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Kabenu ana cuctem aHTMobneneHeHms

ANA HAPY>XHbIX TeppuTOpUNn,
BOAOCTOUHbIX cMCTEeM 1 Tpy6onpoBogoB

Cnctembl aHTMOONeOeHeHUs,
peann3oBaHHble Ha CcaMo-
Perynupyowmxca wunm pe-
3UCTUBHbIX HarpeBaTebHbIX
Kabenax, no3BoNAlT cylle-
CTBEHHO  YNyYlIUTb  KOM-
dopTHOCTL N 6e30MacHOCTb
0ObEKTOB  HEABUXUMOCTU:
KacaeTca NIn 3TO CUCTEM BO-
[OCHAbXeHnA, NMBHEBOWN Ka-
HanMsauum WM OTCYTCTBUA
obnegeHeHMAa Ha nopbesfd-
HbIX MYTAX N TPOTYyapax.



Ka6enu noctoaHHOro

conpoTtusneHus Tash

Cepvm HarpesaTesibHbIX Kabenen NocTossHHO-
ro conportmeneHnA Tash nossonaet peannso-
BaTb SKOHOMUYHYIO CUCTEMY aHTI/IO6J'IeJJ,EHe-
HUA HAaPYXXHbIX TeppuUTopurii, Tpybonposoos
n pesepyapos. Matbl Ulla gna cnctem aHTn-
obrneaeHeHNs naeanbHO NOAXOAAT ANA 3aLu-
Tbl OT 3aMep3aHnA pamn, NaHAYCOB, MapKOBOK
M newexogHbIX JOPOXKeK.

Camoperynupyowmecsa
HarpeBaTtesnbHble Kabenu Optiheat
Camoperynupytowmneca kabenn Optiheat pas-
paboTaHbl AnNA 3awWWTbl OT 3amep3aHua Tpy-
60MpoBOAOB, IMBHEBOWN KaHanM3auuu, KpbiLl
N HeBONbLUNX HaPY»KHbIX TEPPPUTOPUN, Ha-
npumep, nectHuu. Tennosas MOLLHOCTb, Bbl-
Jensemas camoperynupylowmmca Kabenem,
N3MEHAETCA B 3aBUCMMOCTU OT YCIIOBUIA OKPY-
Katowen cpeapbl.

KomnnekTbl AnA 3aluTbl

Tpy6onpoBogos Plug'n Heat
KomnnekT kabens Plug'n Heat gna sawutbl
TpybOMNpPOBOAOB M CYETYMKOB BOAbl OT 3a-
Mep3aHMA CHabXeH LUHYPOM C eBPOBUKOW.
Kabenb MoxeT 6blTb YCTaHOBEH KaK BHYTPU
TpyObl, TaK U Ha ee noBepxHocTU. Ob6onouka
Kabens m3rotoBfieHa n3 GpTOPCOAEPKALLEro
nonumepa, NPoTeCcTMPOBaHHOIO Ha NULLEBYIO
6e30MacHOCTb, UTO rapaHTUpyeT ero 6esonac-
HOe MCMosb30BaHWe BHYTpY TPy6 C NUTbEBON
BOAOWN.

HarpeBaTtenbHble Kabesnin NocTosHHOro CONPOTUBIIEHUA Tash

Camoperynupyiolvieca HarpeeaTenbHble kabenu Optiheat

Komnnektbl Plug’'n Heat



Pacuet n nogbop Kabenen

B Tabnuue npuneeneHbl AaHHbIe ANnA pacyeTa CUCTEM U non6opa O60pyﬂ,OBaHVIﬂ. bonee I'IOLI,pOGHyIO VIHd)OpMaLl,IMO CMOTpPUTE B COOTBETCTBYHOLLMNX
pa3fenax Katasora.
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TPYBbl C BOAOW > 1.3 x Tennonorepu
MnacTrkoBble TPy6bI 10 * O R
MnacTrkoBble TPYObl, yCTaHOBKa BOBHYTPb 9 * *o*
MeTannuueckune Tpy6bl 20-25 * o e A A A
APEHAKHDIE TPYBbI > 1.3 x Tennonotepu
MnacTtrkoBble TPy6bI 10 * ¥ S
MeTannuueckune Tpy6bl 20-25 * o e R R R
JINBHEBAA KAHAJT3ALMA
[nacTuKoBbIN BOAOCTOK/>enob 20-60 B1/m * * * *
MeTannuuyeckunin BOJOCTOK/enob 20-60 B1/m * * * *
EnpoBa > 300 mm 200 Bt/m? * * * *
HAPYHbIE TEPPUTOPUN
KpbiTble nnowaakmn 250 Bt/m? * * * *
OTKpbITble MaowaaKmn 350 Bt/m? * * * *
Pamnbl 1 naHaycbl 4na rpy30Boro TpaHcnopTta 400 B1/m? * * * *

* ECO900 fonONHUTENBbHO KOMMNNEKTyeTcA AaTuMkaMmn OCafkoB 1 TemrnepaTypbl

[INA Hapy>KHbIX TEPPUTOPUIN MOXKHO UCMONb30BaTh
Kak Kabenb NOCTOAHHOIO conpotusneHna TASH,
TaK 1 camoperynupytowmecs kabenu Optiheat.




Cuctembl aHTMOONEAEHEHWA
HaPYXHbIX TEPPUTOPUN

Ona nopdepXaHusA TakKuMX Hapy»KHbIX Tep-
puTopWin Kak pamrbl, NaHAycbl, TPOTyapbl 1
NOrpy304YHO-pa3rpy3oyHble 30Hbl B He3amep-
3al0LLeM COCTOAHUM, HarpeBaTesibHbIl Kabenb
yCTaHaBNMBAETCA B MeCOK UK 6ETOH, Haxona-
WMIACA NoA MaTepuanom nokpbitua. Cuctema
aHTNoONeAeHeHNA MaKcUmanbHo 3¢deKTrB-
Ha NpwW NCNoNb30BaHNM TEMNON30NALNN.

Mpy ycTaHOBKe HarpeBaTeNbHOro Kabens B
NnecoK cnepyeT yunMTbiBaTb, YTo dpakuus ne-
CKa fomkHa 6biTb 0.063-2mMmMm. B npouecce
MOHTaXa Kabensi Heobxoanmo nsberaTb nepe-
ceveHuns Kabena v noBpexneHus ero ob6onou-
Kun. TpoTyapHas nauTka unu acdanbsT ycTaHaB-
NNBalOTCA MOBEPX Necka.

Ka6enun nocroaHHoro conporuBneHus Tash

Pacuet n npoeKkTupoBaHue
cucTeMbl aHTUOGNeAeHeHus
Ha pe3ncTuBHOM Kabene Tash
NPOXOAUT HECKONbKO 3TanoB:

1. npefBapuTenbHOe onpegeneHme
MOLLIHOCTU CUCTEMbI

2. onpegeneHne MakCUmasnbHO AOMYCTUMON
NMOrOHHOW MOLLHOCTY HarpeBaTesibHoro Kabens
3. BbI6Op TUMa Kabens Ha OCHOBAHUN AHHbIX
O MOLLHOCTU CMCTEMbI I TOFOHHOW MOLLHOCTU
kabensa

4. pacueT onvHbl Kabens

5. onpepeneHne MOHTaXXHOro UHTepBana

6. MepecyeT 1 onpegeneHne obulen
MOLLHOCTW CUCTEMbI, MOLLHOCTW Ha KB.METP,
MOLLHOCTb Kabenisl Ha MOrOHHbIN MeTp.

MakcumanbHo gonycTumas
NMOroHHaA MoLHOCTb Tash

MaKc

beToH 30 Bt/m
Mecok 25 Bt/m
Bopa 50 Bt/m
Ha noBepxHoCTM

MeTanmyeckomn Tpyobl 20 Bt/m
Ha noBepxHoCTM

nnacTMKoBon TpyObl 10 B1/m
MeTannnueckunin xenob/BoaoCcToK 20 Bt/m
MnacTnKoBbIN eno6/BoLoCTOK 10 Bt/m

Mpwy ycTaHOBKe B 6eTOH, Kabenb GprKcupyeTca
Ha apMaTypHOWN CETKE MOHTAXXHbIMU CTSXKKa-
mu. Mpu 3TOM HeobXoAMMO CNeauTb 3a Tem,
yTOObI HE NOBPEANTb Kabenb.

Ona cictem aHTMOGNefeHeHVs HapY»KHbIX
TEPPUTOPUIA MOXHO WCMONb30BaTb KaK Ka-
6enb NocToAHHOro conpotueneHus Tash, Tak
1 camoperynupytowuniica kabenb Optiheat.

Pe3uctuBHbIin kKabenb Tash nogxoauT AnA ycTaHOBKM Ha MOLLAAAX Pa3fNyHbIX GOPM 1 pa3mepoB.
OpHOXMNbHbIN Kabenb TpebyeT BO3BpaTa K TOUKE NMOAKIOUYEHNS,
nostomy oba NuTaloLLKX Kabensa 3aBOAATCA B MOHTaXHYI0 KOPOOKY.

O6ornouka
OKpaH
M3onsauna
MpoBogHMK

HWN =

MoHTaX Kabensa

Kabenb noctoAHHoOro conpotusneHua Tash
ABNAETCA OAHOXMWSbHbIM. [lofKsoveHre Ka-
6en1A OCyLLeCTBAAETCA C MOMOLLbI0 KOMIIEKTa
my$T EFPLP4, npu 3TOM coeaunHeHe ¢ nuTato-
WM Kabenem HeOOXOAMMO C iBYX CTOPOH Ha-
rpesatenbHoro. O6a nuTawLWmx Kabensa satem
3aBOAATCA Ha TepmocCTaT WM B MOHTaXKHY!O
KOpPOOKy.

(M306pakeHne NpuBefeHo TONbKO A1 06LLero pykoBoACTBa)

MouwHocTb Kabens

MolyHoCTb Kabena 06paTHO NPONOpPLOHabHa
€ro [JIVHe, T.e. YeM AJIVIHHee Kabenb, TeM MeHb-
e ero MOLHOCTb, U1 HAaobopPOT: NMPU yMeHb-
LIEHVN [JIMHDBI, MOLIHOCTb Kabena Bo3pacTaer.
Mpown3BoanTenb Kabena orpaHUYMBaeT MaKcu-
MaJIbHO [JOMYCTUMYIO TemrnepaTypy OKpy»Kato-
Leln cpepbl, Harpy3Ky Ha OTpe3oK Kabens (16A)
1 MOLLIHOCTb Ha MOFOHHbI MeTp Kabens.



CucTtembl aHTUOONeaeHeHnA
HaPYXHbIX TEPPUTOPUN

ULLA300 - maTtbl gna cucrem

aHTMob6nepeHeHnA

[oTOBble K YCTaHOBKE W MPOTECTUPOBaHHbIE
Ha MPOU3BOACTBE MaTbl /11 CUCTEM aHTMOO-
negerHenna Ulla300 ucnonb3ytoTca ana nog-
Jep)KaHua B He3amep3alleM COCTOAHMUN
BXOZOB, JIECTHUL, U MELUEXOAHbIX [OPOXKEK.
MaTbl 4na cuctem aHTMOGNefeHeHNA NPOCTbI
B MOHTa)Ke (MOHTa)KHbI MHTepBan OCTaeTcA
Hen3MeHHbIM) 1 NOAXOAAT ANA YKNaAKM B ne-
COK 1 6eToH. Mpu HeobXxoaUMOCTM B NpoLec-
Ce MOHTaka OCHOBaHMe MaTa pa3pesaeTca.
MowHoctb Ulla — 300BT/M?, HanpsaxxeHne —
230B. CraHpapTtHaa wwupuHa mata - 0.95m,
OnvHa BapbupyeTtca oT 2 go 12m. nnHa nu-
TatoLero kabesna c OfHOM CTOPOHbI MaTa — 5Mm,
C Apyrow — AnvHa maTa + 5m.

Camoperynupyiowuecs Kabenm
Optiheat

Camoperynupywminca kabenb npegHasHayeH
OnA nopfepKaHns CTabubHOTO YPOBHA TeM-
nepatypbl. CepaueBrHa Kabens npenctaBnaeT
Co60i1 ABE XUIbl 11 HAXOAALLYIOCA MeXIy HUMU
camoperynupytoLlytoca  Matpuuy. bnaropapsa
MaTpuLie, CONPOTUBIEHVE Kabens yMeHbLIaeTcs
NPV CHYKEHWN 1 YBENNYMBAETCA MPW MOBbILLE-
HVM TeMnepaTypbl OKPYXKaloLLern cpefpbl. ITO Ka-
CAeTCA 1 OTAEIbHbIX YYaCTKOB Kabesisi, Mo3ToMy
Kabesib MOXeET MCMONb30BaTbCA B PasHbIX Cpe-
[1aX, @ MOrOHHAA MOLLUHOCTb Kabens 3aBUCUT OT
TeMnepaTypbl OKpY»KatoLLel cpepl.

CTOMMOCTb  CamMoperynupyowmnxcsa  Kabe-
neli Bblle Pe3nNCTVBHbIX, HO NpU 3TOM 06-
Wue 3atpaTbl BMOjHe conocTaBumbl. Camo-
perynupyowmeca kabenm nogxodat Kak ans
He6OosbLUVIX HAPYXHbIX TEPPUTOPUIA, TaK 1 ANIs
TpybONpPOBOAOB 1 IMBHEBOW KaHanv3auum.
Camoperynupylowminca Kabenb He umeet
OrpaHUYeHUn Mo MUHUMaNbHOM AnuHe. MNpu
3TOM OrpaHMyeHmne No MakCManbHON AfivHe
CBA3aHO C MYCKOBbIMM TOKaMU, 3aBUCALLMUMU
OT TeMnepaTypbl OKpy»KatoLlen cpebl.
ConpoTuBneHne camoperynumpytoLieroca
Kabena ymeHbLUAeTcA NpU HU3KUX Temnepa-
Typax. Mo3ToMy MycKOBOW TOK MOXeT ObITb
Bbiwe B 1.5 pasa Mo cpaBHEHUO C HOMU-
HanbHbIM. ABTOMaTUYeCKMe BbIK/OYaTeNn u
YCTPOWCTBA 3aLmTHOro oTkntoueHua (knacc C)
HeobXoAUMO NoA6MPaTh C y4ETOM MUHUMAb-
HO BO3MOXHOW TemnepaTypbl.

