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BBEJAEHUE

TpeboBanusi K MOBBIIEHUIO TEIJIOBOM 3alllUTHI 3aHUA U COOPYKEHUH,
OCHOBHBIX  IIOTpEOMTENEH  DBHEPIUH,  SBIAIOTCS  BAXKHBIM  OOBEKTOM
rOCyJapCTBEHHOIO PEryJupoBaHUs. DTH TPEOOBaHHUS pacCMAaTPUBAIOTCS TAKXKE C
TOYKM 3PEHHUs OXPAHBl OKPYKAIOIIEH Cpelbl, PalMOHAIBHOIO HCIIOJIb30BAaHUSA
HEBO300HOBJISIEMBIX ~ IPHUPOJHBIX  PECYpCOB U YMEHBUICHUS  BIUSHUSA
«TapHUKOBOTO» A(PQeKTa M COKpalleHUs BBIICICHUNA ABYOKHUCH YIJIepoJa H

JIPYTUX BPEIHBIX BEIIECTB B aTMOc(hepy.

OpHoBpeMeHHO ¢ co3naHueM  S(PQPEKTUBHOW  TEIJIOBOM  3alUThI
NPUHUMAIOTCS ~ MEpPhl IO  TOBBIMICHUIO  A((PEKTUBHOCTH  MHKCHEPHOTO
o0OpyZ0BaHUSl 3JaHUM, CHIDKEHUIO TOTEph HSHEPrUU TIPU €€ BBIPAOOTKE H
TPaHCIIOPTUPOBKE, a TAKXKE MO COKPAIIIEHUIO PACX0/la TETIOBOM U AJIEKTPUUECKOU
DHEPTUU ITyTEM aBTOMATHUECKOTO YIPABICHUS W PETYINPOBAHUS 000PYIOBaHUS U

HHXXCHCPHBIX CUCTCM B LICJIOM.

[Tomyyenue  OOBEKTHUBHBIX  JaHHBIX 00 o0beMe  MOTPeOIIIeMbBIX
HPHEPreTUYECKUX PECypcoB, OIEeHKa A(MPEKTUBHOCTH HX HCHOJB30BAHUS U
MOTEHIMAIa YHEProcOEPEeKeHUs] BO3MOKHBI MPHU TMPOBEACHUH YHEPTETHUECKOTO
oocnenoBanuss MKJ/I, pe3ynbTaTbl KOTOPOTO CIy>KaT OCHOBOM sl pa3pabOTKH
MepeyHsT MEPONPUITUN MO IHEPrOCOEPEKEHUIO U TIOBBIINICHUIO HYHEPTETUUYCCKON

3 PeKTUBHOCTH.

JIns KakZIoro 34aHMs CYIIECTBYET CBOs XapaKTepHas INPUYMHA OCHOBHBIX
TEIUIOBBIX TOTEPh B OKpYyXKawIllylo cpeny. [ns mnaHenbHbIX OOBEKTOB
peo0IaaloIMMU SIBJISIIOTCS MOTEPH TEIJIa Yepe3 MOBEPXHOCTh CAMUX CTEHOBBIX
IIAHEJIEW M HErepMETHYHBIC MEXKIAHEIbHbIE IIBBI, Ui KUPIUYHBIX JIOMOB B
HanOOJIbIIEH CTENEHU XapaKTepHbI MOTEPHU TelJia Yepe3 OKHA, IBEpU U Yepe3 Tak
Ha3bIBA€MbIE «MOCTHKHM XOJIOJ@» TIEPEKPBITUH — DIEMEHTbl CTPOUTEIBHBIX

KOHCprKHHﬁ, HNMCIOIMEC BBICOKYIO TCIIOIIPOBOJHOCTD.



B mectax oOpa3oBaHHs «MOCTHKOB XOJIOJa» TeMIlepaTypa MOBEPXHOCTH
OrpakJ1arlle KOHCTPYKUMU JOMa B XOJIOAHOE BpEMs I0Jla CTAHOBUTCS HHWXKE
TEMIIEPATYPbl «TOYKHA POCHI», YTO MPUBOJUT K KOHJCHCALMU COJEPIKAIIUXCSA B
BO3/lyX€ BOASHBIX mapoB. JlaHHBIA @poLEcC OKa3blBaeT pa3pylIarolee
BO3JICICTBUE HAa KOHCTPYKLUMOHHBIA MaTepuad CTEH W SBISETCS MPUYUHOU

BO3HUKHOBCHHA B ITIOMCHICHUAX CBIPOCTHU U IIJICCCHMU.

Haubonee npoOiieMHBIMA C TOYKH 3pPEHHUS BEJIMYMHBI TEIUJIOBBIX IMOTEPD
ABIAIOTCS CTeHBI ((acampl) 3maHMA, TOCKOJBKY WX IUIOMAAh MHOTOKPATHO
MPEBBIIIAECT IUIOLIAAbL JPYIMX OrPaXXJArIIMX KOHCTPYKLHM, Yepe3 KOTOpbIE

BO3MOZKHBI IIOTCPHU TCILIA.

KpoBns no temnopuznueckum Moka3aTessM SIBIIETCS OJHUM U3 Hauboee
npoOJIEMHBIX 3JIEMEHTOB 3/1aHus. [loTepu Tenga MHOTOKBAPTUPHBIM JOMOM 4Yepe3
€ro KPBIIIHYI0 KOHCTPYKIUIO (KPOBIIIO, UEPAaYHOE MEPEKPBITHE) MOTYT TOCTUTaTh
40% ot ux oOuIero KOJIMYECTBA, B TO )K€ BPEMsI XapakTepHble ajs Poccuu xecTkue
KJIUMaTHYECKHE YCJIOBHUS TpeOYIOT OT KpOBEJIbHBIX MAaTE€pHaIOB BBICOKON
TEIUIOCTOMKOCTH JIETOM, YCTOMYMBOCTH K HU3KUM TEMIIEPATYpPaM 3UMOM, K YaCThIM

nepexonam uepe3 0 °C u K ynpTpadroaeTOBOMY U3TyUEHHUIO.

[IpoBeneHre IHEPreTHYECKOTO  OOCIAEAOBAaHUS HMHKEHEPHBIX  CHCTEM
MHOTOKBAapPTHPHOTO JIOMa ¢ TPUMEHECHHEM MHCTPYMEHTAIBHBIX METOJIOB
MO3BOJISIET OOBEKTUBHO YCTAHOBUTH NMPUYHUHBI TOBBIIMICHHBIX MOTEPh TOTUIMBHO-
DHEPreTHYECKUX pecypcoB (mamee - TOP) B mporecce ero skcruryaranmuu (Ha
OCHOBE aHaJl3a HMCIOIICHCS TEXHUYECKOW W JOTOBOPHON JTOKYMEHTAIlMH 00
00BEKTE M PE3yJIbTaTOB €r0 BU3YaJbHOTO U HHCTPYMEHTAIBHOTO OOCIICIOBAHUS) U
BBIPA0O0TATh MPEJIOKEHUS TI0 X MUHUMH3AIMH 34 CUET BBIITOJIHEHUS B IIPOIECCe
KaIUTaJIbHOI'O peMOHTa MHOTOKBApTHPHOTO JoMa HEOOXOIUMBIX
HHEPropecypcocOeperarnmx MepOnpUusITHii (MeponpuaTHsi), 00ECIeUYNBAIOIINX

palMoHaIbHOE ucnoiab3oBanue TOP.

OddexTuBHAs SKCIUTyaTalUsl >KWIbIX 3/1aHUA B COBPEMEHHBIX YCIOBHSIX

HCBO3MOXXHAa oe3 IIPUMCHCHUSA C—)HGpFOC6€pCFaIOH_II/IX TEXHOJIOTUH —



WCIIOJB30BaHUsl COBPEMEHHBIX, OTBEYAIOIIMX MEKIYHAPOAHBIM CTaHIApTaM
Ka4eCTBa, MaTEpPUAJIOB, IIPUMEHEHUS anmnapaTypbl U3MEPEHHs] U PETYIMPOBAHUS
KOJIMYECTBA MHOTPEOISEMBIX IHEPrOPECYPCOB, 3aMEHbl M3HOIIECHHBIX AJIEMEHTOB
BHYTPUIOMOBBIX HH)KEHEPHBIX CETe Ha HOBBIC, YCTAaHOBKU 3((HEKTHBHOTO

SHEPrOMOTPEOIIAIONIET0 000PYIOBAHHS.

