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[ToBEPXHOCTHOE OXNaXkAeHWe CTano COCTaBHOM YaCTbiO COBPEMEHHbBIX MOTOMO4YHbIX
KOHCTPYKLIMA >XKUIIbIX 1 OPUCHBIX MoMeLleHn. OHO CO30aeT MPUSATHYHO, 3A0POBYIO
XKUMYIO 1M paboyyto cpedy 1 MOHOCTHIO YAOBNETBOPSET YKECTKUM TPebOBaHVSM
COBPEMEHHOW apXUTEKTYPbI.
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Mo Tpy6am, BCTPOEHHBIM B MOTOIOYHYKD KOHCTPYKLMIO, MPOTEKAET XOOM-
Has BoAa, oTbuMparoLlas TernIo 13 OxaXkaaeMoro nomelleHns. bnarogaps
60/1bLLIOMY OOBbEMY NYHUCTON SHEPINN OXNAXKAAET B MEPBYIO OHEPEb MO U
CTeHbl, 6narogaps 4emy Co3OaeT NPUSTHYIO Cpedy C PaBHOMEPHbIM pacnpe-
OeNeHnemM TemnepaTypsl.
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Komnanus FV Plast 6bina ocHosaHa B 1990 rogy. C camoro Havana CBO- COﬂEP}KAHVIE

e [eaTenbHOCTM OHa CrneunannM3npyeTcs Ha MpPov3BOACTBE W CBSA3aH-
HOW C HMM paspaboTke BbICOKOKAYECTBEHHbIX TPYO, (PUTUHIOB K apmatyp,
npefHas3HauYeHHbIX 019 Nodayus ropsideit 1 XONo4HOW BOMbl, CUCTEM KpyM-
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[MponsBoacTBeHHble TexHonorum FV - Plast aBnsitoTca pedynstaToM Havx cob-
CTBEHHbIX MCCNeaoBaHnii 1 paspaboTok. Mbl cneamm 3a Tem, YToObl MPOOYKTbI
COOTBETCTBOBa/IM CaMbIM CTPOUM TPeBOBaHMSM COBPEMEHHBLIX CUCTEM OTO-
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TEXHUYECKAA MHCTPYKLUWA

1. O6wasa uHdopmauma

MpofomkuTenbHble  NEpPUOAbl  OKCTPEMasNlbHO  BLICOKMX — Temnepartyp
B rnocneaHee Bpemsi B Yellckol Pecnybanke 1 gpyrix ctpaHax ctanm obbiy-
HbIM SiB/IEHVEM, 1 B BydyLLeM cuTyauus He n3MeHuTcs. 1o Mepe NoBbIeHns
TemnepaTypbl MHOTME 04N 384yMbIBAIOTCS, Kak criacatbCsi OT U3HYPsitoLLei
»Kapbl 1 HebnaronpusiTHOrO mneperpesBaHns opraHuamMa. VloeansHeiM pelue-
HVeM [Nsi CO3AaHWUs MOAXOASALLEro Kaymarta B >KUJbIX MOMELLEHVSIX SBNs-
t0TCS MaHeNbHO-yYNCTble CUCTEMbI, K YWC/Y KOTOPbIX OTHOCUTCS W Halua
cuctema FV Klima. Hawa uenb - 370 [OCTWXKEHVE MPUSTHOM TemnepaTypbl
1N MakcvmasibHOro komdopTta Ha MpoTskeHun Bcero ropa. CospaHHbin Ta-
KM 0Bpa3om TemnepaTypHbii KOMGOPT 6e3 CKBO3HSAKOB M Luyma, 6esyc-
JIOBHO, MONOXUTESIbHO CKa3blBAE€TCA Ha Hallem 3[0pOBbe, a B CoYeTaHuu
C COOTBETCTBYIOLLVM UCTOYHUKOM 3HEPIM MPUHOCUT U 3HAYUTENBbHYIO 3KOHO-
MU0 3HEepropecypc oB. B komdhopTHOM pabo4deit cpeae NoBbILLaeTCs KOHLEH-
Tpauus paboTHUKOB 1, CrefoBaTesIbHO, MPOV3BOANTENBHOCTL TPyAa. He cylue-
CTBYET MOYTU HUKAKNX OrPaHNYeHNin pasmMepoB Ox1aXkaatoLLelt MoBepxXHOCTH,
4TO OTKpbIBAET apxuTeKTopam v fesesnonepam BO3MOXXHOCTM A8 peanusaLim

CBOVIX 3aMbIC/I0B. MOXXHO MCMOb30BaTh Mpn PEKOHCTRYKLMNN obbekTa.
1.1. MpMHUMN NaHENbHO-NTY4YUCTOro oxna)kgeHus/
oTonneHus

IMOBEPXHOCTHOE OXJTaXKAEHVE CTaNo COCTABHOW YaCTblO COBPEMEHHbIX MO-
TONOYHBIX KOHCTPYKLMA >XXUbIX U OUCHBIX NMomelleHuin. Cuctema noBepx-
HOCTHOMO OXJIaXAEHWsi OCHOBaHa Ha MpWHLMNE TennoobmeHa MocpencTBOM
60/bLLO aKTUBHOW NOBEPXHOCTWU. JTy4MCTOE OTOMNEHNE NN OXNaxKaeHVe cne-
[LyeT paccMmaTpmBaTh Kak chanaHCMPOBaHHYIO CUCTEMY, KOTOpast yNpaBisieT He
TONbKO OBWXXEHMEM BO3[yXa B MOMELLEHWN, HO U COrpeBaeT MW oxnaxaaeT
BCe MpuieraroLme CTeHbl, Nosbl U Mebenb. B oxnaxpatoLmx permctpax wmp-
KynvMpyeT Bofa Temnepatypoit 16 °C, KoTopast OxJla>KAaeT akTUBHYO NMOBepX-
HOCTW [0 MpusaTHOM TemnepaTypbl 20 °C. bnarogapst BblaoeneHno 60bWoro
obbemMa JyUMCTON IHEPTM OXNXKAAET MM 0OOrpeBaeT, B NEPBYIO o4epeib
MoJ W CTeHbI, B peadynbTaTte Yero co3naéTcs npusaTHasa cpefa ¢ paBHOMEpPHbIM
pacnpegenenvem Temnepatyp. Ona obecneqebbiCTPOHNS OOCTATOYHON ad-
(HEKTUBHOCTN 1N [OCTUXKEHVS MAeaNbHON TeMnepaTypbl HEOOXOANMO HaHeCTN

oxnaxkparouiye perncTpbl Ha MakCMasibHYtO MOBEPXHOCTL MOTOJIKA.

pacnpegesneHne TemnepaTyp npu NCrosib30BaHNN 06bIYHbIX
KOHOWLMOHEPOB

1.2. Mo4yemy cnepyeT BbIGMpaTh oxJaXkgawuime
cuctembl FV KLIMA?

B [lonHbi accoptumeHT FV KLIMA npepnaraet pelueHrs o1s BCex BULOB MoTo-
JIOYHBIX KOHCTPYKLMIA.

B Cuctembl FV KLIMA gaBnstoTcst aHeprocoeperaiolmm 1 6epexKHbIMm
K OKpYy»>KatoLLLen cpeae.

B MakcnmanbHO a(PPeKTUBHOE NCMONb30BaHME SHEPTUN 1 BO3OOHOBNS-
€-MbIX PECYPCOB.

m bnarofaps HU3KOM MHEPTHOCTN OHW MAEabHO NOAXOAAT A5 OTOMIEHNS
1 OXJTaXKAEHVS HU3KOIHEPTEeTUYECKIX 1 MAaCCUBHBIX JOMOB.

W HesameTHas crucTema HKak He OrpaHNHMBAET HI CYLLEECTBYIOLLLYIO, HI MO-
TEHUMAbHYIO MIaHUPOBKY OX/1aXKAaeMbIX MOMELLEHNIA.

W [APaHTUPYIOT HAAEXHYIO SKCT/lyaTaumio, He TPEeBYIoLLY0 TEXHWYECKON
NOAAEPKKMN.

B C/ICTeMbI NMOBEPXHOCTHOrO OXJIaXKAEHUS) 663 HEMPUATHBIX CKBO3HSIKOB 1
LUyMa CMIOCOBCTBYHIOT Y/lyULLEHNIO KOHLEHTPaLWIN PAGOTHUKOB ¥ MPOV3BO-
OVTeNbHOCTY TpyAa.

m CO3[at0T MPUSATHYIO 1 3[0POBYIO Cpefly 663 NeperpeTbix 1 Nepeoxsiax-
[IEHHbBIX 30H.

B COoXpaHsioT eCTECTBEHHYIO BIAXKHOCTb BO3AyXa W MAaeanbHO MOAXOAAT
AONs anneprnkoB M aCTMaTMKOB.

B FV-Plast, a.s. npefocTaBngeT cneumannampoBaHHyio TEXHUYECKYIO Mofd-
nepXxKy, 15-NeTHIO0 rapaHTUio 1 cTpaxoBaHue OT yllepba Ha cymmy 26
MJTH. YELLICKNX KPOH.

B Cuctembl FV KLIMA npoxoasT vcnbiTaHWst Ha COOTBETCTBME HOBENLLVIM
ctangaptam DIN EN 14037:2016 n DIN EN 14240 B nepenoBbix UCMbITa-
TenbHbIX nabopatopusix HLK Stuttgard n FTZ Zwickau.

pacnpepfeneHune Temneparyp npu NCMosib30BaHUN NOBEPXHOCTHOrO
oxJlaxaeHuns
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2. Cncrembl Iy4UCTOro NOBEPXHOCTHOIO
oxnaxpeHusa FV-KLIMA

[MoBepXHOCTHbIE cuCTeMbl oxnaxaeHus/otonneHns FV-KLIMA  unsrotaesnusa-
I0TCSI B HECKOJIBKIX BapuaHTax, no CBOEV KOHCTPYKLMM MPUCMOCOBIEHHbIX A1
pas3MYHbIX MOTOMOYHBIX KOHCTPYKUMA. HoBas cuctema CoolFLEX mMoxeT mc-
nosib30BaTbCA BO BCEX BUAAX KPYMHOMAHENbHbIX JyHUCTbIX KOHCTPYKLWIA, Ha

NnoToNKax, cteHax, nonax:

Cuctema CoolFLEX pnst meTanim4yecknx HaTsKHbIX
MOTONKOB (LieNbHbIX UM aKyCTUYECKUNX)

CucTtema CoCcToUT 13 TOHKMX oxnaxgatolmx pernctpos CoolFLEX, BMOHTK-
POBaHHbIX B MeTanIM4eckne notonoyHble naHenu. Peructpel Cool-FLEX 13-
roTaB/IMBaOTCS B COOTBETCTBUN C NMOTPEOHOCTSIMU KIMEHTA COMMAacHO NPOEKT-
Hol cneumdukaumm. Oxna)xgatowas MOLWHOCTb A0 75 BT/M?.

CucTtema CoolFLEX npegHa3HauyeHa AN rmncoKapTOHHbIX
NMOTOJIKOB (LieJIbHbIX TN aKyCTUYECKMX)

Cuctema COCTOUT M3 TOHKMX Oxnakpawolmx pernctpoB CoolFLEX, BMOH-
TUPOBAHHBIX B MMMCOKAPTOHHbIE MaHesM, YTO AeNasT UX MOHTaXK MPOCTbIM
1 6e3onacHbiM. [1na obecneyeHnss MakCManbHOM MOLLHOCTU MUCMOb3YHOTCs
(rpacdhuTocopepallife) rmMrncoKapTOHHbIE MaHENN C MOBbILLEHHOM TEMNaonpo-
BOOHOCTHIO. N9 KpenneHus CUCTEMbI WUCMONb3yeTcsl CTaHdapTHas metan-
NiMYeckasi KOHCTPYKLUMS, npeaHasHadeHHast AN rMncOKapTOHHbBIX MOTOSKOB,
OCHOBaHHas Ha MeTtannndeckmx npodunax CD n UD. Pernctpbl CoolFLEX n3-
roTaBMBaOTCS B COOTBETCTBUM C NMOTPEOHOCTAMM KIIMEHTA COMNIacHO NPOeKT-
Hol cneumdurkaumm. Oxnaxkgatowas MoLWwHoOCTb Ao 70 BT/m2.

AKTUMBHbIE runcokapToHHble naHenu CoolPLATE

Oxnaxkparolme Tpybbl yKnaaplBatoTCs B MMNCOKAPTOHHbIE NaHen Ha Hebob-
LLIOM pacCTOsHWM Apyr OT Apyra, B creunarnbHble nasbl, U HakpbiBatoTcs byma-
ron. Kaxxgas aktueHasa oxnaxkgarowlas naHens CoolPLATE msrotaBnvBaeTcs
B COOTBETCTBUM CO CreumndmKaLmern NPoeKTa 1 MOHTUPYETCS Ha CTaHAAPTHYO
MeTaIIMHECKYIO KOHCTPYKLMIO, NPpefHa3Ha4YeHHY0 0151 CHUXKEHHBIX MOTOJKOB,
B KOTOpOW 1crnonbaytotes npodunmn CD 1 UD. Oxnaxgatollas MOLWHOCTb [0
60 B1/m2.

CucTtema CoolGRID, ycTaHaBnmBaemasi nog WTyKaTypKy

Oxnaxpatowme pernctpbl CoolGRID ycTaHaBnMBaioTCa Mof, CIoM NOTON04-
HOW LWTYKaTypKn. OHM NCMONBb3YIOTCA B COYETaHMN C OCHOBHOWN U MAMNCOBOWA
LwTykaTypkom TonwpmHom ot 10 go 20 mm. Oxnaxgatoume pernctpbl CoolGRID
NMOCTaBNSOTCS B 3arOTOBAIEHHOM COCTOSIHAM UM COBMPAIOTCS Ha MecTe nyTem
yKnagplBaHns Tpy6 Ha naaHKW HeEMOCPEeACTBEHHO BO BpeMs MoHTaxka. Oxnax-
narouas MowHocTb Ao 70 BT/M? B 3aBMCUMMOCTM OT Liara v UCMosib3yeMOn LWTY-
KaTypHOW CMECH.

HacTteHHoe oxnaxpeHue/otonneHne ¢ CoolFLEX
n CoolGRID

Cuctema FV KLIMA npegnaraeT BO3MOXHOCTb OXJ12XAEHNS/0TonNeHns ons
BCEX TUMOB CTEH N HACTEHHbIX KOHCTPYKUMIA. [NpefnaraeT BO3MOXHOCTb «Cy-
XOro» NN «MOKPOro» OTOMIEHWS. [1ns CyXon cucTeMbl Hanbonee NOAXOASALLIN-
MW SBASHOTCS TOHKME antomMuHreBble perncTpbl Cool-FLEX, 3akpennenHble Ha
MeTaNIMYECKON KOHCTPYKLMM 1 HAKPbITbIE MMMCOKAPTOHHBIMW NaHeNsaMu, Uam
aKTVBHblE rMNCOKapTOHHble naHenn CoolPLATE. TpeTbell BO3MOXXHOCTBIO SB-
naetca ncnonedosaHne cuctemsl CoollGRID, npeaycMOTpeHHOM AN yCTaHOB-
KW MO, LUTYKATYPKY.

OTtonneHue nona c CoolFLEX

OTonneHve/oxNakaeHre nona € MCMOb30BaHMEM TOHKUX atoOMUHUEBbIX
nepdoprpoBaHHbIX perncTpoB CoolFLEX ¢ ToYkM 3peHrst CUCTEMbI peannaa-
LM OTHOCUTCS K «MOKPbIM» MPOLECCam C MUHMMAIIbHO OCTaTO4HON Biarow.
PerncTpbl 3an1BaloTcs CaMOHVBENMPYIOLLENCS LEMEHTHOM CTSPKKOW (knacca
CT-C30-F7 cornacHo CSN EN 13 813). 310 no3sonsieT 4o6UThCs 06LLEl CTPO-
NTENBHOW BbICOTbI CUCTEMbI OTOMIEHMSt MeHee 1 oM.

