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BCTYII

TemonocTauanHsa € KpYMHOIO Tally3310 HAPOJIHOIo rocrmnojapcTsa. JlocuTh ckazartu,
0 Ha MOTpPeOM TEeIUIONOCTayaHHS IIOPIYHO BUTpadaeTbcss 25% BCHOTO MajivBa, MO
3100yBa€eTbCs 1 BUPOOIISIEThCsl. B yMOBax oOMeKeHUX MajJUBHUX PECYpCiB pallioHaJIbHE 1
€KOHOMHE BUTpAuYaHHS HUMH € 3aBJAHHSAM BEJIMKOI JEepXaBHOi Baru. 3Ha4yHa poJib Y
BUPIIIICHH] IT1€T 3a/1a41 BIIBOJIUTHCS IIEHTPAJII30BAHOMY TEIJIONOCTAYaHHIO 1 TeTuTodiKaIiii,
SIK1 TICHO TIOB'sI3aH1 3 eJeKTpU(iKaIli€ro 1 eHEPreTUKOIo.

[enTpasizoBaHe TeruionocTayaHHs 0a3yeTbcsl HA BUKOPUCTaHHI KPYMHUX PaHOHHUX
KOTEJIbHUX, 10 XapaKTepu3yroThcs 3HayHO OutbminuMu KKJI, unM apiOHI omamroBaibHI
ycTaHOBKM. Temodikaiis, TOOTO IEHTpaji30BaHE TEIUIONOCTa4aHHS Ha  0asi
KOMOIHOBAaHOTO  BHpOOJICHHST Tella 1 eJeKTpoeHeprii, € BUIlo  (OPMOIO
LEHTPAJII30BaHOr0 TeIUlonocTtayaHHs. BoHa 103Boisie CKOPOTHTH BUTpaTy NaivBa Ha
2025 %. OxpiM exoHOMII HajJuMBa IEHTpaji3allis TEIJIONOCTa4YaHHs Ma€ BEJUKE
ColllaJibHEe 3HAYEeHHS, CHPUSIIOYM IMIJIBUILIEHHIO NPOJYKTUBHOCTI TPyJAa, BUTICHSAIOUU
MajokBaiipikoBaHl mMpodecii, MOKpaIIyIOYd YMOBU TpyAa 1 MIABHILYIOUU KYJIBTYPY
BUpoOHHULITBA. lleHTpani3oBaHi CHUCTEMM TEIUIONOCTAYaHHS ICTOTHO MOKPAIyIOTh
noOyTOBI yMOBHU XUTTS HaceneHHs. [Ipu neHTpanizoBaHOMY TEIUIONOCTadYaHH1 JApIOHI
OMaJIIOBAJIbHI YCTAHOBKM, IO € JDKeperaamMu 3a0pyAHEHHs TMOBITPSHOro Oaceiiny,
JIKBIAYIOTBCS, @ 3aMICTh HUX BUKOPUCTOBYIOTHCS KPYIHI JpKepesa Teria, ra3oBl BUKUIU
SKUX MICTITh MIHIMaJdbHI KOHIIEHTpallli TOKCUYHHUX PEYOBHH. TakuM YHUHOM,
LEHTpaJIi3allisl TEeIJIONOCTaYaHHs CIpHs€ BUPIIMICHHIO KPYMHOi 3aJadl Cy4acHOCTI —
OXOpOHa HaBKOJUIIHHOTO MPUPOIHOTO CEPEOBUILIA.

B nanuii yac B pe3ynbTaTi JHOCATHEHb B 00JIACTI BUKOPHUCTAHHS SIAEPHOIO IMalnBa
PO3BUBAETHCS] HOBUI HaNpsiM — LEHTpali30BaHe TeruionocTayaHHs Ha 6a3i aromHux TEL]
1 aTOMHUX KOTENbHUX. BUKOpPUCTaHHS SI€pHOTO MajvBa JUIsl TEIJIONOCTaYaHHSI CKOPOUY€
BUTpATy Ne(PILUTHOTO OPraHIYHOIO MajuBa 1 MOJETIIYE BUPIIICHHS MpOoOJIeMH HaJIuBHO-

€HEPreTUYHOro OaJaHcy KpaiHu.
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PO3/1L1 1
MPU3HAYEHHS TA KJIACU®PIKALIS JUKEPEJ TENVIOMOCTAYAHHS

1.1 CyuacHi ueHTpaJi30BaHi CHCTEMH TEIJIONMOCTAYAHHS

[lenTpasizoBaHa cuUcTeMa TEIUIONOCTAYaHHS CKIAJAEThCS 3 HACTYMHUX OCHOBHMX
€JIEMEHTIB: JKEpelia TeIula, TeIUIOBUX MEPEK 1 MICIIEBUX CUCTEM CHOKHMBAHHS — CHUCTEM
OMaJIEHHs1, BEHTUJIALII 1 rapsi90ro BOJAOMOCTaYaHHS!.

JUIsi LIeHTpai30BaHOTO TEIUIONOCTaYaHHsI BUKOPHUCTOBYIOTHCS JIBa THIH JIKEPEI
tera: TeroenekrporenTpani (TELL) 1 pationni korensHi (PK). Ha TEIL] 3xaiticHoeThCS
KOMOIHOBaHE BUPOOJIEHHS Teria 1 eJIeKTpOeHeprii, mo 3alde3nedye iCTOTHE 3HUKEHHS
MUTOMHUX BHUTpAT MajuBa MpU OTPUMAaHHI enekTpoeHeprii. [Ipm npomMy croyaTky TeIio
po0oYOro Tia — BOJSHOI Mapu — BUKOPHUCTOBYETHCS JJII OTPUMAHHS €JEKTPOEHEPrii
[P pO3LIMPEHH] apH B TypOiHAX, a MOTIM TEIJIO BIANPAIbOBAHOI MapH, IO 3aJIUIIUIOCS,
BUKOPUCTOBYETHCS JIJIsl HArPIBY BOJM B TEIJIOOOMIHHUKAX, SIK1 CKJIaJal0Th YCTaTKyBaHHS
terodikanii TEL[. T'apsiua Boga 3aCTOCOBY€EThCS IJIsl TEIUIONOCTAYaHHs. TakKUM YUHOM,
Ha TEIL] Temyio BUCOKOTO MOTEHIIaTy BUKOPUCTOBYETHCS sl BAPOOJICHHSI €JIEKTPOEHEPT i,
a TEeIJI0 HU3bKOTO MOTEHIlaly — JJIsl TEIUIONOCTaYaHHs. Y 1IbOMY MOJIATAa€ EHEePreTUYHUN
CEHC KOMOIHOBaHOrO BHUpPOOJEHHS Teria 1 enekTpoeHeprii. Ilpu po3guibHOMY iX
BUPOOJICHH] €JIEKTPOCHEPril0 OTpUMYIOTh Ha KoHaeHcamiiinux craniisax (KEC), a temo
— B KOTeNbHAX. Y KoHAeHcaTopax napoBux TypOiH Ha KEC minrpumyerbesi rinuOOKHit
BaKyyM, SIKOMY BIJNOBiAal0Th HU3BbKI TeMneparypu (15+20°C), 1 Boay OXOJIOKEHHS HE
BUKOPUCTOBYIOTh. B pe3yibTaTi Ha TEIUIONOCTauYaHHS BUTPAYalOTh JOJATKOBE MaJIMBO.
Otxe, po3aAUIbHE BUPOOJICHHS! EKOHOMIYHO MEHII BUTIHE, YUM KOMOIHOBaHE.

[lepeBaru Ttemodikamii 1 IEHTPATI30BAaHOTO TEIIONOCTAYaHHSI HaWsICKpaBilie
BUSBIIIIOTHCA TIPU KOHLEHTpAIlli TeIJIOBUX HAaBaHTA)KEHb, SIKI XapaKTEpH1 JJIs CydacHUX
MICT, 1110 PO3BUBAIOTHCS.

Crnin BpaxoByBaTH, 0 NMpu Terutodikalli kamitanbHi BkiaaeHHs B TEIL] 1 Termosi
Mepexi BUsBIAIOTHCS Outblie, Hixk B KEC 1 nenTpanizoBaHux cucremMax TErIonocTayaHHs
Bl PK, Tomy TEILl eKkoHOMIYHO TOIUIBHO CHOPYIKYBATH JIUIIE MPU BEIUKUX TEIIOBUX
HaBaHTaXeHHAX. JlJig €BpOMEeiChKOi YaCTUHU MpPH ICHYIOUMX BapTOCTAX Teruiogikaris
€KOHOMIYHO JIOIIIJIbHA MPH TETUIOBUX HaBaHTaxxeHHsAX Oubiie 400 ['kan/r.

[Hmmm  mxepenom temnonoctadanHs € PK. TemnmoBa moryxHicTe cydacHux PK
ckiagae 150+200 I'kan/r. Taka KOHIEHTpaIlisl TEIJIOBUX HABAHTAXKECHbL JI03BOJISE
BUKOPUCTOBYBAaTH KPYMHI arperatv, cy4acHe TEeXHIYHE OCHAILEHHS KOTEJIbHHUX, IO
3a0e3neuye Bucoki KKJI BukopucTanus najiusa.

SIK TemjoHOCIA NIl TErIONOCTa4aHHS MICT BUKOPHCTOBYIOTH Tapsuy BOAY, a IS
TEIJIONOCTaYaHHS MPOMUCITOBUX MIANPUEMCTB — BOJASHY Napy. TerIoHOCIHA Bia JKepel
Teria TPAHCHOPTYIOTh MO TEIIonpoBoAaM. ['apsya Boja MOCTYMA€ 10 CIOXUBAYiB IO
MoJaBajJbHUM TEIUIONPOBOJAM, BilJa€ B TEIIOOOMIHHMKAaX CBO€ TEIJIO 1 TICHs
OXOJIOJ>KYBaHHSI TIOBEPTAETHCS IO 3BOPOTHUX TEIJIONPOBOAAX A0 JyKepena temia. Takum
YUHOM, TEIUIOHOCIH Oe3MepepBHO LMPKYJIIOE€ MDK JHKEpeIoM TeIia 1 CHOKUBadYaMH.
Hupkynsiio TermaoHocis 3a0e3neuye HacOCHA CTaHIis Jpkepena Teruia. Bonsna mapa
MOCTYIA€E [0 MPOMHCIOBUX CIOXHUBAayIiB IO NApONpPOBOJAX Il BIACHUM THUCKOM,
KOHJICHCY€EThCSI B TEIUIOOOMIHHUKAX 1 Binjgae cBoe Teruio. KoHueHcar, 1mo yTBOpPHUBCA,
MOBEPTAETbCA /0 JKEpesa Terjia MiJ €0 HAaJAMIPHOTO THUCKY a0o 3a J0MOMOTOIO
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KOHJIEHCATHUX HACOCIB.

Cy4acHUMH TEIUIOBUMU MepeXaMH MICBKMX CHUCTEM TEIUIONOCTAYaHHsS € CKIIaJHI
1HX)eHepH1 criopyau. [IpoTsHKHICTD TETIOBUX MEPEX BiJ KEpea A0 KpalHIX CIIOKHUBadiB
CKJIaJla€ JICCSATKH KUIOMETpiB, a aiamerp marictpaneid pocsrae 1400 mm. o cxiany
TEIJIOBUX MEPEX BXOIATHh TEIJIONPOBOAM; KOMIIEHCATOPH, CIPUHAMAIOul TeMIepaTypHi
MOJOBXKEHHS;  BUIKJIIOYAIOue, peryirdye 1 3amo0bkKHE — yCTaTKyBaHHS, IO
BCTAHOBJIIOETHCA B CIELIATBHUX KaMmepax; HACOCHI CTaHIIi; pallOHHI TEIJIOBlI MYyHKTH
(PTII) 1 TerumoBi myukTH (TII).

TemonpoBoau NPOKIANAIOTh MMiJ 3€MJICI0 B HENPOXIAHUX 1 HaMiBOPOXITHUX
KaHaJlax, B KoJIeKTopax 1 6e3 kaHaiiB. /{15 ckopoueHHs BTpaT TeImia Mpy pyci TEIVIOHOCI
MO TETUIOMPOBOAAX 3aCTOCOBYIOTh 1X TETUIO130JIALI1I0.

Jlnist ynpaBiiHHA T1IPaBIIYHUM 1 TEIJIOBUM PEKUMaMHU CUCTEMH TEIUIONOCTa4YaHHs ii
aBTOMATHU3YIOTh, a KUIbKICTh TEIIa, [0 MOJA€THCSA, PEryJIIOITh BIAMOBIIHO 10 BUMOT
cnoxkuBauiB. HaiOupa KUIbKICTh TEIUIa BHUTPAYA€EThCS HA OMaleHHs OyJliBelb.
OnanroBajgbHEe HAaBAaHTAXXEHHS 3MIHIOETHCS 31 3MIHOIO 30BHIIIHBOI TemrepaTypu. s
MIATPUMKH  BIAMOBIIHOCTI ToAayl Terjia norpedaM B HhOMY 3aCTOCOBYIOTH IIEHTpaIbHE
pEeryiioBaHHs Ha JpKepenax temia. J{oOutucss BHCOKOI SKOCTI TeIUIONOCTadyaHHs,
3aCTOCOBYIOYM TUIBKM LIEHTpaJbHE PEryJIOBaHHS, HE BJAEThCS, TOMY Ha TEIJIOBHUX
MYHKTaxX 1y CHOXKMBAuiB 3aCTOCOBYIOTh JOJATKOBE aBTOMATHYHE peryitoBaHHs. Butpara
BOJM Ha rapsye BOJAOINOCTa4aHHS O€3MEepEepBHO 3MIHIOETHCS, 1 NI MIATPUMKH CTIHKOTO
TEIJIONOCTAaYaHHs TIAPABIIYHUA PEKHUM TEIJIOBHUX MEPEK aBTOMATHYHO PETYIIOIOTh, a
TeMIlepaTypy rapsioi BoJu NATPUMYIOTh OCTIHHOIO 1 piBHOIO 65 °C.

Cy4acHi LeHTpali30BaHl CUCTEMHU TEIUIONOCTa4YaHHS € CKJIaJHUM KOMIUIEKCOM, IO
BKJIIOYAE JKepesia Teruia, TeIJIOBI MEepeXKi 3 HACOCHUMH CTAHI[ISIMH 1 TETJIOBUMH ITYHKTa-
MU 1 aOOHEHTChKI BBEJEHHS, OCHAIEHI CHCTEMaMU aBTOMAaTUYHOrO ympaBiiHHs. s
3a0e3neueHHs] HalIMHOro (YHKIIIOHYBaHHS TaKMX CHUCTEM HeoOXiJHa iX lepapxidyHa
noOya0Ba, IPH K1 BCIO CUCTEMY PO3UICHOBYIOTh Ha PSJl PIBHIB, KOXKEH 3 SIKHMX MA€ CBOE
3aBJIaHHS, 1110 3MEHIIYETHCS 32 3HAYEHHSIM B1J BEPXHBOI'O PIBHS J0 HIXKHBbOTrO. BepxHii
lepapXi4HM piBEHb CKJIAJAalOTh JKEpesa TeIula, HAaCTYMHHM piBeHb — MaricTpalbHi
terioBl Mepesxi 3 PTII, HIKHIN — po3noauIbHl Mepeki 3 aDOHEHTCHbKUMU BBEICHHSIMU
cnoxkuBauiB. J[xepena Termja NOJAIOTh B TEIJIOBI MeEpexl rapsdy BOAY 3a/1aHOi
TEeMIIepaTypH 1 3a1aHOT0 TUCKY, 3a0€3MeUyI0Th UPKYJIALII0 BOJU B CUCTEMI 1 TIATPUMKY
B HIM HaAJIEXHOrO0 TiAPOAMHAMIYHOTO 1 CTATUYHOTO THCKy. BOHM MaroTh chemianbHi
BOJIOMIATOTOBY1 YCTAaHOBKH, 1€ 3IMCHIOETHCS XIMIUHE OYMINCHHS 1 Jneaepairiss Boau. [lo
MaricTpajbHUX TEIJIOBUX MeEpeXaxX TPaHCIOPTYIOThCS OCHOBHI TMOTOKHM TEIUIOHOCIS Y
By31u TeruiocnoxuBanHg. Y PTII TemoHocit po3noauisieThes Mo palioHax 1 B Mepexax
palioHIB MIATPUMYETHCS AaBTOHOMHHUW TIAPaBIIYHUNA 1 TemIoBUM pexumu. Jlo
MaricTpajbHUX TEIJIOBUX MEPEK OKPEMHX CIOKMBaudiB MPHUEAHYBATH HE BapTO, 1100 HE
MOPYIITYBATH 1€pAPXIYHOCTI MOOYOBU CUCTEMHU.

Jlis HagiMHOCTI TEIJIONOCTayaHHA HEOOXIIHO pe3epBYBATH OCHOBHI €JIEMEHTH
BEPXHBOTO l€papxiyHOro piBHA. Jlkepena Teruia NMOBUMHHI MaTH pE3EpBHI arperatru, a
MaricTpajabHI TETUIOBI MEpEeXKi MaloTh OYTH 3aKUIbIILOBaHI 13 3a0e3MeYeHHsIM HE0OX1THOT
iX MPOMYCKHOT CIPOMOXKHOCTI B aBapiiiHUX CUTYyaI[IsX.

Posnoninbhi TeminoBi Mepexi, TII 1 aOOHEHTChKI BBEICHHS 3a0€3MEUYIOTh PO3MOILT
TEIJIOHOCIS 10 OKPEMUX CIOKMBAayvax 1 CKJIAAI0Th HIDKUMN 1€papXiyHUN pIBEHb, SIKUU B
OUTBIIOCT] BUTIAJKIB HE PE3EPBYIOTh.
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lepapxiuHy mOOYMOBY CHCTEM TEIUIONOCTAYaHHS 3a0e3leuye iX KepoBaHICTh B
MpoIieci eKCIuTyaTartii.

1.2 OcHoBHi BUaM eHepril i JzKepeJia TENJI0TH, AKi
BHKOPHMCTOBYIOTHCH VISl TEIVIONOCTAYAHHS

JkepenoM TEIUIOTH HA3MBAEThCS KOMIUIEKC YCTAaTKyBaHHS 1 MPUCTPOIB, 3a
JOTIOMOTOI0 SIKUX 3A1MCHIOETHCSA MEPETBOPEHHS MPUPOJHUX 1 IITYYHUX BHUJIB €HEprii B
TEIJIOBY €HEPrito 3 MOTPIOHUMH JIJIsl CIIO’KHUBAUIB MapaMeTpaMu.

[loTeHmiiiHi 3amacu OCHOBHUX TMPUPOJHHUX BHUIIB €HEPrii B MUIbSApAAX TOHH
YMOBHOTI'O MMaJIMBA B CBITI CKJIAJAI0Th:

o opraniune mamuso — 24.7-10°;
sIepHe nanuBo (ypaH i Topiit) — 231-10°;

TepMosiiepHe manuBo (neitrepiit) —56.1-10°;
reorepmaibHa erepris — 500;

npomenncta enepris Conust (3a pix) — 247-10°;
rizipoeHepris pivyok (3a pik) — 3.35;

€Hepris MPWIKBIB 1 BIJIUBIB (3a pik) — 2.31;
eHepris BiTpy (3a pik) — 7.92.

JUist minei TeruionocTadyaHHs MpakTUYHE 3HAUYEHHS Ha HAWMOMMK4y MEepCHEeKTUBY
MaTUMYTh OpPraHivHe 1 f/IepHE NAIUBO, Fe0TepMajbHa 1 COHSIYHA €HEepTisl.

JIo IITy4YHHUX BHJIIB €HEPrii, sIKI BUKOPUCTOBYIOTHCS JJii BUPOOJICHHS TEIUIOTH Ha
TEIJIONOCTaYaHHs, BIIHOCATHCA «BTOPUHHI €HEPropecypcu» MPOMHUCIOBUX MIMPUEMCTB 1
€JIEKTPUYHA €HEPTisl.

B nanuii yac Halmumpiine 3acTOCOBYIOThCS JpKepesa TeIJIOTH, 110 BUKOPHUCTOBYIOTh
OpraHiuHi najauBa, — TBepJeE, piake 1 razomnogioHe. OCHOBHUMHM JKepelaMu TEIIOTH €
teroenektporenTpaii (TELL), mo BupoOsitoTh KOMOIHOBAaHUM CIIOCOOOM €JIEKTPUUHY 1
TEIJIOBY €HEPTiI0, 1 KOTEIbHI, 10 BUPOOJISIOTH TETIOBY CHEPTIIO.

[Ipu komOiHOBaHOMY cmoco01 BHUPOOHUIITBA eyiekTpoeHeprii 1 Temotu Ha TEIL]
BUTPAYA€ThCSl MEHILE MajuBa B MOPIBHSAHHI 3 PO3AUIBHUM CHOCOOOM: BUPOOJIEHHSIM
eJeKTpoeHeprii Ha KoHueHcaliiaux enekrpuuHux ctaHniax (KEC) 1 rtemmotu B
koTenbHUX. [IpoTe npu 11poMy HEOOXI1/IH1 BEJIMKI KalliTajdbH1 BUTPATH Ha JXKEPENO TEII0TH
1 TemiIoBl Mepexi, TOMY IO TEXHIKO-€KOHOMIYHUX MipKyBaHHAX TerioBi TEL]
3aCTOCOBYIOThCS 3a3BUYail MpH TerIoBUX HaBaHTaxkeHHsIX 500+800 MBt 1 Bumie, a
KOTEJIbHI — IPHU MEHILIUX HAaBAaHTAXEHHSX.

3asie’)kHO Bl BUAY poOOYOro Tijla, BUKOPUCTOBYBaHOTO B uukii cranmii, TEIL]
OyBaroTh MapoTypOiHHI, ra3oTypOiHHI 1 maporas3oBi. [lepeBakHe pPO3MOBCIOIKCHHS B
naHui yac MaroTh napoTypOinni TELL, siki MaloTh BUCOKI TEXHIKO-€KOHOMIUHI MOKA3HUKH.

['eorepmanbHa eHeprii y BUIJIAAI rapsyoi BOIM 1 Hapu 3aCTOCOBYETbCA MJis
TEIUIONOCTaYaHHs 1 BUpOOseHHs enekTpoeHneprii Ha Kamuartimi, [liBHiunomy KaBkasi, B
Kazaxcrani, Cepenniit A3ii, Yropuwuni, Hopiit 3emannii, Icmannii, CIIA 1 in.
BukopucranHs reorepManbHOI €HEprii He BIUIMBaE Oe3MocepeHbO Ha HABKOJIMIIHE
cepenoBuule. TpynHomii 3a3Bu4ail B OOMEXKEHOCTI JOCTYHHUX [UIsi MPAKTHYHOTO
BUKOPUCTAHHS 3amaciB 1 HEOAHOPIAHOMY (1HOA1 arpecUBHOMY) CKJIaJl PI3HOMAHITHUX
reoTepMaibHUX JKEpedl.

HeoOximHO Big3HAYMTH, IO TPOBEACHI OCTaHHIMU pokamu mia erimoro OOH

0O O O O O O O
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JOCHIDKeHHsT MOKa3aiy, 110 TeoTepMalibHa €Heprisi Moke OyTH OTpuMaHa NPaKTUYHO
CKpi3b (Y OJHHUX pailoHax 3emJji reorepMaibHI BOAW 1 MOPOXKHUHU BHUCOKOTO THCKY
3HAXOMATHCS BIAHOCHO OJIM3BKO BiJ NOBEpXHi, B 1HmMUX — riaubme). Kpim Toro,
HU3BbKOMOTEHIIIMHE TEeIJI0 y BUIVISAl rapsdoi Boau abo mapu Moxe OyTH OTpUMAaHO
[UISIXOM 3aKauyBaHHS BOJM JIO0 rapsSsyvMX MarMaTMYHUX IIapiB JiTOChEpH BYyJKaHIB, TOMY
reorepMajibHa €HEprisi BiJHECEHAa A0 HaWOUIbII MEpPCHEKTUBHUX BHJIIB EHEprii ais
OTPUMAaHHS HU3BKOMOTEHIIHHOTO TeTIa.

Bropunni enepropecypcu (BEP) B manuii yac 3HaxoasiTh BUKOPUCTAHHS Ha JIESIKUX
MPOMUCIOBUX MIANPUEMCTBAX [JIsi BUPOOJEHHS TEIJIOTM Ha TEIJIONOCTayaHHS 1
enektpoeHeprii. BEP yTBOpIolOThCS Ha NPOMHUCIOBHX MIANPUEMCTBaX MOOIYHO — B
npoleci BUPOOHUITBA MPU BUIYCKY OCHOBHMX BHUAIB Mpoaykuii. Jo HUX BIIHOCATH:
bi3uYHE TEryIo, HAJIMIIKOBUN THUCK BIAXOJIB 1 MPOAYKIII, a TaKoX TOpOYl BiIXOIH,
MOTEHIIIA]l IKUX HE BUKOPUCTOBYETHCS B TEXHOJIOTTYHUX IUKJIaX. BUpOOIeHHS TEMmIoTH 1
€JIEKTPOEHEPrii 3a paxyHOK TakKoro IMOTEHIIaly JO03BOJISIE E€KOHOMUTHM TalMBO Ha
YCTaHOBKAX, 1110 3aMINIal0ThCS, BHACIIOK YOr0 MIABUIIYIOTHCS €HEPreTUYHI MOKa3HUKU
MPOMUCIIOBUX MIANPUEMCTB.

3acToCcyBaHHSA €JIEKTPOEHEpPrii JJig TEIUIONOCTaYaHHS Ma€ TIeBHI IepeBaru:
MOKJIMBICTh BUKOPUCTAHHS €HEprii Oe3nocepeiHbO Yy CIOXKMBauiB, BIJHOCHA MPOCTOTA
mojayi 1 3aCTOCYBaHHS, JIETKICTh PETYJIFOBAHHS 1 BUMIPIOBAHHS BETMYMHU HaBAHTAXKCHHS 1
1H., @ TaKoXX Ta OOCTaBMHA, 110 BUTPATH HA BUPOOHMIITBO EJIEKTPOEHEPTii OIUIauylOTh
CIIOKMBaY1 Teria.

HeoOxigHo Bi3HAUUTH, 110 €IEKTPOCHEPTis € HAMOUIBII JOCKOHAIUM BUAOM €HEprii
1 BUpOOJIEHHS ii B JaHUI Yac MPOBOAUTHCS 3 BEJIMKMMHU BUTpaTaMU NajlKBa B MOPIBHAHHI 3
Burpatamu ioro npu BupoOsienHi temna: KKJ[ KEC cknamae = 40 %; xoTeabHUX —
7090 %, TomMy mpsMa TpaHcopmallisi eIeKTpPOeHeprii B TEIUIOTY B PI3HUX
CJIEKTPOKOTIaX 1  eJIeKTpoHarpiBauax €HEepreTMYHO  HenoluibHa.  MOKIMBICTD
3aCTOCYBaHHS €JEKTPOCHEPrii ISl TEIIONOCTaYaHHsS MOKE PO3IJIAJATUCA B OCOOJIMBHUX
BKpail OKpeMHX BHUMAJKax, MOB'SI3aHUX 3 TPYJIHICTIO JOCTAaBKM MajuBa ab0 MPOKIAIKU
TpyOONpOBOAIB, TMpHU JAOCTATHIH TOTYXHOCTI €JNEeKTPUYHUX CTaHUIA 1 JIHIA
eJIeKTponepenay, Npu KpalHii HEPUTMIYHOCTI 1 KOPOTKOYACHOCTI PEXKUMIB poOOTH
TEIJIOBUX CIOXKMBAaYiB, MPU 3HAYHUX MpoBajliaXx B rpadikax eJIeKTPOCIOKUBAHHA B
130JIbOBAHUX CTAHLIAX 1 EHEPTOCUCTEMAX 3 BAKKOPETYIIOEMUMU JKEpeIaMu 1 T.11.

Jlxepenamu TerioTH Ha sjepHomy mnanuBi € aromHi TEIL 1 atomHi koTenbHi. BoHun
OCOOJIMBO TMEPCHEKTUBHI [JIsi KPYHMHUX I[EHTPaIi30BaHUX CHUCTEM TEIUIONOCTaYaHHs,
OCKUIbKU €KOHOMIYHO JOIUIbHI MPH BEJIUKUX OJMHUYHUX MOTYXKHOCTSX.

CoHsiyHa eHepris SK JKEpeso eHeprii Mae psij mepesar: YUCTOTy, HECKIHYEHHICTDh B
yaci, «0e3KkomTOBHICT» 1 1H. IlpoTe mmpoke ii 3acTocyBaHHS 3yCTpidyae TEXHIUHI
TPYAHOIII YHACIIIOK MaJIOi IIUTBHOCT1 (TUTOMIN MOTYXKHOCT1) 1 HEPUTMIYHOCTI Aii B 4aci,
TOMY BUKOPHUCTaHHSI COHSYHOI €Heprii MOKJIMBE TUIbKM B MEBHUX paiioHaX: Ha MiBJHI
VYkpainu, B Cepenniit A3zii, Kazaxcrani. OCHOBHUH HampsiM pooOiT, 110 eKCIIEPUMEHTATbHO
peani3oByIOThCS OCTaHHIMHM POKaMHU, — JICLIEHTPATI30BaHE TEIUIONOCTAYaHHS OKPEMHUX
Oy/iBeIb.

OkpiM BIAMIYEHMX OCHOBHUX BHJIIB €HEPrii i TEIJIONOCTAYaHHS MOXKe
BUKOPUCTOBYBATHUCS 1 HU3bKOTEMIIEpaTypHa TeIioTa (MpUpOAHA 1 MITy4YHA) OYIb-SKOTO
cepenoBuiia (MOBITPs, BOJU, IPYHTY 1 1H.) 3a JOMOMOTOIO TEIJIOBMX HacociB. OcTaHHI
MIABULIYIOTh HU3BKOTEMIIEPATYPHUI MOTEHL1all CEPEeIOBUIIA A0 PIBHS, HEOOXITHOTO IS
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TEIJIONOCTaYaHHsI, BUTPAYalOYu MPU LIBOMY JESIKY KUIBKICTh €IEeKTPUYHOI, TeIIOBOi abo
1HIIOT eHeprii.

KouTpoJsbHi nuTanHs 10 posainy 1

1) 3 sSKUX eTeMEHTIB CKJIaJIa€ThCs IIEHTpaIi30BaHa CUCTEMa TEeTUIONOCTAYaHHS ?

2) ki TUnM JKEepen  TEIUIOTH  BUKOPUCTOBYIOTHCS JUISL  IIEHTPaAII30BAHOTO
TEIUIONOCTAaYaHHsA?

3) VYV yomy monsirae e€HEePreTUYHUN CEHC KOMOIHOBAHOTO BHUPOOJEHHS TEIUIOTH 1
€JIEKTPOCHEPT1i?

4) Ilpu gKUX TEIJIOBUX HAaBAaHTAKEHHSIX €KOHOMIYHO JOIUThHA Termodikalis ais
€BPONEHUCHKOT YACTUHU?

5) o BUKOPHUCTOBYIOTH B IKOCT1 TETUIOHOCIS JJIs TETUIONOCTaYaHHs?

6) Ilo Ha3uBaeTbCA HKEPEIOM TETUIOTH ?

7) Sxi BuaM nanauBa SKHAUIIKAPIIE BUKOPUCTOBYIOTHCS IS TETUIONMOCTAYaAHHS ?

8) Jle 3HaxoIATh BUKOPUCTAHHSI BTOPUHHI EHEPropecypcH Ha JIESIKUX MPOMUCIOBHUX
MIIPUEMCTBAX?

9) Sxi mepeBaru Mae 3aCTOCYBaHHS €JIEKTPOSHEPTii IS TETUIONOCTaYaHHS ?

10) Mo € mxepenoM TEIJIOTH Ha SASPHOMY MMaJIUB1?
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PO3JLI 2
TEILJIOBI CXEMM KOTEJIEHD

VY wMmicTax AJig TEIUIONOCTayaHHS 3aCTOCOBYIOTHCS KPYIMHI pallOHHI KOTENbHI 3
TerioBuM HaBaHTaxeHHsM 100+700 T'kan/r, kBapTaiabpHI 1 TpYyNOBI 3 HAaBaHTAKEHHAM
15+100 I'kan/r, a Takox ApiOHI 1 MICIIEB1 KOTENIbHI 3 HaBaHTaKeHHSIM 1015 ['kan/r.

KpynHi KOTelabHI XapakTepHU3yIOThCS MEHIIMMH NUTOMHMH  KamiTaJlbHUMHU
BUTpaTaMu 1 €(EeKTUBHIIIMM BHUKOPUCTAHHAM MalliBa, TOMY B JaHUM Yac MparHyTh
OyayBaTH B OCHOBHOMY KPYITHI pailOHH1 KOTEJbHI, 10 BiIMYCKAIOTh TEIJIO OJHOYACHO
IUIsL 5KUTI0BO-KOMYHanbHOro cexkrtopa (KKC) 1 nist mpoMHCIoBUX 00'€KTIB.

KBapranbHi, rpynoBi, ApiOHI 1 MiCIIEBI KOTEIbHI, IO BHUKOPUCTOBYIOTHCS SIK B
cekropi mpomucioBocti, Tak 1 B JKKC, cnopymkyioTbcss B OCHOBHOMY YHACHiJOK
PI3HOYACHOCTI 1 MOeTanHOCT1 OyAIBHULITBA PI3HUX 00'€KTIB.

JUis  TemyionocTayaHHs CUIbCBKUX 1 HEBEIUMKUX pPOOOYMX CEJUIl 3HAXOIATh
3aCTOCYBaHHS CENUIIHI KOTEJIbHI MOTYXHICTIO 10 12 MBT 1 neuenrtpanizoBaHi J1OMOBI
(micueBi) 1 MOKBapTUPHI Jkepena Tera. CenuiiHl KOTENbHI 3a3BUYail 3a0e3MnevuyroTh
TEIJIOM 3a IIEHTPaJ130BaHUMHU CUCTEMAMU LIEHTPAIbHY YACTUHY CEJIUII, 1110 CKIAJAEThCS 3
0araToKBapTUpPHUX  CEKUIMHUX 1 CyCHUIbHUX OyAiBedb, 1 BUPOOHMYI  30HH,
JELEHTPalI30BaH]1 IXKepeia Terjia — po3TallloBaHi Ha nepudepli MaJOKBApTUPHI 1 OKPEMO
po3TalioBaHi OyaiBii.

3aJie’)KHO Bl BUAY TEIUIOHOCIA KOTEIbHI MOJUISIOTHCS Ha BOJAOIPIiHI, MapoBi 1
MapoBOJOTPIIHI.

3aJie’KHO BIJ] XapaKTepy TEIUIOBHX HABAHTAKEHb KOTEJIbHI PO3JUISAIOTh Ha HACTYIIHI
TUIIN:

IIpomucnosi — npy3HaYEHi JJ1s1 TOCTa4YaHHS TEIJIOTOI0 TEXHOJOTTYHUX CIOKUBAYIB.

Onanosanvhi — MO BUPOOISIOTH TETJIOBY €HEPTiI0 JJIsl TOTpeO OmajaeHHs, BEeHTHIIIT
1 rapsiyoro BOJIONIOCTaYaHHS KUTIOBHUX, CYCIUIBHUX, TPOMUCTOBUX OYAIBENb 1 CHOPY.

IIpomucnoso-onanioganbni — 1O 3AIACHIOIOTh TEIUIONOCTAYaHHS TEXHOJOTTYHUX
CHOKMBayiB, a TaKOX IO JalOTh TEIJIOTY JUIsl OMNajeHHS, BEHTWIALII 1 rapsdoro
BOJIONIOCTaYaHHS IPOMUCITIOBUX, CYCIUIBHUX, KUTJIOBUX OY1BEIIb 1 CIIOPYI.

[To HaniifHOCTI BIIMTYCKY TEIUIA CIIOXKUBayaM KOTEIbH1 BITHOCSATHCS:

— JI0 TepIIoi KaTeropii — KOTEJbHI, 110 € €IUHUM JKEPEIOM TEeIIOTH CUCTEMU
TEIUIONOCTaYaHHs 1 3a0e3MeuyloTh CHOXKMBaydiB MepIIoi KaTeropii, Mo HE MaioTh
IHAMBIAYATbHUX PE3EPBHUX JIKEPEIT TEIIOTH;

— J10 APYTOi KaTeropii — peira KOTeaeHb.

CrnoxuBayl TEIUIOTH MO HAJIIMHOCTI TEIUIONOCTAYaHHS BIAHOCSTHCS:

— J10 MepIIoi KaTeropii — CroKuBayi, MOPYIIEHHS TEIIONOCTAaYaHHS SIKUX MOB'S3aHe
3 HeOE3MEeKOI I JKUTTA JtoAed abo 13 3HaYHUM 30MTKOM HApOJIHOMY TOCIOAAPCTBY
(MOUIKOAKEHHSI TEXHOJIOTTYHOI'O YCTAaTKYBaHHS, MAaCOBUI Opak MpoIyKIlii);

— J10 APYTOi KaTeropii — pelra CnoKuBayviB Teria.

VY TemjgoeHepreTuill OAHUM 3 OOOB'A3KOBHX KOHCTPYKTOPCHKHUX JOKYMEHTIB €
TersioBa cxema. TeruioBa cxemMa € YMOBHUM TIpadiuHMM 300pa)kKeHHSIM OCHOBHOIO 1
JTOTIOMIXKHOTO YCTaTKyBaHHS, 10 OO'€THYEThCSA JIHIAMHU TPYOOTPOBOIIB MJii poOOYOTo
Tia. PO3pi3HAIOTH MPUHIIUIIOBY, PO3TOPHEHY 1 poO0Uy 200 MOHTaKHY TEIIOB1 CXEMH.

VY npunyunoegii TENIOBIA cXeMl YKa3ylOTb YMOBHO JIMIIE€ T'OJIOBHE YCTAaTKyBaHHS
(xoTnu, MiAIrpiBayi, jJeaepaTropu, HACOCH) 1 TPYOONPOBOIU, HE PO3MINIYIOUH apMaTypH,
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JOTIOMDKHUX MPUCTPOIB 1 APYTOPSIHUX TPYyOONPOBOIIB 1 HE YTOUHIOOYHM KIJIBKOCTI 1
pO3TalllyBaHHs YCTaTKYBaHHS.

Poseopnena  TemnoBa cxemMa  MICTHUTh  BCIO  KUIBKICTb ~ BCTAHOBJIIOBAHOTO
yCTaTKyBaHHS, a TAKOK BCl KOMYHIKAIli — TpyOOIPOBOIM, IO CIOIYYalOTh YCTATKyBaHHS
3 pO3TallOBAaHOI Ha HUX apMaryporo. OCKUIbKM 00'€THaHHS B PO3TOPHEHIN TEIUIOBIN
CXEMI1 BCiX €JIEMEHTIB 1 YCTaTKyBaHHS KOTEJIBHOIO 13-3a X BEJIMKOI0 YHCIia YTPYIHEHO, IO
CXEMY PO3AUIAIOTh Ha YaCTUHHU IO TEXHOJIOTTYHOMY IPOILIECY.

Pobouy abo monmadsicHy TEIJIOBY CXEMY BUKOHYIOTh B OPTOIOHAJILHOMY, & OKpEMi
CKJIaJH1 BY3JId B aKCOHOMETPUYHOMY 300pa’KE€HHI1 3 BKa31BKOIO BIMITOK pO3TallyBaHHS
TpyOONpPOBOAIB, iX HAXWITY, apMaTypH, KPIIJIEHb, pO3MIpIB 1 T.I.

2.1TemnoBi cxeMHu KOTeJIeHb 3 BOAOTPiHHMMHU KOTJIAMH

Jliist Toro, mo0 TErIOBl CXeMH KOTEJIEHb 3 BOJOIPIMHUMH KOTJIaMH JIETKO YUTAIKCH,
PEKOMEHY€ThCSI HACTYIHUIM MOPAJIOK 300pa)keHHs1 ycTaTKyBaHHs Ha HuX (puc. 2.1). Ha
BEpXHIH MpaBiif YaCTUHI JUCTa PO3MILLYIOTh BOAOTPIitHI KOTJIM, a Ha JIiBIH — JieaepaTopH,
HUKYE KOTJIOArperaTiB po3MIIIYIOTh PELUPKYIIALINHI 1 1€ HUKYE MEPEeXH]1 HACOCH, a Mij
JeaeparopaMu — TEIJIOOOMIHHUKM (MmigirpiBaui), O0aku jaeaepoBaHoi 1 poOouoi BOAM,
MIJKUBIIFOBAJIbHI HACOCH, HACOCH CHUPOT BOJIH, APECHAXKHI 0aKH 1 TPOYBAIBHUN KOJIOIS3b.

Ma3zyrHOE
2
XO3AHCTBO

=
i
ChIpas OobpatHas Tlonaromas
BoJIa JIHHHS JIHHUS

[ — BoJOTpiiHUIN KOTEN; 2 — MEPEKHUI HAcoC; 3 — HACOC CUPOT BOJIHU;
4 — mipirpiBad cupoi BoAu; 5 — XIMBOJIOOUHCTKA; 6 — MIJXKUBIIOBAJIbHUN HAcoC; 7 —
0ak JleaepoBaHOi BOJHU; 8§ — OXOJIOKYBay JeaepoBaHOil BOAM; 9 — MiirpiBad XiMiqHO
ounnieHoi Boau; /0 — neaeparop; /1 — 0X0n0KyBau BUNapy; /2 — peuupKyasiiHun
HacocC

Pucynok 2.1 — TemioBa cxema KOTEIbHI 3 BOAOTPIHHUMH KOTIaMU
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Pob6ora omnantoBaibHOI KOTENbHOI, MPUHIMIIOBA TEIJIOBA CXeMa SIKOi MOKa3aHa Ha
puc. 2.1, 3aiiiCHIOETbCA TakuM 4YMHOM. Boja 31 3BOPOTHOI JiHIT TEIJIOBUX MEpEeX 3
HEBEJMKUM THCKOM IOCTYIA€ Ha BCAC MepPeKHOro Hacoca 2. Tyau K MiIBOJUTHCS BOJA
BiJI MiJI>)KUBIIIOBAIBHOTO Hacoca 6, 10 KOMIIEHCYE BUTOKHM BOJM B TEIJIOBUX Mepexkax. Ha
Bcac Hacoca 2 TOJA€ThCA 1 Trapsda BOJA, TEIUIO $KOi YaCTKOBO BHUKOPUCTAaHO B
TerI000MIHHUKAX 9 14 11 MiIIrpiBy, BIAMOBIIHO, XIMIYHO OYMILEHOT 1 CUPOi BOJAM.

Jliist 3a0e3nedeHHs 3aJaHo1 3 YMOB TONEepeKEHHST KOpo3ii TeMIepaTypy BOAM NEpet
KOTJIOM B TpyOONpoOBiJ 3a MEpPEeKHMM HAcOCOM IMOJAIOTh 32 JIOMOMOTOIO
pelupKyJsniiiHoro Hacoca /2 HeOOXIJHY KUIbKICTh Tapsdoi BOJW, IO BHMILIA 3
BojorpiiiHoro kotna /. JliHilo, MO #AKIA TMOAAIOTh Trapsyy BOJY, HA3UBAIOTh
penupkyssniiiHoto. [Ipu BCix pexnMax poOOTH TEIUIOBOT MEpPEekKi, OKPIM MaKCHUMaJIbHO-
3MMOBOI'0, YACTUHY BOJM 13 3BOPOTHOI JIIHIT MICIS MEPEKHOT0 Hacoca 2, MUHAIOUU KOTell,
MOJAI0Th 1O MEpPenyCcKHiM JiHIi B MOJaBajibHy Marictpaib, 1€ BOHA, 3MIIIABIIUCH 3
rapsuoro BOJIOIO 3 KOTJIa, 3a0e3Mneuye 3a7aHy po3paxyHKOBY TEMIIEpaTypy B MOAaBajbHIN
MaricTpajl TeIjoBUX Mepex. Boja, mpu3HaueHa Juisi 3allOBHEHHS BUTOKIB B TEIJIOBHUX
Mepekax, 3a3Jajerib MoJacTbCcsi HACOCOM CUPOI BOJAM 3 B MiAIrpiBad cUpoi BoAu 4, 1ie
BOHA MiJirpiBaeTbcs A0 Temneparypu 18+20 °C 1 moTiM mpsiMye Ha XIMBOJOOUYHCTKY.
XIMIYHO OYHIIlEHA BOJIa MiAIrpiBa€ThCsA B TEIIOOOMiHHMKAX &8, 9 1 11 1 neaepyeTbes B
neaeparopi /0. Boay ayisg NiDKUBIICHHSI TEIUIOBHX Mepex 3 Oaka JeaepoBaHOi BoaAH 7
3a0upae MiHKUBIIOBAIBHUN HACOC 6 1 0J1a€ B 3BOPOTHY JIIHIIO.

OCHOBHOIO METOIO0 PO3paxyHKYy OYIb-1KOi TEIUIOBOI CXEeMH KOTEJIbHOI € BHUOIp
OCHOBHOTO 1 JIOMOMDKHOTO YCTAaTKyBaHHS 3 BH3HAUEHHSAM TMOYATKOBUX JaHUX s
MOJANBIINX TEXHIKO-€KOHOMIYHUX PO3PAXYHKIB.

HaziiiHicTh 1 EKOHOMIYHICTD BOJOTPIMHUX KOTIIIB 3aJI€KUTh BiJ MOCTIHHOCTI BUTPATH
BOAM 4Yepe3 HHUX, SKUM HE NOBUHEH 3HWKYBATUCS IIOJAO BCTAHOBJIEHOTO 3aBOJOM-
BUTOTIBHUKOM. [100 yHUKHYTH HU3BKOTEMIEPATYpPHOi 1 CIPYaHOKHCIOTHOI KOpO3ii
KOHBEKTHBHUX MMOBEPXOHb HArpiBy TeMIepaTypa BOIU Ha BXOJll B KOTEJ MPHU CHAIIOBaHHI
NajauB, U0 HE MICTATh CipKy, Mae O0yTu He MeHie 60 °C, mMajiocipyaHUX MaJuB HE MEHIIE
70 °C 1 Bucokocipuanux nanu He Meniue 110 °C. [l niBUILIEHHS TeMIIepaTypy BOJIU Ha
BXOJlIl Y BOJOTPIMHUNA KOTEJ MpHU TeMIlepaTypax BOAM HUKYE BKA3aHUX BCTAHOBIIOETHCS
pEeLUpPKYIIALINHII Hacoc.

VY KOTeNnbHSX 3 BOJOTPIMHMMH KOTJIAMHM YacTO BCTAHOBJIIOIOTHCS BaKyyMHI
neaepatopu. AJjile BOHM BUMAararoTh MPH €KCIUTyaTallii peTelbHOrO Harysiay, TOMy Kpaile
BCTAHOBJIIOBATH JleaepaToOpu aTMOCHEPHOrO THITY.

CunpHu BIUIMB Ha YCTaTKyBaHHsSI KOTEIbHI 3 BOJOTPIMHUMHU arperaraMu Hajaae
CUCTEMa rapsiuoro BOJOMOCTAayaHHS — 3aKpuTa abo BIAKpUTA. BiAKpUTOIO HA3MBAETHCS
CUCTEMa, B SIKiil TEIJIOHOCIH — rapsya BojJa — YaCTKOBO a00 MOBHICTIO BUKOPUCTOBYETHCS
CHOXKMBaueM. Y 3aKpUTHX CHCTeMax HarpiB BOAM Ha rapsye BOJONOCTaYaHHS
3MIMCHIOETHCS TIPSIMOIO OTATTIOBAILHOIO BOJIOK0 B MICIIEBUX TEIJIOOOMIHHUKAX.

[Ipu BIOKpUTIM cCHUCTEMI Taps4oro BOAOMOCTAYAaHHS KUIBKICTh BOAM, IO HIe Ha
MIPKUBJICHHS TEIUIOBUX MEPEX, MOMITHO 3pocTae 1 Moxe focsratu 20 % BUTpaTu BOIU
yepe3 TemioBi Mepexi. ToOTO KUIBKICTb BOJM, SKYy HEOOXIAHO TOTyBaTHU Ha
XIMBOJIOOYHMCTIII, TPU BIAKPUTIA CUCTEMI Tapsyoro BOAONOCTAaYaHHS 3pOCTAa€ y JEKUIbKa
pa3iB B MOPIBHSHHI 13 3aKPUTOIO.

OcCkiTbKM BUTpAaTd BOAM TMpPH BIAKPUTIA cHCTeM1 HEpPIBHOMIpHI, TO JiA
BUPIBHIOBaHHS 1000BOro rpadiky HaBaHTa)KE€Hb Ha Tapsye BOJOMOCTAYaHHS 1 3MEHIICHHS
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PO3PaxyHKOBOI MPOJYKTUBHOCTI YCTaTKYBaHHS BOJOIIITOTOBKH BCTAHOBIIOIOTHCA OaKH-
aKyMYJISITOpH Il J€aepOBaHOl BOAU. 3 HUX B T'OJUHM MAKCUMYMY CIIOKMBAHHS rapsda
BOJIa TIKUBIIOBATbHUMHU HACOCAMHU TMOJIA€THCSI HA BCAC MEPEKHUX HACOCIB.

SkicTh MIATOTOBKM BOJW JJIs TIJXKUBICHHS BIAKPUTOI CUCTEMHU TEILJIOTOCTAYaHHS
Mae OyTH 3HAYHO BHIIE 3a SKICTb BOAM JJISl MIPKUBJICHHS 3aKPUTOT CUCTEMH, OCKUIBKU 10
BOJM Tapsuoro BOJOMOCTAaYaHHS TMPEI'SBISIIOTHCS Taki X BHUMOTH, SK JO MHUTHOI
BOJIOTIPOBIAHOT BOJIH.

2.2 Tem10Bi cXeMH KOTeJIeHb 3 IAPOBUMH KOTJIAMH

Binnyck mapu TEXHOJIOTYHMM CIOXUBayaM 4acTO MPOBOAUTHCS Bl MPOMHUCIOBHUX
KOTEJIeHb, B IKUX BUPOOJIAETHCS HacHUeHa abo ciiabo meperpira napa 3 TUCKOM 110 1.4 abo
2.4 Mlla. Ilapa BUKOPUCTOBYETHCS TEXHOJIOTIYHMMH CHOXXKMBayaMU 1 B HEBEJIMKIN
KUIBKOCTI — Ha TMPUTOTYBAaHHS Trapsvyoi BOAM, [0 HANpPaBIAE€TbCS B CHCTEMY
TeruionoctayanHs. [lpuroryBanHs rapsuoi BOAM MPOBOAUTHCS B MEPEKHUX IMiAIrpiBayax,
10 BCTAHOBJIIOIOTHCS B KOTEIBHIN.

[IpuHIMnOBa TeEmjoBa CXeMa IMPOMMCIOBOI KOTENbHI 3 BIAIMYCKOM HEBEJIUKOI
KUIBKOCT1 TEIUIOTM Ha TMOTpPeOM OMajeHHs, BEHTHIALIl 1 rapsyoro BOAOINOCTaYaHHS B
3aKpUTY CUCTEMY TEMJIONOCTAYAHHS [TOKAa3aHa Ha puc. 2.2.

Hacoc cupoi Boau monmae BOAYy B OXOJIOJKYBad MPOAYBaJIbHOI BOAM, JI€ BOHA
HarpiBa€eThCs 3a PaXyHOK TEIUIOTH MPOoJyBajibHOI BoaM. I0TIM cupa Boaa mimirpiBaeThes
1o 2030 °C y nmapoBOAsSHOMY MiAIrpiBadi CHUpOi BOAU 1 NPSIMy€ HA XIMBOJOOYHCTKY.
XiIMIYHO OYMIIIEHAa BOJIa MPSMYE B OXOJIOKYBad JieaepOBaHOI BOAU 1 MiIrpIBAETHCS 10
neBHOi TemriepaTypu. lloganbminii migirpiB XiMiyHO OYHMIIEHOT BOAM 3IMCHIOETHCS B
nigirpiBadi maporo. Ilepea HaAXOMKEHHSM B TOJIOBKY JleaepaTopa YacTHHA XIMIYHO
OUYHUIIEHOT BOJY MPOXOJUTH YEPE3 0XOJIOHKYBay BUIIAPY JIeaepaTopa.

[TigirpiB MepekHOi BOAM MPOBOAUTHCS MMApOI0 B MOCHIIOBHO BKIIOUYEHHX JBOX
MepeXXHUX Mijirpiayax. Kongencar Bij BCiX MiirpiBayuiB IpsiMye B TOJOBKY JeaepaTopa,
B Ky TaKOX IOCTYIA€ KOHAEHCAT, TOBEPHEHUN 30BHIIIHIMU CIIOKUBaYaMU MapH.

[TigirpiB Boau B atMochepHOMY JleaepaTopl MPOBOAUTHCS NApOI0 Bl KOTIIB 1 Mapoo
3 po3umMproBaya Oe€3MepepBHOrO MPOJYBAaHHS, B SKOMY KOTelbHa BOJAa YaCTKOBO
BUIIAPOBYETHCSI BHACIHIOK 3HUKEHHA TUCKY. lIpoayBasibHa Boja miciisi BUKOPUCTAHHS B
OXOJIO/)KYyBaul Oe3MepepBHOIO TMPOJYBaHHS CKUIAETHCS B MPOAYBaJIbHUN KOJOAS3b
(6ap6oTep).

JleaepoBaHa Bojia 3 TemnepaTyporo 0su3bko 104 °C )XKUBUIBHUM HACOCOM IMOJAETHCS
B napoBi koTiu. [liKuBIOBaNbHA BOJA JJI CUCTEMHU TEIUIONOCTAYaHHS 3a0Mpa€EThCs 3
TOTO 3K Jieaeparopa, OXOJIOKYIOUHCh B OXOJOKyBadl MiJKUBIIOBaIbHOI Boau 10 70 °C
nepea HAaAXOJDKEHHSM 10 MIKUBIIOBAJIBHOIO Hacocy. BHKoOpuCTaHHS 3arajibHOTO
Jeaeparopa JJig HNPUTOTYBAHHS KUBWIBHOI 1 IMIKUBIIOBAIBHOI BOJM MOKJIMBO TLIBKU
JUISL 3aKPUTUX CHCTEM TEIUIONOCTAaYaHHS 3Ba)Kaloud Ha Majy BHUTpPaTy BOIAU B HUX. Y
BIIKpUTUX CUCTeMax TEIJIONOCTaYaHHs BUTpaTa MIXKUBIIOBAJIBHOT BOJU 3HAYHA, TOMY B
KOTEJBHIN CJiJi BCTAHOBJIIOBAaTH JBa JleaepaToOpU: OJUH JUIsl MPUTOTYBaHHS >KUBWIBHOL
BOJM, THIIMHM — NIPKUBIIIOBAJIBHOT BOJU. Y KOTEJIbHUX 3 TAPOBUMH KOTJIaMHU, K MPaBUIIO,
BCTaHOBJIIOIOTHCS JieaepaTopu aTMOC(HEPHOTO THUITY.
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Cb]pa}l BOJa

1 — mapoBwuii KoTen; 2 — po3MuproBay 6€3MepepBHOTO MPOAYyBaHHS; 3 — HACOC CUPOT
BoH; 4 — 0apOoTeEp; 5 — 0XOJOKYyBau Oe3MepepBHOTO MPOyBaHHS; 6 — MiAIrpiBad CUPOi
BOJIM; 7/ — XIMBOJIOOYUCTKA; § — JKUBWJIbHUI Hacoc; 9 — M KUBIOBAIbHUM Hacoc; 10 —
OXOJIOXKYBau MIHKUBIIOBANIbHOT BOAM; [ ] — MepexHUl Hacoc; /2 — 0X0JIOoIKyBay
KOHJIEHCaTy; /3 — MepexXHUI miairpisay; /4 — miairpisad XiMIYHO OUMILEHOT BOAM; 15 —
OXOJIOXKYyBau BUmapy; /6 — arMmochepHuit geaeparop; /7 — peayKIiiiHO-0XO0JI0KyBalbHA
yCTaHOBKa

Pucynok 2.2 — TemnsoBa cxeMa NpOMHCIIOBOI KOTEIbHI

JUIsi TEXHOJOTIYHUX CHOKMBAyiB, II0 BUKOPUCTOBYIOTH IMapy HU3BKOTO THUCKY B
MOPIBHSAHHI 3 Maporo, 0 BUPOOJAETHCS KOTioarperataMu, 1 JJisl MiAIrpiBayiB BIACHUX
norped B TEIUIOBUX CXEMax KOTEJIbHUX NependayaeTbcsl peAyKlidHa yCTaHOBKa s
3HIKEHHA TUCKY napu (PY) abo penykiiifHO-0X0JI0KyBallbHA YCTAHOBKA JJIsl 3HUKEHHS
TUCKY 1 TemniepaTypu napu (POY).

Po3paxyHOK TemnoBOi CXeMH KOTEIbHOI 3 MapOBUMH KOTJIIAMH BUKOHYETHCS IS
TPHOX PEXKUMIB: MaKCUMaJbHO-3UMOBOTO, HAWOUIbII XOJOJHOTO MICSIS 1 JIITHBOTO. Y
OCHOBI1 PO3paxyHKy TEIJIOBOI CXEMHU KOTEJIbHI 3 MapOBUMHU KOTJIAMU JIEKUTh BUPILIICHHS
PIBHSIHb TEIJIOBOTO 1 MaTepiaJiIbHOTO OalaHCIB, MO0 CKIATAIOTHCS ISl KOXKHOTO EJIEMEHTY
CXEMH.
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2.3 IIapoBoaorpiiiHi KOTeJbHI

[IpoexTyBaHHS JKEpesl TEIJIONOCTauYaHHsS MOKa3ajlo, IO TEeIUIOBE HaBaHTaXEHHS
KOTEJIbHI y BUIJISI TapsA40i BOAM 3a3BUYAll MEPEBUILYE TApOBE HABAHTAXKECHHS. Y TaKUX
BUIIAJIKaX B KOTEJIbHI 3 3arajibHOI0 TEIJIONPOAYKTUBHICTIO Ounbine 50 ['kan/r, sik nmpaBuIo,
JOLIbHO BCTAHOBIIOBATHU SIK MAapOBi, TaK 1 BOJOTPIAHI KOTIH.

[Ipore HaBiTh TMpU 3aJaHOMY CIIBBIJHOIIEHHI pPO3PaXyHKOBHX TEIJIOBHUX
HAaBaHTAXXEHb Y BUIJIAl Hapu 1 rapsdoi BOAM BHUOIp BapiaHTy YHCTO MapoBOi abo
MapoBOJOrPIAHOT ~ KOTEJIbHI  BUMAara€  po3paxyHKiB 1  TEXHIKO-€KOHOMIYHOIO
oOrpyHTyBaHHA. Po3paxyHKM TMOKa3ylOTh, 1[I0 B KOTENbHAX 13  3arajibHOIO
TeITONPOAYKTUBHICTIO 10 50 ['kaj/r BCTaHOBIIIOBATH BOJOTPiitHI KOTIN HEOILIBHO.

Heob6xinHo BpaxoByBaTH, 110 B KOMOIHOBaHIA KOTEJIbHI NPHU 3yHHUHII OJHOTO 3
MapoBHUX KOTJIIB BOJAOIPIMHUI KOTEI HE MOKE MOKPUTH MOTPIOH1 MAapOB1 HABAHTAKEHHS, a
TEIJIOBE HABAHTAXKEHHSI BOAOTPIHHOr0O KOTJIa YaCTKOBO ab0 MOBHICTIO MOKHA MOKPUTH 3a
JOTIOMOTOI0 MapOBUX KOTIIIB 1 MiAirpiBayiB Boau. BHAcH1I0K bOrO B MapoBiil KOTEJbHI
CyMapHa BCTaHOBJICHa TEIUIONPOAYKTUBHICT, BCiX arperaTtiB OyJe MEHIIOI0, HIX
BCTAHOBJIEHA TETIONPOYKTUBHICTh KOTEJIbHI 3 TAPOBUMH 1 BOJOTPIHHUMHU KOTIAMHU.

OCHOBHUM JIOBOJIOM Ha KOPUCTH OYAIBHUIITBA KPYHMHUX KOMOIHOBaHUX KOTEJIEHBb €
MEHIII TUTOM1 KamliTajdbHi BKJIaJCHHS. Y CTaHOBKA BOJAOTPIMHUX KOTIIB 1 X JOMOMIXKHOTO
yCTaTKyBaHHS, K MPaBUIIO, MOTpeOye 3HAUHO MEHLIUX BUTPAT, HIK YCTAHOBKA MapOBHUX
KOTJIIB 3 JIOMOMDKHUM YCTAaTKYyBaHHSIM 1 KPYNHHUX MapOBOJSHUX MIAICPiBaviB MpHU PiBHIN
TEIIONPOTYKTUBHOCTI.

[lepexin Ha BOIAHI CHUCTEMM ONAJICHHS BUPOOHUYMX II€XiB, aJMIHICTPATUBHHUX
OyaiBenb 1 OyAIBHULUTBO JKUTIOBUX CeNMIl 1 OYIUHKIB 3 LEHTpai30BaHUM
TEIJIONOCTaYaHHAM B pailOHAX ICHYIOUMX MPOMHUCIOBUX MIANPUEMCTB TaKOX MPUBOJAUTH
710 PO3LUIUPEHHS 1 PEKOHCTPYKIIi HASIBHUX BUPOOHUYUX KOTEJIEHb 3 BCTAHOBJIICHHSIM B HUX
BOJIOTPIMHKUX KOTIIB TeruionpoaykTuBHIcCTIO 30 1 50 I'kan/r. BHacnigok 1mporo maposi
KOTEJIbHI EPETBOPIOIOTHCSA Ha KOMOIHOBaHI 3 MapOBUMH 1 BOAOIpitHMMU arperatamu. B
JEeSKUX BHUNAAKaxX JJis 3[elIeBiIeHHs OyAiBHUITBA 1 €KcIUlyaTallli B KpyIHUX HapOBHUX
BUPOOHUYUX KOTENIbHSIX 3aCTOCOBYIOTH YCTAaHOBKY BOJOTIPIMHHMX KOTJIB ISl TMOKPUTTS
MIKOBUX HaBaHTaeHb Tertodikailii. [IoOKpUTTA JNITHIX HaBaHTaXEHb CUCTEM Iapsiuoro
BOJIONIOCTAaYaHHS B TOJMIOHMX KOTEJIBHUX MOPIBHIHO MPOCTO MPOBOJUTH BOJOIO
HIAITPITOI0 B MapoBOASHUX MifirpiBadax. OcTaHHE palliOHaJbHIIIE, HDK BXXKHUBaHE 1HOJI
BUKOPHUCTaHHS dUBUJIBHOT a00 MIHKUBIIOBAIBHOI BOAM 3 0akiB-/1eaepaTopiB, SIKICTh SAKOI
HE 3aBXK]IM MOKE BITOB1IATH HOPMaM JJIs dKUBUIIbHOT BOJIH.

