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OBOIPEB BOOOOTBOAA NNOCKUX KPOBEJIb
B 3UMHUW NEPUON

BBEIEHUE

B 3uMHui mepuon BpeMeH: NOCTaTOYHO PAacIPOCTPaHeHHOMH MPo6IeMoi IBIsIeTcs obIeqeHe e
BOIOOTBOMSIINX BOPOHOK U TUBHEBHIX TPYD, a TakxkKe xKemo60oB BOIOOTBOA.

CkormneHne Haleau B 30HE BOJOOTBOA He ITO3BOJISAET S(I)Q)GKTI/IBHO YOaldaTh Bllary C IOBEPXHOCTHU
KPOBJIX ¥ IIPUBOOUT K 06pa30BaHI/IIO 3aCTOMHEIX 30H. Te B CBOIO odepennb mpu 00JIBIIIOM KOJTUYECTBE LIUKIIOB
3aMepP3aHud U OTTauBaHUA IIPHUBOOAT K CHU2KEHHUIO CPOKa Cﬂy}K6bI KpOBeHBHOfI CHUCTEMEI.

Ha manHEBI MOMEHT OCHOBHBEIM CII0COO0M MCKITIOUEHHS Heﬂ006pa3OBaHI/IH Ha IIJIOCKHX KPOBIIAX

SIBJISIETCS YCTPOUCTBO 3(h(HEeKTHUBHOM ¥ KAUYeCTBEHHOU TEIJION30/IAINHN, a TaK¥XKe JeTallbHasd U BOyMYHuBas
mpopaboTKa BCeX Y3/I0B ¥ IIPUMBIKaHUH IIPY TPOEKTUPOBAHUY ¥ MOHTAXKe KPOBEJIBHON CUCTEMEL.

[TogoOpaThk KPOBENBHYI0 CHCTEMY [JIs Balero mpoekTa BCerma MOKHO

Ha caiite https://nav.tn.ru/:

- HOHOﬁpaTb KPOBEJIbHYIO0 CUCTeMYy A1 Balero mpoekra BCerjga MOXKHO B pa3fesie CUCTEMBL.

https://mav.tn.ru/systems/ploskaya-krysha/pgs/

- PaccuurtaTh HeoOxoouMOe KOJIMYECTBO MaTEPUAJIOB MOXKHO B pasfesie KaabKyIsaTOPhl UTN
00PaTUBIIKCH B MPOEKTHO-PACYETHEIN IIEHTP.

https://mav.tn.ru/calculators/

https://nav.tn.ru/services/design/
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- INomo6paTh BEICOKOKBATH(PHUITHIPOBAHHOTO IOOPSIMUMKa MOXKHO Ha caiite ROOF.RU

https://roof.ru/

- KauecTBeHHO CMOHTHPOBATb CUCTEMY IIOMOTYT HHXKeHepH Cnyxk0bl KauecTBa. OGOPMUTE 3aBKY UITH
TIOJIYYUTh UCUEPIIBIBAIOIIYIO KOHCYIbTAIINI0 MOKHO oopMmuB 3asBKy Ha SHOP.TN.RU B pa3gesne Hamm
CEPBUCHL.

https://shop.tn.ru/uslugi

Ecnu Ha maHHBIA MOMEHT KPOBEJTBHAS CUCTEMA YK€ CMOHTHUPOBAaHA, M B CTONKHYIHCH C TPO6IeMOi
o0Mep3aHus BOIOCTOKOB, IyMaeTe KaKyl CHCTeMY JOMONHUTEIBHOTO 060TpeBa BHOPATh U KaK CMOHTHPOBATE,
TO DaHHas CTaThsd IOMOXKeT BaM pa3o0paTh C JaHHKIM BOIIPOCOM U cHejiaTh 60iee 0CO3HAHHBINA BHIOOD.

1. BHemHu#® BOOOOTBO.

JaHHBIN BUI OPraHW30BAaHHOTO BOIOOTBO/A SIBIITETCS Hanboee MOgBEPKEHHEIM 3G GeKTy 00/1eIeHeHus
B CJIEICTBUH TOT'0, YTO TPYOR MOHTHPYIOTCS OTKPHITHIM CIIOCOOOM IT0 BHEIHEH TOBEPXHOCTH (acafa.

