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Halla cnctema meHea-
MMEHTY AIKOCTi Ta cep-
TndikaTi BignoBigHOCTI

Y no€aHaHHi 3 NOBHOO BifNOBigHICTIO
AvpekTtuBam €C Ta cepTudikauieto
npogykKuii

Ho3ssonbre DEVI BUKOHaTN
CBOIO po6OTYy

DEVI - abpesiatypa Dansk El-Varme Industri — 6yna 3acHoBaHa y M.KoneHrareH,
[ania, y 1942 poui. 3 1-ro ciuHA 2003 poky komnaHia DEVI € yactuHoto rpynu
Danfoss Group - HalbinbLoi npomucnosoi rpynu [aHii. Danfoss € ogHieto 3
HanOiNbLUVX CBITOBVX KOMMNaHiN y cdhepi onaneHHs, OXONOAXeHHs Ta KOHAU-
uioHyBaHHs. LLItat Danfoss Group Haniuye noHag 23000 npauiBHUKIB Ta Hafae
nocnyrun KnieHtam y noHag 100 kpaiHax.

DEVI € nignpytounm eBponencbKnm 6peHIoM enekKTPUUYHUX HarpiBanbHMX
KabenbHMX cuctem 3 70 piuH“M JOCBigoM. HarpiBasbHi Kabeni BUroToBnATbCA y
®paHLuji Ta MonbLyj, y Tol Yac AK ronoBHUIA 0dic KOMMaHii po3TalloBaHui B aHii.

LliHHicTb gocBiny

Mw BcTaHOBWM TUCAYI CUCTEM MO BCbOMY CBITY, TPAKTUYHO Y KOXHOMY KyTOUKY.
Llen gocBig cBigunTh NPO Te, WO MM MOXEMO HaJaTy BaM NPaKTUYHY nopagy, AKi
came KOMMOHEHTN HeoOXifgHi Bam [J1A OTPUMAHHA HaNKpALLMX pe3ynbTaTiB 3a
MiHiMaJbHi KOLLITW.

AcdanbTHi noBepxHi. [InaBneHHA nboay Ta CHiry

Lleit noci6HmK micTuTb pekomeHaaLii DEVI oo KOHCTpYKLii Ta MOHTaXy
cUCTeM ANA NnaBeHHA Nbody Ta CHiry Ha acdanbTHUX NoBepxHsAX. Lien aoky-
MEHT MICTUTb IHCTPYKLIT OO PO3MILLEHHA HarpiBasibHUX Kabenis, enekTpuy-
Hi XapaKTEPUCTVKY Ta BapiaHTV KoHbirypaLii cuctemm.

BukoHaHHA unx pekomeHgauinn DEVI 3a6e3neunTtb eHeproepeKkTNBHE Ta
HagilHe pilleHHs, WO He NoTpebye TEXHIYHOro 06CNYroByBaHHS, As HArpi-
BaJ/IbHUX KabeniB CTanoi MOTY>KHOCTI 3 rapaHTi€lo 20 pokiB.
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1. IHCTpYKLiA

I3 3aCTOCYBaHHA

BapricTb 3MoOBOI noroaun
OcTaHHiIMM poKamu 3'ABNSIETbCA 6e3niy
HOBWX iCTOpIV NPO TPYLOBi Ta GpiHAHCO-
Bi BUTpaTW, CMPUYNHEHI HAA3BMYaNHO
CYBOPOI0 3IMOBOIO NMOrofoto. Nowwko-
IPKEHHSA MallHa, 36inblieHi BUTpaTn
Ha TexHiYHe 06CnyroByBaHHs, 3pOCTa-
to4i CTPaxXoBi BHECKN, TPAaBMYBaHHSA
nofen Ta HaBiTb riple. BctaHoBneHHA
CUCTeMU A1 MABMIEHHA NIbOAY Ta CHIry
DEVI 3a6e3neuye HagiiHe pilleHHs Ais
BUpILLEHHSA Npobem, NOB'A3aHNIX 3
XOJSTOAHOI0 MOrOAOH.

PiweHHs ana o6irpiBy achanbTHNX
NoBepXOHb - 3 IiHiNKOI0 nepLuo-
KNacHUX NpoAyKTiB

Cuctema nnaBneHHA Nboay Ta CHiry
DEVlasphalt™ nna acdanstoBux no-
BEPXOHb 3abe3neyye MOMeHTasIbHe
3BifIbHEHHA BiJ HAKOMNYEHHA CHIry
Ta YTBOPEHHA NbOAY B MiCTi YCTaHOB-
NIEHHA CUCTEMN.

Cepisa npogykTtis DEVlasphalt™ npeg-
CTaBnA€ abCONTHO HOBI CTaHAAPTU
ansA BUcokoepeKTUBHMX Kabenis, Lo
BVIKOPWCTOBYIOTbCA A5 MNaBNEHHA
nboAy Ta CHiry Ha BigKpuUTKX ac-
banbTHYX MOBEPXHAX.

KomnaHia DEVI pekomeHaye BUKopu-
CTaHHA Kabenis Ta martiB DEVlasphalt™
AnsA achansTHUX MOBEPXOHb, OCKINbKA
BOHW 34aTHi KOPOTKOYaCHO BUTPW-
MyBaTu Temnepatypy 240°C. Llen tvn
KabeniB Ta MaTiB He NOTpebye ynawTy-
BaHHSA NiLLAHOI NOAYLLKMN NOBEPX Kabe-
niB. Lle no3BONAE CKOPOTUTY Yac Ta BU-

[NMepeBarn

EdeKkTnBHE BUAaneHHs CHiry

Be3neyHi WnAXM Ta AOPIXKKM ANA NepecyBaHHA

TPaHCNOPTY Ta Niloxonis

LLIBnake BcTaHOBNEHHA 6e3nocepefHbo Ha ac-
danbTHY NoBepXxHI0, BiACYTHICTb NOTPe6n ynawuty-
BaHHA 3aXMCHOI NilaHoi NoayLwKy abo 6eTOHHMX

NAUT NoBepx Kabenis

[10 20% eKoHOMii eHeprii NOPIBHAHO 3 HarpiBasbHU-
MU efieMeHTam 3 ynawTyBaHHAM MiLLaHOI NOAYLIKN

3aowagKeHHA KOLWTIB Ha PEMOHT aC(I)aJ'IbTOBVIX

NOBEPXOHb Y NiCNA3MMOBUIA Nepiog

3axucT OTOUYIOUOro cepefoBuLLa Bil MOLLKO-
[PKEHb, MOB'A3aHUX i3 3aCTOCYBAHHAM CONTbOBUX

cymilwen Ta aHTUppm3iB.

ABTOMaTMYHE LiNnogo60Be OUMLLEHHSA Bif CHiry.

[HTeneKkTyanbHMM 2-30HOBUIN KOHTPOJIb 3 HU3bKNM
piBHEM CNOXXNBaHHA eHepril

He mictutb NMBX, 4BOXWNbHI HarpiBanbHi kabeni Ta
maTtu (IEC 60800 Ta IEC 62395)

Cucrema, WO He NoTpebye TexXHIYHOro 06CNyroBy-
BaHH#A, 3 20-piYHOI0 NOBHOIO FApPaHTI€EI0 Ha Harpi-

BasibHi Kabeni Ta maTu

TPaTW Ha BCTaHOB/NEHHA cucTemu. LLlo6
3anobirTv NOWKOAXKEHHI0 Kabenis, He
JOMyCKaNTe BUKOPUCTAHHA BaXKIX
MeXaHi3MiB (KOTKiB abo acdanbToykna-
JanbHUKIB). AcdanbTHe NOKPUTTA
MOBVHHE 6YyTY 3aBTOBLLKU LLIOHAVIMEH-

we 5 cm Bif NOBEpPXHi BCTAHOB/IEHHA
HarpiBasnbHX kabenis DEVIasphalt™.
EnekTprK NOBMHEH BUKOHATK 3aMipu
onopy KabenbHOI KOHCTPYKLT Ta i305s-
uii 4o Ta nicns ynawTyBaHHs acdanbro-
BOrO MOKPUTTA.

3aBaAKN BUKOPUCTAHHIO HarpiBasibHVX
kabenis Ta matiB DEVlasphalt™ 3 ynpas-
NiHHAM 32 OMOMOTOI0 ENIEKTPOHHUX
TepPMOCTaTIB Ta AaTUYUKIB BONIOTY BU
MOXKeTe 6€3 3alBUX BUTPAT 3aXUCTUTK
BeJMKi NioLi, HanpuKnag, aBToOMo-
GiNbHi CTOAHKM, NAHAYCK abo niLloXigHi
LopiXKy go byaisenb. Crictema 3abe3-
reyye 3pyyYHicTb Ta 6e3neKy, ofHO-
YaCHO 3a0LLAPKYIOUM Yac Ta CUNIM Ha
BVKOHAHHS BaXKKOT i3NYHOI poboTu.

OpHieto 3 HaMBINbLL BUAATHUX NepeBar
Lji€l cucTemMu € LWIBUAKE pearyBaHHA Ta,
AK HACNiOOK, epeKTUBHE pilleHHA ANA
NNaBNIEHHA TbOAY Ta CHIiry Ha Ha3eMHUX
MOBEPXHSAX.



2. OnncaHHA cuctemm

Hainbinbw nowwrpeHumn coepamm
3aCTOCYBaHHA Ha3eMHUX CUCTEM
nnaeneHHA nbofy Ta cHiry DEVI € aB-
TOMOOINbHI CTOAHKM, NMPOI3Hi YaCTUH,
TPOTyapW, 30BHiLLHI CXO4W, 3aBaHTa-
XKyBarbHi nnathopmu Ta MOCTU.