[TapoBogorpiiiHi KOTeNbHI (3MilllaHi), OO0JIAIHYIOThCS BKa3aHUMHU BHILE THUIIAMHU
MapoBUX 1 BOJOTPIMHUX KOTIIB a00 KOMOIHOBAaHMMH MapOBOJOTPIHHUMHU KOTJIAMHU 1
MPU3HAYAIOTHCS JUIsi BUPOOJICHHSI Mapu Ha TEXHOJIOTI4HI MOTpeOHu 1 rapsadoi BOAW s
3a0e3Me4eHHs] HaBaHTa)XKeHb OINaJICHHs, BEHTUJIALIT 1 rapsidoro BOAONOCTaYaHHS.

[loTyXHICTH 1 4YHCIO NApOBUX 1 BOAOTPIHMX ab0 MNapOBOAOIPIMHUX KOTJIIB
BHU3HAYAIOTHCS 3HAYEHHSMHU HABAHTAXKEHb IO rapsviil BOJl 1 MapoBOro HaBaHTAXEHHS 3
ypaxyBaHHSIM BJIacHUX MOoTped KoTenabHl. Cxema mapoBOJOTPIHHOT KOTENbHI CKIIalae€ThCs
3 IBOX KOHTYpiB: 1) myis BupoOieHHs napu; 2) s BUpoOieHHs rapsiuoi Bogu. KoHtyp,
o0 BHUpOOJIAE Trapsyy BOAY JUISI CHCTEM TEIUIONOCTAYaHHS, aHAJOTIYHUU CXeMi
BOJIOTPIMHHOT KOTEJIBHI.

[ToTyXHICTh KOTETbHUX BUOUPAETHCS 32 PO3PAXYHKOBHUM MaKCHUMAaJIbHUM TETJIOBUM
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HABAaHTAXXEHHSM CHOXKUBayiB. [IpU 1bOMY THUIOPO3MIpH BCTAHOBJIEHMX KOTJIB MalOTh
OyTH TakuMu, 100 MpU BUXOJI 3 Jaay HAHOUIBLIOTO MO MPOJYKTUBHOCTI KOTJA, KOTJIH,
0 3aJIUIIWIUCSA, 3a0e3Meyyii MaKCUMalbHUM BIAMYCK TEIUIOTH TEXHOJOTTYHUM
Cro’kKMBayaM 1 MOTPIOHY JJIsl HAMOUIBII XOJIOJHOTO MICAIS CEPEIHI0 KUIBKICTh TEIJIOTH
JUIsl HABAaHTaXKEHb JKUTIIOBO-KOMYHAJIBHOTO CEKTOPY.

KoHTpoJibHI NUTAaHHSA 10 po3aiay 2

1) B 3ameXHOCTI Biji TETUIOBOTO HAaBaHTAXKEHHS SIK1 KOTEJIbH1 3aCTOCOBYIOTh?

2) Sk moainsrOThCS KOTENIBHI 3aJIEKHO Bl BUAY TEILIOHOCISA?

3) SIxi kateropii KOTeJIEHb ICHYIOTh [0 HAJAIMHOCTI BIAMYCKY TEIJIOTH CIIOKUBaYam?

4) SIxi cmokuBadi TEIUIOTH IO HAJIMHOCTI TEIUIONMOCTAaYaHHS BITHOCATBHCSA IO
nepIoi Kareropii?

5) o sBiIsie COO0IO TEIUIOBA CXeMa KOTEJIbH1?

6) Yum po3pi3HAIOTHCS MPUHIIMIIOBA, TOBHA Ta poOOYa TEIJIOB1 CXeMu?

7) Slxum ynHOM B110yBaeThcsa poOOTa BOJOTPIMHOT KOTEIbH1?

8) Bix yoro 3anexuTh HaJIHHICT 1 EKOHOMIYHICTh POOOTH BOJOTPIHHUX KOTIIB?

9) ki OCHOBHI €JI€MEHTHU MMapOBOi KOTEJIbHI Ta K BOHA MpaIfoe?

10) [Ipu sIKMX TEIIOBUX HaBaHTAXEHHSX NOIIJIbHE BCTAHOBJICHHS MapOBOAOTPIMHUX
KOTEJICHb ?
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PO3JILI 3
TEIUIOBI EJJEKTPUYHI CTAHIII

3.1 Knacudikauisi eJIeKTPUYHUAX CTAHIIA

EnekTpuuHOI0 CTaHLI€I0 HA3UBAETHCS KOMIUIEKC YCTaTKyBaHHS 1 MPHUCTPOIB,
MpPU3HAYEHUX JJIs1 IEPETBOPEHHS €HEPrii MPUPOIHOTO JKEpEsa B €IEKTPUUHY €HEPTIIO 1
teruio. EnexTpuuHi cTaHiii KIacuPikyroTh 32 HACTYITHUMH O3HAKAMU:

1. 3a BUOM BUKOPHUCTOBYBAHOI IPUPOAHOI €HEPrii:

a) rigpoenekrpoctaniii ('EC) — enextpuuna eHeprisi BHpPOOJSAE€TbCS 3a PaxyHOK
MEXaHIYHOI eHeprii BOJU PIYOK;

0) teriosi enekTpuyHi ctauiii (TEC), 1m0 BUKOPUCTOBYIOTH OpraHIdHE MaIUuBO;

B) aTomHi1 enekTpocTtanilii (AEC), 1o BUKOpUCTOBYIOTh aTOMHY €HEPTiIO.

2. 3a BUJIOM €Heprii, 0 BIAMYCKAETHCS:

a) konaeHcauiini TeruioBl enektpuuHi ctaHiii (KEC), mo BiamyckaiooTh TUIBKU
CJIEKTPUYHY €HEpPriio;

0) TELL — TenioB1 eneKTpOCTaHIIli, 1[0 BIAMYCKAIOTh CJICKTPUUHY 1 TEILUIOBY €HEPTiO.
TemioBa eHepris BIANYCKAETHCA y BUIVISAL BIANpalbOBaHOi mapu abo rasy TEIIOBOTO
JBUTYHA.

3. 3a BUJIOM TEIUIOBOTO JIBUTYHA!

a) eNeKTPOCTaHIli 3 mapoBuMu TypOiHamu — mapotyp6iHHi TEC (ocHOBHuUI BHI
TEC);

0) enexkTpocTaHlii 3 ra30BUMU TypOiHamu — ra3zotyp0Oinni TEC;

B) €JIEKTPOCTAHIIII 3 MapOra3oBUMHU ycTaHOBKaMu — napora3oBi TEC;

I') €JEKTPOCTaHIII] 3 ABUTYHAMHU BHYTpIIHBOTO 3ropanHs — JJEC.

4. 3a npu3HAYEHHSIM:

a) palloHHI  €JEeKTPOCTaHLIi  3arajlbHOrO  KOPUCTYBaHHS:  KOHAEHCAIlliHI
enextpoctanuii — J[PEC; Teroenexkrponentpani — TEL[; koMyHanbHI €1€KTPOCTaHIIIT;

0) MPOMMCIIOBI €1EKTPOCTAHIIIT, 1[0 BXOJATh 0 CKJIAly BAPOOHUYMX IMiITPUEMCTB.

[lapoTypOiHHI €JIeKTPOCTaHIIl PO3AUISIIOTh 3a HACTYMHHUMH O3HakaMu (YMOBHO,
OCKUIbKHU MapameTpu napu 1 notyxHocTi arperaris 1 TEC 3pocTaioTs):

1) 3a MOTYXHICTIO arperaTiB: Majuoi MNOTYXHOCTi 3 arperaramu a0 100 MBT;
cepeanroi — 100+1000 MBT; Benukoi — 611b1e 1000 MBT;

2) 3a THCKOM CBDKOI IapH: HU3BKOIO THCKY — 10 30 Krc/cm’; cepearporo — 30450
Kkre/em’; Bucokoro — 90+170 kre/cm®; HagkpuTHaHOrO — 245 Kre/em” (py,=225.5 kre/em’
(22.12 MIla), t;,, = 374.16 °C).

3) 3a cxemoro 3'eTHaHb Taporeneparopis 1 TypooarperatiB TEC:

a) 0JIOKOB1 €JIeKTPOCTaHIIii, KOJIU KOXKeH TypOoarperat NpueIHY€EThCS 0 OJTHOTO abo
JIBOX BU3HAYEHUX MaporeHepaTopis (Ipu NoTykHOCTI TypOoarperatis 150 MBT 1 Buie);

0) He GJIOKOBI1 €NIEKTPOCTAHIIIT 3 MONEPEUHUMHU 3B'AI3KaMM, KOJIU BC1 MapoOreHepaTopu 1
TypOiHU MIPUEHAH] 10 3araIbHUX MAPOBUX MaricTpaliei;

4) 3a TMIIOM KOMIOHOBKHM ycTaTtkyBaHHs 1 Oynisii: TEC 3akputoro, BIIKpUTOTO 1
HaMIBBIAKPUTOTO THUIIIB.

TemnoB1 enekTpocTaHilii 3a3BU4ai MPaIio0Th CHUTFHO 3 THITUMHU €JIEKTPOCTAHITISIMH.
Enepeocucmemoro Ha3UBalOTh CyKYITHICTh €JIEKTPOCTAHIIIN 1 MICTAHIIIHN, CIOJYYEHUX MK
co0O0I0 JIHISIMU €JIEKTporepeadi 1 0 MaloTh 3arajbHe HEHTPAII30BaHe YIPaBIIHHS.
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[IpoMHCIIOBUMU HA3UBAIOTHCS EJIEKTPOCTaHLIi, MPU3HAYEHI B OCHOBHOMY s
€HEePronocTayaHHs MiJIPUEMCTB 1 IPUIIETIIUX 10 HUX pallOHIB, ISl HUX XapaKTepHUN:

1) 1BOCTOPOHHIH 3B'I30K €IEKTPOCTAHIIi 3 OCHOBHUMHU TEXHOJIOTTYHUMH arperataMu
(TEC € mxepenamu elIeKTPOCHEPTii 1 TEIJIOTH ISl MIAMPUEMCTB 1 CIIOXKUBaYaMU FOPIOUMX
BIJIXO/11B BUPOOHUIITBA 1 BTOPUHHUX €HEPrOPECYPCIB);

2) o0'enHaHHs Py MPUCTPOIB EJNEKTPOCTAHLIT 1 MIANPUEMCTBA B €IUHY CHCTEMY
(manMBHE TOCMOAAPCTBO, CUCTEMA BOJOMOCTAYaHHS, TPAHCHOPTHI MPUCTPOI, PEMOHTHI
MalcTepHi 1 1H.);

3) HasABHICTb Ha PANl €JIEKTPOCTAHIIIN MapoBUX TypOIH ISl MPUBOJY HAarHiTayiB
noBITps 1 KucHio. Benuki typOokommpecopu (o 32 MBT), npusHadeni s nogadi
cTUcHyTOro noBiTpsa B AoMeHHi neyi (TEL] meTanypriiiHux, MammHOOyIIBHUX 1 XIMIYHUX
3aBOJIIB), SIKI B LIMX BUMAJKax Ha3MBalOTh maponoBiTpoayBHUMU ctaHiismMu (I1TIC) abo
TEL-TIIIC.

3.2 Texnosoriyna cxema naporypoinnoi TEC

CrporieHa TEXHOJIOTIYHA cXeMa MapoTypOIHHOI €NeKTPOCTaHIlii, IO Mpalloe Ha
TBEpAOMY MNaJIMBI, TOKa3aHa Ha puc. 3.1.
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Pucynok 3.1 — TexHonoriuna cxema napoTypOiHHOI €1eKTPOCTaHIi1

[lanuBo y BaroHax, mpoOMIIOBIIN Baru, MOCTYNAa€ B PO3BAHTAXYBAIbHUI MPUCTPIH 2,
3 SIKOrO TPAaHCHOPTHUMM MEXaHI3MaMH NpsIMye€ Ha BYTUIbHUN ckjiaja 3 abo B OyHKepu
KOTeJbHI. Byruuis nmpoxoauTs depe3 JIpoOUIIbHY YCTAaHOBKY 4, 1€ HOJPIOHIOETHCSA 10
MOTPIOHUX PO3MIPIB.

Tpancnoprepamu po3npoOiieHe BYTriuIsl MOAAETbCS B OYHKEpHU CUPOro BYrumwis 5, 3
AKUX TOCTyNae B MIUMHU 6. ByrunbHMil muyl 3 MIIMHIB MJIMHOBUM BEHTUISTOPOM 7
MOJIA€ThCA B TONKY 8 maporenepaTtopa. [IpoykTu 3ropaHHsi, 1110 YTBOPUIIUCS B pe3yJIbTaTl
CHaJIOBaHHS MUY, OMUBAIOTh MOBEPXHI HArpiBy naporeHeparopa (BUMAapHI MOBEpXHI 9,
naponeperpiBau 10, BoasgHuil ekoHomaiizep 11, moBiTpomimirpiBaui 12). Ilicns
30J10yJIOBIOBavYa 13, BIAXIAHI rasu auMococamu 14 BUIanaioThes B atMocdepy depes
aumap 15. TloBitps, HeoOXigHe [Jsi TOPIHHS, TMOJAEThCS B TOIMKOBY Kamepy &
BEHTWISITOpOoM 16 yepe3 mosiTpomigirpiBay 12. 3 TONKOBOi KaMepu IUIAKU 1 OCA/I’KEHA B
30JI0YJIOBJIIOBaY1 30J1a BIABOJASTHCS 3a JIOMOMOTOI0 BOJM MO KaHAJIaX B YCTAaHOBKY 17 mis
nepexkayyBaHHS TIAPO30JOBOI CcyMilli 1 Jaii Ha 3050B1 BiaBanu. lleperpita mapa 3
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naporeHeparopa Mo roJIoBHOMY MHapoIpoBoay HiABOAUTHCS A0 TypOinu 18. Konpencar
TypOiHu 3 KoHJeHcaTopa 19 Hacocamu 20 yepes cucTeMy MilirpiBayiB HU3bKOro THUCKY 21
MOJIA€ThCA B JieaepaTop 22 A BUAAICHHS Ta3iB 3 )KUBUIbHOT BoAu. Boja micis neraszarii
KUBWJIBHUMU HacocaMu 23 depes MiirpiBadi BACOKOTO TUCKY 24 1 BOASHUN eKOHOMai3ep
noJaeThesl B 0OapabaH maporeHepaTopa.

Brpatu mapu 1 KoHJeHcCaTy Ha €JIEKTPOCTAHIli 1 y 30BHIIIHIX CIOXHWBaylB Terlia
MMONOBHIOIOTHCI JTOJATKOBOI XIMIYHO OYMIIEHOIO BOJIOIO, IO IIOJAETHCS HacocaMu 25
4yepe3 BOJIOOYMCHI amapatu 26 B neaepatop. [lapa 3 BimOopy TypOiHM MHiABOAUTHCS O
yCTaHOBKH 29 3 K01 Miirpita Boja BiIBOAUTHCS IO CIIOKUBAYIB.

Yactuna napu 3 Bigoopy TypOiHu Oe3nocepeIHbO IpsIMye A0 croXuBaviB. Boaa s
OXOJIO/PKEHHSI  BIANpalboBaHOI THapu B KOHJEHcaTopax TypOiH  MOJAEThCS
HUPKYJIALITHIMEU Hacocamu 27 3 KaHaily 28, KyIu BOHa MOCTyMHae 3 piuykd abo CTaBKa.
MamuHHui 3a1 1 KOTelbHa 00JiaJHaHI MOCTOBUMHU €JIEKTPUUYHMMH KpaHamu 30 s
MOHTaXY 1 PEMOHTY yCTaTKyBaHHSI.

Enextpuuna eHepris Big reHeparopa 31 BIiZBOAUTHCS 1O 30BHIIIHIX CIIOXHBaYiB
yepe3 TOJOBHUM pO3NOAUIBHUN MNpUCTpit 32 1 MiABUINYBajJIbHY MiACTAHIIIO, a [0
BHYTPIIIHbOCTAHI[IMHUX YCTAHOBOK (€JIEKTPOABUTYHU AOMOMDKHUX MEXaHI3MIB 1 T.I.) —
yepe3 po3NoAUTbHUN NpUCTPii BIACHUX MOTPED.

3.3 Illpu3HayeHHsI NPUHIIUIIOBOI TENJIOBOI CXeMHU €JIeKTPOCTAHIIL

[Ipuznayennss [ITC — BU3HAYUTH CYTh TEXHOJOTIYHOTO MPOLECY NEPETBOPEHHS
TerioBoi eHeprii B enektpuuny. Jlo ckiamy IITC BXxoasTh OCHOBHE 1 JOMOMIXKHE
yCTaTKyBaHHS MAapOBOJSHOIO TPAKTy, IO Oepe ydacTb B MPOLECI MEPETBOPEHHS E€HEPTii,
[ITC BcTaHOBIIIOE OCHOBHI 3B'SI3KM IO TEIJIOHOCII0, 00'€THYIOU1 1€ YCTaTKYBaHHS B €JJUHY
ycTaHoBKy. Bcei enemenTi 1 3B'13ku Ha I1TC 300paxyroTecs B oauy niHito. [Ipu 610KkoBii
KoMIIOHOBIII ycTaTkyBaHHs ctaHlii [ITC 3BoguThes a0 TemnoBoi cxemu Onoky. IIpu He
0JIOKOBI/ KOMIIOHOBII1 OO0JaJHAHHS CTaHIli, IO Ma€ OJJHAKOB1 TYpOIiHU 1 MaporeHepaTopu
[ITC naerbcs (cknamaerbesi) sik cxema opaHoarperatHoi TEC. Ilpu pizHOTHIHOMY
yctatkyBaHHl KEC, nanpuxmnaa 6moku 600 1 800 MBT, IITC cknamgaeThCcsi 3 TEMIOBUX
CXEM IMX IBOX OJIOKIB.

Jns TEL 3 pi3HOTUTHUMH TypOiHAMHU, TEXHOJIOTTYHO 3B's13aHUMHU MiX coboro, [ITC
CKJIQJA€ThCsl K €JIMHA CXeMa, L0 CKIIAJAEThCS 3 B3a€EMO3B'I3aHUX CXEM PI3HOTUITHHUX
arperaris.

Ho cxmany IITC okpiM mnaporeHepaTtopiB 1 TypOiH BXOASTh: pPEreHEepaTUBHI
MOBITPOMIAIrPiBayl 3 0XOJIOKYyBauaMHt; JA€aepaTopu; TpyOOnpoBOAN BiIOOPIB; KUBUIIbHI,
KOHJICHCATH1, MEpPEeXH1 1 APEHa)KH1 HACOCH; BUIMIAPHUKU 1 MAPONEPETBOPIOBAYl 1 OCHOBHI
JiHII KOHJIEHCATy, JPEHaXiB 1 JOAAaTKOBOI BOAM, IO 3B's3yl0Th iX. Kpim Toro, IITC
BKJIIOYA€ JOTMIOMDKHI ~ MPUCTPOI 1 TEMJIOOOMIHHUKH, PO3IIMPIOBadl Oe3MepepBHOIO
npoayBanHs (PBII) 3 oxonomkyBauaMu, 0X0JI0OKyBadi Mapu €KEKTOPIB 1 yUIUIbHEHb. J{Jis
omokiB Big 300 MBt 1 Bume B IITC BkiIOYaOThCS TYypOIHHM >KUBHJIBHHUX HACOCIB,
MOBITPOJYBOK, MIAIrpiBadi MOBITps, TPyOONpOBOAM TMOJayl Mapy Ha CYIIKY I[ajuBa,
HiAITPiB Ma3yTy 1 T. 1.

Ha IITC yka3yeTbcsi TUIBKM YacTUHA apMaTypH, HEOOXiJIHA JJIsI HOPMaJIbHOI poO0TH
yCTaTKyBaHHS.
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[ITC cnyxuth po3paxyHkoBoto cxemoro npoektoBaHoi TEC 1 g03Boiisse BU3ZHAUUTH
BUTpaTH Mapu 1 BOAU [ OyAb-SIKOi IUISHKH CXEMH, BOHA J03BOJIE€ OLIIHUTH TEXHIYHY
JIOCKOHAJICTh 1 3HayHOlO Mipoto ekoHoMiuHicTh TEC. Tlo IITC Bu3HauamoTh
XapaKTePUCTUKHU YCTATKYBAaHHS, SIKI CIIYy’KaTh OCHOBOIO JUIsl HOro BUOOPY 1 AJisi pPO3pOOKU
MOBHOT 200 PO3rOPHEHOT TEMIOBOI CXEMU CTaHIII.

3.4 OcHoBHi mo1oxxkeHHs Mo ckjaaganuio [ITC cranmii

Cxnananng [ITC nos's3ane 3 BUPILIEHHAM HACTYITHUX 3aBJIaHb.

1. Bubupaetscs tun cranuii — KEC a6o TELL.

2. Bubuparothcsi movyatkoBi napamerpu Teruionocia 1 Buay mukiay (KEC ado TEL).
30UTbLIECHHS! arperaTHOi MOTY>KHOCTI MPUBOJIUTH 10 30UTBIICHHS MOYaTKOBUX MapaMeTpiB
napH, 3aCTOCYBaHHS NPOMDKHOIO TNeperpiBy. Y CBOIO 4epry, 3aCTOCYBaHHS BUCOKHX
MOYATKOBUX IMAapaMeTpiB BU3HAYAETHCA HEOOXINHICTIO BHUKOPHUCTAHHA NPSIMOTOYHHUX
naporeseparopiB. Tomy BHOIp MOYATKOBUX IapaMeTpPiB Mapy BU3HAYAETHCS TEXHIKO-
€KOHOMIYHHUM PO3PaXyHKOM.

3. Ilpu npoekryBanHi TEIl mo BcTaHOBIEHIN TEIJIOBINM 1 €IEKTPUYHIN MOTY>KHOCTI
BHU3HAYAIOTHCSA THUIl 1 YUCIO TerloQiKaliiHuX TypOiH, MPOBOAUTHCA iX YTOYHEHHS 3a
Hacnigkamu pospaxyHky IITC. Bubip yctaTkyBaHHS 371HCHIOETHCS HAa OCHOBI HAasIBHOI
HOMEHKJIATypH, a TaKoXX 3 YpaxXyBaHHSIM [MEPCHEKTUB PO3BUTKY EHEPreTUUHOIO
yCTaTKyBaHHS.

4. TTaporeHepaTopu Mpu JOKPUTHYHOMY THCKY 3aCTOCOBYIOThCS OapabaHHOrO, pijlie
MPSIMOTOYHOTO THITY, Y pa3i 3aKPUTUYHUX IMapaMeTpiB — MPSIMOTOYHI.

5. CxeMa pereHepaTuBHOrO MiAIrPIBY >KUBHJIBHOI BOJM BU3HAYAETHCS MOYATKOBUMU
napamMeTpaMM Mapu, TUINOM TypOiH (OAMHUYHOIO TMOTYXKHICTIO), BHIOM ITUKITY.
PosrnsmatoTecss  yMclio, TUN 1 Miclle BKJIIOYEHHS pPEreHEepaTUBHUX MIAITpIBaviB,
’KUBUJIBHOTO HAacoca, Jeaeparopa, cxema 300py ApeHaxIB.

s KEC ocnoBoto IITC € cxema pereHepaTMBHOTO MiIIrpiBy >KUBWIBHOI BOAM, a
st TELL BoHa moeTHYeThCS 3 CXEMOIO BIMYCKY TEIUIOTH 30BHIIIHIM CTIOKHBayaM.

6. Bubip cmoco0y MmiATOTOBKM JOJATKOBOI BOAM (XIMIYHHUNA ab0 TEPMIUYHMIA)
3MIIACHIOETHCS MOPIBHSAHHAM TEXHIKO-€KOHOMIYHMX BapiaHTiB. IIpu TepmiuHOMy criocoOi
MIATOTOBKU BOJM BUOMPAETHCS YUCIIO BUMAPHUX YCTAaHOBOK, YUCIO CTYIEHIB, MicIle iX
BKJIIOYEHHSI B pET€HEPATUBHY CXEMY.

7. Bubip cxemu Bignmyctky temia 3 TEIl mpoBoauThCs 3aleXxHO BIi TUITY 1
napameTpiB TEIUIOHOCIS, 10 BIAMYCKAETHCS, CXEMH CUCTEMH TEIUIONOCTaYaHHs (BIIKpUTA
a00 3akpuTa), CcHoco0y MIATOTOBKH IIIKUBIIOBAJIBHOI BOJH, TEXHIKO-€KOHOMIYHOTO
OOIpYHTYBaHHS MPUUHATOT CXEMH CUCTEMH TETJIONOCTaYaHHS.

8. BuszHavatotbcs THN 1 MiCIle BKJIIOYEHHS JieaepaTopiB 1 >KMBUIBHUX HACOCIB,
nonepeaHs aeaepalis 10JaTKOBOI BOJIM, BOJIU BUMIAPHUKIB 1 TApOTIEPETBOPIOBAYIB.

9. [lepenbavaeTbcss BUKOPUCTAHHS TEIUIOTH JOMOMDKHUX HPHUCTPOiIB, MPUBOIHHUX
TypOiH, €XKEKTOPiB, JJA0IPUHTIB YIIUILHEHD 1 T. 1.

[Ipu cknananui [ITC BpaxoBylOTh CydacHi JOCSITHEHHS HAayKH, IOCBIJ] €KCIUTyaTallii
TEC, mo pfiioTh, HasABHI TEXHIYHI pPO3POOKH, pPE3YNbTaTH TEXHIKO-€KOHOMIYHHUX
PO3paxyHKIB; MICIIEBI YMOBHU: XapaKTep €HEPreTHYHUX HABAHTAXKEHb, BUTJIAJ 1 BapTICTh
najanBa, SKICTh MOYAaTKOBOI BOJIM, MOYATKOBI MapaMeTpH NMapu 1 HEOOX1IHICTh BTOPUHHOTO
neperpiBy napu, 1 Horo BUIIISIA, MOKIMBICTh pOOOTH 3 HEMMOBHUM HaBaHTAXKEHHSIM. Y pasi
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posmpenns TEC npu ckinaganni [ITC BupimytoThCs MUTAHHS BOJHOTO PEKHUMY 3HOB
BCTAHOBJIIOBAHOI'O YCTaTKyBaHHS, MOKJIMBICTb BHKOPHUCTAHHS MaporeHepaTopiB, IO
JII0Th, CTYMIHb PO3BUTKY pereHepariii i T.1.

3.5 llpunuunosa remwioBa cxeMa KEC Ha opraniyaomy najausi

KonneHncaniiiHi elexkTpuyHi CTaHIli BEJIMKOi MOTYKHOCTI Ha OPTraHiuHOMY IMajuBi
OyIylOThCSl B JIaHUW Yac B OCHOBHOMY Ha BHCOKI IMOYATKOBI MapaMeTpu MapH 1 HU3bKUN
KIHIIEBUH THUCK (TJIMOOKMH BakKyyM), IO 3MEHINYE BHUTpPATy TEIUIOTH Ha OIUHUIIIO
BUPOOJIEHOT €JIEKTPOEHEPT1i.

VY KkoHaeHcalliiiHIi yCTaHOBIII Ha OpPraHiYHOMY MajduBlI 0€3 MPOMIKHOIO IMEPErpiBy
napu (puc. 3.2) miaBiA TEIJIOTH 10 LUKy 3A1MCHIOETbCA TUIBKM MPU T'eHepalii napu i
HIAIrpiB1 HOro 10 3aJJaHO1 TEMIepaTypu MeperpiBy.

J 1
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l-napoBuii koTein; 2—-TypbOiHa; 3—enexTporenepaTop; 4—
KOHJIEHCATOp; S—KoHaeHcatHui Hacoc; 6—11HT; 7 — npenaxkuuit
Hacoc; 8—neaepatop; 9—xuBuibHUM Hacoc; 10-11BT

Pucynok 3.2 — TemnoBa cxeMa napotyp0OiHHOT KOHJIEHCalIMHO1
YCTaHOBKHU

[Tapa 3 mapoBoro kotia 1 mpsimye B TypOiHy 2, 10 3HAXOAUTHCS HA OJHOMY Bally 3
enekTporeHeparopoM 3. BigmpaiboBaHa mapa KOHJIEHCYEThCS B KOHJeHcatopi 4,
OXOJIOJDKYBAHOMY IHMPKYJIIOIOUOI0 B TPyOKax TexHIYHOK Boaor. KoHueHncar TypOiHM
KOHJIEHCAaTHUM HAacocoM 5 dYepe3 pereHeparvBHI mifirpiBadi Hu3zbkoro tucky (ITHT) 6
nojaeThes B neaeparop 8. Jleaepatop CiyKuTh JJisl BUAAICHHS 3 BOJU PO3YMHEHUX B HIN
ra3iB; 0OJJHOYacCHO B HbOMY, TaK CaMO SIK B pereHepaTUBHUX MIiJIrpiBavax, >KMBUJIbHA BOJAA
MIAITPIBAETHCS Maporo, M0 BIAOMPAETHCA IS 1HOTO 3 BinOopy TypOinu. Jleaepaiiis Boau
MPOBOJUTHCSA JJI TOTO, MI0O JOBECTH /A0 JAOMYCTUMHUX 3HA4Y€Hb BMICT KHCHIO 1
BYIJICKHCIIOTO Ta3y B Hill 1 TUM CaMUM 3HU3UTH IIBUAKICTh KOPO31i B TpaKTax BOJM 1 MapH.

JleaepoBaHa Bojia KUBUJIBHUM HACOCOM 9 yepe3 pereHepaTUBHI MiirpiBayi BUCOKOIO
tucky (IIBT) 10 nmogaetrhcst B KOoTenbHY ycTaHOBKY. KoHaeHcaT rpiouoi napu (IpeHax),
uo yrBoptoetrhesi B [IBT 10, mepenmyckaerbcsi KackaaHO B Jeaeparop 8, a KOHJEHCAT
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rpitouoi nmapu IIHT 6 monmaerbcs apeHakHMM HacocoM 7 B JIiHIIO, MO SIKIM MpOTIKae
KOHJIEHCAT 3 KOHJeHcaTopa 4.

Hleaepatop Moxke OyTHM BIACYTHIM, IpH IbOMY BMICT KHCHIO B KOHTYpl HpH
3aCTOCYBaHHI JIOCTaTHHO YHUCTOI TJTMOOKO 3HECOJEHOI BOAM MOXKE OyTH BHWINE, HDK Ha
3puuaiinnX TEC, ocKiTbKM B TaKMX YMOBax BiOyBaeThbcs nmacuBizallis craii. [Ipu takomy,
TaK 3BAHOMY HEHUTPaJIbHO-KMCHEBOMY BOJHOMY DPEKHMIi B >KMBHWIbHY BOAY MOJAETHCA B
BHU3HAYEHIN KUIBKOCTI KHUCEHb, MEPOKCU] BOIHIO a00 MOBITPs; JAeaepaTop B cXeMi Mpu
IOMY HE MOTPiOHMUIA.

3.6 KomOinoBaHe BUPOOJICHHS TEIUIOTH i eJIEKTPHUYHOI eHepril

VY koujeHcaliiHii mapoBiid TypOiHl BiJIpanboBaHa Mapa MoCTyIae B KOHAEHCATOP,
7€ BOHAa KOHJEHCYEThCS 1 BiAJla€ TNPUXOBAHY TEIUIOTY MApOYTBOPEHHS BOJI, IO
oxonokye. Llg Teruora, mo craHoBUTH 55+65 % migBeneHoi B KOTJII TEIUIOTH, MapHO
BTPAyYa€ThCs, OCKUIBKU TEMIIEpaTypa OXOJIOKYBaJIbHOI BOJM HA BUXO/1 3 KOHJEHCATOPA
Ha 10+15 °C nepeuirye atMmochepHy.

B Toit xe yac ayig moOyTOBHUX 1 TEXHOJOTIYHUX MOTpeO (HampuKiIaa, I ONaJCHHS
OyaiBenb, MIAINPIBY 1 CYIIKA MaTepialliB) MOTpiOHA MOPIBHIHO HEBHCOKA TeMIepaTypa
terionocis (100+150 °C), kotpum Moxke OyTH mapa, BiAnpanboBaHa B TYpOiHI 10 THCKY,
HEOOXITHOTO TEIUIOBOMY CIIOkKHMBayeBl. B 1boMy BUNAAKy MoOXe OYyTH TMOBHICTIO
BUKOPHUCTaHa TEIJIOTa KOHJIEHCallli BIIMPpalbOBAaHO1 Mapy B TEXHOJIOTYHHUX anaparax s
HarpiBy BoAu a0o0 CyIIKM MaTepialiB, a KOHJEHCAT MOBEPHEHUH B LMKJI TYpOiHHOI
YCTaHOBKH.

TakuM 4YMHOM, OJHOYAcCHE BUPOOJICHHS
€JIEKTPUYHO1 €Heprii 1 TEerIoTH B OJHIN 1 Tii
K€ TEIJIOCWJIOBIA  YCTAHOBIl  BUTIJHIIIE
pPO3AUIBHOTO. Y IIBOMY JIETKO MEPEKOHATHUCH,
SIKIIO TIOPIBHATH 171€aibH1 TEIJIOBI IUKIU B T-
S — miarpami [uisi KOHAEHCAIIHHOT TypOiHU 1
TypOiHU 3 TPOTUTUCKOM. Y KOHJEHCAIIIHIN
TypOiHI  TemioTa BIANPAlbOBAHOI  MapH,
ekBiBaJIeHTHA 1ol ¢irypu lae2l (puc. 3.3),
MOBHICTIO  BTPAya€TbCs, OCKUIBKM  BOHA
BIJIBOAUTBCS 3 OXOJOKYBAJIBHOIO BOAOK. Y
TypOiHI K 3  MIJBHUIIEHUM  THCKOM
BIJIIIpaI[bOBaHOT Mapu (3 MPOTUTUCKOM), sKa
OJIHOYACHO 3 BHUPOOJICHHSIM €JIEKTPOEHEPTii
00CIIyTOBy€ 1 TEIUIOBUX CIIOXKHBauiB, Maike
BCA  TEIUIOTa  BIAOpPAllbOBaHOI  Mapw,
ekBiBajieHTHa momi ¢irypu [;ae;21, Moxe
OyTH BHKOpHUCTAaHA JJIs 3aJ0BOJICHHS MOTPEO
TEIJIOBUX CIIOKUBAYIB.

KoM0iHoBaHe BUpOOJIEHHS Ha TEIUIOBUX EJIEKTPUYHUX CTAHLIAX EJIEKTPOEHEepTii i
TEIJIOTU JJI1 MOOYTOBUX 1 TEXHOJIOTTYHUX MOTPeO 3a paxyHOK BiIOOpPY 1 BUKOPHUCTAHHS
BIJMIpallbOBaHOT Mapu Ha 0a3l LEHTPaTI30BaHOTO TEIUIONOCTAaYaHHS Ha3UBAETHCS
mennogikayicero.

7 h %4

Pucynok 3.3 — IlopiBHAHHS
1IeaIbHUX TEIJIOBUX UKIIB B T-S —
miarpami st TypO1H KOHICHCAIIHHOT 1
3 MPOTUTHUCKOM
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Temnodikailis € OAHUM 3 HaWBAKJIMBIIIMX METOAIB 3HIKEHHS MUTOMOI BUTpPATU
najgnBa Ha TEIUIOBUX €JIEKTpOCTaHIiAX. ToMy B gaHuil yac 6:1u3bko 50 % enekrpoeHeprii
BupoOnsieTbcss Ha TELl, ToOTO Ha cTaHUiAX, € 3A1MCHIOEThCS KOMOIHOBaHEe BUPOOJIEHHS
TEIJIOTH 1 €JICKTPOCHEPT1i.

JUJ1st MOKPUTTS & BCi€i MOTPEOU B €JIEKTPOCHEPrii HEOOX1AHO OKPIM TeIIo(IKaIHHIX
TypOiH MaTu KOHJEHCAIIiHI TYpOIHH.

KoM0OiHoBaHe BUpPOOJIEHHS €JNEKTPUYHOT 1 TEIUIOBO1 €HEeprii 3a0e3neuye 3MeHIIEeHHs
BUTpaTH mnanuBa. [Ipore mnpu Mamid piyHIA TPHUBAJIOCTI TEIJIOBOTO CHOXXKHMBAHHS 1
JENIeBOMY TaJIMBI €KOHOMIYHMUM MOX€ OYTH pO3AUIbHE BHUPOOHHUIITBO €IEKTPUUYHOI
eHeprii 1 teroTy. Lle Komu, enexTpoeHeprisi BUPOOISEThCA KOHIECHCAUIMHUM LUISIXOM, a
TEIJTIOTa BiMYCKAEThCA 3 KoTeabH1 HUu3bkoro Tucky (KHT) (puc. 3.4).

Pucynok 3.4 — TerioBa cxeMa po3AUIbHOT YCTAHOBKH

[TopiBHsIEMO BUTpaTH manuBa (OCHOBHI TE€XHIKO-eKOHOMIYHI moka3Huku) Ha TEI] 1
po3auibHy ycTaHoBKY (PV). 3aranbHi BUTpaTu manuBa Ha PO3JAUIBHY YCTAHOBKY Bpy1 Ha

TEILl Brg; IOPIBHIOIOTH

By = Bygc + Brurs (3.1)
BTEL[ =B, +B;. (3.2)
AGo, BUpaxarouu Bpy i Brg uepe3 MUTOMI BUTPATH NAKMBa, OTPHMAEMO
Bpy :bKEC(NK +NT)+BKHT; (3.3)
Brgy =(bY N, +bi-N )+B_, (3.4)

ne N_, N, — BIANOBIIHO MOTYXKHICTh Mapy IO Wae y BIAOIp 1 yepe3 BCIO TypOiHY B

KOHJIeHcaTop; bl — mmToma BUTpaTa manuBa, MOB'3aHA 3 Maporo BinOOpy; b ~bypc 1

npuitMaouu B, = Byt , OTPUMYEMO
AB =By — B~ bee — b7 N, :

€ T?

(3.9)
1€ THAEKC «p» 03HAYa€ MPOTUTHUCK.

CuiBBigHomieHHss (3.5) mJ03BoJiIE BU3HAYMTH CKOHOMIIO TajiMBa  3aBISKHU
Temnodikanii. 3amintoroun B (3.5) N, =E,_-Q, (N, — IOTYyXHICTb Hmapu Binbopy Ha
Temnodikaiiro; E — IUTOME BUPOOIEHHS €NEKTPOEHEpPrii Ha TEIUIOBOMY CIIOKHBAHHI),
OTPUMYEMO MMUTOMY €KOHOMIIO0 YMOBHOTO nanusa, Kr/I"JIx

Ab=ABIO, = bese — B ) E

€ T?

(3.6)
abo
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Ab=0.15-E,. (3.7)

Hpuiimaroun  E, =50+100 kBr-r/[Jlx, orpumyemo Ab=7.5+22.5 «xr/TIx (B

cepeaabomy Ab=15 kr/I'[Ix). ®opmyna (3.7) HAOUHO TOKA3Yy€ 3AICKHICTh €(HEKTUBHOCTI

tertodikallii BiJl EeHEPreTUYHOI JOCKOHAIOCTI BUPOOJICHHS €JIEKTPOCHEPrii Ha TeTUIOBOMY

cnokuBaHHi, T00T0 Bi nmapametpiB napu 1 KKJI typ6inu 1 TELL. Ilpu Binmycky Temiotu
0,=10° T'[[>x eKOHOMisl YMOBHOTO IaJIHBa 3a paxyHOK Temtodikarii AB ~ 15000 T.

3.7 llpunuunosi tennoBi cxemu TEILL Ha opraniyaomy najausi

TELl matoTh BuIllI eHepreTHyHi nokazHuku B nopiBHsAHHI 3 KEC, ockinbku 4acTuHa
TEIUIOTH, BIAMPALbOBAHOI B TypOiHI Mapu, BUKOPUCTOBYETHCSA Y 30BHILIIHBOTO CIIOKHBAYa.
[Ipy MOBHOMY BUKOPHUCTaHH1 TEIUIOTH BIANPALbOBAHOI B TypOiHi apy BTPATU TEIUIOTU B
XOJOJHOMY JDKepesl BiACYTHI (TypOiHM 3 MPOTUTHCKOM), a NpPH YacTKOBOMY — B
XOJIOAHOMY JiKepeni (KOHJeHcaTopl) BTpadaeThess MeHIIe Teriotu, Hixk Ha KEC.

TELl MoXXyTh MaTu TypOiHM 3 NMPOTHUTHUCKOM a00 KOHJIEHCAIliH1 3 peryjab0BaHUMU
BimOopamu napu (puc. 3.5).

3

LY emte o 4 A

4

/
oy
* V/ " > 10 7 * ‘/ .

a 4]

1 — mapoBuii koren; 2 — POY; 3 — typOoarperat; 4 — TEIJIOBUN CIIOXKHUBAY;

5 — KoHJeHCcaTop; 6 — HACOC 3BOPOTHOrO KOH/AEHCATY; 7 — KOHAEHCATHUI Hacoc,
8 — napa 3 Bi10OpiB; 9, 12 — napa Ha pereHepaTUBHUM MIAIrPiB 1 B leaepaTop;
10, 14 — perenepatuBHi NiAIrpiBadi HU3bKOTO U BUCOKOI'O THUCKIB;

13 — >xuBUIIBHUIA HacOC

w

Pucynok 3.5 — Cxemu TEII Ha opraniynomy nanusi: a — 3 TypOiHOIO 3
MPOTUTUCKOM; 6 — 3 TYpOIHOIO 3 PETyJILOBAHUM BIOOPOM Mapu

VY cxemax 3 TypOiHamu 3 nipoTuTuckoMm (tuny P) (puc. 3.5a) Bcs BianmpaiioBaHa napa
MOJAETHCSL TEIUIOBOMY CITOXKHMBAUEBl, TOMY ICHYE MpsiMa 3aJICKHICTh MK €JIEKTPUYHOIO
EHEepri€ro, IO BHUPOOJISEThCA, 1 BUTpaToro Imie€i mapu. [Ipu 3HMKEHUX EINEKTPUUYHUX
HaBaHTA)XCHHAX YaCTHHA MapH MPOIYCKaeThCs okpiM TypOiHu dyepe3 POY; npu BucOKux
CJICKTPUYHUX HABAHTAKCHHSAX 1 HEBEJWKIM moTpebi B Mapi y TEIJIOBOIO CIOKHUBada
HEJIOCTaTHA E€JEKTPOCHEPris BBIPOOJSETHCS HA  EIEKTPOCTAaHUIAX 3 TypOiHaMu
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KOHJIEHCAI[IHHOTO TUNy. TakUM YWHOM, YCTaHOBKAa BUKOPUCTOBYETHCA JIOCTATHBO
epeKTUBHO TUIBKM Yy pa3l, KOJIM BOHA pO3paxoBaHAa Ha Ty YacCTHUHY TEIJIOBOTO
HABAHTAXXEHHSA, sIK€ 30epira€TbCsi MPOTIAroM OUIBIIOI YacTHMHM pPoOKy. THUck mapu 3a
TypOiHOIO BUOUPAETHCS HA BUMOTY CIIOXKMBaYa.

Ha ycranoBkax 3 TypOiHaMu 3 peryiaboBaHUMU BimOopamu (puc. 3.56), BUpoOIeHHS
€JIEKTPUYHOI €Heprii 1 BIIMYCK TEIUIOTH MOXYTh 3MIHIOBATHCS B JOCTATHBHO IIMPOKHUX
MeXaxX HE3aJIeKHO OJuH BiJ ojHoro. llpu npboMy MNOBHa HOMIHaJbHA EJIEKTPUYHA
MOTYXHICTh JOCATAETHCS MPU BIICYTHOCTI TEIJOBOrO HaBaHTaXeHHs. TypOiHM TaKoro
TUIYy MaloTh 3a3BUYail OAWH, 1Ba a00 HaBITH TpU peryianoBaHi BinOopu. Ilpu omHoMmMy
peryiboBaHOMY BiIOOpI mHapa, MO0 BIABOJUTHCSA Bi TypOiHM, MOXE IOCTyHaTd Ha
BUpOOHUY1 MOTpedu (TypOinu tuny I1) abo Ha Temnodikariito (TypOinu tumy T). IIpu aBOX
perynboBaHuX BigOopax abo oOuaBa BinOopu € terodikamiiiaumu (Typoinu tuny T), abo
OJIMH 3 HUX € BUPOOHUYHUM, a 1HIIUN — Termnodikauiiaum (Typ6inu tumy IIT). € takox
YCTAaHOBKH 3 OHUM BUPOOHUYUM 1 IBOMA Bi1OOpamMu TeriodiKaiiHUMH.

Poboui npornecu nmapu B TypOiHAxX 3 MPOTHUTHCKOM a0O0 peryib0BaHUMHU BinOopaMu
AKICHO He BiAp3HAIOTHCS Big mpoueciB B TypOiHax KEC. Ilpore Ha ycTaHoBkax 3
MPOTUTUCKOM pOOOUYMI MPOIEC MOXKE 3aKIHYYBATUCS Ha I, S-Iiarpami A0 TPUKOPJOHHOI
KpuBOi (B 00JaCT1 c1abomneperpitToi napu).

3.8 TepmoannamiyHi OCHOBH P0o0OTH NAPOTYPOIHHUX €JIEKTPOCTAHLIN
3.8.1 Huxa Penkina B T-S — giarpami
OCHOBOIO TEXHOJIOTTYHOI'O MPOLIECY BUPOOJIEHHS €HEPTii NapOBOIO TypOIHOIO € LUK

Penkina (puc. 3.6, 3.7), mo ckiagaeTbes 3 1300ap MiABEICHHS 1 BiIBEJACHHS TEIIOTH 1
aaiabat poOoTH mapu B TypOiHi 1 poOOTH >KMBUIBHOTO HAacoca:

Do o o o
Ty
nn T
T oM
MK
zﬂ‘
Luu T
) ke . N
Do te iy @"\ 3, xnwgkr R}
Pucynok 3.6 — Ternosa cxema KEC Pucynok 3.7 — Llukn BoasHOI

napu B T-S — giarpami:
a — 1eaNbHAN; 6 — TIMCHHUI
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1-2 — agiabaTHe poO3UIMPEHHS Mapy B TypOOYCTaHOBII];
2-3 — KOHJIeHcallls Tapu B KOHIEHCATOPI;
3—4 — cTUCHEHHS BOAY B KOHACHCATHOMY 1 dKUBUJIBHOMY HacOCax;
4—5 — migirpiB BOAM J0 TEMIEPATYpU HACUUYEHHS f; B pereHepaTUBHOMY MiAIrpiBadi i
BOJISTHOMY €KOHOMaM3epi;
5—6 — nepeTBOpPEHHs BOJU Ha Mapy;
6—1 — neperpiB napu B naponeperpisaui (I111).
Tepmiunnii KK/I nukny Penkina
_ QO — QKa _ (iO _iHB)_(iKa _i1,<)
n = = — ; 3-8)
QO lop =l
ne Qo=ip — iy — BUTpATa TEIUIOTU 3 rapsvoro jxepena; (., — BTpara TEIUIOTH B
XOJIOAHOMY JoKepeni (mpu aniabaTHOMY PO3IMIMPEHH1); Io, iy, Ixas [k — BIAMOBIIHO
EHTaJIbITISI CBLKOI Mapu, OCHOBHOTO KOHJAEHCATY MICHs CTUCHEHHS B KUBHJIBHOMY HACOCI,
BIIMPAaILbOBAHOT Mapyu TMPHU 130€HTPOMIHOMY (a71a0aTHOMY) PO3IIUPEHHI 1 KOHAEHCATY
BIJIIIpaI[bOBAHOT MapH MMPU HACUUEHH], KJ[K/KT.
®opmyiy (3.8) 3anuiiemMo y BUTIISI1
gy = Tl =) _Hyhy (3.9)
Ip — Ik _(lms _lK) QO _hHa
ne H, — apiabatHuii terionepenasn napu; h,,=i,—i, — 130€HTpoIiiHa podoTa Hacoca,
€KBIBaJEHTHA MIiAIrPIBY BOAM B HbOMY; (Jy '— BUTpara TEIUIOTH Ha TypOiHy O0e3
ypaxyBaHHS pOOOTH >KHBHJIBHOT'O Hacoca.
SIk11o He BpaxoByBaTH poOOTY KMBUIJIBHOTO Hacoca, TO
noim R G.10
R )
Butpara eneprii Ha miJIBUILIEHHS TUCKY BOJM B Hacoci ckianae 3+4 % pobotu napu B
TypOiHi (25+35 k/[x/kr). Takum ynHOM, POOOTA KUBUJIBHOIO HACOCAa — OCHOBHA CKJIa/10Ba
BUTpaTH €Heprii Ha BJACHI NOTPeOH eIeKTPOCTaHIII].

3.8.2 BruiinB mo4aTKOBHUX MapaMeTpiB NApH HA TEIUIOBY €eKOHOMIYHICTH
KOH/JCHCANIHHUX TYypOiH

[1ig moyaTKOBMMHU MapaMeTpaMU PO3YMIIOTh TEMIIEpaTypy ty 1 TUCK Py Hapu nepen
aproMaTu4HuUM ctonopHuM kianaHoM (ACK) typ6Oinu. IlinBumienHs po, ty 103BoJIsi€
30utpnTH KK/ nukiy — e ronoBHe mxepeno ekonoMii nanusa Ha TEC.

1. Tlowamxosuii mucx napu p,. 3poctanus KKJ]I nukiny PenkiHa mpu miIBUIIEHHI
TUCKY Po A0 po '00YMOBIIEHO THUM, 1110 3pOCTA€E CEPEIHS TeMIEpaTypa MiABEACHHS TEIJI0TH
B KOTJI, OCKUIbKH 30UIBIIYETHCS TEeMIIEpaTypa HACUYEHHS tg, @ TaKOX MIIBULICHHSAM
TEeMIIepaTypu PEreHepaTUBHOIO MiAIrPIBY KUBUIBHOT BOoAM. OTXKe, 3MEHIIYIOThCS BTPATU
TEIJIOTU B1J] HEOOOPOTHOIO TEIJIOOOMIHY MPH KIHIIEBIA pi3HUII Temmepatyp (puc. 3.8).
30UTbLIEHHST po TNPUBOAUTH N0 30UIblIeHHA  afiabarHoro  Teruionepenagy H
(Ho<H'(<H"'y). IIpoTe npu miBUILEHH] P, TYCTUHA MapH 3POCTAE, 3MEHIIYETHCS MUTOMUMN
o0'eM 1 BHCOTa JIONATOK, a, OTKe, 1 00'€eMHa BUTpaTa mapu yepe3 TypOiHy. KpiMm Toro
MIABULIEHHS P MPUBOJIUTH 10 3MEHIIEHHS CTYIEHS CYXOCTI Mapu Ha BUXO1 3 TypOIHU
Xp<Xj, 110 BUKJIMKA€ €pO31l0 OCTAHHIX CTYIEHIB JIONATOK TypOiHU BiJ poOOTH Yy BOJIOTIN
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napi. [Ipu npomy 3pocTaroTh BTpaTH 13-3a MPOTIKaHb Yepe3 3a30pu B TYpOIHHOMY CTYIEHI

1 KiHIeB1 yuiuibHeHHs. e mpuBoauTh 10 3MeHIIeHHsS BHYTPIIHBOTO BigHOCHOTO KKJI 14
TypOiHU.

r o 0 S0 OAHOYACHO 3 MIABUIIEHHSAM p, 30UIBIIUTH

To —pr—t MNOTYXHICTh TYpOiHH, TO LHMM KOMIIEHCYBaTUMEThCS

. ! 3MEHINEHHS TTHTOMOTO o0'emy i BETMIHHA 1o abo He

[P 1 3MIHATHCS, a00 3MEHILIUTHCS TPOXH, a 30UIbILICHHS 7, Oyze

| ICTOTHHM.

, [IpuitHATO YOTHUPHU CTYINEHI NOYATKOBOI'O TUCKY MapH:

00 X1 3,4; 8,8; 12,75 1 23,5 MIla. [lux cTyneHiB TUCKY JOCUTD,

- 100 BUOpaTH ONTUMAJIbHI MapaMeTpu napu st Oyab-sKoi

s MOTYXHOCT1 TypOiHU. BUHATOK CTaHOBUTH 1HTEpBal

PH?yHOK 3.8~ HHKH , notyxxkHoctet 300-500 MBt, konmu mnepeBarn Morim 6
Penkina B 7-S — niarpami Matu ycTaHoBkH Ha 16,5 MIIa. YcranoBku Ha p, Big 17 1m0
22 MIla npakTUYHO HE 3aCTOCOBYIOTHCS, OCKUIBKH B I[bOMY 1HTEpBajl TUCKY (ITOOIU3Y
KPUTUYHOI TOYKH) MOTIPIIYETHCS TEIUIONEpeaaya BiJ CTIHOK MOBEPXOHb HArpiBy KOTaa A0
BOJIH.

2. Tlouamkosa memnepamypa napu ty. llpu 30unblIeHH] f) (py=const) 3pOCTaIOTh
aniabaTHUN Terulonepenaj B Tpoleci 1 CTYMiHb CYXOCTI MHapH, IO NPHUBOIUTH MO
3poctanns KKJI. ITigBumiieHHs #) IpakTHYHO 0OMEXKY€EThCSI MILIHICHUMHU 1 TEXHOJOTTUHUMU
BJIACTUBOCTSIMU METAJIIB, 1X HAJIIMHICTIO 1 eKOHOMIUHICTIO. [0 #=452 °C 3acTOCOBYIOTh
ByIIenieBi ctami; 10 #=552 °C — cmaboneroBani, a mpu 527 °C < t, <597 °C — crani
(bepuTHO-MapTEHCUTHOTO 1 ayCcTeHITHOro KiaciB. [lpu mepexoai 10 HAaCTymHOTo Kiacy
CTaJll BapTICTh YCTAHOBKHU 3pOCTA€E B 2+5 pa3iB.

Po3paxyHkamu BCTaHOBJIEHO, 110 MIABUIICHHS TemmnepaTypu roctpoi napu Ha 50 °C
3MEHIIly€ TUTOMY BUTpaTy nanusa Ha 2+5 % y yctaHoBkax 0e3 mpomrieperpiBy i Ha 3 % y
YCTaHOBKaX 3 MPOMIIEPErPIBOM 32 YMOBH, 11O f;; 32 IPOMDKHUM MaponeperpiBayeM TaKkox
3poctae Ha 50 °C. Ilpaktuuno, Bci TypOiHu notyxHicTi0O 100 MBT 1 Bullle BUKOHYIOTHCS
Ha 1,=535+540 °C abo Ha ¢,=555+560 °C (m1s miaBUIIEHHS HAAIHHOCTI pOOOTH METally
TeMreparypa napu Moxke Oyrtu 3HWxkeHa Ha 5+10 °C mnopiBHIHO 3 TPaHUYHO

JOMYCTUMOIO0). YCTaHOBKH 3 BHILOIO £, IO
e A BUMAaraloTb BEJIMKOI BHUTpPAaTH ayCTEHITHUX
CTaJIel, He 3HAXOJATh IMPOKOT0 3aCTOCYBAaHHS
B TEIJIOCHEPTeTHIII.
650 3aJeKHICTD MDXK II0YaTKOBUMU
napamMeTpaMu mapd 1 MOro BOJIOTICTIO 3a
600 OCTaHHIM CTyINEeHeM TYpOiHM NOKa3aHa Ha pUC.
3.9. I3-3a epo3ii JOmMaToK OCTaHHIX CTYMHEHIB
550 L (1-x)=0,13 BEJIMYMHA TPAHUYHO JOIMYCTUMOI BOJIOIOCTI 3a
. T . TypOiHOIO 0OMexyeTbes 8+10 % npu JTOBXHUH1
0 5 10 15 p,MMa  OCTaHHBOI Jonatku 7501000 mm 1 13 % — mpu
noBxHHI 10 600 MM.
Pucynok 3.9 — 3anexHicTs Mi’*‘" Jns Ttyp6iH motyxHicTio a0 100 MBT
TEMIICPATYPOIO M THCKOM I'OCTPOL  nocrarupo 3actocysanns LIHT 3 monmarkamm
Tapi TIpH BOIOTOCTL TIApH 33 500+600 Mm. OnTuManbHMIl TUCK Mapu IJIs
TypOinoto 10 u 13 % .
Takux TypOiH He mnepeBuurye 10 Mlla.

(1-x)=0,1

o
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Binnosinuo 1o puc. 3.9 ang Takux TypOiH 32 yMOBaMH JOMYCTUMOi BOJIOTOCTI Mapu 3a
HHT npocuts matu neperpiB 6mm3bko 500 °C. Typ6inu N,=160 MBT Bukonyiotbcs 3
OCTaHHIMH JIonmaTKaMH 3aBa0BXKH 7501000 mm Ha trck 12,75 MIla 1 Buie 1, Sk BUIHO 3
puc. 2.9, s Hux ¢, > 630 °C. Ane Takuil neperpiB eKOHOMIYHO HE NOLUIbHUHN. SKIIO X
BBECTH NPOMDKHHUU MeperpiB, To 0OMEKEHHS O BOJIOIOCTI Mapu 3HIMAIOThCs. ToMmy BCi
KOHJIEHCAIIiHI TypOiHU 3 TUCKOM TocTpoi nmapu 12,75 Mlla 1 Buile MaloTh TPOMIKHUN
neperpis, 3aBASKU SIKOMY IIpU €KOHOMIYHO BHUMpaBAaHiil Temneparypi neperpisy 540+565
°C muToma BUTpaTa NajduBa 3HWKYEThCA Mpubau3Ho Ha 4%. Temmeparypa mapu Mmicis
MPOMDKHOTO NEPErpiBy 3a3BUYail MpuUiMaeThcs TaKOI XK, SIK 1 TTOYATKOBAa TeMIlepaTypa
neperpitoi napu, Tooto 540+565 °C.

Ha TEIL] octanHi ctyneHi TypOiH MaOTh BIJHOCHO KOPOTKI JIONIATKH (3HAYHA YaCTUHA
napy BIABOJUTHCS Y BIIOOPH) 1 A1 HUX JOMYCTUMI TapameTpu p,=12,75 MlIla, ¢t,> 550 °C
0e3 MPOMIKHOTO NIEPErpiBy MapHu.

3.8.3 BB KiHIeBMX MapaMeTpPiB Napu HA TeMJI0BY eKOHOMiYHicTh TEC

3 TepMOAMHAMIKM BIIOMO, 110 YMM HIDKYa TeMIlepaTypa, NpU SKid BiIBOJUTHCA
TeIJI0Ta 0 XOJIOJHOTO JKepena, TUM Bulle Tepmiyauii KK mukoy.

VY  nmapoTypOiHHUX YCTaHOBKAaX TeMIlepaTypa BIABOAY TEIUIOTH BU3HAYAETHCA
TEeMIIepaTypol0 KOHJAEHcallii ado TUCKOM Mapu B KOHAeHcaTopi. THCK B KOHJIEHCAaTopi
3aJIEKUTh Bl TEeMIEPaTypu 1 KUIBKOCTI BOJU OXOJOJKEHHS, TEMIIEPAaTypHOTO HAIopy,
MUTOMOrO0 TMApOBOT0 HABAaHTAXKEHHsSI KOHJEHcAaTopa 1 HOro eKCIUIyaTalliHOIro CTaHy
(ILUTBHICTD CHUCTEMH, €(EKTUBHOCTI BIJICMOKTYBAHHS TIOBITPSl, YHUCTOTH TOBEPXHI
OXOJIOMKyBaHHsI). TemrepaTypa OXOJOJKYyBajJbHOT BOAM 3aJ€KHUTh BIJ KIIMAaTHYHHUX
YMOB, CUCTEMH 1 JKEpEJ BOAOIOCTAYaHHs CTaHIli (piuka, CTaBOK, IPaJUpHI 1 T.I1.).

[Ipu o0OpoTHOMY BOJOIOCTa4aHHI 1 OXOJOJKYBaHHI BOJIM B TPaJUPHIX,
Opu3KajdbHUX OaceliHax TeMIlepaTypa OXOJIOJKYBAJIbHOI BOoAM ckianae 15+25 °C,
BIIMOBIIHO UMM TeMIeparypaM B KOHJEHCaTopax TypOiH TEOPETUYHO MOKHA
miaTpuMyBatn THCK mapu 0,02+0,04 kre/cm’,

3 MOHWKEHHSIM KIHIIEBOTO TUCKY 3HAYHO 30UIBIIYEThCS aiadaTHUM Terionepena,
3MEHILYETHCS TEMIlepaTypa BIABEIACHHS TEIUIOTH, 110 MPUBOAUTH 0 3MEHILIEHHS BTPATU
mpare3aTHOCT1 Bl HEOOOPOTHOIrO TEII00OMIHY B KoHAeHcartopi 1 minBuineHHs KKJ|
TypOinu. KiHueBa temmepatypa mapu fx cydacHux KpynHux KEC 3MmiHIO€TBCS B
HeBeMKuX Mexax 22+37 °C (p=0.02+0.04 KFC/CMz). 3amxkeHHs p, 3 0.04 1o 0.02 Krc/cMm”
migBuinye KKJ[ imeanbHoro mukiy mnpubnuzHo Ha 4 %, ane 30uiblIye 00'eM mapu
npuOIM3HO B 2 pas3u, 10 YCKIAJHIOE OCTaHHI CTYIEHI 1 BUXJIOMHI YaCTHMHHU TYpOiHH,
30pOXy€e ii BapTICTh. BUIbIIICTE TYpOIH pPO3PaxOBYIOThCS HA THCK B KOHJIEHCATOPI
0.03+0.05 Krc/cm’,

[Ipu excmyartaiii TypOIHHOI YCTAaHOBKH OOCIYTOBYIOUOMY IEPCOHANY 3aJa€ThCs
€KOHOMIYHHMM TUCK B KOHJEHCATOP1 (EKOHOMIYHUHN BaKyyM), BEJIMUMHA SIKOT'O 3MIHIOETHCS
3aJIeKHO Bl 3MIHM TEMIEpaTypd OXOJOJKYBaJIbHOI BOJM 1 NPOMYCKYy Mapu B
KOHJIeHCaTop. B 1boMy BUNAAKY 31CTaBISIOTHCS 30UTBIIEHHS BUTPAT MOTYXHOCTI Ha
M0/Iavyy OXOJOJKYBaJbHOT BOJAMU JUIsl 3HUIKEHHS TUCKY B KOHJEHCATOpl 1 MiJBUIICHHS
MOTYXHOCTI TypOiHU TpU 1bOMY. EKOHOMIYHMN BakyyM NOBUHEH 3a0e3ledyBaTH Y
pE3yNIbTaTi MAaKCUMAJIbHUN MPUPICT MOTYKHOCTI.