Ulla300

ENSTO OPTIHEART 10

O6onouka

1.
2. JkpaH

3. W3onsayua

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

5. Camoperynupyiolaacsa matpuua

6. [MpoBoaHWKMN



Optiheat 15/30 — 3T0 ABYXXU/bHbI CAMOPerynnpytowmninca
Kabenb. lpocToTa pacyeTa M MOHTaXKa MO3BONIAET ero
3¢ eKTMBHO 1CMONb30BaTh Ha MOWaAAKax Manbix pasme-
POB, HanpumMep, NecTHULax.

(V306paxeHne npuBeAeHO TONbKO ANA O6LEro pyko-
BOACTBA)

ConpoTuBneHne CamMopPerynmpyLLeroca Ka- MAKCUMASIbHBIE [L/IMHbI KABENS
6ens yMeHbLUAETCA MPU HA3KMX TeMnepaTypax.

MosToMy MycKOBOW TOK MOXeT 6biTb Bbille B OPTIHEAT®

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

TOMaTMyecKre BblKoyaTeny 1 yCTponcTaa 3a- BHyTpw Tpy6bl +10 °C 60 M -

WwmTHoro oTkntouveHusa (knacc Q) Heo6xo,qmm? OPTIHEAT 10

noa6upaTb C yYETOM MUHVMANbHO BO3MOXHOW

TemnepaTypbl. Ha nosepxHocTy Tpy6bI +10 °C 140 m 205m
Ha nosepxHocTu Tpy6bl —15 °C 90 m 140 m

OPTIHEAT 15/30

Ha nosepxHocTy Tpy6bI +10 °C 104 m 139m
Ha nosepxHocTy Tpy6bI + 0 °C 95m 139m
Ha nosepxHocTn Tpy6bl -15 °C 78 m 122m
Ha nosepxHocTn Tpy6bI —25 °C 70m 113m
B nepgaHom Boge 60 ™M 80m
OPTIHEAT 25
MakcnmanbHo AonycTuMmble ANnA MOHTa)xa [J/IMHbl Ka-
6ens, ANA pasfnuHbIX Temnepatyp BKIOUEHWs, Korga Ha nosepxHocTy Tpy6bi +10 °C 55m 88m
Temnepartypa MoOBepXHOCTU kabens u BHellHen cpenbl Ha I'IOBerHOCTI/I pr6b| -15 GC 40 M 60 M
OoJnHakKoBa.
Bt/m
3aBNCMMOCTb MOLLHOCTIN CAMOPEryNpyoLNXca 40
« . - 38
Ka6enen Optiheat oT Temnepartypbi okpy»xatowen 36
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OKpy»aloLLieii cpefibl (AnA yCnoBuil yCTaHOBKM Kabens Ha Tpy6e nop, npuv U3MEHeHUN TeMnepaTypbl OKpy»KatoLLeit cpefbl (ANA ycnosuii

TennounsonAlmen) yCTaHOBKM Kabens Ha Tpy6e nop Tennounsonanen)



YnpaBneHne cucteMamm aHTnobnegeHeHus

— DHepros3pPeKTNBHOCTb N KOHTPONb

Cncrembl KOHTPONA M ynpas-
nenna ECO ¢yHKUMOHUPYIOT
B COOTBETCTBMM C Bawwmmwu
TpeboBaHNAMN N SKOHOMAT
oneKTpoaHepruo.  [NpaBunb-
HbIA BbIOOP YCTPONCTBA ynpas-
NeHVA — TepMoperynaTtopa unm
MeTeOoCTaHUMN — 3anor 3¢dek-
TUBHOCTK PabOTbl  CUCTEMDI
aHTMobneaeHeHus.
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ECO500 - ynpaBneHue cucremoit 3awutbi TPy60npoBoaoB
Tepmoperynatop ECO500 npeaHasHayeH AnA ynpasfieHUa cUCTemamim 3aLimTbl OT 3aMep3a-
HUA pr6OI'IDOBO,E|OB. ﬂaT‘WIK BCerga yctaHaBnmMBaeTcA Ha NOBEPXHOCTU pr6bl, Oaxe ecin
Kabenb HaxXoAuTCA BHYTpU pr6bl. Ecnu kabenb yCTaHOBJ/IEH Ha NOBEPXHOCTU pr6bl, TO
[aTYMK pa3MeLllaeTcAa Ha I'IpOTI/IBOI'IOJ'IO)KHOVI CTOpPOHE pr6bl, B Hanbonee XOJ'IOJ:I,HOVI TO4YKe.
[nana3oH perynnposku Tepmoperynatopa — +2°C ... +35°C.

TepMOperyrmTop ANA 3aWnTbl pr60nposonos OT 3amMep3aHnA

EC0910 - ynpaBneHune cucremoi aHTno6negeHeHNA HapyKHbIX

Teppvrroplnl'/'l N BOAOCTOYHDbIX CUCTEM

Tepmoperynatop ECO910 umeet Ba faTumKa: AaTUMK FPYHTa 1 faTUMK TemnepaTypbl BO3ay-
xa. Oba gaTunka HeobXoAMMO MCMONb30BaTb ANA YNpaBeHNA CUCTEMOW aHTUO6NefeHeHNA
Hapy»KHOI TeppuTOpMK. [INA ynpaBneHna CUCTEMON 3alKTbl OT 3amep3aHusA Xenobos 1 BO-
[OCTOKOB TpebyeTcaA NLb OAVH AaTuuK (TemnepaTypbl Bo3ayxa). ECO910 yctaHaBnnBaeTca
Ha DIN-penky. inanasoH perynnpoku Tepmoperynatopa —-30°C ... +15°C.

Tepmoperynatop ¢ ABymA faTyvkamu Ana ycTaHoBku Ha DIN-
penky

EC0900 - aganTuBHOE ynpaBfieHne cucteMamin aHTnobnegeHeHna
ECO900 - nonHocTbio aBTOMAaTMYeCKoe YCTPOWCTBO YNpaBieHnsa CUcTeMamy aHTMobneaeHe-
HUA HaPYyXHbIX TepleToleVl n Kposnu. METEOCTaHLWIﬂ naeanbHO noaxoanT onAa ynpasneHnA
cmcreMmamn aHTl/IO6J'Ie,D,eHEHVIﬂ B Pa3/INYHbIX YCNOBUAX, TaK KaK AaTYMKKM onpefenAatoT He TONb-
KO TemnepaTypy BO3A4yxa U rpyHTa, HO 1 Hann4vne CcHera v nibaa. MeTeOCTaHLlI/Iﬂ yCTaHaBNMBa-
eTca B WUT ynpasneHua. KK-gucnnei yctponctsa otobparkaeT TemnepaTypy Bosayxa 1 ypo-
BE€Hb BJ1a>KHOCTU. Bbl60p OaT4YMKOB onpenenAaeTca TMnom CUCTemMbl.

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



MoOHTa>KHble akceccyapbl

— rapaHTnAa 6e30MacHOro MOHTaXxa v KcmnyatTaumn

10

CoegunHUTENbHbIE KOMMJEK-
ol Ana Tash u Optiheat n
ApYyrve akceccyapbl AnAa Ha-
rpeBaTeNibHbiX Kabenen n ma-
TOB MO3BONAOT OCYLECTBUTb
ObICTPbIN U NPaBUbHbIN
MOHTa)X, 4TO rapaHTupyet
LAONITOCPOYHYI0 U HALEXHYIO
3KCNAyaTaumio CUCTEMDI.



CoeavHNTENbHbIN KomnneKT ana Tash

COE,D,I/IHVITeﬂbeIVI KOMMNeKT anAa Tash BKknouvaeT B ce6$| TepmMmoycaoyHble My(bTbI, r’Mnb3bl N
HaKOHEYHUKN ONA cCOeNHEHUA HarpeBaTesibHOro Kabensa c nuTatrowmnm. COGAVIHGHVIQ AONXK-
HO OCyLeCTBJIATbCA B COOTBETCTBUN C VIHCprKL[VIeI;I.

CoeaviHuTEeNnbHble KoMMeKTbl Ansa Optiheat

CoepnHuTenbHble KommnekTbl Ana Optiheat mossonAoT ¢ nomoublo Habopa Tepmoyca-
[OYHbIX MY®T, rb3, HAKOHEYHNKOB U APYruX feTanein CoOefiHNTb CaMOpPErynpyoLWNNca
Kabenb C NUTAOLWMUM HaNpPAMYIO UM Yepe3 MOHTaXKHYI0 KOpoOKy. Kabenb BefeTca oT Tou-
KU MOAKMIOYEHNA K KOPOOKe 6e3 [JOMONHUTENbHON 3aluTbl UK B rodppo-Tpybe (MeTansio-
pykaBe). Komnnekt EFPLV1 / EFPLV1.R npefHa3HauyeH Ans BBOAa HarpeBaTesibHOro Kabe-
nA BHYTPb TPyObl C MUTbeBOW Bopow , komrnekT EFPLVT gna tpy6 @ V2" 34", 1", komnnekT
EFPLV1.R Tonbko ana Tpy6bl @ Ya.

KPEHE)KHbIe aKceccyapbl 1 orpaHunyuYnTeNn HaTAXeHnA

C nomoLLblo TEMIOCTONKONM NEHTbl UM OUMHKOBAHHOW CETKM HarpeBaTesibHbll Kabesb
MO>HO 3aKpPenuTb Ha MOBEPXHOCTY TPYOOMPOBOAA UMM CYETUMKA BOJIbl, 06eCcrneyrB paBHO-
MepHoe pacripefeneHvie Tenna. KpenexHble MiaHK/M M MOHTaXHas JfieHTa obecrneynBaloT
paBHOMEPHbIV LWar YKIaaKy Kabens. OrpaHUUUTENV HaTSXKEHUs NpefoXpaHAoT Kabenb oT
nepeTMpaHnA Npu BBoAe B BOLOCTOKM.

CoefViHUTENbHbIN KOMMNEKT ans Tash

/
/// 9140

CoepvHUTENbHbI KoMnnekT ana Optiheat

>0

OI’paHVI\-II/ITeﬂb HaTAXKeHnA MoHTa)kHas neHTa

KpenexHas nnaHka OuvrHKOBaHHanA ceTka



[Toabop MOHTaXHbIX U KPeNeXHbIX
aKceccyapoB

TPYBOMPOBO/AbI
TPYBA, MIACTUK

AKCECCYAPbI
LT20 TEMJIOCTONKJIEHTA
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OPTIHEAT 10

OPTIHEAT

OPTIHEAT 25

PLUG'N HEAT

SV10 OUMHK.CETKA

EFPLP1 COEAVH.KOMMEKT

EFPLP2 COEAVH.KOMIJIEKT

EFPLP4 COEAVH.KOMIJEKT

TPYBA, MNACTUK,
YCTAHOBKA BHYTPb TPYBbl

EFPLV1 / EFPLV1.R KOMIIEKT
0NA BBOJA KABEJIA BHYTPb
TPYBbI

EFPLP1 COEAVH.KOMIJIEKT

EFPLP2 COEAVH.KOMIJEKT

TPYBA, METANN

LT20 TEMJIOCTOMKJIEHTA

SV10 OLIMHK.CETKA

ALU50 AJTIOMUH.CKOTYH

EFPLP1 COEAVH.KOMMNEKT

EFPLP2 COEAVH.KOMIMJEKT

EFPLP4 COEAVH.KOMIEKT

12

B Tabnuue Huxe Bbl Moxe-
Te HaNTK BCIO Heobxopnmyio
nHdopmaunio gna nopgbdbopa
aKceccyapoB [N MOHTaXka

HarpeBaTeflbHOro  Kabens.
MNpaBunbHO nNogobpaHHble
aKkceccyapbl  rapaHTuMpytoT

HagexHoe OQYHKLMOHMPOBa-
HMe cucTemMbl aHTMOONepe-
HeHuA.
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OPTIHEAT 15/30

OPTIHEAT 25

BOJOCTOKWU M KEJTOBA
KENOB, MIACTUK

AKCECCYAPbI
PPN6/8 KPETM.MMAHKA

VP300 OPAH-J1b HATAXEHWA

EFPLP1 COEOQVH.KOMIMNEKT

EFPLP2 COEQVH.KOMIMNEKT

EFPLP4 COEQVH.KOMMNEKT

KEJNOB, METAJIN

PPN6/8 KPET.MTAHKA

VP300 OFPAH-J1b HATAXKEHWA

EFPLP1 COEOVH.KOMIMNEKT

EFPLP2 COEOVH.KOMIMNEKT

EFPLP4 COEOVH.KOMIEKT

EHOBA

HAPYXHbIE TEPPUTOPUN
YCTAHOBKA B MECOK

PPN6/8 KPEIM.MTAHKA

EFPLP1 COEOVH.KOMIMNEKT

EFPLP2 COEOVH.KOMIIEKT

EFPLP4 COEOVH.KOMIMNEKT

PPN6/8 KPEM.MMAHKA

EFPLP1 COEQVH.KOMMNEKT

EFPLP2 COEQVH.KOMIMNEKT

EFPLP4 COEQVH.KOMIMNEKT

YCTAHOBKA B BETOH

PPN6/8 KPET.MTAHKA

XBC1230 MOHTJIEHTA

EFPLP1 COEOVH.KOMIIEKT

EFPLP2 COEOVH.KOMMNEKT

EFPLP4 COEJVH.KOMIMNEKT

YCTAHOBKA
HA MOBEPXHOCTU
CTAXKN

PPN6/8 KPEM.MAHKA

XBC1230 MOHTJIEHTA

EFPLP1 COEOQVH.KOMIMNEKT

EFPLP2 COEQVH.KOMIMNEKT

EFPLP4 COEQVH.KOMIMNEKT




dneKTpunYecKme cMcTeMbl aHTHObNeaeHeH NS

— MNPOCTOTa NPpNMeHeHNA

dnekTpuyeckne - CUCTeMbl
aHTnobnegeHeHNA UMeET
LWMPOKUIA CNEKTP NpUMeHe-
HUA. DHeproa¢PpekTnBHanA
cMcTema npepgnonaraeT npa-
BUJIbHbIN pacyeT MOLHOCTH
n obecneyeHne ynpasne-
HWUA B COOTBETCTBUM C YCNIO-
BUAMW 3KCMyaTaumu.
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3awuTa oT 3amep3aHun
Tpy6onpoBofoB

Cuctembl aHTMOGNEAEHEHUA TPYOONPOBOLOB
3aWmLatoT Tpy6bl OT NOBPEXAEHWA B pe3yrib-
TaTe 3aMep3aHnA BHYTPU HUX BOAbI. O6bluHO
Kabenb MOHTUPYIOT Ha MOBEPXHOCTA pr6b|,
HO B HEKOTOPbIX C/Ty4HaAX OH MOXeT ObITb yCTa-
HOBNEH BOBHYTpPb.

