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PereaepaTRBAG IpONCCS YONGIATGEOR MAMARLL.

[luka X020 MAbHON MAIIHHK TAPOKOMOPECCHOHHOR CHOTEMB GIH3EC NOLXOLHUT
E HA€aTbHOMY LUKy TemioBofi Mamnael, k mukxy Carnot. B ocoGemmocts 3To
CXOICTBO Gu2K0 B cIyyae paGOTH MAWMAH BIAKHHIM X0A0M HIH €O CIAGEM
NEperpesBoM B KOHIE cKaTBsi. Bo BCAKOM clydyae, BOCHPHATHE TeIlda X0J0AHIbHEIM
AreATOM NOJHOCTLIO, a OTAA¥a Temna B GOIbLION CBOSH uacTH, HPOHEXOXHT IPH
TEMNOPATYPAX. RBECOMA ONMBRMX K 1OCTOARALIM. CYIIECTBEHHHIM OTKIOHEHHEM,
HanGoree CHABHO BAHAIOUIUM HA NOHWKEHHE CTENERH X0X0IONPOH3BOANTEIBHOCTH
IHEJIA XOJOAUIbHOR MATIMHEL, ABIAETCA UPOIECC PACHIHPEHNA XOJOIMABHOr0 ATEHTA
B Pery.IupywnieyM BeHTuie, M, OTYACTH, NPOLECC OXJAkJeHHSA TMePErpeToro mapa B
KOHICHCATOPE Npi PaboTe CyXuM X0AOM MAIIMHH. Pacmmpenne B peryanpynomem
BGHTHIE, KPOME 7T0r0, LOCBEHHO BINAET HA CTENEBb X010JOMPOM3BOLUTE.JLHOCTH,
Tak KAk CIEJICTBIEM HTOT0 MPpONecca ABIAETCS YBeJUUeHHE BEca, a, CAeloBaTelbHO,
1 00'heMa, NPOTeRAIIIEr0 Yepes MAIUNAY B €IMHHIY BpeMeHd pabouero aresTa.

YerpaneHue sTHX 10TePb KOHCTPYKTHBHEIM A00ABIEHHeM & OGHIYHON CXeMe
X0IONUAbHOR ycraHoBEH He ylaeTca. Jlame B yriegiucroTHof MallHHe, Tle BIudHne
noTeph HanGoiee BEANKO, 2aMeNA PEryINPYWIIerc BeHTHAA PACIIHPHTE.ILHEIM IH-
JARHAPOM HE JAJ0 UPAKTHUECKUX PE3YIbTATOR.

TIlpuMerenne perenepaTiBHOTO IPURIULA B CXeMe XOXOAUABHON MAIIHHE [03BO-
A4€T TEOPETUYECKH CORPPUIEHHO YCTPAHUTh BTH NOTEPH LUKIA M YKA3ATh GoJee
COBEPIUCHHYIO, i, B HEKOTOPHX CIyYasX, UpPaKTHYECKH (01ee BHIOIHYIO cxXeMy
pa6oTE.

Hyers (vepr. I), TpeGyerca mocTpouTs XOIOMIBHYI MAlIHHY, Ay Ompe-
Jexennoe uucao (), Cal xoxoma mpu abeoaoTHOH Temneparype T,, Goxee Hu3Koifi,
4eM TeMuepaTypa okpymawomeil cpern T,. Oriaomue n BOCHPHENMALIIHE TOILIO
AMAPATHL MON0KUM padoTaomumu 1pu t == Coust., no kpafimeii Mepe B onpeje-
JeHHRX TpaHMIAX, OTMEUGHHRX Ha 4eprexe JMHUAME ab n cd.

PazobneM Bech HHETEpBAI T, —T, Ba HeEKoTopoe umcro n IIPOMEERYTOUHRIX
uacTeil. HasomreM UPOMEeKYTOUHEIE TeMIepaTypsl COOTBETCTBEHHO PR A
H T 1 go T,=D- Tlposegem mnpomemyTounsie U30TEpPMH, H IPEICTABUM cebe paj
SIEMEHTE DAEIX - XONOAUIBHNX MAMUH, YHCIOM N, PaGOTANIIAX MemIy TpejesaMmm
remmeparyp T, m T, T, u T,",. . . . ., T,0=D u T, COOTBETCTBEHHO, I
YKasaHHEIMH OOKOBRIMA TpamuMmamu ab u cd, ¢ Apyrofi. Komgecatop ykasaHHKX
9IEMCHTAPHEIX XOIONMIBHHX MAMHH MOKHO, NP HPEOTOPEIX H0GABOYHEIX yeao-
BHAX, 0 KOTOPHIX OYAPT CEA3aHO HHUAE, OXHOBPEMEHHO NPEICTABHTH cefe HcIapu-
TeleM ciefyonieit B nemn siemeRTapHO# Mamume. Ilpomeccr pacIlUpeHdsd n
CRATHA B KAXJOH 13 DIEMEHTAPHHIX MAIIMA NDEICTABUM ce0e [pOTeRAMIHMI Ge3
cocOmenna m oTAauM Temaa. CTeneHb XoX0XONDOMIBOXUTEXbHOCTH RAmIOR U3 Hie-
MEHTApHLIX XOJOAHIBHEIX MAlIWH, paGoTalAX Mo mukry Carnot, Gygier cooTBer-

