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Ipeocmasnen kpamruii GHANU3 MEXHUYECKO20 COCHOAHUS OCHOBHBIX (POHO08 IHCUTUUHO-KOMMYHATb-
HO20 KOMIIEKCA CIPAHbL, OCHOGHYIO YaCHb KOMOPBIX COCABIIOm epaxcoanckie soanus. Hloxazano, ymo
HO Ce200HAMMHUT OeHb HCUNUUHBII POHO He YOO08IemMBOPIem CO8PEMEHHBIM MpPebOBAHUAM MeNIOMeXHU-
YeCKUX HOPM, BONPOCAM 3Hep2ochepedceHus 1 sHep2o3pPexmusnocmu 30anui. /2 co30anus Heobxoou-
MO20 MUKPOKIUMAMA HCULIX NOMeUjeHlli ¢ obecneuenuem KOMPOPMHOL Cpeobl NPOHCUBAHUA DOIbULUH-
CMBO PANCOAHCKUX 30AHUT, NOCMPOEHHBIX 8 PA3HDIE BPEMEHA, HYHCOAMC 8 NPOBeOeHUU MACULMADHOT
Mooepruzayuu. 1 nasnas poiv 6 peuteHuu IMO2o 60NPOca OMEOOUMCs. KANUMATLHOMY PEMOHIIY.

Jna pe3yismamuHozo e2o npogedeHus HeoOX00UM KOMIIEKCHbI NOOX00 K MEeXHOI02UU PeMOHMHO-
CIPOUMENLHO20 NPOU3EO0CEA C UCNONIL30BAHUECM COBPEMEHHBIX IHEPLOCOEPeeatOuUX MEXHOA0SUH U Md-
mepuanos. SPhexmusHOMY BLINOIHEHUIO MENTOB0T UZ0NAYUU O0SPAHCOAIOUUX KOHCIMPYKYUI OO0JHCHO
npeouLecmeosans NPOheccuoHdnIbHOe OeManibHOe 00CIe008aHIe MEXHUYECKO2O COCMOSIHUL 00bEeKMO8 ¢
ebloayeti Hay4HO-0OOCHOBAHHBIX PEKOMEHOAYUT, OAZUPYIOUUXCI HA COBPEMEHHBIX HAYYHBIX OOCHIUNCEHUX
6 9moil obracmu, 018 OanbHeluie2c0 COCMAGNeHUs MEXHUYECKO20 3A0aHUs HA NPOCKMUPOBAHIE IMUX DA~
oom. Ommeueno, umo obecneyums IKOHOMUHECKYIO U MEXHOIOSUHECKYIO 3QhekmusHOCHb 8b160pa 1
VCHPOTCMEa Menio6ot U30AAYUU MOJNCHO MOTBKO NYIEM HAYHHO20 NOOX00d, 3HAHUS PUIUKO-XUMUHECKUX
npoYeccos u AGNeHUl, NPOMEKAIUUX 6 02PANCOAIOUUX KOHCMPYKYUAX NOO OeticmeueM HeutHetl i 6Hym-
penneti sxcnIyamayuonHvlx cped. Ilpu smom Heobx00uUM0 HAYUUmMbCs YNPAGIams IMUMY BPOYECCaMU.

Knrouesbie cnosa: sHcunuyyHO-KOMMYHQIbHBI KOMWIAEKC, HCUTUWHBIN (DOHO, 2paxCcOaHckie 30aH1UA,
oepaxcoarouue KOHCMPYKYUU, KANUMAIbHBIL PEMOHM, 3HeP20IPPexmueHocms, IHepeochepedtceHue,
MeNni06ds U30AYUs, Menionepeoayid, menionpoeoOHOCHb, KOHEEKYUs, UZTYHeHUe, MEeNnI060l NOMOK, CO-

npoOmMuUGIeHUe menionepeoade 0epaxicoaioujeli KOHCMpYKyuu.

Beenenue. B HacTosmee BpeMs I CO3MAHUS
KOM(OPTHO Cpeabl POKUBAHMS, BBITIOTHCHUS TPEC-
OoBaHHI MOBHIIICHUS OSHeprodddexkTuBHOCTH U
SHEProcOCPEeKCHUS, VBCINYCHUS JKCIUTYATALMOH-
HON HAJC)KHOCTH, YIYUIICHUS aAPXUTCKTYPHOH BbI-
PaA3UTECIPHOCTH K TPAKIAHCKUM 3aHUSAM IPCIbSIB-
JSFOTCS 0COOBIC TpeOoBaHus. VX BBIMOTHCHUE SIBJISI-
eTcs 3aJavci OOIIEroCYAapCTBCHHOH BKHOCTH U
Maciirada B 00JaCTH CTPOUTEIBHOTO M 3KUTHIIHO-
komMmyHaIpHOTO KoMmIuiekcoB (JKKK) crpansr [1].

