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TEMJIOUCNOJNb3YIOWHWE XONOANIbHbIE MALLUHBLI - MYTU PASBUTUA
N COBEPLLUEHCTBOBAHUA

Tennoucnoav3yrowue Xo0n00UNbHbIE MAUUHBL OMHOCAMCA K 9HEP2ONPeoOpazyiouumM CUCmemam,
pabomarowum no o6paAMHbLIM MmepMoOuHamudeckum yuxkiam. Ilepeuunoil snepeueii 018 SMux ma-
wuH cayxcum menio. B coomeemcmeuu ¢ knaccuguxayueti, smu Mawunsl pasoeieHsvl Ha cledy-
IOWUX KAMe2opuu CO2NACHO 8U0A NPo8edenusi KOMIEHCUpYiowezo npoyecca: copoyuontule (ao-
copbyuonHble u abcopoOYUOHHbIE), IINCEKMOPHBIE U KOMNPECCOpHble. B cmambve npoanaiuzuposa-
Hbl HOBbLE CXEMHO - YUKTIOBblE PeUleHUsl ENTOUCHONbIVIOWUX MAWUH C MOYKU 3PEHUs dHepeoche-
Ppedicenus U IKOI0SUYECKOU De30NACHOCIU, A MAKICe 0CECUeHbl NEPCNEKMUBLL COBEPULEHCINEBO8A-
nus. Taxowce paccmompervl 03MOACHOCIU TMENTIOUCHONLIVIOWUX MAUUH 8 CUCIEMAX mpu2eHepa-
yuu. B cmamve 0an 0030p éknada o0ecckux yuéHvix 8 co30anue u passumue menioucnonb3VIouux
XOI0OUNBHBIX MAWUH U MENI08bIX HACOCO8.

Knroueevie cnoea: mennoucnonszyrowas Mawuna, aOCOpOYUOHHAS MAWUHA, IHCEKMOPHAL Ma-
WUHA, KOMAPECCOPHASL MEeNIOUCHONIb3VIOWAS, MAWUHA, MpUceHepayus, s3HepeocoepedceHue.
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| BAOOCKOHAJEHHA

Knac mennosuxopucmanbhux X0I00UTbHUX MAUUH GIOHECEeHO 00 eHepeonepemeopio8aIbHUX CU-
cmeM, AKI npayoiomy 3a 360pOMHUMU MEPMOOUHAMIYHUM YUKIAM, 3 MENIOM ) AKOCMI NePeUHHOT
enepeii. Midc coboro mawunyu po3noodineni 3a cnocooom 301CHEHH KOMIEHCYI04U020 npoyeca Ha
copbyiuni (a0copdyitini ma abcopoyiiini), excekmopri, komnpecophi. [Ipoananizoearo Hosi cxem-
HO-YUKLO0BI PIUEHHA MAWUH 3 021140y HA eHepeo30epedcenHs ma ekonoiuty besnexy. Buceimueno
nepcnekmuel YOOCKOHAICHHSA MAWUH WIISIXOM 8UKOPUCMAHHA IX 8 cucmemi mpuzenepayii. Oyine-
HO 6HECOK 00eCbKUX GUEHUX 00 CHBOPEHHA MA PO3BUMKY MENnj0BUKOPUCTNAILHUX XOJO0OUIbHUX
Mawiun ma menyiogux HAcocis.

Knrwouoei cnosa: meniosukopucmanbHa Mawuna, adcopoyiting Mauuna, elceKmopHa Mauluna,

KomnpecopHa menjiosukopucmailvHa Maututu, mpueel-tepauiﬂ, €H€p2036€p€9iC€HH}l.
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I. BBEJAEHHUE JUTSL €r0 OCYIIECTBIICHHUS MOKHO HCIIOIB30BaTh 000N

DHepronpeodpasylone CUCTEeMBl B COOTBET-
CTBHH C TOJIE3HBIM 3()(eKToM pazfensioTcss Ha TpHU
TPYIIIBL TEIUIOBBIC MAIIHHBI, XOJOAMIBHBIC MAIIMHBI
W TEIUIOBBIE HACOCHI. TeIUIOBBIE MAaIIMHBI IIpeodpasy-
0T TEPBUYHYIO TEIUIOBYIO JHEPTHIO B 3JICKTpHUYE-
CKYI0, MEXaHHYECKYIO U TETJIOBYIO.

[Tone3nbiM 3((hexTOM XONOAMIBHON MaIINHBI
SBIISIETCA TOJIyYeHHE XOJOAa Pa3IuyHOro TeMIepa-
TYpHOTO NOTEHIIMANA, TEIUIOBOTO HAacoca — MOJyYeHHe
TEIUla pa3IMYHOr0 TEMIIEPAaTypHOro NOTEHIHAA.