CTBEHHO:

~ Jlag nepsofi MamuHm:
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& AL T, —T,
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K2 S— AIT— TT__—T;-'— . . - . . . . . . (1)
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Jns n-ofl MaIIMHBL

K Q(n—l) T (n—1)
gt . 1 S :T (=1
ST R N ST i I AL ¢ A (v=1) ' ¢OOTBETCTBEHHO,
paboTHl M TEIIOTH, cooﬁmaemme paﬁoqemy areHry B nepnoﬁ BTopoﬁ . . . HoNn-i
Ma[IUHE.
Bseas 0003HAUEHUA:
T,,=T,+AT
71\1” — T1‘ —%ﬁ A'l‘//
1111'7/ — rI\lt! ‘l‘AT”,
e 11
T, =T, - AT®
BEIUMCAHM PaOOTy KaEAOH saeMeHTapuofi Mamnasl. JMeen:
i
AL, =0 - .&'1”
A("V
ALt = Q{ T
I1
A T®
N) s n—1
. AL® = Q¢ )T@4>
IIpocyMMupOBaB 5TH PaBeHCTBA MOUIEHHO, MOXYYaeM:
AT , AT ., AT®
LAL=AL=Q, -—1——+—Q, —Tl,»—+. . Qe pashT c ot . (4)

IlpuGaBuB 1 y6aBUB OT EQKJOF0 WIeHA NpaBofl vacTd, 34 HCKIN4YCHUEM Nep-
BOrO, YieH BUIA
AT(n)

1"131

ToxyJaeM:

AL:JQ(AT-FATu+ATW4—...-+AT®)+AT”Cﬁﬂ—9L?+
iW T1l T,

, Q ' Q Q (n—1) Q .
AT | B AT/mf X 1 BT o S - &
1 Gw r,) " wa T) v

Ho AT -FAT'4 . . . . =XAT=T, —T,, no ycaopno. Beanuursr AT,
AP RTY [V o cymecTBy IIOJ[O}I{HTe.’XbHIJ Bmpamemm cTOAMHE B CKOO-
KaX, He MCryT ObTh OTpPHIWTEJIbHEMHM, 100, Kak JerKo JOKa3aTh, 3TO NPHBO-
AT K TIPOTHBOPEUHI €O BTOPHM B3aKOHOM TepMOLMBAMMEM. Jas JAHHOTO caydad,
BCe OTH BeIUYMHH PaBHW HY.IO. B camoM jexe, aleMeHTapHbe XOJIOJAUIbHLIE
TAKJHL, COTIACHO BHINECKA3AHHOMY, CBA3AHH TeM COOTHONIEHHUEM, 1T0 KOHIEHCATOP
Ka#i0ff CTYNeHU ABIAETCA HCHAapuTexeM i nocxenykomeit cryneny. [pu cymecrso-
BaHAU TOJBKO JBYX HCTOUHMEOB Tellla pa3IHYHOH TemMueparyphl, 3TO BO3MOKBO
TOABLEO 1[PM JCIOBHU DPABEHCTBA COOTBETCTBYMINIX TEMIOT. PaccuMaTpupas mepshit
HAEMEHTAPHEIA IMET, MOKHO HANHCATD:

L L e
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ITocraus AL' w3 (3), u BocnoabzosaBmuCh (2):

. AT Q
A -t — i = VLAY JAH:
Uy Qg | Q1 Tl T‘ ']l Hin
Q' Q -
AU e A S e P MR A R
Tll 'Fx 0 ( )
JAag Broporo mugIa:
T,"
Q" =Q,' A man;
vt 1 r—'[11
O Q'
T‘,,r—— T = OwnrmT o1
Torpa, nMeem oROHYaTEABHO 12 (5)
»_____Q1 T A\
AL_T(IE-'I,).............(8)
1
@ T .
B AL T, —T, ®)

Yemnunsag uucro cryneneil cikatns, » npefere npH n-—92, UMeeM pAx
SI6MEHTAPHBIX IHRJIOB, JUHIN CKATHA M PACHIHPEHHA KOTOPLIX JHINL Ha OPCKO-
HEUHO MAIEIE BBHICIDHX IOPAJKOB OYAYT OTIHUATHCA OT COOTBETCTBYIONIHX OTPeRKOB
NOTPaHNYHEIX EPUBHX ab u cd. TakuM oGpasom, paccMaTpHBas Beo JCTAHOBRY B
[EA0M, MH MPUXOAHM E XOIOAHABHOH Mamume, padorabmefi o muery 19234, rie
12 u 34 — UpousBOILHO BHOMDaeMEE HAMH JUHHH CEKATHI B pacmupesys pado-
dero arenTa, (QOmas cTemeHb X0J010NPOM3BOAH1EIbHOCTH JCTaHOBKH, cOTiacHO (8)
nan (8'), paBHA CTemenH X0I0/I0TIPOUBBOAUTENBHOCTH HIea hHOro nukia Carnot.