Ha cerogusinunii neas ocHoBHBIC (horap KKK
cocTaBisIOT Oosee 26 % oT olmero oObeMa BCex
(OHIOB POCCHICKON SKOHOMHUKH, TIPH 3TOM OO0/Ib-
IIMHCTBO M3 HUX NPUXOJUTCI HA JOTIO TPAKAaH-
ckux 3manuii. [lopsaka 20 MaH. 0OBEKTOB KHIHII-
HOro (hOHA, TIOINAIBIO OKONO 3 MIPA. M MOTPEs-
a0t Goaee 20 % snepropecypcos crpaust [2]. To-
JOBO 000POT B Chepe KUTUIHO-KOMMYHATBHOTO
xozsiicta (JKKX) mpesbimaer 4,1 tpmH. pybneit u
coctasysieT Oonee 5,7 % BaJIoOBOro BHYTPCHHETO
npoaykra Poccun. Tem He MeHee, 3TO camas Mpo-
OGreMHas OTpacib 3KOHOMUKH. MI3HOC €6 OCHOBHBIX
¢onaoB npesrimact 60 %, a Mo HEKOTOPEIM MOKa3a-
TCIIAM U BhIIe [3].

B cBasu ¢ Tem, uto cocrosane KKK mampsamyio
ONPEEISET VPOBEHDb OIIAr0COCTOSHUS TOCYAAPCTBA,
MEePea OTPACIBIO OCTPO CTOUT MPOGIEeMa e¢ BHIX0a
U3 CIOKUBIICHCS KPUTHYCCKOH CHUTYaluH. 3a Io-
CICAHUC JECATUNCTHS PEeHOPMHUPOBAHUSA OTpaciIH
ObLIH pa3pabOTaHbl MHOTOYUC/ICHHBIC HOPMATHBHO-
MPABOBBIC U 3aKOHOAATCIBHBIC AKTH B 3TOH 00ma-
cty, Bkmovas «CTpaTerHio pPasBHTHS SKHIHIIHO-
KOMMYHaIBHOTO Xo3siicrBa Poccuiickoit ®enepa-
mn Ha nepuox A0 2020 rogay, mpuHATYIO 26 SHBAPS
2016 roxa [4]. Pa3paboTka cTpareruu npeamnoaraia
CHOCOOCTBOBAHHME  TOBBIIICHHIO  KOM(OPTHOCTH
VCIOBUU MPOXKUBAHUS, MOACPHHU3ALUH U MOBBIIIC-
Huto 3HEprodddexTusHocTH 00bekTOB KKX, mepe-
XOJy Ha MPHUHLHIbBl UCTIONB30BAHNS COBPEMEHHBIX
3¢ dEKTUBHBIX MATCPHATIOB M TCXHOIOTHH, MpHME-
HACMBIX NPH CTPOUTEILCTBE M MOJCPHHU3ALHN 00b-
CKTOB KOMMVHATIBHOH HHPPACTPYKTYPHI M HKIITALL-
HOro (oHOa, OOCCHCUCHHIO AOCTYIHOCTH MHOTO-
kBaptupHeix gomoB (MKJ) nng wHBanumoe u apy-
THX MaJTOMOOUIBHBIX TPYIII HACCICHML.

Ho B cBs13H ¢ TEM, UTO HAMEUCHHBIC B CTPATCTHN
MOJXOABl HOCAT B OCHOBHOM CYOBCKTHBHEIN Xapak-

21



Becmuux BI'TY um. B.I'. Illyxosa

2017, Nel2

TeP, 3DPCKTUBHOCTD €€ PCANTHU3ALNN JATCKA OT OXKH-
JacMol. [{ng pe3ynpTaTUBHOTO BBIMONHCHHUS CTOS-
KX MEPES OTPACIBIO 3a1a4 HEOOXOIUMO PELICHUE
KOMILIICKCA MEP, VUUTHIBAIOIIHX ¢¢ 0OBEKTHBHOE CO-
CTOSIHHE. Y POKH OTCYECTBEHHOTO MPOLIIOTO OIBITA
HATJSIHO ACMOHCTPUPYIOT BO3MOXKHOCTH NIPUMCHE -
HUSL MAJIO H3BECTHBIX U HE MPUMCHSIICMBIX B HACTOSI-
IEC BPEMsI MEXaHU3MOB U TeXHOJorui. B padote [3]
PaCKpPBITH BOIPOCHI, KOTOPHIC SIBJISIFOTCS BEChMa aK-
TyaJbHBIMU JJISI IPOBEACHUS PEHOPM B SKHITHIHOM
chepe U KOMMYHATBHOM (TOPOJICKOM) XO3SHCTBE.