2.1. Ucnonb3oBaHue peructpa CoolFLEX

CoolFLEX - 370 MHHOBaLUWOHHAs cucTema 13 antoMUHKEBBIX perncTpos. OHa
COCTOUT U3 NONUBYTUNEHOBOM TPYObI C KUCNIOPOAHBIM BapbepoM, 3aKPbITON C
0benx CTOPOH C/I0emM TENIONPOBOASALLEN aftOMUHNEBON NMIEHKM, YTO rapaHTu-
PYET BbICOKYIO 3PPEKTUBHOCTb. ANIOMUHMEBAS M1IeHKa 06ecneYnBaeT PaBHO-
MepHOe pacnpefeneHvie Tenna uam xono[a no BCen akTUBHOW NMOBEPXHOCTY
noTosika, CTeHbl Uan nona. OHa Takxke NMoMOoraeT YAyuyllnTb peakumio BCEro
perncTpa Ha OroHb, Aenas BO3MOXHbIM MCMONb30BaHne pernctpa B cpege ¢
6onee CTPOrvMmn NPOTUBOMOXKAPHBLIMY TPEOOBAHUAMM.

Cuctemy CoolFLEX MOXHO yCTaHOBUTb B MaHEIbHOM MOTOJIKE, Ha akycTuye-
CKNX MaHensx Wam nomecTUTb Ha rMNCOKAPTOHHbIE NaHenu, NPUKpenneHHsle
K CTaHOaPTHOW METaNIM4ECKON KOHCTPYKLMW, NPeAHa3HaYeHHON As Cyxoro
cTpouTensCcTBa. BO3MOXHOCTH MCNOB30BAHUS NPAKTUYECKN HE OrPaHUYEHbI.

[Mo3BoNSET OCYLWECTBNATL OXJIaXAEeHWe WM OTOMSeHne B 3aBUCUMOCTY
OT TemMnepaTypbl BoAbl, LUMPKYIMpytoLLlen B peructpax. OTaenbHble PerncTpbl
B MOMELLEHNN MOXHO MOAKOYMTL K TPybonpoBody C MOMOLLBIO BbICTPO-
CbEMHbIX My(PT ANA NPOCTOro 1 6€30MacHOro MOHTaxXa, a TakXXe COeauHSATb
X Mexagy cobon n obopyaosatb MOMELLEHMS, Kak MPOCTOW, Tak U CIIOXXHON
NAaHNPOBKMN.

2.2. Mat CoolFLEX, CoolGRID ans
MeTaNNMNYecKuX HaTSHXKHbIX MOTOJIKOB

Matbl CoolFLEX 1 CoolGRID gns MeTanmyeckmx HaTs>KHbIX MOTOMKOB Tak-
>Xe NpefHasHadeHbl 415 Nerkx COOPHbIX KOHCTPYKUMIA 13 NepdoprpOBaHHbIX
NV LeNbHBIX MeTaIMY4eCcKnx NoToNoYHbIX naHenen. OHY HaxoAAT NpuMeHe-
HVE TaMm, roe BaXKHO COXPaHWTb MOJHbIN JOCTYN K YCTPOWCTBaM, YCTaHOBIEH-
HbIM MO[, HATS>KHbIM MOTOIKOM. Takasi KOHCTPYKLMS, Kak npaBuio, UCMonb3ay-
e1Cs B OPUCHBIX MOMELLEHVSX, MEOULMHCKMX YHPEXOEHVSX Y MPOMbILLIEHHbBIX
3[aHVIsIX.

LlenbHbii mat CoolFLEX ana metannuyeckmnx naHenemn

MpepHasHaveH AN UCNONb30BaHVS B LIENbHbIX META/IMHECKIMX NMaHENsaX to-
ObIX pasMepoB U KOHCTpPyKUM. ObecnevmBaeT MakChMMaslbHYH MOLLHOCTb
11 BbICOKYIO MOXXapOYCTONYNBOCTb.
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MepdopupoBaHHbii MaT CoolFLEX ana akycTuyeckumx
naHenen

MpenHasHayeH OS99 YCTaHOBKM B NMepthoprpoBaHHbie NMaHen, 3aaaden KoTo-
PbIX SB/SETCS Y/yULIEHWE aKyCTUYECKMX XapakTepuCTVK nomelerns. s
COXPaHEHWS aKyCTUYECKNX 3BYKOMOMTIOLLIAIOLNX XapaKTEPUCTUK MOTOKa Mo
BCEI NOBEPXHOCTY MaTa PacrosfioxeHbl 0TBEPCTUSA AnameTpoM 20 MM.
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MaT CoolGRID ans akyctudyeckux naHenem

MpenHasHayeH AN YCTAHOBKYM B NepdopupoBaHHble naHenm Tam, raoe Heob-
XOAVIMO MaKCUMAasbHO COXPaHUTb aKyCTUYECKNE XapakTEPUCTUKM HATSHXKHOMO
notoska. bnarogaps LUMPOKON LKae pasmMepoB MOXET MaKCUMasbHO NOAro-
HATBLCS MOZ, NI0GON TUN NaHen.
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TexHu4yeckune napameTpbl
CoolFLEX CoolGRID
OnHa 500 - 4000 mm 500 - 4000 mm
LmprHa 180, 260, 340, 420, 128, 172, 216, 260, 304,
500, 580, 660 348, 392, 436, 480,
524, 568, 612
TONLLMHA 8,5 MM 10 MM
oxnaxxjatoas 75 B1/m?(16/19/26°C) 70 B1/m? (16/19/26°C)

moLyHocTb EN 14240

oTonuTenbHas
mMolHocTb EN 14037

89 BT/M?(37/33/20°C) | 82 BT/M?(37/33/20°C)

Tpyba PB 8x1 MM, PB 8x1 MM,
war 40 mm war 22 MM

0b6bem BoApbl 0,7 n/m? 1,3 n/m?

macca 6e3 Boabl 1,08 kr/m? 1,55 Kr/m?

macca ¢ Boaou 1,73 Kr/M? 2,85 Kr/m?

Makc. paboyee 4 6ap 4 6ap

[aBneHne

Makc. paboyas 50 °C 50 °C

Temneparypa

LHa nUTatoLero 1,2m 1,2m

Kabens

Ounarpamma MoLWHOCTH
Mat CoolFLEX 1 CoolGRID B meTannnueckom naHenu

100
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40

MouwHoctb [W/m?]

20

cpeanan Temnepatypa [K] (t, -t )/In((t, -t)/(t -t))

out

— ouaxpesvetembibiivaT COOIFLEX — eeeeees oxnaxaermenepdopuposarkbiiivar COOIFLEX, CoolGRID 22
—— oronneHtelensbiivar COOIFLEX — eeveene otonnexienepdoprpoeantisiiivar COOIFLEX, CoolGRID 22

2.3. MaTt CoolFLEX B runcokapTOHHOM HaTS>KHOM
noToJIKe

Curctema CoCTOUT U3 TOHKIMX oxnaxkaatolmx pernctpos CoolFLEX, BMOHTMPO-
BaHHbIX B TMNCOKAPTOHHbBIE MaHEen, YTO AesaeT UX MOHTaX MPOCThIM 1 6e30-
nacHbIM. [1na obecnedeHnst Makc1maibHOM MOLLIHOCTU UCMOb3ytoTes (rpadu-
TOCOAEPKALLME) TMNCOKAPTOHHbBIE MaHES C MOBbILLEHHOW TEMTONPOBOAHOCTHIO.
Lns KpenneHns cucTeMbl UCMOMb3YETCH CTaHAAPTHas MeTanMyeckast KOH-
CTPYKUNS, NpefHasHavYeHHas A1 T’MNCOKaPTOHHbBIX MOTOJIKOB, OCHOBaHHas Ha
MeTanamdeckmnx npocungx CD n UD.

OnucaHue n NMPUMEHEeHUEe OCHOBHbIM 3/1EMEHTOM CUCTEMbI
ansetcsa pernctp CoolFLEX, n3rotoBneHHbIn 13 noamnbyTuaeHoBon
TpyObl 8X1 MM, 3anasHHOM B TOHKYH a/ItOMUHNEBYIO MAEHKY. [ MHHbIE
CTOPOHbI KaXK0r0 PerncTpa NoKpbITel KNENKNUM CIOEM, KOTOPbIN CITy>KNT
019 KPeneHns perncTpa K Hecywmm npounsam. Mlocne ycTaHoBKM
PErncTpoB 1 NX MOACOEANHEHWISI K F1aBHOMY TPYOOMPOBOAY MOTOSIOK
3aKPbIBAETCH CNeLmaibHbIMU MUMNCOKAPTOHHBIMN NAHENAMM C MOBbILLEHHON
TEenNonpoBOAHOCTLIO - FV Termodeska.

MoHTax
W [loAroTaBnMBaeTCst MeTaNIMYECKas HecyLLas KOHCTPYKUMS ANs rMnco-
KapTOHHOrO NoTosKa. PaccTosiHne Mexaly MoHTaxkHbIMU CD-npodunsamm
cocTtasngeT 500 MM B Cry4yae LiebHbIX MOTONKOB 1 333 MM B ciyyae nep-
(HOPUPOBaHHbIX aKyCTUYECKIMX MOTOJIKOB.

B [lof, HaTsKHOW MOTONOK YCTaHaB/IMBAETCS OCHOBHAS Pa3BoaKa 13 Tpyobl
FV COOLING 16x2 1 HapeBatoLLmxcs (OUTUHIOB.

B Ha MoHTaxkHble mpodunn kneatcs pernctpbl CoolFLEX ¢ nomoubio
NPEeAyCMOTPEHHbBIX CAMOKEALLMXCH MOBEPXHOCTEN 1 MOACOEANHAOTCH K
OCHOBHOMY TPy60MpPOBOAY C MOMOLLIO ObICTPOCHEMHBIX MydT.

B OCyLLEeCTBNAETCS VCTIbITaHNE 3arOSIHEHVEM, VCTIbITaHNE rePMETNYHOCTN
1 (PYHKUMOHAIBHOCTH.

M [locne aTOro NOTOJMIOK 3aKPbIBAETCH MMNCOKAPTOHHLIMY MaHeNaMu, Te-
NonpoOBOAHOCTb KOTOPbLIX COOTBETCTBYET I'IpOeKTHOI;I OOKyMeHTauunn.

NOAPOBHAA MHOOPMALINA
O MATAX

nneHka PE-AL-PE

Tpy6a PB 8x1

nneHka PE-AL-PE

FVKLIMA




2 BapuvnaHTa B 3aBUCUMOCTU OT BUAa UCnoJib3o0BaHUSA:
B CoolFLEX LenbHbIi MaT ons runcokapToHa

Hpeﬂ,HaSHa‘-leH 014 YCTaHOBKWM Ha TUNCOKapTOHHbIEe naHenn n obecneunBaeT

MaKCVIMasibHYtO MOLLHOCTb 1 NOXKapOyCTONYMBOCTb.
500 - 4000 rs)
<]

40

490

2 YaYaYaYa

VOUUUUNY

B CoolFLEX nepcopnpoBaHHbIi MaT A5 r’MncoKapToHa

MpenHasHa4eH A1 HaHeceHWs Ha NepdoPUPOBaHHbIE MMNCOKAPTOHHbIE NaHes .
[N coxpaHeHst akyCTUYECKIX 3BYKOMOMTIOLLAIOLLINX XapaKTePUCTUK nepdopu-
POBaHHbIX METaSI/IMYECKIMX NaHeNein No BCe NOBEPXHOCTU MaTa PacrosioKeHb!

oTBEpCTMSA ArameTpom 20 MM.
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TexHu4eckune napameTpbl

nnvHa 500 - 4000 mm
LvpuHa 490, 330
TONWMHA 8,5 MM

OXJIaXKAIoLLAsA MOLLHOCTb (MaHesb
A =0,45/0,30 Tonwy, 10 mm) EN 14240

68/63 BT/m? (16/19/26°C)

OTOMUTENbHASA MOLLHOCTb (MaHesb
A =0,45/0,30 Tonw, 10 mm) EN 14037

79/73 B1/m? (37/33/20°C)

Tpyba PB 8x1 MM, war 40 MM
06bemM BoAb! 0,7 1/m?

Macca mata 6e3 Bo/bl 1,08 kr/m?

Macca mara ¢ Boaou 1,73 Kr/m?

Makc. paboyee naBneHve 4 6ap

Makc. paboyas Temneparypa 50 °C

OJIMHA nuTaloLLero kabens 1,2 M

Lar HecyLLmx npodunen 500 mm

peakums Ha OroHb B-s1, dO

OunarpaMmma MOLHOCTMN

Mar GoolFLEX Ha runcokaptoHe A = 0,45 W/(m.K), TonwuHa 10 mm
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2.4. AKTUBHbIE NMMNCOKapPTOHHbIE NaHenn
CoolPLATE

Oxnaxgatopme Tpybbl yKNaaplBaTCs B T’MNCOKAPTOHHbIE NaHe v Ha Hebo b

LLIOM paccTosHWM Apyr OT Apyra, B cneumanbHble nasbl, 1 HakpbiBatoTCA byma-

ron. Kaxpgas aktueHaa oxnaxpatollas naHens CoolPLATE nsrotasnvsaetca

B COOTBETCTBMM CO CrieumrKaLmen npoeKTa n MOHTVPYETCS Ha CTaHOapTHYHO

METANNHYECKYIO KOHCTPYKLMIO, MpefHa3Ha4YeHHYI0 19 CHUXKEHHbIX NOTOJSIKOB,

B KOTOPOW ncnonbaytotes npoduam CD n UD.

OnucaHue U NnpuMeHeHue

AKTNBHblE MMNCOKaPTOHHbIE NaHenn CoolPLATE mMoryT ObiTb LenbHbIMA 1n

akycTnieckumn. OHM HaxoOAT NPUMEHEHVE B NMOMELLEHUAX, TAe B MOTONKMN

BMOHTMPOBaHbI OCBETUTEbHbIE MPUOOPBI, BbIBEAEHBI BEHTUNSALMOHHbBIE CUCTE-

Mbl, PEMPOLYKTOPbI 11 NpoYas TexHuKa. [11s npocToThl 1 6830MacHOCT MOHTA-

»a Ha SIMLEBOI CTOPOHE HApVCOBaHO, e MposioxkeHa Tpyda, v 0603HaYeHb!

MecTa Ons yCTaHOBKM BCTPOEHHbIX 3JITEMEHTOB.

FV KLIMA

CUCTEMbI MOBEPXHOCTHOI'O OXJIAXKAEHUSA



MoHTax

W [lofroTaBMBaeTCH MeTaNIMYecKas Hecyllas KOHCTPYKUMS A1 rvnco-
KapToOHHOrO noTosika. CD-Npohunm MOHTUPYIOTCS Ha paccTosiHM 333

MM Opyr OT gpyra.

B [lof HaTS>KHOW NMOTONOK yCTaHaBNIMBAETCS OCHOBHAs pas3BoaKa 13 TpyObl
FV COOLING 16x2 1 6bICTPOCHEMHbIX (DUTUHIOB.

B Ha MOHTa>kHble NPOMUIN KPENITCS aKTUBHbIE MMNCOKAPTOHHbIE MaHenn
CooIPLATE 1 NnoacoeamHaOTCA K OCHOBHOWM pa3BOAKe C MOMOLLLK Obl-
CTPOCBHEMHbIX My(T.

W [pon3BOANTCA UCMbITAHUE FEPMETUYHOCTU, CUCTEMA 3arOJIHEHSETCS BO-
[0, a 3aTeM NpoBepseTcs PyHKLMOHABHOCTb.