KinneBuii THCK mapu B TOPOTUTUCKY ab0 BiAOOpI TypOIHM BU3HAYAETHCS B
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OCHOBHOMY BHMOTaMU TEIUIOBUX CIOXKBauiB. J[Ji1 MIABUIIEHHS TETJIOBOT €KOHOMIYHOCTI
TakuX TYpO1H HEOOXIHO MO MO>KJIMBOCTI 3HMKYBATH THUCK B1IOMpaeMoi mapu B MexkKax,
110 JOIMYCKAIOThCS CUCTEMOIO PETYIIOBAHHS TypOiHHU, 1 IPU MOBHOMY 33/I0BOJIEHHI BUMOT
CIO’KMBaya 1o THUCKY, TEMIIEpaTypl 1 BOJIOTOCTI MMapu abo Mo TeMmepaTypi rapsdoi BOIU.
[ligBUIIEHHST TUCKY Mapu y Bi1OOp1 NPUBOAUTH 10 3HAYHOI'O MOTIPIIEHHS €KOHOMIYHOCTI
TerodikaiifHOl yCTaHOBKH.

3.8.4 IIpomikHuil neperpis napu

[IpoMixkHMIA TeperpiB Napu 3aCTOCOBYIOTH JJIsl HACTYITHUX I[11€H:

a) MiJBUILEHHS CTYIEHS CYXOCTI Tapy HAa BUXO/1 3 TypOiHHU;

0) migBumieHHs nparesnatocti napu 1 KKJ[ typOiHu 3a paxyHOK MiABEICHHS 10
napu JOAATKOBOi TEIUIOTH (AKIO ' ocp>lfocp, TYT focps Locp — CEPEIHA TEMIIEpaTypa
MIJBEICHHS TEIJIOTH B IUKJI1 3 TPOMIIEPETPIBOM 1 O€3 HHOT'O BITIOBITHO);

B) MIJABUIIEHHS TOYAaTKOBOI'O TUCKY MapH py MOHAJ CHOJyYeHe HOro 3HaYeHHS.

[Ipomixkuuii neperpiB napu no3poise nmigsuiutu KK/ typboycranoBku Ha 7 %, 3
ypaxyBaHHSIM BTpaT TEILUIOTH — Ha 4 %.

[ukn PenkiHa 3 mMpoOMDKHUM IeperpiBoM mnapu 3o0paxenuit Ha puc. 3.10: 1-a —
aniabatHe po3umupeHHs napu B | cryneHi TypOiHM; a-b — meperpiB napu B MNPOMDLKHOMY
naporneperpisaui; 6—2 — azgiabarHe posmmupeHHs napu B I crymeni TypOinm; 2-3 —
KOHJIEHCAlllsl TMapu B KOHAeHcaTopi; 3—4 — CTHCHEHHS BOJAUM B KOHJACHCATHOMY 1
KUBWIBHOMY Hacocax; 4-5 — miairpiB BOAM JO0 TeMIepaTypud HACUYECHHS B
pereHepaTMBHUX MiJIrpiBayax 1 BOASHOMY €KOHOMaii3epl; 5—6 — mepeTBOpEeHHsI BOJU HA
napy; 6—1 — neperpiB napu B OCHOBHOMY IaponeperpiBayi.
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Pucynok 3.10 — Iukn Penkina 3 Pucynok 3.11 — Cxema TEC ¢
MPOMDKHUM TEPErpiBOM Mapu MPOMIDKHUM MaporeperpiBayem

3aCTOCOBYIOTh TpU CIOCOOM MPOMIDKHOIO MEperpiBy mapu: ra3oBuil, NapoBHi, 3
MPOMDKHUM TEIUIOHOCIEM. B OCHOBHOMY 3aCTOCOBYIOTH Ia30BUM MPOMDKHUNA THEperpiB
napu. [lpomikHMII mapomeperpiBad po3MILIyIOTh B KOHBEKTHBHIM IIaxTl KOTJIA
(t=600+700 °C), mo nIABUIIYE HAIIMHICTh, CHOPOUIYE MYCK 1 3YNUHEHHS OJIOKY
(tin=t7e=540+570°C). 3Bakaroun HAa HEBUCOKMM THCK Tlapu B  MPOMDKHOMY
naporneperpisayi p,; BUOIp MapKu CTal sl MPOMDKHOI'O TIaporeperpiBada mpocTilie HiXK
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IUIsl maporeperpisada cBixoi napu. [Ipu ogHOCTyniHYaTOMY MPOMDKHOMY MEperpiBl napu
npuitMarothb p,=(0.15+0.2)po.

Cxemu 3 ra30BUM IPOMDKHHUM MeperpiBoM napu (puc. 3.11), matoun BUCOKY TEILIIOBY
€KOHOMIYHICTh, MAalOTh HACTYMHI1 HEJOJIKH: a) JTOBXKHHA TPyOONPOBOIIB MPOMIKHOTO
neperpiBy napu, eHepreTMuHa BTpaTa B HUX, YCKJIQJHEHHS MapOBUX KOTIIB; 0) BeluKa
MICTKICTh MapoOINpOBOMAIB 1 MaporneperpiBadya MPOMIDKHOTO MEPEerpiBy Mapu BUKIUKAE
HeOe3MeKy pO3roHy TYpOOYCTaHOBKM MpHU CKUJAHHI HABAaHTAXXEHHS, B YCTAaHOBKaxX 3
MPOMDKHUM TIEPETpiBOM Mapu OKPIM PETYIIOI0UHUX 3aCTOCOBYIOTh 3aXMCHO-BIJICIUHI
KJIalaHu Tepel BXOJAOM Napu B TypOiHY; B) YCKIQJAHIOETBCS CXeMa peryJtoBaHHs
[IapoOBOro KOTJA.

BkazaHux HeJO0JIKIB HEMae MpU MapOBOMY NPOMIDKHOMY NEpPErpiBi mapu (CBILXOIO
abo BinOipHOIO Maporo). [3-3a manoi ekonoMii manusa (2+3 % Npu BUKOPUCTAHHI CBLKOI
napu 1 1+2 % — BiAOIpHOI Mapu), a TaAKOX 13-32 TOPONKYAHHS YCTATKYBaHHS OCOOJMBO B
ApyroMy BUIAJKY NapoOBHM MNPOMDKHUN NEperpiB Mapu HE 3acTOCOBYIOTh. llapoBuii
MPOMDKHUM TeperpiB mapu 3actocoByloTb Ha AEC 3 TypOiHaMu HacH4YeHOi mapu JUis
0OME>KEHHS MOro BOJIOTOCTI.

[Ipu cepilinomy Bunycky ycratkyBanHsa TEC npuiinara yHigikaiis py 1ty Ha KEC 1
TEL. Ilpu p,=13 MIla npomikHuii neperpiB mapu 3actocoByioTh Tulbkn Ha KEC.
3acTocyBaHHA IpOMiKHOTO neperpiBy napu Ha TypOiHax T 1 IIT npu py =13 Mlla nnsa
oOMe)XeHHsI KIHIIEBOI BOJIOTOCTI mapu (x;) He Tak HeoOximHo, sik Ha KEC, ockimbku
OCHOBHUU TOTIK Tapu BIIOUPAEThCA ISl 30BHIMIHBOTO crokuBava. KonHmeHcariiHun
MOTIK Tapu HEBEJIMKHH, Mpalioe B OCTaHHIX cTyneHsx TypOinu 3 MamuMm KKJ[ 1 mae
JOIYCTUMY KIHIIEBY BOJIOTICTh. TakuM 4MHOM, NpoMIXHUM neperpiB napu Ha TEL] menm
exkonoMiunui, Hixk Ha KEC.

[Ipu mnpomixkHomy mneperpiBi mapu Ha TEL[ 3poctae Temmneparypa mnapu,
BUKOPUCTOBYBAHOT JIJIsl 30BHIIIHBOTO crioXuBava. [Ipu 3aganomy BilycKy TemioTH O, =
D,(i; — ix) 1 TMABUIIEHH] €HTaubMii mapu BiAOOpY i; BUTpata mapu D, Ha 30BHILIHE
TEIJIOBE CIOXXUBAaHHSA 3MEHIIYETHCS, 110 BIANOBIAHO 3HIKYE €(eKT BiJ 30UIbLIECHHS
po0OTH TerTogiKaIifHOro NOTOKY B TypOiHI 3aBASKHA MPOMDIKHOMY NIEPETPiBY MapH.

Ha TEL] noBuHeH 311iCHIOBATHCS MPOMIDKHUN MEPErpiB 3araibHOro MOTOKY MapH, sK
TeriodikanifHoro, Tak 1 KoHAeHcaiMHOro. OCKUIBKA ONTUMAIbHUI THUCK MPOMBKHOIO
neperpiBy napu (py,=2.5+4.0 Mlla) na KEC nabaraTo Buiie 3a TUCK TeIu1o(iKaliiHOTro
Bin6opy Ha TELL (p,=0.1+1.5 MIIa), To Tum Outble py,,; HAa TELl moBuHHO OyTH BHUILE P,

[IpoMixkHMIT TIeperpiB TUIBKM KOHJEHCALIMHOIO IMOTOKY Mapu Majo e(pEeKTUBHHII.
Mainy ekonomito teriotu (1+2 %) nae mpoMi>kHUM nieperpis nmapu Ha nmpomucinoBux TELL

3.8.5 Hag0ynoBa sik MeTOX MiABMILCHHS €HEPreTHYHOI
e()eKTUBHOCTI TENJIOCHWIOBUX YCTAHOBOK

OmuuM 13 3axo0[iB, IO JO3BOJSIOTH TMIABUIIUTH E€KOHOMIYHICTh 1CHYHOUHUX
€JIEKTPOCTAHIIA HU3BKOIO TUCKY, € iX HanOynoBa. Ilpu HanOynoBi icHyro4doi cTaHmii 3
BUKOPUCTAHHSAM 1i MaJMBOIOJAYl 1 BOAOMOCTAYaHHS BCTAHOBIIOIOTHCS MaporeHepaTopu
BHCOKOTO THUCKY 1 mpeaBkirodeHi TypOiHu. [lapa, mo BiampaliroBaiga B MpeaBKIIOYCHIN
TypOiHi, MOCTyNae A0 ICHYIOUHUX TYypOiH HHU3bKOro THCKY. KOTiaM HU3BKOro THCKY IpH
HpOMy ab0 HE BUKOPUCTOBYIOTHCS 30BCIM, a00 BHUKOPUCTOBYIOTHCS YaCTKOBO IS
KUBJICHHS Tapol0 TypOiH HM3BKOIO THUCKY 1 B SKOCTI pe3epBHUX a00 MIKOBUX s
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TEIJIONOCTAaYaHHS.

Han6ynosa TEC (puc. 3.12) aHanoriuHa Mo TEXHOJOTIYHIM CXeMi JBOXBAJIBLHOMY
arperaty BUCOKOIO THUCKY, J€ 3aMICTh YaCTMHU HHU3BKOT'O THCKY BUKOPHUCTOBYIOTHCS
BCTAaHOBJICHI Ha cTaHIlii TypOiHu. TeruioBa €KOHOMIYHICTh HaJA0yIOBAaHOI CTaHIIli, SK
MpaBUJIO, HUXKYE, HK €KOHOMIUHICTh HOBHUX CTaHIIIM Ha Taki K MOYATKOBI MapaMeTpH,
BHACIIZOK HHMX4YO0i €(EeKTHUBHOCTI CTapux TYpOIH HM3bKOIO THUCKY 1 PSAY JT0JAaTKOBHUX

BTpaT.

1— KoTen HaJIBUCOKOTO TUCKY; 2 — MPEBKIII0YeHa TypOiHa
Han0y0BH; 3 — KOHAEHcalllliHa TypOiHa cTapoi cTaHuii; 4 — TypOiHa 3
B1100pOM cTapoi cTaHIii; 5 — teriosi cnoxuaui; 6 — [THT crapux
TypOiH; 7 — neaepatop; 8 — )KUBWIbHUI Hacoc HanOynoBu; 9 — [IBT
nepeaBKItoueHoi Typoinu; 10 — KoHaeHcaTopu TypOiH cTapoi cTaHIii

Pucynok 3.12 — IIpuHnumnoBa cxema MoBHOI HaJI0yI0BU CTaHIII1
HHU3bKOT'O TUCKY

ExoHnoMist manuBa B €eHeprocucTeMi npu HaaOYyI0B1 CKJIa1a€e
ABGK = (bs.z[. - bCeI/ICT )EH.}Z[. - (b:.z[. - bCeI/ICT )EB.L[. > (311)

ne AB, — eKOHOMisl MaluBa B CHCTeMi, KI/pik; b, — TMUTOMa BHTpaTa IaluBa Ha

€
CUCT

O, — DIuHE BHPOOIECHHS

CTaHIIii BIAMOBIAHO 0 HaAOYyI0BU 1 3 HanOymoBow, Kr/(kBT'r); b, . — muToma BUTpaTa

MajuBa Ha CTaHIisIX B eHeprocucteMi, kr/(kBt-r); 3

H.I.?
eJIEKTPOEHEPrii Ha cTaHLii 10 HaaOyA0BH 13a HasBHOCTI HaAOyA0BH, KBT T/T.

OcCHOBHUMU HeOJIKaMU HaJAOYAOBH €:

1) HEMOXIMBICTb ~ BUKOPUCTAaHHS  KOT/IIB  HHU3bKOTO THCKY. IX JIEMOHTaX,
MEPEeBE3CHHs 1 MOHTaXX HA HOBOMY MICIIl 3a3BUYail HepeHTa0eIbH1, OCKUIbKH BUMAraloTh
J0JIaTKOBUX KaIiTaJlbHUX BUTpAT 0113bK0 80 % BiJ BCi€l BAPTOCTI KOTJIOArpEraTiB;

2) 3HayHe 30UTbIIEHHS HEOOXIIHOI MUTOMOI MPOAYKTHMBHOCTI MaporeHepaTopiB Ha
OJIMHULIIO TOTYXKHOCTI TMEPEeABKIIOUEHOT TypOIHM, IO TOSCHIOETHCA 1i BHCOKUM
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nporutuckom (18+35 kre/em?).

[Ipu BupoOIEHH1 OJMHULII €IEKTPOSHEPrii Ha MEePEABKIIOUEHY TypOiHY BUTPAYAETHCS
B 2+4 pa3u Oulblle Mapu, HDK Ha KOHJACHCAIIMHY TypOiHY 3 TaKMMH * MOYaTKOBUMHU
napamerpamu mapu (18+35 kre/cm?).

OTtxe, ciopyna Ha0y10BU, HE TUBIISTYUCh Ha BUKOPUCTAHHS TypO1H HU3BKOTO TUCKY
1 3HAYHOI YaCTMHM JOMOMDKHOTO YCTAaTKYBAaHHS 1 MPHUCTPOIB CTaHIli HU3bKOTO THUCKY,
BHMAarae 3HayHUX MUTOMUX KaIliTaJbHUX BUTPAT.

3.9 PerenepaTuBHMi MiIrPiB sKMBUJIBHOI BOHU

3.9.1 EneprernyHa e(peKTUBHICTH PereHepaTHBHOIO MiAIrpiBy
JKUBHJIBHOI BOAM

PerenepatuBHuil MmiAirpiB OCHOBHOT'O KOHJICHCATy 1 KMBHJIBHOT BOJU 31HCHIOIOTH
BIIMPaIbOBaHOIO B TYpOIiHI MApOI0, TEIUIOTA SKOI MMOBEPTAETHCS B KOTEI (PEreHePYETHCS).
PereneparuBuuii migirpiB 3actocoBytoTh Ha Bcix TEC. TypOiHuM BHKOHYIOTH 3 7+9
pereHepaTuBHUMHU B110OpamMu MapHu.

36ubmennss KK/ uwmkny Penkina 3 pereHepani€io BinOyBaeTbCs 3a paxyHOK
30UIBIICHHS CEpEeIHBOT TEMIEPaTypH MiJBEICHHS TEIUIOTU MapH MPU OAHAKOBIM KIHIEBIN
TeMIeparypl BIABEICHHS TEIJIOTH. PereHepatuBHUNA MiAIrpiB  JKUBWIBHOT BOJU
MPU3BOAUTH JI0:

1) 36inbmennss KK/ mapocunoBoi ycrtanoBku Ha 10+12 % 3a paxyHOK 3HUKEHHS
BTpaT TEIUIOTU B KOHJIEHCATOP1 (3MEHIYETHCSI BUTpATa Mapy yepe3 KOHAEHcaTop 1 BTpaTa
TEIJIOTH B HbOMY) 1 TUM OLIBIIOI0 MipOIO, YUM BHUIIE THCK MapH;

2) 10 3MEHILECHHsS BUTPATH Mapu 4Yepe3 OCTaHHI CTyneHl TypOiHM 1 3MEHILEHHS iX
rabapuTiB, a /Uil MepUIMX CTYNEHIB HABIAKH, IO MOJIETIIYE KOHCTPYKIIIO TypOIHU;

3) 10 3MEHILIEHHS MOBEPXHI HArpiBy BOJSHUX e€KoHOoMai3epiB. [Ipu upomy, mob He
nonu3utu KKJ[ xotia temmneparypy BiIXiJHUX Ta3iB 3HWKYIOTh y MOBITPOMiIirpiBayax,
30UTBIIYIOUH 1X TOBEPXHIO.

BinMiHHOCTAMM pereHepaTuBHOrO BiOOpy mapu Bij Terutodikauii € 3aiexHICTh (i
OOMEKEHICTh) PEreHepaTUBHOIO MIJAICPIBY BiJ BHUTpPAaTH IKUBUJIBHOI BOAM; Ha
pereHepaTUBHUM MIAITPIB MAJTMBO HE BUTPAYAETHCS, a HA 30BHIIIHE TEIJIOBE CIIOXKUBAHHS
— BUTPAYAETHCA.

Ha KEC 3 pereHepaTMBHMM MiAIrpIBOM BHUTpaTa TEIUIOTH Ha BUPOOHMIITBO
eJIeKTpoeHeprii 30Ira€ThCsa 3 TMOBHOK BUTpaTol TemioTu. AocomotHuit KK/
KOHJIeHcalliiHoi TypOinu 30iraetbest 3 KK mo BupoOHUIITBY enexkTpoeHeprii. Jlis
terodikaniinoi TypOinu i KK/ pizui.

V 3aransHomy Bunajaky KKJI Typ6inu
=—Q° QK:I—%. (3.12)

9, o

.

Jis 1 Kr mapu 3a BIACYTHOCTI pereHepaTUBHOrO MiirpiBy Boau Q. =q, =i —1i.,

_ o of
0,=q,=1,— i, TOMy

M,

Mo =1-—18 (3.13)
(ip — ix)
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ne i, Iy, I'x — CHTAJBIIS BUIMOBIAHO CBIXKOI Ta BIAMPAIIbOBAHOI Mapu 1 KOHACHCATY
BIJIIIpaI[bOBAHO1 MaPH.

[Ipu perenepaTMBHOMY MiIrpiBl BOJU BTpaTa TEIJIOTH B KOHJEHCATOP1 3MEHIIYETHCS
1 CKJIa/1a€ oGy, A€ Qi — YACTKA MPOMYCKY Mapu B KOHAEHCATOP BiJ BUTPATH CBIXKOI Mapu

a. =1->a,, (3.14)
r=1
le Y @, —CyMa 4aCTOK pereHepaTHBHUX MiAirpiBiB mapu 3 TypOiHu.
o= Dy/ Dy; (3.15)
& = D;/ D,. (3.16)
KK/ TypOinu 3 perenepaTUBHUM MiJIrPIBOM >KMBHIIBHOI BOJU
a
n, =1- e (3.17)
40
e Go = Iy — Ins) Inp = Ol 204l I — CHTAIBMISA TPIIOYOI Mapu pereHepaTUBHUX
B1100DIB.
[Ipu ogHOCTYIIHYATOMY MIAICPiB1 BOAU
inBzaK'i,K+al 'ila (318)

1€ [} — €HTaJIbIIisl TPII0Y0T Napu BinOopy.

Kopuchna po6ora napu B uukii PeHkiHa 3 pereHeparieio MeHIe, HbK B 3BUYATHOMY
nukit PenkiHa (mpu OQHAKOBHX py 1 f)), OCKUIBKM YaCTHWHA TapH, IO MPOXOIUTH 4Yepes
TypOiHy He Oepe ydacTi y BUpOOJIEHHI KOPUCHOI POOOTH, a MPSAMY€E Ha MIAITPIB )KUBUIBHOL
BoAM. Po3paxyHKM TOKa3yloTh, II0 3MEHIICHHS BUTpPATH TEIUIOTU Ha MapOCUJIOBY
YCTAaHOBKY BUSBIISIETHCS OUIBIINM, HI’)K 3MEHIIEHHSI KOPUCHOT POOOTH, TOMY 1)y > 7],

Mo>xHa oTpumaTu

oo (4 4) (3.19)
(1+4n,)
ne A; — eHepreTuuHui Koe(ilieHT Mapu pereHepaTUuBHOIO Bi1OOpy

A=W | W, We= o - Ahy; Wi = o - AH,, W—poborta 1 kr napu; Ah, = i, — i,, AH, =
i, — I, — TeIIoNepena/ rnapa pereHepaTUBHOIO BiIOOPY 1 KOHJEHCAIIITHOTO MTOTOKY.

up

3.9.2 CxeMu BKJIIOYECHHS pereHepaTUBHUX NigirpiBavis

Po3pi3Hs0Th  3MillyBajdbHy 1 KackaJHy CXEMH PEreHepaTUBHOIO MIAITPIBY
OCHOBHOTO KOHJeHcaTy 1 »kuBwibHOi Boau. Ha TEC B OCHOBHOMY 3acCTOCOBYIOTH
KacKaJHy CXEMy 3 IMOBEPXHEBUMH MiJirpiBayamMu. 3MillyBajbHI MiAirpiBayi JelIeBIli,
HAJIAHINI 1 €HEePreTUYHO BWTIAHINII MMOBEPXHEBUX, TO3BOJSIOTH MIAITPITH BOIY JO
TEMIIEpaTypyd HACHUYEHHSI TPIlOY0i TapU  ly=ty, Iy=ir. 1IpoTe TMicHs KOXHOTO
3MIIIYBaJbHOTO MiJIrpiBaya MNOTPIOHUN TMepeKkauyyBaJIbHUN HACOC, OCKUIBKA THCK B
MOJAJLIIOMY MIJIrpiBavl BUILUM, HIXK B monepeanboMy (puc. 3.13).

Jlis KackaJHOi CXeMU JOCUTh MaTWh KOHJIEHCATHUW 1 >KUBWJIBHUM HAcocH, W10
nepeKayyioTh BOJY BIANOBIAHO uepe3 TPyNH MOBEPXHEBHUX MIAIrpiBayiB HU3BKOTO 1
BHUCOKOTO THUCKY. Tpu mepmux mo xoay Bojau mimirpiBada (puc. 3.14) 3HaXOAAThCS T
THCKOM, CTBOpIOBaHUM KoHJeHcaTHUM HacocoM (KH). Ili mimirpiBaui Ha3uBarOThCS
nigirpiBadamu Hu3bkoro THcKy (ITHT), ockinbku THCK B HMX IO BOJASHIA CTOPOHI B
cyyacHux Ojokax He mepeBuulye 2,5 Mlla, a B crapimmx ycraHoBkax ckianae 0.5+1.5
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MIIa. Tuck B TpyOKax MOBHUHEH BUOMpATHCS 3 YMOBHU 3amoOiraHHs 3aKHIaHHIO BOJIH,
TOOTO TeMIepaTrypa KUITIHHS Mae OyTH BHINE 3a TEMIEpaTypy BOJAM Ha BHXOJl 3
migirpiBaya. Y MOBEpXHEBUX MiAIrpiBayax BOJa HArpiBa€Tbesl A0 fy < fy HA BEIUYUHY
HEJIOTPIBY BOJIM JI0 CTAaHYy HACUYEHHS MO TemnepaTypi G, abo eHTabIii i;
by =ty =03 iy =i~ (3.20)
ne ©,, i; BHU3HAYAIOTh TEXHIKO-€KOHOMIYHMM po3paxyHkoM O=5+6 °C (s
PO3pPaxyHKOBOTO HaBaHTakeHHs O =3+5 °C).

Z %
MK
x !rni
(2]

KH3
Gy
n
KH2 .
w2
5
Pucynok 3.13 — 3mimyBanbHa cxema Pucynok 3.14 — Kackanna cxema
pPEreHepaTUBHOIO MiAIrPIBY pPEreHepaTUBHOIO MiAIrPIBY
nap
nap nap nap nap

nap nap m l

nap

N4 ns nz on

K
R KH1
6
o
Pucynok 3.15 — Cxemu nifirpiBy OCHOBHOTO KOHAEHCATy
B MIJIrpiBa4ax HU3bKOTO TUCKY

VY mipirpiBayax BHCOKOTO THCKY 3acTOCOBYIOTH craieBi TpyOku, B IIHT — B

ocHoBHoMy nartyHHi. IIHT 3 TpyOkamu 3 HeipkaBitoyoi ctami gopori. B nanuii yac
3acTOCOBYIOTh OJMH ab0o nBa [IHT 3MimryBanpHOTO THMY, MK SIKUMH BCTaHOBIIIOIOTH
nepekadyBaibHUN (KoHJAeHcaTHUM) Hacoc (puc. 3.15a) a6o mepmwmit [IHT posminnyroTs
BUllle Jpyroro aiusa nepenuBy Boau B npyruii IIHT 6e3 nacoca (puc. 3.150). Ogun i3
3MilTyBaidbHUX Higirpiavis (p=0.6+1.0 MIla) BUKOPpUCTOBYIOTH SIK JeaepaTop.

Ha TEL] perenepatuBHi Bi10OpY 3aCTOCOBYIOTH JJIsl MIJICPIBY HE TUIBKU KOHACHCATY
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TypOiH, aje 1 3BOPOTHOIO KOHJIEHCATY BiJ 30BHIIIHIX CMOKUBAYiB TEIUIOTU 1 JOJATKOBOI
BOJM, IO KOMIIEHCYE B OCHOBHOMY 30BHIIIHI BTpaTU Mapu 1 KOHAEHCATY. 3BOPOTHUMU
KOHJIEHCAT BiJl CIOKMBAudiB Ma€ BUILY TeMIlepaTypy, HDK OCHOBHUHM KoHJeHcaT. YacTka
Horo B 3araJbHOMY MOTOIl )KUBWJIBHOI BOJIM 3HAYHA, TOMY a0CONIOTHA €KOHOMIS TEIIOTH
BiJ perenepauii Ha TELl menm 3Hauna, unm Ha KEC 3 Tumu x napamerpamu. I[Ipore KKJ]
TypOinu TEILl no BUpOGHUIITBY €JIEKTPOCHEPTii 3pocTae 0COOIUBO MPU MAJIOMY MPOMYCKY
napu B koHaeHcaTtop (Ha 20+25 %), OCKUIbKM 110 BUPOOJEHHS eJeKTpOoeHeprii Ha
TEIJIOBOMY CIIO>KMBAHH1 A0JA€THCS il BUPOOJIEHHS MMapol0 pereHepaTUBHUX B1AOOPIB.

3.9.3 OnTumMajibHi NapaMeTpu pereHepaTuBHOIO MiAIrpiBy
s;kuBuJIbHOI Boau Ha TEC i TEIL

[Ipu mpoexkTyBaHHI €HEProOJOKYy pPO3paxOBYIOTh IMapaMeTpu pPEereHepaTUBHOIO
nigirpisy Boju: 1) TemmepaTypy MiAirpiBy SKMBWJIBHOI BOIU  f,,, °C; 2) 4ucCiO
pereHepaTMBHUX B1IOOPIB Mapu 1 CTYIMEHIB MIAIrPIBY BOAU z; 3) PO3MOIALT MIAITPIBY MDK
CTYNEHSAMH (MiirpiBayamu).

1. 3 miABUIIEHHSM t,;; BHACIIIOK 30UTBIICHHS BUTPATH CBLKOI MApH Uisi BUPOOJIEHHS
TiEl K TMOTYXXHOCTI TypOOreHepaTopoM KOTel 1 TpyOONpOBOAU JTOPOKYAIOTH (7]
3BHMIKYETBCS, fyinx MIBUIIYETHCSA), TAIUBO 1 30JIbHE TOCIIOIAPCTBO, TATOAYTTHOBI MPUCTPOT,
TEXHIYHE BOJOMOCTAYaHHS 3/CHIEBIIOIOTHCS 1 B IIJIOMY E€KOHOMIYHICTH €HEeproOJoKy
nigBuulyeTbes. [1o MiHIMYMY eKCITyaTaliiHuX (po3paxyHKOBUX) BUTPAT ty; = 230 °C npu
po=13.0 MIlai ¢, =265 °C npu py = 24 MI1a.

2. 31 30uIblIEHHSIM 4ucia BLAOOpIB mapu 1 crTyneHiB migirpisy Boau KKJI
TypOOYCTaHOBKHM MIJBUIIYETHCA, MPOTE BAPTICTh YCTAHOBKU 3pocTae. s BENHKUX
TypOoycTaHoBOK 7z=7+9. KoxHuil mnomaipliuil CTYMiHb MiJICPIBY Jla€ BCE MEHIIIE
nonatkoBe minBuiieHHs KKJI, ockuibku J0MaTKOBUN ONTUMAJIBHUN MiIIrpiB BOAM 3
KOXXHUM HOBUM CTYIIEHEM 3MEHIIY€EThCS.

3. OnTtuMalbHUM PO3MOAUT 3arajilbHOr0 PEreHEepPaTMBHOrO MIiAITPIBY BOAU MIXK
CTYNEHSAMH TIPOBOASTH 3 YMOBH MaKCUMyMy aOconoTHoro BHYTpimHboro KKJ|
TypOOYyCTaHOBKHU

Ni=N o= 1—06gx/ o, (3.21)
1€ Qi — YacTKa MPOMYyCKY Mapu B KOHJEHCATOP;

qx — iK_i,K; QO:io—i'K-

BapianTHi po3paxyHKyd IPOBOJSTh, KOPUCTYIOUUCH METOJIOM YMOBHOTO €KCTPEMYMY
Jlarpanxa. Ha mouatky 30-X pokiB OyB NPUHHSATUN PIBHOMIPHUN MIAIrPIB >KUBHIBHOI
BOJIM 110 CTYTICHSX

Aty = At =(tiy— 1) / 2, (3.22)
ne At, — nepernaj TeMneparyp B 7-To CTyneHs niairpisy, °C.

[li3HimIe Oyn0 Moka3zaHo, IO MPU HEPIBHOMIPHOMY PO3NOALTL Af, TIO T€OMETPUUHIM
mporpecii eKOHOMIYHICTh pereHepartii 3pocrae

At At At
2l 22 =g, (3.23)
At, At At,
Al‘zzl‘m;' t, 1» Al‘zf 1=t 1— tz72; Al‘2=l‘2 - tl; Aﬁ:ﬁ - tK) (324)
ne At, At,, — TWAICpiB >KUBWIBHOI BOJAW BIATOBIZHO B OCTaHHBOMY 1

Nepe0CTaHHbOMY CTYIIEHI;
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d =%t /]t ;(d<1), (3.25)
ne t, lp — TeMmmepaTrypa TypOIHHOTO KOHJEHCATy 1 JKUBWJIBHOI BOJW 3a OCTaHHIM
nigirpiBauem, °C.
[Ipu posnoaimi migirpiBy 3a (3.31) B HMXKHIX CTymeHsX Af MEHIIE, a y BEpPXHIX
outbire. JliicHo 3 (3.31) maemo (puc. 3.16)

Al‘z—l
At =L 3.26
:= (3.26)
At
At,, = ;‘2; (3.27)

[Tincrapmsitoun 3HaueHHs At, | 3 (3.35) B (3.34), orpuMaemo

Atz—Z
At =—Z2 (3.28)
d2

Atx ﬂfg. i ﬂfg at i

e S e 2

ne -1 2

&

Pucynok 3.16 — Cxema migirpiBy >KMBHJIBHOI BOJU B
pereHepaTuBHUX MiIrpiBadax

Hanpuxnan, npu d=0,8 orpumaemo At,=At,_,/0,64; At, =At, ,/0,8, Tob6TO At,>At, .

AHaJIOT1YHO MOKHA MOKa3aTH, 1110 A, . 1>At, o, At, ,>At, 3,..., AbL>AL.

TepMoauHamiyHa BHUroja HEPIBHOMIPHOIO MINIrpiBYy KUBUJIBHOT BOAM TOJIATAE B
TOMY, IO 13-3a KIHIIEBOI PI3HUIII TeMIepaTyp HEOOOPOTHI BTpaTH MpPH TEIUIOOOMIHI TUM
MEHIIe, YuM BHIe noTeHiian Bigoopy. Tomy B IIHT, ae nmorenmian mapu Binbopy
HUKYUA, BUOUPAIOTh MEHI Af=Af.;, YUM 3HIKYIOTb HEOOOPOTHI BTPATH.

CknagHi crocodu po3noAuTy HiAITPIBY KUBWIBHOI BOAU JAIOTh €KOHOMIIO TEIUIOTH
He Outbie 1 % B MOPIBHSIHHI 3 PIBHOMIPHUM MIITPIBOM NIpH z=const 1 tyy=const. Ilinirpis
CBDKOIO Tapolo, a TakoXk (PI3MYHO HE3MIMCHEHHUH MIAIrPIB BIANPALLOBAHOIO MAPOI0 HE
nigsunyoTs KKJ Typ6inu. Bubip £.' i cHCTEeMHU pO3OUTTSI fy, IO CTYICHSAX BiTHOCHTHCS

710 HOMIHAJIBHOT MOTY>KHOCT1 TYpOIHH.
[Ipy 3HW)KEHHI BUTpaTH Napyd B MPOTOYHIM YaCTHHI TypOIHM TMajgae TUCK B
HeperynboBaHuX BinOopax. Tuck mapu y Bi100pi MOXKHA po3paxyBaTH no Gopmyii
' ! '
Pors ~ D Tr
o o o’
Pore D Tr
Yacto npuitMaloTh CXeMy piBHOMIPHOTO MIAITPIBY 4 MO CTYMEHsIX. THUCK y BigOopax
MO>K€ BIPI3ZHATUCS BiJl HOMIHAJIBHUX, SKIIO MPU I[bOMY BIIXHWJIEHHS f;; HE MEPEBUILYIOThH

2+5 °C, To 3HaYHOIO 3HM)KEHHsI EKOHOMIUHOCTI He crnioctepiraeThes. ¢ Ha TEL[ 1 KEC 3

(3.29)

OJIHAKOBUMH Py, ty, Dy 30iratoTbcsi a00 OJM3bKI. AHAJOTIUHI Pe3ylabTaTH BUXOIATH 1 B
yCTaHOBKaX 3 MPOMIKHUM TEepPerpiBoM MapHu.
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3.10 BuTpaTu TenjioTH i NaJJMBa HA TENMJIOBHUX €JIEKTPOCTAHLISAX
3.10.1 Burpatu Termuioru i naausa Ha KEC

Butpatn Ternnotu Ha TypOOyCTaHOBKY .y, KBT 1 g4y
QTy :DO(iO _im;); (330)
qu :QTy/Ne :dO(iO _im;)' (331)
BiasHaunMo, o MUTOMa BHTpaTa TeIula ¢, — BeaudnHa 3B0poTHa KKJI. Ockinbku
Ny = N/O, 10 q,, =1/1,, (6e3p03MipHa BenHIHHA).

SAxmo N, Bupasutu B kBT, O;y— B KJIK/T, TO g1y Oyzne B kJx/(kBT'T)
Ny =3600N./0,; (3.32)
qry = Osy/Ne =3600/7,, . (3.33)

Ilpu 1,y = 0.44+-0.46, g,y = 2.2+2.3 a60 g,y = 8100+7800 x/Ix/(xBt-1).
TermioBe HaBaHTaXeHHs MapoBoro komia (J, 1 BUTpaTa TEIUIOTH MajiuBa Ha
enekTpocTanuii Q. 3B'a3aH1 PIBHSAHHAM

0. = % (3.34)
[Tpu npomMy OTpiOHO MaTH Ha yBa3i, 110 TUCK 1 TeMIIepaTypa NePerpiToi napu micis
KOTJIA Py, 1 1, BiANOBIIHO Ha 1.0+1.5 MIIa 1 5 °C Buie, HXX THCK 1 TeMIiepatypa CBIKOI
napu nepej TypoiHo1o.
[TuToMa BUTpaTa TEIUIOTH HA €JICKTPOCTAHIIIIO
qe = O/Ne = O/ Nl = Ory/N M Map= Gay! M M - (3.35)

SIxmo n_ =0.9+0.94; n,, =0.99; Gy =22+23,109,=24+26,q.=1/n,,

K

€ Me = NucMplley — KK enexrpocraniii.

Miporo ekoHOMIYHOCTI enekTpocTanii pazom 3 KK/ 7. 1 muTomMor0 BUTpaTOIO TEIIa
g CIy)KUTb TATOMA BUTpPaTa yMOBHOTrO nanusa b, = B, /N, r/xJlx abo r/(kBr-T).

3arajibHe PIBHSIHHS TEIJIOBOTO OalaHCy KOHACHCALIMHOT €IeKTPOCTAHITIT
— p —
O.n.=BOn.=N.. (3.36)
TennoBy eKOHOMIYHICTh CTaHI[li MPUHUHATO OIIHIOBATH BUTPATOK YMOBHOTO TajnBa
3 Oy =29.309 MJk/Kr.

I[JUI YMOBHOT O ITaJINBA piBHHHHH TCILJIOBOTI'O 6anchy Ma€ BUTJIA
B,29.31n, = N,, (3.37)

ne B, — BUTpaTa yMOBHOI'O NAJIMBA, I/C.
Sxmo B, BupaxeHe B r/c, To b, B 1/k/Ix
by :By/Ne =1/29.31n, =¢./29.31. (3.38)

Sxmo B, BupaxeHe B Kr/r, 1o B,29.311. = 3600N, 1 nuToOMa BUTpaTa NajnuBa piBHA
r/(xkBtT)
B, -3600
b, =B /N .

y y e~
B,-29.31-1,

TakuM ymHOM, MHUTOMA BHUTpaTa YMOBHOrO MHajiuBa 3BOpPOTHO mponopuiitHa KKJ|

~122.82/n, ~123/n,. (3.39)
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€JIEKTPOCTaHIIi 1 NpsAMO TNPOMOpIiiiHa MNUTOMINA BHUTpaTi Termja, JUisl 3HAYeHb
n.=0.37+0.4, b, =0.085+0.0925 r/x/Ix abo b,=332+375 r/(xBr1).
OcHOBHUM TMOKa3HUKOM eHepreTudHoi edextuBHOCTI craHuii € KKJ[ mo Biamycky
eneKkTpuyHol eHeprii — adbcomorHuit enekrpuunuii KK/ 7. Bin 1opiBHIOE BiJHOLICHHIO

BIJIMYIIEHOI €NEeKTPOeHeprii 10 BUTpadyeHoi eHeprii (TemioTu chnajieHoro mnaiusa) O,

HasuBaeThesd KKJI HerTo cTaHiii 170“

ncH :(E_ECH)/QC :E(l_ECH)/QC; Qc:QHK

ne E — BUpOOJICHHS eJeKTpoeHeprii; £

# =B-0P, (3.40)

. — BHUTpaTa eJEeKTpOCHEeprii Ha BIACHI

norpebu; E., — 4acTKa BUTPATH €JIEKTPOEHEPrii Ha BIACHI MOTPEOU; Nk, O — KK/ 1

TEIJIOBE HaBAHTAXKEHHS MapoOBOro KOTJa; B — BUTpaTa NajuBa Ha eJleKTpocTaniii; £, E.,
O, — BIIHOCATBCA 10 OyAb-SIKOTO MPOMIDKKY 4Yacy 1 BUPa)K€H1 B OJHAKOBUX EJIEKTPUUHUX
a00 TEIIOBUX OJUHHUIISX.

JlJisi TOAMHHOTO MPOMDKKY Yacy

n" =3600N,(1-E,,)O. (3.41)
ne N, — elnekTpuyHa NOTYXHICTh TypOiHu, KBT.
[Ipy 1ulaHyBaHHI 1 3BITHOCTI BHUKOPHUCTOBYIOTH 17];, HPH aHaJi3i €HEepreTHYHOI
epextuBHOCTI cranuii — KKJI opyrro 7,
n.=E/Q, =3600N_/Q,; (3.42)

nt=n.(1-E,). (3.43)
Tl KEC 17, =0.39 +0.43, Ecy =0.04+0.06, " =0.37+0.41.

3.10.2 Burpatu Tensiotu Ha TELL

TELl BiamyckarOTh CIOXMBayaM €JIEKTPUYHY €HEpritlo 1 TemIoTy 3 Mapolo,
BIJIMIpaIlbOBaHOO B TypOiHi. [IpuiiHATO pO3MOAUIATH BUTpPATU TEIUIOTH (1 MajauBa) MIXK
MMU JBOMA BUJAMU €HEPTii.

3aranpHa BuTpata TemnoTd Ha TEL] (TernoTu cnajneHoro najivsa)

0.=0c+0:; (3.44)
3arajibHa BUTpaTa TeIioTH Ha TY
O,y =05 + 04y (3.45)
ne QF i O, — TemoTa najvBa Ha BUPOOHUIITBO €JIEKTPUYHOI 1 TEIIOBOT €HEprii.
O = O + ADy, (3.46)

JAC Qm( — TCIINIOBC HABAHTAKCHHAA IIAPOBOT'0 KOTJIA, AQHK— BTpaTU TCIIJIOTH B KOTII.

3aranpHa BUTpaTa TeIoTH Ha TypboyctaHoBKy Oty TELl piBHa
0., =3600N; + 0, + AQ,, (3.47)

N; — BHYTpILIHS NMOTYXXHICTh TypOiHu (0€3 ypaxyBaHHS BTpaT B KOHJAEHcATOP1), KBT;
AQ, — BTpaTu TEIUIOTH B KOHAeHcaTopi; (), — BUTpaTa TEIJIOTH HA 30BHILIHBOTO
CIIO’KMBAYa.

[IpuitHaTuit QI3UUHUNA METOJ PO3MOJALUTY BHUTPATH TEIUIOTH MDK E€JIEKTPUYHOIO 1
TEIJIOBOIO €HEPri€lo: Ha TEIJIOBOrO CIOXKKMBaya BITHOCATh (PAKTUYHY BUTPATY TEILIOTH,
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10 BUTPAYAETHCA HAa HBOT'O, 4 HA eneKTpoeHepri}o — peuury KIJIBKOCTI TCIIJIOTH, TOIIi

Or, =0, — 0, =3600N; + AQ, . (3.48)
Pospizusitors n8a Buau KKJI TEL] 1 a8a Buaun KK]I typ6oycranoku TELI;
a) 1Mo BUPOOHHUIITBY 1 BIJIITYCKY €IEKTPUYHOI €HEePrii
ne =3600N,/0; ; (3.49)

May =3600N /07 ; (3.50)

0) 1o BUPOOHUITBY 1 BIIYCKY TETJIOTH
ne =00/0;; (3.51)
My =1 =07 /0,y (3.52)

ne Op, =0, — BUTPATH TEIUIOTH HA 30BHILIHBOTIO CHIOKMBAYA 3 ypaXyBaHHAM 77;; O

— BIANYCK TemioTH crnoxkusauesi; 71, — KKJI Biamycky TemiaoTd, BpaxoBye BTpaTu B
MapoIpoBoJIax, MEPEKHUX Miairpisayax i iH. 1, = 0.98+0.99.

Hns TEL] B uinomy 3 ypaxyBanusm KKJ[ mapoBoro kotna 1y 1 KK/ Tpancnopty
TETUIOTH 7)rp OTPUMAEMO

e _ ¢ .
e = T]Tyr]Tpr]HK ’ (353)
T
Me =M1 MapMu - (3.54)
3HaueHHS 77ce B OCHOBHOMY BH3HAYACTHCA 3HAYCHHAM 77%, , 3HAUYCHHA 77cT —

3HAYEHHSM 7];. BUpOOJIEHHS €eKTpOeHEePrii 3 BUKOPUCTAHHSAM BIANPALbOBAHOI TEIIOTH
icrotHo niaBuinye KKJ[ nmo Bupo6uuntBy enekrpoeneprii Ha TELL B mopiBusinni 3 KEC 1
00yMOBITIOE €KOHOMIIO TTaJTNBA.

3.11 Jonarkosa Boga na TEC i TEIL]

Ha nmapotyp6innux TEC € BTpaTu mapu, loro KOHJAEHCATy 1 KUBUJIBHOI BOJHU, SIKI
PO3AUIAIOT, HA BHYTPIIIHI 1 30BHIMIHI. BHYTpIIHbOCTaHIIAHI BTpaTHU CKIAJAIOTHCS 3
BTpaT Ha MapoBe 00JyBaHHS KOTJIB, HA Ma3yTHI (POPCYHKH, HA PO3IrpiBaHHS Mas3yTy, 3
MPOAYBAJIBHOIO BOJOIO KOTJIB, Yepe3 HEUUIBHICTh TpyOONpOBOIIB, apMarypu 1
ycTaTKyBaHHS. BenuumHa 1ux BTpaT 3aleXUTh BIJ XapaKTEPUCTHUKH, SKOCTI
BUTOTOBJICHHSI 1 MOHTaXY YyCTaTKyBaHHA, piBHS ekciutyatanii TEC. BuyTpimHi BTpatu
ckinanaTk: Ha KEC — 0.8+1.1 %; na TELl — 1.5+1.8 %. OcHOBHa yacThuHa IUX BTpaT —
OesnepepBHE MPOayBaHHs OapabaHHUX KOTJiB. 30BHIIIHI BTpaTu A0piBHIOOTH 20+40 % 1
MOXYyTh ckianatu 70 % y pasi He TOBEpHEHHS KOHJICHCATy 13 3aBOJIIB.

3rigno IITE TEC Btpatu mapu 1 xonaencaty Ha KEC He mOBHHHI mepeBHIYBaTU
1.5% xinbkocTi mapu, 10 BuUpoOJsieTbcs koriaamu, Ha TEIl 11 BTpaTu ckianamTh B
cepeaabomy 40%. Btpatu xongencary Ha TEC BCiX THMIB BiAIKOJAOBYIOTH J0JaTKOBOIO
BOJIOI0 (TOTYEThCS 3 MoYaTKoBOi Boau). Cupa BoAa MICTUTH Pi3HI PEUOBUHU Y BUTJIAII
MEXaHIYHHUX JOMIIIOK 1 B pO3YMHEHOMY CTaHi.

MexaH14H1 JOMIIIKK CKIaJAal0ThCS 3 YaCTUHOK MICKY, IJIMHU 1 1H. Y PO3YHMHEHOMY
CTaHl MICTAThCA XIMIYHI CIOJIYKH MeTaniB — coni: Na, Ca, Mg, Fe, cunikatu Na,SiO,,
Ca(HSiO;),; tazu O,, CO, 1 N, Y BOIl 3HaXOASAThCA TAaKOX MPOIYKTH PO3KIaJdaHHS
TBAPUHHUX 1 POCIIMHHUX OPraHi3MiB; OKUCIU KPEMHIIO 1 OKMCIIH 3aIi3a.
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Comi Ca, Mg, Si npu BUNapoOBYBaHHI BOJM B KOTJII BHUMNAJAIOTh 3 PO3UYMUHY 1
BIJIKJIAJJAIOThCSI HA TMOBEPXHSIX HArpiBy Yy BUIJIAMI HAKUIY a00 3ajJUIIAlOTBCA Y BOJI B
3BAXEHOMY CTaHl y BHIJISI MYJIHCTOTO Ocady — HuiaMy. MexaHi4Hl JOMIIMIKH TaKOXK
BIJIKJIaJIal0ThCsl Ha MOBEpXHAX HarpiBy. O, 1 CO,, po3urHeH1 y BOAl, MOXYTh BCTYIATH B
XIMI4HI1 peakIlii, 1110 TPUBOJIUTH IO KOPO3ii MeTaly.

[Ipy BunapoByBaHHI BOJM KpEMHI€Ba KHUCJIOTa MEPEXOAUTh B TMapy, coii ii
BUJIUISIOTHCS 3 TIAPH 1 BIAKIAAAI0THCS HA JIonaTkax TypOiH. BumanuTi KpeMH1€BY KUCIOTY
MOBHICTIO 3 BOAM XIMIYHUM METOJOM He Blaerbes. CyMapHuii BMICT y Boji coteir Ca 1
Mg Ha3MBaIOTh 3arajibHOIO >KOPCTKICTIO BOJM, BOHA PO3JUISETHCS Ha KapOOHATHY 1 He
KapOOHATHY (BEMIpIOETHCS B MI—CKB/IM’, MKT—CKB/IM").

JUis BUJaneHHs JOMIMIOK NPUPOAHY BOIY NIAAAIOTh MONEPEAHId MiAroTOBII
(ounmieHH0). 3aCTOCOBYIOTH J[Ba CIOCOOM TIATOTOBKH JIOJATKOBOI BOJW: XIMIYHE 1
TEPMIYHE 3HECOJIFOBAHHS.

[Ipu Oyab-sikoMy crocoOi MiATOTOBKU AO0JATKOBOI BOJAW ii CMOYATKY OCBITIIOIOTH,
TOOTO OYMILAIOTH BiJl KPYIHHUX 3BAXKEHUX YACTOK (TpyOOaUCIIEPCHUX JAOMIIIOK) 1 AP1OHUX
4acTOK (KOJIOIAHOJUCTIEPCHUX pedyoBHUH) 3 AlameTpoM MeHie 100 mxm. ['pyGonucnepcHi
JOMIIIKA BUAQISIIOTH OCBITJICHHSM BOJM IIIIXOM BIUICTOIOBAaHHS 1 (DUIBTPYBaHHS.
KonoinHoaucnepcHi YacTUHKM  3a3[ajerilb YKPYNHIOWOTb, IO JOCSTA€ThCs  iX
KOaryJsilielo crelnialbHUMU peareHTaMu (koarysstHtamu). [Ipu koaryssiii yTBOprOIOTHCS
rpy0oaucepcHi TIACTIBI, K1 BUMAal0Th B OCBITIIOBaYax abo MOTJIMHAIOTHCS B MPOLEC]
GbUIBTpYBaHHS.

[Ticas ocBiTIIEHHA BOAY NOM'SIKIIYIOTH MeToioM Na abo H — karionyBanHus. [Ipu Na
— KaTIOHYBaHHI1 3aMicTh coiedl Ca 1 Mg yTBOPIOIOThCA COJII HATPitO, K1 B KOTEJbHIM BOA1
3aJIMIIAIOTBCA B PO3YMHEHOMY BUIJIAAI 1 He jaroTh Hakumy. Hemomikom Na —
KaTIOHYBaHHS € BUCOKI JIY>KHICTb 1 3aTaJIbHUM COJEBMICT 3M'SIKIIIEHOT BOJIH.

VY ycraHoBKax, IO NpaIlIOIOTh 3a CXeMOl FH — KaTiOHyBaHHS MpU OOMIHI 1
nornuHadHl 10HIB Ca 1 Mg BUAUIAIOTBCS 10HU BOJHIO, a coil Ca 1 Mg yTBOPIOIOTH
cipuaHy, COJSIHY 1 BYTUIbHY KUCJIOTY, TOOTO Boja crae kuciorw. [lepea mogauero B KoTeln
BOJYy 3a3lalieTiib HEUTPaTI3ylOTh JIYKHOK BOJOI0, OTPUMAHOIO TICIS KaTIOHITHOTO
binbTpy. Lle cxema ounieHHs 3 oqHOYaCHUM H—Na — KaTIOHYBaHHSIM.

Ha TEC 3 6apabaHHMMH KOTJIaMH 3aCTOCOBYIOTh XIMIYHE 3HECOJIOBAHHS JOJATKOBOI
BOJIM, a TAKOX MIXKUBIIIOBAJIBLHOT BOJAM TEILIOMEPEK1 (TOM'SIKILIEHHS, 3HECOJIIOBAHHS).

JUist 5KMBJICHHS IPSIMOTOYHUX KOTJIIB 3aCTOCOBYIOTH MTOBHE XIMIYHE 3HECOJIFOBAHHS —
KaTIOHYBaHHS 3 MOJAIBIIOK 00pOOKOI BOJIMU B aHIOHITHHX (iabTpax. st 701aTKOBOTO
3HEKPEMHEHHS BOJIa IMICIIS MPOITYCKY 1i yepe3 AeKapOoHi3aTop MoaaeThesi B H — KaTIOHITHI
1 anioHiTHI QuibTpu I 1 Il cTyneHiB, Ae BOHA 3BUIBHAETHCSA 1 BiJl KPEMHIEBOT KUCIOTH (Ha
TEC HagKpUTUYHOTO TUCKY).

XIMIYHUHA METOJ] 3HECOJIOBAHHS € OCHOBHUM IIPU CEPEJHBOMY COJIEBMICTI
IOYaTKOBOI BOAU <4 +5 MF-CKB/IIM3 1u1si 0apabaHHUX KOTJIB 1 HE BHUIIE 3 +4 MF-CKB/IIM3
JUTSL IPSIMOTOYHUX KOTJIB.

Ha 6aratbox TEC 3anoBHEHHs BTpaT mapu 1 KOHJEHCATy MPOBOMASTH JTUCTUIISTOM.
JIUCTUIIAT OTPUMYIOTH y BHUIIAPHUX YCTAHOBKAaX TEPMIYHUM 3HECOJIIOBAHHAM XIMIYHO
3M'sKiieHoi BoaM abo BOAM, WIO TMpoMIIIa CHpolieHy oOpoOKy (BamHyBaHHS,
COJIOBAITHYBaHHS, ITOM 'SIKILIEHHS M1IKUCICHHSIM).

BumnapHuk — TernaooOMiHHUK MOBEpXHEBOTO THUMy. [Ipu po6OTI BUMapHHUKa 10 HHOTO
Oe3repepBHO MiIBOAATHCS NEPBUHHA Iapa 3 pereHepaTUBHUX a00 perysibOBaHHUX B1IOOPIB
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TypOiHM 1 3M'SIKIIEHA BOJA, YacTHHA SIKOI

Kosgmea 1s BUIIAPOBYETHCS, YTBOPIOETHCS BTOPHUHHA

i napa (puc. 3.17). BropuHHy mnapy

. | HaIpPaBJISIIOTh B KOHJIEHCATOP BUMIAPHUKA —
e — d MOBEPXHEBHUM TEIIIOOOMIHHUK, BKIIOUEHUN
o — % B CHCTEMY pEreHepaTUuBHOTO MIAITPIBY
i j KUBWJIBHOT BOJMU. Y JIBOCTYMIHYATHX 1

® MHT 0aratocTyIiH4YaTUX YCTaHOBKAaX BTOPHMHHA

napa nepuioro CTYIeHs € IPilovyoi0 Maporo

G, JAPYroro CTymeHs 1 T.J.
i XKopcTKicTh KMBWIBHOI BOJIU  JUIS

Gl o BI/IHapHI/IKiB3He TOBUHHA MEPEBUITYBATH 3.)0
P MKT-€KB/AM™ (TPU CUIIBHO MIHEpai30BaH1i

Pucynok 3.17 — OgHoctyninyacTa MoYaTKOBiii Boai <75 MKr-exB/mM’). Ilpu
BUIIApHA YCTaHOBKA Bmicti O, > 30 MKF/I[M3 HeoOX1qHa

nonepeHs aeaepalis >KUBWIbHOI Boau. B
IIbOMY BHITA/IKy CONIEBMICT BTOPHHHOI IapH BUMAPHUKIB He mepeBHInye 0,2 MKI/IM .

OpnnoctyninyaTi BunapHi ycrtanoBku (puc. 3.17) 3actocoBytoth Ha KEC, ne BTpatu
napu 1 KOHJEHCaTy He NepeBullyloTh 3%. BoHU mpamiooTs nOpu TeMnepaTypHOMY
niepenazi NEPBUHHOI 1 BTOPUHHOI MAPU Af=tgep - Iy = 12+15 °C, 1m0 BiAnoBinae pisHULI iX
tuckiB  Ap=0.1-0.2 MIla. Ha TEIl[ 3actocoByroThcs 2-X cTymiHYacTi abo
0araTtocTyIiHyYaTi YCTAaHOBKU ([0 IIECTU CTYIEHIB), [0 30UIbIIy€ BUXIJ AUCTHIATY Ha
OJIMHULIIO TIEPBUHHOI MapHu.

BapricTh IUCTUISATY BH3HAYAETHCS B OCHOBHOMY BAapTICTIO  XIMIIATOTOBKU
KUBUJIBHOT BOJAM BHUMAPHUKIB 1 BIApAaxXyBaHHSMHU BiJ] KaliTalbHUX BUTpPAT Ha BUIAPHY
yctaHoBKYy. Ilpu coneBmicti mouatkoBoi Boau Outbine 300+400 MI/Kr AUCTHIAT
JEIIeBIINIA 3a BOy, 0OpoOJIeHy METOAOM IIMOOKOro 3HecostoBaHHs. [lpu TepmiyHOMY
3HECOJIFOBAHH1 BUTPAYAETHCS] 3HAUHO MEHIIE XIMIYHMX PEAKTHBIB, 3HUKYETHCS KLIbKICTh
COJIEM B CKUJIHUX BOJAX.

Po3po0neHi BUMApHUKM MUTTEBOTO CKHUIIAHHS, SIKI MPAIllOl0OTh HA CHUpIA BOII 3
3aTpaBKOl abo0 Ha BOJI, 00poOieHi MeToaoM migkucieHHs. [Ipu nboMmy BiTKIIaJIeHHS
HAaKUIy He BiAOyBaeTbcs Ha TEIUIOOOMIHHUX TMOBEPXHAX JIMIIE TPU HHU3IBKHUX

temnepatypax Boau (1o 120 °C). Tuck nepBunHOI mapu p, <0.2 MIla, a B OCTaHHBOMY

cryneni — p, ~0.008 MIla. Yucio cTyneHiB BUIAPHUX YCTAaHOBOK MUTTEBOTO CKHIAHHS
nocsirae 30+35. Butpara rpito4oi napu 3HUKYEThCS, IPOTE BAPTICTh YCTAHOBKH 3POCTAE.

3.12 Bianyck Temiioru cnoxuBayam Big TEILL

TemioBa eHeprigs nmoTpiOHa AJiE TEXHOJOTIYHUX MPOIECIB 1 CHIOBUX YCTAaHOBOK
MPOMUCIIOBOCTI, JJIsl OMAJEHHS 1 BEHTWIALIT Oy/iBenb, KouauiionyBanHs nositps (KII) 1
noOyToBux notped. s BupoOHHUMX 1iIel noTpiOHa HacuueHa mapa p=0.15+1.6 Mlla.
Jist 3meneHHs: BTpat npu TpancnopTi 3 TEC napy BiimyckaroTh AEKUIbKA MEPErpiTolo.
Ha onanenns, Bentwsito 1 noOyroBi notpebu 3 TELl rapsya Bojga B MIChKI TEIJIOBI
Mepexi nogaeThes nmpu temmnepatypi Big 70 go 150 °C, a B npumickki — Big 70 no 180 °C.

Binnyck Ttermotu Big TEL] 30BHIIHBOMY CHOKHBad€Bl 3A1MCHIOETHCS IO JIBOM
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MIPUHIIMIIOBO pi3HUM cxeMaM (puc. 3.18). Binkputa cxema Biamycky TerioTu (puc. 3.18a)

3aCTOCOBYETHCS JJIs MOJadyi MPOMUCIOBOMY CIOKMBAaueBl mapu 3 BiAOOpY TypOiHM TUIY
[IT ab6o 3 npoTuTHUCcKy TypOiHu Tuiy P.

ME

®-

O

LN 51 TO
AT
1—I
e
al ——
a 9]

C — cenaparop-po3muproBay npoayBku; OIl — 0XomogHUK NPOayBaIbHOT
Boau; TII — TernoBuii cioxuBay; TO — npoMiXKHUHN TEIIO0OMIHHUK

Pucynok 3.18 — Cxemu BillyCKY TEIUIOTH 30BHIIIHBOMY CIIOXKHBAYy:
a — BIIKpUTA; 6 — 3aKpUTa

3akputa cxema BIANyCKy Teruiotu (puc. 3.180) 3acTOCOBYETHCA TPH BIAMYCKY
TEIUIOTU MPOMHCIOBOMY a00 KOMYHAJIbHOMY CHOKMBAaueBl uepe3 MPOMIKHHMA
TEMI000MIHHUK (MepexHUi mipirpisay). Ilpu npomy mapa 3 BinOopy TypOIHM € TUIBKH
IPIIOYUM CEpPEOBUIIEM JJI TEIJIOHOCIA, LMPKYJIIOIYOro B TEIIOOOMIHHMX araparax
crokMBaua. SIKIio crnoxuBayeBl MOTpiOHA mMapa, TO SK MPOMDKHHMM TEIIOOOMIHHHMK
3aCTOCOBY€EThCS MaporneperBopioBad. [lpu 3akputiit cxemi Bianmycky teriotu Bifg TEILL
OanaHc nmapu 1 KoHjeHcaTy He BinpizHsaeTbes Big KEC.