Ecnu TPYGBI He IIPpOoX0oJAT 4epe3 TEeILIbIi KOHTYD 30aHUA U KOJIMYECTBO TEIIJIOUIOJIALIUN B CUCTEME
OOCTATOYHO OIS UCKIIOYEHHS IIOOTalBaHUS CHEKHBIX MaCC B 3UMHUU Iiepuon BpeMeHH, TO BHEIIHUU BOOOCTOK

OymeT paboTaTh HOPMAJIbHO U He MOTPedyeT y cebe BHUMAHUS U OOMOTHUTEIBHOI0 000PYOOBaHHUS.

B cny4ae ecnu, KOJTMYECTBO TEIIOU30JISAIMY Ha KPOBJIE HEIOCTATOYHO UJTH TPYOH BOMOCTOKA IPOXOMST
Yyepes TeIlIbl KOHTYD 34aHusg BO3MOXKHO NosiBeHue 3ddekTa o6OMep3aHusl 371eMEeHTOB BOJOOTBOTA.

[Tpumep Mpoxoda CUCTEMHI BOIOCTOKA YEPE3 TEINbIA KOHTYD 3HaHUs:
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https://shop.tn.ru/

Ilns MOoHTaXKa BHEITHETO BOMOCTOKA IIPUMEHAIOTCSA 3JIEMEHTEI - BODOHKH ITapalleTHEIe TexHOHUKOITb
1.

https://mav.tn.ru/search/?scope=catalog&q=%D0%BF%D0%B0%D1%80%D0%B0%D0%BF%D0
%B5%D1%82%D0%BD%D1%8B

IaHHEIN BUI BOMOOTBOMA He 06J1agaeT BCTPOEHHEIM 000TPEBOM U B HEKOTOPHIX CIIy4asx TpebyeT
OOIOJIHUTENIbHAIX 3JIEMEHTOB, TAKUX KaK POl Kabeb.

['perorrie Kabesnst HeATCS Ha 2 OCHOBHHIX THUTIA:

1.1 Tpetouruit Kabeslb PE3UCTUBHEIN.

HpOBOJIHI/IKI/I OBIBAIOT OBYX THUIIOB - ODHO2KHUJIbHBIE U OBYX2KUJIbHEIE. B 3aBuCcHUMOCTH OT THIIa Kabems
OTJIMYal0TCA XU CXEeMEI UX IIOJKIIYEeHU .

Ha3naveHnue maHHOTO Kabelns JOCTATOYHO OGIIMPHO ¥ MOXKET 3aKPHIBATh TOTPEOHOCTH B 060TPEBE HE TOIBKO
BOJIOOTBOfIa Ha KPOBJIE, HO ¥ B 3aBUCUMOCTH OT ITOCTABJIEHHBIX 3a7a4 TaK e JOPOXKEK, VIMYHBIX CTYIEHEH,
TIapKOBOK, a TaKXKe YaCTO MPUMEHSIeTCS B KOHCTPYKIIMSX TEIINTBIX ITOJIOB BHYTPH 3TaHMUS.
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OCHOBHBEIM IPUHIUIIOM PabOTH PE3UCTUBHOTO I'Pelollero Kabess sSBaseTcs 3aKoH [xoynsa-JleHa. Yem Oombiie
TOK, IIPOTEKAIOUINH 10 YIaCTKY 31€KTPUYECKOH IeNH, U 00JIBIlIe eT0 COMPOTUBIIEHKE, TeM OOIIBIIE BHIIENSIETCS
TellJIa Ha JaHHOM y4acTKe. CONPOTHBIIEHNE B TAKOTO TUIA 3JIeMeHTaX HeM3MEHHO 1 IOCTOSTHHO. Kabens
TAKOT0 THUIA Ha3HBAIOT KabemeM IOCTOSTHHOM MOIHOCTH.