Jnst TOro 4TOOBI MOJMYYHTH JBa MOCIEAHUX MMO-
Je3HbIX 3(dekTa «HeoOXOIUMO COBEpPIINTH KOMIICH-
CUpYIOIUI Tporecc, 6iaromaps KOTOPOMY CyMMmap-
Hasi SHTPOMHS BEIIECTB, YYaCTBYIOIINX BO BCEX IPO-
Ieccax ocTraBaiach Obl, 1O KpaifHell Mmepe, HE H3Me-
HOW» [5]. BTropoif 3akoH TepMOAMHAMUKH HE OTperie-
JSIeT XapakTep KOMIECHCHPYIOLIETO MPOoIecca, Tak YTo
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B cooTBeTcTBHM € 3TUM XOJIOJHMJIbHBIC MAIIMHbI
Y TEIUIOBbIE HACOCHI TEPMOJMHAMHUYECKH BCETNia CBS-
3aHBI C TETJIOBEIMH MaITHHAMH.

PaccmoTpuM 3Ty CBSI3b ¢ mO3HIuil pabodnx Be-
IIECTB, YYaCTBYIOIIUX BO BCEeX Mporeccax. BapumaHT
TIEPBBIA — TEIUIOBAsl M XOJOAWIbHAS MamIuHa (TerIo-
BOM HAcoC) MMEIOT pa3Hble paboume BemiecTBa. B
9TOM CITydae OCYIIECTBIIIETCS MEXaHWIECKHUH CIIOco0
MPOBECHUST KOMIICHCHPYIOIIErocs Mpolecca, a Ma-
MIMHBI TPUOOPENIN Ha3BaHHE KOMIIPECCOPHBIX.

Bapuant BrOopod - TemioBas M XOJOAMIbHAs
MalMHbl (TEIUIOBOM HAcOC) MMEIOT €IUHOe padouee
BEIIECTBO — HHU3KOKUIIANIEEe (YUCTOE MU CMECh) B
COOTBETCTBHH C YCJIOBUSIMU XOJOAWIGHOW MAalInHbBI
(terutoBoro Hacoca). Ilpm 3TOM OCyIIecTBIAETCS
CJIOXHBIH TEPMOJMHAMUYECKUN KOMILIEKC, COCTOS-
MK U3 ABYX B3aMMOCBS3aHHBIX MPOCTHIX — MPSIMOTO
(TemnoBast mamHA) ¥ OOPATHOTO (XOJIOHMIbHAS Ma-
mmHa). Takue MamuHbl MOTyYWId Ha3BaHHE - TETUIO-
HCTIONB3YIOMIHX.

Temoncnonp3yromue MaHbl Kiaccudukarm-
OHHO Pa3JessIFOTCs Ha TPYIIBI 10 crocoly MmpoBese-
HUSL KOMIICHCHUPYIOLIETo Ipolecca. TepmMoxumude-
CKMM KOMIICHCUPYIOLIMH IIPOLECC peanusyercs B
COpPOLIMOHHBIX MAIMHAX, a B KayecTBe pabOuYuX Be-
IIECTB UCIIONB3YIOT CMECH.

B 2XKEKTOpHBIX MaIIMHAX OCY3€CTBIISICTCS YacT-
HBI CIydail MeEXaHHYeCKOTOo KOMIICHCHPYIOIIETO
mpoIiecca C HCIOJNB30BaHUEM MapOCTPYHHOTO KOM-
mpeccopa — KeKkTopa. MamiHbl paboTaroT ¢ JIF0OBIMU
pabounMu BemIeCTBaMH, MPHUCYIIUMH XOJOIMIEHON
TCXHUKE.

MexaHnyeckuil KOMIIEHCUPYIOLIMNA MpoIecc, B
pe3yabpTaTe KOTOPOTO MEXaHHYecKas PHEprus, Moiy-
YeHHas MPU PACIIMPEHUM B IPSIMOM LMKIE, HEIO-
CPEICTBEHHO MEePeaaeTcs A OCYLIECTBICHUS CKATUS
B 00paTHOM, CBSI3aH C MEXaHMYECKHUM KOMIIPECCOPOM,
YTO JaJi0 Ha3BaHHE MAIIWHE — KOMIPECCOPHAs TEIUIO-
HCTIOJIB3YIOMIAS.

