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ABTOMATHUYECKOE YIIPABJIEHUE UCITAPUTEJIEM
dary/u10eB YMmea:koH HacpuaamHoBuy
Byxapckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT
I'mwxnyBanckuii paiion, byxapckas o6macts
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Aunnomayusn. OOuuM U3 BAICHBIX NPOYECCO8 YNPABGIEHUS XOJIOOUNbHOU MAWUHOU
AejiAemcsa aemomamudecKkoe numdaHue ucnapumeﬂeii no nepecpesy napa u no YpoOeHIO
ACUOKOCIU 8 ucnapumeie. B rauecmee asmomamuueckoeo pegyiiiimopa nepecpeed 6 OCHOBHOM
npumensiiom TPB ¢ énympennum ypasuueanuem 0asienus po
Knroueenie cnosa:. Asmomamuueckoe numarue, ucnapumeiib, ynpaejileHue
AUTOMATIC EVAPORATOR CONTROL
Abstract. One of the important processes in the control of the refrigeration machine is
the automatic supply of evaporators by steam overheating and by the level of liquid in the
evaporator. As an automatic overheating regulator, an expansion valve with internal pressure
equalization ro is mainly used.
Keywords: Auto power, evaporator, control

BBEJIEHHUE

JlaHHBIN pa3jen TEXHUYECKOH KMOEpPHETUKHU, MPOBOISIIUI HCCIEJOBaHUS IO CO3/1aHUI0
cucteM aBTomarumyeckoro ynpasieHus (CAY) pa3nuyHOM CIOXKHOCTH M Xapakrepa. Bmecto
3TOr0 TEOpUs AaBTOMATMYECKOIO YIPaBJIEHUS HCHOJb3yeT AaHaJOTMuYHble (aJeKBaTHbIC)
MaTeMaTHYECKUE MOJETH pealbHBIX OOBEKTOB. B OCHOBHOM OHa 3aHUMAeTCsi JBYMs
npobiieMaMu: aHaJIM30M U CHUHTE30M TEOPUH aBTOMAaTHYECKOro yrmpasieHus. [[Ba Tumna cucreMm
YOpaBIEHUS, OTKPBITHIE M 3aKpbIThIE CUCTEMBl YMPABICHUS, Ppa3IUYalOTCS IO CHocoly
yIpaBieHus IpolreccaMy. B mepBoM ynpapisioiiye BO3IEHCTBUS SBJSIOTCS MPOU3BOAHBIMU OT
TE€XHOTEHHBIX BO3JIEMCTBUI M HalpaBJeHbl HA YMEHBIICHNUE Pa3HUIBI B UX W3HOCEe. OCHOBHBIM
HEJOCTaTKOM TaKOH CHCTEMBl YNPABJICHMs SBIAETCS TO, YTO OHA HE MOXKET IPOTHBOCTOSTh
HEU3MEepUMBIM 3(PPeKTaM BHEIIHETr0 CONpoTUBIeHU. KpoMe TOro, 3TH cUCTeMbI yIpaBIeHUs He
MOTYT YHpaBJsTh HECTaOMJIbHBIMH OOBEKTAaMHM B TEUEHHUE JIMTENLHOTO BpeMEeHH. B ocHoBe
3aKPBITBIX CUCTEM YNpaBJIECHUS JISKUT UJesl 0OpaTHOM CBsA3U. DTa ujaes MU3BECTHA KaK MPUHIIMIT
yOpaBlI€HUS OTKJIOHEHMEM napaMerpa (WM yhpaBieHHe ¢ oOpaTHOH CBs3bI0). 371€ch
(bopMUpYIOTCS CUTHalbl HUCIIOJIHEHUS, BO3BpAIalOIIUE MapaMeTphbl yNpaBieHHUs B Tpedyemoe
COCTOSIHME U3-3a OTKIOHEHHH OT TpeOyeMOro YpOBHsA. YHHBEPCAJIBHOCTb 3TOI0 METOAA
IPOSIBIISETCS. B YIPABJIEHUU HEYCTOMUYMBBIMH OOBbeKkTaMu. lleHTpanbHON mpobiemoil Teopuu
aBTOMATHUYECKOTO YNPaBJIEHUS, OCOOCHHO TEOPUHU 3aMKHYTBIX CHCTEM, SIBIISIETCS yCTOMYUBOCTh
cucteMbl. 1950-e u 1960-e roasl ObUIM MEPHOAOM OYPHOTO Pa3BUTHS METOJOB CHHTE3a TaKUX
cucteM. Bribop kpuTepueB KadecTBa SIBJISETCS KIIOUOM K PELICHMIO 3a1aud cuHTe3a. Cpemu
METO/IOB CHHTE3a TEOPUH aBTOMATHUYECKOT'O YMPABJIECHUS 0CO00€ MECTO 3aHMMAIOT METObI
MHBAapHAHTHOTO U aBTOHOMHOT'O CHHTE€3a TaKMX CUCTeM. B 3Tol Teopuu MpennouTuTeIbHBIM
ABIIIETCS METOJ] CHHTE3a TEOpUHM aBTOMATUYECKOTO YIPaBJICHHS, OCHOBAaHHBIM Ha
WCIIOJIb30BAaHUU HHTETrpalbHBIX KPUTEpUEB OLEHKU KadecTBa. Kak BbIpakaeTcsi B TEOPUHU
ABTOMATUYECKOTO YIPABJIEHUS, CHUHTE3 HEIUHEHHBIX OOBEKTOB, OrPAaHMYEHHBIX B BHJIE
HEpaBEHCTBA YNPABJICHUS, CTUMYJIMPOBAI MOSIBIEHUE YACTUYHO MOJU(UIIMPOBAHHBIX METO/I0B
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pelIeHns] HOBBIX 33/1a4 BAPHALMOHHOTO pacueTa, TaKMX Kak 3aKOH MakcumyMma [loHTpsruHa u
JMHaMHYecKHe mporpamMmMel bemnmana.