PesucTtuBHbIE rpetorye Kaben peKOMEHIYeTCsS IPUMEHSTh B COUETAHUY C PETYIIUPYIOIEl ero paboTy
aBTOMATHKOH, TaK KaK B IIPOTUBHOM CjIydae ero pabora GymeT Bcerga Ha CaMo¥ BHICOKOM MOLTHOCTH ¥ OyaeT
TIPUBOMUTE K TOBHIIIIEHHHIM TPATaM Ha 9JTEKTPOIHEPTHUIO U CPOK CITyKObI JaHHOT0 000TPEBAIOIIETO 3JIEMEHTA
OymeT 3HAUUTEIHHO HUXKE.

B KauecTBe aBTOMaTHKM Ha PHIHKE MPEIaraeTcs 60JIbII0oe KOTHUYECTBO KAK CAMOCTOSITENBHEIX PETYIHUPYIOUIINX
YCTPOMCTB, MOHTUPYEMHIX B YCTaHOBOUHBIE KOPOOKH, TakK ¥ yCTaHaBNMBaeMEX Ha DIN pedKy B 97TeKTPUYECKOM

IMUTKE.

HeoTnemnemo# 4aCcThI0 TAKOTO THIIA CUCTEMEI OJIKEH OBITh ¥ JaTYNK TEMIEPATYPH HapyKHOTO BO3MyXa,
BHIBOASIIIIUICST OT KOHTPOJILHOM MMaHEe N Ha YIIUIY U PETryINPYIOUTUH IporpaMmy cpabaThBaHUS
(BKITIOUEHHMST/BHIKITIOUEHHUST) 000TPeBa.

TemnepaTypHbI# Uana30H BKIIOYEHYS/BEIK/IIOUEeHNS 000TpeBa PeKOMEHAYETCS BEICTABIIATH B IEPUOL

HaubOIbIIeH BePOSTHOCTH BRITafeHus ocamkoB (0T +5 1o - 10°C). Ilpu TemmepaType Beiie +5°C HET YCITOBHH
s nemooOpa3oBaHus, pu TeMiepatype -10°C u HuXKe oUyeHb HU3Kasi BEPOSTHOCTH BHITaIeHUs 0CAIKOB.

+ IImrocaMu JaHHOTO THIIA 060rpeBa SBIISIOTCS:
He BrICOKas 11eHa Kabes
[IpocToTa MOHTaXa

HOHFI/Iﬂ CPOK CHy}KﬁH IIPpY IPAaBUJIBHOM 1'101160pe KabeJst ¥ aBTOMATHKH OJisd eTro YIIPDaBJIEHUA.

- MuHyCcaMu JaHHOTO THIIa 000TPEBa SBISIOTC:
Bornee crnoxHasi cucTeMa aBTOMaTHKH.
He BBICOKHI CPOK CIy2KOBI IIpu COOSIX B aBTOMATHUKE.

[Tpu moBpekOeHUH TAaKoro Kabessa moTpebyeTcs 3aMeHa BCell CEKIIUHU.

1.2 T'petouruit Kabemb CaMOpPeTyIUPYIOMIUICS.

CaMoperynupymoIuics rperoiui Kabemb Co CBOUM IOSIBJIEHHEM 3HQUUTEIbHO YIIPOCTHIT BO3MOXKHOCTD
MOHTaXKa cucTeM 000TrpeBa IJIOCKUX KpoBesb. Pabora ¢ TakuM KabeeM cTajia MakKCUMaIbHO IPOCTOU U
yImoOHOM.

OCHOBHOY TPUHITUI PabOTH CaMOPETYIHUPYIOIIerocs Kabess He OTIHYaeTCs PE3UCTUBHOTO U TOCTPOEH Ha
TIPUHITUIIE COMPOTUBIIEHUS U MOCIIeTYIOIero HarpeBa, HO B OT/IMYKe OT PE3UCTUBHOTO yV JAHHOTO THIa Kabers
COTIPOTHBIIEHHNE MOXKET MEHSThCS 10 BCeH [ITHHE WU Ha OTHeIbHEIX er0 yU4acTKax.
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B KOHCTPYKIIUU Kabens IIPUMEHSAETCA XKeCTKas IIOJIYIIPDOBOOHUKOBAA MATpPHUIld, KOTOPasi B CBOIO O4Yepenb B
3dBUCUMOCTH OT TEMIIEPATYPEI BOKPYT MEHAET PACCTOAHNE MEXKIOY TOKOIIPOBOOAIIUMU XKHUJIaMU U TEM CaMBIM
MeHAd COIIPOTUBJIEHUE U KaK CJIIEJCTBUE TEMIIEPaTypy Ha COBeH IIOBEPXHOCTH.