Tenmoncnonp3yONIe XONOAMIBHEIC MAIIWHBI
(TEeTUTOBBIE HACOCHI) HMMEIOT CTOJICTHIOI HCTOPHIO,
MyTH WX Pa3BUTHA OBUIM TOCTATOYHO CIOXXHBIMH U
IIPOTUBOPEUYUBBIMU Ha PA3JIMYHBIX OTPE3KAX BPEMEHHU
pa3BUTHA XOHOHHHBHOﬁ TCXHUKU. CHEHI/IaHHCTaM
XOpOoI1Io MU3BECTHBI OCHOBHBLIC HAIPaBJICHUA B pa3sBU-
THUU 3TUX MallWH, aBTOP K€ CTATbHU XOUECT 06paTI/ITI)C$[
K pabotam, xkotopsie BeimonaHeHbl B OI'AX 1 OHAIIT,
OTIPENIeNAI0T COBPEMEHHOE COCTOSHHE TEIIOMCIIONb-
3YIOIIMX MAllMH M HaMeyaroT IEPCHEeKTHBBI MX CO-
BEPIICHCTBOBAHUS U JAJbHEHILIETO Pa3BUTHS.

II. COPBIHIMOHHBIE MAIIIUHBI

CopOuroHHAs TEXHUKA pa3feisaeTCs Ha OTIENb-
HbIC HAMPABJICHHUS W THITBI MaIllMH, KOTOPHIE OMpee-
JISTFOT TIOJTUTUKY B 00JIACTH COPOIIMOHHBIX MAIIUH.

B ocHOBy aacOpOIMOHHBIX MAIIMH IIOJIOKEHO
WCTIONIb30BaHue pabodeld cMecH W3 TBEPAOIO IOTJIO-
TUTENSA, U XOJOAuiIbHOro areHta. IIpocrora ycTpoii-
cTBa, 0E€30TKa3HOCTh PabOThI, KOMIIAKTHOCTh U MPO-
YUE [MOJIOKUTEJIbHBIE XapaKTEPUCTUKU INPUBEIU K
TOMY, YTO 3TH MalIWHBI 10 KoHUa 90-X rojoB mpo-
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IIJIOTO CTOJIETHSI OB 00BEKTaMM 3aKPBITOI0 M3y4de-
HUS BO BCEM MHPE M NPUMCHSIJINCH JIUIIb B KOCMUYE-
ckoii Texnuke [4, 23].

B nacrosee Bpems Takue MaIIWHBI pa3padaThl-
BAlOTCS JJISI WCIIOJNB30BAaHMS B KadecTBE OBITOBBIX
TemIoBeIX HacocoB. Hamseicimm COP  oOmamaror
MAaIIUHBI ¢ pabodel CMEChI0 «aKTUBHPOBAHHBINA yTOJh
— aMMHaK.

B MammHe MCHONB3YIOT IPErOUi UCTOYHUK C
temneparypoit mo 300°C, koaddunmeHT npeodpaso-
Bauus COP=1,2...1,3. [4].

OCHOBHBIMH PaboOYNMMH BellecTBaMU B abCcopO-
IIUOHHBIX MAalIMHAX SBJSIOTCS KHUIKAH COpPOCHT U
XOJOAWIbHBIA areHT. IllMpoko HCIONB3yeMbIMH U
MEPCHIEKTHBHBIME 10 CHUX TIOP OCTArOTCS BOIHBIN pac-
TBOpP OPOMHUCTOTO JIUTHS U BOJOAMMHAYHEII PacTBOP.

Teopust OPOMHCTOTUTHEBBIX MAIIWH B HEKOTO-
pOM CTEIeHU JOCTUTIIA CBOCTO Mpeiesia, a MpaKTHIe-
CKOE TIPIMEHEHHE OTPaHHYMBACTCS CHUCTEMaMH KOH-
TUIMOHUPOBaHUSA Bo3ayxa. OmHAKO <«IIPUMHTHB-
HOCTB» CBOMCTB paboueil cMecu, a UMEHHO, OTCYyT-
CTBHE COOCTBEHHBIX MapoB abcopOeHTa B XJaJareHre,
TEIUIOTHl CMEILEHHUs, JeNaloT OpPOMHCTOINTHEBBIE
MallMHbl WACAILHBIM  HAYYHO-HCCIIEJ0BATEIbCKUM
MaTepuagoM JJIs CO3/IaHHsl MaTeMaTHYECKUX MOAeIei
pacueTa M MPOBEPKH Ha aIeKBATHOCTH CO3MaHHS Me-
TOIUK TEPMOJWHAMHYECKOTO U TEPMOIKOHOMHUUECKO-
ro aHajau3a v onrtumusammu [4, 17].

