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JIEKIIUSA 1 OBIIME IMOJIOXKEHUSA

Pemenue Pa3JINIHBbIX TCXHHYCCKHX HpO6HCM, CBsA3aHHBIX C BOIIpOCaAMHU
JABHKCHUA )I(I/IIIKOCTeﬁ B OTKPBITBHIX U 3aKPLITBHIX PYCJIdaX, a TAKIKC C BOIIPOCAMU
CHJIOBOTI'O BOBI[CfICTBHSI KUIOAKOCTH Ha CTCHKH COCYIOB HWIIH oOTeKkaecMbIe
FKUIAKOCTBIO TBECPABIC TCJIAa IMPUBCIIO K CO3JaHUIO O6H.IHpHOﬁ HayKH Ha3bIBaeMOU
2u6p0MexaHuK0L7, KOTOpad ACIIUTCA Ha JBa pasacia: TCXHHNYCCKAasd
T'MAPOMCXaHUKA U TCOPCTUYCCKAA MCXAaHHUKA JKUIAKOCTHU U I'a3a (pI/IC 1. 1)

I
I'mppomexaHuka |
Y Y
TEXHUYECKas TEOpPETHYECKAS
TUAPOMEXaHHUKA MEXaHUKa KUIKOCTU
(ruapaBiauKka) U raza

Puc. 1.1. Pa3gensl runpomexanuku

Tuopasnuxa (TeXHUYECKass MEXaHWKa >KUIKOCTHU) — MPHUKIAIHAs YacTh
TUAPOMEXAHUKH, KOTOpask UCIOJIb3YET T€ WM UHBIC JOMYUICHUS JJIsl pEIICHUS
npakTudeckux 3aaady. OHa o0JagaeT CpaBHUTEIBHO MPOCTHIMU METOJIUKAMHU
pacuera MO CpPAaBHEHUIO C TEOPETHYECKONM MEXaHUKOW JKUAKOCTH, TJE
MIPUMEHSETCSL CJIOKHBIM MaremMaTthudeckuil anmapar. OQHAKO THApPABIMKA J1a€T
JOCTATOYHYIO 15t TEXHUYECKUX MIPUITIOKEHUN XapaKTEePUCTUKY
paccMaTprUBaeMBbIX SBJICHUM.

1.1. KpaTkasi ucTopusi pa3BuTHS T'MAPABJIMKH

Hcropudecku TuapaBiviKa sIBISETCS OJHOM W3 CaMbIX JIPEBHHX HAyK B
MHUpe. APXEOJIOTHYECKUE MCCIIeIOBaHMS MOKa3bIBaIOT, 4To eme 3a 5000 mer 1o
Hamed spel B Kutae, a 3areM B ApYrux CTpaHax JIPEBHETO MHpa HaWICHBI
OIMMCaHUsA yCTpOUCTBA Pa3IUYHBIX TUAPABIMYECKUX COOPY>KCHUH,
MpeCTaBICHHbIE B BHJIE PUCYHKOB (TIEpPBBIX uepTexkei). EcTecTBeHHO, 4TO
HUKaKUX PacyeTOB 3TUX COOPYKEHHMM HE MPOU3BOJIMUIOCH, U BCE OHU OBUIH
MMOCTPOCHBI HA OCHOBAHUM MPAKTUUECKHUX HABBIKOB U TIPaBUJI.

[lepBble ykazaHusi O HAy4YHOM TOAXOJE K PEHICHUIO THUIPABINYECKUX
3aa4 oTHOCATCS K 250 rony 70 H.3., Korga ApXuMeaoM ObUT OTKPBIT 3aKOH O
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PaBHOBECHUHU TeJa, MOTPYKEHHOTO B )KUJAKOCTh. [loToMm Ha npoTsxkenuu 1500 net
0COOBIX M3MEHEHUH TUIpaBiIvKa He nmojy4dana. Hayka B ToO BpeMs MOUYTH COBCEM
HE pa3BUBajiach, o0pasoBaiicst cBoero poja 3actoi. U tonpko B XVI-XVII Bekax
Haller 3pbl B 310Xy BO3poxIeHus, UM Kak roBOpsAT UCTOpUKH PeneccaHca,
nosiBWIIUCh pabotel [amwmnes;, Jleomapgo na Bunaum, Ilackans, HerooToHa,
KOTOpBbIE ITOJIOKUIIU CepbE3HOE OCHOBaHUE TS JaJIbHENIIETr O
COBEPIIEHCTBOBAHUS TMAPABIMKHA KAK HAYKHU.