NOAPOBHAA I/IH(DOPMALI,I/IH/, N apMMpyIoWKii KapTOH
OMATA ﬁ

Tpy6a PB 8x1

rTMNCOKapToOH

CrtaHgapTHble hopmaThbl akTUBHbIX NaHenen CoolPLATE

AKTVBHbIE MaHeNN W3roTaBMBalOTCS LeNbHbIMWN U I'IeD(DOpMpOBaHHbIMVI,
AOCTYMHbI YETbIpe TUNnopasmMepa. MaHenn MoryT ObITb N3rOTOBJIEHbI B COOTBET-
CTBMN C Tpe6OBaHI/IﬂMI/I KOHKPETHOro 3akagd4mka c y4eTom OTBepCTI/IIZ B MecTe

KpernieHna oCBeTUTE TIbHbIX I'IpIAGOpOB 1IN BbICTYTMOB.
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TexHnyeckune napameTpbl
OnMHa 1000, 2000 mm
LmpuHa 625, 1250 mm
ToNLLMHA 12,5 MM
oxnaxpgatoLasa MolHocTb EN 14240 60 B1/m? (16/19/26°C)
oTonuTenbHas MoLHoCcTb EN 14037 70 B1/™m? (37/33/20°C)
Tpyba PB 8x1 MM, wwar 40 mMm
ob6bem BoApl! 0,7 n/m?
macca mata 6e3 Boapl 10,8 Kr/m?
mMacca Mara ¢ BoZoWn 11,5 kr/m?
Makc. paboyee naBneHve 4 6ap
Makc. paboyas Temneparypa 50 °C
O/IMHa NUTaKoLLEro Kabens 1,2m
Lar HecyLLUMX npodunen 333 Mm

ﬂmarpamma MOLWHOCTHN

AKTVBHbIE rUncokapToHHble naHenu GoolPLATE
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MouwHocTb [W/m?]

0 2 4 6 8 10 12 14 16 18
cpeanns Temnepatypa [K] (t, -t )/In((t, -t)/(t, -t))

1€ LebHbIIE MaT e OTONVIEHYE ESIbHbIE MAT
o DORAHHBIAMAT — eeeees OTONNEHIE NEDAODUNORAHHKIIEMAT MaT

out”

2.5. Oxnaxpgarowmin mat CoolGRID nog
WTYKaATYPKY

Oxnaxpatowme peructpbl CoolGRID ycTtaHaBnMBaroTCst MO, COM NOTOM04-
HOW WTyKaTypKk., OHU NCMOSb3YIOTCH B COYETAHNN C OCHOBHOM WS MNCOBOW
wTykatypkow TonwwmHom ot 10 o 20 mm. Oxnaxkgatowime pernctpsl CoolGRID
MOCTaB/AOTCS B 3arOTOBSIEHHOM COCTOSIHUM U COBMPAIOTCA Ha MECTe My Tem
yKnagbiBaHus Tpy6 Ha niaHKy HeNocpPeaCcTBEHHO BO BPEMSA MOHTaxa.

_— 205

N a4

s,

OnucaHve n NpuMeHeHue

OHa HaxoAWT NPUMEHEHME B MOKPbITLIX LLTYKaTYPKOW 1M OETOHHbBIX MOTOI0YH-
HbIX KOHCTPYKUMSX. CrcTeMa COCTOUT M3 KPenexXHbIX MIaHoK 1 cobrpaeTcs
npsiMO MO MEeCTY peannsaumn. Takon cnocob yCTaHOBKWM 6onee TpyOooeMKui,
OfHaKO OH MO3BONSET MOAOrHATb MOTOMOYHYIO KOHCTPYKLWMIO nog, hakTuye-
CKYIO MMaHMPOBKY M Yy4eCTb BO3MOXHbIE M3MeHeHus. [oaxoasiuen ansrep-
HaTVBOW AN YCKOPEHWS 11 YNPOLLEHVS MOHTaxKa SIB/ISIETCS MOCTaBKa roToBbIX
maTtoB CoolGRID, n3roToBAEHHbIX B COOTBETCTBUM C KOHKPETHbIMM Tpebosa-
HUSMUA.

NOAPOBHAA UHOOPMALIMA -~
O MATAX '

KOHCTPYKUMA NOTOJIKa

NPUXUMHAaA NnaHka

Tpy6a PB 8x1

apMUpOBaHas WTyKaTypKa

MoHTa)kHbIe Moaynu
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Ta6nuua pacxoga maTepuanos

paccTosiHWe Mexxay Tpybamu 50 Mmm 29 MM
nnaHka R25 - 3 wt/m? R25 - 3 w/m?
aepxxaresb gyru 3 wr/m? 4 wt/m?
Tpy6a 8x1 MM 20 M/m? 35 m/m?

Mopsipok moHTaxa cuctembl CoolGRID
B [10TOSIOK [OSMKEH NPeACTaBNSTb COOOM POBHYIO MOBEPXHOCTL B COOTBET-
ctBumn ¢ ycnosusamn CSN EN 13914-2 (5 Mm/2 M). BeTOH, sBAsioWmiics
OCHOBOW /191 MOTOJIKA, [O/KEH BbiTb CyXnM. Ero moBepXHOCTb A0/KHA
6bITb POBHOW, FMaaKON 1 YACTON.

m B nomelleHnn, rae 6yneT ycTaHoBeHa cucTema MOTONOHHOO OXJ1aX-
[EHVSI, [OMKHbI BbiTh NOArOTOB/IEHA OCHOBHASA KOHCTPYKLMS B COOTBET-
CTBUW C TEXHOMOTNYECKUMIN MPeanmncaHnsmMi NocTaBLUmKa LWTYKaTyPHOM
cmecu.

W YCTaHaB/MBaeTCs OCHOBHas passopka u3 Tpybbl FV COOLING 16x2
1 ObICTPOCHEMHbIX (PUTUHIOB.

B Ha noBepxHOCTb MOTOSIKA KPENSATCS MPVKMMHbIE MAaHKK Aas TPyOokK
8x1 MM Ha NpedyCMOTPEHHOM PacCTOSHUM Apyr OT gpyra. [NnaHKn MOXHO
NPVKPENNTb CTPOUTENbHBIMW BO3AAMU AMaMeTPoM @ 5 MM U UHbIM
noaxoasLIMM Crnocob0oM.

B Ha nnankn kpermutcs Tpyba FV COOLING 8x1 MM 1 noacoemHseTcs
K OCHOBHOMY TPy60npoBoAy C MOMOLLBIO ObICTPOCHEMHbIX MY(T.

B [pOV3BOANTCS VCTbITAHME FTEPMETUYHOCTH, CUCTEMA 3arOsTHEHSETCS BO-
[0, a 3aTeM NpoBepseTcs HYHKLIMOHAIbHOCTb.

HaHeceHue wiTykaTypku Ha cuctemy CoolGRID
B [115 NOKPbITUS NOTOJIKA LUTYKaTYPKOW PEKOMEHAYEM MCMONb30BaTh NOA-
XOZSALLYHO MUMCOBYHO UM LIEMEHTHYH CMECh, TEM/IONPOBOAHOCTb KOTOPOMA
COOTBETCTBYET MPOEKTY. [MpUMEeHeHne perynvpyeTcst npemnnucaHnsmm
MoCTaBLLMKa CMEeCU.
B MuHVManbHas TONWMHA CNos LWTYKaTypKm cocTaBnset 20 MM.
B Cron WTyKaTypku B 06N1aCTV PacCLUMPSIOWMXCA YacTel onpeaenseTcs

PyKOBOACTBOM MO UCMNOJ/1Ib30BaHNIO KOHerTHOI;\ LLITyKaTypHOPI cMecu.

B [1py HaHeCeHUN LUITYKaTYPKWU CucTemMa AOJSKHbI HAaXOOUTbCA Nof, aBie-
HUeM, 1 B xoae paboTbl creayeT KOHTPONMPOBaTbL AaBfeHNe B CUCTEME.

TexHun4yeckue napameTpbl

onnHa He orpaHunyeHa

LmpuHa B 3aBMCKMOCTI OT PacCTOSHAS
MeX [y CermeHTamm

ToALWMHA 20 - 30 mm

oxnaxpaatoLlas MowHocTb EN 1264

0o 70 B1/m? (16/19/26°C)

oTonuTensHas MolHocTb EN 1264

0o 80 Bt/m? (37/33/20°C)

Tpyba PB 8x1 Mm
Makc. paboyee naBneHve 4 6ap
Makc. paboyas Temneparypa 50 °C
OJIVHa nuTatoLLero kabens 1,2M

OuarpaMmma MoOLWHOCTH

B pvarpammax ykaszaHa MOLLHOCTb B 3aBWCWMMOCTW OT PaCCTOSIHUS MexXay
CerMeHTamm 1 Tuna wTykatypHon cmecu. Ob6osHadeHune «oxnaxpeHne 0,8
ToNW,.10» 03Ha4aeT, YTO Peyb MAET O KPMBOW MOLLHOCTM CUCTEMbI OXNaXae-
HWS, YCTAHOBNEHHOW Nop, LUTyKaTypKy TernnonposoaHocTbio 0,80 BT/(M.K) ¢ no-
KpbITemM Tpyd crnoem 10 Mm.

MouwHocTb [W/m?]

MouwHocTb [W/m?]

Oxnaxpatowin mat CoolGRID ¢ pacctosHnem 50 MM o pasHo WTyKaTypKoii
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cpeqHan Temnepatypa [K] (t, -t )/In((t, -t)/(t,,-t))
oxnakeHre A 0,8 T10 eeveees oxnaedre A 0,8 T.20 == cromicHie L 0,8 710 +vveeee oronnexne 0,8 .20
oxnakere A 0,6 T10 «eveees oxnakeHre A 0,6 T.20 mmmmmm oOMnEHE A 0,6 TI0  eveeees oronnerve A. 0,6 7.20

e A 0,4 T.20 mmmmmm OTOMTEHMEA 0,4 TAD  vveeee oronnete . 0,4 1.20

Oxnaxpatowwnit mat GoolGRID ¢ paccToaHnem 29 MM nof pa3HO WITYyKaTypKoi
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cpepmsas Temnepartypa [K] (t -t )/In((t, -t)/(t,,-t))
— o eHe A 0,8 T10 e veees oxiaxgenneN 0,8 .20 === oronieHse A.0,8 710 «+---- oromierme A 0,8 .20
e OXKICHIE N 0,6 T10 e e eeee oxnaxeHne A 0,6 T.20 e o1OMMEHE A OB TI0  woveees oronserve A 0,6 .20

OXTIaXKJIEHM

04710 eeeeee oxnaxeHie A 0,4 T.20 mmmmmm 0TOMEHAE AL 0,4 TI0  coveres oT0

FV KLIMA 10

CUCTEMbI MOBEPXHOCTHOIO OXJIAXKAEHUSA



2.6. HacTteHHOe oTonneHne/oxnaxaeHue

Cuctema FV KLIMA npegnaraeT BO3MOXHOCTb OXJIaXKAEHUS/OTONNEHNS NS
BCEX TWUMOB CTEH W HACTEHHbIX KOHCTPYKUMI. [NpeanaraetT BO3MOXHOCTb «Cy-
XOr0» WK «MOKPOro» OTonaeHns. [1na cyxon cucTembl Hanbonee BbirOaHbI-
MW SBNSIKOTCS TOHKME anommHuesble perncTpel CoolFLEX, 3akpenneHHbie Ha
METaIINYECKON KOHCTPYKLMN 1 HAKPbITbIE MNCOKAPTOHHBIMX NaHENSMU U
aKTVBHbIE TMNCOKaPTOHHbIE NaHenn CoolPLATE. TpeTbell BO3MOXXHOCTbBIO SB-
nsetcs ncnonbaosaHue cuctembl CoolGRID mog wrykaTypky.

MoHTMpyeMble rMncoKapToHHbIe cTeHbl ¢ cuctemon CoolFLEX
OCHOBHbIM aKTVIBHbIM 3/IEMEHTOM CUCTEMbI TakXKe SBNSIOTCS TOHKME asto-
MUHKeBble perncTpbl CoolFLEX, koTopble KnesTcs ¢ Hapy>KHOM CTOPOHbI Ha
npocunb CW cTaHaapTHOM MeTanIM4ecKom KOHCTRYKUMN KOHKPETHOW CTEHbI
1 HaKPbIBAIOTCHA MMNCOKAPTOHOM aHaIOMMYHO TOMY, KaK 3TO MPOUCXOOUT Y Ch-
CTeMbl MOTONIOYHOIO OXJIAXKAEHNA/OTOMNEHVS C UCMOIb30BAHNEM PErCTPOB
CoolFLEX. Mogpo6HocTt 0 pernctpax CoolFLEX nprBoasTca B rnase 2.1.

L nnHHble CTOPOHbI Kaxkaoro pernctpa CoolFLEX ocHalleHbl KNekim Croem,
KOTOPbI CNYXXUT ANS HaknemsaHus pernctpa Ha npodpunm CW. Ons goctun-
YKEHNSI MaKCUMasbHOW MOLLHOCTW MCMOJb3YHOTCS MNCOKAPTOHHbIE NaHenn ¢
noBbILLEHHOW TennonpoBoaHocThio Thermodeska FV KLIMA. CtaHpapTHoe
paccTosiHNE Mexay NPoMUIAMN PaBHO 625 MM.

MOJPOBHASA VHOOPMALIVA  nnewxaPE-AL-PE
O MATAX .
Tpy6a PB 8x1
N ) " nnenka PE-ALPE
MoHTax

B [loaroTaBnMBaeTcs MeTanmyeckas HecyLasa KOHCTPYKUMS ANS rmnco-
KapTOHHbIX Neperopofok. PaccTtosiHe Mexxay MOHTaXHbIMU MPOUISMA
CcoCTaBigeT 625 MM.

W B non ycraHaBnMBaeTcs ocHoBHas passogka n3 Tpybbl FV COOLING
16X2 1 BbICTPOCHEMHbBIX (DUTNHIOB.

W Ha MoHTaxkHble npocunu kneatcs pernctpel CoolFLEX ¢ nomoLsto
NpPesyCMOTPEHHBIX CaMOKJTESALLINXCS MOBEPXHOCTEN 1 NMOACOEANHAOTCS K
OCHOBHOMY TPYy60MpOoBOAY C MOMOLLBIO GbICTPOCHEMHbIX My(dT.

W [1pon3BOANTCS VCMbITAHME FEPMETUHHOCTY, CUCTEMA 3aMN0JTHEHSIETCS BO-
[I01, @ 3aTeM NPoBePSIETCS (PYHKLMOHAIBHOCTb.

m CteHa 3aKpbIBAETCA TUNCOKAPTOHHBIMK MaHesIdAMn, TENI0NPOBOAHOCTb
KOTOPbIX COOTBETCTBYET I'IpOeKTHOVI OOKyMeHTauunn.

500 - 4000 8

40

625

2 YaYaYaYs

U U U U
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AKTUBHbIE rMncoKapToHHble naHenn CoolPLATE

Cucrtema C akTVBHbIMU MUMNCOKAPTOHHBIMU MaHENsSMW SBISIETCS Takon e,
KaK 1 CMCTeMa MOTOJIOYHOIO OXTXKAEHVS, Kak Mo NMPUHUMIY AENCTBUS, TaK 1
MO KOHCTPYKLMW 1N CMOCOBY KPEnIeHs. AKTUBHbIE MMNCOKAPTOHHbIE NaHen
CooIPLATE kpensTcs K CTaHAapTHOM METaNIMYECKON KOHCTPYKLMW, MpeaHa-
3HaYeHHOW AN COOPHbIX MMNCOKAPTOHHbBIX NEPErOPOAOK.

OHW M3roTaBANBAIOTCS LieSIbHbIMU UM NephopupoBaHHbIMU, JOCTYMHbI Ye-
Tbipe TUNopasmepa. Ecnm HeobxogyMo OCTaBWTb OTBEPCTME WU 0BOrHYyTb
BbICTYM, MaHes i MOryT ObiTb N3rOTOBJ/IEHbI B COOTBETCTBUN C TPeGoBaHWSIMM
KOHKPETHOrO 3akasa.
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MoHTax

B [loarotaBnMBaeTcs MeTasMdeckas Hecyllas KOHCTPYKUMS ANS rnco-
KapTOHHbIX CTEH. PaccTosiHe Mex Ay MOHTaXKHbIMW NPOUASMM CoCTas-
nget 416 mm.