DHepreTudyeckoe o0O0CIEIOBaHUE IKWIbIX 3[JaHUI IpeacTaBiIsieT CcoOOM
CTPYKTYpUPOBAaHHBIH KOMIUIEKC MEpONPHUSATHIA, HANpPaBICHHbIX HA TOJIy4YEeHHE
KauyeCTBEHHON SKcrepTHOM mH(popmanuu 06 oObemax, mapamerpax M YCIOBHIX
notpedneHust oobekraMu oocnenaoanusa TOP aiis nocnenyromen peanuzanuu Mep

I10 OIITUMM3allMH UX HUCIIOJIb30BaHMS.

DHepreTudeckoe 00cieJ0BaHUE MHOTOKBAPTUPHOTO JOMa BKJIIOYAET B ce0s

CJIEYIOIIIE€ OCHOBHBIE STAIIbI:
Coop u ananuz ucxooHou ungopmayuu.

POBOJUTCS COOpP OCHOBHBIX CBeleHWH 00 o0ObekTe (JaHHBIE U3

texaudeckoro nacnopra MK/, nanasie 00 31€KTpo-, TEII0-, BOJONOTPEOICHIHN ),

MPOBOJUTCS COOp TeXHHUYECKOW WH(pOpMaMU (JOKyMEHTAlusi MO OpraHu3aluu
ydyeTa DJHEpropecypcoB U pEryJupoBaHUS HUX MOTPeOJEHUs, MPOEKTHas
JOKYMEHTalusi N0 OOBEKTy, NOroBOopbl Ha mnoTpebienue TOP, TexHuueckas

JIOKYMEHTAITUS Ha UCIIOJIb3yeMOe SHEPronoTpedIisromiee 000py10BaHuE);

[P OCMOTPE 3aHUS U €T0 HHKEHEPHBIX KOMMYHUKALIUI ITPOBEPSAETCA: COCTOSIHUE
yueTa BSHEpPropecypcoB, COCTOSHUE DJIEKTPOCETEH U 3IEeKTPOOOOPYAOBAHMUS,
COCTOSIHUE BHYTPEHHUX TEIUIOBBIX CETE€H,  CETEed XOJOAHOTO U TOpSYEro

BogocHabOxenus (nanee — 'BC), ceteit BomooTBeICHMS.

Obcnedosanue  obvekma  (UHCHMPYMEHMANIbHOe,  NO  UMEIOUUMCSL
CMAYUOHAPHLIM —~ USMEPUMENbHLIM — NPpUOOpam, ¢ NPUMEHEHUeM pacyemHbvlx

Memooos):



ONpENICJICHHE TMapaMETPOB KAayeCcTBa SJIEKTPUUYECKOM HHEPTHHM (TOKOBBIX

Harpy30K, YpOBHEW HamnpspkeHus, KO3 GUIIMEHTOB MOITHOCTH);

ompezneneHrue (PaKTUUECKHMX TMOTEPh TeIUla TPYOOIPOBOJIOM, TEMIEPATYPHI

TEIJIOHOCUTENS U BHYTPEHHETO BO3/1yXa B IOMEIICHHUSIX;

TEIUIOBU3HOHHOE 00CTIeI0BaHUE 2JIEMEHTOB MHKEeHEepHBIX cucteM MK/I;

olleHKa notepb TOP;

U3MEPEHHE YPOBHSI OCBEILIEHHOCTH OCHOBHBIX M BCIIOMOTaTEIbHBIX TOMEILIEHUN.
Ananuz nonyuennou ungopmayuu 06 oovekme:

aHaJIW3 TPOEKTHOM, OKCIUTyaTallMOHHOM, TEXHUYECKOM, JOTOBOPHOM

JOKYMCHTAIINH,

aHaJIu3 PE3yJIbTaTOB OCMOTpPA 00BEKTa U JaHHBIX, IIOJYUYCHHBIX B IIPOHICCCC €TI0

MHCTPYMEHTAIILHOTO 00CIE0BaHUS.
Paszpabomka pexomenoayuti no snepeocoepesicenuo.

[lo pe3ymbraraM  TPOBEIEHHOTO  DHEPTETUYECKOrO0  OOCIeI0BaHUS
pa3pabaThIBAIOTCS PEKOMEHIAMA M TIEPEUCHb MEPOINPHUATHSNA TO O0ECIEeUYCHUIO
coOmto/IeHnss TpeOoBaHUM SHEpreTuueckor 3PGEeKTUBHOCTH OOIIEr0 UMYIIECTBA

MK/I, BBITIOJIHSIEMBIX B XOJI€ €70 KalTUTAIIbHOIO PEMOHTA.



1 OEHKA CONMPOTUBJIEHMSA TEIJIONEPEIAYE
OT'PAKJIAIOIINX KOHCTPYKLMI 3IAHUS (PACATOB)

PesynbraTsl 3amMepoB TEMIIEPATYP OTPAKIAIOIINX KOHCTPYKIUI
MHOTOKBapTHPHOI'O JJOMa MPU MPOBEJECHUU WHCTPYMEHTAIILHOIO 00CIIEIOBAaHUS U
pacyeTa IMJIOTHOCTH TEIJIOBBIX MOTOKOB B PENEPHBIX 30HAX OBLIA MCHOJIB30BAHbI
JUISL ONIPENEICHUs CONMPOTHUBIIEHUS TEIUIONEpEIade Orpa)kAaroInX KOHCTPYKLNN

dacana.

COHpOTI/IBJIGHI/Ie TCILIOIICPpCaAAUC OIpCACILICTCA HCXO0Ad HN3 TCMIICpATYyp

IOBCPXHOCTHU OI'pAKIAIOIIHNX KOHCTpYKIIHﬁ BHYTPH U CHAPYKHU 30aHHA:

tin—tp M2°C
R — 1n

q ] BT ]
rae  tip — TeMmeparypa HOBEPXHOCTH KOHCTPYKIMH BHYTpH 31anus, °C;
th— TeMIepaTypa HoBEPXHOCTH KOHCTPYKIIMH CHApyku 3aanus, °C;

(] — IUIOTHOCTH TEIJIOBOrO MOTOKA, BT/M2,

HpI/I6J'II/I3I/ITCJ'IBHO IJIOTHOCTH TEIIOBOI'O IOTOKA MOXKET OBITh pacCurTaHa II0

dbopmyre (0e3 yueTa u3mydeHus):
q=a- (th — tH), Br/M2
rae  ty— Temmeparypa BO3yXa CHapyKH 3JaHHS HA MOMEHT 3amepos, °C.

0. — KO3 PUIHMEHT KOHBEKTHBHOIO Termooomena, Br/(m?-°C), koTopsiii s
HApY>KHON TMOBEPXHOCTU MPHUOIMU3UTEIHHO MOXET OBITh BBIUKCIEH 1O (hopmysie

dpankal;
0. =7,740555 + 3,78¢ 190,

r7ie V — CKOpoCTh BeTpa, M/c; € = 2,718 — ocHOoBaHue norapudma.

Tennonorepu 3panus. CrpaBounoe nocobue / E. T'. Manssuna. — 2-e usg., ucnp. -M. : ABOK-TIPECC, 2011. —
144 c. — 1 000 k3. — ISBN 978-5-98267-067-0.



Jlna pacdera BeTMYMHBI R HCMONIB30BATUCH AaHHBIE TEINIOBU3MOHHON CHEMKHU
(Temmeparypbl) XapakTepHble IS OTAEIbHBIX 30H (¢acaga (Orpaxkaaronue

CTEHOBBIE KOHCTPYKIIMU KBapTHUP U MOIBE3IOB).

[lo mosiy4eHHBIM 3HAUEHUSM IUIOTHOCTH TEIIOBOIO MOTOKA PACCUUTHIBAIOTCS
NOTEPU TEIJIOBOW SHEPIHM YEpe3 Orpa)kJAroIINe KOHCTPYKLIHMH, MPUBEIEHHBIE K

CpEAHCCC30HHBIM YCIIOBUAM:

__q'S'Dg-24

r—— -k, I'kan

Q

rae S — IWIoMa b TOBEPXHOCTH OTPaKIAIONIEH KOHCTPYKITUH;

tg — TeMIepaTypa BO3/IyXa BHYTPH 3/1aHUsS Ha MOMEHT 3aMepoB, °C;

k — ko> pument nepesona u3 Bru B I'kan, 8,598 1077;

Dy — rpagyco-cytku oronutenbHoro nepuoaa o CIT 50.13330.2012:
Da = (tansosn = tor)Zor °Crey/ron,

T71€ sy posy — PACUETHAS TEMIIEpATypa BHYTPEHHETO Bo3ayxa 3aanus, °C,

npunumaemas 1mo I'OCT 30494-2011 (B untepsaie 20-22 °C) paBuoit 21°C;

tor- cpenHsis Temrieparypa Hapy»KHOro Bo3ayxa, °C, npuaumaemas mno CII
131.13330.2012 nnst mepuoaa co CpeIHECYTOUHOM TeMIepaTypoi Hapy>KHOTO

Bo3ayxa He O6oisee 8°C paBHoi -5,2°C;

ZoT — MIPOJIOIKUTENLHOCTh OTOMUTENBHOTO TIEPUO/Ia, CYT/TOl, MPUHUMAEMas 1o
CIT 131.13330.2012 nns neproja co CpeaHECYTOYHON TEMIIEPaTypOl HapyKHOTO
Bo3yxa He 6osee 8°C pasnoit 203 cyt/ron.

