-1. Boaa u3 Bo3ayxa

VYciioBue

3amaua 10-1. Boga u3 Bo3ayxa

B BO3/1yXe, OKPYZKAIOIIeM Hac, BCErJia COJIEPKUTCA HEKOTOPOe KOJMIECTBO BOJAHOrO mapa. Ilpu
HEKOTOPBIX YCJOBUAX TOT Map KOHJEHCUPYETCsl, TO eCTh IIPEBPAINAeTcst B BOjy. B mpupojge Ta-
Koif 3pderT Mbl MOKeM HabJII0IaTh B BUJE Kalleb Ha JIMCThSX PACTEHUil (POChI) IPU TOM, UTO
JIOXK I 1iepe] 9TuM He ObL10. OTHOIIEHNEe KOJMYeCTBa BOJSHOIO apa B BO3JYXe K IPE/IETbHOMY,
KOIJ[a OH HAYHET KOHJIEHCHPOBATHCH, HA3bIBAIOT OTHOCUTE/ILHON BJIAXKHOCTBIO BO3/IyXa, UK IIPOCTO
BJIAZKHOCTBIO ().

B ,IL&HHOIL/'I 3aJla4de Ha IIpuMepe pa6OTbI IOHOI'O 3KCIIEpUMEHTATOPa CDe,lH BaM IIpe/ijiaraercd pacCcMoT-
PETH BOSMOZKHOCTD ITIOJIYICHHA HEKOTOPOI'O KOJIMYECTBa BOALI U3 BO3/1yXa IIPpU ITIOMOIIXA PA3JIMIHBIX
(bH3I/I‘{€CKI/IX IIPOIECCOB. BO,ZLHHOfI IIap 1 BO3/1yX B pE€IICHUU MOXKeTe CIUTAaTh UJ1caJIbHbIMUA I'a3aMU.

HaxkoHerr, HamOMHUM BaM HEKOTOpBIE (DU3MUYECKHE TTOCTOSHHbIE (HUKTO He MapaHTHPYeT, 9TO BCe
U3 HUX BaM MOHAI00SITCs ):

YuusepcasbHas razobas mnocrosanas R = 8,31 JIxx/(K-mob)

[Toctosanas Asoragpo Na = 6,02 - 10?3 mon !

[Tocrosinnast Boabimvana kg = 1,38 - 10723 Tk /K

Moussipaas mMacca Bogasl M = 1,8 - 1072 kr/Moiib

YaeapHasT TEMIOEMKOCTD BOJBI ¢ = 4200 Ik /(kr-°C)
HopmasbsHoe arMocdepHoe JaBICHAE Pary = 1,01 - 10° Ia
Temmneparypa Kurenust BOAbI (IPU Pary) Tieun = 100 °C = 373 K
Vekopenue cBoGOIHOTO TIaJieHns cuuTaiite paBHbM g = 10 M/c?

Mousosoit, HO TaslaHT/IUBBIN SKcniepuMenTarop Pejid, 3aX0TeB MOJIYIUTH BOLY MPAMO U3 BO3JLYyXa,
npoBeJ1 pusndecknii onbIT. PejiHa YCTAHOBKA MPEJICTABAET COOON IUIMHIPUIECKUN TepMeTH-
HbIil cocy (puc. 1) ¢ mopuraeM MaJoif Macchl, COCOOHBIM JIBUIaThCs MPAKTUIECKU Ge3 TPeHWUs.
Crenku cocyjia U MOPIIEHb XOPOIIO MPOBOJAT TeIlio. B Ha9aIbHOM IOJIOZKEHUHN B COCY/L Uepe3 OT-
BEpCTHE TOCTYyTaeT BO3/yX U3 KOMHATHL. Temmeparypa Bo3ayxa B KomHare t; = 20 °C, (maBienune
HACBIIEHHOIO BOJISTHOIO Mapa IIPU TON TeMIIepaType PaBHO Py = 2,35 klla) ero orHocurebHas
BJIAKHOCTE ¢ = 77%. Haganbubiii o6bem cocyna ¢ nmopmmaem Vi = 5,0 1.

Qe MeIJIeHHO YMEHBIAET 00beM ra3a, OKa3bIBas J1aB-
JIEHWE Ha TopIiieHb. [Ipu 3ToM ycreBaer MoIHOCTHIO TIPO-
XOJIUTH IIPOIECC TEILIOOOMEHA Yepe3 CTEHKHU C OKPYKaf0-
et cpejoit. MakcumabHOe H30BITOYHOE JIaBJIeHNE, KO- \
Topoe Desrsgt MOXKET OKa3aTh Ha IMOPIIEHb IPH HOMOIIN

OtsepcTHe
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cBoero obopyjoBanusg, cocraBiaseT 0,5D... Penasd pac-
CYUTAJI, IYTO B IIPOTIECCE CIKATHS TIOC/I€ HEKOTOPOTO TI0JI0-
ZKeHud IMOpHIHA Ha CTEHKaX COCYy/la U Ha IIOPITHE HAYHYT
MOSIBJIATHCS MeJIKME Kalljld BJIArH.

1.1 Onpenenure, Mpu KakoM 00beMe BO3JyXa BOJISTHOIM
ap B cOCy/le HaUHeT KOHJ/IEHCUPOBATbHCS.

Jaa noayverus MaKCUMaroHO 6803MOAHCHO20 Koauvecmea 600v. Peds cocuman 2a3 6 cocyde do
HAUMEHDUWE20 00BEMA, KOMOPO2O OH MO2 JOCTUYD.

1.2 Omnpesennre, 10 KAKOTO MUHEMAJIHLHOTO 00bema Pejist MOXKET C:KaTh BO3/IYX B COCY/IE.

B pacuemax obsem 600w, 0bpasyrowetica 6 npouecce KOHOEHCAUUU, MOACEME CHUMAMD Npenedpe-
AHCUMO MANBIM NO CPABHEHUIO ¢ 00BEMOM COCYIa.

A3. PaccuuraiiTe Maccy BoJibl, 0Opa3oBaBIeiics B Pe3y/IbTaTe TaKOr0 CyKATHUS.

IIpednonooicum, wmo Peda paspaboman HEKOMOPHLT METAHUIM, NOZBOAANOUUT COOUPAMB B.AG2Y U3
cocyda, He OMKEPHIBAA €20 U HE BAUAA HA 0aBAEHUE, 00BEM UAU MEMNEPAMYDPY 203086.

1.4 Ompeniesinre, 3a CKOJIBKO TAKUX «CZKATHI» MOXKHO OyJIeT coOpaTh OfuH cTakaH BOJbI (me = 200
r).
1.5 Orennre KoJm4IecTBO PabOTHI, KOTOPYIO coBepinua Dejist Ipu CxKATUN.

st oBTOpenust Bcero mpoiecca Pejisi opranum3oBaj padboTy 1o ciejayonieMy nukiy. [lociae orm-
CAHHOT'O CxKaTusI U cOopa obpasopapiieiicss Biaaru Peis MeIJIeHHO yBEJIUIHBAET PasMep COCy/la
JIo TIepBoHAaYaIbHOr0 obbeMa. [lpu moctmxkennu obbema V) OTKpBhIBAETCS OTBEPCTHE JIJIA JIOCTYIIA,
BO3JIyXa, OKPYZKAIOIIEro cocyl. Beikaap mocrarounoe BpeMsi, Qe CHOBa HAUNHAET CXKaTHE.

1.6 Cxemarundecku (6e3 TOYHBIX YUCJIOBBIX 3HAaUYCHUIT) nzobpasure p-V auarpammy i BOJSHOTO
1apa B OIMCAHHOM IMKJIMYECKOM IIporiecce. YKarKuTe HallpaBJIeHHUe IIpoIecca Ha JinarpaMMe.

1.7 Otennre moIHOE KOJIHMYIECTBO paboThI, copepinaemoe Deseil 3a OMH ITHKIIL.

Jtst onpesiesieHust «TPYIOEMKOCTH» IPOIecca MOJIyIeHrs BO/Ibl 13 Bo3myxa Pejis npuymal ciie-
JIYIOIILYIO XapaKTePUCTUKY — YeJIbHYI0 paboTy KoHjeHcaruu (©), — paBHyIo pabore, 3aTpadeHHOil
Ha obpazoBanue 1 KUJorpaMma BOJIbI.

1.8 Onennre yaeabHy0 paboTy KOHJIEHCAIIUN JJI OMMMCAHHOTO THK/IA.

Pemienue

3agada 10-1. Boma u3 Bo3ayxa

1.1. CoryiacHO OIIpe/IeJIEHNIO OTHOCUTEIHLHON BJIAXKHOCTU HaYaIbHOE JIaBJIEHHE BOJSHOTO Iapa B
COCYyJIe COCTABJISIET P1 = (PPu1, TJI€ Py1 — JABJIEHUE HACBIIIEHHOI'O BOJSHOTO Iapa IPU KOMHATHON
temmeparype 1. I3 rpacduka Ha OJaHKE MOXKHO OIPEIEIUTh: Py ~ 2,35 klla. Croutr ormernTsh,
YTO IMapluajbHOEe JIaBJICHHE BOJIHOIO Tapa B IOJHOM JIABJIEHUU BO3/yXa B COCYJE COCTABJISET
JINIIBb THICAYHbIE YACTHU, & IMOCKOJIbKY, COTJIACHO YMCJIOBBIM JIAHHBIM 3a/la9M, TpeOyeMasi TOYHOCTD
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pemeHnsd CoCTaB/IdeT ABE 3Hadallue HI/ICI)pr, B ,ZLa.HbHeI';IHleM BJINAHHUEM BOJAHOI'O IIapa Ha IIOJIHOE
JIaBJICHUE BO3/IyXa MOXKHO OY/IET IpeHeOpedb.

[Ipu n3oTEpMUIECKOM CXKATUU COCY/IA JaBJICHUE Ma30B B HEM, B TOM YHUCJIE€ U BOJISIHOIO Iapa, OyaeT
yBeImIuBaThCA. 110 TOCTUXKEHUIO TaBIeHUS Py MTOCTETHNN HAUHET KOHJIeHCUPOBaThCsd. cmomb3ys
BbIpasKeHue JIJisi KBa3UCTAIMOHAPHOI'O N30TEPMHIIECKOTO MPOIECCa ¢ BOJIHBIM HAPOM, CIUTAsI €Iro
UJI€aJIbHBIM Ta30M, MOJIYIUM PPy V1 = D1 Vs, Tie V; — 0bbeM ra3oB B cocyje, Tpu KOTOPOM HAYHET
HoABJIAThCA Biaara. Orcroa:

V=V =0,77-50 1 =385 1n

Tpebyemast TOYHOCTD BBIYUC/ICHUIT, COTJIACHO JAHHBIM B YCJIOBUM 33/1a9H, — JIBE 3HAYAIINE [TU(DPHI.
OjtHako MbI OyjIeM IPUBOIUTH TPU U3 HUX JIJIsI TOTO, 9TOOBI MOy I€HHbIE BEJTHIUHBI MOXKHO OBLIO
HCIIOJIb30BaTh B JAJIbHEUININX BBIUYMCJIEHUIX, HE OllacasiCh 3a HapacTaHWe IMOI'PENTHOCTU OKPYT-
senns. [loBTopuMes, OKOHYATETHHBIIT OTBET TOJIYYAeTCs IMyTeM OKPYIJIEHHs BCEX TOJIyYeHHBIX B
pellleHny BEeJIMYUH JI0 JIBYX 3HAYAIMX 1udp.

1.2. MakcumajbHOe JaBJIeHHe Ta3oB B cocyle, oKasbiBaeMoe Kak Dejeit, Tak u armocdepoii, co-
craBisteT 1,5p,m,. IIpenebperas napuuaabHBIM JTaBJICHAEM BOJISHOIO Iapa 1 00beMOM 00pa30BaB-
meiicss JKUAKOCTH, 3alMIIeM ypaBHEHHe I M30TePMUYECKOrO IPOIECCa ¢ BO3ILYXOM B COCYIE:
paTM‘/l - 175paTM‘/27 OTKY/a:

Vo=V1/15=50n1/15=333 1

CpaBauBas pesyiabrarsl IyHKTOB Al n A2 Bujnm, ato PemHa yecTaHOBKA JIEHCTBUTE/IHHO TTO3BO-
JIsIeT KOHJEeHCUPOBATh BOJASIHOI map.

1.3 Taxk kak gaBjeHHEe BOJSHOTO ITapa He MOXKET OBITH OOJIbIIIe HACHIIEHHOTO, IIPU yMEHbIIICHIN
obbema 1ocJie 3HadeHus: V,, 0HO Oy/IeT OCTaBaThCsI MTOCTOSTHHBIM 32 CUYEeT YMEHbBIIEHUsT XUMIIECKOIO
KOJIMYECTBA BOJAHOTO TIapa B COCYJE. Y MEHbBIICHUE TTPOU30UIeT Ha KOJIUYIECTBO, COOTBETCTBYIO-
mee KOJIMYIeCTBY 00pa30oBaBIIeiicsd BOJIbl. XUMUYIECKOe KOJIMYECTBO BOJISAHOIO IMapa B HAYAJIbHOM U
KOHEYHOM COCTOSTHUU MOKHO OIpeJIe/IUTh u3 ypaBuenusa Meneneesa-Kaneitpona pV = vRT, a
Maccy BOJIbI HalljleM, 3Has ee MOJSPHYIO Maccy:

ppaVi  pmVa) _ Mpm

Mpy
ma =M — ) = M (Vi — Vo) = —2L (1, — V)

RTY  RI RT, RTy
1,8- 1072 . 2 35.10° I1a
my = o (3,85-107% M® — 3,33-107° m®) = 9,03 - 107% kr
8,312 (273 4 20) K
-z KT . ; 2.
181077235 10° Ml
iy = L Ax . 2O K
ElalmLQTB T ._O)f\
=y Paata) Pl
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Takum obpazom, 3a oHO cxkatne Dejsg MOKeT 1MoJIydInTh Beero 9,03 Mr BOIBI.
1.4. Crakan BoJibl MOXKHO HacobupaTh 3a Ny = m./my = 22148 cxkaruii.

1.5 HecmoTps Ha 0COOEHHOCTH MU3MEHEHUs JABJIECHUs BOJSHOTO ITapa MPU CXKATHH COJIEPIKIMOTO
cocyjia, OCHOBHOE KOJIMIeCTBO paboThl, coBepiaemoe Dejieit, onpeieisiercs

JIaBJIEHHEM BCEr'o BO3J/LyXa, TaK Kak II0cjIe/iHee Topas o OoJibiiie. BBuly Toro, 4To jgaB/jieHue ra30B B
COCyJle UBMEHSIETCsI B XO/Ie U30TEPMUIECKOr0 IIPOIIecca, i rpyOoil OlleHKN COBEPIIEHHON padOThI
Oy/1eM HCIOJIB30BATE Cpe/Hee apuPMETHICCKOe 3HAYCHNE: Dep = (Daru + 1,9Par)/2 = 1,25Damy. To-
rj1a pabora, copepiiennas Pejieit, paBHa padoTe ra3a, B3ATOH cO 3HAKOM «MUHYC», U OIIPEJIE/IsAeTCs
BBIPAYKEHUEM:

Acx{ = _pcp(‘/2 - ‘/1) =211 KI[H{

R

R O VO P N i N

HAC .

i
P fommct

-y o ]

: :
i :
v, 7, v, v

1.6 Ot mHagaja mporecca A0 TOYKH KOHJIEHCAIIMNA BOJISIHOIO ITapa JuarpaMmMa COOTBETCTBYET M30-
TEPMUYECKOMY TIPOIIECCY U IPEJICTaBIgeT co00# yaacToK rurepbosibl. Jlasgee mporiecc KOHIeHCAITUH
IPOUCXOJIUT TIPH [IOCTOSTHHOM JlaBjieHuu (HachleHHoro napa). O6parHoe pacupenue mocje cbopa
BJIA' CHOBA IIPOTEKAET M30TEPMUUIECKHU II0 YIACTKY JPYTOil THIEPOOJIbI U3-38 HOBOI'O XUMUIECKO-
ro KOJMYIeCTBa I1apa J0 IepBoHAadaIbHOrO oObema. Jlajee mpu mMOCTOSHHOM O0ObeMe U OTKPBITOM
OTBEPCTUN XUMUYIECKOE KOJIMIECTBO Iapa BO3BPAINAETCS K MEePBOHAYAILHOMY (BO3BPAIAETCS UC-
XOJIHAsI BJIAKHOCTH BO3/IyXa) W JuarpamMva s3ambikaercs. CxemaTwdHoe M300pazkKeHHe IIPOIecca
[IpeJICTaBJIEHO Ha pUCYHKe 1.

Pucynok 1 - CxemaTtudeckas p-V amarpaMma IukKJja
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1.7 B xoj1e IUKINYIECKOTO MPOIIECca BECh BO3/YX B COCY/Ie, IpeHedperas napriuaabHbIM JTIaBJIeHIeM
BOJISTHOT'O TIapa, IIPY CYKATHH U PACIIUPEHUN IIPOXOIUT Yepe3 OJIHU Te ke cocTosinus. Torma pabora,
3aTpaveHHoe Ha CKATHe U PACIIUPEHIE BCEro BO3/IyXa 110 MOJLYJIIO COBIIAIAET U B CYMMe JIA€T HYJIb.
CrieoBaTeIbHO, CTOUT IIPUCMOTPETHC K paboTe, 3aTpadeHHONl Ha MPOIIECC, TPOM3BeIeHHbIN HeIo-
CPEJICTBEHHO € BOJIFHBIM MAPOM, Jlazke €CJIM ero MapluaibHOe JIaBJIeHe He3HAUYNTEIHLHO (OHO BCe
ke Goutbiiie Hysist). [locieHIO0 MOXKHO pacCInTarh, Kak ILIONA/ b, OTPAHIYEHHYIO TOCTPOEHHOIT
p-V nmarpamMMmoit 1ukJia.

Pucynok 2 - Iloctpoenust Ha auarpamMe AJisd pacdeTra padoThbl

st Tpy6oit oreHKE 3T0i paboThl «CHPAMUM» KpUBOJHHEHHbIE yuacTku (puc. 2). dnsg pacuera
IO M JocTpouM (urypy mo Tpeyrosbanka C'ED. Takxke HaM MOHAI00UTCS JaBJIeHUIE B TOUKE
D. Ero Mo:kHO HaiiTH, UCH0Ib3ys ypaBHenne nzorepmbl BC': py Ve = p.Vi. Orcrona:

Pp = P - Vo/Vi = 1,57 klla. Pa6ora ®@enn pasHa pabore rasa B Xoje IUKJIA, B3ATOH CO 3HAKOM
MUHYC. Y YUTBhIBasg TOT (paKT, 4TO IUKJI Ha JJHarpaMMe HaIlpaB/IeH IPOTUB YacoBO# CTPEsIKU, padboTa
9KCIIepUMeHTaTopa Oy1er paBHa IIPOCTO ILIOIIAIN, orpaHndeHHoil quarpammoit ABC D, KoTopyio
MO2KHO PaCCUYUTAaTb KaK PasHOCTb H.HOH.[&,ZLGIL/'I TPeyroJIbHUKOB!

1
Ax = Sapep = Scep — Spea = 5(CE - DE — BE - AE)

AA = %((‘/I - ‘/2)(le _pD) - (‘/1 - ‘/B)<pH1 — Sple)) = 07341 ,H?K

1.8 CoryacHO OIpeIe/IeHII0 BBEIEHHON yIe/IbHOM pabOThl KOHAECHCAIIMH IOy IaeM:
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04 = Aa/my = 37,7 kJI:x /KD
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