MATEPUAIbI U METOAbI

Meroapl cuHTE3a ONTUMAJIBHBIX CHCTEM ObUIM OOOOINEHBI, a TEOPUS aBTOMATHYECKOTO
yIpaBJIeHUs IEPEHECEeHa B KJIACC PACIIPEICICHHBIX CUCTEM MapaMeTPUIECKOTO YIIPaBICHHS, I1e
UCCIICIOBAaHO CPABHUTEIBHO MaJl0o HCCIEAOBaHUI. B HEKOTOpBIX 0O0BEKTax ympaBiIeHUS
anpUOPHOCTh MHBAPHAHTHOM MAaTEMAaTUYECKON MOJIeNTU HeaeKBaTHA (PaKTHIECKOMY COCTOSIHUIO
00BbeKTa TpU pa3paboTKe WM MPOSKTUPOBAHUU TEOPUM AaBTOMATUYECKOTO YIPABICHHUS.
3a4acTyr0 HM3-3a 4YpE3BbIYAMHOM CIOKHOCTH TIpollecCa MPAKTUYECKH HEBO3MOXKHO CO3/aTh
MaTeMaTHYeCKyl0 MOJAEIbh 00BEKTa YNpaBJICHUS, OCHOBAHHYIO Ha ONPEACICHHBIX (H3MUECKUX
WIN XUMHYECKUX 3aKOHaX. JTO, KOHEYHO, PE3yJIbTaT BHEUIHWX W BHYTPEHHHUX I1apaMETPOB
TOPMOKEHHS, KOTOPbIe HEBO3MOXKHO M3MEPHUTH IPH HCIOIB30BAHUN TEOPHUH aBTOMATHYECKOTO
ynpasienusi. [losTtoMy BO3HHMKIAa HaydHas 00JacTh, Ha3blBaeMasi METOJAMH WICHTH(HUKAINN
00beKTOB yrpasiieHus. [losBieHre aganTUBHBIX CHUCTEM YIIPABICHHS MO3BOJIMIO BOCIOJIHHUTH
anpUOpHBIA MH(POPMALMOHHBIA MPOOENT W TOBBICUTH AIPPEKTHBHOCTh cHUCTeMBI. [Ipocras
3aMKHYTasi CHCT€Ma SKCTPEMAIbHOTO DErYJIMPOBAaHUS, OTHOCSIIASACS K KJIacCy aJanTHBHBIX
CHCTEM YIPaBIICHHUS, MOKET OBITh BBIIEJIEHA B OTICIBHBIN KJlacc, M Takas 3ajada yIpaBJICHHS
CUUTAETCS BEPOATHOCTHOM 3a1aueil. J{J1st ee pemeHust UCTIONb3YIOTCS CTATUCTUYECKUE PEIICHHS
U METOJbl TEOPUHU YIPABISIEMBIX CIy4allHBIX IporeccoB. HempepbiBHBIE (aHAIOTOBBIC) H
HerpepbIBHbIE (IM(POBBIE) METOIBI MOJACIHPOBAHMS HMMEIOT OOJBIIOE 3HAYEHHE Ha JTare
HAYYHBIX U MPUKJIJHBIX UCCIEIOBAHHI MO Pa3BUTHIO TEOPUH aBTOMATUYECKOTO yIIPABIICHUSI.
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PE3VYJIbTATBI
TPB ycranoBnen mepex wucnapurenemM. B BepxHell dYacTH BEHTWIS IpHUIIAasgsHA