1.1 Mertoauka onpeaejeHusi 3HAUYeHUI TEIUIONOTEPH 3IaHUI 3a

OTONUTEJIbLHbIN MEePUO

O6mue Termonorepu 3ganus  Qn, MJIX, 32 OTONHUTEIIBHBIA MIEPHO.T

ClielyeT ONpeAeNiaTh no GopmyJe:

Qy = 0.0864-K,, - D, - A3UM, (1)



rne Kn — oOmmii koddduument Temmomepenaun s3ganus, Br/(m?-°C),

oTIpeeIsIeMbIi TT0 hopMyIIe:
Ky = K + K, )

Kn'-  npuBemeHHBI  KOA(QOHUIMEHT  TEIUIONEPENAUyd  4Yepe3  HapyKHbIE

Orpakarolne KOHCTPYKIMY 31aHus1, B1/(M?-°C), onpeensieMslii o Gpopmyie:
K& = (Aw/Riy + Ap/RE + Aoa/Rig + 1" At /RI + 1 Ar[RDJAS™M,  (3)
K& = (4080/RY, + Ap /Ry + Aca/Riq + 1" Acy [RY + - Ap/RF)[AS"™

Ay, RW - mnomans, M2, W IPUBEIECHHOE CONPOTHMBICHHE TEILIONEpEaye,

(M2-°C)/BT, HAPYKHBIX CTEH (32 UCKIIOYEHUEM IIPOEMOB);

Ar, RF" — T0 *Xe, 3aI0JTHEHHIA CBETOITPOEMOB (OKOH, BUTpakel, (hoHapeil);
Aed, Red" — TO ke, HapYXKHBIX IBEpEH U BOPOT;

A, R — T0 e, 1TOKOIBHBIX IEPEKPBITHIA;

Ac1, Re1" — TO ke, yepauHbIX IEPEKPHITHI;

N - KO3(pQUUMEHT, YUYUTHIBAIOIIMNA 3aBHUCHUMOCTb IMOJIOKEHUS HapyXHOM
NOBEPXHOCTH OrPAKJAMOIIMX KOHCTPYKIHMA II0 OTHOWIEHHWIO K HAPYKHOMY

BO3/yXy Y IPHUBEICHHBIN B TabuIIe 2;

Tabmuua 2 — KoaddunneHt, y4uThHIBAIOMINN 3aBHCHUMOCTh IOJOKECHUS

OTpaXKIAOLIEH KOHCTPYKIHUH 110 OTHOIIEHUIO K HapyKHOMY BO3IYyXYy

Orpaxaaomue KOHCTPYKIUHA Koa¢gduunent n

1. HapyxHble CTE€HBI W TOKPBITHS (B TOM 4YHWCJIE BEHTHJIUPYEMBbIC HapYKHBIM
BO3AyXOM), 3CHHUTHBIC (OHAPH, MEPEKPHITHS YepAadyHble (C KPOBJIEH U3 IITYYHBIX
MaTepHalioB) W HAJ MPOe3AaMU; MEPEKPBITHS HaJ XOJOAHBIMU (0€3 OorpakIaroiux
CTEHOK) MoAnoibsiMu B CeBEpHON CTPOUTEIHHO-KIMMATHUECKON 30HE

2. TlepekpbITusi HaJ XOJIOTHBIMH IIOJIBAJIAMH, COOOIIAIOIIMMHUCS C HapyKHBIM
BO3JyXOM; NEPEKpBITHI dYepAadHble (C KpOBIEH M3 pYJOHHBIX MAaTEpPHANIOB);
NEePEeKPBITHS HAJ XOJOJHBIMH (C OrpaXIAIOIMIMMHM CTEHKAMH) TOJIONBIMH H
XOJIOJTHBIMHM 3TakaMH B CeBEpHON CTPOUTEIILHO-KINMAaTHIECKOH 30He

0.9




3. HepCKpLITI/ISI HaJ HCEOTAIJIMBAa€MbIMU IO0JBajlaMU CO CBETOBbBIMU IHPOECMaMU B

CTCHaxX 0.75
4, HCPEKPLITI/UI HaJl HCOTAIlJIMBAaCMBIMU I10JIBaJIaMH 0e3 CBETOBEBIX MMPpOEMOB B CTCHAX, 0.6
PacnioJIOKCHHBIC BbIIIC YPOBHSA 3EMJIN

5. HeperLITI/IH Hag HCOoTaIllJIMBaCMbIMU TCXHHUYCCKUMU IO AII0JIbsSIMH,
PacCIIOJIOKEHHBIMHU HUXKE YPOBHSA 3€MITA 0.4

Dy — I'panyco-cyTku otonuTenbHoro nepuoaa, °C -cyt, onpeaeisior no Gopmyie:

Dg = (tint — the) * Znes (4)
ra€ tgusosy — pacyeTHass TeMIIEpaTypa BHYTPEHHETro Bo3ayxa 3panus, °C,

npunumaemas o 'OCT 30494-2011 (B unrepaiie 20-22 °C) paBHoii 21°C;

tor- cpeansst TemmepaTypa HapykHoro Bo3ayxa, °C, npunumaemas mno CII
131.13330.2012 pns mepuojia cO CPEAHECYTOYHOM TEMIIEpATypord Hapy>KHOTO

Bo3ayxa He 6oisee 8°C paBHoii -5,2°C;

AS'M — obmras TuIoaAh BHYTPEHHUX MOBEPXHOCTEH, HAPYKHBIX OTPaXKIAFOIINX
KOHCTPYKITUH, BKIIIOUasi MOKPHITUE (TIEPEKPHITHE) BEPXHETO ITaKa U MEPEKPHITHE

I10J1a HM?KHCTO OTAIlJINBAaCMOI'O ITIOMCILICHM:, M2.

Kn™ — ycnoBHbI KOY(pQHUIMEHT TEIIoONepeaaud 3JaHHs, YYUTBIBAIOLIMIL
TEIUIONOTEPH 3a c4eT MHGUILTpAUMU M BeHTusanun, Br/(m?-°C), omnpenensemplii

o opmyiie:
K™ =028-C-ng-b, V-1t k/ASIM, (5)
rae C - yienbHas TeII0eMKOCTh BO3yxa, paBHas 1 k/{owc/(ke-°C);

by - KO3 duIeHT cHIKEeHUsT 00beMa BO3/IyXa B 31aHUHU, YUYUTHIBAIOIIMN HAJTHMUUC

BHYTPEHHHUX Orpa)kAaroluX KOHCTPYKUWW. IIpu OTCYyTCTBMM NaHHBIX NMPUHUMATh
by = 0,85;
Vh — oTamiuBaeMblii 00BbeM 37aHMS, pPaBHBIH 00BEMY, OIPaHUYECHHOMY

BHYTPCHHUMU ITOBCPXHOCTAMH HAPYKHBIX OFpa)KI[eHI/Iﬁ 30aHHA, M3;

rht— Cpe/iHss II0THOCTh NPUTOYHOTO BO3/LyXa 33 OTOMHUTENBHBIH IEpHOI, KI/M;

M =353/[273 + 0.5 * (tine + texe)], (6)

Na — CPEIHsAs KPATHOCTh BO3YX000MEHA 3aHKs 32 OTONUTEIbHBIA IIEPUO, 9 2,




text - pacueTHas Temmeparypa Hapy>KHOI'O BO3/1yXa B XOJOJHBIN nepuox roaa, °C,
JUISL BCEX 3/IaHMM, KPOME MPOW3BOACTBEHHBIX 3/IaHHM, IMPEIHA3HAYEHHBIX IS
CE30HHOM JKCIUTyaTallud, IpUHUMaeMas paBHOM Cpe/lHel Temrmeparype Haubosee

XOJIOTHOM NATHAHEBKU o0ecnedeHHoCcThIo 0,92 mo CHull 23-01.

K - k03 punmenT yuera BIUSHHS BCTPEYHOTO TEIIOBOTO IMOTOKA B KOHCTPYKIIUSAX

2. OHEHKA COITPOTUBJIEHUS TEIIVIOIIEPETAYE
OI'PAXKJIAIOIUX KOHCTPYKIMI 3JAHUS (KPBIIIIA)

Pe3ynbraTel 3aMepoB TeMHEpPATyp OTPaKJAIOIMIMX KPBIIIHBIX KOHCTPYKUUN
MHOTOKBapTHPHOTO JIOMa MpU MPOBEAECHUU UHCTPYMEHTAIBLHOTO 00CII€IOBaHUS U
pacdera IUJIOTHOCTH TEIUIOBBIX IIOTOKOB B pENEPHBIX 30HAX MOTYT OBITh

HCIIOJIB30BaHbI AJIA OIIPCACICHUSA UX COIIPOTUBJICHUS TCILIOIICPCaaycC.