W B non yctaHaBnMBaeTcs OCHOBHasa pa3BofKka, cocTosulasa nu3 tpybbl FV
COOLING 16x2 1 HapeBaroLmXCs (PUTUHIOB.

B Ha MOHTaXkHble NPOMUM KPenaTcs akTVBHbIE MTMNCOKAPTOHHbIE NaHenu
CoolPLATE 1 NoacoeanHstoTCS K OCHOBHOW Pa3BOAKE C MOMOLLBIO Obl-
CTPOCBHEMHbIX MYT.

B [1poV3BOAMTCS UCTIbITAHME FEPMETUYHOCTI, CUCTEMA 3arOJTHEHSIETCS BO-
[0V, a 3aTeM NnpoBepsieTcs (yHKLMOHAIbHOCTb.

Cuncrtema CoolGRID nop wtykatypkKy

Oxnaxpatome peructpbl CoolGRID ycTaHasnmBatoTes nog Wwrykatypky. OHu
MICNONBb3YIOTCS B COYETAHUM C OCHOBHOW WX MAMCOBOW LUTYKATYPKOW TONLLM-
Hol oT 10 go 20 mm. Oxnaxkgatome pernctpel CoolGRID noctasnstoTca B 3a-
rOTOBJIEHHOM COCTOSIHIM UM COBMPAIOTCS HA MEeCTe MyTeM yKiadblBaHUs Tpy6
Ha MNaHKK HeMOCPELCTBEHHO BO BpeMsi MoHTaxka. OxnaxkaaioLlas MOLHOCTb
00 50 BT/M? B 3aBUCUMOCT OT LLara 1 UCrosb3yeMon LUTYKaTypHON CMECH.

MoHTax
B CTeHa [O/MKEeH NPEeAcTaBnsTb COOOM POBHYIO MOBEPXHOCTb B COOTBET-
ctBuM ¢ ycnosusmn CSN EN 13914-2 (5 Mm/2 M). OCHOBaHUE [OMKHO
6bITb 3pesIbIM 1 CyXUM, CIeflyeT YCTPaHWUTb HEYUCTOTbI 1 3arnagunTb Oy-

rOPKM.

B nomMeLleHnsax, roe 6yﬂeT yCTaHOBJ1IEHa CUCTEMa HaCTEeHHOIo OxXJlaXkae-
HWA/OTONNEHNSA, OCHOBaHME O0/MKHO ObITb MOArOTOBIEHO B COOTBETCTBUM
C TexXHosiormyecknMmn npegnncaHnaMmn nocTaBLLmKa u_rryKaTypHoM cmecn.

W YcTaHaB/MBaeTCs OCHOBHas pasdsoaka ns Tpyobl FV COOLING 16x2 mm.
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W Ha NoBepXHOCTW CTeHbI pacrnonaraioTcs NMPUXMMHbIE MaHKu ANis Tpy6
@8x1 MM Ha NpefyCMOTPEHHOM PaccTosiHUM ApYr OT Apyra. MiaHku Bbl-
rofHee BCEro MpuKpPenuTb CTPOUTEsbHbIMI MBO3ASMU AnaMeTpoM & 5
MM UM UHBIM NOAXOASALLM CMIOCOGOM.

B Ha nnaHku yctaHaBnvBatoTcs Tpyobl & 8x1 MM, KOTOPbIE MOACOEANHSAIOT-
CS K OCHOBHOW Pa3BOAKE C MOMOLLIbIO BbICTPOCHEMHbBIX MYdT.

m OCyLLEeCTBUTE UCTbITAHVE MEPMETUHHOCTM U (DYHKLMOHAIbHOE UCTIbITa-
HUe perynmpoBaHus.

HaHeceHue wtykatypku Ha cuctemy CoolGRID
B [115 NOKPbITUS CTEH LUTYKATYPKOM PEKOMEHYEM MCMOb30BaTb MOAXO-
AAUYO TMNcoBYO NN LUEMEHTHYIO CMeCb, TenJionpoBOAHOCTb KOTOpOI7I
COOTBETCTBYET MNPOEKTY. [pUMEHEHNe peryavpyeTcs npeanucaniaMmm
NnocTaBLUMKa CMeCWu.
B MuHuManbHas TONWMHA CNOA LUTYKaTypPK COCTaBIAET 20 Mm.

| Croi1 LWTyKaTypky B 061aCTV PacLUMPSIIOLLIMXCS YacTel onpeaensercs
PYKOBOACTBOM MO MCMOb30BaHNI0 KOHKPETHOM LLITYKaTYPHOW CMECH.

mMacca maTa 6e3 1,08 kr/m? 10,8 Kr/m? -
BOAbI

mMacca mara ¢ Bogon | 1,73 kr/m? 11,5 Kr/m? -
Makc. paboyee 4 6ap

[aBreHne

Makc. paboyas 50 °C

Temneparypa

OJIMHa NUTaroLLLEero 1,2m 1,2M -
kabens

Liar HecyLLMX Npo- 625 MM 625 MM 500 mm
vnen

AwvarpaMmma MOWHOCTUN

Oxnamnenme/OTonneHme B CT€HEe M3 r’MNCoKapToHa

100
B [py HaHEeCeHUM LUTYKaTYypPKN CUCTEMA [O/KHA HAXOAUTLCS Nof [ase- —
HVEeM, 1 B xofle paboTbl CNeAyeT KOHTPOIMPOBATL JaBfieHNe B CUCTEME. § 8
= 60
2
2
YcTaHoBKa Tpy6 Ha niaHKax g 4
El
Lns kpennenns Tpyd 1 OOCTUXKEHVS NPedyCMOTPEHHOIO PaCCTOAHNSA MeXay SN |
HVIMW MCMOMNb3YETCS MPYXKMMHAS N1aHKa € WaroM 25 MM 1 Aepyxatensmu oyri. |
R 50 R 29 0 2 4 6 8 10 12 14 16 18
MM MM
200 200 200 300 ‘ cpeanss Temnepatypa [K] (t, -t )/In((t, -t)/(t, 1))
e f | f _
g q\ :r::’ 8 CoolFLEX+SDKA0A5T10  eeeeees CoolFLEX + SDKA 0,21 1:12,5
S I St b Lt R i r—%  HEeHfes sty —x | AkTugHble runcokapTonkbie naven CoolPLATE = CoolFLEX + SDKA 0,3 7.10
8 8 5]
5] 5] & B ovarpammax ykasaHa MOLLHOCTb B 3aBMCMMOCTM OT PAaCCTOSHUS MeXIy
b3 b3 CermMeHTamu 1 Tuna WTykatypHoit cmecn. O6o3HadeHne «oxnaxkaeHu A 0,8
TONW, 10> O3HA4aeT, YTO peyb UAET O KPMBOWM MOLLHOCTM CUCTEMbI OXNaXKae-
o . HWS, YCTaHOBNEHHOW Mo, WTykaTypky TennonposogHocTtbio 0,80 BT/(M.K) ¢
3 3 3 NOKpPbITUEM TPy6 crioem 10 MM. B crydae HacTEHHOrO OTOMNEHNS/OXNaXK AEHUS
oTONUTENBHASA 1 OXJTaXKAAKoLLAas MOLLHOCTb MPW OAUHAKOBOW pasHuLe Temne-
o o paTyp SBNSETCS OAMHAKOBOW.
o o o
] S 2 Oxnaxpatowmit mat CoolGRID B cTeHe ¢ paccTosiHrem 50 MM NOA Pa3HO WTyKaTypKOi
i Byl Wt Y8 R B S o = 120
U g g
- - - 100
)
Pacxop maTtepuanos S g
£
paccTosHe mMexay | 50 MM 29 MM % 60
Tpy6amu 250
nnaHka R25 - 3 wt/m? R25 - 3 wt/m?
20
nepxartens ayrv 3 wt/m? 4 wt/m? /‘
Tpy6a 8x1 MM 20 M/M? 35 M/M? 0 2 4 6 8 10 12 4 16 18
cpeanns Temnepatypa [K] (t, -t )/In((t, -t)/(t,,-t))
TexHu4yeckue napameTpbl
CoolFLEX aKTVIBHble Tpy6a nog,
naHenn WITyKaTypKy Oxnaxparowmin mat CoolGRID B cTeHe ¢ paccTosHnem 29 MM Nog PasHOM LUTYKaTypKoi
AJMHa 500 - 4000 MM | 1000, 2000 MM | He orpaHideHa 100
LUMprHa 625 MM 625, 1250 mm B 3aBUCUMOCTH 80
OT paccTosi- -
£
HUS Mexay S w0
cerMeHTamm 2
5
o
TONLLMHA 8,5 MM 12,56 Mm 20-30 mm ER
o
=
oxnaxjatoLias MoLL- no 50 Bt/m? 44 BT/M? 0o 56 Bt/m? 2
HocTb EN 1264 (16/19/26°C) (16/19/26°C) (16/19/26°C) e
OTONUTEIbHAS MOLL- 0o 94 B/m? 70 Bt/m? 0o 104 Bt/m?
HooTs EN 1264 (37/33/20°C) (37/33/20°C) (37/33/20°C) 0 2 4 6 8 10 12 B o
cpepnsn Temnepatypa [K] (t -t )/In((t, -t)/(t -t)
Tpyba PB 8x1 mwm, PB 8x1 mwm, PB 8x1 mm
war 40 Mm war 40 Mm e O1CHAE A, 0,8 TO «eeveee oxaxaeive A 0,8 T.20 e o7OMNCHME A 0,8 T.10 < vvveee oT0MICHNE A.0,8 T.20
) ) — oxnaxaeHie A 0,6 710 <« oxakaeive h 0,6 T.20  mmmmmm oTOMNEHNE A 0,6 T.10 « « oronnee A 0,6 T.20
o6bem Bofe! 0.7/m 0.7 n/m 0,028 n/nor. oxnaxeve A, 0,4 110 ««eeee oxnaxene A 0,4 T.20  mmmmm oT0MEHIE A, 0,4 10 coveeee 0 ronnerve . 0,4 .20
METP TPYObI
FV KLIMA 12 CUCTEMbI MOBEPXHOCTHOIO OXJTAXKAEHUA



2.7. HanonbHoe oTonieHne/oxna)kgeHve
nocpeactTBom pernctpoB CoolFLEX

OTonnerHvie/oxna)kaeHne nona ¢ KCMNob30BaHMEM TOHKNX atoMUMHUEBbIX
nepdopupoBaHHbIx perncTpoB CoolFLEX ¢ TOYKM 3peHns cUcTembl peanmnsa-
LN OTHOCUTCS K «MOKPbIM» MPOLIECCaM C MMHUMAUIbHOW OCTATOYHOWM BNaroi.
PerncTpbl 3an1BaloTCa CaMOHVBENVIPYIOLLIECS LEMEHTHOW CTSKKOW (Knacca
CT-C30-F7 cornacHo CSN EN 13 813). 310 nossonsieT fo6UTCs 06LLel CTPO-
VTENbHOW BbICOTbI CUCTEMbI OTOMNEHNA MeHee 1 M.

[NaBHbIM aKTUBHbBIM 3IEMEHTOM CUCTEMbI SBNASKOTCS TOHKUE alOMUHUEBLIE
pernctpbl CoolFLEX, 3anuTbie B non. Vicnonb3dyemas antomMnHneBas nieHka
pacnpoCTPaHSET TENO Mo BCEN NOBEPXHOCTU PErncTpa 1 no3BonaseT NCnosb-
30BaTb MUHUMAIIbHBIN CIIOEM CTSXKMN.

HanonbHoe otonneHne CoolFLEX HaxognT npumMeHeHne, npexxane BCero, BO
BPEMSI PEKOHCTPYKLMN OTOMUTESbHBIX CUCTEM, MPU Nepexoae Ha COBPEMEH-
Hble 9KOHOMUYHbIE MCTOYHVIKI OTOMIEHS.

MopapobHocT o perncTpe CoolFLEX ykasaHbl B rnase 2.1.

NOAPOBHAA MHOOPMALIVA
O MATAX

nnexka PE-AL-PE

Tpy6a PB 8x1

nneHka PE-AL-PE

500 - 4000 o 8
™
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0 00000000000 000000000000000000) N
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TexHu4yeckue napameTpbl

anvHa 500 - 4000 mm*
LupuHa 180, 260, 340, 420, 500, 580, 660
TOAWMHA 8,5 MM

oxJaXkJatoLas MoLHOCTb no 40B1/M?(16/19/26°C)

oTonuTeIbHas MOLLHOCTb 0o 90 B/m?

TpybHa PB 8x1 MM, war 40 MM
ob6beM Bofp! 0,7 n/m?
mMacca mata 6e3 Boabl 1,03 kr/m?

mMacca mara Cc Bofow 1,73 Kr/m?
Makc. pabo4yee nasreHne 4 6ap
Makc. paboyas Temneparypa 50 °C
N/VHa nuTaroLLero kabens 1,2m

*OTaenbHble PErncTPbl MOrYT BbITh Pa3IMYHON ASIMHBI C Pa3HuLein B 50 MM.

MoacoepuHeHne
| [lepdopupoBanHble perncTpbl CoolFLEX ¢ Tpy6or 8x1 MM coeguHsatoTcs
Mexay cobon B OAVH KOHTYP, MOKPbIBAIOLLMIA MakCUMasIbHYHO MoLlaib
4,5 M2. Kaxxaplil TakO KOHTYP NOACOEAVHSAETCS K pacnpeasnuTento tuna
PUSH 8 (cMm. cxemy).

B Kaxabl KOHTYP OO/MKEH HAYMHATLCS Y Hanbonee oxaxaaeMon CTeHb! 1
NPOKaAbIBaTLCS B HANPaBIEHNM KOMHaTbI.

W Pacnpegenntesib MOXHO, Kak 06bI4HO, YCTaHOBWTL B GOKCE Ha CTEHe U
B CTeHe.

MoHTax

m OCHOBaHWE [O/KHO TMPEACTaBNsTb COOOM  POBHYIO MOBEPXHOCTb
B cootBeTcTBUM C ycnosusamu CSN EN 13914-2 (5 mm/2 M). OcHoBsa-
HVEe [OO/DKHO ObiTb 3pESbIM U CyXVM, CliedyeT YCTPaHWTb HEeYUCTOTb
1 3arnaguTb 6yropku.

| [1oN NpOoNUTLIBAETCS COOTBETCTBYIOLMM CPEACTBOM B 3aBWCUMOCTY
OT TWMNa OCHOBaHMS.

H [py NOMOLLM OABYCTOPOHHEN KNEKoW NeHTbl Kpensatesa pernctpbl Cool-
FLEX 1 nogknto4atoTcst K pacnpepenmresto.

u HDOBOE,I/ITCH ncnblTaHMe Ha repMeTnHYHOCTb.

B OcyLeCTBASETCA 3a/MBKa Nosia CaMOHUBENIVIPYIOLLIENCS CTSXKKOM B ABa
CNost 06LLEN MUHMABHOW TOALWMHON 10 MM.

W 3anpellaeTcs HacTynaTb HenocpeacTseHHo Ha peructpbl CoolFLEX.
Lna nepenBvKeHVs Mo pernctpam HeobxodMMO caenaTb MOCTUKA U3
OTBEPXKAEHHOMO MNONNCTUPOIA TONLLMHOM He MeHee 50 MM.

