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BBEXEHWE

Ha npeanpusarusax crereMsl x1e0onpoiyKTOB NOATOTOBKY CYLIHJb-
HOrO dreHTa NPOH3BOJAT, KAK NPaBujo, Jufo B TONKAX NPH CrOpaHuH
[AH3eJBLOFO TOYIHBA HJH NPHPOAHOrO r'a3a H CMEeHHEM NPOJYKTOB
Cropanus ¢ BO3AyXOoM, JHOO HarpemanHeMm B Kamopudepax. B mepsoM
cayyae aGco/OTHAS BJAAXIIOCTh CYWIHALHOrO areita (Bosayxa) BO3-
pacTaer H3-34 CMELIHBANNS €ro ¢ NPoAYKTaMH cropanud. [Tosromy amas
NONUMEHHS OTHOCHTEAbHOI BJIAKHIOCTH BXOAALIETO B CYLUIIKY BO3LYXa
ero teMmmneparypy mnoseimaiorT 1o 140—200°C, Tlpu sToM BHICYMIHBaE-
MBI IPOAYKT NMEPErpeBaeTcs, YXyAUIaeTcsi ero KauecTso. Kpome rtoro,
9TOT ¢nocod MNOATOTOBKH CYIUMABHOTO arciTa NPHBOAHT K CJACAYIOUWHM
HEXKCAATEABNLIM SBACHHAM: NONAAANHIO 1la TOBEPXHOCTH MaTeplaja
NPOAYKTOB CrOopaHusl TOMAHBA, 4 C/Ae10BATE/LHO, 3arpsA3HeHHI0 MNpO-
JIYKTa, HepalHolaJblloMY HCTOAb30BAHHIO NMOABOAHMON K CYIIHJABIOMY
ATCHTY TeIJIOTL!, 3arps3HellHio oxpyxalouleli cpeinl NPOAYKTAMH CTO-
pallusa TONAHRA, HH3K0I KyJdbType Npou3BoAcTRa. Harpesallne cylwuib-
10T 4reHTa B 2JeKTpoHarpesBaTensx AN CYUIHJIoK 60/swoll TPoU3BOo-
JHTEJBUOCTH Tleneaecoobpasio H3-33 3HAUHTENBNLIX 3aTPat 2JeKTPO-
3HepPTHH,

YerpauuTs nepeducaenible HEIOCTATKH MOXKHO, NPHMEHHB APYTOH,
3 (peKTHBILIT CNOCOB MOATOTOBKH CYIUMJABIIOLQ #TrelTa B TEINIOBOM Ha-
coce {TH). I'lpeumyiecrno TH sawniouaercs 8 norpebiensu cpaBHH-
TeNbHO MAJIONO KOJHYECTBA 3JEKTPO3Iepriy No cPaBHEHHIO ¢ TIodyuae-
Mol B 1ieM oHepruefi B Buue rengorkl. Tak, TH Bmpabarteizalor 3—
4 kBt y remrorst na I kBr - u saTpaunBaemoll 11a ero padory 3J4eKTPO-
snepruu. Kpome toro, narpesacvuil 8 TH cywnapnuiit areur ne 3a-
TPSI3NSIETCS 11 1e YBAaKIACTCH,

Bo MmIuorix cTpaltax Mupa sospacraet sHuMawnine x sieapenuio TH
B Pa3JIHUlBEe OTPACHH HapOANOro Xo3sHCTBA, 4To 06bSICHAESTCA 3HauH-
Teablol sxonoMiell anepropecypcos, I10 mporuosaM TeXHHYECKOTO KO-
muTteta Muposofl aneprerudeckoft xondepenuuy (MHUPIK) narpyska,
npucoenuitenuas kK TH x 2000 r., cocrasut ot 50 Thic. A0 150 THiIC. MBT.
Hauboace wupokoe npuaMenetie TH noayunnn s CIIA, yexopsioma-

€ Ucutpansunill HayUHO-HCCACAOBATEARCKHIT HHCTHTYT nHudopMaUWd o TeXHHKO-3KoHOMHYC-
Pl fecnennpannil (LIBIHITO saclonponyiron), 1040,
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MHCS TeMIOaMH IpoHexoldaT paspabotea n npou3ssoicteo TH B Anonuy
[20]. B Espone TH nomyunsn nauGosbliee passutic B GPI. Braro-
IpHATHBIMH SBJATKOTCH YCIOBHS DasBHTHA TEMIONACOCHON TeXIHKH B
[ligeuiin, Soabinoe Koauuectso TH paboraer B Hapoalom xossiictpe
Apctpun u Jauun.

B nawefi ctpane TH moryT aQ)(eKTHBIO HCAOJbL30BATHES 11a Npei-
NPHATHAX aTPOLPOMBILLIEIHOro KOMIJIEKea JUIst YIyULleHsa 3HepreTy-
yeckux nokasartesell CYUKH IHIMEBREIS H CCALCKOXO3SAICTBEINLIX Npo-
JAYKTOB — OAHOrO U3 pacnpocTpaneninlX #  naufosee  31MeProeMxux
nporneccos ux rnepepadotki. [Tpumenente TH aast TOATOTOBKH CyWHIbL-
HOTO arenTa B3aMed TPAZHIHOHHBIX YCTAHOBOK [O3BOJISICT 31IaYHTEABHO
MOBBICHTE KaUCCTBO BBICYUIHBAEMOTO NPOAYKTA, MOJHOCTHIO HCKJIIOUHTE
sarpasnende BosaylwHoro Gacceflita U yTIMH3HPOBUTE H3KOMOTENIIN-
WIBNYIO 3UEPTHIO JAIOBBIX MPOMLIULTENHLIX H ORTOBbIX Bhipocos. Kpo-
Me toro, TH €031a10T BO3MOZKIIOCTL TPIL HEOOXQAHMOCTII OCYUIECTRAAT
B 0An0fi # TOM yKé yCTaloBKe Narpesaliie H OXJIazKACHHC Dasiiuiby
TeXHOIOTHUCCKHEX MOTOKOR, 4TO 0cofeilio Bamilo s COBPEMENbIX
xozaiicrs AITK, koropuie gsasiores notpefurtetsMu 00/bUIOTO KOJH-
YCCTB TEIAOTH! If XOMO0LL.

B uactosuieMm of3ope ua fIpnMepe CYWIKH 3epia  oB00WWEH  OfbIT
penocbosaiug 8 CCCP u 3a py6erkoM TCNIOHACOCHBIX CYIIHJABHBIX
VCTaHOBNK, PACCMOTPeNE ¢lrocoBsl MOBLIILCHHSA S1UEPreTHHECKHX TOKA-
3atesefl TakHX yCTANOBOK.

COBPEMEHHBIE TENJIOHACOCHBIE CYIIUJBHBIE YCTAHOBKH
(THCY)

Ho 60-x roaos tennoswte tiacocw (TH) poanoro pazsuTua ne mo-
ayunan. B cBASH ¢ 3UEpPreTHUeCcKnM KPH3HCOM, HMEBIIHM MECTO B Ka-
HUTUANSTHYCCKHY ¢Tpanax B Kouile 80-x — navagae 70-x ranos, wens 111
TOMIHBO Hid MHPOBOM PHIIKC CYIICCTBCHHO BO3POCHAH. ITO MPHBEIO K
MOHCKY HOBLIX HCTPAAHIIHOHILIX HCTOUITHKOB 3HEPTHH H K WHPOKOMY
nenoassoannio TH 8 CIHA, Anonuu, ®PI # Apyrix BeICOKOPa3BHTLIX
KAOMHTAAHCTHYECKHX cTpanax [24, 25].

B nacrosimee spevs nenoassopaune TH B CCCP nponcxoiur 3na-
YHTEJBUO MedJelinee, ueM 3a pyGemxom [3, 4]. OBwnacuseres 310 TEM,
uTO OCcHOBY auepreTHueckoll noautukn 8 CCCP noaroe spems cocran-
JASJI0 UeHTPAJIH30BAlIIoe Temtocnabakenne oT KPYMHBX KOTeJAbHBLIX
[7]. Oamaro BospacraioiHe €Ll (A TONJIHBO Hd BIHEMIIEM U BHYTpeI-
1M pHIlIKe TakiKe NpHBeIH K MOHCKY HOBBIX UETPALHLUHONILIX HCTOY-
HHKOB SHCPFHH, ITHM, B YACTHOCTH, MOXKET OBITE OOBACHEl BO3POCUIHT
nnrepec kx TH B CCCP,

Ocuosnbie anementst THCY. Onna u3 cxem THCY, npeanasnaven-
HBIX 5 CYLUKH 3€pHa, pUBeieHa Ha pHc. 1. .

B ee cocrap BxoasiT Tensosofl nacoc /, sentuasarop I/, eyinaka 11,
srarooraeantedn IV, TH paBoraer mo uuray o6GpaTioro Kpyroeoro
npouecca i 1Mo cBoell KONCTPYKITHH auaJOrHUeH XOJA0AHIBHON MaluHile.
OT1axyne coOCTONT B IapaMeTpax paBOUHX NPOLECCOB.

TH srxaouaer 8 cebn (puc. 2,a): xomnpeccop /, kouuencatop [,
pery aupyviomHit peitnab 1/, wenapurens [V.
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Peanuzaljus WHKIA OCYIECTBASETCS! C NOMOLIbI0 Pabouero BelLecT-
Ba (xnaparexra), mperepresatouiero 8B TH oxsnaxaenue, HarpesaHue,
< asoBsle npesBpauleHHa (Hcnapeuye H KouaeHcauxw) [5].

_—
B
-

’ 2
21297

=== === L
bow | i
4} P | : 4

|
TBnpedoy ]
LHoco0 |
| 0 g
v SR *
e N
a. 3

Puc. 1. THCY ¢ 30MKHYTELM KOATYPOMN YUDKYARNUL CYmuAbHO20 n2esra (6e3 Tenio-
OB MeHHUKA-peKYynepaTopa):
] — tenaosoft nacoe; J{ — Bemtnasrop; [/ — cymmnka; [V — nrorootresmrens; —X-—X——
paGouee BEILECTBO; — CYWHALIRIL arcHT; 4—[ — HarpeBauxe CYUILHOro areH-
ta B KoHjeHcatope TH; [—2 — ysjajXHeHuHe M OXJaXK/eHHE CYWHJDLHOrO arenTa B Cyliuike:
2—3 ~ OXMamAeHHe CYUIHABHOrO areHTa A0 COCTORHHA HacheHHA B HCMapHTene TH; 3—4 —
KOHASHCALHIT ONATH U3 CYWHALHOTO aredta npu raneHelilleM ero OXJMa KIAeHHN 8 HelapuTeneg
TH

Puc. 2. Cxemot yukaa TH (a) u nocrpoexue e2o npoteccos 8 Auacpasnse
lg P—i (0):

] — xomnpeccop; I — xougencatop; I — peryaHpymnounit sentuan: /1 — uncua-

putenn; I—2 — agnafaTudecKoe cxarHe paGouero Beu(ecrsa (xaazaredra) H KOM-

npeccope; 2—J3 — KoOHAEHCAUMA pafovero BeulecTha B KOHACHCATODE: 3—id — H3O-

SHTANLOHEHOE paciuupenue paGouero  BeMecToa N POCYJHPYIOIEM  BEHTHIC:

4~ — usoGapuoc Kunemxe pafoyero HeulecTBi B HCNapHTLae
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CymuabHbI arenT — BO3AYX — Harpenaercst g0 Tpebyemolt Tempe-
patypsl B Kougencatope TH sa cuer oTBOAA TEMJIOTHI KONXEHCALHH OT
paboyero BsemecrBa (puc. 1) H ¢ TOMoUbIo BeHTHJIsATOpa [/ Hampas-
Asercs B CYWHJIKY, TAe oxyaaxaaercsd H yshaxusaercs. Orpaboranumi
CYIIHJIBHBII areHT H3 CYUIHJIKM Noxaercst B Hcmapureis TH, oxsax-
qaeTcs KO TeMNepaTyphl TOUKH POCH, IPH 3TOM BJara KOMAEHCHPYeTcs
1 oTAeNseTess OT CYLUHJIBHOTO areHTa BO Bjaarcotieanrene [V,

Tepmonudamiueckne ocHoBpl THCY, Kak caenyer u3 npusegcnuofr
na puc. 1 cxemul ycranosku, ocHoBy THCY cocrasaster TH, koropuit
BLITOJHSIET POJb I'eHepaToOpa TeIJIOTH H X0J0Aa. PaccMOTpHM npuiuun
pabotsl B ocHoBlEe cxeMbl TH, nanfosiee 4acTO MCIOJb3YIOMIHECH B
THCY. "

PaBora TH mno npocrefinreMy OALOCTYTEIYATOMY UHMKIAY OCYyLiecT-
Bagercdl caefylomum obpasoM. Pabouee BellecTBO (XJaxarent), nup-
kyaupywoiee 8 TH (pue. 2,a), kunur B Henapurene IV npu temnepa-
Type, 61H3Kol K TeMmepaType okpysKalome#l cpensl. ITpu sToM remnora,
HeoGxoAuMas ISl ero KuneHus, or6Hpaercs JHOO OT OKpyXKaloweh
cpennl, 1H60 OT APYTOrO0 HCTOUHHKA (HANPHMEP, OT OXJaXKAAaeMoro
TexHosoruyeckoro noroxa). [laper paBouero BemecTsa, o6pasylouinecs
TIPH KHNEHHH, OTBOJATCS B KOMIpeccop [, TAe C2KHMAaloTcs OT AaBJEHHs
Kunenus Py 1o pasieHHs P, , IpH KOTOPOM OHHM KOHIGUCHPYIOTCA B
koHZeHcatope [I. Temneparypa napa paGouero BeILecTBa NPH CXKaTHH
BogpacraeT. B xoHpencaTtope I] nap oxaax/iaeTcs A0 COCTOSHHS HaCH-
IMeHHsI H KOHJAeHCHpPYyeTcs. TemroTa KOHMIAEHCALMH HCIOJb3YeTcs M
HarpeBaHysi CYWHJbHOTO areHTa. CKOHICIICHPOBAHHOE B KOHJEHCATOpE
I1 paGouee BerecTBO Uepes peryJupyomuil sedtuab /1] nanpasnaercs
B ncnapuresb IV. JlaBjenne B NoToke pabouero BelleCTBa, NPOXOAf-
Ero YEepe3 PeryJHpYIOmMil BeHTHNb, CHHKaeTcs oT P, nxo Py (npo-
nece ppoccennpoBanus). IlapoxunkocTHas cMech paBouero BeUIleCTBa,
o6pasosaBiiasics NP JAPOCCEIHPOBAHMH, NOCTYNIaeT B MCHapHTe b [V,
rie XKHIKOCTh KHIMT 3a CUET TEIJIOTH!, NOABeJeNtofl oT oKpyXKalouell
CPEAB! HJIH OT APYTOTO HCTOUHHKA HH3KOTO TEMITePaTyPHOro MOTEHIHA-
sa. [Taper pabouero Bemecrtsa H3 nenapureas /V oTcachlBaioTCsl KOM-
npeccopoM /.

[Ipouecc, mponcxonsamue 8 TH, wsobpaxaor obwiudo B lg P—i
nuarpamme. [Ipu ananuse TEOPETHUECKOTO LHMKJIA BBOUSTCH CIEAYIO-
IIHe NONYLIEHHs: NPOLecch B KOHIEHCATOPE H MCIIAPHTENE TPOTEKAIOT
uso0apno, T. €. NPH NOCTOSIHHOM HaBaenu# (P = const), B Komnpecco-
pe — Oes Temyoo6Mena ¢ oxkpyxalomest cpefoit (S = const), B pery-
JHPYIOIeM BEHTH/E — NPH HOCTOANIHON sSHTansnuu (i = const), B
TPYOONpoBoAax — 6e3 MoTepb AaBJENus W TenJaoobMeHa ¢ OKpYKalo-
el cpenof,

Takum obpasom, npeansuuil wuka TH (puc. 2,6) cocront ua cueny-
IOWIHX OCHOBHBIX Npoueccos: /—2 — anuabaTHueckoe cxaTne paGouero
BeIecTBa B Komlipeccope / OT TABJEHHSA KHITEHHS Py L0 JABJIEHHS KOH-
aencaunu P, ; 2—3 — xonpeHcauns pabodero BemecTBa B KOHJElCA-
Tope /I, TennoTa KoHAeHCcalHH OTBOARTCS K BHELINEMY 0GbekTy (B Cay-
yae THCY —x cymnmsHoMy arenty); 8—4 — H303WTanbIuiHOE pac-
IrHpeHne paboyero selecTsa B peryaupymomeM sentuae /] or pavie-
UHA KOHAeHcauun Py 1o napienus Kuneuusi Py, 4——1 — xunenne pabo-
4



yero BeILIeCTBA NPH AaBJeHHH Py B HCHapuTeJe 3a cYeT NOABOAA TEN-
JIOTEl OT BHEIIHEro HCTOYHHKA.
Huka TH xapaxTepusyioT clexyiolue napaMeTpH.

Ynenbhasi TeNNOBas NMPOM3BOLMTENBHOCTh (yAeJNbHAs HATPY3Ka Ha
KoHZeHcaTop), kJLx/Kr:

9y = Ly — Ly,
rje i— 3HTAJbNHA pabouero BemiecTBA Ha PasiHuUHBIX yyactkax TH,
kI x/Rr;
yoedbpHas MaccoBast XoJojompoussoantensiocts TH, xJLx/Kr:
Go=Ey— iy
yrenbHas obbemHas XoJoxonpoussojuteannocts TH, kdaw/us:
9w =40l V7,

rae V) — yaeabnull o6beM pabovyero BEHIECTBA 114 BCACHIBAIHH B KOM-
npeccop, M3/xr; .

TenjoBas npoussonuresptiocts TH (Harpyska na xkowuzeucatop),

kBrT: : ‘

Q= ad v

rae G, — maccoBufl pacxoy pabouero Bemecrsa B TH, xr/c;
kosddunuent nogaun xommnpeccopa TH: S

\ = {P(,——AP,, —C [p,{:r AP, Py—AP, }z__ '
PO 0 Po Pn

T’
rae APy, AP — Henpeccus B KJanaHax MOPLIHEBOFO KOMIOpeccopa Ha
BCACBHIBAHHH H HaUHETAaHWH B KOMIPECCope;
Co — «MepTBulii» 00beM B IHJAHHIDPE KOMIIPECCOpa;
JeficTBUTEeNbHEIT 00beM pab0uero BelleCTRA, BCACHIBAEMOr0 B KOM-
npeccop, M3/c: '

. Vx = Ga V1; .
TCOpETH'—IECKHﬁ o8neM, OnMHCHBAEMEIH NOPHINEM KoMunpeccopa, m¥/c:
' V=V,

“reopernueckas pafora, saTpaynBaeMas B KOMIpeccope Ha anunala-
THUECKOe cxaTHe 1 Kr mapa pabouero BeuiecTsa, KJILxK/KrT:

lﬂ:ia""’l:“

Teoperuyeckasa (anwabaTHueckasi) MOLIHOCTH KoMmpeccopa, KBT:

Na = Gala;
]’I”,IU'IKEITOPI[{IH MOILHOCTB I(OaneCCOpa, kBT
Nl = Na/"h;

rue v ; — unguxaropuslit KIT;
adbeKTHBIAS MOIIHOCTE KOMTIpeccopa, KBT:

N.= Nl/“qc)

rne n. — addexrusunit KITI; :
2% )



ko3t HIEeHT npeobpasoBalus 3HePTHH:
= qul{qx — Go)-

TH ¢ nOpLIHEBBIM KOMIPECCOPOM, CXEMa KOTOPOTO NpHBEAeHa Ha
pHC. 2,@, MOXET OBITh HCHOMB30BAH NPH TEMNOBOH NPOU3BOHTENSHOCTH
Q, < 250 xBr. ITpu GONBIIKX BeJHYHNAX (), TPUMEHEHHE nopmie-
BOTO KOMIPECCOpA CTANOBATCS HEUENnecooGpasHeIM H3-3a  upeaMepio
GosblIHX ero raGaputoB. B aTHX cayuasiX DEKOMEHAYeTCs HCI0Jib3o-
BATh BHHTOBHE, a MPH Q > 1000 kBT — TypSOKOMIIpECCOPEL

Cxema TH c TypGoxoMnpeccopoM IpPHBEAEHA Ha pHC. 3,a.

B?

Puc. 3. Cxesa yuxsa TH ¢ dsyscrynenuarein rypBokomnpeccopor (a) u nocrpoe-
Hue eeo npoyeccos & Juazpamme lg P—i (6):

I — nRyxcTymenuarwmfl TypGokoMmnpeccop; [/ - KoHgelicaTop; //], V — perynupylowue peH-

THIH; TV — nposexyrouknil cocym; VI — HenapuTenn; I7—2, 3—4 — anuaGaTHUCCKOe CKAaTHE

paGouero BeulecTBa B NepBofi M BTOPOH CTYMEHTX TYPEOKOMIpECcopa; 2—3 ~ MEXCTYNeHdaToe

oxnakaenne paGouero melilecTsa; 4—5 — KOHAEHCAUHS paGoOuero BEULECTRA 8 KOHEeHcaTope;

—6, 7~% — H303HTaABNH{HOE paciuHpeHHe paGodero BelEcTBA B PEryJHDYIOULEM BeHTHJE;

9--! = H30GapHOE KHMeHHe paGouero BELECTRR B HenapHTete; [—I1 — meperpeB napa Ha
BCACKIBAHHH B KOMIIpEccop

Hast noBbliueHHs 3GGEKTHBIOCTH Tpolecca CKATHA (YMeNbLICHHs
PaGoTHL CKATHA) NMPERYCMATPHBAGTCS MEMKCTYNENUATOE OXJIAKIEHHE
pa6ouero semecrsa. B cocras TH npu sToM BXOAAT ABYXCTynenyaThilf
ueHTpoBexHunlit xomnpeccop /, Kougencartop I/, perynupyomHe BeuTH-
au 111, V, npomexcytounstit cocyx IV, uenapurean V. Yeranoska pa6o-
Taer caepyowuM obpasom. Ilapsl paGouero BemecTsa CKHMAIOTCH B
NepBOi CTYMeHH KoMnpeccopa [ 0 OPOMENYTOUHOro nassenus P,
CMEIHBAIOTCA C ¢XOJOAHBIM» NapOM, TOCTYNAIOUIMM H3 JIPOMEXKYTOY-
HOTO cocyna [V, oxnakzaioTes U CKUMAIOTCS 10 AABJIEUMA KOMJElca-
orH P,. Cxathbiil XJlagarent moerynaer B, xounencarop I1, rae KOl en-
CHpYeTcsd, a 3aTeM HaNpaBJsgeTcd Ha APOCCENHPOBAHME B PEryNupYIO-
wuit Benrtusib /11 O6pasopaBurasics NapoKUAKOCTHAS CMECh TIOCTYMAET
B IPOMEKYTOYHELL cocyn [V, rie npoucxoputr pasgenenne has. [ap u3
BepXHefl HacTH cocyaa [V manpawiisiercst HA CMELIMBAUHE CO CIKATHIM
B
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A0 TPOMEXKYTOUHOro AaBidenuss pabounM BeurectsoM (y3es CMeLIHBA-
s VII), a KMAKOCTb H3 HHXKHER 4acTH anmaparta NOCTyNaer B pery-
aupyromuit seutHas V, apoccenupyercs mo pasiaenuss Py O6pasosas-
masca NapoXKHAKOCTHAA CMech Hampas/sieTcs B wemapurtenb VI, rae
JKHAKOCTh KUIHT, OTOUPas TENJAOTYy OT OXJamaeMoro notoka. [lapwr
paé(;uero BellecTBa u3 annapata VI nanpaensiores B TypOoKoMupec-
cop 1.

Uukn taxoro TH B lg P—i AuarpaMme nokasau Ha puc. 3,0. Mae-
aabnbiil uuka TI ¢ AByXcTymeH4aTeIM TYpOOKOMIPECCOPOM BRJAKUAET
B ce6si: npouece I'—2 — agnaGaTHuecKkoe cxaTie pabouero BeHIECTBA
10 TPOMEXKYTOUHOre Aasiaeuust P, B neproft crynenn TypGoKkoMApec-
copa; npoiece 2—3 — n3obapuoe oxaaxyeniie paboyero BeLIeCTBi 34
cueT cMeUIHBaNUHS ¢ XOJOJHHIM MapoM, MOCTYNAIUIHM H3 NPOMEIKYyTOU-
noro cocyna IV B ysen ememnsauns VII, npouece 3—4 — anuabartnue-
croe cxkaTHe pabouero BelnecTBa BO BTOPOIl cTymeHn TypBoroMmpecco-
pa [ or pasjeuust P,, no nasjenuss P, ; npouecc 4—&§ — Komgenca-
uus pabouero BEUIECTBA B KouAeHcatope I/ npiu mocTosiuiioM fanieHHd
P,; mnpouecc 5—6 — H303HTANBNNITHOE pacluHpelniie paGouero BellecT-
Ba B peryJaupyioouiem Beutuie [/ oT jpaBienus KoHIencauuu P, o
NpPOMEXYTOuNoro nasjienus P,,; mpomecc 7—9 — n3osnransnuiiioe
pacunipenre paBouero BelecTBa B peryaupyrouiem Bentuie V or pas-
Jaenns Pn, Ko mapienus xunernust Po; mpouecc 9—I — HzobapHoe KHIIE-
nye pabouero BeUlecTBa HpH LaBJEHHH Py B HCIapuTeje 3a CUeT NMOoA-
BOLA TENJIOTHI OT BHEIIHEero MCcTouHHka (oxpyKawouiell cpenbl); npo-
necc /—1’ — meperpes napa Ha BcachlBAHMH B KOMIIPECCOP.

Huxa TH ¢ typ6oxoMnpeccopoM XapakKTepHSYIOT cJejylomue napa-
METPHL.

YruenbHast Harpyska Ha Konaeucarop, kI x/kr:

gy = Ql&’Gﬂ:
rie Q — TENIOBAs HATPYSKa la KOHAEHCATOp, KB .
Ga — MaccoBHfi pacxXoX pafouero BEIIECTBA UEPes KOHIEIICATOp,

Kr/c;
yAENbHAA MaccoBas XOJOAONPOU3BONHTENBHOCTS, KI[MK/Kr:

o= QOIGa;

rae Qo ~ xXoaomonpoussonurTensrocts TH, kBr;
G, — MaccoBH# pacxon pafouero BeLIECTBA YePE3 HCNAPHTEJNb,
Kr/c;
06 BEMHBIH pacxo] xJnajaredTa a BRIXOJAe M3 HcHnapurens (IpH oT-
CYyTCTBHH Teperpesa), mé/c:

Vi=G, Vu
rae V, — ynensHbil o6bem paouero BemecrBa B Touke 1, M3/Kr;

CTENeHb NMOBBILIEHHS JABJIEHUS JIO CTYTEHSIM:
B TIepBOY CTYIEHH

gy == Pnp /Po;
BO BTOPOH CTyIIEHH
ey == Py Py,




IMapameTpbl padouero seuectsa (IHTAJNBINS U TEMIEPATYPa) mocye
CMelIHBAHEA ONPEJeIAIOTCH H3 MATEPHAJBHOTO H TETWIOBOrO Gadancoy
ysaa cmemnBanus VII:

MaTepHaabLHBI Basanc

1l I
G, + (G — Uy) = Gy
TEIJIOBON Oanarc

Gaig + (GI'I - Gﬂ) ia = GuiS)

rae G,y Gy— pacxon pabouero BEUIECTBA MePe3 HIDKIII0 H BEpXHiok
CTYIEIH KOMIpPEeccopa COOTBETCTBEIIO0, Kr/c;
i — 3uTanbnusg pabouero BeuecTsa, KIK/Kr.

[TophiieHye TEMNEPATYPH CYIUHILHOTO AreHTd JOCTHI'AGTCS YBENU-
yeHHeM JlaBJenus KoHfencauuu P, paGouero seuicersa. Ilpu dukcu-
POBAHHEIX 3TIAUeHHAX Py 9TO NPHBOJMT K YBEJNHUEIHIO CTEICHNH IOBH-
wenns nasnenust P[Py B xomnpeccope. Ilpu P[Py > 9 u Py — Py>
> 1,7 MIla ncnoanzoBanue TH, cxema KOTOpPOTro NpHUBELCHA 11a pHC. 2,
CTAHOBUTCA HEBO3MOIKILIM H3-34 UPE3MEPHOTO CINMIXKEHUHT 0OBeMIBX

noxasartenaell xommopeccopa., B

G STHX CJAydYasix JJsSI DeasH3aliy

—\ / /—“"“" akaa TH #nenons3yioT LBYXCTy-
3 ) 7 7 neHyaTHe NOPLINEBke KOMIpec-

oo "} 7 coput. ITpu smauennsx xosddu-

HHEHTa MOJAYH B CTYTEHSIX ABYX-
CTYNEHYATOTO TOPLIHEBOTO KOM-
npeccopa A < 0,5 caepyer mnpu-
o menars Kackaawsie TH. CxeMa
xackaguworo TH npusesena mna
puc. 4.

{p

Puc. 4. Cxema yuxaa rackadnoeo TH:
{, V — Xomnpeccopsl HHIKHEr0 H  DBEPXHErQ
Kackagmon; J/ — gonpneHcaTop-Henapurens; {11,
I — peryaupyiomue BEHTIUIH IIKHEro H

f BepXHero xackalon; JV — HenmapurTens; VI~
kougencarop; VIII -~ pereHepaTHsHbll Ten-

nooGmennux; (—{, 6—6 — mneperpen paGo-

- HYUX BELLECTR HHIKHEro H BEPXHEro KacKaJom
i [ ‘l lia BcachlBaHHM 8 Komupeccop; f'—32, 6/—7 —

B aiHabaTHMCCKOE CXATHE pabOvHX neuiecTd B

KOMIIpeccope HUMNKHero H BepPXHEro KacKanos)
2—8, 7—~8 -~ xoupeucanug paioudx BEULeCTR
L] , HHIKHEro 1 Bepxierc xackajnos; 4—3i, §—9 —
5 H30SHTANLIHAHOE pacliHpeHHe paGOuHX Be-
] WECT’ HUIKHEr0 I DEPXHEre KaCkanuows: 5—I,
9—6 — napBapHoe KHMEHHe PaGOUNNX BEUICCTB

HHMHEro ¥ BepXHero xacKajion

L

Hmxuull 1 sepxnuit Kackanst takoro TH paGoraior anajiorudlo
TEINIOBOMY HACOCY, CXeMa KOTOpOro npusefena na puc. 2. Mneanpuoil
IJ;HKJI, KackagHoro TH cocrout us CHeAYIOIIHX OCHOBHBIX IPOLECCOB:
{—1’, 6—6’ — meperpen pabouero BemecTBA HA BCACHIBAHHH B KOM-
npeccop; I'—2, 6’7 — aguabaruueckoe cxaTHe PaGOuEro BEILECTRA;

2-—38, 7—8 — xoHueHCAIHN pabouero BemiecTBa NMPH TMOCTOSHHOM J8B-
3
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gennn; 4—35, §—9 — usosuTtaananilinoe pacwnpeitie paldouero Belect-
Ba; 5—1, 9—6 — n3obapiioe KHnenHe pabovero BelUEeCTBA.

TepMoauHaMHYecKas TeOPHS CVIIHJBHLIX YCTAHOBOK paspaboTana
. M. JleBunsiM. [TpakTHUCCKH Ba/KHBIM BJSAETCA coBMecTHRHT TepMo-
Junamuuecknil amaaua TH # cyWIHIbHHX  yCTAaHOBOK. PacceMoTpuy
TEPMOIWHAMHKY Tpoueccos, npotekatomux 8 THCY, na npumepe vera-
IIOBKH, CX€Ma KOTOpoil NpHBeIeHa Ha pHC. S.

Ot npuse1enHoll Ha puc. 1 3Ta ycTalHOBKA OTJHYUETCH TEM, YTO 174
TOBHILEHUSA 3lepreTHuecKoll 3QdeKTHBHOCTH B €€ CXeMY EBEjell Bo3-
AVIIHBIT Temioo6Mennug-pexynepatop V [12], xotopwlii nossoaser
TDOH3BOANTH TPEIBAPHTENLHOE HaTrpeBaHHe CVIUHIBHOTO 2renTa  3a
cueT HCTOJB30BAHHA TemI0TH oTpaBoTaHibIX TOTOKOB.

Ocyuienue cyUHARHOrPO areHta B HemapHrele TH spiserca moan-
TpoNHUecKuM npoueccoM. Ha ocHoBalHH NMEPBOrc 3akola TEPMOAHIa-
MHIKH ¢ Y4eTOM ypaBHenus Meniteneea—Kaanefipona moayunm:

CPd"j;de__CdeVJrt-dP_pdV. ()
MMpendpusys ypasnenne (1), uaxoauM:
dv dP C—Cp
e =0 S 2
n+5 =0 =r=c, @

rie C,, C,C —uzobapiasd, H30X0pHAS TENJIOECMKOCTb Il TEMI0EMKOCTD

TIOTOKaA;
P, V, R — x1aBreuue, o6beM H Ta30Bas MOCTOSHAAN;
11 — TI0Ka3aTelb NOJHTPOIEL

TTockodAbKy TeMIlepaTypa B HCIAPHTENE H3MEHAETCH HECYHIECTBEH-
HO, MOKHO CUHTATh HOCTOSINHBIMH H300apHYIO, H30XOPHYIO TEIIOeM-
KOCTH M TEINIOCMKOCTh IIOTOKAa B paccMaTpHBaeMoM npouecce. Torna
174 Tpollecca ocylieHH BO3AyXa B Hchaputese n & const. Ilocre
niTerpHpoBanns ypasHerus (2) noayunMm PV? = const, T. e. mpouece
ocyllenHs Bo3ayxa B Hcnapurene Tl saBasercs nogutponHueckum. s
npouecca Ha yuacTke 3—4 MOIKHO 3alHCATb

n = In (Py/Py)[In (V[ Vy). (3)

TpeoBpasys ypasvenne (3) u yuutwiBad, uto Py < Py u Ty < T,
MOJIYUHM:

T, Py
(ln 7 + In P‘><0'

Torpa € > C, > C,. Tloayuenuoe cooTHnouIelHE NOKA3LIBALT, KaK pac-
noJiaraeTcs MOJHTPONA Ha gnarpamme 7—S.

Onpefennm napaMerpsl CYUIHJIBHOTO areHTa Ha BBIXOJE H3 HCNapH-
redig TH, B koTopoM ocylienne BO3LYyXa HPOBOAHTCA 34 CUET OXJaXje-
HHS €ro 10 TeMNepaTyphl TOYKH POCH W BBIAEIEHHS BJACH H3 BO3JLYXa
npu JanpHefimieM ero oxnaaxkiaenuu. KoHJeHcanus BJard H3 BO3Ayxa
COMPOBOXKAAETCA NOHHXKEUMeM TEeMIEepATYPHl H TIOBBILNEHHEM Iaplid-
aJaBHUOTO AAaBJEHHA CyXoro Bosiyxa (mpouecc 3—4 Ha puc. 5). Torza

10




XOJ0L0TIPOH3BOIHTEIBHOCTD Oo TEMJIOBOIO HAacoCa MOZKIO OHpE,lLe.'IHTb
H3 BHIPAKEHHS

QO - 1,1[, (qnp - qoc)r

rae L — maccosblil pacxol CyWH/ALIOrD areHTa, Kr/c;

Gops oc— VAENBIIOE KOIHYECTBO TEMJIOTH, OTBOAHMOE OT CYMIHJIBHOTO
arenra B HcmapuTene TH cOOTBeTCTBEHHO NPH OXJIAXOEHHH
€ro A0 TeMNEepaTyphl TOUKH POCH (MPONOpUHOHAABHO MON[A-
A4u ¢purypel n—3—3—d—n wa T—S nuarpamMme) u NpH €ro
ocylleHun (ganslefliieM OXJMaXKJAeHHH CYLIHJLHOTO arenTta
10 TeMMNepaTypel, cOOTBETCTBYIOMel abco0THOM B/IaXKHOCTH
Bo3zyxa ds). Kospduument 1,1 yuurniBaer 3anmac XoJ0j40-
Npou3BOHTE bHOCTH TH, HeoGXOMMMBEIl NS KOMIEHCAIHE
1eH36exubIX NOTEPh XOJ0LAa B OKPYKAIOUIYIO CPeay;

Gop = (1,006 + 0,00197dy) (T5— T).

s copejsenenus g,. paccMoTpuM Gousee moApolbHO TpoOUece KO-
JeHcalHy BJ4rd W3 Bo3ayxa B Henaputedae TH. KonudecTso orBoauMoOfl
TEMJIOTH o TPH KOHIEHCALHH BJATH B npoliecce §—4 Ha quarpamme
7S (puc. 5,8) TMPONOPUHOHANBHO TJIOMIALH (HIYDLI a-—gd—3—38"—
c—a. Tlpene6peras kpusuanoil juuuit 8"—3 uw 4—3 (npu ueGonnb-
WIKMX MHTEPBAJAX TEMTEepPaTyp B HCIapHTEJC 3TO He MPHBEAET K cylie-
cTBEeHNBM OIHGKAM) H HCNOAb3YS BHIpaXKeHHe AN H3IMepeHHsd 3UTPO-
IIHH HA H30TEPMHUECKOM yuactke 4—3”

AS=RIn (%),

TOJyuuM:

qoc—"([?,"_]:i) + R T3+T4 In— 2

3

rae [ — 3HTaapnHA CYUIHABUOTO TOTOKA Ha PAa3aHYIBIX YIACTKAX CXe-
mbr, KJw/Kr;
R — ra3oeas nocrosinuas, kJx/(kr - K).
Ons snavenuft otuowenus Py/P3 B npesenax ot 0,9 o 1, Henosn-
3yeMBIX [a NPAKTHKE, ¢ JOCTATOYHON CTENEeHbiD TOUHOCTH MOXKIO 3a-
TTHCATh:

o T+ T, P.
Joe= Il —fh + R 2tTe *(1-4’). 4)
2 P,
C HCHOMb30BANAEM 3akoHa JlaapToHa MOJyYUM:
P, R, 1 - 0,001d,
po B 0= 17 0,001, ' ®)

rie d — BAArocONepIKaHHE,
g4 — BECOBAH TOJS BJAMNKHOTO BO3AYXA, BRIXOIAIIErO H3 HCHAPHTE-
as TH, o oTHOLIEHHIO K BXONALIEMY B HCHapHTENb BO3LYXY.
3—112 11




Haa cywnasHoro arenra, mpeicTaBIgomero co6ofi cvecs 1 kr cy-
xoro Bo3ayxa n 0,001d kr napa, ra3oBas NOCTOSIHHAS cMecH R Moxer
OblTh paccuHTaHa TaK: '

Ha BXQJ€ B HCOADHTEJIb

287 + 0,462d,

Rs == 0.000 ' )

Ha BRIXOAE U3 HCHZ!PHTEJIH
987 40,4624, _
Ri= 1+0,00id, = (7

Moacrasass ypasuenus (6) u (7) B bopmyay (B), moayumum:
Py __ 287 +0,4624,

P, 987 4 0,462dy (8)

C yueton cdopmynst (8) ypaBHenne (4) nocse npeoGpasoBanui
NpHMET BHA

Goe = I3 — [:li' + 0,231 (T + 7o) (d3 — dy).

Takum 06p330M, yACHbHAads MaccoBast XOJOZONPOH3IBOAHTENBHOCThL
TEIJIOBOTC Hacoca

Go=Gup + Goc = ls— I35 + 0,281 (T, + T,)(d; — d,). 9

Onpesesny mapaMeTphl OCYILUEHHOTO BO3AYyXa, BBIXOISLIEro N3
Henapurens THCY (ero temneparypy ¢4 W SHTANBLIHIO i), 4 TaKKe
TeMNepaTypy KHIeHus [y U KOHIellcauuHu ¢, pabouero BeUieCTRA.

Temneparypa ¢, oIpejenseTcs M3 TEMJOBOro Gafgalca MO OXJaxK-
JaeMoMy B mpouecce 3—4 HOTOKY:

Moe(dy —dy) = (I,— 1) + 0,281 (Ty + T (ds —dy).  (10)
Miametenine 3HTaNbNUH NoTOKA Al,e AJ8 paccMaTpHBaeMoro Wpo-
recca Moxer GHTb NPeACTARJIEHO B BHAE
Al = 2,5 4+ 0,00197¢, — 0,004 19¢4,.

Tlocne npeobpasoBanus ypasrRenus (10) ¢ yyeroM TmoOcCJHeRHero
VPABHEHHSA MOJIYIHM:

Iy— 1y

£, = 10,64 — 0,974¢, — 4,255 :
da—d,

Auasoruuno NPeALIAYIIEMY JJ5 pacyeTa SUTaJblHK [, H TeMmuepa-
TYDBI fg TOJVUHM:

ly—1I,
dy—d,’

[4 fasad 9,5 + i3"‘—0,231 (Ta + T‘)'—'

h—1I4

ty = £, + 10 = 0,64 — 0,974¢, — 4,955 .
dy— d,
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TemnepaTypa KolieHcauuH paGouero seuiectsa B anmaparte [7
(BO3LYUIHOM Kol IeHcaTope) ONpencasieTcs reMmepaTypol arenra cylr-
KH, NOJaBaeMOro 8 CYUIHJBIYI0 KaMepy:

te =t ++ (T = 10).

31ech TeMOepaTypa I; perJaMeHTHpyeTcs Tpe0OBaHIAMH Ha CYHIKY
NpoAYKTa.

XapaxrepucTuku aneprerudeckod addexrusnoctu THCY. Imnepre-
tHueckylo 3@ dextusHocts THCY xapaxrepusyer yieabHasa pabora I,
KOMIIpeccopa TelJoBOro lacoca (3aTpauHpaeTcs lia cxkaThe 1 kr pabo-
yero semectsa TH), xortopas moxer OBITB Ompeae’tela H3 TemnJaoBOTO
Baxanca KOHTYpa TellJOBOTO Hacoca

Iy =gy — qo.

C yuetom dopmyanl (9) Tocaeditee BHpaxenue npeodpasyeM K
BHAY

L= (is — in) — (la— 13 0,231 (Ty + T.) (dy — d,). (11)

C uncnonasnsosanueM ypapHeuus (l1) Mo TPHBHAABUHM COOTHOLIE-
HMAM MOXKeT GbITh paccuHTana HHIHKaTropHas N; u adodextusnas N,
MOUIIIOCTH KOMIIpeccopa, a Takxe MOLIHOCTh NMPHBOLa N, TEMI0HACcoC-
1O cYyIIHABHO yCTaHOBKH.

Hcnoabssyem suipazkenue (11) ana onpenernenus kKosdgiuuuenTta
npeoGpa3oBaHus IHEPrHU

p= I . = ql(/ll\"
qx — Gu
TIpHHKUM4s BO BHUMAIIHE, YTO ¢ , = i7—is, H YYHTHIRAA ypaBIEHHE
(11), naxoanm:
L — 1 —_a 1
b= [1 — 220,231 (Ty + 7;)‘1_3——".*] : (12)
17—’18 Iy —lg .

[puBeaeHHEle COOTHOLIEHHS MOTYT GBITh HCNOJB30BAHE! TIPH BHINOJI-
HeHHH Tenjosoro pacuera THCY c 3aMKHYTHIM KOHTYPOM LHPKYJIALHHA
CYWHJBHOTO arTenTa.

B nacrosinee BpeMs 0TE€UECTBEHHOR NPOMBILIIEHHOCTBIO OCBOEH BEI-
MyCK TErVIOBLIX HACOCOB THIA BOAa — BOJAA M BoJAa — BO3Ayx [1].

CNOCOBbl NOBBLIMEHHSA SHEPTETUYECKONW 2¢bEKTUBHOCTH
CYHIHIbHBIX YCTAHOBOK

Hasi BHIsAiBJENHS] pe3ePBOB MOBHILEHHS Heprernueckoli sddherTus-
woctt THCY B KasaxckoM XHMHKO-TE€XHOJOTHYECKOM HHCTHTYTE ia
OCHOBE CHCTEMIIO-CTPYKTYPHOrO NMOAXOJA NPOAHAJH3HPOBAHLL (PHIHKO-
XUMHYECKHE H TEPMOJHIIAMHYECKHE TPOIUECCH, NPOHCXOAILIHE B yCTa-
noBke. Ha ocHOBe pe3ysbTaTOB aHaJH3a PEKOMEHIOBAH PSIf CIOCOGOR
noBeiieHus snepreruyeckofl spdextusuocr THCY (puc. 6). D cro-

COGRI GBITH YYTEHbl NP YCOBEPUIEHCTBOBAHME CYIIECTBYIOMHX M CO3-
nannu nosuix THCY [10].

3% 13
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YTuau3auus BTOPHYHBIX SHEPrOPeCcypCcoOB CYWHABHOA YCTAHOBKH.
ORcnjyaTHpyeMble B HAacTOALUeE BpeMs CYLUIHJIBHEIE YCTAaHOBKI 3aua-
CTYH He HCMOJAB3YIOT Temiory cGpackiBaeMblX (oTpaboTaHHBIX) NOTO-
KOB CYIIHJBHOTO arenTa 4 o6pas0BaBLIerocs NPH CYMIKe BOXAIOTO Na-
pa. Mexjay Tem pekynepauus 3Tofl TEMJI0THl MO3BOJSET CYLICCTBEHHO
FOBLICHTh JKOUOMHUHOCTD CYLIHJBHLIX YCTANOBOK.

Opata H3 BO3MOZKIILIX  ©XeM, TIPenyCMaTpuBaIOUWHX VTHJIHIAUHIO
TenAOTH Napoobpa3oBaHus, NpHBeleHa Ha puc. l,a. B stofi yeranoske
TenJoTa Mapool0pascBaliuag HceOapenHo!l H3 APOJIVKTA BJarH YTHIH3H-
pyercs B icnaputese TH mnpu nposenenun npouecca kunenus paboue-
ro BeIECTBA, ¥TO NTO3BOJIAET CYLIECTBEHHO MOBHICHTDL €ro TCMIepaTypy
KHACIUHES fp, H TEM CaMblM 3HAUHTEJbLIO YMelblinTh [HoTpebasieMyto
komrpeccopoM MouiiocTk. [locTtpoeniie nuxaa yerauoBkn B i—d aga-
rpaMme Nokas3ano Ha pac. 1,6: 4—/ — narpesanue CyIHJIBHOTO areHTa
B xoujeucatope TH; /—2 — yBaaKNeHHe H OXJaxKJeHHe CYIINIBIOr0
areHTa B CyWHJKe; 2—38 — oxJsiaieHye CYWILILIONO arenta OO0 CO-
cTosnNug nackiuiends B Henapurene TH; 3—4 — woupaencaius Bjaru i3
CYWHILHOTO arelTd NPH AadbHellllleM ero oxJarKAelHH B LicTapHTee.

IMosptenth adpextusiocts npusesentoft ua puc. 1 THCY ¢ samkuy-
THIM KOHTYPOM LHPKYJSILMH CYLIH/JIBHOTO areHTa MOMKIO BBeUelHeM
Tennoo6MeHHHKa-pekyneparopa V Ha NOTOKe CyLINJIBHOIO areHTa MEexK-
Jy KOIIEHCATOPOM H HCHapuTedeM (pHC. D), 4TO NO3BOJIRET HCIIOMb30-
BATL TEMJIOTY cOpacLiBaeMOro H3 CYWHJAKH noTtoka. Ortpaboranneil B
cyuruake [I] Bo3ayx uanpasasietcs B Tensoo0Mmeniux-pekynepartop V,
riIe oXJaxkAACTCH 3a cuet HarpesaHis o0paTHOro NOTOKH, TOCTYNAET B
HCNAPHTEMb TEMJOBOrO HAacoca, OXJaXKAAeTCA A0 TEMMTEPATYPhl TOUKH
pocel. CkoMzieHcHpOBaliliag U3 BO3/AyXa BJAra OTAEIAETCA B CENapaTo-
pe /V. Dcyuweninit TakuM 06pasoM BO3LYX HATPEBAETCA B TENIOOOMEl-
HHKe-pekyneparope V 3a cueT oxJaxIeHus NMPSMOTO MOTOKA H TOCTY-
naer B kougeucarop TH, rae narpesaerca no tpeGyeMoil TeMmepaTyps!
33 CYyer 0TBOAA TEIIOTH NPH KOLAEHCAUUH padouero BemiecTBa TENJO-
BOI'O Hacoca.

Pexynepaijiisi TeIJIOTHI COPACBIBAEMOr0 H3 CYIUHJIKH BO31YXa B Tel-
Joo6MeHHHKe-peryniepaTope V IO3BOMHT YMEHBLUIHTH TEIJIOBYID Ha-
TPY3KY Ha KOHAGHCATOD TEMJIOBOrO HAcoCa, 4TO CIM3HT NOTpelageMyio
xompapeccopoM TH momniocts. Tak, At yeTaHOBKH 6e3 TeNI00OMEHHH-
Ka-pekynepaTopa yheabliasi TEIIOBasi HAarpyaka Ha KOHNJElUCcATop gy
coorBeTcTBYeT otpesky 4—I71 (puc. 5,6), pna THCY ¢ rennooGmeruu-
KOM-DEKYNepaTopoM ¢, — OTpesKy §—I/. ¥YMeunwenue rtenjaopoll Ha-
IPY3KN Ha KollJeHcaTop NMPONOPUHOHAABIO OTPE3KYy 4—5.

TlpuBeseM HEKOTOPhIE COOTHOWECNHA IS TelnoBoro pacuera TH.

Tensorag Harpyska Ha KOHZENCATOP:

Que=LIL ({; = L) (13)
TENJMOBasi HArPYaKa Ha BO3AYUIHBIE TenjoobMenluK-pexkynepaTop:
Qro =L ([5]4); (14)

TEPMOJHHAMHUUECKHE TIADAMETPH TOYKH 9 ONpenensioTes U3 TENJA0-
BOro GajiaHca pereHepaTHBHONO TEMJIOOGMENNMKA, KOTOPHIT HMEET BHJ

Ly— iy = bg— Lg. (1)
15
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MMoayuenue B OJHOH cHCTeMe CYMIHJbLHOIO AreHTA HECKOJNbKHUX TEM-
neparypHbix noreHuuanos. .15 06e3B0KHBAHHA NPOIYKTOB, CYINKA KO-
TOPBIX B COOTBETCTBHH C TEXHOJOTHYECKHM DerJaMeHTOM HOJKIia npo-
BOAMTHCH B HECKOJABKHMX CCKUH#X CYIMIHJIKH OPH PasHBIX TeMuepaTtypax
CYUIMJBIOrO arenTa, a Takie 1 o0ecleueHHss BO3MOIKHOCTH CYIIKH
B 0JHO{l YCTAUOBKE ABYX HDPOAVKTOB, TPeOYIOLHX HEOIHIIAKOBLIX TEM-
fepaTypibiX PEKHMOB B cyliuike, paspaborana THCY ¢ apyxcekuu-
ounsiM KouzencaropoM TH. B 370l ycraHoBKe npelycMOTPEHB! penup-
Kyasuus c6pacblBAeMOTO CYIITIBLHOTO arelTa BHICOKOTO TeMueparyp-
HOrO MOTEHLHATIA H PeKynepalus TeIIOTH oTpaboTaHioro CymHIsHOr0
arenTa HH3KOrO TEMAEPATYPHOro norteHuHanda. B csasu ¢ mneobxonu-
moctbio obecreuenust B THCY BEICOKOI NPON3BOAHTEIBHOCTH B CXEMe
verauoBkI lcnoab3yeress TH ¢ TypBoroMnpeccopoM. Yctanoska pato-
Taer caefyrounM obpazom (puc. 7,a).

Cymuabiieil arent 6osiee BHICOKOTO TEMIEpaTypiOro MNOTEHIHAIA
(nas cywuwaxy /) marpesaercd nocnaenosartennlo B cexuusx JIT v I
KOHJIBHCATOPA H HANpAaBJSeTcH B CYIMHAKY X/, ric VBIakHSeTCH H
oxaaxpacrcd, Orpaborannslii cymuapuslil areut, cMelBasich €O CBe-
#efl nopuuefll Bosnyxa, ocymaercsl. Cyunapuslii arent Gosee HH3IKOro
TEMNepaTypHOro norednuaia seHtuastopoM V//I uanpasnsercs B cy-
uaaxy X, a sateM B ucnapurtenb VI aas pexynepanHy TENAOTH, UTQ
I03BOJSET NPOU3BOAUTE KHIIEUHe pabouero BellecTBa ApH Holee BLICH-
xofl Temneparype.

Hoctpoenne uuxiIa paGoTh! YCTAHOBKH B i~d JHATpaMMe NOKA3aHO
ia puc. 7,0.

Ucnons3zosanue cosnHeunoil sueprun. ns oxuex pafionos CCCP,
rieé KOJHYECTBO COJHEUHBIX AHell B OAY BeJiHKo, paspaloTaHbl napo-
romnpeccopHsle i rasosbie THCY ¢ commeulibiM narpesaTesaeM.

PaccmoTpuM aBe cxembl napoxomupeccopHeix THCY ¢ coaneunsin
narpesareneM. B onHoil us HuX (pHc. 8) coaseuHas 3UEPrHS HCIOMb-
3yeTcA [As NMOBHIIEHHS TeMAEpAaTypHl KHIIeHHA pabouero BeLIeCTBA B
wcnaputesae TH, B gpyroil (puc. 9) cymIHABUEI arenT npeiBapHTENb-
HO larpeeaercs TEIVIOHOCHTENEM, NOJOrPETHM B COJMHEUHOM KoJJek-
TOpE.

IlpeacraBnennas na pue, 8,4 ycranoska paboraer ciaeayiomium ob-
pasoMm. Atmocdepunil Bo3LyX mojaeTcs B nogorpesatens VI, narpe-
BAETCH TEIIOHOCHTEJNEeM, NOCTYNAIOUWIMM M3 COJHEUHOFO HArpeBaTest
XII, nocne uwero cMellnBaercsd ¢ peUMpKyJaupylomeil gacThlo oTpado-
TalHOro CYIUIHJIBHOTO arenta, NPH 3TOM NaTrpPeBaercs H NOCTYNaeT B
Henaputeab [. 3a cuerT OTBOJA TENJNOTH OT BO3AYXA OCYLIECTBIsSETCA
kunenne pabouero pemecrsa TH. W3 wenmapwrens /J Bospyx Hamnpas-
ngercs B pexynepatusumil TemnooOMenunr VI, rie nonorpesaercd 3a
CYET PeKyMepalHy TenAoThl cOpachBAGMOll YacTH CYWIHIBLHOTO arenTa,
sareM moctynaer B KoHzencatop [/, B KOTOpoM liarpeBaercs KO TeMie-
patypsl, pernamenTapyeMoll TpeGOBaHHAMHE Ha CYWIKY NPOAYKTA, MOCIAE
yero BeHTuAsTopoM X/ nanparnsercs B cymuaxy VI, rne ysaamk-
HAGTCA HJIH oxJaxkjiaercs. Berxoxauntt us cymwnngn VIII posnyx pas-
Jendercs Ha JBE YacTH, Ofla M3 KOTOpPLIX cOpachiBaercd B atMmochepy
yepes peKymepaTHEBULIH Telyioo6Mmennur VII, ppyras uactb CYIIHJLITO-
IO arexTa HanpapJseTcsl Ha cMellluBanue ¢ Bo3AyxoM no oteony X. Has
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Oaxa-akkyMyasrtopa X/II tenionocnte’1s HacocoM XV nozaercs: B cod-
iewirblii HarpesaTeab X//, HarpepaeTcs H BO3BPAIAETCA B GaK-aKKyMy-
astop X/JI Harperwii B narpepatene X// TemToHOCHTelb H3 Oaka-
akkymyasitopa X/II nacocon XV mozaercs B moforpesatens VI, rae
OXJaXxAaeTcs 3a CUET HAarPEBaHHS CYIIH/IbIOrO areHTa, H Bo3Bpallaer-
cst B Gak-axykayasitop X/11.

ITocTpoenne mpoeccos B i—d AHarpaMMe NMOKa3aHo hia pHc. 8,6.

[IpuBenem HEKOTOpblE COOTHOIIEHHS IJIS TENJOBOTO PACYETa.

Pacxop npoMexXyTouHOro TeIJOHOCHTEIS! G, HarpeBaeMoro B coJ-
nequotr;r]uarpesa'reﬂe, OmpejesHM H3 TelJoBoro 6anaHca TEmI006Men-
nuga VI:

L ltlcpx + GTtTCDT —_— L:’_)t‘_‘lcp’ + Grt; C;T 3

HOCROJIBRY
LI = L? =~ L:rn

H

Cpl —~ sz' CPT —~ CPT ’
MOHO 3anHCaTh:
Co, ty—t
Ge=L CP' e (16)
P ty— t-r

+
rae £, f;— TeMneparypa TENJOHOCHTEJNN COOTBETCTBEHHO Ha BXOJE H

BHEIXOAe mojorpeBarens VI.
[TapaMeTpsl CyIHHABHOTO AT€HTA B TOYKE 3 ONPEETHM H3 TEIJNOBOIO
Ganauca ysaa cMmewnBauus XVI:

L t.Cy, -+ Lpt7Cp, = Lt,C,,.
YUHTHIBaS, YTO
sz = Cp, = Cp,,

HOJYUHM:
fs=(La'rt2+Lpt7)/L: (17)

rae Ly, Ly, L— MaccoBulfi pacxoi COOTBETCTBENHO CBeXkell MOPLHHM
atMochepHoOro BO3AYXa, PELHPKYJHPYIOWEH 4acTH
oTpaBoTaHHOro BO3JYXa H CYHIHJIBHOTO areHTta, Kr/c.
IMpupesennas ua puc. 9 cxema THCY oranvaercs ot npeasiayiuei
* uro B Hell zarpeBaHHe CYIIHJIBHOTO areHTa NPOHM3BOJAHTCS TOCJTeE-
~enbHO B JABYXCEKHHOUHOM TenooOMeHiHKe (B JAeBOll CeKLHH —
T TNPOMEKYTOUHOTO TeNmJOHOCHTE]s, HArPETOro B COJHEeYHoM Ha-
ene, B NpaBoil — NPH peKynepanui TemaoTh cOpackiBaeMoro no-
MIHIBIOTD arelTa), B yaje CMeWHBaHHA (CMelIHBaHHeM C pe-
‘pyiouleil yactblo oTpaboTalHOro CyUIHABIOrO areHra) H B KOl

=+ TH. :




[lpyBejeM II€KOTODHIE COOTHOLIEHHST JJIf TENJIOBOTO pacuera
THCY. Temnepatypu f3 MOTOKA, BEIXOASLIEr0 H3 BTOPON CEKILHH JABYX-
CeKIIOHHOro TelI000MenlinKa, onpeaeaserca n3 Tenaosoro OajsaHca
9TOJ CEeKLHH: :

LaTCp:tﬂ + Lcﬁcpco ty = L;ncp.,ts -+ Lcocpvtn

rae L, Cpcﬁ—— MaCCORBII pacxof, krfc, u Temnoemkoctb, kIk/(xr « K),

cOpacHBAEMOro MOTOKa OTPaBOTAHHOTG  CYIUHJBLHOFO
aremra.
Tak Kak

-LaT = Lcﬁ - L:h
"
Cp, = Cyp, = Cy,,
TenJosoli Gasanc MMEET BHJ
to+ o=t + ¢,

tg'—:tz—l"tﬁ'—t';- (18)

Temuepatypa NOTOKa f4 ONPEANISACTCHA H3 TENJOBOro faaaiica ysaa
cmemnBanus //, Kotopuiil nMeer BHL

LaTCpgtﬂ + LPCput(; == LtACp‘-

TMockoabxy
CPn = CPu = CPu
Loty + Lptﬁ - Lt4~
Torna »
Lagta + Lyt
g = o e (19)
rae
L=Ly-+ L.

PaccMoTpuM HecKoJbKO BapHauTOB rasoBuix THCY ¢ coaneunmm
HarpepaTejeM, paGoTaloUHX NOJ BAaKYyMOM H HM3GHITOUHBIM HaBJe-
HueM. HarpeBanue B HUX CYINHJBHOTO arenTa 3a cdeT NPOMEKyTOUHOro
TeMJOHOCHTEJIS], TIOAOTPETOTO B COJNHEUHOM HarpemaTese, NO3BOJSET
YMEULIUNTE JaBJAEHHE 32 KOMIIPECCOPOM, YTO CYILECTBEHIO CHHIKAET
3aTPATH Ha €ro NMpHBOA. B OCHOBE TepMOAHIIAMHYECKOrO HHKJIA 3THX
ycTalloBox JexaT HukAs Bpafirona. OcloBHas ocobeniiocTs STHX HHK-
JIOB 3aKJI0UaeTcd B TOM, YTO CYLINJIbHBI arent (BO3AyX) sBIACTCS
pabouum Bemectsom TH.

Ha puc. 10,a npusegena cxema rasosoil THCY ¢ coaneuiisiy narpe-
BaTeseM, paforaloulefl ox BAKYYMOM.

Yeranoska paGoraer cielyiomuM obpaszoM. ATMoc(epHBI BO3AYX
nocrynaer B Typboperaniep /, rie pacmupsercs oT Aasaeuns Py 1o
4% . 21
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P, (Py < Pg), nocae U€ro 1arpesaerTcs COOTBETCTBELHO B JEBOH CeK-
{HH Temoo0MeHHHKa /] 3a cueT peKynepaluu TenJoTe oTpaboTaHHOTO
p cymuake IV cBpachiBaeMoro B arMoctepy areHta CyLIKH (BO3fyxa)
y B npaBoil CeKUHH TeNniooOMeHHHKa [/ 3a cyeT KOHTAKTa Yepes CTEHKY
¢ HarpetbIM B cOJleuHoM Harpesatene VIII npoMemyTOuHbIM TeTIIO-
pocuredesM. Harperwll arent cymiki us anmapata // nogaercs B KOM-
npeccop /11, cxuMaercs OT AaBJICHHA P, 5o Py H nocTynaeT B CYUIHIb-
HYI0 KaMEpy, TAe YBJAXKHAETCH W OXJaxKjiaercd, nocie 4yero Hanpas-
JseTcH B JIEBYIO CEKUHIO NBYXCEKHUONHOro TemtoodmMeniruka /1, oxaax-
1aeTcs 3a CYET HArPEBAHHS NPAMOrO NOTOKa areHTa CYWKH H cOpacH-
paercs B atMocgepy. Ilpomexyrouuslit Tennonocurenn {Boga) H3 Ha-
ka-akkyMyasTopa V[ nacocom VII nampaBiasieTcss B MPaBYio CEKIHIO
ABYXCEKLHOHHOTO TeNJOOBMEHHHKA, 3Jech OXAaXKAAETCH, Harpesad
npstMOll TIOTOK areHTa CYIUKH, TOcie Yero MocTynaer B Bak-aKKyMmyJd-
Top, a 3aTeM HacocoM /X mopaercss B cosueuHnll iarpesarens VII/,
HaTpeBAaeTCsl U caHBaeTes B Bax-akkymyastop VI

TTocTpocuue npoueccos, NpoTekaowux B paccmaTpusaemoit THCY,
s anarpamMe T—S§ npusejeno ua puc. 10,0.

IpuBeeM COOTHOLUEHHS AJ15 PaCUeTa HeKOTOPHIX NapaMeTPoB ycTa-
HOBKH. '

Suradblud CYWIHJIBIIOrO arenTta B ToUKe 3, KOTOPad onpelensercs
H3 TemJaoBOro Gasanca JieBoll CeKIHH ABYXCEKUUOHHOrO Tenioofmen-
HHKA;

Iy == by -+ g — iy, (20)
pacxon NpoOMeXXyTouYHOro TENJOHOCHTES !

