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PaccMaTpuBaroTCs KIII04EBasi 3HEpreTHueckas mpodiemMa COBPEMEHHOCTH — PalMOHAIIb-
Hoe 1 3G ()EKTUBHOE MCIIONB30BaHHE YHEPrOPECYPCOB — M BOSMOXKHOCTD €€ pellIeHHUs Ha 6ase
KOHIIETIIIMN MHTEHCUBHOTO SHeprocOepekeHus. Beigensercss oquH U3 myTel pemeHus 3agaun
CHIDKEHHUS TTOTpeOIeHHs MepBUIHBIX SHepropecypcos B benapycu. AHaIU3HPyeTCsl HCXOIHOE
COCTOSIHHME Ha MyTH JaJIbHEHIIEro COBEpPIICHCTBOBAHHS YHEPrONOTPEOIeHNs, KOTOPHIH HEe00-
xoxumo nipoitu 1o 2030 r. st bemapycu rmokaszana BexyImasi posib B SHEProcOepe:KeHUH Me-
PONPHATHH MO HOBBILICHUIO 3P ()EKTHBHOCTH MOTPEOICHNS TPUPOJHOTO rasa.

BrmHocutest Ha 00Cy’KIeHHEe BO3MOXKHOCTH HCIIOIB30BAHUS ITOOOYHBIX SHEPrOIIOTOKOB
TMPOMBILIICHHBIX Hpe}lﬂpI/IﬂTI/II\;I CPEAHC- U HU3KOTEMIICPATYPHBIX, KOMMYHAJIbHBIX U NPO-
MBIIIIEHHBIX KaHAJIH3aI[HOHHBIX CTOKOB, YTO CTABUT 33jady Mepexofa K NPHHIUITHAIEHO HO-
BOI CHCTEME TEIUIOCHAOKEHUS MPEANPUITHI U TOPOJIOB, HCHONB3YIOIIEH MOOOYHbIe TEILIo-
BEIE MTOTOKH, B TOM YHCJIE W HU3KOTEMIIEPAaTypHbIE TEIUIOBBIE TOTOKH IPOMBIIIICHHBIX Tpei-
NPUATUNA, KOMMYHAJIBHOTO XO35HCTBa, paccerBaeMble B HACTOALIEE BpeMsl B OKpY>KarolIeH
cpere. 3aTparuBalOTCsl CHCTEMHBIE U3MEHEHS, CBSI3aHHbIE C BOBJICUCHNEM MOOOYHBIX HU3KO-
TEeMITEpaTypHBIX TEIUIOBBIX IIOTOKOB B ITIPOIIECC T€HEPAIMH TETIOBOM 3HEPTHH I CHCTEM
OTOIUICHUSI W TOPSYEro BOAOCHAOXKEHMSI MPHU HCIIOIB30BAHHU JUIST 3TOTO aOCOPOIMOHHBIX
OpOMHCTO-TNTHEBBIX TEIJIOBBIX HACOCOB, CONPATAaeMBIX KaK C KOTENbHBIMH, Tak u ¢ TOILI.
[IpuBeaeHs! MHOTOYHCIICHHBIE MPUMEPHI BO3MOXKHOTO HCIIOIB30BAHMS TEIUIOBBIX IPOMBIII-
JIEHHBIX BBIOPOCOB M KaHAJTHM3AIIMOHHBIX CTOKOB JUIA CHIDKEHHUS PAacXoja TOIIMBA IPU TeHe-
panuy TEIUIOBOM 3HEPrHM Ul CHUCTEM OTOIUIEHHs M ropsdyero BojocHaOxeHus. Ilokazano,
4To mojo0HOe pacmmpenue SHeprocOeperaromeil 6a3pl He TOIBKO 00eCIIeUnBaeT CHIDKCHHUE
HNOTpeOJICHNsT MEPBUYHOIO DHEPropecypca TEeIIOTeHEPUPYIOIUMH UCTOYHUKAMH, HO H CY-
IIECTBEHHO YITy4IIaeT yCJIOBUS st paboTHI SHEeprocucTeMsl bemapycu B 9acTu peryimupoBa-
HUSI MOIIHOCTH U 3arpy3Kd MoIIHOCTed ¢ BBogoM B cTtpoit ADC. PaccmarpuBaercs cymie-
CTBYIOIIAs TEXHUYECKas 0a3a, 0OecreunBalomas rmperaraeMple H3MEHEHNSL.

KuroueBble cjioBa: 5HeproobGecredeHne, CUCTEMbl TEIUIOCHAOKEHHS, SHEPropecypchl,
3HEpProcOepeKeHHE.

BuGmuorp.: 16 Hazs.

31



TO THE SUBJECT OF DEVELOPMENT OF POWER SUPPLY
PROCESS FOR INDUSTRIAL HEAT TECHNOLOGIES
AND HEAT SUPPLY SYSTEMS IN BELARUS

KHROUSTALEYV B. M., ROMANIUK V. N., SEDNIN V. A, BOBICH A. A,
MUSLINAD. B., BUBYR T. V.

Belorussian National Technical University

Considers the current key energy problem — the rational and efficient use of energy re-
sources, and the possibility of its solution, based on the concept of intensive energy conserva-
tion. As a result, the way of primary energy consumption reduction in Belarus is provided.
The initial situation in the frame of program of further improvement of energy consumption
until 2030 is estimated. It is shown, that for Belarus the first place in energy saving measures
takes the efficiency improvement of natural gas consumption, what allows reducing the in-
vestment and saving energy resources.

The possibility of usage of waste energy flows of medium-and low-temperature from in-
dustrial and municipal enterprises are discussed. To realize the described possibilities, some
changes of heat supply system of enterprises and plants are required. Changes in heat supply
system of the industrial enterprises, related with usage of low-temperature waste energy flows
in a thermal energy generation process for heating, require the installation of additional
equipment in existing heat energy supply system, such as absorption heat pumps, which are
easily joint and successfully work at boiler Houses as well as at CHP. The numerous examples
of fuel consumption reduction via heat industrial waste and sewage usage are shown in this ar-
ticle. It must be emphasized, that such an expansion of energy-saving framework not only re-
duce the primary energy consumption by heat generating sources, but also significantly im-
proves the conditions of the Belarusian electrical grid operation under the conditions of nucle-
ar power plant commissioning. The existing technical framework, that ensured the proposed
changes, is also taking into account.

Keywords: power supply, heat supply systems, energy resources, energy saving
measures.

Ref.: 16 titles.

Beenenue. B cBsizu ¢ HE0OXOIUMOCTBHIO Pa3pabOTKX HOBOM JIOJITOCPOY-
HOM cTpaTeruu COBEPIICHCTBOBAaHUS HSKOHOMHKHM bemapycu Ha nepuopn 1o
2030-2050 rr., rapMOHHYHO COYETAIOIIEr0 NHHOBAIIMOHHBIC M 3BOJFOLIMOHHBIC
M3MEHEHUS XO3SHUCTBEHHOIO MEXaHU3Ma, YPE3BHIYAHO aKTyaIbHO OMPEACTUTh-
Csl C TCHICHIMSIMH JAJTbHCHILIETO PA3BUTHUSI CHCTEM TEIUIO- U 3HEPrOCHA0KEHUS
MTPOMBINIUIEHHOCTH, MTPEAIIPUATHS KOTOPO B OCHOBHOW Macce MCIOIB3YIOT Tell-
notexHonoruu. Yxe xk 20152020 rr. B Mupe HpPOTHO3UPYETCS PE3KH poCT
CTOMMOCTH BCEX PECYpPCOB, YTO BBI3OBET MaJIcHHE MPOU3BOICTBA Ha (hOHE pac-
TYIIETO 3arps3HEHUsI OKPYKAIOIIEeH Cpejibl U BHI3BAHHOE UM M3MEHEHHE KIIMMa-
Ta [1, 2]. B 310 cBsI3u pa3zpaboTKa MepBOOYEPETHBIX MEp 1O MOATOTOBKE KO-
HOMHUYECKOTO MEXaHW3Ma CTPaHbl K TPSAAYIIAM HM3MCHEHUSM Ha CBHIPHEBBIX U
SHEPreTUYECKUX PHIHKAX U HEOOXOAMMa, ¥ OYCHb CBOCBPEMEHHA.

B mponiecce muckyccwmii o riiodansHBIM BorpocaM (K npumepy: Kak Oyner
M3MEHSTHCS SHEProoOECIeYeHNEe MPOMBIIIJICHHBIX TEIIOTEXHOJIOTUH TOTO WM
uHOTO HazHaueHws? Kakue cHCTEMBI TEIIO0CHAOKEHUS HOJDKHBI MMEThH MECTO
B CTpaHE K 3aBEPUICHUIO YKa3aHHON 0003pHWMOM MEPCIeKTHBHl U KaKUM ITyTeM
MOXKHO OCYIIECTBUTH Mepexoa K 3(P(EKTUBHBIM CHUCTEMaM TEIJIOCHAOXKEHUS?)
TOJDKHO c(hOopMHUPOBATHCS YETKOE TIOHMMAHHUE TOTO, KaK OTBETUTH Ha TPAIHITHU-
OHHBIN U, IOYKaITY#, caMblii TJIaBHBIA Borpoc: YUTo aenars B Onmkaiime roasr?
[To MHeHMIO aBTOPOB, HEM30EHKHO PACIIUPECHUE CBSI3U CUCTEM TEIUIOCHAOKCHHS
KaK ¢ MHBIMH CHCTEMaMH JKH3HEOOSCIICUCHIS TOPOJIOB, TaK U C TEIUIODHEPTETH-
YECKUMH CHUCTEMaMH TPOMBIIUICHHBIX TEIUIOTEXHOJIOTHYECKUX TPEATPUATHIA,
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PacCTONOKEHHBIX B 3TUX Topoaax. [is cCHYDKEHUS SHEpromoTpeOsieHus X03sH-
CTBEHHBIM MEXaHU3MOM, COTJIACHO KOHIETIIMA WHTEHCHBHOTO SHEprocoepexe-
HUs, TpeOyeTcs pacliMpeHue sHeprocOeperaroieiil 0a3bl, U B 3TOM KOHTEKCTE
HEJOCTAaTOYHO CYIIECTBYIOIIETO CETOMHS YPOBHSI CBS3M B3aMMOJICWUCTBUS CH-
CTEM HLEHTPAJIU30BAHHOI'O TCHHOCHa6)KGHI/ISI C MPOMBIIIJICHHBIM KOMIUICKCOM,
KOTOPBIA OCYIIECTBISETCS B OCHOBHOM JIMIIIb IMOCPEACTBOM TEILIOAICKTPOLICH-
Tpaneli. MOXKHO yTBEpKIaTh, YTO B HACTOAIIEE BPEMs HET JOCTATOYHO 3HAYH-
MOro B3aHMOI{eI>'ICTBH51 MCXKAYy CHUCTEMaMH, HCHOCPCACTBEHHO CBA3aHHBIMH
C JKHM3HEOOEeCIeUYeHHEM KIIaCTEpPOB YpPOaHM3AlMH, HAIPUMEP CHCTEM TEILIO-
CHaOXeHHsl, ¢ CUCTEeMaMH OYMCTKH KaHAIM3AalMOHHBIX CTOKOB. Her TakoBoro
B3aHMOI{CﬁCTBHH U CHUCTEM MNCHTPAIU30BAHHOI'O TCHHOCH36)KGHI/IH ropoaoB
C TCIUIOOHEPIE€THUYCCKUMHU CHUCTEMaMU ITPOMBIIIIICHHBIX Hpe):[HpPIf[TPIfI. Bwmecte
C TeM, BpeMs JAMKTYET HEOOXOIMMOCTh PACIIUPEHUS CBSI3EH BCEX MEPEUHCIICH-
HBIX CUCTEM, YTO CO3J[aCT YCJIOBUS JIJIS IOCTIDKEHUS OoJiee TIOTHOW peaiu3aliiu
SHEProcOEeperaIero MoTeHIHaaa X035 HCTBEHHOTO KOMITIEKCa:

Hakonen, Hapsiay ¢ 0e3yCIOBHBIM BBITIOJHEHUEM CBOETO (PYHKIHOHAIBEHOTO
MpeJHa3HAYeHUs] CUCTEM TEIUIOCHAOKEHHS B HMX JalbHeHmeM 5(PQPeKTHBHOM
Pa3BUTHUH CIEIYET OMPEIEIUTHCS C BRIOOPOM IIeTIeBON (PYHKIUU dHEproobdecrie-
YeHHS CHCTEM IIEHTPATU30BAaHHOTO TEIUIOCHAOXKEHHMS: COXpaHEHUE OKpYKaro-
Hleﬁ Cpeabl, CTAaOMJILHOCTD U ycneurHoe CynmeCTBOBaHUuE CUCTEM, MUHUMYM I10-
TpeOJeHns TOTMBA U Ip. BaxkeH u oTBeT Ha Bompoc: Ha kakoe TormBo opreH-
TUpoBaThcsa? Benb nepBUYHBIE SHEPTOPECYPCHl KOHEYHBI, ITPH 3TOM PA3HATCS H
TEMIIBI USMCHCHHUSA CTOUMOCTU HMX PA3JIMYHBIX BHJAOB, 3allaCbl U TCMIIbLI y6I)IJII/I
MOCHEAHUX. YCKOPEHHBIH POCT MPOMBIIUIEHHOTO MPOU3BOJICTBA, BBI3BAHHBIN
YBEIMYCHUEM YUCIIEHHOCTH HACEIICHUS 3eMIIM U €TO HYXJ, ONPEeNINII JIABUHO-
o0pa3HOe yBEIWYCHHE MOTPEOJICHUSI SHEPropecypcoB, JJOCTHTIIEro Oecnpe-
1eeHTHO BhicoKoro ypoBHs: 3a 30 mer (1975-2005 rr.) 3emmsne morpebu-
JIM TIEPBUYHBIX YHEPropecypcoB OOJIbIIe, YeM 3a BCE MPEAbIAYIINee CYIIeCTBO-
Banue muBwim3anuu [3]. Tlocnennee necarnierne TONBKO YCHIIMIIO KapTHHY.
DHepreTUYecKuil KOMIUICKC JIF000H TEXHUYECKH Pa3BUTOMN CTpaHbl HHEPLIMOHEH.
Pecypcsl, Bpemsi, TpeOyeMble Ha €ro U3MEHEHHE, KOJOCCAIbHBI. B 3T0#l cBs3m
CTaBKa Ha TOTUTUBO, KOTOPOE TI0 Pa3HBIM MIPUYUHAM MOXKET CTaTh HEAOCTYITHBIM,
CBsI3aHA C CEpPhE3HBIMU pUCKaMU. [IpenensHo AOMyCTUMBINA BEC OJTHOIO IMEPBUY-
HOTO DHEpropecypca B dHEprodaance cTpaHsl He MOJDKEH mpeBsimath 50 % [4].
Jliis oTBETa Ha IOCTaBJICHHBIE BOMIPOCHI HA/IO 3HATH, YEM pacIojiaraeM B HACTO-
sIee BpeMs Il HeM30€KHOTO JaJIbHEHIIEr0 Pa3BUTHS.

Hcxoanoe cocrosinue. be3yciaoBHO, pa3BUTHE CHCTEM TEIUIOCHAOKCHMUS,
Ha KoTopble mpuxoautcs 1o 40 % morpebnsiemMpix B benapycu TormBHO-3HED-
FEeTHYECKUX PECYPCOB, JIOJDKHO OBITh CBsI3aHO ¢ dHeprocoepekenuem. CeromHs
HEOOXOAMMO HE MPOCTO MOBBIIIEHHE, a KapJuHAIbHOE yBenndeHne 3(dexTus-
HOCTH WCTIOJIB30BAHUS YHEPTOPECYPCOB Ha BCEX CTAIMsIX: MPOU3BOJICTBA, Iepe-
Jaun U ux norpednenus. Cucrema TEIUIOCHAOKEHHS SIBISIETCS BAXKHOW coc-
TaBJISIOIICH CO3aHHOIO B nociieanne 60 JIeT X03IHCTBEHHOI0 KOMILIEKCa CTpa-
Hbl. DTOT KOMIUIEKC HE MOXET OBITh KapAWHAIBHO HM3MEHEH JaXe 3a Jecs-
TUJICTUE U3-3a2 OIPAaHUYCHHOCTH PECYpPCOB — (PMHAHCOBBIX, JIOJCKHX, BPEMEH-
HBIX U T. II.

Kaxxnp1il X03s1iICTBEHHBIA KOMILIEKC XapaKTEPU3yeTCs CIOKUBIICHCS MHAU-
BUJyaJIbHON CTPYKTYpOU 3HeprodaiaHca, BKIIHOYAIOIIETO IIEPBUYHBIC U BTOPUY-
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HbIE SHEPropecypChl, MOGOUHEIE OTOKH SHEPrUU . UTO XapaKTepH3yeT XO3sii-
cTBeHHBIN KomIuieke benapycu? Ilpexae Bcero, pa3BuTas ra3oBasi HHPPacTpyK-
Typa B MIHMPOKOM CMBICIIE: Ta30TPaHCIIOPTHAS CUCTEMA; TEIUIOTEXHOJIOTHH, OpHU-
CHTUPOBaHHBIC HA MPUMEHEHNE MPUPOAHOTO ra3a; CHeUUaINUCThl, TOATOTOBICH-
HBle A7 paboThl ¢ 3TUM TomuBoM. CleayeT OTMETHTb, YTO TOJBKO Ha
teppuropurt CHI' B By3ax ecTh Takasl ClielMaIbHOCTh, KaK MPOMBIIUICHHAS TEll-
JIOHEPTeTHKA, IPU3BaHHAs TOTOBUTH KaAphl, U3 YHCIa KOTOPHIX, Hanbojee Be-
POSITHO, MOTYT BBIPACTH CHUCTEMHBIE CIICIHAJIHCTBI, KOTOPBIE TOJBKO U MOTYT
o0ecrieunTh B KOHEYHOM HTOre TpeOyemoe MOoBbImeHHe 3(P(EKTUBHOCTH HC-
MOJIb30BAaHUS IEPBUYHBIX YHEPTOPECYPCOB. YMECTHO OTMETHUTD, YTO 3Ta CIICLH-
QILHOCTh BBEJICHA IO WHUIIMATHBE BBIJAIOIIEIOCS COBETCKOTO YYEHOTO; CH-
CTEMHOTO CIIEIMaINCTa B 00JIaCTH DHEPreTHKH, akaaemuka JI. A. MeneHTheBa.
UrHopupoBaTh yKkazaHHbIE W MaTepUaIbHBIH, M WHTEJUIEKTYaIbHBIH PECYpPCHI
MIPY OTIpeIeNIEHNH HAPaBJICHUsI NaNbHEHIIEr0 pa3BUTHS SHEPreTHIECKOrO KOM-
IUIEKCa, B TOM YHCJIE U CHCTEM TEIUIOCHA0XEeHNUs, HeAaIbHOBUIHO.

Hcnonp3yemsbie B benapycu nepBUYHbBIE dHEpropecypchl cocTtaBisiroT =0,3 %
MHUPOBOT0 NOTpebneHus, B ToM umcie 10 =0,5 % moTpebieHus mpHpOIHOTO
raza [5]. Ecnu MBI ipekpaTtuM BCSIKYIO JIeSITENBHOCTh, CBSA3aHHYIO ¢ TOTpebie-
HUEM TOIUIMBA, OY€BUICH (aKT, YTO 3HAUUMBIX U3MEHEHHUI HU B 9KOJIOTUYECKOM
CUTYyallud, HU B 00beMax 3armacoB HEBO30OHOBIIEMBIX JHEPrOPECYPCOB Ha Ijia-
HeTe 3emus He npou3oiaeT. OZHAKO 3TO HE O3HAYAET, UTO MBI HE JOJKHBI Oe-
PEKHO OTHOCHTBCS KaK K OKpY’Kalolled cpelie, Tak M K HOTPEOJICHUIO TepBUY-
HBIX DHEpropecypcoB. Bmecte ¢ Tem, He mpeacTaBisieTcs pa3yMHBIM «OeKaTb
BIIEPEAM IUIAHETHI BCEW», NHTCHCUBHO Pa3BHBAs TE€XHOJOIMH dHEproobdecmeye-
HUSI, KOTOPBIE CETOJHS B CPAaBHEHUH ‘C aJIbTCPHATUBHBIMHU PEIICHUSIMH KpaiiHe
JOPOTH, a TIOTOMY BEAyT, IO OOJBIIOMY CUETY, TOJBKO K Iepepacxoay CTOIb
HEOOXOJUMBIX CTpaHe cpeicTB. [1o CyTH, OHM HHBECTUPYIOTCS B pa3pabOTKy
Y TIPOU3BOJICTBO COOTBETCTBYIOIIUX TEXHOJIOTHI U 000PYIOBAHUS B OTIIEJIBHBIX,
JaneKko He OeIHbIX CTpaHax.

Bosee B3BemeHHO cieyeT paccMaTpUBaTh U MCIOIB30BaHHE BO30OHOBIIsIC-
MBIX HUCTOYHUKOB 3Heprum (BUD), xoTopble, KOHEYHO, HMPUBIEKATEIBHBI, HO
O00BEKTUBHO HE CIOCOOHBI OOECTeYnTh HEOOXOANMOE W3MEHEHHE CHUTYaIHH.
BUD M0kHO ¥ HY>KHO pa3BUBaTh, HO HE B yIepO (3a CUeT) MPOMBIIIIICHHOCTH
SHEpreTHKe, OTBIEKas U 0e3 TOro OrpaHUYEHHBIE pecypchl OT 0ojiee paauKaib-
HBIX IIAroB I10 COKPAIIEHHUIO MOTpeOIeHus] UMIIOPTUPYeMoro TomuuBa. [laryono
TaKXKe 3arpy’kaThb peajbHbI CEKTOp JKOHOMHUKU YyBelMdeHHeM TapuoB Ha
AJIEKTPOIHEPTHIO, KOMIIEHCHPYS 3aTPAThl HA MIOKYIKY 3JIEKTPOIHEPTUHU Y TTPOH3-
BOJIUTEIICH, MOMYYCHHOW MpeoOpa3oBaHHEM DHEPrUM BETpa, CONHEYHOTO U3IY-
YCHUS, TP UCTIONB30BaHUK OHMorasa U T. 1. JKenanue «mornpoboBaThy, KOTOPhIM
HEPEAKO OMpaBIBIBACTCS TO MM WHOE COMHHUTEIBHOE TEXHHYECKOE PELICHHE,
MO>KET IPUBETCTBOBATHLCS, KOTJa PeUb UIET O COOCTBEHHBIX HHBECTHIIMSX.

AHaNOrMYHBIN MOAXOJ B YacTW B3BELICHHOCTH PELICHHWH CIpaBeIiB U B
OTHOLICHUH dKoJoruH. He ciieyet BBOIUTH Upe3MepHble, HEONpaBAaHHBIE Tpe-

! Bropuunsie sHepropecypest — 3T0 mpeoGpasoBaHHbIE IOTOKH HEPIHIL: HIEKTPO- H TEILIOBAs
9HEPTHs C Pa3IMYHbIMH YHEPrOHOCUTENISIMH. B 3TOM KOHTEKCTE HCIONB30BAH TEPMUH «BTOPHY-
Hble 3Hepropecypcbl». Ilupoko ucnonb3yemoe mnonstHe BOP He coBceM KOPPEKTHO W BHOCHT
nyTaHuily. I109TOMy B CTaThe, KaK MPEIIMHCHIBACT COOTBETCTBYIONIAS JINTEPATYpa, MPUMCHSICTCS
TEPMHUH «II0OO0YHBIC SHEPTOPECYPCHI».
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0oBaHMs1, HAIIPUMEP 0 BEIOPOCAM OKCHIOB a30Ta, 3aTPYIHAA, a TO U OJOKUPYS
BBOJI SKOHOMHYECKH BBITOAHBIX YCTaHOBOK, HAaIpuMep Ha 0a3e ra3o-mopliHe-
BBIX arperaros, 1aBas JOpOry JPYyTUM — razo- ¥ MUKpOTYpOMHHBIM YCTaHOBKaM,
MeHee SKOHOMHYHBIM 1 00Jiee HEPro3aTpaTHbIM PUMEHHUTEIBHO K UCIIONIb3Ye-
MBIM Ha TMPOMBILUICHHBIX MPEINPUATHAX THUIOpasMepaM. B pesynbrare Takoit
«3a00TBD» 00 3KONOTHMH TMoNTydaeM B 1,5 pasza Gosbllre BEIOPOCOB AMOKCHAA YT-
Jiepoa, OTBETCTBEHHOT'O 32 MapHHUKOBBIN 3¢ ¢ekT, 0oprda ¢ KOTOpBIM pHOOpe-
JIa CTaTyC NEPBOCTENIEHHON MUPOBOM 331a4H.

Ceromns mpejaraeTcd MHOTO allpOOMPOBAHHBIX PEIICHUH YIIYYIICHHUS CH-
Tyallud C SHEPrOMCIIOIb30BAHUEM, KOTOpPBIE €CIM M HECYT PUCK HeyAayHo-
ro IpUMEHEHHs, TO MUHUMaJbHBIA. DHepropecypchl benapycu orpaHu4eHsl,
MI03TOMY HaJ0 KpaiiHe Oepe’KHO HCIIONb30BaTh MMEIOIIUECs 3aIlachl U TO, YTO
Jana Ipupoja (IpeBecuHa, Oypblid yroib, IEHHOE ChIpbe TOpQ, CIaHUbI U T. 1I.),
9TOOBI OCTABUTHh WX OYIYIIMM TOKOJICHHSM, Y KOTOPBIX MOSBSITCS pa3paboTaH-
HBbIE K TOMY BpeMEHH JeleBble, 3GEeKTUBHbBIE U HKOJIOTMYECKH IANILINE TeX-
HOJIOTHHU MX MCIOJIb30BaHUSL.

Ucxons U3 ckazaHHOTO NpeacTaBisieTcsi Haubolee 1enecoo0pa3HbIM Naib-
HEHIIMe maru 1no pa3BUTHIO 3Heprocoepexenus B benapycu opueHTUpoOBaTh Ha
WCTIOJIb30BaHUE IPUPOIHOTO T'a3a, pa3BeAaHHbIX 3al1aCOB KOTOPOT0, TIO OLIEHKaM
PAH u npu3HaHHBIX MUPOBBIX HHCTUTYTOB, XBaTUT Ha 200—250 net mpu coxpa-
HEHUH HBIHELIHETO ypOBHsI SHepronotpedienus [6—8]. HenszbexHbiit pOCT LieHBI
MIPUPOJTHOTO Ta3a MOXKHO KOMITEHCHPOBaTh 3HaYUTENbHBIM (110 40 %) moBsImIe-
HAeM S()PEKTUBHOCTH €ro HcIoib3oBaHusA [9]. Kpome Toro, BBOI aTOMHOM
3JIEKTPOCTAHIIMU HA TPETh CHU3HUT NOTPEOIEHKE ra3a B SIEKTPOIHEPreTUKE.

Pa3Butue »HeproodecneveHusi. CormacHO KOHIICTIIMA WHTEHCUBHOTO
sHeprocoepexenus, chopmynupoanHoit mpodeccopom A. [I. KimodHHKOBEIM,
MOYTH YETBEPTh BEKa BO3IIABISIBIIUM (DAKYJIbTET MPOMBIIIJICHHONW TEIIOdHEP-
retukd MOU, ciaemyeT, 9TO I ITOCTHXKCHHSI MaKCHMAaJILHOTO dHeprocoepera-
IOLIEr0 MOTEHIMajda Hal0 PacIIupATh CUCTEMY, SHeprocOeperarouyio 0asy,
BOBJICKAEMYI0O B MPOLECC palMOHANM3AIMU 3Heproucnonb3zoBanus [10, 11].
OTO KIIFOYEeBOW MOMEHT, Ha KOTOPKIN cilemyeT oOpaTuTh BHUMaHHUE. Pacmmpe-
HHUe 3HeprocOeperarouiel 6a3sbl yCKOPUT peLICHUE CTOSILIEH nepe CTpaHoil rio-
0aJbpHOM 3amadn obeciiedeHNs] OTHOCHTEILHON HEPreTHYeckoil 0€30MacHOCTH.
K coxarnenuto, ciemyer mpu3HaTh, YTO aOCONIOTHAsA >HEpreTHdeckas Oezomac-
HOCTb CEro/iHsl HEAOCTHKIMA.

Memooonozaus suepeocoepedicenus. Anpec s3HeprocOeperaroniero NoTeHIHa-
J1a U3BECTEH — 3TO TEIUIOTEXHOJIOTHH, KOHEYHAsI CTaausl SHEPTrOHUCIIONb30BaHuS,
pazu KOTOpoi U AOOBIBAIOTCS MEPBUYHBIE YHEPTOPECYPCHI U T/I€ TEOPETUUECKHUE
3aTpaThl Ha MPOBEJCHUE TEIJIOBOW 00pabOTKH 3adacTyio He mpesbimaoT 10 %
¢axtnueckoro sHepromorpedmenus [10, 11]. Anamormynas cuTyamus, XOTS
W HECKOJIBKO JIydYIIas, ¢ TEIUIOCHAOKEHHEM TOpPOJOB M IIOCEIKOB I'OPOJICKOTO
THTA, T/ie TPeOYyeMBbIi MPOPBIB B CHIXKCHUHU MOTPEOJICHHS TOTUTUBA MOXKET OBIThH
o0ecrieueH B OCHOBHOM 3a CYET pacIIMpEHHs 3HeprocoOeperaromieii 0asbl.
TpaauuuoHHass METOJMYECKasi OCHOBA PEILCHHS MPOOJIEMbI SHEProcOepeIKeHHS,
OTJIIMYAIOUIAsICsl TUCKPETHOCTHIO SHEPreTHUECKOTO aHajin3a B Y3KMX IpaHHUIax
OTJENBHBIX TEXHOJIOTUYECKUX arperaroB M B paMKax YacCTHBIX MEPOTPHUSTHH,
OKa3bIBAeTCsl HEJOCTATOYHOW AJISl MCCIICAOBAHMH, HALICIICHHBIX Ha BbISIBIICHHE
MpeJeTbHO MOJHOTO pe3epBa IHEProcOCPEIKEHHS B TEXHOIOTMISCKUX KOMILICK-
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caXx MaTepUaAIBHOTO IPOU3BOJICTBA, OCHOBHOE SAPO KOTOPOTo, KaK 3TO HHU
CTPaHHO 3BYYHUT, YaCTO HAXOJAUTCS MPEUMYIIECTBEHHO BHE (PU3NYCCKUX TPAHUI]
OTJICJIbHBIX KOHEYHBIX MPUEMHUKOB 3HEPTUU — B 30HAX KOHTAKTa TEXHOJIOTHYEC-
CKHUX TOJIyIPOAYKTOB U MPOAYKTOB C OKpyxaromei cpenoil. [loatomy mpenmno-
CBUIKOW paJAMKAIBHOTO CIBUTA B PEUICHWH IPOOIEeMbI 3HEpProcOepekeHus B
chepe MaTepHaIbHOTO TPOHM3BOJICTBA SIBISIETCS BHEAPEHHE HOBOM METOIUYE-
CKOI OCHOBBI, Oasupytoieiicss Ha cuctemuoM nozaxone [10, 11]. I'maBHbIe oco-
OCHHOCTH TOU METOIOJIOTHH:

¢ 00BEKTOM IHEPreTHUYECKOTO aHal3a CIy’KaT 3aMKHYThIE€ OTPAaciIeBhIE TEX-
HOJIOTHYECKHE KOMIUIEKCHl MaTepHaJbHOTO MPOU3BOJICTBA, KOTOpPbHIE TOJBKO
1 MOTYT (OpMHPOBaThH 0a3y MOMCKAa KPYyIMTHOMACIITAOHOTO YHEeprocoeperaromie-
ro 3¢ dekra;

e KOHKPETHBIM CPEICTBOM IOWCKAa KPYMHOMAaCIITa0HOTO SHeprocOeperaro-
mero 3¢QexTa BBHICTYIAET MONHAs COBOKYITHOCTH BBISBIISIEMBIX TEXHOJIOTHYE-
CKHUX, DHEPTCTUYCCKUX, TCIIOTCXHUUYCCKUX U TEXHUYCCKUX MepOHpI/IHTI/Iﬁ HH-
TCHCHUBHOTI'O 3Heproc6epe>1<eHm[. HpI/I OTOM B YCJIOBHAX MHOI'OCTYIICHYATHIX
TEXHOJIOTHIA 0c000€e 3HaUYeHUE MPUOOPETAIOT TEXHOJIOTHIECKAE MEPOTIPUSTHSI.

[NoTeHnManbHBIE pe3epBbl IHEPTOCOCPESIKEHUS XOTS U BEIUKHU, ONHAKO HUX
Hauboee TOMHAsT peayu3alusl BO3MOXHA TOJIBKO B OMPEIENIEHHBIX YCIOBHUSX.
Macmrabb1 3HEprocoeperatomero dddexra 371ech B pemiaroieii CTEIeHH oIpe-
JIeNAI0TCA KaK YPOBHEM CHUCTEMHOCTH SHEPreTHMYeCcKOro aHaju3a, Tak U conep-
KaHWEeM KOMIIIeKca sHeprocOeperaronmx mepompusTuil. [loTeHnman pesepsa
MHTEHCHUBHOTO 2HEProcOepekeHUs MOKET OBITh JOCTUTHYT B OOIIEM ciIydae Ha
6336 N3MCHCHUA NMPUHIUIIUAIBHBIX OCHOB TE€XHOJOI'MHU, TCXHUKH, YIPABJIICHUA,
MOBBIIICHNUS KauecTBa TEXHOJOTHYECKON MPOAYKIUN M IOJTHOTHI €€ MOJIe3HOr0
WCIIONb30BaHMsI, @ TAKKE Ha OCHOBE IEPEX0fa K aJIbTEPHATUBHBIM CHIPhEBBIM
MaTepuayiaM, K albTEPHATUBHON MAaJIO3HEPTOEMKON TEXHOJOTMYECKON IMPOLYyK-
iy, HemocpencTBeHHO PEANPHUATHS JOJIKHBI aKTHBU3UPOBATELCS C TEM, YTOOBI
COXPaHSTh U Pa3BUBATh PHIHKK COBITA 32 CYET CHUKCHHS 3aTpaT Ha SHEProodec-
nedenre. Cpequ COOTBETCTBYIOLUIMX pabOT MOKHO OTMETHTh, B TOM 4YHCIIE,
HaIlpaBJICHHBIC Ha:

e BBISIBJIGHUE U Pa3pabOTKy dHEprocOeperamyx peieHnid CymecTBYOIHX
TEIJIOTEXHOIOT Uil

o MOJICPHHU3AIINIO TEXHOJIOTHI U UX 3Heproobecnedyenue. [locneanee Hanbo-
Jiee MPOCTO OCYINECTBUTh HA 0a3e Kak TPaJWIIMOHHOMN, TaK M TEIUIOTEXHOJIOTH-
YecKoW KoreHepanuu. Ecnm TpaaunnoHHas KOT€Hepanus paciIupsieT Terogu-
KaIliio0 KOJWYECTBEHHO, BOBJIEKash B MpoIlecC KOMOMHHPOBAHHOW BBIPAOOTKH
SHEProNOTOKOB MEJIKMX MOTPEOUTENeH TEIIOBOM 3HEPTUH, TO TEIUIOTEXHOJIOTH-
geckas KOT€Hepanus pacIiupsieT TemIo(uKamuio KadyecTBEHHO, BOBJIEKas IIO-
TpeOuTeNell TEIUIOBOW HEPTuH, TPEOYIOIUX HIealbHbIE T'a30BbIe M BBICOKO-
TeMIIepaTypHbIE OPraHUYECKUE TEIUIOHOCUTENU. TerIoTeXHOIOrnuecKas Kore-
Hepauusi, IpUd KOTOPOM JIBUraTeJM BHYTPEHHErO CrOpPaHUs BCTPaUBAIOTCS
HETOCPEICTBEHHO B TEIUIOTEXHOJIOTHIO, OoJiee BBITOJHA. BO-TIepBBIX, MOTOMY
YTO HCIOJB3YeTCS YXKe YCTAaHOBJICHHOE TEeIUIOYTHJIM3AaLMOHHOE 000pyI0OBaHUE,
KOTOPBIM ABJIAKOTCA TEXHOJIOI'MYCCKUE YCTaHOBKH. BO-BTOpBIX, HUMEET MECTO
3aMelIeHne TMPSMOTO CXKUTaHUS MPHUPOJHOTO Trasza JUIs TPOBENEHUS CpeIHe-
W HU3KOTEMIIEPATYPHBIX TEIUIOBBIX OMepaluii, TIe OHO HauMeHee 3PQPeKTHBHO
C TepMOJIMHAMUYECKUX To3ulinii. HakoHell, B cpaBHEHWUHU C TPaJUIIMOHHON TeTl-
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nopukanuent 3¢ eKT ycunuBaeTcs NPUMEPHO Ha BEIIMUUHY PACCESHHS SHEPTUH
C YXOASIIMMH Ta3aMM IpY FeHEepalluy Mapa U HarpeBe CeTEeBOW BOJIBI, TTOCKOJIb-
Ky 3aMeIlaeTcsi HeMOCPEICTBEHHO TOIUIMBO, a HE TMOTOK TEIJIOBOI SHEPruu aB-
TOHOMHOTO HCTOYHHMKA. CHCTeMHasi SKOHOMHS NPHPOAHOTO raza — oT 30 mo
45 % (=1,7 TeiC. T y. T. Ha | MBT 3J€KTpHU4eCKOil MOITHOCTH KOT'€HEPalMOHHO-
ro KOMIUIEKCA) ¥ 3aBUCHT OT KBaJH(PULIUPOBAHHBIX MPOEKTHHIX pemenui. Cre-
LUAINCTaM H3BECTHO, YTO JHEPreTHUECKU HJeaIbHOE TEIJIOTEXHOJIOTHYECKOe
MpennpuaATHe HE MOXET IMOTPEONATh 3IIEKTPOIHEPTHIO, NMPOU3BENEHHYIO Ha
K9C, a nomxHO ee reHepupoBaTh KOMOMHUPOBAHHO, HAa 0a3e CBOETO TEILIOTEX-
HoJlormyeckoro motpebienus [12]. ['maBHoe mpu STOM Al MpEeaNpUSTHA —
B CYILIIECTBEHHOM CHIKEHUM (PMHAHCOBOW HAarpy3Ku Ha SHeproodecrieueHue npu
COXpaHEHHUH 3aTpaT Ha TeIIOCHAOXEeHHUE M POCTE UX Ha MOTpeOieHue MpUpOa-
HOTro raza. B koHe4HOM HTOre, UMEeT MECTO 3HAUUTENIbHOE CHHKEHHE dHEepre-
TUYECKOW COCTABIAIOIIEH ce0eCTOMMOCTH MPOAYKIHH TEMJIOTEXHOJIOTUYECKNX
npou3BoAcTB. [Ipu pasyMHOH HEPreTHYECKOW MONUTUKE pacHpeaciIeHHbIE HC-
TOYHUKH, MOIITHOCTh KOTOPBIX YK€ CeroiHs B crpaHe npessicuia 0,6 I'Bt u mo-
xkeT mpeBbicuTh 1,0 ['BT, CITOCOOHBI CYIIECTBEHHO OOJIETYHTH OOECIeUCHIHE
rpaduxoB snekrponorpednenns OOC benapycu. AKTyaqbHOCTh MOCIIEIHETO
00yCIIOBJIEHa MPEJICTOSIIIUM BBOJIOM B cTpoii Benopycckoiit ADC;

o YTHJIU3AIMIO COPOCHBIX IOTOKOB:

— CpeAHe- U BBICOKOTEMIIEpATypHBIX. [ MOTOKOB TEMJIOBOM SHEPruu JlaH-
HOTO TEMIIepaTypHOI'0 YPOBHS BO3MOKHA BHEIIHSS YTHJIM3alWsA Ha MOKPHITHE
HY>KZ pa3IM4HbIX TEIUIONOTpeOnTENeH, aJbTePHATUBOM YeMy MOXET OBbITh KOH-
JICHCAIIMOHHAsI TeHepaLusl AIEKTPOIHEPTHH Ha 3TUX MMOOOYHBIX TIOTOKAX MPOH3-
BozcTBa. [Ipu 3TOM BO BCex ciydasix MPEANOYTUTENIbHEE BHYTPEHHEE NCIIOIB30-
BaHHE MMOOOYHBIX MOTOKOB B TEXHOJOTMYECKOM LIETIOYKE, T. €. PEreHepaTHUBHOE
WCTIOJIb30BaHKE, CHUKalollee MOTpeOIeHne SHepropecypca HemocpeICTBEHHO
B TEXHOJIOTUYECKOHN YCTaHOBKE;

— HU3KOTEMIIEPATypHBIX € MOMOIIbI0 aOCOPOLMOHHBIX TEMJIOBBIX HACOCOB
(ABTH), obecreunBaromux y’ke Ha CerogHsIIHEM ypoBHEe He MeHee 40 % cHU-
JKEHHsI pacxo/ia TOIIMBA U, TJIaBHOE, (PMHAHCOB Ha IMOJyYEeHHE CETEBOH M TeX-
HOJIOTMYECKOU ropsiueil BOJbI;

e 3aMEHY JJICKTPOIHEPTUH MEXaHWYECKOH — TEIUIOBHIMH (DOpMaMU SHEPTHUN
JUTA KPYTHBIX MOTpednTeNneld. DTo W 3aMeHa AIIEKTPHYECKOTO MPUBO/IA pa3ind-
HbIMHM TEIUUIOBBIMH JIBUTaTENsIMHU, IPEXAE BCETO, JABUraTENsIMH BHYTPEHHETO
cropanusi. Taxke 3aMeHa MAPOKOMIIPECCHOHHBIX XOJIOMMIBHBIX MallHH abcop0-
[IMOHHBIMH YCTaHOBKAMH TPH HAJMYWU JIEIIEBON TEIJIOBOI SHEPTHH KOTeHepa-
OUOHHBIX MCTOYHHKOB M €d MmonoOHbIX. OrpaHMueHHEM TIOCIeIHEH 3aMeHBI,
KpOME BCETo, sBJseTca TpeOyeMblil TeMIlepaTypHbI YPOBEHb TEIIOBOM 00Opa-
00TKH, KOTOPBIN He noikeH ObITh HIbke 5 °C. [locneanee ycioBue BEIONTHSET-
csl, IPEXKJE BCETO, B CUCTEMAX IIPOMBIIUIEHHOTO KOHAUIIMOHUPOBAHMS;

e BBITECHEHHE PEAyIHPOBaHHUS (IPOCCETHMPOBAHME) MOTOKOB agnabaTHBIM
pacuMpeHreM ¢ BBIPpaOOTKOM 3MIEKTpOo3HEpruM (YTHIM3aLHMOHHBIE Ta30BbIC M
naposble TypOuHbl). [lpu 3ToM 1enecooO0pa3HO PaccMOTPETh HECKOIBKO IO-
WHOMY HCITOJIb30BaHME TMApOBBIX OTOMUTENBHBIX KOTENBHBIX C CETEBBIMH Ta-
POBBIMH HOJOTPEBATENSAMH, IOMyCTUMAas Harpys3ka KOTOPBIX MOXET JOCTHU-
rate 30 ['kan/a. Cpok ciy)Obl MapoBBIX KOTIOB 0ojiee JUIMTEIbHBIH, paccesHue
SHEPTUU OJMHAKOBO, HO 3a CYET YCTAaHOBKHM COBPEMEHHBIX YTHUIM3ALMOHHBIX
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TypOoreHepaTopoB Ha 6a3ze mapoBbIX BUHTOBBIX MamuH ([IBM) moxHO mosmy-
4aTh MOTOK DJIEKTPOIHEPTHH, 00ECICUNBAIOIINN COOCTBEHHBIE HYXIIBI KOTEb-
Hoii. Ilocrneqnee cHHMXkaeT U ce0ECTOMMOCTh TEIUIOBOW 3HEPTUH, M CHCTEMHBIN
pacxon TormBa. [IBM mpenHazHadeHbI U1 YCTAHOBKH B KOTENBHBIX Ha BIIaXK-
HOM mape, He TpeOyIoT KauyecTBEHHOH XMMBOJOOUYUCTKH M MOTYT paboTaTh Ha
HavyatbHOM maBieHnH 10 22 atu [13]. IlockoimbKy Bce OCHOBHBIC Pacxombl co0-
CTBEHHBIX HY’K]] M TEIJIONOTEPH CBSI3aHBI C OTOMUTENBHON KOTENBHOW U YCTaHOBKA
[1BM Ha HUX MPaKTUYECKH HE BIMSET, YAEIBHBIA pacXoJl TOIUIMBA HA BHIPAOOTKY
KIJIOBATT-4aca AJIeKTPO3HEPTUH OKa3bIBae€TCA HU3KUM, Ha ypoBHE 150 T.

BesycnoBHo, 1151 pemieHust CTOAMMX 3a1a4d TpeOyroTcs KBann(UIUpOBaHHBIE
KaJpbl, KOTOPHIX B HACTOsIIEE BpeMs OCTpo He xBaTaeT. Kpome Toro, HeoOxo-
IuMO He(dOopMalbHO Pa3BUBATh CHUCTEMY HX IMOATOTOBKH. Tpelyercs ycosep-
LIEHCTBOBATh CHCTEMY TEHIEPHOro 0TOOpa MCHOJHMTENeH nmpoekToB. CerogHs
3a4acTyIO OTJAEeTCsl MPEANOUYTEHNE OpraHU3aIisIM, KOTOpble, B KOHEYHOM CUeTe,
JUCKPETUTHPYIOT TMPOEKTHBIE PENICHHs, IMOCKOIbKY HE MMEIOT HH OIbITa, HH
KaJpoB TpeOyeMoil kBanupuKauy, Ho OepyTcs BBIIOIHUTH PAOOTHL IPU MUHU-
MaJIbHOH OIUIaTe, pacCUNTHIBAs MPUBIIEYH CIEIHATNCTOB, YaCTO CYYalHbIX.

HeoOxommmo oOecnednTs 3aKyNmKHA COBPEMEHHOTO, BBICOKOI((PEKTHBHOTO
000pyZOBaHMsA M JOOMTHCS OTBETCTBEHHOCTH CHELUAIMCTOB 3a MPUHSATHIE pe-
menus. GopMaNbHO 3TO UMEET MECTO U3-3a OTCYTCTBUSI KBATU(PUKAIIUK U (HITH)
rOCYJapCTBEHHON IO3WIMH Y 3aKa34MKOB, IIOCTABLIMKH 00OpYIOBaHMS NOOU-
BaIOTCA PEIIEHUI MCXOAd M3 CBOMX YAaCTHBIX HMHIEPECOB, 3apYUMBIINCH 3aya-
CTYI0 TOAJIEPKKOW HHCTUTYTOB, NMPH3BAHHBIX HCKIIOYUTH MonoOHoe. Spkwmii
IpUMep TOMY — HEOIPaBJaHHO IIMPOKOE PAaCIpPOCTPaHEHHNE MUKPO- U Ta30Typ-
OMHHBIX YCTAaHOBOK HA MPOMBILIUICHHBIX NPEANPUATHIX C UTHOPUPOBAHUEM BCEX
TEXHUKO-IKOHOMUYECKUX MOKa3aTesiei M HEOOXOJMMBIX pacueToB.

W3noxxeHHOe BBHIIE B OTHOUIEHWHM HENOCPEICTBEHHO TEMIOTEXHOJIOTHI
JOJDKHO PEaM30BhIBAThCS M MPUHECET COOTBETCTBYIOLINE U3MEHEHHUS, OTBEYa-
fo1e TpeOOBaHUAM, TPEABIBISEMBIM CETOAHS K IHEProcOeperaloniiuM MpoeK-
TaM. OJTHAaKO 3TOT0 HEAOCTATOYHO AJIA SKOHOMHKHM bemapycu. Ilostomy B nan-
HOM KOHTEKCTE A JOCTHXKEHHUS pPe3yibTara, B KOTOPOM OCTPO HYKIaeTcs
XO3SUCTBEHHBIN MEXaHU3M CTpPaHbI, HEOOXOIMMO pacHIMpeHnue dHeprocoepera-
foiel 6as3bl ¢ BBIXOZOM 3a I'PaHULBI IPEANPHUATUH yTeM OObEANHEHUS UX Tell-
JIOPHEPTETHYECKUX CHCTEM C CHCTEMaMU TEIJIOCHA0KEHHsI U HHBIMH CUCTEMaMHU
9HEProodeceueH s CONPSKEHHBIX HACETICHHBIX YHKTOB. B pe3ynbraTe Takoro
00BEIMHEHMS, M 3TO 3aCily>KUBAEeT BHUMaHHA, OyyT UMETh MECTO pacIIUpeHHe
1 M3MEHEHHUE COCTaBa TEMJIOrCHEPUPYIOIINX HCTOYHUKOB CHCTEM TEIUIOCHAOXKe-
HUS, 9YTO, B KOHEYHOM HTOTE, IPUBEAET K KaYeCTBEHHOMY M3MEHEHHIO MOCTe]-
HuX. Takoe nmerno mecto B 20-e rr. mpornutoro Beka B CCCP. Torga 0w cienan
LIar 1Mo M3MEHEHHUIO BCEeH CYIECTBOBABILEH CHCTEMBI SHEProcHaOXEHUS: anpo-
OMpOBaH MEPEX0 OT aBTOHOMHOTO TETJIO- U 3JIEKTPOCHA0KEHNS K KOMOMHHPO-
BaHHOMY IIPOM3BOJCTBY COOTBETCTBYIOIIMX 3Hepropecypcos. Ilar srtor, kak
M3BECTHO, B TEUEHHUE JIECATKOB JIET UTHOPUPOBAICSA TaK Ha3bIBAEMbIM TE€XHHUYE-
CKH Pa3BUTBHIM MHUPOM H3-32 MOJUTHYECKUX COOOpaXeHWH, a TIaBHOE, 0 MPH-
YHHE BapBAPCKU JICIIEBBIX NEPBUYHBIX YHEPIOPECYPCOB, IEHY KOTOPBIX YIMOMS-
HYTBIA TEXHUYECKU PA3BUTBIA MUP CaM U OIpeaeisul. JIMmb CIyCTs MOYTH MOJI-
BEKa OIINOHEHThl IPHU3HAIM DPAa3yMHOCTh Iepexoja K KOMOMHMPOBAHHOMY
npou3BoACTBY. CeronHsi OHM 1O €ro oObeMaM JOTHAaIN U MHOTHE O0OIIIN pec-
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myonuku ObBiiero CCCP. B paccmaTpuBaeMoM ciydyae pedb UAeT 00 MCIOIb-
30BaHUM B CHCTEME IECHTPAJIM30BAHHOTO TEIUIOCHA0KEHUS MOOOYHBIX 3HEP-
IFEeTHYECKUX TOTOKOB IMPOMBIIUICHHOTO IMPOU3BOACTBA U HE TOJBKO HapsIy
C TPaIUIIMOHHBIMHU TETUIOMCTOYHUKAMU, TAKUMU Kak KoTenbHble U TOLl, padora
KOTOPBIX OCHOBaHA Ha MOTPEOJICHUH MMEPBUYHBIX dHEpropecypcoB. K mobouHbIM
IIOTOKAaM CIIEAYyeT OTHECTH, IIPEXKIE BCETO, HU3KOTEMITEpaTypHbIC TETUIOBEIE T10-
TOKH, B N30BITKE 00pa3yroIuecs KaK NPy pealn3aiuy IPOMBIILIEHHBIX TEILIO-
TEXHOJIOTHI, TaK ¥ B JKWIHMITHO-KOMMYHAJIBHOM XO3SICTBE (KaHAIM3al[MOH-
HEIE CTOKH). VICTIOIh30BaHNE TIOCIESIHUX B KaUYE€CTBE UCTOUYHUKOB TEIUIOTHI EITe
B 70-e TT. IPOILIOr0 BEeKa MPEAJIOKHI U MPOBOAWI MEPBbIC UCCIEIOBAHUS OC-
HoBarenb Kadenpol «Temnora3ocHaOkeHWE U BEHTWIAIMs» benopycckoro
noymtexaudaeckoro wmHCTHTyTa (HBIHE BHTY) mpodeccop O. X. Onembckuii.
CerojHs U3MEHIIUCH U YCIIOBHS, U TEXHUYECKast 0aza peaau3aliu dTOW WIACH,
T. €. UIMEETCs BCE HEOOXOIMMOE TSI €€ BOILIOIICHUSI.

JHepreTuyeckasi 6a3a cucTeM TelJIOCHAO:KeHUs U ee pa3BuThe. Huszko-
temriepatypHbie (10 50 °C) TemToBsle TOTOKH, KOTOPHIE B TOW WA HHOH CTeIe-
HU OPraHU30BAaHHBI, COCTaBISIIOT He MeHee 30 % TEeIIOBBIX BBIOPOCOB MPO-
MBIIUICHHBIX Tpennpuatuii. [1ockonbKy Bce MOTpeOlieHHe SHEPruu MPOMBIIII-
JICHHBIMHU TPEANIPUATHIMH, B KOHCYHOM CUETE, PACCEHBACTCS B OKPYIKAIOIICH
cpele B TEII0BOH (hopMe, HETPYAHO ONPEAETUTh BEIHYMHY H OTMETHTH 3HAUH-
TEJIbHBIN TMOTEHIIMAT PAcCMATPUBAEMOI0 TEIUIOBOIO IIOTOKA, TaK Kak Ha Mpo-
MBIIUIEHHOCTH mpuxoautcs A0 40 % sHepropecypcoB, pacXoayeMbIX B CTpaHE.
KoMMmyHansHOMY XO34HCTBY TpeOyeTcsl MPHOMM3UTENBHO TaKOe K& KOJIHMYECTBO
SHEPropecypcoB, Kak M MPOMBIIUIEHHOCTH, T. €. Te ke 40 % obmero morpeod-
nmeHus. Pacxomyemasi cucreMaMy TOPSYETro BOMOCHAOKEHHUS DHEPTUs B KOHEU-
HOM HWTOTE TaK)KE€ PACCEMBAETCSl B-OKPYXKAroIlel cpeie ¢ KaHAIN3allMOHHBIMH
CTOKAMH M, KaK MPHUHSITO CYUTATh, cocTaisger a0 30 % sHepruu, HeoOXouMon
cucreMaM TeriocHaOxeHus. OTHAKO HU3Kas TeMIlepaTrypa YIOMSHYTBIX KOM-
MYHaIIBHBIX W MPOMBIIUIEHHBIX IMOTOKOB HE IO3BOJISIET MX ITOBTOPHOE IPSMOE
HCIIOJIb30BaHHE.

Cpenueremneparyphbie (10 120 °C) TemioBbie BBIOPOCH! MPOMBIIIJICHHBIX
MPENNpPUIATAN U B PAJC CIydYacB TEIUIOBBIE MOTOKH C 0oJiee BBICOKOW TeMIe-
paTypolf 9acTHYHO WJIM BOBCE HE WCIOJB3YIOTCS H3-32 OTCYTCTBHS CITpOcCa.
[Ipu 3TOM, Kak IMpaBWIIO, MOTCHIUAIbHBIE TOTPEOUTENN, TaKHe KaK CHCTEMBI
TEIIOCHAOKEHHSI, PACIIOJIOKEHHBIE M0 COCEACTBY C UCTOYHUKAMU BhIOpachIBac-
MBbIX TEILIOBBIX MMOTOKOB, HTHOPUPYIOTCSI. MEXIy TeM 00bEeM ATHX TEILIOBBIX
BEIOPOCOB, WX SHEProcOeperarmuii MOTeHIUAT COM3MEPUMBI C BBIIICYTTOMSHY-
TBIMM HH3KOTEMIICPATYPHBIMH MMOOOYHBIMH TEILUIOBHIMU MOTOKAMHU IPOMBIIII-
JIeHHOro mpousBojicTBa. Hampumep, benopycckuit Metamnypruueckuil 3aBoj,
10 JaHHBIM 3Heproayauta, B 2000 T. pacceMBal TEXHOJIOTHYECKHE MOOOYHBIC
TEIUIOBBIC MOTOKH B BO3AYIIHBIX OXJAJUTENISAX C TEMIIEPaTypod U B 00Obeme,
JOCTATOYHBIX I TeruiocHaOxeHus T. JKI0OUH B MEKOTONUTEIbHBIN MEPHOI,
T. €. JUIA 3aKPBITHS TOTPEOHOCTH TOPSYETO BOJOCHAOXKEHUS ropofa, a 3To 30 %
MOTPEOHOCTH CHCTEMbI TeIUIOCHaOKeHus. M Takas BeIMYMHA SHEProcOCPEKECHUsI
MOJET OBITh TOJBKO YBEIMYEHA 33 CUET YTHIM3AIMHA HU3KOTEMIIEPATYPHBIX TOTO-
KOB JIH0O 3aB0/Ia, MO0 KOMMYHAIBHBIX Ha Bemmauny 10 (100 % — 30 %) - 40 % =
= 28 % o0bmieit moTpeOHOCTH TerutocHaOKeHna. B UTore MOKHO paccUMTHIBATH
Ha CHIDKCHUE TIOTPeOJICHHS TOILIMBA Ha TEIIOCHA0KeHUe Topoja nopsiaka S0 %.
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KorenbHbIe B cucTeMe TeIIOCHAOXEHHs CTPaHbI 3aHUMAIOT OJHO 3 JIOMU-
HUPYIOIIMX MECT, MHOTHE W3 HHUX SBJISIOTCS MPOU3BOACTBEHHO-OTOIUTEIb-
HbIMH. PsioM ¢ HMUMU B OOJIBIIMHCTBE CIy4YacB HMEIOTCS IPOMBIIIICHHBIC
MPEeNPUATHS, Ha KOTOPBIX T€ WM MHBIE TEIUIOBbIE HU3KOTEMIIepaTypHBIE TIOTO-
KM TIPOMU3BOJICTB PACCEUBAIOTCS B OKpYXarolllel cpelle TpaAupHSIMH CHCTEM
000pOTHOTO BOJIOCHAOKEHUS WM COpAcHIBAIOTCS B KaHAMU3amuio. CBA3aHO ATO
C TeM, YTO TeMIIepaTypa uX HU3Ka M He MO3BOJSET HAWTU MOTPEOUTENeH Tero-
THl OXJIAXACHHS ATHUX NOTOKOB. Tak, bopucosckoe CII «®Dpebop» OO0, mo
MpHOIM3UTENHHBIM OIIEHKaM, COpachIBa€T B OTONMUTENBHBIA MEPHO/] Yepe3 Hcra-
pUTENbHBIE TPAIUPHU TEIUIOBOM MOTOK MOIIHOCTHIO 10 6 MBT. TexHomoruue-
CKUH, HENPEPBIBHBIA COPOC TEIUIOTHI CUCTEMOH OOOPOTHOrO BOJOCHAOKEHUS
OAO «MoO3BIpCOITb», B TIEPBOM MPHUOJIMIKEHUH, OIIEHUBAETCS IOTOKOM MOIIHO-
ctbto 10 20 MBrT. 3aBox «Ilomumup» OAO «HadTan» BEIHYKIEH HENIPEPBIBHO
pacceuBath yepe3 TPaJUpHU TEIJIOBOU MOTOK MomHOCThI0 oT 100 MBT B oTO-
nutenbHbld nepuon u 10 200 MBT — B MexotonutenbHbid. OTAEI0YHbIE TTPO-
M3BOJICTBA MPEANPUITHN JIETKOM MPOMBIIIICHHOCTH COPAChIBAIOT B CPEAHEM
B cyTku He MeHee 20 ['J[>k ¢ kaHaIM3aIMOHHON BOJIOM, UCIIONB30BAHUE KOTOPOI
BO3MOXKHO M BHYTPH CaMUX TMPEANPHUATHIA, HECMOTpPSI Ha TO YTO IIPOU3BOJICTBO
OPUEHTHPOBAHO Ha IMAPOBOM TEIIOHOCUTENb. VICIONb30BaHNE TETUIOTHI CTOKOB
OTJICJIOYHBIX TPOU3BOJCTB BO3MOXKHO M BHENIHMMHU MOTpeOutensimu. Bo Bcex
CIIy4asx, O MPEeIBAPUTEIbHBIM OIIEHKAaM, JOCTHUTAeTCs 3aMEeTHOE YIydIlIeHHe
(hPMHAHCOBOTO MONOKEHUS Npennpuiatuii. OTMETUM ellle pa3, YTO BCE Mepedrc-
JIEHHBIE TIOTOKU HE HCIOIB3YIOTCA, TOCKOJIbKY UX TeMIIepaTypa HU3KA.

CeromHs M3MeHWIACh TEXHUYECKas 0a3a, HampuUMep MOSBUIHCH d(PQeKTHB-
Hele ABTH, mo3Bosstone N3MEeHUTh CUTYaLUIO C yTUIW3aluel HU3KoTeMIepa-
TYPHBIX TEIUIOBBIX MOTOKOB M TMPUHECTH 3HAYMTEIIbHYIO (DMHAHCOBYIO BBITONY.
Tak, TonmpKO TpH M3MEHEHHH YHEProodecreyeHnss COOCTBEHHON CHUCTEMBI Tell-
nocHa0xeHust Ha ToM xe 3aBoje «Ilomumup» OAO «Hadran» 3a cuer ycraHoB-
ku ABTH, xotopbie OyayT MCIONB30BATh TEILIOTY CHCTEM OOOPOTHOTO BOJIO-
CHaOXEeHHsI, CETOJIHS MOXXHO O0ECIIEUUTh €XXETo/IHOE CHIDKEHHE 3aTpaT Ha co0-
CTBEHHOE TEIUIOCHA0XKEHUE Ha HECKOJIBKO MUJLTMOHOB JoJutapoB. [IpocToii cpok
OKYTIa€MOCTH COOTBETCTBYIOMIETO IPOEKTa HE IMPEBBIIIAET IBYX JeT. M 310 He
Bce. Crnemyer OoOpaTUTh BHUMAaHHE, YTO PSIOM C TPEANPHUSTHEM IPUCYTCT-
ByeT HoBonosonikast TOLI, B 30He TemIOCHA0KEHUST KOTOPO HAXOIUTCS TOPOJ.
Hcnonp30BaHue yKa3aHHOTO TEIUIOBOTO TMOTOKA, PACCEMBAEMOI0 HCIIAPHUTETh-
HbIMH TpanupHsimu Ha 3aBojae «[lommmup» OAO «Hadran», mozsomut Ha 40 %
CHHU3UTH 3aTpaThl TeruioBor sHeprun Ha TOLI, TpeOyemoii Ha TeriocHaOXKeHue
Hogormomonka. [Ipn HexBaTke MOIIHOCTH TOOOYHOTO TEIJIOBOTO IMOTOKA 3aBOJIA
«ITomumup» OAO «Hadran» MOXKHO paccCMOTPETh UCTIONH30BAHKE U MOJTOOHBIX
notokoB HerocpeacrBeHHo OAO «HadTan», 1 KOMMyHAIILHBIX CTOKOB TOPOJIA.
Kpome TOrO, COOTBETCTBYIOIIEE M3MEHEHHE B pabOTe paccMaTpUBAaeMOTO Tel-
noreHepupytomiero ucrounuka (TOL) maer manpHeilmee pa3BUTHE CHCTEMHOTO
sHeprocoeperaromniero 3ddekra ¢ BBojgoM B cTpoii Oenopycckoit ADC: obecrie-
YHBaeT TaK HEOOXOAWMOe OeIopyCCKOW IHEProCHCTEME CHIDKEHHE T'eHepalliy
anekrposHepru Ha TOLl u 3arpykaeTr mpoure UCTOYHHKH, 9TO BaXXHO, Oe3 Te-
penadn TEIIOBOM HArpy3KH MHUKOBBIM WJIM WHBIM TEILIOTEHEPUPYIONUM UCTOY-
HUKaM TIPSMOTO CXKHTaHUS TOIUuBa. U Bce 3TO mocTHraercs He TONBKO 0Oe3 Te-
pepacxofia TOIUIMBA, HO M MPH oOecreueHnn ero dkoHoMuu. [lomoOHBIM 00pa-
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30M MOTYT OBITH CBSI3aHBI OOJBIIMHCTBO MNPEANPUATHH C CHUCTEMaMU TEIUIO-
CHa0>KEHHsI )KWIIBIX PaiiOHOB U COOTBETCTBYIOIIMMH TETJIOT€HEPUPYIOIIUMH UC-
TOYHUKAaMHU. be3yclioBHO, mpobieM Npu HCIONb30BAHWK MOOOYHBIX TOTOKOB
MIPOM3BOJCTBA MPOCMATPUBAETCS AOCTaTOYHO, HAIPUMEP B CBSI3U C HEU30CK-
HBIM U3MEHEHHEM TEeIUIOTEXHOJIOTHI ¢ TeueHneM BpeMeHu. Ho pemenus uckarb
HE00X0IUMO.

OTtonuTenbHble KOTEIbHBIE YAaCTO HaXOATCS B OKPYKEHUH UCTOYHUKOB I1O-
OOYHBIX HU3KOTEMIIEPAaTypHBIX TEIUIOBBIX MOTOKOB. [loMMMO Ha3BaHHBIX (Tpa-
JUPEH), 9TO CTAHIIMY OYMUCTKU CTOYHBIX BOJ, TEMIIEpaTypa KOTOPBIX JOCTATOYHA
IUISl yTUIHM3aUK TeIoThl ¢ momoibio ABTH, koTopsle mpeacTaBisioTest Oosee
CTa0MJIBHBIM HMCTOYHUKOM. [lofoOHasi cuTyamusi ¢ paclojOKEHHUEM CHUCTEM
OYUCTKH CTOYHBIX BOJ JKMJIOTO MOCEJIKa UMEET MECTO, HampuMep, I KOTeNb-
Hoit OAQO «Ympasnstomas KoMnanus XouguHra «3abymosa». [lorpebnenue
TOIJIMBA CHUCTEMOW TEIUIOCHAOKEHHUsI TOCe]Ka B 3TOM cCllydyae MOXKET ObITh
YMEHBIIEHO 3a CYET YTHJIM3alUU TEIUIOTHI OXJIaKACHUS OYHILAEMBIX MOTOKOB,
1O MPUOIM3UTENBHBIM OolleHKaM, Ha 30 %, MOCKONbKY 3Ty BEIMYUHY COCTABIISET
notpebiisieMasi Ha ropsiiee BOJOCHAOKEHHE TEIUIOTa CETEBOW BOJBI, pacceu-
BaeMas C KaHAJM3allMOHHBIMH CTOKaMH.

Jpyroil npuMep BO3MOXHOIO MCIIOJIB30BaHUSA CTOKOB cBsi3aH ¢ OpliaHCKOM
TOIl, B HOTyKUIOMETPE OT KOTOPOU PACIIOIOKEHA CTAHIMS OYUCTKHU CTOYHBIX
BOJ ropoia. PAaoM ¢ OYUCTHBIMH COOPYKEHUAMH IIPOXOAAT NapOIPOBOI U TEI-
noBele cetu TOLI, T. e. mpakTHYeCKH roToBa MHGPACTPYKTypa i obecneye-
HUs paboTel ctanuun ABTH, yTunusupylomieii TemaoBoi MOTOK CTOYHBIX BOJ
¢ temnepatypoi nopsiaka 30 °C ¥ MOHIHOCTBIO, COCTAaBIAIOIIEH, MO MEPBOU
ouenke, 6onee 20 MBT. Cpennsist TersioBast Harpy3ka ynomsnytoid TOL] B oto-
MUTEbHBIH TIEPHOJ COCTABISIET BEIMYMHY, KOTOpas Oim3ka k 70 MBT, u uc-
MTOJIb30BAaHUE TEMJIOTHI CTOYHBIX BOJ I'OPOJa CHU3UT 3aTPAThl TOIUIMBA 3a TOJ Ha
teriocHabxenue Ha BesnuuHy 2/7 = 30 %. IIpu stom TOL| u ynyumur noka-
3arenu IPPEKTUBHOCTH, W CHHU3HUT TEHEpanuio 3nekTpodneprun no 30 MBT.
[locnennee, kak yxe oTMeUanock, NOJIE3HO 3HeprocucreMe benapycu ¢ BBogoM
B ee coctaB ADC.

Korna peus uner o conpsikennn ABTH, yrunmsupytommux mobovHbIe MoTo-
KH{, C TEIUIOTeHEPUPYIOUIMMH UCTOYHUKAMU KOMOMHHPOBAHHOTO MPOU3BOJICTBA
sHeprun (TOLI), MOTYT MOSIBUTHCS BO3PaXKEHHSI B CBSI3U C BBITECHEHHEM TETLIO-
(bUKaIIMOHHOW BBIPAOOTKH 3JIEKTPOIHEPTUH, CHIDKCHHEM YIIEJIbHON BRIPaOOTKU
3NEKTPOIHEPTUH Ha TEIUIOBOM MOTPeOJICHUN U YBETUYEHNEM YAETHHOIO pacxo-
na tomnuBa Ha TOLl. PaccMoTpuM 3T BO3paXe€HHsSI HA CaMOM HEBBHITOTHOM
JuIs ipeanaraeMoro penieHus npumepe TOI BBICOKMX HaYaJIBHBIX MapaMeTPOB:
130 ara, 550 °C. IIpumem, uto B pesynsTtare BHeapeHust ABTH cknaapiBaercs
cllenylolmasl CUTyalus: CHIDKCHHE Harpy3Kd Ha TeIUIO(QHUKALMOHHBIA OTOOp
¢ yaenbHO# BbIpaboTkoit (450—550) kBt-u/I'kan cocrasmsier 100 %. [Ipu stom
ucxozs u3 xapakrepuctuk ABTH Bo3spacraer Harpy3ka HIpOMBIIIIIEHHOTO 0TOOpa
Ha 60 % OT MOTOKa TEIIOTHI, TIEpeaBacMO paHee CETEBOM BOJIE 3a CUET TEIlIo-
¢ukarmmonsoro otbopa. 40 % TEmIOTH HarpeBa CETEBOH BOJABI B 3TOM Ciydae
obecnieunBaeTcsi cOpackIBaeMbIMH TOOOYHBIMU MOTOKAMH. Y JIeNIbHAsE BHIPaOOT-
Ka NpoMbllUieHHOro otdopa nmanueix TOL cocraBmser 200-250 xBt-w/I'kan.
B pesynbrare Takux nsmeHenuit Ha 60—70 % cHmKaercs TemogUKaIUOHHAS
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BbIpa0OTKa HA YUCTO OTOMUTENBHBIX TOL mpy coxXxpaHEeHNH TEIUIOBOW HArpy3KH
norpedureneii. ([Ins nmpousBoacTBeHHO-0TOMUTENBHBIX TOL] 3Ta Benuuuna 3a-
BUCHUT OT COOTHOUIIEHUS MPOU3BOJACTBEHHON U OTOMMUTENBHON Harpy3ok. Kpome
TOT0, MOYKHO HCITOJIb30BaTh MEPOIIPHUATHUS 110 MOBBIIIEHNIO TeHEPALUU Ha MOTO-
Ke mapa, Tpedyemoro mis npuBona ABTH.) Yxynmraiorcst HeKOTOpbIe Tpaanuu-
oHHbIe TIokazaTtenu TOL, HO mpu 3TOM Ha Hell CHWXXAeTCs MOTpebieHHe MpPH-
pOIHOTO rasa, a 3TO IJIaBHBIA IOKa3aTesb. be3ycnoBHO, peanbHOE CHHKEHHE
re’epanuu 3nekTposHeprur Ha TOI[ OyaeT MEeHbIINM, MTOCKOJIBKY HU3KOTEMIIe-
paTypHBIX YTHIN3UPYEMBIX MOTOKOB B paiioHe TOL[ MokeT OBITh HEOCTATOUHO.
Tpebyercs muddepeHuupoBaHHas OLEHKA B KaKAOM KOHKPETHOM Clydae.
WnTerpanpbHoe CHM)KEHHE MOIIHOCTH IOTOKA TE€HEpaIld JIEKTPO3HEPTrUd Ha
TOL crpansl Ha T-oTO0pe MOKHO TPUHATH A0 25 %. B oTOonmuTeNnpHBIN MEpHO,
YUUTBIBasi MOIIHOCTH MOTOKa 3J1eKkTpodHepruu ot TOL| 2—4 I'Bt, cymmaphoe
CHIDKEHHUE TeHepallui B pe3yJbTaTe YTHIM3alUU MOOOYHBIX MOTOKOB TEIMIOTHI
NPENPUATAN MOXKHO OLIEHUTh BennunHou nopsaka 1 I'BT. B cknaapiBaromuxcs
B 3HeprocucreMe benapycu yciaoBHAX 3TO BBITOJHO, MOCKOJBKY ¢ myckoM ADC
U MozepHu3anuel mapoTypOMHHBIX TOLl ¢ moMoImplo Ta30TypOMHHBIX HAICT-
pOEK, BO3HHUKACT NEePHUIHT 3IEKTPUICCKUX HArpy3ok. Jledurur BechbMa 00Ib-
LIOH, TaK 4TO €ro OyAyT UCHBITHIBATH HE TOJIBKO NapOTypOMHHBIC KOHIECHCAIU-
OHHBIE TEIUIOBBIE 3JICKTPOCTAHLIUH U BBICOKOA((PEKTUBHBIE NAPOTa30Bble OJIOKH,
HO 1 TOLI. C BBOJOM B CTPO#l OMHOTO 0JI0KA M3OBITOK TE€HEPAITUH OICHUBACTCS
pesmmuuHoi 0,55 I'Bt, ¢ BBogoMm ADC Ha nonHyr moimHocts — 1,15 I'Bt. Cero-
JHS 5TO BBIHYXKJA€T pacCMaTpHBaTh BapHaHTHl MEPEJadd TEIJIOBBIX HAarpy3oK
MUKOBBIM KOTJIaM, BHEIPEHMS DJIEKTPOHArpeBa, UCKaTh UHBIE ITyTH JTUKBUIALNH
ykazanHoro aucOananca. O0o3HaueHHOE CHIDKeHNE reHepanuu TOIl B pe3yib-
TaTe MCMONB30BaHUSA ¢ NoMoIblo- ABTH TEermimoBex BBIOPOCOB MpEAIPUSTHIA
obecrieunBaeT Tpebyemoe yBenuueHue 3arpy3ku ADC B 3UMHHUA NEPHO, YTO
OyIeT KpaiiHe aKTyaJlbHO, MOCKOJIbKY OOJerduT obecrieueHne rpaduka dIeK-
TponoTpeOJieHNsT HE TOJBKO 0e3 Iepexora TOIUIMBA, HO M CO CHHIKEHHEM €ro
pacxona.

DHeprocOeperaronuii MOTSHITHAT PACCMOTPEHHBIX TETUIOBBIX TTOOOYHBIX T10-
TOKOB MOXXHO YKPYNHEHHO OLICHUTb, UCHOJb3Ys NMPHUBEICHHbIC AaHHBIE 00 MX
OTHOCHUTEJIBHBIX BECax B CTPYKTYpe SHEproOallaHCOB NPEANPUSATHH, oTpaciei
Y W3BECTHBIH 00BEM T'0JIOBOIO BAJIOBOTO MOTPEOJIEHUS B CTpaHE dHEPropecyp-
coB (=40 muiH T y. T.). [Tony4aem B TOIUIMBHOM 3KBHUBAJICHTE 00HEM TEILIOBBIX
BBIOPOCOB CO CpPEIHEH U OoJiee BRICOKOH TeMmepaTypoit — 4,8 MITH T y. T. B TOJI,
HU3KOTEMIIepaTypHBIX BBIOpocoB — 9,6 MutH T y. T. Eciin puHATH KO3 dUmeHT
ux ucnonb3oBanus 30 %, TO BETUUMHA YHEPrOCOEPEraroiero MoTeHIuaia co-
cTaBuT 4,3 MIH T y. T. B o7, mwin 10 % cyIiecTByOmEero BaIOBOrO MOTPEOICHHS
SHEpropecypcoB. JTa BEJIMYMHA COMOCTABUMA C TE€M, YTO AaeT HapoTypOuH-
Has Tero(UKalKs, U YXKE TOJBKO MO 3TOW MPUYMHE 3acCiy’KUBA€T BHUMAaHUS
JabHEeHIIee pacCMOTPEHUE BOBJICUEHHS 3TUX SHEPTOPECYPCOB B YHCIO TEILIO-
TCHEPUPYIOIINX HMCTOYHHKOB CHCTEM LEHTPAIM30BAHHOTO TEIJIOCHAOKEHHS.
Pacmmpenne sneprocOeperaromeid 6a3bl, COCTABISIONIEE OCHOBY KOHIEMIMU
WHTEHCHBHOTO HEProcOepekeHus, MyTeM 0ObeqMHEHNS TPAAUIIMOHHBIX TEIUIO-
TCHEPUPYIOMINX HMCTOYHUKOB C HMCTOYHHKAMHU TEIUIOBBIX IOOOYHBIX IMOTOKOB
NPEINPUSITAH MPOMBIIIICHHOCTH U 00eCTIeYeHUS KU3HEASSTEIBHOCTH (KaHaH-
3anusi), TPAJULMOHHO PacCEeMBAeMbIX B OKPYXKAIOLIEH cpele, SIBIETCA CBOE-
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BPEMEHHBIM IIIarOM B JallbHEHIIeM pPa3BUTHH SHEProoOECIeYeHUs CTPaHBI.
[ITarom, TeXHUYECKH OCYIIECTBUMBIM, SHEPTETUYECKH BLITOAHBIM U, IIPU JTOJIK-
HOM TIOIXOJI€ K Pean3alii, SKOHOMUYECKH 11eJIeCO00pa3HbIM.

Be3ycnoBHO, CyIIecTBYIOT pa3HOW CTEMEHW TEXHUYECKHE CIOXKHOCTH IIO]I-
KIIFOYCHHS K CYIIECTBYIOIIMM CHUCTEMaM TEIUIOCHA0XEHUS, YTO HE IMO3BOJISICT
B TIOJIHOM Mepe peain30BaTh COOTBETCTBYIOIINE MEPONPHUATHS, BHITCKAIONTHE
Y3 U3J0KEHHOTO BbIlIe. [0 MHEHUIO aBTOPOB, IIaBHAs NpoOjeMa CBsA3aHA HE
C TEXHUYECKUMHU TPYAHOCTSIMH, a C OPraHU3alMEH B3aMMOICUCTBUS Pa3IMUHbIX
cyOBeKTOB Xx03s1icTBOBaHMA. Ham 3TuM ciemayer paboTaTh COOTBETCTBYIOIIMM
CHeHaIrcTaM U HHCTUTYTaM.

Texnnueckas 0a3a. PaccMoTpuM, Ha Kakoll TeXHHUYECKON Oa3e ceroaHs
MOXHO PEaJTi30BaTh MEPEX0/1 K ONMMCAHHOHN BBINIE KAaY€CTBEHHO HOBOW CHUCTEME
TEIUIOCHAOXEeHUsT U 4TO TpeOyeTcs A ero peanu3anuu. Eciau roBopuTh 00
YTHIM3AIUHN CPeIHETEMIIePaTypPHBIX IIOTOKOB U TIOTOKOB C 060Jee BBICOKOM TEeM-
MepaTypoii, TO BOMPOCH BOSHUKAIOT JIMIIb B OTHOIIEHHH COTJIACOBAHWS U B3au-
MOBBITOJTHOTO OOBEMHEHUS HHTEPECOB Pa3INYHbBIX CyOBEKTOB X03HCTBOBAHUS
Y TPEINPUATHH, MTOCKOJIbKY HEO0XOJAMMOE TeXHHUECKOES 00CCIICUCHHE, PEKIC
BCET0 TEIUIOOOMEHHBIE amlmapaTsl, B TOM YHCIIE W YCIEIHO paOdoTaromne Ha I0-
TOKaX 3arps3HEHHBIX, arPECCUBHBIX M JAPYTUX Cpell, UMEIOTCA B JTOCTATOYHOM
accoptumenTte. [Ipexne Bcero, 3To TemnooOMeHHUKH TTAW, BwITycKaemble
00O «Kenp» B 1. 'omerne, mupoko W3BECTHBIE B CTpaHE M XOPOIIO ceds 3ape-
KOMEHIOBAaBLINE HA MPOTsLKeHUU faecsatuierus [ 14].

Bompocsl MOTYT TOSIBUTHCSI B OTHOLIEHUH HCTIOJAB30BAHUS HHU3KOTEMIIEpa-
TYPHBIX TEIDIOBBIX MOTOKOB. TexHUYeckas mpobiaemMa WX WCIOIh30BaHHS pela-
etcst ¢ momomsio ABTH, koTopble M3BECTHBI TaBHO ¥ BHUMAaHUE K HUM IPUBJIC-
KaJIOCh HEOJHOKpaTHO. Elile B mpoIioM Beke Ha kadeape XOJIOAUIbHBIX MAITHH
JIeHMHTPaaCKOTO TEXHOJOTHYECKOTO HWHCTUTYTa XOJOIWIBHON MPOMBIILIEH-
HOCTH OBLTa JTOKa3aHa BO3MOXKHOCTh TeIUIocHaOkenus Ha 6aze ABTH [15].
OnHako HHU3Kass CTOMMOCTH TOILTHBA M BBICOKAS IeHA aOCOPOIMOHHON TEXHUKU
B TOT NEPUOJT HE CIIOCOOCTBOBAJIM PA3BUTHIO 3TOTO HAINPABIICHUSI.

Ceroanst cuTyauus U3MEHUIACh, U B JIONOJHEHUE K U3MEHECHUSAM B OIICHKE
SHEPTrOPECYPCOB MOSBUINCEH HAICKHBIC W YIOOHBIC B AKCILTyaTalll abcopOITn-
OHHBIE OPOMHUCTO-JINTHEBBIC TETUIOBBIE HACOCHI, MOJyYMBIINE HAa3BaHHUE UHILIC-
poB [16]. OHM 1OCTATOYHO JEIIEBbIE, BHITYCKAIOTCS PSJIOM KOMIAHUM ¢ MHpO-
BBIM UMEHEM (UTO KOCBEHHO CBHIETENBCTBYET 00 UX MOIMYISIPHOCTH U IIHPOKOM
MPUMEHEHUH B Pa3BHUTHIX CTPaHaX), HAIpHEMEp HamOoyiee YCIEIHOW B MUpPE H
LIMPOKO M3BECTHOH y Hac kutaiickoil kopropauueii BROAD. Ilepuon ux sxc-
mryarammau coctapiisieT 20 JeT, B X0/Ie KOTOPBIX HE HY)KHBI PacXOJIHBIC MAaTepHU-
aibl. JTO, KOHEYHO, INPH YCIOBHH OTBETCTBEHHOH JKCIUTyaTallUd, YTO IIPU
HaJIMYUK KBaJTU(QUIIMPOBAHHOTO NEPCOHANA M OIbITa B YCIOBUAX benapycu He
SBIIIETCS TIPOOJIEMOH. JIOTIOTHATENFHON HArPy3KH Ha SKOJOTHIO TIPU MCTIOIB30-
BaHWU YWILIEPOB HE co3naercs. VX TUIOopa3MepHBIH psii OXBaTHIBAET TUAIA30H
OT JICCSTKOB KUJIOBATT JIO JECATKOB METABATT MOIIHOCTH OTITYCKAaeMOTO TEILIO-
BOTO ITOTOKA CETEBOM BOBI, HarpeBaemoi 10 85 °C, 4To JOCTATOYHO IJIS pere-
HUsl 0003HAYCHHOW 3a/1a4r. Y THIIM3UPYIOT YHILIEPHI TeIUIOBEIE IIOTOKY B Iara-
30He Temmeparyp ot 12 mo 50 °C. TemioBbie TOTOKH ¢ 00Jiee BHICOKOM TeMIe-
paTypoii Ienecoo0pa3HO HCIONB30BaTh HEMOCpencTBeHHO. [IpuBomom s
YUJUIEPOB, W 3TO BaXKHO, CIY’)KHT OTHOCHTENIBLHO JCIIeBas TEIUIOBas YHEPTHS.
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Bo3MoskHBIE TETIJIOHOCHTENH — AP, TBIMOBBIC Ta3bl, IEperpeTas BoAa, HaKOHeIl,
XKHIKOE W Ta3000pa3Hoe TOIUIMBO. B mocienHeM ciydae uMeeTcss BO3MOKHOCTb
YBEIMYHNBATH MOITHOCTH OTITYCKAEMOTO ITOTOKA TEIUIOTHI OT YMWIIJIEPOB U BBIIIOJI-
HATh (YHKIIMH BOJOTPEHHOTO KOTIA TaKXKe 32 CUET JOTOJHUTEIHEHOTO MOTpeo-
JIEHWsl TOIJIMBA CBEPX TOTO, YTO TpelyeTcs Ui YTHIM3ALUA HMEIOIIErocs
TemmoBoro noroka. COOTHOIIEHHE TOTOKOB, COCTABISIOMINX OanaHC DHEPruu
yrsuiepa, onpeaensercs ux sHepreruueckuM KIIJI (otomurensubM K03 duiu-
eHTOM, KO3 duumenTom npeodpazoBanusi). CEroaHs 3TO0 COOTHOIIEHHE TaKOBO:
YTHJIM3UPYEMBI HU3KOTeMIepaTypHbIi TOTOK — 40 %, 3aTpaTsl SHEPTUU TEILIO-
resepupylomero ucroynuka — 60 %, norok temnoTsl cereBoi Boasl — 100 %.
CooTBeTCTBYIOLINE pEIICHHS MPOSKTUPOBILUKOB (TI0 CXeMaM HCIOJIb30BaHUS 1
moa0oOpy mapaMeTpoB TEIDIOHOCUTENEH) MOTYT 00ecTeunTh padoTy dminiepa C
OoJiee BBICOKMM KO3 (GHUINEHTOM NpeoOpa30BaHusl U CHU3UTD 3aTPaThl SHEPIHU
TeIJIoreHepupyomero ucroyanka ¢ 60 mo 45 %, COOTBETCTBEHHO YBETUYHB
BKJIJ] YTHJIM3HPYEMBIX TOTOKOB W CHU3WB JOJIO MOTOKA TOILIMBAa. B ciydae
LIMPOKOT0 HCIIOJIb30BaHMS YWIJIEPOB COOTHOILIEHHE BECOB YTHIM3UPYEMOTO
TEIUIOBOTO IMMOTOKAa W 3aTpar TeIJIOTHl TEIUIOTeHEPUPYIOIIM UCTOYHUKOM MO-
KeT OBITh HECKOIIbKO YIIYYIIEHO 3a CUET 3aWHTEPECOBAHHOCTH H3TOTOBHUTEIEH
B W3MCHEHWH XapaKTEPHUCTUK TEIUIONEPENAONINX MYYKOB TEIUIOOOMEHHHKOB.
OnHako y)e ceroHs Yniuiepbl 00eCeYnBaloT MPU CONPSDKEHUN C KOTEIbHBIMU
10 40 % 5KOHOMHHU TOIUIMBA U COOTBETCTBEHHO CPEIACTB HA €ro MOKYMKY, YTO
KpaiiHe BakHO. Benp TomnmmBHAsA cocTaBisionas ce0eCTOMMOCTH OTIYCKaeMoil
KOTEJIFHOM TEIUIOBOM SHEPTHM BBICOKA U MOXeT mocturath 90 %. OmpaBnano
B OTOW CBSI3U OKHJAaHWE BBHICOKHX DYKOHOMHYECKHX IOKa3aTeJied MPOEeKTOB MO-
nepHu3auud. EcTecTBeHHO, HEOOXOOUMO HAIMYME COOTBETCTBYIOLIMX MOOOY-
HBIX TETIOBBIX TIOTOKOB.

W3 paccmoTpenus ciiemyeT, 4TO MpoOJeM, HE PEmaeMbIX B TEXHHYECKOM
mnane, Het. OcTaeTcs b 3aMHTepECOBaTh NPEANPUATHS M OPTaHU3alUuHN pa3-
JUYHBIX BEJIOMCTB B IEPEX0Jic K KAYECTBEHHO HOBOI CHUCTEMe IEHTPaM30BaH-
HOTO TEIUIOCHAOXEeHHs; M 3TOT MEPEX0/] CTAHET TOCTOIHBIM OTBETOM Ha BBI3OB
BpPEMEHHU.

BbIB O bl

1. TemnorexHonoruu, 6a3supyoLUIMEcs HAa UCIONb30BaHUU IIPUPOIHOIO rasa,
SIBIIIIOTCS. OCHOBHOM 0a30l sHeprocOepexeHus B pecnyoOnmke. B 370l cBszm
LeJIECO00pa3HO NalbHEHIe IIark 10 pa3BUTHIO SHEProoOeceueH s U SHEPro-
cOepeXeHUsl OPUEHTUPOBATh B HANpPaBICHUW MOBBIECHUS 3()(HEKTUBHOCTH HC-
M0JIb30BaHUSI UMEHHO JAHHOI'O TOIUIMBA C TEM, YTOOBI MOTPEOHOCTH B UMIIOPTE
MPHUPOJIHOTO ra3a CHU3MIIACh Ha AECATKH MPOLEHTOB.

2. lanbHeiiee pa3BUTHE SHEProcOEPEIKEHUsI, OPHEHTHPOBAHHOTO Ha Peallu-
3alUI0 MaKCHUMAaJIBHOTO 3SHEpProcOeperaroiiero NoTeHUuana, IOJDKHO 0aszupo-
BaThCS HA NPUHIMIIAX CUCTEMHOT'O TOAX0/a, KOTOPbIE 3aJI0’KEHbI B OCHOBY KOH-
LENIMY HHTEHCUBHOTO 3HEProcOepeKeHMsL.

3. HeoGxoxumo paccMOoTpeTs BOPOC 0 KAYECTBEHHOM M3MEHEHHH CHCTEMBI
TEIUIOCHAOXKEHUSI TOPOJIOB, NMPEAyCMaTPUBAIOIIEM OObEIMHEHHE TEIJIOPHEpTe-
THYECKUX CHUCTEM IPOMBIIUICHHBIX NPEANpHATHH, dHeprocuctemMbl n JKKX
B YaCTH MCIIOJB30BAaHUS B CHCTEME LIEHTPAIM30BAHHOIO TEIUIOCHAOKEHHUS IIO-
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OOYHBIX PHEPTETHYECKUX IMOTOKOB. JTO ITO3BOJIUT CHU3UTH MOTPEOIECHUE TOTLIH-
Ba CUCTeMaMH TerutocHaOxkeHus Ha 30 %, uto mpuBeneT kK sxoHomuu 10 10 %
MOTPeOJISIEMBIX B CTpaHE MEPBUYHBIX DHEPrOPECYPCOB, YIIYUIIUT SKOJIOTHYE-
CKyI0 OOCTaHOBKY, OOJIETYHUT MOKPHITHE CYTOYHBIX Ipa(pMKOB TreHepaIuu 3JeK-
TPOSHEPTHH, YTO aKTyadbHO ¢ BBOJOM ADC U B CBSI3U C 3TUM OOCCIICUUT Jajb-
HEHIIYI0 CUCTEMHYHO SKOHOMUIO TOTLJIMBA.

4. Jlnsa cormacoBaHus W OOBEAMHEHUS HHTEPECOB PA3IUYHBIX CYyOBEKTOB
XO3SIICTBOBAaHUS HEOOXOJMMO CO3JIJaHME COOTBETCTBYIOIICH 3aKOHOJATEIBHOU
0a3bl, PEryJMpyIOLIeH B3aWMMOOTHOILICHHUS NPEANPUATHN MTPOMBIIUIEHHOCTH
U BOJIOTIPOBOJHO-KAaHAIM3AIMOHHOTO XO35HCTBa, C OJHON CTOPOHBI, TIPH HC-
MMOJIL30BAHUN MX TEIJIOBHIX ITOTOKOB B CHCTEMAaX TEILIOCHAOXKEHUS OOHLEKTOB
JKUITUITHO-KOMMYHAJIBHOTO XO3SIMICTBAa M 3HEPTEeTUKU — ¢ Apyrou. TexHuueckas
0a3a ¥ KBaMM(UIMPOBAHHEIN MEPCOHAN JJIS Peau3alliy MpeasiaraéMbiX H3Me-
Henuit B benmapycu wumerorcs. CoBpeMeHHbBIE anpoOHpPOBAHHBIC TEXHOJIOTHH
TaKKe TOCTYITHBI, U UX BHEAPCHUE HE ABJIAETCS POOIEMOH.

5. M3noxkeHHOE yKa3bIBaeT Ha IIEJIECOO0Pa3HOCTh M HEOOXOIUMOCTH BHE-
CeHHMsI B IUIAaH TEPCIEKTUBHBIX HAIMOHAJIBHBIX MPOCKTOB, IPUOPHUTECTHBIX
Ha 2016-2030 rr., Bxoasmmx B pa3pabaTbiBaeéMblii JOKYMEHT «CTparerus.
Pecnybnuka Benapycs-2030: ¢popmupoBaHre SKOHOMUKH 3HAHUI, TOJIOXKCHHUS
0 HEOOXOIMMOCTH Pa3BHTHS CHCTEM IICHTPAIM30BAHHOTO TEINIOCHAOKEHUS 3a
CYET HCIIOJIb30BaHUs MOOOYHBIX TEIIOBBIX TOTOKOB MPOMBIIUICHHBIX MPEIITPH-
SITUW, CTaHIMKA OYMCTKH KaHAJIM3AlMOHHBIX CTOKOB Ha 0a3e aOCOpOIMOHHBIX
TEIIOBBIX HACOCOB, UTO, IO MPEABAPUTEILHBIM OIleHKaM, 00eCIIeINT CHIKEHUE
moTpeONIeHus] TOIUIMBA CHUCTEMaMHU IIEHTPAJIM30BAHHOTO TEIUIOCHAOXKEHHUS HE
menee gem Ha 30 %.

JUTEPATYPA

1.Ilpopoxos, H «lIpenenst poctay: MUp IPHOIIKAETCS K KOJUIANCY [ DIEKTPOHHBIH pe-
cype]. — 2014, — Pexxum nocryma: http://theoryandpractice.ru/posts/9566-predely-rosta. — Jlara
nocryna: 11.09.2014.

