1bKO YCTaHOBJ1IEHHOIO TEM10BOIro Hacoca. B ocHoBHOM peyb nagetT o Tex
Ccny4vadx, Korga B Lendax 3KOHOMUun Bbl6|/|paIOT MarneHbK1IA TENMOBOW Hacoc.

4800630_0410RUS
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13. PacnonoXxeHue nNnoCKMUX KOJNeKTopoB

MowHocTb oxnagutens Q,

Mnowaab konnekrtopa A

H

OnuHa TpyObI KonnekTopa L

KmuH

PacyeTt mouiHocTn OXﬂaﬂVITehﬂ QOZ

Xon.mowHocTb : Q,=Q,, - P,

Mpumep: QH= 8,4 kBT (Tun Tennosoro Hacoca BWS-1-08, MNMoTtpebneHne
anekTpoaHeprun 1,8kBT)
Q, = 8,4 kBT - 1,8 kBT = 6,6 KBT

Pacuet Heobxoammown nnoLlaam konnekropa A .

vvvvv

Mpumep: Q, = 6,6 kBT (6600 BT), g, = 25 B1/™?
6600 BT

wi™ 25BN 204

PacyeT AnuHbl Tpy6bl KonnekTopa L, -

H

Mpumep: A =264 m% S = 0,8 (cm. Tabnuuy Bbiwe)

= 264M° _ 550y

L = D8M

Q, = MouHocTb oxnagutens [Br]

Q; = 3paxue [Br1]

P, = 9n. MowHoCTb noacoeanHeHus [BT]

A= MuH. nnowaab [w?]

Q. = YOenbHas MOLLHOCTb nousbl [BT/M?]

L...= MuH. obwaa anuHa Tpy6bl konnekTopa [M]
S = VHTepBan npu pacnonoxeHum [m]

L, = PekomeHayemas anuHa Tpy6bl konnektopa [M]

B naHHOM cnyyae 4 koHTypa, kaxabirn no 100 M konnektopHon Tpy6bl (0bLwasn
anunHa 400 m). B ¢BA3K ¢ 3TUM hakTUYeCKNA MHTEPBan Mexay KONnekTopHbIMU
Tpy6amum pacumTbiBaeTca criegyowmum obpasom:

Sc=A,,. L (S5, =264 m*/400m = 0,66 m)

20
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WD" 14. PacnonoxeHue 3eMNAHOro 3oHaa

PacnonoxeHue 3eMnsiHOro Mpy GonblKMX YyCTAHOBKaxX C KONIMYECTBOM CKBaXkuH Gonblue, yem 2,

30HAa pauuoHanbHO ucnofib3oBaThk pacnpedenutenb. OH gaeT BO3MOXHOCTb
perynumpoBaTtb OTAENbHbIN KOHTYp 30HAA M npu aTom obecneynBaet
onTyMasibHoe MosyYeHne aHeprum no Bcem Tpybam 3oHaa. o BO3MOXHOCTH
pacnpegenuTenb AOMMKeH OblTb YCTAHOBMEH B HapyXHOW LiaxTe; 3To Goree
pauvoHarbHO 1 NpeaoTBpaLLaeT pacxoabl Ha JOPOryo N30MSALMIO (KOHAEHEaT).
B Cryyae HeobX0AMMOCTY NPeAyCMOTPETb OCYLUEHWNE LUAXThl.

B ganbHeriwem coeguHUTENbHYH NOABOAKY OIS TEMMOBbIX HACOCOB crieayeT
obopynoBatb criegyLwmMm 3fiEMeHTaMu;
| - [NpenoxpaHuTtenbHasa rpynna, COCTOUT M3 MaHOMeTpa, BOLOMPOBOLAHOIO
(U I MU CINMBHOIO KpPaHOB, NpefoOXpPaHUTENbHOro knanaHa u memb6paHHOro
pacwmpuTenbHoro 6aka
- BosgywHuk
- Pacnpepenutenb onga paccona JormkeH ObiTb 3awumieH oT nonagaHus
J0XXOEeBOW BOAbI.
- [Anga nogkroveHus K pacnpenenuternto TpyObl KONMEKTOPOB 1 30HAA AOMKHbI
ObITb 00ECTOYEHDI.

T.K. B criyyae ¢ pacnpegenutenbHO NOABOAKOM pedb naeT o TpybonpoBoae
XONOAHOMW BOAbI, TO HA BHELWHWX CTeHkax TpyO BbinagaeTt koHAaeHcat. Bo
n3bexaHve 3Toro NPoBOAKa B 30aHUM AOMMKHa ObITb OCHALLEeHa TeNonsonsumen
(oT KOHOEeHcaTa).
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14. PacnonoxeHue Ha3eMHbIX 30HAOB

PacnonoxeHune HazeMHbIX 30HOOB - TpebyeTcs MeHbLUe NMoLaamn, YeM Os KOMnneKTopos

PacnonoxeHue corn. VDI 4640

- Heobxognmbl paspelueHnsi

OnvHa 1 Tennoeoro 3oHaa 40 n 100 m

MUH. 5 M anvHe 3oHaa 40 - 50 m
MwuH. 6 M anuHe 3oHaa >50 - 100 m

[BOSMOKHas YAl IbHas MOLIHOCTE 115 HAaseMHBIX TeTnoBBIX songoe. |

- Tonbko oTBOA Tenna (oTonneHue, BKITHOY. ropsivyo BoAY)
HavMeHbLLee paccTosiHie Mexay OBYMSI 30HAaMU:
B kayecTBe HaseMHbIXx Tennosbix 3oHAOB noaxoasTt Doppel-U-Sonden ¢ DN 20

DN 25 unun DN32 unu Koaxialsonden ¢ mvH. guametpom 60 MM, KOTOpble, OAHAKO
He noaxoadaT npu 6onblieM KONMMYecTBE MareHbKUX YCTAHOBOK HA OrpaHU4EHHOM

NPOCTPaHCTBE.
FpyHT YaenbHas MOWHOCTb

ansa 1800 4 ansa 24004
O6Lwme pacyeTHble BENIMYUHDI: 25 Bt/m 20 Bt/m
Mnoxon rpyHT (cyxue nopogabl) (A <1,5 BT/(mK))
HopmanbHbIvi TBEpAbIV TPYHT 60 B1/m 50 Bt/m
1 BnaxHsle nopodsbl (A <1,5-3,0 BT/(mK))
TBepable NOPOAbl C BbICOKOW TEMMONPOBOAHOCTbIO (A 84 B1/m 70 B1/m
>3,0 B1/(mK))
OTaenbHble KAMHU
paBuii, necok, cyxomn <25 B1/™m <20 B1/m
[paBuii, Necok, BNaxHbln 65 - 80 B1/m 55 - 65 B1/m
[Mpn cunbHbIX TPYHTOBLIX BoAax B rpaBumn + necok, | 80 - 100 B1/m 80 - 100 Bt/m
ONs OQHON YCTaHOBKM
[MuHa, cyrnuHoK, cbipoin 35-50 Bt/m 30 - 40 Bt/m
M3BecTHsIK (MaccuB) 55 -70 Bt/m 45 - 60 B1/m
MecyaHwuk 65 - 80 B1/m 55 - 65 B1/™m
OKu1cneHHble BynKkaHW4eckne nopogpl (Hanp., 65 - 85 Bt/m 55-70 Bt/m
rpaHuT)
LLlenoyHble BynkaHuyeckue nopopsl (Hanp,. 6aszanst 40 - 65 B1/m 35-55BT1/m
Henc 70 - 85 Bt/m 60 - 70 Bt/m
BennunHbl MoryT 3HaunTenbHo kornebaTbesi M3-3a Pas3nuyHbIX KAMEHUCTbIX 06pa3oBaHuii,
TaKMX Kak TPeLLMHbI, paccnanBaHue, BolBETPUBaHUE.

pvmep: OnpefeneHne OnnHbl HA3eMHOIo TEMOBOrO 30HAA:

Onpeaenexve napaMeTpoB TeNnoBoro Hacoca no dopmyne Q,.=(Q,+Q,,,+*Q,)
XZ nokasblBaeT, 4To Heobxoauma HarpeBaTenbHas MOLLHOCTb TEMNMOBOro Hacoca
10,2 kBrT.

Ha3eMHble TEMMOBble 30HAbI HYXHO NOMeLLaTh B HOPMaribHYH0 TBEPAYH0 NOpPoay
C C HaCbILLEHHbIM BOAON OCaAKOM.

Mcxoosa ns TexHMYeckux AaHHbIX, A5S TEnnoBbIX HACOCOB HYXHbl Tennosas
moLuHocTb 10,4 kBT 1 anekTpudeckoe notpedneHme mowHocTu ot 2,3 KBT (Tun
BWS-1-10) Npun aTOoM paccunTaHa MOLLHOCTb OXNaXaeHUs.

Bo3amoxHas BbITSPKHAs MOLHOCTb rpyHTa corn. Tabnuue 60 Bt/m.
HeobxogmMmasa anvHa Ha3eMHOro TenroBOro 30HA4a COCTaBUT B AAHHOM
cnyvae:

Q,=Q, - P,| (10,4 kBT - 2,3 kBT = 8,1 kBT)

Q (8,1 KBT _
° | \ooswmTm - 13°M

L=——o"

e

Heobxogmmo yctaHoBUTL 3 30HAA, KaXabii AnNnHOM 50 M.

22
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14. PacnonoxeHue 3eMnsAHOro 3oHaa

YcTtaHOBKa 3eMNiHOro 3oHAa ¢
BbICOKMM CPOKOM cny>|<6b|

OnpeccoBKa 6ypoBOW CKBaXXUHbI

MopknoyeHne 30HAA K TEMIOBOMY
Hacocy

BHuMaHue nNpu ycTaHOBKe B BOAO3aLMUTHbLIX o6nacTsx:

B Bogo3alUTHLIX 30HaX

30Hall

3oHall

3oHallll

M B BOAO3alUMTHbLIX 06nacTax

ycTaHOBKa TennoBoro Hacoca 3emMnsi/Boga He paspeLueHa.

Matepuan 3oHga PE - 31O Tak HasbiBaeMbli GUMoganbHbIA NONUITUNEH,
KoTopbI 0bragjaeT criegyowmmMm CBONCTBaAMU:

Bbicokoe yanuHeHve npu paspbise

XopoLume MexaHN4ecKkmne CBOMCTBa

XopoLlasi XuMrn4eckasi CTOMKOCTb

Xopolwme MexaHudeckne CBOWCTBA YANIMHEHUSA TakXe MPU BbICOKUX
Temneparypax

- [onrui cpok ncnonb3oBaHnst

- Huskoe rmgpaenuyeckoe conpoTmBeHe

- BnaronpuaTHoOe cooTHoLLIEHME LeHbI / KadecTBa

Wcnonb3oBaHre MCXoQHOro Matepuana nonuaTueHa Ans 3eMIsiHbIX TENMoBbIX
30HO0B (MOA3EMHbIX NMUHWI) cYUTaeTca uaearnbHbiM. B CMOHTMpOBaHHOM
COCTOSIHUW 3eMNSIHbIE 30HbI MPOTUBOCTOAT BCEM BO3LAEVCTBMSIM OKpYXKatoLLen
cpenbl, bnarogaps Yemy obecrneymBaeTcs 4ONMMIA CPOK Cry>KObl YCTAHOBKM.

OO6bIYHO KOHCTPYKLIMA 3€MISIHOrO 30HAA BbIMAAWT cneayouimm obpasom:
Hoxkun 3oHaa, U-0bpasHbie

B GonblUMHCTBE Cry4aeB UCNornb3yeTcsl BCroMoraTtenbHoe YCTPOMUCTBO Ans
Kpnexa npu 6onbLUMX Becax

4 Tpy6bl

B 3aBUCMMOCTM OT ryOMHLI MOHTaXXa Hapy»XHWUIN AMMETP TPyObl COCTaBNSIET
25,32 140 mm

OronoBok 30H4a U CoeaMHUTENBbHAsA YacTb BEPTUKANbHOW TPyObl 1
ropu3oHTasnbHOM NOABOASLLEN TPYObl MOHTUPYETCS K pacnpeaenuTento nnm
HanpsIMyto K TENMOBOMY Hacocy

Hapsagy ¢ Tpy6amu u ctaHgapTHbIMU (PUTUHTAMU UCMNOMb3YHTCA Takxe
pasnu4yHble CNocobbl CBapKK, KOTOPbIE MPUMEHSAKTCS AN TEXHUKM COeANHEHMS
Tpy6 1 cTaHOapTHLIX PUTUHIOB.

CneumarnbHblii ONPeccoBOYHbI MaTepuarn nogaeTcst B GypOBYH CKBaXXKUHY
npy MOMOLUM CreumuanbHOro Hacoca nog 6onblUMM AaBNeHWEM U 3anorHsAeT
€e CHU3Yy JOBEepXy.

KopoTkas nogBoaka, coeguHsolas 3eMIISHOW 30HA M TENfoBOM Hacoc
YMeHbLLAET 3aTpaThbl Ha BCHO YCTAHOBKY. [11151 HU3KMX MOLLIHOCTE PEKOMEHAYETCS
Mcnonb3oBaTh TOMbKO 1 TEMMOBOM 30HA Ha rMy6uHe npum. ot 100 m. Mogsoaka
N NogCOeANHEHME K TEMNTOBOMY HAcocCy TakMm oOpas3oM 3HAYUTENbHO
ynpoliaetcs. [1Be nvHuM, nogatoLlas u odbpatHasi, 0gHOro 3eMAHOro 30H4a
B TaKOM criydae MoryT OblTb COeAMHeHbl pa3BeTBrneHnem TpybonpoBoaa
(rmgpaBnuyeckn odeHb bnaronpuaTHo). MNogatowast n obpaTtHas NMHUU MOryT
NOACOEOUHSITLCS HaMPSAMYHO K TENOBOMY Hacocy 6e3 pacnpegenvrens.
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15. lNpoekTnpoBaHue n ycraHoska BWS-1

lMpoekTupoBaHMe U yCTaHOBKa
CopepxaHue VDI 4640:

Yka3aHus no yCTaHOBKe U
npoeKTupoBaHuUio

MNpumMmeHeHe MOHOSTUNEHIMNKONSA B TENNOBLIX HACOcax 3emns / Boaa:

MoHoaTuneHrnmMkonb ncnone3dyetca PE-konnekTopHbix TpybonpoBogax
3eMIISHbIX KOMMEKTOPOB MM 30HAOB B pacTBOpe C BOAOW (4acTb rMMKONS
= npuM. 25% = 1 yacTb rmuKons M 3 4acTu BOAbl) B KAYECTBE XUAKOCTU
TennoHocutens. Mpu 9ToM gocTuraeTcsa 3awmrta OT 3amep3aHusi Npum. OT
-12°C po -14°C.

MoHO3TUNEHrNMMKONb ONpefensancs B Knacce,Kak HaHeCeHWs Bpeda BoAe
(WGK) 1 nog cHockon 14 (¢ 1999 atuneHrnukonb knaccudmumpoancsa B WGK
0, npu HoBow chopmynuposke VwWVwS ynpasgHsetca WGK 0, Tak 4Tto cpeacTea
3alMTbl OT 3amMep3aHnst, KOTopble nepen NpUHATMEM HOBOW (hOPMYNMPOBKU
knaccudpuuymposanuce B WGK 0, Tenepb onpegenstoTtcsa Kak B obwem He
HaHocAwmn Bped Boge”). = WGK 1 nog ccbinkon 14

3emMnsaHomn 30HA

TennoBon Hacoc BWS-1 06 08 10 12 16
MouwHocTb HarpeBa (BO/W35) n. | kBT 59 8,4 10,8 12,0 16,8
EN 14511
On.mowHocTtb (BO/W35) n.|kBt 1,3 1,8 2,3 2,6 3,6
EN 14511
MouwHocTb oxnaxaeHust (BO/W35) | kBT 4.6 6,6 8,5 9,4 13,2
n. EN 14511

Pacxog ,paccona“ npu pasHuue |n/y 1100 | 1550 | 1900 | 2200 | 2600
B 4K

MwH. onuHa 3oHaa M 77 110 142 157 220
Heobx.kon-Bo 30HA0B Ha 50 m 2 3 3 3 4
PaccTosiHue m-gy 3oHgamm M 6 6 6 6 6

Con.Hacoc MHTerp.B ycTaHoBKy, |Mbap | 500 450 440 560 540
OCTaTOYHbIA Hamnop B CONITHOM
KOHTYpe npu pasHuue B 4K

ConsiH. paclumpuTenbHbIi 6ak n 12 12 12 18 18

- ConsiHow pacnpegenvTens Npy MOHTaXe AOIMKEH ObITb 3aLUMLLEH OT
nonagaHvs JoX4eBoW Bogbl (ONacHOCTb 3amMep3aHus)

- Tpy©Obl KONNEKTOPOB 1 30HOOB NepeL NOAKIIOYEHNEM pacnpenenuTens
OOIMKHbI ObITb 06ECTOYEHDI.

