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AHTNOGNepgeHeHme Ensto
— CUCTEMHBIN noaxofd K 6e3onacHOCTU 1 3Hepros3dpdGeKTNBHOCTU

Haww peleHns B 065actv cuctem aHTMobnegeHeHma 6binm paspabo-
TaHbl C YYeTOM KIMMaTUYECKNX YCoBUIM ceBepHoun Esponbl. Vicnonb-
30BaHMe CUCTeM 3aluTbl OT 3amMep3aHWA HAPYXHbIX TePpPUTOPUN,
BOJOCTOKOB M TpybONpoBOAOB MOBLILWAIT YPOBeHb 6Ge3onacHoCTu
N GYHKLMOHANIbHOCTM O6bEKTOB HEABMKMMOCTH, @ MPOCTOTa NpMMeHe-
HMA 1 BbICOKOE KaueCTBO KOMMOHEHTOB rapaHTUpYIoT gonryio n becne-
peboiHyto 3KCnyaTauumto.
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Kabenu ona cuctem aHTMobneneHeHus

ANA HapYy>»XHbIX TeppuTOopui,
BOLOCTOYHDbIX CUCTEM M Tpy6onpoBoaoB

Cuctembl aHTMOONeOeHeHUs,
peann3oBaHHble Ha CaMo-
PErynupyroLmxca wunm pe-
3UCTUBHbIX HarpeBaTebHbIX
Kabenax, no3BoNAKT cyule-
CTBEHHO  YNyYlIUTb  KOM-
dopTHOCTL 1 6e30MacHOCTb
0ObEKTOB  HEABUXUMOCTU:
KacaeTca 1N 3TO CUCTEM BO-
[OCHAbXeHnA, NMBHEBOWN Ka-
HanMsauum WM OTCYTCTBUA
obnegeHeHMa Ha noabesn-
HbIX MYTAX N TPOTYyapax.



Ka6enu noctoaHHOro

conpoTusneHus Tash

Cepvm HarpesaTesibHbIX Kabenen NocTossAHHO-
ro conportmsneHnA Tash nossonaet peannso-
BaTb SKOHOMUYHYIO CUCTEMY aHTmo6ne,que-
HUA HAaPYXXHbIX TeppuUTopunii, Tpybonposogos
n pesepyapos. Matbl Ulla gna cuctem aHTn-
obrneaeHeHNs naeanbHO NOAXOAAT ANA 3alu-
Tbl OT 3aMep3aHnA pamn, NaHAYCOB, MapKOBOK
M newexogHbIX JOPOXKeEK.

Camoperynupyouwueca

HarpeBaTtesnbHble Kabenu Optiheat

Camoperynupytowmeca kabenn Optiheat pas-
paboTaHbl AnNA 3awWWTbl OT 3amep3aHua Tpy-
60MpoBOAOB, IMBHEBOWN KaHanM3auuu, KpbiLl
N HebONbLUMX HaPY»KHbIX TEPPPUTOPUN, Ha-
npumep, nectHUu. TennoBas MOLLHOCTb, Bbl-
fJensemasa camoperynupylowmmca Kabenem,
N3MEHAETCA B 3aBUCMMOCTU OT YCIIOBUIA OKPY-
Katowen cpeabl.

KomnnekTbl AnA 3alunTbl

Tpy6onpoBogos Plug’n Heat
KomnnekT kabens Plug'n Heat gna sawutbl
TpybOMNpPOBOAOB M CYETUMKOB BOAbl OT 3a-
Mep3aHMA CHabXeH LUHYPOM C eBPOBUKOW.
Kabenb MoxeT 6blTb YCTaHOBMEH KaK BHYTpU
TpyObl, TaK U Ha ee noBepxHocTU. O6onouka
Kabens m3rotoBfieHa n3 ¢GpTOPCOAEPKALLEro
nonumepa, NPoTeCcTMPOBaHHOIO Ha NULLEBYIO
6e30MacHOCTb, UTO rapaHTUpyeT ero 6esonac-
HOe MCMosib30BaHWe BHYTPY TPY6 ¢ NTbEBON
BOAON.

HarpeBaTeanble kabenn NocToAaHHOro conpoTtusneHna Tash

Camoperynupyiolvieca HarpeeaTenbHble kabenu Optiheat

Komnnektbl Plug'n Heat



PacueT 1 nogbop Kabenen

B Tabnuue npuneeneHbl AaHHbIe AN1A pacyeTa CUCTEM U non6opa oGopynosava. bonee nonpo6Hyl0 I/IH¢OpMaL|I/IIO CMOTpPUTE B COOTBETCTBYHOLLMNX
pa3fenax Katasora.
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TPYBbl C BOOW > 1.3 x Tennonorepu
MnacTnkoBbie TPY6bI 10 * O R
MnacTrkoBble TPy6bl, yCTaHOBKa BOBHYTPb 9 * R
MeTannuueckune Tpy6bl 20-25 * o e A R A
APEHAKHbIE TPYBbI > 1.3 x Tennonotepu
MnacTtrkoBble TPyObI 10 * ¥ S
MeTannuueckune Tpy6bl 20-25 * o e R R A
JINBHEBAA KAHAJTM3ALMA
[nacTuKoBbIN BOAOCTOK/>enob 20-60 B1/m * * * *
MeTannuuyeckunin BOJOCTOK/enob 20-60 B1/m * * * *
EnpoBa > 300 mm 200 Bt/m? * * * *
HAPYHbIE TEPPUTOPUW
KpbiTble nnowaakmn 250 Bt/m? * * * *
OTKpbITble MaoLwaaKmn 350 Bt/m? * * * *
Pamnbl 1 naHAycbl 4na rpy30Boro TpaHcnopta 400 B1/m? * * * *

* ECO900 AONONHUTENbHO KOMMIEKTYETCA AATUMKaMI OCAAKOB 1 TemnepaTypbl

[INA Hapy>KHbIX TEPPUTOPUIN MOXKHO UCMONb30BaTb
Kak Kabenb NoCTOSHHOIO conpotusneHna TASH,
TaK 1 camoperynupyowmecs kabenu Optiheat.




CucTtembl aHTUOONeaeHeHnA
HaPYXHbIX TEPPUTOPUN

Ona nopdepXaHus TaKuMX Hapy»KHbIX Tep-
puUTOopWIA Kak pamrbl, NaHAycbl, TPOTyapbl 1
NOrpy304YHO-pasrpy3ouHble 30Hbl B He3amep-
3al0LLeM COCTOAHMM, HarpeBaTesibHbIl Kabenb
yCTaHaBNMBAETCA B MeCOK U 6ETOH, Haxona-
WMIACA NOA MaTepuanom nokpbitua. Cuctema
aHTNobNeAeHeHNA MaKcUManbHoO 3¢deKTrB-
Ha NpwW NCNoNb30BaHNM TEMION30NALNN.

Mpn ycTaHOBKe HarpeBaTeNbHOro Kabens B
MecoK cnepyeTt yumTbiBaTb, YTo dpakuus ne-
CKa JomKHa 6biTb 0.063-2mMm. B npouecce
MOHTaXa Kabensi Heobxoanmo nsberaTb nepe-
ceveHuns Kabena v noBpexaeHus ero obonou-
Kun. TpoTyapHas nauTka unu acdanbsT ycTaHaB-
NNBalOTCA MOBEPX Necka.

Ka6enun nocroaHHoro conporuBneHus Tash

Pacuer n npoeKkTupoBaHue
cucTeMbl aHTUOGNeAeHeHVA
Ha pe3ncTuBHoMm Kabene Tash
NPOXOAUT HECKOJNbKO 3TanoB:

1. npeaBapuTtenbHoe onpegeneHne
MOLLHOCTUN CUCTEMbI

2. onpeaeneHre MakcMmasnbHO AOMYCTUMON
MOrOHHOW MOLLIHOCTY HarpeBaTenbHOro Kabesns
3. BblbOp TUMNa Kabens Ha OCHOBAHWY AAaHHbIX
O MOLLHOCTW CUCTEMbI 1 MOTOHHON MOLLHOCTM
Kabensn

4. pacuet gnvHbl Kabens

5. onpefeneHne MOHTaXKHOMO NHTepBana

6. nepecyeT 1 onpegeneHune obuuein
MOLLHOCTU CUCTEMbI, MOLLIHOCTY Ha KB.MeTp,
MOLLHOCTb Kabesisi Ha MOroHHbIV MeTP.

MakcrmanbHo gonyctumas
NMOroHHasa MoLWHOCTb Tash

MaKc

beToH 30 B1/m
Mecok 25 B1/m
Bopa 50 Bt/m
Ha nosepxHocTn

MeTannmyeckomn Tpyobl 20 Bt/m
Ha nosepxHocTn

nnacTMKoBom TpyObl 10 B1/m
MeTannnueckunii xenob/BoaoCcTok 20 Bt/m
MnacTnkoBbIN Xeno6/BogoCTOK 10 Bt/m

Mpwn ycTaHOBKe B 6eTOH, Kabenb prKcupyeTca
Ha apMaTypHOIN CETKE MOHTAXHbIMU CTSKKa-
Mu. Mpu 3TOM HeobXoAMMO CNeauTb 3a Tem,
yTO6bI HE NOBPEANTL Kabenb.

Ona cictem aHTMOGNEfeHeHVs HapY»KHbIX
TEPPUTOPUIA MOXHO WCMOSMb30BaTb KaK Ka-
6enb NocToAHHOro conpotueneHus Tash, Tak
1 camoperynupytowuniics kabenb Optiheat.

Pe3uctuBHbIii kKabenb Tash nogxoauT AnA yCTaHOBKM Ha MOLLAAAX Pa3fMyHbIX GOPM 1 pa3mepoB.
OpHOXMUNbHbIN Kabenb TpebyeT BO3BpaTa K TOUKE NMOAKOUYEHNS,
nostomy oba NuTalLLKX Kabensa 3aBOAATCA B MOHTaXHYI0 KOPOOKY.

O6ornouka
JKpaH
M3onsauna
MNMposoaHnK

HWN =

MoHTaX Kabensa

Kabenb noctosHHoOro conpotusneHus Tash
ABNAETCA OAHOXWIbHBIM. [MofKnoyeHre Ka-
6en1A OCyLLeCTBNAETCA C MOMOLLbI0 KOMIIEKTa
my$T EFPLP4, npun 3TOM coegunHeHe ¢ nuTato-
WK1M Kabenem Heo6Xo4MMO C IBYX CTOPOH Ha-
rpesatenibHoro. O6a nuTaoWmx Kabensa satem
3aBOAATCA Ha TEPMOCTAT WM B MOHTaXKHYIO
KOPOOKy.

(M306pakeHne NpuBefeHoO TONbKO A1 06LLero pykoBoACTBa)

MouwHocTb Kabensa

MoLHoCTb Kabens 06paTHO NPOMNopLIMoHasbHa
€ro O/viHe, T.e. YeM AJIMHHee Kabenb, TeM MeHb-
e ero MOLLHOCTb, U HAoOOPOT: MpPU YMeHb-
LIeHUW AJIMHBI, MOLLHOCTb Kabens Bo3pacTaer.
MpowusBoanTens Kabens orpaHMYMBaeT MaKCu-
MasibHO JOMYyCTUMYIO TemrnepaTypy OKpy»Kato-
Leii cpeabl, Harpy3Ky Ha oTpe3ok Kabens (16A)
1 MOLLHOCTb Ha MOTOHHbIV MeTp Kabens.



CucTtembl aHTUOONeaeHeHnA
HaPYXHbIX TEPPUTOPUN

ULLA300 - maTtbl gna cucrem

aHTMob6nepeHeHnA

[oTOBble K YCTaHOBKE W MPOTECTUPOBaHHbIE
Ha MPOU3BOACTBE MaTbl /11 CUCTEM aHTMOO-
negeHenna Ulla300 ucnonb3ytoTca ana nog-
Jep)KaHuA B He3amep3alleM COCTOAHMUU
BXO[OB, JIECTHUL, U MELUEXOAHbIX [JOPOXKEK.
Marbl ans cuctem aHTMOGNEAEHEHUS NPOCTbI
B MOHTa)Ke (MOHTa)KHbI MHTepBan OCTaeTcA
Hen3MeHHbIM) 1 MOAXOAAT ANA YKNafgKu B ne-
COK 1 6eToH. Mpu HeobXxoaUMOCTM B NpoLec-
Ce MOHTaka OCHOBaHMe MaTa pa3pesaeTca.
MowHocTb Ulla — 300BT/M?, HanpsxeHne —
230B. CraHpapTtHaa wwmpuHa Mata - 0.95m,
OnviHa BapbupyeTtca oT 2 go 12m. nnHa nu-
TaloLero Kabens ¢ oIHOWM CTOPOHbI MaTa — 5m,
C Apyrow — AnvHa maTa + 5m.

Camoperynupyiowuecs Kabenu
Optiheat

Camoperynmpylwmincs  Kabenb npefHa3HayeH
OnA nopfepKaHns CTabubHOTO YPOBHA TeM-
nepatypbl. CepaueBrHa Kabens npenctaBnsaeT
Co60i1 ABE XUIbl 11 HAXOAALLYIOCA MeXIY HUMU
camoperynupytolytoca  Matpuuy. bnaropaps
MaTpuLie, CONPOTVBIIEHVE Kabens yMeHbLIaeTcA
NPV CHYKEHWN 1 YBENMYMBAETCA MPW MOBbILLE-
HVM TemnepaTypbl OKPYXKaloLLern cpefpbl. ITO Ka-
CAEeTCA 1 OTAEbHbIX YYaCTKOB Kabesisi, Mo3ToMy
Kabesib MOXET MCMONb30BaTbCA B PasHbIX Cpe-
[1aX, a MOrOHHAA MOLLHOCTb Kabens 3aBUCUT OT
TemrepaTypbl OKpy»KatoLLel cpepl.

CTOMMOCTb  CaMOperynupyowmnxcsa  Kabe-
neli Bblle Pe3nCTVBHbIX, HO NMpU 3TOM 06-
Wue 3atpaTbl BMOJHe conocTaBumbl. Camo-
perynupyioLmecs Kabenu noaxoasT Kak ans
HebOobLIVIX HAPYXKHbIX TEPPUTOPUIA, TaK 1 ANIs
Tpy60onpoBOAOB 1 NIBHEBOW KaHANM3aLuu.
Camoperynupyowmincsa Kabenb He umeet
OrpaHUYeHUn Mo MUHUMaNbHOM AnuHe. MNpu
3TOM OrpaHMyeHne No MakCManbHON AfivHe
CBA3aHO C MYCKOBbIMY TOKaMW, 3aBUCALMUMU
OT TeMnepaTypbl OKpy»KatoLlen cpebl.
ConpoTuBneHne camoperynumpyoLieroca
Kabena ymeHbLIAeTcA Npu HU3KUX Temnepa-
Typax. [o3ToMy MycKOBOW TOK MOXeT ObliTb
Bblwe B 1.5 pa3a Mo cpaBHEHUO C HOMU-
HanbHbIM. ABTOMaTUYeCKMe BbIKOYaTeNn u
YCTPOWCTBA 3aLmMTHOro oTkntoyeHua (knacc C)
HeobXxoAUMOo Noa6MPaTh C y4ETOM MUHUMAb-
HO BO3MOXHOW TemnepaTypbl.

Ulla300

ENSTO OPTIHERT 10

O6onouka

1.
2. JKpaH

3. W3onsayua

4. [ononHuTenbHas 3awmTHas o6onoyka
(Bonded jacket) (kpome Optiheat 9)

5. CamoperynupyioLlascs matpuua

6. [MpoBoaHWKM



Optiheat 15/30 — 5T0 ABYXKWUNbHbIVi CAMOPErynMpyoLninca
kabenb. [pocToTa pacueta U MOHTaxa MO3BONAET ero
3¢ deKTMBHO 1CMoNb30BaTh Ha MOWaAAKax Manbix pasme-
POB, HanpumMep, NecTHULax.