Mposejenne pereHepiTUBHOrO npouecca.

PaceMorpennbifi pererepaTuBARA nporece B KOHEUAOM HTOTE CTOAb Ke TPYLHO
UPOBECTH, MMPARTIIECKN, KAk I MuKA (Carnot, T. . o TPEOGYET 1A CBOBTO OCY-
WECTBIERNA OGeCEOHEYHO GOJILUTOE YHCIAO NPOMEKYTOUHEIX (DAEMERTA PHEIX) IMKJOB.
Tem ne wmenee o mpeicraBiser cobow (oabNIOH HATEpec, T. K. [03BOJSET NTTH
B CTOPOHY VBEAMTERUA CTEHEHH XOJONOTPOMIBOIUTEABHOCIH 0OKITHOM X0101MABHOS
MalmHBL Jlo MBBECTHRIX IpefeloB, N0 Epafinefi wepe, 910 YBEIHYEHUE CTENeHK
X0J0Z0NPONBBOABTEALHOCTH GORYHOA XOJOAMIbHON YCTAHOBEH MOKET OKABaThCs,
Kak TORA3aHO Jaxbile, NPAKTHYECKH BHTOAALIM. YCTaHOBACHUE OTHX NPeieioB it
ABIAeTCA Rajavell KaabHelinmero.

A1a pemenus 1ol BajauM PACCMOTPUM LKA XOJ0IHALROM NAPOKOMIPECCHOH-
HOR MauiMRel, padoTaomiedl Memny saianupMn npenexami remueparyp T, n T,.
Jdaa samenm aTofi Mammub PeredepaTHBNof YCTAHOBKOH ¢ N CTYNEHAMI CKATHS,
Ipe#&1e BCEro HEOOXOAMMO ONMpereJiTh, KAKOBLL AOMEHE OLITH fnpejesn  padoTHr
Ka&0f CTynens, T. e. HafiTH NOAOKCHUE 0POMEEYTOYHIIX nzoTepy.

Ipu srom mpeamoraraercs, B COOTBETCTBUM ¢ AHCTBUTEALHOCTBIO. 47O npeuece
TNOIyIeHEHA  X0M04a B MCHApUTENe KAKAOH CTYNEHH IPOMCXONMT ILEJIHEOM DpE.
t=Const., T. e. JewnT Ha JmarpaMue (epr. 2) MeXIV TOTPAHHYHBIMH KPHBEIME
ab u cd. Ilpomecc B KoHZeHcaTOpe MOKET AMMb TACTHIRO MpoTeEaTh BHYTPE
NOTpaBHYHKIX EPUBMX (CyXofl Yop). B 0craabHOM oOCTaBAseM HpONECCH NPOH3-
BOJLHKIMH.

IIpoBessa n-—1 npomexyTounsix HzoGap, HasoBeM CCOTBEICTBYIOMIHE UM H30-
TepMbl BRYTPH obxactu abed Ty, Ty, . . . T 1), Hauato nian kower anmnx

WEATHA KamI0f CTYNeHH JekaT ma uorpaHuumofl pmpoil cd.
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Jaa uepsoil crynenu: »
STIESE ) N S )
rae (),, — Telyo0 OTJaHHOE B KOHJEHCATOpe
Q4 »  OoAyYewHoe B Mcuaputeire 1- crymesw ma 1 kg.

Orgava 1-% cryneHu:

., -
K, — };’;}14. e e e b SR

CoerrereyBenno, 2-i, 3-# . . . . .n-i crymesu:
| Qus == Qg + AL,
Qg == Q5 =+- Al
b L e A
Q2 0—1) = Qy a1y -~ ALiao1y
Qzn == Qya -} AL

N
S |
. )
K, = 48
o5 ok .
(10)
r "'l’»] n
}\ e [‘\ Iln )

Keanm KOHREHCATOP EAmAOH CTYHOHH CAYKHT OJHOBPEMEHHO HCOAPHTEISM Cie-
aviomeit, T0 5T0 MOmeT ObITh OCYMECTBIEHO TOXBEO B TOM CIy4ae, €CAH B 3TOM
EOHJCHCATOpe-HeNapuTene He OyAeT NPOHCXOIHThL HAaKonAeHne Temaa. Slcmo, uTo
[P YCAOBHM PAOOTHI JMIOb OXHOIO areHTa, 9TO BO3MOKHO TOJBEO B TOM CIy4Yae,
KOrJa BeCOBOE ROXHYECTBO pab0uero Bemiecrsa BO BTopoil, 3-B H T. K. CTymesm,
npuxopsmeecs Ha 1 kg. areHTa UpeAwAymedl cTymeHH COOTBETCTBEHHO €, & . .