OpHako TOJBKO OCHOBOIOJIArarolue padoThl
akanemukoB lletepOyprckoii akagemun Hayk [laHuwiia
bepuynnu u Jleonapaa Oinepa xusmux B XVIII Beke,
co3anu  TpouYHbIM  (QyHIAMEHT, Ha  KOTOPOM
OCHOBBIBAaeTCs coBpeMeHHas ruapasinka. B XIX-XX
BEKAX CYIIECTBCHHBbIM BKJIAJ B THUAPOAMHAMHUKY BHEC
«oren  pycckorm aBuanum»  Hwukomann  EropoBuu
KyKOBCKHUH.

Ponb TUJPABIMKA B COBPEMEHHOM
H.E. Kyrosckuii MaIlIMHOCTPOCHUU  TPYAHO  TepeoneHuTh. JlroOoi
(1847-1921 22.) aBTOMOOWJIb, JIETaTEIbHBIN ammapaT, MOPCKOE CYJTHO He

o0xoauTcsi 0€3 MPUMEHEHUS! THAPABIMYECKUX CHUCTEM.
Jlob6aBuM cCroJla CTPOUTENIBCTBO IUIOTHH, JaamM0, TpPyOONpPOBOJOB, KaHAJIOB,
BojoCIMBOB. Ha mpous3BojcTBE NPOCTO HE OOOWUTHCH 0€3 THUIPaBINYECKUX
MIPECCOB, CIIOCOOHBIX Pa3BUBAThH KOJOCCAJIbHBIE YCWIMS. A BOT HMHTEPECHBIN
(dbakT H3 HUCTOPUU CTpouUTelbcTBA OMdeneBort Oamuu. I[lepenq Tem Kak
OKOHYATEIbHO YCTAHOBUTH MHOTOTOHHYIO METAJZIOKOHCTPYKIIHMIO OaliHu Ha
OCTOHHBIC OCHOBAaHHWA, €M TMpPHUIATH CTPOTrO€ BEPTUKAIBLHOE IOJOXKEHUE C
MOMOIIIBI0 YETHIPEX THUIPABIMUECKHUX IMPECCOB, YCTAHOBIECHHBIX IMOJ KaXKIYIO
orIopYy.

[M'uapasnuka npecieayeT 4eaoBeKa MOBCIOIY: Ha paboTe, JoMa, Ha Jadye, B
tpancnopte. Cama mpupojia rnojckasajia 4eJ0BeKy YCTPOUCTBO THIPABINUECKUX
cucreM. Cepare — Hacoc, Me4eHb — (UIBTP, MOYKH — TPEAOXpaHUTEIbHbBIC
KJIalaHbl, KPOBEHOCHBIE COCYIbl — TPYOOMPOBOJBI, 00IIas JJIMHA KOTOPHIX B
yenoBeueckoM opranuzme okoio 100 000 km. Cepane uenoBeka 3a yac
nepekaunBaeT okosio 300 1 kposu!

1.2. ZKuakocTh M CHJIBI IeHCTBYIOIIIME HA Hee

JKuokocmsio B TUApPABIWKE HA3BIBAIOT (DU3MUECKOE TEIO0 CIIOCOOHOE
HU3MCHATH CBOIO (pOpMYy TpH BO3JCHCTBUM HA HEE CKOJIb YI'OJHO MAajbIX CHIL.
Paznuuaror ngBa BUAA OKUAKOCTEH: J/CcUOKOCMU KanenvHble W AHCUOKOCHU
eazooopasuvie (puc.1.2). KamenbHble IKUAKOCTH MPEACTABISAIOT  CO00i
KHUJIKOCTH B OOBIYHOM, OOIICTIPUHATOM MOHMMaHUU 3TOTO CJIoBa (Boja, HE(TH,
KEpOCHH, MacJIo U.T.1.). | 'a3000pa3HbIe )KUIKOCTH — Ta3bl, B OOBIYHBIX YCIOBHIX
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NpPEeACTaBISAIOT €000l Tra3o00pa3Hble BellecTBa (BO3AYX, KHUCIOPOA, a3oT,
MpOIaH u T.J1.).