(V306paxeHne npuBeAeHO TONbKO ANA O6LEro pyko-
BOACTBA)

ConpoTuBNEHVE CaMOPErynMpYOLLErocs Ka- MAKCUMASIbHBIE ASIMHbBI KABENS
6ens yMeHbLUAETCA MPU H3KMX TeMMepaTypax.

MosToMy MycKOBOW TOK MOXeT 6biTb Bbille B OPTIHEAT9

1.5 pasa Mo CPaBHEHWIO C HOMMHANbHbIM. AB- | Ha nosepxHocti TpyGet +10 °C 100 m -

TOMaTMyecKme BbIK/loYaTenn 1 ycTponcTea 3a- BHyTpU TPY6bI +10 °C 60 M -

WwmTHoro oTkntoveHus (knacc C) Heo6xo,qmmc3 OPTIHEAT 10

noa6upaTb C yYETOM MUHVMANbHO BO3MOXHOW

Temnepartypbl. Ha noepxHoctn Tpy6bI +10 °C 140 m 205m
Ha nosepxHocTty Tpy6bl —15 °C 90 m 140 m

OPTIHEAT 15/30

Ha noepxHoctn Tpy6bI +10 °C 104 m 139m
Ha nosepxHocTy Tpy6bI + 0 °C 95m 139m
Ha nosepxHocTtn Tpy6bl —15 °C 78 m 122 m
Ha nosepxHocTtn Tpy6bl —25 °C 70m 113m
B nepgaHom Boge 60 ™M 80m
OPTIHEAT 25
MakcnmanbHo AonycTuMble ANnA MOHTa)xa [AJ/IMHbl Ka-
6ens, ANA pasfnyHbiX Temrnepatyp BKIOUeHWs, Korga Ha nosepxHocTy Tpy6bl +10 °C 55m 88m
Temnepartypa MOBEepPXHOCTU kabens u BHellHen cpenbl BHyTpI/I pr6b| +1 0 OC 40 M 60 M
OAVHaKoBa.
Bt/m
3aBNCMMOCTb MOLLHOCTU CamMmoperynupyrowmnxca 40
« . - 38
Kabenen Optlheat OT TeMnepaTypbl OKpyKaloLlien 6
cpepbl 34 N
N OPTIHEAT 25
32 \\
30
~
28 —
26
24 ISNg OPTIHEAT 15 NG
Bt/m 22 \ N
20 20 SN
18 18 \
16 16 OPTIHEAT 10 \\\ I
14 OPTIHEAT 9 14
- \\\ I
12 12 <
10 — 10 SN
8 \\‘ s \\ \\
) \\ - . \\
[
4 4
2 2
-30 -20 -10 0 10 20 30 40 °C -30 -20 -10 0 10 20 30 40
M3meHeHne molyHocTn Optiheat 9 Npu n3ameHeHUy TemnepaTypbl MN3meHeHre mowHocTy Optiheat 10, Optiheat 15 n Optiheat 25
OKpy»aloLLeii cpefibl (AnA yCnoBuil ycTaHOBKM Kabens Ha Tpy6e nop, npv U3MEHeHUN TeMnepaTypbl OKpy»KatoLLeit cpefbl (ANA ycnoBuii

Tennousonauvei) yCTaHOBKM Kabens Ha Tpy6e noa Tennounsonaumen)



YnpaBneHne cucteMamm aHTnobnegeHeHus

— DHeprod3¢pPeKTNBHOCTb N KOHTPOJIb

Cncrembl KOHTPONA M ynpas-
nenna ECO ¢yHKUMOHMPYIOT
B COOTBETCTBMM C Bawwmmwu
TpeboBaHNAMN W SKOHOMSAT
oneKTpoaHepruo.  [paBunb-
HblIlA BbIOOP YCTPOWMCTBA ynpas-
NeHVA - TepMoperynatopa unm
MeTeOoCTaHUMN — 3anor 3¢dek-
TUBHOCTK PabOTbl CUCTEMDI
aHTMobneaeHeHus.
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ECO500 - ynpaBneHue cucremolii 3alutbl TPy60npoBoAoB
Tepmoperynatop ECO500 npegHasHayeH AnA ynpasieHUa cucTemamm 3aLnTbl OT 3aMep3a-
HUA pr6OI'IpOBO,ElOB. ﬂ,aTl-Il/IK BCerga yctaHaBnmBaeTcAa Ha NOBEPXHOCTU pr6bl, hOaxe ecin
Kabenb HaxXoAuTCA BHYTpU pr6bl. Ecnn kabenb yCTaHOBJIEH Ha NOBEPXHOCTU pr6bl, TO
[aT4YMK pa3meLlllaeTcAa Ha I'IpOTI/IBOI'IOJ‘IO)KHOVI CTOpOHe pr6bl, B Hanbonee XOJ'IOJJ,HOVI TOYKe.
[nana3oH perynnposku Tepmoperynatopa — +2°C ... +35°C.

TepMOperynm’op ANA 3aWnTbl prﬁonposonos OT 3amMep3aHnA

EC0910 - ynpaBneHune cuctemoil aHTno6negeHeHNA HapyKHbIX

TepPpPUTOPUI N BOJOCTOUYHbIX CUCTEM
Tepmoperynatop ECO910 nmeeT fBa AaTumKa: 4aTUVK FPyHTa 1 JaT4MK TeMnepaTypbl BO3ay-
xa. Oba gaTunka HeobXoAMMO MCMONb30BaTb ANA YNpaB/ieHNA CUCTEMOW aHTOGefeHeHNA
Hapy»KHOW TeppuTOpUK. [INA ynpaBneHna CUCTEMON 3alKTbl OT 3amep3aHusA XenoboB 1 BO-
[OCTOKOB TpebyeTca N1LLb OAVH AaTuuK (TemnepaTypbl Bo3ayxa). ECO910 ycTaHaBnnBaeTca
Ha DIN-penky. inanasoH perynnpoku Tepmoperynatopa —-30°C ... +15°C.

ENETO geo g |
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Tepmoperynatop ¢ ABymA faTyvkamu Ana ycTaHoBku Ha DIN-
penky

EC0900 - aganTuBHOE ynpaBJieHVe cucTeMamu aHTnobnegeHeHnA
ECO900 — nonHocCTbio aBTOMAaTMYeCKOoe YCTPOWCTBO YrNpaBieHWsa CUcTeMamy aHTUobneaeHe-
HUA HaPYyXHbIX TeppVITOpVIIZ n Kposnwu. METeOCTaHLWIFl naeanbHO nogxoanT onAa ynpasneHnA
canctemamn aHTVIO6ﬂep,eHeHVIH B Pa3J/INYHbIX YCNOBUAX, TaK KaK AaTYMKKM onpefenAatoT He TONb-
KO TemMnepatypy BO3Ayxa U rpyHTa, HO 1 Hann4vne CHera v ibaa. MeT(—I‘OCTaHLlI/Iﬂ yCTaHaBNMBa-
eTca B WUT ynpasneHua. KK-gucnnei ycTpoinctsa otobparkaeT TemnepaTypy Bo3ayxa 1 ypo-
BeHb BNaXHOCTW. Bbl60p OaTUYMKOB onpenenAaeTca TMnom CMCTemMbl.

MeTeocTaHUMA — MOMHOCTbIO aBTOMAaTUYECKOoe YCTPOWCTBO
ynpasneHua ana yctaHoskn Ha DIN-peliky



MOoHTa>KHble akceccyapbl

— rapaHTnAa 6e30MacHOro MOHTaxa u KdNnyaTaumn

CoegvHUTENbHbIE KOMIMJEK-
ol Ana Tash u Optiheat n
ApYyrve akceccyapbl AnAa Ha-
rpeBaTenbHbIX Kabenen n ma-
TOB MO3BONAIOT OCYLECTBUTb
ObICTPbIN 1 NPaBUIbHbIN
MOHTa)X, 4TO rapaHTupyet
LAOSITOCPOYHYIO N HAfEXHYIO
3KCNAyaTaumio CUCTEMDI.
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CoeaviHNTENbHbIN KomnneKT ana Tash

COE,D,I/IHVITeHbeIVI KOMMNeKT anAa Tash BknoyaeT B Ce6ﬂ TepmMmoycao4yHble Myd)TbI, r’Mnb3bl N
HaKOHEYHVKN ONA COeNHEHUA HarpeBaTesibHOro Kabensa c nnTatrowmnm. CoeqMHeHme AOJXK-
HO OCyLeCTBJIATbCA B COOTBETCTBUN C VIHCprKLl,VIeI;I.

CoepviHuUTEeNbHble KOMMeKTbl Ansa Optiheat

CoepnHuTenbHble KoMmnneKkTbl A4na Optiheat no3eonAiloT ¢ nomoLbio Habopa Tepmoycafou-
HbIX MY®T, r’MIb3, HAKOHEYHUKOB U APYrMX AeTanel CoefMHUTb CaMOpPerympyoLnnca Ka-
6enb C NUTALWMM HaNPAMYIO UV Yepe3 MOHTaXHy KOopobKy. Kabenb BefeTcs OT TOUKM
NOAKIIOYEHUA K KOpobKe 6e3 AOMNOMHUTENIbHON 3alwuTbl v B roppo-Tpybe (MeTannopyka-
Be). KomnnekTt EFPLV1 npefHa3HaueH Ans BBOAA HarpeBaTeNbHOro Kabesns BHyTPb TPyObl C
nTbEeBOV BOAON.

KPEHE)KHbIe aKceccyapbl 1 orpaHNYnNTeNIN HaTAXKeHnA

C nomolLLblo TEMIOCTONKON NEHTbl UM OUMHKOBAHHOW CETKM HarpeBaTesibHbll Kabesb
MOHO 3aKpPenuTb Ha MOBEPXHOCTY TPYOOMPOBOAA UMM CYETYMKA BOJIbl, 06eCcrneynB paBHO-
MepHoe pacripefeneHvie Tenna. KpenexHble MiaHK/ M MOHTaXHas JieHTa obecrneynBaloT
paBHOMEpPHbIV LWar YKIaaKy Kabens. OrpaHUUUTENV HaTSXXeHWs NpefoXpaHAoT Kabenb oT
nepeTMpaHnA nNpy BBoAe B BOLOCTOKM.

P ¥ é ..,-”

CoefiHUTENbHbIN KOMMNEKT ans Tash

CoepvHUTenbHbI KoMnnekT ans Optiheat

OI’paHVNI/ITeHb HaTAXKeHUA MoHTa)kHas neHTa

Gy

erl‘le)KHaﬂ nnaHka OuuHKOBaHHanA ceTka



[Toabop MOHTaXHbIX N KPENEXHbIX
aKceccyapoB

TPYBOMPOBO/bI
TPYBA, MIACTUK

AKCECCYAPbI
LT20 TEMJIOCTONKJIEHTA
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OPTIHEAT 10

OPTIHEAT

OPTIHEAT 25

PLUG'N HEAT

SV10 OUMHK.CETKA

EFPLP1 COEAVH.KOMMNEKT

EFPLP2 COEAVH.KOMIMJEKT

EFPLP4 COEAVH.KOMIJEKT

TPYBA, MNACTUK,
YCTAHOBKA BHYTPb TPYBbl

EFPLV1 KOMIJIEKT AJ14

BBOJA KABEJIA BHYTPb TPYbblI

EFPLP1 COEAVH.KOMIJEKT

EFPLP2 COEAVH.KOMIJEKT

TPYBA, METAJUT

LT20 TEMJIOCTOMKJIEHTA

SV10 OLIMHK.CETKA

ALU50 AJTIOMUH.CKOTYH

EFPLP1 COEAVH.KOMIMEKT

EFPLP2 COEVH.KOMIJIEKT

EFPLP4 COEAVH.KOMIJEKT

12

B T1abnuue Huxe Bbl moxe-
Te HalTN BCIO HeOobXoanMyto
nHbopmauuto gna nogbopa
aKceccyapoB AN MOHTaXka

HarpeBaTeNibHOro  Kabens.
MNpaBunbHO  NogobpaHHbIe
akceccyapbl  rapaHTuMpytoT

HapgexHoe OYHKUNOHMPOBaA-
HMe cucTemMbl aHTMOONepe-
HeHuA.
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OPTIHEAT 15/30

OPTIHEAT 25

BOJOCTOKWU M KEJTOBA
KENOB, MIACTUK

AKCECCYAPbI
PPN6/8 KPEM.MMAHKA

VP300 OFPAH-J1b HATAXEHWA

EFPLP1 COEOQVH.KOMIMNEKT

EFPLP2 COEAVH.KOMIMNEKT

EFPLP4 COEQVH.KOMIMNEKT

KEJNOB, METAJIN

PPN6/8 KPET.M/TAHKA

VP300 OTPAH-JIb HATAXKEHWA

EFPLP1 COEOVH.KOMIMNEKT

EFPLP2 COEOVH.KOMIMNEKT

EFPLP4 COEOVH.KOMIIEKT

EHAOBA

HAPYXHbIE TEPPUTOPUN
YCTAHOBKA B MECOK

PPN6/8 KPEIM.MTAHKA

EFPLP1 COEOVH.KOMIMNEKT

EFPLP2 COEOVH.KOMIMIEKT

EFPLP4 COEOVH.KOMIMNEKT

PPN6/8 KPEM.MMAHKA

EFPLP1 COEQVH.KOMIMNEKT

EFPLP2 COEAVH.KOMIMNEKT

EFPLP4 COEQVH.KOMIMNEKT

YCTAHOBKA B BETOH

PPN6/8 KPET.MTAHKA

XBC1230 MOHTJIEHTA

EFPLP1 COEOVH.KOMIMNEKT

EFPLP2 COEOVH.KOMIMNEKT

EFPLP4 COEJVH.KOMIMNEKT

YCTAHOBKA
HA MOBEPXHOCTU
CTAXKN

PPN6/8 KPEM.MMAHKA

XBC1230 MOHTJIEHTA

EFPLP1 COEOQVH.KOMIMNEKT

EFPLP2 COEAVH.KOMIMNEKT

EFPLP4 COEQVH.KOMMNEKT




INeKTPUYEeCKne CUcTembl aHTnobneaeHeHus

— MNPOCTOTa NPpNMeHeHNA

dnekTpuyeckne  CcMcTeMmbl
aHTnobneneHeHNA UMeET
LWMPOKUIA CNEKTP NpUMeHe-
HUA. DHeproa¢PpekTnBHanA
cucTema npepnonaraeT npa-
BUJIbHbIN pacyeT MOLWHOCTH
n obecneyeHne ynpasne-
HWUA B COOTBETCTBUM C YCNIO-
BUSIMW 3KCMyaTauunu.
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3a WN1NTa OT 3aMep3aHunA

Tpy6onpoBofoB

Cuctembl aHTMOGNEAEHEHUA TPYOONPOBOLOB
3alMLIaloT TPYObl OT NOBPEXAEHUA B pe3yrb-
TaTe 3aMep3aHnA BHYTPU HUX BOAbI. O6bIYHO
Kabenb MOHTMPYIOT Ha MOBEPXHOCTU TPyObI,
HO B HEKOTOPbIX C/y4YaAX OH MOXeT ObITb yCTa-
HOBJ1€H BOBHYTpPb.

3a WN1NTa OT 3aMep3aHnA

BOO4OCTOKOB N »enob6os

Cuctema aHTHOGNEeHEHNA )enoboB 1 BOJO-
CTOKOB NpefoTBpalLaeT ob6pa3oBaHue nbaa,
KOTOpPbIVi MOXET MoBpeAuTb JIMBHEBYIO KaHa-
nv3auuio.

3au.w|'ra OT 3aMepP3aHNA HaPY>HbIX
TeppuTOpuN

Cuctembl aHTMOGNEEHEHUA HAPYXHbIX Tep-
puTOpUiA 06ecneurBaloT GecnpenATcTBeHHoe
n 6e3onacHoe nepefsukeHre nNo Hum. Mpo-
eKTNPOBaHMe 3TUX CUCTEM HaYMHaeTCa C Mpo-
ACHEHWA YCNOBWI SKCnayaTauum 1 Tina rnio-
wann. OborpeBaemas TeppuTOPUA [OMKHA
TaKKe MMeTb 3PPeKTMBHYIO CMcTeMy OTBOAA
TasbiX BOA.

Camoperynupytowumincsa kabenb Optiheat

Camoperynupytowmincsa kabenb Optiheat

Kabenb noctosHHOro conpoTueneHus Tash




[Mopbop obopyaoBaHUA

ANA CUCTeM aHTNOGNeaeHeHNA TPy6oONpPoOBOAOB

JTanbl NpoeKTUpoBaHusa o6orpesa
Tpy60npoBoAoB:

1. Onpepfenexve TennonoTepb Tpy6onpoBo-
fa (Tabnuua nnu pacyer)

2. PacueT Heob6xoaMMOI MOLLHOCTY Kabensa:
1.3-1.5 x Tennonotepn

3. Pacuet gnuHbl Kabensa

4. Topb6op cooTBeTCTBYyIOLEro TUMNa Kabena
(conpoTuBneHNe 1 MOLLHOCTb)

5. TpoBepKa COOTBETCTBUA XapaKTEPUCTUK
Kabens orpaHMYeHnaAM MO MOLYHOCTM Ha Mo-
FOHHbIN MeTp

6. Ecnn MOWHOCTb Ha MOrOHHbLI METP Ka-
6ens Bbllle, Yem [OMYCTUMO, HeobXOoLMMO
MCMONb30BaTh Kabeslb MeHbLUe MOLYHOCTU
1 6onbLUeN ANVHbI.

MolyHoCTb 1 TN Kabens ana Tpy6onpoBoaos
HeobXxoAMMO onpefensaTb B COOTBETCTBUU C
MaTepuanom Tpyobl 1 ee pa3mepamu, a Takxe
pacyeTHbIMY TEMONOTEPAMY, KOTOPble HEO6-
XOAVIMO KOMMEHCMPOBATb.

Mpu ncnonbzoBaHum Tash
HaAo yuuTbIBaTh C/iegylowme
ocobeHHOCTI:

- MakKCvMMasnbHO JOMNycTMas MOLLHOCTb Ha
MOrOHHbI MeTp Kabensa: AnA nnacTUKOBbIX
Tpy6 — 10 B1/M, Ana metannunyeckux — 20 Bt/m

- Kabenb He JOMXKEH MepeceKaTbCs

- HarpeBaTefbHbll Kabenb ycTaHaBnMBaeT-
cs BOOJb TPYObI

- HarpeBaTeflbHbll Kabenb ycTaHaBNUBaeT-
€Sl yallle BCEro B ABe HUTK, TaK KaK OOHOXWb-
HbI Tash TpebyeT Bo3BpaTa K TOUKe MOAKIII0-
YyeHus.

HarpeBaTenbHbli Kabenb Optiheat 10 gns
oborpeBa MeTannmyecknx Tpyb. Ob6bpatute
BHVYMaHME Ha MECTOMOJIOXKEHNE TeMnepaTyp-
HOro AaTumMka. 3aecb MoKasaHo MCMosb30Ba-
HVie anoMUHMEBOTO CKOTYa Y OLMHKOBAHHOM
ceTKku, obecneynBaioLnx paBHOMEpPHOE pac-
npepeneHue Tenna, Npy MoHTaxke Kabens nog
Tennounsonayueit

(MN306paskeHre NprYBeLEHO TOMNBKO ANs 06Le-
ro pyKkoBOACTBA)
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MATEPUAN TPYBbI MAKC. MOTOHHASA TWN KABENSA
MOLLHOCTb KABENA

MIACTUK 10 Optiheat 9
Optiheat 10
Plug'n Heat
Tash

METANN 25 Optiheat 10
Optiheat 15
Optiheat 25
Plug’'n Heat

METAJIN 20 Tash

MNACTUK / METAJIN 10 Optiheat 9

KABEJIb BHYTPWU TPYBbI Plugn Heat

HarpeBatenbHble Kabenu: makcmarsbHasi MOroHHas MOLWHOCTb Kabens

MnactmkoBasa Tpyba

MeTtannuueckas Tpy6a

- BHYTpY TpyObl, 3anonHeHHol Bogoi (Tash)
- Ha NoBepxHOCTY TPyObI (Tash)

- Ha noBepxHocTK Tpy6bIl (Optiheat25)
O6orpes BHYTpU TPYObI

P

Makc

10 Bt/m

50 Bt/m
20 Bt/m
25 Bt/m

9B1/™m




Tabnuua Tennonotepb ana Tpyod

(BT/mOroHHbINn meTp TPyObI)

Kak nonb3oBaTbca 31O Tabnuuen?
Tabnuua TennonoTtepb AnA Tpy6 Mcnonb3yet-
€A AN TOro, YTo6bl ONpefennTb TENONOTepPY,
U cnefoBaTesnibHO, HEOOXOAVIMYIO AN 3aLnThI
OT 3amMep3aHuMs MOLYHOCTb Ha NMOFOHHbIN METP
TpyO6bI.

K 3HaueHuAM, NonyyeHHbIM 13 Tabnuubl, He-
obxogmumo [o6aBuTh elle KoaddULMEHT 3a-
naca—-13-1.5.

1. B nepBoi KONOHKe yKa3aH BHeLIHWNA gra-
MeTp TpyObl.

2. Bo BTOpOW KONOHKe yKa3aHa ToMLWwmHa Te-
nnoun3onaymnn.

3. B cnenyowmx KonoHKax ykasaHbl pas3nny-
Hble Arana3oHbl Temnepatyp — oT 20°C go 60°C
— MeXnay TemnepaTypori TpyObl 1 OKpy»KatoLLen
cpeppl.

Hanpumep, ana nopgpepxaHua Tpy6onposo-
[a B He3amep3aloLemM COCTOAHUN MPU MaKcu-
MasibHO HU3KoM Temnepatype -30°C, AnanasoH
TemnepaTyp BblbrpaeTca n3 konoHku 40°C.

Mpumep

MnactnkoBas Tpy6a C
BHELUHVM ANaMeTPOM
48MM 1 TONLWMHOM
TennousonAyum 50mMm.
[lnanasoH Temnepatyp
coctaBnaet 40°C.
PacyeTHble Tennonotepun
no tabnuue - 7.8B1/m, ¢
yyeTom koadduLmeHTa
3anaca 1.3, Tpebyrowanca
MOLYHOCTb paBHa
7.8x1.4=10.14B1/Mm.
Mockonbky ana
nnacT1KoBow Tpy6bl
MaKcMManbHO
AoMNycTMMas MOLLHOCTb
Ha MOTOHHbI METP
cocTaenset 10BT/m,
BblbMpaem Kabenb
Optiheat 10.

Mpumeyarre 1: KoadpuumeHT Tennonposo-
OHOCTU Tensjov3onAunM B AaHHOW Tabnuue
npuHAT — 0.035 BT/m? (BepHO AnA MUHeparnb-
How BaTbl Npu +10°C.)

MprmeyvaHue 2: KpenneHnsa TpybonpoBoaos 1
KnanaHoB He NPMHUMAIOTCA BO BHMaHMe Npu
pacuere.

BHELUHUI
OWAMETP
TPYBbl, MM

TONWNHA
TEMJ1O-
n3onaummn, Mm

OWATA30H TEMIMEPATYP,
T

T

TPYBbl | CPELbI

40°C

50°C

e e ard s |

14 20 33 4,9 6,5 8,1 9,8
30 2,6 4,0 53 6,6 79
40 2,3 35 4,6 58 6,9
50 2,1 31 4,2 52 6,3
21 20 4,1 6,2 8,2 10,3 12,4
30 33 4,9 6,5 8,1 9,8
40 2,8 4,2 5,6 7,0 8,4
50 2,5 38 50 6,3 7,5
27 20 4,8 7,3 9,7 12,1 14,5
30 3,8 5,6 7,5 9,4 11,3
40 3,2 4,8 6,4 8,0 9,6
50 2,8 4,3 5,7 71 8,5
80 2,3 34 4,5 5,7 6,8
34 20 57 8,5 11,3 141 17,0
30 4,3 6,5 8,6 10,8 13,0
40 3,6 55 73 91 10,9
50 32 4,8 6,4 8,0 9,6
80 2,5 38 51 6,3 7,6
42 30 50 74 9,9 12,4 14,9
40 4,1 6,2 8,2 10,3 12,4
50 3,6 54 7,2 9,0 10,8
80 2,8 4,2 5,6 7,0 8,4
48 30 54 8,1 10,8 13,6 16,3
40 4,5 6,7 9,0 11,2 13,5
..................... P = UUUUN -7 SRR /:: NI - SUPURPU Ay o 7
80 3,0 4,5 6,0 7,5 9,0
60 30 6,3 9,5 12,7 15,9 19,0
40 52 7,8 10,4 13,0 15,6
50 4,5 6,7 9,0 11,2 13,5
80 34 51 6,8 8,5 10,2
76 30 7,6 1,3 151 18,9 22,7
40 6,1 9,2 12,2 15,3 18,3
50 52 7,9 10,5 13,1 15,7
80 39 58 7,8 9,7 11,6
100 34 51 6,8 8,5 10,2
89 30 8,5 12,8 171 21,3 25,6
40 6,9 10,3 13,7 171 20,6
50 58 8,8 11,7 14,6 17,5
80 4,3 6,4 8,6 10,7 12,8
100 3,7 5,6 7,5 9,3 11,2
114 30 10,4 15,6 20,8 26,0 31,2
40 83 12,4 16,5 20,7 24,8
50 7,0 10,5 14,0 17,5 21,0
80 50 7,5 10,0 12,5 15,0
100 4,3 6,5 8,7 10,9 13,0
168 40 11,3 16,9 22,6 28,2 339
50 9,4 14,1 18,8 23,5 28,3
80 6,6 9,9 13,1 16,4 19,7
100 5,6 84 11,2 14,0 16,8
120 50 74 9,9 12,4 14,9
219 40 14,1 21,2 28,3 353 42,4
50 11,7 17,5 23,4 29,2 351
80 8,0 12,0 16,0 20,0 241
100 6,8 10,2 13,6 16,9 20,3
120 59 8,9 11,9 14,9 17,8
273 40 171 25,7 34,2 42,8 51,3
50 141 21,1 28,2 35,2 42,3
80 9,5 14,3 191 23,8 28,6
100 8,0 12,0 16,0 20,0 24,0
120 7,0 10,5 13,9 17,4 20,9




MOHTaXX cucTeMbl aHTHUOONeaeHeHnA
TpybonpoBopaa

HarpeBaTtenbHbliii Kabenb Ha
NOBEepPXHOCTYN TPY6bI

HarpeBaTenbHbiil Kabenb ycTaHaBnMBaeTCA
TOPU30HTaNIbHO OTHOCUTENIbHO TPYObI (MO Ha-
npaBfeHnio 5-4acoBoOW cTpenku). Npu MoHTa-
e ABYX HUTEN Kabens, HUTW yCTaHaBVBalOT-
CA MO HanpaBAeHNAM 5- 1 7-4aCoBOW CTPESOK.
HarpeBaTenbHbll Kabenb QuKcMpyeTca Ha
Tpy6e Tak, uTobbl OH MAOTHO Mpwneran K ee
NMOBEPXHOCTU.

[laTunK TepMoperynaTopa, ynpasnatoLmii Ha-
rPeBOM, pa3MellaeTca Ha NPOTUBOMONOXKHON
Mo OTHOLUEHWIO K Kabento CTopoHe TpyObl.

MoHTax HarpeBaTesibHOro Kabens B OfHy HUTb
[laTunk pacrnonaraeTcs Ha NPOTUBOMONOXHOM Kabesto CTopoHe Tpy6bi.
(1306paxeHvie NpUBEAEHO TOMBKO A1 06LEro PyKoBOACTBa)

[na yctaHOBKM Kabens
ncnoJsib3yrTca ciegyouwme
akceccyapbl Ensto:

- TennocTonkasn neHta (LT20)

- anioMuHKeBbI ckoty ALUS0), dukcrpyrowmi

kabenb Mo Bcew ero anviHe
- OLMHKOBAHHas ceTka (SV10)

MoHTax HarpeBaTenbHOro kabens B iBe HUTK

MoHTax Kabens B ABe HUTV MOXeT OblTb HEOBXOANM NPV OTHOCUTENBHO BONbLLNX AVameTpax TPy6 —
oT 50MMm. [laTumK yCTaHaBNMBAETCA MocepefuHe Mexay HUTAMUN Kabens, Ha BepXHel MoBepXHOCTN
TpyO6bI.

(MN306paxeHrie NprBefeHO TONbKO AnA 06Liero pyKoBoACTBa)

HarpeBaTtenbHbIil Kabenb BHYyTpM
TpyObI

HarpeBaTenbHblii Kabenb 3aBOAUTCA BHYTPb
Tpy6bl ¢ nomoLblo npoxofkn EFPLV1. Kabenb
pacrionaraeTca ropu3oHTaNbHO, HA HUXKHEN
BHYTPEHHEN MOBEPXHOCTM Tpy6bl. [aTumk
TepMocCTaTa HaxoAWTCA HA BHELWIHEN BepxHel
NMOBEPXHOCTU TPYObI.

MoHTax HarpeBaTenbHoOro kabens BHyTpu Tpy6bl
(MN306paxeHrie NpuBefeHo TONbKO A 06Lero pykoBofCTBa)
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YnpaBneHue cnctemon aHTrnobnegeHeHus

TpybonpoBofaa

Cnctema aHTHOGNEaeHEHMA pr6onposona, B
3aBNCMMOCTM OT TUNa UCNONb3yemMoro Harpe-
BaTesIbHOrO Kabens, MoxeT KOHTpONMNpoOBaTb-
CA BPYYHYIO (BKNIOUEHME 1 BbIK/IOYEHNE) UK
C NOMOLLbIO TEpMOpeErynAaTopa.

Tepmoperynatop obsA3aTeneH, ecnn cuctema
cAenaHa Ha Kabene MOCTOAHHOIO COMPOTMB-
nenua Tash. Camoperynupytowmiica Kabenb
Optiheat moxeT 6bITb ycTaHOBNEH 6e3 Tepmo-
perynatopa, HO ob6A3aTeflbHa BO3MOXHOCTb
BKJ/IOUYEHVA 1 BbIKIOUEHMWA CUCTEMbI BPYYHY!O.

Mbl pekomeHZyem WCMonb30BaTb TepMope-
TYNAToOp 4SS MOBbIWeHNA 3HeprosddeKkTns-
HOCTY, TaK KaK C HAM HarpeB 6yaeT ocyLiecTt-
BAIATLCA TOMBKO MPY HEOBXOANMOCTH.

JaTurK TemnepaTtypbl TepMoperynaTopa Bcer-
[a YCTaHaB/IMBAETCA Ha MOBEPXHOCTM TPYObI.