Torza ycaosue coBMeCTHONi PabOTH OTJENBHHIX cTymemed Oyxer:

Qm = 82 Qo

()_2‘2 = £, 1\)13
Qre=— i e o i s s ok vkl el
(l)g(n—-]) == &y ('Jl’n)

Beraws ora coorromenus B (10) M BOCMOXB30BABIIHCH (9), nMee:

. 0

}’\ e 4N}

tTAL
1( — - Q“ e h_‘i‘_Lj:_{&vI_‘l"

2 5\—"2 “,1\ Lg g.-, "\112
K Qaz Q, -+ AL,
Ky=—T—=-"21—2 ... .12

3 gy AL, g, AL, (12)

e AQ%(—H~_-!)~— == Ql e '+‘ {\L(n_‘l)
8. AL 2. ALw
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B pesyabrare paGore Beeii yeramosem Me moaygmy Q,, Cal. xozoga mpE
remneparype T,, sarparns jaa sroro padory

AL=AL.--g"AL, 8" AL, 4 . . . . . g®WAL, . . . . .(13)
ree g g g"" . . . g" — KoaMuecTBO areHTa, paGoTamwUIero B KARAOH CTYIEHH

na 1 kg. paGoyero areHra 1epBOfl cTyuerH.
feno, uro:

8 =8
Aazee:
(K}
g ==8,8
y y =
=828, 8
e e e e o (14)
8" =888 - - -8
Torna paGora Beeil Mamnnb Oyaer:
AIJ fr— AI}g + gg "‘\IJZ "':}" gz g3 A]‘l:} “}— gq 23 gu Ai m "‘g‘ . g‘"?g:; . g" JL\I)(,;_J . '. (15)
n 00masA CTeNeHb XOJXOAOTPOU3BONHTENbHOCTH:
Q Q
K= — " = . i . —— f16)
AL AL, 4-g ALy . . -+ gagg . . g AL, )

Jdag oxonuateabnoro onpereresus k,, ki, . . .k, n k, Heo6xoguMo BBECTH
eme OJHO YCAOBHE. ITO DOHATHO, T. &. yeA0BHK (11) CBOGOAHO MOKHO yAOBAe-
TBOPHTH H JX060d m3o0ape (msorepme) konzescanmu. Cpeanm passoofpasua BOs3-
MORHHX YCIOBHE €CTECTBEHHO BEIODATh YCIOBHE pasewemea palom  OTIeABHHX
eTYNene#, T. e, NOJOKUTH:

AL =g AL =g" AL = . . .=g®ALy. . . . . . . .(17)

Torza, nmMeeM un pameHcTs (12) u (10).

K=yt

K=K, -1

K, =K,-}-1

s £18)

Kw=Ku-y+41
9T0 MOKHU 3alHCATL U Tak:

(
K=y
K, =K, +1
K, =K, 2
K, =K, |3
s w h w e ey AR

Ko =K, + (0—1)
PuGora Beel X0a01uABHON ycTaHOBEH OYyger:
Al—a ALee 0 S DLty 4n ol



M cremenb XOJOXONPOHSBOIHTEIRHOCTH:

K .
| e SRS RTINS TR NS S PR
5 (21)
B cayuae paGorn kamnoii crynmenn nmo mugay Carnot aTi paBeHcTBA NPHBOAAT

K OJHAAKOBOMY TeMIEpaTyPHOMY Iepemaiy. DB camoM gexe, B 910M CAyYae:

Tl
o Dy = T "
e Tl
Corzacuo (21).
- T T o
nAT, — T,—T,  ~
T, —T _
At e = L L S s s e o
I n (22)
n'T
K,=K,+|+1= foad ] pan
2 1 ld TZ'_‘ I, %
AT, =AT,
Tipofvamaa naixee, IoaydHM:
‘Ll Ti e A r.rg = A ']‘3 T e e e = A 1‘11 = il E;_; I : (:32‘)

Crtenesb XOXOAOTNPOM3BONUTENBHOCTH [pH ITOM OyAeT Ta e, UTO W MAITHHE
Carnot, memny npeperamu T, —T,.

