[image: image1.jpg]DepepanbHOe areHTCTBO O 06pa30BAHMIO

[ocynapereeniioe 06pa3oBaTeNEHOE YIpekIeHHE BEICIIET0 npod)eccuor-la.nwom obpasoBams

«CHBUPCKU IOCY JJAPCTBEHHBIH TEXHOJIOTMYECKYIA YHVBEPCHTST»
(TOY BIIO Cu6I'TY)

COIJIACOBAHO: VTBEPXIAIO:
TIpopexTop yHUBEPCUTETA

K® «TUC»
M. ®ununrnos
05 r.

ayk, OLEHT
" 1 H. Taenos
2005 r.

VIRS$8546; 533.15. 543.5
Ne roc. perucTpaunu o200
VB No_pvee

OTYET
0 HAVYHO-UCCIEIOBATEJILCKON PABOTE

TI0 TEME:

TMI'POCKOITMYECKUE CBOMCTBA BAThI
TEMJIOU3OJLALIMOHHON LHEJUTIOJIO3HOM! (3KOBATBI)

X/n 522/55
Jupextop HHUY -
KaHl. C.-X. HayK, IOUEHT ~ . - 3 ~B. H. Hemunu
= "5 s nonffics, nata i ) TR
Pymsonmens TeMBbl, - i .. % //
REBOTIRQ. ) 7(/, e AL B Muponoa

T 5. nd)muci. nata

Kpacrospck, 2005





[image: image2.jpg]PykoBonuTens paGoTsl,
npod., A-p XUM. HayK

Hcnonuurens TeMsl:

MII. Hay“.:COTp.
MarucTpaHT
MarucTpaHt
MarucTpaHT

HopmokoH . ponép

CITUCOK UCIIOJIHUTEJIEN

T1. B. MupoHos
(BBezienve, pasnen 1,
2¢0.12705" 3AKIIIOYEHHUE, PUCYHKU
TIOAMHKCH, AaTa
s P2 @2)? T. M. Tapuenkosa
P ETS (axcrrepumMeHT, pasaen 1)
MOANKCY, saTa
@ bCKHUH S1. A.
7 Huxonscxuii S
oy (sxcrepument, pasgen 1)

NOAHCS, AaTa

" Yumuesa O. B.
(axcriepumenr, pasgen 1)

NOANKCE, JaTa

@b_ Yepsos B, T.

2f .05° (s3xcriepumenT, paszen 1)
NOANKCH, AaTa
_Tr#==  JLH.Pynenxo
¢ Aes

NOANHCE, Aata




[image: image3.jpg]Pe;be.pa't

Oruér 18 c., 6 puc., S HCTOYHUKOB

TEIUIOU3OJIMPYIOIIUE MATEPI/IAIIBI OKOBATA, I‘I/II‘POCKOHI/I'{ECKI/
CBOMUCTBA, OTPHIIATEJIbHBIE TEMl'[EPATYPLI, ABCOJIIOTHAST BJIAXHOCT
OBPA3LIOB, OTHOCUTEJILHAS - BJIAXXHOCTD, BE3OITACHBIE VYCJIOBUA SK( “
[UIYATALIMM, OCOBEHHOCTU COPBLIMH, ITAPBI BO/IbI, M30TEPMb: COPBLIF

JTECOPBLIMH, HAPOITPOHI/ILI,A.EMOC’I‘E KAJIOPMETPUYECKHE KPUBBIE, TEH‘
JIOEMKOCTB OBPAS3LIOB, MMHEPAJIBHBIE IOBABKIL.

Obvexmom uccnedosanus SBIAETCS BaTa TEIUIOU30/SILIEOHHAS LIeIUTON03HAS (3K0BaTa).
[]ens pabombt — IPOBECTH HCCMENOBAHMS THIPOCKONIMYECKIX CBOHCTB 3KOBATSI B yC/IO- |

BUAX OTPHIIATENIbHBIX ¥ TIONIOMKHUTENBHBIX TeMIepaTyp B tuanaszose ot -40 1o +20 °C; cpaBHUTL “
IHIPOCKONAYECKHE CBOMCTBA BAThl 63 MUHEPATBHBIX JI06aBOK X COGCTBEHHO DB, MOCTPOTE |
#30TepMbl COPOLIMK U CIENATh BBIBOMB! O BOSMOYKHOCTH MPHMEHEHHs B KA4eCTBe TRIIOU30Ms- |
LHOHHOTO BHYTPEHHETO YTEILTUTEN B IPOMBIIIEHHOM H IPaKIAHCKOM CTPOHTENLCTRE.

