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AKTYAJTbHOE MHTEPBbLIO

OTPAXAKLLAA TEMNTTOM30JTALINA
B SHEPIOCBEPEM AHOLLIEM CTPOUTENBCTBE.

Haunbonee sHepronorpebnsieMbiM CEKTOPOM B pa3-—
BUTbIX CTpaHax sBnserca ctpontenbcTso — 40-50%
Bceu 3Heprum. 40 - 60 % aron aHeprun aBnseT-

cAa TtennoBoi aHepruen. Tennonsonayms — KJIO4YeBON
asIeMeHT cTparerun sHeproaghtheKTMBHOCTU B CTPO—-
urenbcree.

oBble aHeprocbepera-
H OlLMe HOPMaTMBLI MO YAEnNb-

HOMY 3HepronoTpebneHuio
CTaBAT nepen npoeKTUPOBLUMKAMU
HaAUCNOXHENWY 3aaa4y onTUManb-
HOoro Bwibopa a3dpdekTMBHOW Tenno-
uzonauun. [llpakTuka noka3biBaerT,
4YTO OCHOBHbLIM ycnosuem addexkTme-
HOCTW MNPWUMEHEHWA TPaauLUOHHON
Tennon3onauun OK aBasetca TO,
4TO OHa [0/XHA OCTaBaTbCA CyXOu
npu NObLIX KIMMATUHECKUX YCNO-
euax. BeinonHeHwe atoro ycnoeus
yacTnyHo  obecneuyusaetca  npu
HanM4yMu Napo- U BO3AYXOHEMNPOHMW-
uaemoil memBpaHel C BHYTPEHHEN
M BETPO- BAArOHenpoHWLaemon,
naponpoHvuaemMoin  mMembpaHel C
BHELWHE CTOPOHbl yTennutensa. B
TO XE& Bpem# Tennou3onauMOHHLIN
marepuan (TUM) pnonxeH ycraHae-
NUBATLCH Ha AONYLLEHWUN «CTapeHns»
nnu  dakTopa pucka agerpagaumu
TUM. B HacTosLwee Bpemsa akTUBHO
BHEOPAKOTCH TEXHOMNONMA HABECHLIX
BEHTUNPYEMbIX cpacanos 7]

BCE O XKKX-N92 (10) | 2011 r.

cucTemsbl hacagHon TeNAoU30NaALUn
«MOKPOr0»  WMNW  «CKPENIEHHOro»
TUMA C TOHKUM LUTYKATYPHBIM CNOEM.,
OCHOBHBIM HEAOCTATKOM BEHTUANPY-
eMblx (acafgoB CUYMTAETCA BbICOKas
HayanbHas cToumocTe. B Poccunm
¢ cepeguHbl 90-x roaooB WWMPOKOE
pacnpoCcTpaHeHue nony4un MOKpPbIn
cnocoB (B [epmaHum npumeHs-
etca ¢ 60-x romoe). OpgHako, 0ba
cnocoba, UCNoNbL3YIoLWKne, Kak
npaBnno, CTeKNO- W MWUHEPanbHYIO
Baty WMAW NEHOMoONUCTUMPOa B Kaue-
cTBe  Tennov3onauuu,  TpebyioT
HaOeXHbIX UCNLITAHWA UX HA AONro-
BEYHOCTb B KIMMATUYECKUX YCNo-
BUAX 3kcnnyataumm B Poccun.
MNoatomy B nocnegHme rofbl MHTEH-
CuBHO BeayTcsa paboTel nNo cosep-
WEHCTBOBAHWIO TPAAWLMOHHBIX W
MOWCKY HOBbIX BbICOKO3(M(EKTNBHbBIX
TENNON30NALUNOHHBIX MATEPUanos.
OaHuM 13 Takux BbICOKOAddek-
TMBHbLIX MaTepuanoB Ha OCHOBE
BCMEHEHHbIX NONVUMEPOB HBASETCSH
oTpaxatowas Tennousonauua (OTK).