AOnarpamma MOLWHOCTN

Oxnaxpatowuin mat CoolFLEX v nivelacni stérce pro rizné podlahové krytiny

80 -
60
40 -1
20

MouwHocTb [W/m?g

cpentas Temnepatypa [K] (t,, -t )/In((t, -t)/(t 1))
otonnenve R 0,0 m2K/W
====== oTOMNeEHue R 0,05 mK/W
«esceeees grOMNEHVE RO, MK/W

oxnaxaeHvie R 0,0 mK/W
= oxnaxgenue R 0,05 mK/W
- oxnaxaeHve R0,1 m&K/W
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3. MmppaBnuyeckoe NoaKYeHne

3.1. MpaBuna npoeKkTUpoBaHUs

Brnarogaps pasgeneHuio MoBepxHOCTEN Ha OTHOCUTESIbHO Masible y4acTKu
11 6O/bLLOMY PACXOy CUCTEMbBI MOBEPXHOCTHOIO OXJIaXAEHWS ABNISHOTCS CreL-
NPUNYECKMI, OOHAKO MPU COBMIIOAEHNN HECKOSIBKMX OCHOBHbIX MPAaBUII Mbl
CnocobHbl CO3AaTb HaAEXHYIO 1 6e30MacHyto CUCTEMY.

1. Bce KOHTYpbl OAVHAKOBOW AJINHbI

Bce KOHTYpbI, MOACOeAMHEHHbIE K OCHOBHOW PasBoake, LOMKHbI BbiTe oavHa-
KOBOW A/IMHbI. B Criy4ae KOMGMHMPOBaHWSt KOHTYPOB PasvyHo AVHb! Cedy-
€T BblAeMTb CaMblil AANHHBIA 13 HIX, @ OCTasIbHbIE MPOA/INTL COOTBETCTBEHHO
NyTEM COEMHEHUS C APYIVIM KOHTYPOM W C MOMOLLbKO HEAKTUBHOW TPYObl,
NOMELLEHHON Haf, HATSKHBIM NOTOSIKOM.

2. MopgkntouyeHue no cxeme TuxenbmaHa

YuuTtblBas OTCYTCTBME PEry/IMPOBOYHbBIX 3NIEMEHTOB Ha OCHOBHOW pPa3Boake
HeobxodMMO, YTOObI MOTeps AaBneHUs Oblia OAVHAKOBOV BO BCEX KOHTYpax C
y4eTOM PEerympytoLero kanaqa Ha pacnpegenutene. [1ns OOCTUKEHNs 3To-
o HEOBXOAMMO NOAKIIHOUUTE KOHTYPbI K OCHOBHOW pa3BodKe Mo cxeme Tuxesb-
MaHa. OTO 03HAYaeT, YTO NEpPBbIA KOHTYP NPW NOAAYe CTAHOBUTCS NOCIEAHNM
npw 06paTHOM MOTOKE, BTOPOV -- MPEAnoceqHNM 1 Tak Janee.

AN A A
Juuu

AANAA
Juuu

AN A A

Juuu

3. OguHakoBoe ceveHue Tpy6 No Bcew A/INHE BETKMU.

Lns 6e3onacHoOro 3anosiHeHUs, yaaneHusa Bo3ayxa U Nocaenyowen aKeny-
aTaumn cnefyeT COXpaHWUTb OOMHAKOBbLIN OObEMHbIA pacxod Nno Bcel OMHE
BETKWN. BosHvKaloLas TypOyneHTHOCTb B Cy>KEHHbIX MeCTax NpuBOAWT K He-
[OCTAaTOYHON MPOMBIBKE U BEHTUNALMN CUCTEMbI, CTAHOBUTCS MPUYUHON He-
paBHOMEPHOrO pacnpeneneHns TeMnepaTypbl U HEHaAEXHOCTW CUCTeMbI. [ nst
peannsaummn OCHOBHOWN Pa3BOAKM MOTOSIOHHOMO OXJ1IaXAEHUS PEKOMEHOYETCS
1CNONBb30BaTh NCKMOUNTENBHO UTKHMM FV KLIMA, nnn hutuHrn aHanormy-
HOW KOHCTPYKLIN.

4. MpoeKTupoBaHue NOBEPXHOCTHOroO
oxnaXkaeHus

4.1. PekomeHpaumm no NnpoeKTy

Mpw pa3paboTke CUCTEMbI CNEAYET Y4UTLIBATL TEMNEPaTypy TOYKM POCHI U
paccyuTbiBaTh Paboyyto TeMnepaTypy ¢ 3anacoMm, Bbile 3ToM Temnepary-
pbl. 119 JOCTVKEHNS MaKCMMabHOM OXNaXKAAOLLEN MOLLHOCTM C yHETOM
BO3MOXKHOMO pUCKa 06pa3oBaHNs KOHAEHCATa PEKOMEHLYETCS MOHMKe-
HVe TeMnepaTypbl oxNaxaatowen sogel 1o 16/19°C.
BennynHbl, NoBbILLAOLLYIE PUCK 06PA30BaHUS TOYKN POCHI:

B TemnepaTypa BXoAsLLen Boabl Huke 16 °C.

W [1OBbILIEHHAS BNAXXHOCTb B MOMELLEHW (MPUrOTOBNEHNE ML, HECKOSTb-
KO YE/T0BEK 1 MPOMY.,).

W 3HaunTeNbHaa pasHMLa MEeXAy BJIaKHOCTbIO MOAaBaeMoro BO3ayxa
1 BNa>KHOCTW B MOMELLEHN.

B HefocTaTouHOe OCyLUeHWe CBEXEero BO3Ayxa, MOAaBaeMoro B MoMelle-
Hue.

[na npenoTepalLleHrs 06pa3oBaHiist KoHAeHcaTa B CUCTEME OXJTaXKAEHUS He-
06XOAMMO YCTAHOBUTb AATUMKN TOYKU POCHI.

4.2. OCHOBHblIe peKoMeHAauun no
NPOEKTUPOBaAHUIO CUCTEMbI

B [1ns npegoTepallenms 06pa3oBanHms KOHAeHcaTa NOTONOK AO/MKEH ObiTh
paccyuTaH Tak, 4Tobbl TemnepaTypa nocTynatoLwen Bodbl Bcerga obina
BbILLIE TOYKM POCHI.

Heobxoanmas BbiCOTa KOHCTPYKLUMN HATSPXKHOMO MOTOSKA B Clyyae 1c-
NOJIb30BaHWS CUCTEMbI FTMMNCOKAPTOHHbBIX 1 KACCETHbBIX MOTOJIKOB COCTaB-
nget 6 - 20 cm.

B cnyyae cuctembl oxnaxxgatoLLero NoTosnka nof, LUTYKaTypKy pekoMeH-
NYETCA HAHECTW CNOW WTYKaTYPKM OBLLEN TONLMHON 2 CM.

OnTmaneHas AavHa KoHTypa ¢ Tpybon e8x1 mm pasHa 20 - 40 m.

OnTrManbHbI pasmep akTUBHOW OXJlaXKAatoLLen NOBEePXHOCTN Ha OfHY
BeTKy Tpybonposoaa @16x2 MM paseH 10-15 M2,

K pacnpenennTeto MOXXHO NOAKIHNTL 00 15 BETOK OXNnaXkaeHNs.

Kaxxgas BeTka [ospkHa ObiTb OCHALLeHa PerympyioLM  KianaHom
C TEPMOMPUBOLOM.

B [1aTynK TOYKM POChI CNefyeT YCTaHOBUTL B KaXKAOM MOMELLEHUN Ha no-
natowen Tpybe.

PeKOMeH,D'\/eTCQ obecneynTb BEHTUNAUNIO O6p860TaHHbIM BO34YXOM.

Ecnu cuctema NCNONb3YyeTCH ON4 OTOMNJIeHnsd, PeKoOMeHOyeTCA Ha Ox-
Naxparouime perncTpbl HaHecTn MBOJ'IQLLI/IOHHbIIZ Marepuan TOﬂLLI,I/IHOI7I
3-5cm.

B [Py OTOMIEHMN C MOMOLLLBIO MOTOIOYHOM CUCTEMBI TEMMepaTypa oborpe-
BatoLLel BofApbl orpaHnyeHa fo 45 °C.

B B cvicTeMe paspeLlaeTcs 1UCnonb3oBaTh NUTEEBYIO Boay 6€3 MexaHnye-
CKIX NMPUMeCei.

PaclumpeHmne  oxnaxaatoLLx/0TONUTENbHBIX MNOTOSIKOB [OKHO ObiTh
paccymTaHo 1 peann3oBaHO B COOTBETCTBUM C TEXHNYECKON OKYMEHTa-
Lmen 1 pekoMeHgaumsaMm NPpon3BoaNTENEN LUTYKATYPHbIX CMecer 1 rin-
COKaPTOHHbIX NaHenen.

4.3. lmppaBnnyeckune notepu

[Mapaennyeckan notepa pernctpa, pacctosHue 40 mm, AT 3K

— 80 W/m?
- 75W/m?

= . — 70 W/m?
€ 1 /
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% 10 — 60 W/m?
% s reeeees 5 WM
3 — 50 W/im?
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Mnowaaka pernctpa [m7
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[MapaBnnyeckas notepsa pernctpa, pacctosHue 40 mm, AT 2 K
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Mnowapka peructpa [m?]

Tppasnuueckan notepa Tpy6bl 8x1 mm
10000

N3meHeHWe TemnepaTypbl TENIOHOCUTENS OCYLLECTBASETCS Mocpes-
CTBOM PEerynmpoBaHuns Ha OCHOBaHWM PEryCTpaLm TeMNepaTypbl 1 BNaXx-
HOCTW Hapy»HOTO 1 BHYTPEHHEr0 BO3AyXa, YTO NMO3BOISET MaKCUMU3UPO-
BaTb OX/TXKAAOLLYI0 MOLHOCTL. Cama perympoBka npocTpaHCTBEHHON
TEMMepaTypbl MPOXOAUT Tak Xe, Kak 1 B CUCTEME C NMOCTOSHHOM TeMnepa-
TYPO OxnaxkaatoLwen cpefbl C MOMOLLBIO MYETU30HHBLIX TEPMOCTATOB 1
[aTHMKOB TOYKM POCHI.

5.1. BapuaHTbl perynupoBaHus
B npuHumne, cyllectsyeT ABa BapuaHTa peryvpoBaHns CUCTEMbI NOTO-
JIOYHOIro oxXflaXkaeHus -- NpoCToe MYJETUSOHHOE perynnpoBaHne 1 LeH-
TpaJibHOE PEeryMpoBaHue.

MpocToe MyNnbTU3OHHOE perynmpoBaHue

MoaxoonT ana HebonblMx 06bekToB. OHO NpeacTaBnseT cobor cuctemy, ob-
pasoBaHHyt0 AaTymkamy TOYKM POChI, MPOCTPAHCTBEHHBIMU TepMOocTaTammn 1
TepMonpuBodaMn. [poCTPaHCTBEHHbIN TEPMOCTAaT OLEHVBAET TemnepaTypy B
MOMELLEHUM 1 CUrHAS OT JaTuyrika TOYKM POChl, @ 3aTeM C MOMOLLBIO TePMO-
NpYBOLA OTKPbIBAET MM 3aKPbIBaET KianaH KOJIJIeKTopa COOTBETCTBYIOLLErO
KOHTYypa.

rugpasnuueckas noteps [Pa/m]

maccoBbiit pacxog [kg/hod]

Tlakova ztrata trubky 16x2mm

i
e

MooxoonT Ans KPynHbIX OOBEKTOB C MOBbILLEHHBIMU TPEHOBaHUSMN K B3a-
VMHOM KOMMYHMKaLMM BCEX OOMALLHMX CUCTeM. PerynmpoBkor ynpasnset
LeHTPasbHbI  PEryMpyiowmnii MOgy/lb Ha OCHOBaHUM MPOCTPaHCTBEHHOM
Temneparypbl 1 MHOPMaLLM OT AaTHMKa TOHKM POChI, MOAKITIOHEHHOrO K Npe-

10000
g [aTYNK TOYKY POCbI \%\
£ 1000
f"’; i t NPOCTPaHCTBEHHbIN TepMOCTaT
w
:%, TepmonpuBoa
2 | S e e St
10 _ | L 1 111 | UenTpanbHoe perynuposaHue
1 10 100
hmotnostni pritok [kg/hod]
Tlakovd ztrata rozdélovace PUSH 16
10000
£ = } obpasoBaresito TOHYKN POChl.
g
£ _
s
i
S
2
S
- 1 1 L L L Lod L
i [ A c

hmotnostni priitok [kg/hod]

priitokomér 0,6-2,4 I/min pritokomér 1 - 4 I/min = priitokomér 2 - 8 I/min

5. PerynupoBaHue

3amepuTensHas 1 perynnpytolas TexHnka FV-Plast BKto4aeT B cebsi Bce Kom-
MOHEHTbI, HEOOXOAMMbIE ANt SKCMJyaTalmn OXNaxAaoLWIMX M OTOMUTENbHbIX
notonkoB FV KLIMA. PerynnpoBka NOTONOYHOrO OXNaXKAEHUS OCYLLECTBSA-
€TCs C MOMOLLbIO MPOCTPAHCTBEHHbBIX TEPMOCTATOB B COYETAHMN C AaT4yuKka-
MW TOYKM POCHI 1 TEPMOMPMBOLAMMN UMM XKE C NMOMOLLBLIO NMpeobpasosateneit
1 LEeHTPasIbHOro PErynMpoBaHus, NMpuyYeM ¢ MOCTOSIHHOM UM M3MEHSIOLLIENCS
TemnepaTypow TENIOHOCUTENS (OXaxkaaloLwen cpeapbl).
MocTosHHas Temneparypa TenioHOCUTENS MNPV MNOTONIOYHOM OXJ1aX-
OeHn 0bblYHO ycTaHaBnvBaeTcs Ha 16° C. TemnepaTypa B MOMELLEHUM
perynmpyeTcs NPOCTPaHCTBEHHBIM TEPMOCTATOM 1 PEerynnpytowmmM Tep-
MOMPVBOAOM, YCTAHOBMIEHHbIM HA BXOOHOM KJjlanaHe COOTBETCTBYIOLLE
BETKM OXNaXKAeHWs. 11 CHUXKeHWs prcka 06pa3oBaHns koHAeHcaTa Ha
NMOBEPXHOCTN B CAMOM XOJIOAHOM MECTe B MOMELLEHWN (KaK MpaBusio, Ha
nofatolLien Tpybe) ycTaHaBIMBaeTCs AATHMK TOYKWM pochl. [Mpy obHapy-
XKEHUN pricka 0Opa3oBaHUs KOHOEHcAaTa [aTyik TOYKM POChl NepepasT
MHPOPMaLMIO MPOCTPaAHCTBEHHOMY TEPMOCTATY WM npeobpasoBaTesto,
KOTOpbIE C MOMOLLBIO TEPMOMNPUBOAA NEPEKPOIOT COOTBETCTBYIOLLINIA OX-
NaXKAaloLWMIA KOHTYP [O TOrO BPEMEHU, MoKa He CYE3HET pUCK 0b6pa3o-
BaHWs KOHOeHcaTta.

il

;.! ; el

(m)

DIATYMKTONKM POCbI
NPOCTPaHCTBEHHbIVi TepMocTaT
npeoGpasoBatenb
Tepmonpusoa

L ynauva
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5.2. MexaHn4ecKunii NPOCTPaHCTBEHHbIN
TepmocTaTt

ONEeKTPOHHbIN MPOCTPAHCTBEHHbIN TEPMOCTAT OJ/1S YpaBieHUst cucTeMamMm
MOBEPXHOCTHOrO OTOMJIEHNS! 1N OXJIXKAEHVS, NMPeaHasHaueHHbIN /19 CUCTEM
13 ABYX U YeTbipex Tpyb. [M03BOASET NOAK/OHYMTL [0 NATY AaTYMKOB TOY-
K1 POChbI 1 3allMLLAaTb CUCTEMY OXJTaXAeHWst OT 06pasoBaHnst KoHaeHcaTa Ha
nosepxHoCTU. Heobxoavmas Temreparypa HacTpansaeTCst KOJIECUKOM C 060-
3HAYEHHON Ha HEeM LWKasIoN, O TEeKyLLEM COCTOSHUM CUrHa/IM3MpyeT UBeTHas
curHanbHasa namna.

v

Cunctema u3 gByx Tpyo

Takas cucTema OTOMIEHUS U OXJIaXKAEHWs UCTIOb3YEeTCs B TOM Cllydae,
Korga noToI0YHOE OXMaXKAeHUEe MCNOSb3YEeTCs A5 OTOMNIEHUS B 3UMHee
Bpems. 15 NepekiodeHns TepMocTata B PeXXrM CUCTEMbI C ABYMS TPY-
6amMu CreflyeT Npu yCTaHOBKe YCTaHOBWTb COEAMHUTENb COMMTacHO CXeMe.
BrocnedcTBumn TepMocTaT AUCTAHLMOHHO MEpeKstoYaeTcst B HeOGXoau-
MbIil PEXXIM OTOMIEHUA/OXNAXKAEHNS MYyTEM UBMEHEHWS MOSIOXKEHNS KOH-
TakTa Mexay Knemmamu 3 1 5. B criydae pexxnma oxniaxkaeHus Tepmoctar
OTKPbIBAET MOAaYy OxJaXKaatolel cpefbl, eciv Temnepatypa MnofaHU-
MaeTCsi Bbllle YCTaHOBIEHHOIO 3HaveHus. B cryyae pexkuma oTonseHus
TEPMOCTAT OTKPbIBAET 06€e Mofdaqn -- Kak OTOMIEHS, Tak 1 OXJTaXAeHs,
€Cc/In Temneparypa OrnycKaeTCst HXKE YyCTAaHOBEHHOMO 3HAYEHVIS.