B npoyecce pabomer GBUTH H3ydeHb! mrpocx(émﬂecxne CcBO¥CTBa 06pasuoB OB u BaTh:
6e3 106aBOK MPH Pa3MYHbIX BEJMYMHAX aGCOIOTHON M OTHOCHTENBHOM BIQKHOCTH 06paslos
1 Bo3yXa oxépy)xaxomeﬁ cpenpl.

[Tonyuennsie HayuHble U HAYHHO-MEXHUNECKUE pe3yibmanmsl. B pesyisrare MpoBeASHHBIX
IKCMIEPHMEHTOB TIOCTPOEHE! Ak H30TEpM COpOLHUH-TecopOLyy obpasuos L u BaTsl 6e3
MHHEPATTBLHBIX 106aBOK, npéseneﬂa MateMaTHueckas 06paboTka u30TepMsl nipu -10 'C B cooT-
setcTBin ¢ ypasHenueM Ppenkens-Xonen-Xumwia (OXX), noc-[ﬁoem KaJlopHMe’ pUIECKre
KPHBblE U3MEHEHHS TEMIOEMKOCTH 06pasnos OB ¢ paamm-xmy cojiep KaHreM Bofibl B HuX. Ha
OCHOBAHHH JIAHHBIX NAPOTPOHMIAEMOCTH HAPYKHOW KHUDIMYHOM CTEHBI M BHYTPEHHETO CNIOS
9B BbIYHE/ICHBI YHOC 1 HAKOIUIEHHE BOAB! Ha rpanmie JBYX COEB B CaMBIX Heﬁnaronpmlmbi’x
yenosisix . KpacHospeka 1 ip.

-Henonvzosanue. P-ésym‘an;l, nohyqemfe' pH ﬁcchenosaﬂuu p&naqﬂslk' oGpaéllos
2KOBATH! ¥ BATEI 663 MUHEPABHEIX J106aBok. (60patoB); MOryT GITh HCIIONB30BAHE! 3aKAZH-

KO3 M1PH MPOSKTUPOBAHUH CHCTEM BHYTPEHHEH TeTUTOM30JISIIHH.
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Vcnonp3oBaHue BaTbl TeILTOM30ISIIHOHHO LEIUIIONO3HOM (3KOBaThI) B KA4ecTBe Tem-
70M30/IUPYIOLIEr0 MaTepHana BHyTPH 3paHuit B ycnonmxx Cubupu 1‘pe6ye¢ u3yHeHus ee
THIPOCKONUYECKHX CBOMCTB. CBe,nexmx 0 cBOMCTBaxX 3KOBATHI (3B), KaK marepuana, cop-
GHpYIOLero BIAry MpPH MOHMKEHHBIX HONOKHTEIBHEIX U OTPHLIATENBHEIX 'reMneparypax
C#bupH, OTCYTCTBYIOT. BocmonHenue HeIOCTAIONIMX 3HAHMH O [HIPOCKOMHYECKHX CBOH-

2TBax HOBOTO VI HAIIErO PeruoHa BHYTPEHHEr0 YTEIIATeILE HEeo6X0iHMO ¥ aKTYaJlbHO.
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I.1Bpi6op HanmpaBleHUsT UCCAEJOBAHUM

Bary Ternion30o/HORHYIO UEUTONI03HYIO B KaYeCTBE BHYTPEHHErO YTEMHTELT TIoMe-
LU{eHH C YCTIEXOM HCTIONB3YIOT B CTparax ¢ 6olee TEMTbIM KIHMaToNM (HanpuMmep, B l'eﬁma}mn),
OZIHaKO B YCHOBUSX CypOBOTO CHOMPCKOro KIMMaTa B SKCILIyaTalluy Takoi BHYTperHeii Ter-
nousonauuu (6e3 TAPOU3OINAIMH) MOTYT HOSBHTACS MPOGIIEMBI IPH OTPULATENBHBIX 3UM-
HHX TEMIepaTypax, KOIZd B TEIUIOM30HpYIomeM ¢lioe OB MOXKET BOSHHKHYTh IPaAMEHT
Temmeparyp ot +20 °C B HOMEIEHHH (C OTHOCHTEIBHOM BIAXKHOCTBIO BO3NYXa ~55 %) 1o
0 °C v HuoKe Ha rpaHuLEe CO c‘réﬂoﬁ‘

