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BBenenne

Poccna — cTpaHa ¢ cypoBbIMM KNMMaTUYECKUMUN YCOBUA-
M. OTonnTeNbHBIV Neprof B 60NbWNHCTBE PEFVIOHOB ASINT-
cA 6onee 200 cyToK Npu cpefHel TemnepaType Hmxe -5 °C.
B Tak Ha3blBaemMoW ceBEPHOWN CTPOUTENbHO-KIIMMATNYECKON
30He, KOTOpasA 3aHUMaeT NOYTY MONIOBUHY BCEW TeppuUTopun
Poccun, xapaktepuctmki oTonuTeNibHOro nNeproaa elle BHy-
wutenbHee (Hanpumep, Ana Yntel — 238 cytok 1 -12,4°C, a
ana BepxoaHcka — 272 gHa n -25,2 °C).

B Takumx ycnoBmax nopgaepKmBaTtb B 3AaHUAX NapamMeTpbl
MUKPOKAMMaTa, npuemiemblie Ana HoOpManbHON Xn3Hepen-
TeNbHOCTY YenoBeKa, He NpocTo. [ins uenei TennocHabxe-
HUA 30aHMI NPUXOAUTCA CKuraTb 6onee 30 % Bcero [o6bI-
BaemMoro B CTpaHe TOMJIMBa, YTO COCTaBnAeT okono 600 miH
TOHH YCNoOBHOro Tonnmea. Ero payvoHanbHOMYy MCMonb30-

BaHUIO CMOCOBCTBYIOT CUCTEMbBI LIEHTPAIN30BAHHOTO TeMo-
CHabXeHUA, WMPOKO PacnpoCTPaHEHHbIE B KPYMHbIX rOpo-
nax Poccun, roe cocpefoTtoyeHa OCHOBHaA YacTb HaceneHus.

LleHTpanu3oBaHHoe TennocHabxeHre B Poccun yxe oT-
meTuno 100-neTHuUn bunein. B HacToAwee Bpema no ero
MacwTabam Hala cTpaHa 3aHVMaeT nepBoe mecto B EBporne
1 BTopoe B mupe (nocne CLLUA).

CucTema LeHTPaNM30BaHHOMO TEMIOCHAGXKEHWA COCTOUT
U3 NCTOYHMKA TEMIOBON 3HEPrnn, TPYOONPOBOAHbIX Temnso-
BbIX CETEN M MYHKTOB TpaHCcpopmaLmu TENNOBOM SHEPrUn 1
ee pacnpefeneHusa mexay notpebutensamm (puc.1).

NcToYHUKaMy TeNNoBOW 3HEPruy B cMcTemMax LieHTpanm-
30BaHHOTO TEMIOCHAGXKEHSA ABMSIOTCA, KaK MPaBuUIIo, TeNo-
snekTpocTaHumu (TOL), a TakKe paoHHble KOTeSIbHblE.

Puc. 1. Cucmema UeHmMpanu308aHHo2o mennocHabHeHus

CrcTembl LeHTPannM3oBaHHOrO TeMIoCHabXeHus, Kpo-
Me Pa3HOBMAHOCTEN 1 0CO6EHHOCTEN CTOYHUKOB Temno-
BOW SHepruu, pasnunyatoTcsa no BrUay TEMNNOHOCUTENS, CNOCO-
6y NpYcoefUHEHNs BHYTPEHHNX CUCTEM FOpAYero BOAOCHa6-
xeHun (panee MBC) v KonnyecTBy Tpy6 ANA TPAHCMOPTUPOB-
KU TenfoHocuTens.

OCHOBHbIM BYAOM TEMJIOHOCUTENA B CUCTEMaXx LeHTpa-
NIN30BaHHOTO TEMNOCHAGXKEHNA CNYXWT ropsyan Boga. Map
B KauecTBe TEMIIOHOCUTENA NPaKTNYeCKN He UCNOMb3yeTcs.
OH MHOrAa NPUMeHAEeTCs B CMCTEMaX TemnoCHabXeHns npo-
MbILUIEHHbIX NPeAnpPUATAIA, FAe OQHOBPEMEHHO MOAAETCA
L1 TEXHOMOTUYECKNX HYXA.

B 3aBMCKMOCTM OT cnocoba NprYCoeaUHEHNA K TEMNOBbIM
cetam cuctem MBC LieHTpanv3oBaHHOE TennocHabXeHne Mo-

Dacifi

XeT 6bITb peanv3oBaHO MO 3aKPbITON cxeMe (BOLOMPOBOA-
HaA BoJla HarpeBaeTcA B NOAorpeBaTenax TenioHOCUTENIeM
CUCTEMbI TEMNOCHABXeHNA) UK No OTKPbITON (Boga Ansa ue-
nen BC nocTynaeT HEMOCPEACTBEHHO M3 TEMJIOBbIX CeTeN).
HecmoTpA Ha pAf cylwecTBEHHbIX HEAOCTAaTKOB, OTKPbITblE
CUCTEMbI TeMNOCHabXeHUA GYHKLUNOHUPYIOT B psAfe ropo-
noB Poccun.

13 BO3MOXXHOrO MHOro06pasusi BOAAHbIX TEMIOBbIX CETel
(oaHO-, ABYX-, TPEX- U MHOTFOTPYOHbIE) HanboNbluee pacnpo-
CTpaHeHWe NoyYnunu ABYXTPyOHble. K HUM Ansa Kaxkaoro us Bu-
0B notpebutenen (cuctembl otonnenus, NBC, BeHTURAUMY 1
KOHANLIMOHVPOBaHMA BO3/lyXa) MOXXHO OTHECTU Y MHOFOTpPY6-
Hble, NMPOKJIaAblBaeMble OT NMPVIMEHSIEMbIX B psifie FOPOAOB LieH-
TpanbHbIX TernoBbIX MyHKTOB (LITI) K oTAeNbHbIM 3[aHNAM.

Beenenne | 6



Moatomy B HacToAleM nocobun paccmaTpuBaloTca 3a-
KpbITble 1 OTKPbITble BOAAHbIE CUCTEMbI LieHTPann30BaH-
HOro TennocHabXXeHnA 30aHNI C ABYXTPYOHbIMI TEMIOBbI-
MU CETAMN.

OfHMM M3 rNaBHbIX IEMEHTOB CUCTEMbI LIeHTpann3o-
BaHHOIO TeMNOCHabXeHUA ABAACTCA TENIOBOW MYyHKT (LeH-
TpaNbHbI AN NHANBUAYANbHbIN), B KOTOPOM OCYLLeCTBA-
eTCA CBA3b MeXAy TEeMNOBbIMY CETAMU 1 NOTpebuTenamm Te-
naoBow sHeprum (puc. 2).

TennoBOW MYyHKT BbINOMHAET NpuemM TensoHoCUTens,
ero npeobpasoBaHune, pacnpefeneHe Mexay notpebure-
nAMY, yyeT TennonotpebneHnsn, aBTomatmyeckn obecneum-
BaA Npu 3Tom:

» Heob6XoAMMble NapameTpbl TEMJIOHOCUTENA B CUCTEMaX
OTOMNEHNA U BEHTUNALMMN ANA Noafepx aHnua Tpebyemblx
TemrnepaTypHbIX YC/IOBUI B 06CNyXBaeMblx MOMELLEHNAX;

» TemnepaTypy Bofbl B cucteme BC;

» cornacoBaHuve u cTabunmsauunio rmapaBINYeCcKUX pexn-
MOB B TEM/IOBbIX CETAX 1 B CUCTEMaX TennonoTpebneHuns.

Bce 3Ty 3apaum moryT 6bITb peann3oBaHbl B 3Ha4u-
TeNIbHOW CTeneHn 3a cyeT aBTOMaTM3aLMmM TENIOBOTO MyH-
KTa, B TOM YMc/ie C MOMOLLbio NPMGOPOB 1 yCTPONCTB $up-
Mbl Danfoss. Pe3ynbtaTom UX BbINONHEHNA BYAET He TONbKO
obecrneyeHne KOMPOPTHBIX YCIIOBUIA B MOMELLEHMAX W Na-

Danfoss — mexx0yHapoOHsIli KOHYepH co wmab-keapmu-
poti 8 [laHuu (2. Hopo6ope), kpynHeliwuli npouzgooumesns
cpedcme asmomamusayuu 018 cucmem mensiocHabxeHUs
30aHuli, 38006l KOMOPO20 HAX00AMCA 80 MHO2UX CMPAHAX
mupa. B Poccuu Danfoss npedcmasnsem e2o omoeneHue —
poccutickasa komnaHua 000 «/JaHgocc». B Hacmosaujee 8pems
000 «/laHgocc» ocyujecmenaem 8 Mockse c6opKy padua-
mopHsIx mepmope2yiamopos RTD 014 cucmem omonsieHus
30aHUl U CMabHbIX 3aNOPHbLIX WAPO8bIX KpaHo8 cepuu JiP.
ObwupHasa HoMeHKAamypa o60py008aHUA, KOMOPYHO
npednazaem 00O «[aHgpocc», no3gosisem He MOJTbKO
pewums npakmuyecku 8ce 3a0a4u no asmomamusayuu

Beenenne

Puc. 2. Tennosoii nynkm 30aHus ¢ npubOPamu asMoMamu3auuu
dupmut Danfoss

pameTpoB ropavyen Bofbl, HO U peanbHaa SKOHOMUA SHep-
ronoTpeb6neHna Ha yposHe 30-35 % B rofOBOM pa3pese u
60-70 % B NepexofHble NepnoAbl, Korga TemnepaTypa Ha-
pyxHoro Bo3gyxa npesbiwaet 0 °C, a TakXe COKpalleHune
BbI6POCOB B aTMOChepy NpPoAyKTOB CropaHnsa CIKOHOMIIEH-
HOro Tonnmea.

menJio8eiX NYHKMO8, HO U OCHACMUMb UX NAIACMUHYaMbIMU
menaoobmMeHHUKamu, npubopamu y4ema mensionompebrie-
HuA u mpy6onposooHoU apmamypod.

Hecmompsa Ha mo Ymo 8 nocobuu paccmampuearomcs
MOoJIbKO 80NPOCEI ABMOMAMU3AYUU MenJio8bIX NYHKMOB 80-
OAHbIX cUCMeM MenJIoCHABXeHUS, MHO2ue U3 UCNOJTb3yeMblX
npu6opos ¢pupmel Danfoss Mo2ym npumeHAmMbcA 0715 peysiu-
po8aHusA padd napamempos napa.

ModpobHas uHgopmayus no npubopam u ycmpoticmsam,
He ompaxeHHbIM 8 Nocobuu, npugedeHa 8 0moesbHbIX mex-
HUYecKux u30aHusx ¢upmel, npedocmagisemMbix No 3anpocy.



1. HPI/IH]_[I/IHI/IEUII)HI)IG TEXHOTOI'MYIECCKNE CXEMbI

TECIIOBbIX ITYHKTOB

TexHonormyeckne cxembl TEMIOBbIX MYHKTOB pa3nunyaoTca

B 3aBUCYMOCTY OT:

» BUWOA M KONMYeCTBa OAHOBPEMEHHO NPUCOEANHEHHDBIX K HUM
noTpebuTenen TennoTbl — cuctem otonnenus, NlBC, BeHTUNs-
LM 1 KOHAULMOHVPOBaHWA Bo3ayXa (Aanee BeHTUNALMN);

» cnocoba NpUcoefuHEeHUA K TernsoBON CeTU CUCTEMbI
BC — oTKpbITasA nnm 3aKpbiTas CUCTEMA TeNNOCHabXeHWs;

» NpuHUMna Harpesa Bogbl ana BC npwn 3akpbiTon cucteme
TennocHabXxeHnA — OfHOCTYNeHYaTana Uu AByXCTyneHYa-

TaA CXeMa;
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Puc. 3. Hpumep MexXHOM02UHecKoli cxemol asmomamu3upoeaHHozo menioe020 NyHKmMa npu 3L1Kpblm017l cucmeme meniocHAOHeHUS U
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Puc. 4. HPMMEP MeXHON02UUEeCKOL CXembl asmomamu3uposarHHozo menio6020 NyHKma npu OprblmOﬁ cucmeme meniocCHAONCEHUS U

He3asucumom npucoeauHeHuu cucmembl OMONIeHUS K mennoeoti

Dacifi
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HPI/IHL[I/[H]/IaJII)HI)Ie TEXHOJIOTMYECKIME CXEMbI TEIIVIOBBIX ITYHKTOB



» Crnocoba npucoeanHeHNA K TEMOBOWN CETU CUCTEM OTOme-
HUA N BEHTUAALMUM — 3aBUCUMOE, C NoJayei TenNoHOCK-
TENA B CUCTEMbI TEMNONOTPebneHNs HenoCpeaCcTBEHHO U3
TENSIOBbIX CETEN, NN HE3aBMCUMMOE — Yepes3 BOAOMOAJOrpe-
BaTenu;

» TemnepaTypbl TENJOHOCUTENA B TENIOBOWN CeTW U
B cucTemMax TensonoTpebneHna (oTonsneHne U BeHTUNA-
Lu1A) — ofMHAKOBbIE UMW pasHble (Hanpumep, 95-95 unu
150-95 °C);

» Mbe30METPUYECKOrO rpadurka CUCTEMbI TEMIOCHAOXKEHMA ©
€ro COOTHOLLEHNA K OTMETKE U BbICOTe 34aHNSA;

» TpeboBaHWI K YPOBHIO aBTOMaTU3aLuy;

> YaCTHbIX YKa3aHui TennocHabxaloLlwern opraHn3auum n go-
NONMHUTENbHbIX TPEOOBaHUI 3aKa3umrKa.

Ha puc. 3, 4 npvBefeHbl NnpUmMepbl NPUHLUNNANIbHBIX
TEXHOJSOTMYECKMX CXEM aBTOMAaTU3NPOBAHHOIO TEMOBOr0
nyHkTa'.

Mo GyHKLMOHaNbHOMY Ha3HaueHWIo TEMOBOW MYHKT MOX-
HO pa3fennTb Ha OTAeNbHbIe Y3nbl (pUC. 3, 4), CBA3aHHbIE MEX-
ay coboi Tpybonposoaamn 1 nmetoLie o6o0cobneHHble nnu,
B OTAENbHbIX Clyyasx, oblme cpecTBa aBTOMATNYECKOro yn-
paBneHua:
| — y3en BBOAa TEMIOBON CETY;

Il — y3en yyeTa TennonoTpebneHns;

Il — y3en cornacoBaHuA AaBneHWi (B TEMSIOBOW CETU U CUC-

TemMax TensionotpebneHus);
IV — y3en nprucoeanHeHns cuctem BEHTUNALNN;
V — y3en npucoeanHeHna cuctemsl [BGC;

VI — y3en npucoefHeHNA CUCTEM OTOMJIEHNS;

VIl — y3en nognuTkn He3aBMCUMO NPUCOEANHEHHDbIX K TeMNo-
BOW CETU CUCTEeM TennonoTpebsieHns (OTonneHns, BeH-
TMnALnmM).

B cooTBeTCTBMY C NPUHATON TEXHONOTMYECKON CXeMOM
TENOBOrO MyHKTa TUM NPUMEHAEMbIX Y3J10B, X KOAMYeCT-
BO 11 COYeTaHMe MOryT Bapb/pOBaTbCA B LWUIMPOKMX Npefenax.
Mpw 3TOoM y3nbl BBOZA TEMOBOWN CETK, yyeTa Tennonotpet-
NIEHVA 1 COrNacoBaHuA AaBlieHnii ABNAOTCA 06A3aTeNIbHON
NPVIHAANEXHOCTbIO N1060ro TENOBOrO NyHKTA.

OcHoBHbBIE TpeOOBaHMSA
K QYHKI[MIOHATbHBIM y371aM
TEIIOBOTO MYHKTa

Y3eneeooa (1)
BapwaHTbl y3na BBOfa NpefCTaBeHbl Ha puc. 5.
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. U L\j\ Y222P
JiP Y666
FVF
- X
—

Puc.5. Y3en1 8600a. a - npu 3aKpuimoti cucmeme meniocHAGHeHU,
6 - npu omKpuIMOLL cucmeme MmennocHAOHEeHUS

YcnoBHbI npoxoa Tpy6 y3na BBOAA, HE3AaBUCKMMO OT
pacxopa TeNOHOCUTENA, AOJKEH ObITb HE MeHee 32 MM.

Y3en BBoAa oCHalaeTca:

» CTaNbHOW 3aMOpPHOW NpuBapHoON unu ¢raHueBol apma-
Typo (wapoBbiMy KpaHamu Tuna JiP);

» ceTyatbimn ¢unbTpamm (MydtoBbiMM — [, = 32-50 mm
Tnmna Y222P npwu T, =110°C unn Tuna Y666 npu
Tuaee = 175 °C, dnaHuesbimm — tuna FVF [, = 40-300 mm
npu T, = 150 °C).

Mpn 3aKPbITON CUCTEME TEMNOCHAOXeHUA «pabouniny
duUnbTp NpepycMaTpuBaeTCcs TOMbKO Ha Nojakolem Tpy-
6onpoBoae (puc. 5 a), a Npu OTKPbITOM — TaKXKe Ha «JeT-
Hel» nepembluke obpaTHoro Tpybonposoaa (puc.5 6).
MpumeHeHVe ceTyaTbiX GUNBTPOB HE UCKIIOYAET YCTaHOB-
K1 0O HUX (MO XOA[y OBMXKEHUA TeMSIOHOCUTeNs) abOHeHT-
CKOTO rpsizeBrKa ANA 3aWnUTbl CETKM GUNbTpa OT NOBpPEX-
LeHUN KPYNHbIMU TBEPAbIMU BKITOYEHUAMU.

Y3en yuema mennonompe6nenus (1l)

Y3en yuyeta TennonotpebneHus (Danee — «ysen yyerta»)
BXOAUT B COCTaB TEM/I0OBOro NMyHKTa, HO pa3pabaTbiBaeTcs B OT-
[eflbHOM YacTu NpoeKTa.

MpoeKT y3na yuyeTa JOKeH BbIMOHATLCA B COOTBETCTBUM
c TpeboBaHuamuK «[paBun yyeTa TenaoBOW SHePruv u Tenno-
HocuTens».

B kauectBe npubopos yuyeta Danfoss pekomeHay-
eT NPMMeHATb TennocyeTynkn Tuna «Jflornka 9943-Y4» nnn
Sonometr 2000, KoTopble NpefHa3HauYeHbl ANA BblYNCIEHUA
noTpebnsemon TeNNOBOM SHEPrn B ABYX OTAENbHbIX KOHTY-
pax OTOMMIeHNA 3aKPbITbIX M OTKPLITbIX CUCTEM TeMnocHabXxe-
HYA.

"Ha npUHUMNMNanbHbIX CXeMaX, NpenCcTaBNeHHbIX B noco6uu, YKa3aHbl TOJIbKO TeXHONOrn4yeckmne yCTpOVICTBa N CBA3aHHble C HUMIK CpeaCTBa aBTO-
MaTumsaynn d)I/IprI Danfoss, a TakXke 0CHOBHas pr60|‘IpOBOAHaH apmatypa. BcnomoratenbHasa 3anopHas apmMaTypa, npefoxpaHuTesibHble Knana-
Hbl, KOHTPOJIbHO-N3MepUTesbHble I'Ipl/l60pbl, pe3epBHble HAaCcOChl, BVI6pOBCTaBKI/I N Np. Ha CXemMax OTCYTCTBYIOT, HO X cneayeT npeaycmatpmBatb
B COOTBETCTBUU C OOLMMU Tpe6OBaHI/IﬂMVI COOTBETCTBYOLWNX HOPMaATVBHbIX AOKYMEHTOB. YcnoBHble 0603HaYeHns npuBefeHHbIX Ha Cxemax npu-

60POB 11 YCTPOICTB faHbl B MpunoxeHun 1.
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+ INuTtanne TemNIOBBIYMCIUTENS — IOM4°

» VI3amMepeHue XOJIOMHOI BOMIbI

JuTheBasi Gatapest

* 2 HE3aBHCHMBIX KOHTYpa
10 TPU PacxojoMeTpa

* 12 pa3nUYHBIX CXEM yueTa

* 6 TepMorpeodpasoBareneit
conporusienus 100 IT

* ApXMBHUpPOBaHUE CPEIHUX
U CYMMapHbBIX 3HAYEHUI

KTIITP-01
Toparouuit T/

KTIITP-01
OO6parHbIi T/T1

TIIT ,

Pacxomomep SONO 2500 CT
SONO 1500 CT

Pacxonomep SONO 2500 CT
SONO 1500 CT

Pacxomomep SONO 2500 CT 1
SONO 1500 CT

O :::

U OKPY2KaIOLLEH TeMIepaTypbl

* BbIBOJ OTUETOB Ha MPUHTEP
u Ha PC

+ PeannsoBaHa cucrema yaajieHHOro
cOopa TaHHBIX (AMCIIETYCPU3ALINST)

KTIITP-01
Tonatoumii T/m

KTIITP-01
OO6patHbIi T/T1

\ TIIT

Pacxomomep SONO 2500 CT
SONO 1500 CT

Pacxomomep SONO 2500 CT
SONO 1500 CT

Pacxomomep SONO 2500 CT
SONO 1500 CT

IIpeo6pasoBarenn

KOHTVYP 1

JaBJICHUA

KOHTYVYP 11

Puc. 6. Cxema komnnexmayuu mennocdem4uxos «/Ioeuxa 9943-Y4» (¢ pacxooomepamu SONO 2500CT) u Sonometer 2000 (c

pacxodomepamu SONO 1500CT unu SONO 2500CT)

B KoMnneKT TennocyeTumKa BXOAAT:

» Tennosbluncnutenb CIMNT-943.1;

» OT OAHOrO A0 LWeCTU yNbTPa3BYKOBbIX PacxofoMepoB
SONO 2500 CT (gna tennocuyeTynkoB «Jlornka 9942-Y4» n
Sonometer 2000) nnn SONO 1500 CT (anAa TennocyeTymka
Sonometer 2000);

» OT ABYX [0 WecTn Tepmornpeobpa3oBaTesieil CONpoTuBIe-
HMA (TemnepaTypHbix Aatunkos) Tuna KTMNTP-01 ¢ runb3amun
LNA VX YCTaHOBKM.

HononHutenbHo «Jlornka 9943-Y4» n Sonometer 2000
MOryT KomnnekToBatbcA Hakonutenem AC 90 gna cunTbl-
BaHWsA AaHHbIX, onTuyeckon ronoskoi AMNC 70 ¢ kabenem
anvHom 1,2 M, a Takxe afanTepom nepeHoca aaHHbix AlC 45
ans obecrneyeHna pacneyaTky apxmea.

Ha puc. 6 npounnniocTpupoBaHa Komnaekrayma Tenso-
cyeTumKa «Jlormka 9943-Y4» n Sonometer 2000 gnsa gByx ot-
[eNbHbIX CUCTEM OTOMAEHNA.

Danifi

Ha ocHoBe nokasaHuin pacxofomMepoB 1 Tepmonpeobpa-
30BaTenen TenaoBbIYNCIINTENb PACCUNTLIBAET BESIMUMHY daK-
TUYecKoro TennionoTpebneHna. IMnynbcHble cUrHanbl pacxo-
[IOMepOB MOTyT TaKXe MCMOob30BaTbCA AA BBEAEHNA orpa-
HMYeHNA MaKCMMalbHOrO pacxofa TeNNOHOCUTENA.

Mpn BbIGOpPE pacxopomepa HeobxoanMmo, 4yTobbl dak-
TUYECKUI pacxof TEMIOHOCUTENA He BbIXOAWN 3a Npeaensbl
ero AnHamMnyeckoro gmanasoHa. Hanpumep, pacxop temnso-
HocuTensA, npoxoaswero yepes pacxogomep SONO 2500 CT
[, =25 MM, fomKeH HaxoauTbCA B Npeaenax G,,,, = 0,14 m*/un
Gyare = 7 M3/u.

B npouecce npoeKkTMpoBaHMA y3na yyeTa TennonoTpebne-
HMA 1 TENJIOBOrO NyHKTa B LIENIOM C/iefyeT yunTbiBaTb NoTepur
[aBNneHnn B pacxofomepax, a TakKe MMeTb B BUAY, YTO O pac-
X0AoMepoB (Nno xofy ABuKeHWA TennoHocuTensa) Tmna SONO
2500 CT TpebyeTcs npepgycmaTpuBaTh NpsAMble YyYacTKu Tpy-
60MpoBOAOE [A/IMHON He MeHee 5[], pacxogomepa (MpAmMble

Hp]/[HLU/IHI/IaIII)HbIe TEXHOJIOTMYECKNE CXEMbI TETIVIOBBIX ITYHKTOB | 10



yyacTku ana pacxogometpos SONO 1500 CT He o6A3aTenbHbI).
Papom c pacxogomeTpamu (6numke 0,5 M) He LOMKHbI pacnona-
raTbCA 3NMEeKTPOCUNOBbIE YCTPONCTBA MOLLHOCTbIO 6onee 250
BT, KOTOpblE MOTYT ABUTLCA NCTOYHUKOM MOMEX.

bonee nogpo6Hasa TexHuyeckaa nHGopmauma no Te-
nnocyeTynKaM M UX COCTaBAAOWMM COQEPKMUTCA B COOT-
BETCTBYIOLMX NacnopTax Ha 3TU yCTPONCTBA, NpefaoCTaB-
NAeMbIX MO 3aMpocy, a Takke Ha canTe GUPMbl B UHTEPHeTe
(www.heating.danfoss.ru).

Y3en coenacoeaHus daenenuti (lll)

Y3en cornacoBaHuA JaBNeHUN npegHasHaveH ans obecne-

YyeHUA paboTbl BCEX 3/1EMEHTOB TEMNOBOro NMyHKTa, CUCTEM

TennonoTpebnieHus, a Tak»Ke TeMnoBbIX ceTell B CTabUIIbHOM 1

6e3aBapUNHOM rMAPABANYECKOM PeXnME.

Ob6opynoBaHue y3na no3BosAeT:

» NOALEPXKMBaTb NOCTOSHHbIE Nepenazgbl AaBfeHUA TENNOHO-
CUTeNA Ha UCMOMTHUTENbHbIX MeXaHM3Max perynmpyoLwmx
YCTPONCTB cMCTeM TersionoTpebneHns;

» obecneumBaTb aBieHre TeNIOHOCKUTENA B Tpybonposogax
B nNpepenax, AOMYCTUMbIX A1A SNEMEHTOB CUCTEM 1 CAaMOrO
TEMnnoBOro MyHKTa;

» TFapaHTUPOBaTb 3aMOSIHEHNE CUCTEM TEMSIOHOCUTENIEM U 3a-
WMLWATb UX OT OMOPOXKHEHNSA;

» 0becneunBaTb HEBCKUMaHWE NeperpeToro TenioHoCMTenA
B BEPXHUX TOUYKaX CMCTEM TEMIONOTPebneHns;

» NPU HEOBXOAMMOCTI OFpaHMUMBaTb NpefenbHbIN pacxon
TENSIOHOCUTENS;

» OCYLLECTBNATb aBTOMATUYECKYIO rMapaBanyeckyio 6anaHcu-
POBKY TEMIOBbIX CETEN.

YacTo npu CIOXKHbIX Nbe30oMeTpax TeM0BOW ceTu, B Clyya-
AX 3aBVCMMOrO MPUCOeANHEHNA CUCTEM TennonoTpebneHms,
NPUXOANTCA 3alLMLLaTb UX OT OMOPOXKHEHNWA, BCKMMaHUA Ten-
NOHOCUTENA, NOBbILWATb PacrnonaraeMbie Hanopbl TeMI0BON
ceTn ana obecneyeHusa LUUPKynALUM TennoHocuTena. Takme
3a/lauyl TEXHUYECKN pa3peLUrMbl, OAHAKO TPeOYIOT NpuMeHe-
HWUA JOMONHUTENbHBIX YCTPONCTB: NOAKAUMBaOLLMX HAaCOCOB,
perynaTopoB MOAMNopa, aBTOMAaTUUECKMX OTCEKaloLWmMX Kna-
naHoB 1 np. HekoTopbie NprviMepbl COrNacoBaHVA AaBneHNi
C NCMONb30BaHMEM NOAKaUYNBAOLWMX HACOCOB, PErynaTopoB
noanopa (perynAatopos faBneHus «Ao ceba» n obpaTHOro Kna-
naHa) npvBefeHbl Ha puc. 7.

BmecTe ¢ Tem BCe 13BECTHbIE METObI 3aLUTbl CUCTEM Ten-
nonoTpebneHns oT HebGNaronpPUATHBIX TMAPABINYECKUX PEXU-
MOB PabOoTbl TEMIOBbIX CETEN U UCMOJIb3yeMble NPUOOoPbI faxe
CaMbIX U3BECTHbIX NMPOV3BOAUTESNIEN He BMOJIHE HaflEXHbl 11 He
MCKIoYaloT ux 6esaBapuiiHyto paboTy. M36exaTb npumeHe-
HUA TaKNX YCTPOMCTB B MNOJOOHBIX CUTYALMSIX MOXHO 3a cyeT
nepexofla Ha He3aBUCKMYIO CXeMY MPUCOEANHEHNA CUCTEM
TennonoTpebneHns K TENNOBON ceTu. B 3Tol cBA3M B faHHOM
noco6brn paccMaTPrBaOTCA TONbKO Y3J1bl MOALEPXKAHUA nepe-
NagoB AaBleHn.

MoppepkaHUe NOCTOAHHbBIX NepenagoB AaB/eHNIN Ha pe-
ryNMpyoWwmux KnarnaHax cuctemM TenaonoTpebneHnsa B HacTo-
Aillee BpeMs ABNAETCA 06A3aTeNIbHbIM YC/IOBYEM [s CTabu-
NM3aunn TMAPaBINYECKUX PEXMMOB B HAaPYXKHbIX TEMIOBbIX
ceTax u obecneyeHUs onTUMaNbHON paboTbl perynupyoLwmnx
YCTPOWCTB B CUCTEMAX TeMIonoTpebneHns 3gaHuni.

B cTpaHax EBponbl Ha OCHOBAHUM TEXHUYECKUX YCIO-
BUN ruppaBnvMyeckre perynatopbl nepenajga AaBleHuWi

a. AP, > AP, 0. AP, > AP,
Pe; > 0,1h Per < 0,10
P, > 0,1h P, < 0,1h

AP,

00
ool "
00

AP,

AP, = AP, — AP, AP, = AP, — AP,

P, + APy > 0,1h

AP, = Pey + AP, — P
APy, = P,
Py + APy > Per

Puc. 7. [Ipumepol coenacosarus 0asneHuti 6 mennosoti cemu u cucmemax mennonompebnenus (8 npugedeHHoix sasucumocmsx P u AP

OomHcHbL 6oimp 6 6ap, a h — 6 m)
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W3 teruoBoit
CeTn —

B cucremy
= OTOIUICHMUSI

N3 cucremsl
<= OTOIUICHUSI

B TemnoByio

ceTh <= Pk

MSV - BD

o AFTO06
=+

AFP __

{0

; | VFG33
/7 !
. Ey
I
W3 tennoBoii | VFG2 B cucremy

CETU == OTOIIJICHUSA

W3 cucremsl
<= OTOIUICHUSI

B TeruioByio

CeTh = P

MSV - F2

Puc. 8. Yzen cmeuserus ons IBC npu omkpoimoti cucmeme meniocHAOMeHUSA. a — ¢ HPOXOOHIM KIANAHOM, 6 — C Mpexx0006bim

CMecumestbHuIM KianaHom

npefycMaTpuBaloTCA nepep Ka)kAablM perynnpyrowmnm Kna-
NMaHOM C 3IeKTPONPUBOLOM UMK Nepef PerynaTopom Tem-
nepaTypbl NPAMOro A4encTeuA. B coBpeMeHHON poccninckon
NpaKkTKe perynAatopbl nepenaja AaBfeHUN, Kak NpaBuso,
yCTaHaB/MBAIOTCA Ha rpynny TEMIOUCMONb3YIOWMNX CUCTEM
B ob6Lyem y3ne cornacoBaHua aasneHuns. O6bIYHO Npefycma-
TPUBaeTCA efiNHbIV PerynaTop nepep CUCTEMON OTOMNEHMS,
I'BC 1 y3nom npeobpasoBaHnA TEMIOHOCUTENA ANA CUCTEMDI
BEHTUNALNN.

[na rpynnbl BEHTUAALMOHHbBIX YCTAHOBOK MPU MX 3aBu-
CUMOM NPUCOeANHEHNN K TENNOBON ceTn 6e3 n3meHeHua na-
pameTpoB TeMNOHOCUTENA PeKOMeHAYeTCA npeaycmMaTpuBaThb
B y3/le COrNacoBaHWA AaBNeHUI CaMOCTOATENbHbIN peryns-
TOop nepenaga AasneHui. Mpy 3TOM NPUCOEANHATL CUCTEMY
TenNocHabXeHUA BEHTUMALMOHHBIX YCTaHOBOK K Tpy6onpo-
BOAAM TEMJIOBOTO MyHKTa cfiefyeT A0 perynatopa nepenaga
[aBNeHWI, NpefHa3HauYeHHoro AnA APYrnx cUCcTem Temnsaono-
TpebneHua (purc. 3). 3To 06BACHAETCA pa3NnYMeM rmapasnm-
YeCKNX peXkKMMoB paboTbl BEHTUIALMOHHbIX YCTaHOBOK U CU1-
ctem otonnexua n NBC.

OTaenbHbI perynatop nepenaja AaBfieHUN Takxe pe-
KOMeHJyeTcA ycTaHaBNMBaTb NPW OTKPbLITON crcTeme Tenno-
CHabXeHWs nepep perynaTopom TemnepaTtypbl NPAMOro Aeit-
cTBUA B cMecuTenbHoM y3ne BC (puc. 8).

Perynatop nepenapa faBfieHWin, B 3aBUCUMOCTM OT Bbl-
nosiHAeMbIX QYHKLMIA, MOXeT pa3mellaTbCA Ha NojatoLem
UM o6paTHOM TPyOGOMpPOBOAE CUCTEMbI TEMOCHAOXKeHNA.
MpennouTnTenbHOe MeCTO pasMeLLeHrA perynaTopa nepena-
[a AaBneHunin — Ha obpaTHom TpybonpoBoae anA obecneye-
HWA [ONTOBEYHOCTU PerynaTopa v ero paboTbl B 6eckaBuUTa-
LIMOHHOM peXxume, a Tak>Ke Npu AaBeHnn B 06paTHOM Tpy6o-
nNpoBoje TeM0BOW CETV MEHbLLE BbICOTbI 3aBUCMMO Npucoe-
OUHEHHOW CUCTEMbI TEeMNONOTPe6NeHUA C Lenblo 3aluTbl CU-
CTEMBbI OT OMOPOXKHEHUA.

B KauecTBe perynatopa nepenaja AaBleHU pekoMeHAy-
eTcA ncnonb3oBath perynatopbl dupmbl Danfoss: MoHoGOU-
Hble cepun AVP n coctaBHble AFP ¢ knanaHom VFG2.

Danifi

Mo TpeboBaHMIo TennocHabXalowWwen opraH13aLumn MoryT
6bITb NOCTaBNEeHbl KOMOVHPOBaHHbIE PerynATopbl nepenaga
[laBIeHN C aBTOMATMYECKM OrpaHnyYeHnemM pacxopa Temnno-
Hocutena cepun AVPQ n AFPQ.

MonpobHaa nHopmauua no perynatopam nepenaga
[aBNieHVIn NpefcTaBneHa B KaTtanore «fugpasnuyeckue pe-
rynaTopbl TemnepaTypbl, AaBneHusa n pacxoga» (M.: U3pa.
000 «[aHdocc», 2009).

Y3en npucoeduHeHus cucmem senmunsayuu (1V)

CricTeMbl BEHTURALUU NPUCOENHAIOTCA K Tpyb6onpoBoaam
TEMNJIOBOro NyHKTa Kak Mo 3aBUCMMOM, Tak U NO He3aBUCUMOWM
cxeme (Yepes BoponogorpesaTesb), Kak Npaswio, Ao obLyero
[N51 OCTalNbHbIX CUCTEM Yy3J/1a COrNlacoBaHWA AaBreHui. Boibop
cnocoba NpUcoeVHEeHs 3aBUCUT OT LIeSIOro psifa YCJIOBUI,
KOTopble onpeaensioT NpUMeHsemMoe BEHTUNSALMOHHOe 000-
pyLOBaHME 1 MECTO ero pasMeLleHs Mo BbICOTe 3[aHus, na-
pameTpbl TensioHocuTeNA (TemnepaTypa 1 AaBneHue), a Tak-
e TpeboBaHVA TEMNOCHAOXKAOLWMX OpraHN3aLnin n noxena-
HMA 3aKa3yuKa.

3aBuCUMOe NPUCoefVHEHVE CUCTEM BEHTUNALUN MOXET
ObITb BbIMOJIHEHO 6€3 M3MEHEeHMs NapaMeTPOB TeMIOHOCUTe-
N4 (ero TemnepaTtypbl) UK C USMEHEHNEM.

B npexHve rofbl B 0TeUeCTBEHHbIE BEHTUSIALMOHHbIE YC-
TAaHOBKM, pa3MellaeMble B HUXKHEW YacTu 34aHusA, Kak npa-
BWO, MOAABaNCA MneperpeTbiii TENOHOCUTENb, HAaNPUMep
npu Temnepatype 150 °C, 6e3 n3MeHeHNA ero napameTpoB.
CHWXXeHWe napameTpoB NpedyCcMaTpUBanocb TONbKO Npu co-
OTBETCTBYIOLMX MPOTUBOMOXKAPHbIX UM TEXHONOTMYECKNX
TpeboBaHUAX, a TakKe ANA BO3QyxOHarpeBaTtenei BTOpPOro
noforpeBa LeHTPaNibHbIX KOHANLNOHEPOB 1 KOHAULMNOHE-
pOB-AOBOLUVKOB.

CoBpeMeHHOe 060py0oBaHME, a TakXKe NPaKTUKa BbICOTHO-
ro CTPOUTENbCTBA YaCTO AUKTYIOT HEOBXO[MMOCTb Npeobpa-
30BaHMA TemnepaTypbl TENOHOCUTENA ANA BEHTUNALNOHHbIX
YCTaHOBOK. [11A 3TOro Mcnonb3yeTca LeHTPaibHbI HACOCHbIN
CMeCuTeNbHbIN y3en Npu 3aBUCYMOM NPUCOEAUHEHNN BEHTU-
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NAUMOHHBIX CUCTEM K TENOBON CETU UKW y3eN He3aBUCMOro
npucoearHeHna C Bogonogorpesatenem. Boibop napametpos
TennoHocuTena n cnocob NPrUcoeanHEHNA y3na ero NPUroTos-
NeHVA K TeNIOBON CeTU OnpeaenalTca Npu NPOeKTNPOBaHUN
CUCTEMbI BEHTUNALMN.

ABTOMaTM3aLMA HAaCOCHbIX CMECUTESTbHbIX Y3/10B 11 BOJO-
noporpesatenell 4nA BEHTUNALNOHHbIX YCTAaHOBOK aHanorny-
Ha aBTOMaTK3aLum y3/10B NPUCOEANHEHWA CUCTEM OTOMNEHNA
nnn MBC ¢ ncnonb3oBaHMeM 3/1eKTPOHHbIX PeryaaTopoB TeM-
nepatypbl (cm. naparpad 3.4).

Y3en npucoeduHeHusa cucmemsi 'BC (V)

Cnoco6 npuroTtoBneHnsa ropsaveli Boabl Ans X03sAWCTBEHHO-
NUTbEBbIX HYX[ ONpeAenaeTca NPUHATON B PermoHe CXeMoMn
LieHTPaNIM30BaHHOrO TeMNOCHabXeHNA.

Mpw 3aKpbITON cMcTEME TeNNOCHabXeHNA HarpeB BOJO-
nposogHown Boabl AnA NBC nponssoanTca, Kak NnpaBuo, B CKO-
pOCTHbIX Bogonoforpesatenax. B kauectse Bogonoporpesa-
Tesle B COBpemMeHHbIx cnctemax [BC pekomeHayeTca ncnosnb-
30BaTb MJIacTUHYaTble BOJOMOAOrPeBaTeNM, KOTOPble Takxe
npovsBoanT ¢pupma Danfoss (cm. naparpad 2.6). Ana Heb6onb-
KX 34aHWI, @ TakXKe B Lienax obecneyeHns rapaHTMpOBaHHO-
ro 3anaca ropsyei Bogpl (Mo TpeboBaHMO 3aKa3yrKa) fomny-
CKaeTcA NpUMeHeHre eMKOCTHbIX BOAoMoforpeBaTenen.

CKOpOCTHble BOAONOAOrpeBaTeN MOryT NPUCOEANHATBLCA
K CrcTeMe TennocHabXeHMA No OfHOCTYNeHYaToN napanienb-
HOWM UAN OBYXCTYMEeHYaTon CMellaHHON cxeme. [pn AByxXCTy-
neHYaTo CXxeme B XONOAHbIN NEPUOA rofa BOAOMNPOBOAHaA
BOJa CHayana nojorpeBaeTca 06paTHbIM TemnnoHocMTenem
nocne CUCTeMbl OTOM/IEHNA B MEPBOW CTYNeHN, a 3aTeM JOBO-
AuTcA [o Tpebyemoi TemnepaTypbl BO BTOPOW CTyneHun nep-
BMYHbIM TEMIOHOCUTENIEM 13 TeMoBON ceTu. B Tennbin nepu-
oA rofa BOAOMNPOBOAHAA BOAA HarpeBaeTcA TONbKO 3a cyeT
CeTeBOro TeMIOHOCUTENA, KOTOPbIA B 3TO BPEMA MPOXOAUT
nocsieaoBaTenbHO Yepes obe CTyneHy BOAONoAorpeBaTens.

Bbi6op OAHO- MM ABYXCTYNEHYATOWN CXeMbl MPOU3BOANT-
CA B 3aBVCMMOCTM OT COOTHOLLEHMA MaKCUManbHOW TeMI0BOM
Harpy3ku Ha cuctemy I'BC K pacueTHOI TennoBo MOLHOCTH
cuctembl oTonneHus. Kak TpebyioT HOpMaTBHbIE OKYMEHTHI,
npwu cooTHoweHun Q. / Q, B AvanasoHe cabiwe 0,2 nnn me-
Hee 1 BofjonoforpeBaTenu cyiefyet NPUCoeanHATbL K Tenso-
BOI CeTU MO ABYXCTYMNeHYaTol CXeme, a BHE YKa3aHHOro auva-
nasoHa — no ofgHocTtyneHyaTon. OfHaKo COBpPeMeHHble Mna-
CTMHYaTble BogonoAorpesaTeny, o06opyaoBaHHbIe HafEXHON
ABTOMATUKOM, CNOCOOHBbI 06ecneynTb 3GPEKTUBHDLIN Harpes
BOAbl 6€3 3aBblleHNA TeMnepaTypbl TEMIOHOCUTENSA, BO3BPa-
LLLaeMOoro B TEMJIOBYIO CETb, U NPW OQHOCTYMEHYaTOl CXxeme.

Mpu OTKPbLITON CrcTemMe TeMNOCHabXeHNA NPOoV3BOANTCA
nopava Bofbl B cuctemy IBC, B 3aBUcMoCTU oT Tpebyemoit ee
TemnepaTypbl, B pasHON NPONopLuv HENOCPeACTBEHHO 13 NO-
JatoLero n obpatHoro Tpy6bonpoBOAOB TEMIOBON CeTU. B 3Tom
CJlyyae B KauyecTBe perysmpyioLero ycTponcTaa npruMeHaeTca
NPOXOAHOW perynmpyoLmnin KnanaH uim 6onee foporon Tpex-
XOA0BOW CMeCUTENbHbIN KnanaH ¢ pasfiMyHbIMK MPYBOAAMU
(TepmocTaTMUYECKUM 3/IEMEHTOM WS SNeKTPONpPUBOAOM).
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BapuraHTbl TpUMeHeHNA pa3nNYHbIX KlanaHoB B y3/1ax cMelle-
HuA cuctem BC npeactaBneHbl Ha puc. 8.

[nAa ncknioyeHnA HeCcaHKLMOHNPOBaAHHOIO nepeTeKkaHnsa
TennoHOCUTENsA 13 nofatoLero Tpybonposoaa B 06paTHbIN Ha
nocneAHeM 1O TOUYKM CMELIEHUA YCTaHaBIMBAETCA 0OPaTHbIN
Knana.

B cuctemax 'BC, Kak npaBuio, npeaycmaTprBaloTca Lmp-
Kynauua BoAbl B Tpy6onpoBofax v ee Harpes Mpu OoTCyT-
CTBMM BOLOMOTPe6NeHus ¢ Lenblo obecrneyeHnsa Tpebye-
MO TemnepaTtypbl B 11060/ MOMEHT BPEMEHU Y KaKAoro
BOAOPa3bopHOro KpaHa. B 3akpbITol cucTeme TennocHab-
XKeHua uMpKkynauma yepes TpybonposogHyto crctemy MBC
1 BOfOMOAOrpeBaTenb NPOM3BOAMTCA C MOMOLLbIO Hacoca.
Mpwn ABYXCTyneH4YaTom Cxeme HarpeBa BOAbI LMPKynALUA
OCYyLLeCTBNAETCA Yepes BTOPYIO CTyMNeHb BOJOMNOAOrpeBaTens.
Linpkynauua sogbl B KOHType BC npu oTKpbITON cucteme
TEnIIoCHabXeHnA NPOVCXOANT B pesynbTaTe PasHOCTY faB-
NeHWi B TOYKax OTBOAA TEMIOHOCUTENA K Y3Jly CMEeLeHNA 1
nprcoefHeHNa LMPKYIALUMOHHOrO Tpyb6onpoBoaa K obpat-
HOMy TPy60onpoBOAYy TEMIOCETM, BO3HMKAIOLLEN 3a CYeT yCTa-
HOBKU MeXJy 3TUMW TOYKaMn Kakoro-nnbo gpoccenmpyto-
Lero yCcTponcTBa, Hanpumep pyyHoro 6anaHCcMpoOBOYHOTO
KnanaHa. B otaenbHbIX cnyyasax ansa obecneyeHusa LMpKyna-
LUK NCMOoNb3yeTca Hacoc.

Ha UMpKynALMOHHbIX CTOAAKaX BHyTpeHHen cuctembl MBC
LenecoobpasHo ycTaHaBAMBATb TEPMOCTaTMUeCKre GanaHcu-
poBOYHble KnanaHbl Tvna MTCV (B nocobun He npeacTTaBse-
Hbl) nnu FJV, npekpalyaowpme LMpKynaumo B CToaKax npu go-
CTaTOYHOW TemnepaType B HUX ropaYen Bogbl. [1pu 3Tom B Le-
NAX SKOHOMUM SNEKTPOIHEPTM PEKOMEHIYeTCA NPUMEHATb
LMPKYNALMOHHbBIN HAaCOC C PerynvmpyemMbiM No Hanopy NpuBo-
oM (4aCTOTHbIM Mpeobpa3oBaTenem).

ABTOMaTM3aLUMA y3na NpUroToBNeHUA ropaYen Boabl Ana
cuctembl [BC MoXeT ObiTb BbIMOJIHEHA C UCMOJIb30BaHNEM pe-
rynaTopoB TemnepaTypbl MPAMOro AeNCTBUA WU SNEKTPOH-
HbIX Npubopos. (MoapobHee cm. B naparpade 3.2).

Y3en npucoeduneHus cucmemol omonsneHus (VI)
ABTOMATM3UPOBaHHbIE CUCTEMbI OTOMJIEHNA MOTYT NpPUcoean-
HATBbCA K TEMJIOBOW CETU KaK MO 3aBUCUMOW, TaK U MO He3aBu-
cMom cxeMe (Yepe3 BogonogorpeBaTenu).

3aBUCMMAn Cxema NPUCOeAMHEHUA CUCTeMbl oTomnne-
HMA — camas pacnpocTpaHeHHas B Poccuu. Mo TpeboBaHMAM
HOPMAaTUBHbIX AOKYMEHTOB OHa ABNAETCA MPUOPUTETHON. ITa
cxema NpUcoeauHeHVs NPYMEHAETCA Npexae BCero npu ogu-
HakoBOM rpaduke perynnpoBaHua TemrnepaTtypbl TeNNOHO-
cuUTenA B TEMAOBOW CeTU U B cucteme otonsieHna. OCHOBHbIM
KpuTepuem ee UCMONb30BaHWA B APYIUX Clyyasax ABNAETCA
npennucaHne TennocHabxatoLen opraHsaumm.