B atom pexunme BCe CUCTEMbI, NCMOJIb3yeMble A1 OTOMJIEHUNA N OXNaxkae-
HUA, COEQVHAOTCA C NPMBOAOM OXNMaXXAEHUA, a CUCTEMbI, NpeAHa3Ha4YeH-
Hbl€ TOJIbKO A1 OTON/1IeHN4A, COeQNHAIOTCA C NPUBOAOM OTOMJIEHNA.

Cucrema u3 yeTbipex Tpyo
CuncTema OTONAEHNS N OXNaXKAEHVS, CMOb3yemast B TOM Clyyae, ecim
MOTONOYHOE OXJTAXKAEHME UCMOMb3YETCS TOMbKO AN oxnaxaeHus. [Ons
NepeKsItoYeHrs TepMocTata B PeXmnM CUCTEMbI C YeTbIpbMst Tpybamu
creflyeT Npu yCTaHOBKE OCTaBWUTb COEAMHUTESNb B MCXOOHOM MOSIOXEHNN
«pasbenHeHo». ogada oxNaXKaeHVs BKIIIOHaeTes, eCnv TeMneparypa B
NMOMELLEHMI MPEBbILLAET YCTAHOBIEHHOE 3HaYeHre, a nojada OTOMNIeHNs
BKJIIOYAETCS, €CM TemnepaTypa B MOMELLEHUI NafaeT HKe YyCTaHOBEH-
HOM TemnepaTypbl. Mexkay paboTon B pexxvMe OTOMAEHWS 1 OXNaXKAEHNS
ocCTaeTcs HenTpasbHas 3oHa 2 °C, Korfa cucTema He oTanmBaeT U He
OXNaXXJaeT.
[Mpumep: ecnn Ha TepMocTaTe ycTaHoBNEeHa TemnepaTypa 23°C, To 0To-
NAEHNe BKIOYATCSA NPpK CHKeHUn nofd 21,5°C 1 OTKIoUnTCS Npyn 4OCTU-
xeHnm 22,5°C. OxnaxkaeHne OyaeT BKOYaTbCA NPV NPEBbILLEHUN TEMMe-
paTypbl 25°C 1 OTKIOYaTLCS NPY NageHun Hke 24°C. B Takom crydae
TepMocTaT 6yaeT NoAdepXVBaTb CPedHIo TeMnepartypy B MOMELLEeHUM
31MoWt Ha ypoBHe 21,5 °C, a netom 24,5°C.
B aTOM pexume Bce CUCTEMbI, UCMOSb3YEMbIe 19 OX1aXKAEHNS, COeanHA-
IOTCH C MPVBOOOM OXJTaXXAEHNS, a CUCTEMbI, NPeaHa3Ha4YeHHbIe A9 OTO-
NAEHNS, COEANHAOTCS C MPUBOLOM OTOMIEHUS.

CurHanusauus paéo4yero cocTosiHusi TepmocTara
B CcyrHasibHas namna CBETUTCA 3€JIEHbIM CBETOM = HET ONAaCHOCTU o6paso—
BaHN4 KOHOEHCaTa, CcTeMa oxXiaxkaaet

B CUrHaNbHasa namna CBETUTCS »KeNTbIM CBETOM = PUCK 06pa30BaHs KOH-
AeHcara, oxnaxkgeHue npexkpatleHo

B CuUrHasibHas famna CBETUTCA KPaCHbIM CBETOM = CUCTEMa OTarninBaeT

B CUrHanbHas namna He CBETUTCS = cucTemMa He oTanneaeT/ He oxnaxpga-
€T, AOCTUrHyTa Xeslaemas TemMneparypa B noMeleHnn

MoHTax

TepmocTaT yCTaHaBMBAETCH B MOHTaKHbI GOKC AnameTpom 68-75 MM ”
NMOOKJIOHAETCHA B COOTBETCTBUM C HVDKENPVBEAEHHON CXEMOW MOAKIIIOHEHNS.
MecTopacnonoxeHne n3bupaeTcs Tak, YTOObl TepMoOCTaT Ha moaseprasncs
BO3EVCTBUIO COTHEYHOrO CBETA, CKBO3HSKA UM MOTOKOB TEMJI0ro BO34yxa 13
OTONUTENBHBIX NPUBOPOB, Ha BbicoTe OT 120 oo 160 cm.

Pred uvedenim do provozu se provede nakalibrovani termostatu dle nasledujiciho
postupu:

B C NMOMOLLbIO KOMHATHOrO Jatvmka U3MepsaeTca TemnepaTypa B nomMeLle-
HUn

B KOJIECVIKO TEpPMOCTaTa YCTaHaBINBAETCS Ha MUHUMASIbHYIO TemnepaTtypy,
KOTOpasi MOCTENEeHHO YBENYMBAETCA IO TEX MOp, NOKa He NoracHeT Kpac-
Hasl KOHTpOJsIbHas famna

W KOJIEYKO CHUMAETCS 11 YCTaHaBIMBAETCS Tak, YTOBbl METKA yKasblBasia Ha
Temnepatypy Ha 1,5 °C HKe NoayYEHHOro 3Ha4YeHUst TeMnepaTypbi.

5.3. Mpeobpa3oBaTenb TOUKU POCbI

[MpeobpaszoBatenb ToukKM pockl FV KLIMA cny>XuT B kKa4ecTBe KOHBEPTOpa
3HaYeHWIA TOYKIM POCHI N TEPMOPErYNALMM 30aHNS NPU MCMONb30BaHUM NO-
BEPXHOCTHbIX CUCTEM OxNlaxkaeHns. OH onpefensieT COCTOsHME 4aTyYMKOB
TOYKM POChI, U B Cllydae pucka 06pasoBaHUsi KOHAeHcaTa nepeknodasT
BbIXOAALWMI 6ecnoTeHumanbHbIl KOHTAKT pene, C NMOMOLLBID KOTOPOro
MOXHO BKJIOUUTb UM BbIKMOYNTL OXNaxAatoLLniA arperaT nimn 3akpbiTb
KnanaH (CMecuTenb) Ha KOHKPETHOW BETKe. Tak OH MO3BOMISET Peryampo-
BaTb TEMnepaTypy oxna)kgaroLlen cpempl, HTobbl He MPON30LLNIO 06paso-
BaHWs KoHAeHcaTa. [NpeobpasoBaTesb pearvpyeT NPy NPEBbILLEHNM YPOB-
Hs 80 % - 85 % OTHOCUTENbHOW BAAXXHOCTW, U CUrHAIN3UPYET O TakoM
COCTOSIHAM C MOMOLLBIO CUrHanbHOM namnbl. [103BoNsSeT napannensHo
NOOKIOUATE A0 5 0aTUMKOB TOYKM POCHI.

CurHannsaums pa6oyero coctosiHusa npeo6pa3osaTtens:
B CUrHasibHas laMna CBETUTCSA 3eN1eHbIM CBETOM = HET OMacHOCT 06paso-
BaHVA KOHAeHcara, c1ucTema rotoBa K oxX12Xk AeHNo

B CUrHanbHas amna CBETUTCS KENTbIM CBETOM = PUCK 06pa30BaHNs KOH-
AeHcarta, oxnaxkgeHue npekpatleHo

MoHTax

MpeobpasdoBaresib yCTaHaBIMBAETCSA PAAOM C AaTHMKamy TOUKM POChI, B MOH-
TaXkHbIN 6okce. [nsa kpenneHns Ha DIN-peiike npeobpasoBaTesib OCHaLLEH Kpe-
NE>XHbIM 32XKNMMOM, KOTOPbIN C MOMOLLbIO MOCTaBASEMOro BUHTA NPUKPYYMBa-
eTCa K 3aHel naHenn bokca. [NoakntoHeHne OCyLLIECTBNSETCSA B COOTBETCTBUM
C HWKENPVBEOEHHOM CXEMOW.

5.4. [laTunK TOUYKM POCbI

[aTuvK TOYKN POChI COCTOUT U3 TMOKOW MNEHKW, Ha KOTOPYKO HaHeceHa no-
30/104eHHast TOKOMPOBOAALLAS AOPOXKKa, 1 13 kabena anvHoin 10 M. Jatumk
MOMELLLAETCS Ha HXKHE CTOPOHE MofatoLLet TpyObl OXaXKAaroLlein Bodbl TO-
KOMPOBOZSALLMM PUCYHKOM Hapy>Xy, U KPEMUTCS C MOMOLLbIO BEHTUAALMOHHON
PEeLLETKM UM HACaOKW Ha TMNCOKaPTOH, YTOObI MOBEPXHOCTL AaTumnKa Haxoam-
ack B KOHTaKTe C BO34YXOM OX/1aXK4aeMOro NMOMELLEHWS.

MoHTax

Hatunk (1) NprKNaabiBaeTCs K HUXKHEN YacTi nofatoLLent TpyObl TOKONPOBO-
OSLLMM PUCYHKOM Hapy»Ky 1 3akpennseTca npunaraeMbiMn pemellkamm (3 a
4). YTobbl NPeOOTBPaTUTL HATSXKEHVE AaT4MKa, HEOOXOOAMMO CHadana 3akpe-
nnTb pemeLLKoMm (3) kabesb (2), a 3aTem UCMob30BaThb eLle ABa pemMellka Ans
nardvka (4). Cnenyet ObITb OCTOPOXKHBIML MPW KPENIEHNN AaTynKa npunara-
emMbIMU ckobammn, YTOObl HEe MOBPEANTL TOKOMPOBOAALME COBANHEHVS AaTyu-
Ka, 1 4TObbl CKOObI HE 3aKpblBaaM akTUBHYO 06/acTb Aatyvka. Hacagka Ha
rMNCOKapPTOH (5) MOMeLLaeTCcs NOBEPX YCTaHOBAEHHOro aatymka (1) n kpenutca
neHTom (6) Tak, 4Tobbl NaHe b HacaKW He Kacanack gaTymka, a Tpyba Hacaakm
(5) 6blna HanpaBeHa K UEHTPY aKTUBHOW 30HbI AaTymKa.

[MuTarowmn Kabenb Npy HEOBXOAMMOCTU MOXHO YAMHUTL TakM XXe Kabenem
Ha uenbix 20 M. [1ns goCcTxeHus 6onbluein oamnHel Heobxoamm kabens IYSTY
2x0,6 (makc. 50 m).

A
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5.5. TexHn4Yeckne napameTpbl

YCTPOWCTBO MPOCTPaHCTBEHHbI npeobpasosaresb
TepmocTar

ynpasneHne PYYHOE KOJIECUKO -

HanpsbkeHve mtaHnsa | 24 VAC 24 VAC/DC

paboyas Temnepatypa | 0 - 50°C 0-50°C

[OmanasoH perynmpo- 5-30°C -

BaHMS

KJ1acc 3aLnTbl IP 30 IP 20

BbIXOL O719 BK/IFOHEHNSA

TPUAK makc. 24B/75BT

PEJIE makc. 230B/6A

bokca

KOJINYECTBO TEPMO- Makc. 5 WT. makc. 10 wr.
NPVBOLOB

KO/IM4eCTBO [ATYMKOB | MaKC. 5 LWT. Makc. 5 WT.

pasmMep MOHTaXKHOro 68 - 75 MM 68-75 MM, nnn 3 nong

Ha DIN-perike

5.6. Cxema nogktoueHns

Mpeobpa3zoBaTesib TOUKM POCHI - CXEMA MOAKIIOUEHUS

LIBETHHAVIKaTOpa
3eleHblid— 663 pcka KOHAEHCALMM, BKNouaeT 1-3
AHTAPHb I — PIACK KOHAEHCALWY, BKioYaeT 1-2

—~9
fpeo6pasogatefb 7l S}
TOUKY POCHI

TTaHue
24VAC

1
CYKY?2x1.5

OT/IeMIbHbIi KOHTAKT NePeKI0ueHNA
230VAC/6A

ﬂByXpr6Haﬂ caicTeMa - Cxema nogkntyeHua

TepmonpusoaoTonsiexus
MaKCS W,

TGDMOHDV\BOLl OXNaxaeHnA

MpocTpaHcTBeHHbIN TepmocTar FV KLIMA

MaKC5 T,

CYKY 2x1,6
2]

YacTb JdTumka
CYKY 3x1,5

CYKY 2x1,5

NTaHIe

1 2VAC

7—
TlepexiouaTeslb pexiva
1- OXTaXeHie, 2 - OTonnexite

LiBeT nHan- | Tepmonpusog, | TepmonprBog, | onucaHune yHKLUn
Karopay OTONNEHNSA oXJTaXKAeHVs

KpacHbIN OTKPbITbIN OTKPbITbIN cucTema TonuTb

3e/1eHbIl 3aKpbITbI otevren cucTema oxna)kaaet
SAHTaPHBbIN 3aKpbITbI 3aKpbITbI PUCK KOHAEeHCaLMN

ceBeT 3aKpPbITbIV 3aKpPbITbIV Temnepartypa gOCTUrHyTa
BbIK/IHO4EH

qupreXprﬁHaﬂ camcTemMa - Cxema nogknyeHna

TepvonpuBoz oToMAeHA
MaKC.5 .

TGDMOHDMBOH OXNXACHIAA

MpoctpaHcTaeHHbi Tepmoctat FV KLIMA

uempexmywaﬂ ucrema

(0B/IMHEHVE yAaneHo

MaKC. 51U

CYKY 2x1,5
sl

CYKY 2x1,5

nuTaHne

NVAC

LiBeT nHan- | Tepmonpueos, | TepMOMprBOL, | onncanme yHKLUmMn
karopay OTOMNNEHVS oxnaxaeHns

KpacHbIn OTKPbITbIN 3aKpbITbIN cucTema TonuTb

3eneHbIn 3aKpPbITbIN OTKPbITbIN cucTema oxnaxkpaet
AHTapHbIN 3aKpbITbI 3aKpbITbIN PVICK KOHAEHCcaLmn

cBeT 3aKpbITbIV 3aKpbITbIN Temnepartypa A4OCTUrHyTa
BbIKJIO4EH
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6. MoHTax
6.1. DutnHra

MOHTaXX (OUTUHIOB OCYLLEECTBNSETCH B ClleytoLLeM nopsaake. Ha npoTsxeHun
BCEro BPEMEHWN MaHUMYNAUUA C PUTUHFaMK CneflyeT BHUMATEIbHO CneanTb 3a
YMCTOTOW OUTMHIa 1 TPYObI, B YHACTHOCTMN UX YMIOTHUTENbHBIX YacTew.