B stux yenopusax B cnosx OB ¢ MOHIKeHHON oTHOcUTenbHO +20 °C TeMueparypoit
HE MCKITIOYEeHA BO3MOXKHOCT KOHIEHCALHH T1apOB BOIB! B BUIE 06BLMHO20 KANUMIAPHO20
xoldencama ¢ MPEBHILIEHAEM NOMYCTHMBIX IPENeNoB YPOBHS BiiaxxHoCTH DB, Tipy H30bl-
TOYHOM HAKOTUIEHUH BOIBI B YCIIOBHAX CHHXKEHHS TEMIIEPATYDBI O OTPULATEBHBIX 3Ha-
“eHui B IPUJIGTatOIEM K cTeHe ciioe OB Bo3MOXHO Haske 06pa3oBaHue JbAa.

JUis BeLICHEHHS Ge30MacHbIX ¢ 3TOM TOUKH 3PEHHUs YCIOBUH sKcruryataluu 3B,
KpOMe YCTAHOBJIGHHBIX K HACTOSIIEMY BPeMeHH H HeoOXO[MMBIX IS PacueToB fapaMeT-
OB (TEMIONPOBOXHOCTH K rxaponpoanuaemocm), He0GXOMMBI TakKe CBeleH1.H 06 0co-
ferHoCTAX COPBLIMH BOMBI SKOBATOM, UTO H ABUIIOCK LE/BEO HACTOMIErO HCCNENO0BAHHS.

B oTMuME OT MHOTHX, HCIIONB3YEMBIX B HAacCTOSIIES BPEMS TEIUIOH30MMPYIONIHX
vaTepuanos, 3B OTIHYAETCA HOBBIIEHHON COPOIMOHHON CIOCOGHOCTHIO M0 OTHOWEHHUIO
K BOJIE, 4TO NPUOIIMIKACT ee [0 3TOMY csoﬂc’my K mpesecuHe. MMenHo sta OCOGCHHOCTb
9B KaK' TEMION30IUPYIOLIETo MaTepHana, B nepaym odepen, U IpeNCTABNSET A~

TelsHELH HHTEPEC, TIOCKOJBKY MPH €§ HCMOTh30BAHHH oGecneqHBaroTCu Gonee KoM(popT-

Hble YCHOBUS B nomemeﬂnn. : . S : ]
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l2MeTonbs pelleHHs 3ajgad

Vsotepmsl copbrmu-ecopbuun Bosr obpasuamu OB Obutu. monyyens! nyTém

HOBEILIMBAHHUS B rHrpocTarax ¢ HU3BECTHON OTHOCHUTENIBHOMN BIaXHOCTHIO BO3AYXa IIPK

“smnepatypax +20, 0, =10, -20,'-30 u -40 °C. na storo HCIIO/B30BANHCh  BOHO-

ePUHOBBIC PACTBOPEL. JNs IPeNOTBpAmEHNs aamepsaﬂux BOZIBI B 0Dpasuax npu oT-

“LaTCbHBIX TEeMIIE€paTypax HMX MpEeIBapHTENIbHO NOJACYLIHMBaIIM B HHO(}JH}IHZ&TOPC 6es

1ZMOPBKUBAHUS OO YPOBHS 0CTATOYHOrO COoZiepXKaHMsl BOJBI, HEMHOI'O NPEBLIIAIOLIErO

ocoliepXKaHue IIPH COOTBETCTBYIOMIEH TeMneparype TITaBJIEHHUS JIBJA. Macca 'o6pa3-
03 cocrasisia okono 500 mMr 1o cyxoi Macee moc pacueTHoe KOJHYECTBO SO/bl 10
D0BHS, COOTBETCTBYIOMIETO TEMIIEPATyPe TOUKH IUTABIEHHS JIbA.

Temnepatyps! mIaBieHns 06pasnoB OB ¢ pasiuyHEIM COJepKaHUeM BOJbl OTpee-

i MeTofioM Iu(PepeRuanbHOi CKaHUPYIOme! KaIOpPUMETPUU [IpH Harpese mocie

32MOPAXHBAHUS B XKHIKOM a3oTe (%o -196 °C). %

Konuyectro Heaamepzaxomeﬁ BOABI ONPENesUIH 110 3aBHCHUMOCTH BEJIAYUHDI Ten-

o

ro 3 hexTa NpH IIABJIEHHH JbNA OT BIArOCONEPXKAHHS U 110 KPUBOH TOUKH IIaBIE-

abma. 4

B pacuérax MUTpANMH M HAKOIIEHHS BOJBI'B TEIUIOM3OJIMPYIOLEM CIOE H B KHp-
7HOM CTERE HCTIOTB30BATIH PE3yIILTATHI OIIPe/IeNIeHHs IAPOIPOHHIACMOCTH KHPIHYHOT

<TeHbl M BHYTPEHHETO YTeILIHTENs, I0Ny4eHHble B HHCTHTYTe «KpacHoapckIIpomeTpoit-
HWMnpoekt».