HaubomnpImmeli mepcrekTuBOi 00JIagaeT BogoaM-
muavnbiid pactBop [13]. Bce HOBoe u coBpeMeHHOE B
00JacTH BOJOAMMHAYHBIX aOCOPOIMOHHBIX XOIIO-
JMJIBHBIX MAIllMH M TEIUIOBBIX HACOCOB — 3TO MPAKTH-
YecKkasl peanu3alus TEeOPETHUYECKHX pa3paboToK, BbI-
CKa3aHHBIX B Pa3HbIE IOJIbl yYEHBIMHU Pa3HBIX CTPaH U
Hay4HBIX KON [4, 7, 22, 23, 24, 26].

Cpenn COBpEMEHHOUN a0COpPOIMOHHOM TEXHHUKE
CJIe/IyeT BBIJCIUTh MAllMHBI, U3BECTHBIE KAK MAlIMHbBI
«IBOWHOTO» W «TpoiHOTO» 3ddekroB. OHM 3apeko-
MEHIOBAITK ce0sI HAJAEKHBIMA U SKOHOMHUYHBIMH Ma-
mHam [ 25, 26].

OTpagHO OTMETHTH, YTO HWMEHHO OJIECCKOU
IIKOJe a0COPOIMOHIINKOB MPHHAMICKUAT TPUOPHTET
B H3Yy4YCHUHU CIICHHUAIbHBIX THUIOB a0COPOLMOHHBIX
MamuH (10 3apakTepy MPOBEIEHUS MPOLIECCOB pPEeK-
TUQUKaMK-Iedpermanyy, a TaKke abcopouuu), aod-
COpOIMOHHO-KOMIPECCOPHBIX JJIsl HU3KOTEMIIEpaTyp-
HBIX XOJIOMMJIBHBI3 MAIllMH U BBICOKOTEMIIEPATYPHBIX
TEIJIOBBIX HAacocoB. MHoroo0pasue IpeaioKeHHbIX
CXEM CTaJ0 BO3MOXKHBIM OJaromapst TiyOOKoMYy Tep-
MOJIMHAMUYECKOMY aHaJIM3y IPOLECCOB M CHHTE3Y Ha
OCHOBaHHMHU CXEeMHO-IUKI0Boro meroxaa [13, 15, 24,
29].

B cocraB maioit abcopOLMOHHOM XOJIOAMIEHON
TEXHUKHA BXOJAT aOCOpONMOHHO-TU(PY3HOHHEIE XO-
JIOAMJIbHBIE MAIMHBI U TEIJIOBbIE HACOCHI, N3BECTHBIE
Kak Oe3HacocHble. Cpeau COBPEMEHHBIX HCCIEI0Ba-
HHI 3TOTO THUIIa MAIIKH 0c000€ MECTO 3aHUMAIOT TEO-
peTHUecKre M JKCIepUMEHTaJbHbIE paboThl, MpPOBE-
JeHHbIX 1o pykoBoxactBoM I'.Itupnauna. MMeHHO
ero paboThI MOCIYKHIM OCHOBO# [UIsi CO3JaHUSI HOBO-
rO TIOKOJEHHsI abcopOLMOHHO-TH((PY3HOHHBIX XOJIO-
JUTBHBIX Matus [27, 28].
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B sTOM HanpaBieHnu abCOpOLMOHHOIN TEXHUKH
oJiecckasl IIKoJia 3aHMMaeT ocoboe Mecto. Pesynbra-
THI HAyYHBIX UCCIleHoBaHMA, mpoBenéHusiii B OIAX n
OHAIIT, BkIIOYEHBI B MHPOBYIO 0a3y NaHHBIX IIO
oTHM MaltnuHamu [14, 18].

PaccmoTpenHbie aOCOpOIMOHHBIE MAIIMHBI OPH-
SHTHUPOBAHBl Ha WCIONB30BAHUE T'PEIOIINX HCTOYHH-
KOB TEIUIa C OTHOCHUTEIBHO HHU3KHM TEMIIEPaTYPHBIM
notexnuaiom (90-250°C), 4to CBsI3aHO CO CBOWCTBa-
MH paboumx cMeced: OocakJeHHueM OpoMHIa JIUTHS,
pa3yioKeHUeM aMMHaKa C MOCIEAYIOMEeH XUMUYeCKON
KOppO3Hel KOHCTPYKTHBHBIX MartepuayioB. Koaddu-
IUEHT TpeoOpa3oBaHus Al a0COPOIMOHHBIX MalIWH
Haxoautcs B npeaenax COP = 0,3...0,8.

