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[lenbro pabOTHI SIBISCTCS N3YUCHUE N30TEPMUUECKUX ITPOIIECCOB
CKaTUS M PaCIIMPEHUS BO3yXa.
3amanue
1. TlpoBecTn  IKCHEPHUMEHTAIBLHOE HCCIECIOBAaHWE H30TEPMUUYECKOTO
IpoIecca CXKATUs U PacIIUPEHHS BO3AyXa.
2. CocTaBUTbH OTYET IO BBITOJTHEHHOM padoTe.

TeopeTnyeckas 4acThb
IIponecc, B KOTOPOM HE U3MEHSIETCS TEMIIEPATYpa T'a3a, HA3bIBAETCS
HU30TEPMHUYCCKUM IIPOIECCOM, a JIMHMS, M300pa)karomias 3TOT MPOoIece —

m3oTepmoii. U3 ypasHenus cocrostauss pv=RT npu T=CONSt ypasuenue

M30TEepMBbI OyJeT MMeTh BUA PV = CONSt, a rpaduk u3oTepMbl B P-L-
JIrarpamMMe-3To paBHOOOKas runepoosna ( puc.1).

" (P1,01,T)

%  vmcons

% 02 (P2,02,T)
0 V1 v,

Puc. 1. U30oTepmuuecknii mpouecc B P — L quarpaMmme

W3 ypaBHeHus mporecca PL=CONSt cremyer, 4TO naBiieHUE U
yACNbHBIH 00bEM  OOpaTHO MPOMOPIIMOHATIBHBIC BEJIMYMHBI, T.C.

p2/p1:1)1/1)2.

Tax kaxk T = const, To dT =0. Torna nsmeHeHne BHyTpeHHEN
sueprun du =c,"dT = 0 u usmenenue suransmuu di = Cp-dT = 0, ree.
BHYTPEHHsSA dHeprus U M SHTanemus | B Ipoliecce He M3MEHSIOTCS
(u=const u I=const).

Pab6ora 1 kr uaeanpHOro rasa B mpoiecce 1 = CONSt pasua
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1)) 1))
(= jzpduzconst jzd%’:RTEn(nzlnl) = pvEn(vi/vy) = RTEN(PL/P2)
Y )
U B P-V muarpamme u3o0pakaeTcs IUIOMIAKONW, OrpaHUYEHHON JIUHUEH
npoiiecca 1-2, opauHataMu KpaitHUX To4ek 1 U 2 u ockro abcuucce.
Tak xak du =0, To mepssiii 3axon Tepmoaunamuku dg=du+de
I8 M30TEPMHYECKOrO IpOIecca HMEET  BHJ dg=d¢ WIH
g=L=RTEn(v,/vy). Otcrona BUAHO, YTO €CIOM ra3 pACIIMPSAETCH, T.€.

V,>V1, To pabora [ u rerumora (] mMeer 3HaK (+) U BCE MOABOIUMOE K
rasy TeIio pacxoJayeTcCsl Ha COBEpIIICHHE pabOoThl, a MPHU U30TEPMUUECCKOM
C)KaTHH

(v,<v1)  u € wumeer 3Hak (-) M Bcs 3aTpaueHHas pabota £ oTBOAUTCH
OT ra3a B BUJIE TEIIOTHI (.

B T-S amarpamme wusorepma (T=cCONSt) wusoGpaxaerca ropu-
30HTaNBEHON mpsamoit 1-2 (puc.2).

Puc. 2. U3orepmuueckuii npouecc B T —S

Temno, ywactByromee B mpouecce 1-2, umzoOpaxaercs B |-S
nauarpamMe miomankoi mpsmoyromeHumka 12bal, T.e. =T:(S,-S1),
OTKyJa u3MeHenue sHTponuu Sp-S1= 9/ T=R-£n(v,/v,).

U3 5T0# (popMyIIBI CIIELYET, 9To Ipu pacmmpennu raza dv>0, remno
K Ta3y MOJBOIAMTCS M SHTPOIUS ra3a yBEIHMUMBAETCS, a IPH CXKATHH Ia3a
dv<0, Tenno oT raza OTBOAUTCSA U SHTPOINMS I'a3a YMEHBIIAETCH.
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N3oTepMuyeckuid  mpouecc  ABIAETCA  YAaCTHBIM  CIIy4aem
MOJIMTPOIHOI'O IIPOIECCa, OMUChIBAEMOI'0 YPaBHCHUEM pl)n =const, roe N
— IIOKa3aTesb IOJUTPOIbI, KOTOPBIM MOXKET U3MEHSATHCSA OT - o0 JI0 + o0,
Jlns u3otepmudeckoro npouecca N =1, T.k. pv=const.

WUrtak, mjis H“30TEpMUYECKOro Iporecca miss M Kr raza MOKHO
3anMcaTh
P,V1=P,V,=P;V;=PV=const,
OTKyJa PZVZ/P]_V;L:P3V3/P1V1:P3V3/P2V2:C0n5t = 1.

9KCH€pI/IMeHTaHBHa${ YCTaHOBKaA

VYcranoBka (puc.3) mpencraBiasgeT coOOMl B COEIUHCHHBIC
PE3MHOBBIM IIUIAHTOM 1 BepTUKaIbHbIE OIOPETKH 2, HAMOJOBUHY
3aIl0JIHEHHBIE BOJIOM.
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Puc. 3. Cxema ycTaHOBKH

bropetkn ycraHoBieHsl B mratuBe 3. OpHa OmOpeTKa repMETHYECKHU
3aKphITa Pe3UHOBOM MpoOKOil. Bo3myx, 3aKIlOYEHHBIH MEXy MPOOKOH u
BOJION B ATOM OIOpETKE, CIYKUT PabOIUM TEJIOM, C KOTOPHIM MPOBOIUTCS
npotuecc. Bropas OropeTka OTKpbITa U CIYKHUT JJI CO3JaHUsI U U3MEPECHUS
JIaBJICHUS B 3aKPBITOM  OIOpETKE.

Jlis u3mepenust aTMoc(pepHOro JaBiIeHUs UCIIOb3yeTcs 0apoMeTp.
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[IpoBenenue onbiTa 1 00pPaOOTKA OMBITHBIX TaHHBIX

[TpoBoguTCS TpHW OMBITa, I KaXKIOTO W3 KOTOPBIX BBIYUCIISFOTCS
06bEM Bosayxa V; (M°) 1 ero aGCoIIOTHOE IaBICHHE B 3aKPBITOM GIOPETKE,
Pi (Ha)

O6bém Bosmyxa Vi (M) ompemensiercs cyMMoil 00BEMOB: 00BEMa
3AKJIIOYEHHOIO MEXIY NPOOKOM W HyJIEeBOH OTMETKOM IKaibl V, u
00BEMa, 3aMepeHHoro 1o mkaie, V'j. V=V, + V"

s onpenenenus o0béMa V JIHHEWKOW M3MEPSIOT BHICOTY 3TOTO
oobéma H, u BeicoTy 00béMa 10 mi (o mkane 6roperkn) Hig. Mickomerit
00BEM B M1 HaxoauTca no cootHomenuo Vo=10-Hy/H1o. (Benuuuna V,
JUTSI BCEX 3-X OTIBITOB OJTHA U Ta KeE.)

[TepBriii 3amep (puc. 4,a) TPOBOJUM IPH OJIMHAKOBBIX YPOBHSIX BOJIbI
B OropeTkax. B aTom ciydae naBiieHHE Ha YPOBHHM BOJBI B OIOpETKax
OJMHAKOBO U paBHO arMochepHomy nasiennio P1=Psu H = 0. O6ném
Bo3ayxa V1= Vo+ \Vat

Bropoit 3amep (puc. 4,0) NOpoBOAMM MpPH JABJICHUU BBIIIE
atMocdepHoro. CxaTue BO3yXa OCYIIECTBIISIEM MOMHSATHEM OTKPBITOM
OIOpETKHU 10 MOJYy4YEeHHUs pa3HUIIBI ypoBHEH Bojabl B OropeTkax 100+150
mMMm. Ilpy >ToM  pgaBieHWe  BO3AyXa B 3aKphITOM  OrOpeTke

ypaBHOBEIIUBAeTCs cTojboM kuakocth H w  Gapomerpuueckum
nasnenneM Pg, T.€. P, = Pgt+H 9,81 (I1a). O6béM Bo3myxa V,=V, +V1,.

0

Ps

ﬁvl -’V2 V3

a) 6) c)

Puc. 4. Cxema 3amepoB
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Tpetuit 3amep (puc. 4,c) NOpPOBOAUM TMPU JABJICHUM HUXKE
atMocdepHoro. Pacmmpenne Bo3ayxa OCYHIECTBISEM OMYCKaHUEM
OTKPBITON OIOPETKH 10 MOJYyYCHHUS Pa3HHUIIBI YPOBHEHW BOJBI B OHOpPETKaX
100+150 mM. B aToM ciydae B 3aKphITON OrOpeTKe a0COJIOTHOE JdaBJICHUE
OyzIeTr HIKe aTMOC(PEpPHOTO M €ro BEIWYMHA OMPEACISICTCS pa3HUICH
armoceproro u cronda xugkoctd H.  P3=Pg - H 9,81 (I1a).

O6béM Bozayxa V3=V, + \Vas

JIst KaXK1oTo 3amMepa ornpesensieM MPou3BeICHHUE TaBIeHUS U 00bEMa,
Pi'Vi (Ila-m”), cocraBisieM i HAXOXUM OTHOLICHHS

P,V,/P1Vy u P3V3/PV; u cpaBHUBaeM UX C €IUHMIICH.

Pe3ynbpTaThl m3MEpeHN M pacdETOB 3aHOCUM B MPOTOKOJI PA0OTHI.

Tabanma
[IpoTokon mabopaTopHOi pabOTHI
[Tapa | U3mepsiemsblii [TosHbIit Paznocts | Ab6comot | [Iponss
METp 00BEM 00BEM, YPOBHEH, HOE eJie-
BO3/lyXa MO V; =Vt ViH H JlaBJcHME, | HUE,
mikane, Vi Pi Pi'Vi
No MII MII M MM.BOJ.CT. IIa [Mam’
3amepa
1
2
3
Atmocdepnoe naBienue Pg= ITa.

O0beM, 3aKIIOYEHHBIN MEXAYy MPOOKON U HYJIEBOW OTMETKOM IIKAJIbI,

Vo = MII

OTY€T 10 BHIMOJHEHHOUW paboTe OKEH COJAEPKATh

1. UcxoaHble JaHHBIE PAOOTHI.
2. 3a1aHe ¥ CXeMY YCTaHOBKH.
3. IIpoTokon nabopaTopHOM pabOTH 1 00PaOOTKY pe3yIbTATOB OIBITA.

4. N300paxenue uzorepmuueckoro mpouecca B P-V u T—S koopaunarax.
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KoHTponbsHBIE BOTPOCHI

1. IToHaTHS UACATBHOTO U peabHOIO I'a3a.

2. OCHOBHBIE TEPMOJIMHAMHYECKHE MPOIIECCHI.

3. U3o0paxkenue uzorepmudeckoro npouecca 8 P-V u T-S
KOOpJAMHATAX.

4. OnpenesieHUe TEIIOTHI U pabOTHI.
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