


















































18 KABEJIbHbIE CUCTEMbI OBOIr'PEBA B KOHCTPYKLUWU MNMOJIA

1.5 Bbi6op o60pynoBaHua

Tabnuua ans Bbibopa HarpeBaTenbHOro kabens, TOHKOro HarpeBaTeNbHOro Mata W TeEpMoperynaTopa.

O6nactb Pac4éTHas MOLHOCTbL Bbi6op kabens Boibop Tepmoperynsatop
NpUMEHeHus Ha 1m? (BT) Deviflex™ nnu mata AaTyuka Devireg™
Min-Max Devimat™ Temneparypbl
ng—lg—g\ A - nona D130-A
SLOE B — BO31yXa, D132-C
Bg:g;g = 8 BCTPOEHHbIN B D 530-D
DSVF-156 E TEPMOPErynaTop D531 -E
gl C — Bo3fyxa D532-F
DTIF-150 - F #
DTIR-150 — F BbIHOCHOU D 330-G
DTCE-30-G D- BO3yxa D316 -H
DTCE - H BbIHOCHOIA D610-J
DTIV-9 — J MOBbILLEHHON D Touch - K
DPH-10-K 3aLLNLLEHHOCTH D535-L
Devi-Pipeheat-DPH-10- K| 1P44 D 850 - M
Devi-lceguard-18 — L E - rpynTa DS-8 =N
Devi-Pipeguard-25, F — kpoBnut
lMpuxoxas 100-120 130-180 A B ,CDEF A A D,G,L
Kopugop 100-120 130-180 A B,CD,EF A A D,G,L
BaHHas KomHata 120-150 130-180 A B, EF A A D,G K, L
locTuHas 100-150 130-180 A B,EF B,C E,G K, L
KyxHs 100-150 130-180 A B EF A A D, G K, L
Ctonosas 100-150 130-180 A B,E F A A D, G K, L
CnanbHs 100-150 130-180 A B, EF B, C E,G K, L
[eTckas 100-150 130-180 A B, F B,C E,G K, L
KomHara »xwunas 100-150 130-180 A B, F B,C E,G K, L
MogBan 100-150 130-180 A B,CD,EF A A D, G K, L
[lepeBsHHbI non Ha narax 80 80 AD A+B C,F KL
[lepeBsHHbIA NON Ha 100 100 AD A+B K, L
nucrtax Devicell™ Dry
ToHkwiA non 110-150 130-180 ADEF A A D, G K, L
Ocpue 110-150 130-180 A B,CD,EF B, C E,G K, L
KnapoBas 100-120 130-180 A B,CD,EF A B,C,D A D, EGL
MarasuH 110-150 130-180 A B,CDEF B,C,D E,G K, L
Jlopoxkun Bokpyr 6acceiiHa  150-180 A B,C,D,EF A A D,G,L
Fapax 120 200 B,D,EF A B,C,D G, J, L
LlepkoBb 120 200 A B,CDEF A, B,C,D A D, E G K,L
MacTtepckue 100 200 A B,C,D A, B,C,D G, J, L
CnOPTWBHBINA LEHTP 100 150 A B,CD,EF C,D G K, L
Tennuup! 50 100 A B,C,D A E G, J,H, M
OTKpbITble NAOLLAAKN 300-500 B,D, G A E H, M
Cuctema aHTnobnegm- CM. CTp. 24 G, H L A F H, M,N
HEHMS Ha KpOBIe
060rpes Tpy60NpPOBOIOB A B H J, KM A G,J
060rpes rpyHTa nof 20-50 A CD,H A G,J

XonoannbHbIMKU KaMepamun

DEVI




Bbi6op TepmoperynstopoB Devireg™

Tun gaTynka TemnepaTtypbli

1. Mpu ucnonb3oBaHUU CUCTEMbI «Tennbli MOn»
Heobx0aMMO MCMOb30BaTb TEPMOPEryNATOp C AaT-
4YMKOM Temnepartypbl nona.

2. Perynsatop ¢ paTyMkom Temnepatypbl Bo3gyxa
HeoOXOOMMO UCMOMb30BaTh B NMOMELLEHNsX, rae cu-
ctema DEVI — eQUHCTBEHHbIN NCTOYHUK Tenna, To
€CTb ABMAETCH CUCTEMOW MOSTHOMO OTOMIEHNS.

3. TepmoperynsaTop ¢ KOMO6MHaLMen 4aTYNKoB TEM-
nepartypbl nosia u Bo3gyxa npuMeHsitoT ana pado-
Tbl CUCTEMbI C AepPeBAHHLIM MOKPbLITMEM, KOrga He-
06X0ANMO YCTaHOBWUTb OrpaHuyeHne Temnepatypbl
nona npu obLLeM ynpaBneHu CUCTEMON MO TeMMe-
patype Bo3dyxa. [ns cucTtem MOMHOro OTOMneHUs
HeobxoaMMO MPUMEHSTL TEPMOPErynsaTopbl C Aat-
4YMKOM TeMMepaTtypbl Bo3ayxa Unnm ¢ KombuHaumein
0aT4NKOB Temnepartypbl BO3ayxa 1 rnona.

YcTaHoBKa

TepmoperynsTopel Devireg™ ycTanaBnvBaroT Ha cTe-
Hy, B CTEHY 3anoanmuo unu Ha npodmnb DIN.

TepmMoperynsTopbl HACTEHHORO MCMONHEHWS (Haknag-
Hble UK BCTpanBaeMble), Kak npasuno, ycTaHasnmea-
0T B TEX )K€ MOMELLEHNSAX, [Oe YCTaHOBMNEH Harpesa-
TenbHbIN Kabensb.

B cnydvae, korma Heo6xoaMMO BbIHECTU yrpaBsfeHue
B OTAENbHOE MOMELLEHNE (FTOCTUHNULDI, LIKOMbI, odu-
Cbl M T.M.), UCMONb3YOT TEPMOPErYNATOPbI LLIMTOBOMO
NCMOMHEHMSA C BbIHOCHBIMW AaTvyMKamu Temnepartypbl
nona wnu Bo3ayxa (Devireg™ 330, 316).

[aTtynku TemnepaTypbl Nona 1 Bo3dyxa Bcerga ycra-
HaBMMBAKOT B TOM MOMELLEHNN, TOEe YCTAHOBMEHAa Ka-
6enbHaga cuctema oTonneHns.

ToKoBasi Harpy3ka U MOLLUHOCTb

Bce tepmoperynstopel Devireg™ nmetoT orpaHndeHmne
no cune Toka. BbinyckaloT MoAenn ¢ MakcUMmanbHoW
cunomt Toka 10 A (Devireg™ 610) n 16 A (Devireg™
13X, 563X, 535, 330, 316, Touch).

Ong KoMMyTaumMm Harpysky ¢ MpPEBbILLAIOLLMM 3HaYe-
HVYEM Toka HeOOXOAMMO MCMONb30BAaTb MAarHUTHbIE My-
ckartenu.

Tepmoperynatop ¢ UHTENNEKTyanbHbIM
Taimepom — Devireg™ Touch.

Devireg™ Touch npeacTtaBnset cob60WM 3NEeKTPOHHbIN
NporpamMM1pPyEMbIi TEPMOPETYNATOP, NPeaHa3HaYEHHbI
ANSA ynpaBneHusa aNeKTpUYeCcKMMIM HarpeBaTelbHbIMN
3f1EMEHTAMM B KOHCTPRYKLUMM Nona.

TepMoperynsTop npeaHasHayeH ToMbKO 418 CTalmMoHap-
HOW YCTaHOBKM M MOXET BbITb MCMONb30BAH ANA pery-
NMPOBaHNS Kak CUCTEM MOSTHOrO OTOMIEHMS MOMELLIEHWIA,

Tak 1 cUcTeEM KOMJOOPTHOMO Harpesa nona.

Cpenn npoyero, TepMOPErynaTop UMeET cneaytoLlme

0COHEHHOCTU:

- CEHCOpPHbIN OMCMIEN C NOACBETKOW;

- yOobHOE 1 NPOCTOE MEHIO A5 MPOrpaMMMpPoBaHNS U
aKcnnyaraumm;

- MacTep HaCTPOMKM C 3aJaH1eM Tna KOMHaTb! 1 MOKPbI-
VA nona;

- BOBMOXXHA YCTaHOBKa B rPYnmoBble pamKu;

- COBMECTUMMOCTbL C HeckonbkumMmn NTC gatdmkamun gpy-
rMX NPOV3BOANTENEN,;

- HACTPOWKM TepMOperynsaTopa MoryT 6biTb 3afaHbl 40
YCTaHOBKM M MMMOPTUPOBAHbI B HEMO C UCMOMb30BAHMEM
KO, CreHEPUPOBAHHOMO B VIHTEPHETE, NN CKOMMUPO-
BaHbl C TEPMOPEryNATOpa aHanormM4Hom yCTaHOBKU.

Devireg™ Touch coBmecTUM ¢ TUNamm pamMmok:

Merten Atelier-M, Merten 1-M, Merten M-Smart Merten,
M-Plan, Berker Q1, Berker Modul 2, Berker S1, Elso
Fashion, Gira E2, Gira Standard 55, Gira Esprit, ABB
Jussi, ELKO RS16, ELJO Trend, Legrand Valena,
Legrand Galea Life, Schneider Exxact, Schneider Primo,
Hager Kallysto, Hager Kallysto Art 1, Hager Kallysto Stil 2,
Jung A plus 1, Jung A500 1, Jung LS990 2, Busch Jaeger
Reflex S1 Linear, Busch Jaeger Reflex S1.

Devireg™ Touch coBmecTUM ¢ TUNamm AaT4NKOB:

Aube - 10 kOwm, Eberle - 33 kOm, Ensto - 47 kOwm,
FENIX - 10 kOwm,Teplolux - 6,8 kOm, OJ - 12 kKOwm,
Raychem - 10 kOm, Warmup - 12 kOwm.







2.2 YcTaHOBKM Ha OTKPbITbIX NnoLwjagKax

ABTOCTOSIHKM, [OOPOrK, TPOTyapbl, HapyXHble CTyne-
HW, NOrpy304HblEe pPaMmnbl 1 MOCTbl — Hambonee pac-
NPOCTPaHEHHbIE MecTa yCTaHOBOK CUCTEM CTamMBaHUA
cHera v nbpa DEVI.

PacyeTHas MOLLHOCTb

Mpu pacyete Tpebyemol MOLLHOCTU CUCTEM CTauBa-
HUSI CHera v NbJa Ha KBadpaTHbIN MEeTp credyeT y4u-
ThbiBaTb CneaytoLlee:

1. Teorpadunyeckoe MecTononoxeHue oobekTa 1 crne-
LMAOMKY YCTAHOBKM CUCTEMI.

2. TpeboBaHuA, NPeObaABASEMbIE K CUCTEME 3aKa34K-
KOM.

O6bl4HO ycTaHaBnMBaemMas MOLLHOCTb ans Poccuu:
300 - 350 B1/™?.

PacyeTHaa MOLIHOCTb ANA TakMX MecT, Kak MOCTbl U
Norpy304Hble MNaTopMbl, OOMKHa ObiTb yBENMYeHa
Ha 50%.

[nst CHYXKEeHNA TEMNONOTEPL BHU3 HEOOXOANMO NMPUME-
HATb TENNOU3ONALMOHHBIN MaTepuan. Ecnu Takon Bo3-
MOXXHOCTU HET, Mbl PEKOMEHOYEM MCMOMb30BATb MakK-
CYMasbHO BO3SMOXXHYIO YCTAHOBAEHHYIKO MOLLIHOCTb.

ﬂpMMeprle 3HavYeHunaA yCTaHaBJ'II/IBaeMOlZ MOLLHOCTU
npmneegeHbl B Tabnuue:

ABTOCTOSIHKM
Moabe3aHble Aoporu
MocToBble

Hapy)xHble CTyneHu,
N30NNPOBaHHbIE

300 - 350

lMorpy304Hble pamnbl,
N30NNPOBAHHbIE

MocTbl U30/1MPOBaHHbIE

HapyXHble cTyneHu,
HEeW30nnUpPOoBaHHbIE

Morpy3oyHble pamnel, 350 - 500

HEN30JIMPOBAHHbIE

MocTbl HEN30MPOBAHHbIE

Bbi6op o60pynoBaHus

[na ctamBaHWs NbAa M CHera MCMONb3YIOT Harpesa-
TenbHble kabenu Deviflex™ ¢ MUHUManNbHOM MOroH-
HOW MoLLHOCTbIO 18 BT/M 1nn HarpeBaTenbHble Martbl
Devimat™ ¢ MoLHOCTbIO He MeHee 300 Bt/m2.

[na ynpaBneHns CMCTEMON CTaMBaHWA CHera v nbaa
ncnone3ytoT Tepmoperynatopsl Devireg™ 850 nnu
316 ¢ gaT4MKammn BNaXKHOCTK, Temnepa,rpyHTa n/munm
BO3ayxa.

YcraHoBKa B acdanbT
Cnocob ycTaHOBKM CUCTEMbI Mo acdansT:

1. Ecnn ncnonb3ytoT HarpeBaTtesbHbI Kabenb, He UMe-
OLWMIA N3ONALMIO HAPY>KHOM 0B0M0YKM, CTOMKYIO K
Temnepatype nopsaxka 200°C, To nepen yknagkowm
acdansta kabenu MokpbIBalOT CNoeM OeToHa (He
MeHee 2 CM), KOTOPbI MpeaoTBpaLlaeT noBpexane-
H1ne n3onaumm kabensa ropsdmum acdoanstom. [pe-
XOEe YeM yknagplBatb acdansT, ero HeoObXxOoaMMo
oxnaguTe oo temnepatypbl 130°C - 140°C. Onq Ta-
KOro cnocoba yCTaHOBKM Mbl PEKOMEHAYEM UCMOSb-
3oBartb kabenb Deviflex™ DSIG, DTCE.

AcdhanbT

ActhansT, OAMH UM HECKOSIbKO CNOEB
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22 KABEJIbHbIE CUCTEMbI ANnd CTAUBAHUSA JIbAA U CHETA

YcTaHOBKa NMop TPOTyapHYo NUTKY Mpw yknaake kabens Heo6xoanMo raberatb ero nepe-
CeYeHVst C TEPMOKOMMEHCAaUMOHHbBIMA LLIBAMU.

Bkntoyatb cuctemy OTOMNEHNS MOXXHO HE paHbLLe, Yem
4yepead 30 aHel nocne yknagky 6eToHa.

Mepen yknagkon 6eToHa 1 Nocne Hee ANeKTPUK Oon-
»KEeH N3MepPUTb CONPOTMBNEHNE Kabens 1 N3onsaLum.

ABTOCTOSIHKMN
Mpumep

Cuctema ctamBaHuUs CHera v nbaa AOJKHA ObITb
yCTaHOBJIeHa Ha aBTOCTOsIHKe nnowagbio 140 m2,

[na aTol yCTaHOBKM Mbl BbIOMpPaeM HarpeBaTefbHbI
kabenb DSIG ¢ yaensHOM MOLLIHOCTbI0 OKOMo 350 BT/M2.

1. PacyeTHasn cymMmapHas MOLLIHOCTb:

140 m?® x 350 Bt/M? = 49000 BT = 49 kBT

2. Bbibop HarpeBaTenbHbIX CeKLnin Kabens:

BapuaHT ¢ ka6enem DSIG-20 (220 B)
[Mpu yCTaHOBKE CUCTEMbI CHEroTasHusa nog TpoTyap-

Hyto MAUTKY (DOMbI — PUrypHbIE 3NeMeHTbl MoLLe- B paccmatpuBaemMoM npumepe yno6Ho Aenatb Bbl-
HUS) HYXKHO ObITb 0COOEHHO OCTOPOXKHbIMM, YTOOLI He 6op, MCXoms U3 BOZMOXKHOIO Lara yknagki — 5 cM.

nospegnTb HarpeBaTeanbn?l kabenb.
YaenbHag MOLLIHOCTb A/1s HarpesaresibHOro kabens

[oBEPXHOCTb, Ha KOTOPYto OyAyT yknafpiBaTb kabesb, DSIG-20 (npu 220 B) 6yneT cocTasnsts 366 BT/M?.
OOMmKHa ObITb POBHOW, 63 yriybnexHuin, CBOOOAHOM OT

KaMHeit Unu Apyrux ocTpbIX NpeaMeTos. Harpesatens- BbiGvpaem 12 HarpesareribHbiX Kabenen MOLIHO-
Hble Kabenu yCcTaHaBAMBaIOT Mo NecYaHol NoAyLLKOM CTbto 4180 BT (228 M), cyMmMapHas MOLLIHOCTb KOTO-
Ha rmybuHe 2 - 3 cM. pbix cocTaBuT 50,2 KBT.

YcTaHOBKa B 6€TOH

MoHTaxx HarpeBaTenbHbix kabene Deviflex™ nop
6EeTOHHOE MOKPbITUE BbIMOAHAIOT TaK Xe, Kak 1 MOH-
TaXk Mo TPOTyapHyto NANTKY 1nn acdansT.

Kabenb UKCUPYIOT MPY MOMOLLY MOHTaXXHOW NEHTbI
Devifast™ (koTopyto MOXXHO KPEnUTb U K CTanbHOM
apMartype), 4Tobbl OH He CMeLLancy npu yknagke 6e-
TOHa.

BeToH fomKeH NoNHOCTLIO 3aKpbiBaTh Kabernb 1 nepe-
X0[OHble MyddTbI, HE OCTaBNAS BO3AYLLUHbIX NMyCcTOT. be-
TOHHas CMEecb He [0IhKHa cofiepKaTb OCTPbIX KaMHe,
CcnocobHbIX NoBpeanTb kabenb.




3. Mpu pacyeTe ANWMHbI MOHTaXXHOW NEHTbI Heobxoau-
MO Y4UTbIBaTb, YTO ANA BHELLHWX MMAOLAAO0K Liar
YKNaaKky NeHTbl JoMmKeH 6biTb He 6onee 0,5 M. bo-
nee noapobHO 0 pacyeTe ANNHbI NIEHTbI CM. B pasae-
ne 8.2 «MoHTaxHana nexta Devifast™ .

4. Bbibop TepMoperynaropa

[ns nnowanok 60/bLINX Pa3MepPOB Mbl PEKOMEHLY-
em Devireg™ 850.

TpoTyapHasi nnuTKa

H “ ‘H H “%““‘*‘* TpoTyapHas nnuTka

Mecok

o

/

HarpeBatenbHbii kabenb Deviflex™

MoHTaxHas neHta Devifast™

;QQ\\\\
S OcHoBaHwe 13 rpaeuva

IpyHT

00000000000
000000000000
00000000000
000000000000|® .
00000000000
000000000000
00000000000
000000000000
00000000000
©000000000000||g
00000000000
000000000000
0000000000

. —+—— ApMMpOBaHHbI 6ETOH

IS

HarpeBaTtenbHbiii kabenb Deviflex™

5
3
% MoHTaxHas neHta Devifast™
S
]
5
OO

o
3
550 BeToHHOe ocHoBaHue
cO o
OcHoBaHve u3 rpasus
7
Z

IpyHT

Joporu n TpoTyapbli

CyLlecTByeT aBa crnocoba yCTaHOBKW CUCTEMbI CTau-
BaHWA cHera 1 bfa Ha goporax:

1. YcTaHoBKa HarpeBaTe/bHbIX kabenewn nnm MaTtoB no
BCeW nnowlanu.

2. YCTaHOBKa CUCTEMbI CHEroTasiHWs TOMbKO Ha kosee
OBWKEHMs TpaHcrnopTa.

Mbl pekoMeHayeM MCNoNb30BaTb NePBbIN Cnocob, Tak
Kak BO BTOPOM CIly4ae MOryT BO3HUKHYTb TRYAHOCTU C
OYUCTKOW cHera 1 nefsHbIx 06pa3oBaHWin BOKPYr ca-
MOW KOnew.

BTopolt cnocob palmnoHansHo NpUMeHsTs Ansg Hebomb-
LIWX NnoLanem, Taknux Kak nofbesabl K YacTHbIM rapa-
xam.

Ho n B aTOoM cnyyae, ecnv opora MMeeT HakJIoH, To
Mbl PEKOMEHYEeM UCMOoNb30BaTb HarpeBaTenbHbI Ka-
6enb nnn MaT Ha BCen NoBepXHOCTU.

CneqnyeT Takxke NpedyCcMOTPeTb 3allmTy OT 3amep3a-
HWSI CTOKa TaloLLEen Boabl Y OCHOBaHWUS cknoHa. Heob-
XOANMO MPONOXUTb HarpeBaTenbHbln Kabenb B 3TOM
BOOOOTBOAALLEN CUCTEME.

Mpumep

Hopora cpepgHero pa3mepa, gnuHon 10 M 1 wwm-
puHou 2 M. Ka6enu fosmkHbl 6bITb YCTaHOBJEHbI B
ABYX Konesix WumpuHon 0,5 MmeTpa Kaxxgas.

Bblbvpaem HarpesatensHbll kabenb DSIG-20 ¢ pac-
YETHOW YOeNbHOM MOLLHOCTLI0 350 BT/M2.

1. PacyeT nnowaan ons ycTaHoBKN Kabens:
10M X 0,5M X 2 kosien = 10 M2

2) PacyeTHad cymmapHasa MOLLHOCTb CUCTEMI:
10 M? x 350 Bt/mM? = 3500 Bt
3) Beibop HarpeBatenbHoro kabens:
DSIG-20, 3535 Bt, 192 M (220 B)
4) PacyeT Luara yknagkum HarpesatefbHoro kabens:

10 M? x 100 cM/M /192 M = 5,2 cM

5) Tepmoperynsatop Devireg™ 316 ons nnowlagku Ta-
KOro pasmMepa sABAgaeTCa OnNTUMalibHbIM PELLEHVEM.
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KABEJIbHbIE CUCTEMbI A1 CTAUBAHUA NNbAA U CHET A

Hapy>Hble cTyneHu

CucTeMy cTamMBaHWs CHera 1 fiba MOXHO MCMOMb30-
BaTb B Ka4yecTBe 9PAEKTMBHOW 3aLLNTbI CTyMEHEN OT
obneneHeHns.