- Bce yacTn ycTaHOBKM, KOTOPbIE CMOHTMPOBAHbI B 30aHNK, U Yepes KOTopble
NpoTEeKaeT ,paccor,, AOMKHbI ObITb M30NMPOBaHbI OT 06pa3oBaHMA KOHAEHcaTa.
- [Npu onpeneneHn napameTpoB Hacoca obpaTuTe BHUMaHWe, YTo npu 25% -
30% ,paccone, noteps gaeneHus Ha daktop 1,5 - 1,7 Gonblue, Yem Npy YUCTON
Boge. [Npon3BoanTeNbHOCTE LIMPKYMSILMOHHOMO Hacoca npuM. Ha 10% Hike,
4YeM y BoApbl.

Pacxog (n/100m Tpy6bi)
Pa3wmepbl Tpy6Obl
,Paccon, Bopa O6wWwuin obbem
25x2,3 8,2 24,5 32,7
32x29 13,5 40,4 53,9
40x2,3 24,5 73,9 98,4
50x2,9 38,4 115 153,4
63 x 3,6 61,1 183,4 2445
75x4,3 86,6 2597 346,6
90 x 5,1 125,0 375,1 500,1
110x 6,3 186,3 558,8 745,1
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15. NpoekTnpoBaHue n ycraHoska BWS-1

3anonHeHne yCTaHOBKM

FpyHT

3anonHeHne yCTaHOBKM OOMKHO NPOUCXOAUTL crieayoLmmM obpasom:

1. TMepen BBOOOM YCTAHOBKM B 3KCMyaTaLumio HEOOXOAMMO MPOBEPUTL BCHO
CUCTEMY Ha repMETUYHOCTb Npu AaerneHun 5 6ap.

2. XopoLUo NPOMbITb BCE KOTypa KOMMeKTopoB. 3anonHeHne OOMKHO
MPOUCXOAMTb U3 OOHOIO OTKPLITOrO pe3epByapa.

3. lMepepn 3anonHeHnem konnekTopa HeobxoaMMO XOPOLLIO NepemMeLlaTh
spaccon,,. MNpy nomoLm nHaMKaTopa NpoBepUTL KOHLEHTPaLMIO cpeacTea
3aLmThl OT 3aMep3anus: 25% ,paccon, + 75% Boga npum. -14°C

4. 3anonHaTb 4O TeX Mop, MOKa 13 CUCTeMbl He ByAeT yaaneH BeCb BO3OyX.
YctaHoBUTb paboyee gasreHve npum. Ha 1 6ap.

MpaBunbHOE pacnonoXeHue yCTaHOBKW AMsi TEPMUYECKOTO UCMOMNb30BaHUS
rpyHTa onpenenseTcs B 00MbLUMHCTBE CryYyaeB TEXHNYECKOM Y 3KOHOMUYECKON
HeobXxoanMOCTbIO.

Owwunbka npu onpeneneHun pasmMepoB MOXET NMPUBECTU K CEPbE3HbIM
npobnemam B pabote a MMEHHO, OT 3aBbILLEHNS PacxodoB No JKcnnyarauum
[0 HaHeceHWs Bpeaa OKpyXaloLlen cpege.

Ecnu He gocTatoyHo nnoLaam Anst 04HOrO 3eMIISIHOMO KOMMeKTopa, TO UCTOYHMK
Tenna He CMOXeT ObITb paccuynTaH. B Takom Cny4dae ny4yule Mcnosfib3oBaTb
TennoBon Hacoc Bo3ayx / Boga. ObpatuTe BHYMaHMe npu 3TOM Ha npumep
YCTaHOBKW TEMMOBOro Hacoca Bo3ayx / Boaa.

PacnonoxeHue anst MOHoBaneHTHoro MNpumvep:

pexuma

Cnegyrowun npuMmep pacrnonoXeHns UCXOAUT M3 TemnepaTtypbl B nogatoLen
NNHUK oTOonUTEenNbHOM ycTaHoBKM OT 35°C M ycpegHeHHOW TemnepaTypbl
spaccona, ot 0°C Bo Bpems Bcero otonuTensHoro nepunoga. Makc. cpok pabotbl
TennoBoro Hacoca coctaenset 1800 y/a, a Takke Noysa, B KOTOPOWN PaCNONOXeH
KOMNneKTop, AOMMKHA ObiTb BMAXHOWN C yAENbHON MOLLHOCTbIO OT 25 B1/Mm2.

Mpy aTOM NonyyarTcs crneayolwme AaHHbIE N0 PACMONOXEHWIO:

YpenbHas MOLLIHOCTb MOYBbI: 25 Bt/m?
PacctosiHne mexay KonnekTopHeiMu Tpybamu: npum. 0,6 - 0,8 m
YaenbHas MOLHOCTb KOMMEKTOPHbIX TPy6: 17 - 20 Bt/m
[MyBunHa pacnonoxeHns KONMNekTopHbIX Tpyo: 1,2-15m
Mpoeoaka konnektopos (PE-PN 10) 32x2,9

Makc. grnvHa maructpaneHoro Tpybonposoga nogatow. 1 06p. nuHuin: 30m
3apaHHoe gaBrneHune pacmput. 6aka 0,5 6ap
HavanbHoe gaBrneHve npegoxpaHUTenbHOro knanaHa 3 6ap
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WD,' 15. NpoekTnpoBaHue n ycraHoska BWS-1

TennoBoun Hacoc BWS-1 | BWS-1 | BWS-1
06 08 10
MowHocTb HarpeBa (BO/W35) EN 14511 kBT 59 8,4 10,8
On. notpebn.mouHocTn (BO/W35) EN 14511 | kBT 1,3 1,8 2,3
MouHocTb oxnaxaenus (BO/W35) EN 14511 | «Br 4,6 6,6 8,5
Pacxopg ,paccona, npu pasHuue B 4K nhy 1100 1550 1900
MwuH. nnowagb KONNekTopos m? 184 264 340
[nvHa konnekTopoB Ha Kaxable 100 m 3 4 5
TeopeTuy. nHTepsan npu pacnonoXeHum M 0,61 0,66 0,68
YaenbHas MOLWHOCTb Ha 1 M KOMfeKTopoB Bt/m 15,3 16,5 17,0
Maructp.Tpy6onpoBog ADQ X TOMNLLMHY CTEHKU 40x2,3|40x2,3(40x2,3
Makc. anuHa 30 m
Mnowanb ycTaHOBKM npum.n 194 248 304
Y4TeHHbI 06bem pacnpegenutens npum.n 3 3 6
OO6beM XMAKOCTU 3aWUThl OT 3amMep3aHna npum.1 49 62 62
O6bem Boapl npum.n 146 189 228
Corn.Hacoc, UHTerp. B YyCTAHOBKY, OCTaTOYHbIN | M6ap 500 450 440
Hanop B CONMSIHOM KOHType npu pasHuue B 4K
Pacwupur. 6ak 0,5 6ap 3agaHHOro gaBneHus | n 12 12 12

" Ecnu nopBofka AnvHHee 15 M (nopatowast n obpatHas nuHuM 30 M), HYXKHO WUCMONb30BaTh
6onblune gnameTpbl!

TennoBown Hacoc BWS-1 12 BWS-1 16
MowHocTb HarpeBa (BO/W35) EN 14511 kBT 12,0 16,8
On. notpebn.mowHocTn (BO/W35) EN 14511 | kBt 2,6 3,6
MowHocTb oxnaxaeHus (BO/W35) EN 14511 | «Br 9.4 13,2
Pacxop ,paccona, npu pasHuue B 4K n 2200 2600
MwuH. nnowaab KonnekTopos m? 376 528
[nnHa konnekTopoB Ha Kaxable 100 m 6 8
TeopeTuy. nHTepBan npu pacnonoXxeHum M 0,63 0,66
YaenbHas MOLHOCTb Ha 1 M KOMNeKkTopoB Bt/m 15,7 16,5
Maructp.Tpy6onposog ADD X TONLWMUHY CTEHKM 40x 2,3 40x 2,3
Makc. anuHa 30 m

Mnowanes ycraHoBKU npum.n 359 455
Y4TeHHbI 06bem pacnpegenutens npum.NI 6 6
O06beM XMAKOCTU 3aWUThl OT 3amMep3aHns npum.n 90 90
O6bem Boabl npuM.N 269 359
Corn.Hacoc, NHTerp. B YCTaHOBKY, OCTaTOYHbIV | M6ap 560 540
Hanop B CONMAHOM KOHType npu pasHuue B 4K

Pacwwupur. 6ak 0,5 6ap 3agaHHoro gaeneHusa | 1 18 18

" Ecnu npoBogka AnvHHee 15 m (nopatowas u obpaTtHas nuHum 30 M), HYXHO MCMonb30BaThb
Gonblune gnameTpbl!
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WD" 15. NMpoekTnpoBaHue n yctaHoeska BWS-1

KpuBas mowHocTu HarpeBa (corn. EN 14511)

BWS-1 35° nopgarowana nuHua
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BWS-1 45° nogarowiasa nuHus
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15. NMpoekTnpoBaHme n yctaHoeska BWS-1

KpuBas mowHocTtn HarpeBa (corn. EN 14511)

MoLyHocTe Harpesa (kBT)
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BWS-1 55° nogatowas nuHus
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16. TennoBoun Hacoc Bo3ayx / Boga Ans
WD" Hapy>XHON YCTaHOBKM

TennoBou Hacoc Bo3gyx / Boaa YkasaHusa no ycTaHoBKe:

ONA Hapy>XHOW YyCTaHOBKU Mpun BbIGOpe MecTa pacrnonoxeHus obpaTtuTe BHMUMaHue Ha crnegywoLime

MOMEHTbI:

- Tennosow Hacoc JomKeH BbITb 4OCTYMNEH CO BCEX CTOPOH (> 1 M go
30aHUA)

- MNpuToyHasa 1 BbITSHKHAA CTOPOHbI AOMMKHbI ObITb CBOGOAHLI. B cBA3M
C TeM, YTO BO3[yX CO CTOPOHbI BbITSKKM NpuM. Ha 5 K xonogHee,

YeM TemnepaTypa OKpyXaroLen cpeapbl, HyXHO y4ecTb obpas3oBaHne
Haneawn. MosToMy BbITsbkHAs 06nacTb He J0SKHA pacnonaraTbCs
HenocpeacTBEHHO Ha CTeHe, Ha Tepacce unu B kopuaope. PaccrosiHue
MeXAy TEMMOBbIMY HACOCaMU, PACTONOXEHHbIMU Ha CTEHE, Teppace U
T.0., BOMKHO cocTaBnATb MUH. 3 M. OkaHTOBKa rpaBnem 2-3 M.

- Bo n3bexaHune KopoTKOro 3amblkaHusl U 3BYKOOTPaXXEHWsI HE crieayeTt
yCTaHaBnmBaTb 060pygoBaHMe B HULLE, HA YIMY CTEHbI UMW MeXay ABYMS
cTeHamu.

- YcTaHOBKa B HU3MHE He JOMYCTMMA, T.K. XONOAHbIA BO34YX OnycKkaeTcs
BHM3, 13-3a Yero He NPOMCXOAUT BO3AYXOOOMEH.

- PacnonoxeHue BbibMpaTh C y4eTOM 3BYKa U KOHAEHCaTa; BO nsbexaHue
HenonagokK y4nTbiBaTb PaCCTOSIHWE A0 COCEeOHEero yvacTtka 3eMru.

- N3beraTtb ycTaHOBKY 060pygOBaHME B HULLAX U YYUTbIBATb
3BYKOOTPaXXeHUe, KOTOPOe MOXET YCUIMBATb 3BYK OT MOBEPXHOCTU CTEHbI
1 nona.

- CnegyeT yunTbIBaTb OCHOBHOE HanpasneHve BeTpa

- [Ins BO3MOXHOrO YMEHbLLEHWS MOTepY AABNEHMS NOABOAKA AOMMKHA ObITb
KOpPOTKOM

- KoHpgeHcar B He3amep3aloLeM Buae AOMMKEH CrimBaTbCcs BMECTe CO
cTouHbiMy Bogamum (DN 50!)

- lMpegycmoTpeTb 3almMTy OT NonagaHus NUCTBbI U CHera

- lMpu ncnob3oBaHMM TENMOBLIX HACOCOB BO3ayX / BOAA 13-3a OTTauBaHuWs
HeobxoaMMo ucnonb3oBaTh Gak-HaAKOMUTENb.

- MNpepycmoTpeTb Tennousonsuuio Tpybonposoaa B 3emne

- Ha kapTuHkax ganee nokasaHbl COOTBETCTBYHOLLME Pa3MeEPbI.
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17. YkasaHus no yctaHOBKe

PekomeHOyeMoe pacronoxeHue:
YcTaHoBKa 4OCTYMHA CO BCEX CTOPOH

BbiTaxka

Bo3ayxa BO3Oyxa

'~

CTopoHa o6cny>KW¢va

A

MpuTOK BO3AYXa M n .
_______________ \ / paccTosiHue \

BbiTaxka

BoiTaxka
BO3ayxa

I
"
]
]
]
]
'
{
3,

BbiTaAXKa
BO3ayxa

o+
.

MwuH. oTcTyn

T

BbITa}Ka Bo3ayX

) e

MpobnemaTnyHoe pacnonoxeHve
3paHve obayBaeTcst XOnoAHbIM
BO3[YXOM.

OcHOBHOe HanpaBrieHue BeTpa
MwH. oTcTyn

bITAXKa

03ayxa

h
l

l

l

l
BbiTs »(K{:l
BO3ayxa |
l

l

l

MpobnemaTtnyHoe pacnonoxeHve
Mpy BETPE MOXKET YXYALUNTLCS
NpuTOK BO3ayXa

MwuH. oTcTyn

BbITAXK

h
I
I
I
I
1
A bITSAXKA
BO3ayxa : i
I
1

He,EI,OFchTVIMOG pacnonoxeHne
YcTaHoBKa HEeOOoCTYyMnHa Ana cepsuca

MwuH. otcTyn

N

B bl TAXK
BO3adyxa

§ BbiTaXkKa

N kos,u,yxa
< 0,8m|

o

S\

HeponycTtumoe pacnonoxeHve
HeT MWH. oTcTyna ans nputoka
BO3ayxa
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17. YkasaHus no yctaHOBKe

BWL-1 A nnaH uokonsi

Tennosow Hacoc HEOBXOAMMO YCTaHOBUTbL HA POBHYHO MMaAKyt NOBEPXHOCTb.
Jlydwe yctaHaBnmBaTh HAacOC Ha GETOHHYIO MNaHeNb UM TPOTYyapHYHO NMINTKY,

KoTopble ByayT obecneymBaTh 3aLLUTY OT 3amep3aHus. Bo nabexaHue 3ByKOBro
KOHTaKTa LOKOfMb TEMMOBOro Hacoca Mo BCel MOBEpPXHOCTU AOMKeH BbiTbh

130MNMPOBaH.

Llokonb 3anuT 6eTOHOM

—_—

Y

[Mpum. 10 cm BeToHa

(YkpenneH webHem
0-32/56 mm)

A

Mpnm. 40 cm
3aliMTa OT 3aMep3aHus

v

230

150 OcHoBaHue B pa3pese
. Mocne mMoHTaxa

3a130nMpoBaTh NEHON

740

BbiTaxkka

[MpuToK

An. kabenb
B Tpybe \ ..
D70-100mMm

CnuB (DN50) mM7H.90cm
Brry6b CBs3aH C
nnaTon OCHOBaHWS

Moparow. / o6paTHan NUHUA HarpeBa
(oTBEpCTUE HA MeCTe MOHTaXxa MUH. 1%,
HaKoOHeYHUK Tpybbl G174, 60MM Yepes
LIOKOrb OCHOBAHMS)

YKOpOTUTL CTanbHON ropupOBaHHbI
wiraHr Ha 300mMm

J

180

BbiTs)kka

e —————

970
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17. YkasaHus no yctaHOBKe

PacnonoxeHue npum

nogcoeguHeHUU K TenyioBomy

Hacocy

[nocknin LOKoNb OCHOBAHUA U3

BOZOHeNpoHuLIaemoro 6eToHa ¢
TPYHTOM 13 LEeBHSA Ans 3aluThl OT
3aMeps3aHus, C 0TBepCTMEM AN
NpoBoAKM Kabens, CM. NnaH LoKons

OtBopg koHaeHcaTa DN50
BepxHuii KaHT cBSA3aH C
LIOKOMeM OCHOBaHWS

MrpOCKONNYHBIN FPYHT

Hwxe rmy6buHbl

3amep3aHus
(MrH.900MMm)

an. kabenb

* NpeaycmoTtpeTb

MWH. OTCTyn OT
CTeHbl 30aHunsA

Mopatowas n obpaTHas NUHKSA
KOHTYpa ropsiiei Boabl,

OTBEpPCTUE Ha MecTe MOHTaXa MuH.1*
HakoHeuHuk gns nogcoegmHenusa G

1 %2“,60MM Yepes LoKoNb OCHOBaHUS

<«—— [poxopa yepes cTeHy

NPONOXUTb B NyCTOE OTBEPCTUE MUH. & 70MM
HakoHeuHuk Tpybbl 60MM Yepes LoKOMb OCHOBaHMUS

- OTBOZA KOHAEHCaTa [OMKEH PacnonoraTbCs Mof HAKIOHOM K CTOKY UIu
TUTPOCKOMNUYHOMY TPYHTY.