130kcnepuMeHTaNbHEE HCCNETOBAHUSL U HX AHAJUI

Ha pucynxe 1 '.rrpunénem,r 3aBHCHMOCTH H3MeHEHHS TeII0eMKocTH 06pasiio OB ¢
PESTIHIHBIM CONCPIKARMEM BOJBL. TIpu COXCPAHMH BOJBI B obpasnuax Boime 0.25 = 0.01 T
£,0/r a6eoIoTHO Cy X0t MacCE (a.c M.) Ha KaJmpHMeTqueCKHX KpHBLIX pemcrpupoaa—

7HCa NHKH TETLIONONIOIEHHS, CBHIETEECTBYIOMINE O TOM, UTO XKHAKAs (ja3a BOMbI [OTB-

Aanace, HaynHas ¢ -20 °C.
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Obpasms: ¢ copeprkanueM Bogsl, r HyO/r a.c.m.:
1-0,15; 2-0,22;3-0,25; 4 0,30; 5-0,45; 6 - 0,60

Pucyrok 1 - Kanopumerpuaeckue KDPUBBIE H3MEHEHHS TennoeMKoc TH

06pasuos OKOBATHI € Pa3TUYHEIM COLEPIKaHHEM BOJIBI
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Ha pucyHKe 2 IpHBENeHa 3aBHCHMOCTb BEIMUMHBE TerioBoro sddexra (B pacyere

ua | ra.c.M.) OT COnepIKanus BofsL B 06pasuax. BenuduHb! TemIoBsx 3 hexTos paccun-
THIBAIH TIO TLIOMIAIAM ITHKOB HA KPUBBIX H3MEHEHHS TemIOeMKOCT.

W3 pucyrkoB 1 u 2 criegyer, 410 MDA BITArOCOJEpIKAHKH 06PasioB 3KOBaThI HHKE
0.25 £ 0.01 r/r a.c.M. copepkamascs B HIX Bola HE IpeTeplieBaeT (ha3oBbix Mepexo/ioB,
T.e. BCS 3Ta BOJA SBIISETCS Hesmkopmunaemﬁ Jl@Ke MMPH 3aMOPAXUBAHUH B IKHAKOM
azore npu -196 °C.

Ha pucyuxe 3 npuBeneHa 3aBHéHMDcTI_> Tf;MhepaTyp IUIaBJIeHns NbJa B o6pasuax
9B ¢ pasnuyHBIM COEPXKaHHEM BOL(LI..KPH};M He3BoNseT OIIPENEeNUTh KOJIHYECTBO CIIO-
cOBHOM K 3aMep3aHHIO ¥ HesaMep3alollell BOX! IPH KOHKPETHBIX BIIArOCOIEPKAHHAX 06+
DA3L0B U Pa3IAYHBIX TeMnepaTypax. Hpﬂ 3HAYCHUAX BJIAXKHOCTH CJI€Ba OT KpHBDﬁ BOJa B
ofpasuax sBiseTcs Hesamep3aromeit. IIpu Brarocoepxxanuy 06pasIoB cnpasa OT KPUBOH
TO4KH [/IABJIEHUS 3T YACTh BOABI CIIOCOGHA K 3aMEp3aHHUIO IPK OXJIKAeHHH Hike -20 °C.

3HaueHHUs BIAroCONEpKaHuH Ha )ia.HHdﬁ KPUBOH IpH DA3IHYHBIX TEMIEpaTypax A8~
AM0TCA B TO e BpeMs 3HA4YEHMSIMM DaBHOBECHOTO Biarocofepxanusi ofpasuos Haao
1510M, T.€. ABJICHHE Tapa BOMBI B 06pastax NPH NaHHOM TEMITePaType i BIKHOCTH 06-
a COBMANAeT C JaBJIeHHeM Hapa BO):(H HaJIo JIbJOM IIPH 3TOM e TeMIepaType.