I
Kunkoctu "
Y Y
KanenbHble ["a3000pa3Hbie
(Boma, HEDTH, (BO31YX, KUCIIOPO/,
KEepOCHH, MacJo...) a30T, MIPOMaH...)

Puc. 1.2. Buns! ;xunkocren

OCHOBHOW OTJIWYUTEILHON OCOOEHHOCTBIO KameIbHBIX M Ta3000pa3HbIX
KUJIKOCTEH SBISIETCS CIIOCOOHOCTh CXKUMAThCs (M3MEHSATh O0BEM) TIOA
BO3JICMCTBUEM BHEIMIHMX cuil. KamenbHble XKUIKOCTU (B JadbHEUIIIEM MPOCTO
KUJIKOCTHU) TPYAHO TMOIJAIOTCS CXKATHUIO, a Ta3000pa3HbIe KUIAKOCTU (Ta3bl)
CXKUMAIOTCSl JTOBOJIBHO JIETKO, T.€. TPH BO3JCUCTBUU HEOONBIINX YCUIUN
CrIOCOOHBI U3MEHUTH CBOI 00bEM B HECKOJIBKO pa3 (puc.1.3).

A1 L1 i1 1111 LE L1 LELA LA LRAR AR RRRRNRAN

Y

IIAIIIIIRIIIrrrrrsrrrstl LI IIIIIIIIIIIIIIIIIIIID,

LKULTTTI T LI TTL LT LTI EIALLRAARRRANANAN Y

4
é
é
[

ALLLLILILELITTLLIIIAL AL AL ALAAARARRRNNY

WIIIIIIIIIIIIIIIIIIIII o

T IIIIIIIIIIIIII SIS,

@) KUJKOCTb 0) ra3

Puc. 1.3. Cxarue »XUIKOCTEN 1 ra30B

B rugpaBnuke paccMaTpUBAIOTCS peanbHas N UOealbHAs MKUAKOCTH.
WneanbHast >KUIKOCTb B OTJIMYUE OT pPEATbHOM JKMIKOCTH HE o001aaaeT
BHYTPEHHHM TPEHUEM, a TAK)K€ TPEHHEM O CTEHKH COCYAOB U TPYOOIPOBOJIOB,
M0 KOTOPBIM OHa JBIXKeTcA. MpaeanbHas KUAKOCTh Takxke oOJagaeT
abCOMIOTHOM  Hec)kMMaemMocTbio. Takas KHAKOCTb HE CYIIECTBYET B
JNEUCTBUTENBHOCTH, U ObUIa IpHIyMaHa Jyuisi OOJIerYeHHus M YNPOILEHUS psiia
TEOPETUYECKHUX BBIBOJIOB U HCCIIEIOBAHUI

Ha XuakocTh NOCTOAHHO BO3JEHCTBYIOT BHEIIHHUE CHIIBI, KOTOPBIE
pa3lessaoT Ha MacCOBBIE U IIOBEPXHOCTHBIE.
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Maccosvie: cunbl TskecTd U uHepuuu. Cuia TSHKECTH B 3E€MHBIX
YCIIOBHUSX JEHCTBYET Ha YXUIKOCTh MOCTOSHHO, & CHJIa MHEPIUU TOJBKO IPHU
COOOIIEHUH  00BbEeMYy  KHUIKOCTHU  YCKOPEHUU  (TIOJIOKUTEIBHBIX  WIH
OTpULIATEIBHBIX).

Ilosepxnocmuvie: 0OOYCIOBIICHBI BO3JECHCTBHEM COCETHUX OOBEMOB
KUJKOCTU Ha JIaHHBIA 00BEM WJIU BO3JICHCTBUEM APYTHX TEIl.

