[image: image1.jpg]CeroaHs aBTOHOMHbIE CONHEUHbIE CUCTEMbI
7151 TOPSIMEro BOAOCHAGIKEHUS U OTOMeHNs B
VIHIMBAZYITbHBIX KU/IbIX IOMaX MOTYT MpMme-
HATLCA ARKE B LUMPOTaX C HEBBICOKOI CONHeY-
HOI1 aKTMBHOCTbIO™. HO uX mpumeHenne B
cpeneit nonoce Poccuin CTaHOBMTCS aKTyarth-
HbIM TONbKO MM YCTIOBIAM BbICOKOM SHEProad-
EKTUBHOCTV 30aHMS, NO3TOMY BKHO Orpe-
JenuTb  LOCTyrHble 3Heprocbeperatoluve
MeporpusITIAsL, KOTOPbIE C/IEayeT MPOBECTH
TPV YCTAHOBKE reMMOCHCTEM.

ABTOHOMHDIE COTHEYHDbIE CUCTEMDI
ANSl UHAUBUAYANbHBIX A0MOB. Y. 2

B. B. 3aaA3, KaHA. TexH. HayK, 3as. naGopatopuel, Bcepoccuickmin MHCTUTYT 3neKTPUGMKALMM CENbCKOro XO3sHCTBa

(THY BM3CX)

CUIMB UCTIONL30BATS SHEDTMAIO CONHEYHON Dajina-

P.MM B cucieme TBC w ienfocHabxenns oRoeio
FOMA, CREAVET NPeilpUHsiTh HKeKoTOpsIE Mepbl
s 1010, 410081 OF OTBENAN KpUTEPUAM JHEDT 03ddek-
TUBHOMO j10Ma. PaCCMOTOMM OCHOBHHIE Hanborc
JIOCTYTIHBIE TYTY BHEPTOCHEPCKEHMS, KOTODBIE BKTYab-
Hil B CONETAHUY C UCTIONL30BAHUCM COSHE HOM FHEPI/n
B UHAYMBYYANBHBIX JOMAX,

MoBbilIeHNE TEMO3ALMTEl UHAMBUAYANbHBIX
KNAbIX LOMOB

WHaysviyanshisie 1oMa u3 6pyca unmn BpeseH, kap-
KBCHOT() THIA 1 KOTTEIXM © KVDIVAUHEIMU CTEHEMM TO,
LUAKOV: B /182 KNDINYA OBNATAI0T HES0CTATOUHbIM YDOB-
HEM TENI03E1LMT b, BbIHYXAAS BNAAENHLER 3aTDRYMBE] L
Ha OTOMNGHHE SHAYYTENbHBIE CPBICTBA WM OTKASbI-
BaTLCH OT IPUX/BAKIS 58 FOPO/IOM B 3VIMKEE BREMS,

B 1a0. 4 NPEACTABNEHb! A2HHBIS 110 TEIIONOTEPAM
TUMM4HOTO 2-31XHOIO KOTTEKA C MAHGDAOH obiieit
nnoLiaaso 205 17, C KUPNKUILIMY CTEHEM B 2BA KMDTK-
4a NPU HAPYKHOW Temnepatype -28 C.

Kax cnesyer w3 1abn. 4, 060rpeTs TaKOR A0M MOXHO
PY YCTAKOBACHHOW MOUWICCTH CHCTEMBI OTOMACHMA
30 kBT, pacxoays no 0.15 kBT Ha kaxuulit KBaAPaTHLIA
METP XANIOH Niowaau.

[Mpyn Hanuuuy Nepenana TOMNepaTyp MEexJly BHyT-
PEHHEA VW HapyXHOW NOBEPXHOCTEMU OrPAXAZIonei
KOKCTDYKLMM  [OME BO3HMKABT Teriosok noTox
HanpasierHbid B CTOPOHRY NOHUXEHUs Temiepalypbi.
Orpaxfesse OKkashiBae! CONPOTUBIBHKE TEMTOBOMY

TOTOKY, KOTOPOE HadsIBE
pepave B w'+'C/Br:

0T COIPOTABIIBHUEN TENN0Ne-

R=1/a+ R+ 1/,

TG ¢ Wt~ COOTBETCTBEHHO KOIPOULNCHTL TCrUIC-
OTOAY OT BHYTOCHICT O S03/1yXa TOMELLEHIS K SHYTPCH-
HEM MOBEPXHOCTY HAPYXKHOIQ O PAXICHMA 3ABHUA 1 OT
HapYKHOM MOBEPXHOCTH HARYXHIOTO OTPaxjieims 31a-
14257 K HAPYIRKHOMY BOSYXY;

R, - TEPMMHECKOE COMPOT/BIEHHE O PAXTAILIGH
KOHCTDYXUMA

R.=bd/A
118 & = TOALIMEE TENNGUAOTSLIAOHHOI O CIIOH HAPYXHOIG

OF paXIEHMSI. 1

A~ KO3OOUIMEHT TENACTIPOBORHOCTH, BT/M+ C.

C 2000 rona seien 2a Espornoit B UgHTpansHolt
4actu POCovM BCTYNMAM B CUIY HOBLIC HOBLILEHRELIE
TPEGOBEIVS K TEINIO3AILMTE OTPAXIAIOWNX KOHCTPYK-
uvit, Mo KOTOpbIM Besmia A noswiwera ¢ 2,0 oo
3.2 w7+ 'C/BT {2nA CKOM ¥ ABEPECIA 3TO HAUEHUE HIKE),
TpeBosaHmsi K TENOU3CAALMA AOMOB B PasHLIX ofna-
TsIX POCCIiA 33BMCST OT HANPAXEHHOCTH OTONUTENbHO-
ro riepuong 3a oz (H, rpajiyc-cyTkui:

H=TN,

rpe T - cpeins Hapyxkas teMneparypa, C:
N = MTERLHOCTE OTOMATENILHOTO TIePAOMIA, CYT.
(s Mocksel N = 213 cyT.)