Kcau me OTIeAbHHE dieMenTapHble MauiiHe paGeTanT He no nHeiy Carnot,
a, X0Td OBl 0 OOKYHOMY IHENY XOJOANABHOHN MAIIMAE, TO, TIPH PABEHCTBE 0TAGIAb-
HNX pa00T, paBeHCTBa TEMIEDATYPHHX uepenajoB He Oyaer, W OOMaAd CTemeHb
X0M000PORABOIATEILHACTA OyJeT, KOBeYHO, HHEke TakoBofi me jia mukiaa Carnot.
TeM He MeHee, NOWATHO, YTO ¢ yBeJHUEHHEM YHCIAa CTYIeHe, cTemeHh XOJI0HA0-
TIPOHBBOJATEABHOCTH Beefi yeTaHOBKM Bce Golee NPHOJHAAETCA K HAEAJIbHOH, T. K.
OTHOCHTEJbHASA DABHHNA MeXAY NPU3BOIDHLIM THRKIOM ¢ JBYMsA N30TEPMAMH B
mugjdoM Carnot Memiy TeMH ke H30TepMaMy JelaeTcs Bce MeHbIIe N0 Mepe
CABHTAHHSA H30TEpM JpYT E JAPYIy.

IlpuHENMAA BO BHUMAHHE HEHAJEKHOCTH M CIOKAOCTh HIBECTHHX YpaBHOHHE
COCTOAHHA BAAKHOTO H IEPErperToro iapa, OKLI UPON3BEleH paj TpadHIecEHX
TOACUETOB MO JS IuarpaMMe MEOTOCTyeHYATbiX PEreHePATHBHLIX NHEACB aMMHAU-
HOfi XOJOXMIBHOM YCTAHOBEH TpH PasHooOpasHHX ycrosuax. B rabaume I-f mpu-
BeJICHK HPOMEKYTOUHKE TeMNepaTypul HEKOTOPHIX IHEIOB.

TABJAINIA L

oo

Yneao erynepeit | 3 1 i i lpowmedanwue

fpou. Temn. | 1 : ; Temneparypa koHISH-
Xoga BR&REOTO l 7,540 17,5 | — 32 240 ‘ 75 =90 } COTEM. o o v vvnns. 40,0
Xoxa cyxoro. ..... 7,75 18,0 | —3,5 23,5 I | = 8(’[ Temueparypa uenape-
Carnot ........... 7188 | a4l 27 ] 75 —sgf) B 25,0 ¢
Baasgoro xoupa ' — — | - _ - - ‘
Cyxoro xopa......0 0O 1 6,5 .l 6.0' 11.0 0,1 12»4»10,0?, t womwtencanau. . 20,0 {
Carnot ........... *} 0 1 G,6 ‘[ —6,6 1001 0 i--fﬂ.u{ § mepapenns. ... 20,0 ¢
ad 1 | ‘ i




JTa TabIHIa NOKA3HBAET, YTO TEMIEPATYPH pasjeia JdeRaT OYeHb OAHBKO
E TOOPETHYGCKMM, BEHIYACIEHHHM 10 uukxry Carnot. OTkIOHeHund, HaBGOXBIIHE
ok0a0 1° C., BOBMOEHO, BHI3BAHKI HEKOTOPOif HeTowHocTsI0 Ta0JANIE!, MacmTab
KOTOPOR HENOCTATOWHO KPYNeH Ald 9THX BuUMCICHHH,

YCTaHOBHB 9TO 05CTOATEABCTBO, MOKHO HOCTPOHTH B JS JHArpaMMe A4A 3a-
JAHHEIX Npejefos TeMuepaTyp paGOTHl XOTOXUIBHON MAIUMHEL DAL MHOTOCTYIEH-
UaTHX IHRJIOB M BHYHCIHTH CTENEHb XO0J0XONPOA3BOAHTENLHOCTH KAKIOTO M3 HUX.
IIpagTHYECEN 8TO TPOME BCEr0 OCYIECTBATH HyTeM MOMKTOR. IlamMeTHB Ha Tias
TEMNePATypy Te—y), CTPOHM Ha quArpaMMe LMEI Bepxmefl crymemH. Oupegerns
€r0 CTeNeHb XO0XOAONPOMBBOXHTEABHOCTH, BRIYHCIAEM CTENeHb XOA0ONPOHBBOLH-
TeABHOCTH CACAYOIeH CTyIeHH, YMEHBITHB NOIYYeHHOe YHCIO Ha eIHHHIY.

AAg BIARHOTO X0Z3 XOIOIMIbHOH MalIMEEL (Tepr. 3), KpOMe BTOro, MOMKHO
CYATATH H3BECTHHIM TEIIO KOHAEHCATOpa N—1 cTyneHs, Ha 1 kg padodero aredra,
PRBHOE CRPMTON Tentote 0apoobpasOBABHA NPH TeMIL t_y. Ho, Tag gak

(J:"“vtl" ]\'(”_..])'?—1 1¥rl{m’). s R T e e e .(23)

A\],(“..l)

TO MOMHO TOACIUTATH PaloTy n—1 CTYNeHH, H HAHECA €6 B AHATPAMMY, Olpe-
JeIATH TPAQHYCCKH fy_a,.