P Paccmorpum  cocyn, HanmoJIHEHHBIN
LU KUJIKOCThIO. Ecm BBIIEIHT, B HEM
***** OCCKOHEYHO MaNblii 00BEM KHUIKOCTH,
TO Ha 3TOT 00bEeM OYIyT IEHUCTBOBATH
CUJIBI CO CTOPOHBI COCEIHUX TaKUX KE
OCCKOHEYHO MaJIbIX 00beMOB
(puc.1.4). Kpome 3Toro Ha cBoOOIHYIO
MOBEPXHOCTh  KUJKOCTH JCHCTBYET

Puc. 1.4. [ToBepXHOCTHBIE CUIIBI cuna arMocdepHoro nasnenus P, U

CHJIBI CO CTOPOHBI CTEHOK COCY/Ia.

Ecnm Ha XuakocTh AEHCTBYET Kakas-TO BHEIIHSS CUJIA, TO TOBOPSAT, UTO
KUJKOCTh HaXOAUTCS oA naBiieHHeM. OOBIUHO IS OTpeseeHUs JIaBJICHUS
KUJKOCTH, BBI3BAHHOTO BO3JICMCTBUEM Ha HEE IIOBEPXHOCTHBIX CHII,
npuMeHnsieTcst popmyna

P= % (H/v) nin (Ia), (1.1)

rae F — cwia, nedcTByloas Ha )XKUIKOCTh, H (HbIOTOHBI);

S — IUIOLIA/b, HA KOTOPYIO ACHCTBYET 9Ta CHIIa, M~ (KB.METPBI).

Ecnu naBnenue P OTCUMTHIBAIOT OT aOCOJIFOTHOTO HYJIS, TO €r0 Ha3bIBAIOT
aoconomuvim oasnenuem P,;.. ECu naBieHne OTCUUTHIBAIOT OT aTMOC(HEPHOTrO,
TO OHO Ha3bIBACTCH U3ObLIMOYHLIM P,5. Ammocgeproe naBieHUE MOCTOSHHO
P, =103 kIla (puc.1.5).
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Puc. 1.5. Cxema k onpeneneHuo JaBiacHUI
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3a enunuily aaBieHus B MexaynapoaHout cucreme enunui] (CU) npussat
MackKaljib — JaBJIeHUE BbI3biBaeMoe cuiior 1 H, paBHOMepHO pacnpeneeHHON mo
HOPMaJIbHOM K HEW MOBEPXHOCTHU IUIOMIAAbBI0 1 M™:

1Tla=1H/M =107 Ila = 10° MIIa.

Pasmepnocts  gaBienuss ob6o3Hauaetrcss kak «Ila» (mackanp), «xlla»
(xunonackanb), «MIlay (meramackanb). B TexHuke B HacTosIIee Bpems
npoaokaT npuMeHaTh cucremy eauani; MKI'CC, B koTopoil 3a enuHUIlY

2
JaBJICHUS TpUHUMAaETCs 1 Kre/™M”.
2 2
1 ITa= 0,102 xr¢/Mm” mnm 1 krc/m™ = 9,81 Ila.
1.3. MexaHn4eckue XapaKTePUCTHKH U OCHOBHbIE CBOMCTBA
JKUAKOCTEH
OcHogHble mexanuuecKue xXapaKmepucmuKku
OnmHOM W3 OCHOBHBIX MEXaHMUECKHX XapPaKTEPUCTUK KHUAKOCTHU SIBISICTCS

€€ IUIOTHOCTb. [lnomunocmwvro KUJIKOCTA HAa3bIBAIOT MacCy IJKHIOKOCTHU
3aK/IIOYCHHYIO B CIUHUIIC o0Bema.

= % (k). (1.2)

Yoenvuvim 6ecom Ha3bIBAIOT BEC €IMHULIBI 00bEMa >KUIKOCTH, KOTOPHIN
omnpezensercs no Gpopmyie:

Y =§ (H/ v). (1.3)

C YBCIIMYCHUCM TCMIICPATYPhI YI[CJ'I]'::H]':Jﬁ BCC JKUAKOCTHU YMCHBIIACTCA.