Y106bI WUMER MECTO OTpaxaroluii
addekT ans manyyaTensHol cocTas-
naouwen obuiero TeNNOBOro MnoToka,
OTW ycTaHaenmMeaeTcs C BO3AYLUHBLIM
3a30pOM, TEPMUYECKOE conpo-
TUBNEHWE KOTOPOrCc BKQYAETCHA B
nosHoe TepMW4eckoe COMnpoTUB-
nedue cuctembl OTU + 3amkHyTOE
BO3aylwHoe npocTpaHcTee (3BIT).
MaTtepran OCHOBLI, Ha KOTOPYIO
HAHECEH BbICOKOOTPAXAaWLWWiA Cnoun
(dbonbra), cosgaer O0OMNOAHUTENLHOE
TEPMUHECKOE ConpoTuBNeHune
R =4§/h

roe 6 — ToNwuHa OCHOBLI, M,

A — koadpduumeHT Tennonpoeo-
OHOCTW OCHOBLI, BT/M - K.

PacuyetHble 3HayeHuss TepmMu4e-
CKOr0 COMPOTUBAEHWA OOWHOYHbIX
otpaxatowmx 3BM [1], nonyuuBLInX
AKCNEPUMEHTaNbHbIE noaTeepx-
OeHWA B PA3NWUYHbIX WCNbITATENBHbIX
nabopatopmax W HaTypHbIX WMCMLITA-
Huax MN.H. YmHakoea [2], npu w3ny-
yatenbHon cnocobHocTn donbru £ <
0.1 cocraensioT



Ren = 0.4 - 0.6 M°K/BrT.

CpaBHeHWe 3HA4YeHWin  Tepmu-
yeckoro conpotuBnenns 3Bl ¢
MAaCCMBHOW TENNOW30NALUMEeRn C

am = 0.05-0.06 Br/m-K

nokasLiBaeT, 4TO OTpaxawowmue
3BMN TonwwuHoit Gonee 3 - 5 cm
He pauuoHanbHbl. JdPekTuBHbIE
cuctemsl OTU moryT cogepxatb A0
natu 3BI.

Tennousonauma 30aHWIR  MOXET
COKpaTUTL MCNONb3OBaHWE TEnnoBOR
3HEeprumn 4o 04eHb HU3KOTro YPoBHs Be3
60oNLINX YBENNMHYEHWIA B KANUTANbHbLIX
3atpatax. [lpw 3TOM CywecTByer
CNOXHAA AMHAMMKA MeXay crpare-
rMein PeKoHCTPYMpyemoro U HOBOro
CTpOUTENLCTRA. PekoHCcTpykuus
M30NAUMM M OCTEKNEHWA  MOTyT
YMEHBLUIMTE UCNONL30BAHWE SHEPrUK
Ha 30 - 40%. Hoeble apgaHus moryT
pasate o 80 - 90% cokpaweHus
notpebneHuss TEnnoeoW  3HEpPruu
N0 CPaBHEHWIO C TEeKyLlel cpepHen,
ecnM aoma CTPOSTCA MO HOBehLwewn
TexHonoruu. Takum obpasom, gonon-
HUTENBHOE  yTENNeHWe  CTaporo
xunoro ¢oHAa, NOCTPOEHHOrO A0
1995 ropna, 1 TENNOM30NAUMS HOBBLIX
30aHWA B COOTBETCTEBMM C HOBbLIMW
HOPMaTMBaMK ABNAETCHA FMaBHENLLNM
¢akTopom  ycnewHoro pedopmu-
posanun XKX. lMpw artom pgonon-
HUTENLHOE YTEenneHune TPaguuMoH-
Heimu TUM ( ctekno- n mMuHBaTA,
NeHonnacT u T.4.), KOTOpbIe LWUPOKO
npeacTasneHbl Ha Poccuiickom
peiHke (80%), noTtpebyeT OrpoOMHbIX
MaTepuanbHeix 3aTpar u Bonbwon
TPYAOEMKOCTH CTPOUTENBHOrO
npouecca w3-za Manoro cpoka ux
akcnayatauum, OcsoeHve Npou3Boa-
CTBa HOBbIX MaTepuwanos B CTPOM-
TENbHLIX KOHCTPYKUMAX NO3BOASET
3HAYUTENBHO  MHTEHCMdUUMpOBaTL
NPOUECC  CTPOMTENEHO-MOHTAKHBIX
paboT, ynyywWTbL Ka4ecTso CTPOM-
TensHoW npoaykuwn, Gonee addexk-
TUBHO WCMONL30BATL 3JHEpreTuye-
CKWe pecypcbl, COKpatuTb 3Kcnnya-
TAUMOHHBIE pacxodbl. B vyacTHOCTMW,
NPUMEHEHNE HOBbLIX BbLICOKO3ddEK-
TUeHbIX TUM Ha OCHOBE BCMNEHEHHbIX
nonumepoe Tuna OTU «MeHodon»
MOXeT  ObiTb TEeXHONOrM4eCcKum
peweHvem npobnemsl aHeprocoepe-
XeHua u pedopmupoBaHua XKKX. Mpwn
yTenneHuu crtaporo xunoro doHaa
HYXXHO MCXOO4WTH M3 HOPMAaTUBOB NO
yoensHomy sHepronotpebneHuio, a
He MO CONPOTMBAEHWID Tennonepe-
Aaum, T. K, Nnpy oTcytcTeuM oTpabo-
TaHHbIX  METoAuK  onpegeneHus
ponroseqHoctTy TMUM  m  cToikoCTM
K  BHEWHMM  3KCNAyaTaunoHHLIM
BO3OENCTBMAM, TPYAHO  OLEHWUTb
$hu3nyeckoe COCTOAHWE PEKOHCTPYU-
PYEMOro 34aHWA — €ro TennoTexHW-
yeckue nokasatenu. Takue Hopma-
TMBBI ceiyac paspabaTtbiBalOTCH U B
6nuxaiiuee spems BynyT BBEAEHDI,