Iiposoasas 910 UOCTpPOGHHE, ME OpHAEM K TeMueparype t', == 1{,— saganuo#
TeMUepaTypsl ucuapuTead. B 3aBHCHMOCTH OT HOIYUEHHOIO PesyJbTaTa, MOBTOpAEM
TOCTPOEEHE, CABHUHYB, TeMIl. t(, 1) KBEpXy HIN EHMBY. I[IpakTHUECKH BOSMOEHAN
BApHAUHA TEMIIEPATYD HACTONDEO HESHAUMTeAbHA, YTO YIOBAETBOPATEALHO® COBIA-
ACHHE II0NYYATCA NPH HEGOIBINOM uxele TONHITOE Jame NpH GOIBIIOM THCAe
cYyneHew.

A4 eyxoro Xopa XO0ZOABIBHOH MAUIMHE (uepr. 4), sapaHee OHpPeICICHHEIM
ABIICTCA JHIIL HAYAA0 CHATHA KAmIOH CTymeHH, a WMEHHO, H3 NOTPABMYHON
kpuBodf. Tem ne memee, mameTns mo TIPEABIAYIIEMY TeMI. tn—1), onpeserdeMm K,
i Kp—y. Hogbop romma cmatus (D—1) CTYNMeAH H B 3TOM CIyyae He MPeHCTA-
BAACT 0cOOWIX 3aTPyIHEHHH, Tak KAk KamIOH TOUke HA u300ape KoHAeHCAnHH (n—~1)
CTyneHH OTREYaeT OMpefeleHROe BHAYECHHE TENIOCOASPHKAHHA, 10 KOTOPOMY MOKHO
MOACUHTATE M PAdOTY (n—1) CTYyHEeHM H CBePHTh HX C (23). W saecs wmopbop
MOET BECTHCh B NPEIeIaX HACTOABKO MAIHX, YTO NPAKTHUECKH BTO He 3aTPY/-
HHTOABHO.

Hocrpous (n—1) nmukx, TeMm me nyrem crpouM (n—2) u T. I

Ilpn meGoxbmoy wmcie crymemefi Momer okasaThed Gouee 118106000 pasHEIM
HTTH HEMHOTO JpyruM 1yTeMm. Hs oOmux cooromewsit (11) u (17) MomRo Ha-
HECATH:

2n B1n QI“"’I) 8 :‘ai‘(,!-.]. R CIER - R .(24:)
.“xl,{;‘ 1y ==&y ;\Im o el R e it (25)
Herawouns g, , umeen:
AIJ;‘ =1 ‘/22 =)
. L s p e o w e e T

AL. = Q.

AT0 AAs BIRKHOIO XOAR XOXOAHABHOH MAIIMHEI JaeT COOTHOMeERHe: (Wepr. 3).
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13 EOTOPOTO OpH TIOCTPOEHHOM IMEIEe N-fi cTyneHu ompejeasercsa pabora (n—1)
6TYNEHH.

AAs cyX0ro xojga CoOTHOIIeHHe 206 nepemuinercd: (uepr. 4)

AXJJ(",]‘, J‘—*J’i"_“ i
' e S U, i
\ [J{m .] ' (n=1 },,,,-,l N ( ) )

ATO0 COOTHONIEHHE JAeT BOSMOKHOCTH IPOBEPHTH UPABHIBHOCTH TIOCTPOCHHS
TOUEM 4, T. E. €l OfHOBpeMeHHO ompeferdwrcad Alg—i u J,.

OTHMH METOAAMH OBUIM TMOACYHTAHBI CTENEHH XO0JOAONPOHBBOJMTEABHOCTH HpH
PasIHUBEIX YCAOBHAX paGOTH XOJOAHABHON MAIMHK M PasIHYHOM YHCHe cTyneneft
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W3 9THX MOACUETOB MOKHO .BHIBECTH caeayriiue SaRJINOYSHHA:

1. VBeinuenue crenedd X0AOIOUD HABOXATENbHOCTH IMENa XOXOITHIbAOH Ma-
HHK TyTeM BBEIEHHA MHOTOCTYOEHUATOr0 CHKATHA C peresepanded AOCTHTAET
AOBOJBHO SHAUYMTEALHHIX Beaudud. Ilpm ymepenaoM wucae crynesed (3 —4) 40CTH-
raorca peanuunsl K, cocraBigiomue B cpepseM 88—900/o cTeneHH XOJXOAONPOH3-
BOAUTEABHOCTH ITAEIa—Carnot.