- [Mopatouas n obpatHasa NUHUK ropsYein Boabl A0MKHbI BbITb XOPOLLO
N30MNMpPOBaHbI AN 3aLLMThl OT NOTEepU Tenmna u BraxHocTu. Mpy HapyLueHum
3MEeKTPOCHaBXEHNSA U OMACHOCTY 3amMep3aHusl ropsivyo Bogy HeoBXoaMMO CInTb.

- B obowux crnyyasix crnegyet o6patuTe BHUMaH1e Ha MOPO30CTOMKoe
pacronoXxeHue, Hanp., HUXKe YPOBHSI 3aMep3aHnst MUH. oT 900MM.
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WD" 17. YKa3aHus no ycTtaHOBKe

BWL-1 A - otcTynbl

>=800 Mmm

MpuTtok

1105 Mmm

>=1500 MM < P >=1500 um

BbiTskka
BbiTskka

——— Y
—_—

1505 mm

v

>=1000 mm

CTopoHa obecnyxmBaHus

BWL-1 A - OTBoa KOHAeHcaTa

OTBOA KOHAEHCATa C YKITOHOM
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WD,' 18. YpoBeHb Wiyma

BWL-1 YpoBeHb wyma Tennosble Hacockl ObiNW paspaboTtaHbl Ans 6ecluyMHoin paboTbl. HecMoTpsi Ha 3To,
npn MOHTaXxe HeO6XO,ElVIMO Y4nUTbiBaTb BO3MOXXHOCTb 06pa3OBaHVIF| wyma.

HeOGXO,D,VIMO y4uTbiBaTb Makc. oonyctumMmble npepgenbl:

Ob6nactb [onyctumble npegensl
[dB(A)]
[eHb Houb
6.00-22.004 | 22.00-6.00y4
ObnacTtb MeguLUnHbI, 60NbHULbLI U T.4.. 45 35
Cdbepbl BNUsiHNS, Kyaa OTHOCATCS (Kunble 50 35

panoHbI 32 UCKITHOY. KBapTUP)

Cdbepa BNusHUS, Kya OTHOCATCS 55 40
NpenMyLLIeCTBEHHO KBapTUPhbI, (>KUible paioHbI)

Cdbepbl BNNsHKSA, Kyaa He OTHOCATCS 60 45
NPenMyLLIECTBEHHO HU MPOMBbILLMEHHbIE
YCTaHOBKM, HN KBPTUPbI (CMELLIaHHbIe PaloHbI)

Cdpepbl BNUsHWS, Kyaa NpeMMyLLeCTBEHHO 65 50
OTHOCATCS NPOMBILLIIEHHbIE YCTaHOBKM
(MpombiwneHHbIe TepPUTOPUL)

Cdbepa BNusAHUS, Kyla OTHOCATCS B OCHOBHOM 70 70
NPOMBbILLUMEHHbIE YCTAHOBKU 1 B BUAE
WCKIMIOYEHMS KBapTUPbIl A5 PyKOBOASALLETO
CcoCTaBa M MHCMNEKLUMNOHHbIX paboTHNKOB
(NnpombiwneHHas o6nacTb)

MecTo 3amepa BHe TeppuTopuM paccmaTtprBaemon KBapTupbl no coceactsy (0,5m
nepen oTKpbITbIM, Hanbonee BOCNpUnMMYnBbLIM OKHOM)

YpoBeHb LWyMa npu HapyHou yctaHoBke BWL-1 A:

YpOoBeHb 3BYKOBOIO JaBIeHWs B 3aBUCMMOCTM OT PACCTOSIHUSA U HanpasneHus,
Q=2 [dBA]
Tun BWL-1-8 A BWL-1-10 A BWL-1-12 A
HanpaeneHnue N (0] S W N (0] S W N (0] S w
PaccTosHune B m
1 48 42 42 42 48 42 42 42 50 44 43 44
1,4 45 39 39 39 45 39 39 39 47 41 40 41
2 42 36 36 36 42 36 36 36 44 38 37 38
4 36 30 30 30 36 30 30 30 38 32 31 32
5 34 28 28 28 34 28 28 28 36 30 29 30
6 32,5 26,5 26,5 26,5 32,5 26,5 26,5 26,5 34,5 28,5 27,5 28,5
8 30 24 24 24 30 24 24 24 32 26 25 26
10 28 22 22 22 28 22 22 22 30 24 23 24
12 26,5 20,5 20,5 20,5 26,5 20,5 20,5 20,5 28,5 22,5 21,5 22,5
15 24,5 18,5 18,5 18,5 245 18,5 18,5 18,5 26,5 20,5 19,5 20,5

KoadhdumumeHT HanpaeneHHoro aerictera Q=4 nosbilaeT BeNnu4yMHbl B Tabnuue Ha 3 dBA, npu koaddpuumeHTe Q=8 Ha 6
dBA.
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18. YpoBeHb Wwyma

3ByKOOTpaxeHue
(koadphbuuMeHT HanpaBreHHOro
gencreusa Q)

HanpaBneHMe ninydyeHusd

TennoBoro Hacoca

C yBenuyeHneM 4ncna BepTrKanbHbIX MOBEPXHOCTEN, PACMONOXEHHbIX MO COCEACTBY
(Hanp, cTeH), NoBbILLAETCH YPOBEHb 3BYKOBOIO AABMEHMS MO OTHOLLEHNIO K cBOOOAHO
cTosien yctaHoske (Q = Koadhd. HanpaBneHHOro 4encTBns)

Q=2: Hapy>KHoe McnonHeHne cBOBOAHOCTOSLLIErNO TEMNOBOrO Hacoca

S

Q=4: Tennosow Hacoc Unn BbITSHKKA / MPUTOK BO3adyxa (BHYTPEHHEE pacronoxeHne) Ha
CTeHe goma

Q=8: TennoBoK HacoC WU BbITsHKKA / MPUTOK Bo3ayXa (BHYTPEHHee pacnorioxeHne) Ha
CTeHe loMa C YIToBbIM (hacafom

N N = CrtopoHa BcacbiBaHusi
W, O = CTOPOHbI BbITSXKKM
S = ®poHTanbHasa CTopoHa

[puToK

=
BbiTs)KKa
BbiTs)kka
(@)

4800630_0410RUS
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18. YpoBeHb Wiyma

Corn. DIN EN 12102 paccuntbiBaeTcs ypoOBEHb 3BYKOBOW MOLLHOCTY TEMOBbIX HACOCOB. OH MEHSIETCH B 3aBUCUMOCTU OT
cpenpl, HanpaBneHUs N PacCTOSIHUS.

Tun YpoBeHb 3ByKOBOW MOLLHOCTU
[dBA]
corn. DIN EN 12102
Knacc TOYHOCTH 2

BWL-1-8 A 57
BWL-1-10 A 57
BWL-1-12 A 59

Mpwn ycTaHOBKe y4yecTb criegytolwme MOMEHThHI:

CBo6GoAHOE NPOCTPAHCTBO B LIOKOSE TEMNMOBOMO HACOCa NPUBOAUT K MOBbLILLEHUIO LLIYMOBOTO YPOBHSI, YTO HY>HO n3beratb.

He cnenyet yctaHaBnmBaTtb TeNsioBbie HACcOChl B HeI'IOCpe,ElCTBeHHOIZ ©6nnM30CTM OT OKOH MOMELLIEHWIA, YyBCTBUTESbHbIX K
BO3HMKHOBEHUIO LWYyMa, Hanp., cnaribHbIX KOMHAT U T.A4.

YctaHoBka 060pyAoBaHMSA B HULLIAX, Ha Yriy CTEHbl NNy Mexay ABYMsi CTEHaMy CNOCOBCTBYET NOBLILLIEHWIO YPOBHS LUyMa U He
pekomeHayetca. [laHHble B Tabnuue Ha BWL-1 A paccunTaHbl Ha nonykpyrioe oTpaxeHune 3syka (Q=2).

YpoBeHb WyMa npu BHYTPEeHHEM pacnosioXXeHum TennoBoro Hacoca BWL-1 I:

B nomewieHun:

Tun 3ByKOBasi MOLLHOCTb YpoBeHb 3BykoBOro aasnexHuns [dBA] B
[dBA] nomMeLleHnn nnowaabo npum. 50 m3
BWL-1-8 | 50 46
BWL-1-10 | 50 46
BWL-1-12 1 52 48

Mpwn Oonblue AnvHe KaHanoB B NMOMELLEHNM BENMMYMHA NOBbLILLAETCS HE3HAYNTENBHO.

Ha ynuue:
Tun 3BykoBasi MoLHOCTb [dBA] Ha 3BykoBasi MoLLHOCTb [dBA] Ha
npuToKe BbITSDKKE
BWL-1-8 | 59 55
BWL-1-10 | 60 56
BWL-1-12 | 61 57

YpoBeHb 3BYKOBOro AaBrieHUs Nepen pelieTkamMmu Ha NPUTOKE U BbITSKKE NPU pasnUYHbIX PacCTOAHUAX U
HanpasneHun Q=4, Q=8 nosblwaeT BennyMHy Ha 3 dBA:

PaccTtosiHne B m YpoBeHb 3ByKoBOro fasneHus [dBA]

BWL-1-8 | BWL-1-10 | BWL-1-12 |

Mputok | Boitsxkka | Mputok | Beitskka | Mputok | BeiTspkka
1 54 50 55 51 56 52
1,4 51 47 52 48 53 49
2 48 44 49 45 50 46
4 42 38 43 39 44 40
5 40 36 41 37 42 38
6 38,5 34,5 39,5 35,5 40,5 36,5
8 36 32 37 33 38 34
10 34 30 35 31 36 32
12 32,5 28,5 33,5 29,5 34,5 30,5
15 30,5 26,5 31,5 27,5 32,5 28,5

Ecnn npuToK 1 BbITSXKKa pacnofnoXeHbl Ha O4HOW CTeHe psaoM Opyr ¢ opyrom, B TaKOM cliy4ae MCnonb3yrT YPOBEHb 3BYyKa U3

Tabnuukl B rpache nputok 1 npnbaenstoT 1 dBA.
Ecnn mexagy BWL-1 | n cTeHoW Hy>eH KaHan, TO ypOBeHb 3ByKa MOHWMXaeTcs corn. Tabnuue.
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19. PacnonoxeHue TOYKM OMBaNeHTHOCTHU

Mpumep pacnonoxeHus

ﬂuarpamma Ansa onpepgerieHns TOYKU
6MBaNeHTHOCTM U MOLLHOCTMU 31.

HarpeBaTesibHOro ayfieMeHTa

5 kW

E-Stab

WP, Tn

MoTpebHoCTb B NoTpebneHun Tenna (oTonuTenbHasa Harpy3ka 3gaHus) corl.
DIN 4701 cootB. EN 12831 o1 7,7 kBT. 3T0 ncxogut n3 notpebHOCTU B ropsiHen
Boge Ha 4 yenosek (0,25 kBT/4en) n HopManbHOM Hapy>KHOW TeMnepaTypbl OT
-16°C. DHeprocbeperaroLme opraHnsaLmmn NpegocTaBnatoT Bpems GriokMpoBKM
2 x 2 4. dakTop 6rioknposkm BpeMeHn Z coctasnseTt 1,1.

[Mpn NnoMoLM 3TUX AaHHbBIX pacCyYUTLIBAETCS MOLLHOCTb TEMMOBOro Hacoca:

Q,,=(Q,+Q,,)xZ = (7,7«kBr+1,0Br)x 1,1=96«Br

Qe s = Qe - Qe = 9,6 kBT-4,6kBr=5.0kBr1
QWP Heobxogumas makc. MOLLIHOCTb TEMIOBOro Hacoca
QG OTtonuT. Harpy3ka 3gaHus (NnoTpebneHve 3gaHnem Tenna)
Qw MoTpebnsieMasi MOLLHOCTb 45151 BOAOMNOATOTOBKM
Q. ..o MoLLHOCTb HarpeBaTenbHOro anemMeHTa
Qurn MoLLHOCTb Harp.Ten.Hacoca npu HOPM. PachONOXeHWM
Z dakTop GrOKMPOBKM BpEMEHU
3
X 16
© 15 Mopatowl.nnH 55°C
EB Monatow.nvH. 45°C
% 14 = Tionatotm]35°C
I ’
n 13
& /
e 12
|
RN /(
= 10

/

8

7 TOYKa OWBarieHTHOCTH

6

5 \\\

4 \

3 N

5 AN

1 AN

0

30 -20 5 -10 0 10 20 30 40 50

HopMm. Hap. TemMnepaTypa Temn. Bo3ayxa Ha Bxoge (°C)

CornacHo gmnarpamme, Teopetmndeckasi MOLLHOCTb Harpeea npu HopmarnbHOM
pacnonoXeHnn cooTBeTcTByEeT NpuM. 4,6 KBT. T.K. HarpeBaTenbHbI ANEMEHT
yCTaHaBMMBAaETCH Ha MOLLHOCTb 6 KBT, TO Makc. MOLLHOCTb HarpeBa BO3MOXHa
10,6 kBT npu -16°C HapyxHewn TemnepaTypbl.

Touka 6rBaneHTHOCTM nony4aetcs npyum.npm -7°C.

Kak npaBuno, gononHutensHoe otonneHue coctasnseT npum. 50 - 60%
HeobxoQMMOM MOLLIHOCTM HarpeBa. He cmoTps Ha TO, YTO YacTb MOLLHOCTM
OOMNOMHUTENBHOIO HarpeBa OTHOCUTENBHO BbICOKa, paboyas YacTb cocTaBnseT
TOMbKO NpuM. 2 - 5% exerogHoro Harpesa.

B npeanoxeHHom npumepe Gornep Tennoeoro Hacoca oobemom 300 NUTpoB
MOXeT obecneunTb exxeqHeBHYH NOTpeOHOCTb B oTonneHnn 4 yenosek (EFH 4
x 70 n/peHb = BogoHarpesatens 400 n).

4800630_0410RUS

37



20. TennoBou Hacoc Bo3ayx / Boaa AnA
WD,' BHYTPeHHEN YCTaHOBKU

TennoBou Hacoc Bo3ayx / Boga ans TennoBble HAacoCbl BO3ayx / Boga Ansi YCTAHOBKM BHYTPU MOMeELLeHUs no
BHYTPEHHEN YyCTaHOBKU COBPEMEHHbLIM CTPOUTENbHBLIM CTaHA4APTaM yCTaHaBNMBaETCst 6e3 orpaHnyeHust.
B coegnHeHUn ¢ MHTErpupoBaHHON CUCTEMON OTOMNMNEHUS 3Ta YCTAHOBKA MOXET
NCNONb30BaTbCS KaKk eAUHCTBEHHbIN TennoreHeparop.

BenuunHa MOLLHOCTK, NonyyYyaemon U3 oKpyatoLLlen cpefpbl, 3a0aeTCs C y4ETOM
Tuna yctaHoBku. bnarogaps npumeHeHuto xnagareHta R407C, HeTpanbHOro
OIS OKpy>KatoLLen cpefbl, rapaHTUPYeTCs MOHOSHEPTETUYHBIN cnocob paboThbl
YyCTaHOBKM Npu Temneparype ao -25°C.