* Okonuanie. Hauano craten swraiire s xypHane «JHeprocGepexenuen 2008, Ne 8, C. 64,




[image: image2.jpg][ Tennonotepu TMRMYHOTO 2-3TAXHOTO KOTTEAXA ¢ MaHCapaoi obuiei nnowaasto 205 M’ npu Temneparype

HapyxHoro Bosgyxa -28 °C

| DnemenTL! KOHCTPYRUMI |

Mo — 3arparer Ha YCTAHOBNEHHAST MOWHOCTD
Fas i Crenbt ‘ Okha | Kposns ‘ Mon i Dlsepn BEHTHAALMIO CHCTeMbI OTOICHMS
- -
Tennonorepu, kBT 154 8,73 | 4,16 1.9 i 1,14 3.65 2085
D~»Az:.A‘gf(>» npo- 15 ‘ 205 " 55 | 2 2 |
LUeHT TEMACTIOTEDE | | |

Tax, serpumep. 8 1. Coun H 044, B Mocxkee —
5030. a & cpearorno MepMarnm — 3 180 rpanycs-cyTox,

TenncnoTepy JIoMa B TEYEHYE TOAA YEPR3 OFPAX-
Aaume koHCTRYKiK (Q. BT+4/r0a) onpeaenum no
YIPOILIeHHON hopryne:

Q=Z[24N(T, - T}/ R],

e T, - TemnepaTypa BHYTDEHRHET0 B03ayxa, ‘C, pasia
20°C;

T, ~ 1EMICDETYPA HaPYXHOTC Bo3ayxXa, C:

S olaab OTPRXAEEUS, M.

[Mpu pasHsIX TENNO3AWLMTHLIX CBOMCTBAX CrpaxIan-
IWMX KOHCTRYKUM A0MA TCNNOMOTepK 3a roa 8 Mockee
Byay1 e 1,6 pasa BbILe, Yen B Fepmadum, 1 noytn s 5 pas
BuIe. 4eMm 3 1. Coun, noaTomy ans Mockasl 1peyeTes
MOBLILICHYE BEAMHLI R 1 MeN N0 TenNo3alLTe.

OBb1HE 0GBEKTABHAS OLEHKA TEMIO3ALLM b DOBO-
JWTCS: © YHETOM TCAOBOTO DACKOLE TENIOBO0M JHepruu
Ha QHULY NANE3KOI Noitaam sioma, B Espone paapa-
GoTaqa KIACCUOUKaLMA JIOMOB 110 BENMHHE Terono-
TpeGIIerns 3HEPTUK, NEACTABAEHHEN § Ta6h. §

MoKasaTenu pacxoad Terla. Hapsily C0 CTOMMOCTbIO
KBAAPATHOTO METOR XIS, SBI501Cs KIIOHCRBIMM PV
esifope npoekia ona B FepMatii, TAe HOpMATMBOM
YCTaHOBNGHC TCAOBCE noTpebnedue Tenna ue Goace
70 KBT+4/M° M CTUMYIMPYETCS NOSBACHAE OOMOB,

10TPEBAAOUIX SLUE MOHBLIE SHEPTUM U MCTIONB3YIOLLX
BW3 (Batep. coniue v 7. 1.} B Mepvanny BRejlena uenas
CYCTCMA NIBTOT A 3aCTPOMIMKOE, DELIMBLINX CTPOUTE
Takol oom. JlocTuxeHue HOPMATUBHSIX MokazaTenedt
NAeT ABYMA MyTaMuU. Nepasit NyTh CBSAaH C NOBLILEH-
e TeNNI03ANMTE CTROUTENbHBIX KOHCTRYKLWA, 3 BTOpOR
BKNINHAET NOABOP KOMIVeKTa npecdpasoBatenen BU3. 8
CO4BTEHUN C MCNOIIE30BAHNEN SHEDTOIKOHOMHON Bbi10-
BOW 372K1poTeXHIKA. Orparnyierius HakiaubsalnIos Ha
APXUTEKTYDY BIBHWS, TDEAENIHD YMEHLLIGA MNOWAms
QCTEKNEHNR CEBEPHOH CIOPCIiL JI0MA,

Jinst MocKsbl CORILHAR TGMNEDATYPa OTONWTE  bHOI O
nieproga cocTasnset -4 ‘C, MUHUMAILHAS 10CTVraeT

-30 "C. v nput TeMnepaType BHyTHY Zoma 20 'C nepenan
TEMNEpaTyp COOTBETCTREHKE 24 1 50 'C. 1. ¢. oTAKyaeT-
©s1 82 pasa. Cyserom hopmynisl packeTa Tensonoteps O,
YOTAHOBNBHHAR MOLLHOCTL GTOMMTENIEHOTO 0BopY/10Ra-
K5 Ars MOCKEBE 8 CIIYMAE TEMIEPATYPHOTO MUHAMYMA
[07XKA B 2 0333 NPERSIETE CREAKKN BRIHUHY
HECOXO/IMMON MOLLHOCTY DTONAHUS. PE3yNbIaThl pac-
“E7a BEMUYMH YOEALHOM MOLHOCTY CUCTEMD] OTONNEHMS
5 2oMOB B MOCKBE, COOTBRICIRYIONULIMX ERPONEACKDA
ksaspurxal npeacTasnets B Tadn. 1 {cm. 4. 1),

B pacHeTax TENN03AWMTL O PEXIGIOILIX KOHCTRYK-
LM CRISYET YHTHIERTE, HTO MX CyMMaphas MIolas ¢
YIETOM OTONKA ¥ 11012 B CPELHEN MPEBLILAST KUY
11011311 2-3TAXHOMO JOMA MYt BLICOTE 110101608 3 1 8
2.2 pasa. py 9TOM TEPMUUECKOS CONPOTUBASHWE Ten-
nonepegadie R CTER, NOTONKA 1 11012 St COBPEMEHHOTO
BHEPTOAPOEKTURKOTD JOMA B LEHTPANEHON “acTh Poc-
e A0MXKO BaiTs BbiWE 5 M7« 'C/BT, U eile fononku-
TeNbHO 0K0S10 50 % BCEX 1EIIM0RLIX NOTEPh NPUKOASTCS
Ha OKKa, 1880 1 BEHTAJISLIO

B 7abs. € cBegeHbl GCHOBHBIE TEII0TeXHUNECKUE
XAPAKTEPUCTURN CAMBIX TIONYASPHLIX CTPOUTEIbHBIX
MATEPNATOE.

