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MpoBeaeH aHanu3 apdPEKTUBHOCTU UCMONb30BaHUSI BOAOEMOB-OXNaaunTenei
B 3aBMCMMOCTM OT UX reOMEeTPUYECKON KOHUrypaumm (dhopMbl) U ocobeHHocTen
opraHv3aumMn [OBWKEHUS MOTOKa LMPKYMSAUMOHHBIX BOA C  UCMOMNb30BaHWEM
HarnsigHoro rpadpuyeckoro Matepuana.

KntoyeBble cnoBa: BO4OEMbI-OXNAAUTENW, OBWXKEHME MOTOKa, Cxema unp-
Kynauun.
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The paper contains an analysis for efficiency of water cooling reservoirs de-
pending on their geometrical configuration (shape) and specific features concerning
management of circulating water movement while using visual graphic material.

Keywords: water cooling reservoirs, water movement, circulation scheme.
Tab. 4. Ref.: 7 titles.

D¢ heKTUBHOCTE OXJIAKICHUS BOJBI B BOJOEME-0XJIATUTEINE, a CIICIOBATEb-
HO, U €ro T'MAPOTEPMHYCCKUH PEXKUM HAMPSMYKO 3aBUCSIT OT CXEMbI OpraHu-
3alliK JIBIKEHHSI TOTOKAa, KOTOpas NOJDKHAa obecrednBaTh Hamboiiee HH3-
KHE TeMIIEPaTyPbl OXJIAXKICHHOW BOJIbI TP MHUHUMAJIbHBIX KAlIMTAJIbHBIX M 3KC-
IuTyaTalMoHHBIX 3arparax [1]. B cratee mpoBenen ananus 3¢QekTuBHOCTH
WCIIOJIb30BaHMs BOJIOEMOB-OXJIAJIUTENICH B 3aBUCHUMOCTH OT HMX TI'€OMETpUdYe-
ckoit koH(puryparmu (hopMbl) U 0COOCHHOCTEH OpPraHU3aIuM JIBHXKSHHSI TTOTO-
Ka IHMPKYJALIHUOHHBIX BOJ| C UCIOJb30BAHUEM HATIISTHOIO rpaduyeckoro ma-
Tepuana.

[Ton BomoeMoM-oXTaguTeNeM cleayeT MOHNMATh €CTECTBEHHOE WJIM HCKYC-
CTBEHHOE yTIyOJIeHHWe B 3€MHOW MOBEPXHOCTH, 3aIOTHEHHOE OECCTOYHOU WITH
c1abo MPOTOYHON BOMIOW, MPEAHA3HAYCHHOH I OXJIAXKIEHHUS HATPETOH IUPKY-
JIAIAOHHOW BOJBI B CHUCTeMaxX 00opoTHoro BomocHaOxkenmst ADC. Bomoemsl-
OXJIAJIUTENT 00ECIICUYMBAIOT B TEUCHUE BCEro rojia 0ojiee HU3KUE TEMIIEPaTyphl
OXJIQXKJAFOILEH BOABI, YeM OpbI3raibHbIe 0acCeHHBI U TPaAUPHU C €CTECTBEHHON
TATOW, a B 3MMHUE U BECCHHE-OCCHHHUE MECSIIbl — JIaXke OoJiee HU3KUE TeMIlepa-
TYPBI, YeM BEHTHISTOPHBIE TPAAUPHU. Tak KaK BOJOEMbI-OXJIAUTEIH SBISIOTCS
OJTHOBPEMEHHO PETyJIATOpPAMHU MOBEPXHOCTHOTO CTOKA, OHM MOTYT OOECIEYHTh
Hajie’)kHOEe 000poTHOE BopocHabxkenne ADC maxke NMPU HE3HAYUTEIHHBIX BOJI-
HBIX pecypcax.