PacnonoxeHue ocyLecTBnsieTcsa npy NOMOLLM ANUrpaMmMbl MOLLHOCTY HarpeBsa
1 aHanorM4yHo pacnorioXeHWo TENNOBOro Hacoca BO3ayX / Bofa Ansi Hapy>XHOro
NCNOMNHEHNS.
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WD" 21. NpoekTuposBaHue / MmoHTaxx BWL-1-A/l

KpuBas mowHocTn HarpeBa ¢ pa3Huuen B 5K corn. EN 14511

BWL-1 npu Temnepatype B nogatowenn nuHum 35° Vorlauftemperatur

20 ‘
18 ~ BWL-1-12
|
16 BWL-1-10
14 —
= v _— BWL-1-08
2 12 / -
3 /
2 10 /
©
I 8 / /
o
e
/,
2
0
-30  -20 -10 0 10 20 30 40 50

HapyxHss Temnepatypa (°C)

BWL-1 npu temnepatype B nogarowien nuHum 45°

20 | \
BWL-1-12
18 |
___— BWL-1-10
16 —— |
1 // — BWL-1-08
~

- /,5/
i yoal

MoLuHOCTb HarpeBa (KBT)

c N » O

-30 -20 -10 0] 10 20 30 40 50

HapyxHsas Temnepatypa (°C)
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21. NMpoekTnpoBaHue / yctaHoBka BWL-1-A/l

KpuBas mowHocTn HarpeBa ¢ pa3Huuen B 5K corn. EN 14511

BWL-1 npu temnepatype B nogarowien nmHmum 55°

MowwHocTb HarpeBa (kBT)

20

18

- A
A O

N
N

N
o O

c N b O

| BWL—1—12‘
|
= L-1-10
/ BW }
= BWL-1-08
// -
///,
e ~
-20 -10 (0] 10 20 30 40 50

HapyxHsas Temneparypa (°C)
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WD‘, 22. Wolf WP - Moaynb

Wolf mogynb

WPM-1

BWL-1-A BWL-1-I BWS-1 Hyd rotower

- COP po 5,0 (,paccon, BO/W35) corn. EN255

- ObwumBka, KOMNpeccop, TPyObl 3BYKO- U TEMITOM30SIMPOBAHbI

- BbICTpbI MOHTaX

- Bce koMnnekTytoLwme CMOHTMPOBaHbI NpeaBapuUTESibHO

- MogynbHbIn NpuHUMN (TENMOBOW Hacoc, Mmodynb bonnepa, mogyne Gaka-
HakonuTens)

- BO3MOXHbI pa3nuyHble BapnaHTbl YCTAaHOBKM

- LtekepHas nogsoaka

- KmobuHupyetcs ¢ cuctemon perynuposkmn Wolf

- FCKW unctbin xnapareHT R407C

OKOHOMSALWMIA MeCTO MoAYIbHbIN
npuHUMn WPM-1
ConsiHon Hacoc BWS-1 + Gownnep
CEW-1

(oo makc.10kW)

BWS-1
WPM-1

CEW-1-200 BWS-1 CEW-1-200
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WD" 22. Wolf WP - Moaynb

BHyTpeHHee ucnosiHeHWe 3KOHOMUT MEeCTO, MOAYNbHbIN NPUHLMI
TennoBou Hacoc Bo3ayx / Boga BWL-1 | + BapmaHTbI pacnonoxeHusa (MOWHOCTbL Makc. fo10kBT)

Opyr Hag apyrom

N

CPM-1-70/7 (8,10 kBT)
CPM-1-70/8 (12 kBT)

CEW-1-200 (go 10 kBT)

HapyxHee ucnomnHeHve MoAaynbHbIA NPUHLMN 3KOHOMUT MECTO
TennoBou Hacoc Bo3ayx / Boga BWL-1 | + BapuaHTbl pacnonoxeHus (makc. o 10 kBT)

CPM-1-70/7 (8,10 kBT)
CPM-1-70/8 (12 kBT)

CEW-1-200 (go 10 kBT)

YnpaBneHue TennoBbIM HACOCOM

o CnyXnT anemMeHTOM perynmpoBKn Aris BCEX
TENNOBbIX HAOCOB

e HacTeHHbI MOHTaX

o OGCnyXMBaLWNUA MOAYMb MOAYMb MPUMEHSITLCS, Kak
ONCTaHUMOHHOE YNpaBrneHne B XXUITOM MOMELLEHUN

BapMaHTbl pacnonoXxeHus gpyr Hag gpyrom

Mogynb 6aka-Hakonutena CPM-1-70

e O6bem 70 n

o [1na oTTaMBaHnsa ncnaputens

o Kak pasgeneHHbii 6ak unv 6onnep NocnomnHoro
Harpesa

o /IHTerpmpoBaHHbI BbICOKOSMMEKTUBHbLIN HAacoC
KOHTypa HarpeBa (knacc A)

o /IHTerpmpoBaHHbI 3-X XO40BOW KnanaH

e BoamoxHa KoMBuHauus ¢ apyrumu bovinepamu

BogoHarpeeatens CEW-1-200

e [1Nowaab TennoodbmMeHHNka 2,3 m?
e [1nsa TennoBbIx HaocoB Ao 10 kBT

42 4800630_0410RUS



WL EF

23. BWS-1

BWS-1-06,08,10,12,16

TennoBoMu Hacoc 3emnsa / Boaa

BWS-1-06,08,10,12,16
o Bo3amOxeH ogHOBaneHTHbIV pexnm paboThbl
e XnapareHt R407C
e VIHTErpMpoBaHHbIN N3MEPUTENb TENITOBOW MOLLHOCTHU
- lamepeHune pacxopa ¢ nHavkaumen HemcnpaBHocTen®
- BO3MOXXHOCTb AMarHOCTUKN
- BoamoxeH nokasatenb JAZ, ecnu an. CHETYMK COEANHEH C
nHtepcpencom SO Ha WPM-1
o VIHTErpupoBaHHbIN BbICOKOIMMEKTUBHBIN HACOC KOHTYpa
HarpeBa (kracc A)
o /IHTErpMpoBaHHbIN BbICOKOIMDMEKTUBHbLIN HACOC CONSIHOIO
KOHTypa (knacc A)
© ONEeKTPOHHbIN perynupyemMbliin JOMONHUTENBHbBIV NOAOrPEB
- PerynmpoBka MOLLIHOCTM 3. HarpeBaTenbHOrO rieMeHTa npu
HeobxoamMmMocTu ot 1-6 kBT
- Perynupyemoe orpaHnyeHne Makc. Harpysku
- Perynupyemsblii aBapuinHbIn pexnm
e CnnowHas obwmBKa Tenmno- n 3ByKOM30nMpoBaHa
o 3BYKOM30MMPOBaHHbIE YCTAHOBOYHbIE HOXKU
e On. NnaBeHbIN NycK Anst komnpeccopa (08/10/12/16 kBT)
e YpoBeHb 3BYKOBOrO AasneHusa < 39 dBA (B nomelleHumn
yaaneHve Ha 1 m)
o 3BYyKOM30NMMpPOBaHHas rMapaBnvka B yCTaHOBKe
o /IHTerpmpoBaHHbI 3-X XOA0BOW NEPEKNoYatoLW M KnanaH Ans
ropsiyen Bogpl
e [pynna 6e3onacHOCTV ANs KOHTYPOB HarpeBsa 1 ,paccona,,
BKITHOYas TEMNMNOM30MSLMIO
¢ bricTpas, HagexHas n npocTas nogsoaka
- 4M coequHUTENBHOrO kKabensa ¢ KOANPOBAHHbBIM LUTEKEPOM
ot BWS-1 k WPM-1
e Pene gasneHus ,paccona, 1 Boabl
- OneKkTpoHHas LmMdpoBas MHAUKaUUSA 1 coobLLeHms o
HencnpaBHOCTSX
- MpepHasHayeH ans 6oNbLUMHCTBA PETMOHOB

4800630_0410RUS
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24. NabapuTtHble pa3mepbl BWS-1

MabaputHblie pa3mepbl BWS-1 ~—C——.  B——
~————F T — -
—
el
(W tE
A
xon paccona, o —_—r
Bbixoa ,paccona,
ofaLL.NH.HarpeBa D
Op. NWH. Harpesa
6p.nnH.rop.soapl
—— OfjaloLL,.NH.rop.BoAbI
-—b5x95—
‘\/
OpmHoYHast ycTaHoBKa
Tun BWS-1- Pacnonoxenune apyr Hag ,u,pyk...- L
06/08/10/12/16 o BWS-1-
Beicota A MM 710 06/08/10
LinputHa B MM 600 O6uas Bbicota ¢ CEW-1-200 | D mm 1980
Mmy6uHa C mm 650 BbicoTa rpynmbl 6esonacH. E mMm 182
PekomeHayemoe paccTosiHue ot
CTeHbl U NoTorNKa MoTonok CreHa
=200 mm
CteHa = 500 mm =400 mm CreHa
+—>
s
CteHa s
o
g ——
&
" N I > 800 MM N
CepBU1CHbIN OTCTYN

44
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25. TexHun4yeckune gaHHble BWS-1

TexHu4yeckue gaHHble BWS-1

Tun BWS-1-06 BWS-1-08 BWS-1-10 BWS-1-12 BWS-1-16
MowHocTb HarpeBa / COP BO/W35 corn. kBT /- 6,3/5,0 8,7/5,0 11,8/5,0 12,3/4,9 16,7/4,8
EN255
BO/W35 corn. EN14511 «kBt/- 59/4,7 8,4/4,7 10,8/4,7 12,0/4,7 16,4 /4,6
BO/W55 corn. EN14511 kBt /- 53/2,8 74128 9,2/2,9 10,5/2,8 14,427
B5/W35 corn. EN14511 «kBt/- 6,9/5,3 9,7/5,4 12,3/5,4 13,8/5,3 18,9/5,1
B-5/W45 corn. EN14511 kBt / - 4,8/3,1 6,8/3,1 8,6 /3,1 9,7/3,1 13,3/3,0
O6uwas BbicoTa A MM 710 710 710 710 710
O6Lwas WwupuHa B mm 600 600 600 600 600
O6was rmybuHa C mm 650 650 650 650 650
MopatoL./o6p.NuH.HarpeBa, rop.eoapl, G 175" 14" 15" 175" 14"
BXOZ/BbIXO[, paccona (AG)
YpoBeHb 3ByKOBOrO AaBrieHus dB(A) 41 42 42 43 45
YpoBeHb 3ByKOBOrO AaBIeHUs dB(A) 39 40 40 41 43
paccynTbIBAETCSl Ha paccT.1m oT
TENMOBOro HAcoca (B NOMELLEHUN)
Pabouyas rpaHvLa TemnepaTypbl rop.Bobl °C| +20 po +63 +20 go +63 +20 po +63 +20 go +63 +20 po +63
Pabouas rpaHuua temn. ,paccona, °C| -5po+20 -5 po +20 -5 po +20 -5 pgo +20 -5 po +20
Tun xnagareHTa / 06beM 3anonHeHus -/kr| R407C /1,8 | R407C /2,0 | R407C/2,25| R407C /2,8 | R407C /3,1
MwuH. pacxog Bogpl (10K) / HOMUH. (5K) / n/4| 550/1000/ | 700/1440/ | 900/1800/ | 1000 /2050 /|1400/ 2750/
makc. (4K) 1300 1800 2250 2600 3500
OcTaTouHbIN Hanop npu pasHuue B 5K mbap 580 510 450 580 440
3-X0[O0BOV BEHTUIMb AN KOHTYpa WHTErpup. WHTErpup. WHTErpup. WHTErpup. VHTErpup.
NPUroTOBMEHWS ropsiyen Boabl
MwuH. pacxog Bogpl ,paccona, (5K) / n/4] 900/1100/ | 1200/1550/| 1500/1900 /| 1730/ 2200/ | 2050 / 2600 /
HoMUH. (4K) / makc. (3K) 1500 2060 2500 2900 3400
OcTaTouHbIN Hanop npu pasHuue B 4K mbap 500 450 440 560 540
MuH.kOHUeHTpauus ,paccona, / 3awmta  %/°C 25/-13 25/-13 25/-13 25/-13 25/-13
OT 3aMep3aHus
HarpeBaTtenbHbin anemeHT 3 asH. 400B KW 1006 1006 1006 1006 1006
Makc.Tok B ycTaHOBKe A 4 5,2 6,9 7,5 11
MoTpebnenvne mowHocTy / an.Tok/ KBr/| 1,3/23/0,75 |1,8/3,2/0,80|12,3/4,3/0,76| 2,6/4,6/ 3,6/7/0,75
cos ¢ npv BO/W35 Al- 0,75
MoTpebrieHne MOLLHOCTU Hacoca KOHTypa Bt 45 55 60 100 110
HarpeBa npv HOMWH.pacxoae
MoTpebneHne MOLLHOCTM COMSIHOrO Bt 55 60 65 110 120
Hacoca nNpu HOMWH.pacxoae
MyckoBoW TOK npsMon A 27 30 40 40 40
CteneHb 3aWuThl 1P IP20 IP20 IP20 1P20 IP20
Bec Kr 133 139 148 158 165
On.nogkntodeHe /[ npegoxpaHuTenb 3~PE /400
Tennosoit Hacoc 3~PE/400VAC/50Ty / 10A/C VAC/
50Ty /16 AIC
HarpeBaTenbHbIn anemeHT 3~PE/400VAC/50Ty / 10A/B
Ynpaensiiollee HanpskeHve 1~NPE/230VAC /50Ty / 10A/B
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WD" 26. BWL-1

BWL-1-08,10,12 | TennoBou Hacoc Bo3ayx / Boga

BWL-1-08,10,12

e EC-paguanbHbIvi BEHTUNATOP
- NNaBHOE ynpaeneHue, TUX1I,aHeprocoeperatLnn, MOLLHbIN
e OyHKUMSA OTTanBaHUS
- ,EcTecTBeHHOe oTTanBaHue” (Npyn TeMmnepaType Hapy>KHOro
Bo3gyxa > 4°C)
- Mpwn HeoBxoaMMOCTM C NOBTOPEHNEM MpoLiecca
o /IHTErpMpoBaHHbIN N3MEPUTESb TEMITOBOW MOLLHOCTHU
- N3mepeHune pacxoga c onoBeLLeHNEM O HEUCTNPABHOCTU
- BO3MOXHOCTb AMarHoCTukm
- BoamoxxHo yBegomnenne JAZ, ecnu gaTtymk Toka COeQMHEH C
nHTepderncom SO Ha WPM
e Perynupyembli 3neKTponogorpes
- PerynunpoBka moLHOCTV E-HarpeBaTenbHOro anemMeHTa npm
HeobxoaymocTy ot 1-6 KBT
- Perynnpyemoe orpaHnyeHne nmkoBon Harpy3ku
- Perynnpyembiii aBapuiHbIN pexnm
BWL-1-08,10,12 A o OBNMLOBKa 3BYKO- U TENNOU30NMPOBaHa
e 3BYKOM30NMMPOBaHHbIE YCTAHOBOYHbIE HOXKM
e YpoBeHb 3BYKOBOIO AaeneHus < 48 dBA BWL-1-I (B nomeLLeHnmn Ha
pacctosiHumn 1 m)
© YpoBeHb 3BykoBoro aaenenus < 30 dBA BWL-1-A (CHapy»Xu1 Ha pacCTOsiHAN
10m)
e BbITshkHbIE kaHamnbl BO34YXOBOAOB NOACOEAMHSIIOTCSA Ha BbIOOP cresa nnm
cnpaea
e BO3MOXHbI r'MOKME BbITSDKHBIE KaHarbl BO30yXOBOAOB (MPUHAANEXHOCTN)
o BbICTPbIN N HECITOXHbIN MOHTaX MOABOAKN
- CoeanHuTenbHbIN kabenb anvHon 14/21/30 pna BWL-1-A
e KoHTponnep oaeneHusi Boael
- UndppoBast nHamkaums n yBeAOMIIEHUSI O HEUCNPABHOCTSIX
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27. NabapuTHble pa3mepbl

BWL-1 I/A

FabapuTtHble pa3vepbl BWL-1 I/A

BWL-1-A - HapyXHee UCMNOofHeHne

—

BWL-1-I - BHyTpeHHee ucnonHeHune

Typ BWL-1-08-A BWL-1-08-I
BWL-1-10-A BWL-1-10-I
BWL-1-12-A BWL-1-12-I
O6L.BbIcOTa A MM 1665 1665
OO0w,.WwnpuHa B mm 1505 985
O6w.rmy6uHa C mm 1105 810

4800630_0410RUS
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28. TexHun4yeckue aaHHble BWL-1