Mpu PEKOHCTPYKUMKM CYLIECTBYIO-
wero xwnoro ¢oHAa pauvoHanLHen

MCNONb30BaTh CUCTEMBI BHYTPEHHEro
yTennenus, 4tobbl coxpaHuTe dacansl,
VMEIoLME WCTOPUYECKYIO LEHHOCTb.
Kpome TOro, coOxpaHas HapyxXHy0
OTAENKy 30aHvs, Takoe yrenneHue
MOXHO [enaTtb BbiGOPOYHO, YTO OH4EHb
CNOXHO NPV yTennexun cHapyxu. MNpu
BHYTPEHHEM  YTEMNEHUW  HaPYXHbIX
cteH npumeHenne OTU He npuBOAUT
K pagy HeratMBHbiXx  NPOLECCOB,
KOTOpPLIE WMMEIOT MECTO MpW WCMofb-
30BaHUK MaCCHBHOMN TEennoun3o-
naumm. T.k. OTU saensetca napowuso-
NAUMOHHBIM M BO3AYXOHEnpoHWLUAa-
eMbiM CMoeM, TO €e WCnonb30BaHue
HE NPUWBOOMUT K CHWKEHWIO CONpOTMB-
neHwsa TennonepegadYn CTeHbl BCneg-
creun audpdysum napa v uHpUIbL-
Tpauum Bo3ayxa. B To xe Bpems Heob-

. XOOUMBIM  YCNIOBMEM  MCNONbL30BaHUA

DONOAHUTENBLHOW TEennou3onsumMm npu
BHYTPEHHEM  YTeNNeHun  ABNSETCH
TpeboBaHWe: TEPMUYECKOE CONpPOTMB-
NEeHWe Hecylleil CTeHbl AO/MKHO ObiTb
HE MEHbLLE 3HA4YeHUs TepMUYEeCcKoro
CONPOTUBAEHWS CNOA AONONHUTENLHOW
TenAon3onaumMm

ARkpon< Re + (te /in) (RH +Rk ) (1),

rae t8 m tH — pacuyetHble Temne-
patypbl BHYTPEHHErO W  HAPYXHOrO
BO3alyxa, CooTBETCTBEHHO, 0C, Rk -
TEpMUYECKOE CONPOTUBAEHWE HECYLLen
crenbl, M* °C/Bt, Re u RH — conpoTtms-
JIEHWE TEenNoOTAAYN Ha BHYTPEHHEN W
HapyXXHOW MOBEPXHOCTAX CTEeHbl, COOT-
BeTCTBeHHO, M? °C/BT. T.k. Rk >> RH, 10
ycnosue (1) MOXHO NPeacTaBuTL B BUAE

ARkgon< Re + (te /tH) Bk (2).