1
_ Q1.0
. =

"~ Cp (fux ~ toane)

(21)

rae Q! ,— TensoBas narpyaka lia MpaBYi0 CEKUHIO 1BYXCEKLHOIIIOTO
TennoobMeHHUKa, KBT;

Qr. o =L (fi—1I);

Loxs  lpux— TEMIEPATYPA NPOMEKYTOUIOrO TEIJIOIOCHTENS Ha BXOje
H BLIXOZE NpaBOil CeKIUH TennoobMellinKa;
mowocTh npusofa TH:

N=1, 1-N3anl"luep§ (22)

raie
Nsmp — NX ___A/unr,

N¥, N™T— MomnocTs NPHBOAA KOMIPECccopa M BO3BpallaeMan AeTai-
JepoM MOLIHOCTL COOTBETCTBENHO, KBT;
Tnep— KITIL nepenaum.
Cxema razosoft THCY ¢ comueunniM HarpeeateneM, padotajouie
no nuxkay Bpafitona mopx u#30LITOUHHM JaBJeuueM, TpHBejeHa Ha
.pHc. 11,a.

23
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YcrauoBka pabortaer chaeayiouwum odpasom. Otpadoraltblii B Cy-
wHiake [ BO3AYX nojaercs B TemiooOMEeHHHK-HarpeBatedp I/, rie Ha-
rpesaercA 3a CUET TenJooGMeNa ¢ NPOMEeMKYTOUHBIM TEeIIOHOCHTENEM,
HarpeThHIM B cogiieunioM Harpesartene VII/, satem cixmnmaercs B TypOO-
roMnpeccope II] ot nasienus P, no pnaBienns P, u MOKAeTCH B TEIJIO-
obMeHHHK-peKynepaTop [V, 3iech oxJlawaaercs 3a CYeT HATPEBAHHS
CYWIHJBHOTO areita, NOCTynaet B Typdonerannep V u pacuupsiercs o
papaeuns P;. M3 typboneraugepa V cyuinapubil areut marnpasafercs
B Tem1006MeHHHK-peRynepatop /V, rae HarpeBaercd IO TeMIEpaTYpPHI,
perJaMeHTHpYeMoli TpeGOBaHUAMY Ha CYIUKY NPOAYKTOB, H BEHTHJAATO-
pom VI nonaercs B cymuiiky /. Ilpomexyrouusii rennonocnTens 13 6a-
Ka-agkkymyasTopa JX wacocom VI nomaercs B colHeYHBI HArpeBaTedb
VI, narpesaercs H Bo3Bpamaercs B 6ak-akkymyastop [X. Harpetriit
TenIOHOCHTENb H3 faka-arkkyMynastopa IX nacocom X manpasisiercs B
TemI006MeHIHK-HArpeBaTenb [/, Te oXNaxK/1aeTcs 3a CUeT HarpeBaHus
BO3Zyxa H Bo3Bpalnaercs B 6ak-akkymynstop X,

[Tocrpoenue npoueccos rasosoft THCY ¢ cositeunsiv Harpesarenem,
pabGoraromeit no uuray bpafitona mox u3GHTOUHLIM AaBJIEHHEM, NOKAa-
3ano ua puc. 11,6.

Npumenenne Tennosuix Tpyl. IToButenne saddexrusnoctn THCY
MOXKeT OHITB NOCTHIHYTO TAaK¥Ke IPH IpeIBapHTe/bHOM HarpeBaHHH
BHICYIIEHHOrO NPOAYKTA 32 CHET TEJOTH KOHJeHcaluu pabouero Be-
meersa TemqaoBoll TpyOH. IlpeamapHTenniioe llarpeBaHue BBICYILHBAE-
MOF0 TIPOAYKTA TO3BOJACT, KAK H3BECTHO, NOBHICHTE IPOH3BOJIHTEb-
HOCTB yCTaHOBKH 11a 35—409%, a wcrnonb3oBanHe AJsi 3TOTO  TEWaO-
06MeHHHKA ¢ TENJIOBLIMH TPYOaAMH CHHXKAET UPOJOJKHTEIbHOCTL NIPe-
BApHTEALHOro HarpeBaHus NPOAYKTa (3a cuer ysBenmuenust Koshduuu-
enTa TeMJIOOTHZAYH) W yMeHblIaeT rabapurhl TemnoodMeHHHKA-Harpe-
Barens. Meuss padouee sBeuiecTBo TENJIOBOH TPyOH, MOXKHO HarpeBaTh
IPOAYKT JO TpebyeMoi TeMnepaTypEL

Cxema npenuaraemolt THCY ¢ tenmoBuiMu TpySaMu npHBefeHa Ha
prc. 12.

Ycraunosga paboraer caenyiomuM obpasom. ATMochepHB BO3AYX
npeaBapHTeabHO HarpeBaercs (B yane cMelinBanus [X) u rmoctynaer B
KoHpencarop /I, TAe Harpesaercs A0 TeMOECPATYPH, PerJaMelTHpyeMoil
Tpe6OBAHHAMH Ha CYLIKY NPOAYKTOB, NOCJE Yero MofgaeTca BeHTHAATO-
poM XII B cywuapHyio Kamepy V. Beixozamull H3 CYWIHIKH BO3AYX
pasjefsieTcst Ha [JBa NOTOKA, OLUH H3 KOTOPHIX HaNpaBIAeTCs B y3ed
cmemuBanust /X, ppyroit — B rennoob6Mennnk VIII nas neperpesa pa-
Gouero Beulecrsa TH Ha BcacHBaHHH B KOMIIPECCOP. A

B xourype TH na notoke pafouero BellleCTBA MEXIY KOULEAcaTo-
pom /I .1 peryaupylomuM BeuTHaeM [/] ycTaHOBJEH TemIOOOMeINNHuK ¢
TEMJIOBLIMY TPYOAMH, TIPEAHA3HAUEHHEI A OTBOLA TEIJIOTH OT CKOH-
JIeHCHPOBAHHOro B anmapaTte // paGouero BemecTsa, HCNOMb3yeMoHl JJst
NpeABaPHUTENLIOr0 HAFPEBAHHS BBICYLIHBAEMOro IpoaykrTa. HixHss
YacTh TeMIOBEIX TPYO OMBIBAETCS XKHAKHM PabounM BeulecTBOM TeIIo-
BOTO 11acOCa, BEPXHSAA — BCTABJEHA B KaMepy INpeJBapHTEeJbHOrO Ha-
rpeBanus BRICYIUHBaeMOro nponykra. [Ipoaykr nocrynaer B kamepy VI,
rje HarpeBaercs 3a CUeT HENOCPENCTBEHHOI'O KOHTAKTA C TENJIOBBIMHE
TpyGaMH, a 3aTeM HANPaBJAETCA B CYIIIKY V.
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Pexynepauua Tensnorbi 0TpadoTantmix norokos B THCY ¢ moronpu-
popoM. [Laa pafioHos ¢ HezoctaTouHoil 06ECMEUCHHOCTRIO 31€KTPOIHEp-
rueil paspaGorana THCY ¢ MOTOKOMIIpECCOPOM, NPHBOA KOTOPOro ocy-
HLecTaAdeTCs] OT ABHrATeNs BHyTpeHilero cropanus. ILas noemiuenns
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Puc. 12. THCY ¢ renacssimu tpyGamu:
1 — Rownpeceop; ! — wonaencarop; /] — peryaupywwnuit sentuas; JV — nenapu-
Teitk; V-~ cywmmnka:  V/ — KaMmepa Aas npeaBapHTeSbHOrMO HArpeBaHHs NPOLYKTA;
VI{ — tenooOMEHHHK ¢ TenJoBMMU TpySasMu; VIII — tenncoGMeHHUK Rafl neperpesa
paGouerc BeLMECTBA Ha BeachBaHue B Komnpeccop: fX, X — ysen cmemusanus, X/ —
oxnaauteab; X/, XII] — DBCHTHNATOPH, — CYWHALHLIE areHT; —Ke—X-— —
padouee BEULECTBO; — (i~ —— BulcYllHBaeMLilt TPOAYKT

3(¢eKTHBHOCTH 3TOH YCTAHOBKH B Helf NMpeAycMOTPCHO NpeIBapHTENb-
HOEe Harpemative CYLUIHJBHOTO 4T@HTA 32 CUET peKyNepalHH TemloTH,
OTBOJAMMO{l OT MoTOKOMIOpeccopa oTpalOTAHHEIMH TasaMH Cropanuf
TOMJIMBA, & TAKAE CMA30UHbIM MACIOM U cucTemoll oxnaxcaenns. C aToil
eJbio B KOHType NMOJATOTOBKH CYLIHJLIOrO areHta Nepefi KOHAEHCaTo-
pom TH ycTaloBiaen TPEXCERLHOHHBIH TeNo0BMEHHHK-PEKYNIEPaTOP,
CBASAHHBIN € CHCTEMON OXJaXKAEHMS CMA30UHOrO Macja H BOAB H C
BHIXJIONHBIM TNaTpyOKoM ABHraTens BHYTpeHHero cropanusd. Takas
VCTAlOBKA TIO3BOAAST HE TOABKO C MEHBLLINMH 3aTPaTaMH NOATOTOBHTD
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cyuiiJblbl arent TpeGyeMbIX napaMerpos, 10 H YNPOLI4eT 3KCHavaTa-
uuio TH, nockosbky B Helf HCKJAIOUEHa HeOOXOAHMOCTh B CIELHANBHOH
CHCTCME OXJaMACHHA CMA304LOr0 MAC1a H BOIH.

Cxema THCY c moTtokoMnpeccopoM npusexera lia pHc. 13,a.

YcranoBka paboraer caeiyoiikm obpasom. Harpertwtil 3a cueT Kou-
aencaunu pabodero BewlecTsBa Bo3Ayx H3 KouieHcartopa [V sentmasro-
pom V nanpasastercest B cywuary V/, rie ysaaxnserca. Orpaboraniniii
CYWHJIBHBI{T aTeNT BLIBOAUTCA U3 cyWIHJKH V[ H uyacTHuHO cOpackBaeT-
cst B atMocdepy. OcTaBluasics 4acTh CYLIHJBIOTO areHTa CMellHBaeTes
¢ atmocepHBIM BO3LYXOM, BBOAHMEIM uepes natpybok VII, ocyuiaercs
npi 3TOM H HANDPABASETCA ANS NPEIBAPHTENbHONO 11arpeBanls B TPeX-
CeKIHOHHBL TENI00OMEHNHK.

HarpepaHtite cymuabiioro arenra B cexunn V/7// ocymeersasercsa 3a
cuerT peKkynepauit TEIJIOTH, cHUMaeMOoll MpU OXJMaX{AeNHH CMa304loro
Macja IBHraTeNs, B ceKuHH /X TenmooOMeHnIHKa 34 CYeT PeKymepaltit
TemIOTH, CHIMaeMOofl NpH OXJaXKAeHHH LBHTATENs BOAOM, H B CEKUHH
X 3a cuer perynepalHH TeIJIOTH BEIXJIONNMX ra30B, HOJYUEHHBIX TMpH
cropanu tonauea. Cmasonitoe Macio u3 cucreMsl X/ cMa3xkn ¢ mo-
Mou(blo MacJanoro nacoca X/[/ wanpasaserca B cekuuio VIII Tpex-
CeKLHOIHNTO TemI000MelHHKA, IJe OXJaxiaeTcsd, Harperass npH 3TOM
cylmnpHLHT areut (TemsooOMennoli mosepxunocthio XI/), m BosBpa-
maerca B cucreMy X7 cMazku, Bozxa us cuctemsl X/V oxnaxaents 1BH-
ratesns [/ ¢ nomourkio Boasoro nacoca XVI nanpapasercst B cpeaHION
cexunio /X TennooGMeHHHKA, TAe OXJAXKAACTCS, a4 CYWHJIBHBI areur
narpesaercst uepes nosepxuocts XV u Bosspamaercs B cucremy NIV
oxnax¢aenns apuratesas JI. OrpaGoraBllde ra3bl Hepe3 BEIXJIONHYKO
tpyby XIX nopatores B cekumio X TPEXCEKIHOHUOIO TEMIOOOMENIHKE,
OXMaKIAIOTCH, OTAABAA TEIJIOTY CYLIHABHOMY areHTy uepes Temnao-
o6mennyio nosepxiiocte XVIII, u c6pacuiBaioTest B arMocdepy.

[NpeasapurenbHo HATPETHI B TPEXCEKUHONHOM TEMJIOOOMEnHHuKe
CYLIMJBHEI arenT gorpesaercs 10 TpebyeMoll TeMuepaTypel B KOUdet-
carope [V.

Tlocrpoenue mpoueccoB B auarpaMme i—d noxasano Ha pue. 13,6.

TIpHuBeseM COOTIOLIEHHS JJs pacyeTa HEKOTOPHIX NapamMeTpoB
THCY ¢ MOTOKOMIpPECCOPOM.

Temnepartypa CyWIHJBHOTO areHTa 1la BXoJe B TPEXCEKIHOHULL
TenA0OBMENHHK ONpeZesfieTcs N3 TelaoBoro GaJjanca ysina CMeIiMBa-
nua XXI:

Lpiq =~ Lyni; = Liy. (23)

Temneparypa fs CYLIHJIbHOrO arelra Ha BBIXOJE H3 NEPBOil CEKUHH
TPEXCeKLHOHHOro TennoobMentuka, °C:

Qu
b=tz + =, (24)
LC,
rae Q, — KOJHYeCTBO TEMJOTHl, OTBOAHMOH OT [ABUTATe]sl CMA30UHBEIM
Maciom, KBT;

Qu= (01015 -+ OaOB) /]}lG'l'7 (25)

rie G, — MACCOBHIN PacXOZ TOTJIMBA, KI/C;
h, — TENAOTBOpHAs CIOCOGHOCTD TOMMHBA, KJI2/KT;
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TEMMEPaTypa Ijp CYLIHILHOTO arenTa Ha BHIXOJe H3 CpefHell CeKunH
TpexceKIHOHHOro Tenaoobmeninka, °C: )

to =ty + Qu(LCy), (26)

rae @y — KOJHYECTBO TEIJIOTHI, OTBOAHMOE OT AHIEJAA 0XAaxK1aiouleft
Bonoit, kBr;

TeMnepaTtypa fy; CYIUHJIBHOrO arefita Ha BBIXOIE H3 JEBOH CeKILHII
TPEXCEKUHOHHOrO TengoodmMeninka, °C: '

b
Ly =iy 'f"%, (27)
]

rie @, — KOJHYECTBO TEIIOTH, OTBOMHMON ¢ BLIXJOMIBIMH Ta3aMH,
kBT;

Qr - (0:25 = 0:45) G‘l}ll(' (28)

Hcnonvzosanne kackafubix M AByxkoutypueix THCY. Hssecrso,
UTO TEMNepaTypa CYWHJABHOrO areura, iarpesaevoro B TH, oBycion-
Jena TeMnepaTypoil KOHAeHcaluu paBovero BEIeCTBa, KOTOpad B CBOIO
oYepens 3aBHCHT OT ero JaBJeHHS KOHgeHcauuu. [ s monywenus BoI-
COKHX TEMIEPATYP CyWuabHOTO arenta (fe. ;> 70°C) B paceMoTpeniIsx
yeTaHOBKAX HEoOX0AMMO UpeaMepHoe VReIHuelue JaBJeHHst KOHAeHCa-
LHH TIpH (QUKCHPOBAHIIOM JaBJeHHH BCachBanMs paGouero BellecTBa B
KOMIIPeCccop, 4T0 MPHBOAKUT K BOSPACTAHHIO CTENEHH MOBHIIeNHs JaBJae-
1M, CHHIKEHHI0 00beMHBIX NToKa3aTesell KOMIPeccopa H YMEeHbLIEHHIO
skonomugnoctd TH [5].

PaspaGorana xackannasg THCY, B xotopoll cymrsasHEI{l areHT Ha-
rpeBaeTcsl 10 BHICOKHX TEMIEPaTyp B COOTBETCTBYIOILeM Kackame TH.
CxeMa ycTalnoBKH TpHBeAeHa Ha puc. 14,a.

THCY paboraer chaexywouuM obpazoM. Armocheprstil Bo3LyX NO-
crynaer B TPEABAPHTENBHBLIN TennooOMenHHK [X, HarpeBaeTcs 3a CUeT
pekynepauuy TenaoTs cOpacHBaeMOro BO3LyXa, Mocae 4Yero CMeuiH-
BAeTCs C PELHpPKYJHPYIOUell yacThio CYLIHJIBHOrO aredTa B y3Je CMe-
wHBanusg X, HarpesaeTcs ¥ HampasJasierca B Kongeucatop VJII, rae na-
rpesaeTcs NO TEMIEPATYpLl, peraxaMeuntHpyeMofl TpeboBaHHAMH Ha
CYIIKY HPOAYKTOB, i nogaercs B cywunry X/I sentnasitopom XI. Tocae
cymwuars XII Bo3nyx passlensercd Ha ZBE YaCTH, OAIlA W3 KOTOPHIX Ha-
npasaseTcs B y3ea cmewnpanus X, a Jpyras — B TIPeABAPHTEbIIbI{T
Teruroobmennuk X JUig narpeBauys BXOASAILEr0 NOTOKAa CYUWIHALHOTO
areHTa. :

TMocTpoenue TPOLECCOB B Auarpamme i—d MoKasaHo 1a puc. 14,6.

TIpHBeneM cOOTHOLIEHHS AJIS pacuera HEKOTOPLIX napaMeTpos ycra-
II0BKY,

TennoBas HArpysKa Ha KOUJeHCAaTOp-HAcmapuTess [1:

Q= Gan (12— 145); (29)
1= G, (fs— o), (30)

rie G, GaB——— MaccOBHI pacxoj paGouero BelecTBa, Kr/c, HIIKHETO 1

BEPXHEro KackajaoB COOTBETCTBEHHO,
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reuosoil fadalc KOHAeHCaTOPa-HCIAPUTEN
Guu (1'12 - Lla‘i) = Ga" (L.‘——— ill)' (3 ])

Komnaekcnoe ucnoabsosanue THCY. ns oxaamaenns i Xxpanesns
npOAYKTOB, KOHAUUUOHUPOBAIHA NOMeleH il, 06ecnedeHus TEXHOIOrH-
yeckHX HYH/J B NOLCOOHBIX X034flCTBAX MOryT YCNEUIHO HCHO/b30BATh-
¢ kommiekciible THCY. Cxema oanofl u3 xomamercisix THCY npu-
gejena ifa puc. 15,a. ) P

Yerauoska paGoraer caeayouum obpazom. Harpetslii npu oxaan-
zenuu Koljaencaropa /[ Boaayx mentussitopom VII nanpasasiercs B
cywnary VI/I, rae ysaaxusercs. Orpaboranusifi CywHAblbIT areHT
BLIBOAUTCA H3 cywnakn V//[, yacTHuHO cMelIHBAeTCs ¢ aTMOCGHEPHEIM
BO3AYXOM, NOABOAHMBIM NO NaTPyOKy VI, 1 Bo3BpalaeTcst B KouAeHCa-
top /1. Oxaaxpennsifl 3a cuer xunenus Xjaajarenta B Henaputene [V
BO3RYX HanpasJsiercs BeHTHJsiTopoM /X B oxaaautenn X, riae marpe-
?‘z}eﬂm, OXnaxias NPOAYKT, NOCJAE YEro BO3BPALAETCS B HCMAPHTEND

[TocTpoenne mpoueccos B juarpaMme i—d nokasano Ha puc. 15,6.

Bamw. 6 i -
L) LS ——]/ - /‘K
s MAN [
= Z
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Puc. 15. THCY 0an cy aku u oxaendenun npodykra:

] — womnpeccop; /] — xoupencarop; [/{ — peryiHpywomui BeHTHAL; IV ~ ucHapHTenb;

V — ysea csemnsaiun; VJ - naTpyGox BBoAa aTMOC(EDUOrO BO3AYXa, vil, IX — Beu-

runaropst; VI — cymuaxa; X .= oXNajuTesp BHICYUEHHOrO NPORAYKTA; —

CYMIHLHELY areHT; —X-—X— — pabouee BelLecThO; e e e (IPOMENRYTOUHBIA XAARO-

HOCHTENDL; 0—7, 7§ — HaTpCRAHHE CYIMUILIOrQ &reHTa IO Tpebyemait TeMEEpaTypHl CO-

OTBETCTREHHO B y3JC cMelluBamus V i KoHAencaTope [I; §—6 — oxzamucHuc x yaxamHe-
HHE CYLWHABLHOro areiTa B CYLIIKC viii

[pu tensosoM pacuere THCY napaMerpsl CYWH/ALHOrO areHTa ia
Bxoae koupeiicatopa TH onpepensiorcss n3 TEMIOBOTO fanamca ysna

cMemtusaiing V
Loly+ Llo=LI;, (32)

rne
L=1L+L,.
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Has uenapurteas IV TH moxHo 3anucath:

Qo = Gago,
HJIH
Qo = (1,1 =+ 1,15) Qyps (33)
rie Qnp — KOJHYECTBO TEIJIOTHI, OTBOLHMOI OT 0XJI8K,18€MOro NpoayK-
Ta, kBT, '
Qnp = GG, (tn, —t,)=GC,, (L, — 2,0, (34)

rae G,, Gy, Gy— MaccoBhIll pacxoli COOTBETCTBENHO pabouero BemiecTra
TH, npomexyTouHoro XxmafoHocHTeas (BO3Ayxa) H

OXJaXAaeMoro NpoaykKTa, Kr/c;
Cp, Cu— TENIOEMKOCTb COOTBETCTBEHHO NPOMEKYTOYHOTO XJa-

JoHOCHTeJIs H oXJlaxaaeMoro npoaykra, kIx/(xkr« K);
ts,, fp,— TEMOEPATYpPA NPOMEIKYTOYHOTO X.JAJOHOCHTENS Ha
BX0Je H BHIX0OZe Hcrapurens, °C;
ty,, Cn,— TEMIEpATYPE OXJAXKAAEMOFO IPOAYKTA Ha BXOMe H
BEIXOJe oxJyaanurens, °C.

BoiGop onrumansnoro paGouero seutecrsa TH. Bricokas addexrus-
noctb THCY obyc/iosiena ne ToAbKO TNPaBHABHBIM BHGOPOM CXEMBE
THCY, no u 3aBucut or tHna pabouero semectea TH, kotopoe Bbi6u-
paercs HcxoAs n3 temnepartypHoro pexxuma THCY. Tlpu uccnepoba-
IIHH 33BHCHMOCTH HM3MCHENHS jJaBaeHHs pabGouero BeIUEeCTBa, BCACH-
BaeMOro B KOMIpeccop Py, OT ero TeMnepaTyphl KHIEHHS B HCHADH-
tese TH ycranosaeno, uto Py, Ana xaazaredra R142 umeer Goéablrne
3HayeHHA MO cpaBHeHHIo ¢ XaajzareHtamu R114, R21, R1l, a caenosa-
TEJBHO, NIPH OAUHAKOBHIX TeMNepaTypax KOUACHCALMH CTelledb NOBH-
IIeHHUs JaBjeHHs B KOMIOpeccope, cxuMaiomweM xaajarelit R142, mens-
lIe, ueM NpH HCHOAL30BAHMH JAPYFHX BhilleyKasalHLIX pabouwx Be-
H1ECTB.

Hagecrno, uto pabota c:kaTis KoMIpeccopa H ero o6beMHBIE Xa-
PAKTEPHCTHKH (nanpuMep, Ko3gdHUUEHT Nojaud KoMupeccapa) onpe-
JNeJSI0TCH, B YACTHOCTH, OTHOUIEHHEM [aBJlellHsl KoHIeHcamuu P, K
papiennst kunends Py s BellieyKa3aHHEIX paloOuHX BEINECTB HCCJe-
IoBaHa 3aBHCHMOCTh Py [Py 0T TemnepaTypH & NPH £, COOTBETCTBEHHO
40°C, 60°C, 80°C. YcranosJaeno, 4to B obaactu TeMmepatyp lp>10°C
BCE HCCAEJA0BAHHBIE XAAJLATEHTHE MOTYT CXKHMATBCH B OALOCTYHEHYATOM
KOMIIpeccope, UTO 3HauynTenrlo ynpomaer cxeMy THCY.

C nomompio Koadduurenta npeofpasoBainsg 3HEPrHH | NPoH3Be-
JeHa OLeHKA TEPMOIMHAMHYECKHX CBOHcTB pabouux sewiects. BoJee
BLICOKHE 3HAUEHHS |L COOTBETCTBYIOT OoJiee 3DMEeKTHBHBIM DPERHMAM
pabortn TH. MecneaoBana 3aBucuMocTs KosOUIICHTA |1 OT TEMepa-
TYpHI o IpH £, coorsercTBenno 40°C, 60°C, 80°C. Ananus nokasbiBaer
(puc. 16,a), uT0 BeaHUHHA  NPH JIOOBIX QHKCHPOBANHNLIX TEMIEparty-
pax £, yBEAHUMBAeTCS C BoapacTanHeMm TeMnepartypbl fo. Koapdu-
UHEUT | TEM BLIlIe, ueM OJIDKe APYT K APYrY fp ¥ 1, . Béablune 3nave-
HHS1 p JJi TIPOM3BOSIbHO (DHKCHPOBAMNLIX fo H [, B HCCAELOBAHHOM
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qHanasoHc HX 3uauenuii COOTBETCTBYIOT XJMajareHTaM Ri42 u R2I.
Menpiueil TepmoiHHaMuueckoll apdexTHsHocThi0 00aa1aT TH, pabo-
tatonine Ha xaazarente R114.

f

tr-to=50C

at=gc

= ——— At= 0
—s— 4t =20°C‘

te 1

Puc. 16. 3asucusocts Koauyuenra npeobpasosanus ILepeult |\ o1 TEMREPATYpst
Kunenun padoueco sewjectaa ty d.aa nexoropely xaadazenrTos npu Afpep = 0 (a),

npu pasauurols Atpep u gurcuposannorm Iyx— to (6)

TepMmoanHaMuueckas 3QQPeKTHBHOCTh pabouux BEIIECTB MOXET
OHITh OLEHEHA TaKXKe [0 BeJHuHHe yAedbHoll o6neMilofi X0n040Tpous-
BOLHTENbHOCTH ¢, (KakK H3BeCTIO, yMEHBbIICHHE ¢, DIPHBOAHT K yBe-

Juuennio radapuros TH). AHanua 3aBHCUMOCTH ¢, OT lp IIPH TeMme-
partypax t; = 40°C, 60°C, 80°C noxasniBaet, uto GOMblIHE 3HAUECHHSA
g, ceoTBercTByloT xjaaparentam R142 u R21, meupirne — xaajaren-
Tam R114, R21.

Ilns onpejlesieHnst ONTHMAJbIOH TEMNOEPATYPH #ne, HCCHAEJOBAHA

3aBHCHMOCTbL KO3 duuHenTa npeobpasoBaHHs HEPrHH | OT fy IPH pas-
JHYHBEX TeMTepPaTypax neperpena Afn,, paBodero BellecTsa, BcackiBae-

MOro B KOMIpeccop (Alnep = fye — Zp), IPH (QHKCHPOBANIOM TeMINeEpa-

TYPHOM Hamope MexAy KollZencatopoM M HcpapHTteneM (i, — o =
== 50°C). ¥Ycrauosaeno (puc. 16,6), 4T0 KaXKAOMY 3HAULHHIO Al gop CO-

OTBETCTBYET MaKCHMaJlblioe 3lladelve Koaddumuenta npeobpas3oBaius
SHEPTHH Wy C yBENHUEHHEM Al,, 3HAUEHHE [lnm,. MAJA BCEX HCC/e-

JAyeMBIX XaJareHTOB CMEHIaeTcs B CTOPOHY Goabuiux /o. Kpome Toro,
ONTHMAJblIOE 31ayeilne Afpe, TPH HehHKCHPOBAHHOM TEeMIlepaTypHOM

Hamope (t, — fg) COOTBETCTBYET MAKCHMAJBIOMY 3HauCHHIO Ko3bdu-
ILHEHTA L.

33



Takuy obpasoM, 119 BEHBOpa ONTHMAJIBHOTO paldouero BselyecTsa
TH Heo8x0AHMO MPOAHATH3HPOBATH TEPMOAHHAMHUECKHE NMAPAMETPH,
xapuaktepusytomue spdextusnocts THCY u ee reomerpuueckue paas-
Mephl: 14BJIelHe BCACHIBAHNSA U CTENeHb NOBHIUEHHA AABJEHHS B KOM-
npeccope TH, seanuuny ¢y u K03¢@uuHEHT NPe0OPA30BaNHA 3uepriy
u. TMoayueunsle rpacduyeckHe 3aBHCHMOCTH YKa3aHHBIX MTapaMeTpoR oT
TeMnepaTypHuiX pexxumoB B THCY no3BoJSIOT ¢ TOMOIIBIO npocTeliuiyy
nocTpoennii noiobpaTth ONTHMAJbHOE padouee BELECTBO.

Ontumansuoe npoektupopanue THCY. KanuraabHble i suepretiye-
CKlie 3aTpaTHl 114 co3faHue i sxenayartanuio THCY npu npasuisuom
BuiBope ee cxeMbl H pabouero BellectBa TH 0O0ycl0BIeHBl PeIKHMUBI MY
nmapamMerpaMu ycTaHoBKH. [To9TOMY NpH NPOEKTHPOBANHH YCTAHOBOK
neHKCHPOBAIIILIE LETEBEIM HaslayeHHeM TePMOIHHAMHYCCKHE mapa-
METPHl If pacXxodlible XapaKTepHCTHKH NOTOKOB ueaecoobpasio onpe-
LEIATh OUTHMU3HDYIOLHMH pacyeTaMH 114 ocloBe ueaeBoil GyHKUHH—
npHBeIeHIBIX 32TPaT Ha CO34aHle H sKCMAYATaUH0 YCTAHOBKH,

TIpu pewreunn 3anayd ONTHMAJBLIOrO NPOEKTHPOBANHSA CHeaalo A0-
nylieHyue o TOM, YTO H3MeleHHe TeMNepaTyploro pexsHMa yCTaHOBKHY e
ORa3bIBAET BJAHAIHMS HAa CTOMMOCTb 3JaHHA, Tle pasMmelnaercss oGopy-
JOBalHe, apMaTyphl, BCIOMOTATeJBHOTO OOOPYLOBAIHS, a Takxe Ha
pacxos cMasoulloro Macsa u Ha GoHA 3apaloTHON NaaTh 06CaYHH-
BalOLLero nepcoiana.

Takum oOpasom, nepeMennas 4acTh TEKYILHX 3aTPaT I1a SKCIIYa-
Taluo obopyaoBanys npeicrabisier cobofi IHepreTHUECKHE 3aTPaTH
Ha npuBoj KoMnpeccopa TH, a mepemennas 4acTe KamUTANLHHX 34-
TPAT — CTOHMOCTb KOMIIpeccopa H OoclHOBHOI TemyiooOMenHoli anmapa-
TYPHL. :

ABTOpOM ¢ COTPYANHKAaMH pa3paGoTaHel METOAL ONTHMAMBIIOLO
npoextuposanusg THCY ¢ 3aMKHYTEIM KOHTYPOM LHDPKYJISIHH CYWHIb-
IOTO arenTa, KoMIMIEKCHOH TenoacocHoll cuctemut # THCY ¢ conney-
nerv narpesaretem [11]. Tlpu stom ontumu3Mpyemoe o6opynoBalue
orpanuveno COBOKYIHOCTRIO OCHOBHEIX 3JemenToB THCY: npu pacuere
THCY ¢ 3aMKHYTHIM KOHTYPOM UHPKYJSILHH CYIIHABIOrO arenta —
3TO 3JeMEHTBl TENJOBOro Hacoca (KOMIPeccop, BO3AYUIHEH KOlcHCA-
TOP, BO3AYXOOX/aJHTeNb), BO3AYIIHBI TEMNO0GMEHIIHK-PEKYTIEpaTop,
BAArOOTACNHTEAD; MPH TpoexTHpoBanHk THCY c cosiHequriM narpesa-
TesieM — nominvo obopynosanus TH, Braioyalouiero B cebst nenapu-
TeJIb 3aTONJICHIIONO THNIA HJIH C BHYTPHTPYOUEIM KHTEIHEM, COJHeylhil
narpesateds; npH pacdere xoMmmiexciuoli THCY — obopynosanne TH
I 3JIEMEHTH KOUTYDOB HATPEBAHHS H OXJaKJeNus LEeJeBhIX IOTOKOB
CHCTEMBL.

Taknm o6pasom, nepeMenHasi 4acTh TEKYUIHX 3aTPaT Ha IKCIJya-
Talko obopynoBannsa npeacrasiger co6oil 3nepreTHUECKHE 3aTPaThl
ra npusox Kommnpeccopa TH, a nepemenHasi 4acTh KamHTalbHEX 3a-
TPAT — CTOMMOCTh KOMIIPeccopa, COJHeMHOro HarpeBaTesss H OCHOBHOI
rennoobMentioft annapaTtypHs. Bhrluncaellne nepemeHuofl 4YaCTH KalH-
TAABIBX 3aTPAT CONPOBOXKAAGTCH PACUETOM CTOHMOCTH 0GOpyHOBaHHA
(snemeuron THCY), nas onpegedednss KoTopoil nyteM o6o6enus
CHpaBOYIfLIX AAHULIX O CTOMMOCTH dJeMedTos TH noayuens ypasueHus
ANMPOKCHMAILHH.
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Pewenue 3aJaud ONTHMaNbHOTO npoekTHpopanus THCY ceasano ¢
nposejicHHeM GO/IBIIOTO KOJIMYECTBA BHIYKCJAEHHIl M BHMONHAETCA iHa
IBM.

[Tpu onTuManbHOM MpoeKTHPoBaHHH THCY ¢ 3aMKHYTLIM KOUTYpOM.
UHPKYJISIHHE CYIIHJIBHOTO areiiTa B KauecTse Ile3aBucHMoll nepemeniiofi
HCTOJB30BAJH €ro TeMIEpPaTypy 1la BXoAe B KoHAercatop. Bapsuposa-
e 3Toff TeMmepaTtypbl NPUBOAMT K H3MCHEHHIO PEXKHMUBIX NapaMer-
pos Beex anemelitoB THCY, uTo BE3LIBAET H3MEHENlNe TEIIOBBIX Ha-
rpy3oK Ha TelJoOOMelllible annapaThl H MOWHOCTH YCTalOBOK.

TeMmnepatypy BO3AyXa Nepei KOHAEHCATOPOM ONPEeLeas iy N0 M-
MyMy TpHBEIENILIX 3aTpaT (KpuTepuil ONTUMAJLIOCTH), KOTOPLIi co-
OTBETCTBYCT KOMIIDOMHCCY MEXKAY BO3pacTaHHeM KaOHTAJIbHLIX 3aTPAT
na ofopyAoBaHHE W yMElbIIEHHEM 3IEePTeTHUECKHX 3aTPaT Ha ero
skcnayartaiio. Pacuer npoussenen caenylouum obpasowm. [pu sanan-
Hoit TeMmepaType Is CYIUHABUOTO areHTa lla BXOJe B KONAEHCATOD
(puc. 5,a) paccunTLEIBACTCS NOBEPXHOCTb KOHAENCATOPA, BO3AYXOOXIA-
LHTeJIST H BO3JYLIHOTO TEII00OGMENHHKA-PEKyNnepaTopa, Onpeleisiores
mapametrpel TH # Kputepunil onTHMaJbHOCTH. 34T€M TIpPH T3MEHCHHH
TEMTIEPATYPSI {5 B NPEAENax ¢ BO3MOMHEIX 3HauelnHi -— 0T Temlepa-
TYpHl TOUKH POCHL JO TeMMepaTyphl BXOAALLErO B CYUIHJKY BO3IyXa —
pacueThl MOBTOPAIOTCS H YCTAHABJAHBAIOTCH ONTHMAJBHLIE 3HAUEHHS
TeMIePaTypol is.

Mpn ontuMasnsioM npoektuposanuu koMmiekcioli THCY, xotopas
HMeeT KOHTYP YaCTHYHOH PEUMPKYJAANHH OTpalOoTANHOrO B CYLIHJKE
BO3lyXa, B KauecTBe HesaBHcHMOIl nepemenuofl npHusT Koa(pdHUHEHT
PEUHPKYJSLHH 2.

n==LgL;
-L = Lp + Lan

rae Ly, L, Ly;— MaccoBulfl pacXol BO3AYXA COOTBETCTBENHO PELHPKY-
JNALHOHHOrO, HA BXOAE B CYLWUHJIKY H 100aBJISEMOro U3
arMochepsl. .

Yeesuuentie Koa(phUUNEHTA PEHPKYJIALHH # NPHBOAHT He TOJLKO
K BO3PACTAHHIO TEMIIEPATYPhl CYLWIHJBHOrO areliTa Nepel KOHACHCATO-
pOM H, CJIELOBATENBHO, K CHHKEHHIO TEIJIORON HarpyakH 1a 3TOT anma-
paT, HO H K YBE&JHUELHIO BJAroCOLEpKaHHA CYUIHJIbIOrO arenTa ¥ pac-
XOZa Ha BXOJE B CYLIHMJKY, T. €. K BO3DACTAHHIO TEIVIOBOIl HATPY3KH Ha
konnencatop TH. Takum oGpasom, npu Beibope n 11€00X0LHMO HaHTH -
KOMIOPOMHCC MeXJYy BO3pacTaHueM TeIJOBOIl 11arpy3ku Ha KOHJeHca-
top TH 3a cuer yBenuuenus BAarocoAepzXaHus CYILIHJLIOTO arenta H
yMelbIIeHHeM 3TOH Harpyskd BBHILY BO3DACTaHMs TEMIEPATYpH CY-
IIHABHOIO arelrTa,

Koadduunent penupkyasuan 1 oTpaboTAHIIOrO B CYUTHIKE BO3AYXA
BHOpall no MHHUMYMY NDMBEIEHMEIX 3aTPAT lla CO3JallHe H KCnaya-
rauuo THCY. Bulyucaenus BHIIONIEHE caelyounm ofpasoM: 3afaer-
¢ KO3 OUIHEHT PEelHPKYIHPYIOIETro NOTOKA CYUINABHOrQ areHra 7,
paccunthisaorca napametpel TH, nopepxnocTh BO3AYIIIONO KOHJIEHCA-
TOpa ¥ BO3AYXOOXJAJMTE]S, KPHTEPHI ONTHMaNbIOCTH, 3aTeM HaMe-
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HSeTCH 3HAUCHHE N 1 pacueThl nosTopsioTed. Kospoduunenr peiupky-
ASUHE BapbHPVETCA OT HY.IA [0 eTHHHLIBL

[pu ontusaabnom mpoextnposaun THCY ¢ coaneuusy narpepa-
TCJEM B KAUECTBE HE3ABHCHMBIX [epEMEHHBIX HCHOJbI0BAJIH TeMIiepa-
TYPY KHTelHs padoyero BeuiecTsa fo 1 KOI(pOHINENT PeuHpKyILHT A,
Anannz noxasa.l, UTO TNOBHILIEHHE TeMIEPATYPH fy TIPHBOANT, C OXHOL
CTOPOHBI, K yIVUIIENHIO MOUIOCTHEIX XapaxTepuctuk THCY, a ¢ apy-
rofl — BrI3BIBACT TOBLILUCHHE TEMTOBO{l HATPV3IKH Ha COJIHEHHR{ la-
rpesaTe’b i HEOOXOMHMOCTh YBeTHUeHNs ero nosep xuoct. OnTiMais-
HEIE 311a4eHus fp H A COOTBETCTBYIOT MHHHMYMY MpHBEACHIILIX 3aTpar.
‘THCY ¢ coauneunulM narpesaTedeM PacCUHTHIBAIOT CIEIYIOUHM 06pa-
30M: 3a1aeTcH KOI(QOHIUHEUT PEUUPKYIAUHN #, TP (HKCHPOBAHHOM
n Bappupyercs TeMneparypa fy, paccyutsiBaiotes nmapamerpst TH u
TIOBEPXHOCTH TeNI000MeHa BO3AYVILIOLO KOILIGHCATOPA, HCHAPUTEAS N
pereluepaTHBUOrO TEANOOBMENHKA, OHpPeJesaseTcd 3HAUCHHe KPHTepHs
ONITHMAABNOCTH, 3aTeM H3MeHSEeTCH 3HAUeHHe i H PAacyeTsl NOBTOPH-
0TCH.

Jast BBITOAHEIHA ONTHMUSHPYIOWNX BBIYHCICHHIT COCTABACHK NpPO-
rpasaer «THCY-1», «THCY-2», «THCVY-3», KOTODLIE HCNOIb3YIOTCS
s onthMmadbnoro npoexruposanus THCY ¢ 3aMKHyTHEIM KOHTYPOM
UHPKYJAALHN CYIIHABHOrO arenTa, KOMMLICKCcHo!l TemIoiacocHoll cucre-
mbl 1 THCY ¢ coaneunsim narpesarenes [14].

Pazpa6orxa meronos ynpasnenus THCY. Tlpu paccmorpeHuu mpo-
O0aeMul pa3palboTKH METOLOB VIpPaBJIEHHS TPOUECCAaMHU CYLIKH npodec-
cop A. C. I'nusbypr BuiiensieT caeAVIOUIHC OCHOBHbBIE acrekTs [2].

1. ¥Ynpaeaenune cpofictBaMu o0bekTOB cymkn, MaMenenne cgoiicts
OOBEKTOB CYHIKH JAHKTYeT HEOOXOMHMOCTh TOAAEPIKAaHHS HepeMeHHBIX
PEeKHMOB TIpH peaNH3aluH npouecca cywixkd. Takofl npoumecc Momer
oelTh npoBeienl B THCY ¢ HeCKOJIRKHMH TEMIEpaTYPHBIMH TOTeHLia-
naMi cymHasnoro arenra (cxema THCY ¢ jaByMsa TeMnuepaTypHBIMH
noTelnHaNamMy npuseena na puc. 7). Ilpy s3T0M nMeerca B BHAY, UTO
2 KHHETHKY CYLIKY, MEXANH3M MepeHoca U NepreTHUecKHe 3aTPaTH B
npouecce CYLIKH 0KA3LBAIOT BIUANNE COCTONUNE BJIATH, C& MOJEKYJIAP-
Hasl CTPYKTYPA H CBA3b C CYXHM CKEJIETOM BLICYLIHBAEMOTO BELIECTBA,
Yamadenue BJIATH PasARuiEX (DOPM CBS3H 1a Pa3JHULBIX CTAXHAX [IPO-
1ecca cywrHn o6YCJOBAMBAGT HENOXOANMOCTb CO3NANUS HEPEeMeniioro
peyKuMa B CYMILAbIIOH KaMepe.