ConpoTuBiieHue TerIonepeaaye oTpakJaroieit KOHCTPYKIIMH
ONpENENAeTCs] C YYETOM TEPMHUYECKOIO COMPOTUBIIECHUS paccMaTpUBAEMOMN
Orpa)KJarolle KOHCTPYKIUHU:

1 wM2°C

o, Bt

1
R=—+R+

rae  Og— KOO(QQHUIMEHT TEMIOOT/IAaul BHYTPEHHEN MOBEPXHOCTH OTPAKIAOIIMX
koHcTpykimii  BT/M2°C, npuEmMaemsii paBueiM 8,7 Br/M?°C mo CII

50.13330.2012;

20

~ M Cl

Rk — TCPMHUICCKOC COIMPOTUBJICHHUC OTPAXKAAIOIICH KOHCTPYKIUH, By
T

O;— KO3(GOUIMEHT TEeIIooTaaun (I 3UMHHUX YCJIOBM) Hapy>KHOM
MOBEPXHOCTH OTpaKIAIoNIel KOHCTpyKIuu, BT/ M2°C, MIPUHAMAEMBIN PaBHBIM

12 Br/M4°C 1o CII 50.13330.2012.



Tepmuueckoe conporusieHue Ry, M2°C/Br, OTPAXKIAIOLIEN KOHCTPYKIUHU C

IMOCJICAOBATCIIBHO PACIIOJIOKCHHBIMU OAHOPOIHBIMU CJIOAMHU CIICAYCT OIIPCACIIATDH

KaK CYMMY TCPMHYCCKHUX COHpOTI/IBJIGHI/Iﬁ OTACJIBHBIX CJIOCB.

Rc=Ri+ R+ ...+ Ry,

rie Ri, Rz, ..., Ry - Tepmuyeckwe CONPOTUBICHHS OTICIBHBIX CIIOEB

OTPaXKJAIOIIEH KOHCTPYKIIHH, M2°C/Br.

TepMmuueckoe compoTuBiieHHE R, M2°C/BT, C10s5  MHOTOCIOHHOI
OTpaXJalIIe  KOHCTPYKIIMH, a Takke  OJHOPOJHOM  (OJHOCIIOMHON)

OTpaXkJIaloIIel KOHCTPYKIIUHU CIEAYET ONPEALNSTh Mo (hopmyie

1)
R = T
rae O - TONIIMHA CIOS, M;

A - pacueTHBIN K03()PUIMEHT TEIIONPOBOAHOCTH MaTepuana cios, Br/m °C.

HpI/I6J'II/I3I/ITCJ'IBHO IUIOTHOCTH TEIJIOBOTO IOTOKA MOKET OBITh paccunuTaHa

1o popmyie (6e3 yuera u3inydeHus):

tg—t
q: BRH, BT/MZ,

rae ty - Temneparypa Bo3ayxa B YepAayHOM IMOMENIEHUH, °C,

tg - TeMmepaTypa Bo3ayXa B kuiIoM noMemiennu, °C.



3MNPOBEAEHUE DQOHEPTETHYECKOI'O OBCJIEJOBAHUA
NHXEHEPHbBIX CUCTEM MHOI'OKBAPTUPHOI'O IOMA

K oObektam »TOro OJOKa OTHOCSTCS: BHYTPUIOMOBBIE HH)KEHEPHBIC
CHCTEMBI ~ XOJIOJIHOTO ¥ TOPSYEro BOJOCHAOXKEHHWS ¥  BOJOOTBEACHUS;
ra30CHA0KEHH, OTOIUICHUS, ANEKTPOCHAOKEHUS, o0opynoBaHue
MyCOpPOTIPOBOJIOB;  JH(PTOBOE  OOOpYAOBaHWE, CHUCTEMbl  BEHTWIAIUU U
KOHJMIIMOHUPOBAHUS; JBIMOXOJBI M Ta30XOJbl, MEYH W OYard B TIOMEIICHHSX

00111er0 M0JIb30BaHUS; 000PYIOBAHUE U CPEJICTBA M0XKAPOTYILICHHUS.

K BHYTpMIOMOBBIM HH)XCHEPHBIM CHCTEMaM XOJIOAHOTO M TOPSYETO
BOJIOCHA0KEHHUSA, OTOIJICHUS M Ta30CHA0XEHUsI B COCTaBE OOIIETO HMMYIIECTBA
OTHECEHBI: CTOSKH, OTBETBJICHHUS OT CTOSKOB JIO IEPBOTO OTKJIHOYAIOIIETO
YCTPOWCTBA, PACTIOJOKEHHOTO Ha OTBETBICHUAX OT CTOSKOB, YyKa3aHHBIC
OTKJIIOUAIOIINE YCTPOMCTBA, KOJUICKTHBHBIC (OOIIEIOMOBBIE) IPHUOOPHI ydeTa
XOJIOMHOM W  TOpsyed BOJABI M  TEIUIOBOM  DSHEPruu, JO  IEPBBIX
3aIMOPHOPETYJIUPOBOYHBIX KPAaHOB HA OTBOJAX BHYTPUKBAPTHPHON Pa3BOJKH OT
CTOSIKOB, a TaK)K€ MEXaHHYECKOI'0, AJIEKTPUUECKOTO, CAaHUTAPHO-TEXHUYECKOTO U

WHOTO 000pPYZIOBaHUS, PACTIONI0KEHHOTO HA 3THX CETAX.

K BHYTpPHIOMOBBEIM CHCTEMaM »3JICKTPOCHAOKEHUS OTHOCSATCS: BBOJHBIC
mkadpl, BBOJHO-pACIpeIeIUTEIbHBIC YCTPOUCTBA; anmaparypa 3aiiuThl, KOHTPOJIS
U yIOpaBJICHUs; KOJUIEKTUBHBIE (OOIIEIOMOBBIC) MPUOOPHI yUeTa 3JIEKTPUUECKOU
DHEPTUU; JTAKHBIE NIUTKA M IIKa(bl; OCBETHTEIbHBIE YCTAHOBKH TOMEIICHUN
OOIIIET0 TMOJB30BaHMSI B MHOTOKBAPTUPHOM JOME; DJIEKTPUUYECKHUE YCTAHOBKH
CHUCTEM JIBIMOYJAJICHUS, CHUCTEM aBTOMATHYECKOW ITOKApHOW CHUTHAIM3AIUH,
BHYTPEHHETO IPOTHUBOIIOKAPHOTO BOJOIPOBO/IA, TPY30BBIX, IMACCAKUPCKUX U
MOKAPHBIX JU(TOB, aBTOMATHYECKH 3aMHUPAIOIIUXCS YCTPOWCTB JBEpEH B
MOABE3/Ibl MHOTOKBAPTUPHOTO J0Ma; ceTu (kabeiu) OT BHEUIHEW TIpaHUIlbl, J10
WHIUBUIYAIbHBIX, OOMMX (KBapTUPHBIX) TPHOOPOB yueTra U  JAPYyroe

AIEKTPUUECKOE 000PY/I0BAaHHUE HA ITUX CETSIX.



4 PEKOMEHAYEMBIE DOHEPT'OCBEPETI'AIOLHIUE MEPOIIPUATUSA

1) Meponpusmus 0na o2pasxcoaromux KOHCMPYKYUI.
Meponpusitus 14 ¢pacana.
[Tpu TEIJIOBOM COTIPOTHBJICHHE OTpaXKTAFOIIINX KOHCTPYKITUI
MHOTOKBAapPTHPHOTO KHUJIOTO JIOMa HUYKE HOPMATHUBHBIX 3HAYCHHH, YCTAHOBIIEHHBIX
CIT 50.13330.2012, tpebyeTrcs NpUHSTHS MEP O YIYUIICHUIO UX TETUIO3alUTHBIX

CBOMCTB HJIL CHUKCHUA BCIIMYUHBI ITIOTCPD TCILIA 3JaHUCM B OKPYKAIOIIYTIO CPCOY.