OCHOBHOI0 METOI0 3aCTOCYBaHHA €
MnnaBsieHHsA CHiry abo ciim3bKoro Jibo-
[y Ha acPanbTHYX NOBEPXHAX.

MopibHO A0 iHLIKMX 30BHILLHIX AiNAHOK
Y 3UMOBWI NepioA, CHir Ta nig notpe-
Oyt0Tb BMAaNEHHA 3 achanbTHNUX Mo-
BEPXOHb /151 3abe3neveHHs be3ney-
Horo niaxopy no oyaisesnb. Lie moxHa
3pobuTI BpyUHy abo y 6inbLu 3pyYHNIA
CMocib — 3a LJOMOMOTOK eNIEKTPUYHOT
CUCTeMV MNABNEHHA CHIry Ta iboAy, Lo
YNpPaBAETbCA TEPMOCTATOM 3 AaTyuu-
KaMuy TemnepaTypu Ta BOSIOrOCTi, AKi
MOXYTb 3[iICHIOBATV KOHTPOJIb 2 30H
OHOYACHO, 3a0LLAKYHOUM eHeprito Ta
CKOpOYYIOUM JOAATKOBI BUTPATK.

ABTOMAaTUYHE perynioBaHHA CUCTeMU
nnaBsieHHA Nbody Ta CHiry 3anobirae
NOABI CHIry Ha BiANOBIAHUX AiNAHKaX
Ta pobVThb IX NPUAATHUMU AJIA NPOXO-
oy 'y 6yab-AKniA yac AHsA i Houi.

IHLWO BMAATHOW NepeBarok cucTe-
MW, BCTAaHOBJIEHOT 6e3nocepesiHbo y
acdanbTi, € WBUAKe pearyBaHHs abo
HarpiBaHHA NOPIBHAHO 3 iHWUMN
TUNamMU YCTaHOBOK.

Puc. 1 - HarpiBanbHuin kabenb-DEVIasphalt™ nig nepwumnm wapom
[OPOXHbOTO acdasnbTy, yNaLTOBAHOIO 3a JOMOMOTO PYYHOTO KOTKa.

[lBa TMn 3acTocyBaHb Ha acpanbTHYIX
NoBepPXHAX HabinbLW NOWKMpPeHi y
BMKOPWCTaHHiI: achanbTHa MacTrKa Ta
LOPOXHil1 achanbToOETOH.

BaxnuBo: y pasi aKwwo kabenb abo
mat DEVlasphalt™ BctaHoBRO0OTHCA Y
acohanbri

« HeobxigHo 3aBxau 3abe3nevyBaTui
2 wapwu achanety

- Kab6enb DEVlIasphalt™ HeobxigHO
BK/1aZaTv y nepLuomy wapi achanb-
Ty (WwebiHb Ppakuii Makc. 8 Mmm)

+ Y BUNafKy BUKOPUCTaHHSA [OPOX-
HbOro acdanbsTy NepLUni Wap Heob-
XiJHO ynaluTyBaTI 3a JOMOMOrOt0
PY4YHOrO KOTKa

+ [Nepwwin wap NOBUHEH OXONIOHYTU
o TemnepaTypu makc. 80 °C ne-
pen ynawTyBaHHAM gPYroro wapy

«+ YnawTyBaHHA pyroro Lwapy fonyc-
Ka€TbCA HaBaHTaXKeHHAM 0o 500 Kr

MNpwv BCTaHOBAEHHI cnCTeMM NnaBex-
HA NbOAY Ta CHIry Ha KPYTUX YXMnax
HeobxigHOo 3a6e3neunTn HaneXxHui
OpeHax AnA Tanol BOAW Y HUXKHIN va-
CTUHI yxuny. HeobxigHo Takox 3a6es-
NeyYnTn 3aXNCT fPEHAXKHOI CUCTEMN
BiZl NbOOOBUX YTBOPEHD.

Ha rpagiky Hmxue HaBefeHMin yac
HarpiBaHHA AnA 2 Pi3HUX KOHCTPYK-
uin goporu. HarpisanbHui kabenb,
BCTaHOBNEHUN 6e3nocepeHbO Y
acdanbTi (UepBOHa NiHiA) 3aaTHUI
HarpiTv NOBEPXHIO NprbNN3HO y 4
pa3u WBugLle, Hixk Kabenb, BCTAaHOB-
NeHnn y niwaHin nogyLyi 3 TpoTyap-
HUMM 61oKamu (CUHA NiHiA).

Yac HarpiBaHHA gna 2 TUNiB 3acTocyBaHHA, 300 B1/m?
npu 30BHilWHI TemnepaTypi -3°C

/|

——— [lopora 3 niwaHoto nogywko ta |

nantamm 80 Mmm

TemnepaTypa NoBepxHi

———— CroAHKa 3 NOKPUTTAM i3 InTOro
achanbTy 60 MM

TpuBanicTb [rog.]

Puc. 2 - Kabeni i3 3axMcHM GETOHHVM NOKPUTTAM Nepes NoAanblunm
ynawTyBaHHAM acpanbTy.

MocibHuK i3 3acTocyBaHHA - AcdanbTHi noBepxHi. MNnasneHHA nbogy Ta cHiry - VGLUC119 - ©DEVI
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2.1 AcdanbToBa MacTnKa

AcdanbroBa MacTUKa sIBsIE CO60O
rycTy CyMilll, WO CKNAJAETbCA 3 MiHe-
paniB BiANOBIgHVX dpaKLil, TaKMX SK
webiHKa, NiCoK, BanHAKOBUI NOPo-
LIOK, Ta 6iTymy. [Mpun BUKOPUCTAHHI
achanbTOBOT MACTVKY 3 HarpiBasibHY-
MU Kabensamu, B AKOCTi HAaMOBHIOBava
HeoOXigHO BUKOPUCTOBYBATH LLEebiHb
HeBeNvKMx Gpakuin (o 8 Mm giame-
TPOM) Y TaKuni CNoci6, Wwob 3anobirtu

MOLLKOZXXEHHIO HarpiBanbHUX Kabenis.

Crana BOJOHeNPOHWKHICTb acharnb-
TOBOI MaCTVK/ Moxe OyTu nos’A3aHa
3 BUCOKMM BMIiCTOM Ta KOHLIEHTpaU,i-
€10 6iTymy, AKa HabaraTo BuMLLA, HiX Y
LOPOXHbOTO achanbTobeToHy.

Mpw HarpiBaHHi acdanbTOBOI MaCTUKM
[0 BNCOKMX TeMMepaTyp BOHa nepe-
TBOPIOETLCA Ha MYCTY PigKYy PEUOBMHY,
AKY MOXHa po3u1Ty abo po3noainvTK
Nno NoBepPXHi 3a JONMOMOrOI0 PYYHOrO

rnaguna um 6eToHoo6POOHOT MALLIVIHW.

OcHoBHa BigMiHHiCTb acdanbToBOi
MaCTUKW Bif JOPOXKHbOTO acdanb-
Tob6eToHy nonArae y ii 6aratokomno-
HEHTHIN WinbHOCTI.

AcdanbToBa MacTKa € 6€340raHHO0
BOAOHENPOHMKHOIO CyMiLlLwLio. BoHa
YacTo BUKOPUCTOBYETLCA Ha aBTOMO-
GiNbHUX CTOSIHKaX, MOCTaXx Ta TyHenAx
a60 B AKOCTi HaNoOBHIOBaYa.
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2.2 lopoHin acanbToO6eTOH

LlopoHilt achanbTO6ETOH 3a3BMYal
cKnagaetbea 3 5% acdanbTHoro/ 6itym-
HOro uemeHTy Ta 95% HanoBHIoBayva
(webiHb, NicoK Ta rpasin).

HeobxigHa Temnepatypa and ynawry-
BaHHA MOXe 3MiHIOBaTUCA 3aIEXKHO Bif
XapaKTepucTrK achansty abo 6iTymy
Ta 3a3Bumyan ctaHoBuTb 130...150°C.

MiuHicTb Ta 30aTHICTb 4O WBUAKOro
BiAHOBNEHHs 3abe3neuyloTb ner-
KicTb 06C/yroByBaHHs achanbTHOro
noKpuTTsA. 3HowWweHi abo nowkoz-
YKeHi MoBepXHi MOXKHa NoApPibHNTY,
BUOANUTU Ta 3aMiHUTY LAAXOM
ynawTyBaHHA HOBOTO LWapy. [lopox-
Hiln acdanbT YacTo yNaLITOBYETbCA
LIapamu 3 TPaMOyBaHHAM KOXKHOTO
3a JOMOMOIO0 MeXaHiUHNX KOTKIB.

2.3 3aCTOCYBaHHA 3 TePMiYHNM 3aXNCHNM LLAPOM

HarpiBanbHi kabeni abo matu mo-
XKyTb OyTV PO3MiLLeHi y TepMiuyHOMY
3aXMCHOMY LUapi — NiCOK, 6ETOH i T.M..
BiH 3a6e3neuye 3aXMCT HarpiBasbHNX
KabeniB Bif BUCOKUX TeMnepaTyp
achanbToBOro NOKPUTTS.

Y pa3i BukopucTaHHs 6eTOHHOro
3aXVICHOTO NOKPUTTA, JOMYCKAETbCA
TpambyBaHHA acdanbTy 6e3 BaroBux
obmMexeHb.