3aBucuMan cxema He TpebyeT UCMOMb30BaHUA [OPOroro
TennomexaHnyeckoro obopyaoBaHua. MaBHbIM ee 351eMeHTOM
ABMAETCA HACOC, KOTOPbIN HeobXxoAUM Npu aBTOMaTU3aLUN
y351a, a TakKe Npu NPYMEHEHUN pPaanaToOPHbIX TepMmoperynsa-
TOPOB B CCTeMe oTornsieHus. [MapoaneBaTop B KayecTBe Mo-
6ynuTena UMpKynALuMM B JaHHOM NOCO6GUN He paccMaTpuBaeT-
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Puc. 9. Ioddepicarue nocmosHH020 nepenada 0aeneHuil Ha 08YXMPY6HOL cuctmeme OMONIEHUS. 4 — C HOMOUsbI0 NePenycKkHozo
KAaNnaua, 6 — ¢ NOMOULLIO HACOCA ¢ HACMOMHbIM npeobpaszosamenem VLT

CA KaK yCTPOWNCTBO, co3fatolliee HeJoCTaTOUHbIe HAaMopbl 1 He
nopaatolieeca aBTomaTmnsaunun.

Hacoc pekomeHpayeTcA ycTaHaBAMBaTb B KOHTYpe CUCTEMbI
OTOMNEHUA Ha NojakoLiem nnu obpatHom Tpybonposoae. OH
noabmpaeTcsa Ha PacUYETHbIN pacxos TENSIOHOCUTENA B CUCTE-
Me OTOMJIeHNA N NPY Hanope, COOTBETCTBYIOLEM CYMMapPHbIM
noTtepAm AaBneHua B Hew ¢ 3anacom B 10 %.

BmecTe ¢ TemM Npu CNOXHbIX Nbe3omeTpax (Hanpumep,
npuv He[oCTaTOYHOM Hanope B TEMIOBOW CeTW, KOrfa fasre-
Hue B nofaiolem nnn obpatHom Tpybonposoge nmbo cTa-
TUYECKOE JaBfeHME HIXKe CTaTUYEeCKOro JaBneHus B cucTe-
Me OTOMNEeHUA 1 4p.) 3aBMCMManA cuctema TpebyeT npume-
HEHUA crne-unanbHOro JOMNONHUTENbHOro 060pyfOBaHNUA
ONA cornacoBaHWA AaBneHMn (NOAKauyMBaloLWero Hacoca,
perynaTtopa faBneHus «Ao ceba» unm «nocse cebs», aBTo-
MaTMYEeCKUX OTCEKaLWMX KanaHos 1 ap.). OgHako 310 06o-
pyAoOBaHME He MOXeT rapaHTMpPOBaTb HafleXXHOCTb 1 6e3a-
BapUMHOCTb paboTbl CUCTEMbBI OTOMAEHNS.

B 3TOM CBA3M CXxema He3aBMCMMOro NpucoeauHeHNsA AB-
nAeTcA npeanoYTUTeNIbHEE, XOTA 0OXOAUTCA AOPOXKE MO Ka-
nuTanbHbIM 3aTpaTam. OHa yH/BepCanbHa U NpUMeHMa AnA
3[aHUI N06Oro Ha3HAYEHVA 1 3TAXKHOCTU BHE 3aBUCKMOCTU
OT NapameTpoB TEMIOHOCUTENSA B TEMSIOBOW CETU U rnapas-
NIMYECKMX pexxumoB ee paboTbl. lnapaBnnyeckoe pasobuye-
Hue (pa3Bs3Ka) CUCTEM OTOMJIEHUS U TeNNoCHabXeHus obe-
crneymBaeT NPOCTOTY Y HAAEXKHOCTb TEXHUYECKOTO peLlleHns
npu MYHUMYMe 1Cnosib3yeMoro obopyaoBaHus. Cxema He-
3aBUCUMOTO NPUCOEVHEHNA CUCTEMbI OTOMJIEHNA He Tpeby-
eT NPUMEHEHNA CNOXHbIX CUCTEM COrNacoBaHNA faBAEHUN.
B 3TOM Cnyyae Heo6xoVMa YCTaHOBKA eAUHCTBEHHOIO -
LpaBINYeCcKoro perynatopa B KOHType rpeoLero TenaoHo-
cuTena — perynatopa nepenaga AaBeHUN.

LinpkynaumnoHHble HacoCbl BTOPUYHOIO BHYTPEHHErO KOH-
Typa CUCTEMbl OTOMJIEHUSI YCTaHAB/MBAIOTCSA HAa obpaTHOM
TpybonpoBoae nepes BOAONOAOrPEBATENEM.

B uenax nogaep»aHUA NOCTOAHHOIO Hanopa u 3KOHO-
MWW SNEKTPOIHEPTUN LUPKYNALNOHHbIE HACOChl BHYTPEH-
HEro KOHTypa ABYXTPYOHOW CUCTEMbI OTOMJIEHNUS C aBTOMa-
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TUYECKUMU TEPMOPEryNATOpamu, He3aBUCUMO NpuUcoen-
HEHHOI K TEM/IOBOW CeTu, LenecoobpasHo ocHaulaTb pery-
JIMPYEeMbIMU NPUBOAAMMU, HAMPVIMEP YaCTOTHbIMUK Npeobpa-
3oBaTenamm Danfoss Tuna VLT, nnv npuMeHATb HAacoCbl CO
BCTPOEHHbIM YaCTOTHbIM NMpeobpa3oBaTtesieM, Hanpumep,
dupmbl Grundfos cepumn UPE unn Magna UPE. YacToTHbI
npeobpa3oBaTesib — 3TO 3MIEKTPOHHOE YCTPOMNCTBO, KOTO-
poe no ynpasnawwemy curHany 0-10 B gatumka pasneHus
(nepenapa gaBneHuin) N3MeHAET YacTOTy TOKa, NpoxoasLle-
ro yepes 3MeKTpoABMraTesib Hacoca, B pe3ynbTaTe Yyero me-
HAETCA CKOPOCTb €ro BpalleHns 1 COOTBETCTBEHHO Xapak-
TEPUCTMKA Hacoca (Hanop u pacxopn). MoapobHaa nHbop-
Mauusa No 4acToTHbIM nNpeobpasoBatenam VLT cogepxutca
B OTAENIbHbIX MacnopTax U MHCTPYKLMAX, NPefoCTaBnaeMblX
no 3anpocy.

B HebonblUMX CUCTEMAX OTOMJIEHNWSA, @ TaKXKe Npu 060CHO-
BaHMM B KPYMHOMACWTAOHbIX CMCTEMaX, MPUCOeQUHEHHbIX
K TenjoBON CeTu Mo He3aBUCMMOWN cxeme, JOMNycCKaeTcA
BMECTO perynnpyemoro nprBoja Hacoca NpumeHeHve nepe-
MYCKHbIX KNAMaHoB C rMAPaBINYECKUM PerynnpyoLwmm dre-
meHTOM Trna AVDO, AVPA n AFPA, KoTopble yCTaHaB/MBalOT-
CA Ha nepembluke (6arinace) Mexxay nogawoWwymM 1 o6paTHbIM
Tpy6onpoBoAaMM CUCTEMbI OTOMNEHWA. Takme perynatopsl
npu NpeBblleHNN 3aAaHHOro Nnepenaja AaBneHnii Ha cucTe-
Me oTonneHna (Hanpumep, NPy 3aKpbiTUX PaaraToOPHbIX Tep-
MOPerynsTopoB) nepenyckalT TeNNOHOCUTENDb U3 Nojato-
wero TpybonpoBoaa B 06paTHbIN, obecrneumBas TemMm cambim
CTabunbHbIV Nepenag AaBneHnin B cucteme 1 paboTy Hacoca
B MOCTOAHHOM peXXunme, Ho 6e3 SKOHOMUY 1IeKTPO3HepPrnn Ha
HeM (punc. 9 a).

Mpn ofHOTPYOHbIX CMCTEMax OTOMAEHUA NMpUMeHeHne
YacTOTHbIX Npeobpa3zoBaTenen 1 nepenycKkHbIX KNanaHoB He
TpebyeTcs, Tak Kak Takre cmcTeMbl paboTatoT Npyi NOCTOAHHOM
pacxope TennoHoCHTeNs.

3anonHeHWe 1 NOANUTKa HE3aBUCMMO NPUCOeaNHEHHON
CUCTEeMbl OTOMJIEHNA OCYLLECTBAETCA, KaK NpaBuso, 13 obpat-
Horo Tpyb6onpoBoAa TENNOBOW CeTW Yepe3 aBTOMaTU3NPOBaH-
HbIA y3en NOAMNUTKN.
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KPI35

EV220B
C 3JIEKTPOMArHUTHOI
KaTyLIKOM1

Puc. 10. Yzen noonumxu

ABTOMaTM3aLMA 3aBUCMMO- U HE3ABUCUMO-TPUCOENHEH-
HOW K TEMnyoBOW CeTU CUCTEMbl OTOMEHMNA OCYLLECTBNAETCA
C NMOMOLLbIO SNIEKTPOHHBIX PEryNATOPOB TeMMepaTypbl (Morof-
HbIX KOMNEHCaTOPOB) (CM. rnasbl 2, 3).

Y3en noonumku (V1)

[nsa KomneHcaumm naMeHeHns1 o6bema TEMNOHOCUTENSA B pe-
3yNibTaTe ero HarpeBa 1 OXJaXXAeHus B HE3aBMCUMO NPUCOo-
e[IMHEHHbIX K TEeMNJIOBOWN CeTU CUCTemMax OTOMJIEHUA U BeH-
TUNALUN NPefyCMaTPUBAETCA YCTaHOBKA PacClUMpUTeNbHbIX
6aKoB.

B HacTosuee Bpemsa BMeCTO TPaANUMOHHBIX OTKPbITbIX
paclwmpuTenbHbiXx 6aKOB B OCHOBHOM MPUIMEHAIOTCA 3aKpbl-
Tble MeMbpaHHble PaclIMPUTESNIbHbIE COCYLibl, B KOTOPbIX Tem-
NTOHOCUTESIb He KOHTaKTUPYeT C aTMOChEPHBIM BO34YXOM U He
HacblLaeTcsa Kucnopodom. Takme cocyabl pacrnonaratTcs, Kak
NpaBuso, B TEMIOBOM MYHKTE B HUXHE YacTy 34aHUs.

O6bem 6aka onpeaenseTcs 06bEMOM BOAbl B CUCTEME Ter-
nonoTpebneHuss 1 PasHOCTbIO TeMMNepPATyp OCTbIBLUEro Ten-
noHocuTensa npu 6e30encTBUN CUCTEMbI Y HAarpPeToro B pac-
YeTHOM pexrmMe ¢ yyeTom KoddoduumeHTa o6beMHOro pac-
WwnpeHnsa Boabl. MeToAnKn pacyeTa co BCMOMOraTeNbHbIMY
Tabnuuamu o6blYHO NpeanaraloT GrpPMbl — NPOU3BOANTENM
MeMOPaHHbIX PacLIMPUTENIbHBIX COCYAOB.

PaclmpuTenbHble cocynbl NPUCOEANHAIOTCA K TPYy6onpo-
BOAY BTOPMYHOIO KOHTYypa CUCTEMbI TeryionoTpebneHus ne-
pen uMpKynsaLMOHHbIM HacocoM. Hebonbline cocyabl ycTa-
HaB/IMBAIOTCA HEMOCPEACTBEHHO Ha TPYOOMNpoBOJe CUCTEMDI,
a 3HaUUTesIbHOro 06bemMa — Ha NoJsly NoMeLLeHNs TeNI0BOro
NyHKTa.

Pa3oBoe 3anonHeHre HE3aBUCUMO NPUCOEANHEHHbIX CUC-
TeM, a TakKe MX Nepuoamnyeckoe nomnosHeHve (MoANUTKa) 13-
3a BO3MO>HbIX yTeUYeK AOMKHbI MPON3BOAUTLCSA MOArOTOBIIEH-
HOW BOAOWN N3 CUCTEMbI LIEHTPANN30BAHHOIO TEMIOCHA0Xe-
HuA. Mognutka ocylecTBAseTCA U3 obpaTHoro Tpybonposoaa
TennoBoW ceTn Yepes NoANUTOUHBIN TPY6onpoBos.

Ha nopgnutouHom TpybonpoBofe ycTaHaBnMBalOTCA
(pnc. 10):

» 3aMopHble KpaHbl;
» CeTyaTbli PunbTp;
» ropAYEBOAHbIN pacxofgomep;
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06paTHbIV KNanaH;

NOAMNUTOYHbIN KnanaH;

pene paBneHus;

npenoxpaHUTENbHbIN KanaH y paclumpuTenbHOro CoCyaa.
Ecnn paBneHue B obpatHoM Tpyb6onpoBoge TernsoBon

ceTn He obecneyrBaeT TpebyeMoro CcTaTYeckoro AaBseHns

AnA cuctembl Tennonotpebnenns (P, < P,..), Ha NOANNTOYHOM

Tpy6onpoBoae, KpoMe MOANUTOYHOrO KnanaHa, npegycMa-

TPUBAETCA NOLMUTOUHBIV HACcOC.

B kauecTBe MognNMTOYHOrO KnanaHa pekomeHayeTcs uc-
Nnonb30BaTb HOPMasNbHO 3aKPbITbI CONEHOUAHbIN (3NeKTpo-
MarHUTHbIN) KnanaH Tina EV2208B (puc. 11).

Camblil NPOCTON anropuTM aBTOMaT13aLum NOANUTKM Npe-
JycmaTpuBaeT OTKPbITUE KnamnaHa Npu rnogaye Ha Hero nnTa-
lollero HanpsxeHna 220 B yepe3 aneKTpPOKOHTaKTHOE pene
nasneHua (npeccoctart) Tmna KPI35 (puc.11) npu nageHun pas-
NeHVA B CMCTeMe TennonoTpebneHna HxXe 3afaHHOro npe-
nena. K aTomy e pene napanienbHo NpucoeAnHAETCA 3eK-
TpogBuratesnb Hacoca. Mpy 3TOM HacocC 1 KnamnaH MoryT BKJItO-
yaTbcA ofHOBpeMeHHo. [py NoaKnloYeHUn Hacoca cnepyet
YUUTbIBATb, YTO NpeAesibHasA TOKOBaA Harpyska Ha KOHTaKTbl
pene KPI35 coctaBnaet 4 A. B cnyyae npumeHeHus 6onee
MOLLHbIX HACOCOB M HAacOCOB C TpexdasHbIMU ABUraTeNAMN
UX NofKnoyeHne HeobxoArMO BbIMOMHATb Yepes NpoMeKy-
TOYHble pernie Unu marHuTHble nyckatenu. KPI35 yctaHaBnvBa-
eTcA HemocpeACTBEHHO Ha TPy6onpoBoe CMCTEMbI MOAMUTKY,
B6/IM3U NOAKNIOYEHMA pPacIPUTENIbHOMO COCyAa B MpuBap-
Hyto 6a0bILLKY C BHYTpeHHel pe3bboit GV, nmbo pasmellaeTca
B Ito6oM Jpyrom yao6HOM mecTe cucTembl TennonoTpebneHns
nepep LUMPKYIALNOHHBIM HAaCOCOM, COEAUHAACH C Tpybonpo-
BOLOM UMMYNIbCHON TPy6KOW. Pene MoXeT HacTparBaTbCA Ha
asneHue B npepenax ot 0,2 fo 8 6ap ¢ n3meHAembIM gudode-
peHumanom ot 0,4 fo 1,5 6ap.

Tpebyemoe MyHMManbHOe CTaTUYeCcKoe faBfieHNe B CU-
cTeme P nns ee 3anofiHeHUA 1 obecneyeHns HEBCKMMNAHNA
TeMnNoHOCUTENA paccunTbiBaeTca No popmyrne:

Yy v v v

= 0,Th + (PHac+ 0,5), 6ap' )

Puc. 11. Komnnexm nodnumouHvix ycmpoticme. a — COneHoUuoHbiil
knanan EV220B, 6 - npeccocmam KPI35
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Tabnuya 1. V36vumoutoe dasneHue HACbIUEHUS 600THO20 NAPa

TemnepaTtypa TennoHocutena T, °C 100 105 110

115 120 125 130 135 140 145 150

P 03P 0,01 0,21 0,43

0,69 0,98 1,31 1,71 2,14 2,62 3,17 3,85

roe h — BbicoTa crcTembl TeNAONOTPEONEHUA HaLl YPOBHEM

obpaTtHoro TpybonpoBoaa TENIOBOW CETU, M;

P..c. — 136bITOYHOE AaBNeHMe HacbleHNA BOAAHOIO
napa, npuHMmaemoe no Tabn. 1, 6ap.

MakcumanbHoe cTaTnyeckoe AaBsieHne B cucteme Tenso-
notpebneHns P¥ onpefgenseTcs yCNOBHbIM JaBNEHMEM, HA
KOTOpOe paccynTaHbl ee 371eMeHTbl, ¢ 3anacom 15 %, To ecTb
P5=0,85P,.

[ina obecneyeHna HOpManbHOW PaboTbl CONEHOUAHOTO
knanaHa EV220B ¢ cepeonprBofom (rMapaBanyeckum mem-
6paHHbIM ycunuTenem) AaBneHvie TEMIOHOCUTENA Nepeq HUM
Proan [OMKHO GbITb GOMbLUe NOAAEPXKNBAEMOrO CTaTUYECKOTO
[aBJieHUA B c1cTeMe MUHUMYM Ha 0,4 6ap.

Bbi6op kannbpa NOAMUTOYHOrO KilanaHa Npoun3BOANTCA
no obuien MeToanKe, N3NI0KEHHOW B rnase 6, Ha OCHOBE Ma-
paMeTpoB, pacyeT KOTOPbIX MPOWTIOCTPUPOBAH B NpUBeaeH-
HOM HUKe npumepe.

lMpumep
Bbi6paTb NapameTpbl NOAMUTOYHOTO YCTPOWMCTBA ANA ClIeAyto-
WX YCIIOBUIA:

» BbICOTA CUCTEMbI oToMIeHnA: h =50 m;

» TemrnepaTtypa TenJoHOCUTEeNA B CaMOW BEPXHeN TOYKe Cu-
crembl: t; = 105 °C;

» YC/IOBHOE [aBfieHune AnA ycTaHaBAMBaeMbIX B CMCTeMe uy-
ryHHbIX paguatopos MC-140: P, = 9 6ap.

PeweHue

1. MMHUManbHO HeOOXOAMMOE CTaTMYeckoe faBNeHne B CUC-
Teme oTonsIeHNA Ana obecneyeHns ee 3anosIHEHNA N HEBCKU-
naHuA TenIoOHOCUTENS:

Pu =0,1h + (P,,. +0,5) = 0,150 + (0,21 + 0,5) = 5,71 6ap.

2. MaKcMmanbHo JOMyCTMOE CTaTUYEeCKOe AaBeHUe B CCTEME
OTOMJIEHUNA NCXOAA U3 NMPOYHOCTN OTOMUTENbHBIX MPUOGOPOB:

P = 0,85P, = 0,85 - 9 = 7,65 6ap.

3. MrHManbHoe faBneHue nepeg noAnMTOYHbIM CONEeHOUA-
HbIM KnanaHom Tuna EV220B:

Poosn =P +0,4=571+0,4=6,116ap.

noan
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2. ITpubops! u ycrpoiictBa Danfoss s ocHameHms
aBTOMATV3VPOBAaHHbBIX TEIUIOBBIX ITYHKTOB

2.1. OnextpoHHble perynsaropsl Temmneparypsl cepun ECL Comfort

D/1leKmpOoHHble pe2ynamopsl memnepamypel cepuu ECL —
Cheyuanu3uposaHHble pe2ysamopel, NnpedHa3Ha4eHHble 0715
noddepxaHus memMnepamypsi mensioHoOCUMesis 8 CUCmemMax
omonJieHUa U 8eHMUIAYUU NPONOPUUOHATbHO meKyuwel
memnepamype HapyHo20 8030yxa usiu 3a0aHHol memnepa-
mype 2opa4eti 8006l 8 cucmeme [BC.

Cepus ECL eknroyaem peeynamopei: ECL Comfort 100M,
ECL Comfort 200, ECL Comfort 300 u ECL Comfort 301.
OcHauwjeHue mens086iX NYyHKMO8 N000OHbIMU pe2ys1amo-
bamMu MecmHo20 ynpassieHUs Ha onpedesieHHOM 3mane
passumus cucmem YeHmpasau3o8aHHoO20 menaocHabxe-
HUA no3eoJsisem Jie2ko, 6biIcmpo u Oeweso dsmomMamu3su-
posame npoyeccbl mensionompebieHuUs U NpU 3MOM yxe
ce200HA obecneyumb owymumslili SKOHOMUYeCcKul 3¢-
hekm, He 00XKudascy oxgama 2106aab6HoOU Oucnemyepu3a-
yuel sHepzemuy4eckux cucmem.

Pezynamopel pupmsl Danfoss cepuu ECL He npocmo cHu-
matrom npobsemy asmomamu3sayuu mensio8biX NYHKMOs,
apewarom ee Ha Ka4ecmeeHHO Opy2OM YpPOBHE 8 pe3ysib-
mame psA0a Ho8ayul, 3aJ10)KeHHbIX 8 KOHCMPYKYUI 3mux
npu6opos:

» «Kecmkuli» aneopumm ynpasieHus cucmemamu omo-
nJeHus, BeHMUIAYUU U 20pAYe20 8000CHAbXeHUs No-
380/19em npuMeHUMb Haubosiee cosepuieHHble U NPo-
gepeHHble NpakmuKol MemoObl ynpasieHus cucmema-
Mu mensionompebrieHuUs, UCKI0Yaem 3ampamel epe-
MEHU Ha NPOo2paMMupO8aHuUe U 803MOXHble NpU SMOM
owubKu.

ECL Comfort 200 — ofjHOKaHanbHbIN YHUBEPCaNbHbIA Lnd-

poBOI perynaTop TemnepaTypsbl (puc. 12).

Perynatop npepgHasHauyeH AnA ynpaBieHUA TenioBbiMU
npLeccamm B TENIOBbIX MyHKTax CUCTEM TENNOCHaGXEHVA 3[0aHWIA.
YHuBepcanbHocTb ECL Comfort 200 3akntoyaeTca B TOM,

YTO OH MOXKET PerynnpoBaTb TeMNepaTypHble Pexnumbl nNpu-

MEHWTENIbHO K Pa3fIMYyHbIM TEXHONMOMMYECKM CXeMaM Tenmo-

BOro NyHKTa. Perynatop cnocobeH ynpaensate nMbo cmctemoii

oTonneHus, Mn6o cuctemont NBC, Kak Npu LIeHTpann3oBaHHOM

TennocHabXeHnu, Tak 1 NPU MHANBUAYATbHOM UCTOUYHNKKE Te-

nnoTol (B NOCO6UM He paccMaTpUBaETCs).

OcHoBHble ¢pyHKLUK perynaTopa ECL Comfort 200:

» nojaepaHue TemnepaTypbl TEMNOHOCUTENSA, MNOCTynato-
Liero B CCTeMy OTOMJIEHUS, MPOMOPLMOHANBHO TeKyLLeMy
3HayeHuo TemnepaTypbl HAPYXKHOrO BO3AyXa, MyTeM ynpas-
JIEHVA KNamnaHoM C 3/1eKTPONPUBOLOM Ha CETEBOM TEMJIOHO-
cuTene. [1na 3Toro K perynatopy AOmKHbI 6bITb Nprcoean-
HeHbl JaTYMKy TeMnepaTypbl HAPY>KHOrO BO3AyXa U Temne-
paTypbl TEMJIOHOCKTENA B NoJatoLieM TpybonpoBoae cucTe-
Mbl oTonneHusA. Takke BO3MOXHa KOPPEKLMA perynnpoBa-
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» YHuUBepcanbHocms pe2ynismopos obecnequgaem npumMeHe-
Hue 00HO020 U M020 Xe npubopa 0718 ynpasneHus pasauy-
HbIMU CUCMeMamu npu Ux MHO20YUC/IEHHbIX pa3HOBUOHO-
CMAx.

» Vcnonb3osaHue 0718 nepekstodeHUs pe2ysiamopos Ha
ynpassieHue pdasauyHbIMU CUCMeMamu UHMmesieK-
myanbHbIX NIACMUKOBbLIX KAPMOYeK C MUKPOYUNOM
(ECL Comfort 300 u ECL Comfort 301). 3asodckas uHghopma-
Yus Ha MUKpoyune no38oJsisem M2HOBEHHO MeHAMb as20-
pumm pe2ynuposarHus 8 3asUcUMocmu om cxemsl npumMe-
HeHuA pezysiamopa, ycmaHasnusame HacmpouKu npu6o-
pa Ha Haubosiee pacnpocmpaHeHHbIl pexum. Ha kapmoy-
Ky Mo2ym 6bImb 3anucaHel NPou380J/ibHble UHOUBUOYA Tb-
Hble HacmpoUKu KOHKpemHo20 pe2ynsmopa u nepeHeceHsl
smecme ¢ Hell 8 Opyaue pezysiamopsl 00HOMUNHO20 NpUMe-
HeHus.

» Hanu4ue scmpoeHHbix Uu 0ONOHUMEbHLIX MOOY-
neli ceA3u 0719 BO3MOXHOCMU BKJIIOYEHUS pe2ysiimopos
8 cxemy obweli ducnemyepu3ayuu 30aHUA uau cucmemol
UeHmMpanu3o8aHHO20 MenIOCHAbXeHUH.

» Bo3moxHoCmb 06be0UHeHUs HeCKOIbKUX Npubopos 8 J1o-
KaslbHYI0 cemb ynpasJsieHus ¢ 8bloesieHueM sedyujezo U 8e-
0OMbIX pe2ysiamopos.

Pecynamopel ECL npocmel 8 MOHMaxe, HAcCmMpoUKe U 3KC-
niyamayuu, nosmomy He mpebytom 0/19 3mo20 8bICOKOKBA-
JlUpUYUPOBAHHbIX cneyuanucmos. Paboma pez2ynamopos
ocyujecmasisemcs aBmoHOMHO 6e3 Heobxo0uMoCcmu NOCMo-
AHHO20 Hao30pa.

HMA Mo TemnepaType BO3Ayxa B MOMELLEHUN NPU JOMOMHM-
TeJIbHOW YCTaHOBKe COOTBETCTBYIOLLEro AaTUMKa;

» Meprofnyeckoe NOHMXeHre TemnepaTypbl Bo3gyxa B Mo-
MeLLEeHUN, Hanpumep, B HOUHbIe Yacbl. ITa GYHKLUA MOXKET
BK/IOYATbCA BPYYHYIO UM MO KOMaHAEe BCTPOEHHOro Npo-
rpaMmmnpyemoro HefenbHoOro Tamepa. Mpu 3Tom cTeneHb
CHUXKEHMA TeMnepaTtypbl Ha3HavYaeTcA Nnosib3oBaTenemM unm
3aBUCUT OT TEKYLLEro 3HayeHnaA TemnepaTypbl Hapy»HOro
BO3YyXa;

» aBTOMAaTMYeCKOe OTKIIIoUeHVEe CUCTEMbI OTOMEHUS JIETOM,
Korga Temnepatypa Hapy»XHOro Bo3fyxa npeBblCUT 3afaH-
Hoe 3HauyeHwue. Mpy OCTaHOBNEHHON CMCTEMe OTOMJIeHNS,
perynaTtop nepuoamnyecky Npov3BOANT BKIIOUYEHME U Bbl-
KnioueHne UMPKYNALMOHHOMO Hacoca 1 aneKTponpusoaa
KnanaHa;

» 3alyMTa CMCTEMbl OTOMNEHUA OT 3aMep3aHuA B pexunme
OXUNAaHVA perynatopa nyTem noaaepaHua TemnepaTypbl
TENNOHOCUTENA HA MUHUMANbHO AOMYCTMMOM YPOBHE;

» obecneyeHne NOCTOSIHHOW TemnepaTypbl ropsyein BoAbl
npu pabote perynaTtopa B pexxume MBC;
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Puc. 12. ECL Comfort 200

» NPUOPUTETHOE OrpaHnyeHre No MakCUManbHOW NN MU-
HUManbHON BeNMYMHE TemnepaTypbl TEMIOHOCUTENA, BO3-
BpalLaeMoro B TernnoByt ceTb (ocylecTBnAeTca dpakysbra-
TVIBHO MPW YCTaHOBKE COOTBETCTBYIOLLErO TeMMnepaTypHOro
faTumka);

» BPeMeHHOe MOoBbILleHNe TeMnepaTypbl TeMJIOHOCUTENA NO-
CJ1e HOYHOTO CHUXKEeHMA 1 onpeaenieHne AnnTenbHOCTY ne-
propaa «HaTona» C y4eToM akKyMynupytoLiei cnocobHoCTu
3faHuA.

ECL Comfort 200 cHab»eH *XMAKOKPUCTaNINYeCKNM AnCn-
neem, Ha KOTOpPOM oTo6paxaetcA NHPOPMaLMA O COCTOAHNM
perynatopa (Tpebyemble 1 GakTnyecKne napameTpbl TEMIOHO-
CUTENA WM 3HaYeHVA TemnepaTypbl ropaYell BoAbl B cucteme
IBC, cMMBOSbI BKJTOYEHVA U BbIKIOYEHNA PEryNnpyoLero
KJlarnaHa 1 Hacoca, BpeMeHHas nporpaMma noaaepaHua pas-
NINYHBIX TEeMMepaTyp Mo Yacam CYyTOK 1 AHAM Hefenm 1 np.).

YnpaBneHne KnanaHoMm peryiaTop ocyLiecTB/AeT yepes
TUPWCTOPHBIV BbIXOA, @ ANA BKIIIOUYEHNA 1 BbIK/IIOYEHNA Haco-
Ca — MUCMosb3yeT pefiefHbl BbIXOS.

Yepes winHy «BUS» MOXHO NOAKAYNTL K perynatopy Anc-
TaHLUMOHHYIO KOMHATHYIO MaHeslb KOHTPOA U HAaCTPONKN Tem-

i
'y

Puc. 13. ECL Comfort 300 (301)

nepatyp tuna ECA60 nnu BbIHOCHOI 610K ynpaBneHua Tina
ECA61 c BO3MOXHOCTbIO NMepeHacTPONKN HeJenbHOW Npo-
rpammbl perynmpoBaHua. OTa LNHA Tak»Ke No3BonsaeT obbeau-
HUTb HECKOJNbKO PErynsiTOpoB B €AUHYIO CETb C 06LMM AaTuu-
KOM TeMMepaTypbl HAPY>KHOIO BO3yXa.

Bbibop TEXHOMOrMUYECKON CXeMbl PerynmpoBaHuna, a Tak-
e BbIMONIHEHNe cneymanbHbIX HACTPOEK MPW Hanagke u KC-
nnyataumy (HaKkJIOH 1 CMeLLeHne TeMnepaTypHOro rpaduka,
YPOBEHb HapPY>KHOW TemnepaTypbl ANA IETHErO OTKIIOYEHNA
OTOMNEHNA, MaKCMMabHOE N MUHMMAJIbHOE 3HaYeHUA Tem-
nepaTtypbl TeNJOHOCMTeNA, MOAABAaEMOro B CMCTeMy OoTone-
HUWA, TUN 31eKTPONPUBOAA U ApP.) OCYLLEeCTBAAETCA KHOMOY-
HbIM NepeksYaTesieM B COOTBETCTBUM C NPOCTbIMU AJ1A NMOHW-
MaHMA MHCTPYKUMAMMN. DTN UHCTPYKLMW B KPAaTKOM BUAE NPo-
Ay6nvpoBaHbl Ha NIACTUKOBBIX KapToOUKax, Kaxaaa U3 KoTo-
pblX NpegHa3HayeHa Ansa onpegeneHHon obnactu nprmMeHe-
HUA perynaTopa:
» KapTouka P30 — anAa cuctembl otonneHus (puc. 33-35);
» P16 — pna cuctembl NBC co CKOpOCTHbIM BogonoaorpeBaTe-

nem (puc. 44-47);
» P17 — pna cnctembl MBC co cKOpOCTHbIM BogonoforpesaTe-
nem 1 6akoM-akKyMynATOPOM U Jp.

ECL Comfort 300 — nByXKaHanbHbI MHOTOMYHKLIMOHAMb-
HbI LMdpoBOI perynatop TemnepaTypsbl (puc. 13).

Perynatop npepgHa3HayeH AnA OAHOBPEMEHHOrO ynpas-
NIeHNA OBYMA PerynnpyoLwyMm opraHamm B He3aBUCUMBbIX Ch-
cTeMax TennonoTpebneHus (B AByX cMCTEMaxX OTOMEHUSA v
B cucTeme otonneHunsa u cucteme MNBC).

O6wWwuniA BUA 1N OCHOBHbIE QYHKLMMN pPerynMpoBaHus no ot-
JenbHbIM KaHanam Te xe, uto n y perynatopa ECL Comfort 200.
B umncne rnaBHbIX fONONHUTENbHBIX GYHKUMI perynaTopa ECL
Comfort 300 MOXXHO Ha3BaTb:

» Hanuumne BCTPOEHHOro nHTepdeica RS232;

» BO3MOXHOCTb MoAAep»KaHnA TeMnepaTypbl TEMJIOHOCUTENS,
BO3Bpallaemoro B TEMJIOBYIO CeTb B 3aBUCMMOCTY OT Temne-
paTypbl HapyHOro BO3AyXa NyTem CMeLLeHNA OCHOBHOTO
TemnepaTtypHoro rpaduka:

» Hanuuue GyHKUMM BbIbOpa NpuoprTeTa ynpasieHns cucTe-
mon BC Hap cuctemon oTonieHus.

JNoruka pa6otbl ECL Comfort 300 3agaeTcs ¢ nomMoLpio paaa
CUHTENNEeKTYasbHbIX» NIACTUKOBbIX KaPTOUEK C MUKPOUMMOM.

Kaxkpas kKapTouka npegHasHaueHa ana paboTbl ¢ perynsa-
TOPOM B OrnpefesieHHON TEXHONOTMYEeCKON CXxeme TemnIoBoro
nyHKTa":

» KapTouka C60 — ana ynpasneHusa AByMA ccTemMamu oTonse-
HUA OT O6LLero JaTumMKa TemnepaTypbl HAPYKHOIO BO3dyxa
C KoppeKuuen no temnepatypHomy rpaduky Temnepatypbl
«CeTeBOro» TenIOHOCUTENA NOC/Ie NePBOM CUCTEMbI U C KOP-
peKuveli no TemnepaTtype BO3ayxa B MOMELLEHUAX, 06CYXN-
BaeMbIX KaXKon cuctemont otonnenus (puc. 33, 35 n 37);

» C62 — anA ynpasneHna AByMA CUCTEMaMM OTOMSIEHUA OT
obLiero fgatunka TemMnepaTypbl HapyXHOro BO3ayxa C Kop-
peKkuurei no TemnepatypHomy rpaduriky TemnepaTypbl «ce-
TEBOro» TeNJIOHOCUTENA NOC/e KaXKAOoW CUCTEMbI 1 C KOp-
peKkuueli no TeMnepaType Bo3fyxa B MOMeELLEHUsIX, 06Cny-
»KMBAEMbIX OLHOW 13 cucTeM oTonneHus (puc. 34, 36 n 38);

" CxeMmbl € nHaneuayanbHbIM NCTOYHUKOM TENJOTbI (koTnom) n COOTBETCTBYOLMNE UM KapTOYKU B nocobuu He paccmaTpumnBatoTCA.

Dacifi
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Puc. 14. Pasmepul 6vb1pe306 6 naHenu ujuma ynpasneHus

» C66 — onA ynpaBneHna CUCTEMOW OTOMJIEHUA 1 CUCTEMON

BC (puc. 48 1 49) nnm npu OTKPbITON CUCTEME TENNIOCHAbXe-

HuA (pnc. 50 n 51);

» C37 — pna ynpaBneHusa cuctemon otonnenusa n NBC c em-
KOCTHbIM Bofionogorpesatenem (puc. 52).

» C67 — ana ynpasneHuna AByma cuctemamm otonnenusa n NBC
C eMKOCTHbIM BogonogorpesaTenem (puc. 53).

Kpome anroprtma nepeBoga paboTbl perynatopa B onpe-
AEeNeHHOI TEXHONTIOrMYECKOM CXeMe KapTOUK/ HeCcyT UHPop-
MaLMIo O 3aBOACKMNX HaCTPOMKax BCex MapamMeTpoB perynu-
poBaHuMA. Ha MUKpPOUMN KapTOUKM Takxe MOryT ObiTb 3anu-
CaHbl MepcoHanbHble HaCTPOWKM perynatopa u BMecTe C Kap-
TOW NepeHeceHbl B ApYroi perynatop, Tpebyowuii aHanormny-
HbIX HaCTpOEeK.

ina KoppekTHoI paboTbl perynatopos cepun ECL Comfort
K HUM 006A3aTeflbHO [AOJIKHbI ObITb MOAKIIIOYEHbI Cleayio-
e AaTYMKK: JaTYMK TeMnepaTypbl HapyXXHOro BO3AyXa
(Npy ynpaBneHny cMCTEMON OTOMJIEHUA), JaTYNKKM TeMmnepa-
Typbl TEMIOHOCKTENA Ha BXOAE B CMCTEMbl OTOM/EeHUA, faT-
UMK TemnepaTypbl ropayen Bogbl, nogaBaemon B cuctemy BC.

[lononHnTenbHO K perynatopam MoryT NpucoenHATbCA Aat-
UYMKKN TeMnepaTypbl BO3Jyxa B NOMELLEHMAX 1 TemnepaTypbl
TEnJIOHOCUTENA, BO3BpPaLLaemMoro B TeroByto ceTb. (Ha cxemax
NoAKIoYeHVEe AOMONHUTENbHbBIX AAaTYMKOB MOKA3aHO NMyHKTUP-
HOW NNUHKEN).

Bce perynatopbl cepumn ECL Comfort, B 3aBUCMMOCTU OT Nin-
Tatowero HanpsxeHus — 220 n 24 B, umetoT no ase moandu-
Kaumm.

ECL Comfort 200 MOXeT JONONHUTENIbHO KOMIMJIEKTOBATLCSA
mopynem cBasn RS232 tnna ECA81 n mogynem ceAsm LON Tvna
ECA82, a ECL Comfort 300 — mozynem cBs3u LON trna ECA82
1 penenHbim mogynem Tuna ECA80 (NprMeHNTENbHO K KapTou-
ke C75 ona KackagHoro ynpasneHusa YeTblpbma KoTnamu. B no-
cobuK faHHasA KapTouKa He paccMaTprBaeTcs.)

Ynpasnawwme nnacTMKoBble KapTOUKM C MHCTPYKUUAMMN
MO MOHTaXy perynaTopa, ero HacTPoNKe 1 dKCyaTaLmm 3aKka-
3bIBaOTCA 1 NOCTABAAOTCA OTAENbHO.

BHeluHMe aneKTprnyeckre coefHeHNA PerynaTopos cepun
ECL Comfort nponsBoaaTcsa yepes 3aka3blBaemyto OTAENbHO
YHUOMLMPOBAHHYIO KNIeMMHY0 KOPOOKY, MpeAHa3HauYeHHY1o
[NA HAaCTEHHOro MOHTaa unn Ha pelike DIN, B KoTopyio 3aTem
BCTaBnsAeTcA perynatop. MNpu 3Tom ana Gukcaumm perynatopa
Ha pelike AOMONHUTENIbHO K KNEMMHOW KOpobKe Heobxoammo
3aKasaTb NpefHa3HauYeHHbIN AR 3TOro KpeneXHbll KOMMIeKT.

YcTaHOBKa perynatopa B Bblpese WuTa ynpasieHumsa npo-
N3BOANTCA C MOMOLLbBIO CMeLNanbHOro KPeneXXHoro Komrnnek-
Ta ANA WMTOBOrO MOHTa)a C KIEMMHbIMY Konogkamu. B atom
c/lydae perynatop 3akpennasaeTca Ha NaHenu WuTa, BHeLWHne
YCTPONCTBA COANHAITCA NPOBOAAMYU C KONOAKaMM, KOTopble
HafeBaloTCA Ha KeMMHble WTbIPpbKK perynatopa. Pasmepbl
BbIPe30B MOJ PerynaTopbl B NaHeNu WmTa ynpasaeHna gaHbl
Ha puc. 14. TonwmHa naHenn WuTa He JOMXKHa NpeBblwaTb
3 MM.
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Puc. 15. [loOkniouenue cunosvix yeneii nepugepuiinblx ycmpoticme
K peeynamopam ECL Comfort 200 unu 300 na 230 B

19 | ITpn6opsr 1 ycrpoiictsa Danfoss 151 OcHaleHNA aBTOMATH3MPOBAHHbIX TEI/IOBBIX TYHKTOB

Puc. 16. Ilooxniouerue cunosuvix yeneti nepugeputinolx ycmpoicme
« peeynamopam ECL Comfort 200 unu 300 Ha 24 B
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Puc. 17. [Tooxnmouerie HU3KOBOIbIMHBIX yeneti MmemnepamypHoix
damuukos k peeynsmopam ECL Comfort 200 unu 300

DneKTpUYecKne CXembl BHELWHWX COeAUHEHWIA PerynaTo-
pos cepumn ECL Comfort 200 1 300 npuBegeHbl Ha puc. 15-17.
Hymepauna knemm (1-22) gna Bcex perynatopoB cepuu
ECL Comfort ogrHakoBa. CxemMbl MOTYT OTAIMYATbCS TOMBKO TU-
NOM 1 KONMYEeCTBOM NMPUCOeANHAEMbIX YCTPONCTB (HacoCoB,
K/lanaHoB, JaTUYMKOB) B COOTBETCTBUM C Ha3HauYeHNEeM 1 BO3-
MOXHOCTAMW KaXKAoW pa3HOBUAHOCTM perynaTtopa. lNpu oT-
CYTCTBUW B TEXHONIOTMYECKIMX CXEMAX KaKoro-nmbo ycTpoiicTaa
(Hanpumep, KnanaHa M2, Hacoca H3) knemmbl perynatopa ana
X npucoennHeHna octatotca cBobof-Hbimn. O6o3HaueHnA
yctponcts (K,-K,, M;-M,, H,~H,, S,-S¢) ngeHtnduumpyiotcs no
TEXHONIOTMYECKMM CXeMaM NMPUMEHEHMA KOHKPETHbIX peryns-
TOpOB (CM. rnasy 3).

Mnowanb nonepeyHoro ceyeHns Kabena ana nutatowle-
ro HanpsXXeHUs perynatopa n nepnudpepuinHbiX yCTponcTs
(3N1eKTponpuBOAOB PErynnpyoWwmnx KlanaHoB 1 HaCOCOB)
JomKHa 6b1Tb 0,75-1,5 MM?, @ NPOBOAOB ANA NpUcoeanHe-
HUA TemnepaTypHbIX A4aTunkoB — 0,4 MM? Npy CyMMapHOW
ANvHe ABYX Xun nposofa He 6onee 100 m. Mpu 6onbLien
INVHe NPOoBOAa ero ceyeHre JoKHO ObITb YBENIUYEHO.

MpepenbHaa Harpyska Ha TUPUCTOPHbIE BbIXOAbl ANA MK-
TaHWA 3NeKTPONpPUBOAOB perynupyowmnx knanaHos — 0,2 A
npu 230 B 1 1 A npu 24 B. MakcumanbHaA TOKOBaA Harpyska
Ha peneriHble BbIXOAbl PEryNATOPOB ANA NOAKIIOYEHNA HACo-
coB — 2 A npwu 230 B unu 24 B. B cniyyae nprmeHeHus 6onee
MOLLHbIX HaCOCOB WJIN HACOCOB C TpexdasHbIMK ABUraTeNAMM
1X NOAKIMIOYEHNE K perynatopy cnegyet Npon3BoanTb Yepes
NPOMEXYTOUHbIEe pene U MarHUTHbIe NycKaTenu.

Moapo6bHble TeXHMYECKNE XapaKTePUCTUKN PErynsTopos,
yKa3aHWA N0 MOHTaXy, HAaCTPONKe 1 3KCryaTaumm npueege-
Hbl B KaTanore «3feKTPOHHble PerynaTopbl 1 aneKkTpruyeckme
cpeacTBa ynpasneHus» (M.: 000 «[aHdbocc», 2009) U UHCTPYK-
LMAX, NOCTaBAAEMbIX BMECTE C yNpaBnaioWwMm KapTouyKamu.

ECL Comfort 301 — pByxKaHanbHbIl LnudpoBol peryna-
TOp TemnepaTtypbl C BO3MOXHOCTbIO YNpaB/ieHVA HAaCOCHbIMU
rpynnamu.

Puc. 18. Cmpyxmyprnas cxema KOMNNEKCA Pe2yIUPOBAHUS
¢ ECL Comfort 301

BbinonHeH Ha 6a3e perynatopa ECL Comfort 300. CTpyk-
TypHas cxema KOMMeKca perynnpoBaHuna npuseaeHa Ha puc. 18.
Perynsatop paboTaeT COBMECTHO C ynpaBsnsiolell KapTou-
Ko L66. OTa KOMOUHALMA C HE3HAUUTENTbHBIMU OT/IMUUAMU aHa-
NlornyHa KombrHaumm koHTponnep ECL Comfort 300 — kapTou-
ka C66 1 No3BonAeT BeCTV ynpaBneHne AByma napamy HacocoB

B crcTeMe oTonnieHus u cucteme MBC, obecneurBas:

» aBTOMATMYeCcKoe nepeksioyeHne Hacoca ¢ paboTatowero
Ha pe3epBHbI Nepuoanyeckn B 3afaHHOe Bpema CYyTOK —
OfiVIH pa3 B TeyeHune 1-9 cyTokK;

» aBTOMaTMYeCKoe aBapuiHoe (Npu NageHnmn Hanopa OfHoOro
13 HAaCOCOB) MepeKSIYEHME BbileWwero 13 CTpoa Hacoca
Ha pe3epBHbIn (ABP Hacoca);

» aBTOMaTMyecKune, ¢ 3afaHHbIM BPEMEHHbIM UHTEPBaNoM,
NOMbITKN BKJTOYEHNA OJHOMO 13 HaCOCOB NPW aBapuv TMna
«CYXOI XoA» [0 NonyyeHns Tpebyemoro Hamnopa;

» BKJIIOYEHME aBapuIHOrO CUrHana Yyepes KOHTaKTbl peryns-
TOpa Mpuv OTKase Hacoca C OTOOpaXXeHVEeM Ha Aucrnsee me-
CTa aBapuu (Hacocbl cuctembl otonneHna nnm MBC) n ee xa-
pakTepa’;

» PYu4HoOI cbpoc aBapuii;

» aBTOMaTMyeckoe BO30OHOBJIEHMEe PaboTbl CMCTEMbI MOCHe
yCTpaHeHVA NOCNeACTBUA aBapuy;

» YYyeT HeOOXOAVMbIX 3aflePXKeK BKIIIOUYEHMA 060pyaOBaHUA 1
AMHaMVKM 06beKTa B MpoLecce HaCTPOMKM CUCTEMbI.

Ona peanvsaumm GyHKLUM ynpaBneHnsa Hacocamu, Kpome
KapTouku L66, perynatop ECL Comfort 301 gomxeH 6bITb fo-
NONHUTENbHO YKOMMNIEKTOBaH penerHbiMm mogynem ECA 80,
OBYMA 3/1eKTPOKOHTAaKTHbIMU pefie nepenaja fAaBieHUn
RT 262A (no ogHOMY AnA KaxAow rpynnbl HACOCOB) U ABYMA
pe3uctopamm Ha 1 1 1,3 KOm mowHocTbio 0,25 BT.

Perynatop ECL 301 gonyckaeT Tak»e yCTaHOBKY B HEM A0-
NONHUTENbHbIX YCTPOWCTB:

» ECA82 — nnata uHtepoerica LON (FTT-10A);

» ECA88 — mofynb MMnynbCHbIX BXOLOB AJ1A BBOAA AaHHbIX C
TennocyeTyrKa Ana peannsauum GyHKLUNM OrpaHNYeHmns Te-
nnonotpebneHus;

" Onpegenaembie BAAbI aBapuii:

« aBapum NepBoro Tuna — Korga nepeksitoyeHmne Ha pe3epBHbI HACOC BOCCTaHaBAVBaEeT HOpManbHOeE AaB/ieHne B CUCTeme;
* aBapun BTOPOro Tmna — Korga HM OAnH HacocC 13 Napbl HE MOXKET CO34aTb HeobxoaVMOoe fiaBreHne B pr60|'|p0B0,D,e («CyXOVI xon»).

Danifi
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Puc. 19. Cxema 00nonHUmMenvHulX BHEUHUX COCOUHEHUTE
komnnexca pezynasmopa ECL Comfort 301

ECA84 — mopnynb M-bus ansa BBofa faHHbIX C TEMIOCYETYMKA
no cetn M-bus.

CxemMa OCHOBHbIX BHELHNX 3MeKTPUYECKNX COefNHEHUN
perynatopa ansa ECL Comfort 301 aHanornyHa cxeme gns ECL
Comfort 300 (puc. 15-17 ) c HEKOTOPbIMY JOMOSTHEHUAMU, NPU-
BefleHHbIMY Ha puc. 19.