Mbl pekoMmeHOyeM npenBapuTensHO chaenath Tenno-
N30NALUNIO CTyneHel, 0COBEHHO, eCU OHU OTKPbITHI
CHU3Y.

Ecnu cTyneHn HaxooaTcsa Ha rpyHTe, TO 9TO XKenaTterb-
HOe, HO He Heob6xoaMMoe yCroBHe.

[Mpu pacyeTe anmHbl Kabensa Ana yCTaHOBOK Ha CTyne-
HSIX HEOOXOANMO Yy4MTbIBaTb AOMONHUTENBHLIA BEPTU-
KalbHbIN Nepexon C OOHOM CTyMNeHW Ha OPYryto.

|_|pl/l YKNaake HarpeBatebHOro kabens NOBEPXHOCTb
HYXXHO O4YMNCTUTb OT KamMHeEN nnu OCTpPbIX NpedmMeTos,
KOTOPbIE MOTI'yT €ro nospegnTb.

Kabenb yknagbiBalOT Ha MOArOTOBMIEHHYO MOBEPX-
HOCTb HEMOCPEACTBEHHO Nepen yKNaaKom NianuTKM nnm
OUHULLHOM 6ETOHHOW 3aMBKOWN.

Mpumep

O6beKkT — 12 cTtyneHen, rny6uHon 32 cm, BbICOTOM
17 cm y wmpunHou 100 cm.

Bbibupaem HarpesatenbHblii kabenb DTIP-18 1 pac-
YETHYIO0 MOLLHOCTL 350 BT/M2.

Bbiumcnsem war yknagkm kabens mcxoast U3 ero no-
FOHHOM MOLLIHOCTW:

h = (18 Br/m x 100 cm/M)/350 Bt/M? = 5,1 cm

[MybuHa Kaxaon CTyneHn — 32 CM, U Ha HEM MOXXHO
YNOXUTb 6 HATOK Kabens, T.e. 6 M Kabens AN Kaxgom
CTyneHu npu eé wurpuHe 100 cm

6 M kabesa X 12 ctyneHeil = 72 M KabeJis

DEVI

noc OOononHnTeNbHaa 4acTb, KOTOpad 6y}:|,eT ony-
CKaTbCH BHWN3 MO KaXKaow CTyneHu:

12 ctyneHed X 0,17mM =2 M

O6Las gpnrHa kabens:

72+2M=74mM

[ns aToi yctaHoBkM nogxoauT kabenb DTIP-18 moLu-
HocTblo 1225 BT 1 gnvHon 74 m (220 B).

O6Lwana nnoLlanb CTyneHei:

12wt X 1M % 0,32 M = 3,84 M2

YcTaHasnvBaemas yaenbHas MOLLHOCTb:
1225 Bt / 3,84 M? = 319 Br/Mm?

OcrTaBllasica YacTb kabens AomkHa ObITh yNnoxeHa ne-
pen CTyneHaMu.

CrnepnyeT OTMETUTb, YTO B HalLeMm npuMepe Harpesa-
TenbHbIV Kabenb He yKnagbiBanu ana nyTy oTsofa Ta-
non Bofbl. B 3TOM cny4ae BO3MOXHO ee 3aMep3aHune
Ha nnollagke nepep CTyneHamu. OTOT BOMPOC Heob-
XOAMMO COrMacoBaTh C 3aKas3yMKOM Ha aTane npoek-
TUPOBAHUS.

Bbi6op TepmMoperynsTopa:

Devireg™ 316 qBnseTca ONTUManbHbIM PELUEHUEM
ANs Takon He6onbLLOK NaoLwaan.

Mpn pacyeTe ANMHbI MOHTAXKHOW NEHTbI HEOGXOAMMO
YUUTbIBaTb, YTO AN8 BHELIHUX NAOLLAA0K LUar yKnaakm
NeHTbl gomkeH EbITk He 6onee 0,5 M. bonee NnoagpobHo
0 pacyeTe AnVHbI NEHTLI CM. B pasfene 8.2 «MoHTax-
Has neHTa Devifast™>,




I'Iorpysquble nnowapnkum

MecTa paarpyski 1 Norpy3kmn AomkHbl 6biTb 6e3onac-
HbiMW Ans paboTbl, W, cnegoBaTeflbHO, AOMKHbI ObiThb
cBo60oaHbIMM OTO NbAa WM cHera. 310 MOryT obecne-
4MTb CUCTEMbI cTamBaHua cHera v nbga DEVI.

Morpy3o4Hble pamnbl — 3TO, Kak Npaswio, OTKPbLITbIE
nnoLanky. Mbl pekomeHayeM NpeasapuTesisHo Tenso-
U30NMMPOBAaTh BCE MOrPy304HbIE Y4acTKM W nnatdop-
Mbl. Ha Tex y4actkax, raoe oTo chenatb HEBO3MOXHO,
HEOBXOAMMO YBENNYUTL YCTAHOBIEHHYIO MOLLIHOCTL 10
400 - 500 Bt/m2.

Mpumep

Cuctema cHerotasHusa DEVI posmkHa 6bITb ycTaHOB-
JNleHa Ha HEU30JIMPOBAHHOM MOrPy304YHOM y4acTKe
paamepom 4 M x 15 M (S = 60 m?).

1. BbiGop 060pynoBaHms 1 pacyHeTHOM MOLLIHOCTV Ha M?:
e HarpeaTenbHbIn kabenb DSIG-20;

e yCTaHOBEHHas yaenbHas MOLLIHOCTb AOMKHA ObITh
B npepenax 350 - 400 Bt/m2.

Mpw ware yknagkn 5 cMm anga HarpesaTenbHoOro kabe-
na DSIG-20 ¢ noroHHo molHocTeio 18,3 BT/mM (220 B)
NOMYyYnUM YAEMbHYIO MOLLHOCTL 366 BT/M2.

2. Pac4yeTHasa obL1asa MOLLHOCTb:

60 M? x 366 Br/mM? = 21960 Bt

3. Bbibop kabens: 3525 BT, 192 m (220 B) — 6 wir.
4. ObLas MOLLHOCTbL: 6 x 3525 BT = 21150 BT
5. YoenbHas MOLLIHOCTb:

21150 Bt / 60 M? = 352,6 Br/M?2

6. PacyeTHbI war YKNaakn HarpesaresibHOro kabens:
h=60M? X100 cM/M/192M X6 =5,2 cM

He6onbLUyto pasHuLly ¢ npeaBapuTeNbHbIMU pacyeT-
HbIMW OaHHbIMK (B OCHOBHOM KacaeTcst Lara yKnaaku)
MOXXHO KOMMEHCMPOBaThL BapuaLmnern nnowiaam yknag-
KN UK yKNagblBaTb HarpesatenbHble kabenu ¢ nepe-
MEHHbIM LLIAroMm.

Bonee mogpobHoO O ware yknagkn cMm. B pasgene 8.1
«llar yknagku HarpesaTtensHoro kabeng».

7. Bbibop TepmoperynsaTtopa:

PekomeHgyem npumerHuts Devireg™ 850. [JaHHas pe-
koMeHpgaumsa obycnosneHa 60MbLINMM pa3mMepoM Mo-
LWaaKu 1, COOTBETCTBEHHO, 6OMbLLION YCTAHOBNEHHOM
MOLLIHOCTbIO.

8. [pu pacyeTe ANnHbI MOHTaXXKHOW NEHTbI HEO6X0AMMO
YYUTbIBATb, YTO AN BHELLUHMX MAOLAA0K Luar yKnaaku
NeHTbI gomkeH bbITe He 6onee 0,5 M. bonee nogpo6bHoO
0 pacyeTe ANMHbI NNEHTbI CM. B pasdaene 8.2 «MoHTax-
Hasa neHTa Devifast™>,

MocTbl

MocTbl Bcerga MOAHOCTbIO OTKPbITbl CHU3Y. OTO 3Ha-
YUTENBHO CHIKaET 3dDPEKTUBHOCTL PaboThbl HArpeBa-
TenbHbIX Kabenemn, N N0O3TOMYy HEOHXOOMMO MPEAYCMO-
TPETb YCTaHOBKY TEMMONIONALUMN NOL HUXKHEN HaCTbIO
mMocTa. Tam, rge 9To caoenarb HEBO3MOXHO, YCTaHOB-
neHHas MOLLHOCTb Ao/mkHa ObiTb yBenmnyeHa o 400 -
500 B1/m2.

B 6onblUMHCTBE CrnyYaeB Hanbonee noaxoasLlen cu-
CTeMoW cTamBaHus nba U CHera ans MOCTOB SB1seTCs
cuctema ¢ TepmoperynatopomM Devireg™ 850 ¢ dpyHK-
Unen nepeknioyeHns Harpy3km no cxeme 3se3na/Tpey-
FONMbHWK 1 OOHOXUNBHBLIMWU HarpeBaTenbHbIMN Kabens-
Mu Ha 220 B nnn 380 B.

Mpw packnagke HarpesaTenbHbli Kabenb He OOMKeH
nepecekars COEAMHUTENbHbIE TEPMOKOMMEHCALMOH-
Hble LUBbI MOCTA.

DEVI
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2.3 YcTaHOBKM Ha KpbiLiax

ﬂpl/IMeHeHl/le KabenbHbIX CUCTEM OTOMMIEHUS Ans
O4YNCTKN BOOOCTOKOB M KPPOMOK KpbILLU OTO JibAa ABA-
€TCHA CaMbIM CINOXHbIM, KaK OJ14 pacHeToB N NMPOEKTU-
poBaHuA, Tak N Ana MOHTaXKa 1 SKcryartaunmn.

OcHoBHble NMPN4YNHbLI BOSHMKatOLLINX CITOXKHOCTEN 3a-
KNMO4aroTCA B cnefyroLem:

1. CywlecTByeT 60mbLUIOE pasHoobpasne KOHCTPYKLUMIA
KPbILL 1 BOAOOTBOAHBIX YCTPOWCTB, Kaxkaas U3 KOTO-
PbIX MMEET CBOM 0COBEHHOCTM B MaHe yCTaHOBKM
kabenbHbIX CUCTEM.

2. MpaKTn4eckn HEeBO3MOXHO OMpeaenvTb YCTaHOB-
NEHHYI0 MOLLIHOCTb KabenbHOM CUCTEMbI — BEMTNYUHY
oborpeBa KpoOBMW «MapasuTHbIM» TEMIoM 3aaHus,
BbIXOAALLMM Ha KPOBMIO Yepes3 BepXHME NepeKpbl-
T, OTOT NapameTp 3aBUCUT OT LIENoro psaa dakx-
TOPOB, KOTOPbIE K TOMY >K& MOrYyT MEHATLCA B TeYe-
H1E 3MMHEro ce3oHa.

3. Kabenb, paboTaroLmin Ha Kpbille, NOABEPXKEH BO3-
OENCTBUIO HEONAroNPUATHBIX BHELLHMX YCITOBUIA, Tak
Kak yCTaHaB/IMBaETCA 0ObIYHO Ha OTKPbITbIX y4acT-
kax. Taknmm yCnoBuaMUN SBMAIOTCS CONTHEYHbBIV Yilb-
TpadMoneT, MEXaHNYECKME HAarpy3Kn 1 peskme ne-
penagbl TemnepaTypbl. K TOMy »ke pasHble y4acTku
HarpeBaTtenbHOro kabens 4acto paboTtaroT B yCno-
BMSAX, CUJTbHO Pa3/IM4aloLLMXCH N0 TEMNOBOMY PEXU-
My, 4YTO B CBOIO o4epefdb TpebyeT 3anaca no pabo-
4en Temneparype n MakCuMasribHOM yYOeNnbHOM MOLL-
HOCTW 119 UCMOMb3YEMbIX TUMOB kabenen.

PaCCMOTpI/IM KapTUHY TENJOBbIX MNMOTOKOB ONA TUMN4Y-
HOM KOHCTPYKUMKM C HePpOaKOM:

CHer

Bopa

Nepn,

MoTokn Tenna

xxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

Tenno, noctynaa 4epes BepxHee NMepeKkpbITve U Yep-
Ja4HOe MPOCTPAaHCTBO, 4OCTUraeT KpoBnu. Takmm 0b-
pas3oM, MPOUCXOANT HarpeB KPOBAU, HTO Npu HebOnb-
LMX OTpULAaTeNbHbIX TEMMepaTypax Hapy>KHOro BO3-
Jyxa MOXeT NMPUBECTU K NONOXUTENBHOM TeMneparype
Ha NoOBEPXHOCTWN camon KpoBnu. B pesynstare npouc-
XOOWT TagHWe CHera Ha KpoBre 1 o6pasyeTca CTOK Ta-
oV BOAObl B BOAOCTOK, KOTOPbLIN B CBOK O4epedb fn-
LeH «MapasutHoro» nogorpesa. B xonogHom Bogo-
CTOKe BOAa 3aMep3acT, 06pasysd COCYNbKM 1 Hanenp.

3agada cuCTeMbl CHeroTasHus — ocBOOGOAMTbL BOAO-
CTOK 1 COnpoBOAMTb Tallytd BOOYy OO 3eM/IN.

CucTema cHerotagHms gormkHa paboTtaTe OO TeX Mop,
noka CyLLEeCTBYET BEpPOATHOCTb 00pa3oBaHus COCy-
NEK, TO eCTb MOKa He NPEeKPaTUTCH TasHUE Ha KPOBJE.
Mpouecc TasgHMa Ha KpOoBe OTCYTCTBYET B ABYX Cly4a-
AX: MPW HU3KOM OTpuLaTensHOM Temnepartype (B cpea-
Hem Hke -10°C) unu npu OTCYTCTBMM CHera.

BoaMoxxHa BEPOSITHOCTb HACTYMNEHUA CUTyaLun, Kor-
[a Ha KpoBse MAeT NPoLEecc TasH1s, HO He MPONCXO-
anT o6pa3oBaHne Haneam U COCYNek 13-3a MonoXu-
TenbHOV TemnepaTtypbl HAPY>KHOro BO3ayxa.

Bce atn cuTyaumm OTCneXxmBaeT Cuctema yrpabsie-
HA, B KOTOPYIO KPpOMe faTdnka TeMreparypbl BXOOAT
OaTHNKKN BI1aXKHOCTU U CHera.

Pac4yeTHas MOLLHOCTb

Y10o6bl onpedennts Tpebyemyto yaenbHY MOLLHOCTb
Ha 1 M2 KabenbHOW CUCTEMbI, yCTaHaBMMBAEMOW Ha
KPOBME, W MOFOHHYIO MOLHOCTL (BT/M) Anga »kenobos
1 Tpy6, HEOOXOAMMO 3HATb KOHCTPYKTUBHbLIE OCOOEH-
HOCTM KPbILLK, €€ TEMNNOBOM PEXNM, & TakXKe MECTHbIE

KnnMmatn4eckme ycrnosud.




YCNOBHO, UCXOAs 13 TEMIOBOrO PEXNMA, KPBILLINM MOX-
HO pas3menuTb Ha TPU T1na:

1. «XonogHas Kpbila». 370 XOPOLIO M30N1MpoBaHHas
KpbILLa C HU3KMM YPOBHEM TEMNONOTEPL Yepes Mno-
BEPXHOCTb, 4aCcTO C NPOBETPMBAEMbIM NOAKPOBENb-
HbIM MNPOCTPaHCTBOM. Haneawm, kak npasuno, obpa-
3YIOTCA, KOrda CHer Ha4MHaeT TaaTb Ha conHue. MNpn
3TOM MUHMMAsbHasA TeMNepaTypa TasaHUsa — He HKe
-5°C. Ecnu ang Takmx Kpbilw Heobxoanma cucTema
CHeroTasiHus, ee MOLHOCTb AOMmKHA OblTb MUHW-
ManbHOM, 1 4acTO YCTAHOBKY OCYLLECTBASIOT TOSMb-
KO B BOLOCTOYHOW CUCTEME.

2. «Tennas Kpblwa». ITO MIOX0 U30NMPOBaHHAsA KPbl-
wa. Ha Takmx Kpbllwax CHer TaeT 1 Npy AoCTato4HO
HN3KKX OTpuLATeNbHbIX TeMNepaTypax Bo3ayxa. Ta-
nas BoAa CTeKaeT BHMU3 K XON0OAHOMY Kpato 1 K BOAO-
CTOKaM, rae Hamep3aeT 1 0bpagdyeT cocynbku. Mu-
HUManbHasa Temnepartypa TasHus — He Huke -10°C.
K aTOMy T1ny OTHOCAT 60MbLUMHCTBO KPbILL CTapbIixX
aAMUHUCTPATUBHbIX 3AaHUA C YepaakoM. [Ona «Te-
NAbIX KpbIW» HeoOXoAMma KOMMEKCHasa cuctema
CHeroTasHusa (yCTaHOBKa Ha KpoBfe, B »xxenobax u
BOAOCTOKax). B Takmx cny4asax Mcnone3ytoT Harpe-
BaTenbHble Kabenu ¢ NMOBbILLEHHOW MOrOHHOW MOLL-
HocTblo (25 - 30 BT). YcTaHaBnvBaemMasi MOLHOCTb
B »xenobax 1 Ha KPOMKe «TEMbIX KPbIL» AO/KHA
ObITb BbILLE, YEM Ha XONOAHbIX. ITO 0becnevuT ad-
EKTUBHOCTb PaboTbl CUCTEMbI AaXe MPU HNIKUX
oTpuuartenbHbIx TeMnepartypax.

3. «[opa4as Kpbiwa». 3TO NMIOX0 N30NMPOBAHHAS Kpbi-
lwa, y KOTOpOWV 4Yephak 4acTo UCMONb3yeTCs B Tex-
HUYECKNX LENAX NN KaK XXMUoe nomelleHne. Ha ta-
KVX KpbILLaX CHer TaeT M NMpu O4eHb HU3KUX OTpU-
uatenbHbIX Temnepatypax Bosdgyxa (Hmke -10°C).
[MoaTOMY MPOEKTUPOBAHME N MOHTaX KabenbHOM
CUCTEMbI NPEACTABASET 3HAYNTENbHbIE TPYAHOCTU 1
ycrnex faneko He Bcerga npenonpeneneH.

[na ycTaHOBKM Ha KpblLLax UCMonb3ytoT kabenu ¢ no-
FOHHOW MoLLHOCTbIO 18 - 35 BT/M. Ecnn Harpesatens-
Hblil Kabenb ykNnaablBatoT Ha KpbILLE C MATKUM MOKPbI-
Trem (Hanpumep, pybepoua unm ero aHanor) unm ycra-
HaBNMBAIOT B N1ACTUKOBbIX Kenobax MM BOOOCTOHYHbIX
Tpy6ax, TO MakCUMasbHYtO MOFOHHYIO MOLLIHOCTb Clie-
ayeT orpaHn4mTb o 20 BT/M. Kpome Toro, KpenneHue
HarpeBaTeNbHOro Kabens B MIacTUKOBbLIX »kenobax K
Tpyb6ax peKkoMeHayeM BbIMOMHATL Ha LLUMPOKOW MeTan-
NMYECKOW NEHTE, YTOObI UCKTIOYUTL MPSMON TENTOBOW
KOHTaKT HarpeBaTtefbHOro kabensa ¢ NnacTMKoBoM Mo-
BEPXHOCTbIO.

YcTaHOBKa B Xefiob6ax u BOJOCTOKaXx

BopnocTo4dHble ropu3oHTanbHble »xenoba MoryT ObiTb
MOABECHbLIMU (MOABEAEHHBLIMW) NN HACTEHHOrO TWNa,
Korga BOAOOTOOMHMK HaxodMTCA Ha CamoOWV KpOBNe.
(pnc. 1, 2))

Puc. 1 NogBepeHHbIN Xenob

Puc. 2 )Keno6 HacTeHHOro Tuna

HarpeBaTtenbHbii kKabenb, yNOXXeHHbI B MOABECHOM
xenobe, nomkeH obecnednTs CBOOOAHbLIN CTOK Ta-
nown Boabl. N «X0NogHOM KpbIln» 1 »Xenobos ¢ ama-
meTpom 10 - 15 cM 0ObIMHO  [OCTaTOYHO [ABYX JUHUM
kabens cyMMapHOW NMoroHHoOM MOLLIHOCTbIO 36 - 50 BT/M.
Mpwn BonbLUVIX AnaMeTpax KOMMYECTBO YKNaAblBaeMbIX
NVHWIA HarpeBaTenbHOro kabensa COOTBETCTBEHHO yBe-
nu4mBaeTca. Tak, HanpuMep, AN «TensbiX KPbILL» CyM-
MapHasi MoroHHas MOLLIHOCTb Bo3pacTaeT o1 50 - 70 oo
100 B1/™m.

Kpennenne kabend B xkenobe ocyLlecTBASOT Mnbo
C MOMOLLbIO CNeunanbHbIX MNAacTUKOBbLIX 3&KMMOB —
Devigut™, kotopbie, 0QHAKO, MOAXOAAT HE ANs BCeX
TUMOB »KENOOOB, MMOO C MOMOLLbIO OTPE3KOB MOHTaXK-
Hol neHTbl Devifast™. B »xenobe neHTy Kpendar, Kak
npaBuIo, BbITSXXHbIMU 3aKNenkaMmu nnm camopesdamu
C repMeT3aumen MecTt CBEPEHNST CUITMKOHOBbBIM rep-
MeTuKOM. LLiar mexxay anemMeHTaMmuy KpenneHnst O6bI4HO
cocTtasnaet okosno 0,3 - 0,5 m.
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Mpu BbIGOpe cnocoba KpenneHus HeOOXOAMMO Y4u-
TbiBaTb rabBaHN4eCKYlD COBMECTUMOCTb Martepmnanos
Xenoba 1 anemeHToB Kpennerud. B xxenobax, naro-
TOBMEHHbIX U3 OLMHKOBAHHOW CTanu 1 amioMUHNS, UC-
NONb3YIOT CTaNbHYIO OLUMHKOBaHHYt0 neHTy Devifast™,
B >kenobax 13 Mean HeoOXOAMMO NMPUMEHATb MEOHYIO
NEHTY 1N MEAHbIA KpenexX.

B nnacTvkoBbIx enobax MOXHO MCMOMNb30BaTh NEeHTY
13 Mo6Ooro HepPXXaBetoLLLero Matepuana.

HarpesaTtenbHblin kabenb, YCTaHOBMNEHHbI B HACTEH-
HOM >xenobe, kpoMe obecrneydeHns cToka Tanon Boabl
[O/KEH NPeaoTBpaTUTh HapacTaHne CHEXHOM Macchl
N Nepexof] ee 4Yepes CTeHKY »xenoba.

LLIvpnHa #OpOXKK HarpeBaTenbHOM 4Yactu Kabend
OOMKHa ObITb CpaBHMMa C TOMLMHOWM CHEXHOro Mo-
KpoBa B aHHOW MecTHOCTW. LLInpnHa OOpoXXKn MOXeT
ObITb 0T 20 CcM o 1 M.

Ecnn HacTeHHbIN »Xenob aaneko OTXOANT OT Kpasi Kpbl-
LN, BO3HMKAET OMacHOCTb 0bneaeHeHNss 3TOro Kpasi.
B atoMm cnyyae pekomeHgyem ycTtaHoButb 1 - 2 nu-
HWUW HarpeBaTenbHOro kabensa no NMHMK CpbiBa BOAbI C
Kpas KpblLLW (Tak Ha3blBAEMbIM KanemnbHUK).

BepTtunkanbHble BOOOCTOYHbIE TPyObl — Hanbonee oT-
BETCTBEHHbLIA 3NEMEHT BCEN KPOBENMbLHOW CUCTEMBI.
13-38 MNHTEHCUBHbBIX KOHBEKTVBHbIX MOTOKOB, BO3HMKA-
IOLLIMX B BEPTUKAmbHbIX TPyOax, NPONCXoauT nepepac-
npefeneHne Tenna no BbiCOTe TPYObl: BEPXHAS YacCTb
neperpeBaeTcs, a HAXKHAS CUMbHO OXNaXkaaeTcd 13-3a
nofgcoca xoI04HOro Bo3ayxa.

Onsa ycTpaHeHus aToro ABMeHUs MPUMEHST Aonon-
HUTENbHbIV NOAOIPEB B HWKHEM YacTu, NpeacTaBnsto-
LMIA N3 cebst AOMOMHUTENbHbIE NUHUN Kabens B HK-
Hewn 4YacTu TpyOsbl.

Ona kpennerus kabens B Tpybe anuHor 6onee 3 M, He-
06X0AMMO MCNONb30BaTb MEXAHWUYECKYIO Pasrpy3Ky B
BMAE Lenun nnm Tpoca ¢ aneMeHTaMmn KpenneHus kabe-
nqa B TpyOe unn otpeskamu neHTsl Devifast™.

DEVI

KpenexHble 3neMeHTbl HeOOXOAMMO YycTaHaBnMBaTb
Tak, YToObl OTAENBHbIE HUTWU HarpeBaTensHoro kabens
B Tpybax He nepecekanmcb 1 He cobupannck B Kyo-
ku. O6bIYHO LLuar Mexxay anemMeHTamm KpenneHus co-
ctaenaet 0,3 - 0,5 m.

B cnydvae, korga BoOOCTOYHbIE TPYObl MPOXOAAT BHY-
TPW 34aHVs Yepes Tensble NOMELLEHWS, CONMPOBOXAA-
toLnin o6orpeB HEOBXOAMM NULLL B TOW 4acTu TpyObl,
KOTOpas NoABEPXKEHA 3aMeP3aHUIO (Kak NpaBunio, aTo
BEPXHSAA 4aCTb OT BXOAHOW BOPOHKM A0 TEMNOro Nome-
LeHNst 1, MOXET OblITb, BbIBOAHOM NatpybokK Ha ynuuy
B HWKHel YacTu Tpy6bl).

B cnyvae, ecnm BoOOCTOYHbIE TPYObl YXOAAT B NMBHE-
BYIO KaHanm3aumo, ConpoBoxXaatoLLmi oborpes He0b-
XOAWM [0 TOYKN NPOMEpP3aHUs rpyHTa B JaHHOM MeCT-
HOoCTU. Takxke MOXeT noTpeboBaTbCA AOMONHUTEMb-
HblA 0OOrPEB NMBHEBBLIX KOMOALEB U yTenaeHue ux
KPbILLIEK.

nOBerHOCTb KPOBJIN U eHAO0BbI

HeobxoanMmMocTb yCTaHOBKM KabenbHOW CUCTEMbI Ha
NMOBEPXHOCTU KPOBMN MOXET BO3HWKHYTb B HECKOIb-
KUX Cny4asx:

1. Hanu4me »xenoboB HaCTeHHOro Tuna (3ToT cry4yam
PacCMOTPEH BbILLIE);

2. OTcyTCTBME CneumanbHbIX BOAOOTBOAHbBIX YCTPOMCTR
Ha Kpato KpbILUK («HEOPraHN30BaHHbIN CTOK»);

3. Hann4me eHOoB — BHYTPEHHMX YINOB C BEPOSTHO-
CTblO CKOMMEeHWs CHera.




XapakTepHble NPUMepbl KOHCTPYKLMWA KabenbHbIX Cu-
CTEM B CNnyyae Hau4msi HeopPraHM30BaHHOMO CTOKA U
OOMbLUNX €HO0B NPUBEAeHbl Ha PUCYHKaX.

Kpennenne kabensd Npon3BOAAT C MOMOLLbIO MOHTaxX-
HoW neHTbl Devifast™ ananorn4Ho KpenneHuio B xe-
nobax.

Ba)xHbIM MOMEHTOM SABNAETCS 3aliuTa Kabens oT me-
XaHNYeCKNX nospem,ueHWl.

Ha noBepxHOCTV KPOBMN B TEHEHME 3MMbI CKannBaeT-
Cs1 CHer, KOTOpbI, nofaTameas U ynnoTHAACh, K BECHE
0bpasyeT CHEeXXHO-NeAoBbIV NNacT.

[Npn yCTaHOBMBLLENCS MONOXUTENBHOW TeMnepaType
BO3[yXa TakoW MnacT crnonsaet LUEenMKoM, npencras-
N9 CEPbEBHYIO ONACHOCTb ANS KPOBEMbHbIX KOHCTPYK-
UMM U NPOXOOALLMX BHN3Y NIOAEN.

Taknm obpazom, NpeaoTBpaLLEHNe MEXaHNYECKNX MO-
BpeXOeHuin HarpeBaTenbHOro Kabens 9BnseTcs 4acT-
HOW 3aJaden 3aLuTbl OT CMON3aHUA CHEXHO-NTEAO0BbIX
Macc.

OcHoBHOM cnocob 3alnTbl — YCTAHOBKA MOLLHOMO
CHErooTHolHMKa nNepe kabenbHbIMY JOPOXKKAMMU.

KOHCTpyKUMS  CHerooT-
OoVHVMKa [OormkHa OblTb
yBsidaHa C CUMNOBbIMM 311€e-
MeHTamn  Kpbilun. Crne-
LUManmn3npoBaHHble up-
Mbl MOCTaBMAOT FOTOBbIE
3NEeMEHTbl  CHEerooTbom-
HUKOB TMOL KOHKPETHYH
KOHCTPYKLMIO KPOBN.

Ha Kpbiwax ¢ »xenobamu
HacTeHHoro Tuna obbi4-
HO cam >xenob BbINOM-
HAET DYHKLMIO CHErooT-
6oVHuKa (ecnun nmeeT Oo-
CTaTO4HO TMPOYHYKD KOH-
CTpyKkuMio). B aTtom cnyvae Heobxoguma 3alimTa Ha-
rpesaTefibHOro kabensa nyTeM 3akpblBaHWsA ero nMcTa-
MU MeTanna, aHanorM4HbIMKM MaTepuany KpoBssu.

MpeumyLiecTBa ykasaHHOro crnocooba:

1. HarpeBartenbHblit kabenb 3alimLLeH OT MeXaHUYeCKNX
MOBPEXAEHWI 1 OT CONMHEYHOro yrkTpadunoneTa;

2. CnucteMa CTaHOBUTCH «HEBUOAUMOW», U 3TO MOXET
ObITb MOMIOXUTENBHO C TOYKM 3pPeHNA obuero an-
3alHa 34aHuns, a TakXke 3alnTbl OT BaHOaNM3ma;

3. Yno6CTBO OYUCTKM BOOOCTOKOB OT JIMCTHEB U MyCOpPa;
HepocTtaTtoK yka3aHHoOro crnocoéa:

HepocTynHocTb HarpesaTenbHoro kabens Ans BU3y-
anbHOro OCMOTPAa N CMOXHOCTY MPU PEMOHTE.

Ocoboro BHUMaHUA TpebyloT eHOOBbl — BHYTPEHHWE
yrnbl, 06pa3oBaHHbIE CTLIKOM ABYX CKaTOB CIOXXHOW
KpoBnW. [ns eHOoB XapakTepHO CKomnneHue 6ombLLNX
06bEMOB CHera, faxe npu 3HaYMTeNbHbIX yriax Ha-
KIoHa.
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2.4 Bbi6op ob6opyanoBaHuA

06nactb MolLHOCTHbIE XapaKTEepUCTUKK Bbi6op HarpeBatenbHOro Kabens

npUMEHEHUS CpepHss Makcumym Deviflex™ Devimat™ Devi-iceguard™
(MuH. 18 BT/M) 300 Br/m2 (camoperynup.)

ABTOCTOSIHKN 250 - 300 B1/m? 400 BT/m? . .
MogbesaHble nyT 250 - 300 B1/m? 400 B1/m? o o
TpoTyapl 250 - 300 B/m? 400 B1/m? o o
CTynexu 250 - 300 B1/m? 400 B1/m? o

Pamnb 250 - 300 B1/m? 400 Bt/m2 . .
MocTbl 250 - 300 B1/m? 400 Bt/m2 . .
CTyrnexu 300 - 400 B1/m?2 500 Bt/m?2 o

Pamnbl 300 - 400 B1/m? 500 BT/m? . .
MocTbi 300 - 400 B1/m? 500 BT/Mm2 . .

K |
Yepenuua, MeTan 250 - 400 B1/m? 500 B1/m? o .
Py6epouna 250 - 300 B1/m? 400 B1/m? o .
MeTannuyeckme 30 - 40 Bt/m 50 B1/m o o
[nacTukosble 30 - 40 Bt/m 50 B1/m o J
[lepeBsiHHbIE 30 - 40 Bt/m 40 B1/m . .
Metannuyeckue 50 - 70 Bt/m 100 Bt/m ° .
[TnacTukoBble 40 - 50 Bt/m 50 Bt/m . .
[lepeBsHHbIE 40 Bt/m 40 B1/m ] ]

Bbi6op Tepmoperynsatopa Devireg™

Cepusa Tepmoperynatopos DEVI gna  Hapy»XHbIX
yCTaHOBOK BK/O4aeT cneayowme mogenn: Devireg™
316, Devireg™ 330, Devireg™ 610, Devireg™ 850 u
DS-8.

Tun Tepmoperynartopa Ang CUCTeM CcTamBaHua CHera
1 Nbaa BbIGMPAIOT B 3aBUCKMMOCTM OT BaLUMx Tpebo-
BaHWM U YCNOBUI YyCTAaHOBKW. B Ka4ecTBe SKOHOMMUY-
HOM B 3KcnayataumMm m nonHOCTbLI0 aBTOMAaTUYECKOM
CUCTEMbI CTamBaHWs Nbaa U CHera Mbl PEKOMEHIYeM Devireg™ 850 ¢ aaty1KoM Ans KpOBy
NCNOb30BaTb CUCTEMY C VHTENNEKTYanbHbIM TEPMO-
perynatopom Devireg™ 850. lcnons3oBaHne 3TO-
ro TepMoperynsTopa 0CoOeHHO YMECTHO ANA yCTaHo-
BOK, rde MosiHasg yCTaHOBMEHHAA MOLLHOCTb MPEBbI-
LaeT 6 KBT.

Bnaropaps nHTENNEKTyanbHbIM LMMPPOBbLIM AaT4MKam
cuctema ¢ Devireg™ 850 no3BonseT CBeCTU NnoTpe-
OneHune aNeKkTPOIHEPIM K MUHUMYMY 1 MONYYUTb MakK-
CUManbHbI 3 deKT.
Devireg™ 850 ¢ paT4mMkom ans rpyHta

DEVI




S3ALLNTA OT SAMEP3AHUA N OBOIPEB TPYBOINPOBOAOB

3.1 O6wasa uHcpopmauumsa

CucTtemMbl Nnogorpesa Tpy6 MOXHO MCMONb30BaThL ANS:
1. 3awmThl TPYOONPOBOAOB OT 3aMep3aHus.
2. lNopoep>xaHnst 3agaHHoOM Temnepartypbl B Tpybax.

Cuctemsbl 3awmtsl DEVI ycTaHaBnmBatoT Ha 0bbekTax,
roe HeobxoaMMO MPenoTBPaTUTL 3amep3aHne BOAO-
MPOBOAHbLIX UM KaHaNM3aLMOHHbIX TRYO, a Takxe nofd-
OePXX1BaTb ONpeaeneHHyto TeMnepaTypy B Tpybonpo-
BOJAx C ropsi4er BoAOW U ApYrmMm >XUAKOCTAMM.

Cuctembl DEVI MOXXHO MOHTMpPOBAaTb BHYTPWY BOAOMNPO-
BOOHOM TPyObl UM Ha HapPy»XXHOM MoBepxHoCcTU. Wc-
NoNb3YIOT Takme CUCTEMbl AN TPyO pasnmMyHoro Ha-
3Ha4YeHus, ONg BHYTPEHHWX W HAPYXXHbIX CETEN U ANA
Tpy60NPOBOAOB, HAXOAALLMXCA KAk Haf 3eMen, Tak 1
rMof 3eMNnew.

MpenmyLLiecTBa CUCTEM NOAOrPeBa TPYOONPOBOAOB:
e [IpenoTBpallleHne 3amep3anuns Bofdpl B Tpybax;

e [lopaepxaHne 3agaHHOW TemmnepaTypbl >XMAKOCTU
BHYTPW TPYObI;

e [TpepoTBpallieHVie 3aTBEpPAEBAHNA 1 3aCTOEB Macen
B TpybonpoBoaax;

® DhbheKTMBHOE ropsidee BOAOCHabXeHNe.

3.2 HarpeBaTenbHble Kabenu Ha Tpybax

13-3a 60MbLLUMX CE30HHbIX KONebaHn TemnepaTyp Ha-
PY>KHOro BO3Oyxa TpybonpoBoAbl TPEOYIOT NpUMeHe-
HUS TENNOU30MALMOHHBIX MaTepuanos 1 Noaorpesa.

CyLLeCcTBYET HECKOMBKO CNOCOBOB YCTaHOBKK Harpe-
BaTeNbHOro kabens Ha NOBEePXHOCTL TPYObI:

1. OanH 1N HECKONBKO Kabenew yknagbiBatoT Mo nNps-
MOW NHWK BOOMb TPYObI. Puc. 1, 2;

Puc. 1

Tepmounsonaums

LNatuuk

AntoMnHMeBas neHTa

HarpeBaTtenbHbii kabenb

Puc. 2

Tepmownsonaums

AnioMUHVEeBas neHTa

HarpesatenbHbiit kabenb

2. Kabenb yknageiBatoT Ha Tpybe BOMHUCTOW MHUEN.

Tepmownsonaums AntoMUHVEeBas neHTa Tpy6a

HarpeBatenbHbiii
kabenb

Puc. 3
3. Kabenb cnupansto o6opaqmBaloT BOKPYr TpyObl.

Tepmousonsauus

Harynk

Bbi60op cxembl yKnagku kaéens

Yknagka B 1 NMUHUIO MPUMEHSIETCH, €CNU PacHéTHbIe
Tennonotepn 1 M TpyObl He MPEBbILWAT MOrOHHYO
MOLLHOCTb kabens (BT/m). MNpun 6onblumx TennonoTe-
pAX BOOMb TPYObl yknagpiBaloT 2, 3 uiu 4 IuHUK Ka-
6end. HamoTka cnmnpansto unu 6onee yoobHasa yknaa-
Ka «BOSTHOM» OObIMHO MPUMEHSAOTCHA, €CNN MOFOHHbIE
TennonoTepu TpybonpoBoOAa Npv BelIOpaHHOW Tenoun-
3019UMM NPEBbLILLAIOT MOLLHOCTb TennooTaa4m 1M Ha-
rpeesaTenbHOro kabens go 2,5 pas. BHavane kabenb
NPUKPENsioT CKOTYEM K Tpybe, 0bpalysd paBHOMEPHO
nposucatoLme netnm (Puc. 3), 3aTeM yknagbisatoT NeT-
1 BOKPYT TpyObl.

Tpy6onpoBoabl 06bIMHO M30VPYIOT NEHOMNACTOM, MU-
HepanbHOW BaTOW MMM CneumanbHO M3roTOBNEHHbLIMY
ANs Tpy6 TENNON30MALMOHHBIMU MaTepuanamm, TONLLM-
How oT 10 o 100 MMm.

I'Ipe,unhoMTeana Tennon3ondauna ¢ HU3KNM ypOBHEM
BNaronornoLleHn4d.

DEVI




32 3AWUTA OT SAMEP3AHUSA U OBOIPEB TPYBOMNPOBOAOB

B 6onbluMHCTBE crny4aeB MOLLHOCTK kabens 10 BT Ha
1 MeTp TpyObl 4OCTATOYHO ANSA 3alUMTbl OT 3aMep3a-
HUA, ecnu:

e Hapy>xxHbIi anameTp TpyObl He 6onee 50 MMm;
e TonwmHa Tennonsonaumnm He MeHee 50 mm;
e HapyxHasa TemnepaTtypa He Hmke -30°C.

YctaHoBKa Ha/B Tpy6ax,
npoknagbiBaemMbIiX non 3emnen

Mpu npoknagke Tpy60ONPOBOAOB C YCTAHOBKOM CUCTE-
Mbl 3aLLMTLI OT 3aMep3aHnsa HET HeOBXOANMMOCTMN pas-
MellaTb TpyOoMpoBOA HWXKE YPOBHS MPOMEP3aHus
rpyHTa. HarpeBaTtenbHbIi Kabenb yCcTaHaBNMBaOT He-
NMoCpPencTBEHHO Ha MOBEPXHOCTb WM BHYTPWU TPYObI.
ANIOMUHMEBBI CKOTY 06ecnevmBaeT NNOTHbIM KOHTaKT
mMexagy kabenem 1 Tpyobo Npu HapY>XHOW YCTAHOBKE.

Mpumepsl

Tpy6a ¢ HarpeBaTesnibHbIM Kabefniem, ycTaHOBJEH-
Hasi B 6ETOHHOM J1IO0TKe.

beToHHble NoTKM 3awmwaloT Tpybbl 1 kabenu oT no-
BPEXAEHMN.

// - e 2 BeTOHHbI NOTOK

7 7 i HarpeBaTtesnbHbIi Kabenb
7 // % & B /7/ 7 MecyaHas nogyLuka
o 27 oy

IHH T, A //

Tpy6a ¢ HarpeBaTesibHbIM Kabefniem, ycTaHOBJIEH-
HbIM B FpyHTe.

Tpyba pacnonoxkeHa nopg 3emnei B Cnoe necka Ha
rny6uHe 50 cM 1 3ayuLLieHa CBEPXY BETOHHbLIMW MANT-

KaMW.
7
7 7 f_ @ BS HarpesaTesnbHbIn Kabesb
v /// S e / MecyaHas nogyLwka
7 S R 7 TpyHT
TN, 7 I, // //

3.3 HarpeBaTenbHble kKabenu B Tpyb6ax
Cc BOAoOM

HarpeBaTtenbHbll kKabenb MOXXHO YCTaHOBUTb BHYTPb
Tpybbl ¢ BOAoW. [And aToro MeTtofga YCTaHOBKM Mpw-
MEHSIOT cheumanbHyto BBOAHYO MyddTy nof naTpyoku
3/4” nan 17 n kabenb Deviflex™ DTIV-9 (9 B1/m npwu
230 B) nnu Devi-Pipeheat™ DPH-10 (camoperynupy-
towmincs). Meton adpdeKTMBEH, MOCKOMbKY Kabenb Ha-
XOOUTCS B MPSMOM KOHTaKTe ¢ 0b6orpeBaemMoi cpenon.

Hapy>xxHoe nokpbitve kabenet DTIV-9 n DPH-10 po-
NMycKaeT NMPAMOW KOHTaKT C BOLAOW U HE W3MEHAET ee
Bkyc. [nunHa kabens gomkHa 6biTb paBHa MPOTSKEH-
HOCTK oborpeBaemMol TpyOb!.

3.4 Camoperynupyembie
HarpeBaTenbHble Kabenu

CamoperynupytoLmecs HarpesaTenbHble kabenv DEVI
MCMNOMb3YIT A8 CTaMBaHWUS Nba 1 cHera B »kenobax
1 BOOOCTOKAX, AN 3aLUmThl Tpy6 OT 3amMep3anHuns 1 ans
noaoep»kaHus Temnepatypbl B TpybonpoBoaax rops-
4ero BogoCHabXXeHWs.

Y camoperynmpytoLLMXCsl HarpeBaTefbHbIX Kabenemn
TEMNNOBbIAENSAOLWMM SMIEMEHTOM ABASETCA MNACTUKO-
Bad matpuvua (TeMnepaTypHO-3aBUCHMbIA 3IEMEHT CO-
NPOTUBMEHMA), copep kallasa B cebe Menkoamcnepc-
HbIl rpadonT, KOTOpAasi PacnonoXXeHa Mexxay AByM:A na-
pannenbHbIM/A MeAHbIMI MPOBOAHUKAMMN,

Mpu yBeNMYeHUM TemnepaTypbl MaTpWLbl MPONCXO-
anT ee paclumpeHune. CoOTBETCTBEHHO YBENUYMBAET-
Csi pacCTosiHMe Mexay 3epHamu rpadonTa 1 ymeHblla-
€TCH KONMMYECTBO MUKPOKOHTAKTOB Mexay HUMK. B pe-
3ynbTaTe conpoTMBneHne kabens Bo3pacTaeT, a ero
MOLLIHOCTb — nafaeT. Mpu yMeHbLIeHNN TeMnepaTypbl
HabnogaeTca obpartHas KapTuHa. ITM 06bACHAETCS
3 dEKT CaMOPEryMPOBaHKS.