BbIGOP TENNION30NSLMOHHLIX MaTepranos

3 BCEX MaTepUanos Ha Cer oL SILIHIA ICHD NYHLWN-
MU CBOICTBaMM OBNIALIAIOT DKCTRYUOKHEI MOAMCT/ADON
«MeHONN3KE» ¥ BCMEeKeRHBIW nomvatunen «MNerodaons,
BHAUUTENLHC NPEBOCXOASIIIME JICDERO, MUEEPALHYIO
BATY. M1EHOINNACT ¥ /1. B OTAMIME OT OBLIMHOTG BONEHEH-
HOTO NOAMGTUPONA (NEHONJACTA), UBTOTOBIEHHOTO N0
BECCNPECCORON TEXHO/IONMN ¥ COGTOSIIIETO M3 MHOXE-
TBA TPARYI, MEXLY KOTODBIMYA MOXET MPOXOMUTS BO3-
1IyX, CIPYKTYPa <TTEHONTIBKEA> NONHOGTBO OIKOBOANA 1
YMEET MONHOCTBIO 3aKPBTLIE MUKDONOPH! DASMEPOM
0,1-0.2 mm. <[BHONIGKC» BHITYCKARTCS B BUALE MIMT
TONWMKOY 01 23 10 100 My Mnowansio 0,72-1,44 1. Ero
11004HOCT: Bonice Yem 8 10 pas NPeBbILIAsT IPOYHOCTL

=
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[image: image3.jpg]TaGn. 6. OcHOBHbIE TEMNOTEXHUYECKME XAPAKTEPMCTUKM HEKOTOPBIX CTPOMTENbHBIX MATEPHANOB

Hauvenosanie Bosonornowetme | p, e, rme e
no o6emy, % B cyxom cocronuui | BO BAAXHOM BOIIYXE
Cransian apmatya 0 | 7850 58 -
Xeneaoberon 2300 168 204
Kprirs aos 1800 0.56 084
5110% 13 RHEHCTONO 6670Ha 600-800 08,1402 0.26-0.37
LIpeBcoiia ronepex 30710KeH | 50 | 009 018
Mungpansiias sata l 40 | 0,029 0,047
Creciosara | 14 | 0,035 -
ToaryaMpoRAHHbIA TeHOMAACT (RCTe Gt — 5 —
onetapen
SeoTpYSHORHS NOMGTARON <[TeHoT e Manee 0.2 | 30-40 0,03
Mesononypean | 30 0,04 ! 0.06
<Mlenoiaon o2 ® 0,04
[ oz &0
“Hlevopon 0635 34-84
Boaayx

NIGHOMNACTA, BLAGDXMBAN HATDY3KY HA CKaTHE A0
63 kr/m. «TEHONNSKG» COXPAHRET CBOW CBCHCTBA nocne
JUTMIGNLHOTO BOSJGACTEYS LMKI0E 3aMOPaXvBaiie-
orravsatine (20 1000 uknos}. My aHanorudHb X UCbi-
TakuAX 08bHLIF neHonnacT Tepaet ao 40 % Tennesa-
LMTHBX CBOCTB, & neHononmyperar rocne 200 umkice
NONHOCTLIO PagPywacTcn. Breaeme B COCTaB ainve-
peroBLX A06aBOK AeNAST MOHOMMKE TRYAHOCrOpae-
MbIM MATEDUANON.

Kaximih npotierT Bnary 8 CTPYKTYPe TeniiousonsTe-
pa yBeNMYMBAET KOAOMUUMEHT TENJIONPOBGAHOCTU HA
g Brara, NpoHUKLIAS BHYTOb MATEDVANE. 1P MURY-
COSbIX TEMIIepaTypax 3amepsael, wic eule Sosee yxyil-
1AET TeNJI03AMTY, NOCKOSbKY Ne UMeeT Tennonpo-
BOAHOCTb 8 4 paga ssllue Buabl, Kpome Toro, 0Bpasosa-
HUE SibId CONDUBOXAAETCS DACLIMDEHHEM H, KaK Crea-
CTBME, MEXaHVIECKMN PASPYIICHHEM TEINICA30IS Opa.
BLICOKan CTONKOCTL K BO3AEGNCTEV0 TERMOLMKICE onpe-
ZIeNsieT PEKOPAHO BLICOKUY Cpok (Bonee 50 net) coxpa-
HEHIS BCEX SKCIUTYaTa1MOHHIX CBOICTE «TleHonnaxear.
NoAoGHkix NOKazaTeneH He UMEQT MSHOMAACT M HI 04K
BONOKHUCTBIY YTENIUTE .

W3BECTHE TPU OCHORKLIX CNOCOGa TEnnonepesiavi:
TENIONPORO/HOCTL. KOHBEKIMS M MaNyueHne. Pagibie
METEPUATB HEOZWHAKOBO BIVASOT HA 3T COGTABNSI-
M8 TRIVIOBOIC 110TOKA. T10 BENMMUKE 18DMUIECKO O
CONPOTUBIEHNS CAMbIM NYHLIMN YTRIUATENCH SBIAGTCS
BaKyyM, & CaMbiM ZOCTYNHBIM — BOZAYX, HO NOCASAHNA
CIOCOBEH K KOHBEKUAW, OTHETO XONGZHBIE W TEMibe
TIOTOKM TIOCTOSHHO NEPeMELInERIc Cs. Mperoas
BCKLWKM CIYX1T CO3/AHME 3aKPLITOM MVKDONODNCT O
CTRYKTYPSI YTCMAUTENS, @ NPCTUS MATYHCHMS SOHEKTA-
BEH METRTUMECKIIA 3epKabhblil 9KDEH B B1de alioMU-
HUEBOHN BOoLIv.