Hanmmuume Bomoema-oxiaanTens MCKIIOYaeT HEOOXOAMMOCTH MOJA4YH BOJIBI
Ha 3HAYMTEIIbHYIO BBICOTY (KaK, HApUMeEp, B TPAJUPHSX), YTO COKpAIIaeT pac-
XOJI DJIEKTPOIHEPTHMH Ha TPHUBOJ HUPKYJSIHOHHBIX HacocoB. HemocraTok —
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CPaBHUTENBHO HH3Kas yJIeNbHAs TEIUIOOTAadya C ero MOBEPXHOCTH, TpeOyroast
CO3/IaHus 3HAYUTEIBHON IUIOMAIN 3epKaia Bojoema [2].

MecTo pacmoaoXeHusT BOJOCOPOCHBIX M BOJA03a00PHBIX COOPYKEHHUH, a TaK-
e COOPYKECHHH, YBEIMYMBAIONINX aKTHBHYIO 30HY BojoeMma (cTpyepacmpe-
JENUTENbHBIX M CTPYEHANPAaBISIOMINX COOPYKEHHIl), BBIOMPAIOT HCXOAS W3
YCIIOBHH TMOJTy4YeHUs] HEOOXOIUMOW TUIOIAAN AKTUBHOW 30HBI HA OCHOBE TEX-
HUKO-DKOHOMHYECKUX pacueroB. Kiaccudukanus BOJOEMOB-OXIJIAJUTENCH IO
XapaKkTepy TreoMeTpHdecKol KOoHGHUTyparuu (GopMBI) B OCOOEHHOCTSIM CXEMBI
HCIIOJIb30BaHMA BOAOCMOB pa3JIMYHBIX THUIIOB IaHa B Ta6ﬂ. 1—4, TAC TAKKE IIpU-
BeJIeHBI TUITUYHbIE 3HAYEeHHUS MoKaszareneid 3(pPeKTHBHOCTH CXeMbI UCTIOIh30Ba-
HUS, KOTOPBIE MOTYT OBITh MPUMEHEHBI TS MPUOIMKEHHON OLIEHKH TeMIlepary-
PBI OXJIAKIAECHHONW HUPKYJSITUOHHOM BOJIBI.

YToObI OIIEHUTh TEMIEPATYPy OXJIAXKIESHHOW IUPKYJISIIUMOHHON BOJBI Ha OC-
HOBE peIeHUs] YpaBHEHUS TEIUIOBOTO Oananca, HEOOXOIUMO MPUMEHSTH OINH
U3 JBYyX TMoOKa3zarenei 3()(QEeKTHBHOCTH CXEMbI HCIIONB30BaHUS BOJOEMa-
OXJIQIUTENSl — TapaMeTp pachpenesieHust Temreparypsl [l wimm koapduuneHt
ucnonb3oBannst Ky, [3].

[Ipu cyuiecTBeHHBIX M3MEHEHUSX YCIOBUH TEIIOOOMEHa BOJOEMa-OXJIaIu-
Tens ¢ atMoc(epoi ciaemayeT MCHOab30BaTh mapameTp Ilt, KOTOpBIA OoTpakaeT
CHIDKEHHUE TeMIIepaTypbl OXJIKICHHON IUPKYJISAIMOHHONW BOABI OTHOCHUTEIHHO
CpEeIHEr0 TEMIIepPaTypHOTO YPOBHS B BOJIOEME-OXJIaJUTEIe M OIpeelseTcs
¢dopmynoit
_ T,-T.,

I
AT

; 1)
rae Ily — mapameTp pacnpeneneHus TEMIIEPATYpbl; Ts — cpelHsisl 10 CBOOOAHOM
MTOBEPXHOCTH (CpeHENOBEPXHOCTHAs) TeMIlepaTypa Bojoema-oxiaautend, °C;
T,a6 — TEMITEpaTYypa Bozbl Ha Bomo3abope ADC, °C; AT — TemrieparypHbIil Tiepe-
naj BogoeMa-oxaagureis, °C.

Koaddumment uncnonszoBanus K., BBOAUTCS HCXOAS U3 COMOCTABIICHUS
paccMaTpUBaeMOro pealbHOTO BOAOEMa-0XJIaAUTENs U SKBUBAJICHTHOTO €MY 10
OXJIXKJAIOIIEH CIIOCOOHOCTH YCIIOBHOTO TPSMOYTOJIBLHOTO BOJOEMA C IJIOCKO-
napansieabHbIM TEUEHHEM.