Tak Kak ocHoBHble dyHKLMK perynatopos ECL Comfort 301
n ECL Comfort 300 BO MHOFOM CXOfHbI, yNpaBAioLLasn KapTou-
Ka L66 noctaBnsaetcs notTpebuTento BMecTe C UHCTPYKLUUen ans
KapToukm C66. [lononHuTenbHble TPebOBaHUSA MO MOHTAXY, Ha-
CTpolike 1 3kcnnyatauun perynatopa ECL Comfort 301 ¢ kap-
TOYKOW L66 npurBeaeHbl HMXe.

PexkomeHOayuu no MOHMaxy, Hacmpolike u 3Kcnjiyamayuu
peaynamopa ECL Comfort 301 ¢ ynpasnaioweli kapmouy-
Kol L66

YctaHoBky perynatopa ECL Comfort 301 1 gononHuTenbHbIX
KOMMAEKTYIOWMNX K HeMy peKOMeHAyeTCA BbIMONHATb C UC-
NMosb30BaHUEM LUTAaTHOW KIIEMMHOWN KOPOOKY ANA HaCTEHHO-
ro MOHTa<a.

BHYTpy KopobKu ygo6bHO pacnonaratb JOMNOSIHUTENbHbIE
pe3ncTopbl, NpeaBapuTeNbHO MPUMNanB K HAM NPOBOAA AJIA CO-
eNHeHNA C KOHTaKTaMu pene nepenaga gasneHunin K, n K,.

PenenHbin 6nok ECA80 pa3mellaeTcs B HULUE, C BHELIHEN
CTOPOHbI 3afHEN CTEHKM KNEMMHOWN KopobKu. Mpu 3ToM cne-
[yeT CHATb 3arnyLWKN B CTEHKE KOPOOKY, YToObl 0becneunts c
BHYTPEHHE ee CTOPOHbl AOCTYN K KOHTakTam 6noka. ECA80
VIMeeT iBa KOPOTKMX MPOBOAA (KPACHbIN 1 YepHbIl), KOTopble
B npouecce yCTaHOBKU 6110Ka NpUCOEMHATCA B COOTBET-
CTBUM CO CXEMOW SNEKTPUYECKNX COeAUHeHNI (prc. 19) K BUH-
TOBbIM pa3bemam 15 11 16 KNeMMHO KOPOOKM.

lpynny umpKynALMOHHbIX HacocoB cucTembl TBC cnepyet
NoAKJ/II0YaTh TONbKO K Knemmam 24 1 25 6noka ECA80, a Hacocbl
CUCTEMbI OTOMNEHNA — K pa3beMam 9 11 11 KneMMHOI KOpOoOKM.

BmecTo gatumka TemnepaTtypbl BHyTPeHHero Bosgyxa S,,
koTopbi ¢ ECL Comfort 301 He ncnonb3yetca, K pasbemy 18
perynaTtopa NprucoeauHseTcs Kabenb K KNemmam KOHTaKTOB
[aTuYMKOB Nepenaja AaBeHn.

B ECL Comfort 301 peann3oBaHO CepPBUCHOE MEHIO KapTbl
C66, ncknoyan cnepyioLme ycioBus:

1. OTtcyTCTBYIOT CTpPOKM 173, 174 1 COOTBETCTBYIOLME UM
GYHKLMM aBTOHACTPOMKN KOHTYpa 1 3alyTbl 3/1EKTPONpuBoaa
KnanaHa B cucteme 'BC.

2. BBefeHbl HOBble CTPOKU:

» 142, TR. Bpems pecrapra [Off, 1, 2, ..., (20)", ...99] — nepuog
NoBTOPeHMA (B MUHYTaX) NOMbITKM 3anyCTUTb B HOPMaJibHOM
pexunme oanH 13 HAaCOCOB MPW aBapum BTOPOTO TUNa;

» 145, TP. Meprop aBTOMATUYECKOro Nepexofa Ha pe3epBHbIn
Hacoc B dopmarte (16, 1), rae 16 — Bpems CyTok, 1 — AeHb
nepeknioyeHns;

» 146, TST. Bpema ctabunusaumu [1, 2, ..., (15)", ...99]1 — Bpems
(B ceKyHAax), 3a KOTOpOe yCTaHaB/INMBAETCA MMAPaBANYECKUN
pexnm nocne BKKYEHUA Hacoca. [1o ncteyeHnn sToro Bpe-
MEHW COCTOAHME pene nepenaga AaBEHNN KOPPEKTHO CUr-
HanusnpyeT o paboTe BKJIOUEHHOrO HacoCa;

» 153, TCH. Bpemsa nepexopa [Off, 1, 2, ..., (5)", ...99] — nHTep-
Ban (B CEKyHAaX) MeXAy BblK/oUeHeM pabouero v BKNoue-
HMeMm pe3epBHOro Hacoca.

B npouecce akcnnyatauum perynatopa ECL Comfort 301 Ha
ero gucnnee otobpaxaetca MHGopmMaLmsa 06 aBapUNHbIX CU-
Tyaumsax.

Mpn BO3HWKHOBEHWW aBapun QUCMNEN perynatopa Hauu-
HaeT muraTb. MuraHue npekpalyaeTca nocse Haxatua nobon
KHOMKW Ha NaHenun perynatopa.

[ins oTobpaxeHna nHdopmaLmm o6 aBapuax HEOO6XoAUMO
MO MYHKTY MEHI0 «A» Ha >XeNTo CTOPOHE KapTOUKM ABaX /bl Ha-
XaTb KHOMKY «l/l1».

Mpw HannumMn aBapun B LeHTPe AUCTIea NOABUTCA CUM-
Bon «ON», a B HVXKHUX yrnax — HoMep Tuna aBapuu (cnesa —
B CMCTeMe oTonneHus, cnpaBa — B cucteme BC). B cnyvae
OTCYTCTBMA aBapuu B OAHOM M3 KOHTYPOB BMeCTO HOMepa
TUNa aBapumn otobpa3nTcA ABOWMHAA YepTa, a NPU NOHOM OT-
CYTCTBMM aBapUMHOMN CUTyaLUn B LIeHTpe AUCNen BblCBETUTCA
«OFF». HaxkaTiem KHOMKM «-» MHPpopMaLms 06 aBapum € anc-
nnes c6pacbiBaeTcsA, U aBapUNHbIA KOHTAKT perynsatopa pas-
MblkaeTcA. OfgHaKo, ecnn NpUYHa aBapun He yCTpaHeHa, UH-
bopmauua 06 aBapumn Ha Ancniee BOCCTAHOBUTCA 1 aBapuii-
HbI KOHTAKT perynaTtopa BHOBb 3aMKHETCA. DTa cuTyauus 6y-
[T COXPaHATLCA O PYYHOro cbpoca aBapun.

2.2. TeMneparypHble JaTYUKN

[nsa GyHKUMOHMPOBAHMSA CUCTEMbI PErynnpoBaHnsa TeMnepa-
TYpbl TENIOHOCMTENA U FOpAYEN BOAbl K SNIEKTPOHHbIM pery-
natopam cepumn ECL fomxHbl ObITb MOAKNIOYEHbI TEMNepaTyp-
Hble JaTuMKKN B BUAE NNATMHOBLIX TEPMOMETPOB COMPOTUBIIE-
Hua rpagyuposky Pt 1000 Om/°C. Tvn 1 KonnyecTso AaTYNKOB
BbIOMPAIOTCA B 3aBUCUMOCTM OT KOHKPETHOMN TEXHONOTMYECKON
CXeMbl aBTOMATMYECKOro PeryinpoBaHns, a TakKe oT aname-
Tpa TPy60onpoBOAOB, HAa KOTOPbIX YCTaHABNBAOTCA AATUNKN.
[JaTunky No cBoen KOHCTPYKLMMN NOApa3aensaioTcs Ha:

» AaTUYVK TeMrnepaTtypbl Hapy»KHOro Bo3ayxa ESMT;

» AaTuvK TemnepaTtypbl BO3gyxa B nomelyeHnm ESM-10;

» HaKNagHoW JaTuMK TemnepaTypbl TennoHocutens. Kpenutca

' B Kpyrnbix CKOOGKax AaHbl 3aBOAICKME YCTaHOBKMU.
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IMpuBapHas mydra

C BHYTpEHHeli pe3ndoit 14"

Hatauk ESMU

L 4] \
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A
V 9’7 ] N/
T'unbza wia ESMU Iy = 65 MM u Goee

Puc. 20. Yemanoska nozpyicHozo memnepamypHozo 0am4uka

Ha nosepxHocTn Tpy6onposogos [, = 15-50 Mm ¢ nomo-
LLblo MpUIaraeMon K AaTumKy niacTMKOBOW JIEHTbI (xomyTa).
Mepen ycTaHOBKOW MOBEPXHOCTb TPYObI AOMKHA ObITb OUM-
LLieHa OT rpA3u, pXKaBUMHbI NN KPacKu;

» MOrPY>KHOW AAaTYMK TemnepaTypbl TennoHocutena ESMU.
OTOT AaTuMK MMeeT MOTrPy>KHYI YacTb AnnHon 100 mm 13
MeAu VN HepXKaBellLen CTann 1 pasmellaeTca BHyTpU
TpybonpoBoAa YCNOBHbLIM AMaMeTPOM, Kak npaBuio, 65 Mm
1 6onee. [laTuMK MOXeT ObITb YCTAaHOBMEH U Ha Tpy6omnpo-
BOJIe MeHbLUEero jmameTpa B OTBOAE UK CneuranbHOM pac-
wupwuTene. Kak npaBmnno, pekoMeHAyeTCA NPMMeHATb AaT-
UMK C MeJHOW NOrpyHoW YacTbio. [1nA npeaoTBpaLleHna
€ro NoBpPeXAeHUN, KoppPo3un 1 obecneyeHns AeMOHTaxa
Morpy»Horo Aatunka 6e3 onopoxHeHvs Tpybonposopa Lie-
necoobpasHo npefycMaTpuBaTth €ro YyCTaHOBKY B b3y 13
HepXaBeloLLel CTanu, KOTopasa BBOPAUYMBAETCA B CTaslbHYIO
MydTy € BHyTpeHHel pe3bboii V2", npruBaprBaemyto K Tpy6o-
nposogy. [lorpy><Hom AaTunk, MCNob3yeMmbli AnA KOHTPONA
TemnepaTypbl ropaven (HarpeBaemont) Boabl B cucteme MBC,
peKkomeHayeTca ycTaHaBnMBaTb 6€3 rnb3bl B Lenax yMeHb-
LeHMA BPeMeHV pearmpoBaHnAa Ha N3MeHeHre Temnepary-
pbl BoAbl. B 3TOM cnyyae cnegyet npumeHATb datumk ESMU
C MOrPY>KHOW YacCTblo 13 HepxaBeloLel ctanu. [latumk pac-
nonaraeTca B Tpybe C Hak/IOHOM MPOTMB ABUXKEHUA TENNO-
HocuTensa (puc. 20).

2.3. Perymupyromye Ki1anaHsl
C 37IEKTPONPUBOJAMU

Perynupytouime KnanaHbl C 3f1EKTPONPUBOLAMY NPUMEHSAIOTCA
B KaueCTBe UCMOJTHUTENIbHbIX MEXaHU3MOB CUCTEM PErysimpo-
BaHMA Temnepatypbl (puc. 21). YnpasnaoLwmmm ycTponcTsamm
INA KNanaHoB MOTyT 6bITb CMELNaN3NPOBaHHbIE SEKTPOH-
Hble perynsaTopbl TemnepaTypbl cepumn ECL unu perynstopbl
rno6anbHoOM CUCTEMBI AUCTIETYEPU3ALUN.

Pezynupyowue knanaHoi

HomeHknaTtypa perynupyowumx knanaHos ¢upmbl Danfoss
OYeHb OOLWMPHA, OAHAKO B MOCOOUN NpUBeLeHa TONbKO pPeKo-
MeHAyeMas A5 NPUMEHEHMs B TEMTOBbIX MyHKTaX.

Danifi

lMpoxo0dHeie (08yxx0008ble) pezyiupytoujue KaanaHsl up-
Mol Danfoss muna VM2, VB2 u VFG2 Haubonee npozpec-
cugHele. OHU 6blIU paspabomatsl cneyuaabHo 0718 npu-
MeHeHUA 8 SKCMpeMasbHelX YCa08UAX SKCnayamayuu
cucmem mensiocHabxeHus 30aHUU Npu NOBbIWEHHbIX
3HayveHuAx mennoHocumena (150 °C u 25 6ap ona VM2 u
VB2, 200 °Cuom 16 0o 40 6ap ons VFG2).

PaszpyxeHHble no 0asaeHuUto K1anaHsl Mo2ym coye-
mameca ¢ 3nekmpudeckumMmu NpusodAaMU, pa3susarouju-
MU Heb6o/lblwue NPUBOOHbIe YCUJIUS.

KnanaHel VM2 u VB2 umetom yHUKA/IbHYIO COCMABHYIO
JIUHeliHyo Xapakmepucmuky pe2ysupo8aHus, Komopas
obecneyusaem KadecmeeHHoOe pe2ysiupo8aHue 80 8CeM
ouanasoHe uMeHeHUA mensosoli HA2py3Ku, 0axe npu
Masbix pacxodax mensaoHocumess. MomopHsie ucno-
HumesibHble MexaHu3Mbl Ha UX 0CHO8e KOMNAKMHbl, YmMOo
0YeHb BAXHO 011 CMECHeHHbIX YC/108Uli Mens108bIX NYHK-
mos, 0cobeHHO 67104H020 UCNOJTHEHUS.

Y0o6Hoe pe3bb080oe coeduHeHuUe K1anaHo8 C 3/1eKm-
ponpugodamu no38oJsisem siezko, MOYHO U 6bICMpo ocy-
wecmesafaimes MOHMAX.

YHusepcanbHble KnanaHel VFG2 mo2ym npumeHame-
CA HEe MOJIbKO COBMECMHO C 3/leKmpu4ecKuUMU npusood-
MU, HO U 6bimb cOCMAsHOU 4acmblo 2udpasIUYeCcKUX pe-
2ynamopos memnepamypel u 0dagseHus NnpamMoz2o oel-
cmeus. Vx wupokas HomeHKaamypa (om 15 0o 250 mm)
NoJIHOCMbIO 3aKpbledem NOmMpebHOCMb 8 pe2yiupyouux
ycmpolicmeax cucmem mensiocHA6xeHus.

KnanaHbl pasnnyatoTca cnepyowyMm napameTpamm:

» MO KOJINYECTBY perynMpyembiXx NOTOKOB — MPOXOAHble
(aByxxogosble) (VS2, VM2, VB2, VF2, VFS2, VFG2), Tpexxono-
Bble (VMV, VRG3, VF3, VFG33, HRB3, HFE3) n yeTbipexxogo-
Bble (HRB4, HFE4);

» MO NPUHUUNY AeiCTBMA — NOBOPOTHble cepun HRB n HFE
1 ceflenbHble — BCe OCTalbHble (puc. 22). [No cpaBHeHMUIO
C MOBOPOTHBLIMU CefiefibHble KflanaHbl obecneyrBalot 6onee
KauyecTBEHHOe perynnpoBaHMe Y MEHbLLYIO NPOTEYKY B 3a-
KPbITOM COCTOAHUK, A TaK»Ke CMOCOOHbI paboTaTb NP Bbl-

Puc. 21. Pezynupyioujue K1anatvt ¢ 31eKmponpusooami

ITpn6opsr 1 ycrpoiictsa Danfoss f1s1 OCHaleHNUs aBTOMATU3MPOBAHHbIX TET/IOBBIX TYHKTOB | 22



CenenbHbie
IMpoxonHbie TpexxonoBbie
(IBYXXOIOBBIE) CMEeCHUTEIbHbIE
— — — | A AB | —>
VS2, VM2, VB2, B
VFS2, VFG2 f
VRG3, VMV,
VF3, VFG33
— —
VF2

Puc. 22. Tunvl pecynupyrouiux K1anaHose

COKMX MapameTpax perynmpyemon cpefbl v nepenagax Aas-
neHni. B 3Ton ¢BA3M NOBOPOTHbIE KNnanaHbl Janee B HaCTOA-
LLiem nocobum He paccMaTpPUBAIOTCA.

CepenbHble KnanaHbl 6bIBalOT HAXXMMHOTO AECTBUS (HOp-
ManbHO OTKpbITble, Hanpumep, Tnna VMV, VM2, VFG2 nnn VB2)
1 BO3BpaTHO-NoCTynatenbHoro (Hanpumep, Tnna VF2, VFS2,
VF3, VRG3).

3aKkpblTMe KflamaHa MepBOro TMna MPOUCXOAUT MNOg
BO3[ENCTBMEM 3/IEKTPONPUBOLA, a OTKpbiTMe (nogbem
LUITOKa) — 3a CYET BO3BPATHOW MPYXKMHbI LWTOKA. LLIToK Takoro
KnanaHa MexaHn4yecKmn He CBA3aH CO LUTOKOM NP1BOAA.

MNepemelyeHne WTOKa KanaHa BTOPOro TMna nNpomncxo-
VT C NOMOLLbIO 3N1eKTPONPUBOAA, KOTOPbI TO HaJaBnnBaeTt
Ha LWTOK KNanaHa, To TAHET ero BBepx. be3 npusoga WToK Ta-
KOro KJflarnaHa MoKeT HaxoAnTbCA B I06OM MPOMEXYTOUHOM
nonoxeHuu. CnegyeTt o6paTUTb BHUMAHME Ha TO, UTO y TpeX-
xofoBbIx KnanaHos Tuna VMV, VF3, VRG3 n VFG33 npu nepe-
MELLEHMN LITOKA BHM3 NPAMON NPOXo[ OTKpbIBaeTcs, a «baii-
nacHbIN » — 3aKpbliBaeTcA. AHaNOMMYHO yCTpoeH KnanaH VF2,
y KOTOPOro NpAMON MPoXoA OTKPbIBAeTCA NPU ABUXKEHUU
LUITOKa BHU3. DTO HEOOXOAUMO YUMTbIBaTb NP NMOAKIOUYEHNN
Kabenel ynpaensAloLWmUX CUrHANOB OT 3NIEKTPOHHbIX PeryssaTo-
pOB, a TaKkXe Npu ycTaHoBKe KnanaHa VMV c TepmosanemeHTom

npamoro genctsma RAVI unn RAVK n knanana VFG 33 c tep-

Mo3anemeHToM Tna AFT oTHocuTenbHO Tpy6onpoBoAoB y3na

CMelleHnA («6alinacHbI» TPy6onpoBoA AOMKEH NOAKIOYaTb-

cA K NpAMOMY Npoxody KnanaHa);

» MO BMAY PacXOLHOMN XapaKTepuUcTukmn (puc. 23) — nuHemn-
Has, NIMHelHaA COCTaBHas, PaBHOMPOLEeHTHas (norapudmm-
yeckas).

Bbl6Op pacxofHON XapaKTePUCTUKM KJlarnaHa 3aBUCUT OT
COOTHOLIeHNA TpebyeMol NPOMNYCKHOM CMOCOOHOCTY Knana-
Ha, NPOMYCKHOWM CNOCOBHOCTU TPYOOMPOBOAHON CETU, U TeX-
HOJOrMYyeckoro obopynoBaHNsA Ha PerynrpyeMom yyacTKe.

B 60onblUMHCTBE CNlyYaeB Npu NPUHYMAEMOM COOTHOLLe-
HUW NOTEPU JaBfeHWA B KnanaHe v NOTepu Ha perynupye-
MOM yuacTke 6onee 0,5 noaxofAT KnanaHbl C IMHENHON, B TOM
uncsie COCTaBHOM XapakTepUCTUKOW, KOTOPOW COOTBETCTBYeT
6ONbLUMHCTBO KnanaHoB ¢pupMbl Danfoss;

» MO MaKCMMasibHO AONYyCTUMOMY nepenagy AaBneHUin Ha Kna-
naHe — pasrpy>KeHHble 1 Hepa3rpy>KeHHbIE MO AaBNEHNIO.

Hepa3srpy»keHHble KnamnaHbl — OOblUYHble cefleNibHble Kila-
naHbl (VS2, VF2, VFS2, VMV, VF3, VRG3), y KOTOpbIX Ha 3aTBOP
CBEepXy W CHU3Y AeNCTBYIOT pa3Hble AasneHusa. Mprnyem yem
6onblie ArameTp KnanaHa v 6onblie nnowaab 3aTBOpPa, Tem
6onblue pa3sHuUa AaBfeHWiA, KOTOpas MellaeT npusoay 3a-
KpbIBaTb KanaH.

Tak KaK ycunus, pa3BmBaemMble 31eKTPUYECKUMUN NPUBO-
Aamn, orpaHunyeHbl, NpefenbHO AOMNYCTMMbIA Nepenag AaB-
NEHNN Ha Hepasrpy»KeHHbIX KflanaHax TakXe NTMMUTUPOBAH.
OH 3aBUCKT OT AMameTpa KnanaHa v Tna npreoga (pa3BurBa-
emoro nm ycunua). Tak, Hanpumep, Hepasrpy>KeHHbIN KnanaH
VFS2 [, = 50 mm ¢ anekTponpusogom AMV15, passmsarowym
ycunue 500 H, gonyckaeT MakcManbHbI nepenag AaBneHuin
Ha HeMm 1 6ap. Ecnv peanbHblii nepenag AaBieHUi HA STOM Kila-
naHe fomkeH 6bITb 3 6ap, To yxe noTpebyeTca NCNonb30BaTh
60nee MoLHbIN 1 goporoi npusod AMV25 ¢ ycunem 1000 H.
B 70 Bpems Kak pasrpy»eHHbii KnanaH VB2 [l = 50 Mm fiaxe npu
nepenage AaBneHni Ha HeM A0 16 6Gap MOXET CoYeTaTbCs C INeK-
TPONPVBOAOM, pa3BrBatoLLmm ycunuve Bcero 450 H (AMV20).

Tabnuubl nNpefnenbHoO JonycTMMOro nepenaga Aasre-
HUIM ANA PasINYHbIX COYETaHMI KNanaHoB 1 3N1eKTPOoNnpuBo-
OB flaHbl B KaTanore «Perynupytowme KnanaHbl 1 aneKTpuye-
ckne npusogbl» (M.: 000 «[aHpocc», 2009), a Takxe B Mpu-
NoXeHnm 3 HacTosLlero nocobus.

Pa3srpyeHHble No faBfieHNIo cefileNibHble perynunpyolime
KnanaHbl IMEIOT PasfinyHble MO KOHCTPYKLMM YCTPOWCTBA, Bbl-

JIuneiinas JIuneiinas PaBHonmpounenTHas
cocTaBHAdA
K, % A K., % A K., % A
h, % h, % h, %
Puc. 23. Pacxo0Hvie xapakmepucmuxu
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Puc. 24. Ilopwmresas cucmema pasepysku pezynupyrouiezo
Knanawa

paBHUBalOLE faBneHne ¢ 06erx CTOPOH 3aTBopa:

» cunbPOHHaAA cucTeMa pasrpyskum — B knanaHax VFG33,
VFG2 I, = 15-125 mm;

» noplHeBas cnctema (puc. 24)— 8 VM2, VB2;

» Memb6paHHaa — B VFG2 [1,= 150-250 mm.

[na TaknMx KnanaHoB 3HayeHne npepenbHO AONYCTUMO-
ro nepenaga faBfeHUN NpakTUyeckn coBnajaeT C Benyu-
HOW YCJ/IOBHOTO AaBfieHUA U B Manol CTeneHn 3aBUCUT OT
AviameTpa KnanaHa. 3akpblTb pa3rpy>keHHble KnanaHbl Cro-
CO6HbI MafIOMOLLHblE 3M1IeKTPONPUBOAbLI NPy 6OJbLIOM Nepe-
nage faBreHnn;

» MO NpefenbHbIM NapameTpam nepemeltaemort cpepbl (Tem-
nepaTtype 1 yCJIOBHOMY AaBnieHuto). MakcumanbHas Temne-
paTypa nepemellaemMon cpefbl AaA KnanaHoB PasINYHbIX
TnoB ¢pupmbl Danfoss nexxut B granasoHe ot 120 go 200 °C,
a yc/ioBHOe fiaBneHne — oT 16 fo 40 6ap;

» MO Cnocoby npucoefrHeHUs K TpybonpoBogam — pesb-
60Bble (C HapyXHOW 1 BHYTpPeHHel pe3bboil) n GnaHue-
Bble.

[lnAa KnanaHoB € Hapy»KHOW pe3bboii He06X0ANMO UCMOSIb-
30BaTb pe3bboBble, MPUBAPHbIE UK ¢raHLEeBble NpUcoeau-
HUTeNbHble GUTVHIU C HAKUIHbBIMY FalikaMu, KOTOPble 3aKa3bl-
BalOTCA OTAENbHO;

» MO AMana3soHy YCIIOBHOIo Npoxofa 1 NpomnyckHO crnocob-
HOCTW.

B HomeHknaType Danfoss nmetotca perynupytowme Knana-
Hbl C YC/I0BHbIM Mpoxogom [1, = 15-250 MM v NpomnyCcKHOWM cro-
cobHocTblo K, = 0,25-630 m3/u:

» O MaTepuasny Kopryca — LBeTHble MeTabl (NaTyHb, OpOH-
3a), UyryH (cepbiii, KOBKUI) 1 CTanb.

Anekmpuyeckue npugoodbl
[nAa ynpaBneHunsA BbilenprBeAEHHbIMU PErynnpyoLWnMN Kna-
naHamu ¢upmbl Danfoss NnpumeHs0TCA pefyKTOpHbIE 3MeK-
Tponpwusopbl cepuit AMV n AME.
JneKkTpUYecKmne NprBoAbl ANA Perynnpyowmnx KnanaHos
pasnuyatorca:
» MO Cnocoby coefnmHeHns C KnanaHom. PasnnyHble nprBo-
Abl NpefHa3HaveHbl A1Aa coeiHEHNA TOMbKO C onpeaeneH-
HbIMW TMMaMW PerynnpyoLwmx KnanaHos (Hanpumep, npu-

Danifi

Snekmpuyeckue npugodsl upmel Danfoss cepuu AMV(E)
0714 pe2ynupyrowux knanasos muna VS2, VM2, VB2 u VMV
KOMNAkmHebl, 6bIcmpo u s1ie2ko MOHMUpPYomMcs ¢ NOMOWbIo
HakuoHoU 2alKu, umerom pyKoamky 0/1a npuHyoumesbHo-
20 OMKpbIMUA UU 3aKpbiMUA KaanaHd. BapuaHimer npu-
80008 AMV(E)13, 23, 33, 255D c 8o3s8pamHoli npyxuHol
3aKkpelearom Kaandad npu 06ecmo4usaHuu 31eKmponpu-
800a. [Ipusodsl agmomamuyecku hodcmpausaromcs noo
KpatiHue noJioxeHUsA Wmoka KaanaHos. B npugoder AMV
00No/IHUMeIbHO Mo2ym bbimb 8CMpPOeHbl KOHYesble 8bl-
KJtouamesiu, 8 mom qucsie ¢ nomeHyuoMempamu 0711 om-
C/IeXUBAHUA NOJIOXEHUA WIMOKA Npu8ood.

Snekmponpusodsl muna AMV(E) 85, 86 pa3sugaiom
6osbwiue ycunus (0o 5000 H) cneyuansHo 0714 ynpasieHus
HepaszpyeHHbIMU NO 0dsJIeHUIo pe2yupyrowumMu Kaana-
Hamu 6osbwux ouaMmempos.

ModepHu3uposaHHsle 3nekmponpusodsl cepuu AME
CHabxeHbl CheyuanbHeIMU MUKponepekalyamerns-
MU, C NOMOWbI0 KOMOPbIX MOXHO obecneyums: yMeHb-
weHue x00a WMmoKa npusodd 0718 02paHU4eHUs pacxo-
0a; HacmpoUKy npugoda Ha pasiuyHele 8eslUHUHbI Ha4a-
J1a ynpasnanwezo cueHand e ouanazoHe 0-10 unu 0-5 B;
ynpasneHue mpexno3uyUuoHHbIM UMNYJI6CHbIM CU2HATIOM
HanpsxeHuem 24 B; usmeHeHuUe xapakmepucmuku peay-
JIUPOBAHUSA C HOPMAJTbHOU HA MOOUGUUUPOBAHHYIO. IMU
Npusoobl 3awulyeHsl om cy4atiHelx owuboK npu Noo-
K/Il04eHUU u Hacmpolike, HeKomopeble u3 sepculi umerom
8HeWHuUU 8blK/IlOYamere.

BOAbl C coeanHuUTenbHon ramkom tuna AMV(E) 10 (13, 20,
23, 30, 33) npefHa3HaveHbl AnA paboTbl ¢ KnanaHamu VS2,
VM2, VB2 n VMV, a npnBofpbl C COeANHUTENbHbIM CTakaHOM
Tvna AMV(E) 15 (25, 255D) — c knanaHamu VRB3, VRG3, VF2,
VFS2 n VF3. HekoTopble 31eKTponprBoabl MOTYT CTbIKO-
BaTbCA C K/lanaHaMuy TOJIbKO yepes creumnanbHble agante-
pbl (AMV(E) 55 n 56 ¢ VFG2 1 VFG33). [1nA BM3yanbHOrO KOH-

TPONA NONOXKEHWA LUTOKA PerynnpyoLwmx KanaHos cepum

VFG [, = 15-125 mm c anekTponpusogamu Tuna AMV(E) 4...

1 AMV(E) 6... MeXAY HUMM MOXET ObITb YCTAaHOBIEH YaN-
HUTENb LWITOKA C MHANKaLMEeNn NonoxeHua tuna ZF6;

» MO BeNnUnHe xoda wroka (o1 5,5 mm ana AMV(E) 10 (13) go
40 mm gnsa AMV(E) 85 (86). Xog WwToKa an1eKTponprBoaa Aos-
»eH ObITb Bcerga paBeH wim 60sblile XoAa WTOKa KianaHa,
KOTOPbIM OH YNpaBJifeT;

» no pa3smBaemomy ycunuio (ot 300 H ana AMV(E)10(13) go
5000 H ana AMV(E)85(86);

» MO BeMYMHe NuTatoLero HanpsxeHna — 220 nnu 24 B, Ko-

TOpoe JOKHO COOTBETCTBOBATb HAaNPAXXEHWIO yrpaBnsAtoLLe-

ro CUrHana, NoCTynaloLero OT 3/1eKTPOHHOTO PerynaTopa;

no TWMy ynpaBnALWero curHana — TPEXno3nunoHHOEe NM-
nynbcHoe ynpasneHue (npusoabl cepun AMV) nnu ynpasne-

HUMe aHanoroBbIM cuUrHanom, Hanpumep 0-10 B (npuBoabl ce-

pvn AME).

B nepBom cnyyae WTOK NpUBOAa 1 COOTBETCTBEHHO Kna-
naHa nepemeLLaeTca Ha BeIMUYMNHY, MPONOPLNOHANbHY0 An-
TESIbHOCTU UMMYNbCa NUTAIOLLErO HaNPsXeHWA, a B MPUBOLAX
BTOPOro Tvna — NPonopLnoHanbHO BeIMYNHE yNpaBatoLLe-
ro curHana (Hanps»xeHus unm Toka).

v
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Bbibop nprBoAa nMo 3TOMy MPU3HAKy MPOM3BOAUTCA

B 3aBUCUMOCTM OT TOrO, KakoW CUTHan BblfaeT ynpasnsio-

Lee ycTpomncTBo. Tak, perynatopbl Temnepatypbl cepumn ECL

Comfort BblAaloT, Kak NPaBUO, TPEXMO3ULUOHHbIA UMMYJbC-

HbI curHan. B cuctemax gucneTtyepusanmm 3aaHna o6bIYHO

MCMOSb3YIOTCA aHaNoroBble ynpaBnaioLme CMrHanbl;

» MO HaNNumMIo 3alMUTHOW GYHKLMM (BO3BPATHON NPYXKNHbI),
3aKpblBatoLlell KnanaH npu o6ecTounBaHUN 3NEKTPO-
npuBofa KfanaHa, a Takxe npu BHE3ANHOM OTKIIOYEHUN
3N1eKTPOCHabXeHNA 3aaHnA (B 0603HAYEHUN OTNIMYAtOTCA
«3» B KOHLe UndpoBoro nHgekca nnm 6yksamm «SD» no-
cne yndp). 31a mogmdrKauma NPUBOLOB MOXKET UCMONb-
30BaTbCA, HaNpUMep, ANA 3alUTbl CUCTEMbI OTOMAEHUSA OT
nonagaHus B Hee NeperpeToln BoAbl NPy OCTaHOBKE CMe-
cuUTeNbHbIX HacocoB. OQHAKO Takow Cnocob 3aluTbl cre-
OyeT NPUMEHATb C OCTOPOXKHOCTbIO, TaK Kak Npu 3KCTpe-
ManbHbIX TeMNepaTypax Hapy>XHOro Bo3gyxa noAsnaeT-
CA OMACHOCTb 3aMOpakMBaHMNA OCTAHOBAEHHOWN CUCTEMDI
oTonNeHus. B Takmx cnyyanax pekomeHAyeTca NCrnonb3o-
BaTb npueoabl Tna AMV(E) 13SU nnn AMV(E)23SU (B no-
cobumn He NPUBOAATCA), Y KOTOPbIX WTOK MNPU UX 06ecTo-
UMBAHUM NOAHUMAETCA, OTKPbIBAA KnanaH;

» MO ObICTPOAENCTBUIO, TO €CTb MO BPEMEHU NEPEMELLEHNA
wToKa Ha 1 mm (NpuBOAbl ANA cefefibHbIX KnanaHoB) uiu
BpaLLeHus ero Ha 90 ° (414 NOBOPOTHbIX KNanaHoB).

B 3aBMcrMoCTY OT 3TOro napameTpa NPrBOAbI MOTyT ObITb

«MepJSieHHble» (Bpems nepemelleHna WToKa 8—15 ¢ unn Bpalye-

HUA — 280-670¢C) M «ObICTPbIE» (COOTBETCTBEHHO 3-4 c NN 70 C).

«MepneHHble» NPUBOAbI NMpeAHa3HayeHbl ANA ynpaBfieHna
WNHEPLMOHHBIMU CUCTEMaMU (CCTEMA OTOMMIEHWA U Y3€en LieH-
TPanv30BaHHOIO NMPUrOTOBMIEHNA TEMIOHOCUTENS ANA Temno-
CHabXXeHVA BEHTUNALMNOHHbIX YCTAHOBOK), @ «ObICTpble» — s
paboTbl B MaNIOVHEPLIMOHHBIX cMcTeMax (YCTaHOBKAx Harpesa
BOJbl CO CKOPOCTHbIM Bofonoforpesatesiem B crctemax MBC).

CBofHasA HOMeHKJaTypa C OCHOBHbIMU TeXHUYECKMMU
XapaKTepUcTKaMm Hambonee pacnpoCcTpaHEHHbIX perynu-
pyoLWUX KNanaHoB B COYETaHUN C 3NeKTPUUYECKNUMN NPUBO-
Jamun OnA ynpaBneHna cucteMamm TerniocHabxeHunA 3aa-
HUI NnpueepeHa B MpunoxeHun 3. Cxembl BHEWHUX dN€K-
TPUYECKNX COeANHEHUI NPUBOAOB NMPeACTaBeHHbl B Ka-
Tanore «Perynupytowme KnanaHbl 1 SneKTpuyeckre npuBeo-
abl» (M.: 000 «[laHdocc», 2009).

2.4. IuppaBnmyeckue peryiaTopbl
TeMIIEPaTyPbl

MMapaBnuyeckne perynatopbl Temnepatypsbl (puc. 25) agna-
I0TCA perynatopamu NpsAMoro AercTBus, He Tpebywymn nc-
Nonb30BaHUA ANA UX GYHKLUVOHUPOBAHUA SNEeKTPUYECKON
3Heprun. Takme perynaTopbl NnpefHa3HauyeHbl AnsA NpuMeHe-
HVSA B CMCTEMaXx TeMNoCHabXeHuns, rae Heo6xoarmMo nogaep-
XKMBaTb TEMMNepaTypy TEMNOHOCUTENSA HAa MOCTOSHHOM YPOBHE,
Hanpumep B cuctemax MBC, oborpesa nonos unm B y3nax npu-

AVT/VEG

——

I

AVTB RAVK
] (RAVI)/VMV
Puc. 25. Pezynsamopot memnepamypvl npamoeo 0eticmeus
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roTOBNEHNA TENNOHOCUTENA ANA BTOPOro NoAorpesa CMCTem

KOHAVLMOHNPOBAHWA BO3AyXa.

o cpaBHEHMIO C INEKTPOHHBIMY PErynAaTopbl TemnepaTty-
pbl NpAMOro AelCTBUA He 06MaaatoT ObICTPOAENCTBMEM — UX
MNHEePLMOHHOCTb, TO €CTb 3ana3AbiBaHre cpabaTbiBaHWA Nocne
MN3MeHeHVA TeMnepaTypbl pPerynnpyemoin cpeabl, CoOcTaBnsaeT
B cpepgHem 20-50 c.

3T perynsTopbl Takxe He obecneynBaloT 60MbLION TOY-
HOCTV NoAAepXKaHUA TemnepaTypbl. 3HaueHve perynupye-
MOW UMW TemnepaTypbl Konebnetca B Npeaenax JOCTaTOYHO
LUIMPOKOW 30HbI NPONOPLUMOHaNbHOCTH", KOTOpas 3aBUCUT OT
KOHKPETHbIX YCNIoBUiA paboTbl perynaTopa onpeaeneHHoro
TUNa, AMameTpa KnanaHa U UHEePLUMOHHOCTN oObeKTa pery-
NMpPOBaHMA.

Perynatopbl Temnepatypbl NPAMOro AencTBUA COCTOAT
13 perynupyioLlero KnamnaHa n TepmocTaTMyeckoro snemMeHTa
C TepmopaTuMkom (TepmobannioHom). TepmopaTumK CBA3aH
C TEPMO3NIEMEHTOM KanuniasapHON Tpy6Kol AnnHoM oT 1 4o 5 m.

Cpenwn perynsatopoB Temnepatypbl rpmbl Danfoss ectb
MOHOGJIOYHbIE YCTPOWCTBA, KIamnaH 1 TEPMO3JIEMEHT KOTOPbIX
NpeAcTaBAAT eAnHYy0 KOHCTpyKLUmio (AVTB), a TakxKe cocTaB-
Hble, KOTopble BKoYatoT npoxogHon KnanaH VG(F) nnn VFG2
1 YHUBEPCaNbHbI TepmocTaTuyecknin anemeHT AVT nnn AFT,
nocTaBnsemble OTAENbHO.

B y3nax npurotoBneHunsa ropaven BOAbl NPy OTKPbITON CU-
CcTeme TenNoCHabXeHNA TakKe MPUMEHAIOTCA COCTaBHble pe-
rynaTopbl NPAMOro AeNCTBUA C TPEXXOAO0BbIMU CMECUTESbHbI-
MU PerynmpyoLwmmmn KnanaHamm:

» TpexxonoBoW My¢TOBbIA NaTyHHbIN KnanmaH VMV
A, =15-20 MM B COYETaHNUMN C TEPMOCTATUYECKIM DNIEMEH-
ToM RAVI unu RAVK. ina ycTaHOBKM TepmobaniioHa TepMo-
snemeHTa B TPy6ONpoBOS HEOOXOAMMO OTAENbHO 3aKasbl-
BaTb rMnb3y;

» Tpexxoaosow dnaHuesbit knanaH VFG33 [, = 25-125 mm
B COYeTaHUU C TepMocTaTuyecknm anemeHtom AFTO6 npwu
AnanasoHe perynupyembix Temnepatyp ot 20 go 90 °C.
B komnnekTt noctasku AFTO6 BXoguT naTyHHaa runb3a. Mpu
Heob6XxoAMMOCTN MOXeT ObITb AOMOSIHUTENbHO 3aKa3aHa
rMnb3a 13 HepKaBeloLwen CTanu.

CneumnanbHo ans cuctem MBC He6oNbLLIOW MOLHOCTA C Ma-
CTVMHYaTbIM BOAOMoOAOrpeBaTeNieM B HomeHknatype Danfoss
nmeetca perynatop Temnepatypbl AVTQ ¢ KoppeKumen no
pacxogy ropaden sogbl. OH npefgHasHauveH ana cuctem MBC
6e3 LMPKYNSALMOHHON MHKK. [py Hanuumm pacxofa ropsaven
BOAbI PerynaTop noaAepKnuBaeT ee Temnepatypy Ha Tpebye-
MOM YPOBHE B COOTBETCTBUM C HACTPOWKOM perynatopa, a npu
npekpaleHun Bogopasbopa — 6bICTPO 3aKpbIBAaeT NPOTOK
rpetowlero TenyioHocuTesns, obecneurBas MUHVMaNbHO AOMy-
CTVMYO TeMMepaTypy BHYTpY Bogonofgorpesatens. B kauectse
JaTumKa NPOTOKa MCnonb3yeTca cneunanbHaa mogudukaumua
nepenyckHoro knanaHa tmna AVDO. lMNpn noasneHnn pacxopa
HarpeBaemon Boabl Ha AVDO BO3HMKaeT pa3HOCTb AaBlieHN,
nepefaBaemas Mo MMMysbCHbIM TPYOKaM Ha MEMOPaHHbIN Me-

XaHV3M perynsatopa TeMnepaTypbl, KOTOPbIV B 3TOM Cllyyae oT-

KpblBaeT perynnpyoLmin KnanaH Ha rpetoLem TenaoHocuTene,

a Npu npekpaLleHnn pacxoda BoAbl MCYe3aeT pa3HOCTb AaBrie-

HU Ha AVDO, 1 KnanaH perynatopa Temnepartypbl 3aKpblBaeT-

Cs1 O BENUYMHDI, obecnevnBatoLLei TeMnepaTtypy B BbIXOAHOM

Konnektope Bogonogorpesatens Ha yposHe 35 °C.

Perynatop AVTQ noctaBnAeTca B KOMMNIeKTe:

» perynupymowmuin knanaH B cbope ¢ TemnepaTypHO-
rmapaennyeckum 6s10Kom 1 Jatumkom Temnepatypbl. AnvHa
KanunnapHou TpyoKn mexay TepMOAaTUMKOM U perynaTo-
pom coctaBnsieT 1 M. TepMOAaTUMK YCTaHABIMBAETCA BHYT-
PV KonnekTopa nnacTMHYaToro Bogonogorpesarens;

» Aatymk npotoka AVDO ¢ gBymA WwWiTyLepaMmu AnA NogKnoye-
HUA 6-MM Me[HbIX TPYOOK nepefauv MMMynbCoB AaBNEHUI
Ha TemnepaTypHo-rugpasnuyeckunn 6nok AVTQ. Tpybku
B KOMMJIEKT NMOCTABKM He BXOAAT U NPUOBpeTatoTcs Kak pac-
XOAHbIN MaTepuan y Apyrux npon3BoauTenei.

2.5. IugpaBnmyeckne peryisiTopbl
TaB/IeHUA

®upma Danfoss pacrnonaraet 60/bLION HOMEHKNATYPOW rng-
paBANYECKMX PEFYNATOPOB [aBNIEHNA C PA3NUYHBIMK KOH-
CTPYKTUBHBIMU OCOBEHHOCTAMYN U TEXHONOMMYECKMU BO3-
MOXXHOCTAMMU, CPEAY KOTOPbIX B NOCO6UM NPeACTaBEHHbI:
» PErynAtopbl nepenaga AaBneHnii;
» PErynaTopbl nepenaga AaBneHnin ¢ aBTOMaTUYECKMM Orpa-
HUYEHMEM PaCcXoaa;

» PErynATopbl nepenycka.

Mo KOHCTPYKTUBHOMY MCMONHEHWIO perynsTopbl ObiBatoT
MOHOGJTIOYHBIMU 11 COCTaBHbIMMU.

2.5.1. MoHOOGIOYHBIE PerynsiTopbl

MoHo6nouHble perynsaTopbl (pUc. 26) COCTOAT U3 NPOXOLHOIO

KrarnaHa v perynupyioLyero 6;10Ka, CObpaHHbIX B eAVHYI0 KOH-

CTPYKUMIO Ha 3aBOAe-n3rotoBumTene. Pekomenayemas ana npu-

MeHeHUA cepmna MOHOONOUHbIX PEryNATOPOB BKIIOYaeT:

» AVP — perynaTop nepenaga AaBneHunin 4Byx mogudukaymn
(ana nopatowiero 1 obpaTHOro TPy6oNpPoBOAOB) € pe3bbo-
BbIM Kniananom [l, = 15-32 mm, P, = 16 6ap, C pa3nUYHbIMU
AnanasoHamn HaCcTPOWKK nepenaga AaBneHUn B npepe-
nax ot 0,05 pgo 1,6 6ap. CywecTByeT BapuaHT perynstopa
(AVP-F) ¢ drKcpoBaHHO HAaCTPOWNKOWN BENNYMHBI Nepena-
na nasnenwnii 0,2, 0,3 n 0,5 6ap. TpebyeTcs AJONONIHUTENBHO
UMNynbcHasA Tpybka AV;

» AVP — perynatop nepenaja faBfieHUn aByx moandu-
Kauuii (gna nogatkowero 1 obpaTtHoro Tpy6onpoBoaoB)
C pe3b60BbIM KJlanaHOM A, =15-25 mm n dnaHueBbIM
A, = 15-50 mm, P, = 25 6Gap, C pa3fnyHbIM/ [1ManasoHamu

" 30Ha NPOMOPLMOHaNbHOCTY X, — 3TO Anana3oH U3MEHEHUs BENNYMHBI PeryIMpyeMoro napameTpa, B Npeaenax KOTOPOro peryinpyioLnii
3/1eMEeHT KnanaHa NpoXOoAnT MyTb OT OTKPbITOrO COCTOAHMA A0 MOMHOCTLIO 3aKpbiToro. Hanpumep, ecnv perynatop Temnepatypbl MMeeT 30HYy
nponopuuoHanbHocth X, = 10 °C n HacTpoeH Ha Temnepatypy T = 50 °C, To npu 3Tol TemnepaType KnanaH perynatopa 6yaeT OTKpbIT, @ Npy Tem-
nepatype T, =T + X,= 50 + 10 = 60 °C — NosHOCTbIO 3aKpbIT. Taknm 06pa3om, peanbHas TemnepaTypa perynmpyemon cpeabl 6yaeT HaxoanuTbca
B npegenax ot 50 4o 60 °C. O6bIYHO ANA CKOPOCTHBIX BOAOMNOAOrpeBaTesiel 30Hy NPONOPLIMOHANIbHOCTU PEryAATOPOB TemnepaTypbl X, peKOMeH-
fyeTca NnpvHUMaTh B AvanasoHe ot 4 fo 10 °C, a ana eMKOCTHbIX Bogonoaorpesatenenn — o1 6 go 14 °C.

Danifi
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Puc. 26. Motob6nounvie peynsmopul 0a67eHUs

HaCTpPOWNKK Nepenaja fasneHun B npegenax ot 0,2 go
2 6ap. CyuiecTByeT BapuaHT perynatopa (AVP-F) ¢ dukcu-
pOBaHHOW HAaCcTpOVKoW BennumHbl nepenaga 0,2 n 0,5 6ap.
TpebyloTcs LONONHUTENBHO OfHA WU ABE UMMYJbCHblE
Tpy6Kmn AV;

» AVPQ — perynaTop nepenajga AaBneHUN C aBToMatmyec-
KUM OrpaH/vyeHnem pacxofa Ana yCTaHOBKM Ha 06paTHOM
Tpy6onposoae ¢ pe3b60BbIM KnanaHom [l, = 15-32 mwm,
P, =16 6ap, C pa3nnyHbIMK 1MaNa3oHaMU HAaCTPONKK ne-
penafa aasnexHui B npegenax ot 0,1 go 1 6ap. CywecTtsyet
BapuaHT perynsaTtopa (AVPQ-F) ¢ dukcrpoBaHHOI HacTpon-
Kol BenuumHbl nepenaga 0,2 6ap. Tpebyetca gononaHuTeNb-
HO MMNynbcHasA Tpyoka AV;

» AVPQ — perynAaTtop nepenaja faBneHUin c aBTomatunye-
CKVIM OTpaHuyYeHrieM pacxofa ANA yCTaHOBKM Ha o6paTHOM
Tpybonposoae ¢ pe3b6osbiM KnanaHom [l, = 15-50 Mm 1
dnaHuesbim [, = 32-50 mm, P, = 25 6ap, € pasfinyHbIMuK [u-
ana3oHamu HaCTPONKK Nepenaga AaBfieHN B Npegenax ot
0,2 go 2 6ap, a Takxke AVPQ 4 ¢ TakMMM XKe XapaKTepucTu-
Kamu gns nogawouero TpybonpoBofa. Tpebyetcsa gonon-
HUTENbHO UMNYNbCHaA TPpy6Ka AV;

» AVPA — perynaTtop nepenycka ¢ pe3bboBbIM KnanaHom
[,=15-25 mm, Py =16 6ap, C pa3nMUHbIMK C ANaMNa3oHaMM1
HacTPoOMKN nepenaga AasneHuin B npefenax ot 0,05 go
1 6ap, a Takxe C pe3b6oBbIM KnanaHom [l, = 15-25 Mm 1
dnanuesbim [, = 32-50 mm, P, = 25 6ap, C pasnuuHbIMm
Arana3oHaMm HaCTPOWKM nepenaga AaBneHnin B Npeaenax
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ot 0,2 fo 2 6ap. lonofHUTENbHbIE UMMYSbCHbIE TPYOKMN He
TpebytoTca.

