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NpUMEHEHUs UMEIOm 60JIH0GblE U JIUHEHHbIE KOMAPECCOPbl, A MAKMHCe MeNna1000MeHHUKU ¢ MUHUKAHAIAMU.
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The analysis of development of technology of low temperatures at the present stage is submitted.
Wave and linear compressors, and also heat exchangers with minichannels have prospect of application.
Application of the last will provide creation of refrigerators with ultralow filling with the refrigerating agent.
It is specified expediency of researches on search of new effective hladonositel. Solid-state coolers, and also
the refrigerating systems using renewable and secondary energy resources will gain distribution. The addi-
tional economy of energy is provided by application of optimum refrigerating technologies.
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OaHUMU U3 OCHOBHBIX TEHJCHIMI pa3BUTHUS MUPOBOIO COOOIIECTBA SIBJISIOTCS POCT MO-
TpeOJIeHHUs HPHEPropecypcoB U yBEIUUYEHHUE HapojoHaceieHus rmiaHerbl. O6a stux (axrTopa
0OyCJIOBIIMBAIOT MOCTOSIHHO YBEJIMYUBAIOIIECECS BO3/IEHCTBUE YETOBEYECKON IMBHIM3AIMN Ha
cpeny ooutanusi. B cBsizu ¢ 3TUM 3HeprodhPeKTUBHBIE TEXHOIOTUH, PAlMOHAIBHOE PUPOI0-
MOJIb30BaHUE, SKOJIOTHUECKast 6€30MacHOCTh TPUOOpeI OOMBIINYIO aKTyadbHOCTh. Bee 1o Ha-
XOJIUT OTPaKCHHUE B CO3/ITaBaeMOM 000PYIOBAHUH, TEXHOJIOTHYECKUX CUCTEMAax W B TOM YHCIIC
B Pa3BUTHH TEXHUKU HU3KUX Temrepatyp. [lociennee BecbMa BaKHO, MMOCKOJIBKY B dHEproda-
JIaHCE CTpPaH C Pa3BUTON SKOHOMHUKOW JOJISI 3JEKTPOIHEPTUH, MOTPEOIIEMON XOIOAMIEHBIMU
cucTeMaMHu, coctaBisieT 6osee 15 %, B 11eJI0M 110 MEPOBOMY coo0IiecTBY — nopsiika 13 % [1].

DHepreTuuecKue moka3aTeian XOJOAMIbHBIX arperaroB IOBBIIIAIOTCS COBEPIICHCTBOBA-
HUEM OCHOBHBIX 3JIEMEHTOB 00OpYIOBaHUS, K KOTOPBIM OTHOCSTCS KOMIIPECCOPHI U TEILI000-
MEHHBIE amnmnaparhl, TPUMEHCHHEM COBPEMEHHBIX CPEJCTB PETYJIUPOBAHUS M aBTOMAaTH3aIlUN
[2,3,4].

[IpumeHsieMble B HACTOSIIEE TPATUITMOHHBIC THUITHI KOMIIPECCOPOB B OCHOBHOM TIPAKTH-
YECKH HCUEPHaTd PECypChl TOBBIMICHUS 3(P(GEKTHBHOCTH. Pa3BHTHE KOMIIPECCOPOCTPOCHUS
MOMIET 10 MyTHU COBEPILIEHCTBOBAHUSI OTNIEIBHBIX Y3JI0B. B 4acTHOCTH, B LIGHTPOOEKHBIX KOM-
mpeccopax cCMOTyT 0oJiee MUPOKO MPUMEHSTHCS Ta30Bbl€ MOAMIUITHUKHU, YTO TO3BOJIUT PEUIUTh
EJIBIA PSIJT OKCIUTyaTalMOHHBIX ITpodsieM [5, 6].