OcHoBHas 4yactb. CTposiouecs B HACTOSILEES
BpeMsl TPAKIAHCKHEC 3aHUS B OCHOBHOM VIOBJIC-
TBOPSIIOT COBPEMCHHEIM TEIUIOTCXHUYCSCKAM TPeOO-
BaHUIM. BOJIBPIIUHCTBO K€ 3MaHUH, IOCTPOCHHBIX B
pasHble BpEMEHa, HYKJAIOTCS B IPOBEICHNUH UX Mac-
mrabHOH MoaepHu3anun. B aToMm nponecce ocobas
POJIb MPUHAMICKUT KaHUTATbHOMY peMoHTY. Ho
npeanoxkeHHas MurctpoeM Poccnu cnctema karm-
TaJBHOT'O PEMOHTA SBHJIACH MOTUTHYCCKH AHTAXKH-
POBaHHBIM MaTEPHATIOM A PA3HOTO POJA JANCKHX
oT 3koHOMHKH cnekyamuil [6]. [lporpamva xamnm-
TaJBHOTO PEMOHTA, OTMEUYACT aBTOP, MOJDKHA pac-
CMaTPUBATHCS HE TOJIBKO B TCPMHHAX COLIMATBHBIX
WHUIHATHAB, HO U B MPOCKTHOU TepMuHONOTHHA. TO
€CTh, TOJDKHBI 00CYKAATHCS KaK UCTOYHHKH (DPUHAH-
CHPOBAHI C UX MOPSAKOM, TaK U TTaBHOC 0a30BbIC
3JEMEHTHl — COCTOSHHE JKUJINIIHOTO (OHIAA, Aamb-
HEHIIee HCMOIb30BAHHE 3CMCJBHBIX PECYPCOB H
aBapuiiHbIX 00BeKTOB. [IpH 3TOM BasKHYIO POJIb Hr-
PAXOT NPEBCHTUBHBIC MEPHI — TEXHHYIECKOE 00CcnIe10-
BaHUC KUIHIIHOTO ()OHAA, ACTIOPTH3ALMS 3JAHUH,
(hopMHPOBaHHEC HA WX OCHOBE IUIAHOB MPOBEACHHS
KaIuTanbHOTO PEMOHTA. | TaBHOE B PELICHHU AaH-
HOT'O BOIPOCA — HAMMYKE NPO(ECCHOHATBHBIX K-
poB. Yuet 3Tux (haKTOPOB MO3BOJHUT AOOUTHCS KE-
JacMOH PE3YJIbTATHBHOCTH B NPOBCACHUH KarlH-
TaJBHOT'O PEMOHTA H, B IIEPBYIO 0YEPEAb, MYTEM IO~
BBILICHHS VPOBHS CAMOT'O PEMOHTHO-CTPOUTEIBHOTO
MPOU3BOACTBA, OA3UPVIOLIECIOCAd HAa PE3yabTarax
MPOo(eCCHOHATPHOTO 00C/ICAOBAHUS TCXHUICCKOTO
COCTOSHUS OOBEKTOB PEKOHCTPYKIMH. JI71s1 pereHus
MOCTABJICHHOH 33aJa4d HEOOXOAMM KOMILICKCHBIH
MOJXOM K TCXHOIOTHH PEMOHTHO-CTPOUTEIBHBIX Pa-
00T C UCMOIB30BAHKUEM COBPEMCHHBIX SHEprocoepe-
TaIOLIUX TEXHOJOTUM U OTINYAIOLIUNCS OT TPaAULU-
OHHBIX, OOLICTIPUHSITHIX CIIOCOOOB OPraHU3ALNU PE-
MOHTHO-CTPOHTEIBHOTO MPOU3BOACTEA.

OnbIT MPOBEACHUS KAMUTATBHBIX PEMOHTOB T10-
Kazam, 4ro (parMeHTApPHBIC, OCCCUCTCMHBIC U JIO-
KaJbHBIC €rO 33Ja4H, HC PSLIIIN [NIOOATBHBIE MPO-
OIeMBl  CHIDKCHHUS BBICOKOTO JIHEPromnoTPeONCHUs
30aHHUNA. JTO MPHUBEIO TOJBKO K JONOTHHUTCIBHBIM
pacxojaM Ha MPOBEACHHUE TaKHMX PaloT, a CTapeHUE
JKUTHITHOTO (POHAA, €r0 HEAOPEMOHT MPHUBEIH K PO-
CTY 00BEMOB BETXOTO M aBAPUHHOTO KUIIbS U CHU-
SKEHUIO YPOBHS KOM(OPTHOCTH.

[Ipp mpoBemcHHM KaUTATBHOTO PEMOHTA,
KpoMe o0ecTieueHUs TPeOYeMbIX MapaMeTPOB BHYT-
PCHHETO MHKPOKIMMATa M SKCILTYaTAlHOHHOH
HAAC)KHOCTH, 0c00ast pOSlb OTBOAMTCS MOBBIIICHHIO
3Hepro3PpPeKTHBHOCTH U IHEProCOCPEKCHUIO OTpe-
MOHTHPOBaHHbIX 31aHui. [ TaBHBIM 00BEKTOM pea-
JH3alUN 5TOU LETH SBISIOTCS OTPaXKJAOIINE KOH-
crpykuuu. C MoMeHTa BbIXOJa B cBeT Deaepans-
Horo 3akoHa Ne 261-®3 «O6 sHeprocOepeskeHUN U
MOBBIIICHUN 3HECPTETHUCCKOH S(P(PEKTUBHOCTH ... »
[7], mpaxTHiaecku BO Beex pernoHax Poccnn Hauanm
BECTHCh PabOTHI N0 MPOBEICHHUIO KAUTATBHOTO pe-
MOHTA HApVKHBIX OTPOKICHUM BCEX TUIOB 3JaHUM
B paMKax peaju3alii TPeOOBaHUH JAHHOTO 3aKOHA.
[Ipu 3TOM TJIABHEIMH MOKA3aTCISIMH PE3YJIbTATHB-
HOCTH PEMOHTHO-CTPOHUTEIBHBIX PpaboT CIYKUIH KO-
JMYECTBO OTPEMOHTHPOBAHHEIX JOMOB U OOBEMEI
OCBOCHUS ICHE)KHBIX CpeAcTB. Bonpock! kauecTa u
JOJTOBEYHOCTH yTeIeHu (acagoB CTOSIH Ha 331~
HEM ILIaHE, a HAayYHOe 0OOCHOBAHKE K MPOBEICHUIO
Takux padoT BOOOIIE HE MPOBOIHIOCH. JTO JIETKO
0O0BICHAIOCHh TEM, UTO POBCICHHUIO PEMOHTHBIX pa-
00T MOKHO MPEAIICCTBOBATE MPO(ECCHOHATBHOS
JeTambHOC 00CICI0BAHUE TEXHUUCCKOTO COCTOSHUS
00BEKTOB € BRLAAYCH HAYYHO-OOOCHOBAHHBIX PEKO-
MEHIAMN, Ga3HPYIOLIUXCI HA COBPEMCHHBIX Hayd-
HBIX JOCTHXKCHHAX B 00JACTH TCIUIOBOW HM30MALIAH
OTPaKJAOINX KOHCTPYKLMHI, A5 JATBHEHIIIETO CO-
CTaBICHHS TCXHUICCKOTO 3aJaHHS Ha MPOCKTUPOBA-
Hue 31X pabor. Ho omnara Ha mpoBexeHHe Takoro
poza paboT Bcerga ocraBajgachk OOJBIIONH TpodIe-
MOH.