B kauecTBe MPUOPUTETHBIX SHEProCOEPETAIONINX MEPONPHUITHI, BBHIITOJIHEHHUE
KOTOPBIX 11€JIECO00Pa3HO B MPOLECCE KAUTAIBHOTO PEMOHTAa MHOTOKBapTUPHOIO
JI0Ma, CIIEYyEeT pacCcMaTpPUBATh YTEIJIEHUE €r0 CTEH C HAPYKHOM CTOPOHBI 3a CUET
dbopmMupoBaHuUs, HaNpuUMeEp, TPEXCIOUHONW Orpaxkaaromeid KOHCTPYKIUHU, B
KOTOpOH BHYTPEHHSIS Hecylas 4acThb IIPEACTaBJICHA VCXOIHBIM
KOHCTPYKIIMOHHBIM ~ MaTEpPHajOM, a HApPYKXHbIE CJIOHW  BBIIOJHEHBl U3
(h(HEKTUBHOTO YTEIUIUTENSE W JEKOPATUBHOTO OTJEIOYHOrO MaTtepuana. Taxke
neaecoodpa3sHpIMU  Oy/IeT  TPOBEACHHWE  3aMEHBI  JIEPEBSHHBIX  OKOHHBIX
KOHCTPYKIMI Ha JBOIHBIE cTekjonakeTsl B Onokax u3 [IBX, Tak kak B 1aHHOU
4acTH JO0Ma MNPOMCXOJMT 3HAUYMTENIbHAs MOTEps Teruia. Takas cxema IMO3BOJIAET
NOJIYYUTh MAKCUMAJIBHO OOJIETYEHHBIE Orpa)KJIAr0NIMe KOHCTPYKUMU 3/IaHUS C

Tpe6yeM51M SHAYCHUCM COIIPOTHUBIICHUA TCILIOIICPCIavC.

MeponpusaTus 151 KPbIIIHA.

B cnydae, korma TEIJIOBOE COMPOTHBJICHUE OTPAKIAIOIMIMX KPBIIIHBIX
KOHCTPYKIIMA  MHOTOKBapTHUPHOTO  KUJIOTO  JIOMa  CYIIECTBEHHO  HUXKE
HOpMATUBHBIX 3HaUYeHU ycTtaHoBiIeHHBIX CII 50.13330.2012 Tpebyetcst npuHsaTHe
Mep MO YIYUYIIEHUI0 MX TEeIUIO3AIUTHBIX CBOWCTB, ISl CHUKEHHUS BEJIMYUHBI

MOTEPH TEIJIa Yepe3 KPBIITY 31aHUsI B OKPYKAIOIIYIO CPEIy.

B kadecTBe MpHOPUTETHOTO YHEPTOCOSPETAIOIIETO MEPOTIPHUITHS, BHIITOTHCHHE
KOTOPOTO 11eJIecO00pa3HO B MPOIECCe KAMUTAIBHOTO PEMOHTa MHOTOKBAPTUPHOTO

JoMa, ClIelyeT paccMaTpuBaTh YTEIJIEHWE HAPYKHOW MOBEPXHOCTU YEPAAUYHOTO



NEPEKPBITHS TIOCPEACTBAM, HANPUMEpP, 3ACBIIKM CJIOA Kepam3uta (rpaBuil

Kepam3uToBbId, Gpakius 10-20 mm, mapka 400, ko3¢hHUIIMEHT TETIONPOBOTHOCTH

0,09).

Cornacro CII 50.13330.2012 BenuuuMHa CONPOTHUBJIECHUS TEIUIONEpPEIAUE
OrpakJallle KOHCTPYKIMU R gomkHa OBITh HE MEHEe YCTaHOBJIEHHOTO WM
HOPMATUBHOTO 3HAYEHMsI CONPOTUBIICHUS TEIUIONEpeaaue KpPBIIU SKUIBIX

rnomeneHud Raopm.:

1 1 1 6 1 M2°C
R=—+Ry+—=—+—-+—2=>43
Op oy O X Oy BTt

rae 8 — TOJIIMHA CJIOS 3aChITKHA YTETUTHTEIIS.

BrinonHeHue BhIIEYKa3aHHBIX PabOT OJHOBPEMEHHO C PEMOHTOM KpOBIIHU
MO3BOJUT TMOJYYUTh MAKCUMAJIbHO OOJIETYCHHBIE OTrPaKIAIONUe KPBIIIHBIE
KOHCTPYKIIMM MHOTOKBApTUPHOTO JIOMa ¢ TpeOyeMbIM 3HAUYEHUEM CONPOTUBIICHUS
TEIUIONEPEAAYE, a TAKKE UCKIIOUYUTh HETATUBHOE BIIMSHUE OKPYXKAIOIIEH CpPEbl

Ha KOHCTPYKTHUBHBIC OJICMCHTLI U ’KHUJILIC TIOMCIICHWA 31aHNA.

2) Meponpusmus 013 UHIHCEHEPHBIX CUCHEM.

YcranoBka npudopoB yueTa (KOJJIEKTHUBHBIX U MHAUBUAYAJIbHBIX)

Cama 1o cebOe ycTaHOBKAa MPHOOPOB ydeTa IHEPTOPECYPCOB HE SBIISCTCS
sHeprocOeperarwImmM MEPONPUITHEM, HO 0e3 Hee HEBO3MOXKHA OOBCKTHBHAs
OLICHKa peajgbHOM »HKkoHOMUM TOP oOT BHeApeHHs HHEprocOEeperarmmx
MeponpuaTuii. KpoMe Toro, cymma oruiaThel 3a peajibHO MOTPEOICHHYIO YHEPTHIO B
MOMABJISIIONIEM  OOJNBIIMHCTBE  CJIy4aeB  CYIIECTBEHHO  MEHBIIE  CYMMBbI,
HAYMCJICHHOW YHEProcHaOKaroIIeld opraHu3alre Ha OCHOBAHWH YTBEPIKICHHBIX
HOpMAaTUBOB NOTpeOaeHus1. CoracHO TpeOOBaHMSIM 3aKOHOIATETLCTBA YCTAHOBKA

npuOOPOB yueTa sBJsieTcst 00s13aTeNbHON s Bcex notpedureneit TOP.

3aMeHa JJaMII HAKAJMBAHUSA HA 3HePro3pPpeKTuBHbIC



JIist  BHYTPUIOMOBOTO OCBEIIEHUS 3aMEHA JIaMIl HaKaJMBaHWS Ha
9HEProdh(HEeKTUBHBIC, B TOM YUCJE, HAa KOMIAKTHBIC JIIOMUHECIICHTHBIC JIAMITHI
(manee - KJIJI) sBnsercs OeccriopHbIM 3HEProdhPEKTUBHBIM MEPONPUSITHEM.
HecMOTpst Ha OTHOCHTENBHO BBICOKYID CTOMMOCTH (HAmpuUMep, IIeHa JIaMITBI
«KocMoc» poccuiickoro mpousBojicTBa MomHocThio 20 Bt coctaBnser 120 pyo0.),

KJIJI umeet nBa CynieCTBEHHBIX MPEUMYIIECTBA!

- BO-TIEPBBIX, BpeMs €€ pabOThl MPUMEPHO B 6 pa3 MPEBBIIIACT BpeMs paOOThI
AHAJIOTUYHOM II0 CBETOOT/IAaye JIaMIThl HakaJmBaHust MonHOCTEIO 100 BT mo mene
12 pyO., T.€. pa3pbIB B IIeHE 3HAYMTEIHHO COKPAIACTCS, COKPAIAIOTCS 1 3aTPaThl

Ha YacTYI0 3aMeHY JiaMIl (0COOEHHO B TPYIHOIOCTYIHBIX MECTaX);

- BO-BTOpBIX, 3a 6000 yacoB KM3HEHHOrO 1UKJIa OHa MoTpeouT 120 kBr*uac Ha
cymmy 396 py6. (mo cpemnemy Ttapudy Ha 2015 rog mo 1. Camape 3,3
py0./kB1*4ac), 3a To ke Bpems Jiamma HakajduBaHUA (€Ciau MpopadoTaeT CTOIBKO

BpeMeHun) notpedout 600 kBr*yac Ha cymmy 1980 pyO.
Takum 006pa3om, SKOHOMUS OT 3aMeHbI JlaMIibl HakanuBanust Ha KJLJI cocTaBut:
(12*6 +1980) — (120+396) = 1536 pyo.

Jlaxxe ¢ y4eToM MEeCCUMUCTHUYECKOro MHeHus, uto cBerootnada KJIJI nve B 5
pa3, a TOIbKO B 3-4 pa3a MPEeBBIIIAET CBETOOTIAUy JIAMIT HaKaJIUBaHHUS YKOHOMUS
ot kaxaou KJIJT cocrapnsier He menee 700 pyO. 3a mepuoa ee )KM3HEHHOTO 1UKJIa
B 6000 yacoB. Ecnu KJIJI ucnons3yercss B cpeiHEM § 4acoB B CYTKH, TO, KaK

MUHUMYM J1Ba Toia oHa OyzeT aaBaTh 3koHoMHIO 110 300 py0./ro.