Kabenb pearvpyetr Ha W3MEHeHMe TemnepaTtypbl B
KaXkgown OTOENbHOM ToYke. B pesynbrate oTcyTCTBYET
BEPOATHOCTb NeperpeBa OTAENbHbIX y4aCTKOB Kabens.

Tak Kak TOK B camMoperynmpyroLlemMcst kabene 3ambi-
KaeTca napanienbHo Yepes NNacTUKOBYO MaTpuLly, TO
pabo4vee HanpsbkeHve (220 B) MoxeT BbITb NoaaHo Ha
kabenb npakTn4eckn nobor AnnHbl. MakcumansbHas
ONMHa KabenbHOM CeKLMM orpaHmnyeHa nuiLlb 4onycTu-
MOV TOKOBOW Harpy3kom Ha MefHble NPOBOAHUKMN.




[OuameTp nsrmnba kabens fomkeH 6bITb He meHee 50 Devireg™ (cm. pazgen 3.6 «Bbibop o6opynoBaHus»).
MM. Kabernb MOXET ObITb N30TrHYT TOMBKO MO MIOCKOM BHUMAHUE!

CTOPOHE.

[nst ymeHbLLEHNs NoTpebneHns aneKTPo3HePrn Mbi
HaCTOSITENBLHO PEKOMEHYEM MPW ANHE kabens bonee
3 METPOB BK/tO4aThb ero, UCMosb3ys TEPMOPErynsaTop

He coeauHsanTe aBa NpPOBOAHMKA Ha KOHLIE camopery-
nvpytoLLerocs kabensd. OTo NpmMBeaeT K KOPOTKOMY 3a-
MblKaHMIO!

DEVI nocTaBnsieT HECKOJIbKO TUMOB CaMOperyMpyemMbix kabeneun.

1. Devi-lceguard™ ncnonb3ytoT fnd CUTEM CHErOTasHUA Ha KpbILLIAX 1 B BOOOCTOKAX.

2. Devi-Pipeguard™ / Devi-Pipeheat™ ycrnonbaytoT ang Bcex Tmnos Tpy6 Ansa 3aLimTsl OT 3aMep3aHis 1 3aTBep-
[EeBaHNA BASKVX XXMOKOCTeN B Tpybonposopax. Devi-Pipeheat™ DPH-10 noctaensietcs B BUAE roTOBbIX Harpe-
BaTENbHbIX CeKkUM ¢ ceTeBom Bunkown (220 B), a Takxke Ha 606umHax go 1000 M. BoamoxxHa yctaHoBka Devi-
Pipeheat™ DPH-10 BHyTpW Tpy6 C NUTbEBOM BOAOW.

Camoperynupyemblie ka6enu DEVI

Devi-lceguard™-18 Thermon™ YepHblif KpbiLum 18 Br/m npu 0°C 11,28 x 5,84 Monunonedux
Devi-Pipeguard™-25 Thermon™ KpacHblii Ha Tpy6ax 25 Bt/m npu +10°C 13,26 x 5,54 Monuonedux
Devi-Pipeguard™-33 Thermon™  KopuyHesblii Ha tpy6ax 33 B1/m npu +10°C 13,26 x 5,54 MonnoneduH
Devi-Pipeheat™ DPH-10 CuHuiA Ha/B Tpy6ax 10 Br/m + 10°C 53x7,7 Technou

HanpsbkeHre ~ 220 B

MakcumanbsHas Temnepartypa padoToCrnocoOHOCTH BKOYEHHOTO kabensa — 65°C, Bbiknto4eHHOro kabens - 85°C.
Bce pac4eTbl, KOTopble NPOBOAAT A8 CUCTEM C CaMOPEryMpyemMbIMi Kabensmum, aHanornyHel pacyetam ans
cucTeM ¢ pesncTuBHbIMK kKabenamu Deviflex™. EQMHCTBEHHBIM OTNMYMEM SIBASETCH TO, YTO CaMOoperynmupyemble
Kabenu MOXXHO ykopadmsaTs Unn YanuHATe 40 Tpebyemon AnnHbl.

MakcumanbHas AnvHa camoperynmpyembix Ka6enewn npyu pas3nu4Hon Temneparype cpefbl

MakcumanbHas gnuda, m (230 B)

YCTaHOBNEHHbIH NPEOXPAHNTEND (aBT. BLIKNHO4ATENb, Knacca «C»)
Temneparypagiovenwa | 6A | 10A | _16A | 20A | 25A |

Devi-Pipeheat™ DPH-10 +5°C - 60 - - =
Devi-Pipeguard ™25 +10°C 46 76 122 124 =
Thermon™ 0°C 36 62 98 122 124
-20°C 20 34 56 70 88
-40°C 20 32 50 64 80
Devi-Pipeguard ™33 +10°C 28 46 74 92 110
Thermon™ 0°C 20 34 54 66 84
-20°C 16 26 40 50 64
-40°C 14 24 38 48 60
Devi-Iceguard™18 +10°C 60 102 154 - -
Thermon™ 0°C 48 82 130 154 -
-20°C 40 66 106 132 154
-40°C 30 50 80 100 124

YKazaHHyt0 MakCcUManbHyto AN1HY A5 CaMOPErynnMpyeMblx HarpeBaTenbHbIx kabenen onpeaenstoT MCXOAA He
TOMbKO 13 MOLLIHOCTW NPWY HOPMalbHbIX YCNOBUSIX, HO, B OONbLLEN CTENEHU, N3 NOTPEBASIEMON MOLLIHOCTV NPW
BKJIIOYEHWM, KOTOPAas B 2-3 pada NpeBbIlLaeT pado4dyto MOLHOCTb Yeped 10 ¢ mocne BKMOYEHMS.

DEVI
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3.5 YcTaHOBKa

Mpwn ncnonbloBaHun kabensa Deviflex™ onga yctaHoB-
KM Ha Tpyby pekomMeHayem NprMeHdaTb kabenb ¢ Mak-
CMManbHOM MOroHHOW MollHocThto 10 BTt/M, a anq
YCTaHOBKM BHYTPb TpyObl — kabenb Deviflex™ DTIV-9
nnu Devi-Pipeheat™ DPH-10.

BbluMcneHue Wwara yknagku kabens

LWar B1uTkOB Kabens h npu HaMoTKe CNNParbo UK ykNas-
Ke «BOMHOM» MOXHO paccyutath no doopmyne nocne
pacyéTa TennonoTepsb v Bbibopa kabensa onpenenéHHo
ONHBI:

-d

JLo/L, ) -1

roe: d [M] — Ha py>XHbI AuameTp TpyObI
Tt — KOHCTaHTa (3,14)
L, [M] — anvHa HarpesatenibHOro kabens
Lo [M] — anvHa oborpeBaemMoro y4acTka Tpy6bl.

h=

CnepnyeT npegycmoTpeTb No ~0,5 M kabens Ha ycune-
Hne Nporpesa TPyboNpPOoBOAHOW apMaTypbl, NaTpybKoB
1 Ha U3rOTOBMEHNE COEAMHUTENBHBIX MydOT camopery-
NMPYIOLLMXCS UM MEPHbIX PE3UCTUBHbLIX Kabenen.

MprbnnanTensHO LWar cnMpany MOXXHO OnMpeaenvTb

no tabnuue:

auamerp MeTp TPyObl, M

s |37 | 12 | 13 | 14 | 15 |
34 25 17 14 11 10
42 31 21 17 14 13
48 35 24 19 16 14
60 43 30 24 20 18
76 52 36 29 24 21
89 63 43 35 29 26
102 7?2 49 39 S5 29
114 80 56 44 37 33
141 99 68 55 46 40
168 118 81 65 56 48
219 152 105 84 71 62

O6Lwue pekomeHaaLumn

Mepen MOHTaXXOM HarpeBaTesfbHbIX Kabenein BakHO
npoBepuTs TPYOOMPOBOA Ha MPeaMeT MNOoBPEeXAaeHWs
nnn ytedkn. Kpome Toro, TpyObl Mocrie MoOHTaxKa AOmxK-
Hbl ObITb TEMION3ONMPOBAHbI, TaK Kak 3TO 3HAYNTE b-
HO YMeHbLLAaeT TennonoTepu.

Kabenb OomkeH ObiTb akkypartHo, 6e3 ycunus (Hats-
YKEHWSA) YCTAHOBNEH Ha Tpybe BO M3bexxaHue NoBPeEXX-
aeHun. OH OoMmKeH NNOTHO nNpuneraTe K Tpyde no Bcew
CBOeW AnnHe. 3TO MOXHO caenaTb Npwv MOMOLLM anto-
MWUHWEBOW NUMKOWM NEHTbI.

DEVI

MnacTtukosyto neHty NPUMEHATD 3AMPELLEHO!

Kabenb Henbasa yknaabiBaTb Ha OCTPbIX Kpasx TpyObl.
He pekomeHoyeMm HacTynaTth Ha kabenb. Ha TpaHLee
c Tpybol OomkHbl ObITb caenaHbl OTMETKW, yKadbiBa-
toLMe Ha TO, YTO YCTaAHOBMEHb! HarpeBaTesbHble Ka-
6enun. Takxe gomkHa ObITb yCTaHoBNeHa Tabnmyka ¢
npegynpexaatoLlen Haancslo, HanpuMep:

«BHUMAHUE: HArPEBATEJIbHbIW KABESb 220 B!»

N3onnpoBaHHble TPyObl OOMXKHbLI ObiTb OTMEYeHb!
npenynpeXaatoLLM 3HaKOM C HaPY»KHOM CTOPOHbI Te-
NNOU30MALMOHHOIO MaTepuana.

Ecnun Tpybbl ¢ kKabenamm yCTaHOBNEHbI Had 3EMEN, OHU
[OMKHbI HAXOAWTLCA B MPOYHOM 1 6€30MacHOM Kopryce
(kopobe), copgeprkalliem NPenynpPe K fatoLLy0 HaanMCh.

OKpaH HarpeBatefbHbix kabenen OomkeH ObiTb 3a-
3eMIEeH B COOTBETCTBUM C AENCTBYIOLLMMI NpaBuiamm
My3 n CHwul.

He pexkomeHayem yknaabieath kabenb Npu Temneparype
Hke -5°C. MpWn HU3KKMX OTpULATENbHbLIX TeMnepaTtypax
obonoyka Kabenst CTaHOBUTCS XECTKOM 1 NIOX0 rHeTCs.
Mocne ycTaHOBKM HEOBXOOMMO MPOBEPUTL OMUYECKOE
COMPOTMBNEHNE HarpeBaTenbHOro Kabens 1 U3oNALMN.

B Havyane moHTaxa kKabenb KpensT K Tpybe mpu Mno-
MOLLM OTPE3KOB aITFOMUHWEBOW NEHTbI C NHTEPBAIOM
npubnuantenbHo 30 cM. 3aTteM OH OOMKeH ObiTh 3a-
KpenneH atoMUHNEBOW NEHTOM BOOMb MO BCeW ONn-
He. Taknm obpasom, HarpeatenbHbin kabenb He By-
OET UMETH MPAMOro KOHTaKTa C TEMMOU30NALUNOHHBIM
marepuanomM un 6yaeT NPOYHO 3aKpeneH K MOBEPXHO-
CTV TPyObl M UMETb XOPOLLMIA TENSTOOTBOA.

MMepen yCTaHOBKOW HarpeBaTeflbHOro kabensd Ha nna-
CTUKOBOW TpyOe €€ NoBEPXHOCTb HEOOX0AMMO OKNEUTb
ANIOMVHMEBOW NTEHTOM Un oonbro. Takum 06pasom,
TENNO PaBHOMEPHO OydeT pacnpepensTbCs Mo BCel
LSIVHE TPYOb!.

CoeanHuntenbHas MydTa Mexay HarpeBaTefbHbIM Ka-
6enem 1 NOABOAALMM (XONOAHbIM) KOHLIOM Takxe
[OMmKHa ObITb yCTaHOBNEHA Ha MOBEPXHOCTN TPyObl C
NMOMOLLIbIO altOMUHUEBOW NUMKOM NeHTbl. [JaTink Tep-
MOpEerynsaTopa AomKeH ObiTb NPUKIEeeH antoMUHNEBOM
NEHTOM K MOBEPXHOCTW TPYObI 1 pa3melLieH nocepeanm-
He Mexay NUHUAMK Kabens.

HOunameTp n3rmba kabens gomkeH ObiTb HE MEHee Lue-
CTV AMaMeTPOB camoro Kabens.

Harpysaka Ha kabenb Npu pacTsXKeEHNN He AoSKHA Npe-
BbILLATb 25 Kr.

Kabenb Deviflex™ HeoOxoanMo yKnaabiBaTb pPaBHOMEP-
HO, 1 ero NMHUN He AOMKHbI NepeceKaTbes Mexay COBO0.

3.6 Bbi6op o60pyaoBaHus

[ns 3alMTbl NNacTUKOBBIX TRYO OT 3amMep3aHist MOLLI-
HOCTb HarpeBaTeNnbHOro Kabens He OOSKHa MpPeBbl-




wate 10 Br/m. Ona metannmyeckmx Tpy6 MOLLHOCTb
HarpeBaTenbHOro Kabenst MOXXET ObITb BbILLE.

Kabenu Deviflex™ DTIV-9 n Devi-Pipeheat™ DPH-10
NCMOb3YOT B TPyHax C BOAON.

[na cuctem DEVI 3aLLmThl OT 3aMep3aHis 1 nogaepkaHns
Temnepatypbl B TOy60NpPOoBOAax NPUMEHSOT TEPMOpEryss-
Topb! Devireg™ 316, Devireg™ 330 nnu Devireg™ 610.

Bce Tepmoperynatopbl MMEIOT BbIXOAbl KOHTAKTOB pene
1, Takum 06pasoM, MOryT yNpaBndTe KabenbHon oborpe-
BaTENbHOW CUCTEMOM OOMbLLIOM MOLLHOCTM Yepe3 Mmar-
HUTHbIE NMyCKaTenu (KOHTAKTOPbI).

3.7 PacuyeT u noa6op

Tpy6onpoBog B 3eme

Tennonotepu 1 M TpybonpoBoaa B 3eMie PacCHUTbI-
BaloTCs No popmyne:

g[BT/Mm] = 1,32”"1—'“

In| —
d npwv ycnosnn h > 6 d,

roe: h [m] — ry6buHa 3aneranusa TpyoObl B 3emnie, MM
d [MM] — Hapy>XHbI anameTp TPyObI
AT — nepenap Temneparypbl t_ ~t
3Ha4veHne 30 K
t,,, [°C] — Temneparypa BHyTPK TPYObI
Coap [°C] — Temnepartypa BO3dyxa Hag 3eMnen
A — yOenbHasa TenonpoBOAHOCTE MPYHTA, TUMO-
BOe 3Ha4eHue 0,5 Bt/m-K

wapy TVINOBOE

[nsi BbiOpaHHbIX 3Ha4eHuin AT 1 A 3HaYeHKe Tpebye-
MO MOLLHOCTU Ha 1 M Tpy6bl p [BT/M] ans komneHca-
Lmm TennonoTepb g [BT/M] MOXHO B3ATb 13 TabNuLbl:

MuHumanbHas Temneparypa Bo3fyxa
B 3UMHMI nepuop -30°C

Tpebyemasi MowHocTb p(BT/M) npu

HapyxkHbii pa3nuyHoil rny6une h(mm) 3aneranus

anamertp TPy6bI

YO 500w | gooww [ 1000w |
21 26,9 24,4 23,3
27 28,4 25,6 24,5
33 29,8 26,8 25,5
42 31,7 28,3 26,9
48 32,8 29,2 27,7
60 349 30,8 29,2
75 37,3 32,6 30,8
89 39,3 34,2 32,2
114 42,8 36,7 e
165 49,1 41,3 38,4

PacuéTtHasn doopmynia cnpaeennvea B MpeanookeHnn, 4To
MOBEPXHOCTb 3EMITN HE MOKpPbITa Crioem cHera (06Cy»um-
Baemas gopora, MoctoBas). [py HamM4mMM CHEXXHOro No-
KpOBa TEMNOoNoTEPU MOTYT ObITb B HECKOMBKO Pa3 MEHbLLE,
MPUHEM UX TOHHOE 3HaYEHME 3aBUCUT OT COCTOSIHVISI CHEra,
Han4ma BeTpa 1 ApYrx KnnMartu4eckmx ycnosunin. B pac-
Y&Tax NCMoMb30BaHO YCPEAHEHHOE 3HAYEHNE KO3DULM-
€HTa TenIoNPOBOAHOCTM MPOMEP3aeMoro rpyHTa. CTpyk-
Typa rpyHTa Takke BNUAET Ha BENUHMHY TENONOTEPD.

Tennonotepu Bcero Tpybonposoaa AnmHom L [m]:

Q[Br]=qxL.

MPUMEP : o6orpeTb Tpy6y KaHanusauuu, pacno-
NOXXEeHHY0 HenocpeacTBEeHHO B 3eMe.

[aHHble: cpepHsasa nonoca; YyryHHas Tpy6a ¢ y4acT-
KOM npomMep3aHus gnvHou L = 40 m, ¢ Hapy>XHbIM
AnaveTtpom d = 110 MmM; pacnonoXxeHa B rnecya-
HOM rpyHTe Ha rny6uHe h = 0,6 m. Tennousonsauus
M KONJIEKTOpP Tpy6onpoBoaa OTCYyTCTBYIOT.

PaccumTbiBaem no dopmyne tennonotepn 1 M Tpy6o-
nposofa:

2m-A-AT . 27-0,5-30

=13 =
4 5 4-600 39,7 B1/m
In| — Inf| ————
d 110

O6Lme TennonoTepwu:
Q=qxL=397Btr/Mmx40M=1590 Bt

HarpesaTenbHbin kabenb ¢ BHELLHEN 060104KOW, CTON-
KO K arpeCccuBHOM cpede 1 obecneqmBatoLLEn KOMMNEH-
caumio TennonoTEPL MPW YCTAHOBKE B OAHY JIMHUIO BHY-
Tpw Tpyobl: Devi-Pipeguard-33 B BoaoHOM cpene nveet
MOLLHOCTb TEMI00TAA4YM HE MEHbLLE PaCHETHBIX TEMMo-
noTepb. Utak, Beibrpaem camoperynmpyoLmnincs kaberns
anuHon 40 m. CoeguHuTenbHad mMydoTa OOMmKHA VMETb
LOMONMHUTENBHYIO TEPMOYCanoHHYto TPYOKY 13 maTtepmna-
na KINAR ans 3awmTbl OT BUAHWSA arpeCCUBHbBIX KaHanm-
3aUMOHHbIX CTOKOB.

q[BT /m]=13

Tpy6onpoBsop B BO3gyxe

[na pacyeTta TennonoTepb TPyOoNpoBoaa, PaCiONOXKeH-
HOO B BO3yXe, MOXXHO UCMOMb30BaTh H/KENPUBEAEHHYHO
dopmyny mnm Tabnuuy. OnpefenstoLyMn napaMmeTpamm
ANs pacyeTa SBMSoTCS pa3Mep TpyObl, TONLLMHA Cnos Te-
MIon3oALUMM 1 TEMMEpPaTypPa OKpPY»KatoLLIEN Cpefsb!.

Tennonotepwu:
2 X XA XL X (tgy— tuap)
Bt] = X1
roe: D [M] — Hapy»HbIh anameTp TpyObl C TEMNOM30-
naunen

d [M] — Hapy>XHbIA anameTp TPyObI

T — KOHCTaHTa (3,14)

L [M] — onnHa Tpy6bl

t,,, [°C] — Temneparypa *naKocTv BHyTPK TPYObI

DEVI
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Cap [°C] — Temneparypa oKpy>xxatoLLen cpebl

A [BT/M°C] — KO3 DULMEHT TENIONPOBOAHOCTM
Tennomsonauunn, obbivHo = 0,03 - 0,05

1,3 — K03 DULMEHT 3anaca

Mpumep

Tpy6y c Bogou guameTtpom 1 groim ¢ Hapy>XHOW Te-
nnousonsuven TonwmHon 30 MM Heo6xoAUMO 3a-
LWMTUTb OT 3aMep3aHusi, UCNOJb3ys HarpeBaTerib-
HbIA Kabenb. [Ans Hapy>XHbIX TPy6 Heobxopumas
pa3Huua temnepatyp (°t) gomkHa 6bITb HE MeHee
30°C. OnuHa Tpy6bl — 15 M.

30 Mmm

HaHHble ong pac4yera: Liap
D = 86 mm
d =26 MMm
L=15wm

t,, =0°C
tiap = -30°C

A = 0,04 Bt/m°C

D =86 mm QBy

d =26 mm
|_|O,E|,CTaBJ'IFIFI BCe 3Ha4YeHNd B d)OpMyJ'Iy, nony4”M pac-
HYeTHble TennonoTepu:

2 X m %004 x15 x 30
In(86/26)

Q[BT] = x 1,3=123 Bt

Tpebyemas MOUWHOCTbL Ha 1 M TpyObl paBHa:
123 Bt/ 15m = 8,1 Br/m

[nst gaHHOro NpuUMepa MOXXHO BbiGpaTh:

1. B cnyyae ¢ nnacTukoBoi Tpyboi — HarpeBaTebHbIN
kabenb DTIP-10 gnuHon 20 M, MouHocTbio 183 BT
(mpn 220 B).

2. B cnyyae ¢ metannuyeckom Tpyboi — HarpeBartesb-
HbI Kabenb DTIP-18 gnuHow 15 M, MoLHOCTbIO 250
BT (mpu 220 B).

B HmwxenpunBeneHHoM TabnuLe NnokasaHa 3aBUCUMOCTb
TennonoTepb TPYO pasdnmyHbIX AMaMeTPOB OT TOMLLMHbI
TENNoU30MALMN N Pa3HOCTX TeMMNepaTyp Ha NMOBEPXHO-
CTU TPYObl U HAPY)KHbIM BO3YXOM.