MoHo610uHble perynaTopbl BCeX TUMOB C Pe3b6OBbIMM
KnanaHaMu COeAnHAITCA C TPYOOMNPOBOLOM C NMOMOLLbIO [0-
NOJSTHATENbHO 3aKa3blBaeMblX GUTUHIOB C HAapYy»KHOW pe3b6oi
UNK NOA NPUBaPKY.

Mpu Temnepatype TennoHocutensa go 100 °C moHo6n0u-
Hble PerynAaTopbl MOTYT yCTaHaBAMBaTbLCA B SI060M MOSIOKe-
HKK, a Npy 6onee BbICOKMX TeMMepaTypax — TONbKO Perynvpy-
oL M 6/IOKOM BHU3.

2.5.2. CocraBHbIe PerysiTopbl

CocTaBHble perynatopbl (p1c. 27) COCTOAT U3 YHUBEPCANIbHOTO
NPOXOAHOrO, Pa3rpyKeHHOro no AaBfeHnto KnanaHa, perynu-
pytoLero 6510Ka 1 UMNYJNbCHBIX TPYOOK, KOTOPble 3aKa3blBaloT-

CA N NOCTaBNATCA OTAeNnbHO. Cepra COCTaBHbIX PerynaTtopoB

BK/IOYaET:

» AFP/VFG2 — perynsatop nepenaja faBneHuin ¢ pnaHue-
BbIM NMPOXOAHbIM KnanaHom VFG2 [, = 15-250 mm 1 pe-
rynupyowmnm 6nokom AFP Ha pa3nuyHble rana3oHbl ne-
penaga gaeneHuin B npegenax ot 0,05 go 6 6ap, oTaenb-
HO TpebyeTcs 3aKa3blBaTb [1B€ «BHELHVE» MMMYJbCHble
Tpy6Kku Tuna AF;

» AFPQ 4/VFQ2 u AFPQ/VFQ2 — perynAaTtopbl Nepenaga Aas-
fIeHNIN C aBTOMaTMYeCKUM OrpaHMyeHrem pacxofa cooT-
BETCTBEHHO [N1A YCTaHOBKM Ha NoAatoLem 1 obpaTHOM Tpy-

Danifi



Puc. 27. CocmasHuvie pe2yniamopvl 0asneHus

6onpoBofax TensoBoW ceTu, ¢ ¢pnaHLUeBbIM KnanaHoOM
VFQ2 [l, = 15-250 mm 1 perynupytowunm 6nokom AFPQ
unu AFPQ4 Ha AP =0,1-1,5 6ap; Anana3oH yCTaHOBOK
pacxopoB ot 0,1 go 250 m3/u. OTgenbHO 3aKa3biBaeTcA
KOMIMJIEKT «BHYTPEHHUX» UMMYNbCHbIX TPy6oK AFPQ unun
AFPQ 4 1 opgHa «BHeluHAA» Tpy6Ka Tnna AF;

» AFPA/VFG2 — perynatop nepenycka ¢ ¢naHueBbiM Kna-
naHom VFG2 [, = 15-250 Mm 1 peryanpyowmm 610Kom
AFPA Ha AP = 0,05-5 6ap. OTaenbHO 3aka3blBaloTcA ABe
«BHELUHWE» UMMYNbCHble TPY6KKM Tnna AF.

CocTaBHble perynaTopbl AaBieHMA BCeX TUMOB paccyu-
TaHbl Ha P, = 16,251 40 6ap n T, = 200 °C.

YcTaHOBKa COCTaBHbIX PerynATopoB C KfamnaHoOM
,D,y = 15- 80 MM MOXeT NPON3BOAUTLCA B S1I0OOM MoOsoXKe-
Hum npu T < 120 °C, B oCTaNbHbIX Cy4yaax — perynunpyto-
MM 6NIOKOM BHU3.

BHelwHne numnynbcHble Tpy6ku AF coCTaBHbIX perynsato-
pOB AaBfieHUsA NPUCOEUHAIOTCA K Tpyb6onpoBoham cucTe-
Mbl C MOMOLLbIO GUTUHTOB C HapyXHOWN pe3bboli 4", KoTo-
pble NOCTaBNATCA B KOMMNEKTE C TPYOKON.

MmMnynbcHble TPyOGKU peKoMeHAyeTCsa noAkJioyaTb
K TpybonpoBoay uepes 3amopHble WapoBble KpaHbl ANs
ynob6cTBa akcnnyatayuy (MpoMbIBKM TPy6OK) 1 npucoe-
OVHATb UX K TOPU3OHTanbHbIM TPy6onpoBohamM CMCTEMBI
cBepxy unu cboky.

HomeHknatypa perynatopos AVP-F, AVPA, AVPQ,
AFPA n AFPQ B nocobun He npepacTaBneHa. lNoapobHas
MHPopmauma no 3TUM perynaTopam faHa B KaTanore
«mapaBnmueckne perynaTopbl TemnepaTypbl, AaBNeHUsa 1
pacxoga» (M.: OO0 «[aHdboccr», Mocksa, 2009).

2.6. TermmoMexaHnueckoe n
BCIIOMOTaTebHOE 000pyTOBaHMe

CpepncTtBa aBTOMaTM3aLuUK TEMIOBOMO MyHKTA, NpeAcTaBieH-
Hble B MOCO6UM, CyKaT NPUNOXKEHNEM K TernsioMexaHuye-
cKkoMy 060pyaoBaHMI0 (BOAOMOAOrPEBATENN, HACOChl U Mp.).
MosTomy HUXe NPUBOAATCA ObLYMe CBEAEHUA O HEKOTOPbIX U3
3TUX YCTPONCTB, Npon3BoanmbIx ripmoit Danfoss. [laHHan UH-
bopmauus He TONbKO MonesHa Ans o6uero NOHNMaHWsA BO-
npoca, HO U HeobxofVMa NPK BbIOOPE TEXHNUYECKUX peLleHni
aBTOMATM3aLMM TEMOBbIX MYHKTOB 1 OLleHKe UX KOHCTPYKTUB-
HbIX UCMONTHEHUIA.

2.6.1. BojtonoforpeBarenu

TennoBble NYHKTbl MOTYT OCHaLATbCA BOAOMNOAOrpeBaTens-
MM Ha 6a3e NIacTUHYATbIX TeMN00OMeHHUKOB durpmbl Danfoss,
KoTopble pa3paboTaHbl CneLnanbHo AnA CUCTEM LIEHTPann30-
BaHHOro TennocHabxeHwusa. LLinpokasa HomeHKnaTypa Tenso-
06MEHHUKOB NMO3BOJIAET MCMOMb30BaTb MX HE TONIbKO B TEMJO-
NCMOSb3YIOLUX CUCTEMAX, HO U B CUCTEMAX XONIOA0CHabXeHWs
BEHTUIALMOHHbIX YCTaHOBOK.

OcHoBoW TennoobMeHHMKa ABAATCA NPOGUANPOBaHHbIE
TOHKOMMNCTOBbIE MAACTUHbI U3 Hep»KaBeloLlen cTanm pasnmny-
HbIX Pa3MepoB, KOTOpPble COOMPAIOTCA B NaKeTbl B 3aBUCUMO-
CTV OT UHANBUAYANbHBIX TEMOTEXHUYECKHUX, M PaBANYECKNX
N KOHCTPYKTMBHbIX TpeboBaHUI K BOAONoLOrpeBaTesio.

B 3aBMCMMOCTM OT TEXHONOMMW M3rOTOBIEHUA TEMN0006-
MEHHVK/ MOTYT ObITb NasiHbIML UK Pa3bopHbIMU.

MasHble TennooObMeHHNKN ObiBalOT OAHOXOAOBLIMY U
[IBYXXO[JOBbIMU, B KOTOPble BOAa MNOCTynaeT nocsiefoBaTe/b-
HO yepes Be ceKUuUM noforpesaTess, BbINOHEHHOrO B efu-
HOM 6n10Ke. 9T Tennoo6MeHHNKIN KOMMAKTHbI, HafleXHbl, Ner-
KU, HO HE MoasiexaT PEMOHTY Uin mofepHusaumm. OuncTka
NasHOro TeMI006MeHHNKa NPOV3BOANTCA METOLOM MPOMBbIB-
KU1 cneumnanbHbIM pacTBOPOM C UCMOb30BaHNEM YCTaHOBKM
BOY-C-30.

Pa36opHble TeNNooO6MeHHVKI N3roTaBNMBalOTCA, Kak npa-
BWJIO, B O4HOXOA0BOM VCMOSIHEHUN Y MO3BONIAIOT BUAOU3ME-
HATb NogorpesaTenb (HapawmBaTh UM YMeHbLUaTb NOBepX-
HOCTb Tensioo6MeHa), MPOV3BOAUTb €ero PEeMOHT (3aMeHATb
NNacTVHbl UMW NPOKNAAKN), MeXaHUYECKU YNCTUTb MAACTUHDI
B MpoLecce 3KCnyaTauuy, ofHako oHM 6onee rpoMo3aKue 1
foporue.

CraHpapTHaa HOMeHKnaTypa TennoobmeHHkos Danfoss
npusefeHa B KaTtanore «[lnacTmHyaTble TeMI00OMEHHUKINY,
(M.: 000 «[Jandocc», 2009). Kpome TOro, No MHANBUAYANIbHO-
My 3aka3y MOXXHO M3rOTOBUTb TEMNOOOMEHHVK C MPOU3BOJIb-
HbIM KOJINYECTBOM MNAaCTUH.

Bbibop TennoobmeHHVKa NPOV3BOANTCSA C UCMOJIb30BAHM-
em pacyeTHol nporpammbl Danfoss HEX no ncxopHbiM napa-
MeTpam, KoTopble NnepeaatnTca 3aka3umkoMm B BUAE 3amnosHEH-
HOro OMPOCHOrO INCTA.

2.6.2. BnovHble TEIIOBbIe IyHKTHI

(DVIpMa Danfoss n3rotaBnunBaeT 1 NocTaBaseT 6/1o0YHble
TennoBble NMYHKTbI NMONIHOWM 3aBOACKOM FOTOBHOCTU C UCMOJb-
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30BaHMEM BCETO UMEIOLLErOCA B e apceHasne MHOroobpasms
nprbopoB 1 ycTPOWCTB. bioyHble TennoBble NYHKTbl MOTyT
ObITb MOAO6PaHbI U3 YMCTIA CTAaHAAPTHBIX UK pa3paboTaHbl 1
BbIMOJIHEHbI MO UHANBUAYANbHbBIM 3aKa3aM B 3aBUCUMOCTU OT
TpebyeMoW TEXHONMOrMYECKON CXeMbl, TEMOBOM MOLLHOCTH,
BWJA NCMONHEHMSA 1 Np.

CmaHdapmHele (manvie) 67104HbIe mens108bie NYHKMbI

®upma Danfoss nponsBoanT CTaHAAPTHbIE HaACTEHHble
65104Hble TenoBble MYHKTbI ANA 34aHNIA Pa3NNYHOIO Ha3Ha-
YyeHus 1 macwTtaba. OHY OYeHb KOMMAKTHbI, MPOCTbI AA MOH-
TaXka M 3Kcnnyatauuun. B KOHCTPYKLUMM TeNNoBbIX MYHKTOB UC-
Nosb3ylTCA NasHble TENTOOOMEHHUKM 1 TPYObl N3 HepKaBe-
foLLen cTanu, coeMHeHHbIe Ha pe3bbe UM C MOMOLLbIO CBap-
KU, COBpeMeHHas TpybonpoBoaHas apmaTypa, a Tak»Ke Bce He-
o6xoarMble NPUOOPbI KOHTPOJIS U aBTOMATUYECKOTO perysnu-
poBaHuA. TennoBble NYHKTbI 3aK/0UYEHbI B TEMIOM30/IMPOBaH-
HbI METANNINYECKNI KOXKYX.

1. TennoBble NYHKTbl A1A OTAENbHbIX KBApPTUP Y UHAWNBU-
ZYanbHbIX XXUMbIX 3AaHUN, a TaKXe AN 0GUCHBIX 1 KOMMEpP-
YeCKnX NOMeLLEeHNIA, C TEMNOBOM MOLLHOCTbIO CUCTEM OTomJIe-
HUs oT 19 KBT go 320 KBT 1 cuctem ropauyero BOAOCHabXeHNA
(TBC) — ot 35 kBT go 220 kBT npn makcMmanbHOM TemnepaTy-
pe rpetowero TennoHocuTena 120 °C:

» Akva Vita, Akva Lux, Termix One-B n Termix BL — gnsa
nHAMBMUAYyanbHbIx cuctem NBC;

» VX Solo, Termix VX-W un Termix VX Compact 20(28) —
ONA He3aBMCVMMOTrO NPUCOeVHEHNA K TEMNOBOM CETU CUCTe-
Mbl OTOMIEHNA AW TENSIOTO MNONa;

» Akva Vita TDP-F n Termix VMTD-F — gnsa cuctembi F/BC n
CUCTEMbI OTOMJIEHUA, MPUCOEAMHEHHON K TENIOBOM CETU No
3aBNCUMON CXEME;

» S-Solo, Akva Vita S(ECL), Akva Lux S(ECL), Termix VMTD
MIX-B n Termix VMTD Compact 20(28) — ana cuctemnl BC n
CUCTEMbI OTOMJIEHUA, MPUCOEAMHEHHON K TENIOBOM CETU No
3aBUCUMON CXeme CO CMeCUTeSIbHbIM HaCOCOM;

» Akva Vita VX 2000 (VX, ECL,VX 2000-S, VX-S), Termix
VVX-B n Termix VVX Compact 20(28) — ana cuctembl [BC n
CUCTEeMbl OTOMAEHUA, NPUCOEANHEHHON K TENIOBOW CETK MO
HEe3aBMCMMOW CXeMe;

» Herrta-100 n Herrta-200 — gna cuctembl BC 1 He3a-
BUCUMO-NPUCOEANHEHHON K TEMIOBOW CETU CUCTEMbI OTOMJ1e-
HWA, COOTBETCTBEHHO, OAHOKBAPTUPHOIO 1 ABYXKBAaPTUPHOIO
XKWOTO 3AaHKnA.

PacnpepenutenbHble y3nbl npegHa3HayeHbl AnAa cuctem
TennbIX NOJIOB,HO MOTYT ObITb 1 paclIMpeHnem A CUCTeM
oTONNeHNA. YCTaHABANBAKOTCA OTAENbHO WX B COCTaBe KBap-
TUPHbIX TEMOBbIX MYHKTOB.

Herrta-100, Herrta-200 — KBapTUpPHble TeNOBble MYHKTbI
HAaCTEHHOrO MOHTa)a, NpefHa3HayeHbl ANA HEe3aBUCMMOrO
NpUcoeanHeHNA CUCTEMbI OTOMJIEHNSA, TENIOFO Nosa 1 NPUro-
TOBJIEHUA ropAYel BoAbl ANA XO3ANCTBEHHO-NUTbEBbIX HYXKA.
Herrta-100 npegHa3HayeHa ANa XUNOro CTPOEHMA U3 OJHON
cemby, a Herrta-200 coOOTBETCTBEHHO A1 ABYX CEMEN.

» TennoBble NYyHKTbl ANA HE3AaBUCMMOTO NPUCoeanHeH A
CMUCTEMbl OTOMNEHUA Y MPUTrOTOBNEHNA TOpAYel BoAbl AN
XO3ANCTBEHHO-NMNTbEBbIX HYXA.

PacnpepenutenbHble y3nbl NpefHa3HayeHbl AnA cMcTem Te-
M/bIX MOJIOB, MOTYT ObITb U PaCLUMPEHNEM AfA CUCTEM OTOMJIEHUS.
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VX Solo

Puc. 28. Komnaxmuoiii 67104HbLTi HACHEHHDLI MeNN080LL NYHKM
07151 UHOUBUOYATILHVIX HCUTLIX 30AHUTE

YcTaHaBAMBalOTCA OTAENbHO UK B COCTaBe KBapPTUPHbIX Ter-
NOBbIX MYHKTOB.

Manble TennoBble MyHKTbl MOTFYT ObITb BbIMONHEHbI Kak C
3aBUCMMbIM, TaK U HE3aBUCMMbIM MOAKIOYEHNEM CMCTEMbI
OTOMNEHNA C MAAHBIMU TEMTOOOMEHHMKaMK. TernnoBble NyH-
KTbl BbIMOJIHEHbI 13 TPY6 Hep<aBeloLLel CTann 1 3aKioYeHbl
B TEMAOM30ANPYIOLWNI METaIMYECKNIN KOXYX. OHM KOMMNaKT-
Hbl, HE 3aHMMalOT MONEe3Hy0 NNOoLWaAb MOMELLEHNA, NPOCTbI
B YCTaHOBKe 1 3KCMnyaTaumm.

2. HacteHHble Tennosble NyHKTbl cepun PKL npegHasHa-
YeHbl ANA NPUCOeAMNHEHMA K CMCTeMaM LieHTpann3oBaHHO-
ro TenJocHabXeHUA MHAMBULAYaNbHbIX UK CONOKNPOBaH-
HbIX MaJIOSTaXKHbIX XWMbIX 34aHUA NPU MOLWHOCTW CUCTe-
Mbl otonnieHnsa oT 20 go 58 kBT n cuctembl [BC — ot 35 kBT
[0 222 KBT. MakcumanbHas Temneparypa rpetoLero TemoHo-
cutena 120 °C.

PKL-111 — OBHOKOHTYpPHbI TENNOBOW MYHKT ANA NPUro-
TOBJIEHUA ropAYen BOAbl Ha XO3ANCTBEHHO-MUTbEBbIE HYX[bl.
OH TaKe MOoXeT 6bITb NepeobopynoBaH ANA NPUCOeANHEHNA
K TEMa0BOWN CETU CUCTEMbI OTOMNIEHMA.

PKL-112 n PKL-312 — pgBYXKOHTYpHbIe TensoBble MyHKTbI,
KOTOPble MOryT NCNOJIb30BaTbCA ANA MPUrOTOBNEHUA ropaYen
BO/bl, @ TaKXKe 1A CMCTEeMbI OTOMIEHNA UAW CUCTEMbI TErJIbIX
nosos..

PKL-112 npepHa3HayeH gnsa npucoeguHeHna K TenaoBon
cetn 1-2 kBapTup, a PKL-312 — pns obcnyxmBaHua 3-6 Ksap-
™p.

PKL-112L1 n PKL-212L1 — TaKme »e ABYXKOHTYpPHbIe Ten-
NOBble MYHKTbI, HO C 3aLYMTHbIM TEPMOCTAaTOM A1 HACOCOB CU-
CTeMbl OTOMNJIEHNUA.

PKL-113 — TpPexKOHTYPHbI TEMNOBOW MYHKT, MOXeET UNC-
Monb30BaTbCA OJHOBPEMEHHO ANA Harpesa BOAbl B CUCTe-
mMe BC u gnsa npurotoBneHns TensoHocuTenen, NnogaBaembix
B CUCTEMY OTOMJIEHMNA 1 CUCTEMY TeMJIbIX NOOB.

B pononHeHme K ManbiM TensOBbIM MyHKTam ¢upma
Danfoss npoun3soauTt pacnpegenvtenbHble y3/bl ANA pacnpe-
[eneHuna TennoHocMTena no Nnpmbopam CUCTEMbl OTOMEHNA.
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Puc. 29. HanonvHuiil 67104HbLi MeNI0801L NYHKM 0717 MHO209MAN-
HbIX 30aHULL

HecmaHdapmHele 6no4Hble mensiogbie nyHKMbl

HecTaHpapTHble 65104Hble TenNoBble MYHKTbI MOSIHON 3aBOA-
CKOW FOTOBHOCTM NMPUMEHAIOTCA 419 BHOBb CTPOALLMXCA N PEKOH-
CTPYVPYEMbIX MHOTO3Ta)HbIX »WblX, TOPrOBO-KOMMEPYECKINX
N NPOMbIWAEHHbIX 3AaHnN. OHY M3roTaBnuBatoTCA GpUpMo
Danfoss B HanonbHOM UCMOMIHEHWW MOf o0y TEXHOMOrMYe-
CKyl0 3afjauy, MPOANKTOBaHHYIO MPOEKTOM 3aKasuuKa.

HectaHpapTHble 6504Hble TennoBble NMyHKTbl Tvna HKL
(c nasHbIMU TennoobmeHHVKamn) 1 LJ (c pa3bopHbIMM Teno-
0o6MeHHVKaMV) NpefHa3HavaTcA 41A He3aBNCUMOro Nprco-
eIHeHNA K TeNNOBOM CeTN OT OAHOM A0 TPex cucTem Tenno-
notpe6seHna CyMMapHOI TennoBol MoWHOCTbIo oT 100 KBT
0o 6000 KBT.

Mono6Hble TenoBble NyHKTbl MOTYT TaKXKe 1CMOMb30BaTh-
CA B CUCTEMAX XOJIOROCHAGXKEHMA BEHTUAALNOHHBIX YCTaHO-
BOK 1 KOHOMLMOHEPOB.

B cocTaB HecTaHAAPTHbIX GJIOYHBIX TEMIIOBbIX MYHKTOB
BXOAAT:

— TennoobmeHHUKK nponssoacTea Danfoss;

— 3/1eKTPOHHbIe NPUOOPbLI AaBTOMATMUYECKOTO perynmpo-
BaHWSA;

— 3anopHas u 6anaHcpoBoYHasA TPybonpoBogHas apma-
Typa;

— LMPKYNALMOHHbIE HACOChI CO WKadOM yrnpaBneHus;

— ceTuatble GUNbTPbI 1 0OpPaTHbIE KNnanaHbl;

— cMcTema NoAnuUTKN 3aMKHYTbIX BTOPUYHbBIX KOHTYPOB
TeNNoncnonb3yoLmx cMcTem;

— KOHTPOJIbHO-M3MepuTenbHble Npubopbl (TepmomeTpbl
1 MAaHOMETPbI).

O6opynoBaHVie HaMosbHbIX 6JI0YHbIX TEMIOBbIX MYHKTOB
MOHTUMPYeTCA Ha pame, NCMOJNIb3yeMON Kak AnA TPaHCMopTu-
POBKM, TaK 1 ANA YCTAHOBKM arperaTta Ha mecTe.

TennoobMeHHMKIN HanosbHbIX 6JI0YHbIX TEMIOBbLIX MYHKTOB
MOTYT 6bITb YKOMM/IEKTOBaHbI KOXKyXamu C TEMIon3onALren.

Danifi

2.6.3. Tpy6onpoBojHasi apMaTypa

®upma Danfoss ocylecTBnAeT KOMMIEKTaL U0 TEMNOBbIX MYHK-

TOB BCell HeoOXOAUMON TPYOONPOBOLHOW apMaTypOIi:

» CTasibHbIMK GNaHLEeBbIMUA 1 NMPYBaPHbIMY LIAPOBbIMY Kpa-
Hamu cepun JiP;

» JNaTYHHbIMU UN U3 HEP>KaBeloLeln cTanu pe3b6boBbiMY Lia-

POBbIMU KpaHaMu;

pe3b60BbIMUY NATYHHBIMU 1 GpRaHLEBbIMM YYTYHHbIMW CeTYa-

ToiMn dunbTpamm Y222P 1 FVF, B TOM uncne ¢ KpaHamu gns

CnuBa OTCTOS;

» UYYrYHHbIMU AUCKOBbIMW MOBOPOTHbLIMW 3aTBOpaMu TuUMa

FVF-WH nnu SYLAX, KoTopble pekomeHAyeTCA yCTaHaBAmn-

BaTb Ha TpybonpoBoaax HarpeeaemMoln BOLOMPOBOLHOW

Boabl cuctem IBC;

06paTHbIMK KnanaHamu (pe3b6oBbIMM NaTyHHbIMK TUMa

223, yyryHHbIMU TNa 402, 6POH30BbIMM U YYTYHHBIMU AN1A

MOHTaxa Mexzay énaHuamm Tvna 802 nnm tuna 812 us He-

pKaBetoLen ctanm).

A\

A\

CmaneHele waposvie KpaHel cepuu JiP ¢pupmel Danfoss
umerom psA0 ocobeHHocmel, cmasAuwux ux 8 nepewili pso
npou3sooumesneli mpy6onpos8ooHoU apmamypei:

» waposele KpaHsl JiP paccyumaHel Ha 8bICOKUe napamem-
pbl nepemewjaemoui yepe3 Hux cpeoel (T,,,,.=180 °C npu
dassieHuu 25-40 6ap);

» KPaHbl UMM NOJIHOCMbIO C8APHOU KOpNyc;

» CneyuasbHAs KOHCMPYKYUsA Kopnyca KpaHa npedomepa-
wjaem nepedadyy ocesbix ycusnuti, BO3HUKAOWUX Npu men-
J1080M yO/IUHEHUU mpy6onposodad, Ha 3anopHbIt wap,
UCK/TI04aA €20 3aKIUHUBAHUE;

» Hasu4yue MHO20C/10UHO020 ynJIomMHeHUs NOBOPOMHO-
20 WMOKA u3 gmoponsiacmoseix U 2paghumossix Kosey
obecneyusaem HaoeXHyI 2epMemuYHOCMb KPAaHa 8 me-
YeHUe NPAKMUYecKU Heo2paHU4YeHHo20 epemMeHU 6e3 He-
06X00UMOCMU KaKo20-71ub0 mexHUYeckozo 0bC/yXued-
Hus;

» NOONpPYXUHEHHble ynlomHUmMesibHble Koabyd Wwapa u3
apMupoBaHHo20 y2/1e80/10KHOM hmoponsiacma 2apaH-
mupytom Jiezkocme €20 s8pawjeHus, 0daxe nocse 0su-
mesibHo20 6e30elicmeaus, U abcoOMHy0 NJIOMHOCMb
3anupaHuA KpaHa;

» 8 Npouecce NPou3BoOCMBa wapossie KpaHul JiP npoxo-
0am 100 % KoHMpoJsIb Kayecmaa;

» NJ1asHbIl nepexod om NpucoedUHUMesIbHO20 NampyoKa
K omeepcmuto 8 wadpe uck/oyaem myp6ysneHmHocms u
€800UM K MUHUMYMY 2u0pds/iudeckoe conpomusiieHue
KpaHa;

» KpaHel [], = 15-150 MM npusapHeie u ¢raHyessie
Ha dasneHue P, = 16 u 25 6ap uzzomasnuearmca
000 «[laHghocc» 8 Mockee.
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3. PekoMeHTanum mo aBTOMaTu3alnumn
Y3/10B IIPUCOENVIHEHN CUCTEM OTOIUIEHN,

BeHTHAauumy u I'BC

PekomeHpauuy no aBToMaT3aLum y310B NprUcoefuHeHNs CUC-
TeM oTonneHus, BeHTunauum 1 NBC gaHbl B BUAE KOHKPETHbIX
bYHKLMOHaNbHbIX CXeM C YKa3aHueM HeobXoAMmMOoro KoMmnseK-
Ta NpuBOPOB 1 YCTPOWCTB, 0bEeCrneUrBaloLLMX PErynMpoBaHme
TemnepaTyp 1 ynpasfieHne LUPKYIALUOHHBIMA HACOCAMU.
OTgenbHble NO3MLMN KOMMeKTa 0603HauYeHbl Ha cxeMax
1 paclindpoBaHbl B Npuiaraembix K cxemam Tabnuuax. (Cxembl
cuctem BC ¢ perynatopamu Temnepatypbl NPAMOro AencTauA
Tabnvuamu obopynoBaHMA He conpoBoxaatotca.) Kaxaas no-
3UuKMA B Tabnmuax npeacTaBieHa B OAHOM WM HECKOMbKUX Ba-
puaHTax C pekomeHaaumMsmMu Nno rx Bblbopy. Mponyck B ogHOM
13 BapraHTOB O3HauaeT, YTo AaHHasA No3nuna MoXeT BoobLue
He ncnonb3oBaTtbcA. CoueTaHne No3MLUMIA B Pa3HbIX BapuaHTax
3aBUCUT OT KOHKPETHbIX YCIIOBMI MPUMEHEHUSA CXEMbl aBTOMa-
TU3auun 1 BbIGMpaemMblx NprbopoB. B Tabnuuax aaHbl CCbIKA Ha
CTpaHuWLbl Nocobus, rae NpeAcTaBneH CBOAHbIN NepeyeHb Npu-
60pPOB 1 YCTPOICTB C 6onee NOAPOOHBIMY TEXHUYECKMY XapaK-
TepUCTUKaMM 1 KOQOBbIMY HOMEePaMU [N BbINOJIHEHNA 3aKa3a.

3.1. Oronnenne

B cootBeTCcTBUM C TPebOBaHUAMY HOPMATUBHBIX AOKYMEHTOB B
CUCTEMAX OTOMJIEHUA XMMbIX U OOLECTBEHHBIX 3AaHMUI OKOMO
oTONUTENbHBbIX NPUGOPOB CrleflyeT ycTaHaBMBaTb aBTOMATH-
YyecKre TepMOperynaTopsl.

Tepmoperynatopbl peKoMeHAYyeTcA NPUMEHATb 1 B 3AaHN-
AX QPYroro HasHauyeHuA (MPOM3BOACTBEHHbIX, BCIOMOraTesb-
HbIX 1 Np.), €CNIN CUCTEMA BOAAHOIO OTOMNEHNA HECET MOJIHYI0
OTOMUTENIbHYIO Harpy3Ky 1 eCTb HEO6XOAUMOCTb «MOKOMHAT-
HOro» PerynMpoBaHna Temnepatypbl Bo3ayxa. [pu sTom Tem-
nepaTtypa TernjoHOCUTENA B CUCTEME OTOMNIEHNA He JOJXKHA
npeBsbIWaTh NpefesibHO AONYCTUMYIO ANA PaANaTOPHbIX Tep-
moperynatopos (120 °C ana Tepmoperynatopos Danfoss).

Cuctembl OTOMNEHNA B 34aHUAX C CYMMapHOW TenjoBom
Harpy3kol 6onee 50 KBT fomkHbI 6bITb OCHaLLeHbl aBTOMaTH-
YecKnM perynmpoBaHveM TemnepaTtypbl Tena1oHOCMTeNs, no-
[aBaeMoro B CMCTeMy, B 3aBUCMMOCTU OT TemrnepaTypbl Ha-
py>KHOro BO3ayxa.

ABTOMaTMUECKOe perynmpoBaHme [onyckaeTca He npeay-
CMaTpuBaTb AJIA CUCTEM TEMTOBOW MOLHOCTbIO A0 50 KBT ¢ no-
CTOSIHHBIM PEXMMOM PaboTbl (He TpebyeTcA nepuogmyeckoe
CHUXKEHMe TeMnepaTypbl B MOMELLEHNAX, HanprumMmep, B HOY-
Hble Yacbl MW BbIXOLHbIE HM) MPU 3aBUCMMOM NpuUcoesHe-
HUW K TEMNIOBOW CETU 6€3 CHUKEHMSI PACYETHbIX MAapaMeTPOB
TennoHocuTens.

B 3paHuAx, roe Tpy6onpoBoabl CMCTEMbI OTOMNEHWA Bbl-
NOJIHEHbI U3 MONUMEPHbIX MaTePMANoB, aBTOMaTUYecKoe pe-
rynnMpoBaHue napameTpoB TEMIIOHOCUTENS B MHAUBMAYaSb-
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HbIX TEMMOBbIX NMYHKTaxX cliefyeT NPon3BOAUTb Npu nobom
pacxofe TennoTbl. [pn 3ToM TemnepaTypa TEMSIOHOCUTENA He
fomkHa npesbiwaTtb 90 °C nnu npegenbHO AONYCTUMBIX 3HaYe-
HWIA ANA NPYMEHSIEMOTO MaTepurana Tpyo6.

CxeMbl aBTOMaTM3aLMy peanm3yloTca C MOMOLLbIO SMeKT-
POHHbIX PerynaTopos TemnepaTypbl C NOrO4HON KoppeKumen
cepum ECL Comfort.

Ha HuKenprBegeHHbIX CXemax CUCTeM OTOTIEHUA, HE3aBUCU-
MO MPUCOEAMHEHHDIX K TEM/IOBOW CETY Yepe3 BOJOMOforpeBare-
NN, He NpefCTaBneHb! Y3/ibl MOAMUTKY, KOTopble Obin NogpobHo
paccMoTpeHbl Ha cTp. 15-16.

1. ECL Comfort 200 c kapmoukoli P30 015 ynpaeneHus om-
denbHol cucmemoti omonsneHus (ECL Comfort 300 c kap-
mouykot C60, C62 unu C66 u ucnonbsosaHuem ycmpolicme
MoJIbKO 011 Nep8o2o KaAHA/1a pe2yIupo8aHus)

Perynatopbl Temnepatypbl ECL Comfort 200 n ECL Comfort
300 pekomeHAyeTCA NPUMEHATb AN1A aBTOMaTU3aLmm oTaesb-
HOW CMCTEMbI OTOMNEHMA TENNOBOWN MOLLHOCTbIO, Kak NpaBu-
no, cBblwwe 50 KBT.

Mpumeyvanme: ECL Comfort 300 ¢ ucnone3o08aHuem 00HO20 «OMo-
numesbHo20» KaHAA csiedyem NPUMeHAMb NPU XesaHUU 3aKas-
4YuKa omcsexxusame memnepamypy 8038pawiaemMo20 8 menJsio-
cemb menJsIoHoOCUMesIs N0 meMnepamypHoOMy 2paguky.

a) 3agucumoe npucoeduHeHue Kk mensiogbiM cemam npu T, =t,
Ha cxeme A-1-a (puc. 30) perynatop ECL Comfort 200 nnn ECL
Comfort 300 B pexrme perynmpoBaHus No nokasaHuam aar-
UMKa Hapy»HOI TemnepaTtypbl S; KOPPEKTMpPYeT Temnepary-
py TeNnoHoOCUTENs, NOJAaBaeMoro B CMCTeMy OTorMNieHuA (gat-
UMK S;), yNpaBnAa TPexxofoBblM CMeCUTeNbHbIM KnanaHom K,
c anekTponpueoaom M;.

Koppekuus nponssoantcs no 3agaBaeMomy notpebu-
Tenem TemnepaTypHoMy rpaduky 3aBUCMMOCTM Temnepa-
TYpbl TENJIOHOCUTENA OT TeMnepaTypbl Hapy>XHOro BO3AyXa.
B pacueTHoM pexunme knanaH K, nponyckaeT B cucTemy OTO-

ECL 200/P30
ELC 300/C60(C62)

) I
S4§ t

Puc. 30. Cxema omonnenus A-1-a

T) <t
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Ta6nuya 6. Ilepeuenv npubopos u ycmpoticme 0715 npumerenus 6 cxemax A-1-a, A-1-6 u A-1-6

Moznuua OnucaHve NprbopPoB 1 YCTPOICTB C PEKOMEHAALIMAMMN MO UX NMPUMEHEHIO CT
10 cxeme punbop ycTp p Aaly p P.
ONeKTPOHHbBIN LndpoBoi perynatop Temnepatypbl cepumn ECL Comfort
ECL ECL Comfort 200, oiHOKaHanbHbINA, ECL Comfort 300, AByXKaHanbHbIN, 58
oTcnexusaet T, MO NOCTOAHHON BENNYMHE oTcnexusaet T, no rpaduky
YnpasnatoLan KapTouka
ECl-a | p30 ona ECL Comfort 200 C60 pna ECL Comfort 300 C62 gna ECL Comfort 300 C66 pna ECL Comfort 58
300
KpenexHblii KomnnekT gna perynatopos cepun ECL Comfort
KnemmHas Kopobka. KnemmHasn KopobKa + Kpenex ans KpenexHblii KOMMNEKT (3aLyenkm +
ECL-6 | 8nA HAaCTEHHOro MOHTaXa perynATopa | ycTaHOBKM perynatopa Ha DIN-pelike. | KneMMHble KONOAKM) A YCTaHOBKM 58
3aKa3blBaloTcA Kak [iBe OTAeSbHble perynaTopa B Bbipese wmTa
no3nLMMN B COOTBETCTBUM C KOJOBbIMW | yNpaBieHua
HoMepamm
S, [laTumk TemnepaTypbl HapyHOro Bosgyxa ESMT 58
[laTumk TemnepaTypbl BHyTpeHHero Bo3gyxa ESM-10.
S, — MpumeHsAeTcA, Kak MPaBuo, eCNIN CUCTEMA OTOMNIEHUA 58
obcnyxmBaeT OAHO NoMeLlleHne
s [laTumKku TemnepaTypbl TeNIOHOCUTENA
Sj ESM-11, HaknagHow. ESMU, norpy»Hoit, | = 100 MM, MeZiHbIiA. 58
[na Tpybonposoaa C yCI0BHbLIM MPOXOAOM MeHee 65 MM Ana Tpy6onposoaa [, = 65 Mm 11 Gonee
S;-a _ [nnb3a 13 HepKaBetoLen CTany AnA YyCTaHOBKMN 58
S;a MOrpy»kHOro MeAHOrOo flaTunKa TemnepaTypbl
KnanaH perynupyowui
CepenbHblii NpoxogHon (aByxxoposoi)” CefenbHbI TPEXXO[0BOW?
VS2, natyH., ¢ HapyxHoii |VM2, naTyH., c Hapy»Hol | VB2, uyryH., dnaHue-  |VMV, natyH.,| VRG, uyryH., | VF3, uyryH.,, |VFG33,
K, . . N . 59-61
pesb6oit, [, = 15-25 Mm |pe3bboit, [, = 15-50 mm  [BbliA, [1, = 15-50 Mm C Hapy»- C Hapy»- ¢bnaHueBbIW, |4yryH.,
VF2, uyryH, dnamitie- | VFS2, uyryHHbiii, dnak- |VFG2, uyryHHbiii, dnan- | HOM PE3b™ | HOMpesb- /L, = Pnanuiesbif,
8o, [, = 65-150 mm uesbli, [, = 65-100 Mm | ueBbii, [l, = 65-250 Mm 6oi, A= 6oi, A= 15-150mm A, =
' Y ' 15-40 Mm | 15-50 Mm 25-125 Mm
KomnnekT pUTUHIOB Ana coefjuHeHVs pe3bboBbIX KNanaHoB ¢ Tpy6onpoBoaom
K-a C Hapy»<HOW pe3b6oi (2 WT.) Mop npuBapky (2 WwT.) C Hapy»HoW pe3bboi (3 WT.) C BHYTpeHHel pe3bboli 59-61
onaVs2 nvMz2 onaVs2 nvMz2 ona VMV (3 wt.) gnsa VRG3
OneKTPONPVBOA ANIA PEryNNpPYIOLIEro KnanaHa
AMV 10(13)*|AMV 20(23)* | AMV 15 gna |AMV 25 AMV 523 AMV 559 ana [AMV 85 ana [AMV 410 AMV 610
onaVs2, anaVs2, VRG3 nVF3, [(25SD)® gna |anaVF2, VF2 nVF3, VF2uVF3, |[(413)Y gna [(413) ana
VM2nVB2, |O=25mm, ([, = VRG3 unVF3, |VF3unVFS2, |,=65-150 |A,= VFG2, ,= |VFG2, [O,=
M= VM2nVB2, |15-25mm  |[,= b= MM, VFS2,  |125-150 MM, |65-80 Mm, |100-250mm,| 62
15-20mm, |O,= 32-50 65-100mm [l =65-100 |VFS2, [, = |VFG33,[,= |VFG33, [, =
VMV, [, = 25-50 Mm (15-50) Mmm MM, cepun 65-100 MM  |25-80 Mm 100-125 mm
15-40 mm VFG, [, =25~
250 mm
lMnacTHYaTble Tenn006MeHHUKN®
MasHble Paz6opHble
TpybonposoaHas apmaTtypa
LLlapoBble 3anopHble KpaHbl CeTyuatble GunbTpPBbI O6paTHble KnanaHbl
CranbHble Tvna | JlaTyHHble | JlaTyHHble | YyryHHble MydTosble YyryHHble JlaTyHHble ¢ | J1aTyHHble, YyryH- 68-71
JiP, pnaHueBble | mydpTOBble | MydTOBbIE | PnaHUeBble | U3 HepXKaBe- | dnaHLUeBble | HAPY>KHOW | Hble UK 13 HepXa- )
1 Mo NpUBapKy loLLe cTanu pe3bbor BeloLLelt cTanu Anq
MexdnaHLeBon
YCTaHOBKM

" na cxem A-1-6 n A-1-B.

2 [1ns cxembl A-1-a.

Mpusoabl AMV 13, AMV 23, AMV 255D, AMV 413 n AMV 613 MOryT NpUMeHATbCA ANA 3alWTbl OT NPOpPbIBa NeperpeToro TensoHocuTens
13 TENSIOBOV CETU B CUCTeMY oTornsieHns (cxembl A-1-a 1 A-1-6) Npu 06eCTOUNBAHUN CUCTEMBI PETYIVPOBaHMS.

B cko6ku 3akntoueHbl [l knanaHos VRG3 1 VF3 ans npusoga AMV 25SD.

MpuBog AMV 55 HapeBaeTca Ha KnanaHbl cepun VFG ¢ ncnonb3oBaHnemM afanTepos.

9 [Ina cxembl A-1-B.

Dacifi
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ECL 200/P30
ELC 300/C60(C62)

RTD

f Il
S4g L

T2<—

ECL 200/P30
ELC 300/C60(C62)

T1—>

RTD

s4g M‘i_ @ t,

Puc. 31. Cxema omonnenus A-1-6

nneHna 13 TENIOBOW CETU MOSHOE KONMMYEeCTBO TeMNIOHOCH-
Tens, 1 TONbKO B MPOMEXYTOUHbIX PeXrMax OCyLiecTBNAeTCA
Noamec OXJIaXXAEHHOro B CUCTEMe OTOMNEHUA TeNNOHOCUTENA
K CeTeBOV BoJe AJ1A CH/XKEHUA ee TemnepaTypbl.

Ecnu cnctema otonneHus obcnyxnBaet ofHO NMomelle-
HUe NN eCTb BO3MOXHOCTb 0OBEKTVBHO OLEHUTb CPefHIoi0
TemnepaTtypy Bo3ayxa B MHOTOKOMHATHOM 3[aHuK, TO MO Xe-
NaHMIo 3aKa3uymKa K Perynatopy MoXeT ObITb JOMONHUTENIbHO
npucoeavHeH AaTUMK TemnepaTypbl BO3Ayxa B MOMELLEHMN S,,
Nno KOTOPOMY NMPUOPUTETHO KOPPEKTMPYeTCA TemnepaTypa Te-
NIOHOCUTENA, U3MEPAEMOTO JaTUMKOM S;.

Mo nokasaHuam patuvka S, perynatop ECL Comfort 200
NPUOPUTETHO OTC/IEXMBAET MO NOCTOAHHON BeINYNHE TEM-
nepaTtypy TennoHOCUTENSA, BO3BPaLLAEMOro B TEM/OBYIO CETb,
CHMXas napameTpbl NOAABAaEMOrO B CUCTEMY OTOIJIEHMS Ten-
NOHOCUTENA 3a CYET NPUKPBLITUA MPAMOTrO NPOXOAa TPEXXOA0-
Boro knanaHa. ECL Comfort 300 c ncnonb3oBaHuem fatumnka S,
OCYLLECTBINIAET KOHTPOJIb TEMMNEPATypbl 06PaTHOroO TEMIOHO-
cuTens no 3agaHHoOMy TemnepaTypHoMy rpaduky.

OfHOBPEMEHHO perynaTopbl MycKaloT U OCTaHaBAMBaKOT
HaCcoOC COOTBETCTBEHHO MPU BKIOYEHUN U BbIKIIOYEHUN CU-
CTeMbl OTOMJIEHNA, U3MEHAIOT NapameTpbl PeryanpoBaHus no
KOMaHAe yXe BCTPOEHHOro B HUX LdPOBOro HefeNlbHOro
TaliMepa, Nepuoanyeckn (B TeyeHme 3 MUHYT Yepes Kaxable
72 yaca) TPEHMPYIOT MEXaHUYECKME 3NIEMEHTbI CUCTEMBI (KNa-
naH, HacocC) B NETHUI nepuop.

6) 3asucumoe npucoeduHeHuUe K mensiosbiM cemam npu T, > t,
8) Hezasucumoe npucoeduHeHue Kk mensioseiM cemamnpu T, > t,
B cxemax A-1-6 n A-1-B (puc. 31, 32) NPON3BOAUTCA U3MEHE-
HUe TemnepaTypbl TENNOHOCKTENA, NOAABAEMOro B CUCTEMY
OTOMMIEHMA COOTBETCTBEHHO MPU ee 3aBUCMMOM N HE3aBUCHK-
MOM NPUCOeAVHEHUN K TEMNNOBOW ceTu. [pUMeHsiemMblii B 3TUX
cxemax perynatop ECL Comfort 200 ¢ kapToukoin P30 unu ECL
Comfort 300 ¢ kKapToukon C60 (C62, C66) BbINOMHAET Te Xe
byHKLMKM, 4TO 1 B cxeme A-2-a, HO TOJIbKO yrnpaBnsasa Npoxoa-
HbIM PerynmpyLmnm KianaHom.

2. ECL Comfort 300 c kapmoukoli C60 u C62

021 ynpaeieHuUs 08ymMsa cucmeMmamu omonsieHus

Perynatop ECL Comfort 300 c kapToukow C60 nnu C62 no3so-
nAeT ynpaBnATb ABYMA CAMOCTOATENIbHbIMM CUCTEMaMK OTO-
NJIEHUSA MO Pa3HbIM aIrTOPUTMAM.
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Puc. 32. Cxema omonnenus A-1-8

Huxxe npenctaBneHbl cxembl A-2-a, A-2-6, A-2-B ana ECL
Comfort 300 ¢ kapToukoi C60 n cxembl A-2-(a), A-2-(6), A-2-(B)
ana ECL Comfort 300 ¢ kapToukoin C62.

[aHHble cxeMbl peKoMeHayeTCcA NPUMEHATb A4N1A aBTOMa-
TM3aumm cuctem otonnexHua npu T, > t,. [lonyckaetca ncnonb-
30BaTb cxembl A-2-a n A-2-(a) npu T, = t, rae BMeCTo Npoxof-
HbIX KJlanmaHOB yCTaHaBNMBAlOTCA TPEXXOA0Bble CMeCHTeSb-
Hble KnanaHbl (cm. puc. 30).

a) 3asucumoe npucoeduHeHUE K MensiogbiM cemam 08yX
cucmem omonneHua npu T, > t,

6) Hezasucumoe npucoeduHeHUe K mensiogbiM cemam cucmem
omonsieHus ¢ 08yMa sodonodozpesamenamu npu T, > t,

B cxemax A-2-a n A-2-6 (puc. 33 n 35) perynatop ECL
Comfort 300 ¢ kapToukorn C60 nopaep>KMBaeT TemnepaTypy
TenjoHocuTena B cuctemax otonneHus | u |l coorseTcTeen-
HO B TOUKaX YCTaHOBKMW JAaTUMKOB S; 1 Sg NO MHAMBMAYaNb-
HbIM rpaduKam B 3aBMCMMOCTU OT TemnepaTypbl Hapy>KHO-
ro BO3flyxa, U3amepsaemon AaT4NKOM S;, U CaMOCTOATENbHbIM
BpemeHHbIM nporpammam. Mpu atom B cucteme | perynatop
ynpasnaeTt knanaHom K;, a B cucteme |l — knanaHom K,. Ecnun
B MOMeLLeHNAX, OTannmBaeMblX Ka>KAoWn 13 cuctem, NpucyT-
CTBYIOT JaTuMKN TemnepaTypbl S, 1 Sq, perynaTtop KoppeKkTu-
pyeT napameTpbl TENJIOHOCUTENA, NOCTYNaOLWEro B KaxAayto
CMCTeMy OTOMJIEHUA, MO UX NokKasaHuAM. Kpome Toro, B ciy-
Yyae JOMONHUTENbHOW YCTAaHOBKN AaTumKa S, perynatop oT-
cnexusaeT TemnepaTypy TEeNJIOHOCUTENSA, BO3BPALLAaEMOro B
TENNOBYIO CeTb NOC/Ie CUCTEMbI OTONeHUA |.

B cxemax npumeHeHna A-2-(a) n A-2-(6) (puc. 34 n 36) Kap-
Touka C62 nossonset perynatopy ECL Comfort 300 B otnnune
oT cxeM A-2-a 1 A-2-6 oTcnexuBaTb No MHANBULYaNbHBIM Fpa-
durKam TemnepaTypy TEMIOHOCMTENA NOC/e KaXKAoW CMCTEMbI
oTonneHus. Tem cambiM KapTouka C62 faeT BO3MOXHOCTb OCY-
WecTBNATL NopacagHoe perynmpoBaHue CUcTem.