Mepwwii wWap [OPOXKHbOTrO acdanb-
Ty NOBMHEH OyTW ynaluToBaHWi 3a
[OMOMOro0 PYYHOro KOTKa. Ynawry-
BaHHA PYroro wapy AonyCKaeTbCA
HaBaHTa)kKeHHAM a0 500 Kr.

TUTUUUUUUUUUUUT
0000000000000 000
0000000000000 00000
0000000000000 000000C0
0000000000000 000000000
1000000000000 00000000000

00000000
1000000000000 0000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000 0000000000000000!

.

TUUUUUUUUUUUUUUUUTUUE
0000000000000 0000 000 0VY
0000000000000 0000000000
000000000000 000000000000DQ
0000000000000 0000000000000
\OOOOOOOOOOOOOOOOOOOOOOOOOOOO»
OOOOOOOOOOOOOOOOOOOOOOOOOO
1000000000000 000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOO
1000000000000 00000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOD
1000000000000 00000000000000000
0000000000000 000000000000000O00
0000000000000 0000000000000000

7 7

YA 7777

AcdanbToBa MacTUKa He NOTpebye
TpamOyBaHHA/NpecyBaHHA NMOPIBHSA-
HO 3 IOPOXKHIM achanbToM.

TemnepaTtypa acdanbToBOi MacTMKNY
He NoBVHHa nepesuLyBaTh 240°C ne-
pen i ynawtyBaHHAM NoBepx Kabenis.

achanbToBa MacTUKa, 2-Uii Wap

acdanbToBa MacTuKa, 1-uii wap
HarpiBanbHuii Kabenb abo mat DEVlasphalt™
OaTunK y MeTaniuHin Tpy6i

diTnHr DEVIfast™ a6o ciTka ans kabento
HUWXHS OCHOBa ab0 wwebiHb

3emna

LOPOXHii acdanbT, 2-1in Wap

OPOXHi achansT, 1-ni wap

HarpiBanbHuii kKabenb abo mat DEVIasphalt™
[aTUnK y MeTaniyHin Tpy6i

diTnHr DEVIfast™ abo ciTka ans kabento
HUXHS OCHOBa abo wWebiHb

3emna

acdanbT, ofnH abo Aekinbka wapis
3aXVICHWI Wap 3 NicKy/6eToHyY
HarpiBanbHUin Kabenb abo maT DEVIasphalt™
oituHr DEVIfast™ a6o ciTka ansa kabenio
HUXHS OCHOBa abo wWebiHb

3emna

MocibHuK i3 3acTocyBaHHA - AchanbTHi noBepxHi. [NnaBneHHa nbogy Ta cHiry - VGLUC119 - ©DEVI



3. MpoaykTn

HarpiBanbHi enemeHTN

[ins cuctem o6irpiBy, BCTaHOBNIEHVIX

y achanbTi, MOXYTb BUKOPUCTOBY-

BaTUCA HAaCTYMHi pe3nCTuBHI (cTanoi

MOTYXHOCTI) HarpiBasbHi enemeHTn:

« HarpiBanbHui1 Kabenb
DEVlasphalt™ 30T;

« HarpiBanbHuit mat DEVIasphalt™
300T.

Pe3uncTtueHi HarpiBanbHi kabeni DEVI 3a-
6e3neuytoTb 6e3neyHe, eGeKTMBHE Ta
€KOHOMIiUHe pilLeHHs anst acpanbTHYX
NMOBEPXOHb.

Kab6eni DEVIasphalt™ ta maTtn
DEVlasphalt™ e npogykTtamu Hag3Bu-
YaHO BUCOKOI SIKOCTI, LLIO CKNafaloTb-
CA 3 NOBHICTIO eKpaHoBaHoOro (360°)
[BOXWUJIbHOTO Kabernto 3 BUCOKOMILl-
HOI0 30BHILLHBOK 0OOSIOHKOIO (CTINKOI
[0 YO) Ta cnewiaibHO po3pobneHi ans
BCTAHOBJIEHHSA Y achanbTOBIN MaCTUL
Um JOPOKHBOMY achasibTOOETOHI.
10-MeTpOBUI XONOAHWI KiHELb BUKO-
HaHWWN CyUiNbHUM NPOBIAHNKOM, LLO
[103BONIAE JIErKe BCTAHOBJIEHHA 3 UIiTKO
BUAUMUM 3'€HAHHAM.

LLlo6 3a6e3neunT TprBanuii TEPMiH
Cny0u Ta BUCOKY fAKICTb, YCi Kabeni
peTenbHO NepeBipAITLCA Ha 3aBOJi,
Yy T.U. NiZ Yac BUNpoOyBaHb onopy, Bui-
NpobyBaHb Ha eNeKTPUYHY MILHICTb Ta
KOHTPOJIbHVX BUMPOOYBaHb MaTepiany.
Kabenb DEVlasphalt™ 30T - ue
IBOXWIbHUI HarpiBanbHWI Kabenb
[Ns yCTAaHOBKM B achanbTi 3 MaKcu-
MasibHOIO TemnepaTypor BCTaHOB-
neHHA 240,°C. Kabeni BignosigaioTb
ctaHpaapTam EN62395-1:2006 Ta IEC
60800:2009 gna npopykTis knacy M2 —
[NA 3aCTOCYBaHHA B MiCLIAX 3 BUCOKMM
PU3MKOM MEXaHIYHNX MOLIKOIKEHb.
Kabeni noctaualoTbca roToBUM KOMI-
nekTom 3 10-MeTpPOBMM XONOAHUM
KiHLeM, repMeTUYHMMM 3’ €QHAHHAMN
Ta KiHUeBUMU MydTamu.

[HiameTp Kabenio — 7 MM.
Kabeni pocTynHi y BUKOHAHHI Ans
Hanpyru xusneHHa 400 B.

JNiHiNHa BMXigHa NOTYXHICTb Kabenis
ctaHoBuUTb 30 BT/m (400 B). JocTynHi
3 OBXWNHO 8,5 - 215 m.

Mart DEVlasphalt™ 300T - ue Harpi-
BalbHMI MaT 3 Kabenem DEVIasphalt™,
LLIO KPINUTBbCA Ha NMIACTUKOBIN CiTuj.
MaTn foCTynHi y BUKOHaHHI AnA Ha-
npyru xmnseneHHa 230 B ta 400 B.
BuxigHa noTyxHictb 300 BT/m” (230
a6o 400 B).

LUnpuna maty - 0,5m gna 230 B 1a 0,5,
0,75i1 m pna 400 B.

JloctynHi posmipu: 1- 12,4 m*> ansa 230
Bta1,7-21,15 m* ansa 400 B.

<+
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Mpumitka. Lindpn HanpuriKiHui Halime-
HyBaHHSA KabeniB Ta MaTiB 03HaYalTb
X BUXigHY NiHINHY NOTY>KHICTb — BT/M
a60 BXigHY MOTYXHICTb Ha OAVHULIIO
nnowwi — Br/m? gna 230 B Ta 400 B. Jlite-
pa «T» 03HavYa€ ABOXMIbHUI Kabenb
(Twin).

Odikcauin

[Mpy BCTAaHOBNEHHI HarpiBanbHOro Ka-
6ento peKOMeHAYETbCA BUKOPUCTOBY-
BaTW MOHTa)KHY CTPIUKyY AnA KpinneH-
Hs1 Kabento po nignoru. Hanpuknag,
OLMHKOBAHY MeTasliyHy MOHTaXHy
cTpiuky DEVIfast™. BoHa Kpinutbcs go
OCHOBU (UBAXaMM i T.MN.) NapanenbHu-
MU NiHIAMY, 3a3BUYan 3 Kpokom 50 cm
ab0 2 MeTpu Ha KOXKeH KBaZpaTHUI
METP MJIOLLi BCTAaHOBJIEHHSA Kabento.

YnpaBniHHA

Cnctemuy NnaBfieHHA NbOAY Ta CHiry
pi3Hi Ta NOTPeObyIOTb Pi3HMX TUMIB
TepMoCTaTiB/perynaTopis.
TepmocTaTtn Ta perynatopu DEVIreg™
MatoTb MOBHMWI Habip GyHKUiN ans
ynpaBniHHA 6yAb-AKNM TUNOM efiek-
TPUYHUX CUCTEM NJIAaBIEHHA NboaY
Ta CHiry Ta JO3BONAIOTb NiAKNIOYEHHA
30BHILLHIX AaTUYMKiB 418 BUMIpPIOBaH-
HA TemnepaTypu 3eMHOI MOBEPXHi, a
TAKOX KOHTPOJIO BOMTOrOCTi.

NiHiKa 3ac06iB KOHTPOJIIO 30BHILLHIX

CMCTEeM BKJIIOYAE HACTYMHE:

+ TepmocTat 3 TeMrnepaTypHUMM
natymkamu - DEVIreg™ 330 (5...45 °C),
DEVIreg™ 610, DEVIreg™ 130;

« PerynAartopwm 3 iHTerpoBaHummn gatum-
Kamu Temnepartypu Ta BOJIOrOCTi -
DEVIreg™ 850.

[lns ynpaeniHHA NnpocTMun abo Ma-
NONOTY>KHUMU CUCTEMAMU PEKOMEH-
[YETbCA BUKOPUCTaHHA TepMOCTaTy 3
JaTymKoMm Temnepatypm 3emni. Tepmoc-
Tat DEVIreg™ 330 (5...45 °C) 3 Kpinnex-
HAM Ha DIN-peii pekomeHayeTbCA AK
CTaHZapTHe pileHHA. [1nAa HacTiHHOro
MOHTaXy ab0 A1l BCTAHOBJIEHHS Ha
TPY6i TaKOXX MOXE BUKOPVCTOBYBATUCA
DEVIreg™ 610, IP44. AnbTepHaTnBOIO
ONA KOHTPOJIO HEBEIMKUX NJIOLL, NO-
61113y NPVBaTHUX OYAVHKIB € KIMHaTHI
HacTiHHi TepmocTaTty DEVIreg™ 130.

Yci BiLwe3ragaHi TepmocTaTy nocTava-
I0TbCA 3 NPOBIAHNM TEeMMNepPaTypPHUM
patumkom —NTC 15 kKOm npm 25 °C, 3 m.
[InAa KOHTPOO CUCTEM NaBNEHHA
NboAy Ta CHiry, 0CO6NMBO A4S NOTYX-
HVX CUCTEM, HANKPALLUM PilleHHAM €
perynatop/koHTponep DEVIreg™ 850 3
iHTerpoBaHUMI faTyMKaMm TeMnepary-
pv Ta BONIOrOCTi 1A FPYHTY Ta AaxiB.
DEVIreg™ 850 — Lie ABO30OHHNIN KOHTP-
onep 3 MOXKJUBICTIO MiAKMOYEHHA [0

4 naTuriKiB AN 3abe3neyeHHs MaKkcu-
MaJIbHOrO KOHTPOJTIO 30BHILLHIX Harpi-
BaNbHUX cnctem. [opiBHAHO 3 yCTa-
HOBKaMW 3i 3BUYaHM BYMIPIOBAHHAM
TemnepaTtypu rpyHTY LI perynaTop
[I03BOJIAIE CKOPOTUTW BUTPATU Ha Cro-
»KNBaHHA eHepril Ha 30-40%.

DEVIreg™ 330 (5...45 °C)
y KOMMNEKTi 3 NPOBIAHUM AaTYNMKOM

DEVIreg™ 850
3 faTUMKOM MOBEPXHI FPYHTY

MocibHuK i3 3acTocyBaHHA - AcdanbTHi noBepxHi. MNnaeneHHA nbogy Ta cHiry - VGLUC119 - ©DEVI ‘ 7



3aranbHuii ornag cMCTeM NaB/IeHHA NIbOAy Ta CHiry ana achanbTHUX NOBEPXOHb

MpogykT BapiaHTun OnucaHHA
DEVlasphalt™ [BOXMNbHWIA,MOBHICTIO eKpaHOBaHWI, CTiNKKA 8o YO, YopHUIA,
Pe3uctnBHuI HarpiBanb- | DEVIasphalt™ 30T 400 B | ponycKa€eTbCa KOPOTKOTPMBANM KOHTaKT npu 240 °C, 30 Bt/m
HUN Kabenb (400 B). DIN IEC 60800:2009 M2, EN 62395-1:2006
DEVIasphaItv ' DEViasphalt™ 300T [BOXKNAbHUI,MOBHICTIO EKpaHOIEaHVII/I, CTIIKUM [0 )Z(D, YOpHUN,
Pe3nctnBHmin HarpiBanb- 230 72 400 B [ONYyCKa€ETbCA KOPOTKOTPMBaNuin KOHTaKT npu 240 °C, 30 Bt/m

HUM MaT

(230/400 B). DIN IEC 60800:2009 M2, EN 62395-1:2006

DEVIfast™ MeTaniyHa

QiTnHr B YnakoBKa 25M; OLIMHKOBaHa MeTaniuHa, KPinaeHHsA 3 KPOKOM 2,5 cMm.
DEVireq™ MigkntoueHHA o faTuMKa TemnepaTypuy Ta BOMOrOCTi FPYHTY Ta
Perynﬂgop DEVIreg™ 850 NoBepXHi AaxiB; MaKC. 4 JaTunKK, 2 30HK, 2x15 A, 650K KUBNEHHA

24B, DIN-penka

[atunk Temnepatypu Ta
BOJIOrOCTi

[atunk gna rpyHTy anq
for DEVIreg™ 850

@93 x 98 MM, IP67, 15 M 3'eaHyBanbHN Kabenb 4x1 Mm’

bnok »xunBneHHa 24 B ans

Axcecyapu DEVireg™ 850 JopatkoBun 650K xnBneHHA ansa DEVIreg™ 850 3 3-4 patumkamu
DEVIreg DEVireg™ 330 (5...45°C) | 5...45 °C, 16 A, IP20, 3 NpOBigHIM AaTumkom, 3 M, DIN-peiika
TepmocTat 9 ’ ! PO IPEELY . T P

DEVireg DEVireg™ 610 -39....+50 .C, 10 A, IP44, 3 NpoBigHMM AaTYMKOM, 3 M, MOHTaX Ha
TepmocTat CTiHI/Tpy6i

D'EVIreg ) DEVireg™ 130 5.. .4‘5 C, 16 A, IP30, 3 npoBigHUM JaTUMKOM, 3 M, KIMHATHUI
KiMHaTHWUI TepmocTat HaACTIHHOTO MOHTaXy

[atunk Temnepatypu 10 m, MBX MpoBigHW gatunk, @8 mm, IP65, NTC 15 kOm npwu 25 °C

3a 6inbw getanbHo iHGOpPMaLli€l 3BEPHITLCA 10 KaTanory npogykuii DEVI.
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4, KOHCTPYKLIA cnctemm

Y HacTynHWx naparpadax HaBefeHi
HaHi noci6Hrka ASHRAE (AmepukaH-
CbKOI Cninku iHxeHepis OB) Ta cTaTnC-
TUYHUX METEOLAHUX.

Undpn HaBeaeHi BUKMIOYHO B AKOCTI
ZoBifKoBOI iHbopMaLii Ta MOXYTb
BiAPI3HATNCA 3aN€XHO Bif noLi,
LUBMAKOCTI BITPY Ta CTPYKTYpPU FPYHTY.

Tenno, HeobOXigHe AnA NaaBeHHA CHi-
ry 3a5eXuTb Bif HACTYMHNX OCHOBHUX
dakTopiB:

+ [lorogHux ymoB (MiH. Temnepary-
pa, MaKc. piBeHb CHIroB/X ONagis,
WBMAKICTb BIiTPY, BONOTiCTb, BUCOTA
Hag piBHEM MOpS);

« TpoekTHi paHi (atepianu, Tun dyH-
LaMeHTy, po3mipu, Tun isonAdii);

» EnekTpuyHi xapaktepuctnkm
(Hanpyra, NOTY»KHiCTb, BUMOTY 10
ynpaBniHHA);

+ Po3paxyHKoBI xapakTepncTnkm
cuctemy;

+ KoediuieHT 3anacy.

Po3paxyHOK NMTOMOI NOTY>KHOCTi ChC-
TeMW MNaBNIEHHSA NIbOAY Ta CHIry MOXHa
BUKOHATV 3a JOMOMOTOH0 Zliarpamu abo
IHLIMX NOAIOHNX OaHWX.

Hanpwviknag, Tennosi BTpaTty 3anexHO Bif,
LUBUAKOCTI BITPY Ta pPi3HWLi TemnepaTyp
Mi>K MOBEPXHEI0 Ta OTOUYIOUVIM Cepefo-
BULLIEM OMNKCaHi y MociGHMKY i3 3acTocy-
BaHHA ASHRAE 2003 (guB. Puc. 3).
Hanpvknag, onsa nomipHMX NOrogHnx
YMOB Ta WBUAKOCTI BITPY 6 M/C; npu
Br6opi AT = 10 K (Big -3 K o +7 K) Te-
NnoBi BTPaTV AOPIBHIOIOTL NPUGNIN3-
HO 230 BT/M? (uepBOHa NyHKTUPHa
NiHiA Ha puc. 3).

IHWKMK cnoBamu, HarpiBaHHA NOBEPX-
Hi Ha 10 rpagyciB NOTpebye NOTY>KHOCTi
230 Br/M* a6o 230/ 10 =23 Br/(M*K).
3aranom ana NoOMipHUX 3UMOBKX YMOB
HarpiBaHHA 1 M* 30BHILLHbOI NOBEPXHI
Ha 1°C noTpebye NOTY>KHOCTi 6/IM3bKO
23 B1. AGO po3paxyHKoBMIN KoediLlieHT
Tenoo6bmiHy AnsA 30BHILUHIX NoBep-
XOHb AOPIBHIOE NPN6AN3HO 23 BT/(M*K)
(iHomi imeHyeTbca aout —“alpha out”).
Hanpwuknag, ctaHgapt IEC 62395-2 npo-
MOHYE iHLWNIN METOL PO3PaXyHKY CTaH-
[lapTHOTO TEMNOBOrO HaBaHTaXKEHHA ANnA
M/IABNEHHS CHiry (avB. Tabnuuto 1).

BcTaHoBnEHa NOTYHiCTb (B Bt/™m?) ona
achanbTHYIX MOBEPXOHb BU3HAYAETbCA
noAibHo A0 IHLLMX CUCTEM MaBeHHsA
NbOAY Ta CHiry. 3a 6inblw geTanbHO©
iHpopMaUi€lo WOa0 XapaKTeEPUCTUK
cucTeM Ta 3acobiB ynpasniHHA AUB.
BignoBigHi MOCIOHMKM ANA 30BHILLHBbO-
ro 3aCTOCyBaHHs.