JIYUMCTHI TONACNGPEHOC CYLLECTBYET Mov MIeSkiX
Temneparypax. Mpu paciete QU3MUECKUX MPOLECCOB
TEIIONEPEHOCA BO BHUMAHUE NIDMHIMAETCS HE TEMIE-
patypa otHocutenshio O 'C. a aBoonothas pazHocTs

Temneparyp. 4aMm 60nbilie PA3HOCT TEMNBRATY) CHAPY-
KV W BHYTPUW 31aH1s, TeM DOAbILE 181I0BOY 1ICTOK 1 18M
Gosblie JyMMCTAR COCTAB/SIOLAN TeNaonoTeps, Ans
OBbMEBIX XWX 3AHKA, HE UMBIOWNX OTPEXAIOWEH
UB0NSLAN, JYSHGTBIE TEIVICTOTENM MOTYT COCTEBIINTS &
32BUCHMOCTY OT HAPYXHOH Temneparypsl o1 26 10 70 %
ofilien Benumisl TENACNOTePs, BeeheHne oTpaxar-
el usoNAUMK ¢ KOIPGULMERTON OTPEKEHNA B MHbpa-
KPACHOH 0BracTy Bbile 95 % CHIDKAET JIYHMCTLIS TENTo-
TIOTEPN IOMMENHO B 2 pada.

«[TeHOMON- UMERT CTPYKTYDY MHOTOCIOMHOrD Mate-
pUana, COCTORLIETO 43 RCNBKEHHOTD NOIMBTANGHE T0I1-
LHC#H ot 2 1o 10 Mm C paaMepo! P oKone 1 MM
NOKPBITOTO NOIMPOBEHHON GMIOMUKEMEBON (GONbron To-
WHHOH 0KoM0 10 MKM. B CTROMTENBHOY KOHCTPYKLMK
MaKCHMaNbHb 3GMEKT L0CTHI 28TCH 1PN HAMYAM BO3-
nylwiHgro aasopa B 1,5-2 oM 1o 06e cTopoksl oT «[et
donas. B 9TOM Cy4ae COMpOTVESBHKE TeTNoTepesaye
R =12 wn 135 M +'C/Br, 410 COOTEETCIBYET TOMLMHE
neHodoia 4 n 10 M. Moy Hapyxiioi Temnepatype -20 'C
«[Menodons TOMUMKOM BCEro 4 MM DaBHOLEHEH N0 Ter-
NO3ALLNTE TOMUMHE CRICAYIOLLIX MATEPVaros: KNP
672 wm, rasoneroBeton — 348 mm, nepeso - 135 Mu,
MUHEpanHas BaTa - 77 MM, NEeHONacT - 48 M.

Onrumanbro <Merohon: KeOBXCAMMO NOMBLIATE Ha
BHYIDEHHEE CTeHe NojL 0BLIVBKONH. OCTARINs MEX
«MeHoMonoM» ¥ OBLIMBKOR BEHTUNVPYEMBIA BOAAYLIHSI
KaHan, d noJ OBLWMBKON CHAPYXW CTeHB AOTONHMTENSHG
NOMBLLATE TEIVIOV30/AUNIO 13 «TleHoiakeas. Mivia v
«TleHolyIakcas 10/iL1mHoi 100 M uveer A=3,3w"+ C/Br,
Y10 PaBHOUBHHC ToMwHe Aepesa 500 mm, wik 200 vm
neHonnacTa, MopoGHas MHOTOCIOMHES OrPaXLaIILas
KOHCTRYKLIAH, BRIIOHaS CIION 01pNHua nv Ge10/1a B Kave-
CTBC MEXHCCKA HOCYLLETO S/ICMEHTA, BYIICT UMETb CyM-
MapHOE TENAOBOES CONPOTUBAEHME BriLle 5 M°+ 'C/BrT.

BerTMivpyeMas KOHCTDYKLYS HABECHOH 08nmMUoBKM
COXANSIET HAPYKIYIO NOSCPXIIOCTS CTCHL! MOCTORMHO
CYXOFA, CHXAA B XON0AHOS BPEMS FOAA TENJoNoTeny 40





[image: image4.jpg]MUHIAMYMA, JIETOM Xe BEHTWDYEMBIN GRCRL BBINos-
HEET GYHKUMIO CONFUE3AIIMTHOND IKPAHa, O1PaXaiouie-
7O 3HAUMTEIIBIYIO HACTL NAARICULSTO HA HETO TeMSI0BOr0
NOTOKA, @ BOAAYLIHAN NIPOCONKA CIYXUT BOHTUASLMOH-
HbIM KBHANOM L% BOCXOISLUEO MOTOKE, G KOTOPhIM 13
10 YXOA81T MBTWLIKK Tenna

Ecnv cTeuy AoMa, COCTOALLYO W3 ABYX KUPMWYen
yTenauTs <NeHodonom» 8 CosaTaHum ¢ «TeHONNKCo!
TO N0 CRABHEKVO C AaHKsiMy 1abi. 1 1pebyemas Moll-
HOCTH GUCTEMb! O107LIeHNs Ui 0B0IPeBa 2-5TaXHOro
J10Ma © Makcapaoi nokeautes ¢ 30 ao 12 kBT, Ko npu
9TOM [0S TENS0MOTepb, CBASAHHEIX C OKHAMI 1 BEHTU-
nuven, Bospacier A0 70 %, Takun 0Bpagon, uciosib-
3oBanne ohOEKTVBHLX TEMIOUOIMPYICLLIX MaTepua-
7108 MPUBOAUT K HEKOTOPOMY MPELENy, NoCE KOTOPero
6€3 LONONHUTESLHLIX MEPONpUsITU Jansheilies yBe-
JIMHEHME TETINOMBOMSLMM HE FIACT OLLYTUMLIX DEgyNsTa-
08 B CHIBKCH/M JHEDTO3ATPAT.