[OTOBBIVI KOMMNNEKT HarpeBaTenbHOro Kabens
Plug’'n Heat moxeT 6blTb MPOCTO BK/IOYEH B
po3eTKy B Meprof BpemeHu, Korga oborpes
TpybonpoBoAa Hy»eH, ofHako, Heobxoanumo
yunTbiBaTb, UYTO Kabenb npefHasHayeH AnA
noaaep)KaHna MONOXMTENbHOM TemnepaTy-
pbl BOAbI, @ HE ANA pa3MopakMBaHUA bfa B
Tpyo6e.

L
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Tepmoperynatop ECO500
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3awmTa oT 3amep3aHusa Tpyb
C MNTbEeBOW BOOOW

HarpeBatenbHble kabenu mncrnonb3yotca ans
obecneveHus 6ecrnepeboiHoro BogocHabxe-
HUA 1 3alWUTbl OT NOBPEXAEHUA TPybonpoBo-
[OB B pe3yfbTaTe UX 3aMep3aHusA. Y BHeLHeln
CTeHbl 34aHNA 3alMTa OT 0Opa3oBaHVA Nbja
MOXeT ObITb obecrneuyeHa C MOMOLLbIO Harpe-
BaTeNIbHOrO Kabena u TennonsonAaunn, ycta-
HOBJIEHHBIX Ha TPybe 1 3anopHol apmaType.

MolwHocTb Kabens v ero TMn onpeaensaTca
Ha OCHOBE [laHHbIX O AVAMETPe U MaTepuane
TPyObl U pacyeTe TEMNOBbIX NOTepb. [JnameTp
TpyObl, TONLWMHA TENION30MALNOHHOIO MaTe-
puana v ycnoBusa 3KCrlyaTalmMm — OCHOBHble
baKTopBbl, BNUAIOLLME HA TENIOMNOTEPMU.

Mpu pacuete Tennonotepb npennosaraeTcs,
YTO TENIOM30NALMA OCTaeTCA CYyXON N Ha Hel
OTCYTCTBYIOT TPeLuHbl U pa3psbisbl. Mpr npo-
eKTUPOBaHNM 1 pacyeTe HeOOXOAMMO YyUmnTbl-
BaTb Ko3dduumeHT 3anaca — 1.3-1.5 x Tenno-
notepu (cm.Tabnuuy Ha cTp.17).

N camoperynupytowmeca kabenu (Optiheat),
N Kabennm MOCTOAHHOrO COMPOTUBMIEHNA
(Tash) nopxomAT ons 3awWmUThl OT 3amMep3aHUs
Tpy6. MakcumanbHble MOLLHOCTM Ha MOrOH-
HbIi MeTp Kabena Aansa TpybonpoBoAoB pas-
JINYHOTO TWMa NpuBeAEeHbI Ha cTpaHuLe 16.

HarpeBatenbHble kabenu uvalje Bcero ycra-
HaBNNBAOTCA Ha MOBEPXHOCTW TPYObl, HO OT-
JenbHble BUAbl Kabens MOXHO MOHTMPOBAaTb
BHY TP TPY6bl. B 3TOM cnyyae Kabenb [oskeH
6bITb NPOTECTMPOBAH Ha nuLeBylo 6e3onac-
HOCTb W CMPOEKTUPOBaH CrneynanbHo AnA
Tpy6 ¢ NMTbeBo Bofon. Taknm Kabenem ABns-
etca Optiheat 9.
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Y BHeLWHel cTeHbl 3faHunsA 06pa3oBaHye Nbaa B Tpy6e NpefoTBPaLLAETCs C MOMOLLbIO HarpeBaTenbHOro Kabens
1 TENNOM30nALMM TPY6bI, CHUETUMKA BOAbI 1 KanaHa.
(M1306pakeHne NnpuBeaeHo TONbKO A1 06LLero pykoBoAcTBa)

HarpeBaTenbHblii Kabenb ycTaHOBNEH BHYTPb TPYObl C MOMOLLblo Npoxoaku EFPLVT.
(M1306pakeHne NnpuBeaeHoO TONbKO A1 06LLero pykoBoACTBa)



Plug’'n Heat

foToBble K YycTaHOBKe Kabenu Plug'n Heat
YKOMMNEKTOBaHbl LUIHYPOM C €BPOBWJIKON.
O6onouka kabens BbIMoONHEHa U3 pTOpPCOmEep-
Xallero nosMmepa 1 NpoTecTpoBaHa Ha Nn-
LeByto 6€30MacHOCTb, YTO O3HAYaEeT, YTo 3TN
KOMMMeKTbl ANA 3aWmTbl TPy6 OT 3amep3aHua
MOTYT ObITb YCTaHOBJIEHbI BHYTPU TPYObI C Nu-
TbeBOW BOAON. HarpeBaTenbHbll Kabenb 3a-
BOAMUTCA BHYTPb TPYObl C MOMOLLbIO MPOXOAKM
EFPLV1.

Bnarofapsa eBpo-BuiKe, Kabenb MOXeT ObITb
3anuTaH C MOMOLLbl0 OObIKHOBEHHOWN pO3eT-
K1 B Nilob6oe Bpems, Korga Heobxoamm Harpes.
O6na3aTenbHO ncnonb3ynte Y30: ycTaHOB/EH-
HOe /1A Lenu po3eToK 1 HaxopAsLleeca B pac-
npefenuTeNbHOM LWWTE WIN WUHTErPUPOBaH-
HOe B caMy PO3eTKYy.

3awuTa oT 3amep3aHuA BEHTUNEN
Ana 3awmTtbl TPyGbl OT 3amep3aHuA [oCTa-
TOYHO WCMNOJIb30BaTb CTAaHOAPTHYIKO CXemy
pacueTa. B cnyuae c BeHTMNAMM Heobxonw-
MO npefyCcMoOTpPETb ﬂOI‘IO}'IHI/ITEJ'IbeIVI BUTOK
KaGeJ’Iﬂ OnAa KoMneHcauunm tTennonoTtepb, KO-
Topble OyAeT OCyLeCcTBNATbCA uyepe3 HeTe-
NNOon30JINPOBAHHYKO YacCTb BEHTUNIA. N BeH-
TUNb, " pr6a OOJIXKHbI 6bITb MaKCUMaNbHO
TEMION30INPOBaHbI. ﬂOI‘IOJ’IHI/ITeJ'IbeIVI BUTOK
KaGeﬂﬂ TaKXe Nno3BondAeT 6eCI'IpeI'IF|TCTBeHHO
3aMeHATb BEeHTW/1b 663 AeMOHTa»<a Ka6eJ'IF|
C NMOBEPXHOCTU TPYOBbI.
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PacueTt n npoekTnpoBaHme CUCTeM
aHTMnobnegeHeHUA XenoboB 1 BOOOCTOKOB

Mpn NpoeKkTNPOBaHNN CUCTEMbI aHTMOGNee-
HEeHMA KPbILW 1 BOLOCTOKOB HEOOXOAMMO yun-
TbiBaTb MOrofHble YCOBUA, MECTONONIOXKEHNE
3[0aHNA 1 TEXHUYECKNEe XapaKTepuUCTUKM CU-
cTeMbl NIMBHEBOW KaHanu3auuun. Hanpumep,
N7 BOAOCTOKOB AnameTpom go 100mm moxeT
ObITb AOCTAaTOYHO OAHOW HUTK Kabens Moll-
HocTblo go 20B1/m, ana BogoctokoB oT 100
0 150 MM — 06bIYHO AOCTAaTOUYHO [BYX HUTEN
Kabens.

Cuctema aHTVObNeeHeHVA BKIIOYaeT B cebA
HarpeBaTesbHbI Kabeslb, MOHTaXHble aKcec-
Cyapbl U YCTPONCTBO KOHTPOJIA 1 YNpaBfieHus.

BHyTpu BOLOCTOYHbIX TPY6 Kabenb uUKcU-
pyeTca C NMOMOLLbIO MOHTa)HOW NEeHTbl Un
MOHTaXHON nnaHknu. Camoperynnpyowmn-
cA kKabenb Optiheat 15/30, ecnn gocTaToyHO
O[HOW HUTW, MOXEeT CBOOOAHO pacrnonaraTbcs
B BOAOCTOKe. B mecTe nepexopa kabena un3
Xenoba B BOAOCTOK HEOOXOAMMO YCTaHOBUTb
VP300, orpaHununTenb HaTaxeHUa Kabens. B
BO/JIOCTOKAX [J/INHON CBbllle 6M HEOHBXOANUMO
npeaycMoTpeTb AOMOSTHUTENbHYIO 3aLUTY Ka-
6enis, Hanprmep, CTanbHON TPOC.

B >kenobax Kabenb GprKcnpyeTcsa ¢ MoOMOLLbIo
Tex »Ke akceccyapoB. ina kabena Tash nx nc-
nosib30BaHue ABNAETCA 06A3aTENbHbIM.

BopocTouHble BOPOHKM Takke HeobXoanmo
3awmuatb OT 3amep3aHua. Ecim Ha Kposne
cucTeMa NMBHEBOWM KaHanu3auum npepcras-
nAeT coboVi BHYTPEHHME BOLOCTOKU, Kabenb
onyckaetca B BOAOCTOK BHYTPb, [O Ternson
30HbI. TaKXKe MOryT ObITb YCTAaHOBJIEHbI BOPOH-
K1 C 060rpeBOM 3aBOLCKONO NCMOJIHEHWS, rae
camoperynupyoLminca Kabenb cmydToBaH 1
COEefMHEH C MUTaLMM.

Ina cuctem aHTMOGNeAeHeHMA XenoboB U
BOAOCTOKOB MOXHO MCMOJIb30BaThb Kak camo-
perynupytowmeca kabenn (Optiheat 15/30),
TaK 1 Kabenu mocTOAHHOTro COMPOTUBAEHNA
(TASH). Bbi6bop Tna kabena 3aBUCKT OT ycno-

HA MOTOHHbIA
METP, BT/M

f =
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U wn
g8

w
2 x

MOLHOCTb

KBAPATHbIV

MOLLHOCTb HA
METP, BT/M?

BUI 3KcnnyaTtaummn. CnepyeT yuuTtbiBaTb, YTO KENIOB/BOJOCTOK | <150 | 20-60
cuctema Ha kabene TASH Tpebyet perynapHo-
KENOB/BOAOCTOK | > 150 250
ro ob6CnyXmMBaHuA.
EHJOBA o1 200
MoHTaX cncteMmbl aHTNOONeAeHeHs XenoboB N BOJOCTOKOB
TWN KABENA YMPABJIEHUE OATUUKN COEVHUT. MOHTAXHbIE
KOMMJIEKTbI AKCECCYAPbI
OPTIHEAT15/30 ECO910/ EFPLP1 VP300
ECO900 ECOA903 EFPLP2 XBC1230
ECOA904 EFPLP3
TASH ECO910/ EFPLP4 VP300
EC0O900 ECOA903 PPN8
ECOA904 PPN6
XBC1230
0
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5 121
10 94
15 74
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25 47
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MoHTaxHasa Kopobka OrpaHununTenb HaTsXeHNA Kabena

L
]

|

J
1
J

Kabenb ana cuctembl aHTMOONeAeHeHUs 1
JaTuMK YCTaHaBNMBAlOTCA B »Kenobe ¢ no-
MOLLbl0 KpenexHon nnaHkmu PPN6/8. B me-
CTe crnycka Kabena B BOAOCTOK MOHTUpYeTCA
orpaHununTeNnb HaTaKeHuA Kabens VP300. B
CUCTEME JIMBHECTOYHONM KaHanusauum [on-
»KeH OTCYTCTBOBaTb Mycop.

(M306paxkeHne NprBegeHO TOMbKO ANlA obLle-
ro pyKOBOACTBA)
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Cnctema aHTHObONeaeHeHNA KPOBn
3aropoIHOro JOMa

Ha camoperynupylouemca Kabene Optiheat

AHTNOOGNeaeHeHNe BOJOCTOKOB
u »xenob6os

lMoroHHasa MOLHOCTb Ccamoperynupyiolle-
roca kabena Optiheat 15/30 coctaBnset
19B1/Mm ... 16BT/M npun TemnepaType OKpy»Kato-
wewn cpegbl -5°C...+5°C. B negaHom Boge ero
MOroHHas MOLHOCTb YBeNMYMBAeTCA U COo-
cTaBnaeT okosno 30B1/m.

OpfHa unuM HecKonbKO HUTen Kabena ycTa-
HaBNMBAIOTCA B »Kenobax WM BOAOCTOKAaXx
B COOTBETCTBMM C TPEOBYLWMUMNCA MOLLHO-
ctAMmn. Yem Gonblue avameTp BOAJOCTOKA U
CceBepHel palloH, Tem 6osiblue HUTel Kabens
MOXeT noTpeboBaTbcs: Hanpumep, B CeBepo-
3anagHom pervioHe Poccum gna BOJOCTOKOB
1 xenobos griametpom 100-150 mm TpebyeTca
2 HKTY Kabens.

B paHHOM npumepe B »kenobax kabenb ycTa-
HaBMMBAETCA B ABE HWUTWU, METNEN, NPU 3TOM
KoHeL Kabens onyckaetca B BOLOCTOK. B me-
CTe nepexopa Kabena us xenoba B BOLOCTOK
yCTaHaBNMBAETCA 3alMTa OT HaTAKeHNA Kabe-
ns - VP300. BHyTpu BogoCcTOKa Kabenb MoxeT
CcBOOOHO HaxoAuUTbCA 6e3 KaKUX-TMbo MOH-
Ta’KHbIX aKCeccyapoB.

HarpeBaTenbHbIli Kabenb coeauHAEeTCa nuTa-
IOWMM C MomoLLblo Kommnekta Mydt EFPLP1.
MuTatowne Kabenn noaseaeHbl K MOHTaXXHOW
Kopobke. Mpy HEOOXOANMOCTIN HarpeBaTesb-
HbI Kabenb MOXET COeANHATLCA C MUTAOLLM
HernocpeACcTBEHHO BHYTPU KOPOOKM C MOMO-
Lbto KomnekTa EFPLP2.

Tok BkNoueHns ansa kabenen Optiheat B 1.5
pa3a 6osblue, YeM HOMUHANbHBIN. [nA eno-
60B 1 BOJOCTOKOB B J@aHHOM npumepe Tpe-
6yetca 50.6m kabena Optiheat 15/30 (cm.Ta-
651Uy Ha cTp.25), KOTOPbI, B COOTBETCTBUN C
Tabnmuen Ha cTp.24, MOXXHO NMOAKIOYNTb ean-
HOW rpynmnon K aBTOMaTn4eCcKoMy BblK/ouaTe-
o 10A. YnpaBneHue crctemon ocyLecTBna-
eTcAa ¢ nomolbio Tepmoperynatopa ECO910
(cxemy MoAKYEHNA CMOTPUTE Ha CTP.22).
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Bt/m

34 N
\QT HEAT 25

~ OPTIHEAT 15

~
16 OPTIHEAT 10 ™
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°C

3aBNCUMOCTb MOLLYHOCTMN
camoperynupyioLmxcs kabenemn
Optiheat oT Temnepatypbl
OKpYy><aloLLein cpeabl

MAKCUMAJIbHbIE AJ1IUHbI KABEJA 10A 16 A
OPTIHEAT 9

Ha nosepxHocTu Tpy6bl +10 °C 100 m -
BHyTpu Tpy6bI +10 °C 60 m -
OPTIHEAT 10

Ha noepxHocTn Tpy6bl +10 °C 140 m 205m
Ha nosepxHocTu Tpy6bl —15 °C 90 m 140 m
OPTIHEAT 15/30

Ha nosepxHocTu Tpy6bl +10 °C 104 m 139m
Ha nosepxHocTu Tpy6bl £0 °C 95m 139m
Ha nosepxHocTu Tpy6bl —15 °C 78 m 122 m
Ha nosepxHocTu Tpy6bl —25 °C 70 m 113 m
B nepAHol Boge 60 m 80m
OPTIHEAT 25

Ha nosepxHocTu Tpy6bl +10 °C 55m 88 m
BHyTpu Tpy6bI +10 °C 40m 60 m




an/IMep: 3aropoaHboin oom

YcTaHOBKa HarpeBaTenbHOro Kabens B eHJo- | KEJIOB 30 2
Bax MpPeAoTBPaLLaeT HaKOmM/eHVe CHera B 13- BOJOCTOK 15 1
rmbax KpbllM U NPUBOAUT K ero TasHuo.[Ans
oborpeBa eHAOBbI Tpebyetca ot 200BT/m?, TO EHI0BA 4 3
ecTb, AN1A AaHHOro npumepa — 45B1/m.

30HA KEJIOB, M BOAOCTOK,M  [JIVHA HATPEBATE/IbHOIO KABEJIA, M
B pabouyem pexume MOrOHHas MOLLHOCTb
Kabena Optiheat 15/30 coctaBnaet okono | 3! 36 58 (2x3.6+5.8)=13.0
18B1/M. Mo3ToMy B Ka)kpoli eHAoBe Kabenb 32 27 5.8 (2x27+58) =112
MOHTUPYETCA B TP HATW. 33 36 5.8 (2x3.6+5.8)=13.0
O6ulas AnvHa HarpeBaTeslbHOro Kabens ans 34 38 5.8 (2x3.8+5.8) =134
eHAoB cocTaBnaeT 62.4M, UTO HEMHOIO npe- Wtoro 50.6

BbILIAET MaKCMMabHO pPa3peLleHHyYio ANnHY
Kabensa gna Toka 10A. Ecnm Bce 4 kabens 6y-

YT 3aBOANTLCA B WUT eANHOI rPYMMOi, He- 30HA EHAIOBA, M IJIMHA HATPEBATEJIbHOTO KABENSA, M
0o6xoAMMO MpeaycMOTpeTb aBTOMAaTMYeCKUN 35 52 (3X52)=156
BbIKNtoyaTesnb Ha 16A. 36 5. (3X52)=156
B jaHHOM MpuriMepe HarpeBaTesbHbI Kabenb, 37 22 (3X5.2)=156
YCTaHOB/IEHHbIN B eHAoBax, Tepmoperynato- | 38 5.2 (3X5.2)=15.6
POM He ynpaBnaeTca. ViToro 62.4




Cnctema aHTMOGNeAeHEHNA KPOBY
NPOMbILLNIEHHOIO 31aHNSA

Ha Kabene NocToAHHOro conpoTmnBiieHnA Tash

MpoeKTupyemas MOLLHOCTb AN XefnoboB n
BogocTtokoB oT 100 go 150mm coctaBnset 30-
60BT/Mm. B paHHOM npumMepe C yYyeTom KiiMma-
TUYECKUX YCJIOBMI pacyeTHas MOLWHOCTb Ha
MOTrOHHbBIV MeTp kenoba/BoJOCTOKa COCTaB-
nset 30B1/m.

MakcrmanbHO JonycTiMasi MOroHHas MoL-
HOCTb pe3ncTuMBHOro Kabensa Tash gna ycta-
HOBKM B MeTaJlNINYeCKOM Xenobe cocTaBnsieT
20BT1/m, nosTomy Kabenb 6yaeT ycTaHOBIEH B
[IB€ HUTW, NEeTNIEN, C MOLHOCTbIO 15BT/M.

Mpumep pacuera:
[nvHa xenoba 1 BoaoCcToKoB (30Hbl A 1 B):
4 x25M+2x58mM+3x6.7=132m

[nuHa HarpeBaTenbHoOro Kabens B 30Hax A 1 B:

2x132mM=264Mm

PacueTtHaa mowHOCTb AndA 30H A n B:
P1=15B1/Mm x 264 m = 3 960 BT

ToK Ha oTpe3ok kabens Tash He MoXeT npeBbl-
watb 16A. MosTomy HeobxoAMMO pa3pennTb
Kabenb Ha fiBe 30Hbl.

O6uan pacyeTHasA MOLHOCTb CUCTEMbI:
(A+B+C+D)=7920Bt

[ofknioueHne saneKTponNnTaHNA OCyLLeCcTBAA-
etcA rpynnon 3x16A.

A B
N/ S 7 T
A S 7 J
C D
- 0 0 ] _ _]
25m 25m 25m 25m
2X 15— O_
5X1.5—
A L £COA904 B
ECOA903
|_ L3 L —|
=
«Q | | =
wn ~
©
4@5
P=1099 Bt P =2784B1
TASH 0,65 Q/m/74 m TASH 0,1 Q/m/190 m
R=480Q R=19Q
BbicoTa BogocToKa 5.8m BbicoTta BogocToKa 6.7m
C D
|_ 13 g [P —|
=
«Q | | =
wn ~
©
P=1099 Bt P =2784B1
TASH 0.65 Q/m/74 m TASH 0,1 Q/M/190 m
R=480Q R=19Q

Bbicota BogocTOKa 5.8 M
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BbicoTa BofoCTOKa 6.7 M



Mpumep: npomMbilNeHHOe 3JaHne

30HAA (=30HA Q) 30HA B (=30HA D)

[inviHa »enoba 1 BOJOCTOKOB 25mM+2x58m=37m 3x25M+3x6.7M=95m
PacuyeTHasA MOLHOCTb 37mx30Bt/m=1110BTt 95m x 30BT/m = 2 850 BT

[nviHa HarpeBaTenbHOro Kabens 2x37m=74m 2x95mM=190M™m

PacueTt conpoTrBneHus kabens (230B)%/ (1 110 BT x 74 m) =0.64 Q/m (230B)?/ (2 850 BT x 190 m) =0.1 Q/m
Mop6op Tvina kabens Tash 0.65 Q/m Tash 0.1 Q/m

MowHocTb nogobpaHHoro Kabens 1099 Bt 2784 Bt

OBLAA MOWHOCTb CUCTEMbI (A+B+C+D)

2x (1099 Bt +2784B1)=7766 BT
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PacueT n npoekTnpoBaHme CUCTEMBI
aHTNnobNegeHeHNa HapPYXXHbIX TEPPUTOPUI

MolHOCTb Ha KBagpaTHbI MeTp, Heobxonu-
Masi AfiA CUCTeMbl aHTMOGNeAeHeHNA HapyX-
HOW TeppuTOpUW, 3aBUCWAT OT Ha3HauyeHus
TEepPPUTOPUM 1 NCMONIb3YEMbIX MaTepuanos.

OcobeHHOCTU 06beKTa, Ha3HaueHne U CTPYK-
Typa HapyXHOW TeppuTopumn OnpeaensaoT
OCHOBHbIE MAapameTpbl /A NPOEKTUPOBAHUS.
Mpu pa3paboTke cMCTeMbl aHTUOONEAEHEHNA
HeobXo4MMO yuunTbiBaTb, UTO oborpeBaemas
TeppuTopursa AOMKHA UMeTb 3PEKTUBHYIO CU-
CTeMy CTOKa TasbiX BOZ,.

Ona cuctem aHTMOGNEedeHEeHUA Hapy»HbIX
TEepPPUTOPUIA UCMONb3YIOT KaK caMoperynu-
pytowuinca kabenb (Optiheat), Tak 1 Kabenb
NnocTosiHHoro conpotueneHust (Tash) u usro-
TOBJIEHHbIE U3 HEro roTOBble K YKNaAKe MaTbl
ana cuctem aHtno6neneHexus (Ulla).

Tanbl NPOEKTUPOBAHUA CUCTEMbI aHTMOGE-
LeHeHus:

- BblIOOp TUNa Kabens

- onpefeneHne MOAXOASALEA MOLWHOCTM Ha
MOTOHHbIA METpP, ANVHbI Kabensa u cooTeeT-
CTBYIOLLETO COMPOTMBIIEHUS, a TaKxe obLieit
MOLLHOCTW Kabensa

- onpepfeneHve Wara yknagKku kabens

- NoAGOpP CUCTEMBI YIPABIEHUSA U KOHTPOJA.
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TPOTYAP (3ALLUMLLEHHbBIA OT BETPA) 200-250

TPOTYAP (HE3ALLMLLEHHbIN) 250-300

KPbIJTbLIO M CTYMEHW JIECTHWLIbI 250-300

MAPKOBKW /I MOABE3AHbBIE NYTH 300-350

PAMIbI (TEMNNOV30NMPOBAHHDIE) 300-350

PAMIbI (HETENJTON30SIMPOBAHHbIE) 350-400

TWMN KABENA OCOBEHHOCTHU OBJIACTb MPUMEHEHMA
CAMOPETYNUPYIOLMINCA MpocToTa pacyeta Manble nnowagwn

KABEJ1b (OPTIHEAT)

1N MOHTaa
Bbicokas LeHa
Kabens

BeToHHble KOHCTPYKLUMK,
NeCcTHULbI U T.4.

MATbI ANA CUCTEM
AHTUOBNELEHEHUA (ULLA)

BbICTpbIN MOHTaX
CrabunbHaa MOLHOCTb
YCTaHOBKM

Tonbko 300B1/m?

Jlo6ble nnowaan
YcTaHoBKa B 6eTOH
WM MecoK

PE3UCTWBHbIV KABE/b

Huskana ctonmocTb Kabens
Bonblune nnowaan

PaznuuHble TeppuTopun
(TASH)

TpebyeT TOUHOCTU YcTaHoBKa B 6ETOH
NPOeKTUPOBaHNA VAN Necok
MoaknioyeHne Kabena TASH Ha 380/400B
L
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Tabnuubl nogbdopa Ka

B Tabnuuax ykasaHbl MaKCMMasbHble
OnVHbI Kabens ans onpepesieHHbIX Mo-
FOHHbIX MOLLHOCTEN, a TaKXe B3auMo-
CBA3b MEXAY ANMHON Kabens 1 ero mouy-
HOCTbIO. 3HaYeHUA npmBeeHbl ana 230B
n 400B*,

[aHHy0 MHOOPMALMIO MOXHO MNprMe-
HATb Ans nopbopa Kabensa ana Tpy6o-
NPOBOAOB U HAPYXKHbIX TEPPUTOPUIA.

*BHumaHne! Mbl pekomeHgyem OcCy-
LLEeCTBNIATb NepecyeT yKa3daHHbIX 3Haye-
HUI gna 220B v 380B.

30/m

230B 4008
[JIMHA, MOLWHOCTb, A/IMHA, MOLLHOCTD,
BT M BT

327 94 566
82

420 73 730

464 67

504 62
58

569 54

588 52

630 49
47

678 45

705

230B

AJMHA, MOLUHOCTb, AJIMHA, MOLUHOCTb,

BT/M M BT M BT

104 620 180 1082

90 717 156 1249

80 806 140 1397

884 128 1530

949 118 1653

110 1767

104 1874

9 1975

94 2072

90 2164

87 2252

83 PEEYS

81 2419

0.320/m

2308 4008
ANVHA, MOLUHOCTb, A/MHA, MOLLHOCTb,
BT/M M BT M BT

166 996 289 1732
144 1148 2000
80 1397
117 2449
109 2646
102 2828
96

91

4

83

80

77

74

230B 400B
ANVHA, MOLLHOCTb, AIMHA, MOLUHOCTb,
BT/M M BT M BT
297 1781 516 3098
257 2058 447 3578
230 2300 400 4000

210 2519 365 4382
194 2727 338 4733
182 2907 5060
171 3094 298 5367
163 3245 283 5657
155 EE] 270 ELEE]
148 3574 258 6197

BT/M

BT/M

98 4451

BT/M
6

8

10
12

6ena Tash

10Q/m

2308 400B
[IMHA, MOLUHOCTb, AJIMHA, MOLLHOCTD,
M BT M BT
30 176 52 310
203 45 358
230 40 400
37 438
278 34 473
294 32 506
30 537
331 28 566
331 27 593
353 26 620
378 25 645
378 24 669
407 23 693

1.5Q/m

230B 4008
ANNHA, MOLUHOCTb, AJIUHA, MOLLHOCTD,

M BT M BT
77 458 133 800
66 534 115 924
59 598 103
54 94
50 705 87
47 750 82
44 802 77
42 840 VE]
40 882 70
38 928 (4
37 953 64
3 62
34 60

0.65Q/m

2308 400B
ONVHA, MOLUHOCTb, [ANWHA, MOLLHOCTb,

M BT M BT
117 696 1213
101 806 1399
90 904 1568
83 981 1721
76 1851
71 1985
67 2104
64 2218
61 2322
58 2437
56 2538
54 2619
52 2705

0.21Q/m

2308 4008
[UIMHA, MOLWHOCTb, A/IMHA, MOLLHOCTD,
M :18 M BT
205 1229 356 2138
177 1423 309 2469
159 1584 276 2760
145 1737 252 3024
124 1880 3266
125 2015 3491
118 PAER) 3703
112 2249 3904
107 2354 4094
2470 4276

4619
4781

[LJIMHA, MOLWHOCTb, A/IMHA, MOLLHOCTD,
M BT M BT
420 2519 730 4382
364 632 5060
566 5657
6197

6 Q/m

230B 4008

ANVUHA, MOLLHOCTb, [UIMHA, MOLHOCTb,
M BT M BT
38 232 67 400
33 267 58 462
30 294 52
27 327 47 566
25 353 44
23 383

420
441
464
490
490

1Q/m

230B 4008
ANVUHA, MOLLHOCTb, [UIMHA, MOLHOCTb,
BT/M M BT M BT

94 563 163 980
81 653 141
73 725 126
66 802 115
61 867 107
58 100
54 980 94
51 )
49 85
47 82
45 78
43 76
42 73

0.45Q/m

230B 4008
AMHA, MOLUHOCTb, A/IMHA, MOLIHOCTb,
BT/M M BT M BT

140 840 PLE] 1461
121 972 1687
108 189 1886
99 118 172 2066
9. 159 2231
86 149 2385
81 141 2530
77 133 2667
73 127 2797
70 122 2921
67 117 3040
65 113 3155
63 3266

0.17 Q/m

230B 4008
ANVUHA, MOLLHOCTb, [UIMHA, MOLWHOCTb,
BT/M M BT M BT

228 1365 396 2376
197 1580 343 2744
176 1768 307 3068
161 1933 280 EE
149 2088 259 3630
139 2239 243 3881
131 2375 229 4116
125 2489 4339
119 2615 207 4550
114 2730 4753
109 2855 190 4947
105 2964 183 5134
102 3151 5314

0.025 QO/m

pxl:} 400B
ANMVHA, MOLLHOCTb, [AIMHA, MOLUHOCTb,
BT/M M BT M BT

6 594 3562 1033 6197
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Cnctema aHTMOGNeaeHeHNA NAaHAQYCOB

Mpumep 1

CucteMa aHTVOGNEAeHEH S NAHAYCa )15 IETKOBOIO
TpaHCNopTa MOXET ObITb Pean30oBaHa C NMOMOLLbIO
MaToB ANiA cuctem aHTrobneaeHeHus Ulla (300BT/
M?). B jaHHOM NpumMepe naHayc umeet anvHy 10 me-
TPOB ¥ WpKHY 4 MeTpa. OgHaKo, MOCKONbKY TPaHC-
MOpT NErKOBOW, Mbl MOXEM YCTaHOBUTb CUCTEMY
aHTVOONeeHeHNs MO KONEsSIM LWMPUHON B 1M, Te.
ncrnonb3oBatb Asa Mata Ulla Ha 10m? (Ulla300.10).
O6LLasa MOLHOCTb CUCTEMbI NMPY 3TOM COCTaBnAeT 6
KBT. YnpaBneHve cuctemon ocyLecTBnseTca ¢ no-
MoLbto meTeocTaHumn ECO900 ¢ komnnekTom Aat-
ymKoB mnu Tepmoperynatopom ECO910.