111. 92KEKTOPHBIE MAIIINHBI

DKEKTOpHBIE (CO CTPYHHBIM KOMIPECCOPOM)
TCTUIOUCIIONB3YIOIINE MAIIMHBl HMMEIOT INIUPOKHUH
JMara3oH NPON3BOJUTENFHOCTEH MIPH HCTIOIB30BAHUN
Pa3NUYHBIX paboYMX BEIIECTB. MPUPOJIHBIX U CHHTE-
3UPOBAHHBIX, OTHOKOMIIOHEHTHBIX U CMece, BHICOKO-
U HU3KOKUIIAIMX. BbicoKkas HaEXHOCTh U JNONTOBEY-
HOCTh 3THX MalllMH o0ecreduBaeTcs, Ojarogaps OT-
CYTCTBHIO JIBIKYIIUXCSA 371eMeHTOB. CyIecTBEeHHBIM
HEJIOCTATKOM SIBIISICTCS HU3Kas JHepreTudeckas s¢-
¢dexrusnocts (COP =0,2...0,3), koTOpasi cBs3aHa C
OospIIMMH  HEOOPAaTHUMBIMH TTOTEPSIMH  DHEPIHH B
npoueccax B kekTope. OONacTh HCHONB30BaHUSA
)KEKTOPHBIX MAIlIMH OIpeAeiIeHa Creru()UIeCKIMU
YCIOBHUSIMH, KOTJIa BOIPOCHI SHEPreTHIeCKOn ddek-
TUBHOCTH HE SIBJIICIOTCS IEPBOCTENIEHHO BaKHBIMU.

[IpakTHdyeckoe MPUMEHEHHE B MHUpPE MOYyUMIN
JIMIIb TAapOBOJSHBIC 3KEKTOPHBIE MAIIUHBI IS NPO-
M3BOJICTBA XOJOAAa B OTPACiAX MPOMBIIIJICHHOCTH,
oOnajmaromux OOJBIIMM KOJWYECTBOM OpOCOBOTO
terwia (HeTsAHOM, ra30Boi, XUMHYECKON), a TAKKE B
sHepretuke. OJHAKO MHTCHCHBHOE pA3BUTHE KOM-
MPECCOPHBIX MAIINH BBITECHSET KEKTOPHbIE Mallu-
HBI M3 TPAJNIMOHHBIX 00JIacTell NCTIOJIb30BAHMUS.

Teoperndeckue ucciaeqOBaHNUS KEKTOPHBIX XO-
JOAMIBHBIX MAIlMH, pa0doTalomye Ha HU3KOKHITIIINX
pabounx BemiecTBax, ObUTH HayaThl B CepeluHE IPO-
[IJIOTO BeKa M MPOJOJDKAIOTCA 10 HACTOSILETO BpeMe-
HH.

[IpuoputeT B 3TOM HampaBlieHHE NPUHAJICKUT
OI'AX. HccnenoBanuto moasepriuck 6onee 30 pas-
JMYHBIX OJIHOKOMIIOHEHTHBIX pPabouuX BELIECTB U
cMecel, a TakKe pPa3JIMUHble CXEMHO-IIMKIOBBIE pe-
HIEHUS] U KOHCTPYKIMH 3KEKTOPOB. B TeueHue MHO-
TUX JIET COBEPIIEHCTBOBAINCH U YTOUHSIIUCH METOIH-
KU pacdeTa KeKTOpoB. Pe3ynbpTarsl uccieqoBaHuil B
00JIaCTH COBPEMEHHBIX 3KEKTOPHBIX XOJIOJIUIBHBIX
MallMH IpejcTaBieHbl B paborax [6, 8]. OGmacts
MIPEUMYIIECTBEHHOTO HCIOJIB30BaHUSA — MaJlble CIIe-
[IUaJbHBIE XOJIOMMIBHBIE MAIIMHBI C MIPHUBOAOM (IIep-
BUYHOW 3HEprueil) OT BO30OHOBISIEMBIX HCTOYHHKOB
SHEPTUH W YTHWIN3UPYEeMOTro OpOCOBOTO Temjia pas-
JIMYHOTO TIPOUCXOXKJICHHUSA U C IIMPOKUM TeMIepaTyp-
HeIM auanazonom 100...140 C. Koaddumnuent npeoo-
pa3oBaHus ITHUX MalluH COCTaBIISIET
COP =0.28...0.30.
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1V. KOMIIPECCOPHBIE MAIINHBI