YcTaHOBKA aBTOMATHYECKHX yCTpOﬁCTB BKJIK4YC¢HUA U BBIKJIIOYCHUA

BHYTPHUIOMOBOI'0 1 HAPY/’KHOI'0 OCBCIICHUA

B Hacrosmee Bpemsi Ha4aJloCh HIMPOKOE PACIpPOCTPAHEHHWE ABTOMATHYECKHUX
YCTPOWCTB yHPaBJIEHUs OCBEIICHUEM, ITO3BOJIAIOIIMX BKJIKOYATh €ro TOJBKO IIpU
HEOOXOJMMOCTU: B TEMHOE BpeMsl CYTOK WU MpHU 00s3aT€TbHOM NPUCYTCTBUU
YeJI0BEKa, 3a CYET HCHOJb30BAHMUS JAaTYMKOB OCBEIICHHOCTH, 3BYKOBBIX,

uH(ppakpacHbIX, ABUKEHUS U Ap. CTOMMOCTh TaKUX YCTPOMCTB HEBBICOKA, 3a 300



py0. MOXHO mpUOOpPECTH HAIEKHOE YCTPOMCTBO, ABTOHOMHO YIIPaBIIAIOIIEE
OJIMHOYHBIM CBETUJIBHUKOM. lIpH TIpynmoBoM ympaBi€HUM HX CTOUMOCTH (B

pacueTe Ha OJIMH CBETUJIBHUK) €IIE HUXKE.

Ouenum gocturaemMbli  3G(EKT HKOHOMHM Ha MpPUMEpPE OJAMHOYHOIO
CBETWJIbHUKA MOIIHOCTHIO 60 BT, yCTaHOBJIEHHOr0 B MOIBE3/E KWIOro joMa. B
HEYNPAaBJIIEMOM PEKUME CBETHJIBHUK OYAET TOpeTh MOCTOSIHHO, KAK MUHUMYM B
TEMHOE BpeMsl CYTOK, €CJIM JKUJIbIIbI HEe OynyT 3a0bIBaTh OTKIIIOYATh €TI0 B CBETJIOE
BpeMs CYTOK, a 3T0 0kojo 4300 yacoB B roJ. 3a Takoe BpeMs OH NOTpeOuT 258
kBTt*uac snextposneprun Ha cymmy 851 pyO. (Tapud - Kak B mpeabiaylieM
pacuere). CorjacHO W3BECTHBIM JaHHBIM CTAaTUCTHUKH, B TPOXOIHBIX MeECTax
obmrero nonb3oBanuss MKJI peansHoe Bpemsi mpeObIBaHUS JIIO/ICH HE MPEBBIIIACT
10% ot oOmiero BpeMeHu paboOThl CBETUILHUKOB, T.e. 90% BpemMeHU OCBelIcHUE
ucnonszyercss HeapdexktuBHo. CremoBaTebHO, HAa OJHOM  CBETUJIbHHKE,
CHAa0KEHHOM aBTOMAaTHYECKUM YCTPOWCTBOM YIIPaBJICHHUS OCBEIICHHEM, 3a TOJ
SKOHOMHUSI cOCTaBUT OKojo 230 kBt*wac anexkTposHeprum Ha cymmy 766 pyo.

Takum 00pa3oM aBTOMATHYECKOE YCTPOUCTBO OKYMHUTCS MEHEE YeM 3a MOJTO/1a.
IIpuMeHeHMe YaCTOTHO-peryaupyemMoro npusojaa (aaisee — YPII)

YacToTHO-perynupyeMblid TpUBOA (4aCTOTHO-YIIPABIISIEMBIN MPUBOJ) - CHCTEMA
YIOPABJICHUS] YaCTOTOM BpAIIEHUS POTOPA ACHHXPOHHOTO (MM CHHXPOHHOTO)
AIIEKTPOJBUTATENS, COCTOMT K3 COOCTBEHHO DSJIEKTPOJABHUIATENsl U YAaCTOTHOIO

npeodpazoBatersi.
OcHoBHbIE npenmyiiecTBa npuMeneHus: YPII:

DKOHOMHUS JIEKTPOIHEPTUH B CIIydae MmepeMeHHoM (HenoyHoi) Harpy3ku (3¢ dexT

sxoHOoMuH coctaBisieT 20-50 %);
[1yckOBOW MOMEHT paBHbI MAaKCUMAJIbHOMY;
YBenuueHue IKCIUTyaTallMOHHOTO pecypca 000pya0BaHUS;

[InaBHBIM IIyCK ABUTATCIIA, YTO 3HAYUTCIIbHO YMCHbLIIACT €T'0 U3HOC,



3HAUUTENPHOE CHI)KEHHE AaKyCTHYECKOro IIyMa JJIEKTpoABHUraTens, (Ipu

ucrnoap3oBanuu GyHkiuu «Msrkas LLHIAM»).

Jwnanazon nmpumenenuss YPII oueHp MMPOK - OHM NMPUMEHSIOTCS B KOHBEHEPHBIX
CUCTEMax, MeEIIalKaX, HacocaX, BEHTWIATOPAaX, KOMIIpeccopax, OBITOBBIX
WHBEPTOPHBIX CIUIMT-CUCTEMaX, OBITOBOM TEXHHMKE, Ha 3JIEKTPOTPAHCIIOPTE,

INOABCMHUKAX, J'H/ICI)TaX, CUCTCMAX aBTOMATHYCCKH OTKPBIBAIOITHUXCS J:[Bepeﬁ.

Haubonpmuii sxoHomudeckuii a¢dexr npumenenue YPII maer B cucremax
BEHTWISIMY, KOHAWIIMOHUPOBAHUS U BOJOCHAOXKEHMS, TJI€ €ro HCIOJIh30BaHUE

(baKTI/I‘-IGCKI/I CTaHOBHUTCA CTaHAAPTHBIM.

Kmaccuueckuin npumep npumenenus YPII — mnomnepkanme HacOCHBIMU
arperataMu JaBJICHUS B CUCTEMax BOJIOCHAOXeHUs. B TpaIuIIMOHHBIX cxemMaX OHU
MOCTOSIHHO ()YHKUHMOHUPYIOT C TMOCTOSHHOM 4YacTOTOW BpalleHus, 0e3 yuera
U3MEHSIOINXCS  pacXoJoB BoAbl. [Ipy MHMHMMaJIbHOM pacxoJe HacoChI
IPOAODKAIOT PabOTy C MOCTOSHHOW YacTOTOM BpalleHMs, CO3/1aBasi N30bITOYHOE
JIaBJICHHE B CETU (YacTas MPUYMHA aBapuii), IpU 3TOM OECMOJE3HO PacXOyeTcs
3HAYUTEIBHOE KOJIMYECTBO JJIEKTpOdHEpruu. Tak, K NpuMepy, IMPOUCXOAMT B
HOYHOE BpeMs CYTOK, Korja noTpeOieHue BoAbl pe3ko mnamaer. B ciyuae
npumeHenuss YPII skoHomuueckuii 3QdeKkT mocTUraeTcss HE TOJBKO 3a CUeT
HSKOHOMHUHU DJIEKTPOIHEPIuu, HO U Ojarojaps CYUIECTBEHHOMY YMEHBIIECHHIO

3aTpaT Ha PEMOHT BOJIONIPOBOAHBIX CETEM.

ITo HMCIOIMMCS JaHHBIM CpPOK OKYIIa€MOCTH IIPOCKTAa I10 BHCAPCHUIO

npeoOpaszoBaTesyieil YaCTOThl COCTABIISIET OT 3 MECSIIEB JI0 2 JIET.
3amMeHa MM MOJIEPHU3ALMS JJIEKTPOABUr aTe e

CyTh MEpOIpUsATHS COCTOUT, BO-TIEPBBIX, B MPABWILHOM MO00pPE MOIIHOCTH
AJIEKTpOoABUTATENs. Tak, HampuMep, YCTAHOBKa OJECKTPOABUTATEIISI MEHbIICH
MOIIIHOCTH, Y€M 3TO HEOOXOJWMO IO YCJIOBHSM pabOThl MPUBOJA, CHIKAET
MIPOU3BOIUTEIILHOCTh AJIEKTPONPUBOJA U JeiaeT ero pabory HeHaaexxkHou. [Ipu

9TOM CaM JJICKTPOABUIATC/Ib IIPHU OKCILIyaTalluh B HO,Z[06HI>IX YCIIOBHUAX MOKCET



OBITH IMOBPCIKJICH. YcraHoBKa ke JABHUI'aTCJIA 3aBBIIICHHON MOIIDHOCTH BBI3bIBACT
H3JIMOIHUEC TIOTCPU SHEPIUH IIPpHU Cr'o paGOTe, 06YCJ'IOBJ'II/IBaeT JOIIOJIHUTCIBbHBIC
KalTUTAJIBHBIC BJIOXCHUS, YBCINYCHHC MACCHI U Fa6apI/ITOB ABUTI'aTCILA. 33‘-IaCTy10
XKC Ha6J'IIOI[aIOTC$I CuTyaluu, Koraa BBI6paHHa$I MHOIo JICT Ha3aad MOIIHOCTDb
ABUI'aTCJIA JaJICKa OT PCaJIbHO HCO6XO,Z[I/IMOﬁ B HaCTOSIHII/Iﬁ MOMCHT M ABJIICTCA

U30BITOYHOIA.