V Ha prcynke 4 mprBeeHE! H30TEPMET necopﬁrmu oﬁpaanoa OB 1py pasMHyuHBIX TEM-
neparypax. Ha stom e rpapuxe moﬁpa)xena KpHBasi TOUKH IUTABIEHHS (MM KpUBas
DAaBHOBECHOTO BIIArOCOAEP)KAHHS 00pasioB HALO JAOM), IIOCTPOEHHAs Ha OTHOBE JaH-
HbIX PHCYHKa 3.

Kpusas 8 B mauHOM crydae OTpaKaeT nponecc PABHOBECHOTO 3aMep3aHus MyTeM

“yGnuManuu BOJBI U3 oGpasua B 1R npu OUEHS MEJTEHHOM CHHXEHHH TEMIIEpaTypbl ¥
MOKA3bIBAET KOJIMYECTBO HesaMepameﬂ BOJIEI, HAXOJISLIEHCS B PABHOBECHH CO JIBIOM TIPH
Pa3NMHBIX TEMIICPATYDAX-H PA3IHIHEIX aKTHBHOCTAX BomEr @ = p/p,. Tlpu TemIiepaTypax
Hixe -20 °C copbupoBanHas BOfa B xomzyectse 0.25 r H,O/r a.c.M. He MepexouT B el
i B pesyIIbTaTE KPHOTATTHSANMH B 06PasIe, Hi B PesyIIBTATE CyGiiAMALIH faKe B yco-

BHSAX JTHTENLHOTO BEIIEPKUBAHHA 00PasoB Hal JIBIOM. - B i
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Conépanse Bomst, T H20/r a.c.M.
Pucyrok 3 — Kpussie TOUKH 3aMEp3aHii (mraBnerys 1161a) B 06pasiax

3KOBATh! C PA3IMYHBIM COZEpIKaHUEM BOJBI
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OTHOCHTCH.EH&X BJIQXHOCTH B BKCHKQTOan Q@ ..

Hsotepms! copbun o6pasmamu:
! ~ Batb1 Ges MuHepANBHEIX T06aBoK 1pu +20 °C; 2 - skosatst mpu +20°C;
3 - sxomatst nput 0°C; 4 - sxoBats 1px -10°C; 5 - sxoBats! mpu -20°C;
G - 3K0BaTH! np® -40°C; 7~ KpUBAd TOUKH 3aMep3aHus (IL/IABIEHHA Jbla)

Prcyrok 4 - HMzorepmsr copOuHE BofB! oﬁpasuaMH'BaTm:Ge'a nobasok

1 sxoBarkl (1-6) 1 KPHBAS TOYKH 3aMEP3aHILT B ofpasuax sxosat! (7)
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VsorepMel 1ecOpOLHH TEMOHCTPHPYIOT IIOTEPIO BOAKI 0OpasiaMu Mpy pasiHHbIX

OTPUIATENBHBIX TEMIIepaTypax [pH YMEHbIICHHH OTHOCHTENBHOH BIAXHOCTH BO3ZyXa
(111 aKTHBHOCTH BOXEBI) P/Po.

Vs pucynka 4 Taxke CIeJyer, 4To KOJIHIECTBO COpPGUpYeMOoii BOXBI PH OAMHAKO-
351X 3HAUEHUSX OTHOCHTENIBHOH BIIXKHOCTH NOBBIIACTCS C IIOHHXXEHHEM TEMIEPAaTyphl.
TpnyuHO# «HeBLIMOpaxmBaéan» pH JOBBIX TeMiepaTypax copOupoBaHHOH o6ba3uaMH
3B BOIBl B KOJMYECTBE 0.25 r H,O/r a.c.M. SIBJISI€TCS CYIECTBEHHOE BIHSHME Ha 3TY

TDAKIHMIO BOJB! IOJIeH MOBEPXHOCTHBIX CUJI copbeHTa (B JAHHOM Cllyyae JKOBATHI) M H3-

iM€ B pe3ynpTaTe 3TOro B3aUMOJEHCTBHS: CTPYKTYPBI BOJBL, HaxoIsweH 1 B COCTOSA-

orumonexynapHozo adcopbama.