KomnpeccopHbIe TETIONCIONB3YIOMHIE  XOJIO-
JUTbHBIE MAIIMHBI TIOSBIJIACH TOCICTHUMH CpEaH
TEIUTOHNCIIONB3YIOMN3 MAaIIuH. TeopeTHdecKknue M dKC-
MepUMEHTAIBHBIE HWCCIIeoBaHMs Hadaiuch B 50-x
rogax mpomutoro Beka [10]. Ilmuknm Ywmctskosa-
[TmoTHHKOBA OCYIIECTBIISIICA HAa HHU3KOKHILAIINX pPa-
0ounx BelecTBax C MCIOJIb30BAHUEM arperara «Typ-
OuHa-koMIrpeccop» (00a KOMIIOHEHTa — TpENCTaBIIsI-
10T TypOoTexHHKy). [lepBoHauanpHO cyuTanock pa-
[IMOHAJIBHBIM HCIIOJb30BaTh 3T MAIIMHBI JUIS KOHIH-
LIMOHMPOBAHUS BO3/1yXa Ha KPYIHBIX MOPCKUX Cylax.
B 60-x rogax 3T0 HampaBiieHHE TOJIyYHIIO HOBOE pas3-
ButHe — B OJIAX Ob1umn pa3paboTaHbl M CO3/IaHBI TETI-
JIOWUCTIONB3YIONINEe KOMIIPECCOPHBIC  XOJIOIMIIbHBIC
MammHbl Maoi npousBoautensHocTH (10...500 kBT)
Ha HI3KOKWITAMINX pa00vHX BEIIECTBAaX, KOHKYPEHTHO
crocoOHBIE TAPOKOMIPECCOPHBIM XOJOAMIBHBIM Ma-
mMHAM. MaIIvHBL peTHa3HAYAINACH IJIS OXJIaXICHUS
HaJAyBOYHOI'O BO3ayXa [[BI/IFaTeHeﬁ BHYTPEHHETO
CropaHus TEIUIOBO30B U CYAOB, a TAKXKE JJIsI CHUCTEM
KOHAWIIUOHUPOBAHUA BO3AyXa Ha CyXOrpy3ax, TaHKC-
pax, celiHepax, B Ha3€MHBIX TPAaHCIIOPTHBIX O0BEKTax
CHELUaIbHOTO Ha3HAUCHHSI.

OOure pe3ymbTaThl OMBITHO-KOHCTPYKTOPCKUX
paboT W SKCIIEPUMEHTANBHBIX HCCICIOBAHUN Tpe.-
craBieHbl B padorax A.B. Bapen6oiima [1, 2, 3], ko-
TOpBIC CTAIH 3aKIIOYUTEIFHON HaydHOW HH(OpMAITH-
el B 00JacTi MajbIX KOMITPECCOPHBIX TEIUIOUCIIONb-
3YIOIIHAX MAIIFH I10 LEIOMY PALY pPa3HOPOTHBIX MPH-
yuH. Hay4yHo — uccnenoBatesnbckue pabOThl B 9TOM
Hay4YHOM HaIpPaBJICHUN MNPEKPAIICHBI B HACTOAIICEC
BpeMs. OTHOM M3 MPUYHMH SBUINCH MEXIYHapOIHBIE,
PETUOHAJIBHBIC U HAIIMOHAJIBHBIC AKThI, ACKIApHUPYIO-
IIMe 3arpeT Ha W3BECTHBIE M paHee IIMPOKO HCIIOJIb-
3yeMble paboune BemiecTBa. B HacTosiee Bpemsi cH-
Tyalnuss Ha pPBIHKE pPa0OYMX BEIIECTB JOCTaTOYHO
CJIO’KHAS, K UCTIOJB30BaHUIO TPEAIAraloTCsS MAIOH3Y-
YeHHbIe paboymle BemecTBa 0€3 JOCTAaTOYHOTO Bpe-
MEHHOTO OIBITa TPAKTHYECKOTO HCIOJIH30BAHUS.
HIMeHHO 3TH 00CTOATENHCTBAa MOOYIMIIH aBTOpa K TO-
UCKY pabO4MX BEIIECTB JJIsi BO3POXKISHUS KOMIIPEC-
COPHBIX TEIJIOMCTIONB3YIOMMX MamuH. C TOYKH 3pe-
HUL COBCPIICHCTBOBAHUA OTUX MaAllUH C OJJHOBPC-
MCHHBIM PAaCIIUPECHUEM BO3MOXHOCTH YTUJIM3AIUU
OpoCOBOro Temyja WM HCIOJB30BaHHs TeIUla Cropa-
HHS NIPUPOJHOIO TOIUIMBA, MPEMJIOKEH K PacCMOTpeE-
HUIO JHoKcuj yriepoxa. Tem Oonee, uro CO; B
HacTosiIIee BpeMs sIBJIIETCS OQHUM M3 HauboJjee mep-
CIEKTUBHBIX pabOYMX BEIIECTB B 3HEPIE€THKE M XOJIO-
qbHOM Texuuku [16, 19, 20, 21], a oGopynoBaunue
Ut SHepromnpeodpasyromux cucteMm ¢ CO, BhITycKa-
10T BEAYIIE MUPOBBIE (PUPMBEIL.