2.Menoys3, [ Ipenens pocta. 30 ner coycrs / JI. Menoys, M. Pannepc. — M.: MKL],
«AxkageMkHuray, 2007. — 342 c.

3.J1aBepos, H II. TommmBHO-3HEPTeTHYECKUE PECYPCHI: COCTOSHHE U PAllHOHAIBHOE HC-
nons3oBanue / H. I1. JlaBepoB // Duepretuka Poccuu: mpoOiieMbl U MEPCIIEKTHBEL: TP. HAYY. Cec-
cuu PAH: o6, cobpanrie PAH 19-21 nexabpst 2005 r. / moxa pea. B. E. ®opTora, 10. T'. JIleoHo-
Ba; PAH. — M.: Hayka, 2006. — C. 21-29.

4. Muxanesuu, A. A. DHepreruueckas 6e3onacHocTh PecryOnuku benapycs: kommo-
HEHTBI, BBI30BBI, YTrpo3bl [DnektponHsiid pecype]. — 2010. — Pexxum pocryma: http:// nmnby.eu/
pub/0911/energy_security.pdf. — Tara nocryma: 26.03.2010.

5.Pomamniok, B. H HHTeHcHBHOE 3HeprocOepexeHne B MIPOMBIIIIEHHBIX TEIIOTEXHOJIO-
rusix / B. H. Pomaniok, A. A. bo6ud, T. B. By6sips // Dueprus u Menemxment. — 2013, — Ne 6. —
C. 8-12.

6. Koporaes, 0. II. [Ipupoansrii ra3 — 1oOMHHaHTa COBPEMEHHOIT 1 Oy IyIueil sHepreTH-
ku Poccun n mupa / 10. I1. Kopotaes. — M.: Hedts 1 ra3, 1996. — 83 c.

7. Cy n o, M. M. Dmeprernueckue pecypcsl. Hedts u npuponssiii ra3. Bex yxonsammuii /
M. M. Cyno, 3. P. Kazankosa // Poccust B OKpy»KaloIieM MHUpe: aHaJHT. eXerogHuK. — M.: Mex-
JyHap. He3aBUCHMBIH SKojIoro-moauroor. yH-1, 1998. — C. 10-22.

8. I maBa BP monpocun naBecTHuuii B sHepreTuky Ha 30 TPWIIMOHOB IOJIAPOB [DNeK-
tpounsiii pecypc] / TUT.BY / HOBOCTHU. — 2009. — Pexum mocryma: http:// news.tut.by/
150361.html. — Jara goctymna: 20.10.2009.

45


http://theoryandpractice.ru/posts/9566-predely-rosta

9.PomaH10K B. H HHTeHCHBHOE 3HEprocOepexeHne B TEIIOTEXHOJIOITHYECKUX CHCTe-
Max MPOMBIIUICHHOTO IPOM3BOJICTBA CTPOMTEIBHBIX MAaTEpHANOB: JHUC. ... J-pa TEXH. HayK:
05.14.04 / B. H. Pomantox; BHTY. — Munck, 2010. — 365 c.

10. Knounukos, A. JI. TIpeanocsuiky paankaibHOro MOBbIIeHUS 3 deKTHBHOCTH pa-
60T B ob6actu suHeprocoepexenns / A. /1. Kirounnkos // Ipomsiinennas snepreruka. — 2001, —
Ne 4. - C. 12-17.

11. Kaxo4yHuKoOB, A. JI. VHTeHCHBHOE 3HeprocOepexeHue: NMpearnoCbUIKH, METOMBL,
ciencteus / A. J1. Kmounukos // Temnmosnepreruka. — 2000. — Ne 11. — C. 12-16.

12. 1 u 1 ¢ k u, ®. YnpasieHue nporeccaMmu 1Mo Kputepuro sxonomun sueprun / ©. llun-
cku. — M.: Mup, 1981. — 388 c.

13.borauesa, A. U. IlapoBunroBas mamuna [IBM-1000 oGecrieunBaeT 3meKTpoIHEP-
rueil HeHTpalbHYI0 KOTebHYI0 B I'. Mypasnenko / A. . borauesa, M. H. Hukutun, A. H. [llamo-
BajioB // TypOunsl u nusenu. — 2011, — Ne 3. — C. 48-51.

14.bapomn B.T. Jlereuas! u MUdbl COBpEeMEHHON TEIUIOTEXHHUKHU: IUIACTHHYATBIE TEILIO-
oOMEeHHBIE ammapaTbl U KoKyxoTpyOHbie ammapatst TTAU / B. T'. Bapon // Dueproaddexrus-
HocTb. — 2007. — Ne 2. — C. 17-19.

15.X0n10AMTbHB € MalIUHBL y4ed. JIA BTY30B IO CMEIUAIBHOCTH «XOIOANIbHbIE
MammHbl 1 ycraHoBkw» / H. H. Komkun [m np.]; mox o6m. pen. U. A. Cakyna. — JI.: Mammzo-
crpoenue, 1985. — 510 c.

16,A6GcopOIIMOHHEBIE TEIUIOBBIE HACOCH! B TEIUIOYHEPTETUUCCKUX CHCTEMAX MPOMBILII-
JICHHBIX TPEANPUATHIN Ul CHIDKSHHUS SHEepreTuueckux U (uHaHcoBbix 3atpaT / B. H. Pomaniok
[n np.] // DHeprus u Menemkment. — 2013. — Ne 2. — C. 32-37.

REFERENCES

1.Prorokov, N.(2014) “Predely Rosta”: World Approaches Collapses. Available at:
http://theoryandpractice.ru/posts/9566-predely-rosta (Accessed 11 September 2014).

2.Medouz D., & Randers, I. (2007) Limits of Development. 30 Years Later. Moscow: En-
gineering Consulting Center “Academkniga”. 342 p.(in Russian).

3.Laverov, N.P. (2006) Fuel-Energy Resources: Condition and Efficient Usage. Power
Engineering of Russia: Problems and Plans of Development: Works of Scientific Symposium of
RAN: General Meeting of RAN, 19-21 December 2005.- Moscow, Nauka, 21-29 (in Russian).

4.Mikhalevich, A A (2010) Energy Security of the Republic of Belarus: Components,
Provocations, Threat. Available at: http://nmnby.eu/pub/0911/energy_security.pdf (Accessed
26 March 2010).

5, Romanuk, V. N. Bobich, A. A, & Bubyr, T. V. (2013) Efficient Use of Energy in
Industrial Heat Technologies. Energiia i Menedzhment [Energy and Management], 6, 8-12
(in Russian).

6. Korotaev, Yu. P.(1996) Natural Gas is a Dominant of Modern and Future Power
Industry of Russia-and World. Moscow, Neft' i Gaz. 83 p. (in Russian).

7.Sudo, M. M., & Kazankova, E. R. (1998) Power Resources. Petroleum and Natural Gas.
Outgoing Century. Rossiia v Okruzhaiushchem Mire: Analit. Ezhegodnik [Russia in Surrounding
World: Analytical Yearbook]. Moscow, International Independent Ecological & Politological Uni-
versity, 10-22 (in Russian).

8. C hiief of BP Asked Financial Investments-30 US Dollars Trillion in Power Industry.
TUT.BY (2009). Available at: http://news.tut.by/150361.html (Accessed 20 October 2009).

9. Romanuk, V.N. (2010) Intensivnoe Energosberezhenie v Teplotekhnologicheskikh
Sistemakh Promyshlennogo Proizvodstva Stroitel'nykh Materialov. diss. dokt. tekhn. nauk [Effi-
cient Use of Energy in Heat-Technological Systems of Industrial Production of Building Mate-
rials. Dr. tech. sci. diss.]. Minsk. 365 p. (in Russian).

10 K 1uc hnikov A D. (2001) Premises of Radical Increasing of Work
Efficiency in Energy Saving. Promyshlennaia Energetika [Industrial Power Engineering], 4,
12-17 (in Russian).

11. Kluchnikov, A. D. (2000) High-Efficiency of Energy: Grounds, Methods, Results.
Teploenergetika [Heat Power Engineering], 11, 12-16 (in Russian).

12. Shinski, F. (1981) Processes Control in Energy Economy. Moscow, Mir. 388 p. (in
Russian).

46


http://theoryandpractice.ru/posts/9566-predely-rosta
http://news.tut.by/150361.html

13.Bogacheva, A I, Nikitin, M. N., & Shapovalov, A. N. (2011) Steam-Propeller
Machine MMV-1000 Supplies the Central Boiler in the City Muravlenko with Electric Energy.
Turbiny i Dizeli [Turbines and Diesels], 3, 48-51 (in Russian).

14.Baron,V.G. (2007) Fairy-Tales and Myths of Modern Heat Technology (Plate Heat
Exchangers & Shell-and-Tube Heat Exchanger TTAI). Energoeffektivnost' [Energy Efficiency], 2,
17-19 (in Russian).

15. Koshkin, N. N, Sakun, I. A., Bambushek, E. M., Bukharin, N. N., Gerasimov, E. D.,
Il'in, A. la., Pekarev, V. I., Stukalenko, A. K., & Timofeevskii, L. S. (1985) Refrigerating
Machines. Leningrad, Mashinostroenie. 510 p. (in Russian).

16. Romanuk, V. N., Bobych, A. A, Muslina, D. B., Kolomytskaia, N. A., Bubyr, T. V.,
& Mal'kov, S. V. (2013) Absorptive Heat Pumps in Heat Power Systems of Industrial Plants for
Energy and Financial Costs Saving. Energiia i Menedzhment [Energy and Management], 2, 32-37
(in Russian).

[Ipencrasnena kapenpamu
OTouT, TICuB Toctynuna 09.09.2014

V]IK 536.42:661.426

MOJIEJMPOBAHUE BAIIEHHOM
UCHAPUTEJbHOM I'PAJIUPHA
" BJUAHUA ADPOANHAMUYECKUX 3JIEMEHTOB
HA EE PABOTY B YCJIOBHUSX BETPA

JloKT. du3.-mar. nayk JOBPEIO K. B.",
acn. XEMMACHAH KAIIAHUA M. M., crya. IACKO E. E.”

1 . - .
) Benopycckutl HayuoHAbHbI MexXHUYecKuti YHusepcumen,

2

)HHcmumym menno-u maccooomena umenu A. B. Jleikosa HAH Benapycu

E-mail: dobreqo@bntu.by

CoBpeMeHHBIE OallleHHBIE HCIApUTETIbHBIE TPAJAUPHU MOTYT HCHONB30BaTh pasHOOOpas-
HBIE a3POJIMHAMUYECKHE DIEMEHTHI (1e(pIEKTOPEI, BETPONEPETOPOAKU U Ap.) A YIIyUIICHHS
TEIIOBOIT paboThl, 0COOEHHO B YCIOBHSAX BeTpa. B craThe WMCIEHHO HCCIEAyeTCs BIIHSHHE
3aBUXpUTENEH B HAJOPOCHTETHHOM IPOCTPAHCTBE M BETPOIIEPETOPOIOK Ha IPOM3BOIUTEIb-
HOCTbh OalleHHOW MCTIapUTEeNILHOM I'paJipHU B YCIOBHSX BeTpa. B kauecTBe mpoToTuma B3siTa
nelcTByromas bamenHas ncnapurensHas rpagupas TOC «By-Jxun», Kuraid. [Ipu pacuerax
HCIIOJIb30BAI aHAJIOTHIO TEIUIO- M MacCOMepeHOca, YTO MO3BOJIMIO PACCMOTPETh adpo/HHa-
MUKY O,HHO(baSHOFO IMOTOKA M BBINIOJHHUTDH ACTAJIbHBIC TPEXMEPHBIC PACUYCThl HA COBPEMEHHBIX
MEePCOHANBHBIX BBIUMCIUTENbHBIX MamuHax. KoagduiuenT TemnooTnauyn opocuTens M ero
THAPOANHAMHYECKOE COMPOTHBICHNE YCTAHABIMBAIN B COOTBETCTBUH C 3KCIEPUMEHTATbHBI-
MH JJaHHBIMH TI0 00IIeMy pacXofy BO3/AyXa B rpagupHe. UncIeHHas MOAENb MPOTeCTHPOBaHA
C HCTIONIb30BaHUEM KCIIEPUMEHTAIBHBIX JaHHBIX.

IIponemoncTprupoBaHa HeIWHEWHAsh 3aBHCHMOCTH TEIUIOBOH IIPOM3BOIUTENBHOCTH 0Oa-
LIEHHOW HWCIApUTEIBHOW TPaAUpHH OT CKOPOCTH BETpa C MUHAMYMOM (KpUTHYECKasi CKO-
POCTb BeTpa) mpH Ug ~ 8 M/C 11 MOJICITHPYEMOiT CUCTEMBI. Vcmonb30BaHe KPecTOOOPa3HbIX
BETPOIIEPErOpPOIOK CYIIECTBEHHO HE M3MEHSET KPUTHUECKYIO CKOPOCTh BETPa, HO YIIydlllaeT
TEIJIOBYIO paboTy NMpH yMEPEHHOM U CHIBHOM BeTpe. COBMECTHOE HCIIOIb30BAHUE BETPOIIE-
PETOPOJIOK 1 3aBUXPHUTENCH B HAJOPOCUTEIBHOM HPOCTPAHCTBE MOXKET MOBBICUTH 3(heKTnB-
HOCTbH OalIeHHOH MCIapUTeNbHON rpaaupHu Ha BeanuuHy 10 20-30 % mpu yrie yCTaHOBKH
3aBuxpureneil o = 60°. PacueTs! MO3BONSIOT aHATU3HPOBATh A3POJTHHAMUUYECKHE CTPYKTYPEL,
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