Mpumep 2

AnbTepHaTMBOW MOXET CTaTb YCTaHOBKa Kabens
Tash nonocon B 0.5m, no koneam. Kabenb ycra-
HaBnMBaeTcA B GETOH C MOrOHHOW MOLLYHOCTbIO
Makcmym 30BT/m. Kabenb He fomKeH NpoXoanTb
yepes NoABUMKHbIE LUBbI.

O6uaa MOLHOCTb cUcTeMbl cocTasndAeT 3KBT (1
500 BT Ha Koneto). Mog6op kabena Tash ocyuecT-
BnseTca no tabnuuam. Obwasa mowHocTb 1.5kBT,
NoroHHaa mMolHocTb 30BT/M — Bblibrpaem Tash ¢
conpotusneHvem 0.65 Q/m.

MoCKONbKY MOLLHOCTb CUCTEMbI OTHOCUTENBHO
HeBenvKa (3.1kBT), jocTaTouHo TepmoperynaTopa
onAa cuctem aHtnobnegeHeHna ECO910, ¢ patum-
KaMu TemrepaTypbl FpyHTa 1 BO3ayxa.

Cucrema aHTVI06HEAEHEH|/I$| BXoA4o0B
Camoperynupytowmca Kabenb nopbupaetca B Co-
OTBETCTBMU C MO0 TEPPUTOPUM 1 HeobXOoaN-
MO MOLLHOCTbIO Ha KBagpaTHbI MeTp. MoLWHOCTb
Optiheat 15/30 nameHsaeTca B 3aBUCMOCTM OT TEM-
nepaTypbl OKpy»KatoLLen cpespl.

OO6bIYHO crUCTeMA aHTMOONeAeHeHNA HAaXOAWUTCA B
paboyem pexrme Npu TemnepaTtype Bo3ayxa oT
-5°C gpo +5°C.

MoroHHaA MOLWHOCTb Kabens nNpu Takux Temnepa-
Typax P(noroHHas) — 19 Bt/m-16 B1/m.

OnviHa kabensa paccumTbiBaeTca cnepyowmnm 06-
pa3om:

| Kabens = P obwas / P noroHHas.

LWar yknapkn kabens (d) paccuntbiBaetca nytem
JeneHna nnowagn yctaHoBKM (S yCTaHOBKM) Ha
onuHy Kabensa (I kabens).

d =S ycraHoBkK / | Kabens.

O6orpeB ynpaBnseTcs TEPMOPEryNIATOPOM AN CU-
cTem aHTrobneneHeHns ECO910, ycTaHOBNEHHbIM B
LLNT.
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Mnowaab, noanexawasa oborpesy, onpegensaerca C y4ye-
TOM rpy30MnoAbeMHOCTY TpaHCNopTa. B cnyyae ¢ nerkosbim
TPaHCMOPTOM JOCTATOYHO 3aLUTUTb OT 3aMepP3aHNsA Kosleu
nog Koneca, N rpy30BOro TpaHCnopTa Kabenb fOKeH 3a-
KpblBaTb BCO Nowagb. Ha HAaKNOHHbIX niowagax Heobxo-
LAVIMO YCTaHOBUTb 060OrpeB CTOKOB.

[1nA nerkoBoro TpaHCNopTa Ha NaHAyce MOXXHO YCTaHABMBATb CUCTEMY aHTNOGNeieHeHUA TONbKO B MeCTe NOIOXKEeHNs
Koneii (ycTaHoBKa B 6eToH).Heo6xoanmo obecneunTb 6ecnpenaTCTBEHHbI CTOK Tanoi BOgbl.
(M1306paxkeHne NpuBeeHo TONbKO A1 06LLero pykoBogCTBa)

Ha naHpycax s rpy30Boro TpaHcnopTa Kabesnb ycTaHaBNMBaeTCA Ha BCel MoLaaw (ycTaHoBKa B 6eToH).Heobxoarmo
npefycMoTpeTb 6eCnpenATCTBEHHbIV CTOK Taslon BOAbI.
(V306pakeHne NpYBeAEHO TONbKO AJ1A OOLLEro PyKOBOACTBA)



PacueT 1 MOHTaXK cMcTeMbl aHTHObONeAeHeHS
MOrpy304HO-Pa3rPy30UHbIX 30H

Mpvmep 1:

30Ha Morpy3ouHbIX PaboT, AnnHa — 24M, Win-
pvHa — 4m

Ecnn nnowapka AONOMHUTENBHO TEMIou3o-
NMpoBaHa, JocTtatoyHo 300-350BT/m%. Hamm
Bbl6paHbl matbl Ulla, ¢ MmowwHocTbio 300BT/M%
yeTblpe MaTa YKNafblBalOTCA Ha MOSHYIO Mno-
Waab, a ABa — 30HaJIbHO.

0O6Lan MOLHOCTb CUCTEMbI aHTUOGNeaeHe-
HUA cocTaBnaeT 6 x 3.6kBT = 21.6kBT. Ynpas-
NeHne CUCTeMOW OCYLLeCTBAACTCA MeTeOCTaH-
umen ECO900.

Jatumk cHera n nbga ECOA901 ycTtaHaBnuBa-
eTcA 3a npefenbl oborpesaemont nnowaau, a
AaTymK BRa)kHocTn 1 Temnepatypbl, ECOA902,
MOHTVpPYeTCA Ha oborpeBaemoli MOLWAAN.

Mpymepbl MOHTa)Xa

MoHTaX mMaTa AnA aHTMOGNeeHEHNA HAaPYKHO
Tepputopun Ulla B necok, noa acoanst. Mo cnoem necka
HaXoAWTCA TENNOU30NALNA.

1. TpyHT/rpaBui

2. Tennounsonayua

3.Tlecok v 6eToH

4, Mar ans aHtno6neaeHeHus Ulla

5. [laTumk cHera v nbaa

6. [laTunk TemnepaTypbl U BAaXHOCTU
7. Acdanbt

(V306paxkeHne NpUBEAEHO TONbKO AJ1A 06LLero
PyKOBOACTBA)

MoHTax HarpeBaTenbHoro kabens Tash B 6eToH ¢
NoABVKHbIMY LIBaMU. TENNON30NALMUA OTCYTCTBYET.

1. TpyHT/rpaBui

2.Mecok

3. betoH

4. ApmaTypHasn ceTka

5. MoABWMXHbIN WOB

6. HarpeBaTtenbHblil Kabenb Tash

7. daTumk cHera u nbaa

8. laTumnk TemnepaTypbl U BAaXHOCTU

(MN306paxkeHne NprBEAEHO TONBKO
nA obLero pykoBo/CTBa)

MaTbl Ana cuctem aHTMOGIEAEHEHUA YCTaHaB-
NNBAIOTCA B NMeCOK Unu GETOH, Nog MaTepuan
NoKpbITVA (B JaHHOM cyyae — acdanb).
JononHnTenbHO TpebyeTcA yCTaHOBUTbL Ha-
rpeBaTesibHblii Kabenb BHYTPU BOPOHKMN CTO-
Ka, BO U3bexaHune 3amep3aHus Tanon Bofbl, a
TaKXKe BHYTPU UM Ha MOBEPXHOCTY ApPEHa-
HOW TpYyObl, O YPOBHS Bbille TOUKM NpomMep-
3aHUA rpyHTa.

Mpumep 2:

Ons cictem  aHTMOGNEdeHEHUA MAHAYCOB C
60/bLINM YKIIOHOM [/l FPY30BOro TpaHcnopTa
HeobXoAMMO YKMafblBaTb Kabenb Tash Ha Bcel
niowaan. Mpy  OTCYTCTBUM  TEMOU30NALMM
Tpebyetca 350-400B1/m2 O6LLiasi MOLLHOCTb CU-

CTemMbl COCTaBUT 24 M X 4 M X 400BT/m? = 38.4KBr,
yrpaBsfieHne OCYLLECTBAAETCA MeTeoCTaHLMen
ECO900.

Mopburpaem kabenb Tash ¢ NOroHHON MOLLHO-
cTbto 25BT/M no Tabnuue. MNpu HanpaxeHun
400B Ham nogxoauT Kabenb Tash 0.45. Bcero
TpebyeTcAa 12 oTpe3koB kabena no 122m u
MoLHocTbio 2 921 Brt. MogknioueHne Kabens
NnoKasaHo Ha cTp.28.

O61aa MOWHOCTbL cuctembl 12 x 2921BTt=
35.05 kBT, MowHOCTb Ha KBajpaTHbIA MeTp
35.05kB1/96 mM? = 365 BT/M? war yknagku —
8m%/122m= 6.5cm. Kabenb ycTaHaBnvBaeTca B
6ETOH UK NecoK, Mo MaTepranoM NOKpbITUA
(achanbT unu nanTka).
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MoOHTa)x cucTemMbl aHTMOONegeHeHNs

HapPYXHOWN TeppuUTOpPUN

HarpeBaTenbHble kKabenu o6bIYHO yCTaHaBNW-
BatoTcA B 6eToH nnu necok (NB: He B acdanbT!),
HaxoAAWMIACA MOL MATEPUANoOM MOKPbITUS.
Cnctema bonee 3KOHOMMYHA U 3ddEKTVBHa,
ecnv NIowaab AOMOMHUTENIbHO TenIon3onu-
pyeTtcs.

MuvHUManbHasa rny6rHa YCTaHOBKM Kabens
cocTaBnseT 5cm. Takas rny6rHa rapaHTipyeT
OTCYTCTBME MOBPEXAEHUI Kabens, Hanpumep,
TpaHcnopToM. HarpeBaTenbHbili Kabenb He
[OJIKEH NPOXOAUTb Yepe3 MOABUMXKHbIE LUBbI.
MofBMXKHbIe LWBbI MOTYT NepecekaTb TONbKO
nuTalowme Kabenu, 4to cnefyeTt yunTbiBaTb
NP1 MOHTaXe.

YcTaHOBKa B NeCOK

Ha nnowagu, noKpbITOM TPOTYapHOM NANTKON

nnu achanbTom, Kabesnb YacTo yCTaHaBNIMBAET-
CA B MeCOK, HaxoaAawmnca nog HUmun. @paxuymsa

necka JosmkHa 6biTb ot 0.063 go 2mm. Tonwm-
Ha Mecka mexay Tennovsonaunen n kabenem
OOJIKHA COCTaBNATb He MeHee 3¢M. MOXHO nc-
rnonb3oBaTb Kak Kabesnb Tash, Tak u matbl Ulla.

TOHKUI CNOM necKa, HacbiMaHHbIA NOBeEpPX
YCTaHOBJIEHHOTO Kabens, BblpaBHMBAETCA C
nomoulbio rpabnert UAn aHanornyHoro npu-
cnocobnenus. 3ybupl rpabneit 4OMmKHbI GbITb
3arHyTbl UM 3aKPbITbl C TEM, YTOObI He NMoBpe-
OnTb 060510UKy Kabens. MoBepx BblIpaBHEHHO-
ro c/1of necka yCcTaHaBNMBAETCA MIMTKA UK
apyrou matepuan.

YcTtaHOBKa B 6eTOH

Kabenb ¢ukcrpyetcs Ha NOBEpPXHOCTU apMa-
TYPHOW CETK/M MOHTaXKHbIMK CTsXKamu. O6o-
JIouKa Kabena He Oo/mKHa ObITb MOBpeXaeHa
B MpoLiecce MOHTaxa.
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1. Tennovzonsyus

2. Mecok

3. HarpeBatenbHbliii mat Ulla

4, laTtumk

5. TpoTyapHas nnuTKa, achanst unm 6eToH

(M1306paxeHne NpUBEAEHO TONbKO AJ1A 06LLEero
PYKOBOACTBA)

1.Tennowvsonayus

2. HarpeBatenbHblii kabenb
3. ApmaTypHas ceTka

4. beToH

5. JaTtunk

(M1306paxeHne NpuBeAEHO TONbKO 1A 06LLero
PyKOBOACTBA)




Cuncrema aHTOONEeaeHEeHNA NAapKOBKM Ha KabeneTash

Mpumep
Hapy»xHasa Tepputopusa 155m2
YctaHoBKa B 6eTOH

[ns paHHou nnowaan B 155m? BbibpaHa MoLL-
HocTb 300 BT/m2 PacueTHas MOLWHOCTb CUCTe-
Mbl: 155m? x 300BT/M? = 46.5 KBT.

MaKcmanbHO pgonycTiMas MOroHHas MOLL-
HOCTb Kabens Tash npu yknagke B 6eToH co-
cTaBnseT 30BT/m. Takum o6pa3om, pacueTHbIN
war yknaaku kabena cocrasut 30B1/m/300B1/
M?>= 0.10m. O6Waa AnMHa HarpeBaTeNnbHOro
Kabena MoxeT 6bITb B 3TOM CJlyyae MUHUMYM
155m2/0.1Mm = 1 550Mm.

Mpn TpexdpasHOM NOAKIIIOUYEHUN, MOLLHOCTb
Ha ofHy da3y 6yneT coctaBnATb 15.5kBT, nos-
TOMY MOLLHOCTb M [JIHa OAHOrO OTpe3Ka Ka-
6ena — 5.16kBT 1 172m.

Kabenb nopbuvipaetcs no Tabnvue nogbopa
kabena Tash. YnpaBneHue cuctemoit ocyulect-
BNseT meteocTtaHuma ECO900.

[laTunk ocapkoB (cHera v fibAa) yCTaHaBMBAETCA BHE 30Hbl
060rpeBa, a AaTYMK TEMMepaTypbl 1 BAAKHOCTY — BHYTPW
30HbI 060rpeBa.

(M1306paxeHne npuBeAEHO TONbKO 1A 06LLero
pyKoBOACTBA)

Cuncrema aHTOONeaeHeHMA KpbUibLa Ha Kabene Tash

Mpumep

10 ctyneHen, anvHa ctyneHun 0.9m, WWMpurHa
ctyrnenn — 0.5m

Ob6orpeBaemas nowagb:

10x 0.9m x 0,5M = 4.5m%

BblbpaHHas MOLHOCTb Ha KBafpaTHbIN MeTp
- 300BT/Mm?% PacueTHas MOLHOCTb: 4.5M? X
300B1/m? =1 350BrT.

MakcMmanbHO AonycTumas MOroHHas MoLL-
HOCTb AN Kabena Tash npu yctaHoBKe B 6€TOH
cocTtasnsaet 30BT/m. PacueTHbIl war yKnagKku
kabena = (30B1/m)/(300B1/m?), T.€., 0.10M.

Ha Kaxkgyto cTyneHbKy yKknagblBatca 5 Hutemn
Kabensa, cnefoBaTeNlbHO, Ha OfHY CTyneHb
TpebyeTca 4.5m kabens (5 x 0.9m).

O6uana gnvHa Kabens cocTaBnsaeT:
-ctynenn 10 x 4.5m =45m
- BblcoTa cTyneHn 9 x 0.15m = 1.35m
-BO3BpaLLeHMe K TOUKe NoAKoYeH A
9%x05+9x015=5.8m

Wtoro: 52 metpa.