910 ycnoeue obecneuuT Tennosoe
COCTORIHWE  CRoSA  AONOSIHUTENLHOW
TENAOM30AAUMM B 30HE  MNOMNOXW-
TenbHulx Temneparyp. Mpu Tepmuse-
CKOM COMPOTMBAEHWMN HECYLUEA CTEeHbl
Rk = 1 m? °C/BT 1 pacyeTHbiXx 3Haye-
HUSX TEMNEPaTYP BO3ayxa BHYTPEHHEro
ts = +20 °C u HapyxHoro tH = -30 °C,
senvynHa A Rkaon He AonxHa npesbl-
wartk 3HaveHua ARkpon = 0.8 m? °C/
Br. Tepmuuyeckoe conpoTvBneHue
JONONHUTENbHON TENNOU30NAUMK
nm3 MMeHodona Tuna A, 3aMKHYTOR
Bo3gylwHon npocnoiiku ( Ren = 0.5
m? °C/BT) n o6nuuosouHoro N'KJl 12.5
MM cocTaenset senuunHel ~ 0.7 — 0.8
m? °C/BT, 4TO ABNAETCS AONYCTUMbIM
B cooTBeTcTBMM C ycnosuem (1). B
Cny4ae BHELWHero yTenneHws ycno-
BMEM HE JONyLeHWs MNpoMep3aHus
norpanuyHoro cnos 6yaer ARkaon >
(th /tB )Rk .

3A0 «JINT» cosmectHo ¢ HUNCD
PAACH paspabotaHa KOHCTpPyKUMs
AONOAHWUTENBHON TENNOU30NALUK
HapYXHbIX CTEH C npumeHeHuem OTH
«MeHodon» . KOHCTPYKUMs cocTonT
w3 cnoa OTU TonwwmHon 3 -10 MM,
3aMKHYTOW BO3AYLWHOW NPOCNOWNKK
TonwmHon 10 — 20 mm, oBpeweTkn
W runcokaptoHHoro nucta (MKJT)
TonwwmHon 12.5 mm. lMpoeegeHHbie
MCNLITAHNA Takoil KOHCTPYKUMW B
KNMMaTU4EeCKONn Kamepe nokasanu
acddpekTMBHOCTE NpuMeHeHna [eHo-

KOMIIeKCHbIV nogxon4 K SHBPFOCfﬁepE})KE?HMI'D

dona B kayecTBe AOMNOAHUTENLHOWN

Tennou3oNauMn  Npu  yTenaeHuu
cyuwecTeyiowero  ¢doHga - KunbixX
30aHWi, T.K. NO3BONAET YyBENUYNTL B
1.5 - 2 pa3a Tenno3awuTty HapyXHbix
CTEéH NP MUHUMANBLHOM U3MEHEeHWK
obbema nomeweHuin. [ockonbKy
pekoHCTPYKUMA hoHAA XUNLIX 30AHNIA
npegycmaTtpueaer m 3amedy ocTe-
KNneHns Ha AOByxXKamepHble CTekno-
naketsl (Roct = 0.55 m? °C/BT1) n
TaKkke MNPOBOAUTCH HA HapyXHON
creHe, To 06a npouecca (yrenneHue
W ocTeknexve) moryTt Beite 06beau-
HeHbl, Onarogaps npocToTe ycra-
HOBKW KOHCTPYKUUK BHYTPEHHErD
yTENNEHWA, HEBLICOKOW CTOMMOCTWU
paboT 1 BO3MOXHOCTU NPOBOAWTL WX
BbIBOPOYHO, 4TO O4€Hb CNOXHO Npu
yTenneHun cHapyxu. B 3aknioueHuun
cnenyeTt Takke OTMETWUTbL, YTO Kakum
66l kauecTBEHHbIM He Gbin TUM, ecnun
OH YyCTaHOBNEH He B COOTBETCTBUM C
TEXHONOrNEeR, TO ero nydwme kaye-
cTBa MOryT ObiTb HE peanvM3oBaHsbl.

K.T.H. Manankos B.@.
TeXHUYECKMIA CreumnanncT
3A0 "3asog "JINT"
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