ISSN 0135—~4442
Focarponpom CCCP

# umcTUTYT

"
arpONPOMBILINERHOrO KOMNNEKCE

MAYSHO-ROCAEROBATEADCKNR MHCTRTYT NHGOPMAUMN W TEXMHHO-SKOHOMHUECHNX HCCREROBARMR
MACHOR ¥ HONOHOR RPONMWNENROCTH

E. T. Netpos

MEPCMEKTUBHLIE CXEMbI
XNALOCHABXEHUA

C KOHOEHCATOPAMU
BO3AYLIHOIO OXNAXELEHUSA

S

&

T s
MSCOMONPOM
Mockea—1987 ‘



AsTop ofgopa: Eami.rexi.Hayx E.T, I e T p o® (Zen
TS ¥

EETDAZO-

YA 621.57.04%
_Herpos E.T. CESME c
TOpaNME 1 - Mo
ATpOHVMTIVNGI, 1987, 28 c.! 8 mmi. BeGmorp.: 38 masB. =(Xow
x )e
B o630pe CXBMH c
D Omzcams
CIOCOCH X pasi MOTHOC—
TZ, %
¢ BOSAYE~

HOTO OXIEXNSHEZ.




OB30PHAS MHOOPMALIA

Mo nporpamm
¥ OCHOBHbIM HaNPaBNEHWsIM PA3BHTUA OTPACHM
XOnoaurnbHAS MPOMbILLNIEHHOCTb
1 TPAHCNOPT

EBEAEHAR

BOHPDGH PAIMOHANBHOIO HCHONb3OBAHMA POCYPCOB CTPALHM = OLHOIO M3
AHTYANBHNX HAIW®
B ¥ COLMAaNBHOrO passuTda CCCP
Ha I986-I990 romu ¥ Ha mepuonm xo 2000 roma.

i BO-
I MORST OHTB 3a CueT HuD HA
pa: y c
TopaMit (KBO). Omur CXOM TAKEX o~
TAHOBOK HA DAIe X v ra-
80B0# ® ApyrEX -9 o
B palioEax ¢ B
OHE ¥ IR MACHOl ¥
Omgcanue B 0630pe Cxem ™
y KBO
npR cHCTOM pasim . Ye=
JIOBHEM it HpH [po q
BKCIUIyATAIM XOMOMIIBHIY WCTIONL 208A
HHe DPALMOHANEHHX ¥X par aro 000 TOATEMBLOTHO
pador, X CpaBHu-

TONBHOMY aHANUY.

CXEMB YJIAJIOCCHABYEHAA C KOMNEHCATOPAMI BOSYIHOTO
OXJIARIFHIA XOOMAIHHNK YCTAHOBOK PASIMUHON MOIHOCTH

Xoxomansase Magof ¢ KBO pa B Ma-
a0s GuroBEX uH
oHepax, Temwnoormasa B HEX 0UBHE wpdagTuBEL

TionayR BOSIYXE O 0=
HMOUBD 0COBOTO Wi epes op %o~

st



JIOMETEROTO ATpeTaTa, 38 MCKTOVHNCM OYOHh MAJMX CHYOBHX —AmIAPATOB,
KOTODHE o BO3IYXA.
TODH IJIA MAJHX y JIeTRO
B HANCRHO upu  smBsKoff
HADYRHOW TemmepaType BOSIyX4. ONHAKO JJA MX PACOTH HEOCXOIUMO ZOC—
TATOUHO GOJBMOe KOJATISCTBO BOSNYXA, NpH 2ToM PadoTa BOHTWIATOPA CO3-
Ia8T nymosol afPexT. B B0HAX C OYEH XAPKAM KTUMATOM NARIOHME KO-
JIOHCAIMK MOXeT HOIUHATBCH BHI® HODMAJNBHOI'O M3-32 OTHOCHTEJIBHO 'BHCD—V
kot TeMmepaTypH OKpyRamueR cpemH. ECIM Ke MMEeTCA HeQUXOMMMAA 0=

mank nosepxHoCTH, KBO HOpMAJBHO BO BCEX
KIIX SOHAX.,
Jins Masmx MalEH 0Te yxe,
JJMTENBHOS BPEMI yol c
[30] , HOBH® -
HOCHHX (25, 16] . Omsako moc~
NefHue Haudomee >HIOKTHBHH NPH DaGOTe B COLTABE XOJNOMMWBHEX YCTAHO=
BOK cpermeit ¥ Gossmoit B KB0 B T8~
KHX HHX ¥ YAX MOKHO Tvma ABM, AR
u AB3, ; ¥ BHITY cepmilio Ha Tammmic-
KoM, B TpyTHX 3aBoTIax.
B mocxenuee BpeMs pan KBO BO
we [18] , OTVXI, BHMKTVxonommpome [29]  JDYTUX OPraHNSALHAX.
Tipoxoe KBO B ¥ SaBHCHT or
s u
XOJIO=
mwrsHOlt ¥ B Py, BRIOYAT
BO3MOXHOCTh PACOTH NPH HMBKO TOMIEDATYDe BO3SNyXa B pemiMe 063 MO~
(mpm C moMOmBD
©CTeCTBOHHON IMDKYJIAINM WK Hacoca);
y nofaTY B yoTpott-
oTBO IR

YBEIMUCHNA SORH OXJAETOMUA Uapa NepPel KOHNSHCATODOM NP BHCOKOR
TemIepaType KOHESHCAInM (B JeTHee BpeMd);
oY HA B

OKCIVIyATAINN;

¥ e

(us-~3a TEeMIEPATYyDH  Dapa
Ha HATHETAHWA KOMIDOCCODa). . K

Taposue b 4 you g HpH I

Ke Yepes NOMeUWSHWA B SMMHE6 Bpema I'ONia MOIYyT EMOTH TeMOepaTypy MHo-
BSDXHOCTH HI® TOMIOPATYDH TOUKE DOCH X Ip. 3

oD TpecdynT ®ax OTIGIHATBHEX
CXEMHEX peuioHmi, TaR X D XOJIOIIE HEX
¢ KBo, namms M HATOREHX




XOJOIMIBHEX YCTAHOBOK, A IUIT STOT0,B CHOW OYSpeNb, HBOCXONEMO CHH-

TOIRPOBAHMS XOJOIWILHOK u3 ' HMED-
WX BHCOKODH QNOCOOH DB s W KOTOPHM
CHOTOMH B
SKCILIyaTalyK ¥ MAKCHMAJBHO YMEHBUANTCH JKCINyaATAIMOHHHE B&TDATH.
llamHos AMEBT 0CO008 Iasy cpenuek
¥ GoasloH aBHOCTH, |B MATHX PHX =
viC] L K cucreme A B 00y KUBE-~

HUS, OONYHO OTPOMATCH YNPOCTHTEH KOHCTPYRIMI ¥ CXOMy ¥ CTR0UAN3HPOBAT:
pexuy padory YOTAHOBKE B TEUSHN® BCETO NGPUONA BKCILYATAINE,TTs He-

3

3a CYeT Orp . Mero-
Iu TaBIOHEA pH PATYDH BHGUR

Hell cpemy IpuBeneHH B CJOXyomEM pasiese 063opa.
TIpE MAKCMMAJIBHOM HCIONb30BAHEA 8CTECTBEHHOI'O XOJONA XOJONMIBHAR
D pu ~

HOM pi Cpef.
HOCTH PACOTH UDH TOM MM HHOM L
TIABHHM OCPA3OM KIMMATAUSCKUME YCNORMAMY B paioHe  NPeRNONATASMOTO
BKE, MAKCUMATEHOS ec-
xouona TOIBKO TP CXSMHOM HCION-~
HOHIEM XOJONUNBHHK ¥ HATMON per CCHOB~
HEX BJOMOHTOB OHCTOMH, OCECHSTMBADIMY HOBMOKHOCTB PACOTH IpM  He-
" Taxas TeH-
HOHINA ¥ ONPEZeMIA WSMEHOHEE LeJOro pAna NpenioxeHnl Mo COBED-
OXBM Ok % y yo-
TAHOBOK, M: HO it XONOR ¥
X PaGOTOCHOCOGHOCT CHCTOMY IPH CAMHX HHSKWX TOMISPATypaX OKpy-
EANIETO BOSIYXa.

B TepBYD 0¥ePENh CIENYET OTMeTNTH PACOTH, B KOTODHX FOBODETCH O
XOXOfia MDH HESKEX TeMiepa-~
Typax HapyzHoro Bosmyxa (t£) ¢ HOMOWbD S0TECTBEHHOM IADKYIIIMH
xuagarenta t, > bg + I0. [ipH STOM IMDKYIAMMS Xialaresta  Oyfet
OCYHleCYBIATBCA 82 CUBT YAGTY TeNioBol sHepru®, orTdapasmoll or  PX-

TeNA KO~
u yerpoiicrsa ( nf)y UTO
PYHIMOBADOBAHNS TAKUX CHCTOM 063 NONBOIA MOXANMUECKOH 2HEpIuK K

Hepeus o Ip] B OX6-
uax B padore Yecrepa [32] .
B CXeMmaX KDPyIHHX
XONOIUIBHAX YGTAHOBOK ¢ KBO Bepmue GHNO MpefioxeHo A.A.Hecsmmmy u

B.A.MBourvKoM. B uaCTHOCTE, anocs (pEc.I) ¥ HAT-
HeTATENBHHE 1Dy peny aEEReH ¢
7, a D o DACUONOKHTE
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Puc, I, Cxema XomommmsHok

yoTaHoBKH:
I ~ xommpeccop; 2 - WCHADH-
ol Y Teab; 3, 4, 7 - 3aNODHHE BEH-

14 TR} 5 - DeryMMDyOIEE  BEE-
THIB; 6 = KOHNOHCATOD BOSLYI
HOT'O OXJIAKIGHA

HA OTMBTK® BHNE Korza nom HESKOH#
™ BOBIYXA HITKe
KHIGHUA, KOMIPECOOP OTKIWYAGTCS, A SANODHMA BOHTHNS 7 OTKPHBAGTCH.

nap
XJANATEHTa, ofpasynumiics NDM KMNGHWM B MCHADETENS, NONHEMASTCH B
KBO, mamxul XJATATOHT NOX NefCTBEEM CHUHN TAKSCTH CTOKAST B MCNADH-
rexs. Teamuee [2] mpemnomena KOMOMHAIUA CXSBMHOTO pemerHA (puC.2),
ROTHA ecracnsmo—mpzwmom ROHTYP EK/IYEH NADAJVIGNBHO KOHTY=

Ty ¢ TpuH T.0. cxema.
JIOTMIBEGH c %
TexpHuM KBO, BRANYGHHEM B ROHTYD C
Ta TRY » y °
BOLAHOTO OXJARIEHMH,
Tipe mapareasHofl padore napy
us u HX B 6 u 3 napan-
JONBHO, OTKYNA KUTRAR Hepes 00
TyNAeT B WONApMTeNs.BedTMA® 8 ¥ I0 sawputH, a 7 X 9 ~ OTKPHTH.
Tpx padore TEDH XJ TocHe
B e
YAGTHHAS KOHIGHCAIWA TAPOB, & BATOM XJAJATGHT NOCTYNAST B BORHOH
THe , BaTeM YepeS DeryiEpyouee
y 4 mocry. B per ¥ 5.BoH~
Tam 10 B 9 BaKPHTH, & 8 X 7 = OTKDHTH.
Tpr padore napH
B 3, rme on X ¥ 9epes peryJi-—
Tyvmee PO 4 B DRI,
Tipw B HEXE B




Puc,2, CxeMa ONHOCTYNEHYATOR XOJONMIEHOMR

YOTAHOBKM C HapasieNbHOK pacoTolfl KOHIEH—

CaTOpOB "

I - KOMIpeccop; 2 — MCHApHTeNh; 3 — KOH—

JIeHCATOD BONAHOT'O OXJAKNeHEA; 4, 5 - pe-

rysmpynuEe ycrpokicrsa; 7, 8, 9, 10 ~ sa-
TIODHHE BEHTHIH

HCIAPHTEN® OCTANBHAR YACTE NADOB XJANAT'GHTA U3 MCHADMTENA NOCTyNAeT
o Ty b 4 peHTW 10 B Bosuymmult KOHNeH-
caTop, Tae , ® vyepes D yoTp 5 camo~
TEKOM IOCTYNaeT B MCNADHTENE, BeHTHMM 8 B 7 SaKDHTH,  BeHTIIE )
OTKPHT I 006CTEYeHUs HesaBuCEMOH pacOTH.

KOHTYD B CHCTEMS (ucna~
DRTENS - BOSAYWHHE KOMIPECCOD), NO MHOHEN &BTODOB, YBENHYHBAGT XO-
u X0 y

it
AHANOTWYHO® DeueHHe MPeIIATaeTCA B padors 3 NPE NapasleipHod
padoTe KOMIDEOOODHHY XOMONETHNMN MANNH, DH UACTH NAPOB ¥ KOHIGH-
carTopa, OXIaEmaeMoro cpenolf o Gonee BHCOKOK TeMmepaTypoH, meperyc—
KAOT B KOHIeHCATOp, OXjiaxuaemult cpemoll ¢ donee musKof remmepaTypoil,
a HEIKOTO XJ U8 Hero
TocKe NPOCCEJMDOBAHMA B HOIADNTENH MANMHM, B KOTOpof  KOHTeHcaTop
OXAAKTASTCA CPeoR ¢ BHCOKOH TeMmepaTypol.
Ha puc.3 h B KoTOpOK
aReTes cnocod, OHA nBe
XOJOJFIBHEG MAIMHE, OIHA WS ROTODHX MMéeT KOMIpeccop I, KOHIGHCATOP
gt BeRTHNB 3 B Mcnapmtens 4, a BTo-
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Puc,3. Cxema c

HO ma-
AN
1, 10 -1 ;2=
3, 5,7~ BEHTIM §

4, 6 - mcnaprresm; 8, II - MOCTH; 9 - KOHOEHCA-

TOP 12 - BEHTHIB
pas - 10,
HES, b4 6. Kpome aTore,  yCTAHOBKA
mMeeT Moer II ¢ Ha JEHHUH
rompeccopor I ® 10, x aHanoryunull MOCT B C NPOCCENBHEM  BOHTHIEM
5, noJ0CTH Q¢ no-
JIOCTBD HOMADATSIA 4.

pa oGpasom. I

MApH XIATATEHTA M3 i B BOTf=~
HOTO OXJARNeHHA. Kmmxmk uamirem- APOCCEJMPYSTCA B BOHTIWIE 3 M JW~
TET TPA RR3KOM 4, VIOTIBHOE mefcT-

mEe. B orolt maimme xol-uzeima'rop 2 oxzamzaerTca BOHOM.
AHATOTEYHO BO BTODO) MamiHe KOMIODECCODOM 5 OTCACHBAXNT HADH XAA=
aTeHTa W3 8m X B 6,
Romxnit AeT wepes i}
BERTANL B WOTADUTENH 8, B KOTOPOM, MCIADASCH UPW HMGKOM [AMTOHEN,
TPOMSRONNAT XOMOMMIb A ddPexrT,
B 3mMHee BPeMA, KOTTA TeMIEDATYDA OKDYRANIUETO BOSIYXA EMEOT Of-
TAPOB X: B ROH~
neHcaTtope 6 c'ranoswrcn Gosee HUWSKAM, YeM B KOHHeHcarope 2. B B5ToM
CAYUae OTKPHBAGTCA BEHTEAL IO ¥ vacTh NADOB XJATATOHTE WS KOMIDac—




copa I wepe3 MOCT 9 IEPelycKawT B KOHAEHCATOp 6, & COOTBETCTHEYWLWeEe
KATKOTO XAAJAT 3 mocuemerc pemy ECH
Dbes3  wMocT IT ¥  xpoccesbHuit BenTwm I2 B memapuress 4.
Tlpr aToM GOMBLAS WACTE napon XJNAATEHTA OCEMX MAlMH KOHIEHCUDY=—
705 TDE HUIKOM
Wi moxasareJelf Boel ycwaaomm B [eJI0M,
B B eMolt B
pacxona saTpar HA Xono~
52, X B pacxona BONH, B
TOp 2.
B padore [4] TNPeICTABNEHA CX6MA IPOMEXYTOYHOT'O OXJARNEHEA XJaT-
ATEHTA C NOMOUBD eCTeCTBEHHO-IMPKYMAMONHOM cucTemu. Ilpw aToM  On—~

napa. padora XOMONMIBHON yCTAHOBKH

¢ it ¢ nOMOIBD u

MOKOTY napos G TOMOWBD ecrecT-
BOHHO-MPKY/IATHORHOR CHCTEMH TO'O X6 XJANATEHTA.

Auanor pacdoTH u cHCTeM

B padote [23] A mpoMexyTOwHO-

ro B MHOTOCTY y ¢ KBO. B me-

PHOTH, KOIAa BHIIE TABJNSHUA KUVISHEH

B MexcTy HIKE cxaTie KAK

B KOMIPOCCOPHOM IHIUIe: MUNKIL WATATeHT B3 KBO IPOCCOIUPYETOS B Mek-
TPYCHO® HPOCTPAHCTBO IPOMEXYTOYHONO TEIMIOOCMEHHEKA, INe OH KMIHT ,0X-
IAXTAS XJANOH, NOCTynAawmai ¥3 nepeoft cTymeHM BO BTOpYD. Odpasywumpi-

CA DpU KUTGHIA TP 10 TpY BHCOKOR
oTyneHs ¥ HaTHeraeTcA B KBO, IIpX CHWNGHIN IABIGHHA KORTGHCATMM HIKE
neHns B XONOIUNBHKEKE S8 CHeT

NEPeKTDYGHUA ADMATYDH OCYWECTBIABTCA NEPEXON HA ONHOCTYNGHUATYD CX6-
My DadoTH, MOXCTYNEHIATOS OXJAXISHWS DeajMsyeTcs NyTeM ecTecTBeHHOR
IEPKYIAINE XJAlaTeRTa 083 3aTPaT GHODIMM HA PAdOTy CRATHA B KOMI=~
peccope BHCOKO¥ crymneku,

B nocnepuue rofu MOABANMCH PaGOTH, B KOTOPHX MPEANOXEHM CXEMHHS
PemeHus, UCMOABAyOUUE B TOW WAM UHOK CTOMNOHA NpPUHUWMNON CTECTBOHHOR
IMpKY/FINEE XJIATATeRTa B XOJIOMAIEHEX yoramoskax [6, 7, 33] .

HA wMacHOt ¥ MONOUHOM ITPOMEI~

JOHHOCTH HMENT CAMO8 D KBO,
COXIMN KOTODHK B OOWHO HE 0T
BexBHO Py OHOPHHE Ba PyOexou H3BOCTEH OTRT
yoranopkd KBO HA KPHIAX MDOMHIVIOHHKX STAHUA M BEPXHEX WIOWELKAX OTK=
PHTHX BOTAKAN, KAK HA
taK ¥ u MAC=
HoOft X He 5 B DA CAY=
BEE B cayuRe KOMMHH

OHTB MeTonH ero

7



Tipr padore "y o yEe B UDOHEC~

ce X
TH HONAYME X2 B uTo

BAOTCA ONEEM H3 THonaw

on AefOTERGM DPASHOCTH NABNOHWf KOHUGHCAUWA ¥ JWnomua (B HToM
cayuae SIDH MEHEMANEROL ero
PAREHOCTH C YUOTOM b3 OXe
sasnanmx yorpoficTs U IMNPARMITECRUX MOTEPH);

nox mefcTRueM PATHOOTH
I ¥ REAeHMA ¥ Hamopa cronda (mpxt
D8 He ONpeleeHHOR OTMOTKE HAL OXJARIALINM YoTpOKCTBOM)§

Tox Bazopa, HACOCOM, WM CYMMADHOTO BOS=

W KUNGHWH, HANODA CTONGA K-
ROOTH ¥ HACOCA.

Bulop TOTO WM ¥HOTO CHOCOGA HONANH XJATATEHTA ONDSIENAETOR OTHO~

CHTEMBRUM PACTIOVIORSHIGM KOHOHCATOPOD M OXJAMIARIMX NPROOPOB, IHJIpAB~
B Tpydax, TEMUEPATYDH KMIICINA B MK~
CHMAILHHM BHAYSIGIOM TOMIIGPATYDH KORUSHOAIME,

Cxenma i b3 cnocod nonaT®
XJIBATEHTE LMK GMTh BHOPAHK B
TEXHUKO~BROHOMMYGCKIX PACIETOR C YUSTOM YONOBMA SKCIUyATAME ¥  CHE—
il OPOR3BONCTEA.

Tepaue B 3 b3
XOMOIUBIEE Y © KBO 1
OHHEX KOHTYDOB HOJYYSHH B padorax JleHuur
HHOTHTyTa cepna HO-
OIOTOBAMNE XONOAIEHHK c

HYAAUMONHEX KOHTYPOB, 9TO JIOKASHBaeT ¥X NSDCHEKTHBHOCTS IS onpene-
JISHMME KIEMATHSSCKNX SOH OTpANH. OFEAXO DAZ BOTDOCOB,  KACAREMXGH
B pacdoTi KOH-
Typa upE iy s PH BOB~
nyxa E JpyTEX a Taxme padoTh ¢xem ¢ HACOCHOR
nonaweft LIANATERTA TREOYRT Ha
ol BN IPOMHIJIOHHOA YCTAHOBRe. JINA STOK HENH B EHCTETYTO CMOHTHEDO=
BaKA XOMONEIBHAS 150 xBr, BOg~
MOMHOCTE WCCHGEOPANAME KOHTYDS KAX ¢ ©CTOCTDeHHON INpKyImmel Xa2j-
arvenva, TAK ¥ ¢ NPEWEYAUTSNEHOR MOTAved AMIKOIO XJIAIATOHTS HACOCOM.
Ha pmc.4 cxema cremua. leam
TABMOIC WCOJNeNOBANMA HA CTOHNS - YNDONSHMe CXOMH, DACHEDSHHE  BOB~
MORHOTO JIBANAZ0HA MCCHASIYSMHX POREMOE PACOTH KOMODSCCODHOR XOMOIEINE-
HOW yOTAHOBKE, BRAMGAS DONEWH, XADAITODHN JUIA CXOM 0 60TECTBOHHON
MEPKYAMIHEH XONOIWILAOTO ATeHTA, A TAKKO WCUHTAHWG JOTANISPOR DM
TePEMEEHRY YCIOBNAX PaCOTH.




PHc,4, CxeMa SKCNEPUMEHTANBHOI'O CTEHIA IJIA MCCHSHOBAHAA  MPO-
1eccoB B XoMOmUmHON yeranoske ¢ KBOs

I~ - 33, 5,6, 7, 14, 16 - sa~-

nopHag apMatypa; 4 - 8 -

3 9

ox-
3 10,12 15:
I8 ~ perympypmas apvarypa; II - OTHE/MTE NS MMIKOOTE;I3 - Decu-
Bep; 17 = UGHTPOOERKHHE HACOC

I MOGTUAGHYSA NOCTABNGHHUX Hefiell B CXOMy CTEHA BBEIEHY HOHOJ~

YRACTOX Dy o apmarypolt, cosmEmsEt
4 CTOPOHY { )¢ B Ha-
oo, MERNY z P Bu-
TIOMHEH B BULS o a B RAueCTHe NPEHONA
p.  Crenn i ©
e + KAIL KBO, OTHENMTONH  E(-
KOCTH, POCHBEL, i HACOO WA Tep 500 2

T8,

M, KDOM@ TOTO, DEry EDYDyx
u apuarypy ( 18 ¥ RACOC EMERT OURONHHG
JMERY TDPYCONMPOBOAOB ¢ apmMaTypok 3 ¥ 14.

&



Cremn oGpasoM, XoJ areHT H3

an 9eped B CTyTeHb KOMII=
peccopa. [oce CRATHS HapH Tynaer B BO3~
JYWHOro 2 OTKYHA gt areHT

84 CUeT nepenafa NABIeHWA WM yepes apmaTypy I6 ¢ nomoumpo Hacoca E
HcnapuTenb. Harpyska B Mcnapure/e CHUMASTCA C IOMOWBK BOMH. OTHeJat—
TeH CHYRAT T cTonda  EAl-
KOCTH B Omy JOHVE TPY C nexso §
TOIIOOMMEIHOTD OGOPY/IOBANAS TPM HCINTAIVY KOMIPECCOpa B LEKNG XOJNO=
TUTEHON MAINHH OpPaHMSyeTCA BCIOMOTATOJNEHHE KOHTYP "rasoBoe KOJBIO"
c s o
OCYNECTRIAETEA DEryJMPOBAHMOM 6T0 DACXONA C MOMOWpD Bajauxex 3 ¥ 5.
TorKa XNANATEHT 9epes 3afAKKY 5, MIUYS KOMIPEccop, MOCTYIaeT B
KBO. llanee wepes pecusep KUIKUL XJATATEHT HACOCOM depes OTKPHTYR
16 B
CTeRN A MCHHTARMA SJIEMOHTOB XONOMMIBHOL MAIKRH, KOMIPSCCOPOB K
e a7leMeH=
TOB B WHPOKOM o6 mapa-
METDPOB, BRINYAA pabo'xy CTEHIa TIO DOXMMY C ©CTECTBeHHOH ImMpKyrmmeR
XOJIOIMIBHOTO aTeHTa MpX OcoGos
Kak , TAK X

B omHolt cXeme xmamm;uuk YCTaHOBKK, C HOMOWBD CTEHNA BOSMOXHA OT—
paCOTKA BCEX MOTONOB ONTHMAJBHOTO DPOrYJMPOBARNA KOMIDSCCOPHON XOJIO-~

TmIbHO ¢ KBO B KDY’ y (o1
PACUETHOTO DexEMA KO DoxmMa C
‘aventa).
B padore [9] CXeMH MHOTOOT;
ROTODHE padoTH K&K C  6CTSCT-
BeHHON X1 » TBK K © noavet
PR Ha pue.5 oxema

¥ c

TO OXJAXUSHHA, B JOTHOM DeXEMe DacoTH, KOTNA NABJEHMEe  KOHIOHCALMM
XJANATGHTA SHAYMTEJNBHO BHING, YeM HABJNICHUS KHNEHMA B KCD&]}ZTBJ['EHOﬂ
cexmu II, B XOTOpO# XOJON NDOM3BONATCA NpH OGS BHCOKOA TemiepaTy—
D6 WMIeHWd, TADH XJANATOHTA SACACHBADTCA ®B cekumwik II, 12, I3 n
HATHETADTCA CTyNeHAME I, 2, 3 KoMOpeccopa B KOHLGHCATOD. hikiniicing
XJBNATEHT CAMBAGTCHA B POCHBOD M IOCJS NEDEOXJAKIOHAS B IIPOMEKYTOIHOM
COCY® TONASTCA Y6PeS BOHTAMD 9 ¥ DETY/MPYDIe BEHTIUM OHOBA B HO=
TEPETENbHNe cenmvK. HAcoc B 970 Bpema He padoraer,. BeRTWwM I7, I5 m
8, a TAKRe POryMpynUME BeHTWNh (sampuxka) I8 saxputs. Temmepary-—
PA KWIEANA XJANATOHTA B ceKmmax I ¥ I2 peryimpyercs wianavams 14
® I6. B 3WMHoe BDOMT, KOIZA NABIeHHNe KONICHCAUNMM MEKS NABIOHUA Idi-
nemws B ceriuax I ¥ 12, B padory BONAeTcH HAcOC (B DANS CIyYaeB
MORET OKRA3ATHOH Y HACOCOB HA KAk

10
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Prc.5. Cxema MiOTOUEJEBOR XOJNOMMABHOK YCTaHOBKN
ox.
2, 3 ~ CTymeHM KoMIpeccopa; 4 — KOHIEHCATOD BOS-
IYUHOT'O OXJAKESHMA; 5 - Decunep; 6 - NePeoXNAITUTEND;
7 - macoc; 8, 9, IS, 17 - pentmuu;I0, I8 - perymmpyemue
peHTwm (samsmexy); 11, 12, I3 - memapurenu; 14, 16 -
PeryJMpyniye KJIANaHH

Iyo TeMIepaTyPy KENEHWS), OTKJIONALTCA CTYNGHE 2 U 3, ¥ OTKDHBAKTCA
BeHTWm 17, I5 ® 8. B oTOM cayyae padoTaeT TOJLKO NepBas CTYNEHE
Kommpeccopa I, OTCACHBaMWAA NaDH XJANareHTa 3 cexgus 13, a 43 ceK-

muit II # I2 napu mo JHEAM 'BEHHO MOCTyNanT B
MUHY A 0 CTyneHe# Komi~

PECCOPOB JIGOTO THNA MORHO 3 JIBH
asB Ty (up o OTLEND~
HHX COKIu#) - oWe ¥ SAKPHTHGM BXOJHHX DOIy/MPYHUMX &IIADATOB G

RomKYeHuen 00BOHO! JuHmi  [10] . OuucAHHHG CXeMH XADAKTEDUSYLICHA
napa nocze Heuapdieds B

sinee BpeMa ( i QIEG B CXOMAX NOTaHNepob
[11] = oIy A I8 paiionos
¢ B TOYeHHS L BpeMOHE ¥ TPE HEBKOB oM~

nepaType BOBLYXA.
B ormeapmL. padorax [6, 7] Npemiarasred MCHONBSOBANME ARKYMYLH
TOPOB XoJoNa B cxeMax ¢ KBO, UT0 B pAe CIYYASR HOBBONAST LOBHCHTE .
PacoTH ¥y B IpOIECcCE Kp; ]

i
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Omia w3 sajay B HiX Yo~

TAHOBOK C 0 =~ BHOOD pe-
weHA yana " zo BpeMe-~
HE MAJIO BHEMANWA YN@AAOTCH BJMAHMD BXONHHX NADAMETDOB Iapa Ha  of-
fer1uBHOCTE PAGOTH Tipe B
nETHee BPEMA TIEPOTPeB Napa HA EXONe B AIMADAT MOXET nocTATaTh
50-80°C n xaK #A PO~
HeCCA KOHTEHCAIAE, TAK W HA OJHPOKTHBROCTS PACOTH XOJIOMAIGHNX YOTAHO=
BOK. CKOPOCTB - OIMH 3
s@berTHRHOCTE mp ero MOZOT
WeTs 0co60e 3HAYEHWe NPH BHCOKOM HAIDERe XJaJareHTa, ONHOBPeMEHHOE
BXONHEX napa Bo C BHOUHAM TeIIo=
BHM TOTOKOM npH u
(OpMADYOT YCJOBMA BAYANA KOHEOHCAUMH H DAC=
1o pamanm

B zeTHee BpeMs XOJOIWIEHHE YCTAHOBKE BKCIUIYATMPYRTOR OCHYHO WDPH
BHCOKO# TeMINepaType KOHUGHCAIWW, B CRASH C 4eM Temueparypa HArHeTa-

TEJBHOTO TApA JUIE TAKAX XJABJIATOHTOB,  kak R22, R 7I7 ® R 290,

nootiraer 100-130%C, Us-8a sMaKol MHTEHCMEHOCTE TORIOOTIAMH CO CTO=
PONH BOSTYXA B pasy soua.
OXJARNEHUA NEPETPeTOrO NADA XJANATeHTA. B CBABK ¢ HMSKOE MHTEHCHE-

HOCTBD or napa WIOUATA  TEII006-
MEHHOW NOBEPXHOCTH, SAHATOR BOHOA OXJAXNEHWS, OKASHBAOTCH B KOHJIGH—
caTopax 4TO CHuXaeT  sddexTHB~
HOCTE ammapaTa.

Oroy BaJeRHHX s
yanm P mapa u TpEBOJIO K

PasHOOGPASEN uenéocnosamm CXeMHHX pemeruii, WONONLIYEMHX B npuemax
XONONMIBHHX yOTAHOBOK. Tak, B pame oprammsamut KBO NpUMOHASTCA TOMb-

xo B aB ~ amapaT BOjA-
HOT'O B mpyrux - H ~ anmnapart
- B opamx

YIMTHBAGTCA SOHA OXJARNGHAA, B IPYIMX - STA 30HA MCKIDUOHA ¥3 Dace
CMOTPERNS.

no 0 BPEMOHH ox@~
M RAR O TaK u o X
JARIEHAS M KORNOHCAIMA, B CBASH C 9THM CXOMH OOBASKE AMIAPATOB CHBA=
or ® B
KOTOPHX HAANY © TOMIO
© BORAHHEM
B padorax [20, 31] Ha %

B pANG CIYUASE i

TEABHYR pacoTy " npu
aTom MoxHo

12



MONONBBOBATE B OCHOBHOM IV CHATHH THKOBHX HATPYSOK B JIBTHOS BPOMi.
B passHellien mpE 6066 HUSKEX TEMIEDATYDAX BOSHYXA DTH AINADATH MO-

TyTH OHTR W B nepeoxaauurenei,
B raxmom us MOEST OHTH
DeHA Kai NAPAULIJBHAA 0CBASKA COMl, TAK M TOCHEHOBATENEHO-ADAl~
JeIBHAS. HHTEPEC Korfa
cXoMa u KOH-
n o BoeM ]

CEOD 0YBDEb, BECH NOTOK OTNEJBHOTO ANNADATA PACHPENEVIASTCH MO  CEk-
muAM amiapara. JlocTORHOTBO TAkoll 00BA3KK -~ HpocTOTA  TPYCONPOBOLHEX

per P 0TI
YPHMEM IOBEDXHOCTH M BeMTHIATOPOB. [Ipy Takolft cxeme OCBASKE AlNApETOB
¥ coKimmil HEBOSMOKHO MHTEHCHJMINDOBATE TEIKOOCMOH 34 CUET  yBEJHYCHs:
GKODOCTH JIBMEGHIS XJANATGHTA HA BXONe B TPYGHO® MPOCTPAHOTEO.

ox u MO0
peaMsoBaTh Ipu HOll CcXeme 0GBASKE C  HAPAMIEIBHOH
padoroit coxuult wrm ApaiIeBEOl Padorol

cexuull ¥ DY TOCIENOBATENBHO-NAPAIIIENBHON CXeMS OOBASKH AllApaTos
(puc.6). IIpm nocaeNoBATENbHO-IAPALIGNEHOR padoTe ceKml B cxXeme o
napanesbHOll OCRASKO) ammapaToB nepsag Ipymna cekummh (ouEa WM HEC—
KOJEKO) MPOJHASHAUGHA X XJANATOHTA, & BTOPAR = JULi DOATUIAE HPO-
necca KoEmeHcammg, Taxas padora cemmMH NOSBOJNAST  MHTEHCW]HUHD:

Puc.6, Cxema IOCH6I0BATEIEHO-NAPAISIEHOM

OOBASKA OTJINBHUX ANNAPATOB:

1 - sarseTaTesbHH{ TPYOONPOBON; 2 = KOH~

3 3 -~ man-

KooTHHR TpyGOmpOBON; 4 - BXONHON KGIIGK-

TOp; 5 ~ BOHTIE HA NPOHAKHOM TPyCONPOBONE;

6 - amapar BOJAHOTO OXJIAKICHMS NEDEIPETHX
TAPOB XTAMATEHTA




BaTh n B34 CcYer y
NIRRT XJANATeNTA, HO WX TpydompoBomHAs oGBA3KA GoJes cnouﬂa n
nomia OHTh 0COPYHOBAHA OTOOpaMM JUIA OTBONA KONEEHCATA. IIpH NOHIRe-

HEM TOMISDATYPH BOBIYXA KOHJIEH=~
CALMH B COMMAX NMA OXJAXJOHAS 0apa, 9TO NDUBONAT K YBOIIYSHID
Iy amn CHyUAAX — K CO3NAHN0
THIPABTKTECKAX TPOGOK. OOHTHO U3 KOJl=

JIOKTOPA Uepes TMIpABMYecKHl 3aTROP B POCHBEP. PeryiMpoBaHMe CHCTE—
MH M3MEHBHMEM DACXONiA BOSAYXA OTHGJBHHX CONIMA MOXGT MCKIOWHTh M3—

GRTOuHOB oIHAKO per e
wh u YOJORHAT
AlNapaToR BONAHOTO OXJANRIEHM.
Tips odBsiaKe
AR H B 0T~

ZenpHHX I'PYHNAX amlapaToB. B 5TOM GyYae DeIyJEDOBANHG OHCTEMN — H3—
MOHEHHA PACXOIA BOSIYXA HECKOJBKO OGJOIuAGTCH, 14K KAK YOJORMA Pado~
TH BCEX CeKmi KAXUOA IDYNIN ANNADATOB ENSHTHWHH.

AsTopu pana pador [19, I7J OTHANT. NPEINOYTOHN® PasAeNnbHOMYy JpO=-,
BENSHID 3 nepez Onraxo
AHATH3 padoTH C Y4eTOM IBRDAB-
JMfHeCKEX NI0Teph B ammapatax [28] NpE paslioMBHOM NPOBGJGHMVM  IPo=
LECCOB OXJARNOHWA ¥ KOWIGHCAIMY NOSBOJHI BHABHTS SHAUMTENBHEA DOCT

9TEX TOTeph PR bl
BOHH 2 b4 nowcka Gonee PAIMOHAJBHOIO
DOSHAA SALATH. n
KOHIEHCAIMMM TOXe B JBYX Ipymnax c \paJL
apHolt cxemol OCRASKE, HO B IepBOlf IPyllle ANNAPATOB PEAJM30BATH HE
Tponece a b3
TieperpeToro napa. IR 3T0T0  HEOCKOMAMH ammapaTh ¢  JUmHOR
Tpy6 1,5~3,0 M ¥ WicioM DANOB TPYS pamukM 4-5, IIDR  COOTBOTCTEYRNEM
00 n BHYT—

PeHHAA NMOBepXHOCTH TPYS OyZeT mMeTs GoJiee HMSKYD TEMIEDATYDY, eM
TeMmepaTypa qTo
Tapa, UEPETPETOTO B ANPE no‘mxa. TIps DTOM THIPARIAYECKME MOTOPH B

tteprofi Tpynne a 9 TIPe~
BHIAET OCHYHHE YPOBHW M
HACKWeHHOTO mapa. B padorax [ZI. 28] UpABONEHH DE3YABTATH  DKCIie=
PIMEHTATBHOTO napa
R I2 B omuuoumolt TpyGe. OUNTHO® HNOATBEPRISHHE npemmec'ma XOJIO=
MMTBHEX YOTAHOROK. B YCROBRAX,
TAWHOMY TIPOJUIORSHAD, TOKA OTCYTCTBYeT.

m yaaa b4
nocpamena tawme padora C.B.Maxaprepa w T.d.Kpyriioso#t, B KXoTopolt

AHATMBWDPYNTCA DABJMYHHE MOTONH, B TOM WMCHO M CHOCOO NOBHUEHWS 5
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QOKTHBHOCTE PAcyIH CHCTGMH 32 CUeT MOJATH AWKOTO XJAafare.ra B TDy~
nepea Omnaxo B padore He
CXOM C YUOTOM ToX—

HEKO-KOHOMIYECKIX TOKAsaTenoi.,

B page pacor mpeanaraeTcs perp napa
nATH 38 CueT napa ¢
¥ GapGOTUPOBAHUA €r0 YBPEe3 CIOA KMAKOTO xaazarehra. Ha sTow npuh-
wne padoTapT Bce NpoMexyTOWHHE cocyxw tuna CIA. Kax moxaswuawr pe—
SYNBTATH AHANMB3A, HAHCONBUYD DDEEKTUBHOCTH MPH HCTONE3OBAHMA BTOTO

cnocoga uMelT XONOAANBHHE ¥ OGuusnli BAPHCK XUA-
KOTO XJIazareiTa B NOTOK NEPETPeToro Napa B

" CayuaeB HedfOKTUBHMM M3~3a TOFO, UTO SHATHIOIBHAR 0L RITKOCTH
cpasy INONAUAaeT Ha IOBEPXHOCTE TPY ' OpH OTOM 8=

(OXTHBHOCTh TEMNOOOMEHA ¥ YBOIMWMBAKTCA IMAPABIMUECKHe nortepu. lpm
0apCoTHPOBAKIK NAPA Yeped Cuiod MIIKOCTH IMIPARTIYECKHG NOTEPH TAKKe
X uro Orpak T HoI ST OXMAR~
JANUpX YCTPORCTB Npu GoJbiloit 1HOCTR
HIX ATPEraToB.
B padore [14] mpenzaranTcA KOHCTDYKNA ¥ NDUHMIM PaCOTH TEMIO0C-

MOHHIKA i, TORHCHTE Xouo~
JUITHHEX c sa  cuer
ero y MOXIY n
(pMc.7) COmEDWET CEKIMW, BHIICJHGHHYD U5 KopUyoa ¢ BePTHKATGHOR Tiop-
TpyGolt & MexILy
KopuycaMz # TpyGoit; BHYTDUH TPy Ol BEPTH-
KANBHHIL KOIISKTOD C 'y W COILIa-
MA WIS DACTIWIOHUA KIIKOCTH.

T pa LY oGpasoM. Yepes HATHOTATe b HHE
DY nap or B npE
BTOM noToK napa BHyTDE TPyOH. HEn-
ROCTH ¢ momMoumB® wm comex,  Tonazas

HA TOBEPXHOCTh NMeppopupoBanHOd TPyOH, OHA MPOTEKAST Wepes Nepdopatmmmo
HA TOILIOOGMEHHYR METAJUMYSCKYD HACAIKY, 4TO OGECHEWMRAST JIONONHHTEIh~
HOO BDEMA KONTAKTHDOBAHMA B 30HO C MAJHME CKODOCTAMA Napa. Hemema-
DUBEAACA xmucacn. COOMpaETCA B OTCEXe M CHOBA HONAETCA HAC0COM  Ha
C memsp
HA BXON® B THIIA ConIo c
OTHEPCTHAME B y3KOM COUOHMN LA 00 X
HUA ¥ PAsroHA, JANHO® YCTPOHCTBO NPH BHCOKOK SffeRTHBHOGTH TEIIO0G-
MeHa TOTSPH HA YJACTKS KOMIPECCOD =
KOHTEHCATOP, OHO MORET OHTH HMCNONBBOBAHO TAKK® M JIT npouexy'm'muro
OATARISHUA TOPOTPETOTC AP B IMAKIS 0
VAR, Tpa MOEQT OHTH cena-
PATOPOM.




Puo.7, TeIIOOGMEHHAK KOHTAKTHOTO THNA:
I - mxopHolt marpydok; 2 - cGopHult oTcex; 3 =
dopeyEka (Comno); 4 - BEDTUKANBHHE KOMIBKTOD;
5= i ;6= 7 - mup-
xocTHHR JmpHkk 8~

9 - nepdopmposaHRas Tpyda; 10 - Hacoc

Ipu neperpesax & Orp T BHCOTS,
ecum B
cXeMa it y 3
" IByX Cexiuit Go~
Jge TONHO DEAJKINBATH IPOLECC napa mocue x
TOM CaMuM pasmeps L ox-
" napa, saTpaTH Ha
NPHBOX o CHCTEM G
THIR B 3a C¥BT TOTD, YTO0  BCH
(82 sony o bt ) B
onHolt rpymme (; ), Ipz aToM mapa Ha
BXOZE B Giaxo x uTO TAKK®  NOBHUAST
BipexTHBROCT ¥X PACOTH LyTOM YBEIHYGHIA CKOPOOTH JIBUKGHHA DR HA
BXOI® B TPYCROS KBO des Gonpuioi
SOHH OXJANKISHES, b

Tiofiava I B OXeMAX y HO8BO=
JieT MUMEHATH ANNADATH KOHTAKTHOLO THNA HE TONBKO JJS  OXJBRNOHAA
Tapa Tepef, KOKIOHCATOPOM, HO ¥ JUIA NDOMEXYTOUHOTO CXJARISHEL NADOB
B CXOMaX NBYXCTYNEHYATHX yoTaHOBOk. Ha puc. B IpencraBieHa  cxema
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£ oxnazt-

g 0

b oxsaFden
yux yompodemd
Pre. 8. Cxema IBYXCT: it c
I,2 - cTymeEm 3, 6~ TEa; 4, 9 - IDDeE2RINe DeCHBEDH;
5, I3, I7 - BacocH; 7 - D B =7 moma; 10 - or-

HemaTess AmmrocTH; IT, 18, I9 - samemwa; I2 -~ mmeifmut pecweeD; [4 - NEpoOXNANNTSNE XISNATOH-
- ra; 15, I6 - peryMmpymmMe BEHTAIH



Y 0

eM u Tama, B raxoff  ycramoske
nap nepej B Tma 6,
B KorTopult MANKOCTH NMOZASTCA C MoMOUBD HAcoca 17 M3 HPEHAKHOI'O DOCH=
Bepa 9, B amnapar KOHTAKTHOIO MPOMEXYTOWHOIO CXNAWIGHWA HADA 3
KUIKOCTH NONAGTCA G HOMONED HACOCA 5 U3 JPEHAXHOTO pecwBepa 4, WOT~
IATKA C TIOMOUEW JUHMHA TPYOOMpPO~

UPOBO™0B C POTYJIIPYKUMMI BOHTEILAMY (M3 OTHEHMTENT MANKOCTH H JuHeHi-
HOTO pecuBepa). B JNeTHee BpeMd NAp M3 MCHADATENBROR CUCTOMH INOCTY—
TaeT HA BCACHBAHWE NEPHOI CTYNEHM KOMIDECCOpA, TNe CHIMASTCA C NOC~
OX. B mima 3. Tlocie mocuemyo-
mero CRATHS BO BTOPO¥ CTYTGHN KOMIPSCCOPA ¥ OXJAKTOHMST B amnapare
KOHTAKTHOI'O THNA 6 map HanpapigercA B KBO OxJawfeHms, OTKYZA  Mul~
ik XJANATERT CTOKAGT B OTAGNUTENB MIUKOCTH (BEPTURAIbHIA CTOAK);

JHHEA 8 CAYKAT AR s
HAcocoM I3 TocJie NEPEOXJAKISHEA B amapare 14 XUmai XJaJAreHT NOfa—
erei B OXJAX yerp . Ox: B ire T4

©TCA 34 CUET KMIGHWA YACTH XJAIATEHTE, KOTOPAA HANDABJASTCHA HA MO~
mexyTouHNlt NOKCOC BTOPOM cTyNeHu. B OCOHHE~BECEHHEe® M SHMHE® BDeMS
TOJA BO3MOKGH [EPEXON HA DeXiM ONHOCTYNEHYATOTO CHATHA G HOMOJH30B&-
HEeM OGBOIHOY JIMHUE C Saypmikod I8 Ha BTOPOll CTYNeHM, ANNAPAT KOH—
TAKTIOLO TMNA 6 B HTOM CIYy49a0 OTKINYAETCA. B pexune 663 KOMIpAMA-
DOBAHKA XAALATOHTA B 3UMHG BPOMA NODBAA CTYNEHD OTHWIOYAGTCA, HAD
96pes OGBONHOK TPYyGOmpoBox ¢ sammukkofl I9 Ha mepmoit CTYUeHA K 06—
BOIHOH TPyCOUpOBOXN ¢ sanBixkofl I8 na BTOPO} CTYNOHH 38 CYeT  pas—

HOOTH KUNGHIA X B Ama-
paTH KOMTAKTHOTO THna 3 B 6 ¢ Hacocamu I7 m 6 B 9TO BpeMd He pado-~
7207, BRIKOOTS OGS u3 o B OmnAKKA~

Liee. yeTPoilcTBO JMG0 ¢ MOMOWED HAacoca 13, JMG0 3a CY6T @CTOCTREH-
HOIt WHDKYJAIMN 40pes BeHTWIb, MUNYS nepaoxaamurens 14 (xoropuit or-
KI0YA0TCH) o

B oxemax ¢ nogava B OXJAK-
Zawnue HPUOCODH ¥ ammapat THIEA ¥3  OPOME=
XYTOYHOT'O PAINSIMTSNBHOI'C COCYHA, OTKYNA NAp HANDABIASTCA HA HPOME«
EyTOwHIi MOKCOC BTODOft GTyMeHm KOMIPECCOpA.B OCTAMBHOM BT CXeMa
nouTH oXeMe G

W KBO ; p.
oxem X 3 ® G LDOMGNYTOUHHM  XJANOHOCHTENEM
[30].r u ned HIA 0%
DOMORYTOTHOT'0 XA noxR
Lo oxJamuexus, ¥ HA OTRPHTOH BO3-

MomHoCTh yeroftumBolt padoTH cHOTEMH AXe HA peRMMAX © eCTeCTBeHHOk
UWHPKYJAIMER XARATeHTE. B OOUSM CAY9Ae CTAL
KOCTH MOXHO Sa 0987 YOTHHORKM DeryJMpyilix BeHTHILE
PARNNIHK TUANASOHAX HARS
bi:]

SIS KOIIGHCAITE, MPAYEN P MAXOR PASHOG~



‘TR IABTGI KOHICHCAIME ¥ KWINEHAT ¥ N4 DEXUMAX C BCTOCTEOMHON INp-

MOXOT
HEX Tipn KBO B O
HEX CXOMAX X. XOTJA LHDK,
HO yRANeHH OT nexa, yora-
HOBHA Hacoca I or KB
N0 IEPKYJIAIMORKOTO DECHBODA.
llepewmcnenHye B padoTs CXemu ¥ ¢ KBO
moryT” TDH DEROHCTPYRAL HpeRIpUa—

T, a TakEe B NpPOLECCO CHHTE3A CHCTOM XJANOCHAGNSWWA HA CTAMM
TPOEKTHDOBAHIA,
PETYIMPOBAHUE XONOMULIHK YCTAHOBOK
C KOHIEHCATOPAN BOGIYUNOI'C OXNARIEHAA

TioBsmexue s@mmﬂuacwu PAGOTH XOMOMZIBHEX yCTAHOBOK ¢ KBO B
KDy Tpedyer paspacoTKd ONTHMAJSHEX
per KoTopHe, ¥ COOTBUS GTBUE COIVIACO=

BAHHMM 3GKOHAM MIMGHSHUA DOTYJNPYEMMX NADaMOTPOR BCS CHOTEMH, 00ec—
TETMBATE OH MAUMyM OXCIYATAIVOEEHX BATPAT. BOe BAKOHM NOMRHN OHTH

TIOIYUCHE B 1A CTANME Tp
DOBAMIA XOIOTWIHHIX YOTAHOBOK.
per mapame TpoB HO yo=
TaHoBKA ¢ KBO B KD] nop-
TEMOEPATYPH OX. o0pexta (AWM OXJ2KIAGMOTO MPONYH-
T8) NDK 3HATHTONBHOM KONGCAHMM B TEUOHE TONA TEMICPATYDH OKDYXA®=
Wero BO3NYXA K TeMIEpaTYDH
XJAJIATeHTa,
B neTHee BpeMa NOpH T PATYPH HaDY: BOSIYXA DAC=
TeT TeMIepaTypa n
Kit. TIOBWEGHIHE TEMIEDATYDH BOSIYXA B DSNE CXYUaes MOTYT npamo'mo-
Barh pinie BHSKEX TeM-
TepaTyp u3-32 YBO/HYSHMA TEIUIOBOH HATDYSKA HA KOHIGHCATOD, HAPYMHHK
"
Ilpr ER3KO# TeMuepaType BO3LyXa
KOUOHCEIU, B CRASH C YoM y XOTOTO~
IBHOCTH, WO COBZAET HeRLY X0~
¥ ¥ TOTPeCHOCTH B XOJONE.
pecy DI obsexta (Wwm ox=
TpoxyKTa) ocy OGHUHO
HOCTH B IMAPOKOM
TpEeH Ip WMeOT B NAHHOM  GIydAe
emocody u3 HEX fB-
TR TeIa 060p! OTHUM IVIACTMH BCACKBA~
BRI ofneNa. Mep’ Ba}

POBEHEG HA BCACHBAHWE X JP.



FPer

i paTypH G TOMOIER S0~

JOTHKOEHX DETYJIATOPOB. ONHAKO, ecit

Ban? it B TEUGHNG  BCEDO
cTeneHK (or b zo 1),

70 B GIyuae BHHTOBIX Pe-

M, COOTBETCTBYRIN YCJOBMD DABGKCTBA BHYTPOHHe(l X BHeumel creme-
Helt T BHUGNIT NABASHILT, TaK AK IPX NOCJENYOUEM YMEHBLOHZE CTONGHW

NOBHUEGHNS JABJGHUA Pe3KO Nazaer X

pa. MosToMy B CX6MAX JIBYACTY. ¢ KBo
MORST OKASATBOS L@, 1 'pe: mma Al ¢
BUHTOBKME KOMIDGCCOPAME B NIGPBON GTYNGMM W ¢ NODUHEBHME - BO BTOPOH,

pin e 3
koMpeccopamt ¥ KBO HeoOxomma DpaspadOTKA LOHCTDYRIME — DETyJHDYD-
X G B BHYTDeHHo#t cC7o~
TEHR TOBMUGHNS JABJEHIA,

Tipr 3 e 1eHT,
KOMIDECCOPOB MOXHO DEA/MS0BATH C MOMOUBH BXONHHX DEryUpyOIEX amla-
paros, cexuulf WM KOPIyCOB, THCJA

DO70B, pery. [10,
15] u np. B BXOIHHX Der

DPesKo BaTpaTH II0 CPABHEHNN CO
o 1o DesmMoM.

B onyuae, korma  tf <t - 10 (£, - OpoméxyTOwHAT TeM—

neparypa), Moxer BepxHelt  CTymeHu

(cexnm) xommpeccopa, a mp £ 4 <%, = I0 = NOMHOS OTRIKNGHHE KOMI-
peccopa,  TemmepaTypa BOSAYXA, IPH KOTOPOH OCYMECTEIASTCA OTKILMEHNS,
HoXENE OuTh HA cramm

Yexosue sarpaT npE
fX TEMISPATYDH BOBIYXA pery; T6M-
TepaTypH Bl TAKHE CTIOGOOH
D KOTOPH® I 3a cuer DECXOTA BOZ-
myxa { WACAE yraa NOBO=
pora i ). Ipu 5TOM XAs~
ZIOMY SHAUSHMD TEMIGDATYDH BOSAYXA HONHO COOTBETOTBOBATE TAKOS 3Ha=
UEHMO TEMISPATYDH KOTOpoe youosne
CYMMADHHX BKCIIATAUMOHHHX 3aTDAT HA NPHBONH KOMIPaCCODPOB M BEHTMIA-
TopoB KBO, Per PATYDH HBMeHB~
HEeM PACXOTA BOBLYXA G TOMOWSD Jraa y
ocyueo: © HOIIOE:

HACKOT'O HIM SJASKT npubona (y 25l HE KBO
nma AR B AB3), Hurepsax yraa JonaCTe cocTan~
aser ot 25 mo wmmyc I0 rpamycos, ABTOMA HE=

yiva y Jonacrel OCYMECTRIATE
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ONTUMANBHOE DOIYJUPOBANNS, TEPH KOTOPOM MOVIOKSHES JIOTACTH & KAXTHE
MOMBHT BDEMEHM COCTBETCTBYET ONPeNeJeHKoff Temieparype BO3Nyxa. Bia-

Tonapa iy per MORITO MISPATY DY
KOIIeHCAIUM XJalareHTa B NpONeNax j 1°6,
PACXO] BOIYXA MOKHO HAMEHWTH TAKAS G TOMOMB KANOIW, KOTOPHe

OCWMHO JCTAHABNIBANTCA HA BHXONE NOTOKA X3 TONIOOOMENHOA CEXML. Yi-
PABADT OTHPNTHEM EAMAK BPYUHYD UM a5TOMATHYOCKM, MPiTYemM BOSMOKHO
#AM3W ONHOI'O ammapara. llecmoTpa

¥a 0, 9T HAIBSYM calti per ap-
rauoM, OHA He SHEPIETANECINX SaTpaT,
B JIOTHE® BPEMA INKOBOG i v
ot BOIIYXA, ¥ ero Pacxo=
Ii& C TOMOWBD YDEMMYEHMA WACTOTH BPAUSHHS BAJIA BONTWIATODA MM TOC-
y yraa fomacreit, Ax
BOBIYXa NI03BOIAET MOHNBUTE ero rewmeparypy Ba 5-10°C. Jlua aroro we-
HOTBaYOTON BOIM WM BACAKE C TOpHC=

THM JSM, CHCTOMH YB el
TaK KaK B CIyIAeE HO CXOIET

KOT'O-CHUNGHVA TOMISDATYDH OLIAKIALIETO BOZIYXA M3-32  HENOOTATOWHO

TOHKOT'O PAaCIwIeHus BONM B TOTOKE BOSMYXA. JBOJMUCHWE CTONGHH DACIHIG-

o, JuameTpa ceuenuit XO=
TA ¥ DOSBOJAST yReMuHTh 3¢ HO
OHCTDOMY sacopemm ceuoHrA (QOPCYHOK ¥ BHXOLY ¥X H3 CTPOA. Kpome mro,
KaK
Topa mpolecca u3-33 it Ha
n D
Yumtusag 8710, B Ipolecce CJIOZyeT Tpemy Go=
JIBe HANERHNS METOJH CHATAA NMKOBHX HATDYS0K IDH MAKCHMAJBHHX SHAYS~
HUAX PATYPH BOSIYXA. A pe=
eI it sanaus c
H3ONTOTHOR a rakme ¥
BOTAHOTO © Maok

Y70 KACAeTCA DACXONA DHEDIUM Ha TPORSEONCTHO XOJIOHA, TO PENMMH Pa-
GoTH TIPE HASKHX
TA BOCHMA (MIATONPHUATHH, HO W3~33 Mayofl DasHOCTE JAReHM KuNemMs X

MOKOT IHTAENE XANAD oxnam~

JTammEX yeTpoieTB uepes DeIYJNATOPH ero MONAdM, OCOCEHHO IDNM MCHOMB30-
Bam xe pas-
HOCTH KATEHIE &
B OTONL MDOXWX NDSNOJAX KO BOSINA YNASTCH.

B vesnx y noxava
XJANATEHTA OCHYHO 00 3a cUYeT ora KOH~
JleHcal®, YTO He TaeT
null Xonon miA D vamri, C LexBD



sy nonacTelt BATOSH o

Fayman a raKKs WX Hac-

™ , WOT YAcTH
WO OTJIeNBENX annapaToB [22, 24] .

B Nocaiejee BDEMA LMPOKOS PACTIPOCTDAHOHN® NOAYTUM CHOCOOH OPaHE=

qeHUA Ba
HATHIM CHl=
xaeToA U3-0A I TaK
EaK vACT, DOBEPXHOCTH BAHATA XUMKMM XJANATOHTOM. OTH CHOCOOH 0fecme-
YUBAKT B pa=
dore [24] omucans JCTPORCTB LA B

TpyCaX KOWIGHCATOPOB, & TAKK CXOMHHO DOUICHHS JIA 0COCHEUSHUA MX Ha=
Hajexnol paGorH, Ha JMHMH CTOKA KMUKOCTH M3 KOHEEHCATOPR B JMHeMHmI
PECHBEP NOCTAVIGH DEryJATop "fio co6A“, KOTOPUil NpA NOHMECHEE JABIE-

HBT uem CTOKY KOH=
ReHcara;
Ha Jommm mpony napa B pecusep mpexry PeHE Iap=
JeHus "nocre cedn”, B
£ He Jony i nepe FHLKOTO

14, B vemwioe BpeMA I'ofa CH SBTOMATHTECKI SAKDNBASTCH.

By HS T4 KOHNOH=
caimnt, : TIONAYY HOOG=

FUTKOTO X: B : Tpu

Jmoon B cxemax G OXJIAK-
Janumnm ¥ i He APKO YPOBHSA, OOmAaga
XIAJIATGHTA B OX. YOTPOHCTEA OCYWECTRIASTOS N0 TOPSTPEBRY Xiaf-

ATEHTZ C HOMOUBD DeIYJATOPOB G
DOTAYY XIAJATENTA B OXTARIADIE® YOTDOUOTBA, B KOTODHX MHOOTOR  OBO=~
Gopmuii yPOBEHD XJAIATEHTA, TAKES OcymeCTWBTGH G MX TIOMOMER,

Tawm 0CpasoM, y ¢ KBO

K Der ge 0. oomma (mm TeMmepaTypH
KOTO ) @ TevmepaTypx TpR YOROBYM
OTAH WIETATEHTA B CUNARIADUES
npx YD 203~

nyxa, per HAPAMETPOR XONOTEABHOR yow

TAHOBKE ¢ TOMOWRR TEPE B ©

TAMA naer

HO TONBXO pexiM wi

HPONYKTOB, HO  TEKEG U MUHIMATBENG OKCIUIYATAUMOHHH® SATDATH.



BAKJICEIIE

Aam3 MaTepuasop myomacanyit 3a DocsensMe 5 JIeT I03BOJHET CLEJATH

‘BHBOZ, WTO CXeMAMM XJIA, ¢ KBO B~
JIANTCA CIIOAYRUEe: ¢ Pa3leJBbHHM TPOBENOHUEM IPONSCCOB OXJARIG—
Rug n B 1 TOBEPXHOCTHHX i 0T~
JeTHHIX CORILAX ¢
OXJIARTOHAA T KOHIEHCAINM NePeIPeTOro uapa M XOHUeHCAmm! HACHISH~
HOTO Hapa B e £
TOPerpeToro mapa u napa
Cmt X ) B
PesyJaBraTH o I cxem  Xyano-
¢ KBO » 9TO Ha UpH=-
DONGHHHX BATPAT KAK CHCTOM HENOCPEXCTBGHHOTO, Tait H PACOOIBHOTO
saTpaTH Ha D 3
% .
CTAIME CHU3UTH BATPATH B CPOl—
HeM Ha I0-25% I PasIIHEX KMMATHIECKAX B0H CTPAHH 0 CPABHOHIN O
TpE T

Jl9is BOHM ¢ YMODEHHHM KAHMATOM ONTMMAJGHHG SHAUGHMS MIMATBHHX N0=
penanos paTyp B
- 5,0~7,0; B scmapurensx - I,8-2,5.

TpR
i it crenyer PR ‘TeMIe-

parypu okpyxakuell cpem na 7-10°C mmte TeMmepaTypH KMmeMMs. Tips
padoTe y des T
UM CJIeNyeT TONNEpAMBATE NOCTOAHHOE, WSMOHAA PACKOX BOSLyXAa  Tepes
KBO,

Ha P! e ¥ sa8~
BEESK © ¢ el uTo

wm HX IIpR peruma  padoTH

(mepexon HA pexmM 063 KOMIpeccopa M o0paTHo).

RHIKOCTHHS ¥ NADOBHO o B
NOMEWSHUAX , NOJKEN OHTE b4 HA YCHOBME
HHA mpu it Temmeparype B SENHOE Bpe-

MA TONA. 3TO OGCTOATENHCTBO TPeCyeT NPHEATHS TOUHHX NDOSKTHHX Delie-
Hmlt, KOTODHO MOSPOMUE OF MAKCHMAJEKO YRENWNTH HOMO TPyGONDOBOKOB,
SMROCTHOTO U TOIIOOGMOHHOrO 0GODYROBAHER, UPONHASHAYGHHHE IMA  Yo-
TAHOBKM HA OTKPHTHX RJIE 5
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CONEPEARVE

BBGHISHEE eecevecsssasassncnoscssassrcatsssnccssnaassnsennasss

CxeMH Xz, c

y pasm
PeryanpoBaHue XOJNONENBEHY YCTAHOBORK ¢ ROHJISHCATODAME BOS—

IYILOTO OXTMAKTCHET asevessasssoasscscsesssonrasvnsssssanssones
BEKIITSHAR o0
JlETEpPaTyPR ..

3aMeTeHEHe ONEUATHE

Crpanmus Crpora Haneuataso CaenyeT wMTaThH
3 I3 cHESy | XmAamATeRTA XuagaTeHTa IDE
3 3 cmmsy | B.A.VsowmERom. B. A.JMpowmmxox /1/.
7 21 ceepxy 9ATOR
caatze OXLNAKTEGHES
8 18 cmmsy =

OMCROT'O HOJHTOX—
HEYQCKOP0 EHCTHTY~

8
12 17 cBepxy | TemmepaTypa Ha~ TeMIepaType Oapa
_mepex
nape. DoM
I3 21 cpepxy | A XIamaremTa IS OXJBXIBHES
XATATORTE

14 IR omepxy | momsEoro BO3IYMEOTO




Hagexc 83248

Hena 40 x,

" gz=1 ‘1861

X deo

‘sumendogun  w9RdoSHO  LIWWHELHMHOI Y