Bo-BTOpBIX, TpOrpecc B MPOEKTUPOBAHUU U U3TOTOBIICHUU AJIEKTPOIBUTATENEH
MO3BOJIMJI  3HAYUTEIIPHO TMOBBICUTh WX HHEProdhdEeKTHBHOCTh. B dacTHOCTH,
TOJIKO TPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTUA W3TOTOBJICHHS OOMOTOK
JIBUTATEJICH MO3BOJISIET MTOCE Takou MoaepHu3anuu Ha 30-35% CHU3UT MyCKOBBIE
TOKH IPU TaKOM K€ MOBBIIIEHUH ITyCKOBOTO MOMEHTA JBHUrartess, a Takxke Ha 10-
15% moBbICUTH COS ¢ ¥ KOADPUIIMEHT MOJIE3HOTO JEHCTBUS PICKTPOIBUTATENS, a B
COYETAHUU C COBPEMEHHBIMHU YAaCTOTHBIMH MPEOOpa30BATEIISIMU COKPATUTh

noTpedieHue eKTposHepruu 10 50%.

3.2. Oromienune u I'BC
MopaepHu3anus CHCTEMbI TeIJIOCHAOKeHHS

MopepHu3aiusi CUCTEMBbI TEIJIOCHAOKEHUS MPUBOAUT K 3HAYUTEIbHOU
HPKOHOMHUHU 3aTpaT Ha OTOIUJICHHME M Topsyee BOJOCHaOKEHHE Joma. 3ameHa
HEUCIIPaBHOM 3alOpHOM apMaTypbl M OTAEJIBbHBIX YYAaCTKOB TPyOONpPOBOIOB
YCTpaHSET YTEYKH TOpSYEN BOABI, a TAaKKE TEIUIOHOCUTENS B CHCTEME
otoruieHuss. MoHTax 3(p(GEeKTUBHOMN TEIUIOM30JIALMN Ha TEIUIONPOBOABI CUCTEMbI
OTOIUVICHUS] TO3BOJISIET YMEHBIIUTH TEIJIOOTAAYy OT TPyOOIPOBOJOB CHUCTEMBI
OTOIUICHUS M CHU3WUTH YyNEIbHBIA pacxo] Telja Ha OTOIUIEHHWE 3JaHus Ha 2-3
kBT/kyO.M B roia. AHamu3 pe3ysNbTaTOB MPOBEACHHOIO HHEPreTHUECKOIro
oocnepoBanusi MKl mo3BOiseT MNpEeMIOKUTh CIEAYIOIMIME MEPONPUATUS TI0

YIYYHICHHUIO CUCTEMBI TEIJIOCHAOKCHUS :

1. PexkoHCcTpyKHMS  TeIJIOBOIO y3Ja — 3aME€Ha  CYIIECTBYIOLIETO
WHJMBUAYAJILHOTO  TEIJIOBOTO MyHKTa cucTeMbl oTomienuss MKJ][  Ha

aBTOMATU3UPOBAHHBIN, O00CCIICYMBAIONINN HEMPEPHIBHOE PETYIUPOBAHUE MOJAYH



TEIJIOHOCUTENST Ha OOBEKT B 3aBUCUMOCTH OT  BHEIIHEW TeMIeparypbl, JaeT
BO3MOXXHOCTh ONTHMHM3UPOBATh pPacxoJl TEIoBoM »sHepruu. Takas wMepa
oOecrieuynBaeT cokpamieHue Teronorpednaenuss B aome Ha 20 - 30% u oxymnaetcs

B TeUueHue 3 — 5 Jer.

[Ipumenenue B COCTaBe 00opyaOBaHUS aBTOMATHU3UPOBAHHOTO
WHIMBUIYAIBHOTO TEIIOBOTO IyHKTa pelie BPEMEHU MUPKYJISAIMOHHOTO Hacoca
MO3BOJIACT PErYIMPOBATh TEIUIOOTA4y CHCTEMbI OTOIUICHHUS COTJIACHO 33JJaHHOMY
CYyTOYHOMY TpaduKy, T.e. HOUBIO HAcOC HE paboTaeT, HO OBICTPO OOECTICUNBACT
HYKHBIE TTapaMeTphl BOJABI yTpoM. biaromapss TakoMy Hacocy B 3aBUCHUMOCTHU
OT TEKYIIEro COCTOSIHUSI CUCTEMbI MOXHO J0cTUYb 10 10% sxoHOMUUM OT 001ICH
OTONMUTENbHOM Harpy3ku. Ilpu wucmonab3oBaHMM TaliMepa COBMECTHO €
TEPMOCTATUUECKUMU PErYyJIATOPAaMH Ha paauaTopax OTOIICHUS ITOT MOKa3aTelb

JOTMOTHUTENbHO yiydmutces Ha 20-30%.

2. BbanancupoBka CTOSIKOB CHUCTEMbI OTOIJIEHUS, MOHTAK
TEPMOCTATHYECKUX PeryJsitropoB. TpyOompoBOJbl CHUCTEMBI OTOIUICHUS U
HarpeBaTelibHble  JJIeMEHThl B oOcienoBanHomM MKJl  HaxomsTcs B
YAOBJIETBOPUTEILHOM COCTOSIHUU. CHUCTEMa OTOIUICHUS HE MpeaycMaTpUBaeT
BO3MOKHOCTH PETYJIMPOBAHUS TEIUIONOTPEOJICHUs W paclpesiesieHus] Terla,
OTCYTCTBYIOT YPaBHOBECIIMBAIONIME BEHTWIM Ha CTOSKaX W  PETryJUpYIOLIUe
TEPMOCTAaTUYECKUE BEHTWIM Ha paauaropax ortorieHus. [loatomy B 1oMe Her
BO3MOXXHOCTH 00OECIIEYUTh PETYIUPYEMbIA MOTOK TETUIOHOCUTENSA, U HEU30EKHBI
3HAUYMTENIbHBIC  pa3juyusi  TeMIepaTypbl B €ro MOMEIICHUsAX. 3aMeHa
COCIMHUTETBHBIX Y3JIOB OTONUTEIBHBIX MPUOOPOB HA pETYJIHpyeMbie Ha
MOABEMHBIX W OIMYCKHBIX Pa3BOAIIUX TPyOONPOBOAAX CHUCTEMBbI OTOILJICHUS
(cTosikax), MO3BOJIUT COATAHCHPOBATH CHUCTEMY OTOIUICHHS U1l BBIPABHUBAHUS
napaMeTpoB  TEIUIOHOCUTENS ~ MEXAYy  MOABEMHBIMU U ONYCKHBIMH
TpyOOInpoBOgaMU CUCTEMBI otorieHus. Jlocturaemasi BCJIEACTBUE 3TOTO
sKoHOMHSI Teria coctaBiser 4-18 kBt/mM3 B roa. bamancupoBka cCHCTEMBI

OTOIUIEHUS sIBisieTcsl 3(MPEKTUBHOW MEpPOW MO YMEHBIICHHUIO Pa3HUIIBI MEXIY



BHYTPEHHEW TEMIIEpAaTypOd B pAa3HbIX NOMEUICHUAX 3JaHUSA, BO3HUKAIOLIEH
BCIECACTBUE  HEPEryJIMPYEMOrO0  paCHpENCNICHHs II0TOKAa TEIJIOHOCUTENS B
TpyOax; OHa MO3BOJSET SKOHOMHUTH a0 30% Temna, MOCKOJBbKY B Ccllydyae
HECOATaHCUPOBAaHHOW CHUCTEMBI OTOIUIEHMS, IOJaya TEIUla PpEryJupyercs IIo
TEMIEpaType HaumOojee MNpPOXJIAJHOTO IOMELIEHUs, B pPE3yJbTaTe YEro
3HAUWTEIbHAS 4YacThb IIOMEUICHUN NEPEeTAIUINBACTCS W BCIEACTBUE OITOTO
pacxoayercss JUIIHASA JHeprusd. Meponpustus 1o OadaHCUPOBKE CHCTEMBI
OTOIUIEHUS. M MOHTQX TEPMOCTATHUYECKUX PETYJSITOPOB HAa OTONUTENIBHBIX

pagnaTopax pCKOMCHIAYCTCS ITPOBOAUTE COBMCCTHO.