BcTaHOBNEHHA cncTem NaBneHHA
Nbofy Ta CHiry Mmoxe notpebysatu
ynawTyBaHHA CUCTEMU APEHaXy 1A
Tanoi BOAW Y HUXKHIN YaCTWHI yXUniB,
npoxogis i T.n. ipeHa)kHa cnctema
TaKo»K MOBUHHA MaTU 3aXUCT Bif
YTBOPEHHA JTboAy.

3BOpPOTHI BTpaTH BiACYTHI; WumpunHa noBepxHi 6 Mm; 50% nokpuTTA;
TemnepaTypa noBepxHi - 3 °C Ta BigHOCHa Bonorictb 70%

700

o
=
=
2 600
= — 0m/c
=
S 500 2m/c
=
o L — — 4wk
§ 400  Temic™,
5 — —— 8Mm/c
= 30 10 M/
m/C
4 — L+ - %_ = /
200 — 15m/c
?/ [ B ey 20 m/c
100 — = ——— I — 25wm/c
. L — 30m/c
3 1 1 3 5 7 9 11 13 15 17 19 21 23 25

PisHuua TemnepaTyp [K] Mik nOBepxHeto Ta OTOUYIOUUM CepefoBULLEM
Puc. 3. TennoBi BTpaTy 3anexHO Bif LWWBMAKOCTI BITPY Ta pi3HMLi TemnepaTyp

KpuTtuyni napametpu
- . . MakcumaneHi, Hanpuknaga,
. MinimaneHi, Hanpuknag, CepepaHi, Hanpuknaa, N .
MoroaHi . L . . P N BUCOKi TOProBi LeHTpH,
niwoxiaHi AOPiXKKM Ta niwoxiaHi AOPiXKKM Ta So . .
yMoBu .. .. Lo aBapifiHi BUXoau nikapeHsb,
npoiI3amn XNTNOBUX 30H npoi3an KOMepuIMHUX 30H . . “
resikonTepHi MangaH4Ynukun
Bt/m?
MomipHi 150 pno 250 250 po 350 300 po 400
Baxki 200 po 300 300 ao 400 350 o 500
Ocobnuso 250 A0 350 400 A0 550 450 1o 750
BaxKi

Tabnuus 1. 1EC62395-2. CtaHAapTHe TeMoBe HaBaHTaXKeHHA A/1A CHIroMIaBeHHA

3HaveHHs y Tabnuui 1 meHwi 3a 250
BT/M’ NOBVHHI BUKOPUCTOBYBATUCA Y
obMexeHNX BUMNafKax, Hanprknag, B
KpaiHax 3 Tenanm KnimaTtom abo no-
BVIHHI OYTV TEXHIYHO OBrpyHTOBAHI.
Hun3Ka noTyXHicTb Ha piBHi 150-200
BT/M® Moxe 6yTn HeOCTaTHbOIO [N1A
nnaesieHHsA cHiry abo nbopay.

[nAa cnctem nnaBneHHA NboAy Ta CHiry
PeKOMeHAYETbCA BUKOPUCTOBYBATN
HaCTYMHi PiBHi NOTY>KHOCTi:

« MiHiManbHa - 250 Bt/m?,

. onTumanbHa - 350 B/m>.

BuxigHa noTyXHIiCTb Ana cuctem nnas-
NEeHHA NboAy Ta CHIry MOBVHHa Oy T
BMKOHaHa Yy BiAMOBIAHOCTI 4O YNHHNX
MiCLL€BMX HOPM Ta CTaHZAPTIB.

HeobxigHo popasatyt 100 BT/m?:

« Ha KOoXHi 1000 m BUCOTU Haf, piB-
HeM Mops;

+ fAKLWO 00'eKT 06irpiBy € po3Tallo-
BaHOI OKPEMO Hei30/1bOBaHO
KOHCTPYKUi€lo;

+  AKLWO cepefHA WBNAKICTb BITPY y
MiCLli BCTAHOBJIEHHA > 6 M/C;

+ AKLWO icHye noTpeba y GinbLu no-
TY>KHIN cncTemi;

+ Yy pas3si CHiroBmx onagis npu remne-
paTypax HuKue -10°C.

MpumiTka. PekomeHayeTbca npu-
NMaTy MaKCMMasbHYy NOTYXHiCTb AnA
CMCTEeM NNaBEHHA bOAY Ta CHiry.
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MinimanbHa Temnepartypa
nnaBNeHHA

OCHOBHVM 3aBAaHHAM CUCTEMM € MNJ1aB-
NEHHA NboAy Ta CHiry, To6To NiATPY-
MaHHA TemnepaTypu Ha NOBEPXHi Ha
piBHi +3°C. Bygb-AKa BUXigHa NOTyX-
HiCTb MOBVHHA BiANOBIAATY HAVMHMKUIN
Temnepatypi, Npu sKil 3abe3neyyeTbca
nnaBneHHA NbOoAy Ta CHiry, abo Harpi-
BaJ/ibHa CUCTeMa NOBMHHA CrpaBna-
TNCA 3i CBOIM OCHOBHMM 3aBOAHHAM.
Y Tabnuui 2 HaBeeHi AesAKi 3HaUeHHs
BVXiZHOI MOTYKHOCTI (BT/M?) Ta Temne-
paTtypw, Npu AKKX CUCTeMa 3abe3neuye
MMaBfeHHA Nboy Ta CHiry, abo iHWyMY
CfIoBaMU NiATPYMYE TemnepaTypy Ha
noBepxHi Ha piBHi +3°C.

4.2 13onauiqa

MNepeBaru Tennoizonauii matoTb
0Co6NMBe 3HAYEHHS N1 OKPEMO
PO3TalOBaHMUX KOHCTPYKLUiN, TaknX
AK naHgycu abo mocTu, cxoau i T.n.
I3onAuia BiNbHUX 6OKiB KOHCTPYKLT
TaKOX MOBUHHA 6paTucs fo yearu.

Y uboMy NprIKNagi MiCT 3aBLUMPLLKKA 6
M NiJOAETbCA Ail CHIroBUX onagis npu

Temnepatypi noBiTpA -3°C Ta LWBNAKO-
CTi nepexpecHoro BiTpy 4,5 m/c. Opi-

€HTOBHI PO3paxyHKOBi BTpaTu Tenna

HaBefleHi y TabnuLi HXKYe.

ToBLYMHA Tennosi
isonAauii BTpatu, %
be3 izonsauii 36
20 Mm 23
50 Mm 15
100 mm 9

MiHimanbHa Temne-

BuxigHa :
MOTYXHiCTb paTypa nosiTpa npw
Brw | T3 CHanosepxi
(a,,, =23 Br/(M*K))
250 8ec
300 -10°C
350 gy
400 -14°C
550 21°C

Tabnuua 2. MiHiManbHa Temnepatypa nosiTps
BiNOBIAHO 0 AeAKMX 3HaYeHb NOTYXHOCTI. Pi3-
HULA TemnepaTyp MiX NoBepxHeto Ta NOBITPAM
po3paxoBaHa AK BUXiHa NOTYXHICTb, nofineHa
Ha KoediLlieHT Tennoo6miHy 23 B1/(m* K)

Q@Q\

ﬂﬂﬂﬂﬂﬂﬂm

Hanpwuknag, npu BCTaHOBAEHIN No-
TyXHOCTi 250 BT/M* cuctema 06irpi-
By 34aTHa 3abe3neuyBaTtu NnaBneH-
HA NbOoJY Ta CHiry npu temneparypi
noBiTps He HKYe -8°C, Togi -8 °C
(AT =250/23 =11 °Q).

Ane AKuo, Hanpuknag, Temneparypa
OTOuUYIOYOro CepeaoBMLLA/MOBITPA
CTaHOBUTb-12°C, TemnepaTypa no-
BepxHi ctaHoBUTUME -1°C3 AT =-11°C
AnA noTyxHocti 250 BT/M’. Lie 03Ha-
yaTMMme, Wo crcTema byae CnoXmBaTm
eHeprilo 4NnA HarpiBaHHA NOBEPXHI,
oflHaK He 3abe3neyvyBaTiMe NnaBneH-
HA NbofJy Ta CHiry B3arafii.

AcdanbT, oarH abo aeKinbKa Wwapis
3axuncHUiA Wwap 3 nicky abo 6eToHy
HarpiBanbHuii kabenb DEVIasphalt™
®ituHr DEVIfast™ abo ciTka gns kabeno
I13onauia

OKpeMo po3TalloBaHa KOHCTPYKLifA

TemnepaTypa HaBKONULIHbLOIO cepefoBumLLa/

noBiTpsA

4.3 Binctanb C-C Ta BignosiaHa BuXigHa noTy»HicTb (BT/M?)

BinctaHb C-C - Le BiACTaHb Mi>K LieHTpam
no6nun3y po3TalloBaHMX Kabenis (iHogi
IMEHYETbCA «KPOK BCTAHOBJIEHHS»).

> -

C-Clem] =

Npwumirtka! diameTp 3rvHy HarpiBasb-
HOro Kabesto NoBMHeH ByTN He MeHLue
6 fiameTpiB Kabenio.

Binctanb C-C Ta BignosigHa Buxia-
Ha NOTYKHICTb BT/M> MOXyYTb 6yTn
po3paxoBaHi 3a gonomorot Gbopmy-
nu (AMB. TaKOX IHCTPYKLUito i3 3acTo-
cyBaHHA — CUCTEMN €NEKTPUYHOTO
nigirpisy nignor):
C-Clem] = Mnowa [m?]

-100c¢
[oBxuHa Kabento [m] v

abo

Buix. noty»kHicTb kabento [BT/m]
lYCTMHa TeMnoBoro NoToKy [BT/m’]

-100 cm

3HaueHHsA BUXiAHOI MOTY>KHOCTi Kabenis
DEVlasphalt™ 3 BinnoigHMM 3HaUeH-
HAMm C-C HaBefeHi y TabnuLi:

[yctuHa Tenn. no-

C-CaiacTakb, | 1oky, Br/m? (400B)
DEVlasphalt™ 30T

5 600

6 500

7 429

7.5 400

8 375

333

10 300
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HasemHi ginsaHKu®, Hanpuknag, aBTOMOG6iNbHi CTOAHKMN

4.3 MeTtop, BCTaHOBJIEHHA Y achaibTHUX NOBEPXHAX

HarpiBanbHi kabeni, BMOHTOBaHi 6e3nocepeHbo y achanbT

AcdanbT, 2 wapwu

Kab6eni DEVlasphalt™
abo mat DEVlasphalt™

OitnHr DEVIfast™ a6o

KpinneHHA Kabento Ha ciTui
HuHs ocHoBa abo wWebiHb

HarpiBanbHi kabeni, BMOHTOBaHi y 3axXxucHuii wap nig acpanbrom

HasemHi ginAHku, Hanpuknag, npoi3gn, niwoxigHi AopiXKKM Ta TpoTyapu

AcdanbtobeToH
betoH abo nicok

Kab6eni DEVlasphalt™
abo matum DEVlasphalt™

OituHr DEVIfast™

abo KpinneHHs Kabesnto Ha CiTui
HuHs ocHoBa abo LwebiHb

4.4 YnpasniHHA

CucTtema nnaBneHHA NboAy Ta CHiry
BiAPIi3HAIOTbCA OfHA Big O4HOI Ta
NoTpebyTb BUKOPUCTAHHA Pi3HUX
TMnNiB TepmMocTaTiB. JliHiKa 3aco6iB
KOHTPOJIO NpU3HayYeHa Ana 30BHiLL-
HiX CMCTeM Ta BKJIIOYAE HACTYMHe:

+ TepmocTaTy 3 gaTunkKamu Temne-
patypu — DEVIreg™ 330 (5...45 °C),
DEVIreg™ 610, DEVIreg™ 130;

- Perynatopwu 3 iHTerpoBaHumm
JaTyMKamu Temnepartypu Ta BO-
norocTi - DEVIreg™ 850.

[InAa ynpaeniHHA NpOCTUMM CUCTEMaMm
260 ManonoTyXHUMM cucTemMamu (Npu-
6113HO 10 5 KBT) pekoMeHayEeTbCA BUKO-
PYCTaHHA TEPMOCTATY 3 TeMMepaTypHUM
JaTymkom. [laTumK 3a3BmnYan BCTaHOB-
NIOETbCA Y MeTaniyHin Tpy6i nobnmsy
HarpiBasibHOro Kabesto («B FPYHTI»).

Tepmoctat DEVIreg™ 330 (5...45°C) 3
KpinneHHam go DIN-perkn pekomeHay-
€TbCA AK CTaHAAPTHE pilleHHA. TakoX
MOXe BUKOPUCTOBYBATMCA TePMOCTaT
O1A MOHTaXy Ha CTiHy/Tpy6y
DEVIreg™ 610, IP44.

AnbTepHaTUBHUM PilLeHHAM 4nA
KOHTPOJII0 HEBENIVIKMX MJIOLY MO6n3Yy
NpVBaTHMX OYANHKIB i T.N. MOXe BU-
KOPWCTOBYBATUCA KIMHATHWNI HACTiH-
Hun TepmocTtat DEVIreg™ 130. byab
nacka, 06epiTb nigxogduie micue ans
BCTAHOBJIEHHSA TepMOCTaTy, 6epyun
[0 yBaru, Wo ue KiMHaTHUN TepmocC-
TaT 3 Knacom 3axucty IP20.

Yci TepmocTaTi NOCTayvaloTbCA y KOMI-
NEeKTi 3 NPOBIAHUM AAaTYNKOM Temnepa-
Typu - NTC 15 KOm npwn 25 °C, 3 m.
Kabenb fatyvka NoOBMHEH MaTu Ao-
CTaTHIO AOBXWNHY ANA BUKOHAHHA 3aMi-
piB TeMnepaTypu y HeobXxigHOMY MicLi
- Mo»e noTpebyBaTnCA JOAATKOBA
[OBXVHa AnA CTaHAAPTHOrO AaTunKa,
Hanpwuknag, 10 m, abo Kabesnb AaTunka
MOXe OyTV NoJOBXeHUN [0 6yab-
AKOT pO3Mipy 3a JONOMOroto Kaberio,
PO3MipoMm He meHLue 0,5 MM,

[na ynpaBniHHA cnctemamm nnas-
NEeHHA NboJy Ta CHiry pekoMeHay-
€TbCA BUKOPUCTAHHA perynatopa/
KoHTponepa DEVIreg™ 850 3 gatum-
KOM TemnepaTypu Ta Bonorocti. Mu
peKkoMeHAYEMO Ler TUM perynatopis
[NA YCTAHOBOK BUXIAHOO MOTYXHic-

Tio NoHag 5 KBT abo ana 6yab-akumx
YCTAaHOBOK MEHLLOI MOTYXHOCTIi Y
BMNafKax, Konu onTMasibHa NOTY»K-
HICTb Ma€ NepeBaXHe 3HauYeHHA.
DEVIreg™ 850 — Le AB030HHUI (A Ta B)
KOHTPOJep 3 MOXAMUBICTIO MiAKOYEH-
HA 4 iIHTerpoBaHNX JaTUNKIB Temnepa-
TYpv Ta BOSIOrOCTi PYHTY Ta NOBEPXHi
JlaxiB, 106 3a6e3neunTi Makcumasb-
HU KOHTPOJSIb HarpiBasibHOI CMCTEMM.

[aTumk gna rpyHTy ocHalLeHuiA Kabe-
JIeM AOBXNHO 15 M ANnA nigknoyeH-
HA perynAartopa.

NopiBHAHO 3 ycTaHOBKamu 3i 3BMYan-
HVIM BUMiPIOBaHHAM TeMnepaTypu rpyH-
Ty, Liell perynatop AO3BOJIAE CKOPOTUTA
BUTPaTK Ha enlekTpoeHeprito 4o 30-40%.

MocibHuK i3 3acTocyBaHHA - AcdanbTHi noBepxHi. MNnasneHHA nbogy Ta cHiry - VGLUC119 - ©DEVI
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5. BctaHOBNeHHA

5.1 3aranbHi iHCTPYKLUii 3 6e3neKn

Hikonu He Bigpi3aiiTe Ta He yKOpoO-
YynTe HarpiBanbHi enemeHTH.

- BigpizaHHA HarpiBanbHOro ene-
MEeHTY npu3sege 40 NPUNMHEHHA
aii rapaHrii.

+  XonogHi KiHUi MOXyTb 6yT1 yKOpO-
YeHi BignoBigHO 4O BUMOT.

BcTaHOBNEHHA enemeHTIiB NOBUHHE
3aBXAW BUKOHYBATUCA i3 JOTPUMAHHAM
UMHHUX OyAiBENbHX HOPM Ta MPaBUI
yNnawTyBaHHA eNeKTPOyCTaHOBOK, a
TAKOX MOJTIOXEHb BiAMOBIAHNX MOHTaX-
HUX IHCTPYKLi Ta LbOro OKYMEHTY.

+ Byab-Akui iHWKIA cnoci BcTaHOB-
JIEHHA MOXe 3aLKOAUT HOPMASbHO-
My QYHKLIOHYBaHHIO enieMeHTy abo
CTaHOBUTY pU3KK be3neLi Ta npu3Bse-
e 00 NPUNUHEHHSA Ail rapaHTii.

« [lepekoHanTecs, WO eneMeHTH, X0-
NoAHi KiHLi, 3'€AHYBaNbHi KOPOOKM
Ta iHWIi eNeKTPUYHI KOMNOHEHTH
He BCTYNaloTb Yy KOHTaKT 3 XiMiYHW-
MU pevyoBUHaMM abo 3aiMUCTMU
MaTepianamu nig yac abo nicns
BCTaHOB/EHHA.

MigknioueHHA enemMeHTiB NOBMHHEe
3aBXXAN BMKOHyBaTuncA KBanidiko-
BaHVM eJIeKTPUKOM i3 3abe3neyeH-
HAM CTaliOHapPHOro NiJK/IIYEHHS.

+ BigkntouanTe yci cnnosi KOHTYpHK
nepen BCTaHOBNEHHAM Ta NpoBe-
JEeHHAM onepauin 3 TeXHIYHOro
06cnyroByBaHHs.

« [ligknoyeHHA J0 gKepena Xus-
NeHHA NoBrHHe 6yTn 6e3nocepen-
HbO JOCTYMHUM ANA KiHLEeBOro
Kopu1CTyBaya.

+ EKpaH KOXHOro HarpiBanbHOro Ka-
6ento NoBrHeH 6yTy 3a3emneHni
y BifnoBigHOCTI 4O MiCLIeBNX HOPM
Ta NigKNIOYEHWA 4O NPUCTPOIO
andepeHuinHoro 3axucty (M3B).

+ PexkomeHnpoBaHa ycTaBka [13B - 30 MA,
oJIHaK Moxe gocaratn 300 MA, konun
EMHICHUI CTPYM BUTOKY MOXe npu-
3BECTY 10 XMOHOrO CrpaLioBaHHS.

+ HarpiBanbHi enemeHT NOBUHHI
nigKNio4aTNCA 3a JOMNOMOro0 BU-
MUKaua, AKMI 3abe3neuye BigKnto-
YeHHA ycix Montocis.

« EnemeHT NoBuHeH 6yTu OCHalle-
HUI NIaBKMM 3anobi>kHUKom abo
BMMUKAYeM BigMnoBiAHOIO po3Mipy,
Hanpwuknag 10/13 A gna xonoga-
Horo KiHuA 1,5 mm* Ta 16/20 A ana
XONOAHOTO KiHUSA 2,5 MM2.

HaABHicTb HarpiBanbHOro efiemeHTy

MOBMHHa

+ OyTW No3HayeHa WAAXOM HaHeCeH-
HA nonepeaKyBasnbHKX 3HaKiB abo
MapKyBaHb Ha apmaTypi NigKto-
UEHHA CUNOBOrO KOHTYpY Ta/abo 3
NeBHNMW iHTepBanamm y3a0BX Ji-
HITHOTO NaHuora, ie BOHU 6yayTb
YiTKO BUANMUMU

+ OyTU 3a3HayeHa y BCill MOHTaXHil
JOKyMeHTauil.

He ponyckanTe nepeBuLEeHHA MaK-
CMManbHOI NOTyHOCTI (BT/M* abo
BT/M) npu npakTMyHOMY 3acTOCy-
BaHHi BUpPObiIB.

3anobixxHUK

Mn3B

baratonontocHu BUMMKay
Tepmoctat

Tpy6onposig

HaTtunk

3’epHyBanbHa mydTa
EkpaH kabento
HarpiBanbHuin kKabenb

WOeNoU WD =
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5.1.1 MNig yac BcTaHOBNEHHA:

N

HanexxHrnm ymvHOM nigroTyinTe micue
BCTAHOBJIEHHA, BUAANBLUN FOCTPI
npegmetu, 6pya i T.n.

HarpiBanbHi enemeHTN He NOBUHHI
TOPKaTNCA OAMH OQHOrO Ta nepexpe-
LLyBaTUCA MK CO60t0 260 3 iHLWIMMN
HarpiBasibHUMM efieMeHTamu Ta no-
BVIHHI OyTV piBHOMIpHO po3nogineHi
no BCi nnoLyi.

PerynapHo B1KOHyWTe 3aMipu akTuB-
HOro onopy Ta onopy i3onAdii, LoHaw-
MeHLue Jo, Nif Yac Ta NiCNA MOHTaxYy.

EnemeHTV Ta 0C06/MBO 3'€AHAHHA
MOBWHHi 6yTI 3axuLUeHi Bifj HaBaHTa-
XeHb Ta gepopmallii.

5.1.2 MnaHyBaHHA BCTaHOBJIEHHA

MigroryiiTe cxemy BCTaHOBJNIEHHA,

Ha AKil1 306paXkeHo HaCTymnHe

«  (Cxema pO3MilLeHHSA eNeMeHTIB

«  XonopHi KiHui Ta 3'eAHaHHA

«  KomyTauiHa kopobka/kabeni
(AKLWO fopeyHo)

«  [HaTtumk

«  Po3noginbua Kopobka

«  TepmocTat/perynatop

36epiraiite cxemy

+  3HaHHA TOYHOro MicuA BCTa-
HOBJ/IEHHSA LIX KOMIMOHEHTIB
CMPOCTUTL MOLYK Ta YCYHEHHA
HecnpaBHOCTEN Ta PEMOHT
MOLIKOAKEHUX €NIEMEHTIB Y
MalbyTHbOMY.

Bypab nacka, [OTPUMYITECA Ha-

CTYMHOrO:

+  JoTpumynTecsa ycCixX iHCTPYKLUiN 3
6e3neku.

«  [OotpumynTeca npaBunbHoi C-C
BiICTaHi MiX kKabenamu Ta Bigno-
BiAHWMX BiACTAHEN MiX MaTaMu.

«  [Jotpumyitecs HeobxigHoOI
rMMOUHN BCTAHOB/EHHS Ta BUMOT
LLOAO 3aXUCTY XONOAHMUX KiHLiB Y
BiANOBIgHOCTI 4O MiCLLEBUX HOPM.

He BcTaHOBIONTE HarpiBanbHi ene-
MEHTU Nif CTiHaMKX Ta CTaLiOHAPHMMN
06’ektamu. MiHimanbHa gonyctrima
BiCTaHb — 6 cM. TpumanTe enemeHTu
nopani Big isonAuinHnMx matepianis,
iHLWMX OXKepen Tenna Ta po3Lmpio-
BaJIbHMX NPUCTPOIB.

EnemeHTN NOBMHHI 6y TN OCHaLLEHI
3acob6amu KOHTPOJO TemnepaTypu
Ta He NOBMHHI 3aCTOCOBYBATUNCA NpPW
TemnepaTypi HABKONMLIHbOrO cepe-
posuwa noHag 10°C y pasi 30BHiL-
HbOrO 3aCTOCYBaHHA.

«  [lpw BCTaHOBNEHHI AeKiNbKOX
HarpiBanbHVX €IeMEHTIB, HIKONN
He NigKAYanTe enemMeHTN Nocni-
OOBHO; AOMNYCKAETbCA TiNIbKM Na-
panenbHe NigKIoYeHHs Kabenis
[10 KOMYTaLiHOT KOPOOKN.

«  [nAa ogHOXWUNbHUX KabeniB obu-
[1Ba XONOAHI KiHLi MOBUHHI 6y T
NigKIoYeHi 1o KomyTauinHOT
KOpPOOKMU.

MocibHuK i3 3acTocyBaHHA - AcdanbTHi noBepxHi. MNnasneHHA nbogy Ta cHiry - VGLUC119 - ©DEVI
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5.2 BctaHOBNEeHHA

5.2.1 MiaroToBKa micLa BCTaHOB-
NeHHA

Bupanitb yci 3anuwwikn ctapoi ycra-
HOBKW, AKLLO AOPEYHO.

« CnigkyinTe 3a TMMm, WO6 Micue ycTa-
HOBKM Oy0 PiBHVM, CTIMIKMM, CYXUM
Ta YMCTUM.

+ 3anoTtpebu 3aMnoBHITb 3a30pu
HaBKOJO TPYO, ApeHaxiB Ta CTiH.

« He noBuHHO By TV rOCTpUX KpaiB,
6pyay abo CTOPOHHiX 06'eKTIB.

5.2.2 BctaHOBEHHA HarpiBanbHNX
enemMeHTiB

He pekomeHAayeTbCA BCTAHOBNIOBATY
HarpiBasibHi enemeHTU Npm Temnepa-
Typi H/xue -5 °C.

3a HM3bKMX TeMnepaTyp HarpiBanbHi
Kabeni cTaloTb XopcTKmMM. Migknio-
UiTb Kabesib/MaT [0 AXKepesa K1B-
NEHHA Ha KOPOTKMI CTPOK (AeKinbKa
XBUINH). Kabenb abo maT NMOBUHHI
6yTI CKpyyYeHi nig Yac MOHTaxy!

BumipioBaHHA onopy

BumiptoiiTe, nepeBipanTe Ta dpikcyinTe
3HauYEeHHs OMopYy eNneMeHTy nifg Yac
MOHTaXY.

« [icna po3nakyBaHHA
 [licna KpinneHHA enemeHTIB
+ [lo 3aBepLUeHHI0O MOHTaXy

AKLLO akTUBHMI OMip Ta onip i3onAuii
He BiANOBIJAOTb 3a3HaYEHOMY Ha eTu-
KeTLi BUpOOY Ta TPaHCMOPTHIl KopobLyj,
eneMeHT HeoOXiaHO 3aMiHUTL.

+ aKTVBHMI onip NoBrHeH 6yTn B
niana3oHi Big-5 go +10 % Big BCTa-
HOBJIEHOIO 3HaYEHHS.

« MOKa3HUKK onopy i3onAuii no-
BUHHI 6yTn >20 MQ uepes ofHy
XBUNUHY nNpwu miH. 500 B DC.

HoTprmynTeca ycix iIHCTPYKLUIN Ta BKa-
3iBOK y po3gini 3 3aranbHoi 6e3nekn Ta
BiAMOBIAHMX IHCTPYKLi 3 MOHTaXYy.

HarpiBanbHi enemeHTN

+ Po3miwynTe HarpiBanbHi enemen-
T TaKIM YMHOM, 06 BOHM Oynu
BifJaneHi Bif nepeLuKo LWoHam-
MeHLue Ha nonosuHy C-C BigcTaHi.

« 3aBXx[u 3ab6e3nevyinTe XOPOLLMA
KOHTaKT HarpiBasibHNX efleMeHTIB
3 pO3noAinbHMKOM Tenna (Hanpu-
Knaj, 6eToHOM).

« [pu BUKOpMCTaHHI MaTiB 3abe3ney-
Te X HagiHe KpinneHHA 4o noBepx-
Hi, OeAKi MaTh OCHaLLEeHi KNeroBoto
MoBepXHet, BOHa Aobpe Kpinutbea
[0 YUNCTOI Ta IPYHTOBAHOI MOBEPXHI.