\.

KamWuIsIpHasT — TpyOKa 7/, COCIMHSAIONIAS BHYTPCHHIOO  pabodyro  d9acTh 6 BEHTWIA C
TepMoOaiionoM 8. BepxHsisi cHiioBas 4YacTh BEHTHJIA T'epMETHYHA. TepMOOA/UIOH TUIOTHO
MPUKPETIEH K BCACHIBAIOLIEMY TPYOOMPOBOY, COSAMHSIIONIEMY UCHAPUTETh C KOMIIPECCOPOM.
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TepmoOamioH, Kamwuigdp W MNPOCTPAHCTBO HaJA MEMOpaHOW MpH M3rOTOBIEHWU BEHTUIIS
3aMOJIHSIOT CTPOTO JO3MPOBAaHHBIM KOJUYECTBOM XJafoHa. OT MOHBIINIKA MEMOpaHbI 5 BHU3
UAET ITOK 4 C 3amOpHBIM  KJIAllaHOM 3, KOTOPBIA MPMKUMAETCS K CEeIIy TPYKUHOH 2 ¢
PEryJIupoBOYHBIM BUHTOM 1.

[Ipunnun nericrBus TPB ocHOBaH Ha CpaBHEHMM TeMIIEpaTypbl KMIICHMS XJIaJarcHTa B
UCTapUTeIe C TEMIepaTypodl BBIXOAAUMX M3 Hero mnapoB. CpaBHEHHE TPOU3ZBOAMTCS
npeoOpa3oBaHUEM BOCIIPUHHUMAaEMOM TEpMOOAITIOHOM TeMIIepaTypbl napos 1z B
COOTBETCTBYIOIIIEE JABJICHHE pc B CUIIOBOM yacTu mpubopa (cm. puc. 4.30). JlaBienue AecTByeT
Ha MeMOpaHy CBEpXy M CTPEMHUTCS 4epe3 INTOK OTKPBITh KIiamaH 3 Ha OoJibliee MpPOXOTHOE
cedeHue. TakoMmy IMepeMeIleHUIO0 KIalaHa MpPemsITCTBYeT JaBJICHWE KHIIEHHUA XJaJloHa B
ucnapurese po, JCHCTByIOlllee Ha MeMOpaHy CHHU3Y, a TakkKe YCWIMe NpYyXHHbI Fu
JaBJICHUE Py HA KJIamaH.

