dunsnyeckme cBomcTBea
npupoaHoro rasa
PdazoBoe COCToAHME



Naacrosble rasol

MpupoaHblie yrneBoA0pPOAHbIE ra3bl NPeACTaBAAT COO0oU
cmecb npegenbHbix YB suaa C H, +,. OCHOBHbIM
KomnoHeHTOM ABnaeTca metaH CH,. Hapaay ¢ metaHom
B COCTaB NPUPOAHbIX ra3oB BXxoaaT bonee taxkenble YB,
a TaKXe HeyrneBoaopoaHble KOMMOHEHTbI: a30T N,
yrnekucabin ra3s CO,, ceposoaopoa H,S, rennn He,
aproH Ar.
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DABINEHHE

Teepaaa ¢asa

¢ KpPUTHYECKOE

TpoHHaa 1ouKa

P
TPOMHOH TOYKH

c ras

T TPOMHON TOYKH

Kpurnyeckoe cocToaHHue
Bewecrsa (CyNepKpMTHYECKan
HMOKOCTh)

AL WU mE A RE A AW oEu s s ama

I{pumuecm TOYKA

Meperpersiv nap

T KpMTHYECKaA

TEMIEPATYPA




PV1

CBoOMCTBA ILIIACTOBBIX
(py1roM10B —
oTHoneHnuda PVT

(PV'T — Pressure — /lagnenue

Volume — Obvem
Temperature — Temnepamypa)



PVT - Onpenesienust

da3a (cocTOosIHUE) ONUCHIBACT arperaTHoe
COCTOSIHHE cHCcTeMbl (ra3o00pa3Hoe, ;KHIAKOe,
TBEpaAO0e);

KOMIOHEHT OTHOCHUTCH K OTAEJbHBIM
COCTABHBIM YACTAM HE3ABHCHMO OT COCTOSIHUSA
CHCTEMBbI;

MoJb — rpaMM-MOJIEKYJISAPHbIH BEC;

MoJabHAas 10J8 — OTHOIIIEHHE KOJHYEeCTBA
MOJIell KOMIIOHEHTA K 001eMy KOJIH4YeCTBY
MOJIeH B CMECH;

MaccoBasi 10151 — OTHOILIEHHE MACCHI
KOMIIOHEHTA K o0IIe Macce cMeCcH




das3oBast fmarpamma — Uucroe
BEIIECTBO

O

[laBneHune

Temneparypa



da3oBbIe NpeBpAICHUS -
onpeaeieHue

* Kpurnyeckoe naBjieHnue — 1aBjieHHe, BbIIIEe
KOTOPOI0 *KHAKOCTb H Ira3 He MOI'YyT
COCYyIeCTBOBATh, KAKOBA ObI HH ObLjIA
TeMIeparypa;

* KpuTnyeckas remuneparypa — remneparypa,
BbIIlI¢ KOTOPOH ra3 HEe MOKeT
KOH/JIEHCHPOBAThCs, KAKOBO ObI HH ObLIO
NaBJICHUE;

* Tpoiinas (HOHBAPHAHTHAS) TOYKA — TOYKA, B
KOTOPOH TBepaAasf, :KUJAKAA U razoo0pasHas
(pa3bl COCYIIECTBYIOT B YCJIOBHSAIX PABHOBECHS.




JIlnarpamma ¢a3zoBoro cocTosHus AByX(a3Hoii
cHCTeMbl (He(THL — ras)
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da3zoBas JuarpaMma - cMech
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YaeabHad IJIOTHOCTH I'a3a

p M,
v Pg RT
= P air P M.
RT
M
g
Ya = 29

* O0e IUIOTHOCTH M3MEPEeHbI MPU OAUHAKOBOM
TeMIIepaTtype ¥ OANHAKOBOM JaBJIEHUH, 00bIYHO MPHU
Temrnepartype 60°F u armocheprom naBieHnn

* NHorpa HaspiBaercs Y, (Bo3ayx = 1)



YpaBHeHHe COCTOSTHUS PeaJIbHOIO
raza

pVM=ZRT

apyrue popmer: PV =ZNRT

m
V=z—RT
g M



Ko puuueHT c:;kHMAaeMOCTH

Z. Ha3piBaeTcst KOYPPUUMEHTOM C)KUMAEMOCTH

Taxk:xe Ha3bIBaeTcs K03 PUINEHTOM 0TKJIOHEHHUS ra3a,
CBEPXCKHMMAEMOCTBI0 HJIH Z-K03()(PUIIHeHTOM

\V4
Onpenenenne: =z = —real
Videal
NRT
To ecThb: Videal —
&
ZNR T
Vreal = = & Videal
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IlpuBeaenHoe 1aBjieHHE
P psia
P. Ppsia

Pr =

IlpuBenenHas Temmneparypa

T R




IlaoTHOCTH 'a3a
p M
ZzRT

* YpaBHeHHe: pg —

* EauHunbl - yHTOB/KyOHUYecKHue (PyThI
pglb/cuft  psi
144 sqin/sq ft - ft

NJIN




BsizkocTh raza (pg)

OnpenesieHne — CONMPOTHUBJIEHHE MOTOKY KHIAKOCTH, T.e.
00JIbIIIME 3HAYEHHUSI BSI3KOCTH = HHU3KOMY J€0UTY

EauHMIbBI — CAHTHITYa3 UJIM CAHTUCTOKC

KoppeJisinust ypaBHeHHA
ng=A[107*)EXP (B p)

Tne: A = f(M,, T)
B = f(Ma? T)
C = f(M,, T)

Taxum odopaszom p,=f(p, M,, T) or p, = f(z, M, T)



CBoucrTBa rasa
PM,

" Pe=orT M=
® Bg_:pSCZT
Tsc P

¢ ng=fFf(M,,py, T)

¢ eg=1flpg 2P, T)
* T.e., He00XoauMbI Z 1 M,
* T.e., HeoOxoaumbl T, P,

* T.e., Heo0XoAMM Y,

Taxkum o00pa3om, eIMHCTBEHHOE CBOMCTBO rasa,
Heo0XoaAnuMoe 1Jis onpeaesieHUusl BCeX ra3oBbIX KOPpeisiuui
— 100 cOCTaB ra3a, Ju00 yaejJbHasi Macca rasa.
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AvarpaMma pgaBrsieHne — 06beM AN MeTaHa

Temnepartypa, °C

. OpTo6apuueckas NJIOTHOCTb MeTaHa

/ — HacbILLEHHAs XNOKOCTb; 2 — cpeaHsis

MNTIOTHOCTb; 3 — HaCbILWEHHbIN Nap; 4 — KpuTU4eckas
TOYKa.

Haunb6onee Ba)xHble CBOMCTBA MHANBUAYAJIbHbIX
BELLEeCTB BbIPa)XaloTCA KPMBOM yNpyrocTm napa,
npeacraBasaoLWen 3aBUCMMOCTb TEMNEpPaTypbl
KUNEHUs OT AaBJIeHUS.



o1

YnpyrocTb napoB ANsi ra3oB NPy HU3KUX
TeMnepaTypax.
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JamuoR naL-
MUYECRUX MOYEN

3Ha4YeHunA NNOTHOCTU HaCbIWEeHHbIX
napa v XKMaAKoCTU CUCTeMbI 3TaH —
renTtaH, nony4dyeHHble Keem (Kay)