HarpiBanbHi matn

« 3aBX[uM PO3KpyuUylTe HarpiBanbHi
MaTV HarpiBaibHUMU Kabensamu
goropu.

« [pw gocArHeHHi maty KpaiB noBepx-
Hi, BigpiXTe nigKnagKy/citky Ta obep-
HiTb MaT nepep CKpy4YyBaHHAM.

MopoBKeHHA XONOAHUX KiHLiB

+ [o MOXNMBOCTI yHMKaNTe NOLOB-
>KEHHA XONOAHNX KiHUiB. [Nigkno4iTb
XONOAHI KiHLi O KOMYTaLiiHOT
KOPOOKM ab0 KabenbHOro Kosnoasiaa.

+ BpaxoyiTte MOXnuBi BTpatu no-
TY>KHOCTi Y NOJOBXEHNX XOJTIOAHNX
KiHUAX Y BIANOBIAHOCTI O MicLe-
BVX HOPM Ta NpaBu ynaLTyBaHHA
€NeKTPOYCTaHOBOK.

5.2.3 OCHOBHi NONOXXEHHA MOHTaXKy

MNigroTynte NOBEpPXHIO 417 BCTAHOBIIEH-
HA 3a JOMOMOIOI0 MOHTaXHMX aKkcecya-
pi DEVIflex™ Ta/abo MOHTa»HOI CITKW.

BrkopucToByiiTe Tpyby Ana fatuvka
@ 16-20 MM 3 TEPMOCTINKOrO MaTepi-
any, Hanpvknag, metany. 3adikcyiTe
Tpy6Ky Aatumka DEVIreg™ 850, 3a
HaABHOCTI.

MNomicTiTb XONOAHI KiHLi Ta KOHTaKTL Y
cyxomy micui. 3abe3neyTte repmeTmrsa-
Ljito ycix OTBOPIB Yy CTiHax Ta nofibHMx
KOHCTPYKLifx. ObepexHO NoMicTiTb
CTPiUKY MOBEPX XONOAHUX KiHUIB.

Micna po3mileHHs 6eTOHHUX 6/10KIB
abo ynawtyBaHHA 6eToHy/achanbty
BCTAHOBITb 30BHILLHIN AaTUnK(K) Ta
3abe3neyte NoAoBKeHHA Kabeno(iB)
JaTuunKa y BignoBigHOCTI 4O IHCTPYK-
LT 3 ekcnnyaTauii gaTymka.

TepmocTat/perynatop DEVIreg™
NOBVHEH 6yT BCTaHOBNEHWUI Y Bif-
NOBIAHOCTI O MOHTaXHUX IHCTPYKLiN
Ta BigperynboBaHui, AKLLO MicLieBi
YMOBW BiAPI3HAITbCA Bif 3aBOACHKNX
HanawTyBaHb.

Ha noyaTky KO>KHOro ce3oHy nepe-
BipANTe CNPaBHICTb KOMyTaLiHOI
KOpPOOKM, TEPMOCTaTy Ta AaTUMKiIB.
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5.3 3acTepexxHi 3axogn

O60B’'A3KOBO HANEXHNM Y/IHOM O4U-
CTiTb AiNAHKY Bif KAMEHIB Ta roOCTPUX
KpaiB.

3abe3neuTe 3axuUCT Kabenis Big
HaAMipHOIO BMKOPUCTaHHSA rpabnis,
nonar, BibpaTopiB Ta KOTKIB.

He cnopoXHionTe pyyHuii Bi3OK,
TpUMaioun noro 6esnocepeaHbo Ha
Kabensx.

MpuKpiniTe Kabeni 10 JONOMIPKHOI
KOHCTPYKLUii Yepe3 KOpPOTKi BigcTaHi,
o6 3abe3neunTn HanexHy dikcadiio
Kabento.

PekomeHZyeTbCA NigKoyaTy 4o Kabe-
niB 3BYKOBUI MNPUCTPIN cUrHanisawii
a60o 6yab-AKi iHLLI, AKLLO iCHYE BUCOKa
BipOrigHICTb BUMAAKIB MOLKOOKEHHA
Kabento, HaBiTb y pasi 4OTPVMAHHA
YCiX 3acTepexHnX 3axogis. Y Takomy
BUMaZKy B/ 3abe3neyrte MOXIMBICTb
LUBMAKOrO BUABNEHHSA MOLLKOIMEHHSA
Ta BUpiLIeHHA Npobnemy Npu MiHi-
MasibHUX BUTPATax Ta 3aTPMMKax.

MNepekoHariTecs, LWo yci kabeni cnps-
MOBaHi Y HaNPsAMKY eNekTpUYHYX Wwad,
00 AKMX BOHV MOBUHHI MiAKMOYaTCA.

3anuBaniTe achanbT Ha MOMIpPHIN
LWBMUAKOCTI, W06 3ano6irtv 3amilleH-
HIO HarpiBanbHOro Kabesnio.

Mam'ATaliTe, Wo Kabesnb 3aBXAan no-
BVIHEH Oy TV MOBHICTIO 3aNUTUN, W06
He [oMNyCTUTU YTBOPEHHS MOBITPAHMX
3a30piB.

[Ona gpyroro wapy acdansty fonycka-
€TbCA BUKOPWCTaHHA KOTKa/6apabaHy 3
MaKCVIMaJTIbHUM HaBaHTaeHHAM 500 Kr.

He no3BonAeTbcA pyx BaXKol TeXHIKM
a6o acdanbToyKnaganbHUX MeXaHi3mMiB
6e3nocepenHbO Mo Kabensx, OCKiIbKM
KabernbHa KOHCTPYKLifA po3paxoBaHa
Ha MeXxaHiyHe HaBaHTa)keHHA 2000 H.
Le npusBeae 0o MUTTEBOIO MOLLIKO-
[PKEHHS1 Kabento.

5.3.1 BaxxnuBo

Yci enekTpurYHi 3’€egHaHHA NOBUHHI
BVMIKOHYBATNCA YNOBHOBAXXEHUMMU
ocobamu y BifgnoBigHOCTI 10 MicLie-
BVIX HOPM.

BcraHoBneHHsA y achanbroBii
macTuui

Tinbkn DEVlasphalt™ 3 noBHuM 3aHy-
PeHHAM.

AcdanbToBa MacTVKa NoBUHHA OyTH
OXOmnofXeHa A0 TeMmnepaTypu He
6inblue 240°C.

BcTaHOBNEHHS Y flOPOXHbOMY
achanbTo6eTOHI

Mepwwui wap - 3 cm achansTo6eTOHY
3 py4YHrM TpamOyBaHHAM (ppaKuin-
HUI WebiHb MaKc. 8 MM), NonepeaHbo
OXOJNOMXEHUN O TeMNepaTypu He
6inbwe 80°C (6e3 BibpaTopa).

HaHecitb gpyruii wap 3a gonomo-
rot KOTKa MaKc. Baroto 500 Kr (6e3
BibpaTtopa).

Mpwn NnoaoBXeHHi XONoAHUX KiHLiB

BpaxoBYMNTe HacTynHe:

+ MaKc. 5% BTpaT NOTY>KHOCTi NO
BCill JOBXWMHi XONIO4HOIO KiHUA.

+  CTpyM BUTOKY BCi€i yCTaHOBKM
MeHLWuI 3a 1/3 BUMUKaNbHOT 34aT-
HocTi MN3B.

BrikopucTaHHs TepmocCTaTy, Lo 3a6e3-
neyye KOHTPOsb TeMMepaTypu FPyHTY,
€ 060B'A3KOBVIM.
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6. Mpuxknagn

TPOTYAP 3 TBEPOUM NOKPUTTAM
BipeHb, ABcTpis

HeoOxigHa cvctema nnaBneHHA nbogy
Ta CHiry Ha nsowi 2m x 10m TpoTyapy,
BKPUTOrO TPOTYapHUMY 610KamMu Ha
niLWaHin nogyLuLi.

MPOEKT AOPOIrn
AHKapa, TypeuunHa.

Crctema naBneHHs boAy Ta CHiry
6yna ynalToBaHa Ha AinAaHLji HOBOro
aBTOLUNIAXY JOBXMHOLIO 2,8 KM B NPO-
eKTi peKOHCTPYKLUi [MiBHIYHOT AHKapw.
2800 m, 600 3 AKNX Lie 30Ha MOCTY.

Po3ymHi pilieHHa ana
TpuUBanoro epexTy

3aBitanTe Ha canT devi.com

MicueBa po3paxyHKoBa TemnepaTtypa
fopisHioe -15 °C. [ycTHa Tennosoro
notoky = 300 Br/m* P, =300+(2+10)
=6000 Br.

BubpaHo DEVIasphalt™ 30T, 6470 Br,
215 m, 230 B3 C-C BiacTtaHH0 10 c™m.

245 KM HarpiBanbHMX Kabenis 3arasb-
HOIO eNeKTPUYHOIO MOTYKHICTIo 6,7 MBT.

HarpisanbHi Kabeni 6ynyTb BCTaHOBIIO-
BaTVCA MO BiAOWTKaX LNH 3aBLUMPLIKM

[lopaTKkoBO MOXe 06irpiBaTnca nio-
wa 21,5 Mm%

HopatkoBo, 2 maTni DEVIasphalt™
300T, 3285 BT, 0,5 x 22 ™, 230 B.

50 cm 3 6 cmyramu pyxy Ha 3arasibHii
oL 16800 M.

v I ®
bv Danfoss
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