Tem He mMeHee, mpoBeacHUE padoT o dddek-
TUBHOU (hacaHOU TCIIOBOM U30/IMHH TPEOYET Ce-
PBE3HOTO HAYYHOT'O MOAXOJA C LENBI0 3KOHOMUYC-
CKOH W TEXHOJOTMYCCKOH 3((EKTUBHOCTH €€ BbI-
Oopa u yctporictea. HeoOxoaumo He 3a0biBaTh, UTO
HETIOCPEACTBCHHBIM HCTOYHUKOM HHHOBALIMOHHBIX
Y IPOPBIBHEIX TCXHOIIOTHH, B TOM YHCIIC U B CTPOU-
TENBCTBE, SBIAIOTCS NPUKIATHBIC U PYHAAMEHTATb-
HBIC HAYIHBIC UCCACIOBaHUA [8].

Orpaxxparomue KOHCTPYKLMH, OABCPraroIH-
€cd BO3JEHCTBUIO HAPY>KHOU U BHYTPEHHEHN IKCILTY-
ATallMOHHOU CPEIBl, 3TO CI0XKHAS TCPMOJUHAMUYC-
CKas CHCTEMA, TNMOTUMHSIOMAACT (UIHKO-XUMHUUE-
CKUM 3aKOHaM, mpoueccaM U gBiacHUsaM. [losromy,
3¢ (dekTUBHO YyHOPABIITE €€ TCINTOPHINICCKUMHU
CBOWMCTBAMH MOXXHO TOIIBKO HA HAyYHOH OCHOBE.
OcobeHHO 3TO BaXKHO, KOTA2 PEUb HACT 00 UCIOMb-
30BaHMM HOBBIX CTPOUTCIBHBIX TEXHOJIOTHH, Marte-
PHANOB ¥ TCIUION30JSIIHOHHBIX CHCTEM.

Ha monroeeuHoCTh Orpaxgaromux KOHCTPYK-
LUk, 1 0COOCHHO HA X TCILIO(PHU3UUCCKUE CBOMCTBA,
CYLICCTBCHHOC BJIMSHUC OKA3BIBAIOT KIHMATHYC-
CKHE YCTOBUS aTMOC(EpHBIC OCAIKH, CYTOYHBIC H
CC30HHBIC KONCOAHHS TEMIECPaTyp, BETPOBBIC
HArpy3KU, COTHCUHAS paguanys, OHOKOPPO3HOHHbIE
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MPOLIECCHI, @ TAKKE IMPOLIECCH U ABICHHUA BHYTPH
KOHCTPVKITUH, BBI3BAHHBIC ITUMHU VCIOBHAMH. Bin-
SHUE STHX (PJAaKTOPOB MPHBOAMT K CHIIKCHHIO 3KC-
IIYaTaMoOHHON HaJEKHOCTH, KaK CaMHX Orpakaa-
FOITUX KOHCTPYKIMH, TaK U B IIEJIOM BCETO 3TAHMA.
IIpm aTOM ¢ TeueHHEM BPEMEHH, 3aMETHO YXYAIIa-
IOTCS U TCILIO(U3UICCKUE MTOKA3ATEH.

Hapyxnas orpaxkaaromas KOHCTPYKIMSA SBIIS-
€TCSl TIOBEPXHOCTBIO pazaena ¢a3 mpu B3aUMOACH-
CTBHM XONOJHOM HAPYKHOH U TEIION BHYTPCHHEH
SKCIUTYaTATHOHHOH cpea. [Tpu 3ToM, kak HA MOBCPX-
HOCTAX 3TOM TPaHULbI, TaK U BHYTPH HEE, IIPOUCXO-
JAT HOBBIE TIPOLIECCHI U SIBJICHWS, OKA3BIBAIOINHUE CY-
IIECTBEHHOE BIMAHME HAa KAYECTBO TEIIOBOM H30IIs-
LMY, BHYTPEHHUH MHKPOKJINMAT IOMEUICHU, a
TaKK€ HA 3KCIUIyaTAlUOHHYIO HAJCKHOCTD U JOJTO-
BEYHOCTS 31aHus. B nanHo# paboTe 3aTpoHyTH mpo-
LIECCHl  TEIUIOBOM TMEpeAaddl, TPOHUCXOIAINNE B
OTPaKJAFOIINX KOHCTPYKIMAX 3MaHUH.