Tpyba obpesaeTca HOXHMLAMN NEPNEHAVKYNSPHO K OCK TpyObl. YTOOBI Npe-
[0TBPaTUTL Cr/toLWVBaHNe TPy6bl cneayeT TpyOy B HOXHMLEAX MOBEPHY Tb.

1

BHyTpeHHss rpaHb TpyObl cnerka cpes3aeTcsl PyYHbIM 3eHKEPOM A0 yOUHbI
npnéansUTENLHO 1 MM,

B Tpyby BCcTaBngeTcst onopHaa Mydta o camoro ynopa.

®

’

KoHel, Tpy6bl No WwvpnHe 15 MM cnerka cMasblBaeTCs CUIIMKOHOBOW NacTom

=

=

DuUTUHI HapeBaeTcs Ha Tpyby fo ynopa. Tpyba 16 norpy»xeHa Ha 27 MM, Tpyba
8 - 20 MM. MOXHO OpMEHTMPOBATBLCS MO HanevaTtaHHbIM Ha Tpybe obo3Hade-
HUSIM.

Mocne ocyLLECTBNEHNSI MOHTaXa COefMHEHHbIe AeTany MOXHO MPOBEPHYTh,
TPYBYy MOXXHO BbIHYTb, CXaB COeAVNHUTENbHOE KOMbLO. pn NOBTOPHOM MOH-
Taxxe Tpyby CreayeT CHoBa cMasaThb M MPOBEPUTD, HE MPOU3OLLIIO SN MOBPEX-
LeHns.

6.2. FV pacnpepenutenb Push

Pacnpegenvtens, kak npaBufao, yCTaHaBIMBAETCSH FOPU30HTaNbHO MO Mo-
ToSIKOM. [pun TakoM Cnocobe MOHTaxXka CrefyeT NOBEpHYTb KOHLEBYIO AeTaslb
pacnpepenutens Ha 90°, Tak, 4TOObl BO3OYyXOBbINYCKHOW KanaH Haxoauics
B BEPXHEeW TOYKe, a HamyCKHOW/BbINYCKHOW KnanaH Obln HanpaBieH neprneH-
OVKYNSPHO BHW3. [N NOBbILLEHUS HALEXXHOCTU CUCTEMbI MPU NOBbILLEHHOM
pacxope cnefyeT cobnofatb NPUHLMMLI COedVHEHNs No cxeme TuxenbMaHa
1 B OTHOLLUEHWN pacnpefenvTens, v NoakIloYnTb pacnpeaenvrtens ¢ OOHON
CTOPOHbI, @ KONEKTOP C APYroi CTOPOHDI.

—2
rezerva pro pristup k odvzdusnéni 25mm

H
g

—
%0 a0 .

a0 0 60 0
o o 0 0
20 20 20 20

88 2

L length
KONMHECTBO 213|145 6|78 9 101 12
KOHTYpOB
[AVIHA B MM 192 | 247 | 302 | 358 | 414 | 469 | 524 | 580 | 635 | 691 | 746

BK/tOHa4a wapo-

. 236|291 | 346 | 402 | 458 | 513 | 568 | 624 | 679 | 735 | 790
BOW KpaH
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6.3. BBegeHue B akcnyaTauuio

Mocne c60pKM N NPOBEPKIM BCEWM CUCTEMbI KOHTYPbI 3anOSIHAOTCA YACTON BO-

[0V B CNefytoLLEeM NOPSAKeE.

W Bce KOHTYpbl Ha pacnpefenvTene 3aKpbiBatoTCs MOBOPOTOM PYUHbIX Kpa-
HOB ¥ PaCXOlOMEPOB.

B K HanyckHOMYy KjlanaHy pacnpefenuTens NoaaeTces Boaa rnof AasieHneM,
a K BbINYCKHOMY KJianaHy KOIeKTopa NOACOSOUHAETCS LUMAHT, KOTOPbIA
BbIBOAWTCH B KaHaM3aLmio.

B OTKpbIBAETCS NEPBbIN KOHTYP, BOAA NPOMYCKaeTCs 40 YMCTOrO NOTOKa BoAbI
6e3 Bo3ayxa, NoC/e Yero KOHTYP 3aKpbiBAETCS BEHTWUIEM U PACXOLOME-
pom.

| [1oC/ie 3TOro OTKPLIBAETCS CIEAYIOLLMIA KOHTYP, 1 Tak NOCTENeHHO 3arnoiHs-
I0TCS BCE OCTasIbHbIE KOHTYPbI.

W [locrie 3TOro Npy 3aKPbITbIX BEHTUAX U PACXOA0MEpax BbiMyCKaeTcs BO3-
[yX 13 060X KOPMYCOB pacrpefenmTens.

B OTKPLIBAIOTCS BCE KOHTYPbI, 1 MPOBOAWTCS MCMbITAHNE Ha repMEeTUYHOCTb
B C/IEQlyIOLLEM MOPSIKE.

B [laBneHvie B cucteme nogHumaeTca oo 6 6ap, NogaepxmnBaeTcs B TedeHne
10 MUHYT, @ 3aTeM pesko copacbiBaeTcs.

W [laBneHvie B cucTeme noaHnmaeTcs Ao 2 6ap, NoaaepKUBaeTCs B TeYeHme
10 MUHYT, & 3aTeM Pe3Ko COpachiBaeTCcs.

m [laB/ieHvie B cucTeme nogHumaeTcst 1o 4 6ap. [JaBnexHve He AOSKHO B Te-
yeHre 30 MUHYT ONyCTUTLCS HKe 3,4 6ap, a B Te4eHne NocnenyoLmx AByx
4acos - HWxe 3,2 bap.

m Bo BpeMA UCTbITaHNA He O0JHKHa ObITb HapylleHa repMeTn4YHOCTb, O NpoBe-
AEHNN NCMbITaHNA COCTaBNAETCA NMPOTOKOSI.

B BkoyaeTcs LMPKYASUMOHHBIA HACOC, U C MOMOLLbIO PYYHOW PEryMpOBKM
pPacxoooMepPOB YCTaHaBMBAIOTCS HEOOXOAVMbIE MPOTOKM BO BCEX KOHTY-
pax.

] ﬂpOBO,EI,I/ITCﬂ (b\/HKLI,VIOHaJ'IbHOe ncnblTaHne perynnpoBkun, 1 cuctema rotoea
K MCMOJ1Ib30BaHNIO.
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7. YacTtun cucrtemnol

Tpy6a FV COOLING PB 8 x 1 mm AA960138120

[nst ONOSHUTENBHOMO NOACOEAMHEHNS PETUCTPOB 1 CO34aHNS aKTUBHbBIX OXJIaXKAAIOLLMX U OTOMUTENBbHBIX 30H. Kopnyc
TPYyObl COCTOUT 13 OYEHb YCTONYMBOIrO NONMBYTUNEHa, OH 3aluyLLeH oT Anddy3unm Kiucaopoaa cneumanbHon XMMUYECKOM
CTpyKTypoi EVOH. NoBepxHOCTb TPYObl MOKPbITA 3aLUMTHLIM CIOEM MOANITUIEHA.

LnvHa Tpy6: 600 nor. MeTp

MakcumanbHas 6e3onacHas Temneparypa: 60 °C

MakcumansHoe pabovee faBneHue: 6 6ap

BO3MOXXHOCTN COEAMHEHNS: BCTaBHas ObICTPOCHEMHAsS MydTa 1 (PUTUHT
LiBeT: cuHwmiA.

C6opHble Tpy6bl FV COOLING PE-RT 16 x 2 Mm AA960130110

N9 pa3BOAKM OXNaXKAEHNS 1 HU3KOTEMMNEpaTypHOro oToreHus. Kopryc Tpy6bl 13 TEPMOCTOMKOMO NOMMATUEHA 3aLLiun-
LLIeH OT AnddY3nn KMCIOPOAa CheLmanbHON XMMNYECKO CTpyKTypoin EVOH.

[MoBepXHOCTL TPYObI MOKPbITA 3aLLUWTHBIM CI0EM NONMSTUIEHA.
LnvHa Tpy6: 3 nor. meTpa

MakcumansHasa 6e3onacHas Temneparypa: 60 °C
MakcumansHoe pabovee faBneHue: 6 6ap

B0O3MOXXHOCTM COeAMHEHNS: BCTaBHas ObICTPOCHEMHAsS MydTa 1 (PUTUHT
LiBeT: cuHmn.

FV Oxnaxxparowmmn mat CoolFLEX

Martbl N3roToBNEHbI U3 BEICOKOKA4ECTBEHHbBIX NonmbyTuneHosbix Tpyd FV COOLING PB 8x1, 3anasHHbIX B alOMUHMEBYIO
NAEHKy, KoTopas naeasnbHO PacNPOCTPAHSET TEMIO0 MO BCEW OXNaXAatoLLelt MOBEPXHOCTY. [PON3BOANTCS B HECKOIbKIX
BapuaHTax:

AA96071BCCC*nepdopupoBaHHbIN MAT - /19 aKyCTUHYECKUX METAN/TMYECKUX NAHENEN 1 NS YKNAAKM NOL WTYKaTypKy
AA96072BCCC* uenbHbI MaT - 4715 LE/bHbIX METaNIMYECKUX NOTONOYHbIX MaHeen 1 OTONeHns nona
AA96073BCCC* uenbHbIn Man ¢ KNeMKUM Croem - 115 YCTaHOBKM Ha MNCOKAPTOHHBIV HATSXHON NMOTOOK

AA96074BCCC* nepcopmpoBaHHbIii MaT C KNENKUM CNoeM -- 4715 akyCTUHECKMX NaHenemn 1 nepdoprpoBaHHbIX
rMMNCOKAPTOHHbIX HATSKHBIX NOTOIKOB

MakcumanbHasa 6e3onacHas Temneparypa: 50 °C, MakcumanbHoe paboyee nasnenve: 6 6ap, Poznamka: B* - wupuHa (1 -
180; 2 - 260; 3 - 340; 4 - 420; 5 - 500; 6 - 580; 7 - 660; 9 - 330; 0 - 490 pro SDK), CCC — pnnHa B cM

FV Oxnaxparowmn mat CoolGRID

MaTbl N3roTOBNEHBI N3 BICOKOKA4YECTBEHHBIX NONMByTUneHoBbIX Tpyo FV COOLING PB 8x1, 3akpenneHHbIX Ha B nnacTu-
KOBbIX MaHkax. OHW NpefHa3Ha4eHbl 415 YCTaHOBKM Ha NephoprpoBaHHble MeTalIMYeCKme NaHeu, rae HeobxoaMmo
MakCHMasbHOE NOrOLLEHVE 3BYKa.

MakcumanbHasa 6e3onacHas Temneparypa: 50 °C MakcumansHoe paboyee gaBnenve: 4 6ap

FV SDK TepmonaHesb AA960130418

TepmonaHens ¢ pernctpamu CoolFLEX, ¢ nprmeckto rpadvTa 1 NoBbILLEHHON TENIoNPOBOAHOCTLIO, /15 3aKPbITUSA
NErKnx OXN1axaatoLLX MOTOJIKOB.

TonwyHa: 10 Mm
TennonpoBoaHocTb: 0,45 B1/(M.K)
Peaxuusi Ha oroHs cornacHo CSN EN 13501 - 1: A2-s1,d0 (B)

FV AKTMBHbIE FMNCOKapToHHble CoolPLATE AA9601303XX* %
Oxnaxpatome Tpybbl PB 8 x 1 ynoxxeHb! B Bblpe3aHHble Nadbl B r’MNCOKAPTOHHOM NaHenn ToNWMHON 12,5 MM, CBepXyY Ha

KOTOPYIO HakleeHa cneuypnanbHasa bymara. [Jns 6e30nacHOCTM MOHTaXKa Ha IMLEBOW CTOPOHE NaHeNN n30bpakeHo, rae
nponoxeHa Tpyba.

[nuHa koHTypa: 28 M (1,25 m?)

MakcurmanbHasa 6esonacHas Temnepatypa: 45 °C: 45 °C, MakcumansHoe pabovee fasnenuve: 4 6ap, 3am.: *10 paamep

625 x 1000 mm, *20 pasmep 625 x 2000 mm, *30 padmep 1250 x 1000 mm, *40 pasmep 1250 x 2000 mMm /
FV MpuxnmHaa nnaHka PENTA AA960112125

Lna yckopeHust pa3BoaKm NOTONIOYHOMO OXNaXKAEHNS OT TPyObl 16X2 MM. [naHka COCTOUT U3 HECKOIbKMX OTCOeANHSIIO-
LLIMXCS YacTen C BO3MOXHOCTBIO COeAMHEHNS 63 OrpaHNYeHNs OJIMHbI.

HomuHaneHas gnvHa: 1 M, no 20 cm
LLlar: 50 Mm
Lna pnametpa Tpy6: @14 - @18 Mm

FV KLIMA 20 CUCTEMbI MOBEPXHOCTHOIO OXJIAXKAEHUSA



FV MpwXxnmHasa nnaHka AA960112127

MpoyHas NAacTukoBas NPYXKMMHAas NaaHKa C HU3KOM BbICOTOM NPOMUs, NoaxoasLLas, NPexae BCero, A1s CUCTEM MoTo-

JIOYHOrO NV HACTEHHOTO OTOMIEHMS UK oxnaxkaeHns. ObecneunTt naeanbHyto yknaaky Tpyosl PB 8x1 1 PE-RT 8x1.
HomuHanbHasa gnvHa: 0,8 m

LWar: 25 mm

[Ons anameTpa Tpyo: D8 MM

FV Oep>xxaTtene gyrv onsa npyKUMHYIO NAaHKy AA960112128
Lns Kpennervs ayr oxnaxxgatoLmx 1 OTONUTENbHBIX PEMMCTPOB C MOMOLLLIO NiaHkn R 25
[ns opnameTtpa Tpyo: @8 MM

FV T-nepexopgHas 6bicTpocbemHas mydota 16-8-8-16 mm AA960134110
Vicnonbayetcs ans 6eicTporo BctaBHoro coeamnHeHms Tpyo FV COOLING PE-RT 16 x 2 n FV COOLING PB 8 x 1.
YNNOTHUTENBHbIE MY Tl MOCTaBNAAOTCA BMECTE C (DUTUHIAMU.

Pro primér trubek: @16-8-8-16 Mm.

FV T-nepexogHas 6bicTpocbemHas mydota 916-8-8 mm AA960134120
Vicnonbayetcs ans 6eicTporo BctaBHoro coeamnHeHns Tpyo FV COOLING PE-RT 16 x 2 n FV COOLING PB 8 x 1.
YRAOTHUTENBHbIE My Tl NOCTaBNASOTCH BMECTE C (DUTUHIAMU.

Lns onametpa Tpyo: D16-8-8 mm.

FV T-nepexogHas 6bicTpocbemMHas mycota J16-8-16 mm AA960134130
Vcnonbayetcs ans 6eicTporo BctaBHoro coeanHeHns Tpyo FV COOLING PE-RT 16 x 2 n FV COOLING PB 8 x 1.
YNNOTHUTENBbHbIE My ThbI MOCTaBAAOTCH BMECTE C (DPUTUHIaMU.

Pro prlmér trubek: @16-8-16 Mm.

FV MNMpsamas 6bicTpocbemHan mychta 98-8 mm AA960134210
Vcnonbayetcs ans 6eicTporo BctaBHoro coeanHeHns tpyo FV COOLING PE-RT 8 x 1.

Vyztuzna pouzdra jsou soucasti baleni tvarovek.

LOnsa puameTtpa Tpyo: @8-8 MM,

FV MNMpsamas 6bicTpocbemHasn mychta G16-16 mm AA960134220
VicnonbdyeTtca ans 6bicTporo BctaBHoro coemHeHns Tpyd FV COOLING PB 16 x 2.