OcHogHule (puzuueckue ceoiicmea

1. Corcumaemocms — CBOWCTBO KUIKOCTA H3MEHITH CBOM 00BEM IO

nevictBueM  napieHus.  C)KMMaeMOCTh — JKHJKOCTH  XapaKTepHU3yeTcs
Ko3(ppULImeHTOM 00BEMHOT0 CHKaTHsl, KOTOPBIN orpeensercs mo Gpopmyse
Ldv , ,
By =———— (M/H), (1.4)
V dP
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rie V — nepBoHaYaIbHBIM 00BEM KUIKOCTH, dV — U3MEHEHHE ITOro o0bema,
MIpU YBEJIMYCHUH JAaBJICHUS HA BETUYUHY dP.

Benmuuuna oOpatHast By Ha3bpIBaeTCs MOAYJIEeM OOBEMHON YIPYTOCTH
AKUJKOCTH:

K =% (H/). (1.5)

Monynb 00bEeMHOW YNPYroCTH HE IMOCTOSIHEH M 3aBHCUT OT JaBJICHUS H
temneparypel. [Ipy THApaBIMYECKHX pacyeTax CHKUMAEMOCTBIO KUIKOCTH
OOBIYHO MPEHEOPEralT U CUUTAIOT KUAKOCTH MPAKTUYECKH HEC)KUMAEMBIMHU.
Ckatue XKHIKOCTe B OCHOBHOM OOYCIJIOBJIEHO C)KaTHEM PACTBOPEHHOT'O B HHUX
rasa.

CKMMaeMOCTh TMOHMKAET JKECTKOCTh THUIPONPUBONAA, T.K., HAa CXKATUE
3aTpaunBaeTcs  dHeprus. CKHMAeMOCTb  MOXKET  SIBUTbCS  NPUYHHOU
BO3HUKHOBEHHUSI aBTOKOJIEOaHMI B THUIPOCHCTEME, CO3[a€T 3ara3/IblBaHUE B
cpa0aThIBaHUU THIPOANNAPATYPHl U MCTIIOJHUTEIBHBIX MEXaHU3MaX.

NHorma cXuUMaeMocTh JKUIAKOCTEW TIOJIE3HA — €€ UCHOIb3YIOT B
TUAPABIMYECKAX aMOPTU3ATOPAX U NPYyKUHAX.

2. Temnepamypnoe pacuwiupeHue — OTHOCUTEIbHOE H3MEHEHHE OO0BbeMa
KUJKOCTH TMpU yBednyeHun temnepatypsl Ha 1°C  npu P = const.
Xapakrepuzyetcs: KodhGUIHMEHTOM TeMIIepaTypHOTO pacIIuPEeHUs

B, =ld—V (1/C°). (1.6)
Vo dt

[TockonbKy JJ1s1 KamneabHbIX XKUAKOCTEH KO3(P(ULIHUEHT TeMIepaTypHOro
pacuIMpeHuss HUYTOXXHO MaJl, TO TMPU TMPAKTHYECKUX pacueTax ero He
YUUTHIBAIOT.

3. Conpomusnenue pacmsoicenuro. OCOOBIMU  (PU3UUECKUMU OMBITAMHU
OBLJIO TOKA3aHO, YTO MOKOSIIASICS KUJIKOCTh (B YACTHOCTH BOJAA, PTYTh) MHOI' 1A
CIIOCOOHA COMPOTHUBIATHCA OYEHb OONBIIMM pacTArupamomuM ycunusm. Ho B
OOBIYHBIX YCJOBHUSIX TaKOrO HE MPOUCXOJUT, M TOITOMY CYHUTAIOT, YTO
KHUJIKOCTh HE CIIOCOOHA COMPOTUBIIATHCS PACTATUBAIOIIUM YCUIIHSIM.