BmecTe ¢ Tem KapTouka C62 orpaHunumsaet perynatop ECL
B KOPPEKTMPOBKe TeMnepaTypbl TEMJIOHOCUTENA B 3aBUCUMO-
CTW OT TemrnepaTypbl BO3AyXa B NomMelleHusx, obecrneymsasn
TaKyto QYHKLMIO TONIbKO AJIA CUCTEMbI OTOMAeHN A |.

8) Hezasucumoe npucoeduHeHuUe K mensiosbiM cemam cucmem
omonsieHUsA ¢ 0OHUM sodonodoepesamenieM npu T, > t,

B otnunume ot cxem A-2-a(a) n A-2-6(6) B cxemax A-2-B n A-2-(B)
(puc. 37, 38) npumeHeH 06wt Bogonoforpesatesb ANlA ABYX
cncTeM OTOMJIeHNA.
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Tabnuuya

7. Ilepeuerv npubopos u ycmpoticme 01 npumenenus 6 cxemax A-2-a(a), A-2-6(6) u A-2-6(8)

Mo3nuwmsa .
OnucaHne NprbopPoB 1 YCTPOICTB C PEKOMEHAALIMAMMN MO UX NMPUMEHEHUIO Crp.
no cxeme
ECL OneKTPOHHbIN LndpPOoBOIi ABYXKaHasbHbIN perynatop Temnepatypbl cepun ECL Comfort 300, otcnexusaet T, no rpapuky 58
YnpasnatoLjana KapTouka
ECL-a 58
C60 C62
KpenexHbiin kKomnnekT ana perynatopos cepun ECL Comfort
KnemmHas Kopobka. KnemmHasn KopobKa + Kpenex ans KpenexHbiin KoMMneKT (3awenku +
ECL-6 | fnA HAaCTEHHOro MOHTaXa perynATopa | yCcTaHOBKM perynatopa Ha DIN-pelike. | KneMMHble KONOAKM) AnA YCTaHOBKM 58
3aKa3blBaloTCA Kak [iBe OTAe/bHble perynaTtopa B Bbipese WuTa
no3unLMN B COOTBETCTBIM C KOJOBLIMK | ynpaBieHua
HoMepamu
S, [aTumk TemnepaTypbl HapyHOro Bozgyxa ESMT 58
S [laTumk TemnepaTypbl BHyTpeHHero Bo3ayxa ESM-10.
S ﬁ) — MpumeHAeTcA, Kak NPaBUIo, eCNn cucTema oTornsIeHns 58
° o6cnyxnBaeT 0AHO NoMeLleHne
S; [laTunkmn TemnepaTypbl TENNOHOCUTENA
g“ ESM-11, HaknagHom. ESMU, norpy»xHoi, | = 100 MM, MeZiHbIiA. 58
S:Z) [ina Tpy6onpoBoaa C yCNIOBHbIM NPOXOAOM MeHee 65 MM Ana Tpy6onposoaa [l,= 65 mm 1 6onee
S;-a [nnb3a 13 HepKaBetoLLen CTanu AnA YyCTaHOBKMN
S;a o MOrpy»kHOro MeAHOro flaTunKa TemnepaTypbl 58
Ss-a
Se'-a
KnanaH perynupytowmn
CepenbHblil npoxofHo (Byxxoa0son)? CepenbHblit Tpexxonoson?
K, VS2, natyH., CHapyx-  |VM2, natyH. c Hapyx- |VB2,uyryH, dnaHue-  |VMV, natyH.,|VRG, uyryH., |VF3, uyryH., |VFG33,
K, Hot pesb6oir, [l, = Hoit pesb6oir, [, = Bbiit, [, = 15-50 Mm CHapyX- |CHapyX- |dnaHueBbIn, |uyryH., 59-61
15-25 mm 15-50 mm HOV pe3b- |Hov pe3b- |1, = ¢bnaHueBbIi,
VF2, uyryH., dnaHue- VFS2, uyryHHbii, dnan- |VFG2, yyryHHbI, pnaH- ?gﬁ'g‘y - ?gm’sgy = 15-150Mm Jz:lg =1 25
BbilA, [],= 65-150 MM | LieBbilt, ], = 65-100 MM |LieBbiit, [l, = 65-250 MM MM —oUMM Tleo MM
K KomnnekT pnTUHroB Ana coejuHeHnA pe3bboBbIX KnanaHoB ¢ Tpy6onposoaom
-a
K;—a C Hapy»HoW pe3bbo (2 WT.) Moa npuBapky (2 wr.) C Hapy»HOW pe3bboi (3 WT.) C BHYTpeHHel pe3bboii 59-61
anaVs2 nVm2 anaVs2 nvVmz ona VMV (3 wrt.) gns VRG3
OneKTPONPVBOA AN1A PErynnpyioLero KnanaHa
AMV 10(13)” | AMV 20(23)” [AMV 15 |AMV 25 AMV 523 AMV 55" gna [AMV 85 gna [AMV 410 AMV 610
nnavs2, anavs2, onaVRG3 | (25SD)” ana [anaVF2,VF3 |VF2 nVF3, VF2uVF3, (4132 gna [(413)Y ana
M, VM2nVB2, (A,=25mm, [nVF3, VRG3 nVF3, [nVFS2,[,= |4, =65-150 n,= VFG2, [,= |VFG2,[,= 62
M, n,= VM2nVB2, |O,= n,= 65-100 Mm | Mm, VFS2, 125-150 MM, [65-80 mm, 100-250 mm,
15-20mm, |O,= 15-25mm |32-50 A,=65-100 VFS2, [, = VFG33,4,= [VFG33,[,=
VMYV, ,Ely= 25-50 mm (15-50)% Mm Mm, cepun VFG, [65-100 mm [ 25-80 mm 100-125 mm
15-40 mm [,=25-250 mm
MnactuHyaTtble TenIO06MeHHNKIN®
MasHble | Paz6opHble
TpybonposoaHas apmaTtypa
LlapoBbie 3anopHble KpaHbl CeTuatble GUNLTPBLI O6paTHble KnanaHbl
CranbHble Tna | JlaTyHHble | JlaTyHHble | YyryHHble MydToBble YyryHHble JlaTyHHble | J1aTyHHble, YyryH- 6871
JiP, pnaHueBble | mydpToBble | MydTOBbIE | PnaHUeBble | U3 Hep)kaBe- | ¢naHLUeBble | C HAPYXH. Hble VNN 13 HepKa- )
1 NoA NpuBapKy IoLEen CcTanun pe3bbon BeloLLen CTanm ana
MeXpnaHLeBomn
YCTaHOBKM

" [Ins cxem ¢ KapToukon C60.

u s uN

[na cxem ¢ kapToukon C62.
[na cxem A-2-B (B).
[na cxem A-2-a (a), A-2-6 (6).

& N o

Dacifi

Mpusogbl AMV 13, AMV 23, AMV 255D, AMV 413 n AMV 613 MOryT NpUMeHATbCA A1A 3alyTbl OT NPOpPbIBa NeperpeToro TenIoHOCUTENA 13
TEMNJIOBOW CETU B CUCTeMy oTorsieHns (cxembl A-1-a 1 A-1-6) Npu 06ecTourBaHUM CUCTEMBI PETYNIPOBAHNA.

B ckobku 3akntoueHbl [, knananos VRG3 n VF3 gna npusoga AMV 25SD.

MpuBog AMV 55 HageBaeTca Ha KnanaHbl cepumn VFG ¢ ucnonb3oBaHnem agantepos.

Ina cxem A-2-6(6) n A-2-8(B).
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Puc. 33. Cxema cucmem omonneHust A-2-a

B cxeme A-2-B perynatop ECL Comfort 300 c kapToukoi C60
noanepK1BaeT TemnepaTtypy TeNIOHOCUTENA Ha BbIXOAEe U3 BO-
gonogorpesatens (gaTumk S;) nNo TemnepatypHomy rpaduxy
B 3aBMCMMOCTU OT TemMnepaTypbl Hapy>KHOro Bo3fyxa (pat-
UMK S;), KOTOPBbIN 3aTeM HEMNOCPEACTBEHHO MOCTYNaeT B CUCTe-
My otorinieHns . [pu 3Tom perynaTtop ynpasnset knanaHom K,
C 2NeKTPONpMBOAOM M, B KOHTYpe «CeTeBOro» TenjoHocuTe-
nA. B KoHType cuctembl otonneHusa Il (HanonbHasa cnctema oTo-
NneHVs) perynaTop KOppeKTUpyeT TeMnepaTtypy TennoHocuTe-
na (gatumk Sg), NogaepXKMBaeT ee Ha bonee H3KOM YPOBHe Mo
WHAVBWAYaNbHOMY TeMMnepaTypHOMY rpaduKky 1 nporpamme,
ynpaBiAA TPEXXOA0BbIM CMeCUTESTbHbIM KnanaHom K, ¢ npuso-
fom M,. B cnyyae fononH1TEeNbHOM YyCTaHOBKM AaTymKa S, pery-
natop ECL npropunTeTHO NO OTHOLLUEHNIO K MOKa3aHWAM AaTyu-
Ka S, noanepKmBaeT No TemnepaTypHoOMy rpapuky ana cucre-
Mbl | TeMnepaTypy TennoHOCUTeNs, BO3BpaLlaeMoro B Ternsio-
BYIO CeTb Mocsie Bogonogorpesatens. [py ycTaHOBKe 4aTYMKOB
S, N Sg perynaTtop, Kak 1 B cxeme A-2-B, obecrneymBaeT Koppek-

Puc. 34. Cxema cucmem omonnenus A-2-(a)

LMo TeMnepaTypbl TEMJIOHOCUTENA NO TemnepaTtype BO3fyxa B
romeLleHusx, 00CNy>K1MBaeMbix ccteMamu otorieHus [ n ll.

B cxeme A-2-(B) KapTouka C62 nossonsaet perynatopy ECL
Comfort 300 B oTnnume ot cxem A-2-B OTC/IEXKMBATb MO UHAN-
BMAYaNbHbIM TeMMepaTypHbIM rpadurkam Temnepatypy Tenno-
HocuTena nocse cuctembl otonneHus Il u Ha BbiIxoge 13 Bofo-
nogorpesatens. Bmecte ¢ Tem Kaptouka C62 orpaHmnunBaet
perynaTtop ECL B KoppeKTnpoBKe TemnepaTypbl TEMNIOHOCK-
TenA B 3aBUCMMOCTM OT TemnepaTypbl BO3yxa B MOMeLleHu-
AxX, obecneurBan Takylo GYHKLMIO TONbKO A CUCTEMbBI OTO-
nnexua l.

OcTtanbHble ¢pyHKUmK perynatopa ECL Comfort 300 — 06-
Wwure AnA BCex CxeM NPUMEHEHUA 1 NpuBedeHbl B ONMCaHnn
npubopa Ha cTp. 17-22.

ECL 300/C60
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Puc. 35. Cxema cucmem omonnenusi A-2-6
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Puc. 36. Cxema cucmem omonnenus A-2-(6)
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Puc. 37. Cxema cucmem omonneHuss A-2-8

3.2. Topsauee BomocHaOxeHe

ABTOMaTUMKa y3/10B NPUCOE[NHEHNA CUCTEM FOPAYEro BOJO-
CHabXeHVA NpefycMaTpUBaeT NoaaepXKaHue Temnepartypbl
ropsaveit Boabl Ha TpebyeMoM NOCTOSHHOM YPOBHE.

ABTOMaTMKa MoXeT 6blTb peanv3oBaHa Ha 6ase pery-
NATOPOB TemnepaTypbl NPAMOro AencTeua (6e3 ncnonb3o-
BaHWA [OMONHUTENIbHON SHEPrUM) NN C MOMOLWbIO SNeK-
TPOHHbIX PerynATopoB TemnepaTypbl ropayen BOAbI.
JneKTpPOHHble perynAaTopbl obecneunBatoT rmbKyo Ha-
CTPOWKY CUCTEMbI, bonee CTabubHOE N TOYHOE Peryampo-
BaHMe, NO3BONAIOT aBTOMAaTMUYeCKN MEHATb TemnepaTyp-
HOe 3aaHure No YacaM CyTOK U AHAM Hepenu, oTcnexunsaTb
TemnepaTypy TENNOHOCUTENA, BO3BPALLAEMOrO B TEMOBYIO
ceTb nocsie Bogonogorpesatenen [BC, ynpaBnatb unpkyna-
LMOHHbIMN HaCOCaMU.

Mpw 3aKpbITON CUCTEME TEMTOCHAGXKEHUA NCMONb3YIOT-
CA NPOXOAHbIE perynvpyloLlmne KnanaHbl C TepMO3eMEH-
TOM WAIN C SNeKTPONPUBOAOM, YCTaHaBIMBaeMble Ha BOAO-
noporpesaTeniax B KOHTYpe rpetoLero TennoHocutens. Mpu
3TOM B C/lyyae [BYXCTYMeHYaTOro Harpesa BOAbl KnanaH
npegycmaTprBaeTca Ha BTOPOW CTYyMeHN.

B oTKpbITON cucTeme TennocHabXeHUA NpUMeHATCA
NPOXOAHblE perynupytolme Knananbl (puc. 42, 46) n Tpex-
XO[0Bble CMecuTenbHble KnanaHbl (puc. 43, 47), nopatowme
BoAy B cuctemy BC B pa3Hom nponopummn 13 nogatoLero
1 06paTHOro TPy6oNpPoOBOAOB CUCTEMbI TEMIOCHAGXKEH A,

Ha HuXenpuBedeHHbIX CXemax NMpu 3akpbiTON cucTe-
Me TenjocHabXeHnsA YCNOBHO NMOKa3aH OfHOCTYNeHYaTbIN
BOAOMOAOrpeBaTefib, KOTOPbIN OAHOBPEMEHHO ABAETCA
dparmMeHTOM BTOPOW CTYMeHW ABYXCTYNeHYaToro nogorpe-
BaTens.

1. Pezynamopel memnepamypbi npsiMozo delicmeus

Perynatopbl NpsAMoro fencTemsa pekoMeHayeTcsi MPUMEHATb
B cuctemax 'BC manon mouwHoctn (o150 KBT), B cuctemax
C eMKOCTHbIMV BOLOMOAOrpeBaTeENAMI, a TakxKe B cUcTemMax

Dacifi

Puc. 38. Cxema cucmem omonnenus A-2-(8)

'BC npu oTHOCKTENbHO CTAabMNIBHOM PACcXoAe ropsyel Bogbl
(£15 % OT pacyeTHoro).

Mpu 3Tom B Hebonbwmx cuctemax NBC ¢ HarpeBom BoAbl
B CKOPOCTHbIX MacTUHYaTbIX Bogonogorpesatenax 6e3 yump-
KynALMM Npy pe3Kko NepemeHHbIX Harpyskax LenecoobpasHo
UCMOJNb30BaTb PerynATopbl TemrnepaTypbl NPsAMOro AencTeus
C KoppeKLuen no pacxoay Harpesaemou Bogbl Tuna AVTQ.
a) Cucmema BC 6e3 yupKyaayuu, co CKOpOCMHbIM NJIACMUH-
yameiM 8o0onodozpesamenieM MOWHocmeto 0o 150 kBm,
¢ peaynamopom AVTQ
Mpu oTcyTcTBMM Bofopa3bopa, Korga HeT nepenaga Aasre-
HWU Ha paTumnke pacxoga [P (AVDO), perynatop AVTQ nog-
[ep>KMBAET B BbIXOAHOM KOJINIEKTOPE CKOPOCTHOrO MAacTuH-
yaToro Bogonogforpesarens, rage ycTaHoBsieH TepmobanioH
perynatopa, TemnepaTypy Ha ypoBHe 35 °C, npeKkpalliasn noga-
yy B moforpeaTesb rpetouiero TennoHocutensa (puc. 39, cxe-
Ma Bb-1-a). Korga HaurHaeTcs Bogopasbop, noa BO3AencTau-
€M BO3HMKLIero Ha gatumke pacxoga (OP) nepenaga nasneHumn
KnanaH perynatopa AVTQ npuoTKpbiBaeTca, 1 Temnepatypa
ropsvei Boabl 6bICTPO MOBbILIAETCA A0 3aaHHOMO YPOBHS.

TemnepaTtypa ropAuen BoAbl 3afaeTca HaCTPOMKOM AaT-
yrKa pacxoAa B 3aBMCMMOCTY OT MOKa3aHWUii YCTaHOBJIEHHOTO
B TPybonpoBoae TepMoMeTpa.
6) Cucmemsi [BC ¢ B000n0dozpesamenem u YUPKyIA4UOHHOU
nuHuel

T) =

T, <=

Puc. 39. Cxema b-1-a cucmemor I'BC ¢ npumenernuem pezyns-
mopa AVITQ
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Puc. 40. Cxema B-1-6 cucmemvt I'BC ¢ pezynamopamu
AVTB u FJV

B cxeme npuirotoBneHus ropsayeri Bogbl b-1-6 (puc. 40) Ha Bogo-
nogorpesatene (CKOPOCTHOM U EMKOCTHOM), B KOHTYpE rpeto-
Lero TenIOHOCUTENSA, YCTaHaBMBAETCA perynatop Temnepary-
pbl NPAMOro AeCTBUA C NPOXOAHbIM PerynpyoLmnm KnanaHom
(AVTB, AVT c knanaHom VG(F) nnu AFT ¢ knanaHom VFG2 ¢ gua-
NMa3oHOM TemrnepaTypPHON HAaCTPONKN cooTBeTcTBeHHO 30-100,
40-90 n 20-90°C). Perynatop AVTB npumeHaeTca B cucTemax
BC Tennosow mowHocTbio Ao 150 KBT npn Temnepatype Tenso-
HOCUTeNA B MecTe YCTaHOBKM perynatopa go 130°C.

KnanaH perynatopa pekomeHayeTca ycTaHaBAMBaTb Ha
TpybonpoBoAe rpelolero TennoHoCcMTensa nocie BOAOMOAO-
rpeBatens ana obecnevyeHus ero paboTbl B 6onee wagsiem
TemnepaTtypHoOM 1 6eckaBUTaLMOHHOM pexume. TepmobansioH
TEPMOCTaTNYECKOrO dIeMeHTa PerynaTopoB TeMnepaTtypbl no-
MellaeTca B TpybonpoBog ropsAyei Boabl, NOgaBaeMoli B BO-
fopa3bopHyto ceTb cuctembl IBC.

B uenax orpaHnyeHnAa TemnepaTtypbl TENIOHOCUTENSA, BO3-
BpalLaeMoro B TEMJIOBYIO CeTb, Ha «0bpaTHOM» Tpybonposo-
[e nocsie Bogonogorpesartensa COBMECTHO € perynatopom AVTB
MOXET ObITb YCTAHOBJIEH PErynATOP-OrpaHNUKTENb TeMMepaTy-
pbl Tvina FJV, a perynatopbl AVT unm AFT npriMeHeHbl B KOMOUHY-
POBaHHOM UCTOSTHEHU CO BTOPbIM TEPMOCTAaTUYECK/M SfIeMeH-
ToMm (puc. 41, cxema b-1-(6), TepMmobansioH KOTOPOro Norpy»kaet-
cA B «0OpaTHbIN» TPy6ONpoBOA «CeTeBOro» TeraoHoCcUTens (cm.
Katanor «[uapaBnnyeckme perynatopbl TemnepaTtypbl, AaBneHns
1 pacxoga» (M.: 000 «[JaHdocc», 2009). B Takmx perynatopax co-
efMHEeHVe TEPMO3SIEMEHTOB Mexay coboli U NprcoeguHeHne K
KnanaHy Npon3BOAATCA C UCMOJb30BaHNEM COeAVHUTESbHbIX fie-
Tanen: K2 — gna perynatopos cepumn AVT; KF2 — ana perynaro-
poB cepun AFT.

8) Y3161 cmeweHus 018 [BC ¢ NpoXOOHbIM USTU MPexxo008bIM
K7anaHom npu omkpeimou cucmeme mensiocHAab6xeHuUA

Puc. 41. Cxema B-1-(6) cucmemvt I'BC ¢ KOMOUHUPOBAHHBIM
peeynamopom AVT/ AVT/ VG(F) unu AFT/ AFT /VFG2

B paHHbIX cxemax (puc. 42, 43) perynmpoBaHue TemnepaTtypbl
ropayen BoAbl OCYLLEeCTBAAETCA C MOMOLLbIO perynaropa Tem-
nepatypbl NPAMOro AeNCTBUA, COCTOALLEro U3 TepMocTaTuye-
CKOTO 3/1eMeHTa 1 NMPOXOHOTO UM TPEXXOA0BOr0 CMeCUTESTb-
HOro KnanaHa.

Mpw TennoBon Harpy3ke Ha cuctemy NBC go 150 kBt
B CXeMax NPUMEeHAIOT: perynatop temnepaTypbl Tuna AVTB
C MPOXOAHbIM KflanaHom KnanaH [, = 15-25 mm; perynatop,
COCTOAWMNA N3 TepMocCTaTuyeckoro sanemeHta AVT u npo-
xoaHoro perynupytouwero knanada VG(F) [, = 15-50 mm; pe-
rynatop Ha 6a3se TepmocTaTnyeckoro anemeHTa RAVK ¢ au-
ana3oHOM TemnepaTypHoW HacTponku 43-65 °C 1 npoxoa-
Horo KnanaHa RAV8 [, = 15-25 Mmm nnn Tpexxogosoro VMV
A,=15-20 mm.

B cnctemax MBC 6onblueii MOLHOCTY NCMONb3yeTcsa Npo-
xopHon knanaH VFG2 nnn cmecuTenbHbI pasrpy»eHHbIl no
nasneHnto knanaH VFG33 ¢ tfepmoanemeHTom AFT.

2. ECL Comfort 200 c kapmoukoli P16

a) Co ckopocmHbIM 8000N0002pegamernem

Perynatop ECL Comfort 200 ¢ kapToukoi P16 (puc. 44, cxe-
Ma b-2-a) nopgpepKnBaeT NOCTOAHHYIO TeMMepaTypy ropsayen
BO/bl B TOUKE YCTAaHOBKM TeMMepaTypHOro faTtuumka S,;, nopa-
Baemow B cuctemy BC, ynpasnaa knanaHom K, ¢ anektponpu-
BogoM M, B KOHType rpetowiero TennoHocutens. Mpu ycTa-
HOBKe (Nno »enaHuo NoTpebuTens) AaTyrka TemnepaTypsbl S,
perynatop npMopuTeTHO (OTHOCKTENIbHO TemnepaTypbl ropa-
yel BOAbl) OrpaHNYMBaeT MakCMMasbHYO TeMnepaTypy Te-
NIOHOCUTENA, BO3BPALLaeMoro B TEMJIOBYIO CeTb NOC/e BO-
ponogorpesatensa cuctemol [BC. Perynatop nossonAeT Tak-
Ke MeHATb BEeNIMUYMHY TemrepaTypbl ropAaYeil BOAbI B Pas3finy-

— Tl Tl — — T]
K y3ny VMV K y3my
" .;‘ .L‘ OTOIUICHUS (VFG-33) tr -‘\ 4\ OTOIUIEHUS
RAVK
(AFT) N
-—
S b
- 1) T) <t % - )
MSV-BD MSV-BD
(MSV-F2) (MSV-F2)
Puc. 42. Cxema B-1-6 cucmemot I'BC ¢ npoxodHvim Puc. 43. Cxema B-1-(8) cucmemvt IBC ¢ mpexx0006vim
peynupyousUM K1anaHom peynupyouUM KIananom
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Tabnuya 8. Ilepeuerv npubopos u ycmpoticme 0na npumenerus 6 cxemax b-2-a, b-2-6, b-2-6 u 5-2-(8)

Mo3nuynsa .
OnuncaHve NpuGoPOB 1 YCTPONCTB C PEKOMEHZALAMMU MO X NPUMEHEHI0 Crp.
no cxeme
ECL ONeKTPOHHbIN LMdPOBOI OJHOKaHanbHbI perynatop Temnepatypbl cepun ECL Comfort 200 58
ECL-a YnpaensatoLwwan kaptouka P16 58
KpenexHblii KomnnekT gna perynsatopos cepun ECL Comfort
KnemmHan kopobka. KnemmHan kopobKa + Kpenex afia ycTaHOBKMN KpenexHbiii komnnekT
ECL-6 | £AnA HacTeHHOro MOHTaxa perynatopa Ha DIN-peiike. 3aKa3blBaloTcA Kak ABe (3awenkm + KnemmMHble 58
peryndaTtopa oTAesbHble NO3ULMN B COOTBETCTBUN C KOAOBbIMU KONOAKWM) ANIA YCTaHOBKM
HoMepamu perynAaTopa B Bblpese wura
ynpasneHus
s [laTumnkn TemnepaTypbl ropAaYern BOAbI U TEMIOHOCUTENA
Sj ESM-11, HaknagHow. ESMU, norpy»Ho#, | = 100 MM, MeaHbIi. ESMU, norpy»xHoit, | = 100 mm,
Ana Tpy6onposoaa [l, = 65 Mm [na Tpy6onposopga [l, = 65 Mm 1 6onee 13 HepxKasetowen crann’. 58
n MeHee [ns Tpy6onposoaa [l, = 65 Mm
n bonee
S.-a . [Mnb3a 13 HepXKaBetoLelt CTanu ANnA YCTaHOBKUN NOTPYXHOrO MeJHOro 58
3 faTumKa TemnepaTypbl
KnanaH perynupytownia
CepenbHbIVi NPOXOAHON (ABYXXO[0BO) CepnenbHblil TPEXXOA0BOIT?
VS2, natyH., c Hapyx-  |VM2, natyH. c Hapyx- |VB2, uyryH., ¢naHue-  |VRG3, uyryH- VF3, VFG33,
K Hoi1 pesbboit, [1, = Hoit pesb6oir, [1, = BbIln, [, = 15-50 Mm HbI, C HAPYX- | YYryHHbIN, YYTYHHbIN, 59-61
15-25 Mm 15-50 Mm HOW pe3bboii, |dnaHueBbIl, dnaHueBbIn,
VF2, uyryH, dnaHue- | VFS2, uyryHHbIii, dnan- |VFG2, uyryHHbliA, GpnaH- A, =15-50mm [, =15-150mm |]l, =25-125 Mm
BbIn, [, = 65150 Mm uesbli, [, = 65-100 mm | ueBbiid, [l, = 65-250 Mm
KomnnekT pnTUHIOB AnA coefjuHeHVsA pe3bboBbIX KnanaHoB ¢ Tpy6onpoBoAom
Ki-a C Hapy»KHOW pe3bboit (2 WT.) Mop npuBapky (2 WwT.) C BHYTpeHHel pe3bbori (3 wT.) 59-61
anaVs2 n VM2 anavs2 nVmM2 anaVRG
DneKTPONPVBOA ANA PEryanpyioLLero KnamnaHa
AMV30 (33)% AMYV 35 AMV 423 AMV 56 ana AMYV 86 AMV 633%
onaVs2, ona VRG3 n VF3, onaVF2,VF3 VF2nVF3, [, = onaVF2 n'VF3, onsaVFG2,
M, A,=15-25mm, A, =15-50 mm nVFS2, 65-150 mm, VFS2, | [, =125-150 mm, | [, =65-250 mm, 62
VM2 nVB2, [, =65-100 Mm [, =65-100 mm, VFS2, VFG33,
A, =15-50 mm cepun VFG, i, = [, =65-100 mm A, =100-125 mm
25-250 mm
MnacTrHYaTble TeNN006MEHHUKN®)
MasiHble Paz6opHble
TpybonpoBogHas apmaTypa
LllapoBble 3anopHble KpaHbl CeTyatble GuabLTPLI O6paTHble KnanaHbl
CranbHble JlaTyHHble JlaTyHHble YyryHHble MydToBble | YyryHHble JlaTyHHble JlaTyHHbIE, uy-
Tmna JiP, MydTOBbIE MydTOBbIE dnaHueBble | U3 HepXa- dnaHueBble | C HAPY)KHON | FyHHble UAn 13 68-71
dnaHueBble 1 BetoLen pe3bboi HepKaBetoLwen
NnoA NpuBapKy cTanu CTanu Ans Mex-
¢dnaHueBom
YCTaHOBKM

" [1nA KOHTPONA TeMMepaTypbl ropavein Bofbl B cricteme BC. PekomeHayeTca ycTaHaBnMBaTb 6€3 3alUTHON rnb3bl.

2 ina MBC npu OTKPbITOM cMcTeme TensiocHabxeHus (cxema b-2-(B).
3 Mpueoabl AMV 33 1 AMV 633 MOryT NpYMeHATbCA ANA 3aLluUTbl OT MPOpPbIBa NEPErPeTOro TENIOHOCHUTENA 13 TENOBOW ceTn B cucTemy MBC

(cxembl B-2-B 1 B-2-(B) npn 06ecTounBaHMN CUCTEMbI PEFYVPOBaHNA.
4 TMpueog AMV 56 HageBaeTcs Ha KnanaHbl cepun VFG ¢ cnonb3oBaHNeM aganTepos.

5 [lna cxembl b-2-a.
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Puc. 44. Cxema B-2-a cucmemvt IBC co ckopocmmbim noooepesa-
menem u pezynamopom ECL Comfort 200 ¢ kapmouxoti P16

Hble YacCbl CYTOK 1 AHWN Heaenn no 3ajaBaemMmoim n0Tpe6|/|Te-
NieMm nporpaMmme 1 ynpasnAatb UMPKYJITALNOHHBIM HaCOCOM.

6) C eMKocmHbIM 8000N0002pesamesiem

B cxeme B-2-6 (puc. 45) perynupoBaHue 1 ynpaseHne Haco-
COM OCYLLeCTBNATCA TakK Xe, Kak 1 B cxeme b-2-a, HO Tonb-
KO TemnepaTtypa perynupyeTcs He B TpybonpoBofe ropsue
BOJIbl, @ BHYTPW EMKOCTHOIO BOJOMNOAOrpeBaTens (B BepxHel
ero yacTu).

8) Y3zen cmewerus 0514 NBC npu omkpsimoli cucmeme menJio-
CHAbXeHUA C NPOXOOHbLIM USIU MPexxo008b6iM KdnaHOM

3pecb perynatop ECL Comfort 200 ¢ kapToukoi P16 (puc. 46,
cxema b-2-, puc. 47, cxema b-2-(B) nogaepkmBaeT NOCTOAH-
Hyl0 TemnepaTypy ropayeit Bofbl B TOUKe YCTaHOBKM Temne-
paTypHOro gatymka S; nyTem cMelleHns TenoHoCcuTens, 3a-
6upaemoro ans MBC u3 nogatowero n o6paTHoro Tpybonpo-
BO/OB TEMJIOBOW CETU, C MOMOLLbIO NMPOXOAHOIO UM TPEXXO-
[OBOr0 CMecuUTenbHOro KnanaHa K, ¢ anektponpusogom M.
B 31Ol Cxeme Knemmbl perynatopa Ana NoakoyYeHnsa oTcyT-
CTBYIOLLEro AaTuMKa TemnepaTypbl 06paTHOro TensoHoCUTe-
na 'S, n Hacoca H, ocTatotca cBO6OHbIMY.

[na obecneyeHnn HafeXHOroO PerynvpoBaHna Temnepa-
Typbl ropsiyeit Bogbl BO BCEM JMarna3oHe N3MeHeHus ee pac-
XO[0B 1 UCKNIOUEHA aBTOKoIebaTenbHOro pexrma pekomeH-
ZyeTcsA Npu OTKPbITON cucTeMe TensoCHabXeHUn nepep Kna-
NMaHOM perynaTopa TemnepaTtypbl yCTaHaBANBaTb PEryasTop

Puc. 45. Cxema B-2-6 cucmemor IBC ¢ emkxocmHvim 60001000~
epesamenem u pezynamopom ECL Comfort 200 ¢ kapmouxoii P16

nepenapa fasneHui (cm. puc. 8). MNpr 3ToMm HacTpolika pery-
nATOpa nepep TPEXXOAOBbIM KiarnaHOM [JOJHa COCTaBATb
0,1-0,15 6ap.

3.3. Oronnenue u ropsruee BOJO-
cHaOxeHMe (KOMOVMHMPOBAaHHOE
yIIpaB/IeHNe HeCKOIbKUMU CHCTe-
MaMU OT OJJHOTO 3IEKTPOHHOTO pe-
TYIATOpPA TeMIIePaTyPhI

ECL Comfort 300)

B 3aBMCMMOCTY OT KonnyecTBa CUCTEM OTOMNEHUA U BUAA
cuctembl [BC perynsatop ECL Comfort 300 MoXeT npUMeHnATb-
CA C pas3fIMYHbIMU yNpaBnfoWUMK Kaptoukamu. OgHa cucre-
Ma oTtonneHua n cuctema N'BC co CKOPOCTHbIM BOJOMNOAOrpe-
BaTesIeM UK Y3/10M CMELLEHUA Npu OTKPbLITON cucteme Te-
NIOCHAGXEHUA yNpaBNAeTCsA PerynsTopom C kKapToukon C66,
cucTeMa otonneHus n cuctema MBC ¢ eMKocTHbIM BOoAoOMOAO-
rpeeatenem — ¢ Kaptoukorn C37, a ABe CMCTeMbl OTOMAEHUA
n cuctema BC ¢ eMKOCTHbIM BofonoforpesateneMm — C Kap-
Toukomn C67.

ECL 200/P16
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Puc. 46. Cxema B-2-6 y3na cmewsenus I'BC ¢ npoxoonoim knana-
HOM NpU OMKPLIMOLL Cucmeme MeniocHAbKeHUS
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Puc. 47. Cxema B-2-(8) y3na cmewsernusi IBC ¢ mpexxodosvim kna-
NnaHom npu OMKPuIMoL cucmeme mensioCHAOHeHUS

Danifi



Tabnuya 9. Ilepeuetiv npubopos u ycmpoticme 07 npumeHeHus: 6 cxemax B-1-a(a) u B-1-6(6)

Mo3uuuma .
OnuncaHve NpuGOPOB 1 YCTPONCTB C PEKOMEHZALMAMMU MO X NPUMEHEHI0 Crp.
no cxeme
ECL INeKTPOHHbIN LndpoBOI ABYXKaHaNbHbIN perynaTtop Temnepatypbl cepunt ECL Comfort 300 otcnexusaeT T, no rpaduky 58
ECL-a Ynpasnstouian kaptouka C66 58
KpenexHbiin komnnekT ana perynatopos cepun ECL Comfort
KnemmHan kopobka. KnemmHas KopobKa + Kpenex Ana ycTaHOBKM KpenexHblii KOMMAEKT (3aLyenkm +
ECL-6 [lnA HaCTEHHOro MOHTaXa perynaTtopa Ha DIN-pelike. 3aka3biBatoTca KIeMMHble KONofKM) Ana 58
perynaTtopa KaK ABe OTAeNbHble NO3UL UM B COOTBETCTBUN YCTaHOBKM perynatopa B Bbipese
C KOLJOBbIMW HOMepamu WMTa ynpasnieHus
S, [laTumk TemnepaTypbl HapyHOro Bozgyxa ESMT 58
[laTumk TemnepaTypbl BHyTpeHHero Bo3ayxa ESM-10.
S, — MpumeHAeTcA, Kak NPaBuUo, eCaIN CUCTEMA OTOMNIEHUA 58
06CNyXMBaeT 0fHO NomeLLeHne
Ss [laTumKu TemnepaTypbl TENNOHOCUTENA 1 FOPAYEN BOLbI
S
5: ESM-11, HaknagHow. Ana Tpy- ESMU, norpy»xHoit, | = 100 mm, MmegHbiiA. | ESMU, norpy»xHoi, | = 100 Mm, 13 HepikaBetoLLen 58
Se 6onposopa /], = 65 vm 1 MeHee | [na Tpy6onposoaa [l,= 65 Mm 1 6onee | ctann”. [ina Tpy6onposopa [l, = 65 mm 1 6onee
S;-a [Mnb3a 13 HepXKaBetoLelt CTanu AnA yCTaHOBKU MOTPYXHOro
S,a — MeAHOro AaTymKa TemnepaTypbl 58
Se-a
KnanaH perynupyowunia
CenenbHbIi NPOXOAHON (ABYXXOA0BO) CepenbHblit TpexxogoBoin?
K, VS2, natyH., cHapyx-  |VM2, natyH, c Hapyx- [VB2, uyryH., dnaHue-  |VMV, natyH. | VRG3, uyryH., | VF3, uyryH.,, |VFG33,
K, Hoii pesb6oir, [1, = Hoi pesb6oir, [1, = Bbit, [, = 15-50 mm C Hapy»- CHapyXHoW | dnaHLeBbIN, | YyryH., 59-61
15-25mm 15-50 mm HOW pe3b- | pe3bboi, n,= ¢dnaHuesbIN,
VF2, uyryH., dnaHue- VFS2, uyryHHbili, dnan- |VFG2, uyryHHbI, dnan- ?gigy = J11§ :5 0 15-150 Mm g‘g :1 2
BbilA, [],= 65-150 MM | ueBbii, I, = 65-100 MM | LieBbiiA, 1, = 65-250 MM MM —UMM —leo MM
¢ KomnnekT GbutrHros ansa coefriHeHrs pe3bboBbIX KanaHoB ¢ Tpy6onpoBogom
-a
K;—a C Hapy»KHOW pe3b6oiA (2 WT.) Mop npusapky (2 wr.) C Hapy»KHOW pe3b6oi (3 wT.) C BHYTpeHHen pe3bboii 59-61
anaVvs2 nvVmz anaVs2 nvVmz ana VMV (3 wt) pna VRG3
SneKTPONPVBOZA AN1A PErynnpyloLero KiarnaHa KOHTypa oTonneHuna
AMV 10(13)® |AMV 20(23)? |AMV 15 AMV 25 AMV 523 |AMV 55% gns AMV 85 ona [AMV 410 AMV 610
nnaVs2, VM2 | pnaVs2, nnaVRG3 | (25SD)? pna |anaVF2, VF2 nVF3, VF2nVF3, (413)® pna (413 pna
M, wVB2, A= |O=25mm, |nVF3, 0= |VRG3nVF3, VF31nVFS2, |0,=65-150mMm, = VFG2,,= |VFG2 [,= 62
15-20mm,  (VM2unVB2, [15-25mm |[,= n,= VFS2, 1,=65-100 [ 125-150 mm, |65-80 MM, | 100-250 mm,
VMV, [, = = 32-50 65-100mm (mm, cepum VFG, |VFS2, [l = VFG33,A,= |VFG33,[,=
15-40 mm 25-50 mm (15-50) mm )J,y=25—250 MM [65-100 Mm | 25-80 Mm 100-125 mm
DNeKTPOoNpuUBOA ANA perynupyoLlero KnanaHa Koutypa NBC
AMV 30(33)* AMYV 35 AMV 423 AMV 56° pna VF2 n AMV 86 AMV 633%
M, anaVs2, i = onaVRG3 n VF3, onaVF2,VF3 VF3, [, =65-150 mm, | anaVF2nVF3, anaVFG2, [, 62
15-25 mm, O,=15-50 mm nVFS2, i = VFS2, [, = n,=125-150 =65-250 Mm,
VM2 nVB2, ﬂy = 65-100 mm 65-100 mm, cepun mm, VFS2, ,IZI,y = VFG33, ﬂy =
15-50 mm VFG, ,El,y =25-250 mm | 65-100 mm 100-125 mm
MnacTrHyaTble TenN006MeHHUKI®
MasAHble Paz6opHble
TpybonpoBogHas apmaTypa
LLlapoBble 3anopHble KpaHbl CeTyatble GpUNbLTPLI O6paTtHble KnarnaHbl
CranbHble Tna | JlaTyHHble | JlaTyHHble | YyryHHble MydToBble YyryHHble JlaTyHHble | J1aTyHHble, YyryH- 6871
JiP, pnaHueBble | mydpToBble | MydTOBbIE | PnaHUeBble | U3 Hep)KaBe- | dnaHLUeBble | C HAPYXH. Hble NN 13 HepXa- )
1 nog, NpviBapKy loLLei cTanm pe3bbon BeloLLeit cTanm ana
MeXpnaHLeBON
YCTaHOBKM

Dacifi

[ina KoHTponAa TemnepaTypbl ropsaYeli Boabl B cucteme IBC. PekomeHayeTcs ycTaHaBnMBaTh 6€3 3alnTHON Mnb3bl.
Ina cxembl B-1-(6).
Mpusogbl AMV 13, AMV 23, AMV 255D, AMV 33, AMV 413, AMV 613 1 AMV 633 MoryT NnpumeHATbCA AN1A 3alMTbl OT MPOPbIBa NeperpeToro
TEeNJIOHOCUTENA U3 TEMJIOBO ceTy B cucTemy oTornsieHuna unm NBC (cxembl B-1-6 1 B-1-(6) npu ob6ecTounBaHnm cuctembl peryanpoBaHus.

B ckobku 3akntoueHbl [, knanaHoB VRG3 1 VF3 ans npusoga AMV 25SD.
Mpueogbl AMV 55 n AMyV 56 HapeBaloTCA Ha KnanaHbl cepum VFG ¢ ncnonb3oBaHvem agantepos.
Ina cxem B-1-a(a) u B-1-(6).
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Puc. 48. Cxema B-1-a ¢ 3a8UcUMbIM NpUcoedUHeHUeM CUCTNEMbl OMOoN-
JIEHUST 1 CKOPOCHbIM 80001n0002pesamernem 0 cuctmemvt TBC

1. ECL Comfort 300 c ynpaensatoweli kapmouykoli C66

ECL Comfort 300 ¢ kapTtoukoin C66 crnocobeH ynpaensaTb OAHO-
BPeMeHHO cncTemom otonneHuns n cuctemont IBC. Mpwu 3Tom BHe
3aBUCUMOCTY OT B/ Aia CUCTEMbI TEMIOCHABXeHNA (OTKPbITas Un
3aKpbiTasi) cMCTEMA OTOMJIEHNSA MOXET NPUCOVHATLCA K Te-
NI0OBOW CETU KaK MO 3aBNCUMOM, TaK 1 MO HE3aBMCUMOWN Cxeme.
a) 3akpeimas cxema cucmemel mensioCHabxeHUsA

6) Omkpeimas cxema cucmemsl mensioCHabXeHUs
OtonuTtenbHbIl KaHan perynatopa ECL Comfort 300 c kapTou-
kon C66 B cxemax B-1-a(a) n B-1-6(6) (pwnc. 48-51) paboTaer,
KaK onmcaHo Ha cTp. 31-36, a kaHan [BC paboTaeT, Kak peryns-
Top ECL Comfort 200 ¢ kapToukoii P16.

2. ECL Comfort 300 c ynpasnstoujeli kapmoykoli C37
ECL Comfort 300 ¢ ynpasnstoLen kaptoukorn C37 npefHasHa-
YeH ANA ynpasfieHNa CUCTEMOI OTOMNIEHUA, HE3aBUCMO NpU-

Puc. 49. Cxema B-1-(a) ¢ He3a8UCUMBIM NPUCOCOUHEHUEM CUCHIEMDbL
0MoNIeHUsT U CKOPOCHIHbIM 800010002pesarmenem 07 cucmemvl 'BC

coeVIHEHHOW K TenyioBon cetu, n cuctemon BC ¢ emKocT-
HbIM BogonogorpesatefnieM U LUPKYNALNOHHbIM KOHTYPOM
(cxema B-2-3, puc. 52). Takaa cxema pekomeHayeTcs, Kak rnpa-
BWJIO, ANA 3AaHNI NHANBUAYANbHOW 3aCTPONKMN.

B cxeme oTonuTenbHbIN KaHan GYHKLMOHMPYET Kak aHa-
NOTNYHbBIV KaHan perynatopa c kaptoukon C66, nogaepxusas
TemnepaTtypy B MecTe yCTaHOBKM AaTyvka S; mo Temneparyp-
HOMY rpaduKy NPonopLUMOHaNbHO TeMMNepaType Hapy»KHOro
Bo3ayxa (patumk S,;), ynpasnasa knanaHom K; ¢ npusogom M,.
Mpwv fononHWTeNbHOW YCTaHOBKe AaTumka S, npnbop Koppek-
TUPYeT TemnepaTtypy TEMIOHOCUTENA B CUCTEME OTOMMIEHWA MO
TemnepaTtype Bo3ayxa B MOMELLEHNN, a NPU YCTaHOBKe JaTuu-
Ka S, TakXe no Temnepatype B o6paTtHom Tpyb6onposoze B Co-
OTBETCTBUM C TemnepaTypHbiM rpapukom. B cucteme MBC pe-
rynaTop no AaTunky S, OTKPbIBAeT ABYXMO3MLIMOHHbIN KnanaH
Ks/M, pna 3apagkyn Bogonogorpesatens, KOTopblvi NOAKI0Ya-
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Puc. 50. Cxema B-1-6 ¢ 3asucumvim npucoeduHeHuem cucmemoi
omonnenus u éapuanmom cucmemvt I'BC ¢ npoxoOHvim pezynu-
DpyrOUwUM Kananom
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Puc. 51. Cxema B-1-(6) c He3asucumvim npucoeouHeHuem CUcemol
omonnenus u sapuanmom cucmemvt I BC ¢ mpexxo0o8vim pezynu-
PYIOUUM KIANAHOM
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Tabnuya 10. Iepeuerv npubopos u ycmpoticme 074 npumeHeHus 6 cxemax B-2-a

MNosuuma .
OnucaHne NprbopoB 1 YCTPOICTB C PEKOMEHAALIMAMMN MO UX NMPUMEHEHUIO Crp.
no cxeme
ECL INeKTPOHHbIV LndpoBOIi ABYXKaHaNbHbIN perynaTtop Temnepatypbl cepun ECL Comfort 300 otcnexuaeT T, no rpadpuky 58
ECL-a Ynpasnstouwan kaptouka C37 58
KpenexHblii KomnnekT gna perynatopos cepun ECL Comfort
KnemmHas Kopobka. KnemmHasn KopobKa + Kpenex ans KpenexHblii KOMMNEKT (3aLyenKkm +
ECL-6 | £nA HAaCTEHHOro MOHTaXa perynATopa | yCcTaHOBKM perynsatopa Ha DIN-pelike. | KneMMHble KONOAKW) A YCTaHOBKM 58
3aKa3blBaloTcA Kak [iBe OTAe/bHble perynaTopa B Bblpe3se wmTa
no3nLMm Co CBOVMM KOLLOBbIMMN ynpasfieHus
HoMepamm
S, [laTumk TemnepaTypbl HapyHOro Bosgyxa ESMT 58
[laTumk TemnepaTypbl BHyTpeHHero Bo3gyxa ESM-10.
S — MNpumeHsAeTcA, Kak NPaBUo, eCaIN CUCTEMa OTOMJIEHNA 58
2 o6cnyxmBaeT OAHO NoMeLleHne
S, [laTumKu TemnepaTypbl TENNOHOCUTENA Y FOpPAYEl BOAbI
S4 ESM-11, HaknagHow. ESMU, norpy»Hoit, | = 100 MM, MeaHbiIiA. 58
Ss Ana Tpy6onposopa [l,= 65 MM 1 MeHee [lna emKocTHOro BoAonoforpesaTena uny Tpybonposoaa
Se [,= 65 mm 1 6onee
S;-a [unb3a 13 HepKaBetoLen CTany AnA YyCTaHOBKMN
S;a o MOrpy»kHOro MEAHOIO flaTunKa TeMnepaTypbl 58
Ss-a
Se-a
KnanaH perynupyowwnii ceienbHbI NPOXOAHOW (ABYXXO[0BOW)
K, VS2, naTyHHbIN,C HapyXHOW pe3bboir, VM2, naTyHHbIN, C HapyHoW pe3bboit, | VB2, UuyryHHbIi, dnaHueBbIi, 59
A,=15-25mm 0,=15-50 mm 0,=15-50 mm
KomnnekT dbutrHros ana coepriHeHrs pe3bboBbIX KanaHoB ¢ Tpy6onpoBogom
Ki-a C Hapy»HoW pe3b6oii (2 wT.) Moa npusapky (2 wr.) 59
anaVs2 nVmM2 onaVs2 nVm2
OneKTPONPVBOA ANA PErynnpytoLiero KnanaHa
M: | AMV10 anaVs2, VM2 1 VB2, AMV20 62
A,=15-20 mm A, =25mm, VM2 nVB2 [l = 25-50 mm
KM KnanaH npoxoaHoW, ABYXMO3ULIMOHHBIN (BKN./BbIKIL.), NaTyHHbIN, Tna AMZ 112 ¢ aneKTponprBofoMm, 61
¥ C BHYTpeHHei1 pe3b6oit, [l, = 15-25 Mm
MnacTnHyaTble Tenn00O6MeHHNKM
MNasHble Paz6opHble
TpybonposopaHas apmaTtypa
LllapoBbie 3anopHble KpaHbl CetuaTble GUNBLTPBLI O6paTHble KnanaHbl
CranbHble JlaTyHHblE JlaTyHHble YyryHHble MydToBble | YyryHHble JlaTyHHble NaTtyHHbIE, uy-
Tuna JiP, mydTOBble | MydTOBble | dnaHLUeBble | K3 HepXa- ¢dnaHueBble | C HAPY)KHON | FyHHble UAn 13 68-71
¢dnaHuesble n BetoLen pe3bboit Hep»KaBeloLLeit
nop NpriBapKy cTanu CTanu Ayis Mex-
dnaHueBom
YCTaHOBKM
M PexoMmeHmanmy mo aBTOMaTU3anmn Y3710B MPUCOENMHEHNS CUCTEM OTOIIIEHNSA, BEHTU/IALUNA U I'BC | 42
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Puc. 52. Cxema B-2-a ¢ He3a8UCUMBIM NPUCOCOUHEHUEM CUCTNEMDL
OMONTIEHUS U eMKOCHIHbIM 8000n0002pesamenem 0ns cucmemvt [ BC

eTcs K Tem e Knemmam ECL Comfort 300, uto 1 Hacoc H,, a no
[aTUMKy S; OTKOYaEeT 3apAaKY.