[lapa Ha TexHONOT1YHI MOTPeOU Mo/IaeThesa abo Oe3nocepeHbo Bl TypOiHU, a00 Bix
CHelialbHUX amnapariB — mnaporneperBopioBadiB. [laponepeTBoproBay KOHCTPYKTHBHO
noAiOHUN 0 BUNApHHUKA. Y CXeMl 3 MapolepeTBOPOBaYeM KOHJEHCAT Hapu BiAOOPY
30epiraerbest Ha TEL] (puc. 3.19). CnoxuBadeBi BiNyCKAaeTbCd BTOPUHHA Mapa, IO
OTPUMYETHCS B TAPOIEPETBOPIOBAY1 3 XIMIUHO OYHUIIEHOI BOJU, IPUTOTOBAHOI 32 IPOCTOIO
CXEMOI0 — KaTloHyBaHH4. ['pitoua (MepBUHHA) Tapa 3 PEeryJibOBaHOTO BiAOOPY TypOIHU MO
miHii 1 mpsmye B mapomeperpiBau 3, NpOWIIOBIIM MapoleperpiBay, mapa IMOCTyMNae B
rpilouy cekuiio mnaponepeTBoproBava 4. Jlns Toro, mo0d He mepepuBaTH Moaady mHapu
OCHOBHOMY CIIOKMBay€Bl MpH 3yNUHEHI TYpOIHM 3a3BUYail O MaporepeTBOpioBaya
MIABOJAUTHCS TAKOXX PpE3epBHA JIIHISA TpioYoi Mapu BiA PEeayKILIHHO-0XO0I0IKYyBaIbHOI
yCTAaHOBKM (Ha CXeMi He Tmoka3zaHa). XIMIYHO 0OpoOseHa BoJa TMOJAEThCS B
naporepeTBopioBay 3 jaeaeparopa Hacocom 8. Ilapa yTBopeHa B maporeperpinaui,
MPOUIIOBIIM TIeperpiBay, NpsMye 1o JiHii 2 g0 crnoxkuBaya. KoHgeHcaT rpirodoi mapu
MOCTYyTMAaE 4epe3 OXOJO/KyBad KOHAEHCATy 5 Mo JiHil 6 B jeaepaTop >KUBWILHOI BOJU
KOTJIIB. ¥ cXeMy BKJIIOYEHI TaKOXK OXOJIOJ)KyBad MPOoJyBaHHs 7 1 miAirpiBad 9 >kMBUIBHOI
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BOJM IIApONEpeTBOpIOBava. 3a3BUYail TemjaoTa 3 Napol IOJAETHCS MPOMMCIOBUM
HIANPUEMCTBAM, IO 3HAXOAATHCS MOOJU3Y €NEKTPOCTaHIlli, 1 TUCK Mapu HE MEpPEeBULIYE
1,6 MlIla. Konu napy BianmyckaroTh 3 Bi1OOPIB, HapaMeTpH ii BiIMOBIJAIOTh TapaMeTpaMm y
Bi0Opax, BTOpPUHHA Tapa meperpiBaeTbcs npubauzHo Ha 25 °C y oKpemMomy
naporneperpipadi. IleperpiB BTOPHUHHOI Tapu CKOpOYY€ BTpaTH TEIUVIOTH TMpU 1l
TpaHCHOPTYBaHHI.
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1, 2, 6 — TpyOONPOBiA BIANOBIIHO NEPBUHHOT Ta BTOPUHHOT MapH 1
KOHJIEHCATy MEePBUHHOI Napu; 3 — maponeperpisay; 4 —
MaporepeTBOPIOBay; 5 — OXOJIOAHUK KOHJEHCATY; 7 — OXOJIOAHHUK
MPOAYyBAJILHOT BOM; 8 — HAcoc; 9 — migirpiBay >KMBUIBHOI BOJIH

Pucynok 3.19 — Cxema BKIIIOUEHHS TApONEPETBOPIOBAYIB

Jlist BIAMYCKY TEIJIOTH HA OMNAaJe€HHS, BEHTUWIALIIO 1 TOOYTOBI MOTpeOU Ha KPYHHHUX
TEIL] € ycTanoBKa JJis MAITPIBY MEpeKHOI BoaH, sika Mae aBa migirpiBaui CII; 1 CII,, mo
KUBJISTHCS TIAPOIO Bi ABOX BinOOpiB TypOiHM, 1 miKoBHUM Bogorpiduuii koren [1BK (puc.
3.20a). Y koHaeHcaTopi € okpeMuid BOynoBanuit mydok remnodikaiii (TK). Bzumky uepes
el My4oK NpOIMyCKaeThCs MEPeKHa BoJa ad0 MiKUBIIIOBAJIbHA BOJIA, III0 HANPABISETHCS
MOTIM B TEIJIOBY MEPEXY JJisi KoMIeHcallii BUTOKIB. MepexxHa Boja minirpiBaetbcs B TK
Ha JIeKUIbKa TpaAyciB 1 MNOTIM MocTymae B MepexHi migirpiBavi. Komm yepes TK
MPOXOJUTh MIKUBIIIOBAJIbHA BOJIa MEPEKHA BOAA 3 MaricTpali NpsMye Biapa3y B
MepeXH1 MiAirpisayl.

[IBK BkiItOYa€THCS, KOJIM KUIBKOCTI Mapu 3 BIiIOOPIB HEAOCTATHBO [JISi MOKPUTTS
BCHOT'O TEIJIOBOrO0 HaBaHTakeHHs. IIpu BkItoueHOMY MydKy Teruiogikallii KOHIEeHCAaTopa
HUPKYJISLiHA BOJa 10 HROTO HE MIJBOIUTHCS, 1 TypOiHa mpairoe 0e3 BTpaT B XOJIOTHOMY
mkepeni. BakyyM mpu 1bOMy 3HUXKYETbCs. BIiiTKy Boja mMiAIrpiBaeTbcsl TUIBKUA B
MepEeXKHOMY MIAIrpiBadl HUKHbOTO cTyneHs. Ha 6ararbox yctaHoBkax € oauH Bia0ip (puc.
3.200) Temnodikarii, mapa Big Hboro (p=0.12+0.24 MIla) BiZBOAUTHCS 10 OCHOBHOTO
nigirpiBada OIl. JlogaTkoBuid migirpiB MepexHoi BoAM (IIpU 3HUKEHHI £;) TPOBOJIUTHCS B
MIKOBOMY MiAirpisaui napoto uepe3 POY abo Bix mpoMucioBUX BiAOOPIB TypOiHHU, SKIIO
J03BOJIIE TEXHOJIOT1YHE HaBaHTaxeHHsA. OXO0JoKyBau JpeHaXy € Ha MEpPEeKHHUX
YCTaHOBKAX, IO >KUBIIATHCS MMApOI0 PEryJbOBAHOTO B1IOOPY TYpOiHM CepeaHBOTO TUCKY 3
atmocepuum neaepatopom 0,12 MIla. I1pu HU3BKINA TeMIiepaTypi 30BHIIIHBOTO MOBITPS
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THCK B OCHOBHOMY MiAirpiBadi migHiMaeTbes 10 0,24 Mlla, a Temnepatypa napeHaxy — 10
125 °C. dns HOpMmanbHOi poboTH aTMoc(epHOro aeaepaTopa B IMX yMOBax JIpeHa)
noTpiOHO 0X0JoAUTH. OXOJOKYBAHHS JAPEHAKY MEPEKHOIO BOJOI HE 3MIHIOE TEIUIOBY
ekoHoMiuHICTh TELl, ockiIbKH 13-32 MIAIrPIBY MEPEKHOT BOJU B OXOJOKYBadl JpeHAKY
BUTpaTa Mapyu Ha OCHOBHHUM MIAIrpiBad 3MEHUIYEThCS, a BUTpaTa Mapu Ha JieaepaTop B
piBHI Mip1 30uTblnyeThesi. Ha ycranoBkax 3 neaepatopamu 0,6 MIla 1 Bume
OXOJIOMXKYBau JPEHAXXY HEe MOTPIOeH.
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CII,, CII, — mepexH1 NmifirpiBadi HUKHbOT'O Ta BEPXHBOT'O CTYIIEHIB;
OII — ocnoBuuit nigirpisay; I1I1 — mikoBwuii mixirpisay; TK —
TeriodikauiifHuil my4ok KoHaeHcaTtopa TypOinu; O] — 0Xxon0aHuK
npenaxy; [IBK — mikoBuii Bonorpiitauii kotesr; CH — MepexHuil Hacoc;
K — kongencarop Typ6inu; POY — penykiiiiHO-0X0J0/1KyBajbHa
ycTtaHoBKa; TII — TeroBui cnoxuBay

Pucynok 3.20 — Cxema nigirpiBy MepexHoi BOJIM Ha YCTAHOBII 3
ABOoMa TerioQiKaiiHuMU B11I0OpaMH 1 TeITIO(IKALIHIM TyYKOM B
KOHJIeHCaTOop1 TypOiHU (@) Ta 3 OAHUM Teruio(iKaliiHuM Biio6opoM (0)

3.13 BuOip ocHoBHOrO i 1onomizkHoro ycrarkysanuss TEC

Ha TEC BcTaHOBIIOIOTH TypOOT€HEpaTOpHU OJIHAKOBOI ab0 PI3HOI MOTYXHOCTI.
VYcTaHoBKa KpPYIMHIIIMX arperaTiB MOB'S3aHa 3 IIBUJIKUM 3POCTAHHSIM HaBaHTa)XKEHb B
pationi TEC. B nanuit yac 30UIbIIIEHHS MOTYXHOCTI OJIOKIB MPAKTUYHO HE JIa€ MIPUPOCTY
KK/, mpote npu 1bOMYy 3HIKYIOTHCS MUTOM1 pO3paxyHKoB1 BUTpaTu. Lle mosicHioeThCs
MOBUTBHIIIMM 3pOCTaHHSIM BUTPAT Ha KOPIIYC 3 YKPYIHEHHSIM arperariB B MOPIBHAHHI 13
3pOCTaHHSAM TMOTY)KHOCT1I arperaty. OJHOYaCHO B3HMXKYETHCS BapTICTh KOHTPOJIBHO-
BUMIPIOBAIBHUX TMPUIAAIB 1 aBTOMAaTUKH, BAPTICTh OYyMiBIi, KUIBKICTb OOCIYTOBYIOHOI'O
MEPCOHANy, 3HIXKYETbCA TPYAOMICTKICTH BUTOTOBJIEHHS arperariB. ToMy HOTYXHICTb
oimoky Ha KEC mae Oyt MOXJIMBO OUIBLIO 3 ypaxyBaHHSM MEPCHEKTHB PO3BUTKY
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CUCTEMH 1 aBapiifHOTo pe3epBy.

Ha TELl tunm 1 KUIbKICTH TYpOIH BH3HAYA€THCA TEIUIOBUM HAaBaHTAXEHHSIM 1
pexxuMamu crokuBaHHsl TerioTH Ha ocHOB1 IITC. ArperaTHa moTyXHICTh TypOiH Mae
OyTu OUIBLIOI0 3 YpaxXyBaHHAM PO3BHUTKY JaHOrO pailoHy. Y palioHax 3 pO3BHHEHUM
MPOMUCIOBUM 1 TEIUIOBUM CIOXHBaHHAM crnopymxkyiots TEL[ 3mimanoro tumy 3
typO6inamu tumiB IIT, P 1 T. Typ6inu tuny P 3acTocoBYIOTbCS IJisi MOKPUTTS 0a30BUX
HaBaHTaXEHb 1 BCTAHOBIIOIOTHCS CIUIBLHO 3 TYpOiHAMH, IO MAaIOTh PETYJIbOBaH1 BiIOOpH.
3a3Buuail TEL] enekTpuyHOro pe3epBy HE Mae.

Jlist pobounx arperaTiB YKpYIHEHHS €KOHOMIYHO JOLUIBHO, alle IpHU IbOMY MpH
BUKOPUCTAaHHI KpYMHUX OJIOKIB BapTICTh pe3epBYy 3pocTae. BiAmoBigHO 10 MPOBEACHUX
PO3paxXyHKIB JOIUILHO BCTAHOBIIOBATH 5+6 poOOUMX arperariB Mpu OJHOMY PE3EPBHOMY
1 MpU MONANbIIOMY 30UIBIIEHHI pOOOYMX arperaTiB 4YHCIO PE3EPBHUX 3POCTAE
MPOIOPIIIITHO.

[lepeBaxne 3actocyBanHa Ha TEC oTpumanu MOHOOJOKM 3 OJHOKOPIYCHHM,
JBOKOPITYCHUM BUKOHaHHSM 1 Ay0ib-05oku (puc. 3.21).
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Pucynok 3.21 — CxeMu KOMIIOHOBKH €HEPIroOJIOKIB:
@ — MOHOOJIOK C OJJHOKOPILYCHUM IapOreHepaTopoM; 6 — MOHOOJIOK C
JBOKOPITYCHUM IMapOreHepaTopoM; 8 — 1y0ib-010K

[TaponpoayKTUBHICTh €HEProOJIOKY BU3HAUAETHCA MAKCUMAJIBHOIO BUTPATOIO MapH 3
3 % 3amacom. Ha KEC B eneprocucreMi pe3epBHI TapOreHEPATOPH HE BCTAHOBIIIOIOTHCS.
J1st 61I0KOBOT KOMIOHOBKH OCHOBHOTO YCTAaTKyBAaHHs XapaKTCPHI: MEHINA BapTiCTk,
IIPOCTOTA TEIMIOBOI CXEMH, MEHIIA KilbKiCTh apMaTypu. li 3acTOCyBaHHsS [OLLIbHE HpH
BEJIUKIM arperaTHii MOTY>XKHOCTI 3 Ta30BMM MPOMDKHHMM TMEperpiBoM Mpu poOoTi 3
0a30BUM  HABAHTAXKEHHAM.  3aCTOCyBaHHS  JyOib-Ojioka  30UIbLIYE  JTOBXKHUHY
TpyOONpPOBOAIB 1 KUIBKICTh 3alipHOi apMmaTypu, aje TUM CaMHUM MiJBHILYETbCSA 1
HaniiHicTh. [lpu BuxoAl 3 mamy Onoky abo maporeneparopa Ha TEIL] arperatu, 1o
3UIMIIAINACS B POOOTI, TOBUHHI 3a0€3MEUUTH CHIILHO 3 IKOBUMH BOJOTPIMHUMU
komiamu ([1BK) makcumanbHO TpuBalui BiIIMMYCK Mapy Ha BUPOOHMIITBO 1 CEpellHIN 3a
HaWOUIBII XOJOJHHUN MICSALb BIAMYCK TeIJa Ha OMAJCHHS, BEHTWIAIIID 1 rapsue
BOJIONIOCTaYaHHS. 3HUKEHHS €JNEKTPUYHOI MOTYKHOCTI JONYCTMME Ha BEIUYUHY
MOTYXHOCT1 HaWOUIbII KpynmHOro TypOoreHeparopa. Ilpu niiopiuHOMY PEMOHTI OJOKY
ab0 KoTIa SK PEMOHTHHMH pe3epB g TOKPUTTS TEIUIOBUX  HABaHTaXKEHb
BukopuctoBytoThesa [IBK. 3a3Buyail Ha 5 abo 10 maporenepaTopiB BCTaHOBIIOIOTH OJIMH
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pe3epBHUIL.

Ha TEL] 3 pi3HOTUIIHUM KOTJIOTYPOIHHMUM YCTaTKyBaHHSIM 3aCTOCOBYIOTHCSI CXEMHU
MapoIpoBOIIB 3 OJUHOYHUMHM 30IPHUMHU MaricTpajisMu. 30ipHa MaricTpajlb BUPIBHIOE
NOTIK Tapyu MK KOTIamMu 1 TypOiHamu. 30UTblIeHHS i1 HaJIHHOCTI JOCATAETHCA
3aCTOCYBaHHSIM PO3AUIOBUX 3aCYBOK.

B ocnoBHomy Ha TEL] 3acTOCOBYIOTH CEKIIiiiHI CXeMH KOMIIOHOBKH yCTATKyBaHHS 3
nornepeyHuMu 3B's3kamMu. OCOOIMBICTh CXEMU 3 IONIEPEYHUMU 3B'I3KaMHU MOJSTAE B TOMY,
o TypOiHa 1 MaporeHepaTop yTBOPIOIOTH CEKLII0 1 MOXKYTh MPaIlOBaTH HE3aJIEKHO BiJl
IHIIUX JUITHOK MapomnpoBoay. 3B'I30K KOXKHOI CEKLIi 3 MaricTpajullo J03BOJSE MaTH
3araJibHUA ~ pe3epB 1o naporeHeparopax. Cxema 3 MONEPEYHUMH  3B'SI3KaMu
3aCTOCOBYETHCSI B OCHOBHOMY TOJ1, KOJM MPOJYKTUBHICTH MaporeHeparopa BiANOBinae
BUTpaTi mapu Ha TypOiHy. Ilpu HopmanbHii poOOTI craHmii cekuii (OJHY CEeKI[io
CKJIaJIal0Th TypOiHa 1 aporeHeparop) MiAKI0UYEH] 0 MaricTpaii, 3aCyBKH Ha BIJBEICHHS
3aKpUTI, MEPETIKaHHS Mapu 4Yepe3 MaricTpaib BiACYTHE. [Ipn HEoOX1IHOCTI Mmoaadi napu
BiJl p€3€pBHOI0 MaporeHeparopa B poOdOTY BKIIOYAETHCS MaricTpalib, pelTa CeKIliii CBoro
pexuMmy poOoTu He 3MiHioe. KinbKicTh apmaTypu B Takiili cXeMi MiHIMalIbHO,
MOIIKOJKEHHS 3aCyBKU HE BUKJIMKA€E 3yNUHKH cTaHIlli. [Ipu onHakoBUX maporeHeparopax
Ha TEL] 3 cekuiifHo0 ab0 OJOKOBOIO CXEMOIO BHUTpaTa Mapu Ha pi3HI TerogikaliiHi
TypOiHU Ma€e OyTHU OJHAKOBOIO.

KuswipHi Hacocu TEILl moBuHHI 3a0e3neynTH MakcuManbHy MOTYXHICTH TEC 13
3amacoM 5 %. [ns OnokiB motyxHicTio 10 200 MBT 3acTocoByioTbcs Hacocu 3
enexTponpuBoaoM Ha 100 % momadi KUBUIIbHOT BOAM, B IIbOMY BUIIAJIKy PE3EPBHUI HACOC
3 100 % mopavero >KMBUIBHOI BOAM 3HAXOJIUTHCS Ha CKJIai. MOXJIMBa yCTaHOBKA JIBOX
KUBUJIBHUX HACOCIB MPOAYKTUBHICTIO M0 50 % 06e3 pe3epBy. AHAIOrYHO BUOUPAIOTHCS 1
OycTepHiI HAcOCH MpHU3HAYEH1 JJISI MIATPUMKH HEOOXITHOTO THCKY Ha BCacl OCHOBHOTO
(>xuBmIIbHOTO) Hacocy. biaoku 300 MBT 1 Buile npaiioroTh Ipu NOYaTKOBOMY TUCKY Mapu
24 Mlla. [Jlna HuX mnependavyaeTbcs YCTAaHOBKA SKMBWIBHOIO Hacoca TMOBHOI
MPOIYKTUBHOCTI 3 MapOTYpOIHHUM IPUBOJIOM, BCTAHOBIIOETHCS TypOiHA 3 MPOTHUTHCKOM.
st 6nokiB 500 MBT 1 Buie nsi po3BaHTaXEHHSI BUXJIOIY TOJOBHOI TypOiHM MPUBOJIHI
TypOiHM KUBUJIBHOTO HAacOCa BUKOHYIOTHhCS KOHJIEHCAalIMHMUMH. BCTaHOBIIOETHCS NBa
HACcOCH Ha OJuH 0JI0K 3 TpoayKTUBHICTIO 50 %. IIpu ycTaHOBII )KUBUIBHUX TYpOOHACOCIB
JUISI IYCKY CTaHIli xo4ya O OJIMH KUBUJILHUN HACOC MOBUHEH MATU €JIEKTPONPUBO/I.

KonneHcaTHl Hacocu Mpu3Ha4YeH1 JJs TPAHCIOPTY KOHJEHCATy 3 KOHJAEHcaTtopa B
JeaepaTop XUBUIbHOI BOJM, iX YKUCIO Mae OyTH MIHIMaIbHUM. BCTaHOBIIOIOTH OJUH
Hacoc mnpoaykruBHicTiO 100 % abo aBa pobounx Hacoca MPOAYKTHUBHICTIO 1o 50 %.
[lomaya KOHIEHCATHOTO HAacoca BHU3HAYAETHCS HAMOUIBIIMM MPOMYCKOM TMapu B
KOHJICHCATOP 3 YpaXyBaHHSAM pereHepaTUBHUX B11OOPIB.

Hupkynsmiiini Hacocu TpH3HAYeHl ISl ToJayl  OXOJIOKYBAJIbHOI BOJIU B
KOHJIEHCATOp, MAaclio - 1 MOBITPOOXONoAKyBadul. Ha onaHy TypOiHy BCTaHOBIIOEThCA 1+2
Hacoca, pe3epB He nepeadavaeThesl.

KuBunbHi  HAacocM  BHUNAPHUKIB 1  MapONEpPEeTBOPIOBAYiB  BHOUPAIOTHCS
uentpanizoaHo Ha TEC abo okpemiil cexuii y MiHIManbHINH KUIbKOCTI: 1+2 Hacocu B
po0OOTI TpU OAHOMY pPE3epBHOMY TIpH TMOjJaul piBHIA poOodoMy Hacocy. 3amac Mo
MPOJYKTUBHOCTI JIJII KOXKHOTO Hacoca ckianae 15+20 % 3 ypaxyBaHHSAM IPOJYyBaHHS.
Tuck Hacoca BUOMpA€ETHCA BIAMOBIIHO A0 MPUIHHATOT CXEMHU.

KoHnaeHcaTH1 HacocH BUITAPHUKIB 1 MapONepeTBOPIOBAYIB 3aCTOCOBYIOThCS, SIKIIO HE
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nepen0ayaeThCsl KaCKaJIHUN 37TUB APEHAXY B Jl€aepaTop, pereHepaTuBHI MigirpiBavl i T.1.
L1 koHJIeHCaTHI HACOCHU BUOMPAIOTHCS 3 PE3EPBOM, 1HIUBITYATbHO JJIs1 KOKHOI YCTaHOBKU
ab0 LEHTPaJI30BaHO 3aJIKHO BIJ YHCIA 1 MPOJYKTHUBHOCTI MapoONEepeTBOPIOBaviB abo
BUIIAPHUX YCTAaHOBOK.

Hacocu MepexHuX NiAIrpiBaydiB MpU3HAYEH1 JJIs SKUBJICHHS TEIUIOBUX MEpex 1
CTBOPEHHSI LUPKYJSILIT B 3aMKHYTUX TpoMmbkHHX KOoHTypax TEC. PoGoui i1 pesepBHI
Hacocu BcTaHOBIIOIOThCA 3aranbHuMu st TEC. Ilpu crabinpHOMY HaBaHTaXKeHHI IO
rapsuoMy BOJOIOCTAYaHHIO MOKE BCTAHOBJIIOBATHCS «IITHIM» HAcoOC Trapsdoro
BOJIONIOCTaYaHHs. YMCIIO HAcOCIB BU3HAYAETHCA IO BUTPATI MEPEKHOI BOJU, TOOTO
TEIUIOBIM MOTY)KHOCTI MIAIrpiBaviB 1 MPOAYKTHUBHOCTI HACOCIB, IO BHITYCKAIOTHCS
MIPOMHUCIIOBICTIO, TIPOTE 3arajbHa KUIbKICTh MEPEKHUX HACOCIB Ma€ OyTH HE MEHIIE JIBOX.
Hanip MepexxHrX HAacOCiB BU3HAYAETHCS TIPABIIUHUM OMOPOM TEIUIOBUX MEPEK.

KonneHncaTHi Hacocu MepeXHHUX MIAIrpiBayiB BUOUPAIOTHCA IHAUBIAyalbHO: 1+2
poOouMX Hacoca 1 OJJUH PEe3EPBHUN HACOC Y MEPEXKHOI0 MiJIrpiBaya HUKHBOT'O CTYIICHS.

[1iKMBIIOBaNIbHI HACOCH TEIUIOBUX MEPEK BUKOHYIOTHCS BIILIEHTPOBOTO THUIY, IIPU
3aKpUTIN CXeM1 BCTAaHOBIIOIOTh JIBa HACOCH, MPHU BIAKPUTIN — TPH, BKIIOUAIOUH 1 pe3epBHI
HAcOCH.

JIpeHa)kH1 Hacocu MeEpEeXHHUX MiAIrpiBavyiB BCTAaHOBIIOIOTHCS 0€3 pe3epBy, IMpu
3YNUHII APEHaKHOTO Hacoca 3JMB JAPEHaXy MNPOBOAUTHCS B MEPEKHUU MiAIrpiBay
HUKYOT'O TUCKY 1 B KOHJIEHCATOD.

Tun nONMOMIXHOTO YCTaTKyBaHHS BHU3HAYAETHCS TUIOM 1 MOTYXHICTIO TYpOiHH.
TypOiHM MOCTaBISIOTHCS  3aBOJIOM-BUTOTIBHUKOM B KOMIUIEKTI 3  JOMOMIKHUM
YCTaTKyBaHHSIM: PEreHEepaTUBHUMHM IiJIrpiBayaMu, €XKEKTOpaMHU, OXOJIOMKYyBauaMHU
Macja, HacoCaMU CUCTEMHU pereHeparlii. XapaKTepUCTUKH JOMOMDKHOIO YCTaTKyBaHHS
JAI0ThCS B IOBIJKOBIM JIiTEpaTypl 1 B KaTajorax.

JleaepaTopy MaroTh BUCOKY HaiiHICTh i TOMY HE PE3EPBYIOTHCA. IX MPOILYKTUBHICTD
BHU3HAYA€THCSI MaKCUMAaJIbHOIO BUTPATOIO KUBUIIBHOI BOJM Ha OJIOK, CEKIit0, CTaHIio 3 10
% 3amacoM. Ha 610k BcTaHOBmIOIOTBCA 1+2 Aeaeparopa, npu HEOJIOKOBIM KOMIOHOBII —
py BUXOA1 3 poOOTH OJHOrO 3 JieaepaTopiB OCTAHHI MOBUHHI 3a0€3MEYUTH HOPMAJIbHY
poborty. [leaepaliiliHi KOJOHKH BCTAHOBJIIOIOTH Ha OaKu >KUBUJIBLHOT BOJIU. UHCIIO KOJIOHOK
1+2 Ha 0ak, KOJOHKM CIIOJIy4eHl MDK c000I0 Mo JiHIi mapu 1 Boau. €MKICTh Oaka
PO3pPaxOBY€EThCSI HA POOOTY MPOTATOM 5 XBWIMH TPHU OJOKOBiIM KOMMOHOBIN, 10 XBUIUH
npu He 0s10koBii komnoHOBI 1 20 xBunuH Ha TELl. €mkicTe Boau B 6aky ckiagae 85 %
B1Jl F€OMETPUYHOT HOTO €EMKOCTI.

Jleaepatopu J0aTKOBOI BOAM MApOT€HEPATOPIB 1 MIJHKUBIIOBAJIBHOI BOAM TEILJIOBUX
MEpeK BUKOHYIOTHCS IIEHTpaTi30BaHUMU 1151 Beiel (a00 okpemoi) udepru TEC; 3a3Buuaii
BCTaHOBIIIOIOTH 1+2 neaeparopa.

MepexHi minirpiBaui BCTaHOBIIOIOTHCS 1HJMBINYalIbHO JJIsi KOXHOI TypOiHM, Oe3
pe3epBy, OCKUIBKM TIpallOlOTh CE30HHO, a B JITHIM TMepioJy 4Yacy HECYTh TUIbKHU
HABAaHTAXXEHHS rapsiuoro BOJAOMOCTaYaHHS.

Penyxkuiitno-oxonomkyBanbHi  yctranoBku (POY) cnyxaTeh miis  pe3epByBaHHS
peryiaboBaHUX BUPOOHMYMX Bin0OpiB mapu. POY BCTaHOBIIOIOTHCS MO OJHIN JUIS JaHUX
napameTpiB Mapu, nNpoaykTuBHICTh POY n0opiBHIOE MPOJYKTUBHOCTI BiIOOPY TYpOIHH.
POY wmoxyTh 3acTocoByBaTHCs [JIsl BIAINYCKY Hapy TakKoX 1 MpPU THUCKY Napu He
BiAnoBigHOMY THUCKy Bigoopy. Ha TEC 3acrocoByroThcsi nonoMikHi POY: Ha ma3zyTHe
po3nanioBajJbHE TOCHOJAPCTBO, OOAYBaHHS TOBEPXOHb HArpiBy KOTIIB, MiJIrpiBayi
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MICLIEBOI'O OMalieHHd, jaeaeparopu. Poboty POVY cming oOMmexyBaTH 1 3aMIHIOBATH
BIJIITYCKOM IapH 3 BiOOPIB.

Enepretuuyni mnaporeHepatopu 3a YMOBAMH HaAIMHOCTI 3a0€3MeuylOThCsl JIBOMA
IUMOCOCaMHM 1 JIBOMa JYTTbOBHUMH BEHTWJIATOpPaMH, IO MPaLIOOTh MapajeibHo.
[lapanenbHa poboTa B MOPIBHSHHI 3 130JIbOBAHOIO JIEKUIbKA 3HUXKYE MPOAYKTHUBHICTDH
TATOAYTThOBUX MaimuH. [lomaya AMMOCOCIB 1 BEHTHJIATOPIB MOBMHHA 3a0e3MedyBaTu
MOBHY NMPOAYKTUBHICTh NaporeHepaTopis 3 10 % 3amacom.

Hanip TtaromyTTboBUX MaliuH BHOUpaeThcs 13 3amacoM 15 % 1 ckianae nans
BeHTHIIATOPIB 3+5 klla, mumococis - 4+7 klla, moBiTpoayBok - 10+13 kIla.

3.14 Ilpu3HaveHHd i 3MicT po3ropHeHoi Tem1oBoi cxemu TEC

Posropuena termoBa cxema (PTC) Bxmtowae Bce ycratkyBaHHs TEC: ocHoOBHe,
JIOTIOMIXKHE, pe3epBHE, TPYyOONPOBOIHU, apMaTypy, MapajieibHi 1 00BiAHI TPyOOIPOBOIH,
BIJIMOBITHO 10 TTOCJTIIOBHOCT1 TEXHOJOTTYHOTO MIPOIIeCy podoUoro Tijia.

PTC no3Bossie OIIHUTH HAAIHHICTh BUKOHAHHS OCHOBHOT'O TEXHOJIOTTYHOT'O MPOIIECY,
€KOHOMIYHICTh MPOKJIAJAKU CHUCTEMH TPYOOINPOBOIB, MOXIIMBI PEXKUMH BKIIOYEHHS 1
BUKIIIOYEHHS YCTaTKYBaHHS NIPU 3MiHI HaBaHTAXKEHHSI 1 3yMUHIl YCTATKyBaHHS, CIY>KUTh
OCHOBOIO /ISl KOMIIOHOBKH TrojioBHOro koprycy TEC.

PTC cknagaeTbcsi Ha OCHOBI BUKOHAHOTO BHOOPY yCTAaTKyBaHHS 1 MOKa3ye THM 1
yucio arperatiB TEC, cnocobu 3'egHaHHsi oOsaJHaHHA TpyOONMpOBOJAaMHU, THUIT 1
po3cTtaHoBKYy apmatypu. Y cnemudikamii PTC yka3yeTbcs TuUI, 4YHCIIO, OCHOBHI
XapaKTepUCTUKH yctaTkyBaHHs. [Ipu G10koBiil koMnoHoBI ycTaTkyBaHHd PTC naerbcs
IUIsl OAHOTO OJOKY (IIpY OAHAKOBUX OJIOKAxX), a P PI3HUX OJIOKaX — AJIsi KOXKHOTO THUITY
0sioKky. B boMy BUTIaJIKy cXema MOBUHHA BKJIIOYATU 3arajibHOCTAHIIIMHI JOTOMIXKHI JIIHII.
Ha PTC npencraBisitoTh HaCTyIIHE YCTAaTKyBaHHS 1 TPYOOPOBOAM:

1) TypOiHu 3 eneKTporeHepaTopaMu 1 KOHJEHCATOPaAMU;

2) maporenepatopu. s MpSAMOTOYHHUX MApPOrE€HEPATOPIB YKAa3ye€TbCS BKIIOUEHHS
€KOHOMai3epiB, BUMAPHUX 1 MaponeperpiBaibHUX MOBEPXOHb, BOYJOBAaHUX CENapaTopis,
HACOCIB PEeLUPKYJIALi, apMaTypH 1 T.1.;

3) TerooOMIHHI amapaTh — pEereHepaTuBHI 1 MEpeXH1 MiAIrpiBayi, BUIAPHUKH,
MapornepeTBOPIOBayi, AeaepaTopu 3 0akamu, JOMOMDKHI MiIirpiBadi, 0X0J0/>KyBadl Mapu,
MacJio - 1 ra300X0JIOXKYBayl 1 1HII TeTNIO0OMIHHUKY;

4) HacocH — >KMBUJIbHI, KOHJICHCATHI, MEPEKHUX MIJIrpiBaviB, OycTepHI, JpeHaXHI,
BUIIAPHUKIB, TAPONEPETBOPIOBAYIB;

5) nonomixH1 IPUBOJIHI TYpOIHU;

6) MIKOB1 BOJIOTPiMHI KOTJIH;

7) Oaku yucToro 1 3a0pyIHEHOr0 KOHJEHcaTy, J0JATKOBOi 3HECOJEHOI BOAM,
JpeHaXH1, 3JIUBHI;

8) YCTaHOBKM XIMIYHOT'O 3HECOJIOBAHHS;

9) TpyOompoBoAM CBIKOI Mapu 1 NPOMDKHOTO TIEPEerpiBy NapH, KUBUIIbHI,
KOHJIEHCATHI, pereHepailii, BIaCHUX MOTpeO, APEeHaXKHI, JOJaTKOBOI BOAM, LIUPKYJIISAIINAHI.
Hns TELl, xpiM Toro, BKa3ylOTh TpyOONpOBOAM MOJAaul Mapyd Ha MEPEXHI MiJIrpiBayi,
3BOPOTHOI'O KOHJIEHCATY, MPSAMOI 1 3BOPOTHOI MEPEXKHOT BOJIH;

10) nyckosi npuctpoi: BPOY, POV, cenaparopiB, Hacocu perUpKyJIALii 1 BIATOBIAHY
apMarypy,
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11) apmatypy — 3amipHy, peryioiouy, 3aXUcHy, ApoceibHYy, OOBIIHY 1 1H.
Ha PTC s ronoBHUX TpyOONpOBOAIB YKa3ylOThCsA 30BHILIHINA JiaMeTp 1 TOBIIKMHA
CTIHKH.

KoHTposibHi nMTaHHS 10 po3aiay 3

1) Illo Ha3uBa€eTHCS EICKTPUUHOIO CTAHITIEIO?

2) Sk moAUISIOTBCA TEIUIOBI EJIEKTPOCTAHINT 3a BUIJIAJIOM BUKOPUCTOBYBAHOI
MPUPOAHOI €Heprii Ta 3a NpU3HAYCHHSIM ?

3) lllo Ha3uBarOTh EHEPrOCUCTEMOIO?

4) Ilpu3HayeHHS TPUHIIMIOBOI TEIJIOBOT CXEMH Ta MPUHIUIN 1i CKIagaHHs?

5) 3 sSKuUX eJIeMEHTIB CKJIAJa€eThCcsl TEeXHoJoriuHa cxema mnaportypOinHoi TEC Ta
AKUW TPUHLIAT 11 1117

6) VY uomy nonsrae [ITC TEC ta TELL?

7) OCHOBHI NPUHUUIK KOMOIHOBAaHOTO BHUPOOJICHHS TEIUIOTH Ta EJIEKTPUYHOI
eHeprii?

8) 3 saxux enemeHnTiB ckianaerbesa [ITC TEL] Ta sik mpoBOAMTHCS MOPIBHSIHHS
PO3AUIBHOTO Ta KOMOIHOBAHOTO BUPOOJIEHHS €HEprii?

9) ki ocnoBH1 Bumoru g0 TEC?

10) Ilukn PenkiHa asis TEMJIOBUX €JIEKTPOCTAHIIIM.

11) Slx BrUIMBaIOTH TOYATKOBI Ta KIHIEBI T@apaMeTpu IMapd Ha TEIUIOBY
exkoHoMiuHicTh TEC?

12) Sk BIMBae MPOMIDKHUM MEperpiB Mapu Ta 3aCTOCYBAHHS HAA0y/I0B Ha TEIJIOBY
exoHoMiuHicTh TEC?

13) VY yomy nmomsiratoTh 0COOIMBOCTI MPOMDKHOTO nieperpiBy napu Ha TELL?

14) Slka enepretmnyHa e(EKTUBHICTb BUKOPUCTaHHS PEreHEPATUBHOrO MIAITPIBY
KUBUJIBHOT BOJIM HA TEIJIOBUX €JIEKTPOCTAHINISAX?

15) Ski cxeMu MiIKIIOYEHHS pereHepaTUBHUX MiIrpiBayiB 3aCTOCOBYIOThCS Ta SIK1
ONTHUMAJIbHI MapaMeTpu miairpiBy >kuBmwibHO1 Boau Ha TEC Ta TELL?

16) Sk po3paxoByroTh BUTpatu Terioru ta naidusa Ha KEC ta TEL[?

17) Slkum HOpmMaM TMOBHMHHAa BIANOBIIATH JOJAaTKOBA BOJAa Ha TEIUIOBHUX
€JIEKTPOCTAHIIIAX?

18) Sxi Mmetoau 0OpOOKH 10aTKOBOT BOJAM BUKOPUCTOBYIOTh Ha TEC?

19) Sk BinOyBaeTbes Biamyck temnoTy Big TELL 3 maporo?

20) Sk BigOyBa€eThbCs BIAMYCK TEIUIOTH 3 Tapsa4uoro Boaoro Ha TEL?

21) YV d4oMy mnosisralOTh OCHOBHI TIOJIOKEHHsS 1O BHOOpPY KOTIiB, TypOiH Ta
JOTIOMI>KHOTO 0OJIaiHAHHS Ha TETIOBUX €JIEKTPOCTAHIIsAX ?

22) Slke mpu3HAYEHHS Ta 3MICT po3ropHeHoi TernoBoi cxemu TEC?
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PO3/ILI 4
I'A30TYPBIHHI TA MTAPOT'A30BI EJTEKTPOCTAHIT

4.1 CxeMH i NOKa3HUKHU ra30TypOiHHMX YCTAHOBOK €JIEKTPOCTAHLIN

["a30TypOiHHI €JNeKTPOCTaHLIi SK CaMOCTIHHI €HEpPreTUyYHl YCTAaHOBKU OTpHUMAIIU
oOMesxeHe po3noBcrokeHHs. CepiitHi razotyp6inHi yctaHOBKH (I'TY) MaiOTh HEBHCOKY
€KOHOMIYHICTb, CHOXKHBaIOTh, SK TMPAaBUIIO, BHUCOKOSIKICHE manuBO (pinke abo
razonoioHe). Ilpu HeBenWMKHX KamiTaJbHUX BUTpaTax Ha CHOPYI)KCHHS BOHU
XapaKTepU3yIOThCSl BUCOKOI MAaHEBPEHICTIO, TOMY B JESKHX KpaiHaX iX BUKOPUCTOBYIOTh
AK T1KOB1 eHeproyctaHoBku. ['TY MaroTh B MOpIBHSAHHI 3 MAPOBUMHU TypOIHAMH IT1JIBUIIEHI
IIYMOBI1 XapaKTepUCTUKH, III0 BUMArae J0JIaTKOBOI 3BYKO130JIs1111 MAITUHHOTO BiIILICHHS
1 moBiTpo3al0ipHUX NpUCTPOiB. I[loOBITPsSHUN KOMIIpEecOop CHOXXKHMBAE 3HAYHY YACTKY
(50+60%) BHYTpPIIHBOT TMOTYXXHOCTI Ta30BOi TypOiHu. Bracmigok cnenudigyHoro
CHIBBIIHOUIEHHS TOTYXKHOCTEH KOMIIpecopa 1 Tra3oBOi TypOIHM [iama3oH 3MIHU
€JIEKTPUYHOTO HaBaHTAXEHHS [ TY HeBenukuil.

OauHUYHA MOTYKHICTh BCTAHOBJIEHUX ra30BUX TypOiH He nepesuirye 100+150 MBT,
10 3HAYHO MEHIIIe HEOOX1THOT OIMHUYHOT MOTYXHOCT1 KPYITHUX €HEProOJIOKIB.

binburicte cyuacuux ['TY mpaiiioroTs 3a cxemoro 0e3nepepBHOro 3ropaHHs NajiuBa i
BUKOHYIOTBCSI IO BIIKpUTOMY (PO3IMKHEHOMY) a00 3aKpUTOMY (3aMKHYTOMY) IIUMKIY B
3aJIeKHOCTI B/l BUJly CIIaJIOBAaHOTO MAJIMBA.

Y I'TY 6iokpumoeo yuxny SK TaduBO BUKOPUCTOBYETHCA PIAKE MaJIOCIPUMCTE
razoTypOiHHe aJauBO a00 MPUPOIHUM Ta3, Kl MOJAIOTHCS B Kamepy 3ropanHs (puc. 4.1).

Brr
@ ak
et K Pur
PK-K tH‘T N
fK.K {// 3
ny HH K —i rr = r
—
Peix
¢ Prar
Pr.6 [ trr
tus
1 Gs

K — noBiTpsiHuii komnpecop; /7 — razosa TypOiHa;
I"—enexrtporenepatop; [1Y— nyckoBuit npuctpiit; @ — noBITpsIHUHN QUIBTD;
KC — kamepa 3ropaHHs najnvBa

Pucynok 4.1 — I[Ipunuunosa temiosa cxema ['TY BinkpuToro nukity

HeoOxigHe ayis 3ropaHHs MajiiBa IMOBITPS OYMILAETHCA B (PUIBTPI 1 CTUCKYETHCS B
KoMmIipecopi 0 Tucky p=0.6+2.0 MIla. Jlyist oTpuMaHHs 3a/1aHOi TeMIiepaTypu ra3iB nepen
razoBoto TypoOiHoo t=750+1200 °C y kamepi 3ropaHHsi HIATPUMYETHCA NOTPIOHUN
Ha/UIMIIOK NOBITPA (2.5+5.0) 3 ypaxyBaHHSIM TEOPETUYHOT TEMIIepaTypy TOPIHHS MallMBa,
BUJy NAJIKBa, CrocoOy Horo cramoBaHHs 1 1H. ['apa4l ra3u € poOouuM TUIOM B ra3oBid
TypOiHi, JIe BOHH PO3LIUPIOIOTHCS, a MOTIM Npu Temneparypi t=450+550 °C BukuaaroThcs
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B TUMOBY TpyOYy.

I'TY 3amxnymozo yuxny (puc. 4.2) 103BOJSIOTh BUKOPUCTOBYBATH SIK TBEPJE, TaK 1
BHUCOKOCIPUMCTE pIKe MaauBO (Ma3yT), IO CHAJTIOETHCA B Kamepl 3ropaHHs, e
BCTAHOBJICHUH MiAirpiBad poOOYoro Tija, 3a3BUYail MOBITPSA. BkitoueHHS B cxeMmy
MOBITPOOXOJIO/KYyBaya 3MEHIIY€e pPOOOTY CTUCKYBAHHS B KOMIIPECOPi, a perenepaTopa —
nigBuinye exkoHoMmiuHicte ['TY. Iloku He oTrpumanu 3actocyBanHs ['TY 3aMKHyTOTO
HUKITY 3 IHIIMMU pOOOYMMU TijIaMu (Temii 1 T.11.).
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BII — nogitponiairpiBau; / T — razopa TypOiHa; P — pereHneparop;
BK — noBitpsHuii komnpecop; I'— enexrporenepatop; [1Y —
MyCKOBUM MPUCTPIit

Pucynok 4.2 — Ilpunnunosa cxema ['TY 3akpuToro nukiy

OcnoBHi mnepeBarn ['TY nns eHeprocucteMu NOJATalOTh B iX MOOUIBHOCTI. Y
3aJIEKHOCT1 BiJl TUIy YCTAHOBKH 11 4ac MycKy 1 HaBaHTaxeHHs ckiagae 5+20 xB. ['TY
XapaKTEePU3YIOThCA HIDKUOI MUTOMOK BapTicTio (Ha 50+80% wmeHmie, HX y 0a30BUX
€HEeproOJIOKiB), BUCOKUM CTYIEHEM TOTOBHOCTI [0 IYCKY, BIJCYTHICTIO NHOTpeOu Yy
OXOJIOMXKYBaJIbH1M BOJI1, MOKJIMBICTIO mIBUAKOr0 OyniBHunTBa TEC npu manux rabapurax
€JIEKTPOCTAHII] 1 HE3HAYHOMY 3a0pyJHEHHI HaBKOJUIIHLOTO cepefoBuina. PasoM 3 Tum
I'TY wmarore HeBucokuit KKJ| BupoOHumTBa enexkrpoeneprii (28+30%), 3aBoacbke
BUTOTOBJICHHSI 1X CKJaJHIIIEe, YUM NapoBUX TypOiH, BOHHM MOTPEOYIOTh JTOPOrUX 1
nediuuTHUX BUIIB nanuBa. L{i oOCTaBUHM BU3HAYWIM 1 HaWOUIBII pallioOHaIbHY 00J1acTh
BukopuctanHs ['TY B eHeprocuctemi Sk MIKOBUX 1 3a3BUYail aBTOHOMHUX YCTaHOBOK 3
BUKOPUCTaHHSM BcTaHOBIEHOI motryxHocTi 500+1000 ron/pik. ns Takux yCTaHOBOK
JOLIJIbHA KOHCTPYKTHMBHA cxema y BuUrIsial ofgHoBanbHOi ['TY mpoctoro mmxmy 6e3
perenepaiiii abo 3 pereHeparopoM TEIUIOTHM BIAXIAHMX Ta3iB. Taka cxeMma
XapaKTEePU3YETHCS BEIUKOIO MPOCTOTOI 1 KOMIAKTHICTIO YCTAHOBKH, sIKa B 3HAYHIN Mipi
BUT'OTOBJISIETHCS 1 BMOHTOBYETHCS Ha 3aBOJII.

Pinke razoryp0OiHHE MaJMBO, IO BUKOPUCTOBYEThCS 1t ['TY, Ha enekTpocTaHIlii
niggaeTbest GuIbTpallii 1 MpOMUBIIL BiJ COJIeH JTykKHUX MeTaniB. [IoTiM B manuBo 10Aat0Th
MpUCAIKy 13 3MICTOM MarHilo Juisi 3amoOiraHHs BaHaAlEBIM Koposii. 3a JaHUMU
eKCIUTyaTalii Taka MiAroTOBKAa MajuBa CHpUse TpuUBaIiid poOOTI razoBux TypOiH 0e3
3a0pyAHEHHS 1 KOpO3ii MPOTOYHOT YACTHUHH.

BaxnBoto 0co0IMBICTIO ra30TYPOIHHUX YCTAHOBOK € 3aJIeKHICTh 1X MOKa3HHUKIB Bij
napameTpiB 30BHIIIHBOTO MOBITPS, a Hacammnepen Bif oro Temneparypu. [lin i BriiuBoM
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3MIHIOETBCSL BUTpaTa TIOBITPS 4Yepe3 KOMIIPECOp, CHIBBIAHOIICHHS BHYTPIIIHIX
MOTYXHOCTEH KOMIIpecopa 1 ra3oBoi TypOiHU 1y pe3yibTaTl — eJNeKTpUYHA MOTYXKHICTh
I['TY 11 KK/I. 3amxeHHs TemnepaTypu 30BHIIIHBbOTO noBiTps 3 +40 1o -40 °C npuBoauTh
70 3HAYHOrO 30UIbLIEHHSA eNeKTpuuHoi mnoryxHocti I'TY. [l pi3HMX NOYaTKOBHUX
teMrneparyp 1e 30uibieHHs ckinamae 140+160 %. Jlnsa oOMexxeHHs 3pOCTaHHS MOTY>KHOCTI
['TY npu noHmx’eHH1 TeMIlepaTypy 30BHIIIHBOIO MOBITPS 1 3 YpaxyBaHHSIM MOKIJIMBOCTI
NepeBaHTAXKEHHS €JIEKTPOreHepaTopa JTOBOAUTHCS BIUIMBATH a00 Ha TeMIlepaTypy TasiB
nepea ra3oBol0 TypOIHOIO, 3MEHIIYIOYM BUTpaTy NaiduBa, abo Ha TeMIeparypy
30BHIIIHBOTO TOBITPS, MIAMINIYIOUYM HEBEJIUKY KUIBKICTh BiAXiIHUX Ta3iB (2+4%) no
3a0ipHOrO0 KOMIpecopoM moBiTps. IlocTiiiHy BUTpaTy MOBITps B Jliala3oHi HaBaHTaXKEHb
80+100% MokHa MIATPUMYBATH TAKOX MPUKPUTTAM BXIJHOTO HAIpPABISIOUOTO amnapary
kommpecopa I'TVY.

[linBUIIEeHHST 30BHIIIHBOI TEMIIEpATypU TMOBITPs 30UIbLIYE KOEPIIEHT HAIJIUIIKY
MOBITPS 32 Ta30BOI0 TypOIHOIO 1 TEMMEPATYPY BIAXITHUX rasiB, IO CIPHUSE MOTIPUICHHIO
eHepreTUYHUX MmokazHukiB ['TY.

[linBuieHHs: aTMOC(hEpHOro TUCKY MPU3BOAUTH A0 MiABUIICHHS BUTPATH MOBITPS
yepe3 KOMIIPECOP YHACHIIOK 30UIbIICHHS T'YCTUHH TOBITPA. I3 3pOCTaHHSAM LIbOTO THCKY B
niana3zoHi 720+800 MM pT. CT. IpHU MOCTIHHOMY 3HAYEHHI TEMIIEpaTypu 30BHILIIHBOTO
MOBITPS eJleKTpuuHa NoTykHICTh ['TY 3poctae mpubdauszuo Ha 10 %, ToA1 K eNeKTpUUHUN
KKJ]I ycTaHOBKH 3aIMIIIA€THCSA MPAKTUYHO TOCTIHHUM.

4.2 Ilapora3oBi yCTAHOBKH €JIEKTPOCTAHUIM

[loennanns mnapoTypOiHHOI 1 Ta30TypOIHHOI YCTaHOBOK, WI0 OO0'€HYIOTHCA
3arajlbHUM TEXHOJIOTIYHUM IMKJIOM, Ha3MBalOTh Mapora3oBoto ycraHoBkoio (III'Y)
eniekTpocTaHlii. 3'€lHaHHS LMX YCTAHOBOK B €IMHE LIJIE JO3BOJIAE MOHUZUTHU BTPATY
TerioTu 3 BigximHumu razamu ['TY abo mapoBoro kotja, BUKOPUCTOBYBATH Ta3u 3a
ra3oBUMU TypOIHAMM $IK MiJICPITOrO0 OKUCIIOBAaua MpU CHAIIOBAHHI NaluBa, OTPUMATH
J0JIaTKOBY MOTY>KHICTh 32 PaXyHOK YacCTKOBOTO BUTICHEHHS pereHeparii napoTypoiHHUX
yctaHoBOK 1 3pemroro migBuimutd KKJ mapora3zoBoi enexTpocTaHiii B MOpIBHSHHI 3
MapoTypOIHHOIO 1 Ta30TYPOIHHOIO €IEKTPOCTAHIIISIMHU.

3actocyBanHs [1I'Y s chOroHINIHBOT €HEPreTUKN — HaOUIbII eeKTUBHUHN 3aci0
3HAQYHOTO TIJBUINEHHS TEIJIOBOT 1 3arajilbHOi €KOHOMIYHOCTI €JEeKTPOCTaHIlii Ha
opraniunomy namuBi. Kpamii 3 agitounx [II'Y marote KK mo 46 %. Cepen pi3Hux
BapianTiB [1I'Y HaliOuibI1e nomupeHHs Ha0ynu HacTynHi cxemu: [1I'Y 3 BUCOKOHamipHUM
naporeneparopom (BIII); III'Y 31 ckupanHsM rasiB ra3zoBoi TypOiHM B TOINKY HapOBOIO
korna; [II'Y 3 mapoBum ytunizaniiaum kotioMm (YIIK); namiszanexsi II'Y; TIT'Y 3
BHYTPIIIHBbOLMKIIOBOIO ra3uikalii€ro TBep10ro najiusa.

III'Y 3 sucoxonanipnum napocenepamopom NPaOOTh HA TPUPOJHOMY ras3i abo Ha
piakomy ra3oTyp6iHHoMy mnanuBi (puc. 4.3). [loBiTpsiHUN KOMIIpECOp MOJa€ CTHUCHYTE
MOBITPS B KUIbLIEBUH 3a30p kKoprnycy BIII" 1 B nogatkoBy kamepy 3ropanus JKC, ne ioro
TeMIiepaTypa MiJBUILYEThCS. ['apsiyl ra3u micisl CrajloBaHHS IMajuBa B TOMKOBIM Kamepi
MaoTh Tuck 0.6+1.2 MIla 3anexHO Bi THUCKY TOBITPS 3a KOMIIPECOPOM 1
BUKOPUCTOBYIOTbCA Il TeHepamii mapu 1 #Horo meperpiBy. Ilicas mnpoMikHOTO
neperpiBaya (octaHHbOi nmoBepxHi HarpiBy BIII') rasu 3 Temmneparyporo npudiuzno 700
°C mocrynaroTh B JOJAaTKOBY KaMepy 3ropaHHs, jae norpiBatotbest 10 900 °C i
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MOCTYMNAaIOTh B ra3oBy TypOiHy. BiampanboBani B ra3oBiil TypOiHI ra3u HOpsMylOTb B
TPUCTYMIHYATUN Ta30BOASIHUM €KOHOMaii3ep, 1€ BOHHM OXOJOJKYIOTbCA KUBUIBbHOIO
BOJIOIO 1 OCHOBHUM KOHJIEHCATOM MapoBoi TypOiHU. Take MiAKIIOYEHHS €KOHOMail3epiB
3a0e3nedye MOCTIMHY Temneparypy BiaxiaHux raziB 120+140 °C nmepen ix BUXOJIOM B
nuMoBYy TpyOy. Pasom 3 Tum B Takiii [1I'Y BinOyBaeTbcsi 4acTKOBE BUTICHEHHS pereHepartii
1 30 UTbILIEHHS TOTY>KHOCT1 MapOTYPOIHHOT YCTAHOBKH.

BIr-600-140

— K-210-130

LB4 4ok 4as

Tonnubo .;i

123

rT-4#5-3

5 C — Gapaban-cenaparop; [/E — naponeperpisay; /1] — npoMiXHHIMA
neperpiBay; // — BUMapHi MOBEPXH1 HArpiBY; [[H— nupKyIsAiiHUN HACOC;
OK1 — OKIII — ra3oBojsiHI €EKOHOMaN3epu yTHIIi3allli TeIIOTH BIIX1AHUX
rasiB I'TY; J[I[IB — neaepatop >kxuBuibHO1 Boau; //KC — nomatkoBa Kamepa

3rOpaHHs

PucyHnok 4.3 — I[IpuHIIMIIOBa TEIIOBA CXE€Ma Mapora3oBoi YCTAHOBKH C
BHCOKOHAITIPHUM MapOreHepaTopoM

BucokoHamnipHuii maporeHepaTop € 3arajbHOI0 KaMepow 3ropaHHS NajluBa s
napoTypOiHHOI 1 s Ta30TypOiHHOI ycTaHoBKH. OcobmuBicTio Takoi III'Y € 1 Te, mo
HAJUIMIIKOBUM THUCK ra3iB B CXEMI J03BOJISIE HE BCTAHOBIIIOBATU AUMOCOCH, a MOBITPSHUN
KOMIIPECOpP  3aMIHIOE  JYTTbOBUH  BEHTWISATOpP;,  BIANAAa€  HEOOXUIHICTD Yy
noBiTpomniairpiBayi. [lapa 3 BIII" npsimye B mapoTypOiHHY YCTaHOBKY, IO Ma€ 3BUYANHY
TEIUIOBY CXEMY. ICTOTHOIO TiepeBaror0 JaHOi YCTAHOBKM € 3MEHIICHHS Trab0apuTiB 1
MacoBux mnokasHukiB BIII', mo npautoe npu Tucky B razoBomy Tpakti 0.6+1.2 MIla.
BucokoHamnipHuii maporeHeparop IIJIKOM BHUTOTOBISIETbCS B 3aBOJCHKMX YyMOBaX. Y
BIJIMOBIJHOCT1 3 BUMOTaMU TPAHCIOPTYBAaHHS MapONpPOAYyKTUBHICTh 0JHOr0 Kopnycy BIIT
He mnepeBumrye 350 Tt/r. III'Y 3 BII' pouuibHO 3acTOCOBYBaTH TMpH MOMIPHHUX
tTemriepaTypax razis nepen I'TY. [3 30u1blIeHHAM 1€ TEMIIEPATYPH 3MEHIIYETHCS YaCcTKa
TEIUIOTH, IO NMEePEJAETHCS Ta3aMu MOBEPXHI HArpiBy BUCOKOHAIIPHOTO aporeHepaTopa.

ABToHOMHa pobota mapoBoro ctynens [II'Y 3 BIII' HemoxiuBa, 1110 € HEIOJIIKOM
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II€T CXeMU, 10 BUMarae piBHOI HAJIMHOCTI Ta30TypOIHHOI YCTaHOBKH, MapoBOi TypOiHH,
naporeHeparopa. Bwukopuctanua III'Y 3 BIII' nepcnektuBHO B cxemax 3
BHYTPIIIHbOIMKIIOBOIO ra3u(ikaliero Byris.

'Y 3 ckudannam eazie 2az060i TypOIHM B TONKYy MapoBOro KOTJa
XapaKTepU3ylOThCS THUM, IO BIAXIIHI Ta3uW ra3oBOoi TypOIHM € BHCOKO HiAITPITUMHU
(450+550 °C) 3abamacToBaHMM OKHCJIIOBa4eM 13 3MICTOM KuCHIO 1416 %. 3 miel
OPUYMHM iX JOLUIBHO BUKOPHCTOBYBATH JUIsl CIAJIOBAHHS OCHOBHOI Macu MajiuBa B
napoBoMy KoTii (puc. 4.4).

=2

ne n7

AH

I1E— naponeperpiBad cBixoi napu; /11 — npomMixHUM naponeperpinay;
K, OKBJ], DKH]] — exoHOMali3epu: OCHOBHHI, BUCOKOTO 1 HU3BKOT'O THUCKIB;
I11-1T7 — mipirpiBadi CUCTEMHU pereHepailii nmapoBoro crymnens; /JI11B —
neaepatop kuBuibHOI Boau; [IOH, KH, /[H — *VBWIbHUN, KOHJICHCATHUH,
IpeHaXXHUU Hacocu; HP — Hacoc peupKyJIsiiii OCHOBHOTO KOH/JIEHCATY B

OKHU; /[B, B/[B — BeHTUIATOPU TyTTHOBUHM U J0JATKOBOTO NOBITps; KJI1,

KJIII — xanopudepu nepuioro ta Jpyroro CTyneHs; B — BIOPCK KUBUIbHOT

BoAM 3 mpoMixkHoro ctynens [19H; //C — numococ

Pucynok 4.4 — IIpuHuunoBa TemioBa cxeMa Mmapora3oBoi yCTaHOBKH 31
ckuaadHsaM raziB ['TY B Tonky mapoBoro Kotia

Koren mnocraBaseTbesi 0e€3 MOBITPOMIJIrpiBada 1 MOMKE TNPALOBATU SK i
HAJAYBOM», TaK 1 3 YpIBHOBa)X€HOIO TAroro. st 1poro B cxeMi nepeadadyeHi AMMOCOCU
JC. Hana cxema I[II'Y no3Bossie mpaitoBatd B TPhOX PI3HUX pexkumax: pexum III'Y i1
PEKUMHU aBTOHOMHOT pOOOTH ra30BOTO 1 MaPOBOTO CTYIICHIB.

OCHOBHUM € PEXHUM pPOOOTH YCTAaHOBKH IO Mapora3oBOMYy MHKIY. BinxigHi rasu
ra3oBoi TypOiHM TOJAIOTECS B OCHOBHI MaJbHUKU KOTJIA. Y MATBHUKH MOCTYMHaE i
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nigirpire B Kajopudepi MOBITPS SIKOTO HEJOCTaTHBO JJIA TMPOILECy TOpIHHA, IO
HArHITa€ThCSI BEHTWJIITOPOM JI0JJaTKOBOTO MOBiTpsA B/[B. BinxigHi razu mapoBoro Kotia
OXOJIOJXKYIOThCSI B €KOHOMai3epax BHCOKOTO 1 HHU3BKOIO THUCKY 1 MOTIM MOPSIMYIOTh B
IUMOBY TpyOy. VY 3B'I3Ky 3 IIUM pereHepaTuBHI BiAOOpPH MapoBOi TypOIHM YaCTKOBO
pPO3BaHTaXK€HI, a TUCK Mapu B ii MPOTOYHIA YACTUHI JEKUIbKAa 3pocTae; 30UIbIICHUN
MPOITYCK Mapu B KOHAEHCATOp TypOiHHU.

[Ipu aBTOHOMHII pOOOTI MAPOBOTO CTYMNEHS MOBITPS, HEOOXITHE ISl CHATIOBAHHS
najguBa B KOTJII, IOJA€TbCA JYTTHOBUM BEHTWISTOpoM /[B B Kanopudepu, 1e
nigirpiBaerbest 10 180 °C 1 moTiM mpsimye B manbHUKHU. [lapoBuit xoTen mpaioe min
PO3PIIKEHHAM, IO CTBOPIOEThCs nuMococamu /[C. Ilpu aBTOHOMHIN poOOTI ra3zoBOro
CTYIEHS BIAXIJHI a3y NPsAMYIOTh B JUMap.

3 MiABUIIECHHSAM TeMIIEpaTypu rasiB nepes razonoro TypOinoro II'Y 1 mpu HUKYIOMY
CTYINEHI CTUCHEHHS MOBITPS B KOMIIPECOpPi BMICT KHCHIO B BIAXIJHUX Tra3ax ra3oBoi
TypOiHM 3MEHIIYEThCS, 1[0 BUMArae mojiadi 104aTKOBOI KUTbKOCTI oBiTps. Lle mpuBoauTh
10 30uIblIeHHs 00'eMy rasiB, SIKI NMPOXOJATh Yepe3 KOHBEKTHUBHI MOBEPXHI HarpiBy
MapoBOro KOTJIA, a TaKOX BTPAT TEIUIOTH 3 BIIXIAHUMHU razamu. 3pocTae 1 BUTparta
€JICKTPOEHEPrii Ha MPUBIA AyTTHOBOrO BeHTHIIATOpA. [Ipu cnamtoBaHHI B KOTJII TBEPJOTO
najauBa MiAIrpiTe NOBITPS BUKOPUCTOBYETHCS B CUCTEMI MHJIONPUTOTYBaHHS.

[T'Y 3 ymunizayitinumu NapoBUMHU KOTJIAMHU JI03BOJISIIOTH BUKOPUCTOBYBATH BIAXIJTHI
ra3u ra3oBux TypOiH ajig reHepauii mapu. Ha Takux ycTaHOBKax MOXJIMBA peanizalis
yucTO OIHApHOrO IUKIY O€3 0AAaTKOBOIO CHAJIOBAHHS IaluBa 3 OTPUMAHHSAM Iapu
HU3bKUX napameTpiB. Ha puc. 4.5 npuBenena cxema Takoi [1I'Y.

TornuBe _EJ__ K—?D—ZS/SOOO
r
=l

.
el
o

K3H

AH

VIIK — ymunizauiiiauii koren (maporeneparop); C —
cenaparop BoJIOTH; /[H — npeHakHU HacoC

Pucynok 4.5 — IIpuHumnoBa TerioBa cxema mapora3oBoi
YCTAaHOBKH C KOTJIOM-YTUJI13aTOPOM 1 TypO1HOIO HACUYEHOI apu
0e3 IomaaroBaHHs I1ajuBa

Jlns  TakuxX yCTAaHOBOK XapaKTepHE BUKOPUCTAHHS TUIBKM BHCOKOSKICHOTO
OpraHiYHOTO TaJuBa, TOJIOBHMM YHWHOM mpupogHoro razy. Mms po6oru III'Y Ha
PE3epPBHOMY PIIKOMY Ta30TypOIHHOMY TaJIWB1 HEOOX1THO MepeadaynuTH B TEIUIOBIH cXeMi
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nonatkoBuii miAirpis Boau 10 130+140 °C mob yHUKHYTH KOpO31i XBOCTOBUX MMOBEPXOHb
HarpiBy. Takuil pexuM poOOTH BUSIBUTHCS TOMY MEHIII €EKOHOMIYHUM.

[II'Y 3 yTtunizaniiHuMyU TApOBHUMH KOTJIaMU MalOTh BUCOKY MaHEBPEHICTh. BoHu
po3paxoBaHi npubnau3Ho Ha 160 myckiB 3a pik; yac MyCKy Mics MPOCTOI 6+8 roauH
nopiBHioe 60 xB, a micis octaHoBY Ha 40+48 T — 120 xBa.

[loenHanHs Ta30TypOIHHUX 1 TAPOTYPOIHHUX YCTAHOBOK 3 BUKOPUCTAHHSIM TUIIOBOT'O
CEepIiHOTO yCTaTKYBaHHS 3JIMCHIOETBCS B HANi@3ANedCHIU napo2asosii ycmanosyi (puc.
4.6). Bona mnpu3HavaeTbcs NI BUKOPUCTAHHS MpPU NPOXOJKEHHI MiKIB Tpadika
CJIEKTPUYHOTO HABAHTAXKEHHSI 1 TNPUIYCKae TOBHE ab0 4YacTKOBE BIAKIIOYEHHS
MiAIrpiBaviB BUCOKOTO TUCKY o mapi. B pesynbrati ii mpomyck yepes3 NpoTOYHy YacTHHY
napoBoi TypOIHU MIABUILYETHCSA 1 peai3y€eThCsl MPUPICT MOTYKHOCTI MApOBOrO CTYMEHS
npubauzno Ha 10+11%. TloHmkeHHsT TeMmepaTypu >KUBWJIBbHOI BOJU KOMIIEHCYETHCA i
JOJIATKOBUM TIJAIIPIBOM B Ta30BOJSHOMY EKOHOMai3epi BIAXIJHUMHU Tra3aMu Ta30BOi
TypOinu. Temneparypa Biaxiguux rasziB I'TY 3HmxyeTbCcs npu nboMy npudnuzHo 10 190
°C. CymapHuil NpuUpICT MIKOBOI MOTYKHOCTI 3 ypaxyBaHHsAM pobotu ['TY cknanae
35+45% 6a30B0i MOTYKHOCTI MapoTypOiHHOTO OJIOKY. [IMTOMa BUTpaTa yMOBHOTO TajivBa
0JIM3bKa JJ0 BUTPATH MIPU aBTOHOMHIM poOOTI IILOTO OJIOKY.

I'BD — ra3oBoasHuN ekoHOMam3ep; [/K — napoBuil KOTel

Pucynok 4.6 — IIpunIunoBa TerioBa cxema HariB3ajaeKHO1
[1apora3oBol yCTAHOBKHU

Posrnsayti cxemu III'Y mnpunmyckaroTh YacTKOBe ab00 TIOBHE BHUKOPHUCTAHHS
BHUCOKOSIKICHOTO OPraHIYHOIo MajuBa (IPUPOJHOrO Ta3zy abo piIKoro ra3oTypOiHHOIO
MajuBa), M0 TaIbMY€E IX IIUPOKE BIPOBAKCHHS. 3HAYHUM 1HTEPEC MPEJICTABISIIOTH PI3HI
CXeMHU  Tapora3oBUX  YCTAaHOBOK 3  BHCOKOHAIIPHHUMHU  IaporeHepaTopamMu 1
BHYTPIIIHBOLMKIIOBOIO Ta3u(ikalieo TBEpIOro NaiuBa, IO JI03BOJSIOTH IEPEBECTU
Mapora3oBi yCTAaHOBKH IIUJIKOM Ha BYruUIs. 3a3ganeriip nmoapioHeHe Byruvis (3+10 mm)
MOAAETHCS JIJIS MICYIIKU B CYIIAPKY 1 Yepe3 OKUCTIOBaY (JJIs 3armo0iraHHs IJIaKyBaHHIO)
B razoreHepatop. OauH 3 BapiaHTIB cXeMHM — Tra3u@ikailisi Byruuis B ra3oreHepartopi 3
CKUTIISTYUMY TIIAPOM Ha TapOTOBITPSIHOMY JYTTI.

[Tapora3oBi yCTaHOBKM OTpUMAaJH JOCTaTHBO Iupoke 3actocyBanHs B CIIIA, Snowii,
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Opannii 1 1H. Y [II'Y B OCHOBHOMY CHAIOETHCS MPUPOAHUN a3 1 piKke MajauBO PI3HUX

BUIIB.

Bnposamkennto III'Y copusina mnosiea motyxknux ['TY (70100 MBT) 3

noyatkoBoro Temneparyporo razie 900+1100 °C. Lle mo3sonmno 3acrocyBatu [II'Y 3
yTWII3alIMHUMUA MapOBUMHM KOTJIaMU OapabaHHOTO THUIY 3 MPUMYCOBOIO IHUPKYJIAIIEIO
cepenoBuia 1 TuckoMm mapu 4+9 MIla B 3anexHOCTI Bil TOro, MPOBOJUTHCS B HHUX
J0JIaTKOBE criaitoBaHHs naiauBa ud Hi. OkpiM [II'Y 3 yTunizaniiHuMHU KOTIaMHu B JESIKHX
KpaiHax 3actocoByoTh [II'Y 31 ckunanuam rasiB I'TY B TONKy MUIOBYTUIBHOTO KOTJIA.
Kpami 3akopaonsi III'Y nparorots 3 KK 46+49 %.

1)
2)
3)
4)
S)
6)
7)
8)

KonTposibHi nuTanHs 10 po3aiay 4

SIki cxemu ra30TypOIHHHX YCTAaHOBOK BUKOPUCTOBYIOTHCS ?

['TY BinkpuTOro UMKIY Ta NPUHLHUI i poOOTH?

['TY 3amMKkHyTOr0 UKy Ta IPUHIMI 11 podoTH?

Sk 3anexath nokazHuku podotu I'TY Bia mapaMeTpiB 30BHIIIHBOTO MOBITPs?
[ITo Ha3UBa€THCS MAPOra3o0BOI YCTAHOBKOIO?

Sxi cxemu III'Y BUKOpUCTOBYIOTHCA?

Cxema Ta npunuunu podotu [1I'Y 3 BUCOKOHANIpHUM HaporeHepaTopom?

Cxema Ta npunuunu podotu III'Y 31 ckumanHsIM rasiB ra3oBoi TypOiHU B TOMKY

MIapoBOTo KOTia?

9)

Cxema Ta npunuunu podotu 'Y 3 yrunizamitHuMu napoBUMH KOTJIaMU?

10) CxeMa Ta OCHOBHI pUHUUIK PoOOTH HamiB3ayiexHoi 1Y ?
11) ¥V yomy nosnsirae nouuibHICTh BUkopuctanus [1I'Y?
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PO3/LTI 5
ATOMHI TEIl I ATOMHI KOTEJILHI

5.1 Tunu siiepHAX €eHEPreTHYHNX YCTAHOBOK

Snepna eneprernuna ycranoBka (JAEY) € kommuiekcoM amapartiB, CUCTEM, IPUCTPOIB
1 MEXaHI3MIB, MPU3HAYEHHUX JJIsi TIEPETBOPEHHS SACPHOI €Heprii, 10 3BUIBHAETHCA B
pe3yNbTaTl CHANIOBAHHS SAEPHOrO MajiMBa, B EJIEKTPUYHY, MEXaHIYHYy abo TerioBy
eneprito. SIEY cknagaeThcs 3 IBOX YaCTHH: PEAKTOPHOI YCTAHOBKH, B SIKId B pe3yJbTarTi
JUICHHS HYKJIIIB B sIZIGPHOMY NANKMB1 BUAUIAETCS TEIUIOTA 1 IEPEJAETHCS POOOUOMY TLTY
(peyoBHHI, 1O 3IMCHIOE POOOTY, IO MEPETBOPIOE TEIUIOTY B MEXAHIUHY E€HEPriio), 1
TypOIHHOI YCTaHOBKM, B SIKiil TemjoBa €HEpris poOouYoro Tijia MEepPeTBOPIOETHCS Ha
MEXaHIYHY 1 eJIEKTPUUHY.

3asiexxHo Bin BuUAy poOodoro Tuta (BojasiHa mapa abo ra3) TypOiHHA YCTaHOBKA
HazuBaeThbes napotypOinHor (I1TY) abo razoryp6innorw (I'TY). Ha AEC po6Gounm Tiziom
€ TUIbKM BOJsIHA mapa (ra3oTypOiHHI YCTAHOBKM MOKU HE 3HAMIILIM PO3MOBCIOKEHHS Ha
AEC). PeakTopHy yCTaHOBKY, MpHU3HAuY€Hy /i1 OTPUMAaHHS BOASHOI Hapu B SKOCTI
poboyoro TiMa, HA3WBAIOTh SJIEPHOIO MApPONPOAYKTUBHOW YyctaHoBkow (AIIIY). VYV
3aranbHoMy Bunanky AIIITY Bkmodae 1 cebe saepHUNA EHEPTETHUYHHI peakTop 3
CUCTEMOIO YIpPaBIIHHSA 1 3aXUCTy 1 NEPBUHHUM OI0JOTIYHUM 3aXHCTOM, KOHTYpP
LHUPKYJIALIT TENJIOHOCIA pa3oM 31 CBOIM 0O0JIaJHAHHSM, MApOT€HEpPaTOpU 1 JOMOMIXKHI
CUCTEMHU 1 PUCTPOT, a TAKOK BTOPUHHUI O10JIOTTYHUHN 3aXUCT.

B nanuit yvac JIEY BUKOpPUCTOBYIOTHCS TOJIOBHUM YMHOM Ha KoHJeHcauiaux AEC.
OcTtanHiM yacoM 1moyaro mpakTuuHe BukopuctanHs SAEY wa  aromHumx
reroenekTporieHTpansax (ATELl), ne BupoOsieHHs e€JIeKTPOCHEprii MOETHYEThCA 3
BUpOOJEHHSAM TernoTu aig norped Terutodikanii, 1 Ha ACT, ne BUpoOONISE€TbCS TUIBKU
HU3bKOMOTEHIIIHA TETI0Ta JIsi OTaJICHHS.

Baxnusum nepcnekTuBHUM HalpssmoM BukopuctaHHs AEY e 3actocyBanns SIEVY 3
BHUCOKOTEMIIEPATYpPHUM Ta300XO0JIOJ)KYBAHUM SIIEPHUM PEAKTOPOM JUIsi BUPOOHUIITBA
BHUCOKOTEMITIEPATypPHOT TETIOTH.

5.2 Oco0,1MBOCTI SIACPHUX EHEPIreTUYHUX YCTAHOBOK

3a npunnunom pobotu SAEY a6o AEC HiuuM He BIAPI3HIETHCA BiJl 3BUYANHOT
TerioeHepreTuuHoi ycraHoBku a6o TEC nHa opraniuHoMy mnasnuBi. ['0jl0BHa BIIMIHHICTb
AEC Bin TEC nonsrae B Tomy, mo Ha AEC mkepenoM TEIIOoTH € He MapoBUM KOTEN, B
SAKOMY B TIpOLIECI TOPIHHS OPraHiYHOro NajMBa XIMIYHA €HEprisi MEepeTBOPIOETHCS Ha
TEIUIOTY, a S/ICPHUI eHepPreTHUHMil peakTop, e B mporeci aitenns sgep U a6o > Pu
BII0OYBA€THCS TIEPETBOPEHHS SAJIEpHOI €Heprii Ha TeruioBy. [{uM BH3HAYalOTHCS OCHOBHI
ocobmuBocti SAEY, cepen sikux Hacammnepe BiI3HAUMMO HACTYIIHI:

1. HanzBuyaiiHO BUCOKY KaJIOPIMHICTH Si€pHOro majivpa, BHAcHimok yoro Ha AEC
BUTpavaeTbesl nmanuBa Habararo Menimie, yuM Ha TEC. Hanpuknan, TEC enextpuuHorO
notyxHicTio 1000 MBT, mo npamtoe Ha kam'sHoMmy Byruuti Exkuba3srty3cekoro Oaceitny,
cnoxuBae moaoou 6muspko 12500 T Byruwisa, a AEC Ti€i % eIeKTpUYHOi MOTYKHOCTI 3
peakropom BBEP—1000 — 61u3bko 80 Kr HM3bK030arayeHoro ypasy.

VYHacH110K BUCOKOT KaJIOPIHHOCTI SAEPHOIO MajuBa BUPOOHUIITBO MOT0O 3 YpaHOBHUX
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pyn 3 KoHIeHTpaliew ypany Ouibmie 0,1 % cyrreBo nemieBiie 3a BUAOOYTOK BYTLILIA,
HadTH 1 ra3zy, a o0'eM TMepeBe3eHb SAECPHOrO TMaluBa, BKIIOYAIOYM TEPEBE3CHHS
BIJIIIPAI[bOBAHOTO PaJI0aKTUBHOTO IMajMBa, BUSBISETHCS 3HAYHO MEHINE, 110 BHMAarae
ICTOTHO MEHIIMX BUTpAT, UMM NepeBe3eHHs opraHiyHoro nanusa ans TEC. Ilpu ubomy
came nanuBHe rocnoaapctBo Ha AEC nabarato menmie, Hixk Ha TEC. Tomy AEC, ATEI] 1
ACT moxxHa po3MINIyBaTH MOOJIU3Y MICLb CHOKMBAHHS €Heprii, 0 1CTOTHO MOJIETLIY€E
BUpIIIEHHS TpOOJeMU €eHepro3zade3neueHHs MPOMUCIOBUX UEHTPIB, BIIJAJICHUX Bil
NaJIBO BUIOOYBHUX PaloHIB.

2. HeMOXIUBICTh MOBHOTO «CIAJIFOBAaHHS» BCIX AUTMMUX HYKIIIB 3a OJHUH ITUKII
nepeOyBaHHS SIAEPHOTO MajduBa B peakTopi. «CramtoeThes» TUIBKH Ta YaCTHHA HYKIIIJIB,
10 AUIATHCS, SIKa MEPEBUIIYE KPUTUUYHE 3aBAHTAXEHHSA. Y I[bOMY MOJIATA€ MPUHILIUIOBA
BIIMIHHICTb BUKOpHUCTaHHS sifiepHoro nainuBa Ha AEC B MOpIBHSHHI 3 BUKOPUCTaHHSIM
opraniunoro nanusa na TEC. L{g BiIMIHHICTh ICTOTHO BIJIuBae Ha ekoHoMiKy AEC.

3. MOXJIUBICTh YaCTKOBOTO, & B PEaKTOpax Ha MIBUJKUX HEHUTPOHAX PO3MIMPEHOTO
BiITBOPEHHS TUIMMUX HYKIIAiB, HAIPUKIAL i30TOMIB miyToHio > Pui **'Pu. IIpu mpomy
3HayHa iX 4YacTUHa Oe3MocepeHbO NUIUTHCA B PEaKTOpl, TUM CaMUM MOKpallylouu
najauBHUM OanmaHc 1 30UTbLIYIOYM BUTOpaHHS MEPBUHHOIO TNaiuBa. [HIIA yacTuHa
HAKOIMUYY€EThCSl Y BIANPaIlbOBAHOMY MajuBi. TOMY 3aBXIM € MOXIIMBICTH OTPUMAHHS
J0JIATKOBOTO SIIEPHOrO TMajvMBa 3 BIATBOPIOIOYMX HYKJIIAIB, IO MIJBUINYE CTYIIHb
BUKOpPUCTaHHSI mnpupoaHoro mnanuBa B 30+40 pa3iB 1 Ouiblie (IpU PO3LMIUPEHOMY
BIITBOPEHH]).

4. IcrotHo menma, HiXK Ha TEC Tiei x mortyxsocti, Aii AEC Ha HaBKOJIUIIHE
CEpEelIOBUIIE, OCKUIBKHM «CIAIOBaHHA» SEPHOr0 NalHMBa B PEaKTOpi BiAOYyBaeTbcs 0e3
okucioBayiB. B Toit sxe yac Ha TEC npu cniayitoBaHHI OPraHIYHOIO NajiuBa BiiOyBa€eThCs
Maiike Tpupa3oBe (MO Maci) CIOXUBAaHHS aTMOC(PEPHOrO0 KHUCHIO 3 Oe3nepepBHUM
BUKHJIOM B aTtMoc(epy NpOIYKTIB 3roOpaHHS — JIMMOBHUX ra3iB, IIO MICTSATh TOKCHYHI
OKCUIM CIPKHU 1 a30Ty, METalu 1 3011y (IIpU CHagoBaHHI Byruwis). Tomy, 1 TOoro, mo0d
3HM3UTH WwKiymBy A0 TEC Ha HaBKONMIIHE cepeloBUllle, NOTpiOHA crHopyna
CHEIlaIbHUX 3aXMCHUX YCTAaHOBOK, BapTICTh SKUX MOXe aocaratd 25 % 3arajJbHHUX
ButTpat Ha OyaiBHuuTBo TEC.

5. YTBOpeHHS BEJIMKOi KUIBKOCTI BHUCOKOPAI10aKTUBHUX MPOJYKTIB JAUICHHS 1
MOB'I3aHE 3 LIUM TPUBAJE 3AJMILKOBE TEIJIOBUAUICHHS B aKTUBHIA 30H1 MICIS 3yNUHEHHS
peakTopa, HasBHICTh MOT'YTHBOI'O 10HI3YIOUOTO BUIIPOMIHIOBAHHS, II0 BUKIIMKAE CUIIBHY
HaBeJCHY PaJlOaKTHUBHICTh MaTepialliB aKTUBHOI 30HU 1 TEIUIOHOCISA, sSKa HE TOBHICTIO
JIOKANI3yEThCSl B MEXKax aKTUBHOI 30HHM, a pa3oM 3 TEIUIOHOCIEM B JESKOMY CTYIEH1
PO3MOBCIOJIKYETbCSI IO  BCbOMY KOHTYPY LHPKYJSIII TEMJIOHOCIS; HEOOXITHICTh
BUpIIIEHHS crnenuiyHoi npobiemMu — 3a0e3nedeHHs SAEpHOi 1 paaiaiiiiHoi Oe3neku
AEC, T0o0TO 3amo0iraHHs OMpPOMIHIOBAHHS IMEPCOHANY 1 PaJlOaKTUBHOTO 3a0pyJHEHHS
HABKOJIMIIHBOTO CEPEIOBMILA BHILE 32 JOMYCTMM1 HOPMH;, BUKOPUCTAHHS CHEI[laIbHUX
JOPOTUX CUCTEM, IPUCTPOIB, O0IaIHAHHS, TPUIIAJIB 1 MaTepialliB, sIKi HE 3aCTOCOBYIOTHCS
Ha TEC. Jlo takux crnenugiyHuX CUCTEM 1 CIOPYI, 30KpeMa, BITHOCATHCA: O10J0TTYHUN
3aXMCT BIJ] 10HI3YIOUOTO BUIPOMIHIOBaHHS, CHEIlialbHI MAIIMHW JJISI JUCTAHIIHHOTO
3aBaHTAXKEHHS 1 NEpEeBaHTaXEHHS MajuBa, OaceiHU I OXOJOJKYBAaHHS 1 BUTPUMKHU
BIJIIIPaI[bOBAHOT O MaJMBa 3 PEaKTOpa, CUCTEMA CIELIaIbHOIO OYMILEHHS TEIIOHOCIS Bij
pPalOaKTUBHUX TMPOAYKTIB IUICHHS, CHUCTEMa CIelialbHOT BEHTWIALIL 1 QuibTpari
pajloaKTUBHUX Tra3iB, CUCTEMa KOHTPOJII TE€PMETUYHOCTI TBEJIIB, MPUCTPOIO IS
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J€3aKTUBAIlli yCTaTKyBaHHS NMPU PEMOHTAX, MPUCTPOIO I MEPepOOKHU paslloaKTUBHUX
BIJIXO/IIB 1 CXOBMIII JUIA HUX 1 T.].

6. Ilpen'sBiaeHHs O0COOIMBUX BUMOT 10 3a0€3MEUCHHS HAJIMHOTO OXOJIOJKYBaHHS,
BUKJIMKAHUX BHCOKOIO TEIJIOBOIO HAIpPYyrol0 AaKTUBHOI 30HM, a TaKOX HasBHICTIO
TPUBAJIOr0 3AJMIIKOBOrO TEIUIOBUIUIEHHS B TBEJaX TMpU 3YIUHEHOMY pEaKTopi;
HEOOXIAHICT, B 3a0e3leyeHHl HaJIHHOTO OXOJIOI)KYBaHHS AaKTUBHOI 30HM Yy BCIX
EKCIUTyaTallfHUX 1 MOXJIMBUX aBapiiiHUX pekuMax (Tipu BTpati enekrpoxxkusienns ['1IH),
a TaKOX MaJIOBIPOT1IHUX aBapisiX, BUKIMKAHUX MUTTEBUM PO3PUBOM KOHTYPY LUPKYISALIT
TEIVIOHOCIA. [HakIIe Moxe BiIOyTHCS HENPUITYCTHME MiJIBUILIEHHS TEMIIEpaTypu TBEIIB,
MOPYUIEHHS! TE€PMETHUYHOCTI OOOJIOHOK TBENIB, PO3IUIABJICHHSA MalliBa 1 SK HACHIiIOK
IHTEHCUBHUN BUXI1Jl paJl0aKTUBHUX MPOIYKTIB B TEIJIOHOCIH 3 MOXJIMBUM MONAAaHHAM iX
B npumimenHs AEC, a gami — B oTouylode cepeloBHUIlE; HEOOXIIHICTh YCTaHOBKHU
JOJIATKOBUX  aBTOHOMHHUX  JDKEpeNl  €JIEKTPONOCTayaHHs  (AM3eNb-TeHepaTopiB,
aKyMyJISITOpHUX Oarapedt 1 T.1.), IO JIFOTh HE3aJIEKHO BiJl 30BHIMIHIX JKEpE
EJIEKTPOKUBJICHHS, 1 CHEI[lalbHUX CUCTEM aBapiMHOTO OXOJIOJKYBaHHS aKTMBHOI 30HHU, a
TAKOX CHeI[laIbHUX JIOKANI3ylOUMX CHUCTEM, SKI 3amo0iraioTb PO3MOBCIOKEHHIO
paZloaKTUBHUX MPOAYKTIB B HABKOJHUIIHE CepeOBUIIE (HAIPUKIAI, 3aXUCHOI OO0JIOHKH,
B SKI pPO3MINIYIOTHCS pEaKTOpHa YyCTaHOBKa 1 Bce panioaktuBHe oOmnanHanHa AEC,
OaceliHiB 6apOOTEPiB, THOJOBUX KOHACHCATOPIB 1 T.1.).

7. Tpyanicth opranizailii peMOHTHUX POOIT 1 3aMIHM YCTaTKyBaHHS PEAKTOPHOI
YCTAHOBKH 13-32 BUCOKOI PaJ[l0aKTUBHOCTI B PEAKTOP1 1 KOHTYP1 HUPKYJISILIT TEIUIOHOCIS, a
TAKOX  3aJUIIKOBOTO TEIUIOBUJIUIEHHS B 3YNMHEHOMY pEAaKTOpl; HEOOXIIHICTh
BUKOPUCTaHHS JAUCTAHIIIMHUX 1 aBTOMAaTU30BaHUX MPUCTPOIB; MOKIUBICTh TPUBATIIIOTO
MPOCTOI0 YCTaTKyBaHHS, HDK 1€ 3a3Buyail mae wmicue Ha TEC. 3Bimcu HeoOXigHe
3a0e3neveHHs] MIABUIICHOI HaAIMHOCTI 1 0€3BIIMOBHOCTI pOOOTH CHCTEM 1 YCTATKyBaHHS
AEC 1 BiANOBIAHO MpeA'sIBIECHHS RKOPCTKIIINX BUMOT J0 SKOCT1 BUTOTOBJIEHHS, MOHTAaXY 1
piBHs ekcrutyaTanii yctatkyBanHsa AEC, uum ycratkyBanus TEC.

8. BunuknenHs crneuu@iuHoi npodieMH TpUBAJIOro 1 Oe3nmeyHoro 30epiraHHs
BrUcOKopanioakTuBHUX BiaxoAiB AEC, ockinbku npu po6otri AEC yTBOPIOEThCS BeJMKa
KUIBKICTh Pajl0aKTUBHUX BIIXO[IB, CEpell AKUX € paJloaKTUBHI HYKJIIAM 1110 30epirarThb
BHUCOKY aKTHBHICTb MPOTSATOM COTEHb 1 OUIbIlIE POKiB. 3BIACH HEOOXITHICTh MPOBEIAEHHS
IHTEHCUBHUX PO3pO0OK MO Crnocodax MOXOBAaHHS TaKMX BIAXOJIB, CE€pell SKUX TEXHIYHO
HaMOUIBII PO3pOOJIEHI METOIM IEMEHTYBaHHSA, OITYMyBaHHS 1 CKJIyBaHHS BIAXOIB 3
MOJAJBIINM TOXOBAaHHSM iX B IIJ36MHUX CXOBUIIAX B CTAaOUIBHUX TIEOJIOTTYHHUX
dbopmartisix, e TBepAl OJOKM MOXYTh 30epiraT paJiOaKTUBHI BIAXOAU MPOTITOM
JEKUTbKOX THCSY POKIB.

9. Bumora 151 AEC 3 BOJI00X0JIOA)KYBAHUMH peakTopaMu 3HaYHO Outbiux (y 1.5+2
pa3u) B nopiBHsAHHI 3 TEC KigbKOCTEH BOAM ISl OXOJIOIKYBAHHS KOHIEHCATOPIB TYpOiH.
[losicHIOETBCA 1Ie HACTYNMHUMHU YMHHMKaMu: no-mepuie, tuM, mo KK/ cysacnux AEC
(6mu3bko 33 %) nmxue KK/ TEC (6mm3bko 40 %) 13-3a Bukopuctanus B TypOiHax AEC
napy 3 HIDKYUMHU Mapamerpamu, HiX B TypOiHax TEC; mo-mpyre, TuM, 10 4acTHHA
TEIUIOTH, 10 BHUIUISAETHCA NPH CHATIOBAHHI opraHiyHoro mnanuBa (Omusbko 15 %),
MOCTyMae uepe3 JAUMOBY TpyOy crTaHIli Oe3mnocepeHb0 B armocdepy pasom 3
ra3onoJIOHUMHU MPOAYKTaMU 3rOpaHHs OpraHIYHOIro NanuBa, a TerioBe ckuganuss AEC B
HABKOJIMIIHE  Cepe/loBUINE BiIOYyBaeThCA TUIBKM MPU  OXOJIOJ)KYBaHHI  BOJIOIO
KoHJZieHcaTopiB TypOiH. Jlana oOctaBuHa oOMexye BuOip Micip posmimeHHs AEC
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no0JIn3y IPUPOAHUX BOAOWMHMIL, OCKUIBKU MEPEBULIECHHS TEMIIEpaTypu BOAM B HUX Ha 3
BIITKY 1 Ha 5 °C B3MMKYy HeOakaHO 1 3a00POHEHO B 3aKOHOJIABUOMY MOPSAKY. Tomy
JOBOJUTHCA OpraHi3oByBaTHu 0OOpPOTHY cucTteMmy BojomnoctadanHs AEC, mo Bumarae
J0JTATKOBUX KaIiTaJIbHUX BUTPAT.

Takum unHOM, 3a0e3neueHHs1 Oe3neku 1 HaAliHOCTI excrtyatanii AEC npen'sBise
0CcOOJIMBI BUMOTH, fKi HE MAlOTh aHAJIOTIl B 3BMYAliHIll TerIoeHepreTyIli. IX 3a10BoIeHHs
B OCHOBHOMY 1 BHKJIMKA€ 1CTOTHE 30uTblieHHA (y 1.5+2 pa3u) MUTOMUX KamiTadbHUX
BkiiafieHb B AEC B mopiBHsiHHI 3 BKIageHHssMu B TEC. TlpoTe nanuBHa ckiagoBa BapTOCTI
esniekTpoeHeprii, mo BupooisieTbes AEC, 1cTOTHO HUKYE 32 BapTiCTh €IEKTPOCHEPrii, 110
BupoOnsietecsi TEC, Tomy AEC 3a cBOIMM €KOHOMIYHUMU MOKa3HUKAMH TEPEBEPIIYIOThH
TEC, npuyomy 3a Ji€10 HA OTOYYIOYE CEPEOBUIIE BOHU 3HAYHO «4HUCTIMI», HIX TEC.

5.3 Knacudikauis ATEL]

[Ipy BUKOPHCTaHHI aTOMHOTO (SIIEPHOTO) ManuBa JUIsl BUPOOJICHHS TEIUIOTH Ha
TEIJIONOCTaYaHHs € TIEBHI IepeBaru B MOPIBHSAHHI 13 CHOPYAOI0 KPYIHUX JKEPEIT TeIIOTH
Ha OpPraHiyHOMY MAaJIMBi: BIJICYTHE 3a0pyJHEHHS MOBITPSIHOIO CEpeloBUIIA, HE MOTpiOHA
MPOKJIAJKa 3aI3BHUYHUX KOJIiH, MO SKUX TMOCTIMHO MiJBO3UTHCS MAJIWBO, BUIAUICHHS
BEJIUKUX TEPUTOPIH JJI MATUBHUX CXOBHUIL, OYIIBHUIITBO BUCOKUX TUMOBUX TPYO 1 1H.

[3-3a BHCOKOi BapTOCTI aTOMHOTI'O MajlBa 1 aTOMHUX PEAKTOPiB HA Cy4yacHOMY eTalli
criopy/kytoTbest B ocHoBHOMY atomHi TEIl (ATELL). Atomui xotensHi (AK) MOXYTh
3aCTOCOBYBATHUCS TUIBKM B OKPEMHUX BUMAJKaX, KOJU HEOOXIJHA BEIMKA KUIbKICTh TeIUIa,
HaIMpUKIaa, JUisl ONPICHEHHS BOAM, a00 MpHU «JONAIIOBaHHID» aTOMHOIO MMajuBa, sIKE HE
MOke OyTH 3aCTOCOBaHE Ha aTOMHHMX CTaHIISIX (OCKUIBKM He 3a0e3neuye OTpUMaHHs
HEOOX1THUX MapaMeTpPiB Mapu).

VY cucremi Oyab-KOi TEIJIOBOI €JIEKTPOCTAHIlI PO3PIZHAIOTH TEIJIOHOCIH 1 poboue
TU10. 71 aTOMHUX CTaHIIM poOoYMM TUIOM (CEepeAoBUIIEM, IO 3AIMCHIOE poOOTY, IO
MIEPETBOPIOE TEIJIOBY €HEPril0 B MEXaHI4HY), TaK CaMO SIK 1 JIJI1 Cy4acHUX MOTYTHIX
TEIJIOBUX CTaHLINA HAa OpraHIYHOMY MaJMBi, € BOJAsSHA Mapa.

Bumorn 10 uyuctoTM poOOYOro Tida HACTUIBKM BHMCOKI, L0 MOXYTb OyTH
32/I0BUIBHEHI 3 €KOHOMIYHO MPUMHATHUMH TOKAa3HUKAMHU TUIBKH MPU KOHJACHCcAIlll BCIET
mapy 1 T[OBEPHEHHI KOHJEHCaTy B LUKI. ToMy KOHTyp poOodoro Tina majs
KOHJICHCAI[IMHUX TEIUIOBUX €JIEKTPOCTaHLIM 3aBXKIUM 3aMKHYTUH 1 J0JaTKOBa BOJA
MOCTYIA€ B HBOTO JIMIIE B HEBEJMKUX KUIBKOCTSAX JJISI 3alIOBHEHHS BHUTOKIB 1 JESKHUX
IHIIMX BTpAT KOHJEHCATy. Te 3 BIJHOCUTHCS 1 A0 TEIUIOEIEKTPOLICHTpaseH, 38 BUHITKOM
TUX, Ha SIKAUX BCTAaHOBJICHI TYpOiHH 3 TPOTUTUCKOM. B 11bOMy BuMaaKy napa miciis TypOiHu
MOXKE TMOCTynatu Juisi BUpoOHMuMX moTped. KoHTyp poOodoro Tina BUSBISETHCA
PO3IMKHEHHM, 1 BUTpaTa HOro MOBMHHA MOBHICTIO 3alOBHIOBATHCS 32 PaxXyHOK poOOTH
BOZI004MCHOI ycTaHOBKHU. [IpoTe Taki ymoBu 111 AEC He xapakTepHi.

[Ipu3HayeHHs1 TEIUIOHOCII — BIIBOJWUTU TEIUIO, IO BUIUIMIOCA B pPEAKTOpl Npu
BUBUIbHEHH1 BHYTpisiaepHoi eHeprii. Jns 3amobiranHs OyAb-SKUM BIIKJIAIEHHSM Ha
TEIUIOBUAUIAIOUMX €JeMEHTaX HeoOXi/IHa BEeJIbMH BHUCOKA YHCTOTA TEIUIOHOCIS, TOMY IS
HBOTO TAaKOXX HEOOXITHUM 3aMKHYTUH KOHTYp. IIpoTe icHye cepiio3Hilia mpuyuHa, 13-3a
AKOT KOHTYp TEIUIOHOCIS 3aBXKIU pOOJIATh 3aMKHYTHUM: B pe3yjibTaTl MPOXOAY 4epes
pPEaKTop TEIUIOHOCIH aKTUBYETHCS 1 MOTO BUTOKU, HE TOBOPSAUYM BXKE MPO MOBHE CKHUJIAHHS
(pO31IMKHEHUH LMUKII), MOTJIM O CTBOPUTHU CEpHO3HY pajlialiiiHy HeOe3neky. ToMmy ocHOBHA
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kjacu@ikais aTOMHUX CTaHIINA 3aJIeKUTh BiJ] YMCla KOHTYpiB Ha Hil. Bunimstors AEC
OJIHOKOHTYpPHI1, IBOKOHTYPH1, HEOBHICTIO IBOKOHTYPHI 1 TPUKOHTYPHI.

ATEIL], tak camo sk 1 aTOMH1 KOHAeHcalliiiHi enekTpuuHi cranuii (AEC), MOXyTb
OyTH BHUKOHaHI MO OJHOKOHTYPHUX, JBOKOHTYPHHX, HEMOBHICTIO JBOKOHTYPHUX 1
TpukoHTYpHUX cxemax. [Ipu npomy B ATEL|[ HeoOximHO AomaTkoBO 3a0e3nedyBaTu
paaiaiiiiny 0e3neKy Cro)KMBayiB TerJia.

OnnokontypHa cxema ATEI] (puc. 5.1a) moxibna no cxemu TEILl Ha opraniyHomy
NajauBl, TUIBKK 3aMICTh IaporeHeparopa A MiAirpiBy pooo4yoro Tuna (MPUPOIHOT BOAM)
3aCTOCOBaHUM aTOMHHM peakTop.

a)

NN
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[ — aTomHUi1 peakTop; 2 — O10J0T1YHUI 3axXUCT; 3 — TypOiHa; 4 —
eJIEKTpOreHeparop; 5 — Teriodikamiiauil miairpisay; 6 — MepeKHUN
Hacoc; 7 — KUBWIbHUHN HAcoC; § — MUPKYJIALINHUN Hacoc; 9 —
MOBEPXHEBUI maporenepartop; /() — exoHomaiizep; // — OGapaban-
BUITAPHUK

Pucynok 5.1- Ilpocti cxemu ATELl: a — ogHOKOHTYpHA; 6 —
JBOKOHTYpHA; 6 — JABOKOHTYpHA 3 MEPErpiBOM BTOPUHHOI Mapy B aTOMHOMY
peaKkTopi; & — TPUKOHTYpPHA

OcCHOBHOIO TepeBarolo ii € MpoCcTOTa 1 MEHIIA BapTICTh ycTarkyBaHHs. [IpoTte mpu
takiii cxemi ATEL] Bce ycTaTkyBaHHs 1 poOoue TUIO MPALIOIOTh B pajliallifHO-aKTUBHUX
yMOBaXx, TOMY € IiJIBUILIEHa HeOe3neKa 3apakeHHs] 00CIyTOBYIOUMX MPUMIIIEHb CTaHMIT 1
MEpEeXKHOI BOAM [JIsl TEIUIONOCTAYaHHS MPU MOPYIIEHHI HIUIBHOCTI TEMmao(iKaiiHuX
TEMI000MIHHUKIB.

Y  nBokontypHii cxemi ATEI] (puc. 5.16) nns migirpisy poOodoro Tijia,
BUKOPUCTOBYBAaHOTO B TypOiHI 1 TerodikamiifHOMy TerI00OMIHHUKY, 3aCTOCOBYETHCS
MMOBEPXHEBUM MaporeHeparop (TEIIO0OMIHHUK), T'piloue cepelloBUIlle (TETUIOHOCIH) s
SAKOTO MiJIIrPIBA€EThCA BXKE B aTOMHOMY peakTopi. PajmioakTMBHUM € TUIbKM TEpUIUi
KOHTYp 3 TEIUIOHOCIEM, IUPKYIIOIOYUM Yepe3 peakTop, B JAPYroMy KOHTYpl OCHOBHE
yCTaTKyBaHHS 1 TeruioQikaliiHUNA NiAIrpiBad MpaliolTh 3a BIACYTHOCTI pajialliitHOI
aKTUBHOCTI.

VY HenoBHicTIO ABOKOHTYpHINH cxeMi ATEL] (puc. 5.1B) poboue Tuto (mapa) micis
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MOBEPXHEBOI'0 MAPOTeHEpaTOpa MOCTYyMA€E B APYry Ipyny poOOUMX KaHaJIB peakTropa, e
MPOBOJUTHCSA MOro meperpiB, a Bke MNoTiM B TypOiHy. I[Ipm 1poMy MiIBUIIYIOTHCS
napameTpu poOodoro Tijia mnepei TypOiHOO, IO MPUBOAUTH 10 3POCTAHHS TEPMIYHOIO
KK uuxny ATELL Ilpore npu Takiii cxemi ATEL] migBuuryerbcst 1 paaioakTUBHA
HeOe3neka B JpyroMmy KoHTypi. [laHa cxema BHHUKIIA 13-3a BIIMOBH BijJ MEperpiBy napu
(pobouoro Tia) B OKPEMOMY IOBEPXHEBOMY IaporeperpiBavi, BHACIIIOK YOTO THUCK 1
TeMIiepaTypa TEIUIOHOCIS (TaKoX MapH) B MEPIIOMY KOHTYpl BUHIUIA O HENPUITYCTUMO
BHUCOKHUMH JIJIS1 METaIiB 000JIOHOK TEIIOBUAUIAIOYMX €JIEMEHTIB.

Y tpukontypHii cxemi ATEILl (puc. 5.1r) migirpiB pob6o4yoro Tijia MPOBOIUTHCS
Yyepe3 TeIIO0OOMIHHUKY BiJ] TEIJIOHOCIIB B IBOX MOCIIIIOBHUX CAMOCTIMHUX KOHTYpax, 110
3abe3reuye HaWOUIbINY pasiaimiiiny Oe3neky. OCHOBHUM HENONIK TaKMX CXEM — BHCOKI
KamitajnbHi BUTpaTu. PamiamiiiHa Oe3nexka B JIBOKOHTYPHHMX 1 TPUKOHTYPHHUX CXemax
ATELL nocsiraeTbcsi TaKOXK YHACTIOK MOCTYMOBOTO MiJIBUILIEHHS THUCKY B KOHTYpax B
HampsiMi BiJl mepmioro (3 peakTopoMm) a0 mnoaanbux. llpu npoMy mjis OTpUMaHHS
BUCOKHX TMapaMmeTpiB pobouoro Tina (mapu) SK TEIUIOHOCII B TMEPIIMX KOHTYypax
3aCTOCOBYIOTh CHEIlaJIbHI PIAUHU, L0 MalOTh BHCOKI TEMIIEpAaTypu KHITIHHS TNpU
HU3bKOMY THCKY: PiIKI METanu (HATpid, CIUIaB HATPIIO 1 Kajiilo), OpraHiuHi piiuHU abo
rasu (IOBITps, TeJii, aproH, a30T).

OxpiM ocHOBHOT KJacudikallli aTOMHUX €JeKTPOCTAHI[IN 32 YUCIIOM KOHTYPIB MOXHA
BuuUTH okpemi T AEC B 3a51€KHOCTI BIL:

1) Tuny peakropa — Ha TEIUIOBUX a00 MIBUAKUX HEUTPOHAX;

2) mapameTpiB 1 Tumy napoBux TypOiH, Hanpuknaa AEC 3 TypbiHamu Ha Hacu4eHii
abo neperpiTiit napi (ogHOro ado ABOX TUCKIB) 1 1H.;

3) cnocoOy meperpiBy napu — 3 SJIEPHUM IEPETPIBOM, «BOTHSHUM» IEPErpiBOM 1
1H.;

4) mapamMeTpiB 1 TUIY TEIJIOHOCISI — 3 Ta30BUM TEIUIOHOCIEM, TEIJIOHOCIEM «BOJA
17 THCKOM», PIIKOMETAJIEBUM 1 OpraHIqYHUM;

5) KOHCTPYKTUBHUX OCOOJIMBOCTEHN peakTopa, HAMpUKIIAJ 3 PEaKTOpaMu KaHaJIbHOTO
a00 KOPIYCHOT'O TUITY, KUTUISTYMM 3 IPUPOAHOI0 a00 IPUMYCOBOIO LHUPKYIISLIELO 1 1H.;

6) TNy CNOBUIbHIOBaYa peakTopa, HaNpUKiIaa 3 YypaH-rpadiTOBUM pPEaKTOPOM,
Ba)KKOBOJJHUM CIIOBLJIBHIOBAYEM 1 1H.

B nanuit uyac OUIBLIICT ATOMHUX EHEPreTHUYHHUX PEaKTOpIB Mpaliol0Th Ha
IPUPOSHOMY i HH3bKO 30aradeHOMy aTOMHOMY NaiuBi, 1o MicTuts U (Bix 0,7 10
3+10%) i >*U. IlanbHe 3HAXOAUTHCSA B TBEPAOMY CTaHi B OCOGTHBHX TEIUIOBHALIAIOUNX
enementax (TBEJI), sixi 30upatoThcsi B KaceTu 1 po3MILLYIOThCS B TBEPAOMY a00 piIKOMY
CTIOBITBHIOBAY] IBHAKOCTI HEHTPOHIB, 10 BUALIAIOTECS IpH posnani U (rpadir, Baxka
1 mpupoaHa Boja 1 1H.). [Ipu nboMy peaxiiist IpOTIKae Ha TEIUIOBUX HEUTPOHAX, 1110 MAIOTh
HEBEJUKY MBUAKICTD (2+4 KM/C).

Temo, o BuALISEThCS NIpH siAepHii peakuii B TBEJI, BiIBOAUTHCS 3 aKTUBHOT 30HU
PEaKTOpPIB TEIJIOHOCIEM a00 POOOYUM TUIOM, 11O MPOTIKAE Yepe3 KaceTh. Mk KaceTaMHu 3
TBEJI po3mimytoTbcsi pyXoMi KaceTu cucTeM ymnpasiiHHA 1 3axucty (CY3), mio MIicTATh
Martepiaiu, IHTEHCUBHO 3aXOIUII0I0Yl HEUTpoHU: 60p, radHii, kaamiil 1 iH. [Ipu BBeaeHH1
kacer CY3 B aKTHBHY 30HY IHOTYXHICTh pPEaKTOpa 3MEHILIYEThCS, MPU BHUBOII —
30UIBIIY€EThCA. Y Mipy BUTOPaHHS SIAEPHOrO MaJlBa 3a JOMOMOIOI0 MEPeBaHTAXKYBAIbHUX
MEXaHI3MIB 3 peaKkTopa BUBAaHTaXylOThcs BinnpansoBaHi kacetu TBEJI 1 Ha ix micue
BCTAHOBJIIOIOTHCS HOBI.
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3aiexxHo BiJ BUAY 1 XapaKTepHUCTUK CHOBUIbHIOBauYa 1 TEIJIOHOCIS 3a HAMOUIBII
MEPCHEeKTUBHI TUIHM PEAKTOPIB B JIAHUW Yac BBAXKAIOTHCA: BOJO-BOJASHI 3 BOJOIO Mij
TUCKOM 1 3 kumuisiuoro Bonoio (BK) 1 rpagitoBonnumu (AMB). EKOHOMIYHO JOITBHO
3actrocoByBatd ATEIl 3 BOJO-BOASHHMMM peakTOpaMH, TMOYMHAIOYM 3 TEIJIOBUX
HaBaHTakeHb, piBHUX 1500 ['kan/r, a 3 rpadiroBoguumu — 3000 ['kan/r.

Y peakTopax Ha TEIUIOBHX HEHTPOHAX BinOyBaeThcst «BHropaHHs» spep Ui ~U
(6muspko 1%) 3 YTBOpEHHSIM JeAKOI HE3HAYHOI KUIBKOCTI HOBOTO SIIEPHOTO MajuBa —
wiyToHito. Lle o3Hayae, 10 OCHOBHAa YacTWHA NPUPOAHOro ypaHy (O6mmu3bko 99 %)
MPAKTUYHO HE BUKOPUCTOBYETHCSI.

>%U moxe edeKTHBHO BUKOPHCTOBYBATHCS B TAK 3BAHHX PEAaKTOPAX-PO3MHOKYBaUaX
(peaktopax-Opuaepax) Ha IIBUAKUX HEUTpoHaX 3 mBHUIKICTIO Omu3bko 10 000 km/c. ¥V
aKTUBHY 30HY TaKHUX pEaKTOpiB 3aBaHTaXYe€ThCs 30arayeHUil IUTYTOHINM, a B 30HY
BIITBOPEHHS — OpHPOAHMH i 36imHenuit ypan (>°U). CHOBiIbHIOBaY HEHTPOHIB
BIJICYTHIN 1 MIBUAKI HEUTPOHU, 10 BUXOMASATH BiJl AUICHHS SAEP IUIYTOHIIO, BUKIMKAIOTh
minennst saep U i 2°U 3 oTpuMaHHsIM Ha | KT 3ropiioro miyToHiro mpuGmusno 1.5 kr
HOBOTO MaJILHOTO. 3aCTOCYBaHHS PEaKTOPIB-OpUIEPIB JO3BOJIUTH 3HAYHO TTOHU3UTHU
BUTpaTH HA AaTOMHE MAaJIiBO, OCKUIbKM 3aKjaJieHe OJHOI0 pa3y B PEaKkTop MHaJIMBO
CIY’)KUTHUME Jly>)ke Benukuil Tepmid. I[Ipore OymiBHUITBO TaKMX pPEAKTOPIB BHMarae
BEJIMKUX BUTpAT.

5.4 Buxkopucranusa SAEY nuas rensodikamii

3a TeXHIKO-€KOHOMIYHMMHU OLIHKaMU siJIepH1 JpKepesa TeIuIoTH JOLUIbHO OyayBaTu
JUISL TETUIONOCTA4YaHHs KPYHHUX MICT. ISl IbOTO MOXKHA BHUKOPHCTOBYBATU SIK TEIUIOTY,
mo BigOupaerhcs Big TypOiH AEC, Tak 1 OJHOLUIBOBI CHeEIiajdi3oBaHl OMaTIOBAIbHI
koTenbH1 Ha saepHomy nanuBi (ACT). Ilpu npoMy eKOHOMIYHO OUTbII €(EKTUBHUM €
KOMOIHOBaHE BHMPOOJIEHHS TEIJIOTH 1 eJIeKTpoeHeprii. Y pailioHax, 1€ HEOOXIJHICTh B
TEIJIOTI 3HAYHO MepeBUIye MOTpeOdy B enekTpoeHeprii, Burinno Oyaysatu ACT. s
ATEL moxyTb 0yTu Bukopuctati SIEY 3 Bxke 0CBOEHUMH TUIIAMU PEAKTOPIB, HAPUKIIA]L
BBEP i1 PBMK. ATEIl noBuHHI po3TamoByBaTHCS MOOJM3Yy KPYHHUX MICT, IMpOTE
BUXOJIIYM 3 BUMOT MO 3a0€3MeUeHHI0 O€3MeKH iX TOBOAUTHCSA OyayBaTH Ha BIACTAHIX HE
MeHIIEe 25 KM BiJ] MeX1 MICbKOi 3a0y/10BY, 110 BUKIIMKAE JIOAATKOBI BUTPATH HA CIIOPYAY
noporux Ttemnorpac. IlepcnexktuBHuM € ctBopeHHst ATELL 3 peaktopamu tuny BK 3
OPUPOAHOIO HUPKYJSIIEID TEIUIOHOCISI 1 KOpIyCl 3 TOMNEPEeHbO HAIMPYKEHOTrO
3al300€TOHY. YCepeluHl KOpIyCcy 3HaXOAsThCs MaporeHepatrop, cemaparop 1
KOMIIEHCATOp THUCKY (IHTerpajibHa KOMIIOHOBKA), IO ICTOTHO TMIJABUIIYE O€3MeKy
YCTaHOBKH 1 103BoJisi€ po3TamoByBatu Taky ATEL] 3HauHo Onmxk4de 10 MICBKOT MExXI.

B nanwii yac Hacammnepen nepeadadaeThCs BAKOpUCTaHHS peakTopiB TuNy BK Takox
3 IHTETPajJbHOI KOMIIOHOBKOIO 1 MPUPOJHOIO IUpKyjsiero TeroHocis mus ACT,
MpU3HAYEHUX JJIA BIMYCKY HU3BKOMOTEHIIMHOT TEIJIOTH HAa OMAJEHHS Y BUTJISAI1 rapsyoi
Boau 3 Ttemneparyporo He Bume 150 °C. ngs ACT Oyno mnorpibHO po3poOutu
CHEeIlaIbHUI PeakTop 3 HU3BKUMH NapamMeTpaMH, 110 JO3BOJMIO PI3KO 3ACHIEBUTH 1
copocTuTu Horo KoHCTpykimito. ACT nng 3pydHOCTI TEIJIONOCTayaHHS MaloTh OyTH
po3MilieHi mobiu3y abo B Mexax Mickkoi Mmexi. bnusbkicte ACT no crnoxkuBauiB
BU3HAYAETbCSI BHMCOKOIO Oe3nexoro Imx craHuid. Bona 3a0e3neuyeTrbcs JOCTATHBO
NPUUHATHUMU 3ac00aMM 3aBASKA HU3bKUM MapaMeTpaM TEIIOHOCIS B TEPIIOMY KOHTYPI.
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Cnig takox BimzHauutu, o i ACT mo nmopiBHsnHio npo AEC 1 ATEL] notpi6Hi
MIHIMaJIbH1 TUIOMII 3a0y/J0BH 1 HE MOTPIOHI BEIMKI BUTPATH TEXHIUYHOI BOAM, HEOOXIIHI
JUTSL OXOJIOJIKYBAHHSI KOHJIEHCATOPIB TYPOiH.

Ha puc. 5.2 npencraBieHa NpUHIMIIOBA TEIUIOBA TPUKOHTYpHAa CXemMa aTOMHOI
KoTenbHI. llepmuii KOHTYp CKJIAalaeTbcs 3 TIAPABIIYHOTO TPAKTy AKTHBHOI 30HH 1
TEMI000MIHHUKIB, BOY/IOBaHUX B KOPITYC peakTopa 1 MpU3HAYEHUX JIJIs Mepeaadi Tera 10
TEIUIOHOCISE  APYroro MPOMDKHOrO KOHTypy. Uupkynsmis B mepmomMy KOHTYpi
3MIACHIOETHCS 32 PaXyHOK MPUPOAHOI KOHBEKI[lT BOJIU. Y APYroMy KOHTYpPl LHHUPKYJIIALISA
TEIUIOHOCI NPUMYyCOBa 3a JIOIIOMOIOK0 Hacoca. TemIoHocii mepepae Temiao B
TerioikauifHOMy MigIrpiBadyl MEPEKHI BOJI, LUPKYIIOIOYIA B 30BHINIHIA TEMJIOBIN
MEpexi, sika CKJIajae ;rpeTiﬁ KOHTYD.

| — axTUBHA 30Ha peakTopa; 2 — BOYyI0OBaHI TEINIOOOMIHHUKH; 3 — Hacoc
CUCTEMU OUYUIIEHHS; 4 — (QUIBTP CUCTEMH OYMILIEHHS; 5 — KOHTYpP CUCTEMHU
OUYHUIIEHHS; 6 — KOMIIeHcaTop 00'eMy MPOMIKHOTO KOHTYPY; 7—
MPOMDKHUM KOHTYD; 8 — HUPKYISALIAHUN Hacoc; 9 — QuIbTp cucteMu
OUYHUIIECHHS TPOMIKHOIO KOHTYpY; 10 — TermoBa Mepexa; — MepeKHUN
migirpisay, 12 — TerioBui croxuBay; 13 — MepekHHUM HacoC

Pucynok 5.2 — [IpuHuunoBa TemioBa TPUKOHTYPHA cX€Ma aTOMHOT KOTEJIbHI

KoHTpo/ibHI NMTaHHS 10 PO3aiiay 5

1) 1o npencrapiusie coOOO s/iepHa EHEPreTUYHa yCTaHOBKA?

2) SIxi iCHYIOTb TUIIU IE€PHUX EHEPreTUYHUX YCTaHOBOK?

3) He 3Haxonsath Bukopuctanusg AEY?

4) 'V yoMy noJisiraroTh OCHOBHI 0co0mBoCTI podotn AEC?

5) Sxum unHOM MOXHa KiacudikyBatu atoMHi TEL?

6) Sk mpairoroTh OJTHO- Ta ABOKOHTYPHI aTOMHI CTaHIIi1?

7) Ha sikoMy nanbHOMY IpalfOI0OTh ATOMHI €HEPreTUYH1 peaKkTopu?

8) Sk moAUIAIOTHCS PEAKTOPH 3aJIEKHO BIJ BUIY 1 XapaKTEpUCTUK CIIOBUIbHIOBAYA 1
TEIJIOHOC1s?

9) Illo siBasie coboro peakTop-Opuaep?

10) Ak moxxna Bukopuctatu AEY mis terodikaii?
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PO3JILI 6
TEHILUIAH TA KOMIIOHOBKA OBJIATHAHHS
JUKEPEJI TEILUIOMOCTAYAHHS

6.1 Cxaaa ronosnoro kopnycy TEC i ocHOBHI
BHMOI'M 10 10r0 KOMIIOHOBKH

Jlo cknagy rosoBHOiI OyZiBII BXOJATh KOTEJIbHE 1 TYpOiHHE BIAJIUIEHHS 3
OOCIyroByIOUMM MaporeHepatopu 1 TypOIHM JONOMIKHUM ycTarkyBaHHsSM. Lle
YCTaTKyBaHHS PO3TALIOBYETbCSI B MPOMDKHOMY TPUMILIEHHI, $SKE€ 10 BUIISIY
JOTIOMID)KHOTO YCTaTKYBaHHsI, PO3TAIlIOBAHOTO B HBOMY, HA3UBAETHCS JI€ACPATOPHUM,
HAaCOCHUM, AMMOCOCHUM 1 T.I. JlomOMiKHE YCTaTKyBaHHS MOKE pO3MIILIYyBaTUCA Ha
JIEKUIbKOX IOBepXaX, TaKuW BaplaHT YCTAHOBKU HA3UBAETHCS «ETAXKEPKOIO». Y
TOJJOBHOMY KOPIYCl pPO3TAIlIOBYETbCSI OCHOBHE YyCTAaTKyBaHHS JJisd  3JIHCHEHHS
TEXHOJIOTTYHOTO TMPOLIECY MEPETBOPEHHsS TEIUIOBOI €Heprii B eleKTpuyHy. Tomy B
TOJIOBHOMY KOPITYCl 3'€ IHYIOTBCSI PI3HOMAHITHI TEXHOJIOT14H1 MOTOKH, 0 3a0€3MeUYyI0Th
BUPOOJIEHHS 1 BIAMYCK €JIEKTPUYHOT 1 TEIIOBOI €HEPrii: MaIuBO, MEPEKHA 1 HUPKYIIAIIHHA
BOJ/Ia, €JIEKTPOEHEPris, 30J1a, IIJIaK 1 T.J.

VY mpuMmilieHHl MaporeHepaTopiB OKPIM HHUX PO3MILIYIOTHCSA MAJHUBHI OYHKEpH 3
HEOOXITHMM 3amacoM IMajuBa, MAJMBHI MIIMHU 1 IHIIE YCTaTKyBaHHS. PereHepaTuBHI
MOBITPOIIAIrpiBayi, 30J0YJOBIIOBaYl, JAMUMOCOCH 3a3BHYail PO3MILIYIOTHCA TMOPSA 3
KOTEJIbHUM MPUMIIIEHHSIM Ha BIIKPUTOMY IMOBITpI, 110 BU3HAYAETHCA KIIMAaTUYHUMHU
ymoBamMH. JIMMOB1 TpyOM BCTaHOBIIOIOTHCS MOOJHM3Yy TOJOBHOTO KOpPIYCy 3 OOKY
MPUMIIICHHS TapOreHEPATOPIB.

TypObiHHe mnOpuMilIeHHS NOpuU3HA4YeHe g TypOlH, eJEeKTPOreHepaTopiB 1
00CIIyTOBYIOYHX 1X TOMMOMDKHUX MEXaH13MIB.

VY miBaeHHUX pailloHaxX 3 TEIUIMM KJIIMaTOM OCHOBHE 1 JOMOMDKHE YCTaTKyBaHHS
PO3TAIIOBYETHCA HA BIAKPUTOMY MOBITpl. OCHOBHE YCTAaTKYBaHHS MAa€ CIELIaJIbHOTO
BUKOHAHHS 3 JIETEHSIMHM 3aXUCHUMHM YKpUTTAMU. KonpaeHcailiiiHe mNpuMIlEHHs
BUKOHYETBCS 3aKPUTHM.

KomnonoBka ronoBHoro kopnycy TEC (B3aemHe po3MillleHHS HOro MPUMIIICHB,
yCTaTKyBaHHS 1 OyiBeIbHUX KOHCTPYKIIiH) Ma€ BEJIMKE TEXHIYHE 1 EKOHOMIYHE 3HAUCHHS.
[IpyHIIMI KOMIIOHOBKHM IPYHTYETHCS Ha IMOCIHIIOBHOCTI TEXHOJIOT14HOro mporuecy. o
KOMITIOHOBKU TrosioBHOro kopmycy TEC mnpen'sBisioThCS HACTYIHI OCHOBHI TEXHIKO-
€KOHOMI4YH1 BUMOTHU:

1. Haniiina, 6e3nepebiitHa poboTa ycTaTKyBaHHS 1 3pY4HICTh HOT0 00CITYyrOBYBaHHS.

2. EXOHOMIYHICTh CHOPYAM 1 €KcIulyaTalli TOJIOBHOIO KOPHYyCY 1 yCTaTKyBaHHS
(MiHIManbHA BapTICTh CHOPYAM 1 MIHIMajbHa BUTpaTa MaTepialiB Ha TOJIOBHHUI KOPILYC 1
TEXHOJIOT14H1 JiH1i, 3HWKEHHS B HUX €EHEPreTUYHUX BTPAT 1 T.1.).

3. 3py4HICTh CNIOPYJIU, MOHTaXY 1 €KCIUTyaTallii yCTaTKyBaHHS TOJIOBHOTO KOPIYCY
(ueHTpanizoBaHe aBTOMAaTUYHE YIPABIIHHS arperaraMu 1 OJ0Kamu, 3py4He PO3MILIECHHS
IIUTIB 1 MyJIbTIB 1 T.1.).

4. 3abe3nedyeHHs] CAHITAPHO-TITIEHIYHUX YMOB Tpalli, XUTTEASUIBHOCTI JIIOAEH Ha
TEC (mpupoliHe OCBITJICHHS 1 BEHTHWIALS POOOYMX MICIb, OYMIICHHS JUMOBUX Ta3iB
nepes BUKUIOM B aTMOC(EpY, 3HUKEHHS BUKUAIB CIPKHU 1 a30Ty 1 T.11.).

5. MoxnuBicTs 3pyuHoro po3uuperas TEC.
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6. 3py4YHHMI TEXHOJIOTIYHMM 3B'S30K PI3HUX BUPOOHUYMX CHOPYA 1 YCTAaHOBOK
(TEXHIYHOTO BOJOMOCTAYaHHS, NAJIUBHOTO TOCHOJAPCTBA, CHUCTEM 30JOBUAAJICHHS 1
OUYMIIEHHS JTUMOBUX Ta3iB, EJIEKTPUYHUX PO3MOAUIBHUX MPHUCTPOIB, PEMOHTHHUX
MaiCTEPEHB ).

7. 3py4He BUBEJEHHS TeriodikaiifHUX TpyOOIpOBOAIB MapH 1 rapsuoi BOIu.

YacTHa BHUMOT 3HAXOAUTHCS B CYNEPEUHOCTI: 3HIKEHHS BapTOCTI, 3PYYHICTb
eKCIUTyaTallii, CaHITapHO-TIr€HIYHI BHUMOTH, III0 BUMAara€ HEOOXITHOCTI MPOBEICHHS
TE€XHIKO-€KOHOMIYHUX PIIICHb.

6.2 Tunn KOMNOHOBOK ro10BHOr0 kopnycy TEC

Ha xommonoBky romnoBHoro kopmnycy TEC BmiMBaioTh €KOHOMIYHI, TEXHIYHI 1
COLllaJIbH1 YUHHUKHU:

1. Bun nanusa, cnioci6 moro goctaBku Ha TEC, mAroToBKH 1 CaJIOBaHHS.

2. Tun cranuii (KEC, TEL]), Tumn 1 uncio TypOo- 1 maporeHepaTopiB, TEXHOJOTTYHA
ctpykrypa TEC (6110k0Ba, HE 6JI0KOBa), arperaTHa MOTY>KHICTb.

3. EKOHOMIYHICTh CHOPYAH, 3pYUHICTh €KCIUTyaTallli, CAHITapHO-TIr1€HIYHI BUMOTH,
3aCTOCYBaHHS TUIIOBOTO yCTATKyBaHHS.

4. KiniMaTu4Hi 1 METEOPOJIOT1YHI YMOBH.

KOoMIOHOBKY IOJIOBHOTO KOPIYCY XapaKTEPU3ye B3a€EMHE pO3TallyBaHHS TYpOIHHOTO
1 KOTEJIbHOTO MPUMINIEHb 1 PO3MIIIEHHS OCHOBHUX arperariB — Ha BIJKPUTOMY MOBITpI
abo B 1IeXY.

Po3pi3HstoTh yoTupu THIU KoMIOHOBOK TEC:

1. 3akpuTra KOMIOHOBKa — TypOIHM 1 HApOreHEPaTOpPH 3HAXOMASTHCS BCEPEIUHI
MPUMIIICHHS; 1I€ OCHOBHMI THUIT KOMIIOHOBKH, B)KMBaHUM B €HEPreTulll Y KpaiHu.

2. HaniB3akpuTa KOMIIOHOBKa — TYpOIHU 3HAXOJATbCA B 3aKpPUTOMY HPHUMIIICHHI,
3aJlHd CTIHKA KOHBEKTHBHOI IIAXTH 3aMIHIOE YacTUHY CTIHM  TNPUMILIEHHSA
naporeHeparopiB. Kapkac maporeHepaTopiB BHUKOHYETbCS TIOCHJIEHUM 1 Ha HbBOIO
CIUpa€eThes nepekpuTTs. HamiB3akpuTa KOMIIOHOBKA HE 3aCTOCOBYETHCS 13-3a CKJIAJHOCTI
MoHTaxy 1 OyamiBuunTBa TEC, HE0OXiZHOCTI  BHKOHAHHS KOHBEKTHUBHOI IIIAXTH
cHenianbHOi KOHCTPYKIII.

3. HamiBBinkpuTa KOMIIOHOBKAa — TYpOIHHE MPUMILIEHHS 3aKpUTE, KOTEIbHE —
BIIKpUTE 1 Ma€ HaBIC JJIs 3aXMCTy BiJ aTMochEepHUX OMajiB, Tajepei Ha BIAMITKaX
00CITyroByBaHHSI MapOreHEPATOPIB 3aKpPHUTI.

4. BigkpuTa KOMIIOHOBKA — BIJKPUTI BEPXHA YaCTHHA TYpPOIHHOTO BIIJUICHHS 1
MPUMIIICHHS MMapOreHepaTopiB, KOHACHCAIlIITHE MpUMIILIEeHHs 3aKpuTo. TypOoreneparopu
3aXUIICH] JIETKUMU YKPUTTSAMH, JI€ 3HAXOJIUThCA TMEpCOHaN, i OOCIyroByBaHHA 1
IpiOHOrO PEMOHTY TYpPOiH € HEeBEJIIMKUN NepeCyBHUM KpaH. 3aCTOCOBYIOTHCS B MIBJACHHUX
paiionax (Cepenns A3zisg, Kaska3). Bigkpura KOMIOHOBKa Jla€ JI€SIKy EKOHOMIIO
KaliTaloOBKJIAJeHb, ajlé BHUMAarae CreriajlbHOro BHUKOHAHHS YCTAaTKyBaHHS, CTBOPIOE
HE3PYYHOCTI B pOOOTI OOCIYyroBYIOUOIr0 MEPCOHANY 3a HE CHPUSTIMBUX aTMOCHEpPHUX
YMOB.

3aJie’KHO BIJ] PO3TAIyBaHHS MPUMIILIEHD MO BIHONIEHHIO OJHMH /10 OJHOTO 3aKpPUTY
KOMIIOHOBKY MIAPO3AUIAIOTh Ha 3IMKHYTY 1 pO3IMKHEHY. 3IMKHYyTa KOMIIOHOBKA
TOJIOBHOTO KOPIYCY XapaKTEepU3yEThCS TUM, M0 TypOiHHE 1 MaporeHepaTopHe
OPUMIIICHHS NPUMHKAIOTh OJUH JO0 OAHOro abo jeaeparopHoro mnpuMimeHHs. Ha
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MPAKTHULll 3aCTOCOBYETHCS JICKUIbKA BUJIB 3IMKHYTOT KOMITOHOBKH

1. IlepnieniuKyasipHa KOMIIOHOBKA — IMOAOBXKHI OC1 TypOiH MEepPrEeHIUKYISPHI OCAM
MapoOreHePaTopiB, SIKI PO3MIIMIYIOThCA B 2+3 mpuminieHHsaX (puc. 6.1a). 3acTocoByBaaucs
Ha nepmmx TEC, mo mpamioroTh Ha HU3bKOCOPTHUX MajlvBax. Y eKciulyaTallii JOpori,
He3pyuHi. 3apa3 He 3aCTOCOBYIOThCSI.

2. TlapanenbHa KOMIIOHOBKA — MpPHUMIIIEHHS TypOiH 1 MaporeHepaTtopiB MaroTh
napajienbHi moAoBkHI oci (puc. 6.10). Ile ocHOBHMI BUI 3IMKHYTOi KOMIIOHOBKH. ¥
[bOMY BapiaHTl JIOBXXMHA MAaIIMHHOTO 3ajly 1 MPUMIIIEHHS MNaporeHepaTropiB MOBUHHI
30iraTucs abo Tpoxu BiapizHATUCA. Ha nepmux TEC maporenepaTopu po3TaiioByBajuCh
B JIBA PSAM.
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a — 3 IOJIOBXKHIM pO3TallyBaHHSM TypOOTreHepaTopiB B MAIIMHHOMY 3aJll;
6 — C TIOTIEpEYHUM PO3TalTyBaHHSAM TypOoarperaTiB B MalllMHHOMY 3aJli

Pucynok 6.1 — Cxemu 3IMKHYTHX KOMIIOHOBOK TojioBHOr0 Kopiyca TEC

3. IHmI BUAM 3IMKHYTOT KOMIIOHOBKHM — OJMH MAaIlMHHUM 3a1 1 JIBa MapajeilbHuX 1
NPUMHUKAIOUUX 3 PI3HUX CTOPIH MPUMILIEHHS IapOreHepaTopiB; OJIHE MNPUMILIECHHS
naporeHepaTropiB 3 0AMTOBOI0 KOMIIOHOBKOIO 1 IBa MPUMHUKAIOUU TYpOIHHI MPUMILIECHHS.

3IMKHYyTa KOMIIOHOBKAa MO€ BUKOHYBATHUCS 13 30BHIIIHIM 1 BHYTPIIIHIM OyHKEpHUM
BUIJIUICHHSIM. 3a HAasIBHOCTI 30BHIIIHBOTO OYHKEPHOIO BIIAUICHHS 3a0e3MedYyeThCs
OPUPOAHE OCBITJAEHHS 1 BEHTWISIS OCHOBHHUX MAalJIaHUMKIB OOCIyroBYyBaHHs
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MaporeHepaTopiB, 3HUKYETHCS JOBKUHA MAapONPOBOJIIB, aje 30UIBIIYETHCS MPOTSIHKHICTD
ra3oxo/iB 1 YCKJIQJHIOETbCSA BIJIBEICHHS TUMOBHUX rasiB. [Ipu HasiBHOMY BHYTPIIIHBOMY
OYHKEpHOMY BIIIUIEHHI 3HUKY€EThCA MUTOMA KyOaTypa Oy/liBili, CIIPOILYETHCS BIBEICHHS
JTUMOBHUX Ta3iB, ajie y (POHTY MapOreHEepaTopiB HEMAaEe MPHUPOTHOIO OCBITICHHS 1
BEHTUJISAILII.

TexHiK0-eKOHOMIYHE TMOpPIBHSHHS 3IMKHYTOi 1 pPO3IMKHEHOI KOMIIOHOBOK 3
BOY/IOBaHUM 1 BHHECEHUM OYHKEpHUM BIJJIUICHHSIM INpu ofHakoBiil motyxkHocTi TEC,
OJIHAKOBOMY OCHOBHOMY 1 JIOMIOMDKHOMY YCTaTKyBaHHI, OJHOTHIHHUX OY/IBEJIbHUX
KOHCTPYKI[ISIX, OJHAKOBUX CXE€MaxX HapoIpoBOJIB 1 >XUBWIBHHX TpPYyOONpPOBOMAIB 1
riIpaBIIYHUX OMOpax 3a YMOBH, IIO Ta30MOBITPOIPOBOJM MPAIIOIOTh MPU OJIHAKOBHUX
HIBUAKOCTSX, a rabapuTHI po3Mipu OyAiBEIbHUX KOHCTPYKIM yHi(iKOBaHi, MOKa3ye, 110
3IMKHYTa KOMIIOHOBKA IIPUMIIIEHb T'OJIOBHOT'O KOPIYCY €(heKTUBHIIIA.

TexHiK0-eKOHOMIYHUN MMOKAa3HUK 3IMKHYTOi KOMIIOHOBKHM NPUMIIIEHb TOJIOBHOTO
KOpIyCcy — MUTOMHUN OyniBeJbHHI 00'€eM Ha BCTAaHOBJIEHHWH KUIOBAT MOTYXXHOCTI: JJis
I'PEC - 0,6+0,7 M3/KBT; nis TELL — 6im3eko 1,5 M /kBT.

6.3 KoMnoHOBKa yCTATKYBAHHS B IPUMIILlICHHI IaporeHepaTopiB

KoMmoHoBKka ycTaTKyBaHHS B TMPUMILIEHHI NMAaporeHepaTopiB 3alIeKUTh BiJl THUIY,
KOMITOHOBKHU 1 PO3MIILIEHHS MaporeHepaTopiB, BUJY MajlvBa 1 METONY MOro MiArOTOBKH,
po3MilleHHsT OyHKEpiB 1 YyCTaTKyBaHHS NHJIONPUTOTYBaHHS, 30JIO0YJIOBIIIOBAYIB 1
TArOAyTThOBUX ycTaHOBOK. Ha cyuacHux TEC npuilHITO OAHOpSAHE pPO3TAllyBaHHS
aporeHepaTopis.

[To uymciy TaporeHepaTopiB KOTENbHE BiiJIiIEHHS AUMUThCA HA PAJ OCEPENKiB. IX
IMpUHA 110 GPOHTY BU3HAUAETHCA MOTYKHICTIO 1 rabapuTamu naporeHeparopiB. Kojonu
OyZiBJl po3TalIoBaHI CUMETPUYHO IOAO oceil maporenepartopiB. [lo BuCOTI KOTenbHE
NPUMIIICHHS] HAa OCHOBHIM BIAMITII OOCIYyrOBYBaHHS JUIMTHCA Ha BJIACHE KOTEJIbHE 1
30JIbHE TMpUMILIEHHS. ByHKepH B OCHOBHOMY pO3MIIIYIOThCSI 3 OOKYy TypOIHHOIO
BIIIUICHHS, piamie 3 OOKy 30BHIIIHBOI CTIHM abo0 MK mnaporeHepatopamu (mpu T-
MoAiOHI KOMIIOHOBII) MO OOWABI HOro CTOPOHH. Y HIDKHIM 4YacTHHI OYHKEpPHOIO
BIIJIVICHHSI HAa HYJILOBIM BIIMITIII BCTAHOBJIOIOTHCA MEXaHi3Mu, 1110 o0epTratoThes, [IIBM,
IIBUJIKOXITHI MIIMHH Y (PPOHTY Taporeneparopa.

Ha ocHoBHIM BiaMmiTHi mif, OyHKepaMH BCTAHOBJIEHI UBUJIBHUKH BYTULIS 1 MHITY.
Han OyHkepaMu y3/10BXK KOTEJIBHOTO BIAJUICHHS PO3MIIIYETHCS Tajiepesi po3AaBajibHUX
TpaHcriopTepiB. [IuoBi cemapaTopu 1 IUKIOHW PO3MIIIEHI HA BIAKPUTOMY MOBITPI Ha
naxy OyYHKEpHOI eTaKepKH.

[1in 301BHOTO MPUMILIEHHS Ma€ KaHaiW T1IPO30JIOBUIATCHHS, 3aKpUTI CTaJ€BUM
3HIMHHUM JincToM. barepHi HacocH 1 riipoanapaTt po3TalloBaHi B 30JbHOMY MPUMILIEHHI
MDK MaporeHepaTopamu B IpUsSMKax TMIMOMHOI0 10 4 M ab0 B crielialbHOMY MPUMIIICHHI.

TsarogyTThoB1 yCTaHOBKM TpH POOOTI Ha rasi, PLAKOMY 1 TBEpPAOMY MajuBi MpHU
TeMIiepaTypi TOBITps (30BHIIIHBOI PO3paxyHKoBOi) 10 -28 °C po3MillylOThCS Ha
BIIKpUTOMY TOBITpi. Bigkpura ycTaHOBKAa YCTaTKyBaHHS CIPOIIYE KOMIIOHOBKY
NPUMIIICHHS KOTEJNbHOI, 3HIKYE KalliTajJbHI BUTPATH, ajleé YCKIAAHIOE OOCIYyroOBYBaHHS
YCTaTKyBaHHS 1 Ipe'saBIIsie 10 HbOTO Pl JOJTATKOBUX BUMOT.

Y nmpuminieHHl KOTEIbHOT JUIsi MOHTaXy 1 PEMOHTY BCTAaHOBIIOETHCA KpaH,
nepen0ayaloTbcsl MOHTaXHI OTBOPM B OCHOBHOMY MaiilaHuuMKy oOciyroByBaHHs. Ha
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cyuacaux TEC maporenepatopu (ppoHTOM OOCIYroBYBaHHS 3BEPHEHI1 N0 TYypOIHHOTO
BIIUICHHS.

6.4 KoMnoHoBKa yCTATKYBAHHS B TYPOiHHOMY NpUMillIeHHI

[lo BucOTI TypOiHHE BIAJIUIEHHS AUIMTHCS HA JIBa MPUMINICHHS: BEPXHE — TYpOIHHE 1
HUKHE — KoHJeHcauiHe. CyIUIbHOTO MEpPEeKpUTTS MK HUMU HE BHKOHYIOTH. Lle nae
MO>KJIMBICTh OOCIYroByBaTH MOCTOBUM KpaHOM TYypOIHHE 1 KOHJIEHCalliiHE BIIUICHHS.
MailijaHurky HaBKOJIO TypOiH MaloTh Mepexoau 3 rajepesmMud. Mk maiiaHuuKamu 1
rajiepessMd  3aJMIIAIOTh  OTBOPU  JUIsl  OOCIYroBYBaHHS  KPaHOM  JTOMIOMIXKHOIO
ycTaTkyBaHHs. TypOiHHE BIIJUIEHHS Ma€ MOHTaXHO-PEMOHTHI MaWJIaHYMKUA 13
3IBHUYHUMM  TiA'i3aamMu.  3ali3HUYHME  TiA'i3g  mepeadadaerbess 1 B 30JbHOMY
NpUMIIIEHH] niepe]l GPOHTOM MaporeHepaTopis.

Y KOHIEHCATHOMY MPUMIIIEHHI BCTAHOBIIOIOTH KOHAEHCATOPH, (PYHIaMEHT
TypOorenepaTopa, IONOMIXKHE YCTaTKyBaHHS, PEreHEepaTUBHI 1 MEpPEeKHl MiJirpiBaui,
KUBWJIbHI, KOHJEHCATHI, JpPeHaXkH1 1 i1HIII Hacocu. [Ipu HEBENMKUX KOJIMBAHHSAX DPIBHS
BOJM y BOJHOMY JKEpeENl TYT MOXKYTh BCTAaHOBIJIIOBATUCS LUPKYJISALIAHI HACOCH, 1HAKIIIE
HACOCH LUPKYJSALIAHI BUMAaraloTh MPU YCTAaHOBLI B TYpOIHHOMY BIIJIUIEHHI BEJIUKOIO
3arnuOienHs. Huxde 3a KOHJIEHcallliHE BIIJUICHHS MOXE PO3MIIIyBaTUCS IiBaJI
3aBrambOmKu  3+4 M, Je pO3TallOBYIOThCS KOHIEHCAaTHI HAcOCH, UUPKYISIINHHI
TpyOOnpoBOAM, Kabe 1 iH.

Icnye nBa BapiaHTH pO3MilIEHHS TypOOarperariB: MOJOBKHE 1 MONEPEUHE.

[lonoBxkHe po3MilleHHsT TypOOreHepatopiB Moxe OyTH MOCHIAOBHUM  abo
BOynoBanuM. [Ipu mociizioBHOMY po3MIilll€HHI BCl TYpOiHM HampaBieHl B OguH Oik, a
reHeparopu B iHmy. [Ipu 3ycTpiuHiii KOMIOHOBII TYpOIHM PO3TAIOBYIOTHCS MOMAPHO,
OJIMH MPOTU OJHOIO (3aCTOCOBYETHCS BITHOCHO P1ako). [lomoBxkHe po3MilieHHS TypOiH
3ycTpivaeTbes Ha HeOmokoBux TEC.

Haii6inpimoro mnomupeHHss HaOyJio TonepeyHe po3MilleHHs TypOoarperaris. B
bOMY BHUIAJKY B MOJOBXKHIX po3Mipax OyaiBii MPUMIIIEHHS MaporeHepaTopis 1 TypOiH
30iratroThcs. TypOoreHepaTopu BCTAaHOBIIOIOTH YIONEPEK MAIIMHHOTO 3ally TYpOIHOIO Y
OIK KOTJIB, IO CKOPOYY€E MPOTSKHICTH MApONpPOBOJIB 1 BUBOMIB Bl T€HeEparopa A0
TpaHchOpMaToOpiB, BTPATH TEILIOHOCIS.

KoHTpo/ibHI NMTAHHS 10 PO3aiiay 6

1) Ski enemeHTH BXOAATH 0 CKIaay ocHoBHOI OyiBii TEC?

2) SIki TEXHIKO-€KOHOMIYHI BHUMOTH TPEA'SIBISIOTHCA 10 KOMIIOHOBKH TOJIOBHOT'O
kopnycy TEC?

3) SIki YMHHUKH BIUIMBAIOTh HA KOMIIOHOBKY rojioBHOTO Koprnycy TEC?

4) Illo xapakTepu3ye KOMIIOHOBKY rojioBHOTO Koprnycy TEC?

5) Sxi Tunu komnoHoBoK TEC po3pi3HAIOTH?

6) SIki BUaM 3IMKHYTO1 KOMIIOHOBKH 3aCTOCOBYIOTHCSI HA MPAKTHII1?

7) SIk KOMTIOHYIOTH OOJIaJHAHHS B IPUMIIIEHHI ITaporeHepaTopiB?

8) SIx KOMIIOHYIOTH O0JIaAHAHHS B TYPOIHHOMY MPUMIIIEHH1?
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PO3/1L1 7
JUKEPEJIA TEIUIOIIOCTAYAHHA 1
HABKOJIMIIIHE CEPEJIOBUIIE

7.1 BluiuB eHepreTMKyu Ha NPUPOAHE CepeAOBHILE I KIIMAT

Bcei mpormecu, moB's3aHi 3 TNEPETBOPEHHSIM E€HEpPTii, 30KpeMa, BHUPOOHUIITBO,
TpaHCHOPTYBaHHs, MepepoOKa 1 CraIOBaHHS OPraHIYHOTO MalNBa, € MOTYTHIM J)KEpEIoM
aHTPONOTE€HHOI [1ii Ha HABKOJIMIIHE cepefoBuine. Jkepena HEraTUBHOrO BILIUBY
KOTEJIBHUX 1 TEIUIOBUX €JIEKTPUYHUX CTAHI[IIl HA OpraHIYHOMY MaJIUBI HA MPUPOTY MOKHA
KJacudikyBaTu:

1. 3a xapakTepoM ii:

O IO TOTIPIIYIOTh SKICTh MOBITPS (BUKUAM OKCHJIIB a30Ty 1 CIPKH, MOHOOKCHIY
Byriewto CO, NeTiounx BYIJIEBOJHIB, MUY, CaXl 1 pA1y 1HIINX 3a0pyIHIOIOYUX PEYOBUH);

O IO 3MIHIOIOTH pajialliifHO-TeIUIOBUIM OanaHc aTtMocdepu (emicisi MapHUKOBUX
raziB. — CO,, CHy, N,O), a TakoX BUKHIU, IO TPHUBOIATH IO YTBOPEHHS O30HY 1
CyJb(}aTHOTrO aepo30J110 B HIDKHIX mapax atmocdepu (BUkuau NOy 1 SOy);

O IO MOPYIIYIOTh MPUPOJIHUN TEIIIOBUI peKUM (CKUJIAaHHS TEILJIOTH);

O IIyMOBa Jisi;

O 3a0pyAHEHHS BOJHUX 00'€KTIB CTIYHUMHU BOJIAMH.

2. Ilo TeputopiaibHOMY MacuITady:

O JIOKaJIbH1 (MOTIPIIEHHS] HABKOJMIIIHBOTO CEPEIOBUINA B Oe3rocepe/iHiii OJU3bKOCT1
(mo 100 km) Bix mxeperia 3a0pyIHEHHs 400 CKUJAHHS TETUIOTH);

O perioHayibH1 (TpaHCrpaHuWyHE (HA JEKUIbKa THUCSY KUIOMETPIB) TEepPEHECEHHs
3a0pyIHIOIOYUX PEYOBHH);

O TN00abHI (3MIHM KJIIMaTy, pyHHYBaHHS 030HOBOTO HIapy).

Psan peuoBuH, 110 yTBOPIOIOTHCSA B IMpoIlecax MOB'I3aHUX 3 MEPETBOPEHHSIM €Heprii
OpraHiYHOro MajuBa 1 MOCTYNalTh B aTMOc(hepy, 3AaTHI 3aIUIIATHCS B HI TPUBAIMIL Yac,
BUMIPIOBAaHUN THXKHSIMH, POKaMU 1 HAaBITh JECATUPIYYSIMHU; MEPEHOCUTUCS HA BEJIHKI
BIICTaHI 1 BHUKJIMKATH 3MIHM HAaBKOJIUIIHBOTO CEPENOBMINA B 3HAYHUX YACOBHUX 1
TEPUTOpPIATBHUX MacIITabax.

CrnoctepexeHHsl 3a CKIaJoM atMoc(epH, M0 BEAYThCS CUCTEMATHYHO BXKE OUIBIIE
40 pokiB, cBIAYAaTh MPO 3HA4YHE 30UIbLIEHHS aTMOC(EpPHUX KOHIIEHTpalId OCHOBHHX
MAapHUKOBUX Ta3iB, SK 3a L€ Mepiojl, Tak 1 B MOPIBHSIHHI 3 JOIHAYCTPIAIbHOIO €MOXOIO.
[IpoBeneHi po3paxyHKW MOKa3ylOTh, 110 aHTPOIOr€HHA €MICisi METaHy 1 OKCUAY a30Ty
N,O rpae ocHOBHY poJib B 30UIbILIEHHI iX aTMOC(EPHUX KOHIEHTpAIIi}.

MeTeoposioriuHl CHOCTEpeKEHHS MOKa3yloTh, 110 32 OCTAHHI CTO POKIB CepelHs
riobanbHa Temmneparypa 36uibmunacs Ha 0,6 °C, 3 skux 0,4 °C npunanu Ha octanHi 30
POKIB.

[Ipote, B 0OcTaHH1 AECATHIITTS B CBITOBIM €HEPreTUlll CIOCTEPIraloThCs MPOLECH, 10
NPU3BOAATh O 3HAYHOTO 3HW)KEHHS ii HEratuBHOI il HA HABKOJIMILIHE CEpPEIOBUIIIE.
TakumMu npouecamMu €: 3MIHM B TaJIMBHO-€HEPreTUUYHOMY OajlaHCl, BIPOBAKEHHS
OPUPOAOOXOPOHHUX TEXHOJIOT1 1 MIJABUILIEHHS €HEproeeKTUBHOCTI EKOHOMIKU
(mipBumenns KKJI ycTaHOBOK mepeTBOpEeHHS €Heprii, 3HWKEHHS EHEepProeMHOCTI
BUpOOHHUIITBA). Bkazani TeHAEHIIT BXKe NPHUBEIM [0 TOMITHOIO 3HW)KEHHS HUTOMHUX
BUKHJ[IB OCHOBHUX MapHUKOBUX T'a3iB 1 3a0pyHIOIOUNX PEUOBHUH B aTMOC(heEpy.
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7.2 Buknau TEC i koTe/ieHb HA OpraHivyHOMY najuBi B atmocdepy

OcHoBHe 3a0pyaHeHHsS aTMochEepHOTO TOBITPS TMOB'A3aHE 31 CHATIOBAaHHAM
opra"iuHoro mnanuBa. TEC 1 KOTedbHI, CHOKHUBAIOYM BEJIMKY KUIbKICTH OPraHiuHOIO
najanBa, poOJISITh ICTOTHUHN BIUTMB Ha 3a0pyAHEHHS MOBITPSHOTO OacerHy.

Pobouya mMaca opraHI4YHOTO MajavBa CKJIAJAETHCS 3 BYIJICLIO, BOJAHIO, KUCHIO, a30TYy,
CIpKM, BOJIOTM 1 301d. B pe3ynbTari MOBHOTO 3ropaHHs TNaldvBa YTBOPIOIOTHCS
BYIJICKHMCIIM Ta3, BOJASHI AP, OKCUAM CIpKHU (CIPUMCTHM ra3, CipuaHuid aHT1Ipua) 1 30a.
3 nepepaxoBaHMX CKIIAIOBUX J0 TOKCUYHUX HaJIekKaTh OKCUIU CIpKH 130ia. [Ipu BUCOKHMX
TeMIiepaTypax B Aapi pakesa TONKOBUX KaMep KOTJIIB BEJIMKOI MOTYKHOCTI Bi10yBa€eThCs
YaCTKOBE OKHUCIJICHHSI a30Ty MOBITPS 1 MajuBa 3 YTBOPEHHSM OKCHUIB a30Ty (OKCH] 1
miokcua a3oty). [Ipy HemoBHOMY 3ropaHHI MajuBa B TONKAaxX MOXYTh YTBOPIOBATHUCS
takoxx MoHookcun Byriemwo CO, yriaeBoguHi CHy, C,Hg 1 1H., a TakoX KaHIEpOTE€HHI
pedoBUHH. [IpoAYKTH HENMOBHOTO 3ropaHHs BEJIbMH MIKAJIMBI, MPOTE MPH Cy4dacHIH
TEXHII[l CHAIIOBAHHA iX YTBOPEHHS MOXHA BUKIIIOUUTH 200 3BECTU JJ0 MIHIMYMY.

Haii6inbIiny 307bHICTh MalOTh TOPIOYl ClaHIl 1 Oype BYruuis, a TaKoX JesKi COpTU
KaM'stHOro BYruuis. Pinke maqvBo Mae HEBEJIMKY 30JIbHICTh; IPUPOAHUI Ta3 € 0€330JbHUM
nanuBoM. CydacHl 30JI0yJIOBIIOBadl 3aBJASIKM BHCOKOMY CTYIEHIO YJIOBIIIOBAaHHS 301U
J03BOJISIIOTH 3HAYHO MOHU3UTH BUKH]IM 30J1 1 IOBECTH iX /10 BEIbMU MaJIUX 3HAYECHb.

OcTaHHIM YacoM cepilo3Hy yBary NnpuBepHyJia mpoOjiemMa BUBYEHHS KaHIIEPOTeHHUX
PEYOBHH, 110 YTBOPIOIOTHCS MPH HEMOBHOMY 3ropaHHi nanusa. [lo cBoiil mommupeHocTi i
IHTEHCUBHOCTI A1i 3 0araTb0X XIMIYHHUX PEUYOBUH LIOT'O TUITY HalOLIbIIE 3HAYEHHS MAlOTh
MOJIIIMKIIIYHI apOMAaTHYH1 BYTJIEBOJHI 1 HAMOUIbLI aKTUBHMM 3 HUX — OeH3(a)mipeH.
MakcumanbHa KUTbKICTh OeH3(a)mipeHy yTBoproeThes npu temmeparypi 700+800 °C B
YMOBaXxX HEJ0JIIKY MOBITPS JJIsl IOBHOT'O 3rOpPaHHs NaluBa.

TokcuuH1 peyoBUHH, 110 BUKUAAIOTHCA B arMochepy 3 AUMOBHUX TPyO KOTENEHb 1
€JIEKTPOCTAHIIN, HAJAIOTh WIKJIMBY AI0 HAa BECh KOMIUIEKC >KUBOI MPHUPOAM, 3BAHUU
6ioceporo. biocdepa BriItOYaEe Mpuierianil 10 nmoBepxHi 3emui map atMochepu, BepxHin
miap rpyHTy 1 BEpXHi Iapu BOJHUX OBEPXOHb.

7.3 Bubip BucoTn 1MMOBOI TPYOH

VY cydacHUX BUPOOHHMYMX 1 OMAJTIOBAIILHUX KOTEIBHSAX AMMOBA TpyOa CIyKHUTh HE
JUIsL CTBOPEHHS TATH, a JIJIS BIABEIACHHS MPOJYKTIB 3rOpaHHsl HA NEBHY BUCOTY, IIPH SIKIH
3a0€3MeuyeThCSl PO3CIIOBAHHS IIKIIJIMBUX PEYOBUH [0 JONYCTUMHUX CaHITAPHUMHU
HOpPMaMHM KOHIIEHTpalii B 30H1 3HaxopxeHHs droaei (I'1K).

Jlist BuOOpYy BHCOTH JAMUMOBOI TpyOM 3IIHCHIOIOTH PO3PAXyHOK PO3CIIOBaHHS
WIKIUIMBUX ~ JOMINIOK B arMmocdepi, SAKUH MPOBOAUTHCS 32  HECHPUSITIMBHUX
METEOpOJIOTIYHUX YMOB, a caMe MpHu HeOe3neuHi mBuiakocti BiTpy. Ilin HebGe3meuHoro
MIBUAKICTIO BITPY PO3YMIIOTh IIBUIKICTH, MPHU SIKIH KOHUEHTpPALIS IMIKIJIMBUX JOMIIIOK
Ha PiBHI IPOXXUBAHHA JIIOJIUHU JJOCITA€ MAKCUMAIbHUX 3HAYEHb.

SIkHalikpaie po3CilOBaHHS HIKIUTMBUX PEUYOBMH B aTMmoc(epi HOCATAETbCS MPH
BiJIBEJICHHI BC1X TUMOBUX ra3iB koTesnbHO1 a00 TEC uepe3 onny TpyOy.

JlumoBa Tpyba € CKIaJHOIO i JOPOrol0 CHOPYHO0. Ii KOHCTPYKIlisl 3alekKuTh Bij
BHUCOTH, arpecHUBHOCTI JAMMOBHUX Ta3iB, MOTYXHOCTI JyKepeia BHUKUIY AUMOBHUX Ta3iB,
BJIACTUBOCTEH 3011 1 c110CO0Y 30J10YJIOBIIOBAHHS.
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[Ipu crnaboarpecuBHMX 1 HEArpeCMBHUX JUMOBUX Ta3axX 3acCTOCOBYIOTHCS, SK
MpaBUIO, TUMOBI TPYOH, 110 HE 0OOCTYTrOBYIOTh, 3 KOHIYHUM ra30B1IBIIHIUM CTOBOYPOM 1 3
BEHTUJILOBAHUM TMOBITPSHUM 3a30poM abo 0Oe3 Hboro. Ilpu chamoBaHHI CIPUYUCTOTO
Ma3yTy abo BYruLis, sIKi CTBOPIOIOTh arpecHBHI JHUMOBI Ta3W, JOIUIbHA YCTaHOBKA
00CIIyTOBYBaHUX JMUMOBHUX TpyO BHCOTOIO Ouibiie 240 M 3 ra3oBiIBIAHUM CTOBOYpOM
MOCTIMHOTO MEPETUHY 13 cTaji a0 KUCIOTOTPUBKOTO MaTepiany. TpyOu 3 MPOTUTHCKOM B
3a30p1 PEKOMEHAYEThCS CIIOPY/KYBATH 3aBBUIIKHU 240 M 1 HIDKYE.

JlumMoB1 TpyOM 3 OKpEMUMHU Ta30BIABIIHMMH CTOBOYpaMH MOKYTh BHUKOHYBaTHCS
OJIHOCTBOJIBHUMH 1 0araTOCTBOJBHUMHU. Y 3a1300€TOHHIM 000JOHII 0araTocTBOJIbHOI
TpyOU pO3MILYETHCS NIEKUIbKAa METAIEBUX CTOBOYpIB 13 30BHILMIHBOIO TEIUIOI30JISLIEIO.
Mix cToBOypamMu CHOPYIKYIOTbCS CXOJIM 1 MaTaHYUKHU 0OCITyTOBYBaHHS.

OcHoBHa BUMOTa, 10 MPEA'SIBISETHCA A0 TUMOBUX TPyO, — iX BHCOKA HaJIAHICTb.
[Ipotsirom Bchoro tepMiny ekcrryataitii (30+50 pokiB) TpyOa moBuHHa 3a0e3nedyyBaTh
pob6oty TEC abo xoTenbH1M 0€3 MpoBeeHHS peMOHTIB. Taka HaAIHHICTh JOCITAETHCS TPU
BUKOHAHHI BCIX BUMOT PO3paxyHKY, MIPOEKTYBaHHS 1 OyIIBHUITBA TPYO 3 ypaxyBaHHSIM
TEIJIOBO1, arPECUBHOI 1 MEXaHIYHO1 JIii ra3iB 1 HABKOJIUIITHBOTO CEPEIOBUIIIA.

7.4 OunIeHHS NPOAYKTIB 3rOpaHHsA BiJ 30JIM I MLy

EdektuBHICTS poOOTH 30JIOBIOBIIOBAIBHUX MPUCTPOIB 3alEKUTh BiI (PI3UKO-
XIMIYHMX BJIACTUBOCTEH 30JIM 1 JUMOBHUX Ta3iB, IIO0 TPAHCHOPTYIOTh ii. OCHOBHUMHU
napamMeTpaMu 30JIM € IUIBHICTh, JHUCIEPCHUN CKJIAJ, MUTOMUN EJNEKTPUYHHUHA OTip,
3JIUTIOBAHICTb.

JIJist ouMIlleHHs ra3iB Bif 30J1M 1 MUJIY 3aCTOCOBYIOTHCS arapaTH, 10 PO3PI3HIIOTHCA
0 KOHCTPYKLii i MPUHIMIY OCAIKEHHS YACTOK. IX MifpO3AiNsIOTh HA YOTUPH TIPYIIH:
«CyX1» MEXaHI4YH1, «KMOKp1» MEXaH14H1, PUIBTPH 1 €IEKTPOPUILTPH.

30J10-ITMJIOBJIOBIIIOBAaYl  XapaKTepU3ylOThCsl €(EKTUBHICTIO YJIOBIIOBaHHS, SKa €
BITHOIICHHSIM MacHu YJOBJICHOTO MWy JO 3arajibHOi KUIbKOCTI MUJIYy, IO TMOCTYIa€ B
amapar.

JIo «CcyXux» MEXaHIYHUX amnapariB BIIHOCATHCA: OCAKYBaJIbHI KaMepH, IIUKIOHH,
THEpIlIMHI, >KaJI031iiHI, BUXPOB1 1 JWHAMIYHI MWJIOBJIOBIIOBaYl. BoHU BIAPI3HAIOTHCS
MPOCTOTOI0 BUIOTOBJIEHHS 1 ekcrutyartauii. [IpoTre epexkTHBHICTh YIOBIIOBaHHS MUY B
HUX HE 3aBXKJW JIOCTaTHS, TOMY iX BHUKOPHCTOBYIOTb B OCHOBHOMY JUJISi MOMEPEIHBOIO
OUYHUIIEHHS Ta3iB.

[ukioHn € HaWOLIBII MOIIMPEHUMHM anapaTaMu JJis OYMUIECHHS Ta3iB Bl 30JH 1
nu1y. BoHu mpocTi y BUTOTOBIIEHHI, HAAIHHO MPAIIOIOTh MPU BUCOKUX TeMIeEpaTypax 1
TUCKY ra3iB, MalOTh MPAKTUYHO MOCTIMHUNA T1IPaBIIYHUI ONIp 1 HE 3MIHIOIOThH (PpaKIiiHy
€(EeKTUBHICTbD 13 3pOCTAHHSM 3aIUJICHOCTI ra3iB.

[linBeneHHs Ta3iB B IUKIOH MOXe OyTH CHIpaJibHUM, TaHTE€HILI1aJbHUM,
TaHTeHI[1aTbHO-TBUHTONOAI0HUM. [{UKIOHH MOXYTh OyTH HWIIHAPUYHUMU 1 KOHIYHUMH.
HuniaapuyHl  UUKIOHM €  BUCOKONPOAYKTUBHMMM  amapaTtaMy, a KOHIYHI —
BHUCOKOE()EKTUBHUMHU.

JUist MABUIIEHHS CTYIEHSI OYMIIEHHS 3aCTOCOBYIOTh ITUKJIOHM HEBEJIMKOIO J1aMeTpy
(0.23+0.5 M), mo o0'eqnyroTbest B Oatapei (OaTtapeitHi 1uKIIOHM). barapeiiHl NHUKIOHU
3aCTOCOBYIOTH JJIsI YJIOBIIFOBAaHHS 30J1M (MUJTY) 32 KOTJIaMH MaponpoAyKTUBHICTIO 500 T/T.

J1o rpymnu «MOKpHUX» MEXaHIYHUX MHUII0-30JI0BIOBIIIOBAYIB BIIHOCATHCS: OPOKHUCTI,
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HACaJKOBl, TapuIyacTi, yJapHO-IHEpUIMHOi [1i, BIILUEHTPOBI, IIBUAKICHI (CKpyOepu
Bentypi) ckpybepu. Bunanenns 3oiu (muity) B HUX BiIOYBAETHCS MPU OE€3MOCEPETHBOMY
KOHTAaKTI piAMHY 13 3amuwieHuM ra3om. [IpunHnmn ix aii 3aCHOBaHWH Ha BIAAUICHHI 9aCTOK
301 (MWy) BiJA MOTOKY IHEPIIHHUMHU CHJIaMM 1 iX HPUIUIAHHI J0 TUIIBKA BOJAM, IIO
OMMBA€E CTIHKA a00 TOBEPXHIO HACAJKH, IO BUKJIIOYAE MOBEPHEHHS YAaCTUHOK B MOTIK
razy. Y 30JI0yJIOBIIOBauYax TAKOTO THUITY OKPIM YJIOBJIIOBAHHS 30JM MPOTIKAIOTh XIMIYHI
MPOLIECH MOTJIMHAHHSA 3 IUMOBHX T'a31B OKCH/IIB BYTJIEIIO 1 CIPKH.

Mokpi 30JI0yJIOBIIIOBaY1 BIAPI3HIIOTHCS BUCOKOIO €(PEKTUBHICTIO (CTYIIHb OUUIIESHHS
nocsirae 95+97 %), BITHOCHO HEBUCOKOIO BAPTICTIO, TOMIPHUMH rabapuTaMu, IPOCTOTOIO
00CIyroByBaHHS 1 BITHOCHO HEBEJIIMKUMU EKCILTyaTalllIiHUMU BUTpaTaMu.

VY ocHOB1 po60TH MOPUCTUX PUIBTPIB BCIX BUIIB JIEKUTH Mpoliec GUIbTPYBAHHS T'a3iB
yepe3 nopucti neperopoaku. [Ipu ¢piuapTpyBaHH1 TBEp/l 1 piIKl YACTKHU 3aTPUMYIOThCS Ha
MEePeropolll, a ra3 MOBHICTIO MPOXOAUTH uepe3 Hei. [leperopoaku BenbMH pi3HOMaHITHI,
ajie B OCHOBHOMY BOHU CKJIaJIalOThCsI 3 BOJIOKHUCTUX a00 3€pHUCTUX €JIEMEHTIB.

3aJie’)KHO Bl TpPHU3HAYEHHS MOPHUCTI (PUIBTPU YMOBHO pO3AUISAIOTH Ha (QUIBTPU
TOHKOTO OYHUILEHHS, MOBITPSH1 QUIBTPH 1 MPOMUCIOBI PLIBTPH.

OUIBTPU TOHKOTO OYHMIICHHS TMPU3HAYEHl [JJs YJIOBIIOBAaHHS B OCHOBHOMY
CYOMIKPOHHHX 4acTOK 3 ra3iB 3 HH3bKOIO IIOYATKOBOK KOHIEHTpamico (< 1 mr/m). Ix
3aCTOCOBYIOTH ISl YJIOBIIIOBaHHS OCOOJMBO TOKCUYHUX YACTOK 3 BUCOKOIO €()EKTHUBHICTIO.
OuIbTpU TOHKOIO OYHIIEHHS po3paxoBaHi Ha TepMiH podotu 0,5+3 pokiB. Bonu He
PEreHepyIOThCA, a 3aMIHIOIOTHCS HAa HOBHIA.

Jlo mpoMucnoBux (UIBTPIB BIJHOCSATHCSA TKAHWHHI, 3€PHUCTI 1 IpyOOBOJOKHHUCTI
(biTbTpU, BUKOPUCTOBYBAHI JIJISI OYMILCHHS MPOMUCIOBUX Ta3iB 3 KOHILECHTPAIIEIO 30JIH
(muny) mo 60 t/m’. HaifGinem mommpeni TKaHWHHI (iTBTPH, AKi MICTATH THYYKY
NEepPeropoaKy, wmo QuibTpye, Mae (GopMy IWIIHAPOBUX pPYKaBiB (pyKaBHI (QUIBTPH).
TkaHuHHI QUIBTPU BUTOTOBISAIOTH 3 Marepiany, SKUW MOBUHEH BUTPUMYBATH BUCOKY
TeMIiepaTypy BIIXiIHMX Tra3iB. Marepian (uUIbTpy Mae OyTH CTIMKUM 10 MHiABUIIEHOI
BOJIOTOCT1 1 Ali XIMIYHMX CHONyK. SIKk Marepian (iIbTpiB BUKOPUCTOBYIOTH MLIEPCTb,
HIepCTAHY NOBCTh ab0 yaBcaH mpu Temiepatypi rasis no 130 °C. ns temmeparypu
o6mm3pko 260 °C 3aCTOCOBYIOTH CKIJIOBOJIOKHO 1 CKJIOBOJIOKHO 3 rpaditom. TpuBamicTh
poOoT TKaHMHU ckiuanae 1+3  poku. TkaHuHHI GUIBTPH 3a3BUYAl  pOOISTH
O0aratokamepHuMu. Yucso pykariB B 0JIHIM kamepi Moxke ckimaaatu 100 1 6inbiie.

[TpomucioBi enekTpodIbTPU BUKOPUCTOBYIOTHCS ISl OUMILICHHS BEJTUKHX 00'€MIB
rasy (1o 1 MuH. M/T) 3 KOHIEHTpALi€l0 4acTHHOK 10 50 r/m”. YV HuX BizOyBaeTbcs
YIOBIIOBAHHS YAaCTUHOK OyAb-sIKUX po3MmipiB 3 edexTuBHicTIO Ounbme 99  %.
EnextpodinbTpu MOXYTh MpairoBaTd mpu Temmeparypax rasiB g0 400450 °C sax min
PO3PIIKEHHAM, TaK 1 MiJg THCKOM. EneKTpoduibTpu MaloTh HACTYIHI HEIOJIKHU: BEJIMKI
rabapuTu, MiJBUIIEHA METAJIOEMHICTh, BHCOKa BapTICTh, A 1iX OOCIYroByBaHHS
HEOOX1THUHN KBalipiKOBaHMI MEepCOHAIL.

EdeKkTuBHICTh OUMIIEHHS JUMOBHUX Ta31B Bl 30JIM 1 MUY 3HAYHO MiABUIIYETHCA MPU
BUKOPUCTaHHI KOMOiHamii ¢uUIbTPiB, HANPUKIAZ, MOKpPOro 30JI0yJOBJIIOBaYa 1
eNeKTpoUIbTpYy. 3OUIBIIEHHS BOJOTOCTI 1 3HUXKEHHS TEMIepaTypu Tra3iB B MOKPOMY
30J10yJIOBIIIOBaYl 3a0e3neuye e(GeKTUBHE YJIOBIIOBAHHS 30JIM B  €JIEKTPOQUIBTPI.
3aranpHuM CTYMIHB YJIOBIIOBAHHS 30JIU MPHU bOMY Jocsrae 99+99,5 %.
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7.5 3unKeHHsI BUKMAIB OKCHAIB CIpKH

TemoBi enexkTpocTaHIil 1 KOTENbHI € JKEpeJoM BHUKHIY 3'€lHAHb CIPKU B
atMocepy. HasBHICTH B JIHMMOBUX Ta3ax MJIOKCHUAY CIpKM OOYMOBJII€HA MOCTINHHOIO
MPUCYTHICTIO B TBEPJIOMY 1 pIIKOMY MaiIMUBI (B IPUPOAHOMY T'a3i AESKUX POJOBUII) PI3HUX
3'€lHaHb CIpKH — CyJIb(]iAiB 1 opraHiyHUX crnoiaykK. [Ipu OKHUCIIOBaJIbBHOMY CHaIOBaHHI
MajuBa cipka OKUCIIOEThCS 10 Alokcuay S + O, = SO,.

BinHoBHe crianmtoBaHHS ISl OTPUMAHHS F€HEPATOPHOTO ra3y MPOBOAUTH CIPKOBOJIEHD
H,S, sxuit moTiM 3ropae, yrBoprorouu Toi xe aiokcun 2H,S + 30, = 2SO0, + 2H,0.

Jliokcuz CipkH, 110 MICTUTBCS B JUMOBHUX ra3ax, IPaKTUYHO HE BIUIMBAE HA MPOILIEC
BUpOOHUIITBA eHeprii. Tpuokcun cipku SO3; 00yMOBIIOE CIpUaHOKUCIOTHY TOYKY POCH.
[lo Hili BUOMpAlOTh TeMIlepaTypy BIAXIIHUX ra3iB KOTJIIB 1 BOHA € OJHHUM 3 OCHOBHHX
YUHHUKIB €(PEKTUBHOI pOOOTH T'a300YUCTKH.

Ane mnpaktuyHa BiacyTHICTh Aii SO, Ha mnOpouec BHUPOOHMIITBA EHEPrii
«KOMIEHCY€EThCS» aKTUBHOIO JII€I0 I[1€] pEYOBMHU HA HABKOJUIIHE CEPEIOBHILE: TIOKCH]T
Cipku B atMoc(epi Mmia BIJIMBOM O30HY, IO YTBOPIOETHCS 3 KUCHIO MOBITPSA MiA AI€r0
COHSIYHOT'O CBITJIA, OKUCIIOETHCS A0 TPUOKCUAY CIipku SOs, SIKUH 3'€IHYETHCS 3 BOASHOIO
Maporo 1 YTBOPIOE MapH CipyaHOi KUCIOTH.

['ycTuHa mapu cipyaHoi KUCJIOTH, TaK camo sIK 1 Mapu a30THOI KUCIOTU B 3+4 pasu
Ounblie TycTuHU noBiTps. LI mapu mig ngiero rpaBiTamii 1 3 aTMOCQEpPHUMH OCILAaHHSAMU
MOCTyNawTh B TPpyHT. KpiM Toro, cymimn cipyaHoi 1 a30THOI KHUCIIOT MOCTIMHO PO3YUHSIE
Ba)KK1 METaJIM, BHOCUTH iX JIO MPICHOI BOJY 1 TAKUM YMHOM BIUIMBA€E HA JKUB1 OPTaHI3MHU.

CkopoueHHs BUKUIIB 3'eqHaHb cipku Ha TEC wmoxe OyTu 37ilicHeHEe TpboMa
crnoco0aMu: HUISIXOM OYMINEHHS NajduBa BiA 3'€HaHb CIPKU 10 HOTO CIHAJIOBAHHS;
3B’SI3yBaHHSM CIPKH B MPOLECI TOPIHHS; B pe3yJIbTaTl OUUIIEHHS TUMOBHUX ras3iB.

MeTtonu 3MEHUIEHHS BHUKHUAIB OKCHU[IB CIPKM Ha CTajli MIArOTOBKM NaiuBa 0
CHATIOBAaHHA HIMPOKO BUKOPUCTOBYIOTHCA IUISl PIAKOTO 1 3HAYHO piAlIe JUIsl TBEPIOTO
nanuBa. Cipka 3 HadTH BigganseTbcs Ha HadTonmepepoOHMX 3aBOJax B IPOIIECI
rizporeHizamii (a0  KaTaJIITMYHOTO TiIpaTyBaHHS) Yy MPUCYTHOCTI  KOOAlbT-
MOI16/1eHOBOTO KaTtaiizaTopa npu temnepatrypi 250500 °C i tucky 1.4+10 MIla. B xoxi
KaTaJlITUYHUX peakiliii BiAOyBa€eTbCs poO3Maj CIPKOBMICHUX OpraHIYHUX CIOJYK 3
YTBOPEHHSIM Ta30MOAI0HOTO CIpKOBOAHIO, SIKMU BIIIUIAETHCS 1 BIIHOBIIOETHCS MOTIM JI0
€JIEMEHTApPHOI CIPKH.

VY Byruuni cipka 3B's3aHa B miputi (komdeganHa cipka FeS,) 1 opraHiuHux crionykax,
Kl BUAAQISIOTHCSA: MIPUTOBA Cipka — (IBUYHUMHU METOJIaMU, OpPTraHIYH1 CIOJIYKH —
TepMIYHUMHU ab0 XiMIYHUMH Metojamu. llpu ¢i3myHMX Meromax BYruuis ApoOJIATH;
CrocoOM pO3JAUICHHS 3aCHOBAaHI Ha PI3HUII IIUIBHOCTI BYTruuis 1 MIpuUTy abo ix
MOBEPXHEBHUX BIACTUBOCTSIX.

Haii6inpin momumpeHuM crnocoOoM 3B’sI3yBaHHSI CIPKM B IIPOIEC TOPIHHS € CIOocCiO
CHAIIOBAaHHA BYTUUIA B KUIUISTYOMY IIapi. 3aCTOCYBAaHHS KHUIUISYOTO (TICEBIO3PIAKEHOIO0)
mapy Nnpu CHAJOBaHHI CIPYMCTOrO BYTULIA JO3BOJISIE 3HAYHO 3MEHIIUTH 3MICT OKCHUJIIB
CIpKH 1 a30Ty B TMUMOBUX raszax. J{jsi yTBOpEHHs KUIUISYOTO 1Iapy Ha HEPYXOMUX rpaTtax,
yepe3 SIKl MOJA€TbCA MOBITPSI MiJl TUCKOM, BHUKOPHUCTOBYETHCS CYyMIII PO3APOOJIEHOrO
BYriuisi 3 po3MipaMu 4acTtok 1.5+6 Mm, iHepTHOro marepiany (micKy, 30iM 1 1H.) 1
BanHAKy. [1ig ai€r0 BUCXIIHOTO MOTOKY MOBITPS YTBOPIOETHCSA CYCHEH31MHUM KUIUIAUUN
map. OHOYacHO 3 MPOILIECOM TOPIHHS MPOTIKAE MpPOLEC JecylbPpypusallii, OCKUIbKH B
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KUIUIIYUN 11ap Oe3MnepepBHO BBOJAUTHCA BAMHIK, SKHM CKIIAa€ThCs B OCHOBHOMY 3
CaCOs;. B pesynbrati peakuii, mo mnpoTikae mnpu Ttemnepatypi t=800+850 °C,
YTBOPIOEThCS Tirnc. EQeKTUBHICTh BHUIAJEHHS CIPKM B IIOMY BHUMAJAKYy 3aJEXKHUTh Bl
KUIBKOCTI BamHSKY.

B nmanmii yac MmMIUPOKO 3aCTOCOBYIOTHCA pPI3HI BapiaHTH 1 Moaudikallii mporecy
MOKpOro abcopOIiifHOr0 ra3004MILEHHS 3 BUKOPUCTAHHSAM B SKOCTI COPOCHTY CyCHEeH31i
Ha ocHoBl BanHsiKy CaCQOj; abo BanmHa CaO (MOKpHUi BamHSAKOBHUH croci0). 3HAYHO piflie
BUKOPUCTOBYIOTHCS METOJM MOKPOTO OYMINEHHS 13 3aCTOCYBAaHHAM CYJIb(ITYy HATPIIO
Na,SOs3, cynbdiry amonito (NHy),SO;3 1 iHIINX KOMIIOHEHTIB.

Mokxkpuii BaTHAKOBUM c11Oci0 3aCHOBaHMM Ha IHTEHCUBHIM MPOMHUBIII TUMOBHX r'a3iB B
abcopOepi, BCTAaHOBJICHOMY 3a BHUCOKOS(PEKTHMBHUM 30JI0YJIOBIIOBAYEM, BaITHIKOBOIO
CYCTEH31€10 3 OTPUMAHHIM JIBOXBOJIHOTO Tircy. L{g TexHomoris € abcoMoTHO OE3MeUHOI0,
OCKUIBbKH 1 BaIHSIK, 1 T11IC — HEUTpaJIbH1 MAJIOPO3UYMHHI PEYOBUHH.

Bce Ouibliie pO3MOBCIOXKEHHS 3HAXOAUTh MOKPO-CYXUH CNOCIO OYMINEHHS BiX
okcuni cipi BamHoM Ca(OH), a6o comoro Na,COs;. MoOKpo-CyXuM Ha3WBAETHCA TaKHM
cnocid, KOJIM B TMOPOXKHHUCTHM abcopOep, IO NPOAYBAEThCS JHUMOBHMHU Ta3aMu,
BIIPUCKYIOTh CYCHEH31I0, sIKa 3B'SI3y€ TIOKCHJ CIPKM, a piAMHA CYCIEH31i 3a paxyHOK
TEIJIOTH JUMOBHUX Ta3iB MOBHICTIO BUIMApPOBYeThes. [Ipu 11bOMy MaroTh MICHE peakiii 3
YTBOPEHHSIM CYJb(QITIB KaJIbI[iI0 200 HATPIIO:

Ca(OH)z + SOQ = CaSO3 + HQO,
Na2CO3 + SOQ = Na2$O3 + C02

Skuo abcopOep BCTAHOBIIOETHCS MEpE] 30JI0YJIOBIIOBAYEM, TO MPOIYKTH CIPKO
OUYUCTKH YJIOBITIOIOTHCS 30JIOYJIOBJIIOBAYEM 1 BIAMPABISIIOTHCS B 30JI0BiABAN. SIKIIO XK
abcopbep 3HAXOAMTHCS 32 30JI0YJIOBIIOBAYE€M, TO BCTAHOBIIOETHCS CHEIIATbHUN
MUJIOBJIOBIIOBAY JIJIi OYMIIEHHS NHMMOBHX Ta3iB Bif Cylb(iTy Kanblito. EdekTUBHICTH
OYMILIEHHS JUMOBUX ra3iB [IUM MeToIoM Moxe gocsarata 90 %.

Jlo mepeBar MOKpO-CyXoro croco0y BIIHOCATBCS: MPOCTOTA TEXHOJOTIYHOI CXEMHU;
MEHII, HDK MPU MOKPOMY BaIlHIKOBOMY CIOCO01, KamiTaJbHI BUTPAaTH; MEHIIA BUTpaTa
TEIJIOBOI €Heprii Ha MIAIrpiB JAMMOBHX Ta3iB B TMOPIBHSAHHI 3 CXEMOIO MOKpPOIO
BaITHAKOBOT'O CIIOCO0Y; BIICYTHICTh CTIYHUX BO/I.

Henomikamu crioco0y €: 3HauHe eHeprocnoxkuBaHHa (3+6 % mnotyxHocTi TEC);
MiJBUIIEHA BUTpATa JOPOTUX pPeareHTiB (BamHa abo COJIM); HU3bKA SKICTh CYXHX BIIXO/IB
(BIACYTHICTD TINCOBUX TEPIKUX PEUYOBMH); HEOOXIAHICTh YCTAHOBKM CUCTEMU OYHUIICHHS
JUMOBHX ra3iB BiJ TBEPAUX YACTHMHOK (MPOAYKTIB peakiliit) micisg adbcopOepa.

7.6 3HMKEeHHSI BUKU/IIB OKCU/IB a30Ty

Haii6inpim HeOe3neunumu BukuaamMu TEC 1 koTeneHb € OKCUIH a30Ty. 3MICT OKCH/IIB
a30Ty BHU3HAYa€ TOKCHUYHICTh MPOAYKTIB 3ropaHHs Byruuis i ma3zyty Ha 4050 %, a
npupogHoro razy — Ha 90+95 %. Kpim Toro, oxcumu aszory TMiJ BIUIMBOM
yIbTpagdioneToBOro BUIPOMIHIOBAaHHS aKTUBHO OE€pyTh y4acThb Y (POTOXIMIYHUX peaklisix
B atMocdepi 3 YTBOPEHHSM IHIIUX IIKIIJIMBUX ra3iB.

Okcuam a30Ty aHTPOIIOTEHHOTO MOXOKEHHS CcKkiaaarTh MeHie 10 % BCiX OKCHIIB
a3o0Ty, 10 TMOocCTynamTh B artmochepy 3emui. [IpoTe came aHTpONMOTeHHI BUKUIU
MPEACTaBIAIOT, HalOUIbIly HeOe3NeKy, OCKUIBKM BOHU 30CEPEIKE€HI B KPYIHUX
MPOMHUCIIOBUX IIEHTPAX.
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Cepen pi3HUX OKCHIB a30Ty MpaKTUYHE 3HAYECHHS B €KOJOTTYHOMY acleKTi MaloTh
MoHookcus NO 1 niokcug NO,, cymy sikux nmo3HaqaroTb NOy.

JI>kepenoM YyTBOpPEHHSI OKCHIB a30Ty € a30T HOBITps 1 nanuBa. B nanuit yac goGpe
BHBYEHI TPU MPUHIIMIIOBO Pi3HI JKepesia yTBOPEHHS OKCHUIIB a30TY:

— yTBOpeHHs TepMiuHuX NOy 3 MOJIEKYJSIPHOTO a30Ty IMOBITPS MpPHU TeMIepatypi
pumie 1300 °C;

— ytBOopeHHs NOy 3 a30Ty, 1110 MicTUThCs B asiuBi (manuBHI NOy);

— ytBopeHHss NOy NUIIXOM peakilii MOJIEKYJISPHOTO a30Ty IMOBITPSA 3
BYIJICBOJIHEBUMHM pajukagaMu («mBUaK1» NOy).

3meHmieHHss yTBopeHHS NOy JocsraeTbcs peaizali€elo MEepBUHHUX 3aXO/liB,
HalpaBJICHUX Ha 3HUXKEHHS TeMIlepaTypu TOpIHHS, 3MEHIIEHHS 4Yacy mnepeOyBaHHs
MPOJAYKTIB 3rOpaHHs B 00JAacTi BHCOKMX TEMIIEpaTyp, CTBOPEHHS 30H peakuid 3
BIJIHOBHOIO aTMOC(hEpOor0 (HaAJIUIIOK MOBITPS MEHIIIE OJMHUII), e yTBopeHHs NO 3 azory
najuBa YTPYAHEHUH, 1 BITHOBJICHHS OKCUIIB @30Ty 1€ 10 MOJEKYJISIPHOTO a30Ty.

Jliist 3HMKeHHs BUKUIB a30Ty Ha TEC 1 B KOTeJIbHUX MPOBOJAATH HACTYIHI NEPBUHHI
a00 PEeKUMHO-TEXHOJIOTTYH1 3aXO/IH:

O BUKOPHUCTaHHS NaJTbHUKIB 3 HU3bKUM BUKUJOM NOy;

O CTYIIHYACTE CHAJIOBAHHS MaJINBa;

O CTyIIHYacTa Mojaya MoBITps;

O PEHUPKYIIALIS TMMOBHUX Ta3iB;

O BIOPCKYBaHHS BOAM (200 BOJO-Ma3yTHOI eMyJbCli) B siapo (akena;

O KOMOiHaIlisl TEPBUHHUX 3aX0/IIB.

[lepBuHHI 3aXx0qu Majo BUTPATHI 1 TOMY iX 3aCTOCOBYIOTh IMeEpIl 3a BCE A
3a0€e3Me4YeHHs] HOPMOBAHUX BUKHUIIB OKCUAIB a30Ty. JpyruM HUISXOM 3HMXKEHHSI BUKHU/IIB
OKCHUJIB 30Ty € OUMILEHHS TUMOBHUX T'a3iB BiJl OKCU/IB a30TY, 110 BXKE YTBOPHIUCS.

Haii6inbiioro momupeHHss B CBITI HaOyB MPOIEC CEIEKTUBHOIO KaTaJTITUYHOIO
BinHOBIeHHS okcuAiB (CKB) a3oTy amiakoMm Ha MOBepXHi KaTaji3aTopa y MPUCYTHOCTI
kucHio nipu temmnepatypi 300+450 °C. KaranizaTop BUKOHYETbCS Ha KEpamidyHOMY abo
METajJeBOMY HOCI€BI 1 BKJIIOYA€ JIOKCHUJ THUTaHY, MEHTAOKCHU] BaHaAII0 3 J100aBKaMH
IHIIMX MeTaliB. 3aCTOCOBYIOThCS KaTali3aTOpW IUIACTUHYACTOI, CTUIBHUKOBOI 1
rodgpoBanoi koHCcTpykilii. B mpoueci CKB okcuau a3oTy BIAHOBIIOIOTHCS aMiakOM Ha
KaTajaizaTopl 3 YTBOPEHHSM MOJIEKYJSPHOTO a30Ty 1 BOAsSHOI mapu i1 0e3 (opmyBaHHs
BTOPUHHMX 3a0pyIHIOBAYiB:

4NH3 +4NO + 02 = 4N2 + 6H20

OcHoBHI eneMeHTH ycTaTKyBaHHs s pouecy CKB Bkio4atoTh peakTop, CXOBHILE
amiaky 1 cuctemy BrnopckyBaHHs. Peaktop CKB 3a3Buuail MICTUTH JAEKUIbKa LIApIB
KaTajizaropa, 10 J03BoJisie€ 3a0e3MeuyBaT MOCTYNOBY HOro 3aMiHy y MIPY «OTPYEHHSI.
I3 301IBIIEHHAM 00'eMy KaTajizaTopa 3poCcTaEe CTYMiHb OUMIIEHHS Ta31B Bl OKCHUIIB a30TYy
1 3HIKYEThCS TPOCKAKYyBaHHS amiaky, ajie pa3oMm 3 THUM 3poctae 1 BapTicth CKB. fxk
MPaBWJIO, PEAKTOP PO3MILIYETHhCS 3a €KOHOMaW3epoM Iepe]] MOBITpomiAirpiaueM. Aue
IpU BUCOKIA 3alMJICHOCTI MOTOKY 1 3HAa4YHIA KUIBKOCTI B JUMOBHUX Ta3ax PEYOBHUH, IIO
OTPYIOIOTh KaTali3aTop, MOXJIMBE HOro pPO3MIIIEHHS 32 30J0YJlOBIIOBadeM. B nbomy
BUIAJKY Oy/Jie MOTpiOEH JOIaTKOBHI MIAIrpiB ra3iB nepes BXOJ0M B PEAKTOP.

J171s1 BITHOBIIEHHSI OKCH/IIB @30Ty MOKHA 3aCTOCOBYBATH PIAKUN 0€3BOJHUN aMiak Mij
TUCKOM, BOJHHUI PO3YMH aMiaky Mpu aTtMOc(hepHOMY THUCKY ab0 PpO3YMH CEYOBHUHH.
CryniHb BIIHOBJIEHHS OKCHJIIB @30Ty 3pOCTa€ 13 30UIBIICHHSIM KUIBKOCTI amiaky, IIO
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BBOJIUTKCS, alle IPU LOMY 3pOCTa€ 1 Horo npockakyBaHHs. CTyIiHb OUYMILEHHS ra3iB Bil
OKCH/IIB 30Ty MOxe O0yTu 92+94 %,.

XiMi4Ha peakilis BIIHOBJICHHS OKCHUIY a30Ty J0 MOJIEKYJISPHOTO a30Ty aMmiakoM abo
CEYOBMHOIO TPU BHUCOKMX TeMIEparypax MOXe TMpoTikath 0e3 3acTOCyBaHHS
karanizaropa. Lleii MeToa oTpuMaB Ha3BY CEJEKTUBHOTO HEKATAJTITUYHOI'O BiIHOBIEHHS
(CHKB) oxcunaiB a3zoty. Peakiiisi BiZHOBICHHS MpoTikae mpu Temmeparypi 950+1100 °C.
[Ipy 3HWKEHHI TeMmepaTypu MBUIKICTh peakiii 3HWXKYETbCA, IO NPUBOJIUTH 0
30UTBIIEHHS MpocKakyBaHHS amiaky. Ha oaun monb NO moTpiGHO BBOJUTH OJIUH MOJIb
NH;. Ha mpaktuui ayke BakKKO 3a0€3MeUuTH PIBHOMIpPHE NEPEMIllyBaHHS HEBEJIHKOT
KUIBKOCTI aMiaKy 3 BEJIUKHUMHU 00'eMaMU JUMOBHMX Ta3iB 1 JIOBOJUTHCS BBOJUTH JICIIO
outbiie amiaky (MomsipHe cmiBBigHOmeHHss NH3;/NO = 1.05+1.10). Jlna BimHOBICHHS
okcuny aszory mo wmerony CHKB morpibHO 3HayHO MEHIIE KamiTaIbHUX 1
eKCIUTyaTalifHuX BUTpaT B nopiBHsAHHI 3 MeTonoM CKB, ane edexktuBnicte CHKB He
nepesurye 50 %.

7.7 Buau i 0c001MBOCTI il MiANPUEMCTB S1IEPHOIO MAJUBHOI0 HMKJIY HA
HABKOJIMIIHE CepPeOBHILE

Binomi nactynni Buau aii SAINL] Ha HaBKOJIMIIHE CepeloOBUIIE: BUTpaTa MPUPOIHHUX
pecypciB (3eMeNbHHUX IUIOII, BOJAM, PI3HOTO pOAY MaTepiajiiB 1 iH.); XIMIYHE, TEIJIOBE,
paaioakTUBHE 3a0pyTHEHHS.

Hi o onnomy 3 nux aiit AT He yHikanepHM. BCl BOHU BIACTUBI TaKOX €HEPreTHII
Ha OpraHIYHOMY MaJiMBi, B TOMY YHKCII1 1 pajioakTuBHOMY 3a0pynuenHi. Hanpuknan, TEC,
IO Mpalloe€ Ha BYTULIL, MOXKE HaJaBaTH HaBITh OUIbINY pajaialliiiHy Ail0 HA HACEJICHHS,
HIX AEC piBHOT TOTYHOCT1 B HOPMaJIbHOMY PEXHUM1 pOOOTH.

[lo mepmux TpbOM BHIaM [ii MK SI€PHUM 1 HEAJIEPHUM MAJTUBHUMHU LIHUKIAMH €
BenuKka cXoxicTh. Ilpu BumoOyBaHHs 1 mepepoOli ypaHOBOi abo TOpIEBOI pyau
BITUYXKYIOTbCS 3HA4H1 3€MeJbHI IUIOU[l (HAmpUKIad, Wi Kap'epu NpH  BIAKPUTHX
po3poOKax 1 IS PO3MIIICHHS BiABaJiB MOPOXXHKOT Mopoau 1 BimxoxaiB). Ha eramax
nepepoOKu pyau 1 MajuBa BUKOPHUCTOBYETHCS BEJIMKAa KUIBKICTh XIMIYHHUX PEareHTiB, IO
YaCTKOBO MOTPAIUISAIOTH B HABKOJIMIIHE CEPENOBUINE 1 3a0pYIHIOIOTH ii XIMIYHUMU
TOKCUYHUMU PEUOBUHAMH.

Ha AEC npu BupoOHUUTBI €Heprii 3/M1MCHIOETBCA TOW XK€ MapOTypOIHHUN LMK
MEepPEeTBOPEHHs TeIula, 1o 1 B 3BUYaiHIN eHepretuni. Tomy no 70% eneprii, mo
BUJUTWIIACSI B PEAKTOPI, MOCTYNA€ B OTOUYYIOUMM MPOCTIp, MPUBOASYH O TEIUIOBOIO
3a0pyaHenHs 0iocdepu ananoriuyno Teriosid aii TEC. Ipote miit aii AT Bnactusi geski
OCOOJIMBOCTI, SIKI TMPUMYIIYIOTh MNPUAUIMTA OUIbIy yBary mnpooJieMi TemIoBOTO
3a0pynuenHs. [lo-nepuie, € KUTbKICHI BIIMIHHOCTI HE Ha KOPHUCTH SIACPHOI €HEPreTUKH.
[lo-npyre, npu TeHAEHIT 10 yKpyNnHEHHs eHepretuyHux cranimiil Al nagae xopomri
MOXKJIMBOCTI: MaJll MacOBI IIOTOKH 1 BIAIOBIAHO Ha0arato MeEHINA 3aJIEKHICTH BIJ
TPaHCHOPTY B NPHUHIMMI 103BOJst0Th OynyBath AEC y OGararto pa3iB MOTYTHIlIl, HDK
cyuyacHi TEC. Icnye npomno3uiiisi mpo OyAIBHULITBO HAAMOTYKHUX €HEPreTUYHUX 00'€KTIB
— SJIEpHUX EHEpPreTMyHux LeHTpiB noryxHicTio 30+50 I'Bt. Bee ne nmpuBoauts abo
MO>K€ MPUBECTH 10 3HAYHOT'O 3POCTAHHS JJOKATbHUX TEIJIOBUX CKUIIB.

Kpim Toro, simepHa eHepreTuka rnoyvajia po3BUBATUCS B TOW Yac, KOJU B MPOMHUCIOBO
PO3BHHEHUX perioHax (€KOHOMIYHO HaWOUIhIN BiAmoOBimHUX s po3MmimeHHs AEC), sk
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NpaBWiIO, € BIICYTHICTh B 3€MEIbHUX 1 BOJHUX pecypcax. lle yckianHioe BuOip
ONTUMAJIBHOTO CIOCO0Y CKUAaHHs Tera. Sk 1 eHepretuka Ha opraniunomy nanusi, AL
3ajlyda€e 10 BUPOOHUITBA JESKY KUIBKICTh MPUPOAHUX pajiioakTUBHUX pedyoBHH (Ra, Rn 1
1H.), TIPUCYTHIX B MNajguBi ab0 CyNpoBOXYyrouii ioro moponi. Ilpore HaliBaxkiauBimia
ocobomuBicte AIIL] monsrae B Tomy, mo B mpoiueci BupoOHuntBa eHeprii Ha AEC
YTBOPIOETHCSI BEJIHMKA KUIBKICTh MOTEHI[IHHO HEOE3MeYHUX IITYYHUX PaJl0aKTUBHUX
pedoBuH. [lonagaHHs B HaBKOJUIIHE CEPEIOBUIINE HABITH MalOi YaCTUHU IMX PEUOBUH
MOKE MPUBECTH 10 HEOE3NMEeUHUX JJIsl JIOJWHU HachiakiB. Tomy 3aBlaHHs 3a0e3MeyeHHs
paniamiitnoi Oe3nexu AIIL] monsrae B ToMmy, 1100 MOBHICTIO 130JIOBaTH pajl0aKTHUBHI
pedyoBUHM Bi Olocepr Ha BCIX CTaisAX MNAJIMBHOTO IHUKIY, BKJIIOYAIOYM MOXOBAHHS
pPaal0aKTUBHUX BIJIXO/IIB, @ MOKJIMBI BUTOKHM LIMX PEUOBUH B HABKOJUIIIHE CEPEIOBUIIE K
IPU HOPMATBHOMY PEXHUM1 pOOOTH, TaK 1 MPU MOAKIMBUX aBapIMHUX CUTYalI1X 3MEHIIUTH
10 MiHIMYMY. 3 I1i€T TOUYKHU 30py ocoOauBe micie 3aiimae AEC, ocKiIbKM caMe B TpoIieci ii
poOOTH YTBOPIOETHCA TMEpEeBaKHA YacTUHA IITYYHUX PATIOAKTUBHUX MPOIYKTIB,
aKTUBHICTh SKMX B PEAKTOpPl HAA3BUYAHHO BUCOKAa BHACHIIIOK MPUCYTHOCTI BEIUKOI
KUTbKOCT1 BIIHOCHO KOPOTKOKUBYYHX HYKJIIIIB.

[Ipu poGoti peaktopa AEC yTBOPIOIOTHCS palOaAKTUBHI PEYOBMHH B MpOILIECi
minenns sgep U, 2°U a6o > Pu i akTHBalii HeHTPOHAMH Pi3HUX MaTepiamiB, NPHCYTHIX
B aKTHBHIM 30HI peakTopa. AKTHUBHICTh LIUX PEYOBUH OOYMOBJIIEHA B OCHOBHOMY TakK
3BaHUMHU KOPOTKOXKMBYYMMHU paJIOHYyKIiAamMHu. [3-3a MIBUIKOro po3majay BOHU HE
MPEACTaBIAIOTh, HEOE3NEeKU MpHU MOMNaJaHHI B HABKOJIMILIHE cepefoBulle. PagioakTuBHe
3a0pyAHEHHS TTOXOAUTH BiJ PaIIOHYKIIIIIB, MIEPI0 HAMIBPO3MALY SIKUX OLIbIIE TeKUTHKOX
XBWIMH. Takl pe4OBMHHU HA3UBAIOTHCS 010JIOTTYHO 3HAUYIIMMHU PaIOHYKITIIAMH.

Bci npoaykTu AuUleHHS yTBOPIOIOTHCS BCepelvHI TBeNiB. BoHu (- 1 y- akTUBHI 1
3aJIMIIAIOTBCS B OCHOBHOMY BCEpeIuHI OOOJIOHKM TBena. Buxin uepe3 repMeTuyHy
000JIOHKY TBEJIa y OXOJIOJKYBaIbHY BOJY MOKJIMBUN TUIBKH 32 paxXyHOK mpouecy audys3ii
1 IpH MOSB1 TPilIMH B 000J0HII1. Lleil Buxia my>xe Mayuii 1 BCIX HYKJII1B OKPIM TPUTIIO.
Buxin tputito uepe3 000y0HKY ckiagae He Ouibiue 1%. [IpoaykTu aineHHS po3auISIOTH
Ha HacTynH1 rpynu: 6maropoani ras3u (Ar, Kr, Xe); netioui pedoBunu, Hampukiag I, Sc
(cxanpii); Tputiid (T); HenmeTydl pedoBuHM, Hanpukiuan La (mantan), Sr (ctponmiii), Rb 1
1H. Y BCiX Tpynax, OKpiM TpeTbOi, MPUCYTHS BEJIMKA KUIBKICTh PI3HUX PATIOHYKIIIIB.
[IponykTt akTHUBalli BUHMKAIOTh TPU aKTUBAIli HEUTPOHAMHM KOHCTPYKLIMHHX
MarepiajiB, JIOMIIIOK TEIUIOHOCISI, CHOBUIbHIOBaua 1 camoro mnanuBa. [lpu axTuBariii
najanBa YTBOPIOETHCS PsiJl TpaHCYpaHOBUX eneMeHTIB: Np (HentTyHii), Pu, Am (amepuitiif)
1 Cm (xropiii). HasBHICTb IMX €J€MEHTIB YCKIAAHIOE Oe3MeyHe BUAAICHHS pPaJl0aKTUBHUX
BIJIXO/IIB.

OcHOBHa yacTHHA Pal0aKTUBHUX PEUOBUH, 1[0 YTBOPIOIOTHCS MPU POOOTI peakTopa,
3aJIMIIAETHCS B MajuBl. BianpanboBaHi TBEIU BUTATYIOTh 3 peakTopa 1 30epiraloTh SIKUNUChH
yac B CHellaibHUX cxoBuiax (O6aceiiHax BuTpuMmku) Ha AEC, moTiM BiANpaBisioTh Ha
pagioXiMIYHUMN 3aBOJI.

Jlxepenamu panioakTuBHUX BiaxoAiB Ha AEC € mpoaykth HEMTpOHHOI akTHBallii,
10 YTBOPIOIOTHCS 1032 TBEJIAMHU, 1 MPOAYKTH JAUICHHS, III0 YaCTKOBO BUILIMINCS 3 TBEIIB
B TEIUIOHOCIHA. YacTuHA WX paJlloaKTUBHUX PEYOBUH BUBOJMTHCS 3 PEAKTOPA B CUCTEMY
00poOku 1 30epiranHs pamioakTuBHUX BiaxoniB AEC. IHma yacTuHa cTae Bigxoaamu
TUIBKHU IICIIA 3yNUHKY CTaHLIi Ha IeMOHTaX abo KoHcepnailito. TexHonoriydi cxemu AEC
MPOEKTYIOThCS TaK, 1100 3a0e3MeUuTH MPAKTUYHO TOBHY 130JSI1I0 Pai0aKTUBHUX
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pedyoBUH Bin Oiocepu, a MOXIMBI BUTOKH 3BECTH JI0 DPIBHS, JOMYCTUMOIO JIFOYUMHU
CaHITapHUMH HOPMaMHU 1 IPaBUIIAMH.

BuBeneHHss paJioOaKTUBHUX PpEYOBMH 3 pPEAKTOpa 3IMCHIOETHCS CHUCTEMOIO
OaiimacHOro OYMILEHHS TEIIOHOCIS 1 KOHJeHcaToouucTku. Y peakropi BBEP, nanpuxnan,
YacTMHA TMOTOKY TeroHocis (20+60 T1/r) BIABOAUTBCS 3 TEPIIOrO KOHTYpPY 1
MPOITYCKAETbCA Yepe3 CHEllaTbHy CUCTEMY BOJOOYHMCTKH, TOJOBHUM €JIEMEHTOM SIKOi €
ioHOOOMIHHUK GinbTp. Y wmiil cuctemi peakropa BBEP-1000 BinOyBaeThcsi Takox
BIIJIVICHHSI Ta30MOAI0HUX JOMIIIIOK B PE3YJIbTaTi Jerasailii Boau. PagioakTHBHI pe4OBUHU
BUXOJIATh Pa30M 3 BUTOKaMH TEIUIOHOCIS 3 MEPIIOro KOHTYPY, @ TaKOX MPU BUKOHAHHI
MIPOMUBAJIBHUX 1 J€3aKTUBALIMHUX omnepauiid. Boja, 3a6pyaHeHa B mpoleci ekcruryaTamii
MEPIIOro 1 PYroro KOHTYpPIB (Pi3H1 BUTOKHU), 30MpaEThCs B CHEIIaTbHI OaKU 1 OUHUILAETHCS
Ha BUIIApPHUX amnaparax 1 10HOOOMIHHUX (Q1IbTpax. B pe3ynbpTaTi ouniieHHs 3a0pyIHEHUX
BOJI BUHUKAIOTh TP BUW BIIXO1B: ra301o110H1, pijKi 1 TBEPAL.

T'a30no00i6ni 6ioxoou. ['0JIOBHUM JKEpEoM Ta3onoI0HUX BIAXOIB € CHUCTEMa
OaifmacHOro OYMIIEHHS TeIuloHocisa nepioro kKoHTypy Ha AEC 3 peakropamu BBEP i1
exekrop kouaeHcaropa Ha AEC 3 peaktopamu PBMK. Tazomoxi6Hi Binxomu
YTBOPIOIOTHCSA TAaKOX B PE3yJbTaTi Jeras3allii BUTOKIB TEIUIOHOCIS, BHUXOJY Ta3iB MpuU
BOJI0OOMIHI B peakTopi 1 nmpu Bigdopi nmpod Boau. J[0JaTKOBUM IHKEPEIOM ra3ono i0HUX
Bix0/11B Ha AEC cily’XUTh BEHTWJISALIS TPUMIIIEHBb CTaHITI.

Pioki sioxoou. 3abpynHeHa Bojia, IO YTBOPIOETHCA B pe3ysbTaTl €KCIUTyaTtarii 1
PEMOHTY PEaKTOpa, OYUIIAETHCS 1 BUKOPUCTOBYEThCS 3HOBY. PillKi pasiioakTUBHI B1IXOU
MPEICTaBIIAIOTH B OCHOBHOMY PO IyBaHHS BUITAPHUX anapatis 3 cojeBmicToM 10 300 rp/n
1 mynenu GuisTpoMaTepiaiiB. Pinki BiIXoau MOCTYNalOTh B CIICHiaJIbHI CXOBUIIA: OCTOHHI
€MKOCTI, (paHEpPOBaH1 HEIPHKABIIOYOIO CTAILIIO.

Teepoi 6ioxoou. Taxi BIIXOAW BUHUKAIOTH MICJS 3aTBEPIIHHS PIAKUX BIIXOJIB,
BUKOPHUCTaHHS PI3HUX MaTepianiB (mamip, raH4ipKH, IPaHTs 1 T.I.), 10 TBEPAUX BIIXO/IB
BITHOCSITHCS YaCTHHM 1 JIETalll YCTaTKyBaHHS 1 MpUiaaiB, 10 BUMNLIM 3 Jany. Binxonu
i€l rpynu MmiagawTb oO0poOui (ymakoBlll, NMPECYBaHHIO) 1 CKIAJalOTh B CHELialibHI
MeTaJIeBl SIIUKH, sIK1 MOMIIIAIOTh B cXOBHIIA TBepAUX BiaxoiB AEC.

OcHoBHa yacTuHa panioakTuBHUX BinxoniB AIIL] mae BUCOKY MUTOMY aKTHUBHICTb.
KpiMm Toro, nesiki 3 MpUCYTHIX B HUX PAJIOHYKIIIIB MalOTh BEJIMKI [EPI0IM HAMIBPO3Nady.
Posnan gri B7Cs 710 MPUMHATHOT TUTOMOI aKTUBHOCTI BiAOyBaeThCcs npubanu3Ho 3a 600
POKIB, NIl TPAHCYPAHOBHUX €JIEMEHTIB MOTPIOHI B COTHI pa3iB BEJIMKI yacu. Y 3B'SI3KY 3
UM TIepell SAEpPHOI0 EHEPreTHKOI CTOIiTh JyKe cepilo3Ha mnpobdiieMa BHIAJIEHHS
pajioaKTUBHUX BIAXO[IB, 110 3a0e3meuye iX 13010 Bia O6locdepr mpoTAroM BKa3aHUX
BHUILIC MTEPI0IIB Yacy.

['onoBHa BHUMOra J0 CHCTEMHM 3aXUCTy SJIEPHOTO peakTopa 1 IHIIMX JKEpel
10HI3yI0YOT0 BUIIPOMIHIOBAHHS MOJISITae B 3a0€3ME4YeHH] Ha POOOYMX MICISX 1 B CYCIIHIX
NPUMIIICHHSIX JOMYCTUMOrO pPIBHA 30BHINIHIX MOTOKIB BUIpPOMiHIOBaHHsS. Ll BuMora
3a0e3MneuyeThCsl HacaMIlepe/l CTalllOHApHUMU 1 IEPECYBHUMH 3aXHUCHUMU Ooropoxamu. J{is
3armo0iraHHs MonaJaHHIO PalloaKTUBHUX PEYOBHH B HaBKoJUIIHE cepenoBuine Ha AEC
nependavyaroTbesi Tpu Oap'epu pamiallifHOTO 3aXUCTy: IFepMeTHUYHa OOOJIOHKA TBEIB;
repMETUYHI CTIHKH MEPUIOTr0 KOHTYPY; 3aXUCHA 000JIOHKA PEAKTOPHOI YCTAHOBKH.

[Ipy nobuui manuBa 13 3eMJIl BUTATYETHCS BIIHOCHO BEJHMKA KUIBKICTH PYyIU 1
MOPOXKHBOI MOPOJH: BIAMIOBITHO 1.2:10° T i mexinbka MinbioHiB ToHH Ha 1 I'Br-pik. B
3HAYHIA MIpl came UM OOYMOBJIEHUI TOM (pakT, 110 HAHOUIBIII MOl 3alHIATUX 3€MEllb
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JOBOJSATHCA HA €Tanu J0OWYl 1 mepepoOKH pyAu: MPH BENHMKIA KUIBKOCTI MOPOXKHBOI
MOPOJM, PYAW 1 BIIXOAIB MOTPIOHI BIAMOBIAHO BENUKI IUTOMII JJjIs iX po3mimieHHs. [Ipu
BIIKpUTIN J0OMY1 3HAUHY YaCTKY BIIUYKYBaHHUX 3€MeJlb 3aiiMaloTh Kap'epu.

Benuka dvacThHa 3eMeIbHUX IUIOLI, IO BHUTPAyaloThcs NpH mepepolil pyaw,
JOBOJUTHCSA Ha CIElialibHI CTAaBKM — XBOCTOXPAHWIHINA. Y HUX MOCTYMAalOTh XBOCTOBI
PO3YUHU, IO yYTBOPIOIOTHCA B Pe3yibTaTi NepepoOku (30aradyeHHs) pyAu, siKi MICTATh
JUCIEProBaHUM MUIaM 1 JeSKI PO3YMHEH1 XIMIYHI PEYOBUHH, BKIIIOUAIOUYM MPUPOJIHI
pamionykiigu. Ha eramax no6udi 1 nepepoOku pyau BiaOyBaeTbes BinuyxkeHHs 2060 ra
(Tumuacose) 1 2 ra (mocriitne) 3emiii Ha 1 I'Br-pik. OcTaHHe 3HaYEHHS BU3HAYAETHCS B
OCHOBHOMY BIJIBEJICHHSIM 3eMJIl M XBocToxpaHwiuiie. Ilicns BignmoBigHOI 0OpoOKH 1
MEPEeTBOPEHHA Ha JIUISHKU T[IOXOBAHHS XBOCTOXpPAaHWIMILNA MPUHHATO BBaXaTH 3a
HEMPUAATHI JJIS CUTBCHKOTOCTIONAPCHKOTO 1 IHIIMX BU/IB TOCMOAAPCHKOTO BUKOPUCTAHHS.
KinpkicTh BiguykeHOT1 3eMJIi HA OCHOBHINM cTajaii (Ipy BUPOOHUIITBI €JIEKTPOCHEPTrii Ha
AEC) B cuiapHOMY CTYIEHI 3aJIeKUTh Bl BUKOPUCTOBYBAHOTO METOAY OXOJIOJKYBaHHS.
AEC noryxHuictio 1I'Bt, BUKiItouaroun cuctemMy oxXoJiofkeHHs, 3aiimae mionry 30+60 ra,
Ky B OCHOBHOMY CIIiJl BIIHECTH 10 PO3PALY THUMYACOBO 3aMHATHX 3eMesb. SIKIIO s
oXxoJIoMKeHHsI KoHJeHcaTopiB AEC BUKOPHUCTOBYETbCS TpaaupHs albo BoJoMMUIIe-
OXOJIOXKYBau, TO 3aiiMaHa Iuionia 30 UIbIIYETHCS B IEPIIOMY BUIAJKY TPOXH, a B APYTOMY
— NpuOIM3HO Ha MOpsAoK. J[o po3psiay MOCTIHHO BiIUYKYBaHHUX 3€MEJNb CIiJ BIAHECTH
3alHATY peakToOpoM AUISHKY, Ha sSKiid BiH 1 Oyle 3aKOHCEpBOBAHHM (IMMOXOBAaHMI) micis
npunuHeHHs excrutyarauii AEC. [leBHiI AUISTHKY 3eMJI1 BIAUYXKYIOThCS 1 HA THIIMX eTanax
AL (BUrOTOBIEHHS 1 MEPEpOOKH TMajvBa, a TAKOX IiJ PaJiOaKTUBHI BIAXOIH, IO
BUJAAI0ThCA). [IpoTe moTpeda B 3emMill Ha IUX eTanax MOpiBHSIHO HEBEIUKA.

BurtpaTta Bogu o0yMoBieHa Hepiil 3a Bce HEOOXIIHICTIO OXOJIOKYBATH Ti a00 1HIII
ycraHoBkM Ha mnianpuemcrBax Al HaitOinpma KiIbKicTh BOAM TNOTpiIOHA HA
OXONOUKeHHST KoHaeHcaTopis AEC — mpum mpsMoTouHOMY oOXomomkeHHi ~1.5-10
M>/(TBrpik). Tam, [e 1e J03BOISIE TEXHONIOTIS, SK IPABHIO 3aCTOCOBYIOTHCS 3aMKHYTI
cucteMu BojokopuctyBanHs. lle, mo-mepiie, ckopouye mnoTpeOuW y BOAl, MO-IPYTe,
3MEHIIYE CKUIAHHS PI3HUX IIKJJIMBUX PEYOBHUH, LI0 MICTATHCS B PIIKUX BIAXOAaX
BUPOOHHUIITBA, B HABKOJUIIIHE cepenoBuiie. [Ipu BukoprcTaHHi BOAM AJI OXOJIOKYBaHHS
TUTbKU HeBeNMuKa i1 yactuHa (He Ouibiie 2%) BTpadaeThcsi OE3MOBOPOTHO 3a PaxXyHOK
BurnapoByBaHHs. s noTykHux 6araro 61oxkoBux AEC 111 BTpaTH CTaloTh 3HAUHUMHU.

KoHnTpoibHi nuTaHHs 10 po3aiay 7

1) Ax xnacu@ikyroTh JKepena HeraTuBHOro BIUIMBY KoTenenb 1 TEC Ha
OpraHi4YHOMY MaJIUB1 HA MPUPOJY 32 XapaKTEPOM Jii?

2) Ski pe4oBHHM 3a0pYyAHIOIOTH OTOUYIOUE cepeaoBuile npu pooori TEC?

3) SIki pe4OBUHM BIAHOCATH /10 KAHLEPOTEHHUX MPU 3rOpaHHI NauBa?

4) SIxi oCHOBHI IIpaBUJIa MPOEKTYBAaHHA Ta BUOOPY AUMOBUX TPyO?

5) SIkuM YMHOM MPOBOJASTH OYMILEHHS MPOAYKTIB 3TOPAaHHS BiJI 30J1 Ta MUY ?

6) Oxcuu CipKu Ta CrOCOOU 3HMKEHHS iX BUKUIIB?

7) YTBOpEeHHS OKCUAIB a30Ty Ta METOAN OOPOTHOU 3 HUMU?

8) SIky nito oKa3ye siiepHUN MaJUBHUN UKI Ha HABKOJMIIHE CEpeIOBUIIIE?
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PO341J1 8. TEIIJIOBI MEPEXKI
8.1 Knacudikauis cucTeM TermionocTa4aHHs

Cuctema TEIUIONOCTaYaHHS CKJIAJAEThCS 3 JDKepena TEIUIOTH, TEIJIOBOT MEpexi,
BY3JIIB yMPaBIiHHSA, TPAHCIOPTYBAHHS Ta PO3MOAULY TEIUIOTH (HACOCHI IepeKadyBajbHI
CTaHIlli, TEIJIOBI MYHKTH TOIIO) Ta CHUCTEM CHOXHUBaHHSA TerioT. Cucremu
TeIJIONOCTa4aHHsI KIAacU(IKyIOTh 3aJIe)KHO BiJ: JKEpesina TeIUIOTH; BHIY TEIUIOHOCIS;
crioco0y Mojayi BOJAM Ha Tapsiue BOAOMOCTAYaHHS; KUIBKOCTI TPyOOIpPOBOAIB; CHOCOOY
3a0e3IeueHH s CII0KUBAYIB TEILUIOTOO 1 T. .

3asexxHo Bij JKepesia TeIJIOTH CUCTEMHU TETUIONOCTaYaHHS MOJIUISIOTh Ha:

* yewmpanizoeani Ha 06a31 KOMOIHOBAHOTO BUPOOHHUIITBA TEILJIOBOI Ta €JIECKTPUYHOI
eHeprii Ha TeruoenekrponeHTpaisax (TEL) — remnodikariitai;

* IIEHTpaJi30BaHl BiJ PAOHHUX OMATIOBAJIBLHUX Ta MPOMUCIOBO-OMAIIOBATIBHUX
KOTEJICHb;

* deyeHmpanizoawi BiJl MAIMX KOTEJIEHb, IHAUBIIYATbHUX JKEPEI TEIJIOTH Ta 1H.

[lepeBaramMm  cuCTEM  IIEHTPaAII30BaHOTO  TEIUIONOCTAYaHHSI €  MOXJIHMBICTh
BUKOPHUCTAHHS PI3HHUX, B TOMY YHUCJ1 1 HU3bKOCOPTHUX BHUJIB MaJMBa; 3MCHILICHHS BUTPAT
MajuBa; 3MEHIICHHS KUIBKOCTI 00CIYyTrOBYIOUOTO MEPCOHANY 1 3HUKEHHS Y 3B'I3KY 3 LIUM
eKCIUTyaTalllfHUX BUTPAT; MOJINIIEHHS CTaHy MOBITPSHUX OacelHIiB MICT BHACIIOK
€(DEeKTUBHOTO 3aCTOCYBaHHA (UIBTPIB MJIS OUMINCHHS JMUMOBUX Ta3iB; MOXJIUBICTh
IIUPOKOTO 3aCTOCYBaHHS AaBTOMATHUKH [IJI1 KOHTPOJIO 1 pEryjJrOBaHHS IapaMeTpiB
TEIJIOHOCISI; PO3BAaHTAXXEHHSI MICBKOTO 1 3aJI3HUYHOTO TPAHCIOPTY BiJ 3alBUX
NepeBe3eHb MajiiBa; BUBUILHEHHS IUIONI, 3aMHITHUX MaJIUMH KOTEIBHSMH 1 YUCEIbHUMU
CKJIaJlaMH TaJIMBA; 3MEHIIIEHHS HEOE3MEeKHU TOXKEXK.

Jlo HemoMKiB IMEHTPaATI30BaHUX CHUCTEM TEIUIONOCTAYaHHS CJiJ BITHECTH
HEOOXITHICTh CIIOPY/KEHHS Ta €KCIUTyaTallil TEIJIOBUX MEPEeXK, 10 Bele 10 30UIbIICHHS
BapTOCTI CUCTEM TEIUIOTIOCTaYaHHs; MOTPEOy B KOIITaxX Ta MeTajli JJIsl BUIEPEIKAI0UOTO
BKJIQJIaHHS 1X Yy JKepesia TeIUIONOCTayaHHsI 1 TeIUIOBI MEPEXi 3 ypaxXyBaHHSIM MEPCICKTUR
PO3BUTKY PailoHy, IKUW 00CITYTrOBYETHCS; TEIUIOBI BTPATH MIPU TPAHCIIOPTYBAHH1 TEILJIOTH.

3a BHJIOM TEIUIOHOCISI CUCTEMH TEIUIONOCTAaYaHHs MOAUISIOTH Ha 6005HI 1 NApoai.
Bonsni cucteMu TeruionocTtayaHHs BUKOPHUCTOBYIOTH JIJISi TEIUIONOCTAa4aHHS CE30HHUX
CIOKMBAUiB TEIUIOTH Ta Tapsdyoro BOJIONOCTAYaHHS, a B JEAKUX BHUIAIKax 1 IS
TEXHOJIOTTYHUX ITPOIIECIB.

B cucremax 1eHTpaniz0BaHOTO TEIJIONMOCTAYaHHS JJIsl OMAaJIeHHs, BEHTWJIALIT 1
rapsidoro BOJIONIOCTAYaHHS JKUTJIOBHUX, TPOMAJICBKUX 1 MIPOMMCIOBUX OyAiBENb CIif
BUKOPHUCTOBYBAaTH TEIUIOHOCIM Yy BUTJIAAI meperpitoi Boau. [lapy BUKOPHUCTOBYIOTH st
TEIJIONOCTaYaHHsI TEXHOJIOTTYHUX CIIOKUBAUiB, sIKi ii moTpeOyroTh. Bukopucranus mapu
SK TEIJIOHOCIS JUIsi CHUCTEeM OIaJICHHs, BEHTWIALT 1 Tapsdoro BOJOMOCTa4aHHS
MIPOMUCIIOBUX MIAMPUEMCTB JIOMYCKAETHCS MPU TEXHIKO-EKOHOMIYHOMY OOTIpYHTYBaHHI.

[lepeBaru BOASHUX CHUCTEM TEILIONOCTAYaHHS: MOXJIHMBICTh TPAHCIIOPTYBAHHS BOJU
Ha OUIBIIY BIJICTaHb, HDK MapH; HECKIAIHICTh MIPUETHAHHS CUCTEM OMNaJICHHS, BEHTHIISIT
1 TapsA4oro BOJOIOCTAYaHHS IO BOJSHHUX TEIUIOBUX MEPEK; MOMKIIUBICTh LEHTPAIBHOTO
peryJloBaHHs TEIUIOBUX HABaHTaXXEHb;, BOJa Mae OUIbIIY TEIUIOEMHICTh, HDK IMapa, Ta
OUTBIITY aKyMYJIIOIOUY 3/IaTHICTh; OUTBIITUN TepMiH Oe3aBapiiHOI pOOOTH CUCTEM OMaJICHHS
1 BEHTHJIALLI.
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Heponiku BOASHUX CHCTEM TEIUIONOCTAYaHHS: BHUTpPAaTH €JEKTPOCHEprii Ha
TPAHCHOPTYBaHHSI TEIUIOHOCIS; 3HAYHO MIABUIIEHUM TIAPOCTATUYHUN THUCK BHACHIIIOK
3HAYHOI T'YCTUHU BOJM.

[lepeBaru mapoBHX CUCTEM TEIUIONOCTAYaHHS: MOMXJIMBICTh BUKOPUCTAHHS Mapu He
TUTBKHU JJIsI CAaHITAPHO-TEXHIYHUX CIMOKHUBAYIB, a 1 JUIsl TEXHOJOTTYHUX MOTPeO; MIBUIAKUN
MPOrpiB Ta OXOJOJKEHHS CHUCTEM MapOBOr0 OMAJCHHS, IO JOLLILHO BUKOPHUCTOBYBATU
IUIsl TIPUMILIEHD 13 MEpPIOJIMYHUM ONAJICHHSIM; Tapa Ma€ HEBENUKYy O00'€eMHy Mmacy, 1I0
J03BOJISIE HE BPAXOBYBaTH B MAPOBUX CUCTEMAax OMAJIEHHS TiIPOCTATUYHUN TUCK 1 Ja€
MO>KJIMBICTh BUKOPHUCTATH Mapy SIK TEIJIOHOCIA B 0araTONoOBEPXOBUX OyIHMHKAX, a TAKOXK
IpU CKIAJHOMY penbedi MICHEBOCTI pallOHY TEIUIONOCTaYaHHs; BIJICYTHICTh BHUTpPATU
€JIEKTPOEHEPTii Ha TPAaHCIIOPTYBAHHS MAPH;

Henoniku mapoBuUX CHCTEM  TEIJIONOCTAYaHHS: 3HA4HI BTPaTH  TEIJIOTH
MapoIrpoBOIaMH BHACIIJOK BHUCOKOI TeMIEepaTypu Mapu; HEMOXJIUBICTh MIATPUMYBATU
HOPMATHUBHY TEMIIEpAaTypy Ha IMOBEPXHI OMNAIIOBAIBHOTO MPHUCTPOIO; HEMOMXKIUBICTD
TPaHCIIOPTYBaHHS Mapy Ha JAJIEKY BiJICTaHb (OUIbIIIE 5 KM); TEPMIH eKCILTyaTallli mapoBuX
CUCTEM OIAaJICHHA 3HAa4YHO MEHUIMH, HIK BOJISHHMX, BHACIIJOK IHTEHCHUBHOI KOpPO3Ii
BHYTPIIIHBOI TMOBEPXHI KOHJIEHCATONMPOBOJIB; CKIAJHICTh 300py Ta MOBEPHEHHS
KOHJICHCATYy.

3aexxHo Bij CrOco0y Mmojayl TEIJIOTH Ha rapsye BOJOMOCTAaYaHHS BOJISHI CUCTEMH
NOAUISAIOTh HA 3akpumi Ta 6i0Kpumi. Y 3aKpUTHX BOASHUX CHUCTEMax TEIIONOCTayaHHS
BOJY 3 TEIUIOBUX MEPEX BUKOPUCTOBYIOTH JUIsl HArpiBaHHS B MiAIrpiBavyax MOBEPXHEBOTO
TUITYy BOJOMNPOBITHOT BOJHU, SKa IMOJAETHCS B CUCTEMY TapsAdoro BOJOMNOCTAYaHHSA. Y
BIIKPUTUX BOJASHUX CHUCTEMax TEIUIONOCTAaYaHHS Trapsya BOJa 3 TEIUIOBOI Mepexi
0e3nocepeTHbO MOJAETHCA JO0 BOJAOPO30IPHUX MPUCTPOIB MICHEBOT CHUCTEMH Tapsidoro
BOJIONIOCTa4YaHHS.

3aeXHO B KUIBKOCTI TpPyOONMpPOBOJIB BiA JKEepelia TEIJIOTH JI0 CIIOKHBayiB
CHUCTEMH TETUIONOCTAYaHHS MOJUIAIOTE HA 00HOMpPYOHI, 0860MpYOHI TA bacamompyOHi.

3a cnocoboM 3a0e3neyeHHs CIOXUBayiB TEIUIOBOIO EHEPri€l0  BIIPIZHSIOTH
0OHOCmynenegi ma 6azamocmyneHesi CUCTEMHU TeIUIONOCTayaHHSA. B oaHOCTynmeHeBux
CUCTEMaxX TeIJIONOCTaYaHHsI CIOKHUBAYiB TEIUIOTH Oe3MocepeHbO TMPUETHYIOTh 10
TerioBux Mepex (puc. 8.1). By3nu mnpuegHaHHS CHOXUBAa4yiB TEIUIOTH 10 TEIJIOBUX
MepeX Ha3MBAaIOTh TEIUIOBUMU NYHKTaMU. B TemioBOMY MyHKTI KOXHOTO OYIHUHKY
BCTAHOBJIOIOTH (MPpU HEOOXIIHOCTI) MIAIrpiBavi rapsyoro BOAOINOCTAYaHHS, €JIeBaTOPHI
a00 HAcOCHI BY3JIM 3MILIyBaHHS, apMaTypy, KOHTPOJIbHO-BUMIPIOBAIbHI MPUCTPOT IS
pEryJIOBaHHsS MapaMeTpiB Ta BUTPATH TEIUIOHOCIS Jii MICIEBUX ONATIOBAIbHUX Ta
BOJIOPO30IPHUX MPUCTPOIB, a TAKOXK JIUUIBHUKU BOAM Ta TEIUIOTH. SIKIIO 1O TEIIOBOTO
MYHKTY NPUETHAHO OJIUH OyIMHOK a00 YaCTUHY OYAMHKY UM TEXHOJIOTIYHY YCTAaHOBKY, TO
Horo Ha3uBaloTh 1HAUBIAYanbHUM TerioBuM nmyHkToM (ITII). besnocepenne npueaHanHs
OMAJIIOBAIBHUX MPUCTPOIB 10 TEIUIOBUX MEPEK OOMEKEHE MEKaMU JIOIyCTUMHUX THCKIB B
TEIUIOBUX Mepexax, OO0 BUCOKMW THUCK, SKUH MOTpIOHMI [JJIs TpaHCIOPTYBAHHS
TEIUIOHOCIS /10 KIHLEBUX CIOKHUBAadiB, € HEOE3MEYHUM [JIsl ONATIOBAJIbHUX IPUCTPOIB.
BHacniok 1bOro OJHOCTYIEHEBI CUCTEMU BHMKOPHUCTOBYIOTH JJIsi TEIJIONOCTAYaHHS
00MEXEeHOT KUIBKOCTI CIIOKHBayiB BiJl KOTEJIbHI 3 HEBEJIHMKOI JIOBXKHHOK TEIJIOBUX
MEpEeK.
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1 — marictpanbsHi TpydornpoBoau; 2 — Biaramyxenus; [TII — innuBinyansHui
terioBuil myHkT; TII — Terodikauiiinmii minirpisay; [1K — nikosuii koten; MH —
MEPEKHUN HACOC

Pucynok 8.1 — Cxema 01HOCTYIIEHEBOT CUCTEMH TEIJIONOCTAYaAHHS

B 6ararocryrneHeBux cucreMax TEIionocTadyanHs (puc. 8.2) MK JKEPEIOM TEIJIOTH
Ta CIOXUBAaYaMu PO3MINIYIOTh LeHTpasibHI TeroBl nyHktu (L[TII) B sikux mapametpu
TEIJIOHOCISI MOXYTh 3MIHIOBATUCH 3aJIKHO Bl TOTPeO MICIIEBUX CIIOKUBAYIB TEILJIOTH.
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1 — maricTpaipHi TpyOONIPOBOIH; 2 — BIATAYKEHHS; 3 — pO3NMOALIbYI Mepexi; 4 —
TEIJIOB1 MEPEK1 OMAJICHHS Ta BEHTHIISLI1; 5 — TEIJIOB1 MEPEXkKi rapsuoro BOJAONOCTAYaHHS;
6 — TETUI0B1 MepeXk1 TEXHOJIOTTYHUX MOTPed

Pucynok 8.2 — Cxema ABOCTYINEHEBOI CUCTEMH TEIUIONOCTAYaHHS

VY UeHTpanbHUX TEIUIOBUX IYHKTaX MOXYTb OYyTH BCTAHOBJIEHI HAcoCH Ta
HiAIrpiBayl, peryiroBajibHa, 3alipHa Ta 3ano0ikHa apMaTypa, KOHTPOJIbHO-BUMIPIOBAJIbHI
NPUCTPOI, SKI TMpU3HAYeH1 s 3a0e3MedYeHHs TIPYNU CHOXKMBadiB B KBaprajgax ado
palioHax TEIUIOTOIO 3 MOTPIOHMMHU TapaMeTpaMu. 3a JOMOMOI00 HACOCIB Ta MiIIrpiBayiB
MaricTpajibHi TpyOONpoBoAU (MEpIIMH CTYNIHb) BIAMOBIIHO, YAaCTKOBO a0O0 MOBHICTIO
TIPABIIYHO 130JIIOIOTHCS Bl PO3MOJAUIBHUX MEpPEeX (Apyruil, CTyMiHb). 3 HEHTPAIHHOTO
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TEIJIOBOT0 MYHKTY TEIJIOHOCIH 3 IOMyCcTUMUMHU a00 YCTAaHOBJICHUMH MapaMeTpamMu JJis
MICHEBHX CUCTEM TEIUIOCTIOAKUBAHHS 10 3arajJbHUX 200 OKpeMUX TpyOOIpoBOIaX APYTroro
CTyNEHS TOJAEThCS JO IHAWBIAYaJbHUX TEIUIOBUX NYHKTIB KOXHOTO OyauHKy. B
IHAMBIAYaJIbHOMY TEIJIOBOMY IMYHKTI 3IMCHIOETbCA JMINE MIAMINIYBaHHS 3BOPOTHOI
BOAM, SIKa TIOBEPTAETbCS TICIsA MICHEBUX OMNATIOBAIBHUX YCTAHOBOK, a TaKOX
pEryJIOBaHHsS BUTPATU BOAM, HA rapsiue BOJIONOCTAYaHHS Ta OOJIK BUTpATH TEIUIOTH.
[ToBHa TiApaBIiuHa 130JAIIS TEITUIOBUX MEPEX MEPIIOro Ta JPYroro CTyINEHIB MiIBUIILYE
HAJIAHICTh TEIUIONOCTAaYaHHA Ta 30UIbIIY€E NalbHICTh TPAHCIOPTYBAHHS TEIJIOHOCIS.
baraToctyrneHneBi cHUCTEMHM TEIUIONOCTAYaHHA 3 LIEHTPAJbHUMHU TEIMJIOBUMHU IyHKTaMU
J03BOJISIIOTh  3MEHIIIUTH KUIBKICTh TMIAICPiBayiB CUCTEM Tapsyoro BOIOMOCTAYaHHS,
HUPKYJIALIAHUX HACOCIB Ta PErylATOpiB TeMIepaTypH, $AKI BCTAaHOBIIOIOTH B
IHAWBINYaTbHUX TEIJIOBUX TYHKTaX TIPU BUKOPHCTaHHI OJHOCTYIEHEBOi CHCTEMU
teronoctadanHs. B LTIl MoxnauBe BCTAHOBIGHHS TMPUCTPOIB IS  0OpoOKU
BOJIONIPOBIAHOT BOAM [JIsl 3amoOiraHHs KOpo3ii TpyOONpoBOJIB B CHUCTEMAX Trapsiyoro
BopomnoctayanHs. Crnopymkenss LTIl no3Boisie 3MEHIIMTH eKCIUTyaTalliifHl 3aTpaTH Ta
KUIBKICTh OOCITYTOBYIOYOT'O TIEPCOHAITY.

8.2 BoasHi cucTeMH TEIIOMOCTAYAHHSA

EdbexTuBHICT, BOASHMX CHCTEM  TEIUIONMOCTAYaHHS BHU3HAYAETHCS  CXEMOIO
MIpUETHAHHS CIIOKHUBAYIB JI0 TEIJIOBUX Mepexk. CXxeMH NpHeIHAHHS CUCTEM OMNaJeHHS 3a
TIPaBJITYHUM 3B'SI3KOM 3 TETUIOBUMHU MEpPEeKaMH MOAUISAIOTh Ha 3aJIekKH1 Ta HE3aJIeXKHI.

B 3anexxHux cucteMax MpueIHaHHS TEIJIOHOCIH B OMaTIOBAIBHI MPUCTPOT MOJAETHCS
0e3nocepelHbO 3 TEIUIOBUX Mepek. TakuM YHHOM, TEIIOHOCIH 3 TEIJIOBUX MeEpex
IUPKYJIIOE€ B MICHIEBIA CHUCTEM1 omajieHHs. BHACIIIOK IIbOrO THUCK B MICIIEBUX CHCTEMax
OMAJICHHS] BU3HAYAETHCS PEKUMOM THCKY B 30BHIIIHIX TEIJIOBUX MEpEKaXx.

B HezanexxHux cuctemMax mpUeHaHHS TEIJIOHOCIHM 3 TETUIOBOI MEPEeKi MOJAAETHCS 10
MOBEPXHEBOI'0 MiJIrpiBaua JJis HarpiBaHHS BOAM, KA IHUPKYJIIOE B CHUCTEM1 OMAJICHHS.
Takum uYMHOM, MepekHa BOJa Ta BOJA, fKa IUPKYJIIOE B CHUCTEMI OIAJICHHS, HE
3MIIIYIOTHCS, BIATaK TEIJIOBA MeEpeka 1 CHUCTEMa OMajieHHsS TMOBHICTIO TiIpaBiIidHO
13071p0BaHi. ['iIpaBiiuyHa 130111 TETJIOHOCIIB B TEIUIOBOMY MYHKTI BUKOPHUCTOBYETHCS
JUISL 3aXHCTY MICIIEBUX CHCTEM OINaJIeHHsI BiJl BIUIMBY BHCOKOTO YU HU3BKOTO THCKIB B
TEIUIOBUX MeEpekax, MpH SKUX MOXJIMBE PYWHYBaHHS OMNATIOBAIBHUX MPHUCTPOIB abo
CITyCTOIIICHHS MICIIEBUX CUCTEM OIaJICHHS.

Ha puc. 8.3 3anexxHe npueIHaHHS ONaIlOBaIbHUX MPUCTPOIB HABEJICHE HA CXEMax d,
6, 6. Ilpu 3anexxHOMy TpUEAHAHHI MICIIEBUX CHCTEM ONAJCHHSA CIiJ HaMaraTucs
BUKOPHCTOBYBAaTH OOJaJHaHHA, SIK€ Ma€ HaWMEHIIy BapTicTh. [OJIOBHMI HemOMIK
3QJIEKHOTO TPUETHAHHS CIOXKMBA4yiB — 1€ BIUIMB THUCKY B TEIUIOBUX MeEpekax Ha
OMaTIOBAJIbHI MPHUCTPOI MICLEBUX CUCTEM OMaJICHHS. ToMy 3ajie)Hi MICIIEBl CUCTEMU
OTAJICHHS! BUKOPUCTOBYIOTh B YMOBaX, KOJU THCK B TEIUIOBHX MEpEeKax HE MEPEBUIIYE
MIIIHOCTI  ONaJIOBaJbHUX MPUCTPOIB. 3aJIe)KHE TMPUETHAHHS 32 CXEMOKW a
BUKOPHUCTOBYIOTh B CHCTEMaXxX TEIUIONOCTaYaHHSI MPOMMCIOBUX MIANPUEMCTB, a SKIIO
TeMreparypa MepeHO1 BOJM B MOJaBaIbHOMY TpyOonpoBoi He nepesuiye 95+105 °C,
TO 1 B CHUCTEMaxX ONAaJCHHS >XUTJIOBUX Ta TPOMAJCHKUX OyiBedb. B Takux cxemax
MEpeXXHa BOJa 3 IMIOJAaBAJILHOTO TPYOOMPOBOAY TEINIOBOI Mepexl Oe3mocepeHbo
MOJAETHCS B OMANIIOBAIbHI MPUCTPOT, a 0XOJIOIKEHA BOA MICIs ONATIOBATBHUX IPUCTPOIB
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MIOBEPTAETHCS B 3BOPOTHHIA TPYOOTIPOBI TETIOBOT MEPEXKi.

SIkmio TeMmrmepatypa MEpeKHOI BOAM B TOJABATBLHOMY TPYOOIPOBOJI TEIIOBOI
Mepexi Outbma 3a 95+105 °C 1 pi3HMI TUCKIB B TMOJABaJIbHOMY Ta 3BOPOTHOMY
Tpybonposogax pocratHsa (0,1+-0,15 MIla) nns HopMmanmbHOI poOOTH eneBaTropa, TO
CUCTEMHU OIAaJICHHS MPUEIHYIOTH 3a cxeMoto 6 (puc. 8.3). HeobxigHa Temneparypa BOJH,
sKa TIOMA€ThCS JO OMATOBAaJbHUX MPHUCTPOiB, MIATPUMYETHCS 32  JIOTIOMOTOIO
€JICBaTOPHOTO MiAMINIYBaHHS OXOJIOKEHOI BOJH i3 3BOPOTHOTO TPYOOIPOBOAY CHUCTEMH
OTaJICHHs J0 BHCOKOTEMIIEpATypHOI MEpEeKHOI BOJIW 3 TOJaBajbHOrO TPYOONpPOBOMY.
Taky cxemMy BUKOPHCTOBYIOTH JMJIs MIIKIIOYCHHS CHCTEM OIAJCHHS KHUTIOBUX Ta
IPOMAJICHKUX OY/1BEIb.

i,

3aJie’kH1 CXeMH MPUETHAHHS CUCTEM ONAJICHHS: a — 0e3 3MIlTyBaHHs; 6 — 31
3MIIIYBaHHSAM 3a JOTOMOTOIO €JIEBATOPA; 8 — 3 HACOCHUM 3MIILIYBAaHHSIM; & — He3aJIe’KHa
cXeMa MpUETHAHHS CUCTEMU OTMAJICHHS; CXEMHU MPUETHAHHS CUCTEMU Tapsyoro
BOJIONIOCTaYaHHS: 0 — 3 BEPXHIM 0aKOM-aKyMYJISITOPOM; € — 3 HUKHIM OaKkoM-
aKyMYJIITOPOM;

O — onantoBanbHUi NpUCTpiit; P — po3muproBasibHmit 0ak; A — aKyMyJIsTOp;
K — Bopopo36ipuuii kpan; E — eneBatop; H — nupkynsuiiinuii Hacoc; 3 — 3MilyBay;
[1K — nikoBuii koten; TII — remnodikamiitnuit HarpiBay; MH — mepexxnuii Hacoc;
KH — xxuBunbHuii Hacoc; PK, PB, PT — perynsatopu )KuBieHHS, BUTPATH,
temriepatypu; 3K — 3BopotHuii kianan; 111 — myckoBuit mpucTpiit Hacoca; B — mpucTpiit
st Bunycky nositpst; I1 — migirpisay; [TH — miamimyBanbHMif HACOC CUCTEMU OMAJICHHS

PI/ICYHOK 8.3 — Cxemu NpuegHaHHA CUCTCM OIIAJICHHA Ta IrapA40T0 BOAOIIOCTAYAHHA B
IIBOTpY6HI/IX BOJSAHHUX CUCTCMaAX TCIINIOIIOCTAYaHHA

Cxema 6 BUKOPUCTOBYETHCS 3aMICTh CXEMH 0, SIKIIO PI3HUIIS TUCKIB B MOAABATLHOMY
Ta 3BOPOTHOMY TpyOONMpOBOJaX B TEIUIOBOMY IYHKTI HE JOCTAaTHA JJIsi HOPMalbHOI
poOoTH eneBatopa. BukopucTanHs Hacoca MOKpallye pPeryaioBaHHS BUTpPATH BOJHM, sSKa
LHUPKYJIIOE B CUCTEMI1 OMaJIEeHHs, OCOOJIUBO B TEIUIMU MEPi0/i ONATIOBAILHOTO CE30HY, KOJIU
IUIsl OMaJIeHHS NOTPeOYyeThbCs KUIBKICHE PEryIIOBaHHS «IepermycTkamMuy. Takox mms
MIAKIIOYEHHST CHCTEM OINaJeHHS 3a 3aJie)KHOI0 CXEMOI0 BHUKOPHCTOBYIOTH CXEMH 3
HAaCOCOM Ha T0JIaBaJiIbHOMY a00 3BOPOTHOMY TpPyOONpPOBOJI TEIUIOBOro NMyHKTy. [leprry
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BUKOPUCTOBYIOTh TPH HEJOCTATHHOMY THCKY B IOJaBajJbHOMY TpyOONpoOBOAl s
3alIOBHEHHS CUCTEMH OMaJeHHs, APYTY — JIJIsl 3SMEHILIEHHS TUCKY B CUCTEMI ONaJIeHHS.

HezanexHe mnpueaHaHHs CUCTEMHU OMNAJEHHS 32 CXEMOKO 2 BUKOPUCTOBYIOTH IS
MIAKIIOYEHHsST a0OHEHTIB JO TEIUIOBOI Mepexki, SKIIO THCK B TEIJIOBIA Mepexi
HEMPUIYCTUMO BUCOKHMHA. 3a HE3aJeKHOI CXEMOI0 TaKOoX MIAKIYAlOTh OKpeEMI
OaraTornoBepxoBi OyAiBil, Al IKMX TUCK TEIJIOHOCIS B TEIUIOBHX MEpPEKaX HEIOCTATHIM
JUIsL 3alIOBHEHHS OMAJIIOBAJIbHUX MPUCTPOIB Ha BEpXHIX mnoBepxax. l[liakmioueHHs 3a
HE3aJIEKHOIO0 CXEMOI0 3aXHUIIa€ CUCTEMY OMAaJieHHs B MNIABUIIEHHS a0o aBapiitHUX
KOJIMBaHb THUCKY B TeIUIOBI Mepexi. Llupkynsuiss Boau B CHUCTEMI OMNaJeHHs
3MIACHIOETHCS 3@ JIOMOMOTOI0 IUPKYJALIMHOr0 Hacoca. I[IiIKuBIEHHA 130Jb0BAHOTO
KOHTYPY CHUCTEMH ONaJeHHS 3A1MCHIOETHCA OYMIIEHOI Ta JeacpOBAaHOIO BOJAOK0 3
TEIJIOBOI MEPEkK1 Yepe3 MepeMUUKy MK 3BOPOTHUM TPYOOTPOBOAOM TEIIOBOI MEPEXKI Ta
cuctemMoro omnajeHHs. Cxema He3aleKHOro MPHUEIHAHHS CUCTEMU OTAJICHHS CKIIAJHIIIA,
HIX 3aJIe)KHOTr0, a 00JIaJHAHHS TEIJIOBOTO IMyHKTY 3HAYHO JIOPOXKYE.

Kanopudepu cucremun BEeHTWISALII TPUETHYIOTh O TEIUIOBUX MEPEX 32 3aJICKHOIO
CXEMOI0, SIKIIO Kanopudepy BCTAHOBIECHI Ha BEpXHIX TMoOBepxax OyAiBil, TO HJs
MONEePEKEHHS KUMTHHS BUCOKOTEMIIEPATYPHOIO TEIJIOHOCIS B Kaslopudepi T0MyCKaeThCs
MIMIITYBaHHS BOJH 13 3BOPOTHOTO TPYOOIIPOBOY.

Cucremu rapsqoro BOJONOCTaYaHHS Yy BIAKPUTUX CHCTEMax TEeIJIONOCTauyaHHs
MPUENHYIOTh O€3MOCEPEIHBO, a B 3aKPUTUX — 32 JOTIOMOT'0OI0 MMOBEPXHEBUX BOJIOBOJISTHUX
MiAIrpiBaviB. Y BIAKPUTHUX CHUCTEMaX TEIUIONMOCTAYaHHS HAHOLIBII PO3MOBCIOKEHI CXEMU
0 1 e (puc. 8.3) 3 bakamu-akymyJsiTopamu Ta 6e3 Hux. [IpoTsrom onantoBagbHOTO NEpiony
TeMIiepaTypa TEIUIOHOCIS B MOAABAIBLHOMY TPYOOIPOBOJII TEIIOBOI MEPEX1 3MIHIOETHCS
Bix 60 go 150 °C, a B 380potHOMY — Bi 30 1o 70 °C. lo Bogopo30ipHUX MPUCTPOIB BOJA
MMOBHMHHA TMOJIaBaTUCH 3 TeMIiepatypoto 60 °C, 1m0 1ocAraeThes MUIIXOM 3MINTYBaHHS BOJIU
3 TMOJABAJIBHOIO Ta 3BOpPOTHOro TpyOompoBoaiB. Komu Bomopo3bip Ha rapsue
BOJIONIOCTaYaHHS 3MEHINYETHCS BIJHOCHO PO3PAaXyHKOBOTO, BOJA 3a JIOMOMOTOK Hacoca
(cxema 0) OAAETHCS 10 3MIITyBaya, /1€ 3MIMIYEThCS 3 Tapsuor0 BOAOIO 3 TEIUIOBOI MEPEXi
Ta 1JIe Ha 3apsAJKEHHS BEPXHBOTO Oaka-aKymyJsiTopa. AKyMYJATOp 3alOBHIOETHCS Mij
TUCKOM BOJIM 13 3BOPOTHOTO TPYOOIPOBOJY, @ HACOC MPU3HAUYEHO AJI BIATBOPEHHS BTpAT
HaIMopy B MICLEBIHM CUCTEM1 rapsyoro BOJIONOCTaYaHHS.

B cuctemi rapsuoro BogonocTayaHHs 3 HHXKHIM 0aKOM-aKyMYJISITOPOM 3a CXEMOIO e
3apsAKEHHST aKyMyJIaTopa 3A1MCHIOETbCA Oe3nocepeHbo 3 TerIoBoi Mepexi. KepyBanus
3apSAIKEHHSIM Ta PO3PSAKEHHSAM aKyMyJIsSITOpa 31MCHIOETHCS 3@ JOMOMOTOI0 PEeryisiTopa
BUTpaTH, APOCENbHOI 1IaildW Ta MYCKOBOTO MPHUCTPOIO AJis BKJIIOYEHHs Hacoca. [lpu
3MEHILIEHHI BOJOPO300pY TUCK 30UIBIIYETHCS, BIIKPUBAETHCA KIIAMAH PEryIsTOpa BUTPATU
1 YacTKa BOJU 3JIMBAETHCS 31 CTOSAKA CUCTEMHM Tapsyoro BOAOIOCTAYaHHS B aKyMYJISTOP.
[Ipy BiAHOBJIEHHI PO3PAaXyHKOBOTO BOAOPO300pPY rapsiuoi BOAM TUCK 3MEHIIYETHCA,
PEryJSITOp BUTPATH 3aKPUBAETHCS Ta 3apA/DKEHHS aKyMylsiTopa Hpunusserbcs. [lpu
MaKCUMaJbHOMY  BOJOPO300pi  aKyMyJsITOp aBTOMAaTUYHO MEPEKIIOYAEThCS  HA
pO3psKEHHA. IMIynbcoM i PO3PSIPKEHHS aKyMyJsiTopa € 3MEHIICHHS THCKY, B
pE3yNbTaTI YOr0 MYyCKOBUU MPHUCTPIA BKIIOYAE HACOC Ta MOMOBHIOE HEAOCTAUy Tapsyoi
BOJM B CUCTEMI T'apsyoro BOJONOCTaUYaHHS BOJIOIO 3 aKyMYJISITOPA.

B 3akpuTux cucTemMax  TEIUIONOCTAYaHHS  MICIIEBI  CHUCTEMH  rapsdoro
BOJIOTIOCTaYaHHS TiIPaBIIYHO 130JIbOBaH1 BiJ TemioBUX Mepex (puc. 8.4 a, 6, 8).
[NppaBniyHa 130711111 MEPEXKHOT Ta MICLEBOi BOAOIMPOBIAHOT BOJAU Y BIAKPUTIA CHUCTEMI
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TEIJIONOCTAaYaHHS TapaHTye€ 3aXUCT MICHEBUX CHUCTEM Tapsyoro BOJONOCTAYAHHS BiJ
BUHOCY IIJJaMy 3 cHucTeM omnajeHHs. [lpu mapanenbHOMY NIAKIIOYEHHI MiIirpiBayis
CUCTEMH Tapsyoro BOJOIMOCTaYaHHs (CXe€Ma a) BUTpaTa MEpPEXHOI BOJM Ha HarpiBaHHs
BOJIOIIPOBIJTHOI BOJY HA rapsiue BOAONOCTaYaHHS PETYJIIOETHCS 3a JOIIOMOIOI0 PEryisiTopa
temriepaTtypu PT y BIANOBIAHOCTI 3 HABAaHTAXEHHSM Ha Tapsye BOJOINOCTAYaHHS Ta
HE3aJIeXKHO BiJl HABAaHTA)KCHHSI Ha OIaJICHHS.

i
[

A — B 3aKpUTHX CUCTEMaX: a — MapajeiibHa cXxema IpueHaHHs MiairpiBayvis; 0 —
JIBOCTYTICHEBA TOCIIIIOBHA cXeMa IPUEIHAHHS MiIrpiBaviB; B — ABOCTYIIEHEBA 3MillIaHa
cxeMa MpueAHaHHS MiAIrpiBayiB; b — y BIIKpUTUX cUcTeMax: I — 0e3mocepeHs cxema 3

HE3B'SI3aHUM PEryJIIOBaHHSM BUTPATH TEIUIOTH HA OMAJICHHS Ta rapsye BOAOINOCTAYaHHS; 1
— 31 3B'I3aHUM PETYJIIOBAaHHAM BUTPATH TEIJIOTH HA OMAJIEHHS Ta rapsiye BOAONOCTaYaHHS;
K — Bopomnposianuii kpan; O — onantoBansHuil npuctpiii; E — enesarop; I1 —
nigirpisay; 3 — 3mimysad; BB — Bononposiana Bona; PB — perynstop Butpatu; PT —
perynstop Temneparypu; 1, [1; — nepmwuit Ta qpyruii cTyneHi miairpipayda

PI/ICYHOK 8.4 — Cxemu NpueTHaHHA CUCTCM I'apsAv0ro BOJOIIOCTaAYaHH B I[BOTpY6HI/IX
BOJAHHUX CUCTCMaAX TCINNIOIIOCTAaYaHHA

OpHocTyneHeBUl MiAIrpiBad He 3a0e3nedye TIUOOKOr0 OXOJOKEHHS MEpPEeKHOi
BOAM, KpIM TOTO, HE BHUKOPUCTOBYETHCS TEIIOTA 3BOPOTHOT BOAM TICIS CUCTEMHU
OMaJICHHs, sIKa Ma€ JOCTaTHHO BUCOKY TEMIIEpaTypy HPOTATrOM OMNaIOBAIBLHOTO MEpiony
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(40+70 °C), nyist HarpiBaHHS BOAONPOBIAHOT Boau Maibxke 10 60 °C. BHacninok HEMOBHOTO
BUKOPUCTaHHS TEIUIOTH TEIUIOHOCIS B TEIJIOBOMY IMYHKTI CHOCTEPIraeThecsl 30UIbLICHHS
BUTpPATH MEPEKHOI BOJAM, sIKa CKJIANAETHCS 3 PO3PAXyHKOBOI BUTpATH Ha OMNaJCHHS Ta
MaKCUMaJIbHOI BUTPATH TEIUIOHOCIS JUIsl HarpiBaHHS BOJM Ha rapsiie BOJOINOCTAYaHHS.
301UIbLIECHHS! BUTPATU MEPEXKHOI BOJU MOTpeOye 301UIbIICHHS JllaMeTpa TpYO, 1110 30UIbIIye
BapTICTh TEIUIOBOI Mepexi. AJjie He3aJeKHe PEeryJioBaHHS BUTpPATH TEIUIOTH Ha rapsde
BOJIONIOCTAYaHHS BUKIIIOYA€ 3MEHUIEHHS BHUTPAaTH TEIJIOTM Ha OMAJ€HHA Mpu
MaKCUMaJbHUX BOAOpo300opax. Tomy mapaneibHe NpHEIHAHHA MiIrpiBayiB BUKOPUCTO-
BYIOTb MpU 3HAYHIA YacTI[l TEIJIOBOIO HABAHTAXKEHHS Ha rapsde BOJONOCTAYaHHS
Ohmax ! Qomax =1, a Takok B OyAIBISAX 3 HEBEIMKOK CYMapHOK BUTPATOK TEIUIOTH,

KOJIU CIPOILEHHS NPUTOTYBaHHS rapsyoi BOAM Ta 3aTpaTH Ha OOJIaJHAHHS TEIIOBOIO
MYHKTY €KOHOMIYHO JOULUIBHINII 32 MEPEPO3NOALT TEIIOHOCIS.

[Ipy niAKIIOYEHHI NiAIrpiBaya CHCTEMH Tapsyoro BOJOINOCTAYaHHS TUIBKU [0
[10J1aBaJIbHOI'0 TPYOOIIPOBOAY MEPEA CUCTEMOIO ONMAJEHHS BUTpPATa TEIJIOTU HA OMAJIEHHS
3MEHIIYEThCS IPU MAKCHUMaJbHUX HABAaHTAXXEHHAX Ha rapsye BojaonocTayaHHs. Jlius
3MEHIIEHHS BIUIMBY TIapsAdyoro BOJOINOCTaYaHHS Ha OMNAJEHHS PEKOMEHAYEThCS
BCTaHOBJIIOBATH MIAIrpiBadl CUCTEMM IapsyYOro BOJONOCTAYaHHS NEPE] MiJKIIOYEHHSIM
CUCTEMH OIAJIEHHS B )KMTIOBHUX Ta TPOMAJICbKUX OyMIBJIAX NPU HEBEIUKUX BITHOIIEHHSAX
TEINIOBUX HaBaHTaXeHb )0 /Opmax <0.2. B Micrax, A€ BUKOPUCTOBYIOTbH

LEHTPAJI30BaHl CUCTEMHU TIapsiuoro BOJONOCTAYaHHS, TaKy CXEMYy MIAKIIOYEHHS He
BUKOPHUCTOBYIOTb.

Ha cxemi 6 HaBejeHa JBOCTYIIEHERBA MOCHIIOBHA cXeMa MPUETHAHHS MIAIrpiBaviB, /e
Ipyruit cTymine migirpiada [l migkiIr04aeThCcs 10 MOJABAIBHOTO TPYOONPOBOY IMEpen
CUCTEMOIO ONajJeHHs, a mnepmuid cTymiHb [l — 10 3BOpOTHOro TpyOOMpPOBOAY MICHsS
CUCTEMH oOlalieHHd. MepekHa BoJa 3 MOAaBaJIbHOIO TPYOONPOBOJY TEIJIOBOI MEpExKi
MOJIA€THCA YAaCTKOBO JO PEryssATopa TeMmIlepaTypud CHUCTEMHU Tapsyoro BOJONMOCTAYaHHS
PT, a yactkoBo 110 perynstopa Butpatu PB cucremu onanenns. 3a peryiasTopoM BUTPATH
MepekHa Boja micis aApyroro cryneHs Il 3mimyerbcss 3 MepekHOIO0 BOJIOIO, SIKa
nojaeTbesa A0 eneBaropa. Ilicas cucTteMu omnajgeHHs TEIUIOHOCIH MOJA€ThCS Ha MEepIIni
CTYIIHb MiAIrpiBaya CUCTEMHU TapsAvOro BOJONOCTAYaHHS JJIsl HArPIBaHHSA BOJONPOBIAHOI
BOJM, fIKa IMOJAETbCSI B CHUCTEMY Trapsdoro BojonocTadaHHs. BojompoBigHa Boxa
MONEePeIHbO MIJINPIBAETHCS B NEPIIOMY CTYIIEH], a MOTIM J0TpiBaeTbes A0 HopMmu (60 °C)
B JIpyromMy CTyImeHi mijirpisaya. [Ipu makcumanbHii TemMnepaTypi MEpeXHOI BOJIU Micis
cuctemu onanenus (70 °C) Ta cepeHbOMY HAaBAHTAXKEHH1 Ha Tapsye BOJONMOCTAYaHHS
BOJOINPOBIAHA BOJA TPAKTUYHO HArpiBa€Tbcsi O HOPMU B TMEPHIOMY CTYIIEHI,
J0JIaTKOBOTO MIAITPIBAHHS B APYrOMY CTYIEHI He MOoTpiOHO. B mboMy BuUmaaxky apyrui
CTYIHb TOBHICTIO PO3BAHTAXYEThCS, peryistop Temmneparypu PT 3akpuBaeThcs 1 Bes
MepekHa BOJIa TOJAEThCS uepe3 peryisitop Butpatu PB ta cuctemy onaneHHs, BHACIIIOK
YOro cUCTeMa OMAaJIEHHs OTPUMY€ OUIbIIIE TEIJIOTH, HIX ii po3paxyHKOBE 3HAUEHHS. SIKII0
TeMIiepaTypa MEpPEKHOI BOJAM MICIS CUCTEMH ONaJeHHs HIK4ya 3a MakcuMmanbHy (30-40
°C), a nomnepeAHe MiAIrpiBaHHS BOAM B MEPLIOMY CTYIEHI MiirpiBaya cTa€ HEJOCTATHIM,
TO JUIsl JOTPIBaHHSA BOAM BMHKA€THCSA JAPYTUM CTYMiHBb MiIirpiBaya, B SKUM MOJAETHCS
JUIIEe J0JAaTKOoBa BHUTpaTa MEPEXKHOI BOAM Ha HArpiBaHHsS BOJIW JMJIA Tapsdyoro
BOJIONIOCTaYaHHS.

Oco0nuBICTIO CXeMU 6 € MPUHLMII 3B's13aHOT0 peryitoBaHHs. Perynarop Burpatu PB
HNIATPUMYE TOCTIHHY BHUTpPATy MEPEXKHOI BOAM Ha TEIUIOBHM MYHKT HE3aJIEKHO B
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HABAaHTAXKEHHS raps4yoro BOJONOCTaYaHHS Ta CTaHy peryistopa temneparypu PT. Tomy
py 30UIbIIEHHI HABAHTAXKEHHS rapsiuoro Bojonocrayanus perynsatop PT BiakpuBaeThcs
Ta MPOMYCKaEe yepe3 APYruil CTymiHb MiJIrpiBadya NOTPiOHY KUTBKICTh MEPEXKHOT BOJHU, Ha
1€ 3HAYEHHS 3MEHIIYEThCSl BUTpaTa TEIUIOHOCIS, KA MPOXOJIUTh yepe3 perynsarop PB no
CUCTEeMHU onajeHHs. TakuM 4YHMHOM, 3B'3aHEe PEryJIIOBaHHS BUKOPUCTOBYIOTH st
BUPIBHIOBaHHA  J100OBOi  HEPIBHOMIPHOCTI  TEIJIOBOTO  HaBaHTaXeHHA.  llpu
MaKCHUMaJlbHOMY HaBaHTaXXEHHI Tapsyoro BOJOIMOCTaYaHHsS 3MEHUIYEThCA TeMIlepaTypa
TEIJIOHOCISE B CUCTEMI OTAJICHHsSI Ta CHUCTEMa ONAaJICHHS OTPUMYE MEHINE TEIUIOTH, HIXK
pO3paxyHKOBe 3HaueHHsA. HegooTpumaHHS TEMIOTH B CHCTEM1 OMNAJeHHS TIpU
MaKCHUMaJbHOMY BOJOpPO300pi1 Ha rapsiye BOJOMOCTAYaHHS KOMIICHCYETHCS 3a PaxyHOK
TEIJI0AKYMYJIIOI040i  3/IaTHOCTI  OTOPOJKYIOUMX KOHCTPYKLIM OyAiBial Ta 4epes
30UTBIIEHHS] BUTPATU TEIUIOTH HA OMAJEHHS MPU 3MEHIICHHI HaBaHTaXEHHS CUCTEMHU
rapayoro BojonoctayaHHs. OTxke, nOpu OyIb-SKUX CIIBBIIHOIIEHHSIX TEIJIOBUX
HABaHTAXXEHb CIOKMBAUIB IMONEPENHE MITIIPIBaHHS BOJOMPOBIIHOI BOJAU B IMEPUIOMY
CTYIIEHI MiAIrpiBaya 3A1MCHIOETbCS 32 paXyHOK 3BOPOTHOI BOAM MICHSI CUCTEMHU OTaJICHHS,
BHACJIJOK YOO 3MEHIIYETHCS TEIJIOBE HABAHTAXKEHHS JPYroro CTYIEHs MiJirpiBavya Ta
J0JIaTKOBAa BUTpaTa MEPEKHOI BOAM Ha rapsiye BOJONOCTAYaHHS yepe3 APYTHil CTYIiHb
nigirpisayva..

3MEHIIeHHS] BUTPATU TEIUIOHOCIS Ha TEIJIOBI MyHKTH J103BOJISi€ 3MEHILIUTH J11aMEeTpU
TpyOONpPOBOAIB 1 BIANOBIAHO BapTICTh TEIJIOBHUX MEpPEX Ta BHUTPATH KOIITIB Ha ixX
00CITyroByBaHHs, a TAKOXX BUKOPUCTAHHS CXeMH O 3a0e3leuye T0AaTKOBE OXOJIOJKEHHs
MEpEXKHOI BOJM B 3BOPOTHOMY TPYOONPOBOAI TEIJIOBUX MEPEXK, SIKIIO MOPIBHIOBATH 3
IHIIMMHU CXEMaMH TNpUeIHAHHS TiAirpiBaviB. [loBepHEHHS MepexHO1 BOJIMU 3 MEHILOIO
TeMreparypoto nomiinmye edekT tertodikaiii, 60 s MiAIrpiBaHHS MEPEKHOT BOAU 13
3BOPOTHOI'O TPYOOIPOBONY JOCTaTHHO BIAOOPIB Mapud 3 MEHIIMM THUCKOM, a TaKOX
30UIBIIYE MOKJIMBICTH BUKOPHMCTAHHS IHIIMX HHU3bKOMOTEHUIWHUX pecypciB Ha TELL
JIBOCTyII€HEB1 TMOCHIIOBHI CXEMHU MIAKIIOYEHHS MiAIrpiBadiB BHUKOPUCTOBYIOTH B
KUTIOBUX, TPOMAJCHKUX Ta MPOMUCIOBUX OYAIBISIX TMPH BIAHOLIEHHI TEIMIOBHUX
HaBaHTaXEeHb 0,2<0j 1ax /Opmax <1 TpH  peryiroBaHHI BIAIMYCKYy TEIUIOTH 32

MIJBUIIIEHUM TpadikoM TeMIepaTyp.

[lepeBaror IBOCTYNEHEBOI 3MIIlIAHOI CXEMHU 6 € HE3aJEeKHICTh BUTPATU TEIJIOTH Ha
OTaJICHHs BiJ MOTPeOU TEIJIOTHU Ha rapsye BOJOMNOCTAYaHHs, 10 3a0€3MeUyEThCS HUISIXOM
YCTAHOBKM pEryjsiTopa BUTpaTH Ta TeMIEparypu 3a MPUHIUIOM HE3B'SI3aHOTO
peryntoBanHs. KolnBaHHS HaBaHTa)KEHHS Tapsyoro BOAOINOCTAYaHHS MPHU HE3B'SI3aHOMY
peryaoBaHHI MOPYIIYIOTh PIBHOMIPHICTh J000BOro rpadika TEIIOBOIO HaBaHTAXKCHHS.
BHacnigok 1poro cymapHa BUTpaTa MEPEKHOI BOAM HA TEIJIOBOMY MYHKTI, TOPIBHIOIOUHU
31 cxeMorw 0, 30UIbLIyEThCsS, ajlé BOHA 3HAYHO MEHIIa, HDK IPU BUKOPUCTAHHI
napajieIbHOT CXEMHU d, TOMY 1110 BUKOPHUCTOBYETHCS TEIJIOTA TEIJIOHOCIA MICIS CUCTEMHU
OTaJICHHS JIJIsl HarpiBaHHS BOAOINPOBIIHOT BOAM B MEPIIOMY CTYyMeEH1 migirpisaua. Cxemy 6
BUKOPUCTOBYIOTb ~ IIPU  BIAHOWMIEHHI  HABAaHTaXEHb Oy oy / Opmax =0,2+1,0  1mpu

peryatoBaHHI BIAMYCKY TEIUIOTH 3a ONATIOBAIBLHUM rpadikoM, a TAaKOX MPH BUKOPUCTAHHI
CJICKTPOHHUX PETryJISITOPIB BUTpPATH TEIJIOTH Ha OMNAJICHHS HE3aJle)KHO Bif Tpadika
peryntoBaHHs. CXeMU BCTaHOBJICHHS PETryJISITOPIB BUTPATH JJIsl CUCTEM 3 HE3B'I3aHUM Ta
3B'I3aHUM PETYJIFOBAHHSM Y BIIKPUTHUX CHUCTEMax TEIJIONOCTaYaHHs HaBEJEHO Ha puc. 8.4
2, 0.

BOIIHHi CUCTCMHU TCIUIOIMOCTAYaHHA, B AKHUX CHCTCMU TapA40TOo BOIOIIOCTAYAHHA
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MPUEIHYIOTECS 32 JOMOMOIOI0 BOJOBOASHUX MiAIrpiBayiB, Ha3UBaIOTh 3aKPUTHMH.
BHacnigok Toro, o B 3aKpUTHX CUCTEMax Oe3nocepeiHiidi Bo1opo30ip 3 TEIIOBOi Mepexi
HE 3/I1MCHIOETHCS, BUTIK BOJIU Y€pe3 HEIIUILHOCTI 3'€IHaHL TPYOOIIPOBO/IIB Ta 00IaIHAHHS
HE3HAYHUMN, TOMY BOJIa, SIKa IIUPKYJIIOE B 3aKPUTUX CUCTEMaX, Ma€ MOCTIHHY KUIBKICTh Ta
AKICTh. 3aKpUT1 CUCTEMH ICHYIOTh TUIbKH 0aratoTpyOHi: ABO-, TPH - 1 HOTUPUTPYOHI.
JIBOTpyOH1 3aKpuUTi CHCTEMH CKJIAJaloThCid 3 MOAABAJIbHOTO Ta 3BOPOTHOIO
TpyOonpoBoxaiB. Ilo mnogaBanbHOMY TpyOONpOBOAY Harpita MepekHa Bojaa 3
TEMIEPATYPOIO #; TPAHCIOPTYETHCS B JKEpENa TEIJIOTH A0 croxkuBaya. [1o 3BopoTHOMY

TpyOOIIPOBOZy OXOJIOJ)KEHAa MEpEeXHa BOAA 3 TEMIEPATypol ¢, IIOBEPTAETHCA B[

CIOKMBAyiB 70 JKepena TeIUIOTH JJis MOBTOPHOTO HarpiBaHHs. J[BoTpyOHI cucteMu
MalTh MEHIIY BapTICTh, HIX OaraToTpyOHIi, iX BHUKOPHUCTOBYIOTH IUIsl MOAAdl TEIUIOTU
OJIHOYACHO JJIsl CUCTEM OIAaJICHHS, BEHTWISALIT Ta rapsa4oro Bojgonoctadyanss. [lpueaqnanus
TEXHOJIOTTYHUX CIOXKMBAuiB JIOMYCKAETHCA 3a YMOBHU 3amloOiraHHs MOTPAIISHHS
3a0pyHEHHS B TETUIOB1 MEPEKI.

B nmpomucnoBux paiioHax, /i€ ICHy€ BEJIMKE TEXHOJOT14YHE TEIIOBE HaBAaHTAXKEHHS 3
NIABULICHUMHU TapaMeTpaMH, a0 SKICTh BOAM B TEIUIOBUX MeEpekax HE BIANOBIIAE
BUMOTraM BHUPOOHUYMX TPOIIECIB, PEKOMEHAYEThCS BUKOPUCTOBYBaTH TpU-, Ta
YOTUPUTPYOHI TEIUIOBI Mepexi. B 4oTUpuTpyOHHX TEIIOBUX MEpekax [ABI TpyoOu
BUKOPUCTOBYIOTh ISl MOJAaul TEIUIOTH: JJII CUCTEM OMNaJICHHS, BEHTWIALII Ta rapsioro
BOJIONIOCTaYaHHs, TEMIIEpaTypy MEPEKHOI BOAM B MOJaBaJbHOMY TpyOONpOBOII
NIATPUMYIOTh Y BIAMOBIIHOCTI 3 ONATIOBAJbHO-MOOYTOBUM TIpadikoM peryitoBaHHs
BIIMYCKY TEIUIOTU. [HIII JBI TpyOM TEIJIOBUX MEPEXK BHKOPUCTOBYIOTH JUJISl MOJayl
TEIJIOHOCIS 10 TEXHOJOTIYHUX CHOKMBayiB, IPOMHUCIOBOTO MiANPUEMCTBA, TEMIEpaTypa
MEpEeXHOI BOAM B TMOJABaJIbHOMY TpyOONpOBOAl Jpyroi mnapu TpyOONpOBOAIB
NIATPUMYETHCS TMOCTIHHOI TPOTATOM poKy. YoTHpUTpyOHI CHCTEMHU PO3MOBCIOMKEHI
TAKOX IMpHU MIJKIIOYEHH] CIOKMBAaudiB TEIJIOTH [0 UEHTPAJIbHUX TEIUIOBUX IYHKTIB
KUTIOBUX MikpopaioHiB. Iliciis HEeHTpaJbHUX TEIUIOBUX MYHKTIB CHOPYIKYIOTh OKpeMi
TEIJIOBl MEpEeXl IJis MoJayl TeIIOTH B CUCTEMM OMNAJICHHS 1 BEHTW AL Ta OKpeMi s
CUCTEM Taps4yoro BojaonoctayanHs. [loBHa rigpaBiaiuHa 13081115 pI3HOPIIHUX CIOKUBAYIB
y YOTUPUTPYOHHMX CHCTEMax CIpOINYE MOoAauy TEIUIOTH 1 peryjioBaHHS CE30HHHX Ta
HIJTOPIYHUX TEIJIOBUX HABAHTAXKEHbD.

B TputpyOHHX cuHcTeMax MO OJHOMY MOAAaBaJIbHOMY TPYOONPOBOAY TOJAETHCA
TEII0Ta JJIsl CUCTEM OIAaJIeHHs, BEHTUJIALIT Ta rapsyoro BOJONOCTAYaHHS, a M0 JAPYromMy
Ha TEXHOJIOT1YHI MOoTpeOr abo 1Mo OJHOMY IMOAaBaJIbHOMY TPYOOIPOBOY 3a0€3MeUy€eThCs
HABAaHTAXKEHHS CHCTEMHM OMAJIEHHS, a M0 JPYrOMY — CUCTEMH Trapsuoro BOJONOCTaYaHHS
(puc. 8.5).

PexxuMm perynioBaHHsS TEIJIOBUX MOTOKIB Y IUX TPyOONMpOBOJAX BCTaHOBIIOIOTH
aHAJOTIYHO YOTUPUTPYOHUM TEIJIOBUM MepexaM, aje 3aMiCTb JBOX 3BOPOTHHUX
TpyOONPOBOAIB CHOPYIKYETbCSI TUIBKA OJWH. Y TOPIBHSAHHI 3 YOTUPUTPYOHOIO
TPUTPpYOHA CUCTEMa He Ja€ 3HAYyHOI eKOHOMIi KomTiB. OQHAK 3aleXHUM TiIpaBIidyHUN
PEXHUM Yy 3BOPOTHOMY TPYyOONPOBOJI BUKJIMKAE KOJMBAHHS TUCKIB OUIS €JI€BaTOPIB, IO
IpU BIACYTHOCTI PEryJATOPIB BUTPATH BUKIUKAE PO3PETYJIIOBAHHS MOJAaul TEIUIOTH Ha
OTAJICHHS1, TOMY TPUTPYOH1 CUCTEMU BUKOPUCTOBYIOTh P1JIKO.

Binkputi BOASHI CUCTEMU BIAPIZHAIOTHCS MPOCTUM OOJaJAHAHHAM JJIsl 3MIIIYBaHHS
MEpEXHOI BOAM 3 METOI0 BUKOPUCTAaHHS B CHUCTEMI rapsyoro BOJOMNOCTayaHHs. Ale
3HaYHa BUTpPATa MEPEKHOT BOJAM HA rapsiye BOJOINOCTAYAHHS CYTTEBO 30UIbLIYE BUTPATY
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Ha TDKUBJICHHS TETUIOBUX MEpeX. BIIKpUTI cUCTeMH CIOPYKYIOTh SIK OJHOTPYOHHUMH,
Tak 1 6aratoTpyOHUMU. OCHOBHUM THUIIOM BIAKPUTHX CUCTEM, SIK 1 3aKPUTHX, € IBOTPYOHI
BOJSIHI cUCTeMH. TpHU- 1 HOTUPUTPYOH1 BIAKPHUTI TEIJIOBI MEPEXK1 BUKOPUCTOBYIOTH 3 TIEIO
K METOI0, 110 1 3aKpUTI OararoTpyoH1 CUCTEMHU.

X

"
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Tn—é‘ C o

PB
MH

[1K — nikoBuii koten; TII — remnodikamiitnuit miairpisay; MH — mepexxuuii Hacoc;
BB — Bononposigna Boaa; PT — perynstop Temneparypu; PB — perymnstop Butpatu; I1 —
MiAIrpiBad CUCTEMHU rapsiuoro BOAOMOCTaYaHHS

——J—X

Pucynok 8.5 — Cxema TpuTpyOHOI 3aKpUTOi CUCTEMH TEIJIOTOCTaYaHHs

VY BIIKpUTUX ABOTPYOHUX CHCTEMaX TEIUIONOCTaYaHHs PI3HOPIAHUX CIIOKUBAYIB TIPU
HE3AJIC)KHUX CXeMax MPUETHAHHS CUCTEM ONAJCHHS TMOKPAIIye€ThCs SKICTh BOJH, sIKa
HAJXOJUTh B CHUCTEMY Trapsyoro BOJIONOCTadaHHsA. MepekHa Boja, IO TMOJAETHCS 10
BOJIOPO30IpHUX TPHUCTPOIB, HE 3a0pYAHIOETHCS MPOAYKTAMHM KOpO3ii Ta IIAMOM, SKUH
MICTHUTBCSI B TPYOOTPOBOJIAaX Ta OMATIOBAILHUX MPUCTPOSIX CUCTEMHU OTaJICHHS.

[Tpu cymicHii moiayi TEIIOTH Ha OMAaJeHHsI, BEHTUJISIIIIO Ta Tapsiye BOJAONOCTaYaHHS
B OJJHOTPYOHHMX TEIUIOBUX Mepekax HeoOXiAHO, 1100 BCS MEpekHa Boja po30Oupanach B
CHUCTEMaX Tapsvoro BoOJONOCTadaHHs. llpuenHaHHS CHOXUBAa4YiB J0 OJHOTPYOHHUX
TEIJIOBUX MEPEX HaBeAeHe Ha puc. 8.6. 3a cXeMOl0 a BOJa Ha rapsye BOJONOCTavYaHHS
MOAAEThCS 13 cucTeMu omnajeHHs. [loctiitHa TemmepaTypa MiATPUMYETHCS 3a JOTOMOTOI0
perynstopa temnepatypu PT 3a paxyHOK MiAMIIIyBaHHS YaCTKU BOJM O€3MOCEPEIHBO 3
Tery10Boi Mepeki. Ha BBOJI B TEIUIOBHI MYyHKT BUTpPaTa MEPEKHOT BOJIU MIATPUMYETHCS
MOCTIMHOIO 32 10MOMOrol0 peryistopa Butpatu PB, Tomy npu masomy Bogopo36opi abo
MpU HOTO BIJICYTHOCTI THCK B CHCTEMI rapsyoro BOJOMOCTa4aHHS MiJBUIIYETHCS, IO
MPU3BOJIUTH JI0 BIAKPUTTS peryiasaropa TUCKy PJI Ta 31MBaHHS HaaJUIIKy BOAU B
akymynarop. [lpum 30uiblieHHI BOJOpO30OpY Ha rapsye BOJOMNOCTAyaHHSA 1O
MAaKCHMAJIbHOTO 3HAYE€HHS THUCK B MICLEBIA CHCTEMI1 IMajaae, peryastop Tucky PJI
3aKPUBAETHCS Ta 3a JOIMOMOIOI0 MYCKOBOTO MPHUCTPOIO BMHUKAETHCA HACOC JUIS TOJavl
HEJIOCTAaTHBOI KIJTBKOCTI BOAW 3 aKyMYJsiTOpa. 3a CXeMOIO 6 MEpekHa BOja Ha rapsue
BOJIOTIOCTAYaHHSI TOAAEThCA MICHSA MiJIrpiBaya CHUCTEMHU ONAJCHHS Ta 4YaCTKOBO dYepes
perynstop PT Ge3nocepennro 3 TernoBoi mepexi. Hemocraua Bogu npu MakCUMalbHOMY
BOJOPO300pi MOMOBHIOETHCS 3° BOIOIPOBOIY aBTOMATHYHO, 0O IPU 3MEHIIEHHI THCKY B
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CUCTEMI Ha JIiHIi BOJONPOBOAY BIIKPUBAETHCS 3BOPOTHUM KiamaH. B cxemi 6 moTpiOHa
TeMIiepaTypa B CHCTEMI1 pETylIoeTbcs 3a Jonomorotro perymsaropa PT noisixom
3MIIIyBaHHS MEPEKHOI BOJAM Ta XOJOJHOI BOAM 3 BoJompoBoAy. OIHOTpYOHI cucTEMHU
JOLIBHO BUKOPUCTOBYBATHU B KYPOPTHHUX Ta MIBJEHHUX MICTaX 3 BEITUKUM CIIOKUBAHHSAM
BOJM HA rapsiye BOJIONOCTAYaHHS, a TAKOX SK TpaH3UTHI TemioBi Mepexi Bin TEL] mo
MICTa 3 METOI0 €KOHOMIi KOIITIB.

a — 3aJie)KHa CXeMa MPUETHAHHS CUCTEMU OMAJIEHHS Ta CUCTEMU Tapsauoro
BOJIONIOCTAYaHHS 3 HUKHIM 0aKOM-aKyMyJIITOPOM; 6 — HE3aJIeKHa CXeMa IpUeTHAHHS
CUCTEMHU OIAJICHHS Ta CUCTEMU rapsuoro BOAOIOCTAYaHHS 3 BEPXHIM OaKOM-
aKyMyJIITOPOM; 8 — CUCTEMA rapsyoro BOJONOCTaYaHHs 3 BEPXHIM 0aKOM-aKyMYJISITOPOM;

[IK — nikoBuii koren; TII — remnodikamiitnuit miairpisay; PJ] — perynsatop Tuckys;
H — Hacoc; A — akymynsitop; P — posmuproBanbauii 6ax; BB — BogonposigHa Boja;
3 — 3mimyBay; [1 — minirpisay; PB — perynstop Butpatu; PT — perymnstop
TemriepaTypu; B — npuctpiii 115 Bunycky nositps; E — eneBatop

PI/ICYHOK 8.6 — Cxemu NpuegHaHHA CUCTCM OIIAJICHHA Ta IrapA40T0 BOAOIIOCTAYdHHA B
OIIHOTpY6HI/IX BOAAHHUX CUCTCMAX TCIIJIOIIOCTAYaHHA

8.3 Ilapogi cucTeMu TeNJIONOCTAYAHHSA

[lapoBi cucTteMu TEIIONOCTauYaHHS MOAUIAIOTH HAa OJHOTPYOHI Ta OaraToTpyOHI,
BHCOKOI'O Ta HU3bKOT'O THUCKY, 3 MOBEPHEHHSAM Ta 0€3 MOBEpHEHHs KoHJeHcaty. CucteMu
OMAJICHHSI TPUETHYIOTH JI0 MAapOBUX MEPEX SK 3a 3aJeKHUMH, TaK 1 3a HE3AICKHUMU
CXeMaMH, CHUCTEMHU Tapsyoro BOIONOCTAYaHHS NPUEIHYIOTh, TOJOBHUM YHHOM, 32
JOTIOMOT OO MiJIIrpiBayiB MOBEPXHEBOTO Ta 3MIIIYBAIBHOTO THUIIIB.

B cucremax 3 moBepHEHHAM KOHAeHcaTy (puc. 8.7) peryitoBaHHs BUTpATH Mapu Ha
OTMAJICHHS TMPOMHUCIOBOI OYIiBIII 3IIMCHIOETHCS BPYYHY 3a JOTIOMOTOI0 KpaHa IS
perymtoBanns PK.

Butpara napu Ha BEHTWIALIIO, rapsiye BOJOMOCTAYaHHS Ta TEXHOJIOTTIO PETYIII0€ThCA
aBTOMaTU4HO peryisatopamu. KoHaeHcar micis CHOXHMBAYiB — IMOCTyHae  4epe3
KOHJICHCATOBIIBITHUK 10 0aka 300py KoHJeHcaTy. [loBepHEHHS KOHJEHcATy J0 JKepena
TEIJIOTH 3JIACHIOETHCS 32 JOMOMOIOI0 KOHJIGHCATHHX HACOCIB 4Yepe3 HamipHHM
KOH/JICHCATOIPOBI/I.



Cxemu nIpH€IHAHHA: @ — CUCTEMH OMAaJEHHS 3a 3aJI€KHOI0 CXeMOI0; O — cUCTeMU
OTAJICHHS 3a HE3aJEKHOI0 CXEMOI0; 6 — CHCTEMH Irapsiuoro BOJOMOCTaYaHHS; 2 —
TEXHOJIOTTYHUX CMOXKKBaviB; 1 — maponpoBina; 2 — KOHJIEHCATONPOBII;

PK — perymiorounii kpan; KB — konaencaroBinsinuuk; Kb — 6ak 300py koHaeHcaTy;
I1 — minirpiBay; PT — perynstop Temneparypu; A — akymynsatop; P — po3immproBanbHUi
6ak; TC — TeXHOJOTIYHUH CIIOKHUBAY

Pucynok 8.7 — OnHoTpyOHa napoBa cucTeMa TeIJIoNnOCTayaHHs
3 MOBEPHEHHSM KOHJICHCATY

Cucremn 0e3 TmOBEepHEHHS KOHAeHcaTty (puc. 8.8) BHUKOPUCTOBYIOTH PiJIKO.
CrnoxuBayiB TEIUIOTH B TAaKUX CXEeMaX IMPHUEAHYIOTh O€3MOCepeHhO 3a 3aJEHKHOIO
CXEMOIO.

i3t

o
FEF
&

CxeMHu npU€HaHHS: @ — CHCTEMU BOJSHOIO OIAJICHHS Ta Tapsvoro BOJOMOCTaYaHHS;
6 — CUCTEMU TapPOBOT'0 OMAJICHHS Ta rapsiaoro BOJONOCTaYaHHS; 6 — CHCTEMH Trapsiioro
BojionocTayanHs; P — po3muproBansuuit 6ak; A — akymynsarop; CII — ctpymunHuit
nigirpisay; BB — BogonpoBigHa Boga

Pucynok 8.8 — OnHoTpyOHa apoBa cucTeMa TeIUIONOCTayaHHs
0e3 MOBEPHEHHSI KOH/ICHCATY
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Konnencar micns onairoBaJibHUX TPUCTPOiB (puc. 8.8 a, 6) OXOJOIKYETHCS 0
NOTPiIOHOT TeMmepaTypu BOJONPOBIHOIO BOJOK Ta BUKOPUCTOBYETHCS Ha Tapsue
BOJIONIOCTaYaHHS.

JUIss MIBUAKOTO MPUTOTYBaHHS Trapsvyoi BOAM BUKOPUCTOBYIOTH Oe3mocepeaHe
3MIIIYBaHHS XOJIOJHOT BOAM B aKyMYJISTOPHUX €MHOCTSIX a00 CTPYMHUHHHX MiJIrpiBayax
(puc. 2.8 8) Ta iHxekTopax. Cuctemu 0e3 MOBEPHEHHS KOHJEHCATy BUKOPUCTOBYIOTH Ha
HEBEJUKUX TMPOMUCIOBUX NIANPUEMCTBAX, SKIIO 30ip Ta MOBEPHEHHS KOHACHCATY
HEJIOLIbHI BHACHIJIOK 3HAYHOI PO3Taly>KEHOCTI 30IpHUX KOHJEHCATONPOBOJIIB Ta
CKJIQHOCT1 OUMILIEHHS 3a0pyAHEHOT0 KOHJIEHCATY.

KinbkicTh TpyOONpPOBOIB B MAapOBUX CHCTEMax TEIUIONOCTAYaHHS 3aJICKHUTh Bij
XapakTepy poOOTH MPOMHUCIOBOTO MiANPUEMCTBA, MOTO MOTYKHOCTI Ta MPU3HAYCHHS.
baratorpyOH1 maponpoBOAN BUKOPUCTOBYIOTH JIJIsl IOJayl MMapH, sika Ma€e 3HAYH1 BUTPATU
Ta pi3HI MapaMeTpH, a TaKOX Uil 6e3aBapiftHOTO TEIUIONOCTaYaHHsSI BUPOOHUIITBA, SIKE HE
JIOTyCKa€ TIepepBU B pOOOTI.

301p Ta MOBEpHEHHS KOHAEHCATy BUKOHYETHCS 3a BIIKPUTOIO Ta 3aKPUTOIO0 CXEMAMH.
VY BiIKpUTHUX cXeMmMax 300py KOHJEHCAaTy KOHJIEHCAT BiJ CIOXHBAayiB 3a pPaxyHOK
HAJUIMIIKOBOIO THCKY 3a KOHJIEHCATOBIJBIIHUKOM MOJAETHCSA 0 BIAKPUTOro Oaka 300py
KOHJIEHCATy, SIKUWA CHOJydaeTbcsd 3 aTMocdeporo. 3a BUMOramu OyaiBelbHHUX HOPM
cucteMu 300py Ta MOBEPHEHHS KOHAEHCATy N0 JpKepella TeIUIOTH CIIiJ nepeadadatu
3aKPUTUMH, MPU [IbOMY HAJUIMIIKOBUI THCK B 301pHUX 0akax KOHAEHCATy MOBUHEH OyTH
He menmmM 3a 0,005 MITa.

Binkputi, cuctemu 300py Ta TOBEpHEHHsS KOHJIEHCATy CHi Mepeadadatd mpu
BUTpaTI KOHJEHCATY, SIKMH IMMOBEPTAEThCS Ha JKEpENo TeIuioTu, meHme 3a 10 1/r, Ta
BiJICTaHI1 10 JKepena Teriotu 10 0,5 km.

8.4 IlepeBaru i HeZOJIIKM CHCTEM TEIUIONMOCTAYAHHS

Bubip M BIZKPUTOIO Ta 3aKPUTOI0 CUCTEMaMHU TEIIONOCTAYaHHS 31MCHIOETHCS 3
ypaxyBaHHSIM HOPM SIKOCTI XOJOJHOI Ta rapsidoi BOJAM, a TaKOX 3aTpaT Ha 00JaJHAHHS
JpKepesia TeIOTH Ta TEeIJIOBUX ITYHKTIB.

['onoBHa mepeBara BIIKPUTHX CUCTEM TEIJIONOCTAYaHHS — 11€ BUCOKa €()EeKTUBHICTD
teriodikanii 3aBASKM MaKCHMallbHOMY BUKOPUCTAaHHIO HU3BKOMOTEHIIMHUX JIKEpel
teriotn Ha TELl nns HarpiBaHHs BENMKOI KUIBKOCTI XUBWUJIBHOT BOJAU. B 3akputux
CUCTeMaxX TEIUIONOCTaYaHHs KUBJCHHS TEIUIOBUX Mepexx He mnepeBuinye 0,75 % Bifg
00’ €My MEpeKHOT BOAU, SIKHH MICTUTBCA B CUCTEMI, TOMY MOXKJIUBICTh YTHUJII3aIlil TETIOTH
CKUJHOT Boau Ta npoayBku Ha TEL] 3HauHO HWX4a, HIK y BIIKPUTUX cUCTeMaxX. AJe s
NIATOTYBaHHS BOAM JJIS MIJPKUBJICHHS TEIJIOBOT MEPEX1 y BIJKPUTUX CHUCTEMAaX MOTPIOHO
3HAYHO 30UIBIIUTH TOTYXKHICTh OOJAgHAHHS [JI1 XIMBOJOOYHIIEHHS Ta jeaepartii.
TemioBi MyHKTH BIAKPUTHX CUCTEM TEIUIONOCTAYaHHS MaloTh MPOCTIilEe OOJaJHAaHHS Ta
3HAYHO MEHIIY BapTICTh, HIX TEIJIOBI MYHKTU 3aKPUTUX CHUCTEM, TOMY IIO Y BIAKPUTHX
CUCTeMaxX 3aMiCTh MiAIrpiBayiB BCTAHOBIIOIOTh TUIBKM 3MILIyBadyl CHUCTEM TIapsuoro
BojionocTayaHHs. Ha rapsue BojonocTauyaHHs y BIAKPUTUX CHCTEMaX BUKOPHCTOBYETHCS
MepeKHa JeaepoBaHa BOJla, TOMY MICIIEBI CHCTEMHU Tapsyoro BOJOMOCTAYaHHS 3HAYHO
MEHIIE KOPOJYIOTh, HDK B 3aKpUTHX CHCTEMax TeIIonocTayaHHsA. BiakpuTi cucrtemu
BIJIPI3HAIOTHCA 3HAYHOIO HECTAOUIBHICTIO TiIpaBIiYHUX PEXKUMIB BHACIIIOK 3MIHU
BUTpaTH MEPEKHOI BOAM B TEIUIOBUX Mepexkax. Y  BIAKPUTUX CHCTeMax
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TEIJIONOCTAaYaHHS SKICTh MEPEXHOI BOAM HE 3aBXAM BIAMNOBIIAE€ CAaHITAPHUM HOpMam
BHACIIJOK TOTO, IO NMPOMHUBKA CHUCTEM OIAJEHHS HENOCTaTHS Ta pIBEHb Jeaeparii
KUBUWJIBHOT BOAM HE 3aBXAM NMOBHUH. [IiAKIIOUEHHS CHUCTEMH OMaJICHHS 32 HE3aJeKHOIO
CXEMOI0 Y BIAKPUTHX CHUCTEMax TEIUIONOCTaYaHHsI 3HAYHO MOJINIIye SKICTh BOJIU B
CUCTEMI Tapsyoro BOJOMOCTaYaHHS.

3ajie)xHa cXeMa TMpPUETHAHHS CHUCTEM ONajJeHHS He NoTpedye YCTaHOBJIEHHS
TEMJI0O0OMIHHUKIB 1 TOMY Ma€ MEHIIY BapTICTh HDK He3aliekHa cxema. OTxe, 3alexHa
CXeMa Ma€ TakKl HEIOJIKU: MPU HEIOCTaTHhOMY THCKY B TEIUIOBIA MeEpexi, SAKUU He
3a0e3nedye HECKMIIaHHS BOJM, Ta 3HA4YHIA TeMIlepaTypi TEIUIOHOCII B eJieBaTopax
BUHUKAE KHUMIHHS BOJHU, SIKE CYNMPOBOKYETHCS MEXAHIUHMMHM BiOpamisiMu TpyO; mpu
MOIIKOJIKEHHI TETJIOBUX MEPEX CIYCTOIIYIOThCSI HE TUIBKU TEIUIOBI MEPEXKI, a 1 CUCTEMHU
OTIAJICHHS.

IIpu npuennanni cuctem omaneHHs B ITII a6o IITII 3a He3anexHOIO CXEeMOIO IIi
HEJIOJIIKK TOBHICTIO YCyBaloThcs. [lpu aBapisix Ha MaricTpaJbHUX TEIUIOBHX Mepexax
KBapTajbHI TEIJIOBI MEPEXKi Ta MICIIEBI CUCTEMHU OMNAJICHHS 3aJMIIAIOTHCS 3alIOBHEHUMU
BOJIOI0, 1[0 CKOPOUYE TePMiH JIKBIAAIlIl aBapii.

Bopa sik TeruioHOCi Mae 3Hau4HI MepeBaru nepej napor. BukopucranHs BOJISHOTO
TEIUIOHOCIE ~ miABMINYe  e(eKTUBHICTh  Temnogikamii  Ta  LEeHTPadi30BaHOIO
TEIJIONOCTAaYaHHs 32 PaxXyHOK BUKOPUCTAaHHA HHU3bKOMOTeHUIHHOI Teruiotu Ha TEIL,
BIICYTHOCT1 BTpaT KOHJEHcaTy Ta horo 30epexxeHHss Ha TEL] a6o B xoTenbHI. 3aBIsSKU
3MEHILIEHHIO TEIJIOBUX BTPAT B TEIUIOBUX MEpPEKax BOAY MOXKIMBO TPAHCIOPTYBAaTH Ha
3HAYHO OUIBINY BiJCTaHb, HDK Mapy. Bucoka Temioakymyiroroua 37aTHICTH BOJIU Ta
MPOCTOTA 3aJEKHOIO MPUEAHAHHS CIOKHUBAYIB 3a0€3MEUMIIN MIMPOKE PO3MOBCIOJIKEHHS
BOJSTHUX MEPEXK y TEIJIONOCTaYaHHI.

Henoniku BOISHOTO TEMJIOHOCIA MOSICHIOIOTHCA BEJIMKOIO T'YCTHHOIO, 110 BUKIIMKAE
J0JIaTKOB1 BUTPATH €JIEKTPOEHEPTii Ha MepeKauyBaHHs TEIUIOHOCIS Ta CTBOPEHHS BETUKHUX
TUCKIB JIJISl 3alIOBHEHHS ONMAJOBAIBHUX MPUCTPOIB, MIIBUILICHOIO YYTIUBICTIO TEIJIOBUX
MepeX J10 BUTOKIB BOJIM 1 aBapiil Ta Majiol0 MIBUIKICTIO pyXy O TpyOax. 3aBIsKH BUCOKIN
MIBUAKOCTI pyXy Ta HEBEIUKIA TyCTMHI Tapu, MapoBi Mepexi B aBapiHUX yMOBax
OpPOTArOM  TPUBAJIOIO  Yacy MOXKYTh TNpaloBatd  0e3 MOpyUIeHb  PEXUMIB
terionoctayanHs. [lpu BUOOp1 TemaoHOCIST MOTPIOHO BUXOAUTH 3 HABAHTAXKEHb Ta
NpU3HAYeHHsS TEIUIOHOCIA. B cucrtemax, Ae nmepeBakae TEXHOJIOTUHE HAaBaHTAKECHHS, SIKE
noTpedye BHUCOKOTEMIIEPATYPHOIO TEIJIOHOCISA, JOMYCKAEThCS BUKOPUCTOBYBATH Mapy B
SAKOCT1 CHUIBHOTO TEIUIOHOCIS. AJie CIijl 3aBXIM HamaraTucsi BUKOPUCTOBYBATH BOJY SIK
TEIJIOHOCIH, a SIKII0 TEXHOJOTIYHI MpollecH NOTpeOyIOTh BUKOPUCTOBYBATU Mapy, TO
MOTPiIOHO BPaXOBYBAaTH MOXKJIMBICTh OTPUMAHHS MapH 3 MEPEKHOI BOAM.

[lepeBaru 1 HEAONIKM OAHOTPYOHMX Ta OaraTOTPyOHUX TEIJIOBUX MEpEX 3a1eXaTh
BiJl KJIIMATUYHOTO MOSICY, BOJHUX Ta IPYHTOBUX YMOB, OaraTbOX IHIIUX OCOOJMBOCTEN
palloHy TeIUIoNOoCTayaHHs, SKI MOBUHHI OyTH JOKJIAJHO BHUBYEHI MpPH OILIHIOBaHHI
€KOHOMIYHMX MOKa3HUKIB CUCTEMH TEIIONOCTAYaHHS.

8.5 CxeMu Tem10BUX Mepe:x
B cucreMax neHTpasii3oBaHOTO TETIONOCTAYaHHS TEIUIOBA €HEPTisl Y BUIIISIA1 rapsdyoi

Boau abo mapu Tpancnopryetbes Bim TEIL abo koTeneHs 10 crokuBaya creliaJlbHUMU
TpyOONpOBOAaMHU, 1110 HA3UBAIOThH TEIIOBOIO MEPEHKEIO.
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TemoBi Mepexi NOAUISAIOTH 32 TPU3HAYAHHSIM Ha!

O MaricTpajibHi — BIJ JOKepeda TeIUIOTH JI0 KOXXHOro MiKpopailoHy abo
MIIPUEMCTBA;

O PO3MOALILHI @00 MIKKBapTalibH1 — BiJ] MAariCTpajibHUX MEPEX 0 KBapTalliB MICTa;

O BHYTPILIHbOKBapTaJbHI MEPEXK1 — 10 OKPEMHX OY/IBEIb;

O BIATaldyXeHHS BiJl PO3MOAUTFHUX (200 MaricTpajibHUX) MEpPEeX J0 TEeIIOBUX
MyHKTIB CIIOKHBAYiB TEIJIOTH.

CxemMu TpaHCIOPTYBaHHS TEIUIOTH BiJ] JKEpesia TEIUIOTH 10 CHOKHUBAaydiB 3aJIeKaTh
BiJl BUJY TEIUJIOHOCIS, PO3MIIICHHS JIKEPEJ TEIUIOTH 1 CHOXKMBAyiB Ta XapaKTepy 3MIHU
TEIJIOBOr0 HaBaHTaXKeHHs. Ha mpoekTyBaHHS TEIIOBUX MEpEXk 3HAUHO BIUTMBAE TEIIOBA
MOTYXHICTh JKepena TeIJIOTH Ta NEePCHEKTUBH PO3BUTKY pPallOHYy TEIIONOCTauYaHHS.
CxeMa TerUIOBUX MepeXk, KpIM BHUCOKOi €KOHOMIYHOCTI 3aTpaT, NMOBHHHA BiJMOBIAATH
CydacHMM BHMOTaM J0 TepMiHy poOOTHM Ta HAIIHHOCTI eKcIuTyaTallii. 3ajie’)XKHO Bij
KOH(Iryparii CXeMHd' TEIJIOBHUX MEPEK MOAUISIOTH Ha paliajbHi Ta KilbIEB.

SIkuo croxuBayl A0MYCKalOTh KOPOTKOYACHI MTEPEPBU B TEIUIOCIIOKUBAHHI, JOCTATHI
Ul JTKBigAlii aBapiii Ha TEIJIOBUX MeEpeXaX, TO PEKOMEHAYETbCS BUKOPUCTAHHS
pajiaIbHUX CXEeM TeIUIOBUX Mepex (puc. 8.9).

1 — maricTpaibpHi TpyOONIPOBOAH; 2 — HEPEMHUUKH
Pucynok 8.9 — PanianpHi TemioBi Mepexi

PanianbHi TErioBl Mepexi CHOPYAXKYIOTh 3 MOCTYHNOBUM 3MEHIIEHHSIM JlaMeTpiB
TpyO BiX JKepesa TermaoTH. Taki TErIoBl MEpeXi TaKoXK Ha3WBaIOTh TYMHMKOBHMHU, BOHU
MaroTh MEHIIIY BapTICTh, HK KUTBIEBI, @ TAKOXK MPOCTIlIi B ekcrutyaTanii. [Ipu aBapisx Ha
TOJIOBHUX JAUISHKaX TEIJIOBUX MEPEK TEIUIONOCTavYaHHA 11032 aBapifHOIO JUISTHKOIO
NPUNUHIETHCSA. SIKIIO CMOXUBayl HE JOMYCKalOTh MPUIUHEHHS MOoJayl TEeIUIOTH s
pe3epByBaHHSA TEIUIONOCTAa4YaHHS Ha aBapiHId JUISHI, MOXJIMBE BHUKOPUCTAHHS
pajiaibHO-KUTBLIEBUX MEPEX, SKI BIIPI3HAIOTHCS Bl paJlaibHUX BHUKOPUCTAHHAM
NePeMUYOK MDK MaricTpaisiMu. Pe3epByBaHHS 3a JIONOMOIOI0 MEPEMUYOK B OLIBIIOCTI
BUIIAJIKIB BUSBIISETHCA Maloe(EKTUBHUM BHACIIJIOK HEJIOCTATHHOT MPOMYCKHOT 3/1aTHOCTI
NEePEMUYOK, K1 MalOTh MEHILIUN JlaMeTp, HIXK JlaMeTp Marictpai.

[lapoBi Mepexi TMPOEKTYyIOTh, B OCHOBHOMY, paJiaJiIbHUMH Ha TEpUTOpIi
MPOMUCIOBUX MIANPUEMCTB, JI€ TEIJIOBE HABAHTAXKEHHS 30CEpE/KeHE Ha HEBEIUKIN
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BIICTaHI Ta JOMYCKarOTbCS KOPOTKOYACHI MEpepBH B TemuionocradaHHi. [Ipoxmamanus
KOHJICHCATONPOBOIB /ISl TIOBEPHEHHS KOHJCHCATy IO JKEpena TeIJIOTH BUPIIIYEThCS
BUXOJSYH 3 MICIIEBUX YMOB Ta OCOOJIMBOCTEN TEXHOJIOTTYHOTO MPOIIECY.

Boasni TemmoBi Mepexi BIAPI3HAIOTHCS 3HAYHOK KUIBKICTIO BIATaTy>KeHb Ta
pPO3MOJLIOM TEIUIOBOIO HABAHTAXKEHHS HAa BENUKINM TepuTopli. 3HayHa aBapilHICTb
BOJSIHUX TEIJIOBUX MEPEX BHCYBAa€ BHCOKI BUMOTH JO HAAIMHOCTI TEIJIOTOCTa4aHHS.
[lepeMuuku B paiaibHO-KUIBIIEBUX MEpekKax JJIsi BOASHOTO TEIJIOHOCIS OUIbI JOIIbHI,
HDK JUIsl Tapu TOMY 1110 3a JIOTIOMOT'0K0 NIEPEMUYOK BHUPINIYETHCS MOJIadya MEPEXKHOT BOIU
Ha rapsiue BOJIONOCTAaYaHHS Mij YaC PEMOHTHUX POOIT HAa MOYATKOBUX JUISHKAX TEIJIOBUX
MEpEXK MPOTITOM HEOMATIOBAILHOTO MEPIoy.

KinbreBi TemoBi Mepexi (puc. 8.10) maroTh OuUlblly BapTiCTh Ta OO'€THYIOTH
JEeKUIbKa JDKEpesl TeIUIOTH 3 METOK ONTHUMAJbHOTO  PO3MOJUICHHS  TEIJIOBOTO
HAaBaHTAXEHHS I10 TEIUIOBUX CTaHI[ISIX Ta 3aBaHTAKCHHS HAWOUIBII TOTYXXHHMX Ta
€KOHOMIYHHMX KOTEJIbHUX arperaris.
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Pucynok 8.10 — KinbleBa temnoBa Mepexa

TexHiKO-eKOHOMIUH1 ~ JOCHIIDKCHHS  MOKa3aJk, 10 JJOJATKOBI 3aTpaTH Ha
CHOPY/KEHHS KUIBLIEBOI TEIMJIOBOi Mepexi 3 TpyO NOCTIMHOro giamerpa HaiuyacTiie
KOMIICHCYIOTBCSI 3MEHIIEHHSAM KallTaIbHUX BKJIAQJICHh HA YCTAHOBJEHHS MEHIIHUX
CYMapHUX PE3EPBHUX TEIUIOBUX MOTYkHOCTEW Ha TELI.

3a cnocoboM 3a0e3leyeHHs CIOXUBAayiB TEIUIOBOIO EHEPri€l0  BIIPI3HSIOTH
onnoctyneneBi (3 ITII) ta nBoctymeneBi (3 LITII) cxemu cucteM TerionocTavyaHHs.
[loBHa riApaBiivyHa 130JIALS TEIUIOBUX MEPEX IMEpIIOro Ta JPYyroro CTYNEHIB, sKa
sniicHoeThest B LTI, migBuiye HaIiiMHICTh TEIIONMOCTAa4aHHS Ta 30UIBIIYE MAIBHICTH
TpaHCHOpPTyBaHHs TeruioHociss. CeKIliiiHI 3aCyBKM BUKOPUCTOBYIOTH JIJIsl IBOCTOPOHHBOTO
BIIKJTFOUEHHS JUISTHOK TETUIOBOT MEpeXi 3 METOI0 3MEHIIIEHHS aBapiiHUX BUTOKIB BOJM Ta
CKOPOUCHHS 4Yacy HANOBHEHHS TPyO MEpEKHOI BOJOIO MICHs JIKBijgamii aBapii.
CekIioHyBaHHS MariCTpaIbHUX TEIUIOBUX MEPEXK Ta BIAIITYBaHHS IMEPEMHYOK MK
MaricTpajisiMd J03BOJISiE BUKOHYBAaTHM aBapiiiHI poOOTH Ha BIAKIIOYEHIA IUISHIL 0e3
MPUNIMHECHHS TEIJIONOCTaYaHHsS Ha I1HIIUX JUISHKaX. BigcraHb MDK  CEKIIMHUMU
3acyBKaMu 3aJ€XHUTh Bl JlaMeTpa TerioBoi Mepexi. JliameTpu mnepeMHuyoK
PO3PaxOBYIOTh Ha MPOIYCK aBapiiHOi BUTPATH BOAM.

8.6 Pery/iloBaHHsI CHCTEM TEILUIOMOCTAYAHHS

CucreMu TEIIONOCTaYaHHS SBJISIOTH COOOI0 B3a€EMO3B'SI3aHUN KOMIUIEKC CIIOKMBAYiB
TCIIJIOTH, SIK1 BiI[piSHSIIOTBCSI JAK 3a XapaKTCpOM, TakK 1 32 BEJIMYMHOKO TEILUIOCIIOKHUBAHHS.
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Pexxumu TersocnokuBaHHs OaratboX aOOHEHTIB, SIK TMPaBUJIO, HEOJHAKOBl. TermioBi
HABAaHTAXKEHHS CUCTEM OMNAaJCHHS Ta BEHTUJIALIT 3aJI€KaTh BiJl TEMIIEPATypH 30BHIIIHBOTO
MOBITPS. Ta MPAKTUYHO HE 3MIHIOIOTHCS MPOTAroM A00u. ButTpatu Temnotu Ha rapsde
BOJONOCTAYaHHS Ta Ha TEXHOJIOTIIO, HaBIaKW, HE 3ajexaTb B TeMIlepaTypu
30BHIIIHBOTO TMOBITPS, ajle 3MIHIOIOTBCSA NPOTATOM J00M Ta TWXKHA. B nux ymoax
NOTPIOHO MITYYHO 3MIHIOBATH MapaMeTpu Ta BUTPATY TEIJIOHOCIS y BIAMOBITHOCTI 3
(baKkTUYHOIO MOTPEOOI0 CIOKKBayiB. PeryntoBaHHs MiIBUILYE SKICTh TEIJIONOCTaYaHHS Ta
CKOPOYY€ MOXKIIMBY MEPEBUTPATY TEILJIOBOI €HEprii Ta majvaa.

3amauero peryiroBaHHS CHUCTEM TEIUIONOCTAYaHHS € MPUBEIACHHS Yy BIIMOBIIHICTD
PEXHUMIB TEIUIOCTIOKUBAHHS Ta PEKUMIB BUPOOHHUITBA TEIUIOTH. 3aJIEKHO BiJl MICIs, 1€
3IACHIOETHCS PETyJIIOBaHHS, HOro MOAUISAIOTh Ha LEHTpalbHE, I'PyIOBE, MICIEBE Ta
1HAUBITYyaJIbHE.

LenTpanbue perymtoBaHHs BUKOHYIOTh Ha TEL] abo B KOTenpHI 3a MepeBaKHUM
TEIJIOBUM HaBaHTAXEHHSM, sIK€ XapakTepHe JJIst OUIBIIOCTI CIIOKUBAYIB.

['pynoBe peryitoBaHHA 3A1MCHIOETbCS B LEHTpanbHUX TerioBUX nyHkTax (L[TII) nns
rpynu oaHopigHux cnoxupadiB. B LTIl mintpumyerbcss moTpiOHa TemiepaTypa Ta
BUTpaTa TEIJIOHOCIA, IKUM MOJAE€ThCS B PO3NOAUTHