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9065560 9bgMQ05 56 0333Cgds.

O 496GHMMGdS OISO BOFION05605, BMPMOF 0©IIWOO, 939 MO0
39Hg00Lm30l,  BoaEsd  dobo  BODBoZMOMO  SHBOHO  ™mO03g  Fgdmbzgzolomzol LMo
2o6Lb353900s. 0o MMO FoBOLMZOL M Mds (9) B0dbsgl FH9I3GMGIMOS FHMEMDIL
(Ti=T2), 569, 000g>WIHO 25DOL 53BN RoTBIMIMYOOLSL 35349w9dd0 dolo FHgd3gMOoGIMS 56
0(33%905. 095 MMO oBoLMZ0L (9) BHMEMBOIB, 030l omz5¢olfobgdom, Hmd

Ui=CvT1-a/V1, s U2=CvT2-a/Vy, (10)
do30090m

T1— T2 = (a/Cv)(1/V1—1/V2)



596 V2>Vi, 580@md Ti>T2, 9.0. 695000 25H0 5©0505GHIM0 4o83500MYd0LIL 353mddo
(30300905. 5Q0505EH™MMO 8932990930L5L 30 353499000 MO0 JoBOYIBO bryMgds.

X 2ge-Gmdbmbols 9i3gd@o

0¥) 0QJIWYOO ZODO 5OVIGHYIMIQ FBOOMMIOIdS O 53539 OML SBOLIGOL FTomdsLs,
35306 00 (30300999, M5Y6 53 POML Fdomds LOYIENYdS F0bsasb0 GbgMyOoL botxDy. Abs3LO
360m39L0, MOMbE MJoEMMO FoBOLMZ0L FobobmeME0g gl 0byolgEds 89;36096M9dds K. X MMEds
@5 99.3MALMBS (rmds 39¢030609).

39630bormm dsmo 9x39d@ 0. L. 6-B9 dmEgvE0s om0 (30L bdgds. LoMdMOBMEOMgdE

TITTTTITT 77T

L. 6

dowdo gmem0sbo GHobsMom, dmmsgzlgdmeos MmMo yMdo, MMIgEms3 9929dwosm bobrmbols
390909  490099PO0N0S. 3MIZoM, 9300  GHOboMOIL FomEbbog, AsHo ©amd 1-ob J39d
0394max39ds p1 16930L 390 @ 39305 Vi dmimermds Ti ¢gd396ms@)Oolsl, bmwm dséx 3603 4sHo
56 560l (amdo 2 3odxgbowos FHobsMMIB). 25Bol BMMOsbo FHobIMOL o3¢0l 999y,
356x3965 FboGgls 49B0 BILOIMEYOS 396539BHYd0 P2, V2, T2 (693900 p1 s p2 bo®BRMbgds

3030350 (p1>p2).

590 25DoL Q9RBIOMMMYdS BJdS F9MGIMBMID LOMOML (33¢0L A96M9dg (5EOSDSEIMS),
530 ™3 09gMHIM©obsd03ol 300390 Lsfiyobol Lo imdz9w by

8Q = (U2 -U) + 5A = 0. (11)

390l dogh FglermEgdIero 4909 dmTomds 993900 3o 2-0l FMIOSMBOLIL OWIO0MO
0905000LQOD (A2=p2V2) ©5 YoMYMBomMo BdomdoLgsb (Ai=p1Vi) ymdo 1-0l dMdGSMOOLLL.
3905000 25dMBsbmengd9gdol dg@sbom (11)-8o, 3009dm
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Ui+ p1Vi=U2+p2V2. (12)

50605 XMME-GmAbmbol 3sdo U + pV Loog obsbgds (GBgds wE3wrgwo). oo
006005096l daMs6M19md0L BbJ30sL s 9imgds gbEsE30s.

LOdSMEHO0Z30LM30L Qob30boM™m 9O dmeo gobo. ;v 39-(12) GmEOIMEsdo d930@Es6m (10)-U
@5  396-0gM-355cmbol  BMOIMWwoEd pi1Vi s p2V2  860836900mdq0L o Bogo@oMgdm
99996@ 5w 45MmogddbgdL, 030090

. _ ab| 5-=
Za(Vz Vl) b(p2 pl)_ (V% V%)
Cy+R Cy+R

To—Th = (13)

39dmlobwegds (13)-ob 259m©obl, ®md (T2 — Ti) Lbgsmdol 60dsbo sdm30wgdEos 035y,
0¥) 356-0gM-355¢Lol  JgLHimEG09d0@ID MMIgwo 5F5dMOL MBOM 9B OHMEL. sdolmzol
39359650 0bBMm M 3990 2odmbobrengds 839000, MMA p2«pr S VarVi:

1. a=0 - 96 30035¢0ol{obgdm IMmg39wgdl JmEOOL  FoDBOEIEPMBOL  doegdl, o
30035¢00bfiobgdm FbMEME M300 g3 gdol Bmdgdl, dsdob

T2—T1=M>0
Cy+R

9.0. 3590 53 990mbgz935d0 dYO;

2. b=0 - 56 30m35¢0olfjobgdm Tmeg3megdol BmdgdL, s gomzsolfjobgdm, dbmem
993093l dmmol Joboz0l doergdls

2a(7--)

Cy+R

To—Ti = <0,

9.0. 350 M 3999 d90mbz9g35d0 (30300909;
3. 30035¢0l{jobgdm  mMozg  TgufimOgdsl.  Boglgsm  godmlobwyargds  (13)-do  (3)-sb
399m3eoo p1 360d3690Mds, 33946905

_2a bRTy (b_a_a_b> bRT; 2a

Vi Vib \V3 Vi) Vi-b v,
Ty—Tyo 2 Vazh  \V3 Vi) _Vach ¥y (14)
Cy+R Cy+R Cy+R

5699, $983965@Msms Bb35mdol 60dsbo ©sdm30qdvIeos Lsfiyol Vi 8miEnemmdols s  bafyol
A99396M5¢Mob T1 3609369 ™0dgdby.

5Q0505GNM0  AORBIO™MMIOOL  FJIRO© DYoo AoBoL  HgI3gMGMOL  (33C0Egdls
2Pm©9096 RMME-GMALmbol 9x8gdGL. Jowgdmmos 53 939JAL 9HimEml IEIBOMO, Y) oo
39BMMMYO0L 9YAS© 3030905 (AT<0), S YJoMHYMBOMO, 077) 45HBO MdYdS (AT>0).

39609 306MHMdYOOLYSD ITMZ0IOMWYOOm, JOMO S 0303] FOBOLMZOL K MME-EMALMOOL
99%39JAH0 890dwgds 0gml, MMAMOE ©IIO00 1939 LI9OYMB0MO. 3HJI3gMSGHMS, GMIOl
©OMLSE  (Bm3gdmwo  (jbgzobmzol) bgds 9x39d@olb bodbol 33ws, Hm®gdgb 0b39MLool
A993965GH ML, Job M0 gdsL IMEEMdOLYSL B030090m, vy (14)-U og3m@MEgdm
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Bmeobs:
T = (2a/Rb)(1-b/V). (15)
360, MMIgeoa 3obolsbw3zMgds FobEMmwgdom (15) s gfimgds 0bggmlbool dGMwo,
dmy3560e0s bYO. 7-Bg. 53 IOHMEL Bgdm 569 Tggbodsdgds x MY -EMmALMBOL WoHYMzom 9839JBL,

g
Rb e
Ty~ T, <0
0 b v
b6. 7

beem 43900 969 - ©9©JO0ML. 9605 50060dbML, ™A (16939008 OO Lb3sMBdOLOL BHObIOMIb
390l 39339M5GH e 0(339ds 360369 m3bs, 3vy. 16930L (33¢0dOLLL 20-s6 0,1 835-59¢0Y,
5 bofyolio 3H9a39Mo@E ool 17°C, 5060 30390 35°C-o0m.

XO-AABmbol  989dBH0  39300M09IMWos  OBOL  FOIBOHO® YOI YOMOOLYSE.
10653300980, 9OHPO IMWO 0JSIXMMO A3DOLMZ0L pVm = RT, 530@Hmd s9mbobwmegds (12)
doogdl Lobgls

GvTi + RT1=GvT2 + RT2

Lo0IBSE Podmols, ®mad Ti = To.

255900l 35mbg35009ds

6900LB0gM0 A5Bol Lombg goMmoddbs - aoBol gombg3z3gds - Tglodwgdgeos dbmermE
360G03wbY 653090 3H9339M9GHMMGODY. 35BOL Fombg350gdOL sEMYME (309dd0, 50IMBb.,
I DMQ0gHmo gobgdo (Cl2,CO2,NH3) 5030050 00bg3500090m©bgb 0Bmmg®dmeo 99393300,
boem 459980l dmgwo Moo (O2,N2,Hz,He) qo0mbggo0qdsl o6 943990905690m©bgb. sbgomo
d9IR™ 30J00 50bLbgdM©s 0dom, MMA 53 25DIOOL 2oMHY350JdS BbEJdMEs 3O0EHOIMWDY A9
A99396M53H M5B, ©d 9580@HMI 530639 0y369b FoM3bolim3z0l Asb6FoMWwbo. dma30569000
d9L5degd9wo 99oddbs Mbg35w0 §96AdsOL, sSBMEHOL s FYsedsOL BoMgds (Fomo 3MO0E03 IO
A99396M5GMMgd0  Jglsdsdolo Gmero 0y3bgb 154,4, 126,1 s 33°K-ol), bmerm 1908 fgwb,
30b0gwds ZoHozmbds 3.395996Mw0by-mbglds doswfos 3garodol 4ombgzgdsls, MMAgEliss
399Bbd Y39 sHg 00 3MH0EGH03w0 39d3gmod«cs (5,3°K).

39900l 4500b93500900LM30L MBOM BIoMOE Fodmoyggbgds mGmo LsdGMmghzgarm dgommo, 96
X M- GMABmbol 9539930, 96 9Bl 45303905 ol Jog dmTomdol Jglicrmegdolsl. gMmgMmo
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0565009560l bdgds, MHMIgedog 399mygbgdmaos xmmer-Gmdbmbol 9x89d@o - @obgl 9s6gsbs
006096005 LE. 8-Bg. 5060 3mA3MLMMTo (K) 039dd9ds sogwen d9gs-3sb3oe 69350009

&

H,0

L. 8

@5 (30300905 0639MLOMMDY ¥ 3983960 ¥Emsd©g (X) 353035080, MOl 9993 dobol
09000330 29xBMMMIOOLIL 50330603905 X ME-EMALMbol  ©sEIdoMO  gBIJAHO  (FoBob

39303905 dobO F9x35MHMMYIOLOL). F9damd 393380 359600 35Ol LOMdMYSI(33¢geols Jos
dowoom (TO) o G0 OMLYwOL Lsdmsegdom (GHobsMom), 58 ©OML 030 dwoge
RQIOMMZEI0S OO (303090, PIRIOMMIOME0 35900 333 F9oLEOMEJds LOMBdMYSI 33 9ol
39609 Gowom, 5303908 6o 8937930 3596H0L IgmeEg 3OE0sL, Mmdgwos dogobgds oo
doqdo. 6-8 Lvsm0sbo (30300l a9y 359M0L boflowo (=5%) (303WIdS 3OOGHOIMWDY B
A9939653 M50, MHY39IdS S TJoL oMol (D) FMMFgedo, bmerm dobo sdbgbowo
Bsffoero d6rmbgds LomdMI 33y do.

39900l 25mbg35009g00L IgmEq FgMm@O 9agsMmYds JOBOL 25303905 ol doge FMdomdob
IO gdol  99gpo©. d93mddmeo gobo Ggol Mo ©yMdosb 3646580  (9@sbwgo),
RIOMMZY05 S 5T OHML SLOYEgdL FMTomdIL AYTOL 259 Y0WGOsDY. MY Bmdomds
LEOHME YOS ZoBOL Fobogsbo 9bgMrools botrx By, dolo 3H9gddghsdMs 59 ™l J30MYds.
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