Koadduuuent mcmnonp3oBanusi BOJOEMa-OXJIAAUTENST ONPEENsSeTCs OTHO-
LIEHUEM IUIOLIA/IeH YCIOBHOIO U PealbHOI0 BOAOEMOB

K =tao )

71 Qqr — AKTHBHAS TUIONIAIb BOJOEMA-OXJIaIATENs, M, Q — IIOMmah CBOOOJ-
HOIi TOBEPXHOCTH BOJI0EMA-OX.IAIHTEIS, M.

[Ipu poexTHpoBaHNKM KOHKPETHBIX 00BEKTOB mokaszarend llr m K, ompe-
NENSI0TCS Ha OCHOBAaHUHM PE3YJIbTATOB MAaTEeMAaTHYECKOTO WM (U3NIECKOTO
MOJIEJIMPOBAHUSA THJPOTEPMUYECKHX IPOIECCOB B BOJOEME-OXJIAJUTENe IS
Pa3IMYHBIX BETPOBBIX YCIIOBUH. B Tabn. 1-4 nanHble moka3aTenyu NpeAcTaBIeHBI
npy OJIaronpusITHBEIX U HEONIAaronpusTHBHIX HaNpaBlieHUsX Betpa. [loj Gnarompust-
HBIM TI0/Ipa3yMEeBaETCsl HAIpaBJIeHNe OT BOA03a00pa MPOTHB JBIKESHUS TPAH3UTHO-
IO MOTOKa, M0 HeOIAaroNnpusTHBEIM — K BOZ03a00py.
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Tabruya 1

Cxembl OpraHu3alui ABMKEHHUS MMOTOKA B BLITAHYTBIX Y3KMX BOAOEMAX-0XJIAAUTEIAX

Oco0EHHOCTh CXEMbI UCTIOIB30BAHUS
BOJIOCMOB-0OXJIaTUTEIICH

CxeMa HCIIONb30BaHHS BBITSHYTHIX Y3KHX
BogoemoB-oxnaaureneit (W/L < 0,2)

C mpomoibHBIM HAMPaBJICHHEM IOTOKA. Bogo-
BBIIIYCK U BO/03a00p pa3MeIleHbl B MPOTHU-
BOITOJIOKHBIX KOHIAx Bojgoema. COpoc Ter-
JIOM BOJIBI OT KOHIEHCATOPOB TYpOWH OCY-
IIECTBIIAETCA B OJHOM KOHIE BOJOEMA,
00BIYHO B 0OJice MEIKOBOJAHOM, a 3abop
OXJIAJKICHHON BOJBI — B MPOTHBOIOJIOKHOM,
B Hanboee rryO0OKOBOJHOI ero yactu

¢ ¢peKTHBHOCTH HCNOIb30BAHUSA
BO/10eMAa-0XJIaUTes

IIpu wtune IIpu HeOnaronpusT-
1 GIIarompHUsITHBIX HBIX HaIPaBICHUAX
HaInpaBJICHUAX BETpa BETpa
HT Kncn 1—IT Kncn
0,27 0,82 0,20 0,75

4

A3C
1 /—’/ 1L 2
Ax !
Ny >

C npomoabHBIM HalpaBIeHHEM ITOTOKA B OJHOM
YacTH BOJOEMAa U 3aCTOMHON 30HOM B Ipy-
roii. BomoBeimyck 1 Bomo3abop pacmonoxe-
HBl TaK, YTO 30HA LUPKYJALNH 3aHAMAaeT
TOJILKO 4acTh ILUIOLIAIU BOJAOEMA

¢ ¢eKTHBHOCTH HCMOIB30BAHUS
B0O/J10€MA-0XJIaUTe/s

IIpu mwtune [Ipu HeOMaronpusT-
1 GJIaroNpHUsITHBIX HBIX HaIpaBICHUAX
HaIpaBJICHUAX BETpa BeTpa
HT Kucn HT Kncn
0,20 0,75 0,02 0,57

