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HEPCIIEKTUBbI IPUMEHEHUS TEIIVIOHACOCHBIX
TEXHOJIOTUM B TEINIO®UKAIIMOHHOM KOMILJIEKCE

Kana. Texn. nayk, nou. OBCSIHHUK A. B., PBIXTEP O. J1.,
MAIIKO H. 1., FOBOBHUY C. O.

Tomenvckuil cocyoapcmeennulii mexnuyeckuii ynusepcumem umenu I1. O. Cyxoeo,
PVII «I'omenvonepeon

B crnoxuBmmxcs ycinoBusx (yHKIMOHUPOBAHHS TEIIOCHAOXKEHUS CYyIIECT-
BYIOT 3HAUHUTENIbHBIE BO3MOKHOCTH MOBTOPHOI'O BOBJICUCHHS OOJIBIIOTO MOTCH-
[yaNa HU3KOTIOTEHIMAIHHOW TEIDIOTHI Ha JHEProo0OBEKTaX CHCTEMBI TETUIO-
CHa0XEeHHS B TOTLUTUBHO-YHEPTETUYECKHUI OajaHC TOPOJICKOTO SHEPrOX03iCTBA,
U B TIEPBYIO OUepe/lb — 3a CUET BHEAPEHHS dHEprocOeperaromieil TermIoHaCOCHOM
TEXHOJIOTHH.

[Ipu coBepIIEHCTBOBAHWM CUCTEM IICHTPAIM30BAHHOIO TEIUIOCHAOKEHHS
B Pecrrybnuku benapych HEOOXOIMMO YUHTHIBATh MX OCOOCHHOCTH: OPPOMHBIC
BBIOPOCHI HU3KOMOTEHIINAIBHOHN TETIIOTHI, TIPEXK/Ie BCETO CHCTEMON OXJTaKICHHS
TexHnueckoi Boasl Ha TOL] (yBenuuuBarouecs: B HEpUOJL CHUKEHHUS TEIUIOBOM
Harpy3kyd B HEOTONHUTENBHBIN Nepron); OoJbInne 3aTpaThl TEIUIOTHI HAa HarpeB
TTOAMUTOYHOM BOBI (M3HOIIIEHHOCTh TEIIOCETEH).

[loBplIeHNE MHTEpeca K OCBOEHHIO TEMJIOHACOCHOM TEXHOIOTUH 00YCIIOB-
JICHO BO3PACTAIONIMM HANPSHKEHUEM B TOIUIMBOOOECIIEUEHHHU, HO TJIaBHBIM 00-
pa3oM m3-3a HEMPEPHIBHOTO yAOPOXKaHUS MEPBHYHBIX IHEPTrOPECYpCOB, U Kak
CJIEZICTBHE — pOCTA IIEH Ha S3HEPTOHOCUTEIH.

Co BpeMEHEM TEIUIOHACOCHASI TEXHOJOTHS OyaeT BOCTpeOOBaHA MO Py
puarH. PaccMoTpuM ux 0oJjiee MoAPOOHO C MO3UIIHH IEIeCO00pa3HOCTH U 3¢~
¢dexTrBHOCTH BHeApeHus THY B cucTeMy LEHTpalM30BaHHOTO TEILUIOCHAOMKe-
uus 1. ['omena. B nactosmee Bpemst Tonpko Ha ['omenbekoit TOLI-2 cuctemoit
OXJTAXKICHUS TEXHUYECKOW BOZIBI COPACHIBAETCS B OKPYIXKAIOIIYIO Cpely He Me-
Hee 550 Thic. ['kai TEmIOTHl B TOA, 4TO SKBUBaJIEHTHO 90 THIC. T y. T. HEMPOU3-
BOAMTEIBHOTO pacxoja TOTUIMBA. ECTEeCTBEHHO, 4TO B pa3HBIX pernmoHax Pec-
myonuku bemapych CylecTByroT paznnuus B o0bemMax cOpoca HHU3KOIMOTEHITU-
IbHOHU TeTI0TH. HO 3TO TONBKO yKa3bIBaeT Ha HEOOXOIUMOCTh PETHOHAILHOTO
MOIX0Ja B U3YUSHHH BO3MOXKHOCTEW MPUMEHEHUS TEIIOHACOCHOW TEXHOJIOTHH,
KOHEYHO JK€, C Y4eTOM OCOOEHHOCTEH CHCTEMBI IEHTPAIM30BAHHOTO TEILIO-
CHaOXXEHHsI B KaXXIOM pernoHe. Haio mpu3HaTh, 4TO TaKOE MOJI0KEHHUE SBIISET-
Cs1 HeM30EeKHBIM TIPH CYIIECTBYIOMIEH KIIACCHYECKON CHCTEME TEeTUIOCHA0KEeHHUS
(B CBSI3M C OTCYTCTBHEM JIO TIOCIETHETO BpeMeHH 3(PPEeKTHBHBIX TEXHOJIOTHN
YTHIM3ALUU HU3KOMOTEHIINATBFHOW TeruioTsl). OCcBOEHHE TEIJIOHACOCHOM Tex-
HOJIOTHH TIO3BOJISIET M3MEHHUTD CIIOKHUBIIIEECS MPEICTABICHNE O HEBO3ZMOXKHOCTH
MOJIE3HO BOBJIEKATH B TOIJIMBHO-YHEPTETHUECKHIA OajaHc OPOCOBYIO TEIIIOTY.

Jns TOL moye3Hoe BOBIIEUCHHE HU3KOTOTCHIIHAILHON TEIJIOTHI JIOCTHUTA-
€TCS CJICTYIONTUMH CTIOCO0aMM:

e TMpPSMBIM HCIOJNB30BAHUEM OXJAXKIAIOWEH TexHuueckod Boabl TOL]
B KayecTBE MCTOYHMKA HU3KOMOTEHIMAJIBHON TEIIOTHI AJS TEIIOBOTO Hacoca
(B 006X0x TpagupHN);
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e IPUMEHEHHEM B KadeCTBE MCTOYHHMKA HU3KONMOTEHLIUANBHON TEIUIOTHI AJIA
TEIUIOBOTO Hacoca 00paTHO# ceTeBo BOoAbI, Bo3Bpariaemoit na TOLI.

[epBrlit ciocob peanusyetcs B ToM ciydae, koraa THY pasmemena Boim3n
TOL [1], BTOpOif — KOrJa OHA ycTaHOBJIEHA BOJIM3M MOTpEOHTENEH TEIUIOTHI.
B o6oux cimyyasx TemmeparypHbBIH YpPOBEHb HMCTOYHHMKA HH3KOMOTEHIIMATBHON
TEIUIOTHl JOCTAaTOYHO BBICOK, YTO CO3JAeT MPEeArnochUIKH 1 padorer THY c
BBICOKMM KO3((UIIMEHTOM ITPeoOpa3oBaHMUsL.

Onextpudeckuit KIIJI mo mpowusBoacTBy snekrposnepruu Ha TIL[ ompene-
nsietcst mo gopmye [2]

N N

— C — C, 1
“Ta-Q Q @

rae N, — snmexTpuyeckass MOITHOCTh YCTaHOBKHU, BT; Q, — KOJIM4eCTBO TEIIOTHI,

C

3aTpayeHHON B €IMHUILy BPEMEHU Ha BBIPAOOTKy 3TOil MomHocTH, BT; Q, — TO
e, MOJBEJEHHOI ¢ mapoM K TypOoarperaty B eAuHMIy BpemeHH, BT; Q — 10
e, OTBOAUMON TETJIOBOMY HOTPEOUTENIO B €ANHUILY BPEMEHH € YUETOM TEILIO-
BBIX II0TEPB, BT.

Amnanmu3 3aBucuMocTd (1) MOKa3bIBAa€T, YTO NOBBIIEHUE 1), BO3MOXKHO IIy-

TeM yBenmdeHust mu6o N, (yMeHbIIaeM pacxoj mapa Ha OTOOpHI, TEM CAMBIM

yMEHbIIaeM KO0d(UIMEHT HEAOBBIPAOOTKH ANIEKTPUIECKOI SHEPTHH OTOOPHBIM
napom), 1160 Q. (yMeHbIIaeM MOTEPU TEMAOTH KOHAEHCALUH OTPabOTaBILETO

napa B KoHJeHcaTtope TypOuHbI). CylIecTBYIONHE CXEMbI I0JI0rpeBa CETEBOM
BoJbI Ha TOLI HEe MO3BOJIAIOT OBBICUTH 1),, TaK KaK:

* YBCIMYCHUC QT BBI3BIBACT ITOBBIILICHUE Nc,

e CE30HHOE COKpAIlleHHWE TEIJIOBOM Harpy3Kd (HEOTOIMTENbHBIA TEePHO.)
CyliecTBeHHO cHIbkaeT Tepmuueckuii KIT/] ukna, yBenuuuBasi HOTepu TEILIOTHI
B KOHJIEHCATOPE.

Jst yBenmmaenus anekrpudeckoro KITJ[ TOLI ¢ ygeToMm ce30HHOTO W3MEHE-
HUSl TEIUIOBON HArpy3kW B TEIJIO(QUKAIMOHHONW CHCTEME TEIUIOCHAOXKCHHUS
npejjaraeTcsi ucrnodib3oBate THY B KauecTBe CETEBOr0 MOJOTPEBATENS HUKHEN
crynenu (puc. 1).

Puc. 1. Cxema ucnionb3oBanus THY
B Ka4eCTBE MOJOIPEBATEIIS HUKHEH
CTYIICHH CETEeBOro IMOJO0rpeBa Ha
TOL: 1 — koHmeHcaTOp; 2 — KOM-
rpeccop; 3 — ucnapureins; 4 — 1poc-
cenb, 5 — TypOuHa; 6 — ceTeBoi Mo-
JiorpeBarenb;, 7 — THUKOBBIM BOJO-
TpeiHbIA KOTeN; 8 — MOTpeOUTEND;
9 — ceTeBoit HacocC
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OtpabotaBmmii B TypOMHE BOISHOM Hap MoCTymaeT B UCHApUTENb, TAC Tell-
JI0Ta KOHJECHCAIMK Napa BOCIPUHMMAETCs pabOyMM TEIOM TEMJIOBOrO Hacoca.
B xoHzeHcaTope TenioTa nepenaeTcs HarpeBaeMoi CeTeBoi BoJIE.

PaccmoTpum ycnoBus palMOHaNbHOrO Mcnoib3oBanus THY B cxeme mogo-
rpeBa ceTeBoil Bojbl. B TemoBoMm Hacoce k pabodeMy Tedy MOABOIAUTCS HH3-
KOTNIOTeHLHAbHAsA TEIIoTa, KOTOpas ¢ 3aTpaToil HeoOXoaAnMon paboThl Mpeos-
pasyercst B TEIUIOTY OoJjiee BBICOKOW Temmeparyphl. ICTOUHMKOM HU3KOMOTEH-
LUaJIbHON TEIUIOTHI ABJSIETCS OTPadOTaBIIMM B TypOuHE Iap, TEIIoTa KOHIEH-
callid KOTOPOI'O HE BBIOPACHIBAETCS B OKPYXKAIOLIYIO Cpedy, KaKk B OOBIYHON
cXeMe, a UCIIOIB3yeTCs IS OJIOTPEBA CETEBOW BOJIBI.

OCHOBHO# BeMMYMHOHN, XapaKTepH3yIOIeH 3HepreTudeckyio 3hdQeKrTus-
Hocte THY, sBisiercs kodppuImeHT mpeoOpa3oBaHUs |, OMpPENEIIEMbId IO

¢dbopmyne [3]:
_Q _Q+N_ T,

NI T

)

rae T, — Temmeparypa KOHJISHCAlUH apoB pabovero Teia TEeIIOBOI0 HAacoca B
koHzeHcatope, K; 7, — To jxe KUNeHHs mapoB padoYero Teia TEIIOBOro Hacoca
B ucmapurene, K; n — k03QUIHeHT, yIUTHIBAIOIUI CTENEHb COBEPIICHCTBA
TEPMOJUHAMUYECKOr0 [HUKJIA TEIIOBOTO Hacoca; Q — TermIonpou3BOIMTEINb-
HOCTH TEIIOBOTO Hacoca, Bt; N — moTpebisiemast TEIIIOBEIM HACOCOM DHEPTHS,
Bt; Qo — TermioBas MOIHOCTh UCTapUTeNs, BT.

J11 MapoKOMITPECCHOHHBIX TEIUIOBBIX HACOCOB MOKHO TpuHATH M = 0,7.
3navyenue 7 NOJDKHO OBITH BhINIE HE MeHee 4yeM Ha 5 °C TemmepaTypsl Harpe-
BaeMoOro TerioHocutens, a 7, — Ha 5 °C HmKe TeMItepaTypbl KOHIACHCHPYEMOTO
B HCITapuTele mapa [4].

ComnoctaBuM ko3¢ ¢unuenT npeodbpazosanust THY 1 ¢ ynenbHbIM pacxomom
TEIUIOTHI IO BCEH CTAaHIUM (.. 3HAYCHUE (. onpeaenseTcs no Gopmyse [2]

Q. _1

G N, . ®)

Mexay 3aBucumocTsiMU (2) u (3) cyliecTBYeT OmpenesieHHas HE TOJBKO
AHAJMTUYECKasi, HO W SHEPreTHYECKasl CBSA3b, KOTOPYIO MOXHO NPEICTABUTH B
BUJIC YPAaBHEHUS

_N M
N.=N—. 4)

Qe
Takum oOpaszom, ucnonp3oBanne THY B kauecTBe ceTeBOTo MOAOTpEBaTEINs

SHEPTEeTUYECKU IIeJIecO00pa3HO TPU YCIOBUH, €CITU KO3POHUIIUEHT mpeodpaso-
BaHUs OyzeT Ooubllle, 4eM YAeNbHBIN PacXo/] TEIUIOTHI IO cTaHuu (1L > ().

KITJ] I'omensckoit TOLI-2 n, =0,55, yzaenbHbI pacxon TEIIOTHI MO CTaH-
mu q, =1,82. Ilpu T, = 298 K; T, = 378 K; n = 0,7 xoadpdunuent npeobpaso-

BaHUs | B cOOTBeTCTBUM ¢ (2) paBeH 3,3. Toraa, 3arparus, K npumepy, 1 kBt
3NEeKTPUUECKOM SHEepruu, nonyduM 3,3 kBT TennoBoii, koTopble MO3BOJISIOT IO-
myuuTsh 1,8 kBT anexkrpudeckoit anepruu.
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UcnonwszoBanue THY nenecooOpa3Ho U ¢ IKOJTOTHYECKOI TOUKH 3pEHUs, TaK
KaK CHHMKAETCSl YPOBEHb TEIUIOBOTO 3arps3HEHUS OKPY>KaloIIel cpebl BCIEICT-
BHE YMEHBITICHUS KOJIMUECTBA TEIUIOTHI, TEPSEMON B KOHICHCATOPE.

BaxxHbIM HampaBleHHEM YTWIM3aLUUU HU3KOMOTEHUUATIBLHOU TEMJIOTHI C IO-
Mombto THY sBisiercs mogorpeB CbIpOM U XUMOYHINEHHOW BOABI, IMOCTYNAKO-
meil Ha BOCIIOJIHEHHE MOTeph ceTeBoi Boapl. Ha I'omenbckoit TOLI-2 ceipas
Boja mojgorpeBaercs a0 35 °C mpsMoi ceTeBO BOJOW M MOAAETCS B XHUMIIEX.
Janee xumouniennas Boja HarpeBaetcs 10 65 °C. B xauecTBe HCTOUHMKA HU3-
KOIOTEHIUAIIBHON TEIUIOTHI HCIOJIb3YETCS LUPKYJSILUOHHAS BOJA, IMOCTyHaro-
mas Ha rpagupHu. IIpumenenne THY Ha nepBoi cTaauy NOJOIpeBa ChIPOHU
BOJBI oOecreunBaeT Kod(hGUIMEeHT npeodpa3oBaHus Ha YpOoBHE 7-9 (3HaYeHUE
KO3 GUIMeHTa TPeoOpa30BaHusl I HANPSIMYIO 3aBHCHUT OT CE30HA roja), a Ha

BTOpO# cTagnu — Ha ypoBHE 4-5.

HccenenoBanust CUCTEM JNalbHErO TPaHCHOPTUPOBAHHS TEILIOBOW JHEPIHH
MOKa3ajy, YTO TPAJULUOHHBIA CIIOCOO C MCIOJIb30BaHUEM rOpsdel (meperpe-
TOI) BOZBI €lIe HE HCUEpIal CBOMX BO3MOXKHOCTEH. B ycnoBusX pocTa ieH Ha
SHEPTOHOCHUTEININ BO3PACTACT aKTyalbHOCTh MOBBIIICHUS 3()(HEKTUBHOCTH JICHCT-
BYIOIIMX CHUCTEM LEHTPAJIM30BAHHOI'O TEMJIOCHAOXKEHUS, YTO BO3MOXHO IIyTEM
CHIDKEHUS YJIENbHBIX PacxXoJl0B CETEBOM BOJbI HA €IUHHIYY MPHUCOEIMHEHHON
Harpy3ku. CyIecTBYIOT JBa METO1a JOCTHIKEHUS ITOU IIEJIH 32 CUET:

o IOBBILIICHUS PAcYETHOH TeMIIepaTyphl B HOAAMOLIMX TPyOOmpoBomax 10
9KOHOMUYECKH ONPaBJaHHOTO YPOBHS;

 CHI)KEHHA TeMIIepaTyphl OOpaTHOM ceTeBOM BOIBI [J, 6].

Bropoii Meron MoxeT ObITh peain30BaH IIyTeM JIHOO0 IMOCIEI0BAaTEIbHOIO
BKITIOUCHUSI TETJIOCOEPETAOIIUX YCTAHOBOK, MCIONB3YIOMIMX TEIJIOTY pa3iny-
HOTO TIOTEHIHAmNa, oo nmpumeneHus: THY.

s obecniedeHus 3aJaHHOTO PEXHMMa OTOIUIEHUs 3aHUH IPU MCIOJIb30Ba-
HUU TEIUIOBOTO0 HAcoca KOJMYECTBO IUPKYJIHUPYIOLIEH CEeTeBOH BOJBI OCTaeTCS
MTOCTOSTHHBIM, HO TpsiMast ceTeBast BoAa Ha TOL| momkHa HarpeBaThCs 10 MEHb-
el TeMIepaTtypsl, Tak Kak ¢ TIOMOILBIO TEIUIOBOTO HacOCa OHa JAOMOJHUTEIBHO
MoJOrpeBacTcsl 1O 3aJaHHOM TeMIlepaTypbl HEMOCPEACTBEHHO Nepea MoTpedu-
TEJEeM 3a CYET TEIUIOTHI, OTOMPaeMoil OT 0OpaTHOM CeTeBOW BOABI, TEMIIEpATypa
KOTOpOW CHHU3UTCS 1O 5Tod mpuuuHe. KoanuecTBO TEIUIOTHI, AOCTABISAEMOU
B CHUCTEMY OTOIUICHHS, TAKOE e, KaKk IMPH OOBIYHON CHCTEME OTOIUICHHSA. JTO
MO3BOJIIET UCIONB30BaTh Ha TOL] mis HarpeBa ceTeBO BOABI HU3KOIMOTEHITH-
IBHBIA Tap, YTO YBEJIMYHUT BBIPAOOTKY 3JEKTPO’HEPrMM Ha TEIUIOBOM IIO-
TpeOJICHHH.

PaccmoTpum ycnoBHsl palMOHaIBHOTO Hcnonb3oBaHus THY B Temnorno-
TPeOJIAIOIMMX CUCTEMaX TeIUIOQHUKAIMOHHOTO KOMIUIeKca ropoja. Ha puc. 2
IpHBEACHA CXEMa 3aBHCHUMOTO MPUCOEINHEHUS TEIUIONOTPEOISIOMEH CUCTEMBI
K TEIUIOBOM CETH C YCTaHOBKOW cMecHuTenbHOro Hacoca 1 THY Ha mepembruke
JUId TIOAMEILINBAaHMS OXJIaXJAEHHOW BoJbl. B KoMmpeccope mpu mojBose U3BHE
MEXaHMUYECKOH YHEPTUH JaBJlIeHHe pabovero BEIIeCTBa MOBBIIIACTCS 10 YPOBHS,
MO3BOJISIIOLIETO OTAATH TEIUIOTY KOHACHCAIMH HAarpeBaeMoOW CETEBOW BOJXE, UC-
MOJIb3Ysl OTBOIUMYIO OT OXJIaKAaeMol 0OpaTHOM ceTeBOM BOABI TEIUIOTY B HC-
napurene. CMeCHTENbHBIN HAacOC HCIONb3YeTCsl BMECTO aneBaropa. s mon-
JepXKaHWs 3allaHHBIX 3HAYEHUH NapaMeTpOB TEIJIOHOCHUTENS, MOCTYHAIOIIEro
B CUCTEMY OTOIUJICHMsI, yCTAaHOBIIEHBI PETYJIATOPBI TEMIIEPATYPHI U pacxoa.
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T2 T1 7
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Puc. 2. Cxema ucnonp3oBanus THY B TemmonoTpeOusomumx cucreMax Termiodu-