N3 ycnosus paboTel HAPYKHOU CTEHBI, TEpeMe-
IICHHE TEIIA B TOJIIE €6 KOHCTPYKIIUH ITPOUCXOAHUT
OT BHYTPCHHEH TEILION MOBEPXHOCTH K HAPY:KHOMU
XOJOAHOW MoA AECHCTBUEM TpaJUCHTA TEMIEPATYP.
B xnaccrdeckoi TepMOAWHAMHKE 3TO SBICHHE TIO-
Ay4YWIO HA3BAaHHME TEILIONEPEAAYU U OCYILECTBIIS-
eTcs TpeMs crnocodaMu TEIIOOOMEHA: TEILIONpPO-
BOJHOCTBIO, KOHBCKIMCH U U3TyUCHUEM [9].

TermmonpoBoHOCTE SIBIIETCS OCHOBHOM TEILIO-
BOH XapakTCpUCTHKOH mo0oro Martepuama. B
OTPaXIAIOIMNX KOHCTPYKLHMIX 3AaHUH TCILIOOOMEH
OCYILIECTBSIETCS B OCHOBHOM, TEILIONPOBOIHOCTBIO.
IIpouecc oxHOMEPHOM CTAMOHAPHOM TEIUIONPOBO-
HOCTH B OJHOPOJHOM MaTepHasie ONMCHIBACTCS ypaB-
HeHneM Dypoe:

qT = - A(dt/dx) (1),

rae qT — HOBEPXHOCTHAS TIOTHOCTh TSILIOBOTQ T10-
TOKA, IPOXOAIICTO YSPE3 MIIOCKOCTh, MEPIICHIUKY -
JPHYIO TEIUIOBOMY MOTOKY, B1/M?; A — koaddunu-
CHT TCILIOMPOBOAHOCTH Matepuana, Bt/m-°C; t —
TEMIICPATYPa, U3MCHSOIIASCS BAOJb OCH X MPOXOXK-
JICHUS TEIIoBOTo moToKa, °C.

KoadduimeHt TeIuionpoBoJHOCTH A SIBISCTCS
OJHOH U3 OCHOBHBIX TCILIOBBIX XaPaKTCPUCTHK JTFO-
00ro TEIIOU30IMIMOHHOrO MaTepuana. U3 ypasHe-
HUS CICAYET, YTO TCILIOMPOBOAHOCTh MATEpUAIa —
3TO MEpa MPOBOAUMOCTH TCILIOTHI MATCPHUATIOM,
YUCICHHO PAaBHAS TCIUIOBOMY MOTOKY, IPOXOASs-
meMy CKBO3b TOJIIY MaTe€pHana Mmiomansio 1 m2,
MCPICHIUKYBIPHOH HAMPaBICHUID TCIUIOBOTO II0-
TOKA, MPU PA3HOCTH TCMIICPATYP HA BHYTPCHHEH H
HapyHOH noBepxHOCTAX, paBHoi 1°C. Yem Bbie
3HAYCHHUE A, TEM HHTCHCHBHEE MPOTCKACT MPOLIECC
mpoBeAcHus Teria. [losToMy, K TEMIOU30IAUOH-
HBIM MaTepHaliaM MPeIbIBIAIOTCI 0COOBIC TpeOOBa-
HUS TI0 TSILUIOTPOBOJHOCTH, AJIS1 HUX A JOJIKCH OBITh

menee 0,3 Br/m-°C. Ha TermonpoBoIHOCTE MaTepu-
aja mpH ero HEM3MEHHOM IUTOTHOCTH M CTPYKTYpe
BIMACT Psid PUIHUKO-XUMHICCKHX (HaKTOPOB U SIBJIC-
Huii. K Hambonee 3HAYMMBIM M3 HHX OTHOCATCH
BJIQKHOCTH U TIOBBIIIEHUE TEMITEPATYPHI.

Bropeiv crioco6oMm Temonepeaan B orpakaa-
IOIMUX KOHCTPYKIMAX sBIgeTcs KoHBekmwmdA. [lpm
Pa3IMYHBIX 3HAUCHHUSAX TEMIIEpaTyp HapyKHOH H
BHYTPEHHEH MOBEPXHOCTEH CTEHBI 3JaHUS U OMBIBA-
€MOT0 BO3JyXa IMPOUCXOAUT KOHBEKTHBHBIM TEILIO-
0OMCH — COBMECTHBIH MPOLIECC KOHBEKLIUH U TEILIO-
IMPOBOAHOCTH V TIOBEPXHOCTH cTeHBI. KoHBekumsa
ObIBACT C€CTECTBCHHAs W NpuHyauTeapHas. Ecre-
CTBEHHAs KOHBEKIMA TMPOMCXOAUT H3-32 PA3HOCTH
TEMIIEPATypP TIOBEPXHOCTH CTEHBI M OMBIBAEMOTO
Bosayxa. llpuHyauTenpHas KOHBEKIMSA CO3JAETCA
Pa3IMYHBIMA BEHTHWIALUOHHBIME crcteMamu. Kon-
BCKLIMS UTPACT BAKHYIO POJb B cO3MaHUN KoMpopTt-
HOT'O MUKPOKIHMATA BHYTPH MOMCLICHUS. JHAYUCHIE
KOHBEKTHBHOTO TEIUIOBOTO IIOTOKA OIPEACIIETCS
ypasaenneM HeroroHa:

G = O - (ta - 7) 2,

re g« — TeIIOBOHM MOTOK, BT, mepegaBacMelil KOH-
BCKLIUCH OT JBHXKVILETOCI BO3AyXa K MOBEPXHOCTH
ut HaoOopoT; t, — TeMmeparypa Bo3ayxa BOJU3H
MOBEpXHOCTH cTeHbl, °C; T — TemMmeparypa moBepx-
HOCTH cTeHBL, °C; o — KO3 PHLMCHT KOHBEKTHBHOU
TETIOOT/AAYH Ha MOBEPXHOCTH CTeHbl, BT/M*-°C.

KonpektrBHEIH K03} (PHIHEHT TemIooTAaYH —
(u3nuecKas BEIMYHHA, YUCICHHO PaBHAS KOIHYC-
CTBY TEILIOTHI, IEPEAABACMOM OT BO3AYIIHON CPEABL
K MOBEPXHOCTH CTCHBI MyTEM KOHBCKTUBHOT'O TCILIO-
oOMCHA MPH PAa3HOCTH TEMIEPATYp BO3AYXA H IO-
BepxHOCTH, pasHol 1°C.

Tpetuii cnocob mepesavn TEIIOTH — HU3TyYC-
HUC WU JYYIUCTHIA TCIUIOOOMCH, WUTPAIOIIMHA BaXK-
HYIO POJIb B OOMCHE TCILIOTOH BHYTPCHHUX MOBEPX-
HOCTECH OrpakKJAroIUX KOHCTPYKIMHA M OTONUTEIb-
HBIX TPUOOPOB. MHTEHCHBHOCTE IEpeaauu TCILTOTHI
MEKIY MOBEPXHOCTAMHU ITYYHCTHIM TEITIOOOMCHOM
MOJKHO VIIPOIICHHO ONPEACTIHUTE MO PA3HOCTH TEM-
nepaTyp 3THX HOBEPXHOCTEH:

Qn =0z (T1—T2) (3),

rae Ti u T> — Temmeparypa MoBepxHOCTEH, YIACTBY-
IOLIHX B JIyIUCTOM Terutoodmene, °C; ox— ko3 du-
LUEHT JIYYUCTOH TEIUIOOTJAYM HA IOBEPXHOCTH
crensl, Br/v?-°C.

XapakTepuCTHKOM TIpoliecca Tepegadd Tell-
JOTHI IPUMEHHTENBHO K OTPAXKAAIOIINM KOHCTPYK-
UM 3JaHUM U COOPYKEHUM CIY>KHUT TEILIOTEXHU-
yecKui KO3 GHULNUCHT, MONYYHBLIHNA HA3BAHUC — CO-
MPOTHUBJICHUE TEIIONEPEAAUE OrPaKIAOMIEH KOH-
CTPYKIIHUHN U XapaKTepU3YIOMHUH YPOBEHD TEINION30-
JSIMUOHHBIX CBOMCTB OTPaXKAAOIIMX KOHCTPYKLUI.
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UYewm BHIIIE CONMPOTHBICHUE TEIUIONIEPEAAYE HAPYXK-
HOH CTEHBI, TEM IYyUIIE €€ TEIUION3OAIHOHHEIC
CBOICTBA, T.€. Uepe3 Hee MPOXOANT MEHBINE TEILIA,
a, CIe0BaTEeIbHO, MEHbIIE ero moTepu. ConpoTue-
nenue Temornepenade usmepsercs B m> -°C/Bt u
obo3Havaercsa — R. Ouznueckuii CMBICT €TO YHCICH-
HOTO 3HAYCHHUS MOXKHO OOBSCHHUTD C ABYX IMO3ZULIMH.
B nepBoM ciyuae unciIeHHOE 3HAUEHHE COTIPOTHBIIC-
HUS TEIUIONIEPEate MOKA3bIBACT IUIOMIAAb MOBEPX-
HOCTH B M?, U€PE3 KOTOPYIO MPOXOIUT TCILIOBOH MO-
TOK MoIHOCTRIO | BT mpu rpaaguente temneparyp y
3To¥ noeepxHOCTH, pasHOM | °C. Bo BTOpoM ciydae
YHCICHHOE BRIpaKeHUE R MOKa3pIBacT KakOU TeMIie-
parypHeii nepenas B °C y BHYTPEHHEH U HAPYKHOU

MOBEPXHOCTCH Orpa)KIAroIIe KOHCTPYKIHH odec-
[ICYNT €€ TEIUIO3AIMUTY MPH MOIMHOCTH TEILIOBOTO
noroka B 1 Br, mpoxoasmero uepes 1 M? moBepxHo-
CTH 3TOH KOHCTPYKIMH. ]'0BOpS O CONPOTHBICHHUH
TEIUTONEpeAadYe HEOOXOANMO MOHUMATD JBA €ro MO-
HATHA: 00IIee CONMPOTHBICHHUE TCILIONEPEaAaduc KOH-
cTpyKInM R, M TepMUIeCKOe CONMPOTHBICHHE KOH-
CTpYKLHUH R

R, ompenemsiercs cymMMOM TEpPMHYECKOTO CO-
MIPOTHUBIIEHNA KOHCTPYKIHH R, paBHOTO cCymMme Tep-
MHYECKHX CONPOTHBICHHM €€ OTACIbHBIX CIIOEB
(Ri+ R+ Rs+ -+ Ry), 1 CONPOTHBACHUI TEILIO-
repegade ee MPUCTEHOUHBIX CIIOEB BO3AYXa V BHYT-
PEHHEH U HAPY>KHOU NMOBEPXHOCTECH KOHCTPYKLUU
Reu Ry

Ro=Ri+ Rs+ Ru=(Ri+ Ry+ R3+ - + Ry) + Re + Ry, M* -°C/Br 4).