2. Ynpasscnue MeXannsMoM BUYTPeNHero BIaronepeHoca B Tpo-
Hecce CYWRi. ABTOPOM NPeJIONKEeH B! PeKHMLL CYIIKH pHca-3epiia, Noj-
JlepHanpe KOTOPHX TO3BOJAET HHTEHCHOHUUDPOBATE TNPOUECCH BHYT-
pertiiero BaaroofMena. AnaNH3 KPHUBHIX CYINKH PHCA-3epHa, ToJyuel-
UBIX NpH TeMOepatype cywmiabnoro areura 35—45°C, nokasaxm, uTO
ONH COCTOSIT H3 ABYX YUYACTKOB, COOTBETCTBYIOUIHX IE€PHOAAM HOCTOA-
nofl ¥ mazaloutefl ckopocre#t cywkn. MssecTho, uTo NPH CYIIKE piica-
3epra B TPAIHUHOUNBIX INAXTHHIX CYWIHJAKaX (npu Temmepartype cy-
wHAbnore areita 60—70°C) nepuod nHOCTOAHHON CKOPOCTH CYHIKH
oTCyTCTBYET (CylIKa MPOTEKAET ¢ Najsamouleil CKOpOCThIO).

Baxno OTMETHTB, UTO NP NOAJEp kailH¥ YKA3AHWHBIX TEMIEpaTyp
CYLIHABHOrO areHTa MpPOoIece CYMKH B HAUAJbHLIA MEPHOA CTAHOBHTCA
Gomee nuTenCHBULIM. DT0 OoOBACHAETCA caegyoomuM obpasom. B
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JOXAIIBIX pafionax CTpaHul 3epHO, NocTyNaoluee B CYLIHIKY, HMEET TeM-
nepatypy HapyxHoro Bosnyxa (29—34°C), npesmunamowyio Temnepa-
Typy MOKporo Tepmomerpa. IlosTomy B mepshIil mepHOA cyikd 3a cyer
caMoHCIapeHHs NMPOUCXOAHT OXJAaXKAEHHe HAPYKHOIT IOBED XHOCTH CJ10s
NPOAYKTA IO TEMIepartypel MOkporo tepmoMmerpa 19—23°C (cooTset-
cTBylouiell TeMmeparype cyuHasHoro areuta 35-—45°C H ero ornocu-
tenbhioil Braxuoctn 30—40%), Torxa kaxk TeMmmepatypa BHYTPH cJOS
puca-3epHa HEKOTOPOE BPEMsl ocTacTes parlofl Tesmmepatype HapyxK-
HOTO BO3AYXa. BO3HHUKAIOWME NPH 3TOM 3HAYHTEALHLIY IPAJUEHT TEM-
mepaTyphl CIOCOGCTBYET HHTEHCH(DHKAUHH BHYTPEHIIEro BIaromnepenoca
3a CUET TEPMOBJIATONPOBOLHOCTH H, CJAEZOBATENBHO, COKpAIIEHHIO TIPO-
JAOMKHTEABHOCTH CYIIKH PHCA-3€PHA, 4 Tak:Ke HEeKOTOPOMY CHITKEHHO
VAEJBHOIO PACcxoja 3JeKTPO3HEepPTiH,

3. Ympasaennc BozielficTBHeM BHeUINHX (H3HUYECKHX H IHECPTETHUE-
cKHX ToJiefi Ha BJayKible TPOAYKTHI C Lebl0 HATEHCHBHKALME H ONTH-
Muzauun npouecca. I'lpyu auannse cylIKi Kaxk CTOMHOTO TEPMOLHHAMH-
YeCKOro Tpolecca B3aHMOAENCTBHA BJIAKHOTO NMPOAYKTA H CYLIHILHOIO
areHTa, CTPeMSIHXCH K PaBlOBECHIO, YCTaHOBJEHa ONpelessolLas
oAb 1ia4asibloro HMIYJbCa BHEIINEro BO3LLICTBAS Ha BAAXHEH Npo-
AYKT, - KOTOPBII COraCHO YHHBEPCAJIBHOMY TEPMOIHHAMHUYECKOMY
nputuuny Jle-lllatense—Bpayna onpegensier ¢cKopocTs NpHGIHKEIEHS
CHCTEMB K PaBHOBECHIO, T. €., NMO-CYLIECTBY, CKOPOCTb MPOLEcca CYHIKH
[16]. IIpu 2TOM IPHHULHN HAYAJBLHOTO HMIYJLCA PACCMATPHBAETCH KAK
OAHO K3 TPOSBJEHHH TPONECCOR YMOPSLOUYSHHS I CAMOOPTAHU3aUHH B
KUBOM M TeKMBOM TPHPOXNE, a BAAXKHBHI NPONYKT H OXpyRaloulas
cpena — Kak caMoperyJaupypomasces cicrema. Kackan nadadblblXx HM-
NyJAbCOB, T. €. OCHHJIJHPYIOWHIT peKUM CYIKH, MOXKeT GHTh 3 eKTHB-
1o oprannaopan B THCY npH HcCNoJb30Balny NOTOKOB FOPSYETO H XO-
JOAIOro BO3AyXa — Harpesaemoro o oxgaaxknraemoro B TH.

4. Ynpasneunue padotoit cywnapioll ycraitoBkH B uerom. Ilpn pac-
cMOTpeHHH Bonpocos ynpasaenns padoroit THCY c¢ conneunsiM uarpe-
BaTesieM Ha OCHOBAUHMH MAaTeMaTHUECKO!l MOJENH NPeLTOKEH METOX
peryJIHpOBAllHS NapaMerpoB TaKofl YCTaHOBKIH, NPOBEIEH alajB3 pe-
xkumos padortel THCY ¢ conueunsiM HarpepaTesieM.

5. OnTuMH32LHS TPOEKTHPOBAHHUS CYIIHABILIX YCTAIOBOK H, B YacT-
ocTH, paspaGoTka sKcrepTHoll cHcTeMH N0 BEIOODY 3HEPTOTEXHOJAOTH-
YecKOH annapatypbl A CYLIKH Da3JIMUBBIX NPOJYKTOR M CO31AHHC
CATIP cymwuasuofi texuuky. Ilpn sToM peqecoofpas3Ho yuecTh S3HAUH-
TeNBHEI ONblT, HAKOMJIEHUMI! YyueluIMH (3Kcmepramn) B OBJaacTH
MCCNEN0BANNS, PA3paBoTKy I POEKTHPOBANHA CYLIHABHOI TeXHKH, B
xumre 1. Yatepmana [8] ormeuaercd, 4TO NPHMEHHTEABIO K NpolLec-
COM CYIUKH 3KCTEPTHEE CHCTEMBI — 3TO CNOMILIE KOMMBIOTEPIBIE TPO-
rpaMMBl, KOTOPbIE HMCHOJB3YIOT 3uaHNs MOfeil (3KcnepTos) AJA HaH-
Bosiee achgexTHBHOrO (MO 3aTparaM BPEMENH H KauecTBY) PeUIEHHS
3aja4 TPOEKTHPOBAHHS CYLIHJIBHBIX YCTailOBOK, O0CCMEUHBAIOIKX BHI-
COKHE TEeXIOJOrHUecKue ¥ 3HePTeTHUYECKHC NOKasarTedH Ipolecca.

6. TlpumeneiHe METOLOB 1 CPEACTB KHOEPHETHKH NPH SKCIEpHMEN-
TaJdbHOM HCCJAELOBAIMY NMPOLECCOB CYIIKH. 3ajaua NpUMEHEeHHs coBpe-
MEHHEIX MeTOLOB KMOEPHETHKH B SKCHEPHMEHTAJNbHHK HCCHeLOBAaRMAX
npouecca CyIIKH sBJAeTcs akryanbuofi. Ilpu sTOM BMecTO panee IIH-
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POKO NPOBOMBIX TPYA0EMKHX NMPOULECCOB HO CHATHIO KPHBLIN CYIUKH
UPH PasAHUYHBIY PeXNMUX ApoOUecca cJAeIyeT LHPe HCNOIb30BATh Ma-
TeMaTHUeCKHl IKCnepuMenT B Gopme ananora uenosek — 9BM, B pe-
3VJIbTATE KOTOPOrO MOrYT ObiTh NOJVHEHH! apaMeTph ONTHMAAbHOrQ
pex<HMa npolLecca, a TAKZKe Dellenbl APYyrHe 3a1aull KHHeTHKH cyul-
K — onpeiesenice NPoA0/IAHTEIbHOCTH NPOILEeCcd, PACYET IHEPTeTHYE-
CKHX nokasatedefl 4 1p. B pabBote [16] ¢ srofl ue’tbro noJyuens kak s
HUTerpaabiioif (H3venenne cpeinell BJIazKHOCTH NPOJIVKTA IO Bpeme-
Hu), Tak ¥ B Aubdepernnanbiofi (3aBHCHMOCTh CKOPOCTH CYIIKH OT
BaaxnocTH) dhopve ofoblieilible COOTHOWICHHE. IDTH COOTHOWEHHS
o6paboralibl B BHIE TaK 11a3LIBAGMOrO «CTAHI1APTUOTC MPEACTABACHHNY
B Oe3pasmepioll opMe, COracHO KOTOPBIM BHPAKCHHE OTHOCHTEIb-
10{1 CKOPOCTH CYWKH MO#eT ObiTh NIPEICTaBICHO Yepes OTHOCHTEIbHOe
BAArocojepanie NpPoAyKTa, d TakKC HEpe3 OTHOCHTEJBHYIO TEMITe-
pbartypy.

KOHCTPYKUHH U ONBIT 3KCNJIYATAUMHU THCY OJId 3EPHA

Kouctpykunn THCY pan 3epna. OcHOBHBIM De3epBOM pelIEHHS
ITpoporoaserseniofl nporpamMMbl anisercs 0opbda ¢ NOTEPAMH B Te-
pHoa xpaHenus H nepepaloTkH ypoxkast, B 370fi cesisy B Hacrosuiee
BpPEeMs aKTYaJblbl BOIPOCH TEXHOJIOrHH CYUIKH PHCA-3epHa.

Ha 6asze cywmaxn 3CITDK-8 paspaGorana THCY ¢ saMkuyteiM
KOUTYPOM LUHPKYJSNHH CYLIHJBIOTO arenTa ANs CYLIKH DPHCa-3epia.
Yeranoska paboTaer no cxeme, IpuBeeHtofl 1a puc. 5. Lia KoMnonos-
ki atoft THCY moxobparo Tensonacocrioe oBopyroBaHHe, KOTOpoe
BKJw0uaer B cefs: komupeccop [15-80 (o8weM, onuchiBaeMblii MopiiieM,
V, = 208 m3/u, momuocTh XBHraTenst kommpeccopa N ,,= 30 xBr),
posnywnelil koudencarop BK-160 uw BK-80 (¢ ofuiell noBepXHOCTLIO
remooOMena F = 240 m?), sosayxooxaaaureas BO-200 (F = 200 m2),
Ixonomuueckuil adpext oT BHeApPeNnHs 3TOH YCTAHOBKH HO CPaBHEHHIO
C TPAAMIHMOHMDBIMH LIAXTHBIMH CYWIHJBUBIMH VCTAHOBKAMH COCTABHT
1,2 thic. py6. 1d KaXAYI0 YCAOBHYIO YCTAHOBKY NPOH3BOAHTEIBHOCTBIO
1 r/u.

Paspadoraia KOHCTPYKUHS TPEX(IOTOUHOLQ BO3JLVLIHOTO Tennood-
MenHHKa, npeanassauentoro uiua npuamenenng B THCY ¢ 3aMKHyTHM
KOHTYPOM LHDKYJASUHH CYUIHJBIOro areilTd B Ka4ecTBE TeNna1006MelHH-
Ka-peKyneparopa. :

JLnst OMHCTKH H OCYIUKH OTpafoTaniioro CyUIHABHOro arelra (Boa-
AyXa) NpelJoXKeHo cheluHaljbioe yerpolictBo. KoneTpykuus 3T0TO
ycrpoiicTBa NpHBeLeHa Ha pHe. 17.

OHoO cozepIKUT NpHEMHBL BO3LYXOEOT J ¢ PACHOJOXKEHILIMH B HEM
nacajkofi, BeImoJilenHofi B Buae cnupaseoOpasHBIX JONaTOK 2, H
BJAAropacrnpefesNTeleM B BHAE DACHONOMEUHBIX Ha BHyTpendeil 1o-
BEPXHOCTH TPHEMHOrO BO3AYXOBOAA [ KOSEIPBKOB 3, HAKJOHILIX N0 XO-
Ay Bosayxa. C npHeMHBIM BO3AYXOBOAOM I coofuieH NPHTOUNLIR BO3-
NYX0BOA 4, B KOTOPOM pa3MeIleHbl TenAoo0MeHHHK § ¢ moaxonom 6,
HOAKJIOUEIHLI ¢ TIOMOUIBIO COEIHHUTENBHOTO KaHnaJla 7 K BJjaropac-
npesesuTe/i0 B BHIE KO3bIpbKOB 3. Ha BLIXOAe NMPHUTOYHOTO BOSHAYXO-
BOAA 4 pacnoJoxen KoJbleBoll kaHaJ § cemapauuu ¢ Kojjaexropom 9
ons c6opa KOMIENcaTa, cooBIIA0HMCSt YEPE3 COSIHHHTRABHBIN Kanams
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7 ¢ pparopacnpejenuTeseM B BH/AE KO3BIPLKOBE &. B COeAHHUTCABHOM
Kafia/ie 7 MOXET ObITh PACTIOJIOKEH PEryJHpYIOW il Kaanan 10, B x0onB-
HeBOM KaHaje 8§ — 3aKPyuHBawIue nanpasaswomue 11, a B nmxuell
§acTH NPHEMHOr0 BO3AYXOBOAA ! — cBopuur 12 mexannueckux npo-
Meceid.

11

=]

Puc. 17. Yerpotlcreo dan oxdaicOenus U CYUIKY CYWUALHOZO qeeHTa (803-
dyxa)

YerpolieTBO s oXxmaX<IelnHs M ocywleiusi Bosjyxa paboraer cue-
IDylomwepm oBpa3zoM. Bosfyx M3 CYWHJAKH NOCTYNAET B NPHEMHBIH BO3-
LyXoBon I, B KOTOPOM BO3AYWINSIT TMOTOK 34KPYYHBAETCA CHUpajie-
pBpasubiMu JonaTkaMu 2. OAHOBPEMEHHO C 3THM Uepe3 COSRHUHTEb-
Helll kaviam 7 B MpHeMHBIH Bo3AyxoBoX | u3 moxnoua §  Komadexropa 9
AOCTYnaeT KOHAEHCAT, KOTOPLIH paBHOMEpPHO paclpejeisercd mo Bcelt
BHyTpelHell noBepxHocTH BO3AyxoBoAa I (o uMeeT GoJee 1H3KYO
TeMTepaTypy, UeM TeMmMueparypa NOCTYNAIOIIEro H3 CYLIHJIKH BO3KYXa).

Tlpu nepememupanui BO3LYIHHEOTO NOTOKA BIYTPH NPHUEMIION0 BO3-
Alyxosoga | NPOUCXOANT aAre3HOHHOE H HUIEPHHOHHOE NepeMemuBaliHe
comepkauuxed B oTpaboTAHHOM B CYLUIHJIKE BO3JAYXe MeXalHUecKHX
npumecel, xoTopeie 3areM cobuparorcs B cBopHuke /2 MEXAHHUGCKHX
npuMeceil. OyyuleHIHA # NPEIBADUTEIBHO OXAAXKIEHHB B IPHEMIIOM
.BO3AYXOBOAe ] MPH HCHAPHTENBLHOM OXAaXACHHU BO3AYX NOCTYyNaeT B
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NPHTOYHLIIT BO3AYNUBOL 4, TJe oXidaxklaercd B HCOapHTelIe-BO3AYXO-
oxJjaigutese § nmpH Kinenuu pabotuero BeLUIECTBa TENIOBOr0 Hacoca.
ITpr 31OM Ha Tena0G0MEHHOH TIOBEPXHOCTH ANNapata J NPOHCXOAHT
BHIITAAEHIE KolLdelicaTa, KOTophil cofupaeTcs B noiioHe 6 1 3aTeM cTe-
KaeT B CORAMHHTEIbHBI KaHad 7. '

Hpu aareneliuiem npoxoiKienun BO3AYIMHOTO NOTOKa B NPHTOMHOM
BO3AYX0BOJe 4 NPOHCXOAAT €ro 3aKpyuHBaHHe NpPH B3aUMOILEHCTBHH ¢
33KPYYHBAKIIHMH HANPABJIAIOMHME [/ ¥ 3aKIIOUHTEILHOE OTIENeHHe
BJIArH, KOTOpaf H3 KOJbLEBOr0 KaHata 8 cemapaunu codnpaercs B KOJ-
Jgextope 9 ans cOopa KOHIEHCATa H 3dTEM TAKIKE CTEKAeT B COEJHHH-
TeNBHBIH Xanas 7. OxJaAeHHblH H OCYIIeHHBIl BO3AVX H3 NIPHTOYHOro
BO3AYXOBOAA 4 NOJAETCH B BO3AYWIHBIA TEM1006MeHHNK-DEKYNepaTop.

ITockoabKy pHe siBAsieTc OHOJOTHYECKH AKTHBHBIM TIPOAYKTOM H
nocsie CyWKy ero tpebyercs oxJaxaaTh, aBTOPOM € COTPYAHHKAMH pas-
pa6oraita xomnaexciiag THCY, B KoTopoil mocneroBaTesHo ocylie-
CTBJSIIOTCST CYILKA H OXJax{enne pHca. B stolt yeTanoBke mpeaycMor-
pena yTHJAH3aUH® TEMJAOTH 0Tpab0TaHHOTO CYWHJILHOFG arenta. KoMmn-
aexcunasg THCY paGortaer no cxeme, npuseseHuoll 1a puc. 15.

Ycranoska paspaboraHa na 6aze cymmakn 3CIDK-8. Tlpx npowus-
BOLHTEAbNOCTH 3,2 T/4 DO BRICYIUMBAEMOMY NPOAYKTY (pHCY) ona mo-
3BOJISIET OXJAaA1aTh NPOMEXYTOYHBHT XJazonuocHrenbs (Bo3Ayx) A0
temmeparypsl & = 5°C, 15 = 10°C, {3 = 15°C 1 nojaBatb ero sarteMm
(kak 370 TpedyeT TeXNOJUFHYCCKHII perJaMeHT) B COOTBETCTBYHOILYIr
CeRUHIO TPEXCEeKIHOHHOro OXNaanTend puca-3epia. [To 1anueM Tenso-
BOTO pacuera i KoMmnoHoBku koMmnaexcroit THCY nozo6pako caeny-
jomee obopyronaliye: nopiuiesoll Komnpeccopiuil arperat A 220-2-0,
IBa BosaymubiXx goumeHcatopa BK-160 (moeepxHocTh remnoofmena
Kaxporo F = 160 M?), Bosayxooxnanurtenas BO-270 (F = 270 m?), au-
uefinell pecusep, perenepaTHBHBI TEMIOOOMENNHK,

Ananus suepretuueckoil addexTHBHOCTH paspaboTaHiuoil KoMmn-
gexcnoit THCY no cpasuennio ¢ TpagnuuoHnemu waxtheivu THCY
noKasaJ, UTo SHepreTHUeCKHe 3aTpaThl HA HpHBOA woMmpeccopa TH
YCJIOBHON yCTAHOBKH NPOH3BOAHTENbHOCTRIO 1 T/u pHca-3epHa, paboTta-
omeli no paccMoTpeHHOH cxeme, cocraBasior 0,62 py6., Toria xak B
TPpaLHUHOHHON WaxTHO CyWHnAKe TOil XK€ NPOH3BOAHTEIBHOCTH 4aco-
BbIE 3aTpaThl Ha Auseabnoe tomauso — 0,96 py6. Kpome rtoro, nas
OoXJasKJeHHd BHICYIMIEHIOrO NPOAYKTa B TPAJHUHOHHHIX CYIIHJKAX
npeAyCcMaTPHBAIOTC XOMOAHALHBIE YCTAHOBKH, YTO NPHBOLHT K KONOJ-
HUTEbHBIM KATHTAJbHLIM H TEKYLIHM 31ePTeTHYCCKHM 3aTPATaM,

Kaxk uaBecTHO, 1ali6oIbliee KOJHUECTBO TPELLil obpasyercs B pH-
ce-3epHe NpH €ro Cylike ¢ BraxuocTeio 17—16,5% 710 sraxnoern
14—13% (Bma’kHOCTh, IPEAYCMOTPEHHAS HHCTPYKUHENl IO XpaneuHio
puca-sepua). KauecTBo pHca-KpymHl YXYAIIAETCsi B Npolecce ero nepe-
paboTKH Ha PHCO3aBOJE, TAK KAK Ha NPAKTHKe B NepepaGoTKy NOCTY-
NaeT PHC-36PHO BJAAXNKHOCTBIO 11—12%, a TpouHOCTD siApa Nepecyulen-
HOTO 3epHa pe3Ko NajaeT, B Pe3yabTaTe YBENHUHBAETCA KOJHUUECTBO
JApOBJEeHOTO SIApa.

Kax MOKasanu NPOH3BOACTBEHNLIE ONBITHI, MpoBejenusie Ha Kpac-
HojapckoM KoMGuuate xsaeGonpoayktos Kpacuozapckoro xpas, .Hau-
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Gonblunil BEIXOX AZOGPOKaveCTBEHHOrO fApa Habaioxajcs NPH nepepa-
GoTKe Ha PHCO3aBOJe pHca-3epHa BJaxuocrelo 15—15,5%. Oxpuako
1pH 9TOM BJIAZKIOCTb PHCA-Kpymbi cocrasasna 16—16,5%, Temnepary-
pa 30—35°C. Takas kpyna ne crofikas npH xpaHenuu. Ilpemnoxeno
fepepabaThiBaTh 1la PHCO3ABOAS PHC-3EPIO BAaXHocThio 15—15,5%, a
pHC «MOACYWIHBATEY KO BiaiHocTH 15% m oxnaxnath Ao TeMmmepary-
pH 90°C, nmpH KOTOPOH PHC NOCTYNaeT Ha XpalleHHe. B npouecce xpa-
HeHHsl NPOHSBOJHTCA €r'0 JajbHeliliee OXJaxJeHWe IO TEMIEPaTyphr
5°C. C raxoil TeMnepaTypoil MNDOAYKT IOCTyNMaeT Ha Jadblefiuyio
06paboTKy.