3. ECL Comfort 300 c ynpaenstoweli kapmoykoli C67
Perynatop ECL Comfort 300 ¢ kaptoukoin C67 no3sonset
ynpaBnATb ABYMA CUCTEMAaMKM OTOMJIEHVA U NOAAEPKNBATb Ha
3afjlaHHOM ypOBHe TemnepaTtypy ropayen BOAbl B eMKOCTHOM
Bogonogorpesatene cuctembl IBC. [laHHaA cxema, Kak 1 cxema
¢ kKapToukon C37, pekomeHAyeTcA nNpexae BCero anda npume-
HeHMA B CMCTEMAX 34aHNIN MHANBUAYANIbHOW 3aCTPOMKN.

Mo cxeme B-3-a (puc. 53) perynatop ECL Comfort 300
cynpasnawowen kaptoukon C67 nopaepxnsaeT no temnepa-
TYPHOMY rpaduKy, B 3aBUCUMOCTN OT TemnepaTypbl HapyX-
HOro Bo3gyxa (AaTuunkK S;), TemnepaTtypy TennoHocuTena ana
cucTeMbl oTorieHua |, usmepaemyto gatumkom S,, ynpasnas
KnanaHom K, c anektponpueogom M, Ha Bofonogorpesatene
B KOHTYpe rpetowlero TensioHocuTena. lna cnctemol otonne-
HuA |l perynatop KoppeKkTupyeT TemnepaTtypy TenioHoCuTe-
nAa s, ynpasnaa npoxoAHbiM KnanaHom K, ¢ npusogom M,. Mo
TemnepaTtype B obpaTHOM Tpy6onposoge (AaTumk S;) npouns-
BOAUTCA OrpaHMyeHre TeMnepaTypbl TEMIOHOCUTENA ANA CU-
cTembl oToneHuA |, usmepaemon gatumkom S,. B koHType BC
Nno KoMaHze flaTurka Sy perynatop oTKpPbIBaeT NMO3MLNOHHbIN
knanaH Ky/M; ons 3apAagky eMKOCTHOro BOAOMOAOrpeBaTtens,
a no KomaHge (S;) — oTKoYaeT 3apAAKY.
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Puc. 53. Cxema B-3-a ynpaenenusi mpems cucrmemamu: 08yms
He3a6UCUMO-NPUCOCOUHEHHDIMU CUCIEMAMU OMONIEHUS U CUC-
memoii IBC ¢ emxocmmuuim 6000nodozpesamenem

3.4. TemmnocHaOxKeHMe
BEHTWIALMOHHBIX YCTAHOBOK

CxeMbl aBTOMaTU3aLmm1 y3/0B NPUCOeANHEHNA CUCTEM BeH-
TUAALMN NPU HEeOOXOAMMOCTM CHUXEHUA NapamMeTpoB Te-
NIOHOCUTENA 1 PEryNMPOBaHMA UX NO TemnepaType HapyX-
HOro BO34yxa U NprMeHsiemMble B HUX NPUOOPbI aHaNOrMYHbI
cxemMam aBTOMaTM3auumn CUCTEM OTOMIEHUA C INEKTPOHHbI-
MK perynatopamu Temnepatypbl. Hanpumep, perynatop ECL
Comfort 300 ¢ ynpaBnswoLwwein KapToukonn C62 MoXeT 6bITb
NCMNOMIb30BaH A1 OQHOBPEMEHHOIO perynnpoBaHna Temne-
paTypbl TeMIOHOCKTENA B OTOMUTENIbHOM KOHTYpe (KOHTYp |)
N y3ne NPUroToBAeHUA TENNOHOCUTENA ANA BEHTUNALNOH-
HbIX YCTaHOBOK (KOHTYp Il).

B cnyvae nopaepaHMA NOCTOAHHbIX NapameTpoB Temnso-
HoCUTENA, HanpuMmep, ANA 30HaNbHbIX BO3[yXOHarpesaTe-
Nnen cncTeM KOHAMLMOHUPOBAHNA BO3AyXa CXeMbl aBTOMaTK-
3auMuM 3TUX Y3N0B MAEHTUYHbI CXeMaM aBTOMaTM3aLmMm Y3108
IBC (Hanpumep, cxeMa ¢ ucnosb3oBaHvem ECL Comfort 200 n
KapTouku P16).



Tabnuya 11. Ilepeuerv npubopos u ycmpoticme 074 npumeHeHus 6 cxemax B-3-a

MNosuuma .
OnvicaHne NpUGOPOB 1 YCTPOCTB C PEKOMEHZALMAMU MO VX MPUMEHEHMI0 Crp.
no cxeme
ECL ONeKTPOHHbIN LdPOBOIA ABYXKaHaNbHbIN perynatop Temnepatypbl cepun ECL Comfort 300 otcnexuaeTt T, no rpapurky 58
ECL-a Ynpansaiowas kapTouka C67 58
KpenexHblii komnnekT gna perynatopos cepun ECL Comfort
KnemmHas kopobka. KnemmHas kopobKa + Kpenex ans KpenexHbln KOMNIeKT (3awenku +
ECL6 [lnA HaCcTEHHOro MOHTaXa perynaTopa | yctaHoBKU perynatopa Ha DIN-pelike. | KNneMMHble KONOAKM) ANA YCTaHOBKMN sg
3aKa3blBaloTCA Kak ABe OTAeNbHble perynaTtopa B Bblpese WwuTa
no3munn B COOTBETCTBUM C KOAOBbIMU | yrpaBneHus
HoMepamu
S, [laTumK TemnepaTypbl HapyHOro Bo3ayxa ESMT 58
S, [laTuvKn TemnepaTypbl TENJOHOCUTENA U FOpAYeli BOAbI
23 ESM-11, HaknagHow. ESMU, norpy»xHoi, | = 100 MM, MeHbII. 58
S4 Ana Tpy6onposoaa [l,= 65 Mm 1 [ins emkocTHOro BOgonoaorpesatens unv Tpybonposoaa [l, = 65 mm 1 6onee
55 MeHee
6
S,-a [unb3a 13 HeprkaBetoLen CTanu AnA YyCTaHOBKM NOrPYKHOro MeAHOro Aatymka
S;-a Temnepartypbl
S,ra — 58
Ss-a
Se-a
KnanaH perynupytowun
K, CepienbHbll NPOXOLHON (ABYXXOA0BOI) 59
1
K VS2, naTyHHbIN, C HapyXHoW pe3bboir, | VM2, naTyHHbI, C Hapy»KHOW pe3b6oi, VB2, uyryHHbIiA, GnaHueBbIl,
A,=15-25mm ,=15-50 mm [,=15-50 mm
« KomnnekT pUTUHIOB Ana coefuHeHVs pe3b6oBbIX KNanaHoB ¢ TPy6onpoBoAoM
-a
K;-a” C Hapy»KHO pe3b6oi (2 LWT.) Mop npmBapky (2 WwT.) 59
onaVs2 nvMz onaVs2 nvMz
DneKTPONPUBOA ANA perynupyoLlero KnanaHa
M
M;n AMV10 anaVS2, VM2 u VB2, AMV20 gna Vs2 [l, = 25 mm, VM2 1 VB2, 62
,=15-20 mm A, =25-50 mm
K/M KnanaH npoxofHom ABYXNO3MLMOHHDBIN (BKM./BbIKM.) NaTYHHbIA, TUNa AMZ 112 ¢ 2neKTponpuBoAoM, 61
¥ v BHYTpeHHei pe3bboir, 1, = 15-25 mm
MnacTrHyaTble TeNI006MEeHHUKN
MasHble
TpybonposogHas apmaTypa
LLlapoBble 3anopHble KpaHbl CeTyatble GUNbTPBLI O6paTHble KnanaHbl
CranbHble JlaTyHHble JlaTyHHble YyryHHble My¢TtoBble | YyryHHble JlaTyHHble JlaTyHHble, uy-
Tmna JiP, mydTOBbIE MydTOBbBIE dnaHueBble | 13 HepXa- dnaHueBble | CHapyXXHOW | FyHHble Unn 13 68-71
¢dnaHueBble 1 BetoLen pe3bboi HepX<aBetoLLein
noA npuBapky cTanu CTanu ans Mex-
¢dnaHueBomn
YCTaHOBKM
M PexoMmeHganmm mo aBToMaTU3anmn Y3710B MPUCOENVHEHNS CUCTEM OTOTIIEHNSA, BEHTU/IALUA U I'BC | 44



4. Bo3MOXXHOCTH AUCIIETIYCPpU3 AT NN TCIZIOBbIX

IIYHKTOB

SneKTpoHHble ycTpoicTBa dpupmbl Danfoss, koTopbiMu
OCHALLAKTCA TEMOBbIE MYHKTbI (KOHTPONIEPDI, BbIYNCAUTENN
TennoCYeTYMKOB, CUCTEMbI MHAMBUAYaNbHOrO yyeTa), UMetoT
UHTepdenchbl 1 AOMONIHUTENbHbIE MPOrpaMMHbIe 1 annapar-
Hble cpeAcTBa ANA ANCTAaHLMOHHOIO AOCTYMa Mo CETAM CBA3M
CO CTOPOHbI fucneTyepckoro obopynosaHua. Mpu ancnetye-
pu3aLnmn TeNIOBbIX MYHKTOB, B KOTOPbIX MPYMEHAIOTCA Cpea-
cTBa aBTOMaTtu3aumm Danfoss, MOryT ncnonb3oBaTbca npo-
rpammHoe obecrneyeHune 1 annapaTypa BEPXHEro ypoBHA OT
NPOU3BOJILHOrO NpousBoAMTeNa 6narogapa MakcMasibHOMY
MCMOMb30BaHMIO OTKPbITbIX CTaHAAPTOB.

Takke nmeeTcsa pAf HapaboOTaHHbIX PelweHUn No Kom-
NoHOBKe WKada ynpaBfieHNA TeNNOBbIM NMYHKTOM, KOTOpPbIN
BKJ/IOYAET CUJIOBYIO YacTb 1 MeeT eAuHbIN nHTepdeic n ce-
TeBOW aApec NOAKIIIOUYEHMA K JIOKaJIbHOW CETU U MHTEPHETE.

Huxe paeTca KpaTkoe onuvcaHve COOTBETCTBYIOLNX KOM-
NMOHEHTOB. [leTann MOXHO HalTV B KaTasiore «9neKTPOHHble
perynatopbl 1 aneKTpuyeckre cpeacTBa ynpasieHuUa»,
000 «daHdocc», Mocksa, 2009, a TakKe B PyKOBOACTBaX Mo
npoayKTam.

KomnoHeHTbI Ana ancneTyepmusauuy KOHTpoNiepoB
ECL Comfort

B koHTponnepax ECL Comfort 300 n 301 umeeTca BCTPOEH-
HbIl TPEXNPOBOAHDIN NHTepdeic RS232, noaaepKuBatoLwmia
dupmeHHbI npoTokon Danfoss 1 peanusytowmin onepaunm
3anncu 1 YTeHMA AaHHbIX KOHTposiepa. DTOT UHTepderic Bbl-
BeJlEH Ha JIMLeBYI0 NaHeNb Npubopa B BUAE LECTUKOHTAKTHOW
po3eTkn RJ12 1 3aKpbIT CHMMAIOLLENCA KPbILWKO.

Cxema Kabens ania NofKUYeHrs K SToMy MHTepdeincy npuso-

LON-monyb B/B
YHUDULIMPOBAHHBIX CUTHAIOB
OT CTOPOHHETO TOCTABLIMKA

018 0

JUCIETYEPCKUI
- e IIYHKT
LON-monyms (ot cTopoHHero
ECAS82 NOCTABIINKA)
Burast mapa

1. LON OPC-cepsep

2. SCADA-cucrema

3. T1O koHbUTYpUpOBaHUs
ceTH (pa3oBoe MPUMEHEHNe
¥ CEpBIC)

4. Inata uaTepdeiica LON

ECL 2001
3007301

Jlpyrue cucTeMbl
¢ LON-unTepdeiicom

Puc. 54. Cmpyxmypa cucmemvl Oucnemuepusanyuu Ha 6ase
cmanoapma LON
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AVTCA B BbllUeHa3BaHHOM KaTanore. Kpome 3TOro, KOHTpose-
pbl ECL Comfort 200, 300 1 301 MOryT YKOMMIEKTOBbBIBATHCA
[ONONTHNTENbHBIMU MOAYNAMMN CBA3W, KOTOPble yCTaHaBIU-
BalOTCA Ha pa3beMe MyiaTbl KOHTPONNEPA, HE BbIXOAA 3a ero
rabapuTbl. T MOAYNM NO3BOJIAT PACLUMPUTL KOMMYHUKaLM-
OHHble BO3MOXHOCTN KOHTPOJIEPOB.

Modyne uHmepdpetica RS232 muna ECA81

3T10T MoAynb GYHKUMOHaNbHO peanusyeT nHtepdeinc RS232,
KOTOPbIV MO NPOTOKOJY MOJIHOCTbIO UAEHTUYEH NHTepdeir-
cy nuueBon naHenu. icnonbsyetca ana koHTponnepa ECL
Comfort 200 B cnyuae, ecnu TpebyeTca BbINOMHNUTL NMOAKIIOYE-
HVe C 3afiHeli CTOPOHbI KOHTPOJNepPa NoJ BUHTOBbIE K/TEMMbl.

Mooyne apxusayuu 0aHHbIX u uHMepdghelica RS232

Mogaynb MeeT BCTPOEHHYIO SHEPIrOHE3aBNCUMYIO NaMATb,
MO3BONAOLYIO XPaHUTb 60NbLION 06beM AaHHbIX. [Py KOH-
¢durypauu 3agatoTca napameTpbl KOHTPOJIEPA U NEPUOABI UX
onpoca, nognexatyme peructpayum. Takum obpasom, nmeercs
BO3MOXKHOCTb COXPaHATb UCTOPUIO U3MEHEHWSA BbIOPaHHbIX
napameTpoB. Kpome 3Toro, Moysib UMEEeT TPEXMPOBOAHbIN
nHtepdenic RS232 n GyHKUMIO MHMLMANM3aLmm BHELHEro Mo-
ema. ITo obecneumnBaeT yaaneHHbIN JOCTYN K KOHTponepy
Mo MPOBOAHBIM UM COTOBbIM TeNepOHHbIM KaHanaM.

Mooyne unmepdgpetica LON muna ECA82

3TOT MoAy/b 0becneurBaeT NnofKtyYeHne KoHTponnepos ECL
Comfort 200, 300 1 301 k aByxnposoaHou cet LON FTT-10A.
Yepes Hero MoXHO MpPomn3BOAMTb OMNepaLn YTEHUA U 3anncu
AaHHbIX. [laHHbIV HTepdenc NoafepKMBaET WNHHYIO apXu-
TEKTYpY CEermeHTa ceTu C A/IMHON WinHblI Ao 2700 M 1 ceTb Npo-
13BOJSIbHON KOHOUrypaumu ¢ obLein AnMMHON WirHbl fo 500 m.
OpHOBpeMeHHO Ha OfIIH CErMEHT CETU Yepe3 OTBETBIIEHNA MOX-
HO MOAK/IOUNTb GONbLLOE KONMYECTBO NPUOBOPOB PasfIMyHOro
Ha3HauyeHVA OT pa3Hbix NpomnsBoguTenein. KoHourypuposaHue
1 nopaepKa ceTy TpebyeT JOPOroCTOALMX U CITIOXKHbIX B NPU-
MeHeHMM MPOrPaMMHbIX 1 anmnapaTHbIX KOMMOHEHTOB, B CBA3M
C YeMm co3faHve Takol CeTU Ha 0ObeKTe JOSIKHO NMHULIMNPO-
BaTbCA KBaNMPVLMPOBAHHbIM CYCTEMHBIM VHTErPaTOPOM.

Modyne uHmepdeliica RS485 c npomokosnom Modbus-RTU
Mopaynb faeT BO3MOXHOCTb NofKoyaTb KoHTponnepbl ECL
Comfort 200 1 300 K ABYXMPOBOAHON LWNHE AN 06MeHa faH-
HbiMK no npoTokony Modbus-RTU. Yncno KoHTponnepos
B OfHOM cermeHTe goxogut Ao 32. CeTb MOXeT UMETb TOJIbKO
NINHENHYI0 KOHPUIypaLmnio ¢ HOMUHaNbHOW ASIMHON CermeHTa
o 1,2 kM. HasHaueHVe ceTeBOro agpeca KOHTposniepa npowms-
BOAWTCA C MOMOLLbIO CMeunanbHOro NPorpaMmMmHOro NHCTPY-
MeHTa. HoMrHanbHble ckopocT obmeHa — 19,2 1 38,4 kK6uT/c.
[lnAa uTeHWA 1 3aNnCK AaHHbIX NCMONb3YIOTCA CTaHAAPTHbIE KO-
MaHgabl Mod-bus 3,4 1 6.

Danifi



IIpeoGpa3soBarens
RS485/ 232

SCADA-cucTema,
NOJKII0YaeMast
K OPC-cepsepy Mod-bus
¢upmbr Danfoss

ELC Comfort

Puc. 55. Cucmema SCADA, nookniwouennas k OPC-cepsepy Mod-bus, unu cmanoapmuuiii kanan Mod-bus SCADA-cucmemut

AIT

Cets TCP/IP
I JIoMa, paiioH, ropoaa

. J : i

Jpyrne TIT Ethernet Ethernet

«IITA-komdopT»

Kommynukaumonnpii (£ > TEIUIOBOIr0 IMyHKTa
cepsep ¢ [10
COM3 COM2
COM1
CIIT 943
| |
ELC Comfort — S q S Q © Q
I T 0000
| Pentitt
Y3en yuera Temna IToroanblii KOMIEeHcATOP Mony/m BBOAA—BBIBOAA

Puc. 56. Cmpyxmypa cucmemvt ouchemuepusavuu no cemsam TCP/IP
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OPC-cepeep 0ns ECL Comfort

MporpammHoe cpelcTBo, NpefHa3HayeHHoe Ans oOMeHa faH-
HbIMU C KoHTposnepamu ECL Comfort no ¢usmyeckrum noptam
RS232 npu npamom coefiHeHumn n BupTyanbHbiM COM-nop-
Tam yepes cet TCP/IP.

MponyKT cOOTBETCTBYET COBPEMEHHBIM NMPOMbILIEHHBIM
CcTaHfJapTaM U CNY>KUT ANA CBA3W YAANEHHbIX KOHTponne-
pos ¢ MO APM pucnetuepckoro nyHkTa. Kommepueckas
Bepcus noaaepXmnBaeTt Jo 252 coefHeHN (BO3MOXKHOCTY
onepayuoHHo cuctembl Windows) ¢ KoHTponnepamu, 3a-
rPY>XeHHbIMW Pa3NMYHbIMK NPUKNagHbIMKU KapTamu P, C n L.
[leMoHCTpaUroHHanA Bepcus paccumTaHa Ha 15 3anyckoB npo-
[OOSKMTENBbHOCTBIO MO 1 vacy.

Auncnetyepusayuna Tennosbluncnurenen CTM-943.1
Tennocyetymka «Jlormka 9943-Y4» n Sonometer 2000

TennoBbluncnuTenn tennocyetTymnka «Jlormka 9943-Y4», no-
ctaBnsaemble OO0 «[laHdpocc», MetoT nociefoBaTeNbHbIN WH-
Tepdeiic RS232, yepes KOTOPbIA MOFYT CUMTLIBATLCA TeKyLUMe
N apXMBHble AaHHble. IMeeTcA BO3MOXHOCTb ANCTaHLNOHHO-
ro 4OCTyna yepes MOAEM WM BUPTYaslbHble NMOpTbl MO CeTU
TCP/IP. UHTepdeiic TennoBbluNCINTENA YETbIPEXMPOBOAHbIN
1 nmeeT cnyxebHblii curHan CTS, Ha KOTOpbI AOMKHa NoAaa-
BaTbCA Nlornyeckas eamHmua (+7—12 B) co CTOPOHbI BHeLLHe-
ro obopygosaHus. (Mpu nogknouyeHnn cnefyet pykoBogCTBO-
BaTbCA KCMyaTaLMOHHON JOKYMeHTauel Ha BbIYUCINTEb.)
[na cumTbiBaHUA JaHHbIX, KaK Yyepe3 MoJeM, Tak 1 yepes dpu-
3nyeckni nnu suptyanbHbii COM-nopT, ncnonb3yeTtca npo-
rpamma «ponor», noaaepxuBatoLLasn TeneGoHHy KHUTY, ap-
XVB HaCTPOEK 1 COXPaHEHME CYMTAHHbIX AaHHbIX B Pa3fiMyHbIX
dopmarax.

Auncnetyepusauyma no ceram TCP/IP

Hanbonee nepcnekTVBHOW Cpefoi nepeayun JaHHbIX Ans
AMcneTyepusaLm ycTaHOBOK PalioHHOrO TennoCHabXeHus
MOTyT cymTaTbCA KoMmnbiloTepHble cetn TCP/IP. 3Tn ceTn Hawm-
605ee AOCTYMNHbI B TOPOLACKNX YCIOBUAX, KaK NPaBUo, UMeT
NoaAepKKY MeCTHbIX MPOBaAepPOB, XOPOLIO N3YyYeHbl, MHO-
ropyHKLMOHasbHbI, TEFKO VHTErPUPYIOTCSA B MHTEPHETE, CTa-
HOBATCA CTAaHAAPTHLIM KOMMOHEHTOM >KWJIOTO UMW OPUCHO-
ro 34aHus, Mo NPOTAKEHHOCTM JIEFKO 3aKpbIBaloT MacLTabbl
6onblioro ropopa, 6ypHoO pa3BUBalOTCA, NErKO OCBaMBaOTCA
nepCcoHasnom.
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Puc. 57. lllkag ynpasnenus mennosoim nyHKmom

ba3oBbIM 31eMEHTOM peLLeHNA CNYKUT KKOMMYHMKaLMOH-
HbIVl cepBep», peanusyowmin TexHonoruo «COM vepes TCP/
IP». CyTb ee cocTouT B TOM, YTO dpursnyeckne noptbl RS232 n
485 koHTponnepa ECL, mogyneii BBoAa-BbiBoga yHUOULMPO-
BaHHbIX CUTHANIOB, TEMOCYETUMKOB, Pa3MeLLeHHbIX B TEMJIO-
BOM MYHKTe, oToOO6parkatoTca B BuAe «BMpTyanbHbix» COM-
NnopToB B KOMMbloTepe aAncnetyepa. Taknm obpasom, nepe-
YrCrIeHHbIe YCTPOMCTBA CTAaHOBATCA AOCTYMHBIMU CO CTOPOHbI
MO noppepKn cooTBeTCTBYOLLEro obopynoBaHMA Ha pabo-
Yyem MecTe ancnetyepa. OrpaHnyeHnem ABNAETCA MaKCUMarb-
Ho gonyctumoe uncno COM-nopToB, NogaeprBaembix one-
paumoHHon cnctemoin Windows, — o 255 Ha 04HOM KOMMbio-
Tepe. PelweHne Takxe gonyckaeT pacluMpeHrie Yyncaa n Tu-
MOB KaHasioB BBOJa-BbIBOAA 11 BbINMOIHEHME TOTNYECKUX QYHK-
unii (HanprmMep, ynpasieHre CIOXHbIMU CXeMamy NOAMUTKMN)
3a cyeT NoAKM0YEHMA AOMONTHUTENbHBIX MOAYE CTOPOHHUX
npoussoanTenen.

Likadbl ynpaBneHus

Bce o6opynoBaHue 3n1eKTPOaBTOMATUKM, BKIKOHYAs KOHTPOS-
Nepbl N CUNOBbIE KOMIMOHEHTbI, MOHTVPYETCA B €4UHOM LUKady.
ViMeeTcA BO3MOXXHOCTb CEPUINHOTO M3rOTOBNEHWA TaKMX LKa-
OB no 3aKasy B COOTBETCTBUYM C ONPOCHbBIM IMCTOM. B wikadax
peanusyeTcs BeCb Habop GYHKLMIA PyYHOrO 1 aBTOMATUYECKO-
ro ynpasneHvis TENNOBbIM MyHKTOM 1 NOAKIoUYeHNe K Lndpo-
BOW CETU CUCTEMBI AVCNIETYEPU3ALINN.



5. Ilon6op KnamaHoOB peTyIUPYIOUIUX YCTPOVICTB

MpvHUMN nof6opa KnanaHoB — OOWMI ANA BCEX NCMONHN-
TesIbHbIX MeXaHN3MOB PErympyoLwWmx YyCTPONCTB (perynarto-
poB TemnepaTypbl U [aBNeHNA NPAMOro AeCTBUA, perynu-
pyloLWmX KnanaHoB ¢ anekTponpusogamn). OH Takxe MOXeT
MCnonb30BaTbCA NpK Bbibope 6anaHCPOBOYHON, MOAMMUTOY-
HOW (CONEHOMAHBIX KNanaHoB) U APYron Tpy6onpoBogHON
apmartypbl.

Perynupyiowmni knanaH fosxeH NponycTuTb B 6eckaBu-
TaLUMOHHOM U 6eCLIYMHOM peXnme pacyeTHOe KOJIMYecTBO
TENnJIoOHOCUTeNA Yepes TenoNCNoNb3yoLy CucTemy npu
3aflaHHbIX NapameTpax TennoHocuTensa, obecrneymns Tpebye-
MOe KauecTBO 1 TOYHOCTb perynnpoBaHua (B COBOKYMHOCTU
C UCMOMHUTENbHBIMWU YCTPONCTBAMU W PETYNNPYIOLWUMN
npubopamm).

5.1. IIponyckHasa cnocoOHOCTD

B ocHOoBe noab6opa perynupylowero KnamnaHa nexuT ero
YCNIOBHasA NPOMyCcKHas cnocobHocTb K, KOTopas cooTBeTCTBY-
eT pacxopy G (m*/u) xonopHoi Bogbl (T = 20°C), npoxoasLlei
yepes MOJSIHOCTbIO OTKPBITBIV KNanaH npu nepenage AaBneHuin
Ha Hem AP, , = 1 6ap (puc. 58).

K,,— KOHCTPYKTVBHas XapaKTepncT1Ka KnanaHa.

Mpu BbiGOpe KnanaHa ero K, JomkHa 6bITb paBHa unu
65113Ka 3HaueHo Tpebyemo NpomnycKHoN cnocobHocTu KJP:

KVS 2 KJp'

Tpebyeman nponyckHas cnocobHOCTb onpepenseTca
B 3aBMCMMOCTY OT PacYeTHOrO Pacxofa TeMNSIOHOCUTENA Yepes
KnanaH 1 oT ¢pakTUYeCcKoro nepenaja AaBfeHUin Ha Hem no
dopmyne:

KPP =1,2G,/ (AP,,)°*, M3/y, (2)

Py =1 6ap

Q

t =1 yac

O

Puc. 58. Onpedenenue nponyckHoti cnocoOHOCMU KIANAHA
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KVS’ Mz/'“I

P, = 0 Gap

roe 1,2 — koadpodurumeHT 3anaca;
G, — pacyeTHbIll Pacxof TEMIOHOCUTENA Yepe3 KnanaH,
Mm3/y;
AP, — 3apaHHbI Nepenag faBfeHni Ha KnanaHe, 6ap.
Tpebyemas nponyckHasa cnocobHocTb K, MoxeT 6bITb
Takxe onpepesieHa no Homorpamme (MpunoxeHne 2) npu
G=1,2G,.

5.2. PacyeTHbl1i1 pacxop,
TEIUIOHOCUTEILA

Cucmembl omonsieHUsA U 6eHMUAAYUU

Mpw onpegeneHnn Tpebyemoii NPONYCKHOWM CMOCO6HOCTY pe-
rynvpyiowero KnanaHa ana cuctem oTonneHna 1 BEHTUAALUN
PacyeTHbIN pacxof TennoHOCUTeNA Gy g ONpeaensaeTca no nx
Tennosou Harpyske Qg (KBT) 1 TemnepatypHomMy nepenagy
(T,-T,, °C) B KOHTYpe, rae YCTaHOBJEH KanaH:

Goom= 0,86 Qo / (T, = T,), M/u. 3)

Mpw 3TOM TeMNepaTypHbI Nepenag NprYHYMaeTcs No Tem-
nepaTypHoMy rpaduiky npy pacyeTHOW TeMnepaType Hapyx-
HOro BO34yxa /s NPOEKTUPOBaHKA OTOMNNEHUSA (Hanpumep,
150-70°C).

Cucmema 'BC

Mopbop perynupylolwmx KnanaHoB AnA nofgorpesatenen

CYCTeMbl ropAYero BOAOCHabGXeHNA NPON3IBOANTCA Npwn

pacxofe rpeiolero TenIOHOCUTENA, KOTOPbIV onpeaensaeT-

CA N0 MaKCUManbHOW YacoBOW TeNOBOW Harpyske Ha [BC

Qgc (KBT) M nepenapy TemnepaTyp rpetowero TenioHoCcuTe-

N9 B TOUYKe U3niomMa TemnepaTypHoro rpaduka (Hanpumep,

70-40°C).

PacueTHbIn pacxof TennoHoCKTeNA yepes KianaH cucre-
Mbl BC npu HenocpefcTBeHHOM Bofopa3bope 13 TemnsoBoin
ceTn NPUHMMaEeTCA B pa3mepe MaKCMMaibHOroO 4acoBOro
pacxopa ropAveit BoAbl ANA XO3ANCTBEHHO-NMUTbEBbIX HYX[,
U Ha TeXHONOTMYeCKmi npouecc.

MponyckHasa cnocobHOCTb KnanaHoB peryampyoLwmx
YCTPOMCTB, 06CNYKMBAKOLWMX OQHOBPEMEHHO CUCTEMY OTOM-
neHus n cuctemy NBC, Hanprmep obLiero Ans 3Tux cMcTtem
perynatopa nepenaga faBfeHWI, onpeaenseTca:

» NPV OAHOCTYNeH4YaToOM Harpese BOAbl ANA CUCTEMbI
BC — no cymme nx pacyeTHbIX pacXoAoB;

» NPY ABYXCTYNEeHYaTON CMEeLaHHON CXeMe HarpeBa BOAbI
(I ctyneHb BOgonoporpesaTensa n cuctema oTonne-
HVA MOAK/IOYEHbl K TEMJIOBOW CeTU MociefoBaTeNlbHO,
Il cTyneHb — napannenbHO cucTeMe OTOMJIEHNA) — MO CyM-
Me pacyeTHbIX pacxofoB Ha otornnieHne n MBC ¢ koadpduuum-
eHTom 0,8.
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Cucmema nodnumku

Mpw BbIGOpPE MOAMMUTOYHBIX YCTPONCTB PacyeTHbIN YacOBOM
pacxopn 6epetca B pasmepe 20 % OT NOMHOro o6bema Boabl
B cMcTeMe TennionoTpebneHna, BKoYasa nogorpesaTenb
1 paclwpuTenbHblii cocyn. O6bem Bofbl B CUCTEME OTOMJIE-
HUA C JOCTAaTOYHOWN TOYHOCTbIO MOXKHO NPUHMMATL 13 pacyeTa
15 N Ha KaXkabln KBT TennoBo MOLWHOCTY CUCTEMDI.

5.3. PacueTHblii mepenaj gaBieHnN

Bbibop pacueTHOro nepenaga AaBieHU Ha PeryanpyoLwmx
KnanaHax — HanboJsiee C/I0XKHO pellaemasn npobnema.

Ecnun pacxog TennoHocuTens yepes KnanaH 3afjaH ogHo-
3HayHO, TO NepenagomM AaBNeHUN Ha HEM MOXHO Bapbupo-
BaTb.

OT npuHATOro nepenaga AaBneHW 3aBUCUT He TONIbKO
Kanunbp KnanaHa, HO TakXe paboToCnocobHOCTb 1 AONroBeY-
HOCTb perynumpyioLiero ycTponcTBa, 6ecllyMHOCTb ero ¢yHK-
LIMOHMPOBaHNA, KaueCTBO perynmpoBaHus.

Bblbop nepenafa [AaBneHU Ans BCEX perynmpyoLmnx Kna-
NMaHOB TEMJIOBOrO MyHKTa CieflyeT Npoun3BOANTb KOMIMIEKCHO,
BO B3aVIMOCBA3Y, C yYETOM KOHKPETHbIX YCIIOBUI 1 HUXKenpu-
BefEeHHbIX TPeOGOBaHWIA.

McxonHoi BenmumHo ansi Bbibopa nepenaja JaBieHnin Ha
perynupyoLmnx KnanaHax TenaoBoro NyHKTa ABAsAeTCA nepenag
[aBrieHnin B Tpyb6onpoBoaax TeMOBOW CeTV Ha BBOAE B 3aHuNe
(Ha y3ne BBOfa TennoBoro nyHkTa) AP.. B cooTBeTcTBUM C Tpe-
60BaHVISMU HOPMATVBHbBIX JOKYMEHTOB 3TOT Nepenag JOMKeH
6bITb He MeHee 1,5 6ap. O6bIYHO Nepenag AaBeHNU Ha BBOAE
B 3aH1e NPUHMMaeTCA No oduLManbHbIM AaHHbIM TeNIoCHab-
XatoLen opraHmsauum ¢ 3anacom 10 % (0,9AP,).

[na obecneyeHns KaueCTBEHHOrO NpoLiecca peryampoBa-
HUA 1 JONroBeYHOW paboTbl perynmpyioLiero KnamnaHa nepe-
nag faBneHnii Ha Hem JoKeH 6bITb 6OJbLUe U PaBeH Moso-
BVHE Nnepenaga AaBNeHnN Ha perynnpyemom yyactke (puc. 59):

Kn =

AP,,> 0,5AP,,.

Perynupyemblii yuacTok — 3To YacTb Tpyb6onpoBoaHON
ceTn C Tenaouncnonb3ylowen YyCTaHOBKOW, Fae pacnosioxeH
KnanaH, Mexzy ToOYKaMu Co CTabuim3mpoBaHHbIM Nepenagom
[aBNeHNI U Npu ero KonebaHuaAx B npegenax +10 %.

PekomeHayemoe abConoTHO MMHUMaNbHOe 3HayYeHve ne-

Cucrema
TETUIONOTPEOJCHUS

APy

APypy

Puc. 59. Boibop nepenada 0aeneHuti Ha pecynupyrouem Kaanaqe
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penaga AaBfeHU Ha perynupytoLlem KnanaHe:AP*" = 0,3 6ap.

B TO Ke Bpema nepenaj AaBneHUN Ha KnamnaHe He JOMXKeH
npesbIWaTh NpeaesnbHO JOMYCTMOE 3HaYeHne, rapaHTupyto-
Lee paboTy KnarnaHa B 6ecKaBUTaLVIOHHOM pexunme.

[poBepKy KnanaHa Ha BO3HVKHOBEHME KaBUTaLuUn cne-
JyeT oCywwecTBAATb NPY TeMnepaTypax NPoxXoasLlero yepes
Hero TennoHocuTens cebiwe 100 °C. C 3ToM Uenblo AnA Bbl-
6paHHOro KnanaHa onpeaenaeTca npeAenbHO AOMYCTUMbIN
nepenag aasneHun AP 1 cpaBHUBaAETCA C MPUHATLIM Mnepe-
nagom npu pacuete KJP.

MNpefenbHO gonycTuMbIV Nepenag AaBieHU Ha perynu-
pyloLem KnanaHe paccumTbiBaeTca no Gopmyne:

APy =Z(P, - P,..), 6ap, (4)

roe Z — koadouumeHT Havana KaBuTaumm. NpuHnMaeTca no

KaTasioram Ha perynupytowiune KnanaHbl B 3aBUCMMOCTH

OT UX TUMNa 1 fruameTpa. B 0CHOBHOM 3HaueHuA Z nexat

B Anana3oHe ot 0,2 0o 0,6;

P, — 136bITOYHOE faBneHve TEMNIOHOCUTENS Nepes pery-

nupyoWwmMmM KnanaHom, 6ap;

P,..c— 130bITOUHOE [laBNieHMe HACbILEHHbIX MapOB BOAbI

B 3aBNCUMOCTY OT ee Temnepatypbl T, B 6ap, NpuH1mae-

Moe no Tabn. 1 (ctp. 16.).

Ecnu paccuntaHHbin AP Y2 oKaeTcA MeHblue NPUHATOro
paHee AP, TO He06X0AMMO NMNOO YMEHbLUUTL 3afaHHbIN MNe-
penaj AaBneHnin Ha KnanaHe nyTeM nepepacnpefeneHus ero
Mexay anemMeHTaMu TpybonpoBOAHON ceTn, B TOM Ymnche 3a
CYeT JOMONTHUTENIbHOW YCTaHOBKYM KaKoro-nnbo gpoccenmpy-
loLLlero ycTpoicTea (Hanprmep, py4yHoro 6anaHCcMpoBOYHOrO
KnanaHa) nepep KnanaHom, nM60 nepemecTuTb KnanaH Ha
06paTHbI TPy6ONpOBOA, FAe TemnepaTypa TennoHocMTens
meHee 100 °C.

Mpy NpUMeHeHUN He pa3rpy>KeHHOro Mo AaBfIEHUIO Knana-
Ha nepenag AaBleHU Ha HEM He AO/MKeH MpeBblllaTh TakKe
npenenbHOro 3HayeHns, CBbllle KOTOPOro KnanaH He byaet
3aKpbIBaTbCA NOf BO34ENCTBMEM NPUBOAA, Y KOTOPOTO OrpaHu-
YeHo ycunue. 1na pasnnyHblX cCoueTaHuW KnanaHoB 1 31eKTpo-
NPVIBOAOB 3TV NpeAesibHble Nnepenaabl AaBieHNI NprBeAeHbl
B MpunoxeHun 3.

Perynupytowme knanaHol ¢rpmbl Danfoss B couetaHuu
C 2/1eKTPUYECKUMU NPUBOAAMY NMEIOT OTHOCUTENbHbIN An-
anasoH perynupoBaHua 1:30, To ecTb KanaH obecneyvBaeT
nponopLnoHanbHoe perynnpoBaHme npu yMeHbLlIeHUn pac-
Xofa npoxopjsdLient Yepes Hero cpefbl No CPaBHEHMUIO C HOMU-
HanbHbIM B 30 pa3. Ecnu Tpebyetca pacumputb AnanasoH pe-
ryNMpoBaHWsA, MOXHO YCTaHOBUTL AiBa K/lamnaHa napanesnb-
HO: OfiMH — ¢ 6osbluel MPOMNYCKHOW CMOCOOHOCTbIO, NOJO-
6paHHbI Ha HOMWHAMbHbBINA PACcXOA TEMJOHOCUTENSA, @ BTO-
poW — C MeHbLUel NPOMYCKHOW CNOCOBHOCTbIO, paccymTaH-
HbI Ha nponyck 1/30 yacTn HOMMHanbHOro pacxopa. Mpn
3TOM 3NeKTpUYecKne coeHeHNA KlanaHoB AONIXHbI ObITb
BbIMOJIHEHbI TAaKUM 06pa3om, UTo6bl CHavana OTKpbIBanca
«ManieHbKUM» KnamnaH 1 ToJIbKO NOCJie ero NMoJIHoro oTKpbI-
A — «6onbloy. [Ina obecneyeHna Takol nocnenoBatesb-
HOCTW paboTbl KNanaHOB MOXHO MCMONb30BaTh NX KOHLEBble
BbIK/OUATeNN (BCTPOEHHbIE UV [OMONHUTENbHbBIE).

Danifi



Mpu oTKpbITON CxeMe TennocHabXxeHnA nepenag Aasre-
HUIA Ha NPOXOAHOM PEryNMpPYHoLLEM KIanaHe B y3/e CMeLleHns
cucTembl [BC (puc. 8 a) npuHmMaeTcs B pasmepe 0,1-0,15 6ap,
a Ha TPexxXoAoBOM KfanaHe (puc. 8 6) — ¢ yueTom ctatuuec-
KOro AaBfieHUs BOAbl B CTOAKAX CUCTEMbI NOC Tpebyemoe
JaBneHue n3nrBa U3 BoJopasbopHO apmaTypbl.

Ona cuctembl NoaANUTKK Nepenaj AaBfieHUn Ha cone-
HOVAHOM KJlanaHe onpefenseTca Kak pa3HOCTb MeXay Tpe-
6yeMbIM CTaTMYECKMM [aBJIeHeM B CUCTeMe TenonoTpebne-
HUA NPU ee He3aBNCUMOM NPUCOEAMHEHUN K TENJIOBOW CeTn
(cm. cTp. 16) 1 paBneHvem nepep KnanaHom (B obpaTHOM Tpy-
60npoBoE TEMNOBOW CETU UMM CO3JaBaeMOe MOANMUTOYHbBIM
Hacocom). Mpn NCnonb3oBaHUM CONIEHOUAHOIO KnamnaHa Tuna
EV200B c cepBonprBogomM nepenag gaBeHuni Ha Hem (C 3ana-
com 10 %) pomkeH 6bITb He MeHee 0,4 6ap.

OnpefeneHrie pacyeTHbIX NapamMeTpPoB U NociefoBaTeNb-
HOCTb BblbOpa perynupyoLwmx KnanaHos NpouiocTprpoBa-
Hbl B TPUBEAEHHDBIX HIKE MpUMepax.

Mpumep 1

MopobpaTtb perynupytowwmnii KnanaH Tvna VB2 npu cneaytowmx

YCNOBUAX:

» KJanaH ycTaHaBNMBaeTCA Ha obpaTHOM TpybonpoBoae noc-
e Tennomncnonb3yoLlei yCTaHOBKY;

» TennoHocuTeNlb — BOfa C TemnepaTypon B 06paTHOM Tpy-
6onposoge: T, =70 °C;

» MOTepU JaBleHVs B TEMNOUCMNONb3YOLEN YCTaHOBKeE:
AP, =1,5 6ap;

» pacronaraemblii HaMnop Ha perynnpyemom yyactke npous-
BOJIbHbI (ONpefenaeTca no pesynbrataM nogobopa Knanaxa);

> pacyeTHbIll pacxoA TennoHocuTens: G, = 10 m*/u.

PeweHue
1. PacyeTHbI nepenaj AaBneHU Ha KnanaHe U3 ycaoBua
AP,,2 0,5AP,, , T0 ecTb AP, > AP, nprHumaeTcs paBHbim AP,

Kn= py’

AP, =AP, =15 6ap.

2. PaccunTbiBaeTca Tpebyemas nponyckHaa cnocobHOCTb Kna-
naHa no dopmyne (2):

KIP=1,2-10/1,5%=9,8 m*/u.

3. Mo TexHnuyeckomy Katanory unu MpunoxeHuto 4 (ctp. 59)
Bblbupaetca knanaH VB2 [, = 32 mm ¢ K, = 10 m*/u (6nvxaii-
Wwnii 6onbwmii K K,™).

Mpumep 2

Bbi6bpaTb perynupytowmin knanaH tuna VFG2 npu cnegytowmx

VNCXOLHbIX faHHbIX:

» TennoHocuTenb — Boga ¢ Temnepatypon: T, = 150 °C, n gasne-
HVEM HaCbILLEHHDbIX Napos: P,,,. = 3,85 6ap (13 1abn. 1, ctp. 16);

» M36bITOYHOE faBNEHUE TEMIOHOCUTENA Nepes KnanaHoM:
P, =7 6ap;

» MNpeaBapuTeNibHO 3aJaHHbI Nepenag AaBfeHUn Ha perynu-
pytowem KnanaHe: AP, = 2,5 6ap;

» pacyeTHbIl pacxoA TennoHocuTens: G, = 40 m*/u.

Danifi

PeweHue
1. PaccuntbiBaeTca Tpebyemas nponyckHas CNOCOGHOCTb Kia-
naHa no dopmyrne (2):

KiP=1,2-40/2,5°°= 30,36 M*/u.

2. Mo «KaTanory perynvpyoLinx KnanaHoB C 31eKTponprBo-
JaMy U TUAPaBANYECKUX PErynATOpOB TeMnepaTtypbl 1 Aasne-
HUA» NpeaBapuTesbHO BbibpaeTca KnanaH VFG2 [, = 50 mm
c K,, = 32 M*/u n KoadPrumeHTom Havyana Kasutaumum Z = 0,5.

3. Mo dopmyne (4) paccumTbiBaeTCA NpefenbHO 4ONYCTUMbIN
nepenag AaBsieHni Ha KnanaHe ¢ 3anacom 10 %:

APY<=0,5.(7-3,85)-0,9 = 1,4 6ap.

4. Tak Kak NPUHATbIA NepBOHAYanbHO Nepenaj AaBleHnn Ha
KnanaHe okasanca 6onblue NnpeaenbHO JOMYyCTUMOro Mo YCIo-
BMAM KaBuTauum (AP, = 2,5 > AP = 1,4), K{P nepecunTbiBa-
etca npu AP, , = 1,4 6ap:

KP=1,2-40/1,4%=40,57 M*/u.

5. Mo ckoppeKTupoBaHHOMY 3HaueHuto K, BbibrpaeTcs Kna-
naH VFG2 [l, = 65 mm ¢ K, = 50 M*/4 1 KoapdurumneHTom Hauana
KaBuTauum Z =0,5.

lMpumep 3

BblbpaTh MOTOpPHbIE perynupyolre KianaHbl U KnanaHbl pe-

rynAaTopoB nepenaga AaBiaeHni 415 TEN0BOro MyHKTa, CXeMa

KOTOpPOro npusefeHa Ha puc. 60.

WcxoOHble 0aHHble

» TennoHocuTenb — BOAA, NoJaBaeMas 13 3aKpPbITOM CUCTEMbI
TennocHabXeHrA No TemnepaTypHoMy rpadurKy C «eTHen»
cpeskon gna NBC.

» PacueTHasa TemnepaTypa TennoHOCUTeNA B TEMIOBON CETU:
T,=150°CnT,=70"°C. Temnepatypa B TOUKE «13/IOMa» rpa-
duka: T, =70°CuT,=40"°C.

» M36bITOYHOE fAaBneHe B Tpy6onpoBoaax TENIOBON CETU:

nopatowem: P, =12 6ap,
obpaTtHom : P, =4 6ap.
» PacueTHanA Tennosas Harpyska:
Ha otonneHune: Q,= 1000 KBr,
Ha BeHTURAUM0: Qg = 2000 KBT,
Ha BC: Qg =500 KBT.
» [loTepA paBneHus:
B cucTeme otonneHus: APy = 0,5 6ap,
B CCTeme BeHTunAuun : AP, =1 6ap,
B MepBON CTyneHn sogonogorpesatens BC
(no rpetowyeii Bope): AP, = 0,3 6ap,
BO BTOPOW CTyneHn Bogonogorpesatens BC
(no rpetoweit Boge): AP, =0,2 6ap.

PeweHrue

1. PacueTHbI pacxop yepes perynanpyoowmnin KnanaH B ysne
NPUroTOBNIEHNA TENTIOHOCUTENA ASIA CUCTEMbI OTOMMIEHNA pac-
cynTbiBaetca no dopmyne (3):
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Gor= 0,86 Qo/ (T,-T,) = 0,86 - 1000 / (150 — 70) = 10,75 m*/u.

2. PacueTHblln pacxog yepes KfanaH perynaropa nepenaga
[aBNeHWU Ana CUCTeMbl BEHTUNALNN:

Gy=0,86 Q,/ (T,~T,) = 0,86 - 2000/ (150 - 70) = 21,5 M*/u.

3. PacyeTHbIln pacxof yepes perynnpyownii KnanaH cucre-
mbl [BC:

Grac= 0,86 Qryc/ (T}~ T}) = 0,86 - 500 / (70 — 40) = 14,33 m*/u.

4. PacueTHbI pacxof Yyepes KfanaH perynaropa nepenaga
nasneHun PMA1 ana cuctem otonneHuns n NBC:

Gon = 0,8 (Go + Grgc) = 0,8 (10,75 + 14,33) = 20,06 m*/u.

5. MpepenbHO gonycTUMbIN nepenag AaBfieHU MO YCIOBUIO
6eCcKaBMTaLMOHHON PaboTbl Ha KNlanaHax perynaTopos ne-
penapa AaBneHun gna cuctem otorneHnsa ¢ FBC (APEE) m
cnctembl BeHTURALMK (APERRS) npu Z = 0,5 (pekomengyemoe
3HauyeHve AnA npeaBapuTenibHoro pacyeta) u P, = 3,85 6ap:

APyasc— APpc— 7 (P,— P,) = 0,5 (12 - 3,85) = 4,1 6ap.