TexHu4yeckme gaHHblie BWL-1

Tvn BWL-1 BWL-1 BWL-1 BWL-1 BWL-1 BWL-1
-08-A -08-| -10-A -10-1 -12-A -12-1
MouHocTb HarpeBa / COP  A2/W35 corn. EN255 kBT / - 8,3/4,0 9,8/3,9 11,9/3,9
A2/W35 corn. EN14511 kBT / - 8,2/3,8 9,7/3,7 11,8/3,7
A7/W35 corn. EN14511 kBT / - 9,4/4,5 11,0/4,4 13,3/4,5
A7/W45 corn. EN14511 kBT / - 9,0/3,3 10,5/3,2 13,5/3,3
A10/W35 corn. EN14511 kBT / - 11,1/4,7 13,0/4,6 15,5/4,6
A-7/W35 corn. EN14511 kBT / - 6,7 /3,1 8,3/3,1 9,5/3,0
Mopatowl. / 06p. NHMKM Harpesa G (IG) 112" 112" 195"
[TonepeyHbIn pa3pes BO3QYLLIHOMO KaHana mm - 550 x 550 - 550 x 550 - 550 x 550
YpoBeHb 3ByKOBOWM MOLLHOCTH dB(A) 57 50 57 50 59 52
YpoBeHb 3ByKOBOMO JABIEHNS paccyMTbIBAETCA
Ha yoaneHuu 1 M OT TEMMOBOro Hacoca (B dB(A) - 46 - 46 - 48
noMeLLeHnn)
YpoBeHb 3BYKOBOIO AaBreHUs paccynTbiBaeTCcs
Hg y,Cl,aJ'IeHVI)l,/I 5m ot TennosoropHacoca dB(A) 33 ) 33 . 35 B
YpoBeHb 3BYKOBOIO AaBreHMs paccunTbiBaeTca dB(A) 27 ) 27 ) 29 )
Ha yaaneHun 10 M OT TennoBoro Hacoca
Pabouas rpaHuua Temneparypbl ropsiieii Boabl °C +20 go +63 +20 go +63 +20 po +63
_l\g?Kc.TemnepaTypa rop.BOAbI NPV Hap.TemnepaType °c +55 +55 +55
Pabouas rpaHuua temneparypsbl Bo3gyxa °C °C -25 no +40 -25 po +40 -25 po +40
Tun xnagareHta / O6bem 3anonHeHus -/ Kr R407C /3,4 R407C /4,4 R407C /4,5
MwuH.pacxog Bogbl (10K) / HoMuH. (5K) / makc.(4K) n/q| 700/1400/1700 | 900/ 1750 /2200 | 1000 /2000 /2500
MoTeps naBneHns TenroBoro Hacoca NPy HOMUH. mBap 70 93 95
pacxoae BoAbl
Temnepatypa npu A2/W35 corn. EN14511 K 4,2 4.1 4.4
Pacxon Bo3gyxa npu A2 Makc. BHELLHEro AaBrneHnst M3y 3000 3000 3200
Makc. BHellHee aaBneHue (perynup.) Ma 20 - 50 20 - 50 20 - 50
HarpeBaTtenbHbIn anemeHT 3 gasH. 400B kBT 1 bis 6 1 bis 6 1 bis 6
Makc.Tok B yCTaHOBKe A 6,9 7,5 9,4
[NoTpebneHne mowHOCTN / an.TokK / cos
an?ﬁ\Z/W?)S o EN14511 ¢ KBr/A/-|  2,214,2/0,79 2,6/4,8/0,78 3,2/59/0,76
[MyckoBow TOK NpsMou A 40 40 40
CteneHb 3aWuThbl IP IP24 P24 1P24
Bec kr| 255 | 245 260 | 250 265 | 255
On. nogkntodeHne [/ [lMpepoxpaHuTenb
Tennosoit Hacoc 3~PE/400VAC/50Ty | 1oaic [PEMOOVACIS0RZ
HarpeBaTenbHbIi anemeHT 3~PE/400VAC /50Ty / 10A/B
Ynpaensitollee HanpsikeHve 1~NPE/230VAC/50Ty / 10A/B
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29. lNoagknoyeHUe BO3AYLWIHOro KaHana

MopkniovyeHue Bo3ayLHoOro kaHana B uensx 6ecnepebonHon paboTel TEMMOBOrO Hacoca Bo3gyx / Boga Ans

MuH. nonepeyHble pa3mepbl
BHYTPEHHero cevyeHusi

MwuH. pa3mepbl nonepe4yHoro
ceyeHUs cBeTOBOWM LUAXThl

nOTepVI AaBlieHnsa
opMeHTM POBOYHbI€ 3HA4YeHUsA

BHYTPEHHEro UCMOSIHEHNA B KayecTBe MPUHALMIEXHOCTEN MCMNONb3YTCA
Bo3gyxoBoabl. BozayxoBoabl GFB (CTEKNTOBONOKOHHbIN 0BNErYeHHbIn) Tenso-
N 3BYKOM3OSTMPOBAHbI, YEM MO3BOSIAIOT 3HAYUTENBHO CHWXaTb 3aTpaTtbl Mo
YCTaHOBKE Ha MeCTe MOHTaxa.

Bo n3bexaHue CHMXeHUs Heobxooummoro pacxoga BO3gyxa KaHarnbl
pacnonaralTcs B BbIXO4HOM OTBEPCTUM C KOHTAKTHOWM 3aLUUTOW, a TaKkKe C
peLleTKom, 3almLLatoLlen OT NorogHbIX yCrioBui. PelleTka MOHTUMpPYeTCs Haz
YPOBHEM MOBEPXHOCTM 3EMIIU, ECIM LLAXTa 3alUMLLEHA OT NMOrOAHbIX YCNOBUI
1 nonagaHus Bnaru.

BHelwHee gaBneHuve:
Makc. BHellHee aaBneHue coctasnsgeT 50 lMNa. 3ta BenuynHa He JormkHa
NpeBbILLATLCA.

KaHanbl 3arepmMmeTn3npoBaHbl 4epes T.H. COeANHUTEIb KaHarioB npu nomMoLiun
yI'IJ'IOTHI/ITeJ'IbHOIZ JEHTbI. ,D,pyFVIMVI NnpUHagnNeXXHoCTAMu Ana KaHanosB ABNAKTCA
pambl, 3allUTHaAA pelleTka U 3aluTtHada OT NOorogHbIX yCﬂOBVIVI peLwieTKka,
KOTOpble Heobxoanmo NPUMEHATL AnA Oonee HageXXHOrO MOHTaXa.

BaxHble ykaszaHua ans MoHTaxa:

- BnaronpuaTHoe pacnonoxeHvne coeanHEHNs KaHanoB Yepes yron (HeT 3acTos
BO3ayxa)

- Y4yecCTb OTBEPCTUNE B CTEHE B NepeaHel 4actu

- BblbpaTb ycTaHOBKY OTHOCUTENBHO 3BYKa U KOHAEHCaTa (CnarnbHble MOMELLEHUS],
BIaXXHOCTb BO3yxa)

- BosgyLuHble kaHanbl ¢ Tennonsonsumnen

- bak-HakonuTenb HeobxoauM Ans OTTauBaHWs

Y4yecTb OCHOBHOE HanpaerneHve BeTpa 1 usberatb 3acTamBaHus Bo3gyxa
He BbIBOAUTb BbITSXKKY Ha Teppacy MUnu neLlexonHyo OPOXKKY

3awmTnTb BO34YLLHOE OTBEPCTME OT NonagaHus NMUCTBbI U cHera
MpenycmoTpeTb O0TBOA KOoHAEHcaTa

WP-tun BHyTp. nonepe4HbIl pa3pes3 cTalibHOro KaHarna B MM
BWL-1-08/10/12 550 x 550 mm

WP-Tun Bxopn / BbIxog Bo3gyxa

BWL-1-08/10/12 1000 x 600 mm (LxB)

CgeToBasa wWaxrta [OJKHA ObiTb 06TEKaeMoOn, NpUYeM paguyc LOJIKEH
COOTBETCTBOBATH LUMPUHE CBETOBOW LLaxThbl B.

GFB-Bo3ayLUHbIN KaHan 0,5 Ma/m
GFB-koneHo Bo3gyLiHoro kaHana 90° 3Ma

MOKMIN BO3AYLUHBIV KaHar 1,5 Ma/m
Bxop Bo3gyxa ycTaHOBKM 4 a

Bbixoa Bo3gyxa yCTaHOBKM 3Ma
3awmTHas pelleTka

(cBOGOAHLIN pa3pes > 80%) 1,5MNa

MpuTok norogo3awmwatowien pewetkn 1320x825mm 7 MNa

MpuTok norogo3awmwatowien pewetkn 600x600mMm 18 lMa
BbiTskka norogosawuwiaroen pewetkn 600x600mm 15 Ma

4800630_0410RUS
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WD,' 29. NNoacoeanHeHWe BO3QyLWHOro KaHana

BWL-1-08/10/12 Eck-PacnonoxeHune Hag ypoBHEM 3eMIu
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WD" 29. lNopcoeanHeHue BO3QyLIHOro KaHana

BWL-1-08/10/12 JluHenHOe pacnonoxeHue Hag ypoOBHEM 3eMIin AJNIMHHOe
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WD" 29. NoacoeanHeHne BO3AYLWHONO KaHana

BWL-1-08/10/12 JluHetHOe pacnonoxeHue Hag yPOBHEM 3eMJIn KOPOTKoe
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WD" 29. NoacoeanHeHue BO3AYLWHOro KaHana

BWL-1-08/10/12 YrnoBoe pacnonoxeHue HUXe yPOBHSA 3eMNu
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BWL-1-08/10/12 JluHeiHOe pacnonoXeHue HUXe YPOBHSA 3eMJIM KOPOTKoe

WD" 29. NoacoeanHeHMe BO3AQYLLIHOIO KaHana
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WD" 29. NNoacoeanHeHWe BO3QyLIHOroO KaHana

BWL-1-08/10/12 JluHeiHOe pacnonoXeHue HUXe YPOBHSA 3eMNU ANIMHHOe
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WD" 29. NoacoeaHeHue BO3AYLWHOro KaHana
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WD" 29. NopcoeanHeHne BO3AYLWHONO KaHana

BWL-1-08/10/12 YrnoBoe pacnonoxeHue HUXe ypOBHSA 3eMSM KaHallbHOe
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WD,' 30. CoeanHuTenu Ans BO3AyxXoBoAo0B

BOSAyXOBO.ﬂbI B Tenno- u
3BYKOU3ONALNOHHOM UCNOJTHEHUU

BosayxoBopa yrnosoiu 90°, DN 600 x 600 mm

0N BbITSHKKM BO3ayxa, U3 obnerdyeHHoro 6etoHa u cteknoBonokHa (GFB)

C BHYTPEHHeN U3onsumen n3 MmHepanbHOW BaTbl, NOKPbITUE TEMMO- U
3BYKOW30MMPOBaHHOE, BriaroHeNpoHnL.aemMoe,

YkasaHue:

MpuTOK BO3AyXxa BO3MOXEH TONbKO B KOMOMHALUM C MPUTOYHBIM NEPEXOAOM
BO34yXxoBOAa.

(apT.-Nr. 24 84 094)

L x B = 1150 x 750 mm, Bec 20 kr

Bos3pgyxoBop npsimon 600 x 600 mm

ONs BbITSHKKM BO34yxa, U3 obnerdeHHoro 6etoHa u cteknosorokHa (GFB)

C BHYTPEHHEW M30MsUnen U3 MUHeparnbHOW BaTkbl, MOKPbITUE TEMNSO- U
3BYKOW30NMPOBAHHOE, BrlaroHENPOHNLLaeEMOe,

YKkasaHue:

MpuTOK BO3AyXa BO3MOXEH TOSNbKO B KOMOMHALUM C MPUTOYHBLIM NEPEXOLOM
Bo3gyxoBoga. (apT.-Nr. 24 84 094)

L =625 mwm, Bec 15 kr

L =1250 mm, Bec 28 kr

CoeauHuTenb Ana BosgyxoBoaa (rMncoBas Haknagka)
[na coeguHeHnst 6eToHHbIX kKaHanoB (GFB-kaHanbl), B= 100 mm - 10 6nokoB

BosayxoBoa npsimon

Ans NpuTOKa BO3ayxa HenocpeacTBEHHO K yCTaHOBKE, M3 0Bner4yeHHoro
6eTtoHa n cTeknososnokHa (GFB)

C BHYTPEHHEN U3onsiuner N3 MMHeparnbHOWN BaTbl, MOKPbITUE TEMMO- 1
3BYKOM30NMPOBaHHOE, BriaroHENPOHULLaeMoe,

1320 x 825 mm, L = 440 mm, Bec 19 kr

MpuTOoYHLIN Nepexon Bo3ayxoBoaa

¢ 1320 x 825 mm go 600 x 600 mm,

ANs NpUTOKa BO3Jyxa HeNnocpeaCcTBEHHO K yCTaHOBKE, 13 00neryeHHoro
©eToHa n cTeknoBorokHa (GFB)

C BHYTPEHHEN n3onsunen n3 MuHepanbHON BaTbl, MOKPbITUE TEMMO- 1
3BYKOM30NMPOBaHHOE, BNaroHenpoH1uaemoe,

L =985 mm, Bec 25 kr

M6k Bo3ayxoBoA Tenno- / 3ByKOU30NIMPOBaHHbIN

ONs NOACOEAMHEHMS K BbITSXKKE BO3dyXa TEMN0BOro Hacoca

DN 630 mm ¢ 30 MM TOMLLMHOW CTEH.

3awuTa oT McnapeHus 1 OT MOroAHbIX YCNOBMIN, briarogaps peLlueTke ¢
MOKPbITMEM M3 NOMNMACTPa, NpegHasHaveHa ans Temnepatypsbl -20°C go
+40°C.

MpotmeonoxapHas oxpaHa DIN 4102-B2, coots. M1

OnvHa 3 m
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32. CoeguHuTeNnU ANA BO34yxXoBoaOoB

YnnoTtHUTeNbHas neHTa ansa Bo3ayxoBoja

0151 NpUTOKa W BbITSHKKM BO3ayxa

COCTOUT U3;

1 ynnotHuTenbHas nenta 20 x 5 mm, grivHa 10 m
1 ynnotHuTensbHas nenta 50 x 3 mm, grivHa 20 m

KomnnekT coeguHeHunin ansa rubkoro Bo3gyxosoaa

ONS NOACOEAMHEHMS K BbITSXKKE BO34yXa TEnnoBOoro Hacoca

AN coeguHeHns u oukcauumn, Heobxogum, ecnu rmbkui Bo3gyxosog > 1 m!
CoctouT uns:

2 ynnoTHUTErNbHbIE NEeHThI, 2 WTaHrn ¢ pesbbort M8 (anuHa 1 m),
KaHanbHas neHta 50 MM LUMPUHOW, @ TakKe KPenexXHbI U MOHTaXHbIN
matepuan

CoeanHuTtensHas pama gns rmbkoro BO3ayxoBoada
coenHeHne Ha MeCTe MOHTaxXa a51d npoxoda 4Yepes3 CTEeHy
BKIMIOY. KpENEXHbI MaTtepuan

3akntountensHasa pama gnsa sosgyxosoga 600 x 600 mm
ONs yKopayMBaHWs KaHaNoB Ha MeCcTe MOHTaxa

3awmTHaa pewweTtka gnsa sosgyxosoga 710 x 710 mm

NPV pacnonoXeHUM YCTAaHOBKM HXKE YPOBHS MOBEPXHOCTU 3EMITU

pasmep a4yeek 12,7 mm, otBepcTme 4 X 8 MM

(ycTaHaBnmBaTb TOMLKO B TOM Crly4Yae, ECMnv BbIXOOHOE OTBEPCTME KaHarna
Morofo- 1 Bnaro3alyuLLeHo)

Morogo3almTHas pelueTka

NpW pacnorioXXeHM YCTaHOBKM BbiLLE YPOBHS MOBEPXHOCTY 3€MITN

NPV pacnorioXXeHNM YCTaHOBKM HUXKE YPOBHS MOBEPXHOCTU 3€MIU, €CIU
TpebyeTca 3awimTa OT nonagaHvs Bogpl.

600 x 600 mm

OJ1S1 CTOPOH BbITSDKKM UITWM NPUTOKA C Nepexoaom

1350 x 870 mm
ONs1 CTOPOHbI NpUTOKa 6e3 nepexoaa

4800630_0410RUS
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WD,' 31. BapunaHTbl pacnonoxeHus

BoponarpeBatens CEW-1-200 n
6ak-Hakonutens CPM-1-70/8 unu CPM-1-70/7

BogoHarpesatens CEW-1-200

¢ BWS-1-06/08/10 pacrnonoxeHbl psagoM komouHupyetcsa ¢ CPM-1-70 kak
pacnoroxeHve Apyr Hag Apyrom ¢

Tennounsonsaumen n3 PU-xecTKoro neHonnacta, ¢ nepean SOCTYMHbIN
3aLlMTHbIM aHOA, AManupOBaHHbIN,

MOLLUHbIV MagKkoTpybUaTbii GucnmpanbHbI TENNTOOOMEHHUK C
OrcnmMpanbHON HUTLIO.