3. YcTaHOBKAa TEILUIOOTPAXKAWIIMX JKPAHOB 3a PaguaTopaMM OTOIJIEHHS.
JlaHHOE MEpOIPHUATHE TIO3BOJISIET COKPATUTh HEpaloOHAIbHBIE MOTEPH TEIUIa
OTOMHUTEIFHBIMA TTPHOOPAaMH, YCTAHOBJIICHHBIMH y HapyXHBIX CTEH 3maHus. [Ipu
OTCYTCTBUH TEIUIOOTPAXKAIOIIETO HKpPaHa BO3MOXKHBIM MEpepacxo]] TEIUIOBON

SHEPIruM cocTasisieT 5+7 % OT Bcel TernooTaauu npuodopa.

TennmooTpaxkaronMii 3KpaH 3a pPaguaTOpoM OTOIUIEHUS H30JUPYET CTEHBI OT
HarpeBa, TEM CaMbIM, MOHMKasl MOTEPH TEIJia 3JaHUEM B OKPYKAIOIIYIO Cperdy.
VY cTaHOBUB TEMIOOTPAKAIOIIMKI SKpaH 3a paauaTop OTOIUICHUS, MOKHO TTOBBICUTH

TEMIIEPATYPy BHYTPU OMENIEHN, KAK MUHUMYM, Ha 12 °C.

4. IlpombiBKa cucTeMbl OTOmJIeHHs. CylIeCTBEHHOE HEraTUBHOE BJIMSHUE Ha
3 PEKTUBHOCTh CHUCTEM OTOIUJICHUS OKa3bIBAIOT 3arpsi3HEHUSI BHYTPEHHHUX
MOBEPXHOCTEH TPyOONMPOBOJOB U PAJUATOPOB OTOIJICHUS MEXaHUYECKHUMHU
MPUMECSIMHU, TMPOAYKTaMH KOPPO3UM U OTJIOKEHUSIMH COJieH JKECTKOCTH.
Cratuctika TOTEpU  BCIAEACTBUE OTOTO  TEIIOBOM  3(@eKTHBHOCTH B
MHOTOKBapTHUPHOM KUJIOM Jome: riociie 1 roga skcmnyatauuu — 5%, nocie 2 jaeT —
15%, nocne 3 ner — 6omnee 25%. Ilpu BbICOKOI CTENEHH 3arpsi3HEHHOCTH CUCTEMBbI
otorieHuss W ['BC TOBEpPXHOCTHBIMH OTJIOXKEHUSIMA TOMHMO  €KETOJHOM
MTHEBMOTHIPABIIMYECKON MPOMBIBKHU IIeJiecO00pa3Ha MEPUOIUIECKasi MPOMBIBKA C

MNPUMCHCHHUECM XUMHUYCCKUX PCAI'CHTOB.



5. Tensouzonsiuus Tpyod. B QyHKIMM TENIon30IMIIMOHHOTO MaTepHraia BXOIUT
HE TOJBKO COXpaHEHUE 3aJaHHOM TEMIIepaTyphl TEIUIOHOCUTEN U CHUXKEHUE
TEIUIOBBIX MOTEph B cucreme oromieHns u ['BC, HO W mnpemynpexiacHue
3aMep3aHusl BOJABI B CIIy4yae 3acTosl, a TAaKXKe 3aMeJIeHHE Ipolecca KOppO3uu
Hapy>KHbIX TOBEPXHOCTEH TpyOONMpPOBOAOB, YTO MPOJJIEBAET CpPOK HUX
DKCIUTyaTallii. PeKOMEHAyeTCs 3aMEHUTh TEIUIOM30JSIIMI0 Ha  y4acTKax
TpyOOTIIPOBOZIOB, TMpEACTaBICHHBIX B TaOmmime N, HE COOTBETCTBYIOIIUX
tpeboBanusim  CI161.13330.2012 «TemnoBasgs wu3onsiuusg  00OpYyJIOBaHUS U
TpyOONPOBOAOBY», SKOHOMHS TEIJIOBOM IHEPTHM MPU STOM COCTABUT HE MEHEe

1177 Bt/4ac.

3.3 XBC
Jlist mpuBenenusa cucrteMbl XBC B pexuM 0e3aBapuilHOTO U 0€301aCHOIO
(GYyHKIMOHUPOBAHUS U CHIDKEHHSI YpOBHSI pacxoia BoAsl B nanHoM MKJI, npu

MPOBEJICHUN PEMOHTA PEKOMEHIYETCS CIEAYIOIINE MEPOTIPUSITHSA:

- MOJIEpHU3aIIMsI TPYOOIPOBOIOB M 3aMOpPHON apMaTtypbl cucteMbl XBC, myTem ux

YACTUYHOMN WJIM IIOJTHOM 3aMEHBI;
- IPOMBIBKA BHYTPEHHETO BOJIOMPOBO/IA U CTOSKOB,;

- YCTaHOBKa BO BCCX KBApTHUpPaAX HHIAUBHUAYAJIBbHBIX CUCTYHKOB pacxoda BOJbI,
PEMOHT cMecuTelled u AYHICBBIX TOJIOBOK HWJIM 3aMCHA HMX Ha COBPCMCHHBIC
9KOHOMMHWYHEIC MOACIIN, 3aMCHa OJHOPECKUMHBIX CJINBHBIX 0aYKoB Ha

JBYXPEKUMHBIE.

Pe3ynbrarthl BU3yaJbHOTO M MHCTPYMEHTAJIBHOTO OOCIIEAOBAHUS CHUCTEMBbI
BOJOOTBEJICHUSI YKa3blBAlOT HA 3HAYMUTEIBHBIE OTKJIOHEHHUS €€ TEXHUYECKHX
napamMeTpoB OT HopMatuBHbIX TpeOoBanuii CHull 2.04.01-85* Buytpennuii
BoJloNpoBol W KaHamuzanus 3ganuii u  CHull 2.04.03-85 Kananuzanus.

Hapy>xHbl€ CETH U COOpPYKEHUS.



Jlis mpuBeNeHUs CUCTEMBbl KaHAIM3AallMU B PEXUM Oe3aBapuiHOTO U
Oe3omacHOro (GyHKIIMOHUPOBAHUS U MOBBIILICHUS] YPOBHS KayecTBa MPOKUBAHUS B

nanHoM MK/, mpu nmpoBeieHNH peMOHTa PEKOMEHIYETCSI CIEAYIOIIEE:

- OUUCTKA TPYO XUMHUUECKUM, MEXaHUYECKUM WM THIPOAMHAMUYECKUM METOAaMU
B IENAX YyAaJCHHUS 3aTBEpACBIIMX 3aCOPOB U OTJIOKEHHH C BHYTPEHHEH
NOBEepXHOCTU TpyOompoBozoB. Ilpu 3TOM K HCHOJIB30BAHHIO ArpECCHBHBIX
XMUMUYECKUX PAaCTBOPOB HEOOXOIUMO OTHOCUTBECS C OCTOPOKHOCTBIO, TpeOyercs
BHUMATENbHO H3y4aTh HX COCTaB, YYUTHIBAas, YTO HEKOTOPHIE XUMHUYECKUE
AJIEMEHTHl ~MOTYT TOBPEIUTh COEIMHUTENbHBIE MAHXEThl Ha  CThIKax
TpyOonpoBogoB.  Haubonee  3PQPEeKTUBHBIM  cuMTaeTCd  OJHOBPEMEHHOE
OPUMEHEHUE XUMHUYECKOM M THAPOJMHAMUYECKOW OUUCTKA TOJ CHJIbHBIM

JaBJICHHUEM BOJbI,

- PEMOHT WM 4YaCTH4YHAA 3aMCHA4 OTIACJIbHBIX JacTeu TPY6OHpOBOI[OB,

KOMILIEKTYIOIIHUX;
- PEMOHT U 3aME€Ha 3all0PHOUN apMaTyphl.

B cimywae mpoBeneHuss peMOHTa KaHAIMW3ALUWHA C 3aMEHOM 3HAYUTEIBHOIO
KOJIMYECTBAa TPYOOINPOBOJIOB, PEKOMEHIYETCS IPUMEHEHHE TPyOONpPOBOJOB U
KOMIUICKTYIOIIUX HW3TOTOBJEHHBIX W3 TMOJUMEPHBIX MaTepHalioB, OCHOBHBIM
MPEUMYIIECTBOM  KOTOPBIX  SABJISIETCA  HEMOJBEPKEHHOCTb  KOPpPO3UH U

MPENATCTBOBAHUE 00Pa30BAHUIO OTJIOKEHHUI HAa BHYTPEHHEH MOBEPXHOCTHU TPYO.
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