Jlexums Ne2. PABOYME XXNUJIKOCTHU

2.1. HaznauyeHue pado4uX »KHIKOCTEH U OCHOBHbIE TPeOOBAHMS, PeIbsBJIsAeMble K HUM

Kunkocts, ucnonpzyemasi B THAPONPUBOIAX, ABISETCS UX pabouuM TenoM. BeiencTBue 3Toro oHa u
HasbIBaeTcs paboueii. Pabouas »uakocTh obecrieuynBaeT nepeaady SHEpPruu OT Hacoca K TUAPOABUTATENIO U
YOPaBISIONIUX CHTHAIOB B THapocuctemMe. Kpome Toro, oHa o0ecrmeunBaeT CMa3Ky TPYIIUXCS
MMOBEPXHOCTEH TUAPABIMYECKUX YCTPOICTB, yJaJl€HHE W3 Map TPEHUs MPOAYKTOB H3HOCA, 3aIIUTy
METAININYECKUX JeTaliell OT KOPPO3UH U OTBOJI BBIIEISIEMOTrO B THAPOIIPUBO/IE TEIUIA.

Paboune XUIKOCTH MOABEP>KEHBI BO3JIECHCTBUIO M3MEHSIOMIMXCS B IIMPOKOM JMAana3oHe JaBJICHU,
Temmneparyp U ckopocteil. [IpaBuibHBIA BBIOOp paboueil >KUAKOCTH oOecrneuynBaeT padOTOCIOCOOHOCTh
THIPOTIPUBO/IA U B 3HAYUTEIHLHOM CTENICHH OMpeIeNsieT ero pabodne mapaMeTphl.

K paboueii )xuaxocTu NpeIbsABISIOTCS ClEAYyIOINe TpeOOBaHMSL.

1. Xopoiasi cMa3bIBaroIias CnocoOHOCTh, 00ECIIEYNBAIOIIAsl HAIC)KHYIO padOTy Tap TPEHHUSI.

2. Bo3MOXHO Majnoe M3MEHEHHE BA3KOCTH B HIMPOKOM JAMAala3oHEe TeMIepaTyp, UYTO OMpeNeisieT U
Malyl0 U3MEHSEMOCTh XapaKTEPUCTUK TUPOYCTPOUCTB U TUAPOIIPUBOAA B IIEJIOM.

3. Bbicokast moapoCTONKOCTb.

4. CTaOWIbHOCTh MEXaHUUYECKUX U XUMHUYECKUX CBOMCTB B YCIOBHUSX JJIUTENBHON SKCILTyaTallud U
xpanenus. [log cTaOMIBHOCTPIO MEXaHMYECKHX CBOWCTB TMOHHMMAIOT B TEPBYIO OuYepellb CIOCOOHOCTH
KUJKOCTU MPOTUBOCTOSITH MPOLIECCY «MSTHSD, KOTOPBIM HA3bIBAIOT MPOLECC AECTPYKIIMU MOJIEKYJI MPU €€
JUTUTEIIBHOM JIPOCCEIMPOBAHUU B Y3KUX IICINISX, IEPEMEITNBAHUH KUJIKOCTH U BO3JICHCTBUU BHOpAIIMiA, UTO
MIPUBOJUT K YMEHBIICHHUIO BA3KOCTU. [10 cTaOMIBHOCTHIO XUMUYECKMX CBOMCTB MOHUMAIOT CIIOCOOHOCTH
MIPOTUBOCTOSATH OKUCIICHHIO TIOJT IEHCTBUEM OKPYXKAIOIIEH Cpebl U peakluu TUAPOIN3a U3-3a MPUCYTCTBHUS
B JKMJIKOCTU BOJbI, @ TAK)K€ XUMHUYECKOW PEaAKIUU XKUIKOCTU C MaTrepuajaMu CTEHOK MEepPEeyCTPOHCTB U
YIUIOTHEHHH.

5. Manast TOKCHYHOCTh paboueii )KUIKOCTH U €€ MapoB.

6. Beicokast o0beMHasi ypyrocTh.

7. BbIcOKast TEIIONIPOBOIHOCTD.

8. Maublit KO3(PHUIHEHT TEIUIOBOTO PACITHPEHHS.

9. PaguanonHas CTOMKOCTb.

10. ConpoTHBISIEMOCTh BCIIEHUBAHMUIO.

11. Manast pacTBOPUMOCTH Ta30B, 00ECIICUNBAOIAsI BEICOKYIO YIPYTOCTh KUIKOCTH.

12. Hu3kas cTouMOCTb.

[lepeuncnennpie TpeOOBaHKS BO MHOTOM TPyJAHO coBMecTUMBI. [loaToMy BeIOOp paboueid KUAKOCTH
MIPEICTaBISET COOOM OMpeAeEHHYIO CIOKHOCTD.

2.2. OcHOBHBIE (PU3HYECKHE CBOHCTBA Pad0UYMX JKUKOCTEM

W3 MHOrOYHCIEHHBIX CBOMCTB KUAKOCTEH OCTAHOBUMCS TOJIBKO Ha T€X, KOTOpble HanOoJiee BaXKHBI C
TOYKHM 3pEHHS] OKCIUTyaTallud THAPONPHUBOMIOB, OMNPENENSIIOT HUX paldoune MmapaMeTpbl U KOTOpbIe

H606XO,I[I/IMO YUUTBIBATD pa3pa60TqI/1Ky. OTH CBOMCTBa OMPECACIIAOTCA  NICPCUUCIICHHBIMU  BBIIIC



TpeOOBAHUSIMU.

Inomnocmo, k2- M~ , XapaKTEpU3yeTCsl OTHOIIEHHEM MACChl 711 KUIKOCTH K e 00beMy
p=mlV. (2.1)

JIJis IPaKTHYECKUX PACUYCTOB IUIOTHOCTh MHUHEPAIBbHBIX PaO0OYMX KHIKOCTEH MOXKET OBbITh MPHUHSITA
3
=900 ke / m.

IInoTHOCTH pa60qel71 KUJAKOCTU XapaKTCpU3YyCT NMOTCPU HNABJICHUS IIPU €€ TCUYCHHUU 4YCPE3 APOCCLIIH,

KJIaaHbl ¥ TUAponuHUM. Tak, mpu TypOyJIEHTHOM pEXUME TeUCHHUS

2
Ap = %,
2u'f
rae Q — pacxof )KUAKOCTH;

Ap — TIOTEpHU TABIICHUS,

4 — K03((HUIMEHT pacxoa LIeaH MIoaab0 f

C POCTOM TCMIICPATYPHI INIOTHOCTh YMCHBIIIACTCA

_ P
l+a(t—t,)’

Py
IZIe P, Pto — COOTBETCTBEHHO IJIOTHOCTH IpH Temieparypax t U t,, & — KO3pPUIUEHT 00BEMHOTO
pacuupenus. J[ns MuHepanbHbIX pabouux kugkocted o =(7—~8) 10* mpu t- t,=1°C. D10 CBOWCTBO
HEOOXOUMO YYHUTHIBaTh IPU MPOEKTHUPOBAHUM TUAPONPUBOAA C 3aMKHYTOM LUPKYJsLueil paboueit
KHUJIKOCTH. B TakoM mnpuBojge NpH YyBEIMYEHUH TEMIEpaTypbl NPOUCXOAMT YBeIMUeHHE oO0beMa U
MOBBIIIEHUE JIABJIEHUS, KOTOPOE MOXKET IIPUBECTH K Pa3pyLICHUIO THIPOCUCTeMBbl. YTOOBI N30€XKaTh 3TOrO0, K
THJIPOOaKy MPUCOCTUHSIOT TEPMOKOMIIEHCATOP, HAampuMep, CHIb(OHHOro Thma. V3mMeHeHue ero oobema
JOJDKHO OBITH JTOCTaTOYHBIM JUIsSI KOMITEHCALIMU TETUIOBOTO pAaCIIUpEHHs] padoyeil >KUIKOCTH BO BCei
THJIPOCUCTEME.

1) Bazkocmbs — CBOWCTBO HJIKOCTH OKa3bIBaThb CONPOTHUBICHHE OTHOCHUTEIBHOMY CMEIICHUIO €€
CJIOEB. DTO CBOMCTBO SBISETCS BAXHEUIITNM JIs1 paOOTHI THAPOIPUBOJIA.

Bnusinue BsizkocTH HeonHo3HAayHO. C OHOM CTOpPOHBI OoJiblIasl BS3KOCTh MOBBINIAET HAJAEKHOCTH
CMa3Ku TPYIIUXCS NMOBEPXHOCTEH, YMEHBIIAET YTEUKU B I'MJIPOYCTPOHCTBAX U CHOCOOCTBYET HMOBBIIICHHIO
ycroituuBocty rujponpuBosa. C apyroil CTOpPOHbl — YBEIMYMBAET INOTEPU HAa TPEHUE, YBEIUYHMBACT
THJIPABINYECKOE COTMPOTUBIICHUE B THAPOIMHUAX U YMEHBIIACT OBICTPOACHCTBHE TPUBO/A.

Bs3kocTh  KMIOKOCTH —XapakTepusyercs Kod(puIMEeHTaMH JAMHAMHUYECKOM M KHHEMaTHYeCKOH



Bs3kocTH. Koadduuuent aunammuyeckoil BsizkocTH, [la'c, onpenensieTcss U3 ypaBHEHUS, BbIPAXAIOIIETO

3aKOH KUAKOCTHOI'O TPCHUA HeroTona:

u=L._1 2.3)
S dv/dy
rac T — CHJIa, BO3HHUKaromias MC)KILy I[BI/I)KyHII/IMI/ICH CJIOSAAMMU KHUAKOCTH,
S — miIomaae CONPUKOCHOBEHUSI TOBEPXHOCTEHN CIIOEB;
dv/dy — rpaameHT CKOpoCTH.
Koaddumment kuaemMaTnueckoi BI3KOCTH U, Mz‘c'l, OTIPENIETISAETCS COOTHOIIIEHUEM
v=ulp (2.4)

On usmepsiercs u B ctokcax (Cr)
1 CT=100 cC1=1 cM’/c.

BBuny TOro, 4Tto HEMOCPEACTBEHHO W3MEPUTh BSI3KOCTb B ABWXKYLICHCS MKHUAKOCTH CIIOKHO,
OTIPEJICNIAIOT YCIOBHYIO BSI3KOCTH C IOMOIIBIO CHEIMATbHBIX NMPHOOPOB, HA3bIBAEMbIX BHCKO3MMETPAMHU.
Haubonbiiee npumeHeHe Hallea BUCKO3UMETP DHIJIEpa, U3MEPSIOIINI BSI3KOCTh KaK OTHOILIEHUE BPEMEHU
ucteuenns 200 cm’ JKUJIKOCTH Yepe3 OTBEPCTHE AMAMETPOM 2,8 MM TOJ JIEWCTBHEM COOCTBEHHOTO Beca K
BPEMEHU HCTEUYEHMs TaKOro e o0beMa IUCTWIIMPOBaHHOM Boabl mpu Temmeparype 4 °C. Eaununa
BS3KOCTH, OTPEIETICHHON TaKUM CIIOCOOOM, Ha3bIBACTCS I'PAJyCOM BSA3KOCTH yclIoBHOH (°BY). B HeKoTophIX
CTpaHax 3Ta eMHHULA Ha3bIBaeTcs rpaxycoM OHruepa (°E).

ITepeson °BY B cCT npu °BY>3,2 BeImonHAIOT 110 hopmyiie

v=731°'BY-6,31/"BY, cCr. (2.5)

Bs3kocTh paboyell KUAKOCTH CYIIECTBEHHO 3aBUCHUT OT €€ Temreparypsbl. /i MUHEepanbHbIX Macel

9TO BJIMSIHUC MOXKET, OBITH onpeaciICHO BMHI/IpH‘{eCKOfl 3aBUCUMOCTBIO
n
50
L, = U, (7 , (26)

re Ly, — BA3KOCTh npu Temneparype 50 °C;

t — TeMIeparypa.
OTa 3aBUCHMMOCTb CHpaBelauBa B HHTepBase TeMmmeparyp 30<t°C<150. J[lna wmacen ¢
v<10cCrn~2.5,Bunreppane v=10-50 cCrn=2.6-3.2.

3aBUCHUMOCTbH BSI3KOCTH OT JAABIICHHS P MOXKET ObITh PE/CTABIICHA B CIICAYIOLIEM BUJIC:
1= e, 2.7)
rae u,— ko3dduruent quHamuyeckoil Ba3koctu npu p=0;
a=0,15—0,17 MITa"' 1be30k03(hGUIHEHT BI3KOCTH.
Boipaxkenue (2.7) cnpasemnuso mnpu p<60 Mlla.
Hamame B pabodeii )KHIKOCTH BO3AyXa MPUBOANUT K HEKOTOPOMY CHHKECHHUIO BSI3KOCTH

s _110.0158, (2.8)
Hy



rle 4, — BA3KOCTb YHCTOH KHIKOCTH;
Mz — BSI3KOCTB paboueii xuaxocTy, coaepxaueit B% Bozayxa ot obuiero oobema.

2) Cxcumaemocms — CBOWCTBO KHIKOCTH H3MCHATh CBOM OOBEM IIOJ JICHCTBHEM JaBJICHUS.
CxumaeMocTh paboueil >KMIKOCTH JOJDKHA OBITh MHHHMAIBHOM, TaK Kak €€ HaJlM4he MPHUBOAHUT K
CHIDKCHHUIO TIOAAa4YM HACOCOB, HApYIIAET IUIABHOCTH IBIDKCHHS MEPEMEIIaeMbIX THIPONPHBOIOM Y3JIOB
MaIllH, YMEHbIIAET TOYHOCTh PeaIN3alMy IIePEeMEIIeHU, CHI)KAET YCTOHYNBOCTD THIPOTIPHBO/IA.

-1
Cxumaemocts, [1a™, xapakrepusyercs K03 (HUIIMEHTOM 00BEMHOTO CXKATHS

AV

'B:VAp’

(2.9).

rae A V/ 'V — oTHOcuTeNbHOE U3MEHEHHE 00beMa IIPU U3MEHEHUH JaBJIeHUs Ha A p.
Benuuuna, oOpaTHast [, Ha3pIBAE€TCSI MOIYJIEM O0BEMHOM YIIPYTrOCTH XuaKocTH, [1a:

E=—,
B

Jns  MuUHEpanbHBIX ~ Macel  MOIyJdb  OOBEMHOW  YIPYroCTH  JISKUT B Mpeiesax

E =(1.35-1.75)-10° MIla. TpyGomnpoBombl M OCOGCHHO LLIAHTH yMCHBIIAKT IPUBEACHHBII» MOJYIb

YIOPYTOCTH.
[Ipouecc cxatust pabouell KUAKOCTH MOXKET MPOXOAUTH C PA3TUYHON CKOpOCThio. (CxkaTue mpu
MEJUIEHHO TMPOTEKAIOIINUX IMPOIEccax, MPU KOTOPHIX YCIEBAET 3aBEPIIMTHCS TEIUIOOOMEH C OKpY’Karollei
Cpenoif, XxapakTepusyeTcsl u30TepMudeckuM mMoxayseM ynpyroctd Et. Cxxatue mpu ObICTPO HMPOTEKAIOLIUX
mporeccax, Mpu KOTOPBIX TEIIOOOMEH HE YCIEeBAeT 3aBEPILINTHCS, XapaKTepu3yeTcs aanabaTHuyecKuM
MoAayJieM ynpyroctu Ea. DkcriepuMeHTandbHBIM METOJ OINpEAENICHHs] 3TOr0 MOJIYJsl OCHOBAaH Ha 3aMepe
CKOPOCTH PaclpOCTPaHEHHUS 3BYKOBBIX BOJH B KUIKOCTH
E ,=p-a’, (2.10)
I7I€ @ — CKOpPOCTb 3BYKa B KUJKOCTH.

VYcTaHOBIIEHO, UYTO MpH pacyeTe OBICTPONPOTEKAIOUIMX TPOIECCOB B THAPONPUBOAE MOMKHO
npunuMath Ea ~ 1,15 Er.

Monynb 00BEMHON YIPYTOCTH 3aBUCHT OT JABICHHUS W TEMIIEPATypbl. YIPYroCTh YBEIHMUHUBACTCS C
TIOBBIIICHUEM JIABJICHHS M YMEHBIIIAETCS C POCTOM TEMITEpaTypPhl

E=E+kp—k,(t—-t,)), (2.11)
rae Eg — Momyns 00beMHON yHpyrocTH 0e3 HAIWYHs B KHUJIKOCTH Ta30BOM CPEIbl MIPH to= 20°C, p=0,1
Mlla; k; = 11 —15, k, = 7—9,5 MIla/°C.

Bonpiioe BnusHUE HA CKUMAEMOCTh paboyveil JKUIKOCTH OKa3bIBaeT HAJIMYKME B HEW HEPACTBOPEHHOTO
BO3/lyXa B BHUJIE€ MEJIKHUX IYy3bIpbKOB. CKMMAaeMOCTh B 3TOM CJIy4a€ BO MHOIO pa3 BBIIIE COKUMAEMOCTH
YUCTOMW KUJKOCTH.

PaccMoTpuM 3T0 BiIMsiHHE B yCIOBHUSX U30TEPMHUYECKOrO Ipolecca cxxatus. HepacTBOpeHHBIN BO3AYyX

B 00BeMe Vp 00pazyeT ¢ 00beMOM YUCTON KHUAKOCTH Vi IBYX(a3HYIO CMEChH



Vc=Vx+VB.. (2.12)
[Tponuddepennuuponas (2.12) mo AaBIEHUIO p U MPEANOIOXKUB, YTO 3aKOH C)KAaTUS CMECH MMEET TOT
K€ XapakTep, 4YTO MU U1 YHCTOM >KUAKOCTH, a 3aKOH CXaThs BO3JAyXa IMOJUYUHAETCS 3aKoHy boins—

Mapuorra pV'=comnst, uMeeM

Ve Ve _y P (2.13)

E. Ey 7 P2 ’
rne Ec, Ex — Monynu 00beMHON YIIPYTOCTH CMECH U YUCTOM JKUAKOCTH;
Vo — 00BEM BO31yXa B CMECH NpPU aTMOCPEPHOM JaBieHUM Do. [Ipum HM30TEepMHUECKOM Mpoliecce
cxaruan = 1.
U3 (2.13) u (2.12) nonyuum
VitV

E.=E, (2.14).

V)I( +E)K VBOPO

2
PaznenuB npaByto yacTh (2.14) Ha HayaNbHBIN 00BEM JKUIKOCTH B CMECU Vo, MTONOXKUB Vo = VK H

nojcTaBuB Vy =V, Po , AMEEM

1_}.@&
E.—E,— Y P (2.15)
1+E}[( VBOPO

2
KO0

B peanbHBIX cucTeMax cojep)kaHHE BO3yXa MOKET MEHAThCS B IIMPOKUX mpenenax (VBo/Vxko =
0,015 — 0,025). 3aBucuMocTb MOAYJIsI OOBEMHOH YHPYroCTH OT JaBJ€HUS paboyeill >KUIKOCTU IpH
pPa3IMYHOM COJEpPKaHUM BO3AyXa IpexacraBieHa Ha pucyHke 2.1. Kak BMAHO W3 PHUCYHKA, BIUSHUE
JIABJICHUs MPOSABISAETCA B OOJbIIEH CTENEHM MPH MalbIX €ro 3HadyeHusX. J{ias ycTpaHeHHs STOH 30HBI B
CJIUBHBIX TUAPOJIMHUAX TUAPONPHBOIOB IOKHBI OBITH YCTAHOBJIEHBI HAIOpPHbIE KIJIANaHbI, CO3AAOLIUE
noxnop mopsaka 0,5—1 MIla. bmarogapss 3TOMy yMEHBLIAE€TCS CXKUMAEMOCTh pabodel >KUIKOCTH B
CIIMBHBIX TIOJIOCTSX TUAPOJBUTATENCH ¥ TOBBIIIACTCS TUIABHOCTH JIBMKCHHS DPAaOOYMX OPTraHOB MAIlIWH,

0COOEHHO NPY UCHOJIB30BaHUU TUIPOLMINHIPOB.

ud

5 g 15 20 25 Mia

Pucynok 2.1 — 3aBucumMocTb MOoAyIsl 00bEMHOM YIIPYTOCTH PEaIbHON KHUAKOCTU OT AABJICHUS



[Tpu naBnenuu 6osee 15 MIla BiusiHME BO3/1yXa Ha CKMMAEMOCTh NPAKTUYECKH HE CKA3bIBAETCS, TaK
KaK OH IEPEeXOJUT B PAaCTBOPEHHOE COCTOSIHUE. DTO OOCTOSTEIBCTBO TAKKE OOYCIOBIMBAET MOJE3HOCTh
nepexoza Ha 0oJiee BRICOKHE AaBICHHUS paboUeii )KUAKOCTH B HATIOPHBIX THAPOINHUIX TPUBOJIOB.

JUIs CHMXKEHHs KOJMYECTBAa HEPAaCTBOPEHHOIO BO3AyXa HEOOXOJUMO 3HAThb OCHOBHBIE IYTH €ro
IIPOHUKHOBEHUsI B TuapocucteMy. Hanbonee HMHTEHCHMBHO TNOACOC BO31yXa HPOMCXOJUT HA JIMHUU
BCACBHIBaHUS 4epe3 HEIUIOTHOCTH B MECTaX KperuieHHs ()IaHIeB Hacoca U NMPUEMHBIX (UIBTPOB, uepes
YIUIOTHEHHsT BaJIOB W T. M. [lomcoc BoO3myxa MPOUCXOIUT TAaKKe NMPH MOHWKEHUW YPOBHS KHIKOCTU B
rHJpoOaKe Mo OTHOIIEHUIO K BcachlBarolleMy narpyoky. HepacTBopeHHBIH BO3oyX MOXKET 00pa30BbIBATHCS
U3 PacTBOPEHHOI0 Ha y4yacTKaX C IOHM)KEHHBIM JaBieHueM. Ilpu 3Tom oOpaTHBIN IMpolecc MpoTeKaeT
3HAYUTEIBHO MEJJICHHEE.

N3mepeHne kommyecTBa HEPACTBOPEHHOTO BO3AyXa MPOBOAMTCS JTHOO MyTeM H3MEpeHUs 00BHEMOB
AKHUJIKOCTH 10 M IOCJIE €ro OTAENEHHUs, JTUOO MyTeM H3MEPEeHHUs HEKOTOPHIX CBOWCTB pabodeil >KUAKOCTH
(MJI0THOCTH, MOZYJISl YIIPYTOCTH U T. 11.), 3aBUCSIIUX OT €ro KOJIMYECTBA.

KonuyectBo Bo3myxa B THIPOCHCTEME MOXET OBITh MOHM)KEHO ITyTeM INPHUMEHEHHs 3JacTUYHBIX
nradparm, UCKITIOYAIOMIMX KOHTAKT BO3/yXa C KUAKOCTBHIO B THAPOOAKaX MIIM IyTEM CO3JaHHS TTOATIOpPa BO
BCAChIBAIOLIEH TMJIPONMHUMU. YJaJeHHE BO3/AyXa B TYIHUKOBBIX T'MJIPOCHCTEMax M B BEPXHHUX TOYKAX
THJIPOYCTPOMCTB MPOBOJAT C MOMOILBIO BO3AYXOCITYCKHBIX MPOOOK (CallyHOB) MJIM KJIAIIaHOB.

3) Tennosvie ceoiicmea. HauOonpmuii HHTEpEC TMPENCTABISAIOT YAeNbHAas TEIIIOEMKOCTh U
TETUIOTIPOBOIHOCT. Y AETbHAsl TEIJIOEMKOCTb XapaKTepPH3yeT WHTCHCHUBHOCTH IMOBBIIICHUS TEMIIEpaTypbl
paboueit )xuaKocTu B ruapocucteme. I1o cpaBHeHHIO ¢ BOAOH yenbHas TEINIOEMKOCTh MUHEPAJIbHBIX Macell
B/IBOE MeHbIIe. TerIonpoBOIHOCTh XapaKTePU3yeT KOJUUECTBO TEIJIOTHI, IEPEIaHHOE 3a €IMHHILY BPEMEHH
Yyepe3 eAUHUILY TOBEPXHOCTHU IPU PA3HOCTU TEMIIEPATyp MEXY KUAKOCTBIO M CTEHKOW B OJIMH Tpanxyc. s
Jy4YILIEro OTBOJA TeIula pabovre KHUIKOCTU JOJDKHBI HIMETh BBICOKHE TEIUIOBBIE CBOMCTBA.

TemreparypHbIii TMaNa30H MCIIOJIB30BAaHMS Pab0ounX KHUIKOCTEH CBSI3aH C TEMIIEPATypaMH BCITBIIIKH
U 3acTbiBaHMA. TemnepaTypa BCHBIIIKM — €CThb TE€MIIEpaTypa, MPU KOTOPOH Mapbl KUAKOCTH 00pasyloT C
BO3/[yXOM CMECh, BCIBIXMBAIOLIYI0 IPH IOJAHECEHUHM OTKPBHITOrO IUIaMeHH. Temreparypa BCHBIIIKH
MO3BOJISIET CYAMTh O MOKAapHOM 0€30macHOCTH TMAPOCUCTEM. TemrepaTypa 3acThIBaHMS — TeMIIEparTypa,
P KOTOpOW pabodast )KUIKOCTh 3aIyCTEBAaET HACTOJIBKO, YTO TIPU HAKJIOHE MpoOUpKH Ha 45° ee ypOBEHb B
TedeHWe 1 MUH ocTraercd Heu3MeHHbIM. [l Hambosee pacnpoCTpaHEHHBIX MHIYCTPUAIBHBIX Macel
Temneparypa Benblku coctasisger 160—200°C, a remnepartypa 3acteiBanus — 30 — 15 °C.

4) Dnexmpuueckue ceoiicmeéa WVMEIOT 3HAYCHHE [UIA paboOYMX >KUIKOCTEH, NPUMEHSEMBIX B
ANIEKTPOTHIPABIMYECKUX YCTPOHCTBAX THAPONPUBOAOB. UTOOBI M30EKaTh 3aMBIKAHUS DIEKTPUIECKHX
Lernel, HapylIeHUs] U30JIALUN U UCKPEHHs B pe3yJbTaTe BO3MOYKHOIO MOMNajaHus paboyel >KUIKOCTH, ee
3JIEKTpUYECKasi MPOBOAUMOCTD JA0JIKHA ObITh MUHUMAJIBHOM.

2.3. XapakTepuCcTUKH Pa0d0YUX KUIKOCTEH

OCHOBHBIM BUIOM pa60q1/1x )KI/II[KOCTGI\/JI, MMOJIYUMBIIUX HauOoJIbIIIEE INPUMCHCHUC, SBJIAIOTCA



MUHepanvbHvle Macaa.

B runponpuBogax oOmIENPOMBIIIIICHHOTO Ha3HAUEHUS, PA0OTAIOIINX B OTAITUBAEMBIX MOMEIIEHUSIX
npu Temmeparype Bo3ayxa ot 0 1o -35°C mpumensiorcs uHAycTpHanbHele Macia MI12A, M20A, N30A,
N40A, NUS0A. Ludpa B 0003HaUeHNH Maclia yKa3bIBaeT Ha €ro BS3KOCTh B caHTHCTOKcax mpu t = 50°C.
WNHpycTpuanbHble Maciaa caMble JelIeBble, HETOKCHUYHBI, TaK KaKk HE coJepkar npucaaok. OJIHaKo, ¢ Ipyrou
CTOPOHBI, OHU UMEIOT MOBBIIIEHHYIO CKIIOHHOCTh K OKHCIICHHIO U BBIJEICHUIO CMOJI, B CUIIY, YETO CPOK UX
CykObl CHILHO orpaHudeH. MHOycTpuanbHble Macia MPUMEHSIOT B THAPOCHCTEMAaX, pabOTaIoNINX, MPH
Temneparype xuakoctu He Bbiiie 60°C.

B ruapomnpuBoaax, paboTalomux MpU TEMIIEpaType CBBIIIE 60°C, MIPUMEHSIOTCSI TYpOUHHBIE Maclia
Tn—22, Tn—30, Tn—46, ornuyaromuecs OT WHAYCTPUAIbHBIX 0OJiee BBHICOKMMH JKCIUTyaTallMOHHBIMU
CBOWCTBaMH  (QaHTUOKHCIHWTENbHAS W  CMa3bIBAalOIIas CIOCOOHOCTH, TPOTHBOICHHAS  CTOHKOCTD,
MOBBIIIEHHBIA CPOK CiykObI). Takne cBOHCTBa 00ECTIEUYMBAIOTCS BBEICHHEM PA3IMYHOTO BUAA MPUCAIOK
(beHoyoB, KUPHBIX KUCIIOT, MOTUCHUIOKCAHOB H JIp.).

['unpomnpuBoasl, padotaromue npu gaBienun 16—35 Mlla, pekomeHayeTcsl KCIITyaTUpOBaTh Ha
Mmacnax cepun UI'TI, nmeromux erie 60s1ee BEICOKME IKCIUTyaTallMOHHbBIE CBOMCTBA.

B rupponpuBosax, ycTaHOBIEHHBIX Ha MallMHAX, paOOTAIOUIMX B MOJEBBIX YCIOBUIX, IPUMEHSIOTCS
MacJja, UMEIOIIME MEHBIIYIO 3aBUCUMOCTh BSI3KOCTH OT TemnepaTypbl. Cpean HuX Bcece3oHHoe Macio MI'E
—10A, paccuntaHHOe Ha SKCIUTyaTalnio 0e3 3aMeHbl B TeueHue 10-TH JIeT mpu TeMrnepaTrype OKpysKarolei
cpenst ot —55 mo +50°C. Macno BMI'3 sBnsercs OCHOBHBIM BHIOM pabouel >KUIKOCTH JUIS
TUJIPOTIPUBOJIOB CTPOUTEIBHO-OPOKHBIX MAIIUH, pabOTalolMX B YCJIOBUSAX KpallHEro ceBepa, a TaKxke
WCTOJIb3yeTC KakK 3MMHHUH COPT B pailloHaX yMmepeHHoro kimmara. Macio MI—30 wucnomns3yercs B
AQHAJOTUYHBIX THAPONPHUBO/IaX B KAUECTBE JIETHErO Maca.

B aBuanumoHHbIX THIpOCHCTEMAaX JO3BYKOBBIX CAMOJIETOB MPUMEHSETCS aBUAllMOHHOE Macio AMI—
10, KOTOpOE JIETKO OTJIIMYUTH 110 KPAaCHOBATOMY LIBETY.

MuHepanbHple Maciia MMEKT OIPAaHWYEHHBIM TEMIEpaTypHBIM AMANa3oH IpUMEHeHus. Bepxuuit
npeaen ooeraHo He npebimaeT 80—90°C. KpoMe Toro, oHM moKapooracHble. DTH HEAOCTATKH B MEHBITICH
CTETIEHU TPOSIBISAIOTCS Y cuHmemuueckux pabooyux ocuokocmen. OHM HMEIOT 0ojee MOJIOTyIo
TEMIIEPATyPHO-BSI3KOCTHYIO XapaKTEPUCTUKY, 00yiafgaioT Ooibliel orHectoiikocteio. K HHM oTHOCATCS
mddupsl, Gocdartel, CHITOKCaHbI, BOIHO-TIIUKOJIEBBIE M BOJHO-TIIMIIEPUHOBEIC XKHUIKOCTH. M3 3TOTO Kiacca
pabounx KUAKOCTEHM MOXXHO Ha3BaTh KUAKOCTh 7—50C—3, mnpuUMEHSIEeMyl0 B aBHAIMOHHBIX
rUApocucTeMax, paboTalolux B [auamazoHe Temmepatyp oT —60° mo + 175°C. Henocrarkamu
CUHTETUYECKUX JKHMJIKOCTEH SIBIIAIOTCS BBICOKAsh CTOMMOCTBH, IUIOXME CMa3bIBalOLUME CBOICTBA U
HE00XOIMMOCTH TIEpeX0/ia Ha CIeHaIbHbIC MaTePUAIIbI IS YIIOTHEHHA.

Jpyrum BUIOM pabouuX >KUIKOCTEH SBIAIOTCS @o0ocoldepoicawyue dImyrvcuu. OHU UMEIOT HU3KYIO
CTOMMOCTb, MAJIyI0 CKHMaeMoOCTh, 0ojiee BBICOKYIO TEIJIOEMKOCTh, MOXKapocToiiku. B rumpompuBomax
Ky3HEUHOIIPECCOBBIX MAIllMH HCIIOJIB3YIOTCS 3MYJIbCHUM «Macjo B BOJAE», B KOTOpbIX 2—5% sMyJibcoia,

CoJIepKaIiero MUHEpalbHOe Macio, U 95 — 98% Bobl. DMYIBCOJI HAXOIUTCSA B BOJE B AUCHIEPCHOM (ase.



HenocraTtkaMu Takux KUAKOCTEH SBISAIOTCS HHU3Kasg CMa3bIBaIOIasi ClIOCOOHOCTb, BHICOKAs KOPPO3UOHHAS
AKTUBHOCTh M HEBO3MOKHOCTh HCIIOJIb30BAaHUS MPU OTPULATENBHBIX, TEMIlepaTypax. bonee nepcnexkTuBHa
SMYJIbCUSI «BOJAa B Maclie», CoAepxaHue BoAbl B KoTopoil okono 40%. OHa coyeTaeT MOJIO0KUTETbHbIE
CBOMCTBAa HMYJIbCHMM «Macio B BOJE» M MHMHEpPaIbHbIX Macel. Ho Ioka mIMpOKOro NpUMEHEHHs
BOJOCO/IEpKAIE paboyre KUAKOCTU HE MONYYHIIM, TaK KaK Mepexo]] Ha HUX MPUBOJIUT K YBEIUYCHHIO
npuMepHO B 1,5—5 pa3 CTOMMOCTH OTAETBHBIX THIPOYCTPOMCTB U YBEIMUEHUIO MOTPEOIseMoil HacocaMu
MOIIIHOCTH IIPUMEPHO B 1,5 pa3a. B Hacrosiee BpeMsi OHU NPUMEHSIOTCS B THIPOCUCTEMAX, AJIT KOTOPBIX

BOIIPOCHI MTO’KaPO0E30IIaCHOCTH 0C000 BAXKHBI, HAIPUMED B MIAXTHOM M METAJLTyPrHIeCKOM 000pyT0BaHUH.

KOHTPOJIBHBIE BOITPOCHI

1. ITouemy paboTOCTIOCOOHOCTh M XapaKTEePUCTUKH THUIPOIIPHUBO/IA 3aBUCAT OT BUJa paboueit sKuIKoCcTu?

2. B kakux ruiponpuBOAax 1 ¢ KaKOW LEIbI0 MPUMEHSIOT TEPMOKOMIIEHCATOPbI?

3. Kakue cBoiicTBa pabounx >KHAKOCTEH 3aBUCAT OT TEMIIEPATYPhI?

4. ITouemy paboune KHUJIKOCTU AOJKHBI 00JIaZaTh XOpOIei cMa3bIBatoIIel ClIOCOOHOCThIO?

5. Kakume HemocTaTKu CBSI3aHBl C HCIOJB30BAHHMEM B THUIAPONPHUBOJAX PAOOYHMX >KUAKOCTEH Maoi
BSI3KOCTH?

6. B deMm mnpeumymiecTBo U3MEpPEHMs BA3KOCTH B TIpagycax BA3KOCTH YCIOBHOHM B CpPaBHEHUHU C
n3MepenueM B [lackanb-cekyHaax U CAaHTUCTOKCAX, U KaK OHO IPOBOAUTCA?

7. Kakoit Moxynp 0OBEMHOH yNpyrocTd pabodei >KUAKOCTH JOJDKEH YUYUTHIBATbCS B JAMHAMHUYECKUX
pacyeTax TUIpOIPUBOIOB?

8. Kakue cBoiicTBa paboueit KUIKOCTH 3aBUCST OT JaBICHUS?

9. C Kakoil Lenbl0 U KakUM IIyTEM MOXKHO YMEHBIIUTH KOJWYECTBO HEPACTBOPEHHOIO BO3JyXa B
ruapocucreMe?

10. KakoBa npuunHa yCTaHOBKH MOAIOPHBIX KJIAIAHOB B CIIMBHBIX THAPOJIMHUAX TUAPOMAILINH?

11. Kakue npo6ieMbl pemaer npUMEHEHUE B THIPOIPUBOIAX BOJOCOAEPKALIUX PaO0UMX KUJIKOCTEH?

12. Kakue nmpuduHbl BEI3BAIA CO3/IaHNE CHHTETUYECKUX PAaOb0YMX KUJIKOCTEH U B YEM UX HEIOCTATKU?