BopoHarpeBartenb CEW-1-200
BobicoTa 1270 Mm
LWnpuHa 600 mm
Mmy6wuHa 650 Mm
Obbem 180 n
Mnowaagb T/0 2,3 m?
MopocoeanHeHue HarpeBa | G 174 AG
Bec 120 kr
Bak-Hakonutens CPM-1-70 CPM-1-70/7 ¢ CEW-1-200 pacnonoxeHune Apyr Hag Apyrom

Tennownsonsaumen ns PU-xecTkoro neHonnacra, Bo3moxeH pexum FCKW-frei
KaK pasgenuTtenbHbIi 6ak nnv 6ornep NocnoHoOro Harpeea,

BCTPOEHHbIN 3(pEKTMBHBIN HACOC KOHTYpa Harpesa knacca A n
nepekxntoyatoLLnin BEHTUIb AN 3arpy3Kn TEXHUYECKOW BOAbI, BKITHOM.
coeauHUTEnNbHbIN Kabenb anvHon 4 m onga noaknioyvexHns kK WPM-1,
n3onMpoBaHHas rpynna 6e3onacHocTu

CPM-1-70/7 (7m-Hacoc) BWL-1-08, BWL-1-10
CPM-1-70/8 (8m-Hacoc) BWL-1-12
b Bak-HakonuTenb CPM-1-70
BbicoTa 710 Mmm
WnpunHa 600 mm
my6uHa 650 Mm
Ob6bem 70n
CoegunHeHus G 1% AG
. Bec 70 kr

KomnnekT noacoeanHeHns

npegHasHaveH ons rmapaennyeckoro NoacoeamHeHus K
CEW-1-200 n BWS-1-6/8/10 pacnonoxeHbl psgomMm unm

CEW-1-200 n CPM-1-70 pacnonoxeHbl Apyr Hag ApyroMm
M3onnpoBaHHble rodopupoBaHHbIE LIMAaHMM U3 HepXKaBetoLLEen cTanm ¢
HaKNOHOW ramkomn

nnockoe ynnoTtHeHne 2 x G1%2°, L = 1400/1950 mm
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32. N[abapuTHble pa3mepbl

MabapuTHbIe pa3mepbl Npu

CTaHOBKeAPYr Haa Apyrom
| F
_ T Tun CPM-1n
— CEW-1
Bicota CPM-1 A MM 710
W IE LUnpurHa B mm 600
my6uHa C mm 650
Bbicota CEW-1 D mm 1270
O6w,. BbicoTa E mm 1980
BbicoTa rpynnbl 6e30MnacH. F mMm 182
E
\.——‘ —/
MuH. paccTosiHue 0o cTeHbl/
nortosnka
MoTonok CreHa
A
' > 200 Mm
—— ———
v
: CPM-A CreHa 20 MM 20 MM CreHa
—>
s
CrteHa =
o
o
o ~——
N
A\l
& =800 mm &
CEW-1
CepBUCHOe paccTosiHie
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WD" 33. YnpaBneHue tTennosbiM Hacocom WPM-1

yl'lpaBHEHVIe TennoBbiM HAaCOCOM

CepBuCHbIN paboyunii BblkYaTenb ans
ynpaBneHusi TENI0BbIM HACOCOM

OTo6paxeHne nHcpopmauuu:

Energie

0 kWh
1000 kWh

¢

0 kWh
0 kWh

_—

OTobGpaxeHne
MHGopMauumn no
TENMoBOMY Hacocy

YnpaBneHue TennoBbiM Hacocom WPM-1
c moaynem BM
(BKNIOY. AATYMK HapyXHEN

Mogyns BM .
ONs TennoBoro
Hacoca v apyrux
KOMMOHEHTOB
cuctembl WRS-

(CM. MHCTPYKUMIO .
no mogyrno BM)

TemnepaTyphbl)

[atyuk TemnepaTypbl C BDEMEHHON
nporpammon ans oborpeea u ropsyen
BOAbI A5 PerynmpoBKX KOHTypa Harpesa,
CMECUTENBHOIO KOHTYpa U1 3arpy3ku
TEXHMYECKOWN BOAbI

[MOKMIN HAaCTEeHHbIN MOHTaX

« CoeanHeHWe TeNNOBOro Hacoca ¢

yrpaBreHnem (MMeeT LUTeKepbl)

Bcsa ycTaHoBka nogkntoyaeTcs 6e3
HanpPsPKEHUS MPY NOMOLLX OCHOBHOIO
Bblkntodatens Ha WPM-1

[pocTor BBOA B 3KCMyaTauuio,
onarogaps npeaBapuUTeEnbHO
CKOHUIYPUPOBAHHBIM MMAPaBIINYECKAM
cxemam

TAZ- n JAZ- yBegomneHusi (KonmyecTeo
paboymx AHeNn, NeT) BO3MOXHO

NPV NOAKITOYEHNN MMMYNbCHOIO curHana
OT 3MNEeKTPNYECKOIo CYETUMKA Ha MecTe
MOHTaxa K nHtepdericy SO

[MporpammupyemMblin Bxod ANs KraBuLn
umpkynauum, 6nokmposkn HZ/WW,
BHelwHero TpebosaHusa BKJT/BbIKJT, 0-10B

[Mporpammupyemslin BbiIxoq 455
LMPKYNSALMOHHOIO Hacoca (BpeMeHHoe
yrnpasneHne nnn KHornka), BbIXoa B
cny4yae curHana TpeBoru, KOMNpPeccop
ansa 6accenHa

CBOBOAHbIN KOHTAKT AN NOAKMOYeHNs
BTOPOro TEMnmnoBoro Hacoca

LC-gucnnen ¢ nogceeTkon Ans otobpaxeHust
MHOpMaLMK, Kak, Hanpumep, pexnm padoThbl,
BEJNMNYNHbI NSMEpPEHNA, YCTaHOBKKM TEMNJITOBOINro Hacoca

KHorka obcnyxusaHus (perynupytoLlee koneco / KHornka)
C NOHSITHOW NoLuaroBo yHKLMER 0TOOpaXKeHns
MHOPMAaLMKM MO COCTOSHMIO TEMMOBOrO Hacoca.

I'IyTeM NnoBOpPOTa peryndatopa BrieBo Ui BnpaBo MOXHO
BbI6paTb Mexay yseaoMITeHnAMN nnm nognyHKTaMmm MeHH.

I'IyTeM HaXXaTnd Ha KnaBuly MOXHO BbI3BaTb rfaBHOE
MEHIO UInn Bbl6paTb noANyHKT MEHIO.

62

4800630_0410RUS



WL EF

34. Moaynb BM

B ynpaeneHue Tennosoro Hacoca WPM-1 nHterpnpoBaH moaynb BM. OH o6cnyXuBaeT n perynmpyeT cam

TEnmoBOW Hacoc n apyrme KOMNOHEHTblI CUCTEMBbI WRS.
Ero MOXXHO Takke ncnonb3oBaTh B Ka4ecTBe AUCTaHLMOHHOIO ynpasJieHnaA C AONOJTHUTESIbHbIM LIOKOJTIEM B XKUJTOM

nomMeLleHnn.

Mogyns BM

. — 1
9 \ +4
8 \G =P = 1o 2
T LY \e;-:é L _-‘ +1
* " 1234567 »|| 0 3
D) ) 1 | —
o 0I4s |-
T ) Hlacemrsn s |2 @@
O O Mm@k Yin A -4 O O\
i 1xFy W ~— 4
6 1 = 5
PerynupoBka 6 KHonka AononHuTenbLHOro Harpesa
TemnepaTypbl BOoAoHarpeBaTens

MpaBbIn perynsatop
KHorka pexuma
oTonneHns

KHorka pexuma
3KOHOMUU
PyHKUMOHaNbHas
VHAMKaLMK

= © 00 N

KHonka nHdopmaumm
JleBbIVi perynatop
Pexum pabothbl

0. MHaukauma cocTosHns
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WD" 35. Anektpuyeckoe nogknroyeHne WPM-1

BBoz B akcnnyaTtaumio JOMMKEH OCYLLECTBNATHCSA
TONbKO KBanMULMPOBAHHOIO crieumanucTa.

[nsa BBOOA YCTAHOBKM B 9KCMyaTauuio U BbIMOMHEHUS 3NEKTPOTEXHNYECKNX paboT
Heobx0QUMO y4MTbIBaTb CYLLECTBYHOLLME NPEANUCAHNS NO TEXHUKE 6e30NnacHOCTH
EN- n VDE, a Takke nonoxeHus anekTpocHabxatowwmx opraHmsauum (EVU).

Mpun ycTtaHoBKe B ABCTpUMU:
Heobxoammo yuutbiBaTh NpegnucaHus OVE n mectHoro EVU.

BHumaHue: MNepen cHATUEM
06LLIMBKM HEOOXOOMMO
06ecTounTb yCTaHOBKY. MNpn

BbIKITIOYEHHOM pa60qu
BbIKIKO4Yarterne Ha KnemMmbl
TakKKe MOXeT NoCTynaTb
HanpsaxeHunene.

Hukorga He npukacanTech
K 3MeKTPUYECKMM YacTsM
N KOHTaKTaM yCTaHOBKM

npu BKIIOYEHHOM paboyem
BblkMtovaTene!

MoTtop cmecuTens
Makc. TepmocTtar
cmecuTenst

II‘IporpaM.Bblxop,A2 b b b

S
19
S

Hacoc koHTypa Harpesa

Hacoc cmecutens
[=>}
CeTb 230B/500My,

3d N 11

;@;@ Mapan. Bbixon A1

ApT.:2744876

w
w
I
w
w
w

@ 0 0 0 O O [0 0) ] W O O IOL0

HKP N Z A PE|L1 PE N Netz
MM MKP
{ BN |
MNpenoxpaHuTtens 230B
3WuUv eBus-agpec . . P
["u/Pool (3aBoackast yctaHoBKa
5 T [aTuvk Temnepatypbl 6olnepa
l%.? ” g 3< HHHE Jatuuk Hap.Temnepatypbl AF
+@ Mporpam. Bxog E1
N
O6p.nuH.konnekTopa SAF /
CO00000 Dj S 0-108B
SIEEERE ‘ ,D,aTHVIK nopawouwl.sivH. VF
12 13 14 15 16 17 18 OToBpaxenie N » (KOH'I'VD CMeCVITeJ'IFl)
MHopMaLum -
e e e e e Fuse 24B — g EVU-6nokupoBka
) o
—7“—! He 3agaH
| T | ] = {___1i SO-uHTepdeiic
2 3 R
[ce] [ce]
< <
N N
N N
5 5
< <
ZHP  3WUV
230V HZ/WW eBus- || 3
nHTEpdEnc
UPM E i
zHP 18 ApT. 2744970
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36. Cxema nogknroyeHnsa BWS-1

MutaHne cetn

Komnpeccop 400B/50Iy

MutaHue
YnpaeneHue 230B/50ly,

On.Harpes 400B/50Iy,
EVU-6nokunpoBka
S0 -uHTepdpenc

MutaHue

—
| —

MoakntoyeHna HA MecTe MOHTaXa

N\

\ih
\ w
Np

Mporpammup. Bxog E1
Mporpammup. Bbixo A1
Hacoc cmecutena MKP

Makc. TepmMocTaT CMecuTens

Hapyx. Temnepatypa AF
MoTtop cmecutens MM

eBus-uHtepdenc

Mapan. Bbixog A2
O6p. nnHusa cmecutena SAF

Hacoc koHTypa Harpesa HKP
3 WUV HZ/WW

e
N

N\
N~

CoeguHutenesHele nposoga WPM-1 / BWS-1 [4m, nHTerpup.] s
A

Tennosown Hacoc ,paccor, BWS-1

CEW-1-200

SPF
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WD" 37. Cxema nogknroyeHns BWL-1

Cetb o
| .
S 28
2 ga MopknioyeHMs Ha MecTe MOHTaXa
~ -4 m
2 a& £,
S § ] 9% Mporpammup. Bbixog A2
Qo I =
o § o 5;3_ % é g Mporpammup. Bxog E1
= =
3 “E-’. 5 g § 2z MporpaMmup. Bbixoa Al
Eze65 @3
E 2 Hacoc cmecutens MKP
[] Makc. TepmocTtaT cmecuTens
HapyxHas Temneparypa AF
Motop cmecutens MM
eBus-uHTepdenc
Hacoc koHTypa HarpeBa HKP
4043 |4
////////
2
2
=
o
[sp}
N CPM-1-70
Sy 3WuUvV
—
3T plphs s ar
Ny A A A A 3
== ZHP
o m
Tz 3
==
[N
==
= S
(SR
33 SPF
O O
gg
ge
(O]
|
cC C
s s
o O
Y X
CEW-1-200
Tennosow Hacoc Bo3gyx BWL-1 PacnonoxeHwve apyr Hag Apyrom
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38. TmpgpaBnuyeckoe coeguHeHue

M'mapaBnuyeckoe coeanHeHue

MNepenyckHow knanaH
- Ecnu He ycTaHoBneH pasgenutenbHbii 6ak, To MHMMaTbHbI pacxog ropsyei
BOAbl MOXET rapaHTUPOBaTbCS Yepe3 NepernyckHol KnanaH.

Bak-HakonuTenb
- lpu TennoBom Hacoce Bo3gyx / Boga obecrnevymBaeT Npouecc OTTamBaHus
ncnaputens

bak-HakonuTenb creguT 3a 6ecnepeboriHon paboTon Npu HEYCTOMYMBOM
pacxofe BoApbl B YCTPOMCTBAX HAarpeBa C TEPMOCTaTUYHBIMY BEHTUMSMMU.

LiMpKynsiILMOHHBIN Hacoc
- Henb3s ycTtaHaBnuBaTb HAcoChl, KOTOpPbie caMu He perynupytotcs
3EKTPOHHO.

M'mapaBnuyeckumn pasgenurens (CTperika)
- yCTaHaBNMBAETCS C HECKOMbKUMW KOHTYpaMu Harpesa

MoprotoBka ropﬂqeﬁ BOAbI
- He OCyLUeCTBIIdeTCA Yepes Dak-HakonuTenb

BopoHarpeBartenb
- BOZOHarpeBaTenb AOMKEH UMETb O4HY M3 MOLLHOCTEN Harpesa TEMnoBOro
Hacoca COOTBETCTBYHOLLLYHO TEMNOOOMEHHNKY.

nnowaab TenNoobMeHHMKa JomKHa COCTaBMATb MUH. 0,25M?2 3a KBT MoLLHOCTU
Harpesa.

Tpy6bl 4OMKHBI MMETb GonbLume pa3mepsl (> DN 22).

Mpw askcnnyataumm BogoHarpesaTens HeobxoaMmo obpallaTb BHUMAHWE Ha
MaKkc. 4OMYyCTMMYO MOLLIHOCTb HarpeBa.

Mpw TennoBbIX Hacocax Bo3ayx / BOAA MOLLHOCTb HarpeBa HyHO OGpaTb 13
AvarpammMbl MOLLHOCTM HarpeBa npy Makc. HapyXkHel TemMnepaType Bo3gyxa oT
30°C.

Pasmepbl TpyObI

- Pa3smepbl TpyObl 4OMKHBI COOTBETCTBOBATH HOMMWH. PACXOAy.

Y4nTbiBaTh XOPOLLYH BEHTUMSLMIO YCTAHOBKN!

- [MpombITb ycTaHOBKY!

- HasemHble konnekTopa COOTB. Ha3eMHble TEMNMOBbIE 30HAbI MOOKMYUTE K
cucteme TuxenbMaHa, YToObl 4OCTUYb OAMHAKOBOWM MOTEPY AABIEHMS BO BCEX
KOHTYypax.

[nst nepeHoca MOLLIHOCTY TENMOBOTO HACOCa Ha CUCTEMY OTOMNMEHMS HE0BXOAMMO
crneaytoLlee: )

- pacxof ropsivent Bogb! (M) B M3/4 (HOMUHaMbHBIA pacxos)

- pasHvua TemMnepatyp Mexay nogarowlen n obpartHom nuHuen (At)

- YoenbHas TENNOEMKOCTb BOAbI (C)

pr=fnxcht(kW)
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39. O630p KOHUrypaLumn yCTaHOBKHU

0630p KOHDUrypaummn

CyLLI,eCTByeT 13 pa3nnyHbIX BapnaHTOB YCTAaHOBKW. PasnuyHble BapunaHThl KOH(bI/IpraLI,I/WI YCTaHOBKM 3a4al0TCA Ha

YCTPOWCTBE perynmpoBaHus TENNOBOro Hacoca npu nomolum napametpa (WP001).

YpoBeHb - Cneuunanuct — NapameTpsbl

KoHndwmrypauusa yct-km 01:

Bownep, 1 KOHTYp HarpeBa, NOArOTOBKA ropsiyet Boabl

KoHdurypauusa yct-ku 02:

bonnep, 1 KOHTYp HarpeBa, 1 KOHTYpP CO CMecuUTerneMm, NoaroToBka ropsyemn
BOAbI

KoHdwmrypauums yct-ku 11:

Mmaopaenuyeckun pasgenuTens, 1 KOHTYp Harpesa, NoAroToBKa ropsaven Boabl

KoHndomrypauumsa yct-ku 12:

TeeppoTonnueHbIi koten BVG, 6onnep nocnonHoro Harpesa BSP-W, 1 koHTyp
CO CMecuTEeneMm, NoaroToBKa ropsiyert BoAbl, BO3MOXHO YBENUYEHMNE KOHTYPOB
CO CMecuTEeNeM, BO3MOXHO yBENUYEHME KOHTYpa ,paccona,

KoHdurypaumsa yct-km 13:

'vapaesnnyecknin pasgenntens, 1 KOHTYp HarpeBa, 1 KOHTYp CO CMecuTernem,
NMOAroTOBKA ropsye Boabl

KoHndwmrypauumsa yct-km 21:

HononHuTtenbHbin TennoreHepatop ZWE ¢ o6bemom Boabl > 10 i1, 6bonnep
nocnowHoro Harpesa BSP-W, nogrotoska ropsiyert BoAbl, BOSMOXHO
yBenMyeHne KOHTypa Co CMecuTenem, BO3MOXHO yBENMYeHre KOHTypa
.paccona,

KoHdomrypauus yct-ku 22:

HononHuTtenbHbIn TennoreHepatop ZWE ¢ o6bemom Boapbl > 10 n,
rmapaBnuyecknii pasgenuTens, 1 KOHTYp Harpeea, NoAroToBKa ropsiyen Boapl

KoHdurypaumsa yct-ku 31:

[ononHuTtenbHbIn TennoreHepatop ZWE ¢ o6bemom Boapl < 10 n, 6onnep
nocroriHoro Harpeea BSP-W, nogrotoBka ropsiyer BoAabl, BO3MOXHO
yBENMYeHne KOHTypa CO CMecuTernem, BO3MOXHO YBENMYEHNE KOHTYpa
.paccona,

KoHdwmrypauumsa yct-ku 32:

HononHutenbHbin TennoreHepatop ZWE ¢ o6bemom Bogpl < 10 n,
rmapaBnuyeckni pasgenuTtens, 1 KOHTYp Harpesa, NoAroToBKa ropsiven Bogpl

KoHdomrypauus yct-ku 41:

PaclumpeHue npv nomMoLLmn TBepaoToNnmMBHoro kotna BVG, 6ak HakonuTensb,
rMapaBnuyeckunii pasaenutens, 1 KOHTYp Harpesa, NoAroToBKa ropsiyei Bogpl

KoHdurypaums yct-ku 42:

PacluvpeHue npy nomowm TBepaoTONMBHOroO kotna BVG, 6ak HakonuTtensb,
Oornep, 1 KOHTYp Harpeea, NOAroTOBKA ropsver BOAbI

KoHdwmrypauumsa yct-km 51:

0 - 10B Bx0pg 4518 BHELLHEro ynpasneHus

KoHdomrypauums yct-ku 52:

Bkn - Bblkn ans BHeLLHEro ynpasneHua

YkazaHus:

Mocne kKaxgoro nsmMeHeHUst B KOHUrypaumMm Heo6xoaumo nepesanycTuTb
yctaHoBKy! (CeTb ,,BbIkN“/ceTb ,,BKIT®).

YkazaHus:

MmopaBnuyeckue cxembl ANl CUCTEMHbIX pelleHUl Bbl MOXeTe HauTu Ha caiTe Wolf cooTs.
B NPOEKTHOW AOKYMeHTauuu ,,fuapaBnvyeckme cMCTeMHbIe pelueHus .
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WD" 40. KoHdurypauuma yctaHoBku 01

BWL-1 A, BWL-1 |

Heizkreis
e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKMU

e TunoBou 6onnep _©_
e 1 KOHTYp HarpeBa

e MogroToBka ropsiyeil Boabl WW Speicher
3 WUV
HZWW ' Tunosoit 6olinep
7
> - SPF
I
7\
X/
ZHP

BWS-1 KoHTyp HarpeBa

e TennoBow Hacoc 3emns / Boga
e TunoBou 6onnep

e 1 KOHTYp HarpeBa WW Bounnep

e [MlogroToBKka ropsiuen Boabl
>q SPF
|

PasgenutenbHbI bak

BWS-1
B BWS-1

WHTErpypoBaH
3wWuv
HZ/WW

BaxHble ykasaHus:
B naHHOM cxeme He MOMHOCTBIO YKa3aHbl 3anopHas apMaTypa, BEHTUSNLUNOHHbIE OTBEPCTUS U MEPOMPUATUSA MO TEXHUKE
6esonacHocTu. Bce ato yCTaHaBnmBaeTCA cornacHo MeCTtHbIM HOpMaMm 1 npeanncaHuam.
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WD,' 40. KoHdurypauuma yctaHoBku 02

BWL-1 A, BWL-1 1

e TennoBow Hacoc Bo3ayx / BoAa Ans BHyTPeHHeW U BHELLHeN YCTaHOBKU
e TunoBou Gonnep
e 1KOHTYp HarpeBa

e 1 KOHTYp CO cMecuTenem
e MoaroToBKa ropsiueit Boabl
Makc.Th

KOHTyp HarpeBsa KoHTyp co cmecutenem

WW 6Gorinep a
VF
3 WUV
HZ/WW PasgenutenbHbin 6a MKP (‘\
:% @%]_
MM
| SPF |
|
ZHP
N
S/
BWS-1 KoHTyp Harpesa KoHTyp co cmecuTenem
e TennoBoM Hacoc 3emns / Boga _@_ @
e TunoBou Gonnep Makc.Th
e 1 KOHTYp HarpeBa WW Boiinep i
e 1 KOHTYp CO cMecuTenem VE
e MoproToBka ropsiuei Boabl
PaspenuTenbHbIn 6ak MKP ,‘\
> SPF MM |
q
I
BWS-1
B BWS-1
WHTErpmMpoBaH —
3wWuv
HZ/\WW

BaxHble ykasaHus:

B naHHOM cxeMe He MOMHOCTLI0 YKa3aHbl 3anopHaa apmartypa, BEHTUNALWUOHHbIE OTBEPCTUA U MepOonpuUATUA No TEXHUKE
6esonacHocTu. Bee ato yCTaHaBnMBaeTCcA CornacHoO MeCTHbIM HOpMaM U npeanncaHnam.
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WD" 40. KoHdmrypaumsa yctaHoBku 11 BWL-1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3gyx / Boga
e [MapaBnuyeckuin pasgenurenb
e 1 KOHTYp HarpeBa

e [MlogroToBKa ropsiuen Boabl

BaxHble ykasaHus:

B naHHOM cxeMe He MONTHOCTLI0 YKa3aHbl 3anopHad apmMmaTtypa, BEHTUNALMOHHbIE OTBEPCTUA N MEepPOoNpUATUA MO TEXHUKE
6esonacHocTu. Bee ato yCTaHaBnmMBaeTCcA CornacHO MeCTHbIM HOpMaM U nNpeanncaHnam.

KoHTyp Harpesa

_©_

HKP
WW 6Gorinep qy
3 WUV
HZ/WW 1y npasnugeckuin pasdenvrens
A EB
W SPF AB
- SAF

I
ZHP
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WD,' 40. KoHdurypaumsa yctaHoBku 11 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga
e [MapaBnuyeckui pasgenuTtenb
e 1 KOHTYp HarpeBa

e [MlogroTroBKka ropsiuen Boabl

BaxHble ykasaHus:

B naHHOM cxeMe He MOSTHOCTLI0 YKa3aHbl 3anopHaa apMartypa, BEHTUNALWUOHHbIE OTBEPCTUA U MeponpuAaTUA No TEXHUKe
6esonacHocTu. Bee ato yCTaHaBnMBaeTCcA CornacHO MeCTHbIM HOpMaM U nNpeanncaHnam.

KoHTyp Harpesa

_©_

HKP €§

WW 6Gornnep

Mmapasnuyecknin pasgenuTens

m SPF
- SAF

BWS 1

B BWS-1
WHTErpupoBaHbl
3WUV HZ/WW
n ZHP
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WD" 40. KoHdurypauuma yctaHoBku 12 BWL -1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKMU

e TBeppgoTonNnNuBHbLIA KoTen BVG

e Bownnep nocnonHoro Harpesa BSP-W

e 1 KOHTYp CO cmecuTenem

e [logroTroBKa ropsiuen Boabl

e YBenun4yeHue KonnmyecTsa KOHTYPOB CO CMecuTerieM ¢ ucnonb3oBaHnem moaynst MM (makc.6)

e [lononHUTeNbHbIN HarpeB 6aka ¢ UCNOJIb30BaHMEM COJTHEYHbIX KOJJIEKTOPOB U ynpaBnstowero moayns SM1
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BaxHble YKasaHua:
B naHHOM cxeme He MOMHOCTbIO YKa3aHbl 3anopHad apmMaTtypa, BEHTUNALMOHHbIE OTBEPCTUA N MEePONpPUATUA MO TEXHUKE
Ge3onacHocTu. Bce ato yCTaHaBnmMBaeTCcA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.

4800630_0410RUS
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WD,' 40. KoHdurypaumsa yctaHoBkm 12 BWS-1

BWS-1

e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKU

e TBeppgoTonnuBHbLIA KoTen BVG

e Bownep nocnonHoro Harpesa BSP-W

e 1 KOHTYp CO cmecuTenem

e [MlogroTroBka ropsiuen Boabl

e YBenunuyeHune KonnyecTBa KOHTYPOB CO CMecuTerieM ¢ ucnonb3oBaHnem moayns MM (makc.6)

e [lononHUTenNbHbIN HarpeB 6aka ¢ UCNOJIb30BaHMEM COJIHEYHbIX KOJIJIEKTOPOB U ynpaBnstowero moayns SM1

DFG
RLF
SKP

SFK
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BaxHble ykasaHus:
B gaHHOM cxeme He NOMHOCTbLIO YKasaHbl 3anopHasi apMaTtypa, BEHTUNSALMOHHbBIE OTBEPCTUS U MEPOMNPUATUS MO TEXHUKE
6esonacHocTu. Bce aT0 ycTaHaBNnBaeTCst COrMacHO MECTHbIM HOPMaM 1 NpeanucaHnsam.
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WD" 40. KoHdurypauuma yctaHoBku 13 BWL-1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKMU
e [MapaBnuyeckuin pasgenurenb

e 1 KOHTYp HarpeBa

e 1 KOHTYp CO cmecuTenem

e [logroTroBKa ropsiuen Boabl

KoHTyp HarpeBa KoHTyp co cmecuTenem
HKP
WW 6Gonnep q B
3wWuv

HZ/WW MaopaBnuyeckuii pasag
<]

W SPF 3
=y SAF
|
g} ZHP

BaxHble ykasaHus:
B gaHHOM cxeme He NOMHOCTBLIO YKasaHbl 3anopHasi apMaTtypa, BEHTUNSALMOHHbBIE OTBEPCTUSA U MEPOMNPUATUS MO TEXHUKE
6esonacHocTn. Bce aT0 ycTaHaBnNMBaeTCs COrMacHO MECTHbIM HOPMaM 1 NpeanucaHnsm.
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WD,' 40. KoHdwurypauua yctaHoBkn 13 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga
e [MapaBnuyeckui pasgenuTtenb
e 1 KOHTYp HarpeBa

e 1 KOHTYp CO CMeLleHneM

e [MlogroTroBka ropsiuen Boabl

KoHTyp HarpeBa KoHTyp co cmecutenem
: MaxTh [ ]
VF
HKP 7A\
WW 6oiinep qy MKP ‘
MMAapaBNNYEcKUii pasaenuTens MM
I SPF
- SAF
g E—

BWS-1

B BWS-1
WHTErprvpoBaHsl
3WUV HZ/WW
n ZHP

BaxHble ykasaHus:
B gaHHOM cxeme He NOMHOCTbLIO YKasaHbl 3anopHasi apMaTtypa, BEHTUNSALMOHHbBIE OTBEPCTUS U MEPOMNPUATUS MO TEXHUKE
6esonacHocTu. Bce aT0 ycTaHaBNnBaeTCst COrMacHO MECTHbIM HOPMaM 1 NpeanucaHnsam.
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WD" 40. KoHdumrypauuma yctaHoBku 21 BWL-1

BWL-1 A, BWL-1 |

e TennoBow Hacoc Bo3ax / BoAa Ans BHYTPEHHEN U BHELUHEN YCTaHOBKM

e [lononHutensHbIM TennoreHepatop ZWE ¢ o6bemom Bogbl > 10 nutpoB

e Bownnep nocnonHoro Harpesa BSP-W

e [MlogroToBKa ropsiuen Boabl

e YBenun4yeHue KonnmyecTsa KOHTYPOB CO CMecuTerieM ¢ ucnonb3oBaHnem moayns MM (makc.6)

e [lononHUTenNbHbIN HarpeB 6aka ¢ UCNOJIb30BaHMEM COJTHEYHbIX KOJJIEKTOPOB M ynpaBnstowero moayns SM1
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BaxHble YKasaHua:
B naHHOM cxeme He MOMHOCTbIO YKa3aHbl 3anopHad apmMaTtypa, BEHTUNALMOHHbIE OTBEPCTUA N MEePONpPUATUA MO TEXHUKE
Ge3onacHocTu. Bce ato yCTaHaBnmMBaeTCcA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.
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WD,' 40. KoHdmrypauusa yctaHoBku 21 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga

e [lononHutensHbIM TennoreHepatop ZWE ¢ o6bemom Boabl > 10 nutpoB

e Bownep nocnonHoro Harpesa BSP-W

e [MlogroTroBKka ropsiuen Boabl

e YBenunuyeHune KonnyecTBa KOHTYPOB CO CMecuTernieM ¢ ucnonb3oBaHnem moayns MM (makc.6)

e [lononHUTenNbHbIA HarpeB 6aka ¢ UCNOJIb30BaHMEM COJIHEYHbIX KOJIJIEKTOPOB U ynpaBnstowero moayns SM1

! 1
! i
1 i
1 i
! i
1 i
! o H
1 .
i ey £ !
1 o [h'4 2] i
. i
! i ®
i ! S
i ! 3
i < ; o
i %) i 5
: -
i i ©
i ! Q.
! i =
i i =
i i 8
i Lz
| .3
i i s
N ] (s}
i i o
: @
. 1
1 .
i L ol = i
i > X = i
i = 5
1 i
! i
1 i
1 i

=
o
)
)
2 - Ot <
= * o
a (S | -
>
=
=X
“ T
> *
:)g 4
=3
3 s @I
g E ~
E > X
o ; >
3 ) 3 5
2 F =
8 iy & S A
n |, 0] E _
o = 2 |- X 8 § &2
wo o ‘T% I 3@
N A icu%z;;ﬁ:
MENNZTZS G &
msIsmiqo

BaxHble YKa3aHua:
B naHHOM cxeme He MOMHOCTbIO YKa3daHbl 3anopHaa apmMartypa, BEHTUNALNOHHbIE OTBEPCTUA U MEPONPUATUA NO TEXHUKE
GesonacHocTu. Bece ato yCTaHaBnmMBaeTCA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.
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WD" 40. KoHdurypauuma yctaHoBku 22 BWL -1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKMU
e [lonnHutensHbIM TennoreHepatop ZWE ¢ o6bemom Boabl > 10 nutpoB
e [MapaBnuyeckuin pasgenurenb

e 1 KOHTYp HarpeBa

e [logroTroBKa ropsiuen Boabl

ZWE c 06nemMoM Boabl
> 10 nutpoB

WW Gonnep

KoHTyp Harpesa
MM m SPF
= | -Or

HKP ()

3 WUV
HZ/\Ww

= Mmopaenuyeckni pasgenuteib

| I

== SAF

BaxHble YKasaHua:
B naHHOM cxeme He MOMHOCTbIO YKa3aHbl 3anopHad apmMaTtypa, BEHTUNALMOHHbIE OTBEPCTUA N MEePONpPUATUA MO TEXHUKE
Ge3onacHocTu. Bce ato yCTaHaBnmMBaeTCcA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.
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WD,' 40. KoHdurypaumsa yctaHoBku 22 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga
e [lononHutensHbIM TennoreHepatop ZWE ¢ o6bemom Boabl > 10 nutpoB
e [MapaBnuMyeckui pasgenurtenb
e 1 KOHTYp HarpeBa

e [MlogroTroBka ropsiuen Boabl

BaxHble YKa3aHua:

ZWE o6bemMoM Boabl
> 10 nuTtpoB

MM
=
VF
BWS-1

WW 6Gonnep

3 WUV
HZ/WW

KoHTyp HarpeBa

SPF :

Hkp ()

= |
-
B

I'M,u,paBnqucmﬁlpamenmanb

= SAF

B BWS-1

nHTerpmposaHsl 3WUV HZ/WW
n ZHP

BHyTpeHHun 3 WUV HZ/WW
OOIKeH ObITb OTKIIOYEH

S|

B naHHOM cxeme He MOMHOCTbIO YKa3daHbl 3anopHaa apmMartypa, BEHTUNALNOHHbIE OTBEPCTUA U MEPONPUATUA NO TEXHUKE
GesonacHocTu. Bece ato yCTaHaBnmMBaeTCA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.
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WD" 40. KoHdurypauua yctaHoBku 31 BWL-1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKMU

e [lononHutenbHbIM TennoreHepatop ZWE ¢ o6bemom Boabl < 10 nutpoB

e Bownnep nocnonHoro Harpesa BSP-W

e [MlogroToBKa ropsiuen Boabl

e YBenun4yeHue KonnmyecTsa KOHTYPOB CO CMecuTerieM ¢ ucnonb3oBaHnem moayns MM (makc.6)

e [lononHUTenNbHbIN HarpeB 6aka ¢ UCNOJIb30BaHMEM COJTHEYHbIX KOJJIEKTOPOB M ynpaBnstowero moayns SM1
e Tonbko OuBaneHTHasa ansTepHaTMBa
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BaxHble YKasaHua:
B naHHOM cxeme He MOMHOCTbIO YKa3aHbl 3anopHad apmMartypa, BEHTUNALMOHHbIE OTBEPCTUA N MEPONPUATUA MO TEXHUKE
GesonacHocTu. Bce ato yCTaHaBnMBaeTCcA COornacHO MeCTHbIM HOpMaM U nNpeanncaHnam.