HoBbIM J1J151 XOJIOIMIBHON TEXHHUKH SIBJIICTCS MPUMEHEHHE BOJIHOBBIX KOMITPECCOPOB [7,
8]. B HUX HCHOIB30BaHBI TEXHOJIOTHH, IPHIIESANINE U3 PEaKTUBHON aBUAIlMKM, OCHOBAHHBIC Ha
TEOPHH BOJIHOBBIX KOJICOAHUN KOMIIPUMHUPYEMOW Cpebl MPU BBICOKUX CKOpocTsAx. [loka BoJI-
HOBBIC KOMITPECCOPHI TO3UITMOHUPYIOTCS KakK ajlbTepPHATHBA IICHTPOOCKHBIM M OCEBBIM,
UMEIOIUM OOJIBIIYI0 TMPOU3BOJUTEIBHOCT. 3/1€Ch BO3MOXKHO JOCTIKEHHE 3(PdeKTa Kak 1o
AHEPTreTUYECKUM, TaK U 110 MACCOTa0aPUTHBIM MOKA3ATEISIM.

B obnactu manod mpoW3BOAUTEIHLHOCTH TMEPCHEKTUBHBI JUHEHHBIC MOPIITHEBBIE KOM-
MIPECCOPBI, KOTOPHIE TUHAMUYECKH YPaBHOBEIICHBI, OECITYMHBI M YCHEIIHO MPUMEHSIIOTCS 3a
pyOeKoM B TOMAaITHUX XOJOIWILHUKAX. B TIepCcreKTHBE BO3MOKHO UX HUCIIOIh30BaHUE B KOM-
MEPUYECKOM XOJOJIE.

B nenom e, ¢ MO3UIMK MOBBIIEHUS dHEPrOdPPEKTUBHOCTH, BEAYIIYIO pOjib OyIyT
UTpaTh pa3paboTKa JJiI KOMIIPECCOPOB COBEPIIEHHBIX JBUTATENICH U CUCTeM peryaupoBanus. K
HUM OTHOCHUTCS, B YaCTHOCTH, MHBEPTOPHOE PEryJIUpOBaHUE PabOTHI KOMIpeccopa, obecreun-
Baroriee 10 30 % SKOHOMHUU SIEKTPOIHEPTHH TIPHU pabOTe KOMIIPECCOpPa B PA3IUYHBIX PEKU-
Max.
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BaXHBIM  acIEKTOM MOBBIILIEHUS 3KOJIOTHYECKONW 0€30MACHOCTH TEXHUKH HU3KUX TEM-
MepaTyp SABJSIETCS pean3aius MojaoxeHnii MoHpeanbCKkoro 1 KuoTckoro mpoTokoiaoB Mo BbI-
BOJY M3 OOpallleHus XJIaJJareHTOB C BBICOKUMH 3HAUEHUSMU MMOTCHIIMATIOB PAa3pyIICHUS 030HO-
BOTO CJIOS M TJI00abHOTO MOTerieHus. Permenuio qaHHON MpoGieMbl TakKe CIOCOOCTBYET CO-
KpalllEHHE 3alPaBKHU XJIAIATCHTA B CUCTEMY.

CoxkpartieHue BHIOPOCOB B aTMOC(EPY 030HOPA3PYIIAIONIUX BEUIECTB MO3BOJIMIIO B OIpe-
JICJICHHOW CTENEHU CTaOWIM3UPOBATh CUTYAIUIO C UCTOIIEHUEM O30HOBOTO cios 3emin. B to
e BpeMsl TJI00abHOE MOTEIJIEHUE KiIMMaTa 3eMJIM B MOCIEAHUE TOJIbl CEPhe3HO OECIOKOUT
mupoBoe coobmiectBo. B THT B mepcrnekTrBe NMpeuMyIIECTBEHHOE UCTOIb30BAHUE JTOJKHBI
MOJYYUTh TPUpOAHbIe XiamareHTsl [9]. OgHako OHUM, MO BCEH BUAMMOCTH, HE CMOTYT Tepe-
KPBITh BECh JUANa30H MOIIHOCTEH U TEMIEPATYp OXJaXKJEHHUSA, TIOITOMY CUHTETHUYECKUE XJIa-
JareHThl Takxke OyayT mpuMeHsaTbes. s Hux MexayHapoanslii MHCTUTYT Xojona (MUX)
CUMTAET MPUEMIIEMBIM NOTEHLIMAN TNIo0aabHOro noremienus He Oosee 150. Ilpu atom nomx-
Ha ObITh 0OecIieueHa BbICOKas SHEpreTuueckas 3(pPexKTUBHOCTD X0J0AUIIbHBIX arperaton. Cie-
JIOBATEJIbHO, HCCIIEIOBAHUS [0 CHUHTE3Y HOBBIX XJIAJar€HTOB C BBICOKMMHU TEPMOJMHAMHUYE-
CKMUMH XapaKTEpUCTUKAMU W HHU3KHUMH MOTEHIHMAIAMH PAa3pyLIEHUS O30HOBOTO CIIOSl U TJO-
OaJIbHOTO MOTEIIEHU OyAyT IpOJ0JDKAaThCA. B 3TOM cBsI3u O0NbIIOE 3HAYEHUE UMEET CO3/1a-
HUE€ YHHBEPCAJIbHBIX aHAJUTUYECKUX YPaBHEHUH, MO3BOJIAIOMIMX C OONBIION JOCTOBEPHOCTHIO
pacCcYMThIBATh CBOMCTBA XJIAJIar€HTOB B IIUPOKOM Juarna3oHe mapamerposn [10].