Ananus uzorepM necopbumu mo meroxy BOT (BpyHayspa-Ommera-Temnepa) mo-

T OTPE/eNHUTh €MKOCTh MOHOCIIOS COPOHPOBAHHOI BOJBI. DTa BENIMUMHA COCTABIA-

0710 0.05 r HoO/r a.c.M. IpH M3BECTHON U3 NUTEPATYPHI BETHUHHE IOBEPXHOCTH, 32-
<1MaeMOft ONHOH MOJIEKYNOH Boxb! (3neMeHTapHoH nnomanxk) 0.09 uM (T.e. paccTOAHHUE
MEALY LBHTPaMH MOJIEKYJI BOJBI COCTaBNseT okoio 0.3 HM)

Takuy o6pazomM, ycroBHas TONHIMHA TONIMMONEKYIIPHOTO Cl0A BOXHOTO ancopbaT:
COCTAaBHT OKOJO 1.5 HM (HIIH NATH CI0€B MONeKyI Boxbl). CTpyKTypa CBs3eH MOJIEKYJI BO-
b1 B MOJMMOJIEKYJIAPHOM aficopbare OTIMYAeTCs OT CTPYKTYpBI CBA3eH Mexy MOIeKy-
namu Bozsl B ee 0OBeMHOM dase. KpoMe Toro, copbupoBaHHas MOJEKyTaMi LENUT0103b!
80712 ABJISIETCS NOCTATOYHO MPOYHO (CBA3AHHOMY 33 CUET 06Pa3OBAHMS MHOMOYHCIEHHBIX
BOJIOPOIHEIX CBSI3€H MEXIY MOJEKyIaMK BoIBL 1 OH-rpynnamu Hemosossl.

Taxum o6pasom, npmnﬁoﬁ «HEBBIMOPAXHBAHUSLY (QPAKLUK BOMbI, HAXONxLIEHCS ¥
COCTOHUH NONUMONEKYNAPHO20 adcopbama, ABIAETCA BIMAHHME copbupyiowied noBepX-
HOCTH Ha CTPYKTYpY BOmEL Pacuer ITOKA3EIBALT, YTO ynqﬁbﬂax TIOBEPXHOCTb, NOCTYIIHAs
An-CopGIIHH BOMEI, COCTABIISET 0KOIIO 150 le_r.'a.'c’_M. BB. '

IpuBesieHHbIE PE3YNBTATH! NO3BOILIOT CHENATH BEIBOM O TOM, YTO 06heMHas (a3
BOIBI, CMIOCOBHAS KpHCTaJHIH.:iOBaTBCSI'(B_ (opme KanUAAPHOZO xoudexcam&), TOABAAETCS

M. HpaBHHLHOCTL TaKoro OTHECEHHS

? 9B npu co;xepxiam»m Bomer Beime 0.25 B

(paiuit MOTUMONEKYISPHOTrO afcopbaTa i KaMDISPHOIO KOHAEHCATA I10A JBEPIKAAETCS
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TataMu 06GpaGOTKY H30TEpMBI B COOTBETCTBHH C ypaBHeHHeM Ppenkens-Xoncu-

(OXX).

TTomuMOIEKyIIPHOMY COCTOSIHHIO agcopbaTa COOTBETCTBYET JIMHEHHbIH ydac-

¢ 3asucuMoCTH B KoopauHaTax In W — In In (po/p). CooTBeTcTBYIOIIas 3aBHCHMOCTD,

DOSHHAsA C MCIIONB30BaHUeM H30TepMsl ipH -10 °C, nmpuBe/ieHa Ha PHCYH..¢ 5.

CjlenyeT U3 PUCYHKa, TOYKA H3JIoMa. JIHHHH COOTBETCTBYET 3HAYEHHUIG

.= 0.85, T.e. Coep)KaHMIO BOJbI, HaXOAAI{elcs B aCOPOUPOBAHHOM COCTOSHHH
3 ra.c.m. OB).

DHCYHKE 6 IIpHUBEEHA 3aBHGHMOC;l‘b BEJIMYHHB! OTHOCUTEILHON BIKHOCTH BO3-

0. 8 cnoAx OB OT TeMIepaTyphl, IOCTeNeHHO cHikaromeiics ot +20 °C Ha rpaHu-

<OM TTOMEIIEHHs O BO3MOXKHEIX TeMiepatyp okojo 0 °C Ha rpanuIS O CTe-

YHK2 CIIE[YeT, YTO yiKe NPH CHIKEHHH TeMmepaTyps! cios Batel 10 10 °C oT-

5 BJI2XKHOCTB BO3TyXa BHYTPH 3TOr0 cJosA MoxeT mocturats 100 % (p/p, = 1).

T IIDUBECTH K KOHJEHCALHWH BJIard H IPEBBIIICHUIO JOIIYCTUMOr0 YPOBHSA BiIaX -

mec= 3B (saime 0.3 /).