C npononbHBIM HampaBiieHHeM IoToka. Bomo-
BBIITYCKH PasMEUIEHbI B IPOTHUBOIIOJIOXHBIX
KOHI[AX BOJIOEMa, a BOA03a00p — B cpesHeit
ero gyactu. COpoc Terioi BOJIbI OCYIIECTBIIS-
eTcss B 00€ CTOPOHBI OT MPOMIUIOIIAIKH,
a 3a00p OXJaXIEHHOW BOJBI — M3 HIDKHHX
CJIOEB B paifoHe NMPOMIUIOMIAAKU, €CIH ITI03-
BOJISIIOT IIyOHMHBI BoJjoeMa

¢ PeKTUBHOCTH HCNOJIH30BAHUS
BO/I0eMAa-0XJIATUTEJs

[Ipu wtune IMpu neGnaronpusT-
¥ OIIaronpHsTHBIX HBIX HalpaBJICHUAX
HaInpaBJICHUsIX BETpa BETpa
HT Km:n HT Kucn
0,27 0,82 0,20 0,75

5
ST
\ e

1, 2 — BOJIOBBINYCKHOE U BOJI03a00pHOE
CoOpyxeHus; 3 — IIIOTHHA;
4 — OTBOJAIIMIA KaHAI;
5 — cTpyeHanpasIsolee CoopyKeHue

Ecnu BomoeM-0oXaanTesb BRITAHYThIH 1 mupokuit (0,2 < W/L < 0,5), Toraa
BO3MOXKHO PACIIOJIOKEHHE BOJIOCOPOCHBIX M BOA03a0OpHBIX COOPY)KEHHH B
HETIOCPEACTBEHHOM OJIM30CTH K paiioHy mpomiiomankd. CoopyKeHHs B 3TOM
ciydae JIelsT pa3AeuTeIbHBIMU WK CTpyEHaNpaBisomuMy jambamu. B 3aBu-
CHMOCTH OT KOHKPETHBIX yCIIOBHH, B 3TOI cXeMe MOXXET OBITh OJIHO- WU JIBY-
CTOPOHHUH BBIMTYyCK BOJBI (Tabu. 2). JlaHHas cxema pacroioXKeHHUs BOJAOCOpOC-
HBIX U BOJ03a0OPHBIX COOPYKEHUH MO3BOJSET 3HAYHTEIHHO COKPATUTH JIUHY

COpOCHBIX KaHaJoB [4].
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Tabauya 2

Cxembl OpraHu3alvu ABHKCHUS MOTOKA B BHITAHYTBHIX HIMPOKUX BOAOEMAX-0XJIAAUTEJIAX

OCOoOCHHOCTD CXEMBI
KCIIOJIb30BaHUs BOJOEMOB-0XJIaUTEIIEH

Cxema HCIIONIb30BaHHs! BBITSHYTHIX MIHPOKHAX
BogoemoB-oxiaaureneii (0,2 < W/L < 0,5)

C npoJoJbHBIM HalpaBlIeHUEM INOToKa. Bono-
BBIITYCK U BO03a00p pa3MeEIleHbl B IPOTHUBO-
TMIOJIO’KHBIX KOHI[aX BOJOEMa

¢ PeKTUBHOCTH UCNOJIL30BAHUS
BO/10€Ma-0XJIATUTeJIsI

IIpu mtune
U OJIaronpHUs THBIX
HaIpaBJIeHHAX
BeTpa

[Ipu vebnaromnpu-
SITHBIX HaIpaBlie-
HUSX BeTpa

Iy
0,25

KHCH
0,80

Iy
0,12

KHCH
0,67

A3C 2
6 Ly~

o

/

C mpoJONbHBIM MJINM KPYTrOBBIM HalpaBICHUEM
notoka. Bono3abop u BOIOBBHITYCK pacroio-
JKEHbI B Cpe/IHeH 4acTH BooeMa

¢ PeKTUBHOCTH HCIOJIHL30BAHUS
B0/10€Ma-0XJ1a/IUTeJIs1

Ipu mwtune
Ipwn neGnaronpusT-
U OJaronpUsATHBIX
HBIX HalpaBJICHHUIX
HAaIpaBJICHHIX
BeTpa
BeTpa
HT chn 1—IT Kncn
0,12 0,67 0,05 0,60

C nponoJbHBIM HampaBleHHEeM MOoToKa. Bomo-
BBIITYCKM Pa3MEIICHbl B IPOTHUBOIIOJIOXKHBIX
KOHI[aX BOAOEMa, a BOZ03a00p — B CpeiHei
4acTH BOZOEMa

¢ PeKTUBHOCTH UCOJIHL30BAHUS
BO/10€MA-0XJIATUTeJIsI

Ipu mrtune
Ipwn neGnarompusT-
¥ OJIarONPHSATHBIX
HBIX HaIpaBJICHUAX
HAaIpaBJIeHUAX
BETpa
BETpa
l_[T Kucn l_[T Kncn
0,17 0,72 0,05 0,60

1, 2 — BOJIOBBINYCKHOE U BOJI03a00pHOE
coopyxeHus; 3 — IIOTHHA;
4 — OTBOASINMIA KaHAIT, 5 — ITOABOISAIIUIA
KaHaI; 6 — CTpyeHaIpaBJISIoIIee COOPYKEHUE

ITpu xoHbwurypanuu BogoemMa-oxaaaurens, oiuskon k kpyry (0,5 < W/L <
< 1,0), nenecoobpazHo cOpoc TEmIoi BOAbI OT KOHICHCATOPOB TYpOHMH Hampa-
BUTbH 10 KacaTeIbHONW K OeperoBoil JMHHUM, a 3a00p OXJIaXJICHHOU BOJIBI OCY-
HIECTBIISITh U3 IIEHTPAIILHON YacTH BojoeMa (KpyroBopoTHas cxema). Llupkys-
LUl BOJHOTO MOTOKA B BOJOEME-OXJIaJUTENE B 3TOM Clydyae MPOUCXOIHUT IO
CIMpPaJ C LIEHTPOM BpAILEHHs B pailoHe BOJ03a00PHOTO COOPYKEHHSI U UMEET

ycroiunBbIi xapakrep (tabu. 3) [5].

OObeMHas cxeMa LHUPKYJIALUN IOTOKAa B BOJOEME-0XJIauTele OCHOBBIBACT-
Cs Ha SBIICHUW TEMIEPATypHOU (TJIOTHOCTHOM) cTpatudukamuyd moToka [6].
COpoc Teruioii BOAp! B 3TOM CIIydae OCYLIECTBIJIACTCS B paliOHE MPOMIUIOIIALKN
B BEPXHUH TETJIBIN CIIOW (AMMIUMHHOH) BOJOE€Ma C MUHUMAJIBHBIMH CKOPOCTSI-
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MH, a 3a00p OXJIXKJICHHOW BOJBI BBITIOJIHACTCS U3 TPUIOHHOTO XOJIOAHOTO CIOS
(rummonmmmamona). [Ipu 3ToM B pailioHe BOJOBBITYCKa oOpa3yeTcss Hambolee
YCTOMUYMBAsI IJIOTHOCTHAS CTpaTU(UKAIMS ¢ MAKCHMAIBHBIM TPAJIMEHTOM TEM-
nepaTyp, a 3TO IMO3BOJSIET PACHOJIOXKUTH BOJ03a0OpHBIE COOpYKEHHs BOIH-
3W BOJOBBIIIYCKa MM OCYHICCTBUTH COBMCUICHHE JTUX COOPY)KeHI/II/‘f B OAHUH
y3en (tabm. 4).