B nocnennue gecstuneTre akTUBHO Pa3BUBACTCS HANpaBlEHUE CO3/aHHUs TEIJI000MEH-
HBIX amapaToB ¢ MUHUKAaHAJIaMH, C THAPABIMUYCCKUM auaMeTpoM kaHana 0,5 — 1,0 mm [11].
PsimoM ¢upm BBITTyCKAIOTCSI MUHUKAHATBHBIE KOHIEHCATOPHI C BO3YIITHBIM OXJIAKICHUEM JIJIS
(pEOHOBBIX XOJOIUIBHBIX MAIIMH U KOHAUIMOHEPOB. [I[puMeHeHre Takux KOHJEHCATOPOB MO-
3BOJIIET YMEHBIIUTh Maccy amnmnapara B 2-3 pa3a 1o CpaBHEHHUIO C TpyO4aTopeOpUCThIMH, CO-
KpaTUTh 3aMpaBKy CUCTeMbl xjagareHToM Ha 20 %, MOBBICUTH XOJOAWJIbHBIM KO3 UITUEHT
arperatoB Ha 3-4 % [12]. BexyTcst pabOTHI 110 CO3/IaHNI0 AMMHAYHBIX KOHICHCATOPOB C MHHHM-
KaHaJaMH, a TaK)Ke MUHUKaHAJIbHBIX Hcnaputeneil. [I[puMeHeHne noclieIHUX armaparoB €lle
OOJIBIIIC COKPATHUT YACTbHYIO 3aIIPaBKy CUCTEMBbI XJiagareHToM [13].

CeromHsi y’ke CyIIECTBYIOT arperaTbl, B KOTOPBIX 3allpaBka xJajgarenta coctasiser 0,18
KI/kBT XxonogonpousBoauTenbHOCTH. 110 oneHKaM aMeprKaHCKUX HCClieJoBaTele B ciaydyae
MPUMEHEHUsI MUHUKAHAJIBHBIX KOHAEHCATOPOB M MCIApUTENe, Macca XJiaJareHTa B CUCTEME
MOKeT ObITh cokpaineHa 10 0,1 kr/kBT xonomonpoussomutensHoCTH [14].

MuHuKaHaIbHbIE UCTIAPUTENN JJI OXJIAKIEHUS KUJIKUX CpEl CIEyeT paccMaTpuBaTh,
KaK CIEAYIOIIEe MOKOJEHUE U3BECTHBIX IUIACTUHYATBHIX. BOIpoC COMOCTaBIEHUSI 3THUX TUIIOB
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TEIJI000OMEHHUKOB JI0 KOHIIA HE M3YYEH, XOTS MO0 JAaHHBIM aMEPUKAHCKUX YUECHBIX MUHUKATb-
HBIC TEXHOJIOTHH ITO3BOJISIT IMOBBICHTH Terutonepeaaqy o 20 % [15].

3ajava co3gaHusl MUHUKAHAIBHBIX UCIIAPUTENEH CYIIECTBEHHO CIIOKHEE 110 CPABHEHUIO
c KoHaeHcaropamu. Jlns obecrneueHus: ycToWuynBo U 3¢ (EKTUBHON pabOThl UcCHapuTenen
TpeOYIOT penieHus BOIMPOChl PaBHOMEPHOTO pAacCIpeesICHHs XJIaJareHra no KaHajaam, 4ucio
KOTOPBIX MOKET OBITh 10CTATOYHO O0JbIIMM. Heo0X0aMMO UCKITIOUUTH PEeBEPC MOTOKA, 3HAUH-
TeJbHBbIE KOJIEOaHUS TeMIepaTypbl W IpajJueHTa JaBiieHus. Ha oCHOBaHWMU BBINIOJHEHHBIX B
NXubT HUY UTMO u ynusepcutete mrata Mmunoiic B YpoOana-Illamneiin (CLIA) skcmne-
PUMEHTAJIBHBIX UCCIICAOBAHUN JMHAMHUKY ITOTOKOB M TEIIo0OMeHa nipu kutiennu R 134a B mu-
HUKaHajaX THIpaBIHdecKuM auamerpoM 0,5 MM ycTaHoBIIeHO cieayromiee [16, 17, 18].

O¢ddexTuBHONW 001aCThIO SKCIUTyaTallMd MHUHHUKAHAJIBHOTO HMCHApUTENs SIBISETCS 00-
JacTh MaccoBbIX mapocoaepxkanuit 10 0,5. KoadduimeHT TemiooTnauyu pacTeT A0 HACTYyIUIe-
HUS BBICBIXaHUS CTEHOK KaHana (puc. 1).

HeycroiiuuBble mpoliecchl, HabtogaeMble MPU MallbIX MaccoBbIX pacxomax (mo 70
Kr/(M2C)) ¥ TEIUIOBBIX MoToKax mopsaka 10 kBT/ M2, BBI3BIBAIOT pe3KUE KOJCOAHUS pacxoja,
JABJICHUS B CUCTEME, TEMIIEPATyPhl CTCHOK KaHAJIOB, a TAaKXKe MPUBOAAT K OOpaTHOMY TE€UEHUIO
noToka. B cranroHapHoM pexxume paOOThl BO3HUKILINUE KOJIEOAHUs MOTYT ObITh HE3aTyXarOIH-
Mu. [TposiBneHre Takux HEyCTOMYMBBIX MPOILIECCOB OMACHO /IS AKCIUTyaTalli MUHUKaHAJIbHO-
ro TEIUI0O0OMEHHUKA, TaK KaK OHU MOTYT MPUBECTU K 3HAUYUTEIHHBIM BHOpAIUSM B XOJOIUIb-
HOM CHCTEME, K MEXaHWYECKON M TEPMHUYECKOM YCTaJIOCTH Marepuaja TerIOOOMEHHHKA, a

TaK>Xe K CHMXKCHMIO MMOKa3aTeiet 110 TGHHOO6MeHy.
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Puc. 1. DxcnepuMeHTaAIbHBbIE JaHHBIE 10 ONPeIeJIeHUI0 KO3 PuiueHTa TeniooTaaqyu
npu kunennn R134a, Dp=538 um, ty,e = +29,4°C, q=2,2 kB1/M? [16].
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Jnst cokpanieHus 3alpaBKy XJaJareHTa B MPOMBIIIJIEHHBIX XOJIOJWJIBHBIX YCTaHOBKaX
BCce OoJIblliee PACIPOCTPAHEHUE TMOIYYalOT CHUCTEMbl C BTOPHUYHBIM KOHTYPOM OXJIAXKICHUS.

CBoiicTBa XJIaJIOHOCUTEJICH OKa3bIBAIOT 3aMETHOE BIMSIHUE HA YHEPTeTHUYECKYIO 3 dek-
THBHOCTh TaKMX CHUCTEM. Bce M3BECTHBIC XJIaIOHOCUTENN 00J1alal0T TEMH WM MHBIMH HEIIOC-
TaTkamMu. BBIOOp XJIaJOHOCUTENSI — BCETJa KOMIIPOMUCC MEXAY €T0 MOJIOKUTEIIbHBIMU U OTPU-
aTeIbHBIMU Ka4eCTBaMHU.

Pa3paboTka, MOMCK HOBBIX XJIAJOHOCUTENECH SIBIISIOTCS aKTyallbHOM 3ajaued IJis XO0Jo-
munbHOM TexHuku. B UXubT HUY UTMO co3nan MeTos moadopa XIag0HOCUTENIEH ¢ TIPOTHO-
3UPYEMBIMH TETUIO(QU3NIECKUMU U (PU3UKO-XUMUIECKUMH CBOMCTBAMHU, HA OCHOBAHHH KOTOPO-
ro IPEeUIOXKEH JIUIS MPUMEHEHUS ST HOBBIX Xstanonocutened [19, 20, 21].

bynyiiee XonoaubHOM TEXHUKUA B 3HAYUTEILHOW CTETIEHU CBS3aHO C TBEPJOTEIHHBIMU
OXJIAXKJAIOIINMHU CUCTEMaMH. TepMOAIEKTPUUECKUE OXIAAUTENN IOCTATOYHO JABHO U3BECTHBI
U TIPUMEHSIOTCS B OBITOBBIX XOJIOWIBHUKAX, CUCTEMAaX KOHIUIIMOHUPOBAHUS U IS PEIICHUS
CIEHHANIBHBIX 3a7ad. VX mmpokoe MpUMEHEHHE CIAEP>KMBAETCS HEBBICOKOW 3HEPTreTHYECKOMN
s dextuBHOCTHIO. HOBBIE MaTepuasbl ¢ MCIOJIB30BAHUEM HAHOTEXHOJOTUNA JAaIyT BO3MOXK-
HOCTb 3HAYUTEIHHO YJIYUIIUTh SHEPTETUUECKUE XaAPAKTEPUCTUKU TEPMOICKTPUUECKUX CUCTEM
U pacHIMpUTh 00JacTH WX NpuMeHeHws [22, 23,24]. B mocnemHee BpeMsi aKTUBHO BEIyTCS
(dyHIaMEeHTaJIbHBIE W MPUKIIAIHBIE UCCIEAOBAHUS 110 CO3/IaHUI0 OXJIAUTENIEH HA OCHOBE Mar-
HUTOKAJIOPUYECKOTO U AIIEKTPOKATIOPUIECKOTO d(PPEKTOB.

HeMmanoBaxHbIM SIBJIIETCSI TO OOCTOSTENHCTBO, UTO BCE TBEPJOTEIbHbBIC OXJIAIUTENS 00-
JAAar0T PSIZIOM MIPEUMYIIECTB:

- yA100CTBO M MPOCTOTA IKCIUTyaTalliu, He TPeOyeTCsl CEpBUCHOE 0OCITYKUBAHUE;

- O€CIIIyMHOCTb;

- HE3aBUCUMOCTb OT OPUEHTAIIMU B MPOCTPAHCTBE;

- JIETKOCTh U YJI0OCTBO JUCTAHIIMOHHOTO YIIPABJICHUS;

- BO3MOXKHOCTh UCIOJIb30BaHUsI THOPUIHBIX CUCTEM, KOT/Ia B OJJHOM TE€XHOJOTUYECKOM
IIUKJIC U3TOTABINBAIOTCS M OXJIATUTENh U (PYHKIIMOHATBHAS DJIEKTPOHHAS CXEMa;

- KOJIOTUYECKAs! YUCTOTA.

K 3HEproaGpheKTHBHBIM TEXHOJOTHUSIM OTHOCUTCS HCIOJIB30BaHHE BO30OHOBISIEMBIX U
BTOPUYHBIX DHEPreTHUECKUX PECYPCOB, a TaKXke oxjaxjarouero 3gpdekra 3QpheKTuBHOroO U3-
JTy4deHus B HeOeCHyI0 c(pepy B HOUHOE BpeMmsl.

B 2008 r. EC otHec TermnoBbie Hacockl (TH) k cuctemam, UCTOIB3YIOIUM BO300OHOB-
JsieMbIe HCTOYHUKHW dHEpruu. Bo MHOTHX cTpaHaX OBUIM MPHHSATHI JOKYMEHTHI, CTUMYJIHPYIO-
M€ UX IPUMEHEHHE. DTO MPUBEJIO K PA3BUTHIO CUCTEM OTOIUICHHS] HA OCHOBE TEIUJIOBBIX Ha-
COCOB U K yBenu4eHHto ux npoaax. B crpanax EC ycranosneno 6osnee 6 mua. TH, mupoBbie
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POk COCTABJIAIOT Oojiee 1 MutH. mTyK B rox [25, 26]. Co3naroTcst TerioBble HACOCHI 0OJIb-
ol emHnYHON MotHocTH, 20 1 6ostee MBT [27].

B Poccuiickoii @enepannu peiHok TH emé He pa3BuT B qocrarounoit Mmepe. Heobxonu-
MBI O0JIee aKTUBHAs MpoIaranja npeuMyuiecTB cuctem ¢ TH, a Takxke Mepbl CTUMYITUPOBAHUS
ucnoJsp3zoanus TH.

OKOHOMHIO SHEpPrMM  MOXET oOecrneyuTh NpUMEHEHue i Leled  XJajo-
TEIUIOCHA0KEeHUsI a0COPOIIMOHHBIX OPOMHUCTOIUTHEBBIX MpeoOpazoBateneit TernoTel (ABIIT),
paboTaIMUX Ha BTOPUYHBIX YHEPreTUYECKUX pecypcax. Kak M3BECTHO, JaHHBIE arperarsbl pa-
00TaloT, KaKk MPaBUJIO, B 00JIACTH MOJOKUTEIBHBIX TEMIIEPATyp KUIICHUS XJIaJareHTa (BObl) B
KauyecTBE XOJOIWIBHONW MAIWHBI, a TAKK€ B KAueCTBE MOHWKAIOIIETO WM TMOBBIIIAIOIIETO
tepmoTpaHcopmaropa [28]. MHTeHCHUKAIHS TETIIOMAaCcCONIepeHOca B anmnaparax, mpuMeHe-
HUE COBPEMEHHBIX KOHCTPYKIIMOHHBIX MarepuanoB U 3(G(HEKTUBHBIX WHTHOUTOPOB KOPPO3UU
MO3BOJISIIOT CO3/1aBaTh arperatrbl ¢ MPUEMIIEMBIMU MacCOrabapUTHBIMU XapaKTEPUCTUKAMHU U
OonpmM cpokoM ciyx0bl [29, 30, 31]. JanHbIi THI 000PYAOBaHUS SIBJIICTCS SKOJIOTHYCCKH
0€30IacCHbIM.

[Ipn mcnone3oBanun B ucnapurene ABIIT B kayecTBe XiagareHTa BOJHOTIO pacTBOpa
OpOMHCTOTO JIUTHS ONPEACTICHHON KOHIEHTPALMU TEMIEpaTypa KUIMCHUS] MOXKET OBITh MOHU-
xeHa Hwke 0°C [32]. Hlupokas nmpakTHyecKas peaqn3arysi 3TOro MpUHIKIA PACITUPUT 00J1ac-
tn npuMmeHeHus ABIIT.

OTOT BUJ TEXHUKU TpeOyeT K cebe BHUMAaHUS C TOYKU 3PSHUS HAyUHBIX MCCIIEIOBAHUN U
OpraHu3alliy BBITyCKa Ha TeppuTopunu Poccuu arperaToB pa3inyHON MPOU3BOIUTENBHOCTH, C
BO3MOYKHOCTBIO HUCIIOJI30BAHUS PA3TUYHBIX TPEIONIUX CPE.

DddekTrBHOE HU3IyUeHHE B HEOECHYIO c(hepy MOKET MPUMEHATHCS B palloHaX ¢ KOHTHU-
HEHTAJIBHBIM KIMMAaTOM, JJIs OXJIKACHHUS aKKyMYJISATOPOB X0J07a B HOuHOe Bpems. Jlnmepom
Mo MpUMEHEeHUI0 noao0HoM TexHosoruu sBistoTcss CIIA, rne uensiit psa GupM BbiTycKaeT
COOTBETCTBYIOIIEE O0OpYyIOBaHUE AJIsI KOHIUIIMOHUPOBAHMS BO3Ayxa B 3maHusax. CozmaHbl
CHCTEMBI C HUPKYJIAIUCH XJIaJOHOCUTEIISA 3a CUET €CTECTBCHHOM KoHBekuuu (puc. 2) [33] u ¢
NPUHYIUTEILHON IMPKYIIsAIneit xmagonocutens (puc. 3) [34].
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Puc. 2. CucreMa naccuBHOTO OXJaskIeHusi mpousBoacTea Zomeworksinc.:
1 — paauaropsbl; 2 — NpeAOXPaHUTEIbHBIN KiIanaH; 3 — paclIUPHUTEIbHBINH 0aKk; 4 — nuTawUMii Tpyodo-
NnpoBoa; 5 — TPyOBI OXJaxkIaI0LIel 0aTapen; 6 — oTBOAALIMIT TPYOONIPOBO
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Puc. 3. Cxema X010AUJILHOM CHCTEMBI € IPUHYAUTEIbHOM WMPKYIALUEH XJI2I0HOCHTEJIs:
1 — pagmatopsl; 2 — npeAOXpPaHUTENbHBIN KJIaNaH; 3 — paclIMpuTe/bHbIA 0aK; 4 — HacoChl;
5 — TepMOCTATHYECKUIi CMeCUTeIbHbIH BEeHTHIb;

6 — TpyOONpPOBOBI B M0JIAX 0XJIAKIAEMOI0 OMEIeHHUs
7 — ra3oBblii 00iiiep; 8 — TenJI000MEHHNK; 9 — GaK-aKKYMYJISITOP ropsiueil BoAbl;

10 — npeHakHbIii pecuBep.
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[To nanHbIM ucTbITaHUN B mITaTe Hhto-MeKCHKO mpuMEeHeHHe MOJO0OHBIX CUCTEM MO3BO-
JISIET COKPATUTh PACX0]l AIEKTPOIHEPTHH Ha KoHaumonupoBanue Ha 30-90 %.

Ha puc. 4 npuBeneH rpapuk, 0TOOpaxaronuii pe3yiabTaTbl padOThl CUCTEMBI B OJTHOM H3
KUJIBIX 31aHUU.
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Puc. 4 PaGota 6bITOBOIi cHCTeMbl KOHANLMOHUPOBaHNS BO3Ayxa 1-2 aBrycra.

Uccnenosanus B Kazaxcrane Ha katke Mejey mokazainu, 9To 3a c4eT 3((HEKTUBHOTO U3-

JIy4eHHUs] pa3HOCTh TEMIIEpATyp BO3ayXa M OETOHA JICIOBOIO IOJIS B CPEJHEM MOXKET COCTaB-
astb 10°C (puc.5) [35].
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Puc. 5. TemnepaTtypa GeToHa J1eJ0BOr0 NMOJIs H BO3AyXa.

J171s1 TPOMBINIUIEHHBIX XOJIOJAWIIBHBIX CUCTEM SKOHOMUIO SHEPTUU 00ECIIEUUBAIOT MIPUMeE-
HEHHE COBPEMEHHBIX METOJIOB aBTOMATHU3alNH, 3PHEKTUBHOU 30U OXJIAKIAEMbIX ITOMe-
IIEHUM, a TAKKE COKPAILCHUE IKCILTYaTAllUOHHBIX TEIJIOMPUTOKOB, B KOTOPHIX OOJIBIIYIO JTOIIO
COCTABJIAIOT TEIJIOMPUTOKHU OT OXJIAXKJACHUS U 3aMOPAKUBAHUS MUIIEBBIX MPOTYKTOB .

ABTOMAaTH3aIUs XOJIOAWIBHBIX YCTAHOBOK B OTJIENIbHBIX CIy4YasiX COKpalIaeT pacxo mo-
Tpebnsemoit sHepruu 10 40 %.

OO6cnenoBanus, BBINIOJHEHHBIE B EBporie, moKa3aiu, 4To yAelbHOE YHEPronoTpedieHne
Ha | M 00BEMa XONOIUITBHBIX TEPMUHAIIOB OTIMYAETCS B IECATKHU Pa3.

[To manabiM 295 cknanoB B 21 cTpaHe yAelIbHOE SHEPTONOTPEOTICHUE NI XOJOAMIbHBIX
CKJIaJIOB HaxouTcs B npeaenax ot 4 no 250 kBt-u/(m*rox), 171 MOPO3UIIBHBIX CKJIAJIOB — OT 6
10 250 kBtu/(m*rox) u ot 23 go 157 niis KOMOMHUPOBAHHBIX CKJIAIOB. AHAIN3 MMOKa3all, 4To
OCYILIECTBJICHUE dHEProcOeperamx MEPOTPUITHI TTO3BOJIUT COKPATUTh YACIBHOE YHEPIOIO-
Tpebnenue 10 70 %, mpu TOM CPOK OKYIMAeMOCTH COCTABUT MPEUMYIIECTBEHHO OT OJHOTO JI0
Tpex et [36].