Ha kadenpe xonoamIbsHBIX MaIINH, YCTAHOBOK U
KoHauImoHupoBanus Bo3ayxa OHAIIT mpemmosxeHs!
CXEMHO-I[MKIIOBbIE PEIeHUs] KOMIIPECCOPHOH XOJI0-
nunbHON MamuHbl ¢ CO, B KauecTBe pabodero Beme-
cTBa. B ocHOBe CO31aHNA CXEMHO-IIUKIIOBBIX PEHICHUA
JIEXKAT TePMOIMHAMIYECKuUi anamus [11, 12].

Kak mokasai 3kcepreTHuecKuii aHam3, MpaKkTu-
4ecKasi peajiu3alys IUKIOB BO3MOXKHA TPU TeMIIepa-
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Typax B razoBoM Harpesatene oT 200 no 250°C, pa-
0ounx paBieHUsX B npsiMoM 1ukie ot 230 go 3006ap,
TeMIepaTypax OoKpyxkaromei cpemsr oT 25 mo 35°C,
TeMIepaTypax oxjaxkgaeMoro oowsekra ot -15 1o -10
°C skceprernaeckuit KI1J] coctasmi ot 13 mo 15%.

V. TPUTEHEPALIUS

HepCHeKTI/IBHLIM 1 TCXHUYCCKU MMPOCTHIM HyTéM
MOBBIIICHUSA 3(1)(1)GKTI/IBHOCTI/I TEIJIOBOM MAIIUHEI SIB-
JIACTCS CUCTEMA KOTCHEpaluu — OJHOBPEMCEHHOC I10-
JIYYC€HUEC IBYX IOJIC3HBIX 3(1)(peKTOB, QJICKTPOIHCPIUU

Dol

Ol ey oo

TONOQ 0N T 00X
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(MexaHMYeCKOH dHeprun) u Tema. B ocHoBe kKoreue-
PalMOHHBIX TEXHOJOTUH HAXOIATCS Pa3IUYHBIE CXe-
MBI YTHJIM3AIMH TEIUIA, KOTOPOE SBISIETCS IMPAMBIM
cObpocom TemmoBhIX MamuH. COBpeMeHHBIE TEIUIOBBIC
MalIHbl MAJION U cpeAHeN MPOU3BOAUTEIBLHOCTU BbI-
IIyCKAarOT B KOMIUIEKTE C yTHIIN3aTOpaMH TEIlIa.
Cucrtema TpuTeHepamus — Hepromnpeoodpasyro-
mas CHCTEMa C OJHOBPEMEHHBIM IIPOHM3BOICTBOM
TpeX MOJE3HBIX 3PPEKTOB — IJEKTPOIHEPT UH, TEILIA U
XO0JI0J1a TIPY UCTIONb30BAaHUU OJHOT'O BUA NMEPBUYHOMN
sHepruu — Teria. C TeXHUYECKOH TOUKH 3pEHHSI — 3TO
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00BeTMHEHNE CUCTEMBI KOTEHEPAIlNY U TETUIONCIIONb-
3yIOLLEN X0JI0WIbHON MallluHbl. B opranuzanuu Tpu-
TeHepalluy TJaBHBIM M Ba)KHBIM SBISIETCS HaJM4Me
NOTpeOuTeNel TemIa 1 X0J10/1a ¢ COOTBETCTBYIOLIMMHU
COOTHOIICHHMSIMUA TIPOU3BOIUTEIFHOCTEH U TeMIlepa-
TYPHBIX PEIKUMOB

B 3TOM KOHTEKCTE clIeayeT OTMETHTh, 9TO KPYyT-
JOTOJMYHOE KOHIWUIIMOHHUPOBAHUE BO3AyXa SBISCTCS
MoTpeOuTEeNIeM MEPBOTO MOPSIKa BO MHOTHX CTpaHax
MHpa U 00ECIeUNBACT CTAOMIBHYIO pabOTy CHCTEMEI
TpureHepanuu (yBeJIHMYCHHE CIIPOca Ha OXIIAKICHHE
COBIIAJIAOIIEE CO CHIDKEHUEM CIIPOCa Ha OTOIUICHHE).

CoBpeMEeHHBIE CUCTEMBI TPUTCHEPAIIMH COCTOUT
W3 TEIUIOBOW MAIIMHBI, 000PYHZOBaHHUS pEreHepanun
Teria W aO0COpPOLMOHHOW XOJOMWIBHOW MaITUHBI
(6poMucTONUTHEBOM MK BogoaMMHuadHoM) [9].