Tabnuya 3

CxeMbl OPraHM3aluy ABHKEHUS OTOKA
B BOJI0€MaX-0XJIAJIUTEISAX OKPYIJIOH GopMbI

CxeMa HCIIO0Ib30BaHUs

OCOOEHHOCTE CXEMBI HCTIOIb30BaHUS BOJIOEMOB-OXJIaAUTEIICH IPaBUIIbHOI
BOJIOEMOB-OXJIaUTeNeH WY HEeTIPaBUIILHOW OKPYTJIOH (hOPMBI
(0,5<W/L<0,1)
C momepevHBIM HaNpaBIeHHEM MOTOKa. BomoBhITyck
U BO/103a00p pa3MeIleHbl Ha MPOTHBOIMOJIOXKHEBIX Oe- l‘\ -
perax BojoeMa ‘ * ¢ 4
¢ ¢PeKTHBHOCTH HCIOIb30BAHMSA ¥ &
BO/10€MA-0XJIATUTeIs &)
'Y N

[Ipu mwrrune
Ipu HeGnarompusITHHIX
1 OJIarONpHUSITHBIX
HaIpaBJICHUSIX BETpa 3 2
HaIlpaBJICHUSIX BETpa

HT Kucn HT Km:n
0,22 0,77 0,10 0,65

C KpYroBBIM HaNpaBJIeHHEM IOTOKa, (HOPMHUPYEMBIM 9
CTpYy€EHaNpaBJAIOIUMU JaMbamMu. BooBBITyCcK U BO- 5 P/‘( - 6 —
no3abop npunerarotr k ADC - & B |

O -
¢ PeKTHBHOCTH HCIOIb30BAHUS (2 /\ A'\

BOJOCMA-0XJIAAUTEIA

1
IIpu e
[Ipu HeOIaronpUATHBIX
U OJIarONpPHUsITHBIX e
HanpasJIEHUAX BETpa
HalpaBJIeHUAX BeTpa -
HT Kucn l_[T Kncn
0,30 0,85 0,20 0,75

C KpYroBbIM HAaNpaBICHUEM IIOTOKA W 3aCTOWHBIMHU
30HaMd. BOMOBBIYCK W BOJI03a00p PAaCHOIOKEHBI
BOM3u ADC

¢ PeKTHBHOCTH HCMOIb30BAHUS
BO/10€MAa-0XJIATUTeIs

IIpu wrune
u 6JIaFOHpI/I$ITHI)IX
HanpaBJICHUAX BETPaA
1_IT Kncn HT Km:n
0,27 0,82 0,12 0,67

[Tpn HEGnaronpusTHBHIX
HaIpaBJICHUSIX BETPa

1, 2 — BOJOBBITYCKHOE ¥ BOJI03a00PHOE
COOpY’XeHHs; 3 — INIOTHHA;
4 — oTBOASAIIMI KaHAT;
5 — moaBoaAIIMIT KaHAT;
6 — cTpyeHaIpaBISoIee COOPYKECHUE
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Tabnuya 4
CxeMa OpraHu3anuu IBHKEHHUS NOTOKA B BOJ0EMAX-0XJIaUTeIAX
¢ INIyOMHHBIM B0/103200pOM

OCcoOCHHOCTD CXEMBI Cxema HCII0Ib30BaHUs BOJOEMa-
KCIIOIL30BaHUs BOJOEMOB-0XJIaUTEIIEH OXJIAJIUTEIIS C TIIYOHMHHBIM BO103200pOM

Bomoem-oxnamurens 1r000i KOHGUTYypamuud co
cpemHel TyOMHOW He MeHee S5 M. Brimyck mo-

JIOTPETOl BOABI OCYILECTBISIETCS Ha MEJKO- S
BOJIHBI y4acCTOK WIJIM 4YEpE3 CTPyepacHpenciu-
TEIBHOE YCTPOUCTBO, 0TOOP BOIBI — U3 HIDKHHX
CIIOEB BOJOEMa TIJyOMHHBIM BOJ03a00PHBIM
COOpYKECHUEM
---------- -
¢ PeKTHBHOCTH HCIOTb30BAHUS
——
BO/10€Ma-0XJ1a/INTeJIs
[Ipu mrune
[Mpu HeGIaronpusITHHIX
U OJIarONpHUSTHBIX ATIPABJICHUAX BETPA
H < HanpaBneHMe JABWIKCHHA BOJIBI B BEPXHEM CJI0€
HArpaBJICHIAIX BCTpa € To e B HIVKHEM CII0E
HT Kncn I—[T Kncn
027 082 012 067 1, 2 — BOJIOBBITYCKHOE ¥ BOJI03a00PHOE