6. MprHMaem nepenag AaBNeHUN Ha perynatopax nepenaga
nasneHui ¢ 3anacom 10 %:

APy = APy, =0,9 - 4,1 = 3,7 Gap.

7. NaBneHue B nopatoliem TpybonpoBoae nepen perynmpyto-
LWMMK KnanaHamm cuctem otornneHnsa n NBC:

P3= P- APPI’]LH =12-3,7=83 6ap.

8. NpepenbHO fONYCTMMbIN Nepenag AaBieHu No YCIoBUIO
6ecKaBMTaLNOHHOW PaboTbl Ha PeryMpyLLUX KnanaHax cuc-
Tembl otonneHua (AP, o) n IBC (AP, 5c) NPV NpeaBapuTeNibHO
npuHatom Z=0,5un P, = 3,85 6ap:

APasc = APuac =7 (P,—P,.) =0,5 (8,3 - 3,85) = 2,2 6ap.

9. MprHMMaem nepenazg AaBleHUIN Ha KnanaHax cCUCTeM OTOM-
nexuna n NBC c 3anacom 10 %:

AP,0= APy =0,9 - 2,2 =2 6ap.

10. N3nnwHun Hanop B KonbLe cuctem otonneHna u MBC ra-
CYM Ha AOMOJIHUTENBHO YCTaHaBVBAaEMOM Ha BBOJE PyYHOM
6anaHcMpoBoYHOM KnanaHe BKI, nprHumMan pacnonaraembiit
Hanop Ha Beofe ¢ 3anacom 10 %:

DR, =09 (R~R)~ ARy~ AR, o~ APy =09 (12-4)-3,7-2-03=1,2 6ap.

11. I3AnWwHMin Hanop B KoJNibLie CUCTEMbI BEHTUNALUN racum
Ha AOMOJTHUTENIbHO YCTaHABMBAEMOM PyYHOM GanaHcupo-
BOYHOM KnanaHe bK2:

DRo=09 (R -R) - AR~ AR - AR=0,9(12-4)-1,2-3,7-1=136ap.

12. Tpebyemas NponycKHasa CnocobHOCTb PErynmpyoLLmX Ka-
naHoB no popmyne (2) MM Homorpamme Ha cTp. 55:

ana otonnenns: K, = 1,2Gy/ (AP,,0)°°=1,2- 10,75/ 2°°=9,15 M*/y;
AnATBC: K, = 1,2Grac/ (AP,rpc )= 1,2+ 14,33/ 295 = 12,2 W¥/u;

A PMAT:K, = 1,2Gng / (AR, )5 =1,2- 20,06/ 3,7°5 = 12,53 M/u;
A PA2:K, = 1,2Gy/ (ARy,)%5=1,2-21,5/ 3,705 = 13,44 M/u,

13. KnanaHbl BbIGMpaloTcA No KaTanory Ha OCHoBe Tpebyembix
MPOMYCKHbIX CNOCOOHOCTEI:

ans otonnenna: VB2 [l =25 mm cK, =10 M*/un Z=0,5;
analBC:VB2 1, =32mmcK, =16 M /unzZ=0,5;

ana PNO1:VFG2 [, =32 mm c K, = 16 M*/unn Z =0,55;
anA PNO2:VFG2 [, =32 mm c K, = 16 M*/un Z=0,55.

K cucreme -
BEHTWISILIAK <
Qs = 2000 KBt

APg = 1 Gap k1 ['BC

———

Qrpc = 500 kBt

TBC2 | APrpc2 = 0,3 6ap

N

T =150 °C Ps
T/ =70°C

P; =12 6ap

A 1

o

i1 OT

Qo = 1000 kBt

T, =70 "°C
T, =40 °C
P, = 4 6ap

APo = 0,5 6ap

APrgci = 0,3 6ap

I'BCl

I—q—tX

Puc. 60. Cxema mennosozo nynxma (k npumepy 3)
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IIpunoxennsa

IIpunoxenne 1. YcmoBHbIe 0003HAYEH VS

Pucynok HavmeHoBaHue npubopa Pucyrok HanmeHoBaHue npnbopa
NeN npubopa unn . pubop NeN npubopa unn . puoop
. VNN yCTPONCTBa . WIN yCTpOIACTBa
yCTpoicTBa ycTpoiicTBa
: T\ 1) MopaloLLmii Tpy6onpPOBOA CUCTEMbI 16 [E] JMEKTPOHHbIN perynaTop
TENNOCHAGXeHNA 1 OTOMNNEHUNA TemnepaTtypbl cepun ECL
2 T (1) O6paTHbIN TPY6ONPOBOA CUCTEMBI 17 g TemnepatypHbIii gaTumnk Pt1000
TennoCHabXeHns 1 OTonNIeHNn
MpoxopaHo (ABYXXO[0BOA)
3 — TpybonpoBog XxonoaHoM Boabl 18 I% perynupyoLnin KnanaH
C 3N1eKTPONP1BOLOM
t .
4 r Tpy6onposoa ropavert BoAp! 19 Iil TpexxofoBoil perynupyoLLmit KnanaH
C 3NIEKTPONPYBOLOM
5 I LinpkynauunoHHbI Tpybonposon
20 IE Perynatop aaBneHus (nepenaga
[JaBieHnn) NpAMOoro AencTensa
6 ? @ CKopocTHOV BogoMnogorpesatesib Perynstop Temneparypbi
21 lﬁj NPAMOro AelCTBUA C MPOXOAHbIM
(ABYXXOA0BbIM) KnanaHom
7 ‘ EMKOCTHbI BogonoaorpesaTenb 22 lgj Pel:ynﬂTop Temnepatypel npAmoro
; LEeNCTBUA C TPEXXOLOBbIM KNarnaHoM
23 IE] ConeHovaHbI (3NeKTPOMarHUTHBbIN)
. KnanaH
8 @ PaclumputenbHbIn cocyq
DNeKTPOKOHTAKTHOE pere faB/eHuns
24 T
. (npeccocTaT)
9 |||||| OTonuTenbHbIV Nprbop
25 @ Hacoc
10 () PaguaTopHbI Tepmoperynatop
" 3MEEBUK CACTEMBI HAMONBHOO 26 VLT YacToTHbIN NpeobpazosaTens VLT
oTonneHus
27 X 3anopHas apmatypa
12 BeHTUNALMOHHaA ycTaHOBKa - .
28 3¢ O6paTHbIN KnanaH
] Bbluncnutens CTIM 943.1 . o
13 TennocyeTuMKa Jlorka 9943-Yas 29 [>Q PyuHo 6anaHcpoBOYHbIN KnanaH
14 ﬁ TepmonpeobpasoBaTenb 30 @ CeTyaTbii GunbTp
TennocyeTumKa
15 @ Pacxopomep SONO 2500 CT 31 D AGOHEHTCKII rPA3eBINK
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IIpunoxenne 2. Homorpamma a1 BoI60Opa MpOMyCKHOJ CIIOCOOHOCTH

pPEeryimpyrommnx KiaalmaHoB IIpU TEIVIOHOCUTEIE€ — BOa

-
AT

PP -

-

Pacxop, Boasl, G, M3/4 1000

/ﬂﬂ/ /ﬂﬂ/
\ \
\ \
/4 /4
\ Niitnne
/ a/a /r // , /r A\ / /a uwﬁplwo‘
\ / \ A \ o X
X\ \ \ Y \
LLR\WY \\ %
A\ A MNP o % \
\ R
\
,/ // AN N\ /
\ f/ \ \ // f/
\ \ T\
\ \ AR NIAN \
AN WA
QAW
\ \
WA \ / \ / \

Mepenapn, naBneHnin Ha knanave AP, 6ap

0,5

0,1

0,05

0,01
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IIpunoxxenne 3. CBogHaa TabmiIa peKOMEeHyeMbIX cefle/TbHbIX
peryimpyoIinx KIalaHoB U 37TeKTpUYeCKUX IPUBOJOB

SneKTponpuneoabl
HanpskeHue |Wmnynbc-| Anano- | 3awmr- Tun | AMV(E) |AMV(E) | AMV(E) | AMV(E) | AMV(E) [AMV(E)| AMV | AMV |AMV(E) | AMV(E) | AMV(E) | AMV(E) | AMV(E) | AMV(E) | AMV(E)
nuTaHus Hoe rosoe Has 10/13 | 20/23 | 30/33 | 15 25/ 35 423 | 523 552 567 85 86 633
ynpasn. | ynpaen. | yHKumA 25SD
24 B nep. Toka Vv AMV 10 20 30 15 25 35 423 | 523 55 56 85 86
24 B nep. Toka V Vv AMV 13 | 23 | 33 255D
24 B nep. ToKa V AME 10 20 30 15 25 35 |+AMES|+AMES| 55 56 85 86 410 | 610
24 B nep. ToKa v v AME 13 23 33 255D 413 | 613 | 633
220 B nep. Toka V AMV 10 20 30 15 25 35 423 | 523 55 56 85 86 410 | 610
220 B nep. Toka V v AMV 13 23 33 255D 413 | 613 | 633
Bpema nepemelyeHuna WwToka Ha 1 Mm 14 15 3 1 1115 3 3 15 8 4 8 3 15 15 4
PassuBaemoe ycunne, H 300 | 450 | 450 | 500 | 1000 [ 600 | 1200 | 1200 | 2000 | 1500 | 5000 | 5000 |000/800 1200 | 1200
Xop WwToKa Np1BOAa, MM 55 10 10 15 15 15 50 50 40 40 40 40 20 30 30
Mp (aByxxon ) perynupyiowjne KnanaHbi
Tun 0, | ) Kyss Xop | Koagd. MpepenbHbI Nnepenaa AaBneHNin Ha Knanaxe,
MM | Gap | ° My wroKa,| Z npeo/oneBaeMblil yCTaHOBNEHHbIM Ha Hem aneKTponpuBoaom AP,,, 6ap
MM
15 o?éé?ﬁ?’f, ol e 10 10
V2120 | 16 | 130 25 05 [T1o 10
25 4 > 10 10
15 02,08 053 ; 16 25
20 4 25 25
63 7 25
vm2 |25 | 25 | 150 63 5 105 5 | 5
8 ; 25 25
32 10 16 16
40 16 16 16
50 25 10 16 16
L mae] | e
20 63 16 16
VB2 | 25 | 25 | 150 10 7 | o5 16 | 16
32 16 16 16
40 25 10 16 16
50 40 16 16
65 63 20 2 2 4,5 3
80 16 | 130 100 30 1 1 3 2
VF2 | 100 145 05 0,5 0,5 15 1
125 220 1 0,2 3 3
150 1 200 320 40 0,5 2 15 1.5
65 63 2 2 4,5 3 13 13
VFS2 | 80 25 150 100 40 05 1 1 3 2 8 8
100 145 0,5 05 15 1 5 5
65 50 12 05 16 16 16 16 16
80 80 18 | 045 16 16 16 16 16
100 125 04 15 15 15 15
VFG2 | 125 | 16 | 200 160 2 035 15 15 15 15
150 280 (320)" 03 12 12 12 12
200 320 (450)" 24 02 10 10 10 10
250 400 (630)" ' 10 | 10 10 | 10
"B cko6Kax — Npu COBMECTHOM YCTAaHOBKE CO CreLuanbHbIM 3nekTponpreogom tvna AMVG13-Y60 (B nocobui He NpeacTaBieHbl).
2 AMV(E) 55 n AMV(E) 56 ycTaHaBnmBaloTcst Ha kKnanaHbl VFG 2 1 VFG 33 yepes apgantepbl.
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neKkTponpmueoabl

Hanpsxenue |Wmnynbc-| Awano- | 3awwt- | Tun  |AMV(E) [ AMV(E) | AMV(E) | AMV(E) | AMV(E) |AMV(E)| AMV | AMV | AMV(E) | AMV(E) | AMV(E) | AMV(E) | AMV(E) |AMV(E) | AMV(E)
nuTaHnA Hoe rosoe Haa 10/13 | 20/23 | 30/33 | 15 25/ 35 423 523 55" 56" 85 86 633
ynpaen. | ynpasn. | dyHKumA 255D
24 B nep. Toka V AMV 10 20 30 15 25 35 423 | 523 55 56 85 86
24 B nep. ToKa V v AMV 13 23 33 25SD
24 B nep. Toka Y AME 10 20 30 15 25 35 |+AMES|+AMES| 55 56 85 86 410 610
24 B nep. Toka V v AME 13 23 33 25SD 413 613 | 633
220 B nep. Toka v AMV 10 20 30 15 25 35 423 | 523 55 56 85 86 410 610
220 B nep. Toka V V AMV 13 23 33 25SD 413 613 | 633
Bpema nepemelleHnA Wwroka Ha 1 Mm 14 15 3 1 11/15 3 3 15 8 4 8 3 15 15 4
PassuBaemoe ycunve, H 300 | 450 | 450 | 500 | 1000 | 600 | 1200 | 1200 | 2000 | 1500 | 5000 | 5000 |1000/800| 1200 | 1200
Xop wToka nprBofa, MM 55 10 10 15 15 15 50 50 40 40 40 40 20 30 30
Tpex cmecw perynupyoLyme KnanaHbi
Tun 0, Py | Tvae Kiss Xop | Koag. lMpenenbHbI Nnepenas faBneHnid Ha Knanaxe,
mm | 6ap | °C M3/ wroKa,| Z npeo/oneBaeMblil yCTaHOBMIEHHbIM Ha HeM 3neKTponpusoaom APy, 6ap
MM
15 2,5 2 0,6
20 4 2,1 05
VMV | 25 16 | 120 63 26 | 05 03
32 10 31 02
40 12,5 36 02
15 °'6gf51;;“1 S| 10 16 | 16 | 16
20 6.3 1 16 13
VRG3 |25 | 16 | 120 10 05 6 | 16 | 8
32 16 15 3 9 5
40 25 2 6 3
50 40 1 3 2
15 0'63f 1;”'6? 6 | 16 | 16 | 16
20 6.3 1 16 13 16
25 10 15 6 16 8 16
32 16 3 9 5 10
40 25 2 6 3 7
VF3 50 16 | 130 38 0,5 1 3 5 4
65 63 20 2 45 3
80 100 1 3 2
30
100 145 0,5 15 1
125 220 1 05 3 3
40
150 320 0,5 0.2 1,5 15
25 8 06 16 16 16
32 12,5 8 0,55 16 16 16
40 20 16 16 16
VFG33 50 16 | 200 32 12 0,5 14 14 14
65 50 12 12 12
80 80 10 0,45 10 10 10
100 125 04 10 10 10 10
125 160 2 0,35 10 10 10 10

Y AMV(E) 55 n AMV(E) 56 ycTaHaBnmBaloTca Ha kKnanaHbl VFG 2 1 VFG 33 uepes apganTepbil.
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IIpunoxenne 4. IlepeueHb peKoMeHyeMbIX IPUOOPOB U YCTPOVICTB
¢upmbr Danfoss 114 ocHaleHNA TeNIOBBIX IYHKTOB

1. OneKTpOHHBIE PETYNATOPBI TEMIIEPATY PBI

MoronHble komneHcaTopbl cepun ECL Comfort 1 ynpaBnsiowme KapTouky K HAM

Tun Onwucanve KopoBblii Homep
ECL Comfort 200 OpfHOKaHanbHbli LUGPOBOI perynaTop TeMnepatypbl ¢ Taiimepom, ~220 B 087B1120
P30 pyc. VH$opMaLMoHHaA KapToyKa ynpaBieHns CUCTEMOi OTONNEHNsA 087B4659
P16 pyc. VHdopmaLoHHas KapTouka ynpaeneHusa cuctemoii IBC 087B4686
ECL Comfort 300 [IByXKaHanbHbI LGPOBOI perynatop Temnepatypbi ¢ Tatmepom, ~220 B 087B1130
C37 aHrn. KapTouka ans ynpaeneHua cuctemoin otonenus 1 cuctemoit FBC ¢ eMKOCTHBIM BOAOMOAOrpeBaTenem 087B4758
C60 pyc. KapTouka ans ynpasneHua AByMs C1CTEMaM OTOMNEHIA C KOHTPONEeM 06paTHOro TennoHocuUTens B cucteme | 087B4805
C62 pyc. KapTouka ans ynpaBneHus AByMs CCTEMaMI OTOMNEHUA C KOHTPOMIEM 06paTHOro TenaoHocuTens B cuctemax | u ll 087B4853
C66 pyc. KapTtouka ana ynpaeneHna cuctemamm otonneHna n FBC co cKopocTHbIM BoAoNoAorpesatenem 087B4806
C67 aHrn. KapTouka ansa ynpaBneHua AByms cuictemamu otonneHuna u cuctemoii I'BC ¢ emkocTHbIM BOjONOAorpeBatenem 087B4820
L Comfor 301 | B e e s coeoraon oty e 1P EOOROCTo0 e
L66 Kaprouka K perynatopy ECL Comfort 301 ans ynpasneHus cuctemori otonneHus 1 FBC co CKOPOCTHbIM BOJOMOAOrpeEBATENEM 087B4871

KnemmHble naHenu ansa norogHbix kKomneHcatopos cepun ECL Comfort

Tun Onucanne Koposbiii Homep
— [ina HaCTEHHOrO MOHTaXa perynatopa 087B1149
— [inA ycTaHOBKWM perynaTopa B Bblpe3e WuTa ynpaeneHna 087B1148
— [ins moHTaxa perynatopa Ha peiike DIN (TpebyeTcs JONONHUTENbHO KNeMMHas NaHesb Ans HACTEHHOrO MOHTaXa) 087B1145

TemnepaTtypHble AaTuMKy 4J1A NOrofHbIX KomneHcatopos cepun ECL Comfort, Pt 1000 Om/°C

Tun Onucanne KopoBbiii Homep
ESMT [laTunk Temnepatypbl HapyXHOro BO3ayXa 084N1012
ESM-10 [laTunk Temnepatypbl BHYTPEHHErO BO3/yXa 087B1164
ESM-11 [laTuvK TemnepaTypbl TENIOHOCUTENA NOBEPXHOCTHBIN (AN1A YCTaHOBKM Ha Tpy6e) 087B1165
ESMB [laTuvK TemnepaTypbl TENIOHOCUTENA YHUBEPCAIbHBIA (AN1A YCTAHOBKYM Ha TPy6e unu NoCKoN NoBEePXHOCTY) 087B1184
ESMU [laTunk Temnepatypbl TENIOHOCUTENA NOrPYXXHOI (ANMHA NOTPYXKHOMN YacTy 13 meau L= 100 mm) 087B1180
[laTunk Temnepatypbl TENIOHOCUTENA MOFPYXXHON (ANIMHA NOTPYXHOII YacTh U3 Hepxaseloleil ctanu L = 100 mv) 087B1182
— lnb3a u3 HepxagetoLen ctany ana fatymka ESMU (L = 100 mm) 087B1190

[lononHnTenbHble YCTPONCTBa AJ1A MOrofgHbIX KomneHcatopos cepumn ECL Comfort

Tun Onucanne KopoBbiii Homep
ECA 60 KomHaTHasa navenb 08781140
ECA 61 Bnok ancTaHUMOHHOro ynpasneHus 087B1141
ECA 80 PeneiiHbin Moaynb 087B1150
ECA 82 KommyHVKaLmoHHbIN Moaynb LON 087B1152
ECA 84 KomMyHVKaLmoHHbIN Moaynb BUS 087B1155
ECA 88 Mogynb umnynbCHbIX BXogoB" -
" TocTaBnAeTcs B KOMIM/EKTE C 3NeKTPoHHbIM perynatopom ECL Comfort 301 (kopoBbiii HoMmep KomnnekTa 087B1131).
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2. Knamansl perynupyromiye

2.1. KnanaHbl perynupyioujme, npoxogHble (AByXxoAoBbie)

KnanaH perynvpytowmii naTyHHbI C Hapy>XHOW pe3bbol HepasrpyxeHHbin Py= 16 6ap, T = 130°C, AP, = 10 6ap, Z = 0,5,
AnA npuMeHeHunA ¢ anekTponpusogamu AMV(E) 10, AMV(E) 13, AMV(E) 20, AMV(E) 23, AMV(E) 30, AMV(E) 33

Tun Onwcanve KopoBbliii Homep

[, =15 mm, K= 0,25 M*/4, X0 WTOKa 4 MM 065F2111

I, =15 mm, K,; = 0,4 M*/u, xop WwToKa 4 MM 065F2112

[, =15mm, K, = 0,63 M*/4, Xof WiTOKa 4 MM 065F2113
VS2 I, =15 mm, K; = 1 m*/y, xo Wwroka 4 mm 065F2114

[, =15mm, K, = 1,6 M/, X0 WITOKA 4 MM 065F2115

I, = 20 Mm, K, = 2,5 M?/4, x0p WTOKa 5 MM 065F2120

[, =25 mm, K, = 4 M°/y, X0 LUTOKa 5 MM 065F2125

KnanaH perynmpytowuii NaTyHHbIN C Hapy>KHOW pe3bboii pa3rpyxeHHbin Py = 25 6ap, Ty = 150 °C, P, = 16 6ap, Z = 0,5, Ana npu-
MeHeHuA ¢ anekTponpusogamu AMV(E) 10, AMV(E) 13, AMV(E) 20, AMV(E) 23, AMV(E) 30, AMV(E) 33

Tun OnucaHve KopoBbliii Homep
I, = 15 mm, K, = 0,25 M*/y, X0p lTOKa 5 MM 065B2010
[, =15 mm, K, = 0,4 M*/u, Xxop WTOKa 5 MM 065B2011
[, = 15 mm, K, = 0,63 M*/y, X0p lITOKa 5 MM 065B2012
[, =15 mm, K;; = 1 m*/y, xop Wwroka 5 Mm 065B2013
I, =15 MM, K, = 1,6 M’/4, x0p WTOKa 5 MM 065B2014
[, =15 mm, K, = 2,5 M*/u, xop WiToKa 5 MM 065B2015

VM2 I, = 15 MM, K, = 4 M/y, xof WTOKa 5 MM 065B2026
[, = 20 mm, K, = 4 M/y, x0p WTOKa 5 MM 065B2016
I, = 20 Mm, K, = 6,3 M’/4, x0p WTOKa 7 MM 065B2027
[, = 25 mm, K,; = 6,3 M*/u, xop WToKa 5 MM 065B2017
[l, = 25 mm, K, = 8 M/y, xof WTOKa 7 MM 065B2028
[, =32 mm, K, = 10 M*/4, xop WToKa 7 MM 065B2018
[l, = 40 mm, K, = 16 M*/4, xop wToka 10 Mm 065B2019
[l, = 50 MM, K, = 25 M*/4, x0p WToKa 10 MM 065B2020

KomnneKkT nprcoeauHUTeNnbHbIX GUTUHOB ANA perynupytoLwyx KnanaHos VS2 n VM2 (2 Hunnens, 2 HakngHble raiky, 2 NpoKnagKu)

Tun OnwcaHve KopoBbliii Homep
C HapyxHoii pe3bboit, [l, = 15 Mm 003N5070
To xe, [, = 20 mm 003N5071
To xe, [, = 25 mm 003N5072
o Toxe, [l, =32 mm 003N5073
To xe, [I, = 40 mm 065F6061
To xe, I, = 50 Mm 065F6062
IMop npuBapky, [, = 15 Mm 003N5090
To xe, [, = 20 Mm 003N5091
To xe, [, = 25 mm 003N5092
o To e, fl, = 32 MM 003N5093
To xe, [I, = 40 vm 065F6081
To xe, [, = 50 Mm 065F6082

KnanaH perynupytowmin 4yryHHbiin naHueBblil pa3rpyxeHHbin P, = 25 6ap, T,

akc —

150 °C, AP,...= 16 6ap, Z = 0,5,

AnA npruMeHeHunA ¢ anekTponpusogamu AMV(E) 10, AMV(E) 13, AMV(E) 20, AMV(E) 23, AMV(E) 30, AMV(E) 33

Tun OnwcaHne KopoBbliii Homep
1,= 15 mm, K,,= 0,25 M*/y, xof WiTOKa 5 MM 065B2050
[l,= 15 mm, K,s= 0,4 M*/4, X0 IITOKa 5 MM 065B2051
I,= 15 mm, K,,= 0,63 M*/y, X071 WTOKa 5 MM 065B2052
[,= 15 mm, K,s= 1 M*/4, xop WToKa 5 MM 065B2053
[l,= 15 mm, K= 1,6 M*/4, X0f IITOKa 5 MM 065B2054

VB2 [l,= 15 mm, K,s= 2,5 M*/4, X0 IITOKa 5 MM 065B2055
[,= 15 mm, K,,= 4 M*/4, X0 WTOKa 5 MM 065B2056
[l,= 20 mm, K,s= 6,3 M*/4, X0 IITOKa 5 MM 065B2057
[l,= 25 mm, K,,= 10 M*/y, x0p WTOKa 7 MM 065B2058
1,= 32 mm, K,s= 16 M*/4, xop wroka 10 MM, 065B2059
[,= 40 mm, K= 25 M*/u, xof WiToKa 10 MM 065B2060
[l,= 50 MM, K, = 40 M*/y, X0 WwToKa 10 Mm 065B2061
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KnanaH perynupyowmii 4yryHHbi GpraHLeBbI Hepasrpy»keHHbin [, = 65-100 mm, Py = 16 6ap npu T,,... = 130°C ana npumeHeHna
¢ anekTponpusogamu AMV(E) 423, 523, 55, 56 n [l, = 125-150 mm, P, = 16 6ap npu T,,.« = 200°C, 4n1a nprMeHeHNA C SneKTponpu-
Bonamun AMV(E) 55, 56,851 86,Z=0,5

Tun Onwucanve Koposblit Homep
[l, =65 mm, K,, = 63 M*/u, xoy WwToKa 20 Mm 065B3170
[l, =80 mm, K,, = 100 M*/y, xop wroKa 30 MM 065B3185
VF2 [l, = 100 mm, K., = 145 M/y, xop wToka 30 Mm 065B3205
[l, = 125 mwm, K,s = 220 M*/y, xop WwToka 40 Mm 065B3230
[, =150 mMm, K, = 320 M*/u, oA Ww1oka 40 mm 065B3255

KnanaH perynvipytowuii 4yryHHblii pnaHLeBblii Hepasrpy»keHHbIi [l, = 65-100 mm, P, = 25 6ap npu T, = 150°C ana npumeHeHua ¢
anekTponpusogamu AMV(E) 15, 25, 25 SD, 35, AMV 423, 523, AMV(E) 55, 56 1 AMV(E) 85, 86,Z =0,5

Tun Onucanwve KopoBblii Homep
[l, = 65 MM, K, = 63 M*/4, X071 WTOKa 40 MM 065B3365
VFS2 [l, =80 mm, K,, = 100 M*/y, xop wToKa 40 MM 065B3380
[, =100 mm, K,; = 145 M*/u, X0A WToKa 40 MM 065B3400

YHUBepCanbHbI Perynnpyiowmii KnanaH Y4yryHHblii GnaHLesblii pasrpyeHHbiii P, = 16 6ap npu T, = 200 °C Ana npuMeHeHnA ¢
anektponpusogamv AMV(E) 410, 413 ([, = 65-80 mm), AMV(E) 610, 613, 633 ([, = 100-250 mm)

Tun Onucanve KopoBblii Homep
I, =15 mm, K, = 4 v*/y, xon wroka 15 Mm, Z = 0,6 065B2388
[l, = 20 mm, K, = 6,3 M*/u, xop wToka 15 Mm, Z = 0,6 065B2389
[l, = 25 mm, K, = 8 M*/y, xon wroka 15 Mm, Z = 0,6 065B2390
I, =32 mm, K, = 16 M*/4, xo wroka 15 mm, Z = 0,55 065B2391
[l, =40 mm, K,, = 20 M*/4, xop wToka 15 mm, Z = 0,55 065B2392
[, =50 mm, K, = 32 M*/4, xop wroka 15 mm, Z = 0,5 065B2393
1)
VFG2 [}, = 65 M, K. = 50 M*/4, x0f WwToKa 15 mm, Z = 0,5 06582394
[l, =80 mm, K, = 80 M*/4, xof wroka 15 mm, Z = 0,45 065B2395
[l, =100 mwm, K,; = 125 m*/y, xop wroka 15 Mm, Z = 0,4 065B2396
[l, =125 mwm, K,s = 160 m*/y, xop wToka 15 Mm, Z = 0,35 065B2397
11, =150 mwm, K, = 280 (320)? m*/y, xop wroka 15 mm, Z= 0,3 065B2424
[, = 200 mm, K,, = 320 (450)? m*/y, xo wToKa 40 mm, Z = 0,2 065B2425
[, =250 mm, K,; = 400 (630)? M3/, xof wroka 40 mm, Z = 0,2 065B2426

V' Ha VFG 2 uepes agantep (cM. CTp. 63) MOTyT yCTaHaBnMBaTbCA anekTponpreofbl AMV(E) 55, 56. VFG2 NprMeHseTcs TakKe B KaUecTBe perynmpyioLwero KnanaHa co-
BMECTHO C COCTaBHbIM PerynaTopom nepenapa AasneHun AFP (ctp. 66), a [l, = 15-125 MM — B KauyecTBe perynupyHoLiero KnanaHa B COCTaBe COCTaBHOTO perynatopa
Temnepatypbl AFT (cTp. 64).

2 K,s B CKOBKax —Aana KnanaHa ¢ anektponpusogom AMV613-Y60 (082G0617).

2.2. KnanaHbl perynupymwuine, TpexxonoBble, cMecuTesibHble

KnanaH perynunpytoLmnii naTyHHbI C HapyxHOW pe3bboii Hepasrpy»KeHHbIN Py = 16 6ap, T,. = 120 °C, Z = 0,5 ana npumeHeHua c
anekTponpusogamv AMV(E) 10, AMV(E) 13

Tun Onwucanve KopoBblii Homep
I, =15 mm, K, = 2,5 M*/u, X0 WTOKa 2 MM 065F6015
[l, = 20 mm, K,, = 4 M*/y, xop WwToKa 2,1 Mm 065F6020
VMV [l, = 25 mm, K,, = 6,3 M*/y, xop WwToKa 2,6 MM 065F6025
I, =32 mm, K, = 10 M*/4, xop WwToKa 3,1 MM 065F6032
[l, = 40 mm, K, = 12 M*/y, xop wToKa 3,3 MM 065F6040

KomnnekT npucoeauHuTeNbHbIX GUTUHTOB ANA perynupyiolero KnanaHa VMV (3 Hunnens, 3 HakugHble raku, 3 npoknagkm)

Tun Onwucanve Koposblit Homep
C HapyxHoit pe3bboi, [, = 15 Mm 06527010
To xe, [, = 20 mm 06527011
To xe, [, = 25 Mm 06527012
To xe, [, =32 mm 06527013
To xe, [, = 40 mm 06527014
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KnanaH perynunpyoLimnii YyryHHbIi C HapyHOW pe3bboii HepasrpyxeHHbIn Py = 16 6ap Npu T, 120 °C, Z = 0,5 AnA nprMeHeHunA ¢
anekTtponpusogamu AMV(E) 15, 25, 25 SD, 35, AMV 423, 523

Tun OnwucaHve KopoBbliit Homep
[,=15mm, K= 0,63 M*/4, x0a Wwroka 10 Mm 065B1211
[, =15 mm, K, = 1 m*/y, xon wroka 10 Mm 065B1212
[,=15mm, K= 1,6 M*/u, xog wroka 10 Mmm 065B1213
[, =15 mm, K = 2,5 M*/y, xop Wwroka 10 Mm 065B1214
VRG3 0,=15mm, K, = 4 M*/y, xof WwToka 10 Mm 065B1215
[, =20 mm, K, = 6,3 M*/y, xop WwToKa 15 MM 065B1220
[, =25 mm, K= 10 M*/4, xog wroka 15 Mm 065B1225
[, =32 mm, K, = 16 M*/u, xop WwToKa 15 MM 065B1232
[, =40 mm, K,s = 25 M*/4, xo wToKa 15 Mm 065B1240
[l, =50 MM, K, = 40 M*/y, xop WTOKa 15 MM 065B1250

KomnnekT npricoeguHUTeNbHbIX GUTUHOB ANA perynvpytowero KnanaHa VRG3 (3 raiiku, BHyTpeHHsAA pe3bba/BHYTPeHHAA pe3bba)

Tun OnucaHne KopoBblii Homep
I,=15mm 065B4107
[, =20 mm 065B4108
[, =25mm 065B4109
I,=32mm 065B4110
[, =40 vm 065B4111
[l, = 50 Mm 065B4112

KnanaH perynupyowuin YyryHHbiii GpnaHLeBsblii Hepasrpy»keHHbiin P, = 16 6ap npu T, = 130°C gna knanaHos [}, = 125-150 mm,
ANA npuMeHeHunsa ¢ anektponpusogamu AMV(E) 15, 25, 25 SD, 35 (O, = 15-50 mm), AMV 423, 523 ([, = 65-100 mm), AMV 55, 56
(A, =65-150 mm) 1 AMV(E) 85, 86 ([, = 125-150 mm), Z=0,5

Tun OnwcaHve KopoBbliii Homep
I, =15 mm, K, = 0,63 M*/4, X0 WwTOKa 15 MM 065B1611
[, =15 mm, K; = 1 m*/y, xop Wwroka 15 Mm 065B1612
[, =15 mm, K, = 1,6 M*/y, X0 WwToKa 15 Mm 065B1613
[, =15 mm, K, = 2,5 M*/y, xop Wwroka 15 Mm 065B1614
[, =15 mm, K, = 4 M*/y, xop WwToKa 15 Mm 065B1615
1, =20 mm, K, = 6,3 M*/y, xop WwToKa 15 Mm 065B1620
[, = 25 mm, K, = 10 M*/u, xop WwToKa 15 MM 065B1625

VF3 I, =32 mm, K, = 16 M*/u, xop WwToKa 15 Mm 065B1532
[, =40 mm, K, = 25 M*/u, xop WwToKa 15 MM 065B1640
[, =50 mm, K, = 38 M*/u, xop WwToKa 15 Mm 065B1650
[, =65 mm, K, = 63 M*/u, xo wToKa 20 Mm 065B1665
[, =80 mm, K, = 100 M*/y, xof wToKa 30 MM 065B1680
[, =100 mm, K., = 145 M*/u, xop WwToKa 30 MM 065B1685
I, =125 mwm, K,s = 220 M/y, xop wToka 40 Mm 065B3125
[, =150 mm, K, = 320 M*/y, xop WwTOKa 40 MM 065B3150

KnanaH perynunpytoLmin YyryHHbiii pnaHLeBbli pasrpyxeHHbii Py = 16 6ap npu T,,.. = 200 °C 4nAa NnpMMeHeHNA C 3N1eKTponprisojamm
AMV(E) 410, 413 (O, = 25-80 mm), AMV(E) 610, 613 (11, = 100-125 mm), AMV(E) 633 ([l, = 25-125 mm), a Takxe C TepmoaiemeHTom AFT

Tun OnwcaHne KopoBblit Homep
[, =25wm, K, =8m*/4,Z=0,6 065B2598
I, =32 mm, K, = 12,5 /4, Z = 0,55 065B2599
[, =40 mm, K, = 20 M*/4, Z = 0,55 065B2600
VFG33Y [, =50 mm, K, =32 M*/4,Z=0,5 065B2601
I, =65 mm, K, =50 M*/y,Z=0,5 065B2602
[, =80 mm, K, = 80 M*/y, Z = 0,45 065B2603
[,=100mm, K, =125 m* /4, Z=0,4 065B2604
I, = 125 mm, K, = 160 M*/y, Z = 0,35 065B2605

' Ha VFG 33 uepe3 agantepbl (cM. CTp. 63) MOTyT yCTaHaBNM1BaTbCs anekTponpusogbl AMV(E) 55, 56.
2.3. KnanaHbl ABYXNO3ULNOHHbDIE C 3/IEKTPONPUBOAOM

KnanaH npoxofHo AByXNO3NLMOHHbIN NaTyHHbIN MydTOBbIN C 3neKTponpusoaom P, = 16 6ap Npu T, 130°C, AP, = 2 6ap

Tun OnwcaHve KopoBbliii Homep
[, =15mm, K, =17 M*/4 082G5511
AMZ 112 I, =20 mm, Kis = 41 M*/4 082G5512
[, =25mm, K, = 68 M*/y 082G5513
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3. DNMEeKTpONPUBOJbI

3J'IEKTpOI'IpVIBOp,bI C MMNYNbCHbIM ynpaBnAaloWwmMm CMrHasiom

Tun Onwucanve KopoBblii Homep

AMVI0 [Ina knanaxos VS2, VM2 n VB2 [], = 15-20 mwm, t = 14 ¢/mm Ha 220 B 082G3001
To xe, Ha 24 B 082G3002

AMVI3 [naVS2,VM2 n VB2 [l, = 15-20 mm, C BO3BPaTHOWN NpyXWHON, t = 14 ¢/mMm Ha 220 B 082G3003
To xe, Ha 24 B 082G3004

AMV20 [ina knananos VS2, VM2 v VB2 [, = 25-50 Mm, t = 15 ¢/mm Ha 220 B 082G3007
To xe, Ha 24 B 082G3008

AMV23 NnaVS2, VM2 n VB2 [, = 25-50 MM, C BO3BPaTHOI NpyXMHOM, t =15 ¢/Mm Ha 220 B 082G3009
To xe, Ha 24 B 082G3010

AMV30 [ins knanaHos V52, VM2 1 VB2 [1,15-50 MM, t = 3 c/mMm Ha 220 B 082G3011
To e, Ha 24 B 082G3012

AMV33 [inaVS2, VM2 n VB2 [l, = 15-50 MM, C BO3BPaTHOW NPY*WHOW, t = 3 /MM Ha 220 B 082G3013
To xe, Ha 24 B 082G3014

AMVIS [ina knananos VF3,VRB3, VRG3 n VFS2 [, = 15-25 mm, t =11 ¢/Mm Ha 220 B 082G3026
To xe, Ha 24 B 082G3027

AMV25 [ina knanaHos VF3, VRB3, VRG3 1 VFS2 [], = 32-50 mm, t = 11 ¢/mm Ha 220 B 082G3024
To e, Ha 24 B 082G3023

AMV25 SD [ina knananos VRG3 1 VF3 [, = 15-50 Mm, t = 15 ¢/mm Ha 220 B 082H3037
To xe, Ha 24 B 082H3036

AMV35 [ina knananos VF3, VRB3, VRG3 n VFS2 [], = 15-50 mm, t = 3 ¢/mm Ha 220 B 082G3021
To xe, Ha 24 B 082G3022

AMVA24 [ins knananos VF2, VF3,VRB3, VRG3 n VFS2 [, = 15-100 Mm, t = 3 ¢/mm Ha 220 B 082G3421
To e, Ha 24 B 082G3420

AMV524 [inA knanaHos VF2, VF3, VRB3, VRG3 n VFS2 [, = 15-100 mm, t = 11 ¢/mm Ha 220 B 082G3521
To xe, Ha 24 B 082G3520

AMVS5" [ina knananos VF2 n VF3 [l, = 65-150 mm, VFS2 I, = 65-100 Mm, t = 8 c/mMm Ha 220 B 082H3021
To xe, Ha 24 B 082H3020

AMVS6" [ina knananos VF2 u VF3 [I, = 65-150 mm, VFS2 [I, = 65-100 MM, t = 4 c/mMm Ha 220 B 082H3024
To e, Ha 24 B 082H3023

AMVES5 [inA knanaHos VF2 u VF3 1, = 125-150 mm, VFS2 [, = 65-150 mm, t = 8 ¢/mm Ha 220 B 082G1451
To xe, Ha 24 B 082G1450

AMVS6 [ina knananos VF2 u VF3 [l, = 125-150 mm, VFS2, [, = 65-150 mm, t = 3 ¢/MM Ha 220 B 082G1461
To xe, Ha 24 B 082G1460

AMV410 [na knanaHos VFG2 [], = 15-80 mm, t = 15 ¢/mm Ha 220 B 082G0608
AMV413 [ina knanaHos VFG2 [, = 15-80 MM, C BO3BPaTHOI NPKXMHO, t = 15 ¢/Mm Ha 220 B 082G0611
AMV610 [na knanaxos VFG2 [l, = 15-250 mm, t = 15 ¢/mm Ha 220 B 082G0614
AMV613 [na knanaHos VFG2 [], = 15-250 mm, C BO3BPaTHOM NPKXUHON, t = 15 ¢/MM Ha 220 B 082G0616
AMV633 [Ina knanaxos VFG2 [, = 15-250 MM, C BO3BPATHOMN NPKXWNHOW, t = 4 ¢/MM Ha 220 B 082G0618

" AMV 55, 56 uepe3s apganTep (cM. Tp. 63) MOTYT yCTaHaBNMBATLCA Ha KnanaHbl VFG 2 n VFG 33.

neKTPONPMBOAbI C aHANOrOBbIM YNPaBAALWMM CrHanom 0-10 B

Tun Onwncanne Koposblit Homep
AME10 [ina knananos VS2, VM2 n VB2 I, = 15-20 Mm, t = 14 ¢/mm Ha 24 B 082G3005
AME13 [naVS2, VM2 n VB2 [], = 15-20 mm, C BO3BpaTHOWN NPYXWHON, t = 14 ¢/Mm Ha 24 B 082G3006
AME20 [inA knanaHos V52, VM2 n VB2 [i, = 25-50 mm, t = 15 ¢/MMm Ha 24 B 082G3015
AME23 [naVS2, VM2 n VB2 [, = 25-50 MM, C BO3BPATHOI MPYXWHOM, t = 15 ¢/Mm Ha 24 B 082G3016
AME30 [ina knananos VS2, VM2 v VB2 1,15-50 Mm, t = 3 c/mMm Ha 24 B 082G3017
AME33 [inaVs2, VM2 n VB2 [, = 15-50 MM, C BO3BPaTHOW NPY*MHOW, t = 3 ¢/Mm Ha 220 B 082G3018
AME15 [ina knananos VF3, VRB3, VRG3 n VFS2 [, = 15-25 mm, t = 11 ¢/Mm Ha 24 B 082G3028
AME25 [ina knananos VF3, VRB3, VRG3 n VFS2 [], = 32-50 mm, t =11 ¢/Mmm Ha 24 B 082G3025

AME25 SD [na knanano VRG3 n VF3 [, = 15-50 mm, t = 15 ¢/Mm Ha 24 B 082H3038
AME35 [inA knanaHos VF3, VRB3, VRG3 1 VFS2 [], = 15-50 mm, t = 3 ¢/mm Ha 24 B 082G3022
AME55" [ina knananos VF2 u VF3 [l, = 65-150 mm, VFS2, [, = 65-100 mMm, t = 8 c/Mm Ha 24 B 082H3022
AME56" [inA knanaHos VF2 1 VF3 [l, = 65-150 mm, VFS2, [l, = 65-100 Mm, t = 4 c/Mm Ha 24 B 082H3025
AME85 [ina knanaos VF2 u VF3 [I, = 125-150 mm, VFS2, [, = 65-150 mm, t = 8 ¢/Mmm Ha 24 B 082G1452
AME86 [ina knananos VF2 u VF3 [l, = 125-150 mm, VFS2, [, = 65-150 mm, t = 3 c/MM Ha 24 B 082G1462
AME410 [na knanaHnos VFG2 [, = 15-80 mm, t = 15 ¢/mMmm Ha 24 B 082G0610
AME413 [na knanaxos VFG2 [l, = 15-80 MM, C BO3BpaTHOI NPYWHON, t = 15 ¢/MM Ha 24 B 082G0613
AME610 [ina knananos VFG2 [l, = 15-250 Mm, t = 15 ¢/mm Ha 24 B 082G0615
AME613 [ina knananos VFG2 [], = 15-250 MM, C BO3BPaTHOV NPYXWHOIA, t = 15 ¢/MM Ha 24 B 082G0619
AME633 [na knanaxos VFG2 [l, = 15-250 MM, C BO3BPATHON NPYXWHOW, t =4 ¢/MM Ha 24 B 082G0620
" AME 55, 56 uepe3 agantepbl (CM. CTp. 63) MOTYT yCTaHaBIMBATbCA Ha Knanaxbl VFG 2 n VFG 33.
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ApanTtep ana yctaHoBKM anekTponpusogos AMV(E)55 n AMV(E)56 Ha perynupytowme knanaHbl VFG2 n VFG33

Tun Onwcanve KopoBbliii Homep
[na knanaHoB [], = 15-25 Mm 003G2040
To xe, [, = 32-40 mm 003G2041
— To xe, [, = 50-65 Mm 003G2042
To xe, [, =80-125 mm 003G2043
To xe, [l, = 150-250 mm 003G2044

4, PeI‘Y}I}ITopr TeMIIEpATypbl IPAMOIO ﬂeﬁCTBMH
4.1. MoHOGNOYHbIE perynsaTopbl TemnepaTypbl

KnanaH-perynatop Temnepatypbl AVTB My$TOBbIN C Anana3oHOM TemnepaTypHoi HacTpoikm 30-100°C, P, = 16 6ap, T, = 130°C,
AP,... =7 6ap, gaturk @9,5 Mmm n | = 150 Mm

Tun Onucanve KopoBbliii Homep
[ina nopatowero Tpybonposoga, A, = 15 mm, K, = 1,6 M*/4 003N8144
To xe, [1, =20 Mm, K, = 2,2 M*/y 003N8145
AVTB To xe, [1, =25 mm, K, = 2,6 M*/4 003N8146
[ina obpatHoro Tpybonposopaa, [l, = 15 mm, K, = 1,6 M*/u 003N8141
To xe, [, = 20 vm, K, = 2,2 M*/y 003N8142
Toxe, [1, = 25 mm, K, = 2,6 M*/4 003N8143

KnanaH-perynatop Temnepatypbl AVTQ ¢ Hapy»HoI pe3b6oii” AnanasoHom TemnepaTypHON HacTpoiiku 45-60°C, P, = 16% 6ap,
Tuaxe = 100 °C?, AP, = 7 6ap, gatumk @9,5 mm 1 | = 150 mm

Tun OnwcaHne Koposblit Homep
AVTO KnanaH-perynatop AVTQ ¢ gatunkom pacxoga AVDO?, [], = 15 mm, K, = 1,6 M*/4 003L7020
To xe, [, = 20 Mm, K, = 3,2 M*/y 003L7015

" TpucoeguHuTenbHble GUTUHIY TaKME Xe, YTo 1 A1 KnanaHoB VS2, VM2 (cm. cTp. 63).
2 ina patumka pacxoga AVDO Py = 10 6ap, Ty = 120°C.