3awuTa oT 3amep3aHun

BOAOCTOKOB U }Keno6os

Cuctema aHTHOGNEAeHEHNA *enoboB 1 BOJO-
CTOKOB NpefoTBpalLlaeT ob6pa3oBaHue nbaa,
KOTOpPbIVi MOXET MoBpeAuTb JIMBHEBYIO KaHa-
nv3auuio.

3au.w|Ta OT 3aMepP3aHNA HaPYyXHbIX
TeppuTopun

CucteMbl aHTUOGNEAEHEHNA HAPYXKHbIX Tep-
puTopuiA obecrneyrBatoT 6ecnpenATcTBEHHOE
n 6e3onacHoe nepefskeHre no Hum. Mpo-
eKTMPOBaHVe 3TX CUCTEM HauMHaeTCA C Npo-
ACHEeHVA YCIIOBUIA SKCNayaTauum 1 Tuna nio-
wagu. OborpeBaemas TeppuTOpPWA AOSKHa
TaKKe MMeTb 3PPeKTVBHYIO CMCTeMy OTBOAA
TasblX BOA.

Camoperynupytowminca kabenb Optiheat

Camoperynupytowuiica kabenb Optiheat

Kabenb noctosaHHOro conpoTueneHus Tash

i 1




[Topbop obopyaoBaHUA

ANA CUCTEeM aHTNOGNnegeHeHNA TPy60NpoBOAOB

JTanbl NpoeKTUpoBaHusa o6orpesa
Tpy60npoBoAOB:

1. Onpepfenexuve TennonoTtepb Tpy6onpoBo-
Za (Tabnuua nnm pacyer)

2. PacueT HeobOXoMMON MOLLIHOCTU Kabens:
1.3-1.5 x Tennonotepmn

3. Pacuet gnnHbl Kabensa

4. Topb6op cooTBeTCTBYyIOLEro TUMNa Kabena
(conpoTuBneHne 1 MOLHOCTb)

5. TMpoBepKa COOTBETCTBUA XapaKTepUCTuK
Kabena orpaHMYeHWsaM Mo MOLHOCTM Ha Mo-
FOHHbIN MeTp

6. Ecnn MOWHOCTb Ha MOFOHHLI METP Ka-
6ens Bbllle, Yem [OMYCTUMO, HeobXOoLMMO
1CNOoNb30BaTb Kabenb MeHblUell MOLLHOCTU
1 6onbLIeNn ANVHbI.

MolyHoCTb 1 TN Kabens ana Tpy6onpoBoaos
HeobXxoAMMO onpefensaTb B COOTBETCTBUU C
MaTepuanom Tpyobl 1 ee pa3mepamu, a Takxe
pacyeTHbIMY TEMSIONOTEPSAMY, KOTOPble HEOb-
XOAVIMO KOMMEHCMPOBATh.

Mpu ncnonbzoBaHum Tash
HaAo yunTbIBaTh C/iegylowme
0co6eHHOCTI:

- MaKCMManbHO [OMyCTUMas MOLLHOCTb Ha
MOrOHHbI MeTp Kabena: Ana MnnacTUKOBbIX
Tpy6 — 10 BT/M, Ana metannnyeckmx — 20 Bt/m

- Kabenb He fOMKEH NepecekaTbCA

- HarpeBaTesibHblii Kabenb ycTaHaBnvBaeT-
cs BOOJb TPYObI

- HarpeBaTesibHblii Kabenb ycTaHaBnvBaeT-
CA Yalle BCero B ABE HUTY, Tak Kak OAHOMXWIIb-
HbI Tash TpebyeT Bo3BpaTa K TOUKe MOAKIII0-
YyeHuA.

HarpeBaTenbHbli Kabenb Optiheat 10 gns
oborpeBa MeTannuyecknx Tpyb. Ob6patute
BHVMaHME Ha MECTOMOJOXEHNE TeMnepaTyp-
HOro AaTumMka. 3aecb MokasaHo MCMosb30Ba-
HVie anoMUHMEBOTO CKOTYa Y OLMHKOBAHHOM
ceTKku, obecneynBaioLnx paBHOMEpPHOE pac-
npepeneHne Tenna, Npy MoHTaxke Kabens nog
Tennounsonayueit

(MN306parkeHre NprYBeLEHO TONBKO Ans 06Le-
ro pyKkoBOACTBA)
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MATEPUAN TPYBbI MAKC. MOTOHHASA TUN KABENSA
MOLLHOCTb KABENA

MIACTUK 10 Optiheat 9
Optiheat 10
Plug'n Heat
Tash

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

METAJIN 20 Tash

MNACTUK / METAJIN 10 Optiheat 9

KABEJIb BHYTPU TPYBbI Plugn Heat

HarpeBatenbHble Kabenu: makcmarsnbHasi MOroHHas MOLWHOCTb Kabens

MnactmkoBasa Tpyba

MeTannuueckan Tpy6a

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

- Ha noBepxHocTK Tpy6bl (Optiheat25)
O6orpeBs BHYTpU TPyObI

P

Makc

10 Bt/m

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

9B1/™m




Tabnuua Tennonotepb ana Tpy6

(BT/moroHHbINn meTp TPyObI)

Kak nonb3oBaTbca 31O Tabnuuen?
Tabnuua TennonoTtepb AnA Tpy6 Mcnonb3yet-
€A AN TOro, YTo6bl ONpefennTb TENIONOTepPY,
1 cnefoBaTesibHO, HEOBXOAVMYIO AN 3aLnThI
OT 3amMep3aHuMs MOLYHOCTb Ha MOFOHHbI METP
TpyO6bI.

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

1. B nepBoW KONOHKe yKa3aH BHeLUHWNA gua-
MeTp TpyObl.

2. Bo BTOpOW KONOHKe yKa3aHa ToMLWwmHa Te-
nnoun3onaymn.

3. B cnenymowmx KonoHKax ykasaHbl pasnny-
Hble Anana3oHbl Temnepatyp — ot 20°C go 60°C
— MeXnay TemrnepaTypori TpyObl 1 OKpy»KatoLLe
cpeppbl.

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

Mpumep

MnactmkoBas Tpy6a ¢
BHELUHVM ANaMeTPOM
48MM 1 TONLWMHOM
TennousonAyum 50mMm.
[lnanasoH Temnepatyp
coctaBnaet 40°C.
PacueTHble TennonoTepmn
no tabnuue - 7.8B1/m, €
yyeTom KoapduLmeHTa
3anaca 1.3, Tpebytowanca
MOLLHOCTb paBHa
7.8x1.4=10.14B1/m.
Mockonbky ana
nnacTykoBow Tpy6bl
MaKcMManbHo
AOMNyCcTMMas MOLLHOCTb
Ha NMOTrOHHbI METP
cocTaenset 10BT/m,
BblbMpaem Kabenb
Optiheat 10.

Mpumeyarne 1: KoadpuumeHT Tennonposo-
OHOCTU TensjovsonAunyM B AaHHOW Tabnuue
npuHAT — 0.035 BT/m? (BepHO AnA MUHepanb-
Ho BaTbl Npu +10°C.)

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

BHELUHUI
OWAMETP
TPYBbl, MM

TONWNHA
TEMJ1O-
n3onaummn, Mm

OWNATA30H TEMMEPATYP,
T

T

TPYBbl ' CPELbI

40°C

50°C

e e Card 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 84
50 2,5 38 50 6,3 7,5
27 20 4,8 7,3 9,7 121 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 14,1 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 9,9 124 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 = UUUPUN -2 SUROURNY /:: NN - SUPURPU A 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 11,3 151 18,9 22,7
40 6,1 9,2 12,2 15,3 18,3
50 52 79 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 17,1 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 9,9 131 16,4 19,7
100 5,6 84 11,2 14,0 16,8
120 50 74 9,9 12,4 14,9
219 40 141 21,2 28,3 35,3 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 14,1 21,1 28,2 35,2 42,3
80 9,5 14,3 19,1 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 cuCTeMbI aHTUObNeaeHeHn A
TpybonpoBofaa

HarpeBaTtenbHbliii Kabenb Ha
NOBEepPXHOCTN TPY6bI

HarpeBaTenbHbiil Kabenb ycTaHaBnMBaeTCA
ropr30HTanbHO OTHOCKTENbHO TPYO6bI (MO Ha-
npaBfeHnio 5-4acoBoW cTpenku). Npu MoHTa-
e ABYX HUTEN Kabens, HUTW yCTaHaBVBalOT-
CA MO HanpaBIeHNAM 5- 1 7-4aCcoBOW CTPESOK.
HarpeBaTenbHbii Kabenb ¢ukcupyetca Ha
Tpy6e Tak, uTobbl OH MAOTHO Npwneran K ee
NMOBEPXHOCTU.

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

MoHTax HarpeBaTenbHOro kabens B OAHY HUTb
[laTumk pacnonaraeTca Ha NPOTVBOMOJOXHOMN Kabesio CTOpOHe TPy6bl.
(M1306paxeHne Np1BeAEHO TONbKO A1 O6LLEro PyKOBOACTBA)

[nAa yctaHoBKM Kabens
MCNoNb3yloTCA cegyilowme
aKceccyapbl Ensto:

- TennocTonkasn neHta (LT20)

- anioMuHKeBbI ckoty ALU50), dukcrpyrowmi

kabenb Mo Bcew ero anvHe
- OLMHKOBAHHasn ceTKa (SV10)

MoHTax HarpeBaTenbHOro kabens B fiBe HUTK

MoHTax Kabens B ABe HUTV MOXeT 6blTb HEOOXOANM NPV OTHOCUTENBHO BONbLLINX AVameTpax TPy6 —
oT 50Mm. [laTumK ycTaHaBnMBaeTCA NocepearHe MeXay HUTAMY Kabens, Ha BepXHe NOBEPXHOCTU
TpyO6bI.

(MN306paxeHrie npmBefeHo TONbKO AnA 06Liero pyKkoBoACTBa)

HarpeBaTtenbHbIil Kabenb BHYyTpM
TpyObI

HarpeBaTenbHblii Kabenb 3aBOAUTCA BHYTPb
Tpybbl ¢ nomoublo npoxoaku EFPLVT /
EFPLV1.R. Kabenb pacnonaraeTcsi ropuri3oH-
TaJIbHO, Ha HWKHEN BHYTPEHHEN MOBEPXHO-
CTV Tpy6bI. laTumK TepMocTaTa HaxoAnTCA Ha
BHELLHeW BepXHel MoBepXHOCTU TPYObI.

MoHTax HarpeBaTenbHoOro kabens BHyTpu Tpy6bl
(MN306paxeHrie NpuBeeHo TONbKO A 06Lero pyKoBofCTBa)
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YnpaBneHue cnctemon aHTrnobnegeHeHus

TpybonpoBofaa

Cuctema aHTHOGNEAeHEHMA pr6onposona, B
3aBNCMMOCTM OT TUNa UCNONb3yeMOro Harpe-
BaTesIbHOrO Kabens, MoxeT KOHTPONNpOBaTb-
CA BPYYHYIO (BKIIOUEHME 1 BbIK/IOUYEHNE) UK
C NOMOLLbIO TepMOperynAaTopa.

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

Mbl pekomeHZyem WCMonb30oBaTb Tepmope-
TYNATOp 4S9 MOBbIWEHWA 3HeprosddeKkTns-
HOCTY, TaK KaK C HAM HarpeB 6yaeT ocyLiecTt-
BSIATbCA TOMBKO MPY HEOOXOANMOCTH.

JaTurk TemnepaTtypbl TepMOperynaTopa Bcer-
[a YCTaHaB/IMBAETCA Ha MOBEPXHOCTM TPYObI.

[OTOBBII KOMMNEKT HarpeBaTenbHOro Kabens
Plug’'n Heat moxeT 6blTb MPOCTO BK/IOYEH B
po3eTKy B Meprof BpemeHu, Korga oborpes
TpybonpoBoAa Hy»eH, ofHako, Heobxoanumo
yunTbiBaTh, UTO Kabenb npefHasHayeH AnA
noaaepKaHna MONOXMTENbHOM TemnepaTy-
pbl BOAbI, @ HE ANA pa3MopakMBaHUA Nbfa B
Tpybe.
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3awmTa oT 3amep3aHma Tpyo
C MNTbEeBOW BOOOW

HarpeBatenbHble kabenu mncrnonb3yotca ans
obecneyeHna 6ecnepeboHOro BogoCHabxe-
HMA 1 3alWKTbl OT NOBPEXAEHNA TPYO6OoNpPoBo-
[OB B pe3ynbTaTe UX 3amep3aHusA. Y BHeLLHeNn
CTeHbl 34aHVA 3alMTa OT 0bpa3oBaHKA Nbaa
MOXeT 6bITb 0becneyeHa C MOMOLLbIO Harpe-
BaTesIbHOrO Kabena u TennomsonAumu, ycra-
HOB/IEHHbIX Ha TPybe 1 3anopHo apmaTtype.

MotwHocTb Kabens v ero TN onpepenawTca
Ha OCHOBE AaHHbIX O jMameTpe 1 MaTepuane
Tpy6bl 1 pacyeTe TENNOBbIX NoTepb. [lnameTp
TpyObl, TONMHA TEMION30NALNOHHOIO MaTe-
pvana 1 ycnoBuA SKCryaTaumMm — OCHOBHbIe
dakTopbl, BAMAOLME Ha TENONOTEPY.

Mpwn pacuete TennonoTtepb npepfnonaraeTcs,
YTO TEMION30ALNA OCTAeTCA CYXOM 1 Ha Hel
OTCYTCTBYIOT TPELUHbI 1 pa3pbiBbl. [pn npo-
eKTUPOBaHMMN 1 pacyeTe HEOOXOANMO YUUTbI-
BaTb Ko3dpduumeHT 3anaca - 1.3-1.5 x Tenno-
notepu (cm.Tabnuuy Ha cTp.17).

N camoperynupytowmeca kabenu (Optiheat),
N Kabenum MOCTOAHHOIO COMPOTUBMEHUA
(Tash) nopxomAT ons 3aWmUThl OT 3amMep3aHUs
Tpy6. MakcumanbHble MOLLHOCTM Ha MOrOH-
HbIl MeTp Kabena Ana TpybonpoBO#OB pas-
JINYHOTO TWMa NpuBeAeHbI Ha cTpaHuLe 16.