Pellenre BONPOCOB BEHTUNALMM

[ns cozsakva 8 A0Me YUCTORO BO3AYXa Tpefyetea
OKONO BAHOTO BOBIYXO0OMEHA B YT, 1. €. 34 310 BpemMs
HEOBXO/1VMO CMEHM T BECH BOGJYX IOMEIILEHIMS! Ha CBE-
it Mo oBuwieit niowsagn Aova 206 v u BsicoTe
nometesnid 3 M oBsem Bosayxa cocTasnset 615 M v
TONBKO LIS €10 HalPesa 1101 HADYXHOR TeMieparype
-20 °'C notpebyercs 8 kB + 4 snepr v, Borvline peacp-
81 OHEP CBCPEXCHIS AOMA CBASAHL C ONTUMATSHEIM
DELEHUEM MPOT/IenM BERTUISILMK,

CywecTBYIOT 1BE CXEMBI BEHTVASUAN, UACATBHOC
NEPEVRILIMBANNG N BHTECHEHE BOAYXA, KAK B MOPLI-
HeBOW MawwHe. Mepsas cxema xapakTepka mans
KaMEHHBIX JOMOB € HENDOHMLIRBMLIMK CTeHamMy. B Hux
CREXMY BOBJlyX NOCTYNAeT 4epes WEW B OKOHHsIX
NPOBMAX, HAPYKKOM 183K, HEPES OTKPAITYIO HOPTON-
KY WIM OKHO, OMELLMBAETOS G BATPSEHEHHbIN BO3AY:
XOM, W OMECH Y/JINETCS YEPea BHITSXHYIO BEHTAs-
Um0, QKHAKO B NOMEILEHUM NPK BTOM 0CTAETCS Gunb-
Wwol 06beM HEBEHTUIIMPYEMBIX S0H, W A0CTHYL Grus-
KOM K HYJIO KOHUEHTPEUAY BPC/NBIX BSLLCCTE 3aTPYA-
HUTCHO.

BuITECHUTENLHAR CXEMa XapaKTepHa ans GpeseH-
HBTHIX ZOMOB, Ti1€ NDOGIIEME 3KONIOTHM 1 BRHTUIS LMK
pewanTest camn codoit. B Takom A0Me TENNo NpoxXo-
LT ONOPSK CTEH, & CBEXHM BOIZYX MLET BLOSb Gpe-
BEH, BXOJA YePe3 TOPIls U BhIXO/IS 8O BHYTDL 110 BCe¥
TOREPXHOCTY CTeH. 3arpsishenksil RO3AYX YXOAUT
4EPE3 NEUHOR ALIMOX0 U LLeNK B NOTOAOYHOM Nepe-
KOBITIAY. BO3ayX NpW BBITECHUTEBHON CXEME UMEeT
MANYH CKOPOCTh (2-4 M 4], 1BUXKETCH DOBHBIM HPOH-
TOM, 1104TM HE NEPEMEILNBAsCh, 410 obecneymsaeT
HEOBXOAMMYIO CTENEHb Bro YACTOTBl ¥ OTCYTCTBHE
HEBEHTHAVPYEMbIX 30H. B pesyisiare, obiiee koiv-
4ECTBO BEHTAIMPYSMOTO BO31yXa 8 BpeBeHYATOM
A0ME MOXeT GbiTe 20 4 pPa3 MeHbLUE, HEM B KAMEH-
1 B 4 pa3a MeHbILE 33TPAT SHEPTUN HA €70 BeH-
TMNSLMIO.

Mony-aeTces, 470, € OAHOHA CTOPOHBI, KAMEHHbIA AOM —
9TO HRAEXHOCTh, MDOYHOCTb, NOXEPOBE30NACHOCTE 1
LONTOBEYHOCTE, 8 C APYIOi — KoM@OopT 1 3Konorie-
ckad  Bes0nacHOCTh MPUCYUM  fWlb  KMAULEM,
NOCTROBHHSIM U ABBBZ. GOMBUWMHCTEO COBDEMEHHbIX
TEIICUQISILAOHHBIX U 118POUBOIISIMOHKEX MaTep/a-
1o 0feCiedrBacT BbiCOKNit YPOBEHSL aHEPrOCHEpeXe-

HUS, HO, K COXRNIBHIIC, MMEIOT HU3KVE T10Ka3aTeNm 1o
KOMDORTY 1 KO A

MenobaoBatie: COBPEMEHHDBIX OKOH, OCHALICHHbIX
SOGOKTUBHEIMU YIIOTHUTENAMM, 3aKPLIBAET OB6IHHBIN
UCTOUHUK NPUTCK CREXETO BOJAYXA, 1 BLITAXHAS BEH-
TR 0 HG MOXET CNpaBuTsCa CO CROMMM
gapasami. Belxon 13 aToi npobnemsbl COCTONT B YCT:
HOBKE ClHeUManhHoW sKeprocheperaiuiel ReHTUAS-
UMOHKOI CUCTEMB! G TDIMEHEHUEM PEKYNEpa MK Terna
IXOARILEro BO3ayXa. OTAMSUTENEHOA DCOBEHHOCTHIO
TAKMX BEHTATISUMORHEIX YOTAHOBOK SBASIETER TO, 4T0
TENIO BLXOASUIE!C [10TOKA KOMHATHOTO BOSLYXA Nepe-
11aC1Cs1 BXOLALLENMY XONIOSHOMY BOBLYXY B ClIELMasIbHOM
BPALLAIOLEMCS poTope. [pu paskbix ofsemax apuTos-
HOTO 1 OTPABUIaHkOr 0 BO3IYXE COBPEMEHHLIE POTUP-
HbIe YCTaHOBKM C10coBiinl Bo3Bpavin 40 80 % 1emia, a
SKOHOMMA TONIMBA B LEAOM JUIS OMa COCTaBAseT
okono 30 %. [ns goma mnolasio 205 M7 ¢ younerHo
TENNON3OSLIMEH 9TO NOIBOMMT COKPATUTEL YCTAHORNE
HYIC MOUIHOCTH CUCTCMEI OTOMICHMS: ¢ 12 10 5 «BT.

Ha pue. 4 ansi 2-3TaXHOTO AOMA MAOLWALLD OKOAO
150 w° nokasana aKkCnepUMEeHTaNbHasH 3aBUCMOCTE OT
TeMNepaTypbl HapYKHOrO BOSOYXA MOWHOCTH NOTRed-
NIEHUR OBBIMHON NDUTOHHON GUCTEME! 1 PEKYTIBNELNCH-
HOW  YCTAHOEKM IDOUBBONTENbHOCTBIO 430 wM'/4
Motpebrene NeKTpoaHepIvY Ha spauleie poTopa
cocTasaseT Beero 180-200 Br, & yposens notpednequs
BHEPTMM OKA3bISEETCH B 4 pasa MEHbILE NPy TEMTEPaTy-
Pe HaPYXHOI 0 Bo3yxa -26 'C.

¢} BEMTOPOLCKASA
TOPIrOBO-MPOMBILWIEHHASA
MANATA

$ BEN3KCMOLEHTP

VI mexpeauonansHas

crneyuanu3upoeaHHas ebicmaska

T./db.: (4722) 58-29-50, 58-29-40, 58-29-65, 58-29-41
E-mail: belexpo@mail.ru, www.belexpocentr.ru;

r. Benropog, yn. Mo6eael, 147-





[image: image5.jpg]oK WA S poTopian

i YOG,

4. 3asmcnmocTs noTpebneHms TeNNa Ha Harpes BoO3yXa
OT BMAQ NPUTOYHOMN YCTAHOBKH NPOM3BOAUTENLHOCTIO
450 M/ 4 npu Temneparype 20 °C

BbiGop cBETONPO3PaYHbLIX KOHCTPYKLUMA

JIMCTOBOE CTEKNG. MPONYCKAIOWIEE COMHEYHBIM CBET,
LLMPOKO TUMEHSAETCS B CTOOMTENLCTBE 3HaKMHA 1 B KOH-
CTPYKUMAX CONHEUHON SHEpreTvky, BIgnouasl CnThye-
CKMC KOHLSHTPATOPL. TOIOBLIC KOMIGKTOPE ¥ (GOTO-
ICKTPUHECKNE MOAYW. LONCAHUTENBHO® YryuWeHne
ONTAMECKVX XaPAKTEPUCTVK A0CTATAETCS NyTeM HaHece-
HUS HA TTOREPXHOCTh CTEKNIA CNEHMANbHE X MOKPLTANA,
NOSSILEIOWIMX BEIMHMHY KOBODVLMEHT OTDAXEHIS B
WROpakpacHoi (MK} obractv crekTpa.

BoJiee BHICOKMMIA 18110130 SLMDHHbIMI CBOVCTBa-
MY 0BNALRICT CTEKNOMOKPSITUS, COCTORILME U3 ABYX AN
TOEX CKIBEHKSIX CNUBE CTEKNTE, MONYHMBLIVE HA3BAHNE
CTeKsI0nakeThl. B 3830p8 MeXuy CTEKIamMy 1o nepuveT-
Dy CKIGEHHOTO CTEKIIONaKETa NOMSLICICH DaMKa U3
anion AR, [ YEOAMYGHYER TERI0BOT0 CONPOTUBAGH/S
BOZAYIIHG NPOMEXYTOK CTEKACNaKeTa 3enonHseTcs
VHEPTHLIM Fa30M C GOMLILMM MONSKYISDHLIM BECOM, &
ele ny-ue sakyymupyetes. B Tan. 7 apeactasneHkl
BEMHUHBI CONNOTUBNEHS Tennonenedaye R s ckne-
2HHbX U NaskHbIX BAKYYMEbX CTEKIONAKETOR, Hakece-

Hire VIK-NOKpsITR CHIDKAET BEJMUMBY KosOOULMEHTa
COBCTREHHOrO UaNYHeHUs CTekNa.

Kak BrzkO W3 Tabr. 7. fRYXKaMepHsY BaKyyMibii
CTEK/IONAKET UMBET CAMEIR B5COKUE TAMOMICTRLMOH-
Hblg CB0MCTSA, Npesbilauive Goree vem B 10 pag
0BuMHOE IMCIOBOE C1EKI0, 410 103B0/SIET SHALATEBHE
yiyswuh paBouve XapakTepncTUKM Maaeaud, nenonb-
3YOUWX CTeKno, [iNA COEBHEHVS, CONDOTVBIEHNE Te-
Jonepsaade, pakoe 1,2 M+ 'C/B1. umeer kupinitas
CTEHE TONILMACH B 2,5 knpinda.

Bakyymiioiii CTCKIONAKET 110 CORBHEHMIO CO CKAE-
EHHBIM CTEKIONAKETOM UMEET HAMHOTO MEHBILYIQ TO7-
HAHY. TIPAKTVNECKM PABHYIO TONILIMIG UCTIONS3YEMOro
crexra. Tak, Npy TONWYHE T/CTa CTeKTa 2,5 MM ByxKa-
MEDHBIN BAKYYMHB Y CTEKNONAKET MMEET TOMLLMHY BCRIC
7.7 v, a rasoHanonter ki ckneettsit 31,5 Mm. 3azop
B BAKYYMHOM CTEKNONAKETE MEXIY FHCTaMy CTeKna
BAIEETON C NOMOWBIO MUHUATIPHSX KEPEMUHBCKIX
MOOKAAZOK 36C0TOF 100 MKM. DAGTOIOKEHHHIX 110
TIOBEPXHOCTY CIEKIIE € 111ai OM DKoo 20 MM,

M3BECTHLIE KOHCTPYKUMU CKNEEBHHBIX CTEKNONEKETOB
PMETUSUDYOTCA 110 NERIVETDY C NOMOLBIO ITOMMMED-
HOTO Ki'8BBOI O CosimKeHns. CTapeivie i1ommMepa B yc/o-
BUSX BOSACHCTEMS! CONHEYHOTO WSIYNCHIA 1 NEDENAaZoB
TOMNEPATYRL! OrPakU4MBEET CPOX CIYXBLI TAKOrO CTeX-
nonakera, OBbiHo oH cocTaBnser 5-10 neT, nockonKy
H1ePe3 KaKoe-TC BPeMS NPOVCXO/MT DadrepMeTHaaLs
COBAMHEHIS, B 3A30D MEXILY CTEKNaMMA NIPOHHKABT Bfara,
KOTOPas: Ha MOpO3e SaMepsaer, Naspyliias CTekionaxer.

B Poceuv paspaloradil v 3anaTeHToRaHE KOHCTOYK-
W5t ¥ CNIOCOB MAICTORIICHMS! MNAAHHSIX BAKYYMHBIX W Fag0-
HATIONHEHEBX CTEKNOMAKETOS, COBINHEHHEX 110 IIBpUET-
DY © NIOMOLLSIO CTEKIONDANON, & TaKKe 3aN318KI0BaHo
HCTTOII30BEHIAE 311X CTEKIIONAKETOB B KOKCTOYKIIASIX COfl-
HCHILX TRII0BbX KO//IGKTODOR M COMHEYHbIX MOTYISX,
LLInpHHz NasHOrs Wek GocTasnseT okono 5 v, Maiika rpo-
MCXOpUT npK Tenvneparype okono 450 C. Baxyymisic crek-
FONAKETL! MMCIOT CONpOTMBICHAC Ternonepcaa-e B 1.5
pana BoNbILE, YoM QHATOTMHHBIE KTEEHHBIE CTERIONAKETEI,
X cpox cmykGtl B 4,5-5 pas Gonklile u coctaanset 50 ret.
OrcyTetane rasa sHyrom crexonakera s 10 0a3 cvaer

BenuumHbl CONPOTUBNEHMA TENNONEPEATYE ANS CKIEEHHBIX U NAAHHBIX BAKYYMHBIX CTEKNONOKETOB

HaumexoBaHmne TonmmKa 3a3opa, MM

D w: Crecia =
OHOKaMEPHSIA CTEXAOTEKET 10-16
OReOKAMEPHE CTECIOTEKET € AprOHOM 10-16

MIHOKEMEPHET CTERIOTEKET & MK-NoXpLITMEN 1014
CAHOKaMEDHI? CTEKNCRAKeT C GDTOHOM i VK-nokBavem 10-14
Tsyamepusit ¢ewonacer 8-12
IlByXKaMERI A CTCKIOMAKET C GRroHomM 512
Deyrxamepssii CTeki0naxeT ¢ UK-nokopiTveyt 812
Jlyecanmons il CTOLI0NAKET C apronoN ¥ MK-nokpLTion 512 0.90-1.42
O CKEMOpHLA BEYNHH CeKNCTaKET ‘ a1 0.42
LByXKaveprsIA sakyy Al GTeKnoTaKeT ad 057
QpoxamepHiit nakyyMLI CTokRonakeT ¢ MK-nokpiTiet 6.1 12
LlsyxxamepHyil BakyyMHb i C1eKnonaxet ¢ IK-noxphinen | 6.1 20
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Wmeroweecs oGopynoBasiue NO3BONSCT MAroToR-
5T NBSIHBE CTEKNONAKETs! DAMEPOM 10 2 M 13 ICTO-
BOTO CTeWTa TOMLMHON 0T 2,5 110 10 MM. CebecToumocTs
MasHLIX CTEKIONAKETOB HE HA MHOMO OTIVYACTCs OT
CTOMMOCTH KIGCH6IX CTCKICNAKkeToR.

MoumMeHeHre NasHbix CTEKONAKeTOB 1103eoNer
BHAUMTETIBHO CHU3UTL TENJIONOTEPM Yepes CTeKIsHHIe
TIOBEPXHOCTH, 410 MOXET CIYXUTh GCHOROM X CO3AHMIO
3HEPTOBDHEKTURHEIX 31AHNA, YIYULUTS CTABUIBHOCTS 1
TEXHSBOKHE XAPAKTEPUCTAKY TAKIK VIBIBII/A COJHEHHON
SHEDT ETUKH, KK COIMENHHIE KYXIH, TRILIOBHE KOMAIEKTOPS
115 Hal PEBA BOI WM BOSIYXA, COMHESHBIE MOy, OrTy-
LECKME KOHUBHTDETOPS! 1 KOMOWHELNY BTVX YCTROHCTH,

Virax, coenes BoiB0D 8 110163y UCHO/IL30BaHWS G810~
HOMHOI COHENHOM CUTTeMbI i1k TBC M TennocHalxenns:
VHANBAYANbHBIX XATBIX AOMOB, HEOOXOAMMO B NEPBYO
04ePEab MPEAYCMOTIETb NOBLILIEHNE 3HEUTO3(heKTME-
HOGTI GaMvX 3aaHmiA, B nocnesree spemsi Gonbiumne B3
MOXHOCTY KOHOMMY DHEDMAY AEMOHCTRMPYIOT Tenno-
BI@ HACOCH!, PAGOTAIOLLNE NIETOM B PEXVME KORI/LMO-
Hepa, & B XOMOLHOE BPeMS 1018 — S/IexTpovarpesarens
3a cuer nepexanEatins a OKpYXAIoILRl Cpean yaa-
eres 10 5 pag CHUAMTL DACXOAB Ha dnexTpoodorpes
£I0MA. PHIHOK TENNOBEIX HACOCOB Y EMOCKCTEM COrOaKs:
LOCTATOUHO BEIMK: OHU MOTYT BbiTb CIPOSKTUPOBAHL 1!
110601 0 3/18HMS ¥ CrIOCOGHE! CTaTs CTAHAAPTHEIM ANIEMEH-
TOM KaK BHOBb CTPOALMXCR OBBEKTOR, TAK U SEKO MHTer-
PUDOBEHB! M0V DEKOHCTRYKUMM W MOABDHVSALIAN CYLLE-
CTBYIOUX JIOMOR. @

KommeHTapHmii K cTaTbe <ABTOHOMHDIE COTHEYHbIE
CHUCTEMDI 315l MUHAUBHAYATbHDIX JOMOB»

0. A. CoTHMKORQ, ROKTOP TeXH. HayK, npodeccop kadeapsl «TennorazocHabxenue,
T. B. LlyKMHQ, KaHa. TexH. Hayk, aoueHt kadeaps «Otonnenue u sentunsums», Boponexckuit
FOCYAOPCTBEHHLIA OPXUTEKTYPHO-CTDOMTENEHBIH YHUBEPCUTET

Taibsi NOCHSLICHA BKTYaNLHOR NPOBNCME SHEDrCCBEPEXEHUS ¥ SAMELLEHVIO TPAAULNOHHEX BHEPTOPECYDCOB

AILTEPHATVIBHBIMU MCTOYHMKEMIA SHEPTVN. BBITIOTHEH aHANMS NOTRESNEHVS TENTIOTS! SEAHAAMM, MVEIOLLMA

PASIHEIY YPOBEHS HCTIONHEHMS HROYXHBIX OrDEXEEHMIA; Gl DEL/IOXEHI PEILIEHVS, 1TO3HOTSIOLIE COKDATATL
FIOTEPM TEAIOTHI, HTO, HECOMHEHHO, NOBLILALT PAKTHHECKYIO HAMMOCTL MBIOKEHHC! O MATEPHAIA,

OfHaKO CTaTb! CONGOXUT PSIEL HETOHHOCTEH KaK 8 MIPVBCACHHLIX TNNIOTOXHUMECKYX NOKASATENRAX, TaK ¥ B MCTIONL3Ye-
MOY TEPMAHONONA. KPOME TOTO, NOXANYH, U3IMILHE NOADOBHO OTMCHIBAIOTCS CXEMS! HCTIONE30BAHIA CONHEUHON aHED-
. K 3aMEUaHNAM MO CTATBE CIEAYET OTHECTU CRIe/IoILMe:

« He COBCEM KOPPEKTHO /IHOBHANHOR OTHECBHVE HALLIEN CTPAHb! K CEBEPHOM, © KTMATOM, MOXOXVM Ha DUHASH-
210, QUHASHIVS ~ CEBEPHAR CTHAHE, KTMMAT KOTONOR NOXOK Ha KIMMET CEBEDHLIX LIMPOT POCCU.

» Bhi3blBAST COMHERVE, YTO [L071si 38MEILEHUS 1e11/10B0M SHeDr v B DUHISHAKY 3 CHET CONKEYHOTO TernnocHabxe-
His coctasnsier 60 %. Toria Kak, HaNpUMED, J118 Apxakrenbeka rofioBas 07A saMetlervs — 10 %,

« MpuBe/igHHan HOPMYNA PacYeTa TENnonoTepb (Q) HE YSUTHIBAET SOMCIHUTENSHIE NOTEPM, KOTOPIE HABNKIAKTCS B
DBASTBHBIX YCTOBYSIX SKCITYATAUNY 303H1H, ABTODY LENECOUBPESHO YHECTL METOMVKN TO4HBIX DACHETOR, VBIIOKEHHBIE B HOP-
MaTvBHOKA nuTepatype [ 1-3]. B npeioxeHHom sinie Gopmyna (i oroenenclus Q SBISSTCS JI0CTATONHO NPUBIMKEHHOM.

» He COBCEM KOPDOKTHO OrPaHMHEHIE TOSHEX 3HRYEHUA BemMHLl B 0T 2.0 20 8,2 M7+ °C/BT, . K. 0HO MOXET BbiTs
BBILLE, NTOCKOSIEKY MOXET MEHSTECH B 3ABYCHMOCTH OT DAIAOHA CTROVTENLCTER.

« Henbas 3a651BaTs, SOV TOBODMTE O HAPYXHLX O PAXUIHAS, YTO CTROUTESISHBIC KOHCTDYKLIAM COAEPXAT BOASHSIE
118051, ¥ NIOSTOMY €CTS CMLIC/ YIIOMSIHYTS CLELC ¥ O CKPLITOM TEMNOTe NapooBPE30BaHMS, KOHIEHCALMM 1 KPUCTANAMAALIN
8 0G1:CME CAIOST HAPYXHOTO OrPRXACHNS.

» BEIBHIBAGT COMHEHME, YTO YIMCTHIE OTEPW XTBIX 30aHNHA 663 OTPaXaiolLel 30sILIMKM MOTYT A0CTaTh 70 %.

« MipemnaraeTcs YTensiTh HapYKHbie OrPaxiieHus 371aHUiA C BHYTPEHHEeH CTOPOHL! «[leHohONOM>, C HapyXioR
<MeHONNAKCOMY. BTY MATepUANk XAPaKTENMAYITCS BECOKUM COMDOTUERBHMEM NapOmpORULarVIo. Tpn obmuLoske
EBYX CTOPOH HADYXHBIX OTPEXOEHUI 3AaHNA MOXET BOSHUKHYTh HEIATMBHOE ARNEHWE HEBOBMOXHOCTI «IPOCYLIKM>
HEPYXKHbIX O PEXIIEHNA, KOTOPOE, KEK U3BEC THO 110 Olibily MHOI OIBTHEI BKCIYATALIMK, UMEET MECTO B Nepeeie 2-3 roga
110CHE OKOHUAHUA CTPOMTRNBCTRA 3A3HNS. B GTOM Cryvae HEOBXOLMMO DACCMETDVEATH (M PACCHMTHIBATS ) BOBHUKAKWMIA
MY BKCMAYATALMM BOBOYLIHO-BIXHOCTHSI PEXVM HAPYXHbIX OF DAXEIEHNT,

K cuxanervio, a5TOPOM HITJIe HE 3aTDArMBACTCH BONPOC O SHAMTE/bHbIX /IBHEXHBIX 3ATPATAX ¥ CPUKAX OKYNABMO-
CTV COOTBEICTBYIOWINX MEPOIPAHTHI (3TO KACACTCH KaK CTOUMOCTV: CONHEHHBIX CAGTEM, Tak H BBICOKOM CTOMMOGTY Mpes-
Naraemol TeroBoM M3oNsLMK).
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