2. Vaiyumenue oOTZauM XOJOAHABHOH MANIMHGI OCOOGHHO 3HAYMTEIHHO PR
OoXbHINX pA3HOGCTAX TeMNepaTyp Hemapedus M KougeHcamuu. COBEpPIIEHCTBO IUE-
A3, KOTOpNE MOEHO OIEHUTh OTHOMIeHMeM CcTeledd X0J0JI0IpOU3BOJUTEIbHOCTH
OAEIA K CTeNeHH XO.J0A0NPOd3BOAMTEIbROCTH IMKIa (Carnot Mexay TemMH &e mpe-
JeaaMu TeMIepaTyp y#e IHpu 4 cTynendx jJejaercd INOYTH He3ABUCHMLIM OT TeM-
NepaTypHOro HHTepBaJda. ITO NOKABBIBAET, YTV OTUM NyTeM: AeficTBUTEJNbHO YHHU-
TOKATCA NOTepA X0JOA0TPOUBBOIMTENLHOCTH, ABIAMNACS CAEICTBHEM He0Opa-
TAMOCTH TIpoIecca MATHA EHIKOCTH B PEryJupylolleM BeHTHIE M HeNOCTOAHCTBA
TeMIeparTypsl OXAAKICHUA 1I€PerpeToro napa.

3. OTHOCHTeIbHO® YBeIWTeHHE CTeNeHH XOXOJONPOU3BOANTENLHOCTH SHAUA-
TeAbHO G0AbIIe NpH CYXOM XO01€ XOIONM.IbHOH YCTAHOBEM, YeM [Ipd BIAKHOM.
IlpakTuaeckn, XOIOAUIbAKE YCTAHOBKH Temeph OOMUYAO PadOTAKT CYXHM XOIOM, H
NOPHIAHY STOTG MOKHO CUHTATh BHACHEHHON B pe3yinTaTe MOCICIHHX HCCAEN0BA-
Al B o™i obractu. Tem He MeHee, CIHIIKOM BhCOKHA TUeperpes NOAB3H  He
npuHOocHT, Ilo camomy nmpuamuny paGoTsl ¢ pereHepaiueii AcHO, YTO fpu 3TOM
paboTa MAMMHE MOKET UPOU3BOAATHCA B 004aCTH, NPAKTHIECKH BanGoiee BHITOM-
HOHl B CMslci€ TOTepPL BCAEICTBHE TEMICOOMEHA Memiy pal dnM areHTOM H CTeH-
EaMH IMJMHAPA KOMIpPEeccopd.

4. llpn opmoft n Tofi e pasHOCTH TeMneparyp yAyYlIeHHe IHEAA SHAYH-
TeAbHO (O0AbIIE B CAydae BHICOKOH TeMNepaTypsl KOHAEHCAILMHM, 4Y€M HUAROH TeM-
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mepaType Hemapenna. 1py Aoporoi Boje ANd KOHJEHCATOPA HJIH BHICOKOH ee TeM-
IepaType SKOROMHA MOKET OKA3aThCA HACTOABRO BHAYHTEIBHOH, YTO BHOXAHE OI-
paBiaer BBAJIEHHE IATH M IIECTHCTYMEHYATOr0 PereHePaTHBHOTO CRATHA.

5. IlpagTuvecku, HauGoiee MORARATECABHEIMH ABIAKNTCA TOCAEJHHE CTPORU
gamnoil Tabauugs. OWH MOKA3HBIOT BHIMTPHIN CTENEHH XOJXOAOUPOH3BOXUTEAbHOCTH,
HOCTHTAeMEfi WHOTOCTYIEHUATHM pereHepaTHBHNM CHKATHEM B CPABHEHHH C 06s19H0i
X0a0#AbHO MammuAOf B 0/, [lpH cpexHdX YCIOBHAX PabOTH XOTOXHABHOH yCTa-
HOBEH H 3—4 CTyNeHAX CKaTHA, OTOT BHIATPHII MOCTHraeT 15-—20%0 BeAHTHHHI,
EOTOPOH HMEAK HEAb3d TpeHeOpedb B Oanance XO.IOJHIBHON yCTAHOBEM.