IaHHBEIN THI Kabelis BO3MOXKHO MOHTHPOBAThL 6€3 MOMOHUTENILHOM aBTOMATHKHY, TAK KaK ero MOIIHOCTh
porpeBa u moTpebisieMasi 3JIeKTPOSHEPTUS HAMPSIMYIO 3aBUCST OT TEMIIEPATYPH OKPYKAOMIET0 BO3AyXa.

HapgeXHOCTh JaHHOTO 3j71eMeHTa 060TpeBa 3HAUUTEILHO HafleXKHee B CPAaBHEHWM C PE3UCTUBHLHIMM KaOeIsIMH,
TaK KakK Jazke CKPyYeHHEIN B OYXTy OH MOXKeT paboTaTh He IeperpeBasich.

[ToTpebneHue 3MEKTPOSHEPTUY B ITUKE IIPU HU3KUX TeMIepaTypax 6ymeT MakCHMaIbHEIM, IPY HACTYIIEHUU
TIOJIOKHUTENTBHEIX TEMIIEPATYP MOTpedsieMasi MOIIHOCTh Ka0essl aBTOMaTUYeCKH MafaeT [0 2-5 BT/M B

3aBUCHMOCTH OT HOMHHAJIBHON MCXOMHOM MOIIHOCTH Kabesist. TakuM 06pa30oM [OIONHUTE IbHEIE pejie TaHHOMY
THUIy 060rpeBa He TPEOYIOTCS.

+ TImrocamMu JaHHOTO THIIA 060TPEBA SBISTIOTCS:

BhiCOKast HAIeKHOCTh KOHCTPYKLIUH

CrabunbHOCTH paboTHI, Jaxke eciu Kabesb IepeKpydeH.

Ympomenue cucteMsl 000rpeBa (aBTOMaTHKa YCTaHABIUBAETCS 110 XKeJlaHuUIo)

PeMOHTOIPUTOTHOCTD.

- MI/IHycaMI/I OJAaHHOT'O THUIIa 06orpeBa ABIIAIOTCA:

CaMbiii TTIaBHBIN MUHYC - 3TO Ha4aJIbHad II€Ha KaGGJIH, HO 3a CHYET 3KOHOMHKH Ha aBTOMaTHUKE B I1€JIOM CHCTEMEI
6YJIYT COIIOCTABHMEI C PE3UCTHUBHEIMU DEIIECHUSIMUA.

Menee rubkuii, coxHee padoTaTs.
1.3 ITombop rpetoirnero kabens
It cTaHmAPTHREIX BOOOCTOYHEIX cUCcTeM muameTpoM 100 mMm:

Camoperynupyomuecs 16 BT/M - yKIagbBaoTCA B OBe HUTKY; 30 BT/M YKIaObIBAIOTCI B OOHY HUTKY

Pe3ucTtuHHM Kabenb HeobxomuM 001meit MomHOCTs 30-50 BT/M ¥ YKIagKa BBEIOTHSIETCS B 2 HUTKH.

2. BHyTpeHHUU BOJOOTBO[

[TpoGmeMa o6Mep3aHus IPAKTHYECKK HE KacaeTCsl BHYTPEHHET0 BOJOCTOKA.