OBCY)XKJIEHUE

[Tpu mpaBUIBFHOM 3aITOTHEHUH WCTAPUTENS TeMIIepaTypa IMapoB Ha BBIXOJE M3 HEro He
nojokHa npesblmiath 4...7 °C. Jlnsg aToro Bech XJaAoH, noAaHHbll yepe3 TPB B ucnapurens,
JIOJDKEH BBIKHMIIETh HAa YYacTKE OT KJjamaHa 3 10 TOYKH A. 31ech TeMIepaTypa XJafoHa He
U3MeHsieTcss U cocTaBisieT to. B mocmeaHnx BUTKax ucmapuTeliss OT TOYKH A 710 TepMoOaiioHa
XJIaJIOH, MPOJOJIKAsi BOCIPUHUMATh TEIJIO OT OXJIAXJIaeMOTO IMOMEIUIEHUS, MeperpeBaeTcs 10
Temneparypsl t; > t,. TemmepaTypy t: BocipuHUMaeT TepMOOANIOH, WU B CHIIOBOM cHCTEMe
yCTaHABIMBAETCS JaBieHUE pe. llpu paBHOBecHH pc = po +F + px MPOUCXOAUT  TOMYyCTHMO
MOJTHOE 3aIOJIHEHUE UCTIAPUTENIS XJIAJJOHOM, U XOJOJUIbHAS MallliHA pab0TaeT B ONTUMAILHOM
pexuMe.

C TOHWXEHHEM TeMIepaTypbl B OXJAXKIAEMOM IIOMEIICHHH TEIUIONPHUTOKH K
UCTIAPUTENI0 yMeHbImatoTcs. Kwurmenwme xmagareHTa B TOYKe A HE 3aKaHYMBAeTCs, a
npogomkaercsa A0 Touku b. IlyTs mapoobpa3zHoro xnagareHTa 10 TepMoOaiioHa COKpalaercs,
U TeperpeB napoB yMeHbInaeTcs. TepMoOaion BoCHpUHUMAET 6oJiee HU3KYIO TeMIepaTypy, U B
CHJIOBOM CHCTEME yCTaHABJIMBAETCSl MEHbIlee 3HaueHUue pc. [lox neficTBUeM NPy HUHbBI KiarnaH
nepeMenaeTcs BBEpX, YMEHbIIAasg IPOXOJHOE CEYEHHE BEHTWISI M TEM CaMbIM I[0jady
XJIaJIareHTa B UCIIApUTEb.

IIpu MeHbLIEM KOJMYECTBE XJIAJareHTa KHUIEHHWE €ro B HCIapHUTele 3aKaHYUBaeTCs
paHbllle, U IEperpeB NpUHMMAeT 3HaueHue, OJM3Koe K IepBOoHayanbHOMYy. llepemenienue
KJIallaHa BBEPX MPOHMCXOJHUT JI0 YCTAHOBIICHHS HOBOTO PABHOBECHS MEXAY CHH3UBIIAMCS
JTABJIEHUEM W YMEHBIIMBIIUMCS CXXATHEM NPYKUHBL, T. €. pc = po +F + pi. TleperpeB mapoB B
UCTIApHUTETIE PETYIUPYIOT MOKATHEM TIPYKUHBI 2 C TIOMOIIBIO PETYIMPOBOYHOTO BUHTA 1.

BbIBO/IbI

Tepmobamion 8, kammwmwisip 7 u memOpana 5 (cMm. puc. 4.30) sBISIOTCS OCHOBHBIMHU
JJIEeMEHTaMHU MaHOMETPHUYECKUX NpUOOPOB-mepmocmamos, KOTOpble MPUMEHSIOTCS Ui
ABTOMATHUYECKOTO PETyJIUPOBAaHUS PaOOTHl TU3EIb-TeHEPATOPHBIX M XOJIOJMIBHBIX arperaToB Ha
pedprxkepaTOpHOM MOJIBUKHOM COCTABE.
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