TepMutdaeckoe CONMPOTHBICHUE TEIUIONICPEaAte
OJHOPOIHBIX CIOEB ONPEACIACTC O PopMyIIe:

Ru-Bn/ An, M>°C/Br, (5),

[€ Bp — TOJIIUHA N-CJIOSL B M, Ay — KO3 HUIHCHT
TCIUIONPOBOIHOCTH MaTepHania n-ciost, Br/m-°C.
ConpoTUBACHUE TCILIONCPEIAUC MPUCTCHOM-
HBIX CJTOCB BO3AYXa OMpeAensIeTes mo hopmynam:
R:= l/os u Ry= /oy (6),

TJE O5 U Oy — KO3(Q(HULIHCHTH TEIUTONEPeaa Iy COOT-
BETCTBEHHO, BHYTPEHHET'O U HAPYKHOTO MPUCTCHOY-
HBIX CII0EB Bo3ayxa, Br/m?-°C.

B cBa3u ¢ Tem, YTO TOBEPXHOCTH PEATHHBIX
OTPAXJAINNX KOHCTPYKIHUM H3-32 HEOJHOPOAHO-
CTH €€ CTPOCHHSI UMEET PA3NHUHYI0 TEMIEPATYPY,
JIsl TPAaKTUUECKUX PACUETOB BBEIACHO IOHATUE
«IPUBCACHHOTO COMNPOTHUBICHUS TEILIONEPEJaue
OrpakJamIieii KOHCTPYKUUN» — R 1, KOTOPBIM
HA3bIBACTCSI CONPOTUBJICHUE TEILIONEpEaaue OAHO-
CIOMHOM OrpakJaroIIeii KOHCTPYKIIUU TOU K€ ILI0-
IaAH, 4epe3 KOTOPYIO NPOXOIUT OJAHHAKOBBIH C pe-
JIbHOM KOHCTPYKLUEH MOTOK TEIIOTH MPU OJUHA-
KOBOM pa3HOCTU MEXKAY TEMIECPATypod BHYTPECH-
HETO U HAPYKHOTO Bo3ayxa. OHO ompeaesieTcs, Kak
CPEeIHEB3BEIICHHOE M0 IUIOMAAH 3HaueHHWe Ro, ¢
yaeToM R, BCceX pasHOPOAHBIX YIACTKOB KOHCTPYK-
LUK

Rnp=(R01-FI+R02-F2+R03-F3+---+R0n-Fn)/(F]+F2+F3+---+Fn) (7)

WU
Rup = (t:— ta)/(Q/A) (8),

rae Q — TerIoBOH MOTOK, MPOXOAAINUI Yepe3 KOH-
CTPYKUHMIO (MM €€ yyacTok), BT, A — miomaap KoH-
CTpyKUuH (MM €€ y4acTKa), M2,

Bripasxkenne Q/A — ycpemHeHHAs IUIOTHOCTb
TEIUIOBOTO ITOTOKA, MPOXOSMIETO UYEPE3 YCPETHEH-
HYIO IUIOIAAb OTPKIAOMEH KOHCTPYKLHUH, TO
€CTB!

Q tp—t
q == um g =" 9).
(]

[Ipu ycrpolictee (acagHOU HIOMALMHA C HC-
MOIb30BaHUEM 3((MEKTHBHBIX VTCIUIUTENCH POIb
TEILIONPOBOAHBIX BIJIIOUEHHIH CaMOH OTpaskaaro-
MIECH KOHCTPYKLUHH CBOAUTCS K MUHUMYMY, IIO3TOMY
MMH MOHO TipeHeOpeub. Takol y4acTok Hapy KHOM
CTEHBl XapaKTEPHU3YETCAd YCJIOBHBIM CONPOTHBIIC-
HueM rtertonepeade R, C momomeio ero Benu-
YHHBl MOXKHO CYAHTh O TCIUIOTCXHHYECKOW OJHO-
POIHOCTH OrpaXACHUS 4Yepe3 Kod3dduumeHT Temmo-
TEXHUYECKON OTHOpPOAHOCTH I. OH ABISAECTCSA OTHO-

MMCHUCM MPUBCACHHOTO COIIPOTUBIICHUS TCILIOIICPC-
Aa4C KOHCTPYKLUHU K 3HAYCHUIO YCJIOBHOTO COIIPO-
TUBJICHU TCIUIONICPCAAUC KOHKPCTHOI'O €€ YUaCTKa!

RgP

I’:W (10)

Hannbiii k03 QHUUUEHT BCErAa MCHBIIC €IU-
HuLpl. B mpaktuke mpumeneHus GacagHOW n30mi-
OUH HEOOXOIUMO CTPEMHTBHCH K MAaKCHMAITBHOMY
HCTIONB30BaHNI0 ¢¢ (DYHKUHMOHANBHBIX BO3MOXKHO-
creii. [Ipu a3Tom ko3P PHLCHT TEXHUIECKOH OTHO-
POIOHOCTH JOJKCH CTPEMHThCH K exuHuue. Kpome
PCLICHHS TEILUTO3AIUTHBIX MOKA3ATENCH, 3T0 UMEET
BOKHOE 3KOHOMHYECKOE 3HAYCHHE IPU OIPEIeic-
HHH CTOUMOCTH YCTPOMCTBA M30JISLIHH.