Hayunast rpynma kadenpbl XOJOAMJIBHBIX Ma-
IIMH, YCTAaHOBOK M KOHIMIIMOHMPOBAHUS BO3AyXa Ha
OCHOBAHMH NPOBEJCHHBIX TEOPETHYECKUX HCCIIEI0BA-
HUIl NpennaraeT HOBBIE CXEMHO-IMKIIOBBIE PELICHUS
CHUCTEM TpHUI€HEpallUd, KOTOPbIE OTBEYAIOT COBpE-
MEHHBIM TpeOOBaHUS BBICOKOW 3HEpreTHyeckoi 3¢-
(DEeKTMBHOCTH M JKOJIOTMYECKOW  0e30IacHOCTH,
Hanpumep, puc.2.

TennoBas MamHa — JH3€Nb T€HEPATOp C YTH-
JU3aTOPOM, SIBIIIETCS 0a30BOM, XOIOAMIbHAS MAaIIMHA
- KOMIIPECCOPHAS TETUIONCIIONB3YIOMast C JHOKCHAOM
yriaepoja B KadecTBe pabodero BemiectBa. Llukm ma-
IIMHBl peaju3yeTcss B ABYX 0OJacTAX: MpsIMOMl — B
HaJIKpUTHYECKOH, 0OpaTHBIN — B IBYX(a3HOH.

TepMoanHaMuueckuid aHaNW3 TIOKasall, 4YTO
HaMBBICIIAs dHepreTHdeckas 3()(EeKTHBHOCTh MallH-
HBI NIpY pabodnX JaBJICHUSAX B Ta30BOM Harpesatele
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p=300 6ap um Temmepatypax t =250...350 °C. Ilomy-
YEHHBIE PE3YNbTaThl TEOPETHYECKUX HCCIEIOBAHUN
CBUJIETENILCTBYIOT O NMEPCHEKTUBHOCTH MPAKTUIECKOH
peanu3alyy ¢ TEIUIOUCIONB3YIOUIHNX KOMIPECCOPHBIX
XOJIOJUIIBHBIX MAIIUH C JUOKCHJIOM YIIepoaa.
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Pucynok 3
V1. BJIATOJAPHOCTD

ABTOp CTaTbM BOCKpEIIaeT MHaMsiTh O CBOHX
YUUTENAX U KOJJIEerax, KOTOpbleé CBOUMH 3HAHHSIMH,
SHTY3Ma3MOM, Hay4YHBIMM INPEIBUACHUSIMH OCHOBAIU
HAY4YHYIO IHIKOJIY TEMJIOUCHONb3YIOUIeH X0I0AUIbHON
TEXHUKU.

© J1.U. Mopostok, 2014



Po3pgin 1. XonogunbHa TexHika

ABTOp BBIpaKaeT 0JaroJapHOCTh U JKEJIAeT HO-
BBIX HAy4YHBIX JOCTHKEHUH CBOUM KOJUIETaM M yde-
HUKaM KOTOpPBIE B HACTOSIIEE BpPEMs IPOIOIIKAIOT
Hay4YHBIC TPaaWIUH KadeIpbl, BHOCAT CBOM BKIaj B
pa3BUTHE COBPEMEHHOM TEIUIOMCHOJB3YIOLIEH XOJI0-
UIIBHOW TEXHUKU.
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L.I. Morosuk
Odessa National Academy of Food Technologies, 112 Kanatnaja str., Odessa, 65039, Ukraine

DEVELOPMENT AND IMPROVEMENT OF THE HEAT USING REFRIGERATING
MACHINES

Heat-using refrigeration machines are a particular case of energy conversion systems working on the in-
verse thermodynamic cycles. The primary energy for such machines is thermal energy. The heat-using refrigera-
tion machines can be divided into the three groups according to the so-called compensation process: (a) sorp-
tion (ab-sorption and ad-sorption) with thermochemical compression, (b) ejection with jet-compression, and (c)
compression with mechanical compression/expansion. Development in the field of absorption refrigeration ma-
chines associates with using the water-ammonia mixture as a working fluid as well as with utilization of special
schematics related to (a) rectification/dephlegmation processes and absorption process, and (b) absorption-
compression machines that are most effective as low-temperature refrigeration machines and high-temperature
heat pumps. Development in ejection machines goes to the direction of machines with (a) small refrigeration
capacities, (b) using the natural working fluids, and (c) implementation of the renewable energy sources with
different temperature levels. Development in compression heat-using refrigeration machines associates with (a)
using carbon dioxide as a working fluid, (b) implementation of renewable energy sources, and (c) extended pos-
sibilities to use these machines within the tri-generation systems. Development and improvement in the field of
the heat-using refrigeration machines and heat pumps are the result of long-term and successful theoretical and
experimental research has been conducted in the chair “Refrigeration machines and installations” at Odessa
National Academy of Food Technologies.

Keywords: Heat using machines - absorption machines - ejection machines - compression heat-using machines -

tri-generation — energy saving.
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