HWcKIroYyeHneM SIBJISIETCSI CUTYAlUs, KOra Tpy6a TMBHEBON KaHAIHU3aIMK, IPOXOOAINas Yepes TeIIbd KOHTYD
IoMa BOBIOMTCS Ha YJIMIY Yepe3 CTeHY ¢acafia B OTKPHITHIN THBHEIIPHEMHBIN JIOTOK WITH OTBOJUTCS B
mocienyioieM Ha punbed. [Ipu mpoxose yepes TEIUYI0 CTeHy Tpy0Oa HaunHAeT 06Mep3aTh U MOSBIISETCS
nmensHas mpobka.

Ecnu TpyO®! MMBHEBOW KaHAMUIUY UAYT Yepe3 TEIUIRH KOHTYP 3[aHusl, TO CTEIKOBAThCS C JTUBHEITPHUEMHOM
KaHaNlu3anyuel OHYU MOJXKHEI IO 3eMIIeH 71 UCKIIOUeHHUs WX IPOMeP3aHusl.

[Tpumep BEIXoma TPyOH U3 (hacama 3maHUS IPU YCTPOHUCTBE BHYTPEHHETO BOIOCTOKA:

[Tpu yCcTpOKNCTBE BHYTPEHHETO BOJOCTOKA PEKOMEHYETCS IIPUMEHSATh TOTOBBIE 3JIEMEHTH BOILOOTBOA

BOPOHKHU ITpor3BoacTBa KoMnauuu TexuoHUKOJIb

https://mav.tn.ru/search/?q=%D0%B2%D0%BE%D1%80%D0%BE%D0%BD%D0%BA%D0%B0+%D1%81+%
D0%BE%D0%B1%D0%B6%D0%B8%D0%BC%D0%BD%D1%8B%D0%BC&scope=catalog

Oco06eHHOCTh OJAHHOTI'O THUIIa 3JIEMEHTOB ABJIAETCA HaJlndle BCTPOEHHOI'0 o6orpeBa Ha OCHOBE
camoperynupyolerocs kabenst MmomuocTsio 30 BT/M. [JaHHEN Kabeas BCTPOEH B 30HE PACIINPEHUS BOPOHKU U
o0ecrie4nBaeT IPOTPEB BEIXOAAIIET0 BO3AYXa, KOTOPHIY B CBOIO 04epeNb He I03B0JsIeT 00pa30BEBATLCS Halenu
B 30HE€ BOOOOTBOOA KPOBIIH.

Boponka ¢ 060rpeBOM yCTaHABIMBAETCS B KAUECTBE IEPBOT0 3JIeMEHTa B JBYXyPOBHEBOU CUCTEME U
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MOHTHPYETCS Ha MEPEKPHITAN B CJIOW MAPOU30JIAUU. MOHTaX B JaHHOM YPOBHE 00eCTieurBaeT CO3aTh
TEePMETHYHHIH Y3€/ ¥ UCKITIOYUTh TapOHAKOIIIeHN, a TakKXKe 06eCIIeYnuTh IPOCTOe TMONKIoYeHne 000TpeBa B
00ILIyIO CHCTEMY 37IEKTPOIUTAHUS.

[MomknoYeHue BOPOHOK MOXKHO OCYIIECTBUTH KaK OOIIYIO IIeTb 371eKTPOCHAOKEHMS Ha TIOCTOSTHHOM
OCHOBe, TaK ¥ 4epe3 CIelia/lbHEIe PETYIUPYIOIINe Pejie aBTOMATUKY (HallpuMeDp, pesie TeMIePaTyph
HAPYKHOTO BO3AyXa C JAaTYUKOM, BHIBEIEHHEIM Ha YIIULY WIA PYOUTBHUK C PYYHBIM YIIPABIIEHUEM).

Ecnu Kakue-TO BOIIPOCH OCTANIMCh IIOCTIe TPOYTEHNS NaHHOU CTaThy, TO IIPOIIY HalucaTh Barn
KOMMEHTapuii!

f 00s13aTENbHO HA HETro 0TBEYY!

ABTOp CcTaTbMm:
AnekcaHgp CapacaHos

NHxxeHep Cnyx6bl KayecTBa No NA0OCKUM KPOBASAM U (hyHOAAMEHTaM 13
BUTYMHBIX PYJIOHHBIX MaTepKasoB

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke 7
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