4800630_0410RUS
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WD,' 40. KoHdurypaumsa yctaHoBku 31 BWS-1

BWS-1

e TennoBow Hacoc 3emnsi / BoAa Ansi BHYTPEHHEN U BHELLHEW YCTaHOBKMU

e [lononHutensHbIM TennoreHepatop ZWE ¢ o6bemom Boabl < 10 nutpoB

e Bownep nocnonHoro Harpesa BSP-W

e [MlogroTroBKka ropsiuen Boabl

e YBenunuyeHune KonnyecTBa KOHTYPOB CO CMecuTernieM ¢ ucnonb3oBaHnem moayns MM (makc.6)

e [lononHUTenNbHbIA HarpeB 6aka ¢ UCNOJIb30BaHMEM COJIHEYHbIX KOJIJIEKTOPOB U ynpaBnstowero moayns SM1
e Tonbko GuBaneHTHasa ansTepHaTMBa
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BaxHble YKa3aHua:
B faHHOM cxeme He MOMHOCTbIO YKa3daHbl 3anopHaa apmartypa, BEHTUNALNOHHbIE OTBEPCTUA U MEPONPUATUA NO TEXHUKE
Ge3onacHocTu. Bee ato yCTaHaBnMBaeTCA COornacHO MeCTHbIM HOpMaM U nNpeanncaHnam.

82 4800630_0410RUS



WD" 40. KoHdurypaums yctaHosku 32 BWL-1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boga Ansi BHyTPeHHEN U BHeLWHeN YCTaHOBKMU
e [lononHutenbHbIM TennoreHepatop ZWE ¢ o6bemom Boabl < 10 nutpoB
e [MapaBnuyeckuin pasgenurenb

e 1 KOHTYp HarpeBa

e [logroTroBKa ropsiuen Boabl

o Tonbko 6MBaneHTHas anbTrepHaTMBa

WW Gonnep

KoHTyp Harpesa

ZWE c 06eMoM BoAbl _©_

<10 nuTtpoB -
HKP €§
H MM
i % 3wWuv
i HZ/WW Twppaenuyeckuii pasggnurens
]
= SAF
|

BaxHble YKasaHua:
B naHHOM cxeme He MOMHOCTbIO YKa3aHbl 3anopHad apmMaTtypa, BEHTUNALMOHHbIE OTBEPCTUA N MEePONpPUATUA MO TEXHUKE
Ge3onacHocTu. Bce ato yCTaHaBnmMBaeTCcA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.

4800630_0410RUS
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WD,' 40. KoHdurypaums yctaHoBku 32 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga

e [lononHutensHbIM TennoreHepatop ZWE ¢ o6bemom Boabl < 10 nutpoB
e [MapaBnuMyeckui pasgenurtenb

e 1 KOHTYp HarpeBa

e [MlogroTroBka ropsiuen Boabl

e Tonbko 6MBaneHTHas anbTrepHaTMBa

WW Gonnep

KoHTyp Harpesa

ZWE c 06emMoM Boabl _©_

<10 nuTtpoB
I SPF
HKP (§
H MM
i % 3 WUV
] HZ/WW 'mapasnuyeckui pasgenutelb
=
=y SAF
I |
BWS-1
et
U
B BWS-1
nHTerpuposaH 3WUV HZ/
Ww
n ZHP
BHYTpeHHUA 3 WUV HZ/
Ww

OOIMKEH ObITb OTKITHOYEH

BaxHble YKa3aHua:
B naHHOM cxeme He MOMHOCTbIO YKa3daHbl 3anopHaa apmMartypa, BEHTUNALNOHHbIE OTBEPCTUA U MEPONPUATUA NO TEXHUKE
GesonacHocTu. Bece ato yCTaHaBnmMBaeTCA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.
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WD" 40. KoHdurypauuma yctaHoBku 41 BWL -1

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boaa Ansi BHyTPeHHEN U BHELWHeN YCTaHOBKU
e PaclwumpeHue npu nomoLliu, Hanp., TBepaoTonnueBHoro kotna BVG

e bak-HakonuTtenb

e M'MpopaBnuYeckuin pasgenurenb

e 1 KOHTYp HarpeBa

e [loarotoBKa ropsiuen BoAbl

i Bak-HakonuTenb

JE1

WW Gornep

BoamoxxHOCTM pacLlumpeHus

SPF

3 WUV
HzZ/\Ww

Mmaopasnuyecknmn

KoHTyp HarpeBa

HKP (

_@_

pasgenutellb

B SAF

BaxHble ykasaHus:

B naHHOM cxeme He MOMHOCTBIO YKa3aHbl 3anopHas apMaTypa, BEHTUNALNOHHbBIE OTBEPCTUS U MEPOMPUATUSA MO TEXHUKE

6esonacHocTu. Bce ato yCTaHaBnmBaeTCA cornacHo MeCTHbIM HOpMaMm 1 npeanncaHugam.
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WD,' 40. KoHdmrypauusa yctaHoBku 41 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga

e PaclimpeHue npm nomoLu, Hanp., TBepAoTonMBHoro kotna BVG
e bak-HakonuTenb

e [MapaBnuM4yeckuin pasgenuTtenb

e 1 KOHTYp HarpeBa

e [MlogroTroBKa ropsiuen Boabl

Bak-HakonuTenb

f"‘""""B"\‘/'(‘_:‘ """""" T WW 6Goinep
i | : E1
E ]
: : KoHTyp Harpesa
—L Hl O
BO3MOXXHOCTM paclLUMpeHns VF
HKP (7Y

3 WUV

HZ/WW 5
- rVI,EI,paBJ'IVI‘-IeCKVIVI pasgennTerb

BWS-1 ¥

- ]
m| SAF

B BWS-1
nHTerpuposaH 3WUV
HZ/WW
n ZHP
BHyTpeHHun 3 WUV HZ/
Ww

[OMKEeH ObITb OTKITHOYEH

BaxHble ykasaHus:
B naHHOM cxeme He MOMHOCTBIO YKa3aHbl 3anopHas apMaTypa, BEHTUNALNOHHbBIE OTBEPCTUS U MEPOMPUATUSA MO TEXHUKE
6esonacHocTn. Bee ato yCTaHaBnnBaeTCAd cornacHo MeCTtHbIM HOpMaMm 1 npeanncaHnam.
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WD" 40. KoHdurypaumsa yctaHoBku 42 BWL-1

BWL-1 A, BWL-1 1

e TennoBow Hacoc Bo3ayx / BoAa Ans BHyTPeHHeW U BHELHel YCTaHOBKU
e PaclumpeHue npu nomolu, Hanp., TBepaoTonnMBHoro kotna BVG

e bak-HakonuTenb

e PaspenuTtenbHbIN b6ak

e 1 KOHTYp HarpeBa

e MoaroToBKa ropsiueit Bogbl

promimim 7 3
i yebep WW Gonnep

KoHTyp Harpesa

— SPF :

Bo3amMoXXHOCTM paclumpeHus

3 WUV
HZ/\WwW

PaspenutenbHbil pak

D
| I

ZHP

BaxHble ykasaHus:
B gaHHOM cxeme He NOMHOCTBLIO YKkasaHbl 3anopHasi apMaTypa, BEHTUNSALMOHHbBIE OTBEPCTUS Y MEPOMNPUATUS MO TEXHUKE
6esonacHocTn. Bce 310 ycTaHaBNMBaeTCs COrMacHO MECTHbIM HOpMaMm 1 nNpeanucaHusm.
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WD,' 40. KoHdmrypauua yctaHoBku 42 BWS-1

BWS-1

e TennoBow Hacoc 3emns / Boga

e PaclumpeHue npu nomolyu, Hanp., TBepaoTonnmMBHoro kotna BVG
e bak-HakonuTenb

e PaszpenuTtenbHbIN 6ak

e 1 KOHTYp HarpeBa

e [MogroToBKa ropsiuen Bogbl

PaspenutenbHbiifoak

KoHTyp HarpeBa

_©_

. -E Bak-HakonuTtenb WW Goiinep
i BVG ! : E1
.._ —L%: MM SPF
VF
BosmoxHOCTY paclumpeHus
3 WUV
HZ/WW
BWS-1 u
L
— |
B BWS-1

nHterpuposaH 3WUV HZ/WW
n ZHP BHyTpeHHen 3 WUV HZ/WW
OOImKeH ObITb OTKIIOYEH

BaxHble ykasaHus:

B naHHOM cxeMe He MOSTHOCTLI0 YKa3aHbl 3anopHaa apMartypa, BEHTUNALWUOHHbIE OTBEPCTUA U MeponpuAaTUA No TeEXHUKe
6esonacHocTu. Bee ato yCTaHaBnmMBaeTCcA CornacHO MeCTHbIM HOpMaM U nNpeanncaHnam.
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WD" 40. KoHdurypauuma yctaHoBKM 51

BWL-1 A, BWL-1 |

e TennoBoM Hacoc Bo3ayx / Boaa Ansi BHyTPeHHEN U BHELWHeN YCTaHOBKU
e 0 - 10B BHelwlHee ynpaBneHue

BaxHble ykaszaHus:
B naHHOM cxeme He MOMHOCTBIO YKa3aHbl 3anopHas apMaTypa, BEHTUNALNOHHbBIE OTBEPCTUS U MEPOMPUATUSA MO TEXHUKE
6esonacHocTn. Bece aTo yCTaHaBnmBaeTCAd cornacHo MeCTHbIM HOpMaMm 1 npeanncaHugam.

0-10B

3wWuv

HZ/WW :I SPF

HKP

BWS-1

e TennoBoW Hacoc 3emns / Boga
e 0 - 10B BHeluHee ynpaBneHue

BaxHble YKasaHua:
B naHHOM cxeme He MOMHOCTbIO YKa3aHbl 3anopHad apmMartypa, BEHTUNALMOHHbIE OTBEPCTUA N MEPONPUATUA MO TEXHUKE
6e3onacHocTu. Bce ato yCTaHaBnmMBaeTCcA COornacHO MeCTHbIM HOpMaM U npeanncaHnam.

SPF
HZAWW
BWS-1 J

0-10B

B BWS-1 HKP

nHTerpmposaH 3WUV
HZ/\WW

n ZHP BHyTpeHHewn
3WUV HZ/WW
[OIMKeH ObITb
OTKITHOYEH
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WD,' 40. KoHdurypauma yctaHOBKM 52

BWL-1 A, BWL-1 1

e TennoBo Hacoc Bo3ayx / BoAa Ansi BHYyTPeHHEN U BHeLWHeN YCTaHOBKU
o Bkn - Bbikn BHelwHee ynpaBreHue

BaxHble ykasaHus:

B naHHOM cxeme He MOMHOCTBIO YKa3aHbl 3anopHas apmMaTypa, BEHTUNALNOHHbBIE OTBEPCTUS U MEPONPUATUSA MO TEXHUKE
6esonacHocTn. Bee ato yCTaHaBnMBaeTCAd cornacHo MeCTtHbIM HOpMam 1 npeanmncaHnam.

Bkn - Bblkn
’ 3WuUV SPF
HZ/WW -
Bk

HKP

BWS-1

e TennoBow Hacoc 3emns / Boga
e Bkn - BbIkn BHelwHee ynpaBneHue

BaxHble YKa3aHua:

B faHHOM cxeme He MOMHOCTbIO YKa3daHbl 3anopHaa apmartypa, BEHTUNALNOHHbIE OTBEPCTUA U MEPONPUATUA NO TEXHUKE
Ge3onacHocTu. Bee ato yCTaHaBnMBaeTCA COornacHO MeCTHbIM HOpMaM U nNpeanncaHnam.

SPF
HZ/WW
BWS-1 J
=
1
md =2

B BWS-1 HKP
nHTerpuposaH 3WUV HZ/WW

n ZHP

BHYTPEHHEWN

3WUV HZ/WW porxeH 6biTb
OTKITHOYEH

Bkn - Bbikn
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WD', 41. bak-HakonuTersnb

Bbak-HakonuTtens SPU-1 Bak-Hakonutenb SPU-1-200
npegHasHaveH gnst oNTMMU3aunm NPoLOIHKUTENBHOCTM paboThl TEMNOBOIO
Hacoca
SPU-1 e Bak HakonuTenb U3 cTanu BMecTUMMocTbio 200 n
e /Icnonb3oBaHne B Ka4eCTBE pasfaernmTenbHON U SONOMHUTENbHOM

€MKOCTU

e Huskui ypoBeHb noTepb Tenna, 6narogaps BbICOKO3ahpeKkTUBHOMN
nonuypeTaHoOBOW TENSIOM3ONALMMU NOA NIeHOYHbIM MaTepuasiom, LiBeT
cepebpsAHbIN

Bak-HakonuTenb Tun SPU 200
BmecTumocTb eMKoCTH n. 200
OnameTp ¢ y4eTom Tennounsonsaumnm A MM 610
O6Lwas BbicoTa B mm 1140
MNopgkntoveHne TennoHocuTens C Mmm 910
[MNopgkntoveHne TennoHocuTens D mm 256
MopgkntoyeHne HanoMHUTENBHOTO U E mm 85
cnusHoro kpaHa (KFE)

[ononHutenbHasa cuctema E mm 420
anekTpoHarpesa (Makc. 6 kBT)

[artumk HakmgHoOW rankn? / TepmocTar G Mm 630
BeHTunsauus / npegoxp.knanaH H mm 1140
Makc. paboyee gaBneHune 6ap 3
Makc. paboyasi Temnepartypa °C 95
MopgkntoveHusa TennoHocuTens (4 Wr.) IG 17"
[JononHutensHas cuctema G 14
anekTpoHarpesa

Oatuuk / TepmocTat IG 2
KpaH (KFE) IG "
YnaneHuve Bo3gyxa / 3alUTHbIN IG 1
BEHTUINb

Macca Kr 52
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42. bounep ana N'BC

Bonnep gna MBC SEW-1

SEW

BopoHarpeBatens SEW-1-300

13 3ManMpoBaHHOW CTanm, MOLLHOCTb Harpeea npum. o. 14 kBT,
BbICOKO3(h(PEKTUBHBIN rNagKoTpybyaThin GucnupanbHbii TEN006MEHHMK
npum. 3,5 M? nnoLaam Harpesa Anst KOM(OPTHOWM NOATrOTOBKM ropsiyert Bobl.
Tennounsonaums n3 PU-xecTkoro neHonnacra, He cogepxmTt FCKW,

3alLUTHbIN aHoA.

BopoHarpeBatens SEW-1-400

3ManMpoBaHHbIN, MOLLHOCTb Harpesa npum. go. 20 kBr,
BbICOKO3(O(PEKTUBHBIN rNagkoTpybyaThin GucnupanbHbii TeNN006MEHHMK
npuMm. 5,1 M? nnoLaam Harpesa Anst KOM(OPTHOWN NOATOTOBKM ropsiyert Bogpl.
Tennounsonaums n3 PU-xecTkoro neHonnacra, He cogepxmTt FCKW,

3alLUTHbINA aHop,

Bounep ana 'BC  Tun SEW-1 300 400
BmecTnmocTb emKoCcTun n. 288 375
[Noakno4eHne XonoaHoW BoabI A MM 55 55
O6paTHas nuHns B mm 222 222
MorpyxHas runb3a C mm 656 791
Mopatowwasa nuHus D mm 886 1156
MopgkntoveHne ropsiyert Boabl Emvm| 1229 1586
O6Lwas BbicoTa Fvmm| 1310 1660
OuameTp ¢ yyeTom G MM 700 700
Tennon3onsumm

MaHenb obcnyxuBaHus H mm 277 277
Peuupkynsaums Z MM 786 921
TennoHocuTenb 6ap/ °C| 10/110 | 10/ 110
[opsivas Boga Gap/°C| 10/95 | 10/95
[NogkntoyeHne xonoaHon Boabl RP 1Y4" 1Y
O6paTHas nuHus IG 1%a" 14"
Peuvnpkynsuus IG %" 8
Mopatowasa nuHus IG 1Y4" 1V«
[MopgkntoveHne ropsiyert Bogbl RP 1Y4" 1Y
Mnowanb TennoobmMeHHMKa M2 3,5 5,1
BmecTumocTb TENNnoobMeHHNKa n. 27 39
Macca K 115 147
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Energiesporen und Klimoschutz serienmdBig

OOIIMPHBIH aCCOPTUMEHT OT MocTaBInuKa cucteM Wolf 1aeT BO3MOKHOCTD HAWTH HeaIbHOE PELICHHE Il KOMMEPYECKOro U MPOMBIIIICHHOTO
CTPOMTENBCTBA, JJIsl HOBOCTPOEK, a TaKXKe VISl PEKOHCTPYKIUK M MOACPHU3ALMU. YIpaBieHYecKas mporpamma komnanun Wolf ucnonuser
TFO0BIE JKEaHus B 00JIACTH TEIIOBOro KOM(OpTa. DTa MPOAYKIHUS IPOCTa B IKCILUTyaTaIMH, paboTaeT HaIeKHO H SIKOHOMHUYIHO.
doToranbBaHUYECKUE YCTPOHCTBA U COTHEYHbIE YCTAHOBKH MOTYT ObITh HHTEIPUPOBAHEI B MEIOIIIECs] yCTPOMCTBA B KpaTyaiiliiee BpeMsl.
Iponyxrsr Wolf MoHTHpYTOTCS M 00CTYKUBAIOTCSL OBICTPO U GecrpoOIeMHO.

Wolf GmbH, Postfach 1380, 84048 Mainburg, Tel.: 0 87 51 / 74-0, Fax: 0 87 51 / 74-
1600, Internet: www.wolf-heiztechnik.de