3 MImnynbcHble Tpy6km ans AVDO dupmoit Danfoss He noctasnsioTcs.

KnanaH-perynatop TemnepaTypbl o6patHoro tennoHocutens FJV, mybToBbIii, C Anana3oHOM TemnepaTypHO HaCTPOKN
20-60°C, P,=16 6ap, T,.=130°C

Tun OnwcaHve KopoBbliii Homep
0,=15mm, K, =19 M7y 003N5117
FV 0, =20 mm, K, = 3,4 m*/y 003N5118
0, =25mm, K, = 5,5 M*/4 003N5119

4.2. CocTtaBHbIe perynaTtopbl Temneparypbl

TepmoanemeHTbl RAVI 1 RAVK, T,,..120°C ana npuMeHeHnA C TPEXXOA40BbIM KnanaHom Tuna VMV

Tun OnucaHne KopoBblii Homep
RAVI C fnana3oHoM TemnepaTypHoI HacTponku 43-65 °C 013U8008
RAVK C AnanasoHOM TemMnepaTypHOii HaCTPOIKM 25-65 °C 013U8063

lnb3a naTyHHasA Ana yctaHoBKM TepmobannoHa TepmosniemeHToB RAVI 1 RAVK B Tpy6onposofe

Tun Onvcanne KopoBbiih Homep
| =182 mm, pe3bba 1/2" 013U0290

KnanaHn perynupytowuii Tpexxogosoit tuna VMV naTyHHbIi My$TOBbIN HepasrpyxeHHbiin Py = 16 6ap npu T,,120°C, Z = 0,5
AnA npruMeHeHna ¢ TepmoanemeHTamun RAVI n RAVK

Tun OnwcaHve KopoBbliii Homep
VMY [, =15 mm, K, = 2,5 M*/u, xop WiToKa 2 MM 065F0015
[l, = 20 MM, K,, = 4 M*/y, X0 WTOKa 2,1 MM 065F0020

TepmoanemeHTbl AVT B KOMMNJIEKTE C NaTyHHOW MMNb30M, C Anana3oHoM TemnepaTypHon HacTpoliku 40-90 °C ana npuMeHeHuA
C npoxoAHbIMu KnanaHamu Tuna VG n VGF

Tun OnwcaHve KopoBbliii Homep
AVT [insa knanaHos, [l, = 15-25 Mm 065-0598
[na knanaHos, [, = 32-50 mm 065-0602
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KnanaH perynupytowmii npoxoaHon Tuna VG naTyHHbIA C Hapy»kHOW pe3bboii pasrpyxeHHbiii Py = 25 6ap, T,. = 150 °C ana npwu-
MeHeHUA ¢ TepmoasiemeHToMm AVT

Tun Onwucanve Koposblit Homep
Il,=15wm, K, = 0,4 /4, Z=0,6 065B0770
0,=15mm, K,;=T1Mm/4,Z=0,6 065B0771
I,=15mm, K, = 1,6 /4, Z=0,6 065B0772
I, =15mm, K, =2,5M/4,Z=0,6 065B0773
I,=15mm, K, =4M/4,Z=0,6 065B0774

VG T, =T5wm, K, =63 /4, Z=06 06580775
Il,=15mm, K, =8M/4,Z=0,6 065B0776
I, =15 mm, K, = 12,5 /4, Z=0,6 065B0777
I, =15mm, K,;=16 M*/4,Z=0,6 065B0778
I, =15mm, K, =20 M*/4,Z=0,6 065B0779

KnanaH perynupytowmii npoxofgHon tmna VGF uyryHHbIi GnaHuesbli pasrpyeHHbiil Py = 25 6ap, T,.. = 150 °C ana nprmeHeHns
c TepmoanemeHTom AVT

Tun Onwucanne Koposblit Homep
0,=15mm, K, =4 M/, Z=0,6 065B0780
0,=20mm, K, =63 M/4,Z=0,6 065B0781

VGF [0,=25mm, K, =8M/4,Z=0,6 065B0782
I, =40 mm, K, =16 M*/y, Z=0,6 065B0783
To xe, [l, = 25 mm, K, = 8 M*/u, Z = 0,55 065B0784
I, =50 mm, K, =20 M*/y, Z=0,6 065B0785

KomnneKT npucoeanHnTeNnbHbIX GUTUHIOB AN perynupytoulero KnanaHa VG (2 HANnens, 2 HaknaHble raikuy, 2 NPOoKNaaKu)

Tun Onwncanne KopoBbiin Homep
C HapyHom pe3bboit, [, = 15 Mm 003H6902
To xe, [, =20 Mm 003H6903
To xe, [, = 25 Mm 003H6904
To xe, [, =32 Mm 003H6905
Mop npusapky, A, = 15 mm 003H6908

- To xe, [l, = 20 M 003H6909
To xe, [l, = 25 Mm 003H6910
Toxe, [, =32 Mm 003H6911
To xe, [, = 40 Mmm 003H6912
To xe, [, = 50 Mm 003H6913

TepmoanemeHT AFT B KoMniekTe ¢ 6POH30BOW MMb301 C Arana3oHOM TemnepaTypHON HacTponkmn 20-90 °C AnA npumeHeHnA
C YH/BepCanbHbIM MPOXOAHbIM KnanaHom Tuna VFG2Y [l, = 15-125 mm 1 TpexxoposbiM Tuna VFG33 I, = 25-125 mm

Tun Onwncanne KopoBbiin Homep

AFT06 [invHa KanunnapHor Tpy6KM 5 M, nocToAHHasA BpemeHm 120 ¢, runb3a | = 386 MM ¢ nameTpom pesbbbl 1” 065-4391

" HomeHknatypy knanaHos VFG2 1 VFG33 cm. Ha cTp. 60 1 61.

5. IuppaBnmyeckue peryasaTopsl Iepemnaja qaBaIeHnn
5.1. MoHOGnoOuYHbIe perynaTopbl Nepenaga gaBfieHuUI

KnanaH-perynatop nepenaga aaBneHuii Tna AVPY gns obpaTHoro Tpy6onpoBoAa naTyHHbIN € HapyXHoW pe3bboit? P, = 16 6ap
npu Tae = 150 °C

Tun Onwucanve KopoBblii Homep
I, =15 mm, K, = 1,6 M°/y, AP, = 0,2-1 6ap, Z= 0,6 003H6206
To xe, AP, =0,8-1,86ap, Z=0,6 003H6212
I, =15mm, K, = 2,5 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6207
To xe, AP, =0,8-1,8 6ap, Z= 0,6 003H6213
I, =15 mm, K, = 4 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6208

AVP To xe, AP, =0,8-1,86ap, Z=0,6 003H6214
I, =20 mm, K, = 6,3 M*/u, AP, = 0,2-1 6ap, Z=0,6 003H6209
To xe, AP, =0,8-1,86ap, Z=0,6 003H6215
I, = 25 mm, K, = 8 M*/y, AP, = 0,2-1 6ap, Z = 0,6 003H6210
To xe, AP, =0,8-1,8 6ap, Z= 0,6 003H6216
I, =32 mm, K, = 10 M*/y, AP, = 0,05-0,5 6ap, Z = 0,6 003H617

" [lononHuTenbHo TpebyeTca MMnynbcHas Tpy6Kka AV (cm. cTp. 66).
? MNpucoeanHnTENbHbIE GUTUHIU NCMONbL3YIOTCA OT KnanaHa VG (cm. cTp. 64).
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KnanaH-perynaTtop nepenasa fasnexuit una AVPY ana nopatolero TpybonpoBofa NaTyHHbIN € HapyHo pe3b6oir? P, = 16 6ap

npu Tae = 150 °C

Tun OnwcaHve

KopoBbliit Homep

[, = 15 mm, K, = 1,6 M/, AP, = 0,05-0,5 6ap, Z= 0,6 003H6238
To xe, APy =0,2-16ap, Z=0,6 003H6244
[, =15 mm, K, = 2,5 W*/u, AP, = 0,05-0,5 6ap, Z=0,6 003H6239
To xe, AP, =0,2-16ap, 2= 0,6 003H6245
I, =15 mm, K, =4 m/y, AP, = 0,05-0,5 6ap, Z= 0,6 003H6240
AVP To xe, APy =0,2-16ap, Z=0,6 003H6246
[, =20 mm, K,, = 6,3 M*/y, AP, = 0,05-0,5 6ap, Z= 0,6 003H6241
To xe, APy, =0,2-1 6ap, Z=0,6 003H6247
A, =25 mm, K, =8 M*/y, APy, =0,05-0,5 6ap, Z=0,6 003H6242
To xe, APy =0,2-16ap, Z=0,6 003H6248
A, =32mm, K, =10 %y, AP, = 0,05-0,5 6ap, Z=0,6 003H6243

!V [lononHuTenbHo TpebyeTca MMMyNbcHasA TpyoKa AV (cm. cTp. 66).
2 MpucoeanHUTENbHBIE GUTUHIY UCMONb3YIOTCA OT KNanaHa VG (cm. cTp. 64).

KnanaH-perynatop nepenapa aasneHui Tuna AVPY gna obpatHoro Tpy6onpoBofa NaTyHHbI C HapyxHoii pe3bboir? P, = 25 6ap

npu Tae = 150 °C

AVP

Tun Onvcanve KopoBbiih Homep
C HapyxHoii pe3bboit, I, = 15 mm, K,s = 1,6 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6283
To xe, APy =0,3-2 6ap, Z=0,6 003H6293
O,=15mm, K, = 2,5 My, AP, = 0,2-1 6ap, Z = 0,6 003H6284
To xe, AP, =0,3-2 6ap, 2= 0,6 003H6294
I, =15 mm, K, =4 m/y, AP, = 0,2-1 6ap, Z= 0,6 003H6285
To xe, APy =0,3-2 6ap, Z=0,6 003H6295
L, =20 mm, K, = 6,3 My, AP, = 0,2-1 6ap, Z = 0,6 003H6286
To xe, AP, =0,3-26ap, 2= 0,6 003H6296
I, = 25 mm, K, =8 M/y, AP, = 0,2-1 6ap, Z= 0,6 003H6287

003H6297

Toxe, APy =0,3-2 6ap, Z=0,6

" [lononHnTenbHo TpebyeTca MMnynbcHasa Tpybka AV (cm. cTp. 66).
2 MpucoeanHUTENbHbIE GUTUHIM UCMONB3YIOTCA OT KNnanaHa VG (cm. cTp. 64).

KnanaH-perynaTtop nepenaga fasnexuit una AVPY ana nopatolero Tpybonposo/a NaTyHHbIN C Hapy»KHOW pe3bboit? P, = 25 6ap

npu Tae = 150 °C

Tun Onwucanve

KopoBbliit Homep

AVP

To xe, APEr =0,3-26ap,Z=0,6

C HapyxHoi pe3bboi, [l, = 15 mm, K, = 1,6 M*/4, AP, = 0,2-1 6ap, Z= 0,6 003H6315
To xe, APy =0,3-2 6ap, Z=0,6 003H6325
[, =15 mm, K, = 2,5 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6316
To xe, APEr =0,3-26ap,Z=0,6 003H6326
B, =15 mm, K, =4 m*/4, AP, =0,2-16ap, Z=0,6 003H6317
To xe, APy =0,3-2 6ap, Z=0,6 003H6327
[, =20 mm, K, = 6,3 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6318
To xe, AP, =0,3-2 6ap, 2= 0,6 003H6328
0, =25mm, K, =8 M*/y, APw:O,Z—l 6ap, Z=0,6 003H6319

003H6329

" lononHnTenbHo TpebyeTca nMnynbcHas Tpy6ka AV (cm. cTp. 66).
2 MpucoeanHUTENbHbIE GUTUHIM UCMONB3YIOTCA OT KNnanaHa VG (cm. cTp. 64).

KnanaH-perynatop nepenafa gasneHuit tuna AVP" ana obpaTtHoro TpybonpoBoaa 4yryHHbln ¢dnaHuesbiit Py, = 25 6ap

npu Tae = 150 °C

AVP

Tun OnwcaHne KopoBbliii Homep
C HapyxHoii pesbboit, [l, = 15 mm, K, =4 M*/4, AP, = 0,2-16ap, 2= 0,6 003H6345
To xe, AP, =0,3-2 6ap, 2= 0,6 003H6351
[, =20 MM, Ki; = 6,3 M*/y, AP, = 0,2-1 6ap, Z = 0,6 003H6346
To xe, AP, =0,3-2 6ap, 2= 0,6 003H6352
L, =25 mm, K, = 8 MYy, AP, = 0,2-1 6ap, Z= 0,6 003H6347
To xe, AP, =0,3-2 6ap, 2= 0,6 003H6353
[, =32 mm, K, = 12,5 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6348
To xe, APy =0,3-2 6ap, Z=0,6 003H6354
[, =40 mm, K, =16 M*/y, APEr =0,2-16ap,Z=0,6 003H6349
To xe, AP, =0,3-26ap, 2= 0,6 003H6355
[l, = 50 MM, K, = 20 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6350

003H6356

Toxe, APy =0,3-2 6ap, Z=0,6

" [lononHuTenbHo TpebyeTcs uMnynbcHas Tpy6ka AV (cm. cTp. 66).
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KnanaH-perynatop nepenaga aasneHuin Tvna AVPY ana nopatowero Tpybonposoaa YyryHHbIn GpnaHuesblin Py, = 25 6ap

npu Tyae = 150 °C

Tun Onwucanve Koposblit Homep
C HapyxHoit pe3b6oi, [l, = 15 mm, K,, = 4 M*/y, AP, = 0,2-1 6ap, Z = 0,67 003H6369
To xe, AP, = 0,3-2 6ap, Z= 0,6 003H6375
[, = 20 mm, K,, = 6,3 M*/y, AP, = 0,2-1 6ap, Z = 0,67 003H6370
To xe, AP, = 0,3-2 6ap, Z = 0,6 003H6376
A, =25 mm, K, = 8 M*/y, AP, = 0,2-1 6ap, Z=0,6” 003H6371

AVP To e, AP, = 0,3-2 6ap, Z=0,6” 003H6377
A, =32 mm, K, =125 W’/y, AP, = 0,2-1 6ap, Z=0,6 003H6372
To xe, APy, =0,3-26ap, 2= 0,6 003H6378
A, =40 mm, K, =16 /4, AP, =0,2-1 6ap, Z= 0,6 003H6373
To xe, APy, =0,3-26ap, Z=0,6 003H6379
I, = 50 mm, K, = 20 M*/y, AP, = 0,2-1 6ap, Z= 0,6 003H6374
To e, AP, =0,3-2 6ap, 2= 0,6 003H6380

" [lononHutenbHo TpebyeTcs uMnynbcHas Tpybka AV (cm. cTp. 66).
2 [lononHWTeNbHO TPebyioTcs ABE UMMYSbCHbIE TPYOKM AV.

|/|MI'IyJ'IbCHaﬂ pr6Ka B KOMMNeKTe C NpucoegnHUTENbHbIMIN d)I/ITI/IHFaMI/I ANA KnanaHa — perynAaTopa nepenapa AaBJ’IeHI/IVI Tna AVP

Tun

Onwucanve

KopoBblii Homep

AV

@6 MM, | = 1,5 M, WITyLep ANA NpUCOeANHEHNA K TPyOONPOBOAY C HapyXHOWN pe3bboii 1/2”

003H6854

5.2. CocTaBHble perynatopbl nepenaja AaBneHu

Perynupytouime 6nokm Tuna AFPY gns coctaBHoro perynsatopa nepenaga AaBneHuin

Tun OnwncaHne Koposblii Homep
C IMana3soHOM HacTpoiiku nepenaga fasnenuii AP, = 0,05-0,35 6ap, Ana knanaxa [}, = 15-250 mm 003G1018
AFP To xe, AP, = 0,1-0,7 6ap, Ans knanaxa [}, = 15-250 Mm 003G1017
To xe, AP, =0,15-1,5 6ap, ana knanaHa [l, = 15-250 mm 003G1016
AFP-9 C nana3oHOM HacTpOiiKn nepenaaa fanenuii AP, = 0,5-3 6ap, ana knanata [l, = 15-125 Mm 003G1015
003G1014

To xe, APEr =1-6 6ap, AnA knanawa [l, = 15-125 vm

" MprMeHAETCA COBMECTHO C YHMBEPCANbHBIM Perynvpyowmm KnanaHom tuna VFG2 (ctp. 60). lononHuTensHo TpebyloTcs ABE UMNY/bCHbIe TPYOKM AF (cM. CTp. 66).

MMHyﬂbCHaﬂ pr6Ka B KOMMJ1EKTE C NpUCoeaNHUTENbHbIMIA d)VITVIHFaMVI ANA perynAatopa nepenaga nasneHunn Tna AFP

Tun

Onwvcanve

Koposblit Homep

AF

@10 MM, | = 1,5 M, WTyLep A8 NPUCOEMHEHNA K TPyOONPOBOAY C HapyXHOV pe3bboil 1/4”

003H0279

6. ConeHongHbIe (3/1eKTPOMAarHUTHBIE) K/TallaHbI

ConeHoungHbIN (3NeKTPOMarHMTHBbIN) KnanaH

Tun Onucanve KopoBblii Homep
I, =15mm, K, =4 m*/y 032U7115
[, =20 mm, K, = 8 M*/y 032U7120
EV220B I, =25mm, K, = 11 M*/y 032U7125
(HopManbHO 3aKpbITI) | 1 =32 M, K, = 18 M/u 032U7132
I, =40 mm, K, = 24 M*/y 032U7140
[, =50 mm, K, =40 M*/u 032U7150

YHuBepcanbHasa an

eKTpOMarHMTHas KaTyLlKa Ana coneHongHoro KnanaHa EV220B

Tun

Onwucanve KopoBblii Homep
10 B, 220 B, knacc 3awubi IP65 018F7351
To xe, 24 B 018F7358

LTekep ansa nogkn

IO4YEHUA 3TIEKTPUYECKOro kabens K 3HeKTpOMaFHI/ITHOIZ KaTylwKe CONeHOMAHOro KnanaHa

Tun

Onucanve

KopoBblii Homep

[inAa nogKnoueHna SneKTpMYeCcKoro Kabens K 3J'|eKTpOMaI'HI/ITHOIZ KaTyLKe CONeHOWAHOro KnanaHa

042N0156

Dacifi

ITpunosxenne 4 (pono/pKeHNe)

| 64



7. DNMeKTPOKOHTAKTHBIE JATYMKY JaB/IeHus (IIPeccOCTaThI)

MpeccocTaT ¢ ogHONONOCHBIM Nepekntoyatenem SPDT

Tun Onucanve KopoBbliii Homep
KPI35 [lnanasoH HacTpoiiku 0,4-8 6ap, Wwryuep 1/4', Makc. Harpy3ka Ha KOHTaKTbl 6 A 060-121766
KPI36 [lnanasoH HacTpoiku 4-12 6ap, Wwryuep 1/4', Makc. Harpy3ka Ha KOHTaKTbl 6 A 060-118966

MNpeccocTaT nepenaga fasneHnii C OQHOMOMOCHBIM Nepekntoyatenem SPDT

Tun OnwucaHve

KopoBbiih Homep

RT 262A [lnanasoH HacTpoiku 0,1-1,5 6ap, wryuep 3/8", MaKc. Harpy3Kka Ha KOHTaKTbl 4 A

017D002566

8. baraHcMpoBOYHbIE K/IallaHbI

KnanaH 6anaHcnpoBouHblii MSV-BD, pyy4HoI, naTyHHbIN, C M3MepuTenbHbIMU Hunnenamu, Py = 20 6ap, Ty.. = 120 °C, AP"** = 2,5 6ap

Tun OnwcaHve

KopoBbliii Homep

MSV-BD

MydTosbiin, [, = 15 mm, LF, K, =2,5 M*/y 003Z4000
Toxe, [, =15 mm, K, =3 M*/u 00374001
To xe, [, =20 Mm, K, = 6,6 M*/4 00374002
To xe, [, = 25 mm, K, = 9,5 M*/y 00374003
To xe, [, =32 mm, K, = 18 M*/y 00374004
To xe, [, =40 mm, K, = 26 M*/4 00374005
To xe, [I, = 50 Mm, K, = 40 M*/u 00324006
C HapyxHoii pe3b6oit, [l, = 15 mm, LF, K, =2,5 m*/y 00374100
Toxe, [, =15 mm, K,, = 3 M*/u 00374101
Toxe, [, =20 mm, K, = 6,6 M*/u 00324102

KnanaH 6anaHcmpoBouHblii MSV-F2, pyuHoid, YyryHHbI, GnaHLeBblii, C M3MepUTENbHbIMU HUNNenamu, Py = 16 6ap, T« = 130 °C,

AP, = 1,5 6ap

Tun Onwcanve

KopoBbliii Homep

MSV-F2

0,=15mm, K, =3,1 My 00371085
I, =20 mm, Ks = 6,3 M*/4 003Z1086
[, =25mm, K, =9 M/y 00321087
[, =32 MM, K, = 15,5 W/u 00321088
[, =40 mMm, K, = 32,3 M*/4 00321089
I, =50 mm, K,s = 53,8 M*/4 003Z1061
I, = 65 mMm, K,s = 93,4 M*/y 00321062
[, =80 mMm, K,s = 122,3 M*/y 00321063
[, =100 mm, K,, = 200 m*/y 00321064
[, =125 mm, K,s = 304,4 M*/4 003Z1065
[, = 150 mm, K, = 400,8 M*/u 00321066
[l, = 200 mwm, K, = 685,6 M*/u 00321067
[, =250 mm, K, = 952,3 M*/u 00321068
[, = 300 mm, K., = 1380,2 M¥/4 00321069
[, =350 mm, K, = 2046,1 M*/4 00321090
[, =400 mwm, K, = 2584,6 M*/4 00321091

KnanaH 6anaHcrpoBouHbint MSV-F2, pyuHoii, 4yryHHbIR, GrnaHueBbli, C U3MepuTenbHbIMU Hunnenamu, Py, = 25 6ap, Ty.. = 150 °C,

AP, = 2 6ap

Tun OnwcaHve

KopoBbliii Homep

0,=15mm, K, = 3,1 M*/u 003721092
I,=20mm, K, = 6,3 M/y 00321093
0, =25 mm, K, =9 m*/u 00321094
I, =32 mm, K, =155 M¥/y 00371095
[, =40 mm, K, = 32,3 M*/y 00321096
I, =50 Mm, K,s = 53,8 */u 00321070
[, =65mm, K, =934 Mm/4 00321071
MSV-F2 [, =80 mm, K,s = 122,3 M*/y 00321072
[, =100 mm, K, = 200 m*/4 00321073
I, = 125 mm, K,s = 304,4 M*/y 00321074
I, = 150 m, K., = 40,8 M/ 00321075
[, =200 mm, K, = 685,6 M*/4 00321076
[, =250 mm, K, = 952,3 M*/u 00321077
I, =300 mm, K,s = 1380,2 M*/4 003721078
[, =350 mm, K, = 2046,1 m*/u 00321097
[, =400 mm, K, = 2584,6 M>/u 003721098
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9. TpybonpoBonHas apmarypa

9.1. 3anopHble 1 CNYCKHble LWapoBbie KPaHbl

LLlapoBble KpaHbl 3aMopHble CTaNlbHble CO CTaHAAPTHLIM MPOXOAOM T, = 180°C

Tun Onwucanve KopoBblii Homep
Mop npnBapky ¢ pykoaTKoii P, = 40 6ap, [l, = 15 mm, K,, = 12 M*/y 065N0100
To xe, [l, =20 mm, K, = 14 M*/y 065N0105
To xe, [, = 25 mm, K,s = 26 m*/yu 065N0110
To xe, [l, =32 mm, K, =41 M*/4 065N0115
To xe, A, = 40 mm, K, = 68 m*/y 065N0120
JiP-WW To xe, [, = 50 Mm, K, = 112 M*/y 065N0125
To xe, P, = 25 6ap, [, = 65 Mm, K, = 200 M*/4 065N4280
To xe, [l, = 80 Mm, K, = 380 M*/4 065N4285
To xe, l, = 100 Mm, K, = 620 M*/4 065N0140
To xe, [, = 125 mm, K, = 1025 M*/y 065N0745
To xe, l, = 150 Mm, K, = 1490 m*/y 065N0750
To xe, [l, = 200 mm, K,, = 2300 M*/y 065N0755
OnaHuesbiii ¢ pykoaTkol P, = 40 6ap, [, = 15 mm, K, = 12 m*/y 065N0300
To xe, [, = 20 mm, K, = 14 M*/y 065N0305
To xe, [, = 25 mm, K, = 26 /4 065N0310
JiP-FF To xe, [l, =32 mm, K, =41 M*/y 065N0315
To xe, [, = 40 mw, K., = 68 m*/u 065N0320
To xe, [, = 50 Mm, K, = 112 M*/y 065N0325
To xe, P, = 25 6ap, [l, = 65 mm, K, = 200 M*/4 065N0330
To xe, [l, = 80 mm, K, = 380 M*/4 065N0335
To xe, l, = 100 Mm, K, = 620 M*/y 065N0340
To xe, [, = 125 mm, K, = 1025 M*/y4 065N0945
To xe, l, = 150 mm, K, = 1490 m*/y 065N0950
To xe, [, = 200 mm, K, = 2300 M*/y4 065N0955
Jip-FF To xe, P, = 16 6ap, [l, = 65 mm, K, = 200 M*/4 065N4282
To xe, [, = 80 Mm, K, = 380 M*/y 065N0235
To xe, [l, = 100 mm, K, = 620 M*/u 065N0240
To xe, [, = 125 mm, K, = 1025 M*/4 065N0845
To xe, l, = 150 Mm, K, = 1490 m*/y 065N0850
To xe, [, = 200 mm, K, = 2300 M*/4 065N0855
Mop nprBapKy ¢ pyyHbiM pesyktopom P, = 25 6ap, [l, = 150 Mm, K., = 1490 m*/4 065N0151
To xe, [l, = 200 mm, K, = 2300 M*/y 065N0156
To xe, l, = 250 Mm, K, = 4600 m*/y4 065N0161
JiPIGWW To xe, [l, = 300 Mm, K,, = 7700 M*/y4 065N0166
To xe, [l, = 350 mm, K,,7700 m*/y 065N0171
To xe, 1, = 400 mm, K, = 9000 m*/y 065N0176
To xe, [l, = 500 Mm, K, = 18000 m*/y 065N0181
To xe, [l, = 600 mm, K,, = 16000 M*/4 065N0186
OnaHueBbIli ¢ py4HbIM pefiykTopom P, = 25 6ap, [, = 150 mm, K, = 1490 m*/4 065N0351
To xe, [, = 200 mm, K, = 2300 M*/y4 065N0356
To xe, l, = 250 Mm, K, = 4600 m*/y 065N0361
To xe, [l, = 300 Mm, K,, = 7700 M*/y4 065N0366
To xe, A, = 350 Mm, K,, = 7700 /4 065N0371
To xe, [, = 400 mm, K, = 9000 mM*/4 065N376
JiP/G-FF To xe, [l, = 500 Mm, K, = 18000 m*/y 065N0381
To xe, P, =16 6ap, [l, = 150 mm, K, = 1490 M*/y 065N0251
To xe, [, = 200 Mm, K, = 2300 m*/y 065N0256
To xe, [, = 250 mm, K, = 4600 M*/y 065N0261
To xe, [, = 300 Mm, K, = 7700 m*/y4 065N0266
To xe, [, = 350 mm, K, = 7700 M*/4 065N0271
To xe, [, = 400 mm, K,, = 9000 m*/y4 065N0276
To xe, 1, = 500 mm, K,, = 18000 M*/4 065N0281
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LlapoBoi1 KpaH 3aMopHbIf MypTOBbIN MOHOMPOXOAHON U3 HepXaBsetowen ctanu Py = 69 6ap, Ty = 230°C

Tun Onvcanne KopoBbliit Homep
O,=8mm, K, =47 m/u 149B5209
Toxe, [, =10 mm, K,, = 8,5 M*/4 149B5210
Toxe, [, =15mm, K, = 13,2 M*/y 149B5211
X1666 To xe, [, = 20 vm, K, = 17 M*/y 149B5212
To xe, [1, = 25 mm, K, = 30,2 M*/y 149B5213
To xe, [, =32 mm, K, = 45,2 M*/y 149B5214
To xe, [, =40 mm, K, = 69,7 M*/y 149B5215
To xe, [1, = 50 Mm, K, = 128,2 M*/y 149B5216

LLlapoBble KpaHbl natyHHble T, = 120°C

Tun OnwcaHve KopoBbliii Homep

3anopHblii MydTOBbINA NonHonpoxoaHo P, = 30 6ap, T.. = 120 °C, A, = 15 mm, K, = 17 M*/u 09007012
To xe, [I, = 20 Mm, K, = 41 M*/u 09007034
EAGLE To xe, P, =25 6ap, [l, = 25 mm, K = 70 M*/y 09007100
(aHanor Techno-A) To e, P, =20 6ap, [, = 32 mm, K, = 121 M*/y 09007114
To xe, P, =15 6ap, [l, = 40 mm, K,; = 200 m*/y 09007112
To xe, [1, = 50 Mm, K, = 292 M*/u 09007200
3anopHbIi MyGTOBbINA MONHOMPOXOAHOM CO CMYCKHBIM 31EMEHTOM U 3armyLUKON 09011012

P, =306ap, Ty = 120°C, [, = 15 Mm, K, = 17 ¥/
EAGLE To xe, [, = 20 mm, K,s = 41 m*/y 09011034

- — — 3

(aHanor Techno-C) To xe, P, =25 6ap, I, = 25 mm, K = 70 M*/4 09011100
Toxe, [1, =32 mMm, K, =121 M*/y 09011114
To xe, P, =20 6ap, [, = 40 mm, K,; = 200 m*/4 09011112
To xe, [1, = 50 Mm, K, = 292 M*/4 09011200
3anopHblii C NaTPyOKOM 1 HaKIBHO ralkoii (<amMepuKaHKo») MOMHOMPOXOAHO 09005012

P, =50 6ap, Tyu = 120°C, I, = 15 Mm, K, = 17 m*/y
EAGLE To e, fl, = 20 mm, K, = 41 w'/u 09005034

(aHanor Project)
To xe, P, =40 6ap, [l, = 25 Mm, K,s = 70 M*/y 09005100
To xe, P, =30 6ap, [, = 32 mm, K, = 121 M*/u 09005114
CryCcKHO C HapyXHOIi pe3b6oil M NaTpybKom AnA nprcoeanHeHus WwiaHra Py = 15 6ap, T,a = 90°C, [, = 15 Mm 09003012
EAGLE To e, fly= 20 M 09003034
(aHanor Export) -

To xe, [, =25 Mm 09003100

9.2. 3aTBOpPbI ANCKOBbIE NOBOPOTHbIE

3aTBOpPbI MCKOBbIE MOBOPOTHbIE /1A MexXdnaHLeBON ycTaHOBKM YyryHHble P, = 16 6ap (ana [, = 25 mm P, = 10 6ap), Ty = 120 °C

Tun Onwcanve KopoBbliii Homep
I, = 25 mm, K, = 40 M*/u 065B7350
[, =32/40 mm, K, = 62 M*/y 065B7351
[, =50 mm, K, = 79 M*/4 065B7352
[, =65 mm, K, = 174 M*/y 065B7353
I, = 80 mm, K, = 275 m*/y 065B7354
VFY-WH 1, = 100 ww, K,, = 496 /4 065B7355
I, =125 mwm, K,; = 883 M*/u 065B7356
[, =150 Mm, K, = 1212 w/y 065B7357
[l, = 200 mwm, K, = 2500 m*/y 065B7358
[, = 250 M, K, = 3948 M*/y 065B7359
[, =300 mwm, K., = 5635 M*/u 065B7360
[, =25 mm, K, = 40 M*/y 149G012853
[, = 32/40 mm, K, = 62 M*/u 149G011254
[, = 50 Mm, K, = 79 M/4 149G011266
I, =65 mm, K, = 174 M*/y 149G011287
[, =80 mm, K, = 275 m*/y4 149G011297
SYLAX [, = 100 mm, K, = 496 M*/u 149G011316
[, =125 mwm, K, = 883 m*/u 149G011334
I, =150 mm, K, = 1212 */y 149G059260
[, = 200 mwm, K,s = 2500 M*/4 149G016281
[, = 250 mwm, K, = 3948 M*/u 149G41090
[l, =300 mwm, K, = 5635 M*/4 149G023904
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9.3. O6paTHble KnanaHbl

O6paTHbIN KnanaH YyryHHbli dnaHuesbin Py = 16 6ap (dnaHubl P, = 10 6ap), T, = 100 °C

Tun Onwncanne Koposblit Homep

[l, =40 mm, K, = 47 M*/4 149B2281

I, =50 mm, K, = 99 M*/4 149B2282

[, =65 mm, K, = 159 M*/y 14982283

[, =80 mm, K, = 222 M*/y 149B2284

[l, =100 mwm, K,s = 396 m*/u 149B2285

402 I, =125 mm, K, =619 M*/y 149B2226

I, = 150 mwm, K, = 890 M*/u 14982227

[l, = 200 mm, K, = 1120 M*/y 149B2229

[, = 250 mm, K, = 2010 M*/y 14982230

[l, = 300 mm, K,s = 2459 M*/y 149B2231

[l, =350 mm, K, = 2843 M*/y 14982232

[l, =400 mwm, K,s = 4370 M*/y 149B2233

O6paTHble KnanaHbl NaTyHHble pe3bboBble

Tun Onucanue KopoBblii Homep

MydToBbil € nnacTMaccosbim 3aTBopom P, = 10 6ap, Tyae = 90°C, [l, = 15 Mm, K, = 4,4 M*/4 09030012

To xe, [, = 20 mm, K,; = 6,7 M*/4 09030034

EAGLE To xe, [, = 25 mm, K, = 11,9 w*/y 09030100

(ananor EURA) To xe, [, = 32 mm, K, = 17,4 M*/u 09030114

To xe, l, = 40 mm, K, = 29 m*/y4 09030112

To xe, [l, = 50 Mm, K, = 46,5 M*/4 09030200

C HapyXHoW pe3b6oli 1 MeTannmyeckum 3aTBopom Py = 16 6ap, T, = 80°C, [l, = 15 mm, K, = 4,25 M*/y 149B2890

To xe, [l, = 20 mm, K, = 9 M*/y 149B2891

2230 To xe, l, = 25 mw, K, = 14,53 M*/4 149B2892

To xe, [, =32 mm, K, = 23,3 M*/4 149B2893

To xe, [, = 40 mw, K,, = 40,47 M*/4 149B2894

To xe, [l, = 50 Mm, K, = 65,27 M*/4 149B2895

KomnnekT nprcoegnHnTenbHbIX NaTpybKoB C HAapYXHO Pe3b60i 1 HaKNAHBIMI railkamu 003N5070

P, =16 6ap, T,a = 80°C, [, = 15 Mm

To xe, l, = 20 mm 003N5071

To xe, [, =25 mm 003N5072

To xe, [, =32 mm 003N5073

To xe, l, = 40 Mm 003F6061

223 To xe, [l, = 50 Mm 003F6062

KomnneKT nprBapHbIX NpUCcoeAVHUTENbHBIX NaTPYOKOB C HaKAHBIMM raitkamu P, = 16 6ap, T,.. = 80°C, [, = 15 Mm 003N5090

To xe, l, = 20 mm 003N5091

To xe, [, =25 mm 003N5092

To xe, [, =32 mm 003N5093

To xe, [l, =40 mm 003F6081

To xe, [, = 50 Mm 003F6082

" [InA coerHeHA ¢ Tpy6onpoBoAoM TPebyloTca NprBapHble n pe3bboBble MPUCOeANHUTENbHbIE NAaTPYOKK, 3aKa3biBaeMble OTAEbHO.

O6paTHble KnanaHbl, MexdnaHLeBble

Tun Onucanve KopoBblii Homep
3 Hepxasetoweil ctanu [], = 15 mm, P, = 40 6ap, Tax = 350°C, K,s = 4,24 M*/4 065B7770
812 To xe, [, = 20 mm, K,; = 7,8 M*/u4 065B7771
To xe, [, = 25 mm, K, = 12,4 M*/u 065B7772
JlatyHHbIA, [l, = 32 Mm, Py = 16 6ap, T, = 200°C, K, = 18 M*/y 065B7773
To xe, [, = 40 mm, K, = 28 M*/y4 065B7774
To xe, [, = 50 Mm, K, = 40,1 M*/4 065B7775
Koskuit uyryH, [l, = 65 MM, P, = 16 6ap, T, = 150°C, Kys = 72,5 M*/4 065B7776
802 To xe, [, = 80 Mm, Ki; =111 M*/4 065B7777
To xe, [, = 100 mm, K., = 182 M*/u 065B7778
BbicokonpoyHblit uyryH, [l, = 125 mm, K, = 302 m*/y 065B7779
To xe, [, = 150 mm, K, = 370 M*/u 065B7780
To xe, I, = 200 MM, K, = 546 mm/y 065B7781
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9.4. CeTtuyaTblie punbTpbI

Cetuatble GUNLTPbI MydTOBbIE NaTYHHbIE Py = 25 6ap, Ty = 110°C

Tun OnvcaHne KopoBbliit Homep
Co cnvBHbIM KpaHoM, [l, = 20 mm, K, = 5,1 M*/4 149B5160
To xe, [, =25 mm, K, = 11,3 M*/y 149B5161
Y222P Toxe, I, =32mm, K, = 17,2 /4 149B5191
To xe, [l, = 40 mm, K, = 23 M*/y 149B5162
To xe, [, = 50 mm, K, = 46,8 M*/4 149B5163
Cnpo6koi ana cnuea, , = 15 mm, K, = 2,7 M*/y 149B6520
To xe, l, = 20 mm, K, = 5,1 M*/y4 149B1769
Y222 To xe, [, =25 mm, K, = 11,3 M*/y 149B1770
Toxe, I, =32mm, K, = 17,2 M*/4 149B1771
To xe, [l, = 40 mm, K, = 23 M*/y 149B1772
To xe, [1, = 50 Mm, K, = 46,8 M*/y 149B1773

CetyaTblii punbTp MydTOBbIN U3 HepxaBetolelt cTanu Py = 40 6ap, T = 175°C

Tun

Onucanve KopoBblii Homep
O,=15mm, K, = 1,03 M*/y 149B5273
[, =20 mm, K, =53 M*/4 149B5274
Y666 [, =25wm, K, =87 M*/y 149B5275
I,=32mm, K, =133 M/4 149B5276
[, =40 mm, K, = 19,34 w*/y 149B5277
[, =50 mm, K, = 30,21 m*/y 149B5278

CeTtuatbiii GunbTP dGnaHLEBbIN YyryHHbIN CO CNBHBIM KpaHoM P, = 16 6ap, T« = 150 °C

Tun

OnwucaHve Koposblit Homep
O, =15 mm, K, =53 M*/u 065B7726
L, =20 mm, K., = 9,5 My 065B7727
I, =25 mm, K, = 16,5 M*/y 065B7728
I, =32 mm, K, = 20 M*/4 065B7729
[, =40 mm, K, = 33 M*/u 065B7730
[, =50 mm, K, = 54 M*/4 065B7731
FVF [, = 65 MM, K, = 95 M*/u 065B7732
[, =80 mm, Ki; = 140 M*/y 065B7733
[, =100 mwm, K,; = 201 M*/y 065B7734
[, =125 mw, K,s = 340 M*/y 065B7735
I, = 150 mm, K, = 526 M*/u 065B7736
[l, =200 mwm, K, = 870 M*/y 065B7737
[, = 250 mwm, K,s = 1260 M*/y 065B7738
[l, = 3000 mm, K\, = 1735 m*/u 065B7739

Cetuatbiii GunbTP dnaHLeBbIn YyryHHbIN ¢ Npobkoi Py, = 25 6ap, Ty = 150°C

Tun

OnwcaHve

KopoBbliii Homep

11, =15 Mm, K,, = 5,3 m¥/u 06587770
[, = 20 mm, K, = 9,5 M*/u 065B7771
I, = 25 mm, K, = 16,5 W/u 065B7772
I, = 32 mm, K., = 20 M/u 065B7773
11, = 40 m, K,, = 33 W/u 06587774
I, = 50 mw, K., = 54 My 065B7775
FVE Il, = 65 Mm, K,, = 95 M/u 065B7776
Il, = 80 mw, K, = 140 w*/u 065B7777
11, = 100 mw, K., = 201 M/u 06587778
[l, = 125 mm, K., = 340 M*/u 065B7779
11, = 150 mw, K, = 526 M*/u 06587780
[, = 200 mw, K, = 870 M/4 065B7781
[l, = 250 mm, K, = 1260 /4 065B7782
f1, = 3000 mm, K,, = 1735 w¥/u 065B7783
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10. TermmocueTunk «/Iormka 9943-Y4» u Sonometer 2000

10.1. Pacxogomepbli

Pacxopgomep ynbtp

a3BykoBoii Tuna SONO 2500 CT pe3bbosoii P, = 25 6ap, T, = 120 °C

Tun Onwucanve KopoBblii Homep
[, =25Mm, G0, = 3,5 M*/Y, G, = 0,14 M3/Y, Gpc = 7 M3/4, 25 umn./n, L= 130 MM 08725527
SONO 2500 CT I, = 25 MM, G5, = 6 M*/Y, G,y = 0,18 M/Y, Gyyoc = 9 MP/Y, 25 umn./n, L = 130 Mm 08724390
[, =40 M, G, = 10 MY, G,,,., = 0,4 M/Y, G, = 20 M3/4, 10 UMN./N, L = 165 MM 08774391

Pacxogomep ynbTp

a3BykoBoii Tuna SONO 2500 CT dpnaHuesbil Py = 25 6ap, T, = 150 °C

Tun Onucaxve KopoBblii Homep
I, = 25 MM, G0y, = 3,5 /4, Gy, = 0,14 M/Y, Gy = 7 MP/4, 25 umn./n, L = 260 Mm 08725528
I, = 25 MM, G, = 6 M*/Y, Gy, = 0,18 M*/Y, Gy = 9 MP/Y, 25 MM/, L = 260 MM 08774365
[, =32 MM, Gy = 6 M*/Y, Gyyy = 0,18 M/Y, Gy = 9 MP/Y, 25 umn./n, L = 260 mm 08774366
SONO 2500 CT I, =40 MM, G5, = 10 MY, Gy, = 0,4 MY, Gyyoc = 20 M*/4, 10 umn./n, L = 300 mm 08724367
[, =50 MM, G,y = 15 M*/Y, G,y = 0,6 M*/Y, G,y = 30 MP/Y, 7,5 umn./n, L = 270 mm 08774368
I, =65 MM, G5,y = 25 /Y, Gy = 1 MP/Y, Gyac = 50 M*/4, 4,5 umn./n, L = 300 Mm 08724369
[, = 80 MM, G,,,,, = 40 M*/Y, G, = 1,6 M*/Y, G,y = 80 M?/Y, 2,5 umn./n, L = 300 mm 08724370

Pacxogomep ynbTp

a3BykoBoii Tuna SONO 1500 CT pesbbosoii P, = 25 6ap, T = 20-150 °C

Tun Onucaxve KopoBblii Homep
I, =15 MM, G5, = 0,6 M*/4,G,,, = 0,048 M*/4, G,y = 1,2 M%/4, T umn./n, L= 110 mm 087-8085
0, =15MMm, G, = 1,5 M¥/4,G,,s = 0,12 M3/Y, Gpae = 3 M3/Y, 1 uMN/N, L =110 MM 087-8086
I, = 20 MM, G0, = 2,5 M*/4,Gyyy = 0,2 M*/Y, Gyore = 5 M/4, T umn./n, L= 130 mm 087-8087
SONO 1500 CT
I, = 25 MM, G0, = 3,5 M*/4,Gyys = 0,28 MY/Y, G = 7 MP/4, 10 UM/, L = 260 MM 087-8088
I, = 25 MM, G0, = 6 M*/4,Gyy, = 0,48 M/Y, Gy = 12 M?/4, 10 umn./n, L = 260 mm 087-8090
I, =40 MM, G5y, = 10 M*/Y4,Gyyys = 0,8 M/Y, Gy = 20 M¥/4, 10 umn./n, L = 300 mm 087-8093

Pacxopgomep ynstp

asBykoBoii Tuna SONO 1500 CT pe3bbosoii P, = 25 6ap, T = 5-150 °C (pekomeHayeTca [nA XONOoAHON BOAbI)

Tun Onucanve KopoBblii Homep
I, =15 MM, G0, = 0,6 M*/4,G,,, = 0,048 M*/4, G,y = 1,2 /4, T umn./n, L =110 mm 087-8097
I, =15 MM, Gy, = 1,5 M*/4,Gyyy = 0,12 M/Y, G = 3 M3/, 1 umn/n, L =110 Mm 087-8098
I, =20 MM, G0y = 2,5 M*/4,Gyy = 0,2 M*/Y, Gypoe = 5 M¥/4, T umn./n, L= 110 mm 087-8099
SONO 1500 CT
0, =25mMm, G0, = 3,5 M*/4,G,,,. = 0,28 M*/Y, G = 7 M3/4, 10 UMN./N, L = 260 MM 087-8100
[l, = 25 MM, G0y, = 6 M*/4,Gyy, = 0,48 M/Y, Gy = 12 M?/4, 10 UM/, L = 260 mm 087-8102
[, =40 Mm, G, = 10 M3/4,G,,,., = 0,8 M*/Y, G, o = 20 M3/4, 10 Umn./n, L = 300 Mm 087-8105

Pacxogomep ynbTp

a3BykoBoii Tuna SONO 1500 CT dnaHuesbIt Py = 25 6ap, T = 20-150 °C

Tun Onucanwve KopoBblii Homep
[l, = 25 MM, G5y, = 3,5 M*/4,G,yy = 0,28 M/Y, G = 7 M3/, 1 uMN/N, L = 260 MM 087-8089
[, =25 MM, G, = 6 M*/4,G,,,., = 0,48 M*/Y, G, = 12 M*/4, 1 vMn./N, L = 260 MM 087-8091
NI, =32 MM, G,ipy = 6 M*/4,Gyy, = 0,48 M/Y, Gy = 12 M3/4, T MmN/, L = 260 Mm 087-8092
SONO 1500 CT
I, =40 MM, G5, = 10 M*/Y4,Gyyy, = 0,8 M/Y, Gy = 20 M*/4, 10 umn./n, L = 300 mm 087-8094
I, =50 MM, G0, = 15 M¥/4, Gy = 1,2 W/Y, Gy = 30 M*/4, 10 umn/n, L = 270 mm 087-8095
I, =65 MM, G0, = 25 M*/Y4,Gys = 2 /Y, Gyparc = 50 M*/4, 10 umn./n, L = 330 mm 087-8096

Pacxopomep ynbtp

assykosow Tuna SONO 1500 CT ¢naHuesbit P, = 25 6ap, T = 5-150 °C (pekomeHayeTCA 4S8 XONOAHON BOAbI)

Tun Onwncanne KopoBbiin Homep
I, = 25 MM, G5y, = 3,5 M*/4,G,, = 0,048 M*/4, G5 = 7 /4, 1 UM/, L = 260 Mm 087-8101
I, = 25 MM, G0 = 6 M*/4,Gyys = 0,12 W/Y, Gy = 12 M*/4, 1 MmN/, L = 260 Mm 087-8103
NI, =32 MM, Gy = 6 M*/4,Gyyy = 0,2 /Y, Gypope = 12 M*/4, 1 iMn/n, L = 260 Mm 087-8104
SONO 1500 CT
I, =40 MM, G5, = 10 M/4,G,,,1, = 0,28 M*/Y, G, = 20 M/Y, 10 umn./n, L = 300 mm 087-8106
[, =50 MM, G0, = 15 M/4,G,,,., = 0,48 M*/Y, G5 = 30 M3/, 10 mn./n, L = 270 Mm 087-8107
[l, =65 MM, G5,y = 25 M*/Y4,Gy = 0,8 M/Y, Gy = 50 M*/4, 10 umn./n, L = 330 mm 087-8108
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10.2. TennoBblUNCANTEND

TennosbluncanTenb

CMNT 943.1

Tun OnvcaHne KopoBbliit Homep
[inA yyeTa TennonotpebneHns B ABYX BBOAAX TEMIOBOW CETV NPU OTKPBITOM 1 3aKPbITO CUCTEMAX TENNOCHABKEHMA.
CNT943.1 CunTbiBaHMe AaHHbIX B MK yepes onTuyeckyio ronosky. Moaaepxka 6 pacxopomepos SONO 2500 CT, 085B09431

6 Tepmonpeobpa3soBartenei, 4 npeobpazoBatens faneHNA. ABTOHOMHOE NTaHue

MpuHapnexHoctu K Tennosbluncnntesnto CMT 943.1

Tun Onwcanve KopoBbliii Homep
ANC 45 ApanTep nepeHoca faHHbIX AnA obecreyeHna pacneyaTki apxnBa 085B0245
ANC 90 Briok cumnTbiBaHMA 11 NepeHOCa Ha KOMMbIOTEp apXVBHbIX aHHbIX NPr6opoB ¢ kabenem USB/RS232 085B0290
ANC78 OnTiyeckas ronoska Ana nopknoyeHna ArC 90 k nopty npubopa yepes Kabenb ¢ pasbemom USB 085B0278
AMNC70 OnTiyeckas ronoBKa AR NOAKNIOYEHUA K KOMMbIOTEPY C Kabenem fnHoii 1,2 M 1 pasbemom 9 pin 082B0270

AN 81.21 CeTeBoW afanTep ¢ iByMA M30NMPOBaHHBIMU BbIXOAAMM ANA NUTaHNA NPUGOPOB 1 faTunkoB (~ 220 B) / 2 x (=12 B, 600 nA) 085B0281

10.3. Tepmonpeo6paszoBarenu

TepmonpeobpaszoBatenv ConpoTrBieHnaA naatnHosble 100 ana TennocyeTumka «J/lorvka 9943-Y4»

Tun Onwcanve KopoBbliii Homep
KTMP-01-1-80 KomnnekT (2 wr.), @ 8 mm, | = 80 mm 085B8000
KTMnP-01-1-100 To xe, | =100 mm 085B1100
KTMP-01-1-160 To xe, @ 8 mm, | = 160 Mm 085B1600
TNT-1-3-100A4H80/8 OpuHouHbIn (1 wT.), @ 8 MM, | = 80 Mm 085B8080

[Mnb3bl 3aWMTHbBIE [,

nA npeobpasoBaTtenen CONPOTUBEHMNA C BHYTPeHHel pe3bbon M20x1,5

Tun Onvcanne KopoBbiih Homep
I3-6,3-8-80 CranbHas, | = 80 Mm 085B8001
I3-6,3-8-100 CranbHas, | = 100 mm 085B1101
[3-6,3-8-160 CranbHas, | = 160 Mm 085B1601
Babbiwwkn npriBapHble As1A YCTaHOBKWU 3aLUUTHbIX T1b3
Tun OnwcaHve KopoBbliii Homep
— CranbHas ¢ MefjHbIM KOHLIOM, NpAMas 085B2222
— To xe, yrnosas (45°) 085B2223

10.4. Mpeo6pasoBaTeny AaBneHUs A TENNOCYETUMKOB

Tun Onwcanve KopoBblii Homep
LLirekep, Bblxog 4-20 MA, P = 0-10 6ap 060G1125
MBS-3000
LLirekep, BbIxog 4-20 MA, P = 0-16 6ap 060G1133
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