BaxxHpiM mokazareneM, CBS3aHHBIM C IIPHBC-
JCHHBIM COMPOTHBJICHUEM TCIUIONEPEAAdC SIBIACTCS
k03 PHLHCHT Tennonepeaayy HAPYKHOH Orpaxaa-
FOIIE i KOHCTPYKIMK — BETMUMHA, oOpaTHas Ry :

1
K=—m (11),
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KOTOpasl paBHa ILIOTHOCTH TEIUIOBOTO MOTOKA, MPO-
XOJAIIETO CKBO3b OTPAKICHHE, IPHU PA3HOCTH TEM-
nepatyp Ha ero nosepxHocTax B 1 °C. Orcroza cre-
JYET, YTO TEMIOBOM MOTOK ¢, BT/M%, mpoxoasimmii
yepe3 OrpakICHUE TEILUIONEPEaauc, paBeH:

q=K-(t; —ty) (12).

ITo Tpedosanusm CHull 23-02-2003 «Temmo-
Bas sammra 3xanui» [10] daxktuueckoe Ry, koH-
CTPYKLMHU HE JODKHO OBITh MCHBIIC CONPOTUBICHHUS
Teronepeaade, 0OCCICYHBAIOLICTO HOPMATHBHOE
3HaUCHHE TemmeparypHoro mepemaga AT mexay
TEMITEPATypOi BHYTPEHHETO BO3AYXA t; M TEMITEpa-
TYPOH BHYTPEHHEH NOBEPXHOCTH OTPaKIAOIIECH
KOHCTPYKIUH Tp. JTO CAHUTAPHO-THTHECHHYECCKOE
TpeOOBAaHUE BBIPAKACTCS YCIOBHEM:

tg—t
R >p 2 H

np = AT T Qg (13),

rae n — K03 ULMCHT, VIUTHIBAIOIIHIN 3aBUCUMOCTb
MOJIOKCHUS HAPYKHOU MOBEPXHOCTH OTPAXKAAFOLINX
KOHCTPYKIUHA MO OTHOLICHUIO K HAPY>KHOMY BO3-
AYXY; tu — pacueTHasd TeMIepaTypa Hapy>KHOTO BO3-
IyXa B XOIOAHBIN nicpuoy roaa, °C.

BeiBoabl. Takum 00pa3oM, BBIICH3IOKEHHOE
ITO3BOJIAET CACMATE BEIBOJ O TOM, UTO PEAITBHOTO I10-
BBILICHHS YHEPTo3(P(HEeKTHBHOCTH MPaK JAHCKHX 342~
HUI NPH YCTPOHUCTBE TECIIOBOM M30UMH UX (aca-
JIOB, MOXXHO JOOHUTBCS TOJNBKO MPH HUCTONb30BAHUN
HAVYHBIX MOJXOJOB B PEIICHHM 3THX 33Ja4. JTO
MO3BOJHT JKOHOMHYCCKH H TCXHOJIOTHYCCKH BHI-
TOAHO MOAOOPAaTh BHJI TCIUIOBOH HM30MALUH B 3aBU-
CUMOCTH OT KIHMAaTHYCCKOTO MECTOHAXOKACHHUS
00BbEeKTa, MATCPUANTBI K TEXHONIOTHIO €€ YCTPOHCTBA.
I'maBHOE B pemeHNM 3TOTO BOIIPOCA 3aKTIOYACTCS B
TOM, YTOOBI HE TCIUIOTCXHUYCCKUC MPOLECCH U SIB-
JICHUSI BIUSTH HA paboTy HAPYKHOU OTPakJArOIICH
KOHCTPYKINH, a 3((EeKTHBHO 3ampocKTHPOBAHHAS
KOHCTPYKIIHUS CAMONPOH3BOJIBHO VIPABIAIA ITUMH
IIPOLIECCAMH.

*Paboma ewinoanena 6 pamxax Ilpoepammol
paseumus onopHozo yHueepcumema Ha 6ase bI'TY
um. B [lyxoea.
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Kosukhin M.M., Kosukhin A.M.
ON THE ROLE OF HEAT CONDUCTION PROCESSES IN IMPROVING THE EFFICIENCY
OF FACADE HEAT PROTECTING INSULATION IN CIVIC BUILDINGS

The brief analysis of the technical condition of the country's housing and utility stock, which is mostly
composed of civic buildings, has been presented. It has been demonstrated that at present the housing stock
doesn't meet the up-to-date requirements of heating performance standards and the standards of buildings'
energy saving and energy efficiency. In order to create the proper internal environment of living premises and
the comfortable living environment most of civic buildings, erected at different time, need the large-scale mod-
ernization. The major part in solving this problem is played by capital repairs.

For its efficient implementation the integrated approach to the repair and building production is required,
with the use of up-to-date energy-saving technologies and materials. The efficient installation of heat insula-
tion for enclosing structures must be preceded by the professional building structural survey with providing
the scientifically valid recommendations, based on modern scientific achievements in this area, for the further
making of the technical design specification for these works. It is noted that the economical and technological
efficiency of selecting and installing heat insulation can be provided only by means of scientific approach,
knowledge of physical and chemical processes and phenomena, going on in enclosing structures under the
action of external and internal operational environment. It is also essential to learn to control these processes.

Keywords: housing and utility complex, housing stock, civic buildings, enclosing structures, capital re-
puairs, energy efficiency, energy saving, heat insulation, heat conduction, heat conductivity, convection, radi-
ation, heat current, heat transmission resistance of an enclosing structure.
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