KallMOHHOTO KOMITIEKca ropoja: 1 — KOHAEHCaTop; 2 — KOMIIPECccop; 3 — HCHapu-

Tenb; 4 — qpoccenb; 5 — CMECHTENbHBII Hacoc; 6 — MoTpeOuTeNb; 7 — perymisTop
TeMIIepaTypbl; 8 — peryisaTop pacxona

VpaBHeHHs TEIIOBOTO OajlaHca, ONPEESIONINe COBMECTHYIO PaboTy KOH-
JCHCAaTOpa W HWCIApUTeNs TEIUIOBOTO HAacoca ¢ CUCTEMOW OTOIUICHHS, UMEIOT
BU:

Q = Gcc(tl - tr) = Gnc(tr A tZ); (5)
_ & _ t1 —tr
G, t-t (6)

rae Q — rermonpomsBonuTensHocTh THY; G 1 G, — pacxofpl ceTeBoi BOIBI U3
TEIUIOBOM CETH M TOIMEIIMBAEMON OXJIaXACHHON Bozbl, U — ko3dduuueHt
CMEIIEHUS]; ¢ — TETUIOEMKOCTh BOABI; 1, T, u t, — TemmepaTypbl BOJIBI, ITOJaBac-
MOM COOTBETCTBECHHO M3 TEINIOBOM CETH, TEIIOBOIO Hacoca Ha CMEIICHUE M Io-
pstueit BOJIBI B CUCTEMY OTOILICHUSI.

MomnocTs ucmaputens Q, m kKoHaeHcaTopa Q TEIUIOBOTO Hacoca ompee-
JISTIOT IO (hopMyJIam:

no
Q = Qo R (7)
p—-1
Qo = Goc(to - t3), (8)
rae t; u t, — Temmeparypa BOABI, MOCTYNAIOLICH COOTBETCTBEHHO B OOPaTHYIO
MarucTpab TEIUIOBOI CETH M3 TEIUIOBOTO HACOCA U U3 OOPaTHOW MarucTpajiu B

KOHJIEHCAaTOP TEIVIOBOTO HACOCA.
Pemas coBmecTHO ypaBHeHus (5)—(8), noxydaem

_yk-l
At, =U —At_, 9)
n
rae At, =t —t, — cHIbKeHHe TeMIrepaTypbl 0OpaTHOH BOJBI B HCHAPUTEIE TEl-
JoBoro Hacoca; At =t, —t{ — mHoBbIllICHHE TeMIepaTypbl 0OpaTHOM ceTeBOH

BOJBI B KOHACHCATOPE TCIIOBOI'O HACOCa.
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B cootBercTBuM ¢ (9) TexHuueckas padorocrnocodnocth THY obecmeunBa-
€TCsI TP YCIIOBUU

T —T, > At +At, +10. (10)

[Mpumenenne THY B TemnomoTpeOsionMX cUCTEMaxX SKOHOMHYECKH OII-
paBaaHo, €CIHM pacxo/l CeTeBOM BOJIBI HA OTOIUIEHHE coKpamaercs B 1,2—1,4 pasza
[7]. OueHNTs CHUKEHUE PacXoAa BOABI MOXKHO 110 opmyJie

Uppy +1

G _ . (11)
G,y U+l

Ha puc. 3 npuBenieHb Tpaguiku U3MEHEHHsI TEMIIEPATYPhI MPSIMO U 00part-
HOM ceTeBOl BoABI B cucTeMe TemiocHaoxkenus ¢ THY. Cxema mo3BoJiseT mo-
JYYUTH JTOTIOJTHUTEIBHOE KOJIUYECTBO TEIUIOTHI I HYXK] OTOILICHHS, OTOMpast
€ro ¢ MOMOIIBI0 TEIUIOBOTO HAcoca OT OOPaTHOM CETEBOW BOJIbI, IIOHUXAs €¢
TeMITepaTypy, T. €. B 3TOM CIIy4ae OT CETCBOM BOJBI OTOMPAETCS OOJIBIINE TEIII0-
TBI Ha OTOIUIEHHE.

T1

T2

Puc. 3. Cxema cucrems! TermiocHadxenns ¢ THY u rpaduku u3smenenus temiepa-
TYpBI TPSMON M 0OpaTHOM ceTeBOM BOABI: 1 — KOHOEHCATOpP; 2 — KOMIPECCop;
3 — ucnaputens; 4 — Ipoccenb; 5 — areBarop; 6 — morpeduTens

Bo3MokeH pexuM paboThl CUCTEMBI OTOILICHHS C TEILIOBBIM HACOCOM, KOTa
TeMIiepaTypa Harpesa Ha TOL] mpsMoii ceTeBoi BOMBI OCTAETCS TaKOU XkKe, KaK 1
B OOBIYHOH CHCTEME OTOIUICHUS, HO 3a CUET 3aXOJaKWBaHUs OOpaTHOW CEeTeBOM
BOJAbI KOJIMYECTBO IlI/IpKyJII/IpyIOIIleﬁ BOJABI CHMIKACTCA, UYTO IMO3BOJIACT AAaTh 3KO-
HOMHIO 3JIEKTPOIHEPTHH, MPEBBIMIAIONIYIO €€ 3aTPaThl Ha paboTy KOMIIpeccopa
THY.

ObpatHas ceteBas Boja Bo3Bpamaercs Ha TOLl, mpoiias yepe3 ncnapureib
THY oxmaxmeHHo# (Temmeparypa OXJIaXKICHHOH OOpaTHON ceTeBOW BOJIBI
00OCHOBBIBAETCS C YUETOM OCOOCHHOCTEH CHCTEMBI IIEHTPAIHM30BAHHOTO TETLIO-
cHaOxenwust). [Ipu cymecTBeHHOH I0JIe OXJIKICHHOW 00paTHO# CETEBOM BOJIBI
ee 1esecoo0pa3Ho HAPABIIATH B KOHIEHCATOP MapoBOH TYpOWHBI (B OCHOBHOM
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W JONOJHUTENBHBI BCTPOSHHBIM TEINIOOOMEHHBIH mydok). B sTOoM ciyuae
KOHJICHCATOP BBINONHACT (PyHKIMH JOTOIHUTEIBHOTO MO0 peBaTesi 0OpaTHOM
CETEBOM BOJBI, U B HEM MPOUCXOANT YTWIN3ALNSA HU3KOMOTEHIIMAIBHON TETJIO-
te1 TOL. Tpu oxnaxnennn oOpaTHOH ceTeBoii Boabl B ucmapurene 1o 10 °C ee
[IEPBOHAYAJILHBII HATPEB MOXKHO OCYLIECTBIISTh LIMPKYJSLUOHHOW BOJOW, Ha-
NpaBisieMoi MUMO TpanupeH. B atom ciyuae nmeromuecs na TOL cOpocsl Ten-
JOTHl B aTMocdepy MOXHO HCIOJIb30BaTh AJIS IOJY4YEHHS CBEpXOaJaHCOBOM
Harpy3kd, HEMOCPEACTBEHHO 3a0Hupas TemoTy K3 OOpaTHOM CeTeBOW BOJIBI
y yAajeHHoro norpedurens (mo neHe cOpocHoil Temotsl). [Ipu moanepxaHuu
e CYIIECTBYIOIICH HArpy3KH TEIO(QUKaIMOHHBIH KOMIUIEKC OyneT QpyHKIHO-
HUPOBATh B €Il¢ JYUIINX YCIOBUAX. DTO CBA3aHO C TeM, uTo ycraHoBka THY y
NOTPEOHUTENS MO3BOJIUT COKPATUTh TEMIIEPATYPy MPSAMOW CETEBOI BOJbI B Maru-
crpamu oT TOLl mo THY Ha BenmunHy AOIIOJHHUTEIHLHOTO OXJIAXKICHHUS 00paT-
HOW ceTeBOM BOJABIL. B CBSA3M ¢ 3TUM Harpy3ka Ha BTOpPOM CETE€BOI MOAorpeBa-
TeJdb COKPATUTCS, YTO MO3BOJIUT MCIIOJIB30BaTh Map JUIsl MOJYyYEHHUs NOMOJIHU-
TEIbHOM AJIEKTpO3HEpruu. Kpome TOro, 3HAYUTENBHO COKPATATCS HOTEPH
TEIJIOTHl B MarucCTpalibHBIX TpyOompoBomax Mexay TOLl m THY. Ilpunnnmm-
albHas cXeMa MOJ00HOTO PeIIeHHs MTpeICTaBIeHa Ha puc. 4.

A

<

Puc. 4. Cxema ucnonbzoBanust THY s oxmaxneHuss oOpaTHON CeTeBOW BOJBIL:

1 — koHzeHCaTOP; 2 — KOMITPECCOp; 3 — UCHAPHUTEIh; 4 — ApOCCelib; 5 — MOTpeOu-

Tenb; 6 — TypOuHa; 7 — MONMOIHUTENBHBIN CETEeBOM MOAOrpeBaTelb; 8 — CyIIeCT-

BYIOIIIMIL CETEeBON MOJOTpeBaTeNb MEPBOH CTYNEHH; 9 — TO e BTOPOU CTYIICHH;
10 — xonzencarop; 11 — sHepreruyeckuii kotemn; 12 — ceTeBoi Hacoc

Takum 00pa3oM, HCHONB30BAaHHE CXEM TEMJIOCHAOKEHUs C MPUMEHEHHUEM
THY u oxnaxaeHrneM oOpaTHO ceTeBoil Boabl 0OecreynBacT:

e IIPUPOCT 3JIEKTpUUecKo MomHocTH (Ha 6—10 % ycTaHOBIEHHOW MOILHO-
CTH) TETUIO(UKAIIMOHHON TypOUHBI 0€3 3aTpaT AOMOJHUTEIHHOTO TOIIJIHBA,

e NIPUPOCT TEIJIOBOM MOITHOCTH Ha BENWYUHY YTHIIM3HPYEMOU TEIJIOTEL, pa-
Hee BBIOpachIBaBLICHCS B CUCTEMY OXJIQXKICHHS TEXHHUUYECKOH BOABI,

e CHIDKEHHE TEIUIOBBIX MOTEPD MPU TPAHCIIOPTUPOBKE CETEBOM BOJBI B Maru-
CTpalIbHBIX TPYOOIIPOBOIAX;

* YBEITMYEHHE OTOMUTENBbHON Harpy3ku (Ha 15-20 %) mpu ToM Xe pacxone
MEPBUYHON CETEBOM BOIBI M CHM)KEHHE Ne(ULIUTa CETEBOM BOJIBI Ha LIEHTPalb-
HBIX TEMJIOBBIX MyHKTaxX B yAaleHHbIX oT TOLl Mukpopaiionax;
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e MOSIBJICHHE PE3EPBHOTO MCTOYHWKA JIJISl TOKPHITHS MTUKOBBIX TEILTOBBIX Ha-
TPY30K.

B cTpykType BTOPUUHBIX SHEPTETUYECKUX pecypcoB npeanpustuit ot 30 10
60 % 3aHMMAaOT HHU3KOIOTCHIMANIbHBIE TEIIOBEIe BOP, mcnob3oBaHne KOTO-
PBIX I TEIUIOCHAOXEHHST BO3MOXHO TOJILKO MPH MPUMEHEHUU TEIUIOBBIX Ha-
cocoB. B ['omene st 23 00BEKTOB JKUIHIIHO-KOMMYHAJIBHOTO X03SHCTBA, MPO-
MBINIIEHHOCTH ¥ YHEPTETHKH 000CHOBAaHA IIeTIECO00Pa3HOCTh IPUMECHEHHS TETI-
JIOBBIX HACOCOB 00IIed TeruonpousBoauTensbHocTeio 10,26 MBT [8], B ToMm
YUCJIC Ha JECATH MPOMBINUICHHBIX MPEANPHUATUIX — TEIIOMPOU3BOAUTEIEHO-
cTeio 6,6 MBT, Ha neBatm oObekTax JKKX — Termmonpon3BogUTEIEHOCTEIO
2,7 MBT u Ha 4eThlpex 00BEKTax SHEPreTHKH — TEIUIONPOU3BOIUTEIEHOCTHIO
0,96 MBrT. Ilepeuenp 00BEKTOB, Ha KOTOPBIX MMEETCS TEXHHUYECKas BO3MOXK-
HOCTh YCTaHOBKH TEIJIOBBIX HACOCOB, IIPUBEICH B Ta0II. 1.

[To omenke [8], mpUMEHEHHE TEILIOBHIX HACOCOB OOECHEYUT €KETOTHYIO
SKOHOMHUIO TOTUIMBA B pa3Mepe OKOJIO 2,5 THIC. T y. T., IOBBICUT HAJIECKHOCTH U
Ka4eCTBO TeryocHaOeHus. s peann3anny TaHHBIX MPeIoKeHul Tpedyercs
OKOJIO 2,3 MIIH AOJ. KamUTaJIbHbIX BlOXeHUU. [Ipu 3TOM 1o cpaBHEHUIO C ajb-
TEPHATUBHBIMH BapHaHTAMH 3TH KaIUTAIBHBIE BIOKEHHUS OyIyT OKYIaThCs B
SKOHOMHMYECKHU MpHUeMIIeMble CPOKH OT 2,5 110 6 JieT.

BosrieueHne HHU3KOMOTEHIIMAIBHBIX HCTOYHHUKOB TEIUIOTHI paccMaTpHBac-
MBIX 00BEKTOB MOXKET OCYIICCTBIATHCS Oosiee 3PGhEKTUBHO, YeM ITO TPEICTaB-
JeHo B Tabi. 1 (HampuMep, BOBJICUYEHHE yTHIN3UPYEMOM TEIUIOTHI CTOYHBIX BOJ
KaHAJIM3aI[MOHHO-HACOCHBIX CTaHIMH B CHCTEMYy LEHTPAIU30BAHHOTO TEII-
nocHabGxenus). B stom cimygae THY MOKHO HCIIONB30BaTh Ui MOJOTPEBa
WCXOIHON BOAOIPOBOIHOM BOJBI, UAYyIIEH Ha MOAMHUTKY TEIUIOBBIX ceTell depes
paiioHHbIe KoTelbHbIe. JlaHHBIH BapuaHT yJO0HO pealn3oBbIBATh PU HE3HAUH-
tenpHOM yaaneHnn KHC oT KOTenbHbBIX.

Tabnuya 1
O0bexTsl npumeHenust THY B r. l'omedne (Pecny6imnka Benapych)
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HpOMLIU_IJ'IeHHLIe MPEANpUATUL

1 PVII «I"omensckuii nu-
TeitnbIif 3aBox «LlenTpo- [O6opoTHas|

JIATY BOJIa 1,0 |Cucrema IIT| 0,2 | 110 | 29 | 180 | 4,0
2 OAO «I'omenbkabenb» [BBITSHKHOM
BO3IyX 0,9 » 05 (180 | 28 | 60 | 50
3 OAO «I'omenbckuit O6opoTHas
XUMHYECKUI 3aBOJI» BOJIa 15 » 2,0 {160 | 180 | 720 | 2,3
4 OAO «I'omenbckuii
MSICOKOMOMHAT » 3,5 » 1,0 | 200 | 75 | 370 | 4,5
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Okonuanue maba. 1

1 2 3 4 5 6 7 8 9 10
5 OAO «MoJouHble » 0,5 CoOcTBeH-
HOPOIYKTBDY Hasl KOT€JIb-
Has 2,0 | 180 | 200 | 680 | 3,1
6 OAO «I'oMenbckuii
MOAIIMITHUKOBBIN 3aBOI » 0,25 » 01] 25 (38| 3 |41
7 CIT OAO «Cnaptak» » 0,7 |Cucrema IIT| 0,5 | 130 | 24,5| 160 | 3,0
8 PHITVII «Patom» » 0,5 » 0,15| 29 4 45 | 45
9 PVYII «I"oMenbCKmii 3a-
Box “T'maponpuBoxn”» » 14 » 01 25|41 )| 40 | 49
10 | PVII «I'omensckuii 3a-
BOJ
“Dnexrpoarnmaparypa’» » 0,7 » 005 12 | 33| 24 | 3,0
OOBEKTHI KIIHITHO-KOMMYHAIIBHOTO XO35CTBA U OTIbIXa
1 CoopysxeHus ouosnoru- | OuuineH- CoOcTBeH-
YECKOM OYUCTKU CTOYHBIX | HBIE CTOY- Hasl KOT€JIb-
BOJ Hele Boael | >30 Has 0,9 |250| 45 | 240 | 4,1
2 Kopenesckuii Bogoza- | Bonomnpo- Kotenbnas
60p BOJ >3 | KIIVII «T'o-
MeIbo0IITe-
mrocets» | 0,071205| 45| 19 | 3,8
3 IOro-3amagublii Bo10-
3abop » » » 01125 (23| 25|50
4 Bomozabop «Cox» » >12 |Cucrema LIT| 0,7 | 190 | 30 | 206 | 4,0
5 KHC-22 CrouHble >8 DnekTpo-
BOJIBI KOTJIBI 0,03|185| 20| 15 | 3,0
6 KHC-18 » » OeKTpo-
KOTJIBI 0,07 25 35| 30 | 35
7 KHC-42 » » Cucrema I1T| 0,03 125 1,8 | 5 | 25
8 I'pebnas 6a3a «Box- Ionpy-
HUK» cJI0Bast
BOJA >5 |Cucrema IIT| 0,5 | 160 | 29 | 85 | 3,5
9 YueOnsriii neatp MUC » » CobOcTBeH-
Has KOTEIb-
Has 0,3 (140 | 50 | 210 | 3,0
OGbEKTHI PHEPTETHKN
1 IT/cT 330 kB «T'omcenb-|  Tpanc-
Main» ¢dopma-
TOpHOE
Macio 0,1 |Cucrema IIT|0,06| 55 | 2,1 | 25 | 6,0
2 HcTounuk roxHee [onpy- B ctpykrype
MKp. 52 cIoBast MIPOEKTH-
BOZA >5 pyemoro
ncrounnka | 0,5 | 180 | 55 | 240 | 4,5
3 Ucrounuk B MKp. 59 » » » 0,2 1110 (20,6 95 | 4,2
4 Hcrounuk BocTOUHEE
u. . Yanaeso » » » 0,2 1110 (22,1| 8 | 50
Ha puc. 5 npuBenena nmpuHIMIHAIBHAS cXeMa MOJOOHOW ycTaHOBKH. He-

OYHIIEHHBIE CTOYHBIE BOABI M3 MpueMHoro pesepByapa KHC nogarorcs dexans-
HBIMH HAaCOCaMU 4Yepe3 TPyOONpoBO bl HAIOPHOH KaHAIU3aIUH B TEIUIOOOMEH-

HUK-YTUJIN3ATOP,

race OoTaaroT TCIUIOTY MPOMEXKYTOYHOMY TCIUIOHOCHUTEIITO

(Bozme). Ilpu 3TOM OHM OXJIAXKJAIOTCS, & 3aTEM BO3BPAILIAIOTCS B pe3epByap.
ITpoMeXKyTOUHBI TEIIOHOCHTENb OT TEIUIOBBIX HACOCOB TMOAETCS B TEMI000-
MCHHUK-YTWIN3aTOP HUPKYJIAOUOHHBIMU HacoCaMW W, HArp€BIIKCh, BO3BpaIla-
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ercs. M3 nexa BOXOMOATOTOBKH KOTENBHOM, U3 BOJOBOJA MOAAYN BOJONIPOBOJ-
HOW BOJBI, B TEIUIOBYIO CETh NMOAAETCS MOANUTOYHAsA BojAa. TemMieparypa BOJBI
B Te€4eHHE roja kosednercs. s moanepskaHus MOCTOSHHOTO PeXnuMa paboThI
THY Bonma nogaercs K TpEXXOAOBOMY PEryIHMPYIOIEMY KIalaHy MpsMOro Jei-
CTBHSI, COSAMHSIONIEMY MOJAIOMINI TpyOOIpoBo ¢ OaiimacoM mojauu HarpeTon
BoJbl nociie THY. TpexxonoBoii kianaH aBTOMaTUYECKU MOAJEPKUBAET 3a CO-
0011 mocTosHHYI0 TeMiiepaTypy. [anee HUPKyISIHMOHHBIM HACOCOM BOZAA MOJa-
€TCd B KOHACHCATOPbI TCIUIOBBIX HACOCOB, I'I€ HArpeBac€TCd XJIaJOHOM U BO3-
BpamacTCsa B L€X BOJOMNOJATOTOBKH, B TOT K€ BOAOBOA IIOAAa4YU BOJbLI M3 BOIO-
MPOBOJA, YTO IMO3BOJISIET UCKIIOYUTH BIUSHHE PabOThl MOANMUTOYHBIX HACOCOB
1exa BOJOMOArOTOBKY Ha peskuM padbotel THY. M3meHeHnue pacxoaa ocyIuecTs-
JIA€TCAd aBTOMATUYCCKHU B 3aBUCHUMOCTH OT TEMIICPATYpPhI BOABI B BOJAOIIPOBOAC
3a cueT paboThI TPEXXOAOBOTO KialaHa.
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Puc. 5. Cxema THY, yrunusupyiomed HU3KONOTSHIUAIBHYIO TEIUIOTY CTOYHBIX

BOX: | — KOHIEHCATOP; 2 — KOMIIpeccop; 3 — UCHapHuTenb; 4 — qpoccelib; 5 — TpeX-

XOZOBOW PEryJUpYyIOWNiA KiamaH; 6 — IUPKYJSNIUOHHBIN HAcoC; 7 — UUPKYJISAIH-

OHHBII Hacoc; 8 — TemIo0OMeHHHK-yTHIN3aTop; 9 — dekanpHbli Hacoc; 10 — pe-
3epByap KHC

Hcnonp3oBaHne TEIIOTHl HEOUUIIICHHBIX CTOYHBIX BOJ| BECbMa MEPCIEKTHB-
HO, TaK Kak MpHU JII00O0W KaHAIM3aIIMOHHO-HACOCHOW CTAHIUU MOXXHO CO37aTh
TETUIOHACOCHBIN TETIOBOHM y3€l IS TEIUIOCHA0XEeHHS KaK CaMUX CTaHIIMH, TaK
Y _pacroI0XeHHbIX MOOIN30CTH 3MaHui U coopyxeHuil. Kpome Toro, mpu He-
3HAYUTEIBHOM OTJAJICHUU MAarucTpaiei TeIIOBBIX CeTeH PallOHHBIX KOTEJIbHBIX
ot KHC o Tomy >ke IpHHIMITY MOXHO OpTaHH30BaTh MOJOTPEB OOpaTHOH ce-
TE€BOU BOJBI, UTO MO3BOJUT COKPATUTH PAcXOJ MEPBUYHOTO SHEPTOHOCHUTENS HA
OCHOBHOM TeruioreHepaTope (kKotenbHOW). Hambosiee BBHITOAHO peain30BHIBATH
naHHyio cxeMmy BHeapeHus THY kak MOXHO OJIMKE K HCTOYHHUKY TCIUIOTHI, UTO
MO3BOJISIET COKPATHUThH JIOTIOJIHUTENBHBIE TEIUIOBBIE MOTEpH OOpPaTHOW Teruioma-
ructpaiu Ha yuyactke oT THY 10 KoTesbHOMM.

[IpuMeHeHue EeHTPATU30BAHHBIX CUCTEM TEILUIOCHA0KEHUSI NUMEET CBOU He-
JIOCTaTKu U orpaHuueHus. CTpOUTENHCTBO MPOTSDKEHHBIX TEIUIOTpace K yna-
JIEHHBIM OOBEKTaM, a TaKkKe K OObEeKTaM B palfoHaX ¢ MaJloil IUIOTHOCTHIO
3aCTPOMKU COMNPSIKEHO CO 3HAYUTENbHBIMU KAMUTANbHBIMUA BIOXKEHUSMU U
OOJBIIUMH TETIJIOBBIMH TOTEPAMH Ha Tpacce. VX aKcIuTyaranusi BIIOCIEACTBHA
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Takke TpeOyeT Oonbmux 3arpar. Cephe3Hbie MPOOJIEMbl BOSHUKAIOT U MIPH pe-
KOHCTPYKITUHM CYIIECTBYIOIINX OOBEKTOB M CTPOHUTEIHCTBE HOBBIX B OOKHUTHIX
TFOPOJACKHUX pallOHax C IUIOTHOW 3aCTPOMKOH. B 3THX Cilydasx yBelMYEHUE Tell-
JIOBBIX HArpy30K CO3JIaeT Ui 3aCTPOMINMKA YacTO HEPEOoI0IUMBbIC TPYTHOCTH,
B TOM YHUCJIC (1)I/IH3HCOBLIC, IIpyu MOJIYYCHUHN WU pe€ain3allii TEXHUYCCKUX YCII0-
BUM Ha NOAKJIIOYEHHE K PAllOHHON TEIUIOBOM CETH. TENIOHACOCHBIE CHUCTEMBL
TEIIOCHAOKEHHUS TIPEACTABIISAIOTCS OMHUM W3 HamOojee 3((HEeKTHBHBIX aabTep-
HAaTHUBHBIX CPCACTB PCHICHUA HpO6JI€MI:I.

THY uenecoobpa3Ho HCIONB30BATH MPH MEPEX0/ie K JCHEHTPATN30BAHHBIM
CUCTEMaM TEIUTOCHAOKEeHHS (0€3 MPOTHKEHHBIX JTOPOTOCTOSIINX TEIJIOBBIX Ce-
Tel), KOTJia TEIUIOBasi SHEPrusl TeHepupyeTcs BONMM3u ee nmotpedurtens. Baeape-
HUE TaKUX CUCTEM TEILUIOCHA0XKEHHUS HEOOXOJUMO B MEPBYIO OUEPE/b JUISL UC-
KIIIOUCHU A ITPUMCHCHUA DJICKTPOKOTEIIbHBIX, HOTpe6J'IeHI/Ie OHEPrun KOTOPbIMU B
3—4 pa3a mpeBsIIaeT MOTPedIeHNE e TeMJIOHACOCHBIMH yCTaHOBKaMHU.

Jlyis aBTOHOMHOTO TeTJIOCHAOKEHUS KOTTEKEH, OT/IENbHBIX JOMOB (B TOM
YHCiIe MIKOJ, OOJNBHHIL U T. 1I.), TOPOJCKUX PaidlOHOB, HACEICHHBIX MYHKTOB HC-
MOJIB3YIOT PEUMYIIIECTBEHHO TAPOKOMIIPECCUOHHBIE TEIUIOBBIE HACOCHI TEILIO-
Boii MomHOCTRI0 10-30 kBT B equnuiie obopyaoBanus (KOTTEIHKH, OTACITEHEBIC
noma) u 1o 5 MBT (7151 paliloHOB ¥ HACEIIEHHBIX ITYHKTOB).

M cTOYHUKOM TENJI0Thl HHU3KOTO IMOoTCHIHAIa CJIy>XXaT HNPCUMYIIECTBCHHO
rpyuaToBsie Boawl (7 = 8-15 °C), rpynt (I’ = 5-10 °C), BogomnpoBomHas BoAa
(T = 9-20 °C) u xananuzanuonneie ctoku (7' = 10-17 °C). JeueHTpain3oBaH-
HO€ TEIJIOCHA0KEHUE TO3BOJISICT PUMEHATh COBPEMEHHBIE HU3KOTEMIEpaTyp-
HBIE CUCTEMBI OTOIUICHHS ¢ Temneparypoi temionocurens T = 35-60 °C, obec-
TIEYNBAIOIINE TOCTATOYHO BRICOKHE KO3 (HUIIMEHTHI TPeoOpa3oBaHMs TEIIIOBBIX
Hacocos (u = 3,5-5,0).

[IpumeHeHne AeneHTPaTN30BaHHBIX CHCTEM TETUIOCHA0)KEeHUsI Ha 0a3e Teml-
JIOHACOCHBIX YCTAaHOBOK B pailOHaX, IJe TEIUIOBBIE CETH OTCYTCTBYIOT, JHOO
B HOBBIX JXUJIBIX pal\/'IOHaX IIO3BOJISACT I/I36C)KaT]) MHOT'HX TE€XHOJOTHYECCKHUX, 3KO-
HOMUYCCKUX M IKOJOTHYCCKHNX HEAOCTATKOB CUCTEM LCHTPAIU30BaHHOI'O TCII-
nocHaOxeHusi. KOHKYpEHTHBIMH MM 110 IKOHOMHYECKHM IMapaMeTpaM MOTYT
OBITh TOJNIBKO paiiOHHBIE KOTEJbHBIE, paboTarolmue Ha rasze (ecnu mpeHeOpedb
9KOJIOTUYECKUMHU TPEOOBAHHUSIMU).

Y)Ia‘-IHOC COUYCTAHUEC MMapaMETPOB UCTOUYHMKOB HHU3KOIIOTCHUIHUAJIBHOTO TCILIA
" TpeOyeMBIX TIapaMETPOB TEILIOTHl Y MOTPEOUTENS — BaXKHEHIIIee yCcIoBre 3¢-
(heKTUBHOTO MPUMEHEHHUS TEIUIOBBIX HacocoB. CONMMKEHHE TeMIepaTyp MCTOY-
HUKa TeIla U TpeOyeMoH MNOTpeOHTENI0 JOCTHTaeTCsi COBEPIICHCTBOBAHHUEM
CHUCTEM HCIIOJB30BaHUA TCIIJIOTHI. TaK, oA COBPEMEHHBIX CUCTEM BO3YIHIHOTO
WM HAIIOJLHOTO OTOIICHHUS JOCTaTOYHA TeMiiepatypa 35—45 °C, torma Kak st
TpamauuoHHou cuctemsl — 95-105 °C.

[NoBeimenne 3PPEKTUBHOCTH MCHOIB30BaHMS TEIUIOBBIX HACOCOB pealiu3y-
€TCd TaKKXC€ BO3MOXXHOCTBIO UX BHECAPCHUSA HE TOJBKO IJIA uenef/i OTOIVICHUA U
FOPSYEro BOJOCHA0KEHNs, HO U ISl KOHJIUIIHOHUPOBAHMS BO3yXa.

ComnocraBiieHHEe albTEPHATUBHBIX BAPUAHTOB TEIUIOCHA0KEHUS IO CTCIICHU
WCIIOJIb30BaHMsl TIEPBUYHON 3HEPTHH TMOKAa3bIBacT, 4yTO HamMmeHee 3(dekruBeH
MIPSIMOM DIIEKTPUICCKUN 000TPEB, TaKk KaK Ha TEINIOBOW 3JEKTPOCTAHIIUU TIPH
BBIpa0OTKE SHEPTHHM M €€ TPAHCIOPTHPOBKE MO ceTsM Tepsercs okoio 70 %
MEPBUYHOM SHEpTUH. TeriocHa0X)eHHEe MPSMBIM CKUTaHUEM TOIUIMBA B KOTEIb-
HOM mpUBOAMT K moTepe okosio 20 % nepBuuHOii 3HEepruu. [Ipu pannoHanasHOM
MIPUMEHEHUH TETUIOBBIX HACOCOB O0OecrieunBaeTCsl SKOHOMUS MEPBUYHON DHEp-
THUH, T. €. K03(QPHUIUEHT HCIIOIb30BaHUs IEPBUYHOM 3Hepruu Ooee 1.
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Hcnonp3oBaHue TEMIOHACOCHBIX YCTAHOBOK IEPCIEKTUBHO B KOMOWHHPO-
BAHHBIX CXEMaX B COYETAHUU C JIPYTUMHU TEXHOJOTHUSIMH HCIOJb30BAHMS KaK
BO300HOBIISIEMBIX MCTOYHHKOB JHEPTrUH (COMHEYHOH, BETPOBOW, OMOIHEpPrHu),
TaKk U HEBO30OHOBIIIEMBIX (B COUETAHHUU C TPATUIIMOHHBIMUA KOTEIHHBIMH). ITO
MO3BOJISIET ONTHMH3MPOBATH TapaMETPhl COMPSATAEMBIX CHCTEM W JIOCTHIaTh
HaunboJiee BEICOKMX SKOHOMHUECKHX ITOKa3aTeleH.

B Hacrosiniee BpeMsi IIUMPOKOE BHEAPEHHUE TEIIOHACOCHOW TEXHOJOTHH IO
YTUIIU3AUN HU3KOMOTEHIINAbHON TETJIOThl CEPKUBAETCS N3-3a MepeKoca IeH
Ha TETUIOBYIO M J3JEKTPUYECKYI0 SHEPTHI0, OTCYTCTBUS HEOOXOIMMON HOpMa-
THBHO-3aKOHOAATENbHON 0a3bl W WHBECTHIMOHHOTO KJIMMara, a camoe TJIaB-
HO€ — JIOCTaTOYHOTO BHUMAHHUS M MOJAEPKKH rOCYJapCTBEHHBIX U PETMOHAIb-
HBIX OPTaHOB BIIACTH K TAHHOW TIpobieme.

BbIB O I bl

HecmoTtpst Ha Gosblioe NperMYINECTBO LEHTPAIM30BAHHOIO TeTIoCHa0Xe-
HUS, MHOTHE TPEINPUATUS CETOIHS CTPOST COOCTBEHHbIE aBTOHOMHBIE MCTOY-
HUKH TEIUIOBOW SHepruu. M3-3a HenpaBUILHON LIEHOBOH M TapU(PHOMN MOINTHKH
TeIUIO(UKAMOHHBIN KOMIUIEKC TEPAET CIPOC Ha PEaNn3aliio TeIJIOBOW 3Hep-
rud. B To ke Bpems ecTb OoNbIIME NOTEHLIMAIBHBIE BO3MOXXHOCTUH CHUKEHHS
CTOMMOCTH BBIPA0OTKH TEIJIOBOM 3HEPrHM 3a CUYET BHEAPEHHS >Heprocdepe-
raloux TeXHoJorui ¢ npuMenenueM THY.

Buenpenue HOBbIX TexHOJIOTHH Ha 60aze THY mo3BoiiseT U3MEHUTH CYyIIECT-
BYIOILYI0 KJIACCHYECKYIO CHCTEMYy TEMJIOCHAOKEHMs, a TaKKe CJIOKUBIINECS
MPEJICTaBJIIEHUsI O HEBO3MOXXHOCTH IIOJIE3HOTO. BOBJIEUEHHUS B MPOU3BOJICTBO
cOpPOCHOI HM3KONMOTEHUUAIBHON Ter10Thl OT TOLl, mpoMbINUIEHHBIX MPEANpH-
ATUI, 00BEKTOB KUIUIIHO-KOMMYHAJIBHOTO CEKTOPA.

PaznooOpasue ycinoBuii opraHu3anii TeIIOCHAOKEHUS U UCTOYHUKOB HH3-
KOMNOTEHIMAIbHOM TEIIOThI, KOTOPhIE MOXKHO 3aJIelcTBOBaTh ¢ momolibio THY
B CHCTEME IEHTPAJIM30BAHHOTO TEIUIOCHAOXKEHHS, yKa3blBaeT Ha HEO0OXOIu-
MOCTh Oosiee yriayOJeHHOTO MOAXOAa K H3YyYEHHIO PEaIbHBIX BO3MOXKHOCTEH
npumenenuss THY, 6maromapsi KOTOPBIM MOXXHO HEOJHOKPATHO BOBJIEKATH OT-
paboTaBIIyIO TEMJIOTY B TEXHOJOTHUYECKHH LUK TEIUIOPHKAIUOHHOTO KOM-
IIeKca ropoja.
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