HarpeBatenbHble kabenu uvalje Bcero ycra-
HaBNMBAOTCA Ha MOBEPXHOCTU TPYObl, HO OT-
JenbHble BUAbl Kabena MOXHO MOHTMPOBATb
BHY TP TPY6bl. B 3TOM cnyyae Kabenb fosmkeH
6bITb NPOTECTMPOBAH Ha nuweBylo Gesonac-
HOCTb M CMPOEKTUPOBaH CreynanbHo AnAa
Tpy6 C NUTbeBOI BofoW. Takum Kabenem ABna-
etca Optiheat 9.
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Y BHELWHel cTeHbl 3faHunsA 06pa3oBaHye Nbaa B Tpy6e NpefoTBPaLLAETCs C MOMOLLbIO HarpeBaTenbHOro Kabens
1 TENOM30NALMM TPY6bI, CUETUMKA BOAbI 1 KanaHa.
(MN306parxeHrie nprBeAeHO TONbKO AnA 06Liero pykoBoAcTBa)

HarpeBaTtenbHblii Kabenb ycTaHOBNEH BHYTPb TPYObl C MOMOLLblo Npoxoaku EFPLVT.
(MN306parxeHrie nprBeAeHO TONbKO AnA 06Liero pyKkoBoACTBa)



Plug’n Heat

foToBble K ycTaHOBKe Kabenu Plugn Heat
YKOMIMIEKTOBaHbl LWHYPOM C €BPOBUIKOWN.
O6onouka kabensa BbInonHeHa U3 gpropconep-
Xalero nosvmMepa 1 NpoTecTMpoBaHa Ha Nu-
LeByto 6€30MacHOCTb, YTO O3HAYaeT, YTo 3TU
KOMMMeKTbl A4 3aWmTbl TPY6 OT 3amep3aHua
MOTYT ObITb YCTAaHOBJIEHbI BHYTPU TPYObI C NK-
TbeBOW BOAOWN. HarpeBaTenbHbll Kabenb 3a-
BOAMUTCA BHYTPb TPYObl C MOMOLLbIO TPOXOAKM
EFPLV1 /EFPLV1.R.

Bnarofapsa eBpo-BuUiKe, Kabenb MOXeT ObITb
3anuTaH C MOMOLLbl0 OObIKHOBEHHOW pO3eT-
K1 B Nilob6oe Bpems, Korga Heobxoamm Harpes.
O6sa3atenbHo ncnonb3syinte Y30: ycTaHOBMEH-
Hoe AN1A uenn po3eToK 1 HaxodsLeeca B pac-
npefennTesibHOM LWNUTe WAW MHTErpupoBaH-
HOe B caMy PO3eTKYy.

3awuTa oT 3amep3aHuA BEHTUIEN
Ana 3awmTtbl TPyGbl OT 3amep3aHuA [oCTa-
TOYHO WCMOJIb30BaTb CTaHOAPTHYKO CXemy
pacyeTa. B cnyvyae C BEHTUNAMA HEO6X0£|VI-
MO npefyCcMoOTpPEeTb ﬂOI‘IO}'IHI/ITEJ'IbeIVI BUTOK
Kabens OnAa KoMneHcauunm tTennonoTtepb, KO-
TOpbIE 6yp.6T OCyLLIEeCTBJIATbCA 4Yepe3 HeTe-
NNOn30JINPOBAHHYKO YacCTb BEHTWIIA. M BeH-
TWUNb, " pr6a OOJIXKHbI ObITb MAKCMMasIbHO
TEMON30INPOBAHbI. ﬂOI‘IOJ‘IHVITerIbeII?I BUTOK
Kabena Takxe no3BosseT 6eCI‘IperIF|TCTBeHHO
3aMeHATb BeHTWSb 6e3 AeMOHTa»<a Kabensa
C NOBEPXHOCTY TPYOBLI.
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PacueT n npoeKkTrupoBaHme CNCTem
aHTMobnepeHeHUA XenoboB N BOOJOCTOKOB

Mpn NpoeKkTUPOBaHNN CUCTEMbI aHTMOGNee-
HEeHMA KPbILW 1 BOJOCTOKOB HEOOXOAMMO yun-
TbIBaTb MOrofAHble YCII0BUA, MECTONONIOXKEHNE
3[0aHNA 1 TEXHUYECKNEe XapaKTepuUCTUKM Cu-
cTeMbl NIMBHEBOW KaHanu3auuwn. Hanpumep,
OnA BOAOCTOKOB AnameTpom Ao 100mMmm moxeT
ObITb AOCTAaTOYHO OAHOW HUTK Kabens Moll-
HocTbio go 20B1/m, ana BogoctokoB oT 100
[0 150 MM — 06bIYHO AOCTAaTOUYHO [BYX HUTEN
Kabens.

Cuctema aHTMOGNeeHEHUA BKIIOYaeT B cebA
HarpeBaTesbHbI Kabenb, MOHTaXHble aKcec-
Cyapbl 1 YCTPOCTBO KOHTPOJA U YNPaBeHUs.

BHyTpu BOLOCTOUYHbIX TPY6 Kabenb ouUKcU-
pyeTca C NMOMOLLbIO MOHTaMHOW NEeHTbl Un
MOHTaXHON nnaHkK. Camoperynnpyowmmn-
cA kabenb Optiheat 15/30, ecnn gocTaTouHo
O[HOW HUTW, MOXeT CBOOOAHO pacnonaraTbcs
B BOAOCTOKe. B mecTe nepexopa kabena un3
xenoba B BOLOCTOK HEOOXOAMMO YCTaHOBUTb
VP300, orpaHununTenb HaTaxeHUa Kabens. B
BO/JJOCTOKAX [J/IMHON CBbllle 6M HEO6XOANUMO
npeAycMoTpeTb AOMOSTHUTENbHYIO 3aLUTY Ka-
6ens, Hanpymep, CTanbHON TPOC.

B »kenobax kabenb GUKCMPYETCA C NMOMOLLbIO
Tex e akceccyapoB. ina kabena Tash nx nc-
noJsib30BaHue ABNAETCA 06A3aTENbHbIM.

BofocTouHble BOPOHKU Takke HeobXoanmo
3awmwatb OT 3amep3aHuA. Ecim Ha Kposne
cucTeMa NUMBHEBOWM KaHanu3auum npepcras-
nAeT cobol BHYTPEHHME BOLOCTOKU, Kaberb
onyckaetca B BOAOCTOK BHYTPb, [0 Ternson
30HbI. TakXKe MOTyT ObITb YCTAaHOBJIEHbI BOPOH-
K1 C 060rpeBOM 3aBOACKOrO NCMOJTHEHWS, rae
camoperynmpyoLmninca Kabenb cmydToBaH 1
COEefMHEH C MUTaoLMM.

Ona cuctem aHTMOGNEeAeHeHMA XenoboB U
BOAOCTOKOB MOXHO MCMOJIb30BaTh Kak camo-
perynupytowmeca kabenn (Optiheat 15/30),
TaK 1 Kabenu mocTOAHHOro COMPOTUBAEHUA
(TASH). Bbibop Tna kKabena 3aBUCKT OT yco-

HA MOTOHHbIN
METP, BT/M

£ =
s
<
U 18
g8

w
2 x

MOLLHOCTb

MOLLHOCTb HA
KBAPATHbIV
METP, BT/M?

BUI 3KcnnyaTtaummn. CnegyeT yuuTtbiBaTb, YTO KENIOB/BOJOCTOK | <150 | 20-60
cuctema Ha kabene TASH Tpebyet perynapHo-
KENOB/BOAOCTOK | > 150 250
ro o6CnyXmMBaHuA.
EHJOBA o1 200
MoHTaX cncrtembl aHTNOONeAeHeHus XenoboB N BOJOCTOKOB
TUMN KABENA YMPABJIEHUE OATHUKN COEVIHUT. MOHTAXHbIE
KOMMJIEKTbI AKCECCYAPbI
OPTIHEAT15/30 ECO910/ EFPLP1 VP300
ECO900 ECOA903 EFPLP2 XBC1230
ECOA904 EFPLP3
TASH ECO910/ EFPLP4 VP300
ECO900 ECOA903 PPN8
ECOA904 PPN6
XBC1230
0
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MoHTaxHasa Kopobka OrpaHununTenb HaTsXeHNA Kabena

J

L
]

|

J
1
J

Kabenb ana cuctembl aHTMOONeAeHeHUs 1
JaTuMK YCTaHaBNMBAlOTCA B »Kenobe ¢ no-
MOLLbl0 KpenexHon nnaHkn PPN6/8. B me-
CTe cnycka Kabena B BOAOCTOK MOHTUpYeTCA
orpaHuunTeNnb HaTaKeHua Kabena VP300. B
cuCTeME JMBHECTOYHONM KaHanusauumn [on-
»eH OTCYTCTBOBaTb Mycop.

(M306paxkeHne NprBefeHO TOMNbKO ANA obLle-
ro pyKOBOACTBA)
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Cunctema aHTHObONeaeHeHna KPoBn
3aropoIHOro JOMa

Ha camoperynupymuiemca Kabene Optiheat

AHTNOOGNeaeHeHe BOJOCTOKOB
1 xKeno6os

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

OpfHa unuM HecKoNbKO HUTen Kabena ycTa-
HaBNMBAIOTCA B »Kenobax WM BOAOCTOKAXx
B COOTBETCTBMM C TPEeOBYLWUMNCA MOLLHO-
ctAaMmn. Yem Gonblue avameTp BOAJOCTOKA U
CceBepHel paloH, Tem 6osiblue HUTe Kabens
MOXeT noTpeboBaTbcs: Hanpumep, B CeBepo-
3anagHom pervioHe Poccum gna BOJOCTOKOB
1 xenobos ariametpom 100-150 mm TpebyeTca
2 HKTY Kabens.

B paHHOM npumepe B »kenobax kabenb ycTa-
HaBMMBAETCA B OBE HWUTWU, METNEN, NPU 3TOM
KoHeL Kabens onyckaetca B BOLOCTOK. B me-
CTe nepexopaa Kabena us »xenoba B BOJOCTOK
yCTaHaBNMBAETCA 3alMTa OT HaTAXKeHNA Kabe-
ns - VP300. BHyTpu BogoCTOKa Kabenb MoxeT
cBOOOHO HaxoAuUTbCA 6e3 KaKUX-NMOOo MOH-
TaXKHbIX aKCeCCyapoB.

HarpeBaTenbHbIli Kabenb coeauHseTCca nuTa-
IOWMM C MomoLblo Kommnekta Mydt EFPLP1.
MuTatowne Kabenn noaseaeHbl K MOHTaXXHON
Kopobke. Mpn HEOOXOANMMOCTIN HarpeBaTesb-
HbI1 Kabenb MOXET COeANHATLCA C MUTAOLLM
HerocpeacTBEHHO BHYTPU KOPOOKM C MOMO-
Lbto KomnekTa EFPLP2.

Tok BkNoueHus ansa kabenen Optiheat B 1.5
pa3a 6onblue, YeM HOMUHAMbHBIN. [1nA »eno-
60B 1 BOJOCTOKOB B JaHHOM npumepe Tpe-
6yetca 50.6m kabena Optiheat 15/30 (cm.Ta-
651Uy Ha cTp.25), KOTOPbI, B COOTBETCTBUN C
Tabnuuen Ha cTp.24, MOXKHO NOAKMIOUNTb en-
HOW rpynmnow K aBTOMaTn4eCcKoMy BblKouaTe-
o 10A. YnpaBneHue crcTtemon ocyLecTna-
eTcA ¢ nomolbio Tepmoperynatopa ECO910
(cxemy NOJKIIOYEHNA CMOTPUTE Ha CTP.22).
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Bt/m

34 N
\QT HEAT 25

~ OPTIHEAT 15

~
16 OPTIHEAT 10 ™

14
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°C

3aBNCUMOCTb MOLLYHOCTMN
camoperynupyioLxcsa kabenemn
Optiheat ot Temnepatypbl
OKpy><atoLLein cpeabl

MAKCUMAJIbHbBIE AJ1INHbI KABEJIA 10A 16 A
OPTIHEAT 9

Ha noepxHocTt Tpy6bl +10 °C 100 m -
BHyTpw TpYy6bI +10 °C 60 m -
OPTIHEAT 10

Ha nosepxHocTy Tpy6bl +10 °C 140 m 205m
Ha nosepxHocTtn Tpy6bl —15 °C 90 m 140 m
OPTIHEAT 15/30

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

Ha nosepxHocTy Tpy6bl +10 °C 55m 88 m
Ha nosepxHocTtn Tpy6bl —15 °C 40m 60m




Hpmmep: 3aropoaHoin oom

YCTaHOBKA HarpeBaTesibHOro Kabena B eHAo- | XKESIOB 30 2
Bax NPeAOTBPALIALT HAKOMIeHMe CHera B U3- | ponocTok 15 1
rmbax KpbilM U NPUBOAUT K ero TasHumio.[Ans
oborpeBa eHAOBbI Tpebyetca ot 200BT/m?, TO EHLI0BA 4 3
eCTb, AN1A AaHHOro npumepa — 45B1/m.

30HA KENOB, M BOAOCTOK,M  [JIVHA HATPEBATE/IbHOIO KABEJIA, M
B pabouyem pexume MOrOHHAs MOLIHOCTb
Kabena Optiheat 15/30 coctaBnaer okono | 3! 36 58 (2x3.6+5.8)=13.0
18B1/M. Mo3TOoMy B Ka)kpol eHAoBe Kabenb 32 27 5.8 (2x27+58) =112
MOHTUPYETCA B TP HATW. 33 36 5.8 (2x3.6+5.8)=13.0
O6uwas AnvHa HarpeBaTeslbHOro Kabens ans 34 38 5.8 (2x38+5.8) =134
eHAoB cocTaBnaeT 62.4M, UTO HEMHOrO npe- Wrtoro 50.6

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

YT 3aBOANTLCA B WMT eANHOI rPYMMON, He- 30HA EHAOBA, M IJINHA HATPEBATEJIbHOTO KABENS, M
o6xoAnMO MpeaycMOTpeTb aBTOMAaTUYECKUI 35 52 (3X52)=156
BblKNtouaTesnb Ha 16A. 36 5.2 (3X52)=156
. 37 5.2 (3X5.2)=15.6
B paHHOM npumepe HarpeBaTeNbHbIN Kabenb,
YCTaHOB/IEHHbIN B eHAoBax, Tepmoperynato- | 38 5.2 (3X5.2)=15.6
POM He ynpaBnAaeTca. NToro 62.4

T
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Cnctema aHTMOGNEeAEHEHNA KPOBY
NPOMbILLNIEHHOIO 31aHWSA

Ha Ka6ene nocroAaHHOro conportusneHus Tash

MpoeKTupyemas MOLLHOCTb ANiA XefoboB n
BogocTtokoB oT 100 go 150mm coctaBnset 30-
60BT/Mm. B paHHOM npumMepe C yYeTom Kima-
TUYECKUX YCJTIOBUI pacyeTHas MOLWHOCTb Ha
MOTrOHHbBIV MeTp Kenoba/BoJOCTOKa COCTaB-
nset 30B1/m.