A — 3HaYeHWe TennonpPOBOAHOCTU TEMNOU30AALUMOHHO-
ro matepwuana ans ato Tabnuusl npuHaTo 0,035 Bt/meC.

BenbiM B Tabnuue BblgeneHsb! TernonoTtepn 1 NOroHHo-
ro MeTpa pr6b| Mo AaHHbIM, B3ATbIM M3 BblLLENpuBeE-
OEHHOro npmMepa.

DEVI

4.1 Monbl xXonoauUnbHbIX Kamep
M UCKYCCTBEHHbIX KaTKOB

Mpobnemy nmpomep3aHnsa rpyHTa B XONOQUIbHbIX Ka-
Mepax M Ha KaTkax C UCKYCCTBEHHbIM JbAOM MOXHO
PeLLUUTb C MOMOLLbIO CUCTEMbI 3aLLNThI OT 3aMep3aHuns
dovpmbl DEVI.

YcTaHaBnMBaemasi MOLWHOCTb

PacyeTHasa MOLLIHOCTb ANs YCTaHOBOK CUCTEM 3aLLMThbl
oT npomepaanud rpyHTa — 15 - 30 BT1/M? (He meHee 15).

[loTepun SHePrnm BHN3 3aBMCAT OT KO3dMLMEHTA Te-
NIONPOBOAHOCTN KOHCTPYKUMM MOna, »Xenaemom Tem-
nepartypbl OCHOBaHWA 1 TemnepaTypbl XONOAHOro no-
MelleHns. Pac4eT npon3BOAAT B COOTBETCTBMM CO
cneqnyloLLen dopMynomn:

P[Bt/M?] = K X At

roe: At° — pasHuLa Temnepartyp Mexay OCHOBaHMEM
nona v BO34yXOM B XONOAHOM MOMELLEHNM;
K - yoenbHaa Tennosas npoBOAMMOCTb Mona,
Bt/m2°C.

Mpumep

XonoaunbHasa Kamepa uMeeT cneayrome napame-
TPpbI: BHYTPEHHSA TeMmnepartypa: -25°C, temnepary-
pa ocHoBaHusa: +5°C, yaenbHasa Tennosas MpoBO-
AMMOCTb KOHCTPYKUuM nona: 0,5 Bt/m2°C.

PacyeT MOLUHOCTY Ha KBafpaTHbI METP:
P[Bt] = 0,5 Bt/M?°C X 30°C = 15 Bt/M?

YcTaHOBKa HarpeBaTesibHbIX Kabenen

YcTaHoBKy HarpesaTenbHbix kabenein Deviflex™ Bbi-
MOMHAIOT TakK e, Kak 1 B cry4ae ¢ 00blYHbIMM BETOH-
HbIMW KOHCTPYKUMSMK nonoB. CucTeMy o6a3aTenbHO
OybnumpytoT, Tak Kak Tpebyemblil rapaHTUnHBIA CPOK
cny>x6bl COCTaBASET OKONO 25-U NeT, a PEMOHT CUCTE-
Mbl HEBO3MOXeH. [lapannensHo yCcTaHaBnvBatoT [Be




Tonwwuna NnameTp Tpy6bl, AHOAM / MM

Tenno-
n3onauum o | % 1% | 1% Y ] ] 1 16 24
Ha TpyGe 15 | 20 32 | 40 150 | 200 350 | 400 | 450 600

PacueTHble TennoBbie NoTepu Ha 1 NOroHHbIA METp Tpy6onpoBoaa

20 72 84 100 120 134 162 19 23 29 4 52 64 74 81 92 108 115 137
30 10,7 126 150 180 202 244 29 34 43 61 78 95 111 121 138 155 172 205
40 143 168 20,0 240 268 325 38 45 57 81 104 127 148 162 184 207 229 274
10 Mm 60 21,5 252 300 360 402 487 58 68 86 122 15 191 222 243 276 310 343 411
80 286 337 40,0 481 536 650 77 90 114 163 208 255 295 323 368 413 458 548
100 36,0 424 503 605 674 817 97 114 144 205 261 320 372 407 463 520 576 689
120 445 523 622 748 834 1010 119 140 177 253 322 395 459 502 572 641 711 850

20 46 53 61 72 79 94 11 13 16 22 29 34 40 44 50 56 61 73
30 68 79 91 108 119 142 16 19 24 33 42 51 60 66 75 83 92 110
40 91 106 122 144 158 188 22 25 32 44 56 68 80 88 99 111 123 147
20 Mm 60 136 157 182 216 239 282 33 38 48 67 8 103 120 131 149 167 184 220
80 182 21,0 244 288 318 377 44 51 63 89 113 137 160 175 199 222 246 293
100 230 264 30,7 362 400 474 55 64 80 112 142 172 202 220 250 280 310 369
120 284 328 379 449 494 587 68 79 99 138 175 212 249 272 309 346 383 456

20 36 41 47 55 60 70 8 9 11 16 20 24 28 31 34 38 43 51
30 54 6,1 7,1 82 90 106 12 14 17 24 30 36 42 46 52 58 64 76
40 73 83 95 109 120 140 16 19 23 31 40 48 56 61 69 77 85 101
30 Mm 60 109 124 142 164 180 21,0 24 28 34 47 59 72 84 91 103 116 128 152
80 145 164 188 218 240 280 32 37 46 63 79 9% 112 122 138 154 170 202
100 182 208 238 276 301 353 41 47 57 79 100 121 141 153 174 194 214 254
120 22,7 257 294 341 373 436 50 58 Il 98 123 149 174 190 215 240 265 315

20 3,1 35 40 46 49 58 7 8 9 12 16 19 22 24 27 29 33 39
30 47 53 60 68 74 86 10 11 14 19 23 28 33 35 40 44 49 58
40 62 71 79 91 100 116 13 15 18 25 31 37 43 47 53 59 66 78
40 mm 60 94 106 12,0 137 149 173 20 22 27 37 46 56 65 Al 80 89 98 117
80 125 140 160 182 199 230 26 30 37 50 62 75 87 94 107 119 131 155
100 157 17,6 200 230 251 289 33 38 46 63 78 94 109 119 134 150 165 196
120 196 220 248 284 310 359 41 47 57 72 96 116 135 147 166 185 204 242

20 28 31 35 40 43 50 6 7 8 10 13 16 18 19 22 24 27 32
30 42 47 53 60 65 74 9 10 12 16 19 23 27 29 33 37 40 48
40 56 62 71 80 86 100 11 13 16 21 26 31 36 39 44 49 66 78
50 Mm 60 84 94 106 120 138 150 17 19 23 31 39 46 54 58 66 73 80 95
80 11,3 125 140 161 174 199 23 26 31 42 51 62 72 78 88 97 107 127
100 142 157 178 202 21,8 251 28 32 39 52 65 78 90 98 110 123 135 160
120 17,5 196 220 250 270 311 35 40 48 65 80 9% 112 121 136 152 167 198

20 24 26 29 32 35 39 5 6 7 8 9 11 13 14 15 17 19 22
30 35 38 43 48 52 59 6 7 9 11 14 17 19 21 23 26 28 33
40 47 52 58 65 70 78 9 10 12 15 19 22 26 28 31 34 38 44
60 7,1 78 86 97 104 118 13 15 17 23 28 33 38 41 46 51 56 66

UL 80 94 103 115 129 138 156 18 20 23 30 37 44 5 55 62 68 75 88
100 119 131 145 162 174 197 22 25 29 38 47 56 64 69 78 88 94 111
120 146 161 179 200 216 244 27 31 36 48 58 68 8 8 9 107 117 137
130 161 178 197 221 238 268 30 34 40 52 64 76 87 95 106 117 129 151
20 20 23 25 28 30 34 4 5 6 7 8 9 10 1 12 13 15 17
30 31 35 37 42 44 48 5 6 7 9 11 13 15 16 18 20 22 2
40 42 46 50 56 60 67 7 8 10 12 15 18 20 23 24 27 29 34
oms 60 62 68 76 84 90 101 11 12 15 19 28 27 3 3 B 4 M 5

80 84 91 101 112 120 134 15 16 19 25 30 35 41 44 49 54 59 69
100 105 115 127 142 150 168 19 21 24 31 38 45 51 55 61 68 74 86
120 131 143 157 175 186 209 23 26 30 39 47 55 63 68 76 84 91 107
130 144 157 173 192 205 229 25 28 33 43 51 61 69 75 83 92 101 118

20 18 19 21 24 25 28 3 4 5 6 7 8 9 10 11 12 13 14
30 28 29 32 35 37 41 5 5 6 7 9 10 11 12 13 15 16 18
40 36 40 43 47 49 55 6 7 8 10 11 13 15 16 18 19 20 24
somw 60 54 59 64 71 74 83 9 10 11 14 17 20 22 24 27 20 3 3
80 72 78 85 94 100 10 12 13 15 19 23 26 30 32 35 39 42 49
100 79 83 91 104 123 130 15 17 21 28 32 37 42 45 50 54 59 68
120 113 123 133 146 155 170 19 21 24 30 35 41 46 50 55 60 66 76
130 124 124 146 161 170 188 21 23 26 33 39 45 51 55 61 66 72 84
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SALLUNTA OT SAMEP3AHUA

KabenbHble CUCTEMbI: OHA U3 HUX FBMAETCS OCHOB-
How (pabo4eit), a BTopas — pe3epBHON.

HarpeBatenbHbii kabenb OOMmKeH ObITk YIOXEH NOA Te-
nnon3onaumer nona, Tak kak He06XOANMO 3aLLUTUTL OT
3amMep3aHns doyHgameHT nona. Kabenu gomkHbl ObiThb
YyCTaHOB/EHbI HEMNOCPEACTBEHHO HA MOBEPXHOCTU MPYH-
Ta UM doyHoameHTa 1 pacnonoXXeHbl Ha rMyobuHe, no
KparHein Mepe Ha 5 CM HWXKe CNos TeNNoU30IALUMN.

Ecnv B nomelleHn ecTb Kakmne-nnmbo onopHble ane-
MEHTbI, yCTaHaBnMBaemas MOLLHOCTb B OCHOBaHWK BO-
KpYr 3TWX 3NEMEHTOB AOSKHA ObITb BbilLE, MOCKObKY
B 3TMIX MECTax BO3HMKAOT HUCXOAALLME TENNOBbLIE MO-
TOKW (TENNONOTEPU 4YepPe3 HEM3ONMPOBAHHbIE BETOH-
Hble U CTanbHble KOHCTPYKLMM).

Bbi6op o60pypoBaHus

BoamoxHbIt Beibop kabens: Deviflex™ DTIP-10, no-
FOHHas MoLLHOCTb KoToporo 10 BT/m (230 B).

Mpu yknagke aTtoro kabensa ¢ warom 35 CM ycTaHoB-
neHHas MOoLLHOCTL 6yneT pasHa 30 BT/M2. BO3MOXHO
npumeHeHne kabenei DSIG, DTCE.

CucTtemy 3aWnTbl OT NPOMEP3aHUA KOMMANEKTYIOT TEp-
moperynatopom Devireg™ 330 ¢ grnanas3oHom pery-
nuposaHus oT -10°C go +10°C.

Taknm 06pasoM, «Cuctema Ne 1» 9BASETCA OCHOBHOM,
N yCTaHaBNMBalOT ee Ha noadep»kaHve Temnepary-
pbl +5°C. «Cuctema Ne 2» 9BNSETCS PE3EPBHON, U ee
yCTaHaBMBalOT Ha Nogaep»xaHne temnepatypbl +3°C.

K BbIxogy MOAKMIOYEHMS HarpeBaTenbHOro kabens «Cu-
cTemMbl Ne 2» 0OMONMHUTENBHO MOAKAKYAOT YCTPOMCTBO
aBapunMHOM curHanmsaumm (3BOHOK, namna u T.m.).
B cnydae kakmx-nnbo otkasoB «Cuctembl Ne 1» Tem-
neparypa B 30He YCTAHOBKW MafaeT, v Nnpu OOCTVKe-
H1n +3°C BKTIOYaeTCsa HarpeBaTtenbHbln kabens «Cn-
cTemMbl Ne 2». OQHOBPEMEHHO C 3TUM BKIHOHAETCS CUr-
Hanvsaumd, npepynpexjalowas 0 HeoOXOAMMOCTH
ANArHOCTUKM OCHOBHOW CUCTEMBI.

BonbLine noMelleHna MMeeT CMbICIT pa3fendTb Ha
30HbI C OTAENBHBLIMW CUCTEMaMM B Kaxkaon. Hanpumep,
nometleHne nnowaabio 300 M2 MOXHO pasaenvTs Ha
TPW 30HbLI C ABYyMA CUCTeMaMn B Ka}K,El,OI7I.

Jdatymkn Ha npoBode ANt TePMOPEerynaTopoB BCer-
Aa OOMXKHbI ObITh YOXEHb! B 3aLLUMUTHYIO roppoTpyOKyY
AN NPOCTOThbl 3aMEHbI.

Mon xonopunbHowm KamMepbl

Ay

ApMUpoBaHHbIN 6eTOH

Tennouzonauus
Mpopownzonsaumns

ApMUpOBaHHbIN 6€TOH

a
a

. P
. a
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=

HarpesaTenbHbii kabens Deviflex™
MoHTaxHas neHta Devifast™

OcHoBaHue

7 7 7 // PYHT

4.2 [1Bepu n BopoTa

XonofHble MOMELLEHNA MOCTOAHHO noaBepP>XeHbI 06-
Pa30oBaHUIO Nibga N NHe4d.

Hanpumep, Ha OTKPbLITON ABEPU MOXKET NOABUTLCS Nef.
Kpome o4eBUOHbIX YObITKOB OT MOBPEXAEHMS YMNOT-
HeHMA OBEpPW, 3amep3luas KOHCTPYKLUMS MOXET Tak-
Xe MPEenaTCTBOBaTb ee OTKPLITUIO U 3aKPbITUIO, YTO, B
CBOIO ovepefb, NPVBEOET K NOBbILLEHHOMY NoTpebne-
HUIO BM1EKTPOSHEPIMN B XONOOWUNBHON Kamepe K3-3a
60/bLLUOM pa3HuLbl TeMneparyp.

MonaBWKHbIE BNEMEHTbI PasaBMXKHBIX M BpaLLaroLLMXCS
[BEPE TakKe MOABEPXEHbI Yrpo3e obneaeHeHNs. 310
KacaeTCsi He TONbKO XONMOANMBHUKOB, HO TaKXXe U rapar-
HbIX BOPOT M ABEPE MOEK AN MalLLMH 1 OpYrUX MoOMeLLe-
HWUI, rOe CYLLIECTBYET BEPOSTHOCTL 0Opa30BaHUs Hare-
an. MNpenynpeauTb BO3HUKHOBEHWE 3TUX NPOGIEM MOX-
HO C MOMOLLIbIO HarpeBaTenbHbix kabener Deviflex™.

YcTtaHaBnmMBaemasi MOLLHOCTb

[ns BOpOT 1 ABEPEN XONOAHbIX MOMELLEHUIA YCTaHaB-
nmMBaemMas MOLLHOCTb Ha MOrOHHbIA METP NEXUT B Npe-
penax 10-20 BT ong Kaxkaom KOHCTRYKLUMK.

[ns nona BpallaloLLmMXcst ABEPEN M MOABWKHbLIX 3e-
MEHTOB BHELLIHMX BOPOT yCcTaHaBnMBaemMas MOLLIHOCTb
OO/MKHA COOTBETCTBOBATb MOLLIHOCTW CUCTEM CTavBa-
HUS cHera 1 nbaa, To ecTb 350-400 BT/Mm2.

Mpumep

HuXHIOI0 NnaHKy Hapy>XHbIX CABUMXXHbLIX BOPOT He-
o6xoaMmo 3awuTUTb OT obneaeHeHua. [OnuHa
nnaHkv 7,5 m un wmpuHa 10 cm.

Takum 06pa3oM, HeEOOXOOMMO YCTaHOBUTL Ha MioLLa-
o 0,75 M2 cucTeMmy MOLLHOCTBIO okono 263 BT (13
pacyeTa 350 B1/M2), To ecTb 35 BT Ha METP KOHCTPYK-
umn. [ns oToM ycTaHOBKM MCMOMb3yeM HarpeBaTerb-
HbI kabenb Deviflex™ DTIP-18, 270 Bt (230 B), 15 m,
3aer|’|J’|eHHbIVI Ha niaHke B OABe JIMHUN.




YcTaHoBKa

YcTaHOBKY HarpesaTtensHoro kabens Ha BopoTa, ABe-
PV 1 T.M. BBIMOMHAIOT NyTEeM NPUKIensaHng ero ¢ nomo-
LLIbIO antOMUHWNEBOWN NEHTbl K 3aAHen (TbiNbHOM) YacTu
KOHCTPYKLUMW Nepen €€ MOHTaXKOM.

Ons 3awmtel OT 06Mep3aHna HanpPaBnAOLLMX NIaHOK
B MOy HarpesaTenbHbin kabenb yknaasBatoT B 6€TOoH
HemnocpenCcTBEHHO Mof NIaHKoiA.

BaxkHo, 4T06bI kKabenb 6bin YNOXXeH Tak, 4ToObl BNocnea-
CTBUM OH He Gbli MOBPEXXAEH NPU YCTAHOBKE MMaHKM.

Bbi6op o60pynoBaHus

PeancTueHble HarpeBaTenbHble kKabenu Deviflex™
MoLHoCThio 10-20 BT/M mcnonb3ytoT ans yknagki B
O€ETOH, HanpuMep, Ana yCTaHOBOK NOA HaNpasaoLLmMe
nnaHky 1 BpaLlaloLmecs aBepu.

[Npwn yCTaHOBKE B KOHCTRYKLMIO ABEPEN NN BOPOT XO-
NOAHbIX MOMELLEHUIA HarpeBaTefbHbld Kabenb, Kak
npasuno, paboTaeT NOCTOSHHO.

Ona opyrux ycTaHOBOK PEKOMEHAyEeM WMCMNONb30BaTb
3NEKTPOHHbBIM TEPMOPErYNATOP C AATYMKOM Temnepa-
Typbl Ha nposofe, Hanpumep Devireg™ 330 (-10°C
+10°C) nnu Devireg™ 610 (-10°C +50°C).

[Mpu yCTaHOBKE B KOHCTPYKUMAX AaTYMK TeMNepaTypbl
KPEenaT Tak e, Kak 1 HarpesaTtenbHbIi kabenb, ¢ no-
MOLLIbIO CAMOKNEIOLLENCS antoMUHUEBOW NIEHTbI.

Mpwn ycTaHoBKe MO HanpasnsaloLmMe nnaHkn rogopo-
TPY6Ky C OaT4MKOM Ha NMPOoBOAe yknaabiBatoT B GETOH
Kak MOXHO OMXKe K TOMY Yy4acTKy MnaHKu, roe KpensT
HarpesaTenbHbI Kabenb.

4.3 BoaoocTtoku

JIMBHEBbBIE CTOKWM OOXOEBOM W1 Tanon Bofdbl H4acTo yCTa-
HaBNMMBAIOT HA paMrax, MOCTax 1 3CTakadax, a ApeHaxk-
Hble CUCTeMbI AN OTBOAA BOMAbl — B HU3KOM MECTHOCTU.

[eorpaduyeckme ycnoBust U CYTOYHbIE M3MEHEHWNHA
TemnepaTtypbl B paroHe 0°C MoryT npmBecTu K obne-
LOEHEHMIO BOOOCTOKA, Y4TO CTaHeT MpUY1HOM 00paso-
BaHVA Nbaa BO BCEW CUCTEME.

B nepunoabl otrenenn cuncrtema CToka He OTTamBaeT
MONMHOCTHLIO, N Tanaa Boda He ycrneBaeT CTedb OO0 HO-
BbIX 3aMOO3KOB.

MpouncxoanT aanbHerlee obMep3anHne CUCTEMbI, KO-
TOpoe HapyLLlaeT ee paboToCNOCOOHOCTb, a B XyALLIEM
chny4ae NPUBOAUT K ee paspyLleHnto. 3Tnx npobnem
MOXHO 136exxaTb, YCTAHOBMB HarpesaTtesbHble kabe-
nn Deviflex™ B BOOOCTOYHbIE W ApeHaxHble TPyObl.

YcTaHaBnMBaemMmasi MOLLHOCTb

PacyeTHasa MOLLHOCTb AN CUCTEM 3aLLThl OT obnene-
HEHWA 1 CTamMBaHWs cHera U Nbga B 3aBWCUMOCTU OT
MECTHbIX KNUMaTU4EeCKMX YCroBun coctasnget 200-

400 B1/M?. [Inst 60NbLUMHCTBA TUMOB BOAOCTOMHbBIX TPYO
MOroHHasa MOLLHOCTb Ha MeTp cocTtasnset 30-50 Br.

Mpumep

KpyTas pamna, BegyLLas BHM3 K rapaxxy, 3aKaH41BaeTCcs
nepen BopoTamu. [na oTBOoAa AOKAEBOM U Tanowm BOAbI
HEMOCPEACTBEHHO Nepen BopoTamu Obina yCTaHOBNEHa
BOOOCTOYHAA peLleTka. HeobxoamMmo 3alumTnTb peLLeT-
Ky OT obrneaeHeHunsi, a OPEeHaXKHY0 KaHaBKy MpPOrpeTb
ansg obecneveHusa 6ecnpenaTCTBEHHOrO CTOKa BOAbl.

LLnpuHa BopoT 3 M, pasmep sogoctoka 10 x 10 cMm. Bo-
[IOCTOK YXOAMUT Ha rMyOuHYy HUXKe YPOBHS MPOMEP3aHus
(mpubnuautensHo 1,5 M). B xxenobe yctaHasnmsatoT 4
HUTW HarpeBaTenbHOro Kabens 1 2 HATKU B BOAOCTOK.
O6uiasa pamHa kabens 3 x4 + 1,5x 2 =15 m.

Kabenb DTIP-18, 270 BT (230 B) gnuHon 15 M, obecne-
4T cBOOOAHbLIV CTOK Tanom Bofasl.