PacueTHoe conpoTtuBneHus Kabena cocTaB-
naet 0.75 Q/m. Mo Tabnuue nopgbopa Kabens
onpegensaem Haubonee 6MU3KUA Kabenb -
Tash 0.82 Q/m. MolyHocTb Kabena — 12408,
MOrOHHasA MOLWHOCTb — 24BT/M, MOWHOCTb Ha
KBafpaTHbI MeTp — 275BT/m2.

Cuctema ynpaBnseTca TepMOperynsaTopomM
ECO910.

Kabenu noctosHHOro conpoTusneHnA Tash Bcerga
BO3BpaLLaloTCA K TOYKe NOAKNYEHNA.

(M306parkeHue NprBeeHO TOMbKO ANA 06Liero
PYKOBO/ACTBA)

@ Kabenb
ycTaHaBnMBaeTcs B

5 CM OT BHYTPEHHero
Kpas CTyneHu C Liarom 50
yKknaaku 10 cm.
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3alKnTa OT NPOMEP3aHUA FPYHTa
nop XonoaunbHbIMN KaMepamMmi

XOnogHbln BO34yX M3 MOPO3WSbHBIX U XO-
NOAWSIbHBIX Kamep, Tae MoAAepKunBaeTcs
Temnepatypa Huke —20°C, oxnaxgaet faxe
XOPOLLO TEMION30NNPOBAHHDBIN GYHLAMEHT.
lMocTeneHHO NPOMep3aeT He TOMbKO Mosi Mo-
pO3WSIbHOM Kamepsbl, HO 1 GyHOAMEHT 1 no-
UBa/rPYHT MOA HUM, UTO MOXET NPUBECTU K
MOBPEXAEHNIO BCel KOHCTPYKLUY nona. [ns
3aLUTbl FPYHTA MOA MOPO3WSIbHBIMY Kamepa-
MV UCMONb3YeTCss HarpesaTesibHbIl Kabenb,
yCTaHaBNMBaeMbli B GETOH WAW Mecok Mof
C/oeM Tenaon3onALum.

O6blyHO AN KOMMeHcauun TensonoTepb
¢dyHpameHTa TpebyeTca mMolHOCTbL OT 15 Ao
35B1/M? (B 3aBMCUMOCTM OT TemmepaTypHo-
ro PeX1ma BHYTPU MOPO3UbHON Kamepbl).
OpHako, He peKoMeHayeTcA ycTaHaBiMBaTb
HarpeBaTenbHbI Kabenb C Warom yknagku
6onee 50cm.

1. TpyHT/rpaBui

2. betoH

3. ApmatypHas ceTka

4, HarpeBatenbHblii kabenb Tash nnu Tassu
5. npponsonauna

6. Tennownzonayua

7. Tepmoperynatop

(V1306paxkeHne NpUBEAEHO TONbKO AN1A
obLero pykoBoaCTBa)
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TennonoTepw, HanpaB/ieHHble BHU3, onpeae-
NATCA  TENIOMNPOBOAHOCTbIO  KOHCTPYKLUM
nona (U), Tpebyowenca TemnepaTypon rpyH-
Ta (06bIYHO +4-50C) 1 TemnepaTypHbIM PEXN-
MOM, B KOTOPOM QYHKLMOHMPYET XONoawb-
Haf Kamepa.

Mpumep

BHYTpeHHAA TemnepaTypa
xonopunbHom Kamepbl —25 °C
Temnepatypa rpyHTa +4 °C
KoaddurumeHT TennonposBogHoOCTH
KOHCTpyKUmm nona (U) - 0.1 Bt/m? °C

TennonoTepu KOHCTPYKLMM Mosa
TennonoTepu Ha KBagpaTHbI MeTp O/S
®/S =dt*U

dT= arnanasoH Temnepatyp
nometeHunsa u rpyHta (°C)

U = TennonpoBoAHOCTb
KOHCTpyKuuy nona (Bt/m? °C)

Kabenn MoHTUpyloTcA B 6GeTOH Tpaguuu-
OHHbIM crioco6om. O6bluHO AnA oborpesa
dyHAaMEHTOB yCTaHaB/IMBAETCA OCHOBHaA U
pe3epBHasA cucTeMbl (fybnupyetca n Konu-
yecTBO Kabens, 1 KONMYeCTBO TEPMOCTATOB).
PacctoaHne mexnay Tennowusonauvein n Ka-
6enem JOMKHO ObiTb He MeHee 5CM, YTOObI
nopfepXnBaTb rPyHT B He3amep3aloLlem co-
cToAHMW. HarpeBaTenbHbIN Kabenb He [JOMmKeH
NpoxXoAnTb Yepes MOABVKHbIE LUBbI, MO3TOMY
Kabenb ycTaHaBIMBaAETCA CEKLMAMM.

[lBepw 1 ABepHble NPOeMbl TakXKe MOTyT ObITb
3aWuMeHbl OT 3aMep3aHuA C MOMOLLbIO Ha-
rpeBaTenbHbIX Kabenel. Takaa 3awmTa rapaH-
TUPYeT repMeTUYHOCTb Kamep 1 OTCYTCTBME
NOBPEXAEHNA KOHCTPYKLNIN CTEH.




[logoepaHune TemnepaTypbl
XXNOKOCTW B pe3epByape

MoHTaxHas neHTa

HarpeBatenbHbliii kabenb Tash

ANOMUHNEBBIV CKOTY

4. MydTa B MecTe coejUHeHNA HarpeBaTebHOro
1 nuTatowero Kabenen

5. [atumk

6. Tennowusonauusa

wN =

(MN306paxeHvie npuBefeHO TONbKO
AnA obLero pykoBoACTBa)

HarpeBatenbHble kabenu MOryT MCMonb30-
BaTbCA [ANs MNOALep)KaHUs onpefeneHHon
TemnepaTypbl XUAKOCTY BHYTPY pe3epBya-
pPOB, Hanpumep, BO M3bexaHre MOBbILLEHNS
BA3KOCTU 3TOWN XXUAKOCTV UNW Ans NpefoTepa-
LEHMA 3aMep3aHus.

Mpy nogbope HarpeBaTenbHOro Kabens He-
06X0AVIMO yUMTbIBAaTb BCE BO3MOXKHbIE TEMJIO0-
Bble MOTEpPV pe3epByapa M ero OCHOBaHMS.
Tennonotepn pesepByapa 3aBUCAT OT €ro
dopmbl, pazmepa, Tvina ycTaHOBKM (Mpuneraet
K 3eMJIe USIN HET), TONUHBI TEMTOU30NALMOH-
HOro MaTtepuana, NoALepKMBAeMON BHYTPU
pe3epByapa TemnepaTtypbl 1 TemnepaTypbl
OKpY>KatoLLein cpefbl.

Tpy6bl, NOABOAALLME XULKOCTb K pe3epByapy,
TaKXe AOSKHbI ObITb 3alUyLLeHbl OT 3amep3a-
HVIS 1 TEMIOM30/IMPOBaHbI. BaxHO, uTo Harpe-
BaTeslbHble Kabenu cnocobHbl MOALEPKMBaATb
HeoOXOAMMbI YPOBEHb TEMMepPaTypbl, a He
pasorpeBaTtb XWAKOCTb, MO3TOMY Temnepa-
Typa BXOAALEN KMAKOCTV AOMKHA ObITb He
HUXKe Tpebyloweica. Kabenb MoxeT ObiTb
yCTaHOBJIEH Ha 2/3 NOBEPXHOCTY pe3epByapa,
TENNON30MALMA AOMKHA ObITb YCTaHOBNEHA
Ha BCell NOBEPXHOCTM pe3epByapa.

YnpaBneHve CUCTEMON MoALepPKaHUsA Temre-
paTypbl B pesepByape AOMKHO OCYLLeCTBATb-
ca Tepmoperynatopom ECO500 nnn ECO910.

CopepKalmecs B pesepByape XUAKOCTU MO-
ryT MPOHMKATb Yepes CTEHKM Ha NMOBEPXHOCTb
pesepByapa. PekomeHayeTcs yaoCTOBEpUTb-
CSl, YTO XKMAKOCTb He NMoBpeauT 060M0uKy Ka-
6ensa nnn nogobpatb Kabenb C COOTBETCTBYIO-
WUMK XapakTepucTrkamu. OTaeNibHble BUAbI
XKNOKOCTeN MoryT TpeboBaTb YCTAaHOBKU Crie-
LMann3npoBaHHbIX Kabenen.
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Cuctembl aHTMobNegeHeHusa Ensto

Ulla 300 - HarpeBaTenbHble MaTbl A/1A CMCTeM aHTUOGNneleHeHNA HapYKHbIX
TepputTopuin

HarpeBaTenbHble MaTbl, U3roTOBMEHHbIe 13 Kabena Tash, AnA 3awWuTbl OT 06neaeHeHNA HapyXHbIX TeppPUTOPUIA (TPo-
TyapoB, NoAbe3HbIX MyTei, NaHAycoB). MOXXHO ycTaHaBnMBaTh B necok 1 6etoH. Mat Ulla ynob6eH B MOHTaxe, MOXXHO
npuaaTb HYXHylo GopMy, pa3pesaB ero OCHOBY, NMPY 3TOM LUAr YKIaAKy BCerga oCcTaérca HeM3MeHHbIM. YaenbHasn
MoLwHocTb 300 BT/mM2. HommHanbHoe HanpsxeHue 230 B. CtangapTHas wupuHa - 0,95 M, anvHbl ot 2 go 12 m. MNuTato-
wme kabenn MCMK: nepBbili 5 M, BTOPOW = ANMHa MaTa + 5 M.

EAN-KOJ OMUCAHUE
ULLA300.2 64 100 81 688 020 | HarpeBaTenbHblii MaT ans cuctem aHTnobneneHenus Ulla, 0,95 x 2 m, 600 BT 1/6
ULLA300.3 64 100 81 688 037 | HarpeBatenbHbIii MaT ans cuctem aHTnobnegeHenus Ulla, 0,95 x 3 m, 900 BT 1/6
ULLA300.4 64 100 81 688 044 | HarpeBaTenbHblii MaT ans cuctem aHTnobnegeHexus Ulla, 0,95 x 4 m, 1200 Bt 1/6
ULLA300.5 64100 81688051 | HarpeBaTenbHblii MaT ana cuctem aHTnobneseHenua Ulla, 0,95 x 5 m, 1400 Bt 1/6
ULLA300.6 64100 81 688 068 | HarpeBaTenbHblii MaT ans cuctem aHTnobnegeHenus Ulla, 0,95 x 6 m, 1800 BT 1/6
ULLA300.7 64100 81688 075 | HarpeBaTenbHblii MaT ans cuctem aHTnobnegeHenus Ulla, 0,95 x 7 m, 1900 BT 1/6
ULLA300.8 64100 81 688 082 | HarpeBatenbHblii MaT ans cuctem aHTnobnegeHexua Ulla, 0,95 x 8 m, 2500 BT 1/6
ULLA300.9 64 100 81688 099 | HarpeBatenbHblii MaT ana cuctem aHTnobnefeHenua Ulla, 0,95 x 9 m, 2800 BT 1/6
ULLA300.10 64100 81688 105 | HarpeBaTenbHblii MaT anis cuctem aHTrobneneHenus Ulla, 0,95 x 10 m, 3000 BT 1/6
ULLA300.11 6410081688 112 | HarpeBaTenbHblii MaT Anisi cuctem aHTrobnegeHenus Ulla, 0,95 x 11 m, 3100 BT 1/6
ULLA300.12 64100 81688 129 | HarpeBatenbHblii MaT anisi cuctem aHTrobnepeHenus Ulla, 0,95 x 12 m, 3600 BT 1/6

Tash - ogHOXMNbHbIN HarpeBaTesbHbIN Kabenb NOCTOAHHOIO CONPOTUBJIEHNSA

Tash - kabesib NOCTOAHHOrO CONPOTUBIEHUSA /1A CUCTEM aHTMOGNeAeHeHNA HapYyKHbIX TEppUTOpUiA, TPYO 1 pesep-
ByapoB. BHewwHAA obonouka yctonumnsa Kk UV-n3nyyenuto. lnameTp Kabens 5,7 - 6,5 mm. MakcManbHasa Harpyska:
30 B1/m (B 6eToHe), 25 B1/m (B necke), 10-20 B1/m (Ha noBepxHoCTM Tpy6bl). Pabouas TemnepaTypa: BO BKIIIOUEHHOM
coctosaHum - 80°C, B BbIKNIOYEHHOM, MrHOBeHHas - 160°C. MakcumanbHO nofjaBaemoe HanpsxeHue - 500 B. MuHu-
MaJibHasA TemnepaTtypa MoHTaxa -25°C. MMHUManbHbI paguyc n3rnba - 5 BHELHUX JnameTpoB Kabensa. Makcumanb-
HbI TOK Harpy3kn 16 A. HomuHanbHoe HanpsxeHne 230 B/400 B.

EAN-KOJ OMUCAHUE
TASHO0.05 64 100 04 301 555 | Ka6enb noctoAaHHOro conpotusneHus Tash 0.05 Om/m 1/2000
TASHO.1 64 100 04 301 500 | Kabenb noctosHHOro conpotrneHus Tash, 0.1 Om/m 1/2000
TASHO0.17 64 100 04 301 562 | Kabenb noctoAaHHOro conpoTuenenus Tash, 0.17 Om/m 1/2000
TASHO0.21 64 100 04301517 | Kabenb noctosHHOro conpotvnenus Tash, 0.21 Om/m 1/2000
TASH0.32 64 100 04 301 326 | Kabenb noctosaHHoro conpotusnenuns Tash, 0.32 Om/m 1/2000
TASHO0.45 64 100 04 301 579 | Kabenb noctosaHHOro conpotuBneHus Tash, 0.45 Om/m 1/2000
TASHO0.65 64100 04 301 593 | Kabenb noctoAaHHOro conpotusnenus Tash, 0.65 Om/m 1/2000
TASHO0.82 64 100 04 301 586 | Kabenb noctosHHOro conpotusneHus Tash, 0.82 Om/m 1/2000
TASH1 64100 04 301 661 | Kabenb noctosaHHoro conpotusneHus Tash, 1.0 Om/m 1/2000
TASH1.5 64 100 04 301 609 | Kabenb mocTosHHOro conpotreneHus Tash, 1.5 Om/m 1/2000
TASH3 64100 04 301616 | Kabenb noctoaHHOro conpotunenus Tash, 3 Om/m 1/2000
TASH6 64 100 04 301 630 | Kabenb noctosaHHOro conpoTuaneHuns Tash 6 Om/m 1/2000
TASH10 64 100 04 301 647 | Kabenb noctoaHHOro conpotueieHna Tash, 10 Om/m 1/2000

CoeaunHUTenbHble KoMmnneKkTbl gna Tash

EFPLP4 - KoMNNeKT Afif COefUHEHUA OBYX>KUIbHOTO HarpeBaTesibHOro Kabensa ¢ NUTaloWwmm 1y Apyrum Harpesa-
TeNbHbIM Kabenem. Micnonb3yeTca Takke AN COeiHEHVA OAHOXMIIbBHOTO HarpeBaTeNlbHOro Kabena ¢ nuTaloLmm
B COOTBETCTBUM C TEXHONOTNEN NOAKIIIOUEHNA.