[IpuMeHeHUE Ha XOJIOAUIBHBIX CKJIAJaX PallMOHAIBHBIX TEMIEPATYP XPAHEHUs, OXJIaxK-
JICHHS M 3aMOPaKUBAHUS MOXKET 00eCIIeUnTh SKOHOMHIO 3j1eKkTpodHeprun 10 30 % [37, 38].

CucTeMbl KOHIUIIMOHUPOBAHUS — aKTHUBHO PA3BUBAOIIMIICS WHHOBAIMOHHBINA CEIrMEHT
WH)KEHEPHBIX CUCTEM 3[aHUM, COOPYKEHUN U aBTOHOMHBIX OOBEKTOB.

O0BEM POCCHUIMCKOTO PhIHKA KIMMATUYECKOW TEXHWKH, MO JTaHHBIM ACCOLMAIUU MPEe-
OPUSTUNA UHIYCTPUM KJIMMATa, 3a MOCIEAHUE JECATh JIeT yBenuuuics Oosnee ueM B 10 pas, exe-
roJIHO pacteT ¢ TemMnom 12-15 % u, Mo ONTUMUCTUYECKOMY CLIEHAPUIO, MOXKET JOCTUTHYTH 30
%. Takoli OypHBIH POCT CBSI3aH C BO3pacTaHHEM TPeOOBAaHWEM K KaueCTBY YKM3HH, a TAKKE C
YXYJIIIEHUEM KaueCTBa OKPY>KArOIIEH CPeIbl.
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B obmewm ciydae, cucteMy KOHAWLIMOHUPOBAHHUS BO3AyXa MOKHO paccMaTpUBaTh Kak
€AUHBIA KOMILJIEKC MHXEHEPHBIX MOJCHUCTEM (BEHTWISILMHU, OTOIUICHHS, OXJIAXACHUS, U IIp.),
00ecreunBaOIIMN MOA/IepKaHUE TPeOyeMbIX MMapaMeTpPOB BHYTPEHHEH cpefbl (MOMEIIEHUs,
IpyNIbl MOMENIEHUH, 31aHHs) BHE 3aBUCUMOCTH OT BHEIIHHMX KJIMMATUYECKHUX YCJIOBHH C yue-
TOM apXUTEKTYPHO-CTPOUTEIbHBIX U TEIIO(YU3NUECKUX XaPAKTEPUCTUK OIPaXAArOIINX KOHCT-
PYKLHM.

B P® cucremamu xusHeoOecnieueHus, BKIIIOYass MUKPOKIMMAT, OTPEOIIAETCS MOpsIKa
40 % Bcell MpoU3BOAUMON 3JeKTpodHepruu. Iloaromy sHeproapeKTUBHOCTb, COKpAIICHHE
SHEPrOMOTPEOICHUS U JaHHOW 00J1aCTH Tak)Ke BeChMa akTyaiabHbI [39].

MUX chopmynupoBan 3agauy cHu3uTh Ha 30 % yzaenbHOE MOTpeOJIEHUE PHEPTUU TEX-
HUKOW HU3KuX TemiepaTtyp K 2030 rogy. YcroitunBoe (pruHaHCHpOBaHUE (PYHIaMEHTAJIbHBIX U
NPUKIAJHBIX HAYYHBIX MCCIIEAOBAaHUM, a TAK)KE ONBITHO-KOHCTPYKTOPCKUX PabOT CO CTOPOHBI
MEXIYHapOAHBIX (POHIOB, TOCYIaPCTB M KPYIHBIX KOMIIAHUW, YBEIMYEHUE YHCIIA CTYIACHTOB
10 XOJIOAWJIBHOMY J€JIy W TIOBBIIICHUE KA4ECTBA MX MOJATOTOBKH ITO3BOJAT PELIMTH 3Ty BCE-
00BEMITIONIYTO 3a/1ady.
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