YcTaHOBKa

HarpesatenbHbiii kabens Deviflex™ moxeT 6biTh Npu-
COElIMHEH K peLueTke 1 Tpybam C NMOMOLLbIO MOHTaX-
How neHTbl Devifast™ vnu 3axxnmoB Yepes kaxable 30
cM. OTUM Takxe obecnedmBaeTcs HeoH6XoaMMOe pac-
CTOSIHVME MeXay HarpeBaTefbHbIMU NUHUAMU Kabens.
LLar yknagkn 5-7,5 cwm.

Bbi6op o60pynoBaHus

[ns 3almTbl BOQOCTO4YHbIX PELLETOK U Tpy6 OT obne-
OEHEHNsT NCMONb3YIOT SNEKTPUYECKNE HarpeBaTesb-
Hble kabenu Deviflex™ mowHocTeio 18-30 BT/M 1 Tep-
moperynatopsl Devireg™ 316, 330 (-10°C...+10°C),
610, 850 unun DS-8. TepMoperynaTopbl ¢ gat4mkamm
Temnepartypbl 06ecneynBaloT BKOYEHWE Nogorpesa
TONMbKO B Cy4ae BO3HMKHOBEHWS YrPO3bl 06NeAeHEHNS.
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SALLUNTA OT SAMEP3AHUA

4.4 AHTeHHbI N NpoBOAa

CuctemMbl  OTOMNNEHUs
DEVI wvcnonbayioT B
KayecTBe CUCTEM 3a-
LNTbI OT 0BneaeHeHNns
MadTOBbIX, napabdonu-
YECKUX aHTEeHH W T.n.,
rae CyLlecTByeT pUCK
nageHus cHera 1 nbga
(cocynek) Ha neLuexo-
0OB vnu obneneHeHne
MOXET HapyLLIUTb HOP-
MasnbHyto paboTy 060-
pynoBaHus. Elle oauH
HEeManoBaXKHbIA MONo-
XKNTENbHBIA MOMEHT —
OTCYTCTBME HEOOXOAN-
MOCTW yaansTb nen u
CHer BPYYHYIO.

YcTtaHaBnMBaemasi MOLLHOCTb

Kak npaBuno, Mcnonb3ytoT HarpeBatefbHble Kabenu
MoLlHOCTBiO 18-20 Bt/M. [Nockonbky rnasHoM 3apa-
4Yelr CUCTeMbl ABNAETCHA NpedoTBpalleHne obpasosa-
HWS Hanegwu, ycTaHaBMBaemasi MOLLHOCTb Npubnnau-
TenbHo cocTasnseT 200-300 B1/m2.

MOLLIHOCTb CUCTEMbI Ha 1 M2 3aBUCUT OT TUMNA KOHCTPYK-
LM, MO3TOMY TPYAHO AaThb KakMe-nmbo obLLmne pekoMeH-
gauymn. ObblHHO kKabenb yknaablBatoT C LaroM 5-7,5 cMm.

YcTaHoBKa

Cnocob KpenneHus SneKTPUHECKMX HarpeBaTebHbIX
kabenen K Mma4TaM, MPOBOAAM, aHTEHHAM W T.1M. 3aBUCUT
OT KOHKPETHOWM 3afa4n, HO 4acTo kabenu Kpenar ¢ no-
MOLLIbIO &ITFOMUHMEBOW KNEMKOW NEHTLI UM Cparbio
000pa4MBalOT BOKPYI HY>KHOIO 3f1IEMEHTA KOHCTRYKLNN.

Bbi6op nspgenus

[na 3awmTtbl aHTEHH M NPOBOAOB OT 3aMep3aHng UC-
Nonb3ytoT HarpesaTtenbHbil kabens Deviflex™ moLi-
HocTblo 18 - 20 BT/M. [Ina Taknmx yCTaHOBOK pPeKOMEH-
Ayem ucnonb3oBate Tepmoperynatop Devireg™ 330
(=10°C...+10°C).

4.5 Pe3sepByapbl

HeobxogmMMocTb 3almThbl TPYO 1 pe3epByapoB OT 3a-
Mep3aHNs BOSHMKAET C LieNbio NoAaep KaHns cesobo-
HOro TOKa TPaHCMOPTUPYEMbIX XMOKOCTEW, a Takke
Ans obecneyeHnss MUHUMaNbHO OOMYCTUMON Temnepa-
TYpbl B CUCTEMAX PE3EPBYAPOB, YTOObLI N36eXXaTb NPO-
6neM, CBA3aHHbIX C 3aCTOAMM XXUAKOCTH, Koarynsumen
WU 3aryCTEHMEM.

CucTeMbl 3alnThbl OT 3aMep3aHns MOXHO MCMOMb30-
BaTb ANS Pa3nn4YHbIX PE3EPBYAPOB N KOHTEMHEPOB B
CENbCKOM XO3ANCTBE U MPOMbILLIIEHHOCTH.
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YcTaHaBnMBaemasi MOLLHOCTb

[axe npu xopoLuen Tennousonsaumm pesepsyapa ans
noaaep»aHus onpeaeneHHon TemnepaTtypbl HEO6X0-
ONMO KOMMEHCNPOBATL TEMIONOTEPN. Sap,aqy MOXHO
peLUnTb, YCTaHOBMB HarpeBaTeNbHbl kabenb Ha nog-
BOOALLMX Tpybax 1 pesepsyape.

CyLlecTByeT psif YyCNoBuin, He0OXoAUMbIX AN pacyeTa
Tpebyemon MOLLIHOCTU:

® pe3epByap AOMKeH ObiTb TENNOU30NMPOBAaH MO BCE
NMOBEPXHOCTU;

® CLCTEMY MCMOSb3YHOT TOMbKO A5 NMOAAEKaHUA TEM-
neparypsbl, a He 15 ee yBennyeHus.

Tpebyemble gaHHble:

t,,, — Temneparypa xuakoctu pesepsyapa, [°C]

t,.p — HAPYXXHAA TEMNeparypa, [°C]

At — pa3HvLa Mexxay TemnepaTtypoi »XMOKOCTU U Ha-
pyxHow Temnepatypoi, [°Cl. (At = tyy — tyap)

S — obLas nnoLags NoBEPXHOCTU pesepsyapa, [M2]

d — TonuwmHa Tennomnzonaummn, [m]

A — TennonpoBoAHOCTL Tennonsonsunn, [Bt/m °C]J

1,3 — koadhuLUMeHT 3anaca

dopmynbl A4nsa pacyeta
Tennoeas NPOBOAMMOCTL 1 M2 Tennon3onsUmm TonLLn-
Hom d [Mm]:
K = A/d[Bt/M?°C]
Tennonotepu:

Q=S XK x At x 1,3 [Brt]

[Npumep pacyeTa:

t = +20°C

g = ~20°C

At = 20°C - (-20°C) = 40°C

S=10 m?

d=0,1m

A=0,04 Br/m°C

K=2/d = 0,04 Br/m°C / 0,1 M = 0,4 Br/M2°C
Q=SxKxAtx1,3=10M%x0,4 Br/mM*°Cx 40°Cx 1,3
Q=208 Br.




YcTaHoBKa

HarpeBaTenbHbli kabenb forkeH ObiTb PaBHOMEPHO
YNOXeH Ha BCein NoBepXHOCTH pesepsyapa.

Ecnu Takon BOBMOXXHOCTU HET, TO HarpeBaTesbHbIN Ka-
6enb ycTaHaBNMBAaKOT Ha HUXKHEN YacTu pe3epByapa.

KpenneHne kabens ocyLlecTBNAOT MMMNKON antoMUHN-
€BOW NEHTOW.

Bbi6op o60pynoBaHus

HarpesatenbHbie kabenu Deviflex™ moLHocTbo 18 -
20 BT1/m n camoperynvpytoLimecs kabenm ncnons3yoT
ANS 3aLUMTbl pe3epByapoB OT 3aMep3aHus.

MpumeHsaloT  Tepmoperynatopel  Devireg™ 316,
Devireg™ 330 (-10°C...+10°C) nnn Devireg™ 610.

4.6 3aTBepaeBaHue 6eToHa

KabenbHble cuctembl DEVI npumeHsioT ans 3ateep-
AeBaHua 6eToHa B 3VMMHUI Nepuvod nNpw oTpuuatenb-
HOW TeMneparype, Korga HET BO3MOXXHOCTY MEPEHECTU
CPOKW CTPOUTENbHbIX PaboT.

Cwuctembl DEVI ncnonbaytoT ans BCex MPOEKTOB, rae
HeobxoaMMo 06ecnevYnTb HOPMamnbHbIM MPOLIECC 3a-
TBEpOeBaHusa 6eToHa.

YcTtaHaBnMBaemasi MOLLHOCTb

Tpebyemas MOLLHOCTb — npubnuanutensHo 400 Br/m3
npu Temneparype -10°C nnu Hwxke. Ecnv Temneparty-
pa onyckaetca Hxe -10°C, KOHCTPYKLUMIO Heobxoaum-
MO HaKpbITb TEMIOU3ONALUMOHHBIM MaTOM.

MOLLHOCTb He fomnxHa npesbilats 400 BT/M3, Tak kak
3TO MOXET YCKOPUTb HopMarnbHbI NpoLece 3aTsepae-
BaHWs 6eTOHa, NMPUBECTN K CHUKEHMIO Ka4ecTBa KOH-
CTPYKUMM UM ee MOBPEXOEHUIO.

B 3aBKCHMOCTV OT Hapy>XHOW Temneparypbl cructema
MOXET NOoAAepXMBaTb Temneparypy okono +1...+2°C
B Te4eHne Hefenu. B Takom cryvae MOLLHOCTb MOXET
ObITb MOCTENEHHO YMEHbLLEHA.

Mpumep

3aBop npom3BoAUT COOPHbIE 3NIEMEHTbI Xefe30-
6eTOHHbIX KOHCTPYKLMW. [TOCKONbKY 351EMEHTbI U3-
rotTaBNIMBalOT Ha OTKPbITOM BO3AyXxe, HEO6XOANUMO
obecne4ynTb Npouecc saTBepgeBaHus 6eToHa u 3a-
WMTUTb U3LeNNsA OT 3aMep3aHuUs BoAbl B 3UMHUN
nepvop. ANeMeHTbl KOHCTPYKLUN CTEH UMEIOT pas-
Mep 265 x 255 x 10 [cm] (BbicOoTa X LUMPUHA X TOJI-
wumHa). O6Liee KONMYEeCTBO UCNOJNb3YEeMOro 6eTo-
Ha 0,676 m3.

[ns 3alMTbl TaKOro 3MeMeHTa OT 3amMmep3aHus UCMOoSb-
3yeM HarpeBaTefbHbI kKabenb Co CNeayroLLIEN MOLLIHO-
cTblo: 0,676 M3 x 400 Bt/M3 = 270 Br.

MoyxHO BbIGpaTh HarpeBatenbHbln kabens Deviflex™
DTIP-18, 270 BT (230 B), 15 M. Kabenb kpenutcd K ap-
maType C warom npubnunantenbHo 45 cw.

[na ynpasneHus Temneparypon HarpesartefbHbIn Ka-
6enb noakn4aloT K Tepmoperynstopy Devireg™ 330
(-10°C...+10°C) ¢ par4mkKomM TemnepaTtypbl, NOMELLEH-
HbIM B 6€TOH MexXay ABYMS NUHUAMM kKabens. Tepmope-
ryNsTop HacTpavBaloT Ha NoAAepXaHne TeMnepaTypbl
B 6eToHe oT +2°C go +3°C.

[Mpw cpenHen Hapy»xHOW TeMnepatype Bosayxa -8°C u
nepunoaoM 3atBepaeBanusa 7 gHen noTpebnerHne aHep-
rum 6ynet He 6onee 10 - 20 kBT/4.

YcTtaHoBKa

HarpesartenbHblie kabenn Deviflex™ kpendar k apma-
Type 6yayLien 6ETOHHOM KOHCTPYKUMK (BETOHHAs Niun-
Ta, PyHOAMEHT UNK CTeHa) Npyv MOMOLLM NPOBOOKM,
XOMYTOB 1 T.1.

Kabenu He OomKHbI nepeceKkarbCca Nnn coriprkacarbC4d.

OunameTp narnba kabensa gomkeH ObITb HE MeHee 6 au-
ameTpoB caMoro kabens.

Kabenb He QOmKeH KOHTaKTMpOBaTb C Matepmasnom Te-
nnon3onaunn.

HarpeBatenbHbli Kabenb OOMKeEH ObITb yCTAHOBNEH
MO BHELLHEMY Kpar Hapy»HOW MOBEPXHOCTU (Kak Mu-
HUMYM Ha 5 CM HWKE NOBEPXHOCTW) BETOHHOW NAUTLI.

Bbi6op o60pyaoBaHus

B ycTtaHoBkax Ona 3arBepheBaHusi OeTOHa MCnonb-
3yloT HarpeBatenbHble kabenu Deviflex™ wmolHo-
cTbto 18 - 20 BT/M 1 Tepmoperynatopsl Devireg™ 330
(-10°C...+10°C).
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5.1 O6orpeB nomeLLeHUN
ANA XXUBOTHbIX

B cenbCkoM x0351MCTBE 4aCTO BOIHMKAIOT NPO6IeMbI C
cozfAaHneM ans XMBOTHbIX ONTMMAaNbHbLIX TeEMAepaTyp-
HbIX PEX/MOB.

Hanpumep, ang 6bICTPOro pocTta NopocsT Heobxoau-
MO, 4TOObl TeMmrepaTypa Tena He CHwkanacb K3-3a
NPOXNagHoro nona Wnn NnomelLleHns, B KOTOPOM OHM
HaxopasaTcs.

OnTumMansHoe peLleHne — ycTaHOoBKa HarpeBaTesbHbIX
kabenew Deviflex™ B non.

B cBMHapHMKax ¢ HOBOPOXXAEHHBIMI MOPOCATaMM B Te-
YeHWe NepBbIX ABYX AHEeN HEOOXOAMMO MOALEPXKMBATb
Temnepartypy okono 30°C.

Ha npoTsxxeHun cnepyolmx 4-x Helens TemnepaTypa
JomKHa ObITb NocTeneHHo noHmxkeHa go 18°C.

3T0ro nerko 0ObuUTbLCS C MOMOLLIBIO 3MIEKTPOHHOIO Tep-
moperyndatopa Devireg™.

B nHkyb6atopax ¢ ublnisaTamm BbIrOAHO YCTAHOBUTb CU-
CTEMY BNEKTPUYECKOrO NOAOrPeEBa Nona Npu NOMOLLM
HarpesaTenbHbIx kabenel Deviflex™,

bonee paBHoOMepHasa Temneparypa no BCeM NOBEPXHO-
cTn nona 6e3 nonHoro oborpesa 3aaHnst 3HAYUTENBHO
YMEHBLUNT NOTpebneHne 3NeKTPO3Heprm.

Cpean aopyrnx npeuvMmyLLEecTB — cyxas MOBEePXHOCTb,
KOoTOopas Nerko ouvuvulaeTcs, U HeobxoOuMblid Temrne-
PaTYypPHbIN PEXNM, YTO B 3HAYUTENbHOM Mepe CHUXaeT
puyck 3abonesaHnin 1 T.4.

Cuctembl otonneHns DEVI pekomeHayeTcsa UCMonb30-
BaTb /15 CBMHAPHMKOB, KYPSTHUKOB, CBMHOGOEPM, XIe-
BOB W T.M.

YcTtaHaBnmMBaemasi MOLLHOCTb

Heobxoammoe konn4ecTBO Terna B MOMELLEHNN 3a-
BUCUT OT €ro KOHCTPYKTMBHbIX OCOBEHHOCTEN, HEOO-
XOOMMOM Temneparypbl, CYLLECTBYIOLLEN TEMNOU30Ma-
LMK, BAXKHOCTM BO3yXa U KONMNYECTBA »KMBOTHbIX.

DEVI

Toebyemas MOLLIHOCTb TakxXe 3aBUCUT OT pasmepa Xu-
BOTHbIX. PekoMmeHayeMas MOLLHOCTb NSt MOMELLEHW,
B KOTOPbIX COOEP>XKaTCs:

e UbinnsTa — 200 B1/m2;
® nopocata maccou 4o 20 Kr — 200 BT/m?;
e CcBUHBLYM OT 20 1o 50 kr — 150 B1/Mm2;

® cBUHbLM Bonee 50 kr — 100 B1/m2.

YcTaHOBKa

YcTaHOBKa Ha hepMax BbIMNOMHAETCA Tak Xe Kak U
00bl4Has yCTaHOBKa B BETOHHbIX nonax. [Ans nosbiLle-
HUA 9PPEKTUBHOCTM PaboTbl CUCTEMbI HEOOXOOMMO
NPEeAyCMOTPETb KA4ECTBEHHYIO TEMNOMU30MALMIO Nona
CHU3Yy.

B cBMHapHKWKax gonycTrma 6onee BbiCOKast MOLLHOCTb
(150-200 BT1/M?) B 3aroHax, rae coaep)arcs nopocs-
Ta, N MOHNXXEHHaA — B ocCTallbHOW YacTu nomMeLleHund.

HecmMoTps Ha >XeCTKMe ycnoBusi, B KOTOPbIX paboTa-
€T cucTemMa, oHa He TpebyeT obcnyxmBaHus, a 6eToH-
HbI1 NON MOXHO O4MLLATL NOBbIM MEXAHWYECKUM CMO-
Cco60OM 1 NPOBOANTb €r0 AE3UHAEKLMIO.

Bbi6op o60pynoBaHus

Ha depmax MOXHO ycTaHaBnuBaTb HarpeBaTesbHbIe
kabenn Deviflex™ molHocTbio 18-20 BT/Mm.

[ns ynpaBnexHus CUCTEMOWM MPUMEHSIOT TepMOpery-
natop Devireg™ 330 (yctaHoBka Ha npodounb DIN)
nnv Devireg™ 610 — ycTton4umB Kk Bnare (IP44) n moxet
ObITb YCTAHOBNEH HEMOCPEACTBEHHO BO BMaXXHbIX MO-
MELLIEHNSX.

PekomMeHOyem ycTaHaBnMBaTb TEPMOPErynsaTop Ans
KaXkOOro 3aroHa WM rpynnbl 3aroHOB CBMHAPHMKA,
4TOObI MOXXHO ObINO YNPAaBNATL TEMNEPAaTYPOV KaXKao-
rO U3 HUX B OTAENbHOCTU.




5.2 NMoporpes rpyHTa B Tennuuax

[ns yckopeHust pocTa 1 penpoayumpoBaHns pacTte-
HUM B OpaHXepesx U Tennmuax, a Takxke ans npoane-
HUs ce3oHa cbopa ypoxasi, NOYBY MOXHO Ha4YMHaTb
nogorpesaTth cpasdy e C NPUXOO0M BECHbI.

Kpome Toro, mogorpes no4sbl 06neryaet npoLece Bbipa-
LLIMBaHWSA TEMNOMOBMBLIX PACTEHMIN, KOTOPbIE OObLIYHO pa-
CTYT TOMBbKO B CYOTROMMUHECKUX (TPOMNYECKMX) LUMPOTAX.

CucTeMbl noforpesa rpyHTa UCMonb3ytoT B opaHxe-
pesx, Ha knymbax, rpsagkax ¢ paccaaoit u 6okcax ans
npopaLLMBaHUa CeMsH.

YcTtaHaBnMBaemasi MOLLHOCTb

[na gocTvkeHnsa onTMManbHOW TemnepaTtypbl MO4YBbI
06bl4HO TpebyeTca MOLLHOCTL 75-100 BT/M2. MoLy-
HOCTb HarpeBaTenbHOro kabens He OOMKHa MNpPeBbl-
watb 18 BT/M, Tak Kak npu CNNLIKOM BbICOKOW Temne-
paType BepOATEH PUCK MEPECYLLINTL KOPHEBYIO CUCTE-
MY pacTeHUn.

YcTtaHoBKa

HT00bl MMHUMM3NPOBATL TEMTONOTEPU BHU3, HEOOXO-
AMMO MCMOMb30BaTb COBPEMEHHbIE TEMNTONIONALUMOH-
Hble Marepuanbl C HU3KUM KO3MIULIMEHTOM Blaromno-
rnowieHns (Hanprmep, BCANEHEHHbIN NONUCTMPOM).

TennonzonsaTop Ao/MKeH ObITb MOKPbLIT 10-1 caHTUMe-
TPOBbIM C/I0EM MeckKa (rpaBuii He OOnycKaeTcs), B KO-
TOPbI YKNaablBalOT HarpeBaTeNbHbI Kabenb Takum
06pa3om, 4ToObl TOMLLMHA C0S Necka Had 1 Nofd HUM
6bina no 5 cMm. PaccTtosgHne mexay BuTkamu kabens
LOMKHO ObITb OKOMo 15 cM.

Ha cnoi necka, HacbiMaHHbIM Hag Kabenem, yknaabi-
BalOT METAIMYECKYIO CETKY UMM MaT Af1a 3alimThbl Ka-
6ena oT NoBpeXxaeHWin nonataMu UM ApyrMmm CTpo-
NTENbHBLIMW MHCTPYMEHTaMW. [1N0A0POAHbIN TPYHT Ha-
CbINaroT MOBEPX MeckKa.

Bbi6op o60pynoBaHus

[na TakmMx ycTaHOBOK 0OObIYHO MCMOMb3YOT Kabenu
Deviflex™ moLlHocTbio 18 - 20 BT/M.

[ns perynupoBaHus Temneparypbl NO4Bbl B OpaHXepesx
ncnonb3ytoT Tepmoperynsatopsl Devireg™ 330 vnu 610.

ﬂaT‘-II/IK OOJIKEH ObITb NMOMELLIEH B NO4BY.

OnTumansHaa Temnepartypa No4YBbl 3aBUCKT OT BMOA
pacTeHuin 1 Ux Bo3pacTa (Heo6XxoanMMO MPOKOHCYMLTU-
poBaTbCs CO CMeynanncToM-60TaHNKOM).

B opanxxepeax cpenHan Temneparypa Ha ypoBHe Kop-
Hel cocTaendaeT oT 15°C go 25°C. Ha knymbax v rpag-
Kax c paccagoi moxeT gocturats 30°C.