ABTOpPOM C cOTpPyAHHKAMu paapaboransl Kommaexrcnas THCY, no-
3BOJIAIONIAN OJNHOBPEMEHHO NOATOTOBHTEL CYWIMALHEIY areut H XJazo-
HOCHTEJb JUISt CYILKH H OXJa:KACHHS PHCA-KPYILL,

Tpu paszpaBoTKe yCTAaHOBKH NDENJOXKEHH CIEAYIOUHE pPEeXKHMHEBIE
napaMeTprl NOTOKOB:

TeMIeparypa BO3AYXa Ha BXOHE B CYIUHJAKY fc. . = 35+—45°C;

TEMIIEPATYPa XJIafOHOCHTENA 1A BXOAe B OXMAJHTEAb pHCA Iy, y=
= 5+10°C.

CHmxKellne TeMilepaTypbl BO3AYXA IO CPABHEHHIO C MpHuATOl B Tpa-
IHLIAOHIBIX CYWIMJKAX MNO3BOJSET MOBHICHTH BBIXOJ PHCOBOH Kpymel
BHICIIHX CODTOB, NOCKOJIBKY IIPH 3TOM YMEHBIIAETCH PACTPECKHBAIIHE
HPOAYKTA BO BpPeMs ero 06e3BOKHBAHM,

[lpoBenena skcnepuMeHTaNbHAS NpoBepKa 3P(MEeKTHBHOCTH CYIUKH
pHCA TIPH NPeJJIOXKEHHON TeMneparype cylnaenoro areira 35-—45°C
na jgaBopaTopHOH MOJENH, KOTOpasd BKAOUaeT B ceba XOJOAUABHEIN
komnpeccop BC-4/5, BoanyiHbIi KOHIEHCATOP ¥ BO3AYXOOXJAaLHTEb-
HCTAPHUTENb C TIOBEPXHOCTBIO TernnooGmena coorBercrBenio 1,2 mM?
1,4 M?; pabouee BelleCTBO TEIVIOBOrO Hacoca — XJaaparent R12, npo-
MEeXYTOUHBIH XJALOHOCHTENb — BO3AYX. PHC CYyWHIH B MIOTHOM CJoe
(Ruama3oir HAMEeHENKA HAUAABHION BAaMXHOCTH pHca 0T Wi,y = 15% io
W e = 17,8%) npu cxopocty Bosnyxa 0,3—0,7 m/c.

Tlpy npoBedeHMH HKCIEPHMEHTOB DErHCTPHPOBAJH H3MeHEHHE
BJIAXKHOCTH BEICYIIHBAEMOro pHca yepe3 xaxzble 20 mMuH cymks. Pho
OpH CyiiXe He pacTpeckuBascs. PesyapTaThl aKcnepuMeHToB 06paboTa-
Hbl CTATHCTHUECKH B BH/AE 32BHCHMOCTH NPOAONAHUTENRHOCTH CYWKH OT
pPeXHMHEIX TtapaMerpoB. [lonyueHo cliemyiouiee ypaBHeHHe PerpecCHH!

t,=0,65 W + 38,98 W3 - 0,45¢ + 19,76 W, — 18,85 W, — 0,587 —
— 0,98V — 330,33 W, W, - - 6,48¢ W, — 0,02 W, + 3,67¢V -+
41,87 W,V — 536,76, (35)

Fle T, — NMPOAOJIKHTENLHOCTh CYIIKH, MHH,

Wi, Wy-— nauanrsnas W KolleyHas BJIAXKHOCTh BHICYLUMBAEMOrO pHca,
9%
0y
t, V— remnepartypa, °C, # cKOpOCThb, M/c, CYLIHIBHOTO areinTa.
Jas pacuera NPOLOMKHATENLHOCTH OXJaXKIENHA pHCca H3BECTIO CO-
OTHOLUEH}E, HMEIoUIee BHI

A (WOXT _ West

uay

9 'y H
1 — B (WOt — Wwoxs

(36)

TOXJI =
KOR

rae T oxa— NPOMOJKHTEHABHOCTL OXJTAKACHHA DUCA]
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Ptidd B (3.2
W, Wii— nauaJblias H KOlewHas BJIasHOCTb pHEa B OXJ1aTHTe ] e;

A, B — KosdHUHeHTE!, YHCICHILIC 3HAUCHHS KOTOPLIX B Hecje-
10BaHOM IHAMA30HC H3MeHelus mnapasMcrpos W, f V
MOryT OLITh ONpejelennl [0 CICAVIOWHM YPaBHCHHSAM

perpeccHu:
A = 567,1 — 10,53 W2 — 3,756, + 3,4f£. — 197,517 ]
B=332-0,0127 W5 — 0,136, + 0,0488¢, — - (37)
— 3,83V, + 0,0755¢, ‘
rae 0, — TeMmmnepaTtypa 3epHa;
¥ yau — HauaJbHasl BAAXKHOCTb OXAaZK12eMOI0 3eplia;

£, Ve w— TeMmneparypa, °C, cKOpOCTb JBHXKEHHS, M/C, H OTHOCH-
TenbNas BAaXKHOCTh xjajonocuress, %.

Taxnm obpasom, obuias NPOLOJAKHTENBHOCTh 006paBoTki pica B
-cucTeMe paBHa:

T == + Toxay (38)

CooTtunowenns (35)—(38) ucnosnb3oBalibl NPH pacueTe CYWHIKH #
OXJaJHTeNsT KOMIVIEKCHOIT TemonacocHoll cHeTeMbl.

Iast mor6opa obopyzosanust paspabotaunoil jgns pHCo3aBoja
kommaekctoft THCY npousseleH 1o W3BECTHBIM COOTHOUIEHHSM €€ TCll-
Jiopofl pacuer TpH CAEAYIOWIHX HCXOAHBIX AaHHBIX: NPOHU3BOLHUTENb-
#gocth — 10 T/u puca, CHHXKEHHe BJIAMHOCTH piica B cywnage — 19, 8
oxaajurene — 1%, B pesynpraTe pacuera onpeieJseHbl: Temjaosas Q
H XOJOJONPOU3BOJHTENLHOCTD (g TEMJIOBOTO HACOCA, TENJOBAS HATPY3-
Ka Qp; ua pereuepaTHBUBI TENJIOOGMEHHHK (9TH AanHble HCMOMb30BA-
uut st mogBopa Tenaoobmennnx annapatos TH), Tteopernueckui
o6bem V,, OnmHcLIBAGMBI nOpLIHeM KOMIpecccopa (HCTOJAB30BaH Aaf
noabopa xomnpeccopa). OnpegesieHsl KOJHUECTBO BhlAe/1AeMOl H3 Bh-
CYIIHBAEMOTO PHCA BJATH I, PACXOJ] BO3AyXa IJIA CYIWIKH L, pacxon
OPOMEXYTOUHOTO XJalZoHocHTelsd L, W yCTaHoBOullas MOUIIOCTb ABH-
rarens kommpeccopa N ;. PesyapraTer TeIA0BOro pacuera NpHBENEHH
HIKE,

u L 3 e, | g, |@ v, |~
by 3 0 p-T i nn
Tapamerp . Krfc Krfe Krfc KBt kBT ¥Bt Me KBt
Uycnennoe 3HaveHne napa- ‘ ‘ ' l .
Merpa . . co.o. 1003 153 1021127 {100 | 65 10,08 46

Texnuko-skoHoMHuueckuil pacuer komrmiaekcuofl THCY noxasaJ, uro
yaeapHble (B pacuere Ha | T/4 BhICYIIHBAaEMOTO PHCA) 3aTPaTHl lia NpPH-
BOJL KOMIpeccopa B 31oft cHereMe (nmpu cToHMOCTH 1 KBT: 4 3JeKTpo-
sueprun 0,02 py6.) cocrasasior 0,07 pyS. B rpasHuHONHON ycTaHOBKE
TOH K& NPOH3BOAMTENABHOCTH YIeJbHBEIE 3HepreTHUeCKHe 3aTpaThl la
CYIIKY # OXJarkiieHHe pHca cocraBasior 0,32 py6. u 0,07 py6. cooTser-
CTBEUHO, T. €. CyMMAapHbIE YAENbHEE 31epPreTHYecKHe 3aTPaTH pPaBlibl
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0,39 py®., 4TO MOUTH B 5,5 pa3 mpesbliIaeT COOTBETCTBYIOMHE 3ATPATEL
B mpeAJaraeMoi cucreme.

Taxum oBpasoM, Henoab3osanue koMmmvekcuolt THCY ua pucosaso-
1€ NO3BOJISIET CYHIECTBEHHO CHH3HTh TEKyliHe (SHepreTHueckHe) 3a-
TpaTHl, NOBBICHTH BLIXOJ- PHCA BBICIUMX COPTOB (CJI€0BaTeNbHO, NOAY-
yuTh JOMOJIHTENbILI sKONOMHKuecKHit 3ddexT), YIAYIUHTE YCJAOBHS
TpyAd, MOBLICHTh KyJABTYPY NMPOH3BOICTBA.

Onwvir skcnayataunn THCY pas zepua. PaceMoTpun H3BecTiHe B
CCCP u 3a py6esxom THCY, Henosipayemsle s CYLUIKH 3epHa.

B MeanTonoJbCKOM HHCTHTYTE MEXAHH3AINN CeNbCKOro Xo3sificTra
paspa6orana onwitHas THCY mis cylIKH KyKypysel, HCNOJB30BaHHE
KOTOPOIl MO3BOJIMIAO TOJYYHTH CYLIECTBEHHYIO 3KOUOMHIO 39JEKTPO-
sueprun [9]. YcraHoBka paboraer To cxeMe ¢ 3aMKHYTON UHPKy.as-
preft Bosnyxa. OrpaboTaHHLI B CYWIHAKE BO3AYX OXJariaaercs H
o6e3BOXKUBaRTCST B KaMepe, OKpyXKaromell HermapHTeN s, 3aTeM I0CTY-
naeT B OXJazKpaomylo pybaliKy KOMIpeccopiloro arperara, rie npes-
BAPHTEJNBUO JIarPeBaeTcs, MOCJIC YEro HANpaBlfgeTci B KOHAEHCATOD:
TH nns oxondaTenbHOro HarpesaHud. Tennopoli mHacoc cCMONTHPOBAH
na Gaze xonoxuiabHofl mawmuel AK-®B-4. Hcnapurenu TH ycranos-
Jedst B Bo3LyurHoft kamepe. Harpes Bosnyxa B konzencarope TH npo-
H3BOIUAN N0 TeMmmepatypul 61—67°C, uTo H03BOJSINIO NOJYUHTE TEM-
nepaTypy BhICYLIHRaeMoro sepua no 43°C.

Ilpoeencunbie B Ulpefinapun ua 3epHOBOM mynkTe Iluzepracan
[9, 26] onmbITHl MO cywIKe KYKYpya®l ¢ HenoJb3oBanwemM TH Thma Bo3-
JAYX — BO3AYX TOKAa3aJIH BOSMOXHOCTL CHHXKEHHS BJIaXKHOCTH 3eplla ¢
20 no 15%. Ilpu 9TOM sliepreTHUECKHE 3aTpaTH 70 CPAaBHEHHIO C Tpa-
IHIHOHHON CYHIUNbHOH yeTanoBKoH, paboralomedl na XKUIKOM TOTIINBE,
YMEHbIIHJHKCE B 4 pa3sa.

Ha cumnosuyme «Cywka sepua u Kyxypysol» B r, IHtyTrapre npea-
aoxena cxema THCY, B KOTOpOil TpenycMaTpHBAaeTcs CMemIMBAHHE,
otpaBoraHHoro Bo3ayxa ¢ atMmoctepuwiM. [lockonbKy Temneparypa
BO3AyXxa, BrIxoxsumero us TH, e npeswmimaer 60—80°C, npn Heobxo-
AMMOCTH yBeJNHueHus remnepatypsl no 80—120°C mpepgaraercsa ia-
rpeBaTh BO3AYX OTpaboTaHEIMH B JBHTATEJNE NOTOKAMH.

DddexTusHa U HUSKOTEMIEPATYPHAA CYWIKA 3eplia H KYKypyss. B
xo3sfictBe Bpayn u Dpnurep-Peppenbepre NPON3BOAHNAACEH CYUIKA Ky~
Kypy3Hl IpH TeMnepaTtype Bosnayxa 44°C (BIaXK1oCcTb KYKYPYahl CHH3H-
aack ¢ 33,59% mo 149%). CywnapHas ycTaHOBRa C TEIIOBBIM HacoCOM
paborana mo samruyrtoMy nugyy. CHHMKeHHE 3HEpTeTHYeCKHX 3aTpatr
TIpH HCHOJIL30BAHHM TAaKOU YCTAHOBKH TO CPABHENHIO C NIPHMEHEHHEM
KHAKOro TOMIHBA cocTaBuIo 40%.

B HHCTHTYTE CENBCKOXO3SIICTBEHHBIX MAIWHH ['eTTHHTEHCKOr0 YIiTH-
Bepcurera mpengoxkensl THCY, paboraiolie No pa3oMKHYTBIM cXe-
MmaMm [9, 17]. Bosayx ocyuiaercss B HCTapHTeNe, CMELUIHBAETCA C aTMOC-
depuniM, mocae yero nocrynaet B kouxencatop TH, rie marpesaercs
o TpeGyemoit temnepartyps. Cpasnenue 3Tofl yCTaHOBKH C YCTAHOB-
Koli, paboTawillefl Mo 3aMKHYTOMY LHKJY, NOKa3ajo ee GOJBIIYI0 KO-
HOMHUIIOCTh.

Tpyras pasomxuytas mo sosnyxy THCY paspaGorama B yruBEp-
curere Tlopapio (CIIA) [21]. CywnapHuil areHT narpesaercs B KOH-
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JlelicaTope TEIL10BOro Hacoca i noctynaer B cyimary. Orpaboranusii
B CYLINJKE BO31YX BO3BDAILAET TEMIOTY, 3aTPAuENHYIO Hd HCTapeHue
BJIary npoaykta, ucnapureao TH. Jaurteisusie geneiTanug 1ol vera-
HOBKII MOKa34.TH, UTO IHEPTETHUCCKIIE IATPATHL HA €€ KCTIAVATAUHID Hy
63% Meublie COOTBETCTBYIOUIHX 3aTPAT B CYWIHIKE € JAEKTPOIArPEBy-
TejgeM.

Ananoruunasi npusesentofl na puc. 5 THCY wucnoasayeres pas
cyuIxkH pHca-sepHa B fAnonun. TH paboTtaer ¢ ucnoqabsosanneM xaai-
arenta R22. MomHocts KoMnpeccopa tem1osoro nacoca 2,2 xBt. Pe.
3yJABTATHE HCOBITANUIT TIOKA3adH, 9To ua cyuwky 600 Kr prca-sepua npu
cpeme BAaKHoeTH 8,1Y% Oniio satpaverno 0,346 xBT-uy 9JeKTPOYHEp-
rup. Koadduuuent npeoSpasosauns sHeprun 6sl1 pased 3,72. Pas-
HOCTL TeMIepatyp f, — tp = 49°C.

B nurepatype [9, 18] mpusoantca cxema TH gmas cywku sepua.
Boicymennoe 3epno oxJaxkraercs ¢ 25°C no 8°C npu nponyckanuy ye-
pe3 Hero oxdaaxiennoro 8 Hcnapurese TH Bosayxa. IMpu oxaakiennn
3epHA €ro BAAXHOCTL CHHXKaeTcd HedHaunrteanHo (Ha 1,6—29%), no
NpH 3TOM YMEHBLIAGTCH AKTHBHOCTH MHKDOOPraHHAMOB, uTo odecneyn-
Baer uajgexinoe xpaienne sepua. Hepes 26—40 wen nocae mepsoro
oxJaxpeHus 3epna (npu ero BrAawHocTH 15-——17%) npoussoautes no-
BTOPHOE OXJAudZKARHIHE.

PeaynpraTthl nccaejoBanuil Tpolecca OXJaXKAEHHA pHca-3epHa
MHOTHX aBTODOB TNOKA3ajH, UTO BAXKHYIO POIb A8 OOecHeueHus co-
XpAHHOCTH KAUecTBa 3epHa HAPSIy € CYLUKOI H aKTHBHLIM BEUTHIHPO-
BallHeM HIPACT OXJAKIAEHHE, KOTOPOe MPOBOAHTCH C LEJbI0 3aMCJIe-
HAsT GHOJIOTHYECKHX NPOLECCOB, NPOHCXOAALIHX TPH XpAHEUHH 3epHa.
YcraHoBJIEHO, UTO I/ NOBBILEHHS 3(hEKTUBIOCTH OXJIAKICHUS PHCA-
3epHa H COXpAalEHIs ero KauccTRa LeTecoobpasHo NMPOBOAHTE OXJIAXK-
JeHre B TMOTOKE B alapaTe ¢ MAOTHBM ABHMKYUMMcd caoeM. CHuKe-
HHE BJIaX{HOCTH IPH OXJa¥/JeHHH pHca-3epHa poctHrio 2%.

B CIA 6si1a ucnwrania THCY, paborawmas 1o cxeMe ¢ 3aMKHY-
TBIM KOHUTYPOM LHPKYJSLHH CYIIHAbLOr0 aredta [6]. Yeranoska npeg-
HagHauena 1Js cylWKH 3epHa. Menwrranus stoft THCY, srawouaiomei
B cefs TH ¢ xomnpeccopom mownocteio 24 kBT, NeKazaIn BLICOKYIO
TepMOJHHAMHIYECKYI0 9(hheKTHBHOCTh yeTaHoBKH., OKynaeMocTs AONON-
HUTEJNBHBIX KANMHTAALILIX 3aTtpar ua co3ganue TIH ne npeswmicHia
5 ser. Pesynprarnl uenwitaunii THCY, pabdorawiueil mo cxeMe ¢ 3aMk-
HYTBIM KOHTYPOM IHPKYJISALHI areuTa CVIUKH, TI0 CPABHeNHi0 C 3AeKTPO-
HATPEROM NpHBEREHE B TalJule.

B [pe3zencKoM TeXHHIECKOM YHIIBepcuTere 1ia 6a3e KOMIPECCHOH-
noll xonmonuapnoil Mamuuk cosgana THCY pas cywku 3epiia w Tpas
[23]. PesyabTarts HenBITAHHI 3TOH YCTAHOBKN MOKA34AH, 4TO HCIOJb-
3oBaHie TH nossoasier H3B/EUL H3 BHICYILHBAGMOro MPOAYKTA B 2 pasa
‘G0JIbLIE BJAATH TIO CPABHEHHIO C TPALHIHOHHBIMI CYIIHABHLIME YCTAHOB-
kamy, Momocts KomIpeccopa TpH pacxoje Bosxyxa 7 M3/c u uarpe-
‘BaHWH arenta cywsn or 15 go 24°C cocrasuaa 20,5 xBr. Dpdextus-
HOCTBb HCIIONb30OBAHHS 3TOI YCTallOBKH TIOBEIL(AETCH IIpU €e SKCIiya-
“TALHH B JOXAJHBYIO Norony (IIPH BHCOKOIl BJAXKHOCTH aTMOCHEpPHOTO
Bo3xyxa). ITpoao/KHTeNBIOCTh CYIWIKH NPOAYKTOB C HCHOJB30OBAIHEM
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TH coxpamaercs Ha 50%, a yaenpHbifl pacxox 3JIEKTPOSIEPrHy Ha
1 xr BHiessieMOl BJAATH yMeHbliaetcs uHa 809%.

Pesynbrarsl ucnwiranuit TH gna cywkn sepua

IToxaasatenn DreKTPOHATpER T?:C%BCO"
Pacxo 3JMeKTPO3HEpruH, KBT-u:
BEeHTHJIITOPOM 3,024 3.813
TENJIOBBIM HCTOUYHHKOM 7,091 2,289
MeaaroH 0,136 1,171
HMcnons3oBaHHas 3JeKTPOIHEprils, Bee-
ro, KBt-u 10,251 6.273
Pacxon 3JekTposHepruy Ha | Kr yna-
nseMoil Baary, KBty ’ 0,903 0,257
Koshduunent npeobpasoBands Tenao-
BOTQ HCTOUHIKA 1,0 4,83
Momuocts, KBT:
TENJ0BOr0 HCTOYHHKA 21.6 5,2
BEHTILISITOPA 9.6 10,3
CHCTEMbI 31,2 15,5

B pa6ore [22] namst pe3ysbTaThl CPABHHTENBHOrO alaJaH3a
spexTHBHOCTH Hcnodb3oBanusa THCY u TpajHLHOUNBIX CYUIHJOK, B
KOTOPHIX HArpes areHTa CYWIKH OCYLIeCTBIAETCH 32 CUET Croparms
HepTeNPOAYKTOB # r'as3a, A% KOHBEKTHBHOH CYIIKH npoayxTos. B Ka-
yecTBE MCTOUHHKA HM3KONOTEHHUAJABLHOI TernaoTsl ajas TH mucnonssyer-
¢ orpaboTalliBlfl B CYWHJKE BO3LYX. YCTaloBKa paboTaeT No Cxeme
C 3aMKHYTHIM KOHTYDPOM UMPKYJASALUHH areHta cywka. PesyasTarst
CpaBHeHHA TNOKAa3aNdH, 4To Hcnodn3oBanne TH noBmuumaer sddpexrTus-
HOCTB KOHBEKTHBHO CYIIKH, MOCKOJBKY I1EPro3aTpartsl CHHIKAIOTCH 1A
71%. TlpuBeneus TakKe Pe3yJbTAThl HCCACLOBAHHS BJAHSAHHS MOBBILIE-
HHS TeMIepaTyphl KOHAeHcAUHH padouero BemectBa TH na sadpderTus-
HocTh ycTaHOBKH. Caenan BRIBOL O TOM, uTo Goslee 3KOHOMHYHO pafo-
raer TH npu HM3KHX TeMIepaTypax KOHAEUCALHH.