OTIIEHUE BIIATH B CIIOSX «3KOBATED C IOHMKEHHO} TeMIepaTypolt Gyer 3aBHCeTb

L]

HH1I2EMOCTH KaK TEIIOW30MEPYIOEro ciiost OB, TaK U KupruuHO# k1aaky. Pac-

IDOHHI[AEMOCTH HAPYXXHOH KHPIMYHON CTEHB! C BHYTPEHHEH Temnu3oisLuen

nosuit r. Kpacrospeka nposenén B «Kpacrosipekom ITpomcrpoitHUM 1poek.
[12D0NPOHUIIAEMOCTh KUPIHIHOR mamm cocrasmia 1 mr/mula u ans OB —
+I1a.

MUHUMAJIBHON BeNHYHHEe IpajieHTa JaBieHu#i mapoB Bogsl (AP okoso

~ Tlz) #a rpaHuIe Kuprmrmoi& KJIaJIK| # cnost OB, ¢ 07HOM CTOPOHE!, ¥ IaBJIEHHUs T1a-
2= 3o py -15 °C Ha ymune uepes ! v Knpnmmoa KIIaIKH, C npyroﬁ cropoHsl, 6ynet

wmzreTses Hapyy 4o 1 r/d Bogsl, B Tcmce BpeMst 110 MaKCHMaJIBHOM Olelke Lis AP ~ 850

cHHe BOJBI Ha rpamme «9B - xuprmtmax Kna):(xa» COCTABHT 32

.C yuerom yroca 1 T uepes xupnmﬂyro creﬂy HakomeHue Bomst B OB co-

% 52 wr 41 32 2000 - (0KOTO 3 Mec.) - Beero mprGIHIHTENEHO 100 M. Tla-

¢ YH4HTBIBaTh YHOC BJIarH 4Yepe3 KUPIHYHYIO CTeHY U NPEAIOo0oXUTh, 4TO BCSH
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Ploy 045
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PucyHok 5 — Ipadux OXX (Ppenxens — Xoncu — Xunna),

FOCTPOCHHEI C HCTIONB30BAHHEM H30TEpMED npu -10 °C
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PucyHok 6 — 3aBHCUMOCTS aKTHBHOCTH BOJb! (¢ = P/Py) 0T TeMreparyph! BHYTpH

TETUI0H30/IAPYIOLIErO €105 3KOBATHI NPH €ro KOHTAKTE C OZHOH CTOPOHBI C BO3AYXOM
(Tp# OTHOCHTENBHOM BaXkHocTH 0,55.1 Temmeparype +20-°C), a ¢ itbyroﬁ chpoau" ¥
— C KUPITUYHOM KIaAKOH pH orpnuarenm:mx TeMIIepaTypax '
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“Ha CKoHIeHCcupyeTcs B OB, To eé HakomreHUe 3a Iiepros oxono 3 mec. (2000 4) cocTa-

=417 npUMepHO 2 KI/M.

Ipu nnotsocTH 3B 70 Ko/’ citodt TommmEoi 0.1 M mIomansio 1 M uMeeT Maccy

~ # JlocTHraeMas B 5THX YCIOBHSX CpEIHSS. BIAKHOCTE B CAMEIX HEGIAroNpHATHAIX YC-

17X COCTABHT OKOJIO 29 %, 4TQ ABNAETCS BIOJNHE JAOMYCTHMBIM YPOBHEM COOTBETCT-
= =7 paBHOBECHOM BnaxHOCTH OB 1pu p/p, = 0.9 1 20 °C). IIpu sTOM CenyeT UTMETHTS,

-7 Temrnepatypa 3aMep3aHHd Kammnxpﬂéro KOHJIGHCATa NP JaHHON BIXHOCTH COCTa-

=7 oxono -10 °C (pucynok 3). Crefyer Taxke yUUTHIBATH TOT (AKT, YTO B PeaNbHBIX YC-

17X MPOIECC KPHCTAIH3AIHY. KaHJLIAPHOro KOHeHcaTa GyAeT IPOHCXOHTh C He-
<2TOpEIM NepeoxJIaxeHHeM (T.e. Huxe fromi mnapnenus Ha 3-5 °C).

C yueToM pacyeTa KONHMYECTBA BOJEI, YXO[IIeHl M3 5KOBATHI 3a JIETHHH MEPHOI
2286.2 r/M?) mo namueM MaGopatopuu «KpacHospCKoro MpomctpoitHAMnpoex™, Mok-

- ZZg7aTh BBRIBOJ O TOM, YTO H36HTO‘IHBIX KOJIMYECTB BOJBI B TEIIOU30NHPYIOMIEM CJIOE

JnBaThes He OymeT.

BoiBomat

Pe3ynbTaThl HCCHENOBAHMS TUTPOCKONMYHOCTH 3KOBATHI IIPH Pa3HbIX TEMIENATypax
H#aubonee BEPOSTHOM BIAXHOCTH BO3JYXa x.s‘nomemenmx [IEMOHCTPHPYIOT ITpCreK-
THBHOCTb HCTIONB30BaHMA OB i; Ka4ecTBe BHYTPEHHETro yTEILIHTENs IPH YCIOBHH, YTO
N1apONPOHHIIAEMOCTh KUPIMYHON KIaJKH PABHA WM HECKONBKO BIIE MAPONPOHHU-

UaeMOCTH CJ105 9KOBATEI.

>

2 Hecmotps Ha npym\ezxexame»uauﬂme, n:moncmpapyzomue B I€JIOM MEepCHeKTHBHOCTD

aHHOTO Ma'repnaua, }ngye'rcx nponc}xeﬂue 3chepameﬁ'roa l'lO BH}"I‘pCH}leMy yTen-

JIEHHIO B peaJIBHbIX ycnonmﬂ(\
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TeMJI0Thbl, BbIJAEJAeMOl CJI0eM BATHI TEIVIOH30ASIIHOHHON LeI0N03HOH
(3K0BaTHI) NPH COPOLHI €10 BoAbI X0 20 Y%o-ii BJAKHOCTH

I. TeroTa copOIMHM MpH YBIAXKHEHHH KOBATHl OT 5 % MCXONHOH BIaXHUCTH I
20 % xoHeuHOM BIAXKHOCTH ObLIa ONMpeeNeHa METOZOM KalOPHMETPHH H CO
cTaBHIIa MpIMepHO 50 KJDK/KT 5KOBATEL

2. Tlp# MIOTHOCTH IKOBATHI, paBHOH 70 Kr/M® (NaHHBIE 3aKa3UMKa), MACCA OMHOIC
xybomerpa OB cocrasutr 70 kr. CliezoBaTenpHO, TEIIOTa, BhiaeneHHas 70 ki
OB mpu copbuuy exo Bozs! 10 20 %-i BIaKHOCTH, COCTABUT

50 xJDi/krx70 xr=3500 x> Tera.

. Jlns mpuMepa Bo3bMEM noMemeHHe U3 4-x creH, (10 Mx3 m)=30 M Kak
nas. O65EM crost OB B 0,1 M Ha cTenax miomazsio (30 Mix4)=120 M* cocTaBu
120 szO,I mM=12 M], KOTOpBIe NpH copOuku Bozs! 10 20 %-# BIaXHOCTH BB
aenart

w

50 kIIx/krx70 kr/M’x12 M*=42 000 kJIx Tenna.

4. Ecnu copbuust Bogs! GyaeT MpOMCXONMTh B TeueHue 10 aweid, To Teruiosa
MOILIHOCTE COCTABHT

42 000 xJDx/(10 me.x24 ux60 MuaX60 )=
=14 000 x/Hx/2 592 000 ¢ = 0,024 kBT =24 Br.

B bI B O I; Ilpu copfuuu Biarn BATOM TeNIOH30JISIHOHHOE
LeJ1TI0/I03HOM (3K0BATOI) MPOHCXOAUT BhIAEJIEHHE TeMJia, 0AHaK0 Ter
J10BAST MOIHOCTS IAHHOI0 MPOLECCa MaJa, I03TOMY caMooforpes mo
MELICHHS] TIPAKTHYECKH HCKITIOYACTCS], OJHAKO YHCP/KHBAHHIO TeILl:
BHYTPH MOMEILIEHH ST 3TO sIBJIeHHe B ONpeIeIeHHO crenenu Oyer cro
cofcrBoBaTh, IIpeAcTaBAsETcs  LeNec006PasHLIM NPOBEPKA- JAHHOP
s dexTa B peaSsHEIX-YCIOBHIX. -

O.x.n., npod. kad. XTu BT
Cudl'TY

I1.B. MupoHoB
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