MakcrmanbHO JonycTMas MOroHHas MoL-
HOCTb pe3ncTMBHOro Kabensa Tash gna ycta-
HOBKM B METaJlINYeCKOM Xenobe cocTaBnseT
20BT1/m, nosTomy Kabenb 6yaeT ycTaHOBEH B
[1B€ HUTW, NETNEN, C MOLHOCTbIO 15BT/M.

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

[nuHa HarpeBaTenbHOro Kabens B 30Hax A 1 B:

2x132mM=264Mm

PacueTtHaa mowHOCTb AndA 30H A n B:
P1=15B1t/Mmx 264 m = 3 960 Bt

Tok Ha oTpe3ok Kabena Tash He MOXeT npeBbl-
watb 16A. MosTomy HeobxoAMMO pa3pennTb
Kabenb Ha fiBe 30Hbl.

O6ujan pacyeTHasA MOLHOCTb CUCTEMbI:
(A+B+C+D)=7920Bt

MoaknioueHne 31eKTPONUTaHNA OCYLLECTBA-
eTca rpynnow 3x16A.

A B
N/ S 7 T
A S 7 J
C D
P
25m 25m 25m 25m
2X 1.5_>O_
5X1.5—
A | —— s £COA904 B
ECOA903
|_ L3 L —|
=
«Q | | =
wn ~
©
4@5
P=1099 Bt P =2784Bt
TASH 0,65 Q/m/74 m TASH 0,1 Q/m/190 m
R=48Q R=19Q
BbicoTta BogocToKa 5.8m BbicoTa 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

26

BbicoTta BofoCTOKa 6.7 M



Mpumep: npomMbilIeHHOe 3aaHne

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

[nvHa xenoba n BogoCTOKOB

25M+2x58m=37m

3x25M+3x6.7M=95Mm

PacueTHasa mowHOCTb

37mx30B1/Mm=1110BT1

95m x 30B1/m =2 850 Bt

[nunHa HarpeBaTenbHOro Kabens 2x37m=74m 2x95mM=190m

Pacuet conpoTnBneHus 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 Kabena Tash 0.65 Q/m Tash 0.1 Q/m

MowHoCTb nopgobpaHHOro Kabens 1099 Bt 2784 Bt

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

2x (1099 BT+ 2784BT1)=7766BT1

Q 82 kQ2 / ECOA904

ECOA903
ECOA904
82 kQ
20 21
/A
sl e .| 82kQ
2z 82 3 8| 3
5| 5| 5 & 5 2| 5
[ 1
DODOOJ | ©KODODDOD

X2(10 11 12 13 14 15 16 17 18 19 20 21|X3

14 15 16 17 18 19 | 20 21
white grey yellow brown|brown blue
ECOA902 ECOA904

10 11 12 13
white grey green yellow brown

ECOA901/ECOA903 ECOA904 blue brownl or 82 ks
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CE 20750 | |4y
1234567829
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PacueT n npoekTnpoBaHne CUCTEMbI
aHTNobONegeHeHNA HAPYXKHbIX TEPPUTOPUI

MolHOCTb Ha KBagpaTHbI MeTp, Heobxoau-
Masi AfiA CUCTeMbl aHTVOGNeAeHeHNA HapyX-
HOV TeppuTOpuW, 3aBUCWAT OT Ha3HauyeHus
TEepPPUTOPUM 1 NCMONb3YEMbIX MaTepuanos.

OcobeHHOCTU 06beKTa, Ha3HauYeHne U CTPYK-
Typa HapyXHOW TeppuTOopvmn OnpeaensaoT
OCHOBHbIE MAapameTpbl A/ NPOEKTUPOBAHUS.
Mpw pa3paboTke cMCTEMbI aHTUOONEAEHEHNA
HeobXo4MMO yumnTbiBaTb, UTO OborpeBaemas
Tepputopursa AOMKHA UMeTb 3PEKTUBHYIO CU-
CTeMy CTOKa TasbiX BOZ,.

Ona cuctem aHTMOGNEeAeHEeHNA Hapy»KHbIX
TEepPPUTOPUIA UCMOMb3YIOT KaK caMoperynu-
pylowuiica kabenb (Optiheat), Tak 1 Kabenb
NnocTosiHHoro conpotuenenust (Tash) u unsro-
TOBJIEHHbIE U3 HEro roToBble K YKNaaKe mMatbl
ana cuctem aHtTno6neneHexus (Ulla).

Tanbl NPOEKTUPOBAHUA CUCTEMbI aHTMOGE-
LeHeHus:

- BblOOp TUNa Kabens

- onpefeneHne MOAXOAALEA MOLWHOCTM Ha
MOTOHHbIA METpP, ANVHbI Kabensa u cooTeeT-
CTBYIOLLETO COMPOTMBIIEHUS, a TaKxKe obLlei
MOLLHOCTW Kabensa

- onpepfeneHve Wwara yknagku kabens

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

TPOTYAP (HE3ALLMLLEHHbIN) 250-300

KPbIJTbLIO N CTYMEHW IECTHWLIbI 250-300

MAPKOBKW /I MOABE3AHbBIE NYTU 300-350

PAMIbI (TENNOW3O0NMPOBAHHDIE) 300-350

PAMIbI (HETENTOU3O0STMPOBAHHbIE) 350-400

TUM KABENA OCOBEHHOCTM OBJIACTb MPUMEHEHMA
CAMOPETYNPYIOLNICA MpocToTa pacyeta Manble nnowagwn

KABEJ1b (OPTIHEAT)

1 MOHTaxa
Bbicokas LeHa
Kabens

BeToHHble KOHCTPYKLWK,
NeCTHULbI U T.4.

MATbI NA CUCTEM
AHTUOBNELEHEHUA (ULLA)

BbICTpbIN MOHTaX
CrabunbHaa MOLHOCTb
YCTaHOBKM

Tonbko 300B1/m?

Jlo6ble nnowaan
YcTaHOBKa B 6eTOH
WM MecoK

PE3UCTWBHbIV KABE/b

Huskaa ctonmocTb Kabens
Bonblune nnowaan

PaznuuHble TeppuTopum
(TASH)

TpebyeT TOUHOCTU YcTaHOBKa B 6eTOH
NPOeKTUPOBaHNA VAN Necok
MoaknioueHne Kabena TASH Ha 380/400B
L
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Tabnuuybl nogbdopa kabensa Tash

B Tabnuuax ykasaHbl MaKCMMasbHble
ONVHbI Kabena ansa onpenesieHHbIX Mo-
FOHHbIX MOLLHOCTEN, a TakXKe B3aumo-
CBA3b MEXAY ANMHON Kabens 1 ero mouy-
HOCTb10. 3HaueHUs npueBeaeHbl gnsa 2308
1 400B*.

[laHHyl0 MHPOPMALMIO MOXHO MpumMe-
HATb Ans nopbopa Kabensa ana Tpy6o-
NPOBOAOB U HAPYKHbIX TEPPUTOPWIA.

*BHumaHne! Mbl pekomeHgyem OCy-
LeCTBNATb NepecyeT yKasaHHbIX 3Haye-
Hu gns 220B 1 380B.

2308

30/m

400B

[MHA, MOLLHOCTb, AJIMHA, MOLLHOCTD,

54

BT
327
375
420
464

534
569

630

M
94
82
73
67
62
58
54
52
49
47
45

2308

ANVHA, MOLLHOCTb, [UIMHA,

BT/M M
104
90
80
73
68
63
60
57
54
52
50
48
46

2308

BT
620
717
806
884
949

M
180
156
140
128
118
110
104
9
94
90
4
83
81

0.320/m

400B

ANMHA, MOLLUHOCTb, [UTMHA,

BT/M M
166
144
129
117
109
102
96
91
87
83
80
77
74

230B

M
289
250

204

177
167
158
151
144
139
134

400B

AMHA, MOLLHOCTb, JJIMHA,

BT/M M
297
257
230

210
194
182
171
163
155
148

BT
1781
2058
2300
2519
2727
2907
3094
3245
EE)
3574

M
516
447
400
365
338

298
283
270
258

BT
566

MOLLHOCTb,
BT
1082
1249
1397
1530
1653
1767
1874
1975
2072
2164
2252
PEEYS
2419

MOLLHOCTb,
BT
1732
2000
2232
2449
2646
2828
3000
3162
3317
3464
3606
3742
3873

MOLHOCTb,
BT
3098
3578
4000
4382
4733
5060
5367
5657
EEEE]
6197

BT/M

2308

LJIMHA, MOLLUHOCTb, AJIMHA, MOLLHOCTD,
M
30

230B

ANMHA, MOLUHOCTb, AJIHA, MOLLHOCTb,

M
77
66
59
54
50
47
44
22
40
38
3
35
E

10Q/m

BT
176
203
230
252
278
294

331
331
353
378
378
407

1.5Q/m

BT
458
534
598

705
750
802
840
882
928

400B

M
52
45
40
37
34
32
30
28
27
26
25
24
23

400B

M
133
115
103
94
87
82
77
73
70
67
[

BT
310
358
400
438
473
506

566
593
620
645
669
693

BT

800

924

1033
1131

1222
1306
1386
1461
1532
1600
1665
1728
1789

230B

ANVHA, MOLLHOCTb, [JIMHA, MOLUHOCTb,

M
38
33
30
27
25
23

230B

ANVHA, MOLLHOCTb, [AIMHA, MOLUHOCTb,

BT/M M
94
81
73
66
61
58
54
51
49
47
45
43
42

6 Q/m

BT
232
267
294
327
353
383

420
441
464
490
490

1Q/m

BT
563
653
725
802
867

980

4008

M
67
58
52
47
44
41
38
37
35
33
32
31
30

4008

M
163
141
126
115
107
100
94
89
85
82
78
76
73

BT
400
462

566

653
693
730
766
800
833
864
894

BT
980

0.65 Q/m

2308 400B
[NIMHA, MOLLUHOCTb, AJIMHA, MOLLHOCTD,

0.45Q/m

230B 4008
ANVUHA, MOLLHOCTb, [UIMHA, MOLHOCTD,

BT/M

BT/M
6

8
10
12

M
117
101
90
83
76
Al
67
64
61
58
56
54
52

2308

[MHA, MOLLHOCTb, AJIMHA, MOLWHOCTD,

M
205
177
159
145
124
125
118
112

[MHA, MOLLHOCTb, AJIMHA, MOLLHOCTD,

M
420
364

BT
696
806
904
981

0.21Q/m

BT
1229
1423
1584
1737
1880
2015
PAES)
2249

BT
2519

M
203

157
143
133
124
117
111

400B

M
356
309
276
252

M
730
632
566

BT
1213
1399
1568
1721
1851
1985
2104
2218
2322
2437
2538
2619
2705

BT
2138
2469
2760
3024
3266
3491
3703
3904
4094
4276
4451

4619

4781

BT
4382
5060
5657
6197

BT/M M
140
121
108
9
92
86
81
77
73
70
67
65
63

pxl:}

ANMVHA, MOLHOCTb, [AJIMHA, MOLUHOCTb,

BT/M M
228
197
176
161
149
139
131
125
119
114
109
105
102

230B

ANMVHA, MOLLHOCTb, [MIMHA, MOLUHOCTb,

BT/M M
6 594

BT
840
972
1088
1187
127
1367
1451
1527
1610
1679
1755
1809
1866

0.17 Q/m

BT
1365
1580
1768
1933
2088
2239
2375
2489
2615
2730
2855
2964
3151

0.025 QO/m

BT
3562

M
PLE]

189
172
159
149
141
133
127
122
117
113

4008

M
396

307
280
259
243
229
207

190
183

400B

M

1033

BT
1461
1687
1886
2066
2231
2385
2530
2667
2797
2921
3040
3155
3266

BT
2376
2744
3068
)
3630
3881
4116
4339
4550
4753
4947
5134
5314

BT
6197




Cnctema aHTMOGNEeAeHeHNA NAaHAQYCOB

Mpumep 1

Cuctema aHTMOGNeieHeHUA NaHAayca A4S NErKOBOTO
TPaHCMOPTa MOXeET ObITb peanr30BaHa C NMOMOLLbIO
MaToB AN cuctem aHTmobneaeHeHus Ulla (300BT/
M?). B jaHHOM npumMepe naHayc umeet anvHy 10 me-
TPOB U1 WKPKHY 4 MeTpa. OfHaKO, MOCKOMbKY TPaHC-
MopT NErKOBOW, Mbl MOXKEM YCTaHOBUTb CUCTEMY
aHTVMOGNelEHEHUA MO KOoMeAM LIMPYHON B 1M, Te.
ncrnonb3oBatb Aga Mata Ulla Ha 10m? (Ulla300.10).
O6Laa MOLLHOCTb CUCTEMbI MPW 3TOM COCTaBAAET 6
KBT. YnpaBneHne cuctemon ocyLecTtBnserca ¢ no-
MoLLbto MmeTeocTaHumn ECO900 ¢ komnnekTom Aat-
yrkoB unu Tepmoperynaropom ECO910.

Mpvmep 2

AnbTepHaTMBOW MOXET CTaTb YCTaHOBKa Kabens
Tash nonocon B 0.5m, no Koneam. Kabenb ycTa-
HaBnMBaeTcA B GETOH C MOrOHHOW MOLLYHOCTbIO
Makcumym 30BT/m. Kabenb He fonKeH NpoXoanTb
yepes NOABUMKHbIE LUBbI.

O6Las MOWHOCTb cucTembl cocTaBnseT 3kBT (1
500 BT Ha Koneto). Mog6op kabena Tash ocyuecT-
BnAeTcA no tabnuuam. O6was molwHocTb 1.5kBT,
noroHHasa mowHocTb 30BT/m — Bbibrpaem Tash ¢
conpotusneHvem 0.65 Q/m.

MOCKONbKY MOLLHOCTb CUCTEMbI OTHOCUTENBHO
HeBenwKa (3.1kBT), gocTaTouHO TepmoperynaTopa
nns cuctem aHTuobneneHeHua ECO910, ¢ patum-
KaMu TemriepaTypbl FpyHTa 1 BO3ayxa.

Cucrema aHTMOGNEeAeHeH A BXO4O0B
Camoperynupytowmca Kabenb noabupaetca B Co-
OTBETCTBMU C MO0 TEPPUTOPUM 1 HeobXoaN-
MO MOLLIHOCTbIO Ha KBagpaTHbI MeTp. MoLWHOCTb
Optiheat 15/30 n3meHsAeTCA B 3aBUCMMOCTU OT TEM-
nepaTypbl OKpY»KatoLLen cpeqpl.

O6blYHO cUCTeMaA aHTMOGNeAEeHEHUA HAXOANTCA B
pabouem pexume npu Temnepatype Bo3ayxa oT
-5°C po +5°C.

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

OnvHa kabensa paccumTbiBaeTca cnepyowmnm 06-
pa3om:

| Kabens = P obwas / P noroHHas.

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

d =S ycraHoBkK / | Kabens.

O6orpeB ynpaBnaeTcsa TepMOPErynaTopoM Afis Ch-
cTtem aHTHobneneHeHns ECO910, ycTaHOBNEHHbIM B
LLNT.
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Mnowaab, noanexawasa oborpesy, onpenenaerca C y4ye-
TOM rpy30MnoAbeMHOCTM TpaHCNopTa. B cnyyae ¢ nerkosbim
TPaHCMOPTOM AOCTATOYHO 3aLUTUTb OT 3aMepP3aHNsA Koseu
nof Koneca, And rpy30BOro TpaHcnopTa Kabenb foKeH 3a-
KpblBaTb BCO nowagb. Ha HAKNOHHbIX niowagax Heobxo-
OVIMO YCTAaHOBUTb 060rpeB CTOKOB.

 wd =l

[1nA nerkoBoro TpaHCNopTa Ha NaHAyce MOXXHO YCTaHaBNBATb CUCTEMY aHTMOGNeieHeHUA TONbKO B MeCTe NOJIOXKeHNsA
Koneii (ycTaHoBKa B 6eToH).Heo6xoanmo obecneunTb 6ecnpenaTCTBEHHbI CTOK Tanoi BOgbl.
(M1306paxkeHne NpuBefeHo TONbKO A1 06LLero pykoBoACTBa)

o

Ha naHgycax s rpy30Boro TpaHcnopTa Kabesnb ycTaHaBNMBaeTCA Ha BCell MoLwaaw (ycTaHoBKa B 6eToH).Heobxoarmo
npefycMoTpeTb 6eCnpenATCTBEHHbIV CTOK Tasiol BOAbl.
(V306pakeHne NpUBEAEHO TONbKO AJ1A OOLLEro PyKOBOACTBA)



PacueT 1 MOHTaX cCTeMbl aHTUOOIefeHEeHS
MOrpy304HO-PA3rPY30UHbIX 30H

Mpumep 1:

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

Ecnn nnowapka AOMNOMHUTENbHO TEMmIou3o-
NMpoBaHa, JocTtatoyHo 300-350BT/m2. Hamm
Bbl6paHbl maTbl Ulla, ¢ MmowwHocTbio 300BT/M%
yeTblpe MaTa yK/afblBalOTCA Ha MOJHYIO Myo-
Waab, a ABa — 30HasIbHO.

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

Jatumk cHera n nbga ECOA901 ycTtaHaBnuBa-
eTcA 3a npefenbl oborpesaemort nnowaau, a
JaTymK BRakHocTn 1 Temnepatypbl, ECOA902,
MOHTVpPYeTCA Ha oborpeBaemoli MOLWaAn.

Mpuymepbl MOHTa)Xa

MoHTax MaTa AN aHT1o6NeAeHEH VA HAPYXKHOM
Tepputopun Ulla B necok, noa acoanst. Mo cnoem necka
HaXoAWTCA TENNOU30NALNA.

1. TpyHT/rpaBui

2. Tennownzonayua

3.Tecok v 6eToH

4, Mar ans aHtno6neaeHexus Ulla

5. laTumk cHera u nbaa

6. [laTuMK TemnepaTypbl U BNAXXHOCTU
7. Acdanbt

(V1306paxkeHne NpUBEAEHO TONbKO AJ1A 06LLero
pyKOBOACTBA)

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

1. TpyHT/rpaBui

2.Mecok

3. betoH

4. ApmaTypHasn ceTka

5. MoABWMXKHbIN WOB

6. HarpeBatenbHblin Kabenb Tash

7. aTuuk cHera v nbga

8. [laTunK Temnepatypbl 1 BNaXXHOCTU

(MN306paxkeHne NprBEAEHO TONBKO
nA obLero pykoBo/CTBa)

MaTbl Ana cuctem aHTMOGEAeHEHUA yCTaHaB-
NNBAIOTCA B MeCOK Unn GETOH, Nog MaTepuan
NoKpbITVA (B ZaHHOM ciyyae — acdanb).
JononHnTenbHO TpebyeTcAa yCTaHOBUTbL Ha-
rpeBaTesibHblii Kabenb BHYTPU BOPOHKMN CTO-
Ka, BO 13bexaHne 3amep3aHna Tanon Bofbl, a
TaKXKe BHYTPU U Ha NMOBEPXHOCTY ApPEHa-
HOW TpYyObl, O YPOBHS Bbille TOUKM NpoMep-
3aHWA rpyHTa.

Mpumep 2:

Ona cictem aHTMOGNEAeHeHWs MaHOycoB C
60MbLUVM YKITOHOM 1A FPy30BOro TpaHCnopTa
Heo6XoAMMO YKnafplBaTb Kabenb Tash Ha Bcel
nnowaan. [lpu  OTCYTCTBAM  TEMon3onALmMn
Tpebyetca 350-400B1/m2. O6LIaA MOLLYHOCTb CU-

CTeMbl COCTaBUT 24 M X 4 M x 400BT/m? = 38.4KBT,
ynpaB/ieHe OCYLLEeCTBIAETCA MeTeoCTaHLumen
ECO900.

Mop6upaem kabenb Tash ¢ NOFOHHOW MOLLHO-
cTbto 25BT/M no Tabnuue. Mpu HanpaxeHun
400B Ham noaxoauT kabenb Tash 0.45. Bcero
TpebyeTcAa 12 oTpe3koB kabena no 122m u
MouHocTbio 2 921 Bt. MogknioueHne Kabens
NnoKasaHo Ha cTp.28.

061aa MOWHOCTbL cucTembl 12 x 2921BTt=
35.05 kBT, MowWwHOCTb Ha KBagpaTHbIN MeTp
35.05kB1/96 mM? = 365 BT/M? war yknagku —
8m%/122m= 6.5cM. Kabenb ycTaHaBnvBaeTcA B
6ETOH NN Necok, Mo MaTepranoM NOKpbITUA
(achanbT unu nanTka).
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MOHTa> cnctemMbl aHTMOONeaeHeHNS

HapPYXHOWN TeppUTOpPUN

HarpeBaTenbHble kKabenu obbIYHO yCTaHaBNW-
BatoTCA B 6eToH nnu necok (NB: He B acdanbT!),
HaxoAAWMIACA MOL MAaTEPUANOM MOKPbITUS.
Cnctema bonee 3KOHOMMYHA U 3 dEKTVBHa,
ec MIoWaab AOMOHUTENIbHO TEnon30nu-
pyeTcs.

MuvHUManbHas rny6uHa YCTaHOBKM Kabens
cocTaBnseT 5cm. Takasa rny6rHa rapaHTipyeT
OTCYTCTBUE MOBPEXAEHUI Kabens, Hanpumep,
TpaHcnopToM. HarpeBaTenbHbiii Kabenb He
LOJIKEH MPOXOAUTb Yepe3 MOABUXKHbIE LUBbI.
MofBMXKHbIe LWBbI MOTYT NepecekaTb TONbKO
nuTalowme Kabenu, 4to cnefyer yunTbiBaTb
Npu MOHTaXe.

YcTaHOBKa B NeCOK

Ha nnowagu, noKpbITOM TPOTYyapHOW NANTKON

1 achanbTom, Kabenb YacTo yCTaHaBNMBAET-
CA B MeCOK, HaxoaAawmnca nog HuUmmn. @paxuyma

necka gosmkHa 6biTb ot 0.063 go 2mm. Tonwm-
Ha rnecka mexay Tennovsonaunen n kabenem
OOJIKHA COCTaBNATb He MeHee 3¢M. MOXHO nc-
rnonb3oBaTtb Kak Kabesnb Tash, Tak n matbi Ulla.

TOHKUIN CNOM necKa, HacbiMaHHbIA NOBeEpPX
YCTaHOBJIEHHOTO Kabens, BblpaBHMBAETCA C
nomoulbio rpabner UAn aHanornyHoro npu-
cnocobnenus. 3ybupl rpabneit 4OMKHbI GbITb
3arHyTbl UM 3aKPbITbl C TEM, YTOObI He NMoBpe-
OnTb 060510UKy Kabens. [oBepx BblIpaBHEHHO-
ro cj1oA necka yCcTaHaBNUBAETCA MIAMTKA UK
Apyrou matepuan.

YcTtaHOBKa B 6eTOH

Kabenb ¢ukcrpyetcs Ha NMOBEPXHOCTU apMa-
TYPHOI CETKM MOHTaXKHbIMK CTsXKamu. O6o-
JIouKa Kabena He Oo/mKHa ObITb MOBpeXaeHa
B MpoLiecce MOHTaxa.
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1. Tennovsonsyus

2. Mecok

3. HarpeBatenbHbliii mat Ulla

4, laTtumk

5. TpoTyapHas nnuTKa, achanst unm 6eToH

(M1306paxeHne NpUBEAEHO TONbKO AJ1A 06LLero
PYKOBOACTBA)

1.Tennowvsonayus

2. HarpeBaTtenbHblii kabenb
3. ApmaTypHas ceTka

4. beToH

5. JaTtunk

(M1306paxeHne NpuBeAEHO TONbKO [J1A 06LLero
PYyKOBOACTBA)




Cucrema aHTOONEeAeHeHNA NAapPKOBKU 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.

MaKkcmanbHO pgonycTiMas MOroHHas MOLL-
HOCTb Kabens Tash npu yknagke B 6eToH co-
ctaBnseT 30BT/m. Takum 06pa3om, pacyeTHbIN
war yknaaku kabena cocrasut 30B1/m/300B1/
M?’= 0.10m. O6Waa AnMHa HarpeBaTenbHOro
Kabena MoXeT 6bITb B 3TOM CJlyyae MUHUMYM
155m2/0.1m = 1 550Mm.

Mpu TpexdasHOM MOAKIOUYEHUN, MOLLHOCTb
Ha ofHy da3y 6yneT coctaBnATb 15.5kBT, nos-
TOMY MOLLHOCTb U [JIHa OAHOrO OTpe3Ka Ka-
6ensa — 5.16kBT 1 172m.

Kabenb nopbupaetca no tabnuue nopbopa
kabena Tash. YnpaBneHue cuctemoit ocyulect-
BNnseT meteocTaHuma ECO900.

[laTurk ocagkoB (CHera v ibAa) yCTaHaBAMBAETCA BHE 30Hbl
060orpeBa, a AaTYMK TEMMePaTypbl 1 BAAKHOCTY — BHYTPW
30Hbl 060rpesa.

(M1306paxeHne NpuBeAEHO TONbKO 1A 06LLero
pyKoBOACTBA)

Cuncrema aHTNOONeaeHeHMA KpbUibLa Ha Kabene Tash

Mpumep

10 ctyneHen, anviHa ctyneHun 0.9m, lWWMpUHa
ctynenn — 0.5m

Ob6orpeBaemas nowagb:

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

Bbl6paHHas MOLHOCTb Ha KBafpaTHbIN MeTp
- 300BT/Mm?% PacueTHas MOLHOCTD: 4.5M? X
300B1/m? =1 350BT.

MakcrmanbHO AonycTumas MOroHHas MoLLY-
HOCTb ANnA Kabena Tash npu yctaHoBKe B 6€TOH
coctasnsaet 30BT/m. PacueTHbil war yknagku
kabena = (30B1/m)/(300B1/m?), T.€., 0.10M.

Ha Kaxkgyto cTyneHbKy yknagblBatca 5 HuTemn
Kabensa, cnepoBaTeflbHO, HAa OfHY CTyneHb
TpebyeTca 4.5m kabens (5 x 0.9m).

O6wana anHa Kabens cocTaBnaeT:
-ctynenn 10 x 4.5m =45m
- BblcoTa cTyneHn 9 x 0.15m = 1.35m
-BO3BpaLLeHMe K TOUKe NoAKIoYeH A
9x05+9x015=5.8m

WNtoro: 52 metpa.

PacueTHoe conpoTtuBneHus Kabena cocTaB-
naet 0.75 Q/m. Mo Tabnuue nopgbopa Kabens
onpegenaem Haubonee 6nU3KUA Kabenb —
Tash 0.82 Q/m. MolyHocTb Kabena — 12408,
MOrOHHAsA MOLUHOCTb — 24BT/M, MOWHOCTb Ha
KBafpaTHbI MeTp — 275B1/m2.

Cuctema ynpaBnseTcA TepMOperynaTopomM
ECO910.

Kabenu noctosaHHOro conpoTusneHnA Tash Bcerga
BO3BpaALLalOTCA K TOYKe NOAKNYEHNA.

(M306paxeHue NnprBeeHO TOMbKO ANlA 06Liero
PYKOBO/ACTBA)

@ Kabenb
ycTaHaBnMBaeTcs B
5 CM OT BHYTPEHHero
Kpas CTyNeHu C Liarom 50
yKknaaku 10 cm.
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3alWunTa OT NPOMeP3aHUA FPYHTa
nop XonoannbHbIMN KaMepamMmi

XOnogHbIn BO3J4yX M3 MOPO3WMbHBIX U XO-
NOAWNbHBIX Kamep, Tae MoAAepKuBaeTca
Temnepatypa Huke —20°C, oxnaxgaet fgaxe
XOPOLLO TEMNON30NNPOBAHHBIN YHLAMEHT.
MocTeneHHO NpPOMep3aeT He TOSbKO NoJI Mo-
PO3WSIbHOM Kamepsbl, HO 1 GyHOAMEHT 1 no-
UBa/rPYHT MOA HUM, UTO MOXET MPUBECTU K
MOBPEXAEHUIO BCEI KOHCTPYKLMY nona. [ns
3aLNTbl FPYHTA MOA MOPO3WSIbHBIMY Kamepa-
MV UCMONb3YeTCs HarpesaTesibHbIl Kabenb,
yCTaHaBNMBaeMbli B GETOH WAW MecoK Mnof
C/I0eM Tenon3onALum.

O6bluHO AN KOMMeHcauun TensonoTepb
¢dyHpameHTa TpebyeTca MolHOCTL OT 15 Ao
35B1/M? (B 3aBMCUMOCTM OT TemmnepaTypHo-
roO PeX1Ma BHYTPU MOPO3WbHON 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. mppousonauma

6. Tennownzonayua

7. Tepmoperynatop

(V306paxkeHne NPpUBEAEHO TONbKO AN1A
obLero pykoBoaCTBa)

34

TennonoTepw, HanpasfieHHblE BHU3, onpepe-
NATCA TEMMOMNPOBOLHOCTBIO  KOHCTPYKLMN
nona (U), Tpebytolyeinica TemnepaTypon rpyH-
Ta (06b14HO +4-50C) 1 TeMnepaTypPHbIM Pexu-
MOM, B KOTOPOM QYHKLMOHMPYET XONoAWb-
HaA Kamepa.

Mpumep

BHyTpeHHAA TemnepaTypa
xonopunbHom Kamepbl —25 °C
Temnepatypa rpyHTa +4 °C
KoaddurumeHT TennonpoBogHOCTH
KOHCTpyKumu nona (U) — 0.1 Bt/m? °C

TennonoTepu KOHCTPYKL MM Mosa
TennonoTepwu Ha KBagpaTtHbIn MeTp O/S
®/S =dt*U

dT= arnanasoH Temnepatyp
nometeHunsa u rpyHTa (°C)

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

Kabenn MoHTUpyloTcA B 6GeTOH Tpaguuu-
OHHbIM crnocobom. O6blMHO pna oborpesa
byHAAMEHTOB yCTaHaB/IMBAETCA OCHOBHaA 1
pe3epBHasa cucTeMbl (Ay6nupyeTca U Konu-
YyecTBO Kabens, U KONMYecTBO TePMOCTATOB).
PacctosaHvne mexay Tennousonauvein n Ka-
6enemM OO/MKHO ObiTb HEe MeHee 5cM, YTobbI
noAfepKnBaTh rPyHT B HE3aMepP3aloLeM Co-
cTosiHUW. HarpeBaTenbHbIli Kabesib He AOMKeH
NPOXOAMTb Yepes NOABWKHbIE LWBbI, MO3ITOMY
Kabesib yCTaHABNMBAETCA CEKLMAMMU.

[lBepv 1 ABepHble NPOeMbl TakKe MOryT ObITb
3aWuMweHbl OT 3aMep3aHnA C MOMOLLbIO Ha-
rpeBaTenbHbIX Kabenel. Takana 3awmTa rapaH-
TUPYeT repMeTUYHOCTb Kamep 1 OTCYTCTBME
NOBPEXAEHNA KOHCTPYKLNIA CTEH.




[logoepaHne TemnepaTypbl
XXNOKOCTW B pe3epByape

MoHTaXKHas neHTa

HarpeBatenbHbliii kabenb Tash

ANOMUHNEBBIV CKOTY

4. MydTa B MecTe coejHeHNA HarpeBaTebHOro
1 nuTatolero Kabenen

5. [atumk

6. Tennowusonauua

wN =

(MN306paxeHrie npuBefeHo TONbKO
AnA obLLero pykoBoACTBa)

HarpeBatenbHble kabenu MOryT MCMONb30-
BaTbCA [ANs MNOALepKaHUs onpeneneHHon
TemnepaTypbl XUAKOCTW BHYTPY pe3epBya-
pOB, Hanpumep, BO M3bexaHre MOoBbILEHNSA
BA3KOCTU 3TOWN XUOKOCTV N AN NpefoTBpa-
LEHMA 3aMep3aHus.

Mpy nogbope HarpeBaTenbHOro Kabensa He-
06X0AVMO yYMTbIBaTb BCE BO3MOXKHbIE TEMJIO0-
Bble MOTEpPV pe3epByapa ¥ ero OCHOBaHUA.
Tennonotepn pesepByapa 3aBUCAT OT €ro
bopmbl, pazmepa, Tvna ycTaHOBKM (Mpuneraet
K 3eMJ1e SN HET), TONUHBI TEMTOU30ALMOH-
HOro MaTtepuana, NoALepKMBAeMON BHYTPU
pe3sepByapa TemnepaTtypbl 1 TemnepaTypbl
OKpY»KatoLLeit cpefbl.

Tpy6bl, NOABOAALLME XULKOCTb K pe3epByapy,
TaKXe AOSKHbI ObITb 3alUMLLEHbl OT 3amep3a-
HVS 11 TEMIOM30MIMPOBaHbI. BaxHO, uTo Harpe-
BaTeslbHble Kabenu cnocobHbl MOALEPKMBaATb
HeoOXOAMMbI YPOBEHb TEMMepaTypbl, a He
pasorpeBaTtb XWAKOCTb, MO3TOMY Temnepa-
Typa BXOAALEN KMAKOCTV AOMKHA ObITb He 6
HUXe Tpebylowenca. Kabenb MoxeT ObiTb
yCTaHOBJIEH Ha 2/3 NOBEPXHOCTY pe3epByapa,
TENIOM30NAUMA AOMKHA ObiTb YCTaHOBNEHA
Ha BCell MOBEPXHOCTM pe3epByapa.

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

CopepKalmecs B pesepByape }UAKOCTU MO-
ryT MPOHMKATb Yepes CTEHKM Ha NMOBEPXHOCTb
pesepByapa. PekomeHayeTcs yaoCTOBepUTb-
CSl, YTO XKMAKOCTb He NMOoBpPeauT 060M0uKy Ka-
6ensa nnn nogobpatb Kabenb C COOTBETCTBYIO-
WUMK XapakTepucTkamu. OTaeNbHble BUAbI
XKNAKOCTe MoryT TpeboBaTb YCTAaHOBKM Crie-
LManun3npoBaHHbIX Kabenen.
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Cuctembl aHTMObONegeHeHusa Ensto

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

HarpeBaTenbHble MaTbl, U3roTOBEHHbIe 13 Kabena Tash, AnA 3awWwuTbl OT 06neaeHeHNA HapyXHbIX TepPPUTOPUIA (TPo-
TyapoB, NoAbe3HbIX MyTei, NaHAycoB). MOXXHO ycTaHaBnMBaTh B Necok 1 6etoH. Mat Ulla ynobeH B MOHTaxe, MOXXHO
npuaaTb HYXHylo GopMy, pa3pe3aB ero OCHOBY, NMPY 3TOM LUAr YKIaAKy BCerga oCcTaérca HeM3MeHHbIM. YaenbHasn
MoLHocTb 300 BT/m2. HommHanbHoe HanpsaxeHue 230 B. CtangapTHasa wupuHa - 0,95 M, anvHbl ot 2 go 12 m. MNuTato-
wme kabenn MCMK: nepBbili 5 M, BTOPOI = ANMHa MaTa + 5 M.

EAN-KOJ OMNUCAHUE
ULLA300.2 64 100 81 688 020 | HarpeBaTenbHblii MaT ans cuctem aHTnobnegeHenus Ulla, 0,95 x 2 m, 600 BT 1/6
ULLA300.3 64 100 81 688 037 | HarpeBatenbHbIii MaT ans cuctem aHTrobnegeHenus Ulla, 0,95 x 3 m, 900 BT 1/6
ULLA300.4 64 100 81 688 044 | HarpeBaTenbHblii MaT Ans cuctem aHTnobnegeHenua Ulla, 0,95 x 4 m, 1200 Bt 1/6
ULLA300.5 64100 81688051 | HarpeBaTenbHblii MaT ana cuctem aHtnobneneHenua Ulla, 0,95 x 5 m, 1400 BT 1/6
ULLA300.6 64100 81 688 068 | HarpeBaTenbHblii MaT ans cuctem aHTnobnegeHexus Ulla, 0,95 x 6 m, 1800 BT 1/6
ULLA300.7 64 100 81 688 075 | HarpeBatenbHblii MaT ans cuctem aHTnobnegeHenus Ulla, 0,95 x 7 m, 1900 BT 1/6
ULLA300.8 64 100 81 688 082 | HarpeBaTenbHblin MaT gna cuctem aHtnobneneHenns Ulla, 0,95 x 8 m, 2500 BT 1/6
ULLA300.9 64 100 81688 099 | HarpeBaTenbHblii MaT ana cuctem aHTnobnefneHenua 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 64100 81688 112 | HarpeBatenbHblii MaT anisi cuctem aHTrobneaeHenus Ulla, 0,95 x 11 m, 3100 BT 1/6
ULLA300.12 64100 81688 129 | HarpeBatenbHblii MaT anis cuctem aHTrobnepeHexus Ulla, 0,95 x 12 m, 3600 BT 1/6

Tash - ogHOXNbHbIN HarpeBaTesnbHbIN Kabenb NOCTOAHHOrO CONPOTUBJIEHNA

Tash - kabenb NOCTOSAHHOIO CONPOTMBIEHNA ANIA CUCTEM aHTMOOeJeHEH S HAPYKHbIX TeppUTOpUiA, TPY6 1 pesep-
ByapoB. BHelwHAA ob6onouka yctonumnsa Kk UV-n3nyyenuto. nameTp Kabens 5,7 - 6,5 mm. MakcmManbHasa Harpyska:
30 B1/m (B 6eToHe), 25 B1/m (B necke), 10-20 B1/m (Ha noBepxHOCTM Tpy6bl). Pabouas TemnepaTypa: BO BK/IIOUEHHOM
coctoaHum - 80°C, B BbIKNIOYEHHOM, MrHOBeHHasA - 160°C. MakcumanbHO nofgaBaemoe HanpsxeHue - 500 B. MuHu-
MaJibHasA TemnepaTtypa MoHTaxa - 10°C. MUHManbHbIN paanyc n3ruba - 5 BHeLIHWX AaMeTPoB Kabens. Makcumanb-
HbI TOK Harpy3ku 16 A. HomuHanbHoe HanpseHure 230 B/400 B.

EAN-KOJ OMUCAHUE
TASHO0.05 64 100 04 301 555 | Ka6enb noctoAaHHOro conpotrsneHus Tash 0.05 Om/m 1/2000
TASHO.1 64 100 04 301 500 | Kabenb noctosaHHOro conpotrneHus Tash, 0.1 Om/m 1/2000
TASH0.17 64 100 04 301 562 | Kabenb noctoAaHHOro conpoTuenenus Tash, 0.17 Om/m 1/2000
TASHO0.21 64 100 04301517 | Kabenb nocTosHHOro conpotusnexus Tash, 0.21 Om/m 1/2000
TASHO0.32 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 noctoAHHOro conpoTusnenus Tash, 0.65 Om/m 1/2000
TASHO0.82 64 100 04 301 586 | Kabenb noctosaHHOro conpotusneHus Tash, 0.82 Om/m 1/2000
TASH1 64100 04 301 661 | Kabenb noctosaHHoro conpotusnieHus Tash, 1.0 Om/m 1/2000
TASH1.5 64 100 04 301 609 | Kabenb mocTosHHOro conpotueneHus Tash, 1.5 Om/m 1/2000
TASH3 64100 04301616 | Kabenb noctosaHHOro conpoTuneHus Tash, 3 Om/m 1/2000
TASH6 64 100 04 301 630 | Kabenb noctoAHHOro conpotusneHus Tash 6 Om/m 1/2000
TASH10 64 100 04 301 647 | Kabenb noctoaHHOro conpotueieHna Tash, 10 Om/m 1/2000

CoeavHuUTenbHble KoMmnneKkTbl gna Tash

EFPLP4 - KOMNNeKT Afid COefUHEHUA BYX>KUIbHOTO HarpeBaTesibHOro Kabensa ¢ NUTalWwmm 1y Apyrum Harpesa-
TeNbHbIM Kabenem. Micnonb3yeTca TakKe AN COeiHeHWA OfHOXMIIbHOMO HarpeBaTeNlbHOro Kabena ¢ nuTaloLmm
B COOTBETCTBUM C TEXHONOTNEN NOAKIIIOYEHNA.

EAN-KOJ OMUCAHUE

EFPLP4 64 186 77 630 767 | CoeAVHUTENbHDBIV KOMMAEKT ANA OAHOXMNIIbHbIX HarpeBaTesbHbIX Kabenen Tash 1/50

37



Cuctembl aHTMObNegeHeHusa Ensto

Plug'n Heat - komnnekr gna o6orpesa Tpy6

KomnneKkT HarpeBaTenbHOro camoperynmpytoiieroca kabens, CoOeanHeHHOro C NUTatoLWMM Kabenem v WwrencenbHo
BUNKOW. MpefHa3HayeH AnA 3almnTbl OT 3amMep3aHna Tpy6, CYETUMKOB BOAbI U APYriX 06beKToB. He TpebyeT 0b6s3a-
TeNIbHOrO NOAKIIYEHMsA K TepmoperynaTtopy. MoxHO ycTaHaBnMBaTb BHyTpU TpyObl C NTbeBoM Bogon. HoMuHanb-
Hoe HanpsXeHue 230 B. YgenbHaa mowHocTb 9 BT/m. innHa nuTatowero kabens 2,5m. IP68.

EAN-KOQ OMUCAHUE
EFPPH2 64100 81 684 220 | Plug'n Heat, komnnekT gna oborpesa Tpy6, 2 M, 18 BT 1/24
EFPPH3 64186 77 638 671 | Plug'n Heat, komnnekr gna oborpesa Tpy6, 3 M, 27 BT 1/24
EFPPH4 64 100 81 684 244 | Plug'n Heat, komnnekT gns oborpesa Tpy6, 4 m, 36 BT 1/24
EFPPH5 64186 77 638 688 | Plug'n Heat, komnnekT gna oborpesa Tpy6, 5 M, 45 BT 1/24
EFPPH6 64100 81 684 268 | Plug'n Heat, komnnekT gns oborpesa Tpy6, 6 M, 54 BT 1/24
EFPPH8 64186 77 638 695 | Plug'n Heat, komnnekT gns oborpesa Tpy6, 8 M, 54 BT 1/24
EFPPH10 64 100 81 684 305 | Plug'n Heat, komnnekT ans oborpesa Tpy6, 10 M, 90 BT 1/24
EFPPH12 64186 77 638701 | Plug'n Heat, komnnekT gna oborpesa Tpy6, 12 M, 108 BT 1/24
EFPPH15 64 100 81 684 350 | Plug'n Heat, komnnekT gna oborpesa Tpy6, 15 M, 135 BT 1/24
EFPPH20 64 100 81 684 404 | Plug'n Heat, komnnekT gna oborpesa Tpy6, 20 m, 180 BT 1/24

Optiheat 9 - camoperynupyowniica HarpeBaTesibHbI Kabenb

Camoperynupytowminca Kabenb NnpeaHasHayeH 414 3aWuTbl OT 3amMep3aHna Tpy6, B TOM Uncie C NTbeBOW BOAON,
MOeT MCMOoMb30BaTbCA Kak BHYTPU TPyObl, Tak 1 cHapyxu. Obonouka 13 ¢propcogepallero nonvmepa. Pasmepbi
kabena: 7,3 x 5,3 Mm. MUHMManbHbIn paguyc nsrnba 35 mm.

EAN-KOA OMUCAHUE

EFPO9 6410004313091 | Optiheat 9, mowHoCcTb 9 BT/M npwu +10°C, 3eneHblit 1/1000

Optiheat 15/30 - camoperynupyowminica HarpeBaTenbHbIl Kabenb

Camoperynupytowminca kabenb Ana 3almTbl OT 0b6nefeHeHVsA CUCTEM CTOKa AOXKAEBON BOAbI, KPbill 11 TPyOONpPOBOAOB.
MoeT ObITb MCMONb30BaH AJ18 06YCTPOMCTBA TEMIbIX MOOB M CUCTEM aHTUOONeAeHEH VA HeOONbLUMX NoLWaAen. YCTON-
umB K YO-13nyyeHuto. B kabenax umeeTca JONOMHUTENbHAA 3allMTHaA 060ST0UKa, MOBbILLIAIOLLAA BOAOHEMNPOHMLIAEMOCTb
1 MexaHnYecKyto npouHocTb (Bonded jacket). Paamepbl kabens: 10,5 x 6,0 MM. MUHManbHbIN paguyc n3ruba 25 mm.

EAN-KOJ OMUCAHUE

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

Optiheat 10 n 25 - camoperynupyouimecs HarpeBaTenbHble Kabenu

Camoperynupytolmincs Kabenb npefHasHaueH AnA 3alyTbl OT 3aMep3aHyis BOAOMPOBOLHbIX I BOAOCTOUHBIX TPY6.
Optiheat 10 npegHa3sHaueH ana nnactukoBbix TPy6, a Optiheat 25 - gna metannuueckux. NMonnonedrnHosasa obonou-
Ka. B kabensx vmeeTcs [ONONHMTENbHAA 3alMTHasA 06010uKa, MOBbILAKOLLAA BOAOHEMNPOHNLAEMOCTb 1 MeXaHnYe-
cKyto npoyHocTb (Bonded jacket). Paamepsbl kabena: 11,5 x 5,5 MM. MUHMManbHbIN pagnyc n3rnba 25 mm.

EAN-KOL OMUCAHUE
EFPO10 6410004313 107 | Optiheat 10, mowHocTb 10 BT/mM npu +10°C, cuHmin 1/1000
EFPO25 64 100 04 313 251 | Optiheat 25, mowHocTb 25 BT/M npu +10°C, KpacHbIn 1/1000

CoeavHuTenbHble KoMmnneKkTbl ana Optiheat

EFPLP1 - KOMMNNEKT, B KOTOPbIN BXOAAT COEAUHUTENbHBIE U TEPMOYCafiouHble MypTbl ANA COEAVHEHVIA HarpeBaTeslbHOro
kabens ¢ nuTatowmm kabenem (MMJ unn MCMK) n HakoHeuHwrK. EFPLP2 - KomnneKT ans BBoa HarpeBaTeslbHOro Kabess B
MOHTa>KHYI0 KOPOOKY. KOMMNEKT COAePMIT: CasibHUK, YMINIOTHUTESb, HAKOHEYHVIK, TepMOyCafouHble MydTbl. EFPLP3 - kom-
M/IEKT, C MOMOLLbIO KOTOPOTO BbIMOHAETCA BOAOHEMPOHMLIAEMOE COefiHEHE HarpeBaTeibHOro Kabens ¢ Apyrum Kabe-
nem. EFPLV1 - komnnekT anda BBoga kabenen Optiheat 9 n Plug'n Heat BHyTpb BogonpoBoaHo Tpy6bl AuameTtpom 1/2° 3/4"
1 1" EFPLV1.R - komnnekT gnis BBofa kabeneii Optiheat 9 n Plug'n Heat BHyTpb BogonpoBoaHo Tpy6bl AnameTpom 1/2”

EAN-KOQ OMUCAHUE
EFPLP1 64186 77 630 002 | CoeiuHNTENbHbIE BTYNKW, TEPMOYCa[IOUHbIE TPYOKM, HAKOHEUHNK 1/20
EFPLP2 64186 77 630019 | KomMnnekT /1A BBOfA HAarpeBaTelbHOro Kabens B MOHTaXHYI0 KOPOOKY 1/20
EFPLP3 64186 77 630 026 | KomnnekT 1A coeArHeHNA HarpeBaTenbHoro kabena Optiheat c Apyrum kabenem | 1/20
EFPLV1 64186 77 630 033 | KomnnekT ana BBofa Kabensa Optiheat9 B Tpy6b @ 2", 34" 1" 1/12
EFPLV1.R 6418677 638961 | Komnnekt ana BBofa kabensa Optiheat9 B Tpy6y @ /2 " 1712
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KpenéxHble npuHapnexHocTu gna Kabenei Tash n Optiheat

LT20 - TennocToikan nunkaa neHTa ans KpenneHus kabena K Tpy6e. ALU50 - antoMUHVEBBIV CKOTY ANA KpenaeHus
Kabensa Ha noBepxHoCTU TPy6bl. SV10 - cTanbHanA ceTka Ansa KpenneHusa 1 3bPeKTMBHOro pacnpeneneHns Tenna no
nosepxHocTn Tpy6bl. XBC1230 - MeTannnyeckas MOHTa)KHas NeHTa ANnA KpenneHus HarpesaTtesibHoro kabensa. PPN6
n PPN8 - nnactmaccoBas KpenéxHas nnaHka ¢ OAMWHAKOBbIM MOHTa)KHbIM MHTEpBasioM AN KpenseHua Kabens
Tash. VP300 - antoMVHUEBbIN OrpaHNUYUTENb HaTAXKeHUA Kabena B BOAOCTOYHOW Tpybe. KpenexHbii anemeHT PPN10
NCMoNb3yeTca AfiA MOHTaXKa Kabensa Ha Tpoce Unu Lenv B BOLOCTOYHOW Tpybe, KpenexkHblii snemeHT PPN12 ncnonb-
3yeTcA AnsA MOHTa)ka kabena B BOAOCTOUHOM »Kefobe.

EAN-KOJ OMNUCAHUE

LT20 64186 77 631764 | TennocToKan NUMNKan IeHTa ANA KpenneHusa kabens, 12 Mm x 20 m 1/16
ALU50 64186 77 631702 | CKOTY ANA KpernyieHUsa 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 | OuMHKOBaHHAA MOHTaXXHaA NleHTa, 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
PPN10 64 186 77 637 766 | KpenneHve ana kabena B BOAOCTOKe (25T.) 1/12/420
PPN12 6418677 637 773 | Kpennenve ans kabens B xenobe (25wwr.) 1/4/252
VP300 6418677 632082 | OrpaHnumnTenb HaTAKEHUA Kabena [nA BOLOCTOUHbIX TPY6 1/20

ECO500 - Tepmoperynarop ans cuctem aHTnobnegeHeHus

[nAa ynpaeneHna cuctemMamm 3alyTbl OT 3amMep3aHnA Tpy6onpoBoaoBs. laTumk ycTaHaBMBaAETCA Ha NMOBEPXHOCTU
Tpy6bl B NpefnonaraeMom Hanbonee XonogHOM MecTe. HoMMHanbHbI TOK 16A, pe3ncTriBHaA Harpy3ka. Makc. Ha-
rpy3ka 3600 BT. lnanasoH perynnposku +2°C...+35°C. latuuk 4m (47k0m/25°C), BO3MOXKHOCTb NPOANEeHna [o 25 m
MMJ 2 x 1,5 Mm% IP55.

EAN-KOJ OMUCAHUE

‘ ECO500 ‘ 64 186 77 635 830 ‘ Tepmoperynatop, 3600 BT, Ana 3awutbl oT 3amep3anua Tpybonposogos  1/1 1 ‘

ECO910 - Tepmoperynsatop Ass CUCTeM aHTUOGNeaeHeHUA

TepmoperynsaTop ans ynpasieHus CUCTEMaMU aHTUOONEAEHEHNA HAPYXXHbIX TEPPUTOPUIA, MOAbE3AHbIX MyTel,
KpbILL 1 BOAOCTOYHbIX CUCTeM. [Nl cucTeM aHTMObGneAeHeHNA HAapYKHbIX TePPUTOPUIA UCMONb3YIOTCsA 0ba AaTumKa -
TemnepaTypbl BO3AyXa U rpyHTa. 1A cuctem aHTMObNeleHEH S KPbILL 1 BOAOCTOKOB - TOJIbKO AaTuuK TemMnepaTypbl
Bo3ayxa. Oba faTurka BXOAAT B KOMMEKT nocTaBku. MoHTax Ha DIN-peiiky. [luanasoH perynuposku: -30 ... +15°C,
1P20. HomnHanbHoe HanpsxxeHue 230 B. Jatuumk: 4m, 47k0Om npu +25°C, BO3MOXHOCTb NpoasieHna 4o 25m.

EAN-KOJ OMUCAHUE

‘ ECO910 ‘ 64186 77 636 141 ‘ TepmoperynaTop Ans cuctem aHTMobnefeHeHs, 16A, iBa AaTuMKa 1/540

ECO900 - meTeoCTaHUMA ANA CUCTEM aHTNOONefeHeHnA

YCTpOWCTBO ANA ynpaBneHnsa cuctemamy aHTrobneaeHeHA HapyXHbIX TEPPUTOPUIA, KPbIL 1 BOAOCTOYHbIX CUCTEM.
Mo>eT Mcnonb3oBaTbCA C KOMMIEKTOM JAaTUMKOB 1A HAPYKHbIX TEPPUTOPUI U C KOMIMIEKTOM JaTUNKOB KPOBAN.
Owncnnen LCD ¢ nHpgmkaumen Temnepatypbl U BRaXHOCTU. B ycTpoiicTBe npeaycMoTpeHo cooblyeHne o Hencnpas-
HOCTW [aTUMKOB M 3aMblKaHMWN KOHTaKTa aBapUNHOIo pesnie C HyfeBbiM NoTeHuranomM. OyHKUMA JONOMHUTENbHOTO
nporpesa 1 cYeTYNK HapaboTKM YyacoB. Bo3MOXKHOCTb pyyHoro ynpasneHusa. MoHTax Ha DIN-peiiky. HomuHanbHoe
HanpsxeHne 230B.

EAN-KOA OMUCAHUE

MeTeocTaHumA 4N1A ynpaBneHua cuctemMam aHTmobnefeHeHys

ECO900 64186 77 630 866 HAPYPKHBIX TEPPATOPHIA W BOAOCTOKOB 1/180
ECOA901 64186 77 630 873 | OborpeBaeMblil JaTU/K OCaAAKOB ANA HaPYKHbIX TeppUTOPUi 1/128
ECOA902 64186 77 630 880 | [laTumk 0CaKOB 1 TeMnepaTypbl AnA HapyHbIX TePPUTOPUI 1/128
ECOA903 64186 77 630 897 | OborpeBaemblii AaTUMK OCAZKOB, 1 BOGOCTOUYHOIO Xenoba 1/180
ECOA904 64186 77 630903 | [laTunk TemnepaTypbl BO3Ayxa 1/180
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AndaBnTHbIN yKa3aTenb

TunoBble Koabl

Tnn CTPAHMLIA mn CTPAHULIA mn CTPAHULIA
ALU50 39 EFPPH15 38 TASHO0.65 37
ECO500 39 EFPPH2 38 TASH0.82 37
ECO900 39 EFPPH20 38 TASH1 37
ECO910 39 EFPPH3 38 TASH1.5 37
ECOA901 39 EFPPH4 38 TASH3 37
ECOA902 39 EFPPH5 38 TASH 6 37
ECOA903 39 EFPPH6 38 TASH10 37
ECOA904 39 EFPPH8 38 ULLA300.10 37
EFPLP1 38 LT20 39 ULLA300.11 37
EFPLP2 38 PPN6 39 ULLA300.12 37
EFPLP3 38 PPN8 39 ULLA300.2 37
EFPLP4 37 PPN10 39 ULLA300.3 37
EFPLV1 38 PPN12 39 ULLA300.4 37
EFPLV1.R 38 SV10 39 ULLA300.5 37
EFPO10 38 TASH0.05 37 ULLA300.6 37
EFPO15 38 TASHO.1 37 ULLA300.7 37
EFPO25 38 TASH0.17 37 ULLA300.8 37
EFPO9 38 TASHO0.21 37 ULLA300.9 37
EFPPH10 38 TASHO0.32 37 VP300 39
EFPPH12 38 TASH0.45 37 XBC1230 39

EAN-koabl

™n CTPAHULIA ™n CTPAHULIA ™mn CTPAHULIA
64 10004 301 326 37 6418677 637773 39 64186 77 630 026 38
64 100 04 301 500 37 64 100 81 684 220 38 64 186 77 630 033 38
6410004 301 517 37 64 100 81 684 244 38 6418677 638 961 38
64 100 04 301 555 37 64 100 81 684 268 38 64186 77 630 767 37
64 100 04 301 562 37 64 100 81 684 305 38 64 186 77 630 866 39
64 100 04 301 579 37 64 100 81 684 350 38 64 186 77 630 873 39
64 100 04 301 586 37 64 100 81 684 404 38 64 186 77 630 880 39
64 100 04 301 593 37 64 100 81 688 020 37 64 186 77 630 897 39
64 100 04 301 609 37 64 100 81688 037 37 64 186 77 630 903 39
6410004 301616 37 64 100 81 688 044 37 64186 77 631 702 38
64 10004 301 630 37 6410081688 051 37 6418677 631764 39
64 100 04 301 647 37 64 100 81 688 068 37 6418677 631771 39
6410004 301 661 37 64100 81 688 075 37 6418677 631795 39
6410004 313 091 38 64 100 81 688 082 37 64 186 77 632 082 39
6410004313107 38 64 100 81 688 099 37 64186 77 635 830 39
6410004 313 251 38 64 100 81 688 105 37 64186 77 636 141 39
6410004 313 305 38 6410081688 112 37 6418677 638 671 38
64100 13 290 024 39 64 100 81 688 129 37 64 186 77 638 688 38
6410013290611 39 64186 77 630 002 38 64186 77 638 695 38
64186 77 637 766 39 64186 77 630019 38 64186 77 638 701 38
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