O6orpeB rpyHTa B Ternauuax

MpyHt

awmTHas cetka

[atumk Temnepatypsl nona (Ha Npoeoge)

[NecyaHas 3acbinka

HarpesatenbHblit kabenb Deviflex™
(I jl JI jl flt MoHTaxHas nenTa Devifast™
Tennou3onaum1oHHbIi Cnoit

OcHoBaHve nona

s

// // / / // TpyHT

6. MoporpeB TpaBsHbIX rAa30HOB

C nowmolbto HarpesaTenbHbix kabenen Deviflex™,
YCTaHOBNEHHbIX B FPYHTE OyTOONBLHOMO MO UMW MONS
ang ronbda, MOXHO MPOrpPeTh MOYBY U YCKOPUTb MUK
NpPOAIUTL POCT TPABSIHOMO MOKPbLITUSA. TakiM 06pa3om,
none 6ydeT roToBO K MCMOb30BaHWIO Ha OAVH-ABA
Mecsua paHblle, 4em 0Obl4HO, a Ce30H MOXET ObITb
npoasneH Ha 2-3 Mecdla OCeHbIO.

YcTaHaBnMBaemasi MOLWHOCTb

PacuyeTHasn MOLLIHOCTb O/1a nofgorpesa No4Bbl NNEXNT B
npenenax ot 50 o 100 B1/M2. 3HauntensHoe BvsHe
Ha yOenbHy0 MOLLIHOCTb OKa3biBaeT reorpaduyeckoe
MECTOMNONOXeHne, B1A MNMO4YBbl 1 BpeMdA roga.
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Ha doyTtbonbHbIX Monsax MexxayHapoaHoro pasmepa (70
x 110 M) obulas MOLLIHOCTb CUCTEMbI COCTaBNAET OT
400 o 750 kBrT.

YcTaHoBKa

HarpesatensHble kabenu Deviflex™ moxxHO ycTaHas-
nvBaTb Kak Ha MOAroTOBMIEHHOM K Urpe none, Tak u
npwv BOCCTAHOBMEHUM TPaBAHOro NokpoBga. NocnegHnin
cnocob noapaszymMeBaeT YKNaaKy HarpeBaTenbHoro Ka-
6ens HenoCPEACTBEHHO B MPYHT.

TpaBsHOM NOKPOB A0MKeH ObITb POBHbLIM. [1one A0MKHO
ObITb 060pYyA0BaHO 3PDEKTNBHON CUCTEMON ApeHaxa.

YCTaHOBKa BbIMNOMHAETCA C MOMOLLBID CheuvansHoro
nnayra, CNocobHOro yaep»xmeatb 0T 1 0o 3 KaTyLleK Ha-
rpeBartenbHOro Kabens OOHOBPEMEHHO, W, paspesas
no4By, yCTaHaBnMBaTh Kabenb Ha Hy>KHOW ryounHe.

NoXKeHneM Jatymka TemnepaTypbl B KOPHEBOV 30He Ha
rny6uHe okono 10 cM OT NOBEPXHOCTL.

O6nacTb NogorpeBa MOXET ObITh pas3aeneHa Ha HECKOSb-
KO 30H (HanpuMep Ha 4 30HbI — MO KONTM4ECTBY MaqT OCBe-
LeHns), 4ToObl UMETb BO3MOXXHOCTb YNPaBAaTe TeMnepa-
TYPHBIM PEXUMOM KaXkAOM 30HbI OTAENbHO. 18 cucTemsl
OoTONNeHVsA 60MbLLION MOLLHOCTM WCMOMb3YIOT Harpesa-
TenbHble kKabenu, paccymMTaHHble Ha HanpshkeHne 400 B.

Heobxoaumyto yCTaHOBMEHHYD MOLLIHOCTb CUCTEMbI, He-
CMOTPS Ha [OOCTaTO4HO 6OMbLUIME LMdIPbl, HA COBPEMEH-
HbIX GOMbLUMX CTAOMOHaX MOYy4UTb BOSMOXHO. Ha Takmx
CTafMoHax yCTaHaBNMBAIOT MOLLIHbIE CMCTEMbI OCBELLIEHNS,
KOTOPbIE MCMOMBb3YIOT TOMBKO BO BPEMS MPOBEAEHUS MaT-
Yyeln. HecnoxxHo caenarb HeobxoaMMble N3MEHEHMs, YTOObI
3NEKTPO3HEPTNIO MCMNOMb30BaTh AN KabefbHOM CUCTEMBI
B NEpVobl, KOra He UCMOMb3ytoT CUCTEMY OCBELLIEHUS.

HarpeBatenbHbll Kabenb pekoMeHoyem BKMOYUTL BEC-
HOW, 3apaHee 3a 4 - 6 HefleNnb OO Havana MCnonb3oBa-
HNGA NOMA, TaK Kak POCT TpaBbl AOMKEH HA4aTbCA A0 MO-
MEeHTa UCMOoNb30BaHUs Nons cTagMoHa 6e3 Kakux-nnoo
PUCKOB €€ NMOBPEXOEHUS.

CornacHo INy3 un CHwuI, B uensix 6e3onacHOCTV Harpe-
BaTeNbHbI Kabenb Nofd TPaBsHbIM MOKPOBOM [O/KEH
ObITb 3KPaHMPOBaHHbIM, 3a3eMIEH, 1 HEOBXOOMMO UC-
nonb3oBaTh pene TokoB yTe4dkn (Y30).

Wl Walb BWpdB— 1

o ———— TpyHT

3awmtHasa ceTka

PaccTosHne mexay HuTkammn kabensa 3aBUCUT OT ero
MOrOHHOM MOLLHOCTU N YCTAHOBNEHHOM MOLLHOCTU Ha
1 M2. OTa BenunimHa nexut 8 npegenax 20 - 40 cwm. TMo-
BEPXHOCTb FPYHTa MPaKTUY4ECKN HEe MOBpexaaeTcd u
rotoea K mcnonbadosaHuio cnyctd 10 - 15 gHen nocne
yCTaHOBKMW. HarpeBaTtenbHble kabenu ycTaHaBnvBatoT
Ha 20 - 30 CM HKe MOBEPXHOCTK, 4YTOObLI M36exaThb X
NOBPEXOEHUSA MPWU NCMNONb30BAHUN CMOPTUBHbLIX CHa-
PAOOB C OCTPbIMY HAKOHEYHUKAMU U MPOHUMUN UHCTPY-
MEHTaMM TEXHNYECKNX Cy»XO.

MpakTuka NpUMEHeHNss CUCTEMbI NMokasana, 4To B Be-
CeHHe-OCEHHWUIN Nepunodbl Temnepartypa B MPUKOPHe-
BOI 30HEe Ha rMybuHe okolo 10 cM OT MOBEPXHOCTU,
HaxoauTcs B npenenax o1 +6°C no +10°C.

Korga mone He MCMonbayeTcs, To AN noaaepkaHus
HeoOXOANMOro Ternna v BAaXKHOCTM MOYBbI M0 HaKpPbI-
BalOT MNEHKOM U aHanornyHbIM MaTepuanom.

Bbi60op o60pynoBaHus

[na oborpesa TpaBAHOMO MOKPOBA WCMOMb3YIOT Ha-
rpeeatenbHble kabenn Deviflex™ mowHocTeio 18 - 20
B1/m (230 B nnm 400 B).

Ona perynupoBaHua Temnepatypbl HeEOOX0AMMO WUC-
nonb3osare Tepmoperynatop Devireg™ 330 ¢ pacno-

DEVI
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HarpeBatenbHbiii kabenb Deviflex™
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MoHTaxHas neHta Devifast™

7.1 PaamopaxuBaHue rpyHra

Packornka 1 noarotoBka 3emsu, NpoMepaLUEn 3a 31UMY,
MOXET MPedcTaBNsiTb CEPbe3HYD Npobnemy. bbICTpo
1N 3PPEKTNBHO PELLNTE €€ MOXHO, MCMONb3ysa SMeK-
TpUYeckme HarpesaTenbHble kKabenn nnm matel DEVI.

BpemeHHas ycTaHoBKa (Hanmpumep, Ha Ho4b) Harpe-
BaTeNbHbIX Kabenein, NOKPbITbIX TENIOM30MALMEN, NO-
MOXET OTTadTb 3emfnie A0 COCTOSIHMS, CPaBHMMOIO C
BIAXXHOW BECEHHEN MOYBOW.

TunnyHble 06nacT MCNONb30BAHNA — CTpoOuTENbHbIE
NMoLlagKky, panoHbl 3aCTPOVKKM, PaCKOMKK 1 T.M.

YcTaHaBnMBaemasi MOLLHOCTb

Mpu Temnepatype oT -5°C o -10°C ncnonb3ytoT cu-
cTeMbl MoLLHOCTLIO 250 - 350 BT/M2. Mpu 6onee HM3-
KMX Temrneparypax pekomeHayem ucrnonb3oBaTtb 60-
nee BbICOKYIO MOLLHOCTL 400 - 500 BT/M2.

C TOYKM 3PEHUA MPaKTUYHOCTW, MakCUMalnbHaa MOLLL-
HOCTb AN TaKMX yCTaHoBOK 400 BT/M? (o)1 Harpesarens-
Horo kabensa DSIG-20 war yknagku nvHun kabensa 5 cm).
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MNpr HeoBXOANMMOCTM NPOANEHMSA Nepmuoaa oTTanBaHns
cnegyeT MCMoNb30BaTb HECKOMNBbKO cnoes unn 6onee
TOMCTbIN CNOW TENNOUIONALMNN.

Mpumep

Bo Bpema 3aMOpPO3KOB Ha MPOTSHKEHUM HECKOMNbKMNX
Hefenb Ho4Hasa TemnepaTtypa 6bina -10°C.

HeobxoamMo BbIKOMAaTh MPYHT Ha mnowam 4 M2 (2 x 2),
ryouHOM 1 MeTp, 4TOObI NOY4YNTb AOCTYM K SNEKTPU-
4YeckoW pacnpenenuTensHon Kopobke, HaxoasLlencs
noA 3emnen.

3a peHb [0 3annaHMpoBaHHOM paboTbl HA OaHHOM
y4yacTKe yKnagplBatoT HarpeBatesbHbI kabenb DTIP-18,
44 m, obLen moHocTeo 790 BT. Kabenb dumkcupytoT
Ha MOHTaxkHOW neHte Devifast™ c warom 5 cm, 410
obecreunBaeT yCTaHOBMNEHHYIO MOLLIHOCTL 360 BT/M2.

Kabenb BKMOYAOT Ha HOYHOWM Nepurod paboTh!.

Ha cnenytoLmin feHb 3emMnsd NoaroToBneHa Ans BbieM-
KN rpyHTa. Pacxopn anekTposHeprum gns aTon ycTa-
HoBKM 10 - 15 KBT/\.

YcTtaHoBKa

OnekTpuyecknin HarperatenbHbli kKabens Deviflex™
nnu mat Devimat™ yknagbiBatoT HEMOCPEACTBEHHO
Ha MOBEPXHOCTb 3EMAM W HAKpPbIBAIOT YTEMIUTENEM.
Kabenb kpenat Ha neHte Devifast™ gna obecnede-
HWSI HY>KHOIrO PACCTOSHUS MeXXAY ero NUHUAMU.

Bbi6op o60pynoBaHus

[nsa Takom yCTaHOBKM BbIOMpPAtOT HarpeBaTenbHbIn Ka-
6enb Deviflex™ moLuHocTeio 18 - 20 BT/M nnun Harpe-
BaTenbHbIn MaT Devimat™ motlHocTsio 300 BT/M2.

Takow TUN YCTaHOBKM He TpebyeT NpUMeHeHUs TepMo-
perynsaTopa. OgHako, B Lensx 6e30nacHOCTV HarpeBa-
TenbHbI Kabenb forKeH ObiTh 3a3eMeH.

Pa3mMopaxuBaHue rpyHTta

I Sy

7 ®——~—— HarpesartenbHblii kabenb Deviflex™

7 / 7 MoHTaxHas nexta Devifast™

//////

TpyHT

7.2 3awmTa NosioB OT KOHAEeHcauuu
Bnarm

B OBEPHbLIX MNMpoemMax Mexay XOoJ1o0OHbIMW CKMaaCKNMU
1 oTannmnBaeMbiMn NMOMELLEHNAMN N3-3a MNMOCTOAHHbIX
rnepenagoB TeMriepartypbl Npn OTKPbIBaHN 1 3aKpbiBa-
HUM OBEPEN Ha MOy MOXeT O@paSOBaTbCﬂ KOHAEHCAaT.

370, B CBOKO 04epedb, MOXET MPUBECTU K obpa3oBa-
HWIO OMacHbIX Hanegen. YTobbl MPenoTBPaTUTL NX 06-
pazoBaHne, HyXKHO 060rpeTb 3TW y4acTkM nona.

Takxxe Takasg yCTaHOBKa YMEHbLLINT CKBO3HSAKN B 0bna-
cTn oborpesa.

YcTaHaBnMBaemasi MOLLHOCTb

YcTaHaBnvBaeMasa MOLLUHOCTb ANSA 3allMTbl nona oT
KOHOeHcaTa CoCcTaBnAeT okono 250 Bt/m2.

YcTaHOBKa

HarpesatenbHbii kabens Deviflex™ wunn Harpea-
TenbHbIM MaT Devimat™ ycTaHaBnvBaloT Tak e, Kak
B 00bl4HbIX BETOHHbIX MOMax, HO PacMoNOXeHUe KX
LOMKHO ObITb KaK MOXXHO BIVXKE K MOBEPXHOCTM Nona,
He HapyLLas NPy 3TOM ero CTPYKTYPHYIO LIENTIOCTHOCTb.

HarpesartenbHbin Kabenb Uiy Mat AOMKHbI ObITb yCTa-
HOBJIEHbl ¢ 06enx CTOPOH OBEPHOrO Mpoema, HO He
OOIMKHbI MepecekaTb TemneparypHble LWBbl. JTO 03-
Ha4aeT, 4YTO OTAENbHble HarpesaTeflbHble 3NEeMeHTHI
LOOIMKHbI ObITb YCTaHOBMNEHbI HA BHYTPEHHEN U BHELL-
HEN YacTu OBEPHOro npoema.

[na BbINOAHEHNS 3TOM 3afadm 4OCTaTOYHO BbIOpaTh
obopynoBaHMe C yCTaHOBMNEHHOW MOLUHOCTbIO 250
BT/M? ¢ kaXk[0i CTOPOHbI IBEPHOMO NMpoemMa.

CucTtema gofmkHa oxBatuUTb 06nacTb Kak MUHUMYM 1
METP LUMPUHON C KaXKOOW CTOPOHbI ABEPW.

[atynk Tepmoperynatopa Ha NpoBOAe A0/MKeH ObiTb
YCTaHOBMAEH Mexay AByMa kabenamm (Matamm) Kak
MOXXHO OMKe K MOBEPXHOCTW Nona.

[aTt4mkm Ha NpoBofe Bcerga creqyeT NnoMeLlats B 3a-
LNTHYHO TPYOKY, 3arnyLLIEHHYIO HA KOHLIE, C TEM, YTO-
Obl X MOXXHO ObINIO NErko 3aMeHUTb.

Bbi6op o60pynoBaHus

HarpeBatenbHbiin kabenb Deviflex™ molHocTbio 18 -
20 BT/M 1 HarpeBaTenbHbin MaT Devimat™ 300 BT/m?
maeanbHO NOAXOAAT AN TaKUX YCTaHOBOK.

Cuctemon ynpasnsieT Tepmoperynatop Devireg™ 330
(o1 -10°C go +10°C). Temnepartypa, KOTOPY HEOOXO-
AMMO Noaaep»kneath (3afaem ¢ NOMOLLbIO TEPMOpPEry-
naTopa) He Ao/MKHa Aonyckatb 06neaeHeHnsa NoBEPX-
HocTu nona (NpubnuantensHo +2°C).

DEVI
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7.3 Noporpes MOCTOB xonoAaa

KabenbHble cncTembl otonneHns DEVI MoXXHO ncnosnb-
30BaTb C LEeNbio n3bexaHnsa TemnepaTypHbIX PacXox-
OEHNA, BO3HMKAIOLLMX B MOMax unu gpyrnx KOHCTPYK-
LMSIX, 1 CBA3AHHbLIX C HAaNIM4YMeM MOCTOB X0noga.

YcTaHaBnMBaemasi MOLLHOCTb

B nomelLeHnsax ¢ MmocTammn xonoda BAOfb CTEH ycTa-
HaBNMBalOT OOHY NMHWIO HarpeBaTenbHoro kabens
Deviflex™ moLHocTblo 18 - 30 BT/M (3aBUCUT OT KOH-
CTPYKUMW nona u cTeHbl). [pu yCTaHOBKE CUCTEMbI B
OETOHHbIX MHOIFO3TaXHbIX 30aHWAX MOXET MNoHano-
BUTbCS ABE NNHMM HarpeBaTenbHOro kabens.

Mpumep

B 3paHum, roe ropusoHTanbHOE MepekpbiTue (anvHa
2 M) NPUMBIKAET K HapPY>KHOWM CTeHe (CHapy>Xu OTKpbI-
Tad nnowaaka), HeobxoanMo yCTaHOBUTE B BETOHHYIO
CTSXKKY (Mnn cpenatb wTpobbl) OABE NUMHMK Harpesa-
TenbHoro kabens DTIP-18 (2 x 18 = 36 B1/M) Henocpea-
CTBEHHO nepe[n Hapy>XHOM CTEHON.

YcTaHoBKa 3aluMLaeT 3haHue oT «yxoda» Terna B Ha-
PY>XHbIA BETOHHbLIV CNoi, NpefoTBpaLLaeT obpasosa-
HWEe KOHOeHcaTa W noMoraeT mabexaTtb adpdekTa Xo-
NOAHOro Mnona BAOSb CTEH MPU CHWKEHUN HAPYXHOWN
Temnepartypsl oo -20°C.

YcTaHoBKa

B o6nactn KpaeBbix 30H HarpesaTefbHbIA Kabenb
yCTaHaBnMBaloT Ha paccTodHun 20 MM HWXKE MOBEPX-
HOCTM Nnona un Ha LWMPWHY He 6onee 1 M.

HarpeBaTenbHbli kKabenb ycTaHaBNMBalOT BOOMb NN-
HUW NepeceYveHns nona u cTeHbl (BHYTPW NOMELLeHNs)
NN HEeMoCcpPeACTBEHHO MO[ BHELLHeR cTeHon (Ha aTa-
ne CTpPoMTeNnbLCTBa).

Bbi6op o60pynoBaHus

B 3aBucumocTn oT cnocoba ycTaHOBKM MOXHO MpuMe-
HATb KOMHaTHblE TEPMOPEryNATOPb! UAW LLMTOBOrO M1C-
MOMHEHWs C AaTYMKOM TeMMepaTypbl nona (Ha NpoBoae).

HarpeatensHbie kabenu Deviflex™ npumeHstoT ¢ no-
FOHHOW MOLLIHOCTbO 18 - 20 BT/™m.

DEVI

8.1 War yknapku
HarpeBaTesibHOro Kabens

LLlar yknagku HarpeBaTesibHoro kabens — pacctosiHme
MEXY ero NMHUAMN.

[ns cucTtembl «Tennbi Non» Npu yBeIMYeHUM paccTos-
HUSA Mexxay NUHUSMK Kabensi Ha MOBEPXHOCTM nona Mo-
ryT NOSIBUTLCH XONOAHbIE 30HbI («TennoBas 3ebpa»)!

Yem GonblUe Luar yknagku, Tem TonLe AorKeH ObiTb
cno 6etoHa Hag kabenem, 4To6bl 0becne4ynTb paB-
HOMEpHOe pacnpefenerHve TemnepaTtypbl Ha BCei no-
BEPXHOCTW Nnona.

He pekomeHayem ong cucTembl «Tennblii non» npesbl-
waTtb war yknagkm kabenst bonee 12,5 cM npu MyHK-
ManbHO BO3SMOXHOW TONLMHE CTAXKM 3 CM And 00bI4-
HOrO LlEMEHTHO-NECYaHOro pacTeopa.

[ns TOHKNX CTSHKEK PEKOMEHOYEM MCMONb30BaTh Ka-
6enb DTIP-10 unu DSIG-10 ¢ warom yknagkm He 60-
nee 10 cm.

|_|pl/l pacyeTe Wwara yknagkum kabens cnenyet MNoMHUTb
O MMHUMalnbHO OOMYCTUMbIX 3HAYEHNAX MOLLHOCTW OJ14
kabenbHbIX CUCTEM oToMNeHus!

Mpwn ycTaHOBKe HarpeatenbHbix kabenen Deviflex™
Mbl PEKOMEHAOYEM WCMOb30BaTb MOHTAKHYIO NEHTY
Devifast™, n3rotoBneHHyto Takim o6pas3om, 4YTo pac-
CTOAHME MEXOy BUTKaMu Kabens MOXXHO BblIOMpaTh C
nHTepBanoM B 2,5¢cm (2,5¢cm, 5¢m, 7,5 ¢cm, 10 em, 12,5
cMm, 15¢em, 17,5emin 1.4.).

[na pacyeTa paccToaHNa Lara yKnaaku Harpesartenb-
HOro kabensa MOXXHO 1CMONb30BaTh [1BE DOPMYTbI:

1. Mo o6Len anuHe Kabens:

b= Sy x 100

L (@

roe: Sy — nnowaab yKnagku, M2;
Lk — ANnHa HarpesaTensHoro kabens, M;
2. Mo o6Lwen yaenbHOW MOLLHOCTH:
P... X 100
h=fer — 7~ (cm)

PYA

rae: P — NoroHHas MOLLHOCTL Kabens, BT/m;
P, — pacyeTHas yaernbHas MOLLHOCTb, BT/M?