B snuTeparype NMPHBOASTCS Pe3yJbTaThl HCCJAEHZOBAHHH, TO3BOJIAIO-
mue clenaTtk BB 06 3(p(QeKTHBNOCTH KOMIJIEKCHOrO HCIOJAL30BAaHHS
TH nns moayweHust TeNJIOTH ¥ Xosofa. Tak, peKOMeHAyeTcs HCNOJb-
30BaTh XOJOJ HAJs XpalleHHs 3epHa, a TemIoTy — AN HarpeBaHHS cy-
MHABHOrO 4TreHTa, NMpegHa3HAUEHHOTrOo AJf 00e3BOMHBAIMA 3TOTO Ke
3epHa.

Oxnnam W3 5HEPrOEMKHX NPOLECCOR sSBAfETCH cyurka cosopa [19].
B TpannumonNHEX CYLIMJKAX, HCHOJL3YEMLIX A8 00e3BOMHBAHHS CO-
Jlola, BO3JLYX HarpeBaercs B IapoBOM HJH OTHEBOM KaXoprdepe, no-
JlaeTcsl B CYLUHJKY, TA€ NPOXOAHT Uepes COJOA, OXJAaxKAaercst H BHOpa-
ceiBaercs B atMocdepy. Oauu u3 HauGonee shdeRTHBHLIX cnocoboB
YTHAH3AIMH TEWJOTH BHIXOSILETO W3 COROLOCYIIHIKHE BO3AYXA IO AaH-
HBIM HccaenoBainfi, npHBefeHHbX B Jutepatype [6, 19], sakniouaercs
B HCnoJab3oBaHuH TH B KOMOHHAUMK ¢ cHCTeMOH YTHH3ALMH TEIVIOTH
C NIPOMEXYTOYHEIM TeNIOHOCHTEJEM.

B zaMxuyTeit KOUTYP LHPKYJISLHH arenra CyIIKH BKJIHOUEHLI mpej-
BAPHTENABHEIN H BO3AYLIHEIT TeMnT00OMEHNIHKH, IpeaHasHaueHIIEIe COOT-
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BeTCTBENHO LI9 HArPEBAHUA [POMEHKYTOUHOTO TeMLIOHOCHTEId H BO3-
JAyXa 3a cueT VTHAH3AMHH Telm1oThl OTXOASUIHNX NOTOKOB. B kauecrse
NPOME/KVTOMIOrD TENVIOHOCHTES B YCTAHOBKE HCIIOJNB3YETCSl CMech BO-
B H O3THAGHCHKOAS. TenJoHOCHTe b HATPEBARTCS! B NIPE1BAPHTEABHON
TenaoodMelHIKe H nojaercs B uenaputeds TH. Harpesanue arenta
CVIKH OCVUICCTBSETCH CTYHNEHUYATO — B IPeIBAPHTEIBUOM Tenaoos-
setinke, Kowlencarope TH u B BO3IYIMHOM Tem10o0MeHHHKE 32 cuer
pekynepanuH TenJoTH BLIXJTONHNYX razos apurateds TH (8 TH ucnoas-
30841 MOTOKOMIpPECCop ¢ ABHraTeleM BHYTpeuirero cropanus). Menoas-
3oBatie 3T0{l YCTAHOBKH JJS CVUIKI CON0IA B3aMeH TPajHIIHOHNON ¢
ortieBeiM KaJgopudepowm nossoader a 559 crusntn norpebaenue Ton-
JIHBA.

B antepatype [15] mnpmnBoaMTca onHcaniie n  0GOCHOBEIBAeTCs
3(heKTUBHOCTh HCNOJb30BaHHsA kKackaiuoro TH ans HarpeBauus cy-
IHJBHOIO aredTa IpH 00e3BOoMHBaHHE conoza. PabounM BemecTBROM
TH unmiero xackajga asiadercd XJajareHt R22, mepxuero — R500.
[TpuBoj woMnpeccopa OCYWIeCTRASETC OT JABHTATENT BHVTPEHHEro
cropaunus, padoraloluero a npupoiHoM rasze. TemjaoTa, BHjelseMas
ABHrATEJNEM, VTHIHIHPYETCS IJd NPeIRAapHTEIbHONO HATPEBAHHA CV-
WHJBLOTO arenta. ATmocepHslil BO31yX, BHIXOAALUHIT H3 KOHASHCATO-
pa TH c Temneparypoit 50°C, varpeBaercsa g0 70-—80°C B remnooGyen-
HIIKe BHIXJONHBLIX I'a30B, flocdae Uero nojaerca B ucnapureas TH, rxe
HCMONb3YeTCH AJA KHIeHHA pabouero BellecTsa.

Tenjoas NPOH3BOANTENbHOCTS YeTaHOBKH—I1896 kBT, Xx0no0zonpo-
HaBojuTeNbIOCTE — 945 kBT, MogocTe IBHraTens KoMmnpeccopa —
175 kBr, tenuoBast narpyska TenJooOMeHHHKA CHCTEMBI OXJaxKAeHHST
JABHTATENS M BBIXJONUEX Tasos — 322 xBr. Koshduuent npeobpaso-
Banus sneprud B THCY pasen 2,7. DKOHOMHSA TONNHBA NIPH HCIOJAB30-
Banuu takoit THCY naa cylukn codoa [0 CPaBHEHUIO C TPAaJHUHONIHOIN
cymuapiolf yeTanoBKoil ¢ oraeBrM Kagopudepom cocrasaser 609%.

HMasectnur raseossie THCY, paGoraromue no uukay bBpafitowa, xo-
TOpPHie MOTYT OBITH ABYX PAa3HOBHAHOCTEH — BaKyyMible H AelicTByIO-
e nojA u3buiTouHetM ZaBgenueM., OcHoBHAas 0COGEHHOCTH 3THX yCTa-
HOBOK 3aKJil0yaercs B TOM, 4T0 B Kauectse pabouero semecrsa TH
HCTIONBSYETCA BO3JAYX, KOTOPBII ABJSETCS TAKME CYUIHJIBHEIM areHTOM.
THCY, pa6oratomue no unkay Bpalitona, HCNOAL3YIOTCA AJdF CYUIKH
3epHa. Mx npuMeHenie B3aMel TPAAHLUOIULIX YCTAHOBOK IO3BOJAET
YMEHBIIHTE sHepronoTpebnenue na 20—25%.

B KasaxckoM XHMHKO-TeXHOJOIHUECKOM HHCTHTYTe ApPOBEjeil KOMII-
JIeKC MCCHeNOBAHHII TIO cylike TepMogabHaIbHBX npoaykros B THCY.
Tak, ucenenosata adherTuBHOCTb cyluiky puca-zepHa B THCY ¢ 3amx-
HYTHIM KOHTYPOM WHPKYJSILHH CyurHJbtioro arewta (pue. 1, 5) [12].

Uenecoo6pasnoeTs HCNONB3OBAHHSA TENJIOHACOCHOH CHCTEMBI JJIT
CYIIKH PHCA-3E€PHA M KYKYPY3Hl IPOBEPHJIH SKCHEPHMEHTANbHO Ha Ja-
GopaTOpHOIT H NOJYIPOMBIILIIEHHON YCTANOBKE (IPOH3BOAHTENHHOCTERIO
no sepuy 300 xr/u) [13]. ITloMumo yxasaHHBIX Ha pHC. | annapaTos B
YCTAHOBKY BKJIOYEHBl PECHBEp IS CO3AaHHA 3anaca KHIKoro pabo-
Yero BELIECTBA B CHCTEMe, YCTAHOBJEHHEBIN NOC/AEe KOHAEHCATOpa TEel-
JIOBOT'O HACOCA, W LMKJIOH AJIS OUHCTKH BBIXOAALIErO H3 CYHNIHAKH BO3-
ZIyxa Tepen BXOAOM €r0 B McHapuTesb. B KauecTBe pabouero BEUIECTB3
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pcrodp3oBancst xaaparent R12, kortophii cxkumajcs B KoMmpeccope
no nasneHus P, = 1,2 MIla.

CpaBHHTRNBUBIH TeXHHKO-3KOHOMHYecKHll pacuer THCY ana cyum-
KH PHCA-3€PHA NPOH3BOAHTENBLHOCThIO 1 T/4 MOKa3as, 4to SHEPro3aTpa-
TEl HA TIPHBOJ KoMmpeccopa cocraBasoT 0,46 py6., B To BpeMst KaK Ha
JAu3epiloe TOMJIHBO IIPH CYWIKE B WIAXTHON cyuwIn/Ke Tofl JKe NPOH3BO-
murenssocti — 0,96 pyo. '

Taxum o6pasoM, npumenenne THCY cnocoGerByer peluesHo Bazk-
HBIX HApPOANOXO3AHCTBEHHHIX 3a7a¥ TOBBILIEHHS KAUECTBA CEJIhCKOXO-
3stiiCTBEIHBIX TIPOAYKTOB, S5KOHOMHH TONIHBHO-SHEPreTHYECKHX pecyp-
COB, CO3/aHHA 3KOJOI'HUECKH YHCTBIX TPOH3BOACTB. Mcnoabsosaliie
THCY no3BoJisieT MPOH3BOJUTh MOATOTOBKY CYUIMJIBHOLO arenta K npo-
Heccy CYLIKH H 06eCIIeunTb ONpefenelilyio BAaXKHOCTh BO3AYXa Ha BXO-
Ie B CYITHJKY (NPH MeHbIIeH BJaXXHOCTH CYLIHJIbHOI'O Ar€HTa CKOPOCTD
CYLWIKH BhILIE).

IMpumenenne THCY nas cyliks septa NMO3BOJAET HOBBICHTL SHEpre-
THUECKYIO 3 (EKTHBIOCT, NpoLecca CYIUKH 33 CYET HCNOJAbL30BAIIMA
TENJIOTH OKpYyXKalowell cpefnl, HETPAAUUMOHHBIX HCTOTHHKOB SHEpPruH
{HanpumMep, cONUEUHOH SHEPrHH) HJIH IYyTEM YTHAHUZAUHH BTOPHUIILIX
snepropecypcos. Ilpu cymke sepua B THCY yaenbirsie 3atpatsl Tell-
JIOTHl Ha HCTlapPeHHe BJIATH MOTYT OBITh YMEeHbLIEHEl J0 BEJHYHHH HHIKE
YAeNbHOH TEeNNOTHl NapooOpa3oBaHHs, TaK KaK HEKOTOpAas HOAA 3TOf
TEMJIOTbl BO3BpalllaeTcs TIPH OCYLUeHHH BOzAyXxa B wHcnapurene TH.
Kommuexcusie THCY moryr GRITE HCHOAB30BAHE LJIS HOCJAELOBATEIMb-
HOT'O MPOBEJENH NPOLECCOB CYIIKH U OXJaXKAeHHS PHCa-3epHA, XpaHe-
AHE KOTOPOTO BOSMOKHO TOJBKO B OXJAXKJAEHHOM COCTOSHHH.

Jxonomuunocth Henosbzosanua THCY obycaosnena Bubopom pa-
LHOHAJBHON KOHCTPYKUHH YCTANOBKM M THRA paBouero Bemectsa TH,
a TAaK}Xe ONTHMAJIbHBIMH PEXHMHEIMH [apaMerpaMH 3IKCIJIYaTaliuu
THCY.

BniGop paunnonanbuoit korerpykunu THCY mosken ocyliecTs/iaTh-
¢fl Ha OCHOBE CPABHHUTENBLHOIC TEXHHKO-3KOHOMHYECKOTO aliafiH3a CXeM
HCXOAf U3 TEXHHUECKHX BO3MOXKHOCTeHl NPOW3BOACTBA W YCJIOBHH KOH-
KPETHOrO pernoHa cTpalibl,

BriGop pabouero Bemiectsa (xnanaredra) TH npoussoxutcs ¢ yue-
TOM Tpebyemoil TeMIIepaTyphl CYWIHJLHOIO areéHTa M THIA HH3KONOTEH-
LHAJbHOTO HCTOYHHKA TEMJOTEl NYTEM aHaju3a TePMOJHHAMHYECKHX H
$u3nyecKHX CBOCTB XJTafareHToB.

Pesx¢umupie napamerpsl skcmiyartauns THCY na ctagus npoexkTH-
POBBHHA ONPENENSIOTCS HA OCHOBE HCTONB30BAHUS METOLOB OTITHMH3a-
MU C NPHBIEYEHHEM TEXHHKO-IKOHOMHUYECKHX [OKa3aTeneil (IpHBe/eH-
UBIX 3aTPAT Ha CO3JAHHME H KCIIYaTaluHIo YCTAHOBKH).
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JAHUHHST OTPE3A

YK 664.723.047.05

Yafiyenen H. C. Tenaonacocubie cylrnipHble ycra-
Hosku naa 3epha, OGsopuast wudopmauns. Cepus «Dnesa-
Topuas npomuilgeHdoctby, Mo HHWUHTIY, ¢, 1—52

o NOBBILCHHA BHEPrCTHUECKNK H TEXHOJOTHUCCKHX TOKa3aTenacH
NPOLECCa CYLIKH 3epHa MOrYT ObiTh 3(hEKTHBHO HCMNOAB30BAIN TEMIOBhe
nacocut (TH). TTpumencuue TH jpast noAroTOBKM CYLUHABHOTO arenta R3a-
MEH TPUAHIHONIEIX YCTAHOBOK MO3BOJACT [IOBLICHTb KAMCCTBO BBICYLUH-
BHEMOT0 3epHa, HCK/IOUHTL NCIOJb30BaHWE He)TEmPOUYKTOB AR Harpe-
BAIHA CYIIMJIBHOrO AreHTa, MOJHOCTBHIO HCKIIOUUTL 3arpPi3HEHHE BO3AYII-
noro Gaccefiia It yTHJIN3HPOBATH HHU3KOMOTEHIHAMNBHYIO SHEPIHIO JIOOBIX
HPOMBILIEHHEIX H OuiToBbix BuiGpocos. Kpome rtoro, TH cosgawr Bo3-
MOIKHOCTE IPH HeoBXOMMOCTH OCYULCCTRAATE B OAHON ¢ Toff XKe ycra-
HUBKC HArpDEeBaHHe H OXJIaXKJEHHE DPA3JHUHLIX TEXIOJOTHUECKIX TIOTOKOB,
wro 0co0eHo BaXKHO AJA COBPEMCHHBIX XO3(iCTB ArponpoMLLIICHHOT
KOMIACKCA, KOTOPLE SIBAIOTCS MOTpefuTensMi  OoJbIIOrO  KOJIMUECTBA
TenIoTe U Xoaoxa. B pafore o6obien onuit Hennanzosarns 8 CCCP g
3a pyGemoM TCHNOHACOCHRX cylWnibHux yeranosok (THCY) ans cymxu
sepra. [Ipuscaeno onncanue cospeMenuux THCY, ykasansl oCHOBHBIE HX
3JeMenThl, AaHbl TepMoLunamuucckue ocHoBel TH  w  xapakTepHCTHKH
suepretheckoll adgexrnsnocry THCY. OGochoraunt Merazsl NOBhLIe-
HYs HepreTHyecKoll 5MQeKTHBHOCTH CYUIHIBLHBX YCTAHOBOK: YTHJH3A-
ILHY BTOPHYHBIX SHEPrOpecypeoB CYLIHJBHAIX YCTAHOBOK, NOAy4eHHE B
OJHOH YCTAHOBKe CYWIHJLHOrO arcHTa HECKOJIBKHX —TeMnepaTypHHX 1o-
TEHUMAJO0B, HCIOAb30BAHHE CONHEYHOHA IJHEPrHH, NDHMEHEHHE TENJIOBHIX
Tpy6, pexynepauus TEMIOTH OTPabOTaHHEIX MOTOKOB B  YCTAHOBKe €
MOTOKOMIIPECCOPOM, HCHOJIb3OBAHHE KACKAAHRX H  ABYXHOHTYPHBIX
THCY, srifop onTumanshoro pabouero semectsa TH, ontumansuoe npo-
exruposanue THCY, paspaGoTka MeTOAOB YNpABJEHHs NPOLECCaMH B
THCY. Onuncansl cxembl BhicokoaddexTusrex THCY, npuBenen npumep
MX TemIoBOro pacuera, PaccMotpeds xoHerpykusr THCY ans sepna,
oGo6ued ONHIT SKCIIYATAUKYN TENJIOHACOCHHIX CYUIHJLHBIX YCTAHOBOK
naq sepHa. Ta6n. 1, wr 17, 6uéanorp. 26.




JIFHIHIH S OTPE3A

Bunmaniio HoAnHcynKal

Yeamaemuil unratens! [Tpocum Bac sanosuutn IPHIaraeMyio Kapry
o0pardoil ¢Bsi3H 1 nuicnatTh ec B agpec THUMTIU  xaeGonpoasykros.
Baw ceeaenist 0f ucnoap3oBanum onyGAHKOBAHHEIX HOBUIECTB GYAYT
cnoenferenBath AaabHefliieMy nopuiuwenno s(hdhextusnocTn mHbopMaii-
OHIOMD 0fecHevueHnsl CNelHaalcTOB OTPACIL

Baaropapus Bac sa oroer

JIHHHUA OTPE3A

Appee ITTHMHTRH xnebonpogyston
105187, Mackra, Wepbaronckan v, 5U--52
Teaedon aaa cupanok 360-75-71

ICARTA OBPATHOIT CBA3T]

Hauvenosaune wapanun: Odsopraa  unopaanus «Tenonacocuae
cytunaonnie yerannsru 0ag asepuas, Cepus «3aesaropras nposoluaen-
noerss, 1990,

Ouenka nosyuennoit uuhopmanun

I, Mudopmannonnie MaTepuadabl 0TOOPANSl A HCMOABIOBAHNS B
Aoraane, capaBre, PACHOpPsAnTeALIOM AOKYMEHTC; BHEAPCLHA Ha npet-
OPUATIH, BBUTOMNICTHS HAVYHO-HCCJICAOBATCALCKHY U ONKMTHO-KOHCTPYK-
TOPCKHX paloT

HYXKHOE NOoAYEPRIHYTh HJH JAOOOJMHHTH

20 Hubopyiuinsg mosezna KK MaTepuad CnpaBouHoro KapakTepa

3. Mudopmanus He MuzeT GbITh HCTIOAb3VDANA M0 CJACAYIOUHM [PH-
YHHAM: OTCYTCTBHE HOBHAHLI, HENOJHOTS Xapaktepa CYyULecTBAa NpHJ4-
raeMoro HUBLIECTRA, OTCYTCTBYIOT CBEJEHHS 06 3KOoHOMIUecKoM addexTe,
ROCTYNHIAA ¢ OROILAHNEM

HY#H0e NOAREPKNYTH HAN AONONAHTH

4. TIpeasoxkerna no yiayuulenno nHGUPMALHOHHOTO H3XAHHS

5. Mirepecylouias TemaTHia JAna  onyO/HKOBAHMS B H3ZaHHAX
TIHHHTOH

HaumeunoBaune opraunsamuy (opeanpatius), noutossil aipec

moaHoeTs, . I, O, rededon sanonuuniiero kapry

Tara nRano HeHIS KapThl



CONEP)KAHHE

Beeaenune . . e e
CoBp&MeHHble Ten.nonacocnue cyu]'u.nbuue yc’rauouhu . P
Crocobnt moBbllleHHs IHepreTHueckofi sddekTHBROCTH cvluunbnux YCTAHOROK
KOHCTPYKLER H OnbIT ahcnnyarauun TERJOHACOCHBIX VCTAHOBOK AAf 3epHa

Jlurepatypa . . . e e e e .

Huro.aair Cewenosuy YAHYEHEL]
TEMJOHACOCHDBIL CYIWHIbHBIE YCTAHOBKH 1,19 3EPHA

Orsereraentntii 3a sunvek . A, llecrepuuna
Perawxtop B, I'. Pruujesa

Texpen J1, B. (CKkopodneatosa

I
2
13
38
47

Koppextop P. 1 Nubuaoas

Caano B Hadop 17.11.R9 Tloanncaro p netatTs 4.01.90 Buicokast nesarn J1-48019
dopmaTt 60> 90V s 3.25 yeca, new, a, 4.06 yea, Kp.-oTT, 330 yuo-uan, o
Han. Ne 154 Fupas 1450 3K, Jakas 112 fleHa 65 kon.

ITHUHTIH xaeSonpoaykros, 1051487, Mocksa,
lllepGakopckas y.a., 3052

Mpou3noAcTReHHO-HaAaTeAbc kI KoMduhaT LUHHHTIH xaebonponykros
123290, Mocksa, IUmuroscku#t np,. 39