9T# nmudpsl HMEWT BOOJHE pealbHoe, & HE TOIbKO TEOpeTHYECKoe 3HaUenye.
Tlo naHHEM HeMeIgofi XuTepaTypsl MOEHO CUATATH YCTAHOBIGHHHM, 4YTO CTENeHb
X0J0XOTPOH3BOMTENABHOCTH JIBYXCTYNEHYATOli XOXOAMIBHOH yCTAHOBEH NPHMEPHO HA
10°/0 BEIe, YeM 114 OXHOCTymeRuaTofi (IpH CpeiHHX ycXoBHAX). OIMH BAIAAL
Ha TabInOM 2 ® 3 yOemiaeT Hac, 4TO 9Ta Iupa BuIe, YeM TeopeTHIeckuii

BHErpEMm. IIpHYnHY 5TOTO HAZO NCKATh B HEYYUTHBAEMOH HaMH IOTepe XO0I10-

JOUPOH3BOTHTEIBHOCTH BCICACTBHE TEPMHYECKOTO BIWAHMA CTEHOK NHIHAAPS EOM-
Tptccopa, KoTopas, eCTeCTBEHHO, 6yjeT MeHbllie NpH MEHLIIHX [pefierax TeMire-
paryp kaXioil CTynedH.

KomcTpykTUBHOE OCYULeCTBIGHHEe PETeHEPATMBHOIO MHOTOCTYIEHYATOr0 IHEIZ
JeTEO CBAZATH ¢ MHOIOCTYIEHUYATHIM TypOOKOMIpeccopoM. B aToM cayuae yCIOH-
HeHMe YCTaHOBKH 6yJer He Oojplie TOro, KaKOe HMeeTcA TUPH NPHMEHEHHH MHO-
TOCTYNeHYaTHX TYpOOKOMIIPEccOpoB BooOme. IlpoMemyTOUHBIE OXIAIUTENH MOTYT
OHTbH OCyDIeCTBIGHH B IEPEXOARHIX LN ra3a EaHAIaX U3 OAHOM CTyOEHH B APYIYI.

KOHCTPYETHBHAA CXeMa MHOTOCTyNeHYaTOHd pereHepaTHBHOI XoXoAuabHOH yera-
HOBKH IIOK43aHA Ha YeprT. d.

Kommnpeccop mepBofi CTyMmeHH BCACHBAET NMAPHl XOJIOAUILHOTO AreHTa H3 HCMa-
putend. CkaTnifi map MOCKIAETCA B MEPBHHE MPOMERYTOYAHHE OXIALHTENb, A6 OH
KOHJeHcHpyeTcA. PaBHOe 10 Becy EOANYECTBO KUAKOCTH IIPOXOAHT depes mepBHI
peryaupywoniuii BeHTHAb B HCIAPUTEb.

Konjencamua napa coBepimaeTcd 3a CYeT TEMAOTHI HCMapeHHd XOIOXHIBHOrO
arenTta, pafoTammero Bo BTOpOH cTynesH. JTOT areHr B BUJE KHIKOCTH IIOXBO-
AUTCA 4epe3 BTOPOHl peryiunpyolmnii BeATHIb H3 BTOPOTO MPOMEEYTOYHOTO OXTa-
HATeAA B IepBRfi, ¥ OTcackHBaercd OTCIa B BHAE Iapa KOMIPECCOPOM BTOPOH
CIyUeHH H T. 1.

Komnpeccop mocnefsefi n cTymes, IOCHIAeT BeCh OTCOCAHHHEA H3 N HpOMeE-
KYTOUHOTO OXJajHTeldd NMap B KOHAGHCATOpP, TA€ Hap OXIamAaeTcAd H KOHIEHCH-
pyerca Bojoil. Yepes n peryanpywomuii peaTHib EIIEOCTH U3 KOHIEHCATOpA TPO-
XOAHT B N MPOMEKYTOUBHIH OXAaIUTeIb. :

[1poMexyTOUHbE OXJIaIMTeJd MOFYT PAGOTATh CMeMeRieM HIH NGBEPXHOCTHOMH
Temwionepeiavefi, B 3aBHCUMOCTH OT KOHCTPYKTHBHBIX OCOORHHOCTEH YCTAHOBKH.

Hymno omugarh, 4yTo B EPYIHHX XOJOAMIALHBIX yeTaHOBEAX OyAyIlero, KOTO-
pHE [0 CROEMY eCTeCTBEHHOMY DACDOTOKEHHIO OYAYT NPHHYAIEHH paboraTh ¢ 3HA-
unTeIbHOA PAsHOCTLI0 TEMIeparyp HCMApeHHA ¥ KOBJEHCAIMM, MHOIOCTY(eHYATHIH
peremepatnBabli npomece 3afimer Toxofawimee emy Mecro. Heabss He OTMETHTB
¥ TOro 00CTOATENbCTRA, YTO NPH HENHOIBIIOM KOHCTPYKTHBHOM U3MEHEHHU TaRaA
JCTAHOBEA MOEET OTAATH HEKOTOpOe EOIMYecTBO XOX0Aa M UpH Temumeparype, 60-
Jee BHICOKOM, ueM TeMmepaTypa HCUapHTeld, 4TO B NpPaKTAYECKOM OGaJaHCe XOXO-
AUILHOM YCTAHOBEM Takme MOKET CRIIpaTb CBOK POJIb.
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