Mpumep 1

Kabenb Deviflex™ DTIP-18, 535 BT1, 29 M porkeH
ObITb YCTAHOB/EH B BAHHOM KOMHaTe, CBOOOAHAasA nnio-
wadb (nnowjans yKnagkun) KoTopon 3 M2,

Pacyert wara YKNaaku:

3M? X 100 cM/M
29 M

= 10,35




PACYHETDI

OnHako, 1cnonb3dya MOHTaKHYO NeHTy Devifast™, mbl
MOXXEM YCTaHOBWTbL HarpeBartenbHbii kabenb B BaHHOM
KoMHaTe ¢ warom 10 cM, T.e. MPY MOHTaXKE NMOoTpebyeTcs
HebOoMbLLIas KOPPEKTMPOBKA MIOLLAAN YCTAHOBKM Kabens.

Mpumep 2

B npouecce pekoHCTPyKLUMM nona C TOHKOW CTSHKKOM
ncnonbdyeM HarpesaTenbHblt kabens DTIP-10 (10
B1/m npun 230 B).

Bbi6upaem ycTaHoBneHHyo MoLHoCcTb 120 Bt/m2. Tor-
[a pacyeT Lara yknagku 6ynet:
10 Bt/mM X 100 cm/M
120 Bt/Mm?

=8,3cm

MNpwn pacyeTe Lwar yknagky He BCerga KpaTed Lary
KpenneHu Ha MoHTaxkHo neHTe Devifast™.,

B aTOM Cny4ae pekoMeHayeM yknaablBaTk Harpesatenb-
HbI Kabesnb ¢ NepPeMeHHbIM LiaroM. B Tabnuue nokasa-
HO COOTBETCTBYME Lara yKnaaKky 1 MOLLHOCTM Ha 1 M2

MouwHocTb MouwHocTb

MouwHocTb
(Br/m?)
(DSIG-20)

YKnapgku, cm

5-7,5=(6,25)* 295 320 265 290 146 160

75 247 265 220 240 121 133
75-10=(8,75)* 210 230 190 205 104 114
10 185 200 165 180 91 100
10-12,5=(11,25)* 165 178 145 160 81 89
12,5 148 160 130 145 73 80
12,5-15=(13,75)* 135 145 120 130 66 73
15 123 133 110 120 61 67
15-17,5=(16,25)* 115 123 100 110
17,5 106 115 95 100
17,5-20=(18,75)* 100 107 87 95
20 93 100 82 90

* [epeMeHHbIN War yknaaku. Hanpumep, 5 - 7,5 = (6,25) o3Havaer,
4TO OfHY NNHWIO Kabens yknagplBaloT Yeped 5 cM, a crnepyoLLyto
nMHWIO Yepes 7,5 cM. 3atem cHoBa Yepe3d 5 cMm 1 T.4.

8.2 MoHTa)xHas neHta Devifast™

[ns pacyeTa onrHbl MOHTa)XHOW NeHTbl Devifast™ He-
06X0AMMO OMPERenuUTb PacCTOAHME MEXAY Moocamm
neHTbl. Ons 6€TOHHbIX NOMOB, rAe kabeb NOKPbLIT Co-
eM CTSKKM 3 CM 1 Bonee, U Lar yknagkn kabens npe-
BblLaeT 10 CM, paccTodgHMe MeXXay Norocamy MOHTaX-
How neHTbl Devifast™ fomkHo ObITh He 6onee 50 cm.

[na nonoB ¢ MUHUManNbHOM CTSKKON, rae kabenb no-
KpbIT CNOemM crneumansHon mactmku 1 - 2 cMm, a war
yknagku kabensa — 10 cM UM MeHblUEe, MakcuMasb-
HOE PaCcCTOAHME MEeXAY NonocamMmm MOHTXKHOW NEHTHI
Devifast™ ponxHo 6bITb He Honee 25 cMm.

HonyckaeTca n 6onbllee pacCTosHME Mexay nosoca-
MU NeHTbl. OCHOBHBIM YCIIOBUEM SBSIETCS HEAOMYCTU-
MOCTb CMELLIEHNS YIOXKEHHbIX IMHWIA HarpeBaTebHO-
ro Kabens npv 3anmBeke.

®opmyna ans pacyeTa AIMHbl MOHTaXXHOW NEHTbI:

O6was nnowans yctaHoBku (M2) x 100 (cm/m)
Paccrosinue mexay nuHusamu Devifast™ (cm)

+ Ly, (M)

L, — AnviHa CTeHbl, napannensHo KOTOPOW yKraabiBa-
tOT MOHTaXKHYtO NeHTy Devifast™.

Mpumep
O6Lasa nnowans YyCTaHoBKN: 1M X 2 M = 2 M2,

Ecnu Mbl ycTaHaBnnBaem MoHTaxKHyto NeHTy Devifast™
napannensHo cteHe anuHon 1 M (puc.1), Npw paccTo-
AHNN MeXXAY NUHUAMN NeHTbl 50 cM HeobxoaMMyto Ann-
HY paccynTbIBAIOT CReaytoLIMM 06pa3om:

2M? X 100 cM/m

50 o + 1Mm=5mM

Ecnu Mbl ycTaHaBnnMBaeM MoHTaxHYyto NeHTy Devifast™
napannefnbHO CTeEHE AMHOM 2 M (pu1c.2), Npu paccTo-
AHUM MeXAY NMUHUAMK NEHTbI 50 cM HeoBxoanMyo Ann-
HY paccyuTbIBalOT CneayoLM 06pas3om:

2M? X 100 cm/M
50 cm

+2Mm=6M

Kak BMAHO 13 3TOro NpuMepa, B 3aBUCHMOCTU OT CMOCO-
6a yKknagku, anvHa MoHTapkHoM NneHThl Devifast™ meHs-
€TCH, B TO BPEMS Kak MnoLLaab NOMELLEHUA U pacCTos-
HWE MEXOY NNHUAMK NEHTbI OCTAOTCSt OQHUMI 1 TEMU XKE.

Puce. 1 Puc. 2
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Mpun ycTaHOBKe HarpeBaTesnbHbIX
Kabenen Heob6xoaumo coébnopaTtb
cneayrowme npasuna:

1. MNpuMeHaTb HarpeBaTenbHbIN Kabenb COornacHo pe-
koMmeHgaunam DEVI.

2. MoakntodeHne NPoOBOAMTL CTauMoHapHo (6e3 unc-
Nonb30BaHNs PasbeMHbIX COeANHEHUI TUMNa BUKa/
p03eTka) U B COOTBETCTBUWN C AEMCTBYIOLMMM Npa-
sunamm MY3 n BTT KCO.

3. OneKkTpu4eckne NoaKMoYeHUs [OSKeH NPOBOAUTL
TOSbKO KBaMOULMPOBAHHbI 31EKTPUK.

4. DneKTpu4eckme NoaKHYeHns NPON3BOANTL Yepes
YCTPOMCTBO 3awmTHoro otknodeHns (Y30) ¢ Homu-
HanbHbIM OTKMOYaOLLMM AndodpepeHumanbHbIM To-
koM He 6onee 30 MA (10 MA Ons BaHHbIX KOMHAT).
B cuctemax ¢ npuMeHeHneM 60MbLLIOIrO Konmu4ecTsa
HarpeBaTenbHbIX kabenel (6onbluas MOLHOCTb U
cuna Toka) napameTpbl Y30 MOryT omimyarscs oT
yKazaHHbIx (cm. [TY3).

5. Cobniogars PeKOMEHO0BaHHYHO MOLLIHOCTb Ha 1 M2 1
HE NpeBbILLaTb MakCMalibHYy1o.

6. YCTpOMCTBO TEMONI3ONALMM Nona NPon3BOANUTb CO-
rnacHo CHwuIT, 4Tobbl CBECTU K MUHUMYMY TEMOMO-
Tepu BHUS.

7. MpenycMoTpeTb  BepTUKanbHY0  Tennousonsaumio
KpaeBbIX 30H (Mepexop Mo — Hapy)XHas cTeHa).

8. Kateropu4ecku 3anpeLyaeTcs yKkopaiumeaTtb, Y-
JIVHATb UK NMoABepraTb MeXaHU4eCKUM BO3fel-
CTBUSIM HarpeBaTeslbHbI/ Kabenb.

9. YknagbiBaTb Kabenb HeobxoOMMO Ha OCHOBaHue,
OYMLLIEHHOE OT Mycopa M OCTPbIX MPEAMETOB.

10. OnameTp narvnba kabens gomkeH ObiTb HEe MeHee 6
AVameTpoB Kabens.

11. JInHMM HarpeBaTtenbHOM 4acTn kabens He O0MXK-
Hbl KacaTbCs Opyr Apyra unn nepecekarbCca Mex-
ay cobo.

12. 3a3emMneHune HarpesaTensbHOro kabens MpPou3Bo-
OVTb B COOTBETCTBMM C AENCTBYIOLLMMI NpaBuna-
M Y3 n CHul.

13. lNepen 1 nocne yknagkn kabens, a Takxke nocne
3a/IMBKM PaCcTBOPOM crepyeT 3amepuTb OMU4e-
CKOE COMpOTMBEHME Kabenst 1 COMpPOTVBMAEHNE
ero mnaonaummn. ConpoTmeneHne kabens OOMKHO
COOTBETCTBOBATL YKA3aHHOMY Ha COEAMHNTENBHOM
MydTe B gnanazoHe oT -5% o +10%. ConpoTus-
NEeHVe N3oNaUMN NPOBEPSIOT CrneumnanbHbIM Npu-

DEVI

6opom (MeEroMMETPOM) C paboynM HanpPsPKEHNEM
500 - 1000 B.

14. Onqa ynpaeneHuna kabenbHon cuctemont DEVI vc-
nonb3oBaTb TepMoperynatopsl Devireg™.

15. MNepen yknagkon Hav4epTUTb NAaH C yKalaHWewm
MEeCT pacrnonoXeHna MydT (COeanHUTENBHOMN U
KOHLEBOW), «XONMOQHOro» MNpPOBOAA U Hanpasne-
HWS packnagkn kabens, OTMETUTL Luar yKNnaakm Ka-
6enst n ero MOLHOCTb. A 3TOro Hy>KHO MCMonb-
30BaTtb CTpaHuUbl B «/IHCTPyKUMM MO yCTAHOBKE»,
KoTopas fABNSeTCs OAHOBPEMEHHO FrapaHTUMAHbIM
nacrnoptomMm-cepTucmkaTom.

16. MNpu yknagke OoOHOXWIbHOrO Kabens (HanpuMep,
DSIG-20) HeobxoaAMMO Yy4uUTbIBaTb, 4TO Kabenb
NMEET [Ba «XONMOAHbIX KOHLa», 1 06a OHW O0MXK-
Hbl ObITb MOAKMIOYEHbBI K TEPMOPENYATOPY, TO ECThb
HeobX0OMMO 3aKOH4MTb packnagky kabensa Tawm,
OTKyfa OHa Havanace.

17. He pekomeHayeTcs yknaabiBatb kabenb npu Tem-
nepartype Hmxe -5°C.

18. 3anpewaeTca BKNo4YaTb Hepa3MOTaHHbIA Ka-
6enb!

YcTtaHOBKa B 66TOHHOM nony

1. OnpenenuTe MECTO YCTaHOBKWM TepMoperynaropa u
npy HeobxXoaAMMOCTK caenatb LUTPoOy B CTeHe ANnd
CKPbITOW NPOBOAKM M MOHTa>KHOM KOPOOKN.

2. Pa3noxutb HarpeBaTefbHbIi Kabefb paBHOMEPHO,
cobnogan war yknagku n obxoas Tpybbl 1 yyHacT-
K, NpeaHasHavYeHHble As YCTaHOBKM BaHHbIX, XO-
NOANNBHUKOB, LLIKAJOOB M T.M.

3. [Ina NpoCTOThl yKNagky cnegyeT NpUMeHsTs MeTarl-
NMYeckylo MoHTaxkHyto neHTy Devifast™. [leHta
LOSMKHa BbITb MPOYHO NPUKPENeHa K OCHOBaHMIO.

4. [atinmk Ha npoBode ANA U3MEPEHWs Temneparty-
pbl Mona JoMmKeH ObiTb MPONOXEH B roddpupOBaH-
HOV MM MedHOW TpyOKe, C BHYTPEHHUM AMaMEeTPOM
oT 7 MM JO 16 MM. TpybKy NpoknagpiBaloT Nno nosy
M N0 CTEHE [0 MOHTaXKHOW KOPOOKMK, B KOTOPOW By-
[eT yCcTaHOBNeH TepMoperynatop. Tpybka OomxHa
obecne4nBatb CBOOOAHYIO 3aMeHy AaTyMka 4Yepes
MOHTa)KHYIO KOPOOKY (OTBEPCTUE B CTEHE). Ha KoH-
Le Tpybka gomkHa ObITb 3arnyuleHa (3alumiieHa) ot
nonagaHua pacTeopa. Tpybky C OaTiMKOM Kpenat
MeXay NUHUAMK kabens (C OTKPbITON CTOPOHbI NET-
NN) Ha OQHOM YPOBHE C HUMW UM HEMHOTO BhbILLE.

5. 3anuBaTtb Kabenb pPacTBOPOM CreayeT C¢ ocobomn
OCTOPOXXHOCTBLIO M akKypaTHOCTbIO. Harpesarens-
Hbll Kabenb WM coeaMHuTenbHas MydTa OOMKHbI
ObITb MOMHOCTbLIO 3aNnTbl PacTBOPOM. PacTBop He




OBLUME PEKOMEHAALUUN

LOOIMKEH codep)kaTb OCTPbIX KaMHEN, a 3anvBka He
OOMMKHa cofdep»katb BO3OYLUHbIX KapMmaHoB. Mex-
Oy TennousonauMen 1 HarpeaTenbHbiM Kabenem
HeobXoaMMO MPEedYCMOTPETb HECrOpaeMblil Crom
(MpenBapuTensHas TOHKas CTsKKa, MeTanmyeckas
MenKosYencTasa ceTka unm nammHUpoBaHHas dosb-
ra). [Npu npogaBnMBaHWK HarpeBaTenbHOro Kabe-
N9 B TENA0M3019UMI0 1N 06pa3oBaHnn BO3AYLUHbIX
KapMaHOB BOKPYr Hero Temmnepatypa kabend mo-
YKET NMOAHATLCA Bbille AOMYCTVMMOW U BbIBECTU €ro
N3 CTPOS.

6. Ecnn KoHCTpyKumnst nona obnagaeT GonblUnMK Te-
NaonoTeEPSMN, TO eCTb PacCrofioXeHa Ha rpyHTe,
6ankoHHOM NAUTe UK Haa NPOEe340M, He oTanvBa-
emMbiM moaBanoM, obszatenbHo Heobxoauma ycTa-
HOBKa »ECTKOro TennousonupytoLlero marepua-
na TonwmHon He meHee 20 mMm! CnenyeT NpUMEHSATb
cneumarnbHble TEMNNONIONALMOHHbIE MaTepuansl s
nona ¢ Koa@PULIMEHTOM MPOYHOCTU Ha CxaTue Npwn
10% nedgpopmaummn 6onee 0,2 H/MM? 1 KO3 PULINEH-
TOM BogonornoLleHus He 6onee 0,2% oT obbema.

7. Mpw yknagke HarpesBaTensHOro kabens B LeMEHTHO-
necyaHylo CTSHKKY 3anpeLyaeTcs ero BKIoYeHne 1o
MOMIHOrO 3aTBepadeBaHNa pacTeopa (He MeHee 28
AoHen). lNpu 3anvBke APYrMMW TUMaMK PacTBOPOB
HY>XHO cobntoaaTte pekoMeHaaumMm Npon3BOANTENS.

AOMNOJIHEHUE:

[Mpv onpedeneHnn KOHCTPYKUMK nona (ToNLLmMHa CTsK-
KW, Hanuyne ruapon3onaumu, TENoU3oNsaumm, Kpe-
nneHne NOKPbITUA U T.M.) HEOOBXOOAMMO PYKOBOACTBO-
BaTbCca CHuIT n npaBunamMu n pekoMeHgaumsMm npo-
n3soamTens.

8. YnpaBneHve HarpeBoM OCYLLECTBASOT C MOMOLLIbIO
TepmoperynsTopa. [Npy KOMGOPTHOM MoAorpese
(cuctema «Tennblit non» — BCroMoratensHoe OTo-
nneHne) NCronb3ytT TePMOPEryaTop C AaTYMKOM
Temnepatypbl nona, a npu rnofiHOM OTOMNEHUN — C
AOaTYMKOM TemrnepaTtypbl BO3AyXa Unn perynstop C
KoMOMHaUMeN OaT4MKoB: TemnepaTypbl nona — ans
orpaHn4eHnst MakcuMansHoM TeMrneparypbl MOBepX-
HOCTK Mona — 1 Bo3ayxa. MakcumanbHO OomnycTu-
Mas Temrnepartypa noBepxHOCTU AepeBsHHOMo nona,

YNOXEHHOr0 HEMNOCPEACTBEHHO Ha BETOHHOE OCHO-
BaHue, paBHa 27°C. O6bI4HO AN AepeBSHHOMO nona
ToNWMHOM 0 15 MM B TepPMOpPEryaTope ycTaHas-
nmBatoT orpaHuyermne B 30°C, npy 60MbLUMX TOMLLN-
Hax — okono 35°C.

9. Bbixoa Ha 3afaHHbIN PEXNM paboTbl CUCTEMBI MPO-
M3oMaeT B TedeHme 1 - 3 OHewr nocne BKIIKYEHKS.
OTO BpeMs 3aBMCUT OT KOHCTRYKLMM nona, rmy6uHbl
3aneraHus kabens, Hanu4nsa Tennon3onsaLUmMmM n 0co-
6eHHOoCTeWn 3gaHns.

O6cnyxunBaHue n PeMOHT

KabenbHble 3MeKTPUYECKME CUCTEMbI  OTOMMIEHUA
DEVI He TpebytoT cepBUCHOro o6cnyxmnsaHus. FapaHx-
TUIAHbIE CPOKM, NPENOCTABNSEMbIE NMPOU3BOANTENEM:

1. HarpeaTencHble kabenu Deviflex™, maTbl
Devimat™ 1 Ha6opsl Devicell Dry™ — 10 neT;
cuctembl Devidry™ — 5 ner;

HarpeBsaTenbHble MaTbl AN 3epkan — 2 roaa;
camoperynupyemble kabenu — 5 ner;
camoperynmpyemblin kabens DPH-10 -1 rop;
TEPMOPErYNATOPbI — 2 FOAa;

Tepmoperynatop Devireg™ Touch - 5 ner;

® N oA WD

ocTanbHas npoayKumus — 2 rofa.

[na cuctem cHerotTasgHus, YCTaHOBNEHHbIX Ha Kpbl-
Lwax, HeobxoaMmo nepepn HactynneHneMm 3aMOpPO3KOB
npoBecCTHn BI/ISyaJ'IbeII7I OCMOTpP HarpeBaresnbHOro Ka-
Genaun KpbILWW 1 Npn HEeoOXOAMMOCTI OYUCTUTL XKeno-
6a 1 BOOOCTOKM OT CYyXMX NNNCTbEB, €NT04YHbIX NTOJTOK U
T.M. I'Iepe,q BKMOYEHMEM CUCTEMbI HEOOXOANMO npose-
PnTb OMNHECKOE CONPOTUBIIEHNE kabensa n CconpoTnB-
neHne ero n3onaunn.

Mpwn noBpexaeHnn kabens unn BeIxoda U3 CTpos Tep-
MOperynaropa Heobxoanmo obpatuTbCs B CEPBUCHYIO
cnyx6y DEVI. CepsucHas cny>k6a obnagaeT yHuKanb-
HbIM 060pPYAOBaHMEM MO MONCKY HEMCMPABHOCTEN Ha-
rpeBaTenbHOr0 Kabens. Het Heo6xoAMMOCTU BCKPbI-
BaTb BeCcb Mon. CneuvanbHble PeMOHTHble Habopsbl
MO3BOMAOT NOTHOCTBIO BOCCTaHOBUTL PaboTocnocob-
HOCTb Kabens.




BHUMAHME!

YcTtaHOBKa U nogKno4YeHue CUCTEMbI AOJIKHbI

npoussoauTbca B cootBeTcTBuuU ¢ MY, CHull, FOCT P u BTT KCO.

NMPABUJNA YCTPOUCTBA 3JIEKTPOYCTAHOBOK (MYJ)
U3paHue 8, (naBrocaHeproHagsop, Mockea, 2009

CTPOUTEJIbHbIE HOPMbI U NMPABUJIA

CHwuI 41-01-2003, OTonneHue, BEHTUNALUMNS
M KoHaMUMoHupoBaHue, Nocctpon Poccum

FOCT P 50571.25-2001

OnekTpoycTaHOBKMU 3aaHUK. YacTb 7.
Tpe6oBaHMs K cneuunanbHbIM 3JIEKTPOYyCTaHOBKaM.
OneKTPOyCTaHOBKU 34aHUI U COOPYXXEHUN C INIEKTPOO6OrpeBaemMbIMm
nosiamMu U NOBepPXHOCTAMU







Mpenctaeutenscteo DEVI
B Poccuu:

000 «[daHcpocc», Mocksa
143581, MockoBckas o6nacTb,
UcTpuHCKniA panoH,

c.n. MNMaeno-Cno6opckoe,
nepesHs Jlewwkoso, 217

Ten. (495) 258-07-10

dakc (495) 926-73-64

www.devi.ru
www.devi-club.ru

DEVI

Mbi pa6oTaem ¢ 1942 roga n
cyutaem cebqa npocheccuoHanamm
B cBOen obnactu!

NMPON3BOACTBO HA COBCTBEHHbIX
3ABOJAX B JAHUWN,
MNOJIbWE N ®PAHLUN!

NMOJIHOE COOTBETCTBUE
EBPOMEACKUM CTAHOAPTAM!
(cooTBeTCcTBME, NOXaApHaA
6€e30MacHOCTb, 3KOJIOrns, MEHeJ)KMEHT)

NMOCTABKW NMPOAYKUUA
B 66 CTPAH MAPA!

OKOJIOr'MYECKUN YNCTDIE
MATEPWUAIJIbI!

MHTEJIJIEKTYAJIbHBIE
CUCTEMbI YNPABJIEHUA!

TEXHUYECKAS NOALEPXKA,
TAPAHTUA, BbICOKNN YPOBEHbDb
CEPBUCA!
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