EAN-KOJ OMUCAHUE

EFPLP4 64 186 77 630 767 | CoeAVIHUTENbHDBIV KOMMAEKT ANA OAHOXMIIbHbIX HarpeBaTenbHbIX Kabenen Tash 1/50
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Cuctembl aHTMobNegeHeHusa Ensto

Plug’n Heat - komnnekrt gna o6orpesa Tpy6

KomnneKkT HarpeBaTenbHOro camoperynmpytoiieroca kabens, CoOeAnHeHHOro C NUTatoLWMM Kabenem v LwTencenbHo
BUNKoW. MpefHa3HaueH AN 3alunTbl OT 3amMep3aHna Tpy6, CYETUMKOB BOAbI U APYriX 06beKToB. He TpebyeT 06s3a-
TeNIbHOrO NOAKIYEHMsA K TepmoperynaTtopy. MoxXHO ycTaHaBnMBaTb BHyTpU TpYObl € NTbeBoOM Bogon. HoMuHanb-
Hoe HanpseHue 230 B. YgenbHaa mowHocTb 9 BT/m. nnHa nuTatowero kabens 2,5m. IP68.

EAN-KOQ OMUCAHUE
EFPPH2 64 100 81 684 220 | Plug'n Heat, komnnekT gns oborpesa Tpy6, 2 m, 18 BT 1/24
EFPPH4 64 100 81 684 244 | Plug'n Heat, komnnekT ansa oborpesa Tpy6, 4 M, 36 BT 1/24
EFPPH6 64 100 81 684 268 | Plug'n Heat, komnnekT ansa o6orpesa Tpyo6, 6 M, 54 BT 1/24
EFPPH10 64100 81 684 305 | Plug'n Heat, komnnekt ana o6orpesa Tpy6, 10 m, 90 BT 1/24
EFPPH15 64100 81 684 350 | Plug'n Heat, komnnekt gnsa oborpesa Tpy6, 15 m, 135 BT 1/24
EFPPH20 64 100 81 684 404 | Plug'n Heat, komnnekt ana oborpesa Tpy6, 20 m, 180 BT 1/24

Optiheat 9 - camoperynupylowniica HarpeBaTe/bHbIl Kabenb

Camoperynupytowminca Kabenb npefHasHaueH Ans 3aluTbl OT 3aMep3aHna Tpy6, B TOM ymnciie C NUTbEBON BOAOW,
MOeT MCMOoNb30BaTbCA Kak BHYTPU TPyObl, Tak 1 cHapyxmn. Obonouka 13 ¢pTopcofepxallero nonvmepa. Pasmepei
Kabensa: 7,3 x 5,3 MM. MrHUManbHbI pagmyc nsrmnba 35 mm.

EAN-KOJ OMUCAHUE

EFPO9 6410004313091 | Optiheat 9, mowHocTb 9 BT/M npu +10°C, 3eneHbiit 1/1000

Optiheat 15/30 - camoperynupyowmitica HarpeBaTesnbHbIl Kabenb

Camoperynupytowminca Kabenb Ana 3awmTbl OT 06NeAeHEHNA CUCTEM CTOKa [OXKAEBOI BOAbI, KPbILL 1 TPY6ONpPOBO-
[0B. MoxeT 6biTb UCNONb30BaH A1A 06yCTPONCTBa TEMbIX MOMOB U CUCTEM aHTMOONefeHeHMs HeGOoNbLIMX NIToLa-
nen. Ycronums K YO-nsnyyeHuio. B kabenax nmeerca fononHUTeNbHaA 3alyutHas 060104Ka, NoBbIWaoLWas BOAo-
HeMNpPOHMLLAEMOCTb U MeXaHNYecKyto Npo4YHocTb (Bonded jacket). Pasmepsbl kabens: 10,5 x 6,0 MM. MUHUMAnNbHbI
paauyc nsruba 25 mm.

|

EAN-KOJ OMUCAHUE

|EFPOTS 6410004313305 | Optiheat 15/30, MowHocTs 15 Br/M npy +10°C, yepHbiii 1/1000 \

Optiheat 10 n 25 - camoperynupyoueca HarpeBaTeNbHble Kabenu

Camoperynupytolwmincs Kabenb npefHasHaueH AnA 3alyTbl OT 3amMep3aHsA BOAONPOBOLHbIX I BOAOCTOUHBIX TPY6. # g
Optiheat 10 npefHa3HaueH Ana nnacTukoBbix Tpy6, a Optiheat 25 - A metannnyeckrx. MNonnonedpriHoBas o6o10u-

Ka. B kabensax nmeeTcs fONONHMTENbHAA 3alMTHaA 06010uKa, MOBbILAIOLLAA BOAOHEMPOHNLAEMOCTb 1 MeXaHnYe- E——
cKyto npoyHocTb (Bonded jacket). Paamepsbl kabena: 11,5 x 5,5 MM. MMHMManbHbIN paanyc n3rnba 25 mm.

EAN-KOJ OMNUCAHUE
EFPO10 64100 04313 107 | Optiheat 10, mowHocTb 10 BT/M npu +10°C, crHmin 1/1000
EFPO25 64100 04 313 251 | Optiheat 25, mowHocTb 25 BT/M npu +10°C, KpacHbIn 1/1000

CoepuHuTenbHblie KOMMNeKTbl AnA Optiheat

EFPLP1 - KOMNneKT, B KOTOPbIV BXOAAT COeANHUTENbHbIE U TEPMOYCaA0UHble MydTbl A1 COefUHEHNA HarpeBaTenb-

HoOro Kabens ¢ nutatowmnm kabenem (MMJ nnm MCMK) n HakoHeuHuK. EFPLP2 - komnneKkT gis BBofa HarpeBaTebHO- y

ro kabens B MOHTaXHYt0 KOPOOKy. KoMnneKT cofepunT: CanbHWK, yNAOTHUTENb, HAKOHEUHWK, TePMOYCafoUHble Mydb- I
77,

Tbl. EFPLP3 - KOMMNEKT, C MOMOLLbO KOTOPOrO BbINOSIHAETCA BOLOHENPOHULLAEMOE COELVHEHME HarpeBaTENbHOIO
Kabena c apyrum kabenem. EFPLV1 - komnnekT gna BBopaa kabenei Optiheat 9 n Plug'n Heat BHYTpb BogonpoBogHou
Tpy6bl Anametpom 1/2",3/4"n 1"

o

EAN-KOJ OMNUCAHUE
EFPLP1 64186 77 630 002 | CoeiUHNTENbHbIE BTY/IKW, TEPMOYCaZIOUHbIE TPYOKM, HAKOHEUHNK 1/20
EFPLP2 6418677 630019 | KomnnekT 4nis BBOfa HarpeBaTeslbHOro Kabens B MOHTaXKHYI0 KOPOOKY 1/20
EFPLP3 64186 77 630 026 | KomnnekT Al COeAVHeHNA HarpesaTenbHoro kabena Optiheat c Apyrum kabenem 1/20
EFPLV1 64186 77 630 033 | KomnnekT Ans BBofa Kabensa Optiheat9 B Tpy6y 1/12
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KpenéxHble npuHapnexHocTu gna Ka6enei Tash n Optiheat

LT20 - TennocToikan nunkaa neHTa ans KpenaeHus kabena K Tpy6e. ALU50 - antloMUHVEBBIV CKOTY ANA KpenaeHus
Kabensa Ha noBepxHoCTY TPy6bl. SV10 - cTanbHanA ceTka Ansa KpenneHusa 1 3bPeKTMBHOro pacnpegeneHnsa Tenna no
noeepxHocTn Tpy6bl. XBC1230 - MeTannnyeckas MOHTa)KHas NeHTa ANnA KpennieHus HarpesaTtesibHoro kabensa. PPN6
1 PPN8 - nnactmaccoBas KpenéxHas niaHka ¢ oAMHAKOBbIM MOHTaXXHbIM MHTEPBANoOM AiA KpenneHus kabena Tash.
VP300 - antoMrHM1EBbIN OFpaHNUKTENb HaTAXeHWA Kabensa B BO4OCTOYHON Tpy6e.

EAN-KOJ OMUCAHUE
LT20 64186 77 631764 | TennocToKan NNMNKas IeHTa ANA KpenneHusa kabens, 12 Mm x 20 M 1/16
ALU50 64186 77 631702 | CKOTY AN1A KpernnieHUsa HarpeBaTenbHOro Kabens Ha Tpy6e 50 MM X 50 M 1/10
SV10 6418677 631795 | OymHKoBaHHas ceTka 10 M 1/10
XBC1230 64100 13 290 024 | OYMHKOBAHHAA MOHTa)Has NeHTa, 12 Mm X 20 M, war 30 MM 1/10
PPN6 6418677 631771 | MnactmaccoBas KpenexxHas nnaHka, Ana kabena D 6 mm, war 25 mm 100/400
PPN8 6410013290611 | MnactmaccoBas KpexHas nnaHka, ans kabena D 8 mm, war 25 mm 100/400
VP300 64186 77 632082 | OrpaHUuMTENb HaTAKEHNA Kabens AnA BOROCTOYHbIX TPY6 1/20

ECO500 - Tepmoperynsatop Ans cuctem aHTuo6negeHeHUs

[na ynpaBneHusa cucteMamm 3alimTbl OT 3aMep3aHna TpybonpoBoaos. [JaTuvk ycTaHaBNMBAETCA Ha MOBEPXHOCTH
TpyObl B NpeAnonaraeMmom Hanbosee xonogHomM mecte. HoMrHanbHbIN TOK 16A, pe3ncTrBHas Harpyska. Makc. Ha-
rpyska 3600 Bt. inanasoH perynuposku +2°C...+35°C. Jatumk 4m (47k0m/25°C), BO3MOXKHOCTb NpoAieHna Ao 25 m
MMJ 2 x 1,5 mm”. IP55.

EAN-KOQ OMUCAHUE

ECO500 64 186 77 635 830 | Tepmoperynatop, 3600 BT, 1A 3awwuThl OT 3amep3aHusa Tpybonposogos  1/1 1

EC0910 - Tepmoperynarop ansi cuctem aHTnobnegeHeHus

Tepmoperynatop AnA ynpaBneHUa CUCTeMaMn aHTUOOGNefeHEHUA Hapy»KHbIX TePPUTOPUN, MOAbE3AHbIX MyTel,
KpbILL 1 BOAOCTOYHbIX cCUCTeM. [InA cnctem aHTMobneAeHeHNA HapyKHbIX TePPUTOPUI NCMONb3yoTCA 0ba AaTumKa -
TemnepaTypbl BO3AyXa U rpyHTa. [1na cuctem aHTMobneieHeHMA KpbiLl 1 BOAOCTOKOB - TONbKO AaTUMK TemnepaTypbl
Bo3ayxa. O6a faTuvika BXOAAT B KOMMEKT nocTaBku. MoHTax Ha DIN-peiiky. [luanasoH perynuposku: -30 ... +15°C,
IP20. HommnHanbHoe HanpskeHue 230 B. Jatuumk: 4m, 47k0Om npun +25°C, BO3MOXHOCTb NPOASIeHNA A0 25M.

EAN-KOJ OMUCAHUE

ECO910 6418677 636 141 | Tepmoperynatop Ansa cuctem aHtnobneneHeHus, 16A, iBa aatumka 1/540

ECO900 - meTeocTaHLMA ANA CUCTEeM aHTUOGNeaeHeHNA

YCTpOWCTBO ANA ynpaBneHns CUcTeMamy aHTMOONeAeHEHNA HAPY>KHbIX TEPPUTOPUIA, KPbILL U BOJOCTOUHbIX CUCTEM.
MoxeT ncnonb3oBaTbCA C KOMMIEKTOM JaTUMKOB /1A HAPY>KHbIX TEPPUTOPUI UK C KOMIMIEKTOM JaT4MKOB KPOBIIN.
Ouncnnen LCD ¢ uHguKauuen Temnepatypbl U BNAXXHOCTU. B ycTpoiicTBe npenycMoTpeHo coobleHre 0 Hencnpas-
HOCTW [aTUMKOB M 3aMblKaHMWN KOHTaKTa aBapUNHOIo pesie C HyneBbiM noteHuranom. OyHKUMA JOMOMAHUTENbHOrO
nporpeBsa 1 CYeTUNK HapabOTKM YacoB. BO3MOXHOCTb pyyHOro ynpasneHus. MoHTax Ha DIN-peiiky. HomuHanbHoe
HanpsxeHune 230B.

EAN-KOQ OMUCAHUE
ECO900 64186 77 630 866 MeTteocTaHuma ana yrpaBneHuA cucTemam aHTobneaeHeHA 1/180
Hapy>KHbIX TEPPUTOPHI 11 BOROCTOKOB
ECOA901 64186 77 630 873 | OborpeBaemblil JaTuMK OCaAKOB ANA HAPYKHbIX TeppUTOPUi 1/128
ECOA902 64186 77 630 880 | [laTuMK OCafKOB 1 TeMnepaTypbl ANA HapyXHbIX TepPUTOPUi 1/128
ECOA903 64186 77 630897 | OborpeBaemblii AaTUMK OCAZKOB, 1A BOJOCTOUYHOIO Xenoba 1/180
ECOA904 64 186 77 630903 | [laTumk TemnepaTypbl BO3ayxa 1/180
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AndaBnTHbIN yKa3aTenb

TunoBble Koabl

TIn CTPAHMLIA mn CTPAHULIA mn CTPAHULIA
ALU50 39 EFPPH15 38 TASH1.5 37
ECO500 39 EFPPH2 38 TASH3 37
ECO900 39 EFPPH20 38 TASH 6 37
ECO910 39 EFPPH4 38 TASH10 37
ECOA901 39 EFPPH6 38 ULLA300.10 37
ECOA902 39 LT20 39 ULLA300.11 37
ECOA903 39 PPN6 39 ULLA300.12 37
ECOA904 39 PPN8 39 ULLA300.2 37
EFPLP1 38 SV10 39 ULLA300.3 37
EFPLP2 38 TASH0.05 37 ULLA300.4 37
EFPLP3 38 TASHO.1 37 ULLA300.5 37
EFPLP4 37 TASH0.17 37 ULLA300.6 37
EFPLV1 38 TASHO0.21 37 ULLA300.7 37
EFPO10 38 TASH0.32 37 ULLA300.8 37
EFPO15 38 TASHO0.45 37 ULLA300.9 37
EFPO25 38 TASH0.65 37 VP300 39
EFPO9 38 TASH0.82 37 XBC1230 39
EFPPH10 38 TASH1 37

EAN-kopabl

™n CTPAHULIA ™n CTPAHULIA ™mn CTPAHULIA
64 100 04 301 326 37 6410013290611 39 64 186 77 630 002 38
64 100 04 301 500 37 64 100 81 684 220 38 6418677 630019 38
6410004 301 517 37 64 100 81 684 244 38 64 186 77 630 026 38
64 100 04 301 555 37 64 100 81 684 268 38 64 186 77 630 033 38
64 100 04 301 562 37 64 100 81 684 305 38 64186 77 630 767 37
64 100 04 301 579 37 64 100 81 684 350 38 64 186 77 630 866 39
64 100 04 301 586 37 64 100 81 684 404 38 64 186 77 630 873 39
64 100 04 301 593 37 64 100 81 688 020 37 64 186 77 630 880 39
64 100 04 301 609 37 64 100 81 688 037 37 64186 77 630 897 39
64 100 04 301 616 37 64 100 81 688 044 37 64 186 77 630 903 39
64 100 04 301 630 37 6410081688 051 37 6418677 631702 38
64 100 04 301 647 37 64 100 81 688 068 37 6418677 631 764 39
64 100 04 301 661 37 64 100 81 688 075 37 6418677631771 39
6410004 313 091 38 64 100 81 688 082 37 64186 77 631 795 39
6410004313107 38 64 100 81 688 099 37 64186 77 632 082 39
6410004 313 251 38 64 100 81 688 105 37 64 186 77 635 830 39
6410004 313 305 38 6410081688 112 37 64186 77 636 141 39
64100 13 290 024 39 64 100 81 688 129 37
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