YNNOTHUTENbHbIE My(TbI NOCTABASIOTCH BMECTE C (DUTUHraMM.

[Ons anametpa Tpy6: G16-16 MMm.

FV KoneHo - 6bicTpoctbemHas mydta @8-8 mm AA960134310
Vicnonb3yeTtca ans 6bicTporo BctaBHoro coeguHeHns Tpyd FV COOLING PB 16 x 2.

YNNoTHUTENBHbBIE MY(DTbI NOCTABNSIOTCA BMECTE C (PUTUHIaMU.

[Ons anameTpa Tpyo: 98 MM

FV KoneHo - 6bicTpocbeMHas mydota @16-16 mm AA960134320
Vicnonbayetcs ansa 6uicTporo BctasHoro coeanHerna Tpyd FV COOLING PE-RT 16 x 2.

YNNoTHUTENbHbIE My(DTbI MOCTABASOTCH BMECTE C (PUTUHIaMU.

[Ons gnametpa Tpy6: G16-16 MMm.

~
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FV lMepexop, AA960134510

Cny>xnt gna noacoeamHeHns Tpybbl K HapyXHOM pe3bbe. AA960134511
YNNOTHUTENbHBbIE My(DThl MOCTABAKOTCA BMECTE C (DUTUHIAMU..
AA960134510 FV nepexop @16 - 1/2” AA960134512

AA960134511 FV nepexop 98 - 1/4”
AA960134512 FV nepexop, @8 - 1/2”

FV 3arnywka @8 a @16 mm AA960134610 a AA960134620

Bal'ﬂyLLlKa MCNONb3YyeTCd ONd 3aKPbITUA BCTaBHbIX (bI/ITI/IHI'OB.

FV YnnotHuTenbHaa mydpta 8x1 mm AA960134710

Cﬂy)KI/IT 04 ynnoTHeHnd Tp\/6b\ B (DI/ITI/IHI'G ANa HaOeXXHOCT CoegnHEeHA. Kak npaswn10, MOCTaB/IAETCA B KOMIMJIEKTE C
CbI/ITI/IHI'aMVI, OONONHNTENTbHO 3aKa3blBaeTCH B Ka4eCTBe OCHACTKM K pacnpenenntensam FV PUSH, a Takxxe B kayecTse
3an4yacTu.

FV YnnotHuTenbHaa mydpta 16x2 mm AA960134720

CRy>XnT ANs yIOTHEeHWs TPpyBbl B UTUHIE 415 HAAEXKHOCTW coeMHeHns. Kak npasusio, MOCTaB/SeTCA B KOMMIEKTE C
UTMHraMK, JONOHUTENIbHO 3aKasblBaeTCs B Ka4eCTBe OCHACTKM K pacnpeaenmtensm FV PUSH, a Takxe B kayecTBe
3an4acTu..

MnacTukoBbIA cermeHTUpoBaHHbIN KonnekTop FV Push 16 AA960116XXX*

[11acTVKOBbI CErMEHTUMPOBAHHbIV KOJIIEKTOP OCHALLEH Ha 0BpaTHOWN BETKE BU3YyasibHbIMI PErYIMPYEMbIMIN PacXodoMe-
pamu ¢ ananasoHoM 2-8 n/MuH. (nnmn 0,6-2,4 nnn 1-4 1/MrH.), a Ha NoJAtoLLIEN BETKE - TEPMOCTATUHECKNMUN BEHTUASMUN
WV KnanaHamm ¢ py4YHoin perynmnpokoin. Oba koprnyca KoanekTopa oCHaLLeHbl HamyCKHbIMI 1 BbINYCKHbIMW KanaHamu,
BO3/1YyXOBbIMYCKHbIM K/1anaHOM 1 CUCTEMOW 3axBaTa OKCUAa »enesa.

B cocTas komnnekTa BXOOgMT HeO6XO,ELl/IMOe 4Yncno ﬂep)KaTeﬂel;\.

[MoncoenuHeHne konnekTopa: 6/4“ Hapy>kHas pe3bba, MNprucoeguHeHne KOHTYPOB: AN TPYObl 16X2 MM C YNIOTHUTENBHOM
MyTON

Poznamka: XXX v kédu se méni podle zvoleného rozsahu a po¢tu okruhd.

MnacTukoBbIN cermeHTMpOoBaHHbIN KonnekTop FV Push 8 AA960116YYY*

[1NacTVKOBbI CErMEeHTUPOBaHHbIN KOIIEKTOP OCHaLLEeH Ha 06paTHON BETKE BM3yasibHbIMU PEryMpyeMbIMU PacXOfoMe-
pamn ¢ granadoHom 0,6-2,4 N/MUH, a Ha NOAALLEN BETKE - TEPMOCTATUHECKMMI BEHTUNSMI U KNanaHammn C PyYHOM
perynuposkori. Oba kopryca KoIeKTopa OCHaLLEHbI HAaNYyCKHbIMU U BbIMYCKHBIMU KJlarnaHamu, BO34yXOBbIMYCKHbIM
KJ1lanaHoM 1 CUCTEMOM 3axBaTa OKCKAa XKefesa.

B cocTaB KoMmniekTa BXOAMT HEOBXOAMMOE YMCO AepKaTenei.

[NopcoeanHeHne konnekTopa: 6/4 Hapy»xHas pesbba, NprcoeanHeEHNe KOHTYPOB: 415 TRYObl 8X1 MM C yNIOTHUTENBHOWN
MyTON

YYY v kédu se méni podle zvoleného rozsahu a po&tu okruhd.

FV wapoBow BeHTUNb 01151 NN1aCTUKOBbIX KossekTopos 17-6/4”  AA960117110
J1aTyHHbIN LWAPOBOWN BEHTUIIb, 415 KONEKTOPOB FV C NepeKknaHom rankom 1 ynioTHEHNEM.

CTtpovTensHas aoanHa: 46 Mm.

[MpncoeanHeHne: BHYTPeHH:AS pesbba 1%, nepekmnaHas raka 6/4“

FV npocTpaHCTBEHHbIV TEPMOCTaAT oxXJla)KaeHue/oTornsieHme AA960139315

MpocTpaHCTBEHHbIV TepMOCTaT AJ19 PEryMpoBaHis CUCTEM OTOMIEHUS 1 OXNIaXXAEHVS B CUCTEME 13 ABYX 1 HETbIpEX
Tpy6. M03BOASET HANPAMYIO MOAKIOUNTL [0 5 AATUNKOB TOYKM POCHI.

CurHanmaaums paboymx COCTOSHUIA: UBETHAs KOHTPOIbHAs namna
[nanagoH perynuposaHus: 5-30° C

MuTanue: 24VAC, 1p40, noTpebnsgemas MOLWHOCTb 35MA

Bbixog oxnaxkaeHns : Tpnak 24B/1A - makc. 5 TepMonprBofoB ,
Bbixog otonnenus : Tpnak 24B/1A - makc. 5 TepMonpreoaoB ey

Pasmepsbl (MM): 80x80x31, LBeT: 6enbli

FV KLIMA 22 CUCTEMbI MOBEPXHOCTHOIO OXJIAXKAEHUSA



FV npeob6pasoBaTesib TOYKN POCHI AA960139510

Cry>XnT B Ka4eCTBE KOHBEPTOPA 3HAYEHUIN TOUYKI POCHI 1 TEPMOPET YIS 30aHVs NP UCNIONb30BaHNM NOBEPXHOCTHBIX
cucTem oxnaxkaeHns. OnpeaensaeT COCTOsSHME AaTYNKOB TOUKM POCHI, & B Cly4ae p1Ucka 06pasoBaHus KoHaeHcara nepe-
KJHoYaeT BbIXOOHOV GecnoTeHumabHbli KOHTaKT. [103BoNSeT NapanienbHo NOAKAYATE A0 5 AaTUMKOB TOUKM POCHI.

Pabouee HanpskeHne: 24VAC, IP20, noTpebneHne Toka 40MA.
BecnoTeHumanbHbI nepekoyatoLLmin KoHTakT: 6 (2) A/230VAC

FV paTyuk TOYKM pochbl AA960139410

PervctpupyeT Temnepatypy oxnaxxgaroLer Boap! 1 BAaXKHOCTL B NoMelLleHnn. B codetaHnn ¢ tepmoctatom FV KLIMA
nnn npeobpasosatenem FV KLIMA npensatcTByeT 06pas3oBaHmMio KOHAeHcaTa Ha MOBEPXHOCTI OX1aX AaeMbIX 30H.

OnuHa kabensa: 10 m
MecToHaxoxaeHne: Ha nofdatoLen Tpybe, nayLlen OT KOSIIEKTOPa, B KOHTaKTe C BHYTPEHHE Cpeoi B MOMeLLEHN

FV paTtumk TOYKM pOChbl OJ151 TMNCOKaPTOHHOrO NOTONKa AA960139420

PervcTpupyeT Temnepartypy oxnaxaatoLLern BoAbl 1 BNaXKHOCTb B NOMeLLeHun. B codeTanum ¢ Tepmoctatom FV KLIMA
nnm npeobpaszosatenem FV KLIMA npenaTcTByeT 06pasoBaHunio KOHAeHcaTa Ha MOBEPXHOCTW OXJ1aXkAaeMblixX 30H. [onon-
HEHO KOMMEHCUPYIOLLIE TPYOOW A1 YCTAHOBKM Ha JIErKNE HAaTSXKHbIE KOHCTPYKLMN.

OnuHa kabens: 10 m nvHa Tpy6obl: 400 mm
MecToHaxoxaeHne: Ha nofdatoLen Tpybe, nayLlen OT KOSIIEKTOPa, B KOHTaKTe C BHYTPEHHEe Cpeo B MOMeLLEHN

FV TepmonpuBopg pns pacnpenenutens FV NC-24V AA960139120
OcyLLecTBNSET ynpaBfeHre KnanaHammn Ha BeTkax pacnpegenntens FV PUSH. BapuanT: NC (6e3 Toka, 3aKpbITbIl)
CTeneHb 3awnTbl: IP65

Pasmepsbl: BeicoTa 70 MM, AvameTp npubans. 45 MM, AnnHa kabens 1 m.

MoTpebnsiemas MowHoCTb: 2 BT / 24 Bonst AC

MopokntoyeHve: nepexknaHas raka M30x1,5

FV TepmonpuBopg, pons pacnpenenutenis FV NO-24V AA960139130
OcylLecTBNSET ynpaBneHne knanaHamu Ha BeTkax pacnpenenutens FV PUSH. BapuaHT: NO (6e3 Toka, OTKPbITbI)
CteneHb 3anTbl: P40

Pasmepel: BbicoTa 70 MM, gvameTp npubnna. 45 MM, ovHa kabens 1 m.

MoTpebnsemas mowHocTe: 3 BT/ 24 B AC

Mookntoyerve: nepeknaHas raika M30x1,5

3awmTHbIN TpaHcdopmaTop 230/24 V AA960139210

3allnTHbIN TpaHchopmMaTop A8 CUCTEM perynmpoBaHus npeobpasyeT HanpsbkeHne 13 230 B B 24 B.
Harpyska: 60 BT

FV UZR 24-4 c60opHasi LUMHA MyJIETU3OHHOIO perynupoBaHusa 24V AA960276441

4-KaHabHbI MOAYI b MYJIETU3OHHOTO PEryIMPOBaHs. ABASIETCA OCHOBHbBIM 3/IEMEHTOM KOHCTPYKLMM MY/IETUBOHHOTO
perynvpoBaHus. ObpabaTbiBaeT CUrHasibl OT MPOCTPAHCTBEHHbIX TEPMOCTATOB U YNPaBASET KOHTYpaMu OTOMIEHUS C
MOMOLLIO TEPMOMNPUBOAOB.

BkntovaeT B cebs nuTaHne, coefHeHe NPUBOLOB 1 TEPMOCTATOB, CUrHaSbl O COCTOSHUSIX U MOAY b Hacoca.
Pabouee HanpsikeHne 24 VAC, LUBeT cepbii

FV URM 24-2 paclumpuTtenbHbii Mogysib lWnHbI UZR 24-4 AA960276443
2-KaHa N bHbIN PacLUMPUTENbHbBIM MOAYb MYBTU30HHOMO perynnposanva UZR 24-4 ons npyveogos 24B.
Pabouee HanpsikeHue 24 VAC, LBET cepbii

FV cunukoHoBas nacta gnis ynjaoTHUTESbHbIX KoseL, AA960991120

I/Icnonbsye‘rcg ANna cMa3blBaHUA pr6 N YNAOTHUTESIbHbIX 3/1EMEHTOB BCTaBHbIX CbI/ITI/IHI'OB, COEAVHUTENBHOM p63b6bl nmnn
TaMm, rge UCrnosib3yrTCs YNNOTHUTESIbHbIe KOJbLa.
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Mo Bonpocam npopax 1 noaaepxk1 odpallanTecs:

Anmartbl (7273)495-231 KanunuHrpan (4012)72-03-81 Owmck (3812)21-46-40 CoikTbiBKap (8212)25-95-17
Anrapck (3955)60-70-56 Kanyra (4842)92-23-67 Open (4862)44-53-42 TamboB (4752)50-40-97
ApxaHrenbck (8182)63-90-72  Kemeposo (3842)65-04-62 OpeHbypr (3532)37-68-04 Teepb (4822)63-31-35
AcTpaxaHb (8512)99-46-04 Knpos (8332)68-02-04 MMeH3a (8412)22-31-16 TonbsaTTn (8482)63-91-07
bapHayn (3852)73-04-60 KonomHa (4966)23-41-49 lMeTposaBopck (8142)55-98-37 Tomck (3822)98-41-53
Benropop (4722)40-23-64 KocTtpoma (4942)77-07-48 IckoB (8112)59-10-37 Tyna (4872)33-79-87
BbnaroeewieHck (4162)22-76-07  KpacHogap (861)203-40-90 Mepmb (342)205-81-47 TiomeHb (3452)66-21-18
BpsHck (4832)59-03-52 KpacHosipck (391)204-63-61 PoctoB-Ha-loHy (863)308-18-15  YnbsiHoBCK (8422)24-23-59
BnagmBocTok (423)249-28-31  Kypck (4712)77-13-04 Ps3aHb (4912)46-61-64 YnaH-Ypga (3012)59-97-51
Bnapgukaskas (8672)28-90-48  KypraH (3522)50-90-47 Camapa (846)206-03-16 Ydpa (347)229-48-12
Bnagumup (4922)49-43-18 Nunevk (4742)52-20-81 CapaHck (8342)22-96-24 Xabaposck (4212)92-98-04
Bonrorpap (844)278-03-48 MarHuToropck (3519)55-03-13 CankT-leTepbypr (812)309-46-40  Yebokcapbi (8352)28-53-07
Bonorga (8172)26-41-59 Mocksa (495)268-04-70 CapartoB (845)249-38-78 YensbuHck (351)202-03-61
Boponex (473)204-51-73 MypmaHck (8152)59-64-93 Cesactononb (8692)22-31-93 Yepenogey (8202)49-02-64
EkatepuHbypr (343)384-55-89  HabepexHble YenHbl (8552)20-53-41  Cumdbeponons (3652)67-13-56 Ywura (3022)38-34-83
VBaHOBO (4932)77-34-06 HwkHuin Hosropog (831)429-08-12 CmoneHck (4812)29-41-54 AkyTck (4112)23-90-97
VxeBck (3412)26-03-58 HoBoky3HeLk (3843)20-46-81 Coun (862)225-72-31 fpocnaene (4852)69-52-93
WpkyTck (395)279-98-46 Hosibpbek (3496)41-32-12 Craspononb (8652)20-65-13

KasaHb (843)206-01-48 Hosocubupck (383)227-86-73 CypryT (3462)77-98-35

Poccus +7(495)268-04-70 Kupruans +996(312)-96-26-47 KasaxctaH +7(7172)727-132

fpc@nt-rt.ru || https://fvplast.nt-rt.ru/
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