(rmyOrHHOE) COOpYIKEHHUs; 3 — INIOTHHA

st co3marms 00BEMHOUN IUPKYJAIMHA BOIBI HEOOXOIMMO OpPraHWU30BaTh
MIPHEM BOJBI TOJIGKO W3 TIyOWMHHBIX CJIOCB BOIOXPAHWIIHWING, a HATrPETYIO
BoAy cOpachlBaTh Ha TOBEPXHOCTh BOJOXPAHWJIMINA C MAJBIMH CKOPOCTSIMH.
[Ipu >TOM Harperas BoJia, UMEIOIIAss MEHBIIYIO TUIOTHOCTD, Y€M XOJIOTHAs, pac-
TEeKaeTCs 10 MOBEPXHOCTH BOAOXPAHMIIUINA M, OXJIAXKIAsICh, IIEPEXOIUT B TIIy-
OWHHBIE CIIOW, KOTOpBIE ABIDKYTCA K BOJIOIPHEMHBIM COOpYXKeHusM. Takas
cXeMa IUPKYJIAIUHA T03BOJIIET OTKA3aThCSA OT JTMHHBIX OTBOJSININAX KaHAJIOB
U CTpPYyEHANpPaBJIAIONINX COOPYKEHUH MPH BBICOKOM KO3 PHUIIMEHTE MCIOIB30-
BaHMSI TUTOIMIAIN BOAOXpaHuuIa [7].

BBIBOJ

Bomoembr-oxnmaaurenu, obnamgasi TEXHUYECKAMU W SKOHOMHYECKUMH TIpe-
NMYLIECTBAMM 110 CPaBHEHMIO C ApyruMH oxmnaauressiMu ADC (Hampumep,
OpbI3rafibHBI OacceliH WM TpaAMpHHU), SBISAIOTCA Haubosee >PQPEeKTHBHBI-
mu. Tak, Haguuue Bojoema-oxjagureis Ha ADC HCKIIIOYaeT HEOOXOIUMOCTh
MOJaud BOABI Ha 3HAYUTEIBHYIO BBICOTY (Kak, HampuMmep, B I'PaAUpPHAX), YTO
COKpalllaeT pacxoj 3JEKTPOIHEPTMH Ha TMPUBOJ LHUPKYJIALHMOHHBIX HAaCOCOB.
B nacrosiiiee Bpemsi CYIIECTBYIOT TPU OCHOBHBIE CXEMbl HMUPKYISALUN BOJBI B
BOJIOEMaX-OXJIQJAUTEISAX, KOTOPBIE ONMPEACIISIOT OPraHU3alMIO JBIKEHHS IOTOKA
MO aKBaTOPUH, a IMEHHO: TPaH3UTHasA, KpyroBopotHas (0e3 ydera crpatuduka-
MU B BoJoeMe) u oobemHas (¢ yueToM crparndukannn). OCHOBBIBasCh HA MO-
JETbHBIX M HATYPHBIX MCCIIEIOBAHUIX, KOTOPbIE OBUIM MPOBEAEHBI HA IKCILTYa-
TUPYEMBIX OOBEKTaX, MOXHO CJeNaTh BBIBOJBI, UYTO OPTaHHM3alUs JBUKCHUS
MOTOKa TI0 0OBEMHOM cXxeMme TMO3BoJseT Hambosee >PPEeKTHBHO HCIIONB30BAThH
IUIOIA/Ab BOAOEMA-OXJIaanuTeNsl A OXJaxkaeHus Boael. Kpome Toro, maHHas
cxema MpuMeHNMa TIpH JIT000# KOHPUTypaluy BoJ0eMa, a PacIIoJIOKEHHE BOJIO-
3a00pHBIX COOPY’KEHHH BOJIM3M BOAOBBIITYCKA MM COBMEILECHHUE 3THX COOpYKe-
HUI B OJMH y3€J BeACeT K 3HAUNTENbHON SKOHOMHUH KAallUTANbHBIX 3aTpar.
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