4. Cunvl n0BepXHOCMHO20 HAMANCEHUs — ITU CUIIBI CTPEMATCS MpUIaTh
chepuueckyro  Gopmy KUAKOCTA. Cuilbl  MOBEPXHOCTHOTO  HATSKEHUS
T [ OOyCIOBIECHBI IIOBEPXHOCTHBIMH CHJIAMH H
i ;7? i ] HaIpaBJIeHbl BCETJa BHYTPh PaccMaTpUBAEMOTO

—¥ — ] o0beMa NEePHEeHANKYIISPHO CBOOOIHOI
[ _ 1| mnoBepxHOCTH KUIKOCTH.  PaccMoTpum
S OECKOHEYHO MaJlbli 00BbEM JKUJIKOCTH Ha

cBoOOHOM moBepxHocTH. Ha Hero Oynyt
Puc. 1.6. Cutel ioBepxHOCTHOTO ~ AAICUCTBOBATH  CHJIBL  CO  CTOPOHBI  COCEIIHHX
HATSDKEHHS 00beMOB. B pesyibTaTe, eciiv CIOXUTh BEKTOPA
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BCEX CHJI JICHCTBYIOIIMX HAa paccMaTpuBaeMblii 00beM, TO CymMMapHas
cocTapisiomias cujia OyaeT HampaBieHa MEPHEHIAUKYISIPHO  BHYTPH
paccMaTpuBaeMoro oorema.

5. Baskocmuv  oicuoxocmu  — CBOMCTBO  JKMJIKOCTH  COMPOTHUBIISITHCS
CKOJIBKCHUIO WU cABUTY €€ ciioeB. CyTh €€ 3aK/II04aeTcsi B BO3SHUKHOBEHUH
BHYTPEHHEW CUJIBI TPEHUA MEXAY JBMKYIIUMUCS CIOSIMH KUJIKOCTH, KOTOpas
onpenensercs no ¢popmyne Hprorona

dv
T =pS— (H), (1.7)
dy
rac S — jiomaab CJIOCB KHUAKOCTH HWJIM CTCHKH, coan/IKacanmeﬁcsl C
2 o
KUIKOCTBIO, M , ].,l - JAHWHAMHUYCCKHUHN KOS(I)(i)I/II_II/ICHT BA3KOCTH, HWJIIM CHJIA
BA3KOCTHOTO TpeHUs, dv/dy — TpaJUeHT CKOPOCTH, NEPIECHIUKYISIPHBIA K

IMOBCPXHOCTHU CABUTA.
OTCIOIIa AUHAMHUYCCKAA BA3KOCTb PaBHA

= Y (H-c/v), (1.8)
dv

Trac T - KaCaTCJIbHBIC HAIIPSKCHHUA XKUAKOCTHU, T = T/S .

[Ipy TedeHWW BSA3KOW KUIAKOCTH BJOJIb TBEPAOW CTCHKH TPOUCXOIUT
TOPMOKEHHE TIOTOKa, OOYyCIOBIIEHHOE BSI3KOCThIO (puc.l.7). CkopocTh VL
YMCHBIIIACTCS TT0 MEPE YMEHBIIICHUS PACCTOSHUSA )y OT CTEeHKH. Ilpm 3TOM TIpH
y=0, ckopoctb L mamaer A0 Hyms (L=0), a MeXAy CIOSIMHU MPOUCXOIUT
MPOCKAIb3bIBAHUE,  COMPOBOXKIAMOIICECS]  BO3HUKHOBCHHEM  KacaTeJbHBIX

HaIPSKEHUHN T.
gl /

ay
<
+
Y
S
Q)
\L“

P i TSt v

Puc. 1.7. IIpoduib ckopocTeil mpu TeUeHUHU BA3KON
XKUJKOCTH BJIOJIb CTEHKU

Benmuunna oOpatHas auHamudeckoMy koddduimenty Bszkoctu (1/W)
HA3bIBACTCSA 1MeK)UeCcmvlo HCUOKOCMIU.

OTHolIeHHE IMHAMUYECKOro KO3 (UIMEeHTa BSI3KOCTH K TUIOTHOCTH
KUJIKOCTH HA3bIBACTCS KUHEMAMU4eCKUM KOdQduyueHmom 6sa3Kkocmu:
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v=" o). (1.9)
p

BenuunHa Vv (IPOM3SHOCHTCS —«HIO») paBHas lcM’/C  HasbIBaeTCs
ctokcoM (Cr), a 0,01 Ct — 1 cantucrokcom (cCr).

[Ipouecc omnpeneneHus BSA3KOCTH HA3bIBACTCS  GUCKO3UMempueu, a
npuOOpsl, KOTOPHIMU OHA OMNpeAeNsieTcs guckosumempamu. IloMuMo OIeHKH
BA3KOCTH C IMOMOIIbIO JUHAMHUYECKOTO M KHHEMATUYECKOTro Kod(h(UIMEHTOB
MOJIB3YIOTCSl YCIOBHOM BSI3KOCThIO — Trpanycel Ouriepa (°E). Bsskoctsio,
BBIPAKEHHOM B Ipajlycax DHIJepa, Ha3bIBA€TCsl OTHOIICHHE BPEMEHH UCTEUCHUS
200 cM> HCIBITYeMOH >KHAKOCTH depe3 Kamwusip d= 2,8 MM K BpPEMCHH
HCTEUEHHUS TaKOTo ke 00bema Bojbl npu ¢ = 20°C

t
1°E=—, THe ¢

68000l

=51,6 cek. (1.10)

6000l

Taxoit mpubop Ha3bIBaeTCsi BUCKO3UMETpOM DHriepa. [ nmepecyera rpaaycos
DHIIepa B CTOKCHI 111 MUHEPAIbHBIX Maces MpUMeHsieTcs: popMyia
0,063
v=0,073°E - : (1.11)

(¢]

Takum 00pa3om, 1751 OLEHKU BSI3KOCTH JKHJIKOCTH MOYXHO MCIOJIb30BaTh
TPH BEJIMYUHBI, KOTOPBIE CBSI3aHbI MEXY COOOM

OrneHka BI3KOCTH !!

Y

JIlnHaMuYeCcKuit Kunematnueckuii I'pagycel DHrnepa
Koap puLreHTt ko3 puLreHTt °E
u, H-c/v® v=nu/p,m/c

Puc. 1.8. CtocoOBI OLIEHKH BA3KOCTH KUIKOCTH

BsI3KOCTh KMAKOCTH 3aBHUCHUT OT TEMIIEpAaTyphl U OT AaBieHus. llpu
MOBBIIICHUN TEMIEPATypPhl BSI3KOCTh KUJIKOCTH YMEHBIIIAETCS U HAo0OpoT. Y
razoB HaOJroaeTcs oOpaTHOE SIBJICHUE: C MOBBIIIICHUEM TEMIIEPATYPhl BA3KOCTh
YBEJIUYUBACTCS, C TOHM)KEHUEM TeMIIEpaTyphl — YMEHbBIIIACTCHI.

6. Ilenoobpazosanue. BuineneHue Bo3ayxa W3 pabouell KUIKOCTH TMpU
MajJieHU JaBJICHUS MOXET BBI3BaTh IMEeHoOOpa3oBaHue. Ha WMHTEHCHUBHOCTH
MeHO00pa30BaHUs OKAa3bIBACT BIUSHHUE cCoOJepKaliascsa B pabouel >KUIKOCTH
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BOJIA: TayK€ TIPU HUUTOXKHOM KosimdecTBe BoAbl (MeHee 0,1% mo Macce paboueit
KUJKOCTH) BO3HHMKAaeT ycTtoWuuBas mneHa. OOpa3oBaHME M CTOMKOCTb IEHBI
3aBUCAT OT TUIA pabodeil KHUAKOCTH, OT €€ TeMIlepaTypbl U pa3MepoB
My3bIPbKOB, OT MaTepuaJoB M TMOKPBITUI ruapoamnmnapatypbl. OcoOeHHO
NeHoo0pa3oBaHUE MPOUCXOAUT MHTEHCHUBHO B 3arpsA3HEHHBIX KHUAKOCTIX H
ObIBIIMX B OKciutyatanuu. [lpu Ttemmepatype kxujakoctu cBeime 70 C°
MIPOUCXOUT OBICTPBHIN CIaJl MCHBHI.

7. Xumuueckass — u  MexaHuueckas — CMOUKOCMb.  XapaKTEePU3yeT
CIIOCOOHOCTh  JKUJKOCTU COXPaHSITh CBOM IepBOHAYalbHbIE (DHU3UYECKUE
CBOICTBA IIPH dKCIUTyaTalluu U XpPaHEHUHU.

OxucneHue >KUJIKOCTU COIMPOBOXKIAETCA BbINAJCHUEM W3 HEEe CMOJ H
[IUTAKOB, KOTOPBIE OTKJIAJBIBAIOTCA HA MOBEPXHOCTH 3JIEMEHTOB THAPONPHUBOIA
B BHJIe TBepJOro HajeTa. CHUXKAETCS BSI3KOCTb U M3MEHSAETCS IBET MKUIAKOCTH.
[IpoayKThl OKHCIIEHHS BBI3BIBAIOT KOPPO3UIO METAIJIOB M YMEHBIIAIOT
HAJeKHOCTh palbOThl TuIpoanmnaparypbl. Hamer BbI3bIBaCT 3aKJIMHUBAHUE
MOJABWIKHBIX COCIMHEHUMN, IUTYHXXEPHBIX Map, IPOCCEIUPYIOIIUX OTBEPCTUH,
paspyllieHue YIUIOTHEHUH U pa3repMeTU3aluio TUAPOCUCTEMBI.

8. Cosmecmumocmsb. ~ COBMECTUMOCTh  pabouuMx  KHIKOCTEH ¢
KOHCTPYKIIMOHHBIMU MaTepHallaMd M OCOOEHHO C MarepuajaMu YIUIOTHEHH
UMeeT OueHb OoJbloe 3HaueHue. Paboume XUIKOCTH Ha HEPTAHOM OCHOBE
COBMECTUMBI CO BCEMHU MeTajlaMH, IPUMEHSEMbIMH B THAPOMAIIIMHOCTPOCHUH,
U TJIOXO COBMECTHMBI C YIJIOTHEHUSMH, U3TOTOBJICHHBIMU U3 CHHTETHYECKOM
pe3uHbl U U3 KokU. CUHTETHYECKUE paboune KUJIKOCTH MII0X0 COBMEUIAIOTCS C
HEKOTOPHIMU  KOHCTPYKIIMOHHBIMM ~MaT€pHaJlaMd M HE COBMECTHUMBI C
YIUTOTHEHUSIMU U3 MAaCJIOCTOMKON pe3UHBI.

9. Ucnapsemocmv  orcuokocmu. HcnapsieMOCTh CBOWCTBEHHa BCEM
KamnelabHBIM JKUAKOCTAM, OJJHAKO WHTEHCHBHOCTH HCIAPEHUs] HEOJAMHAKOBA Yy
Pa3TUYHBIX KUAKOCTEH M 3aBUCHUT OT YCIOBUM B KOTOPBIX OHA HAaXOJIUTCA: OT
TeMIIepaTyphl, OT MJIOMIAAN UCTIAPEHHUSI, OT JABJICHUS, U OT CKOPOCTHU JIBUKECHUS
ra3oo0pa3Hoi cpelibl HaJl CBOOOIHON MOBEPXHOCTHIO KUAKOCTH (OT BETPA).

10. Pacmeopumocmov 2a306 6 cudkocmsax XapaKTEpHU3yeTcsl 00BEMOM
PacTBOPEHHOIO raza B €AMHHIIE 00BbeMa XKUAKOCTH U OINPEACNIETCS MO 3aKOHY
I'enpu:

P
V5 :V},{kp—a; (1.12)

roe Vr — o0BeM pacTBOpEeHHOro Taza; Vi — 00BeM IKHMIKOCTH;
k - xoadpunment pacrsopumoctu; P — naBnenue; P, — atMmochepHOe JaBlICHHE.

Koapdumment k£ umeer cneayrommue 3HadueHus npu 20°C: 1nas BOJIBI
0,016, kepocuna 0,13, munepanbabix Macen 0,08, xxugkoct AMI'-10 —0,1.

[Ipy NMoOHM)XEHUU NaBJICHUS BBIJCISAETCS PACTBOPUMBIN B KUIKOCTH Ta3.
DTO SIBIICHUE MOKET OTPUIIATEIILHO CKA3bIBATHCS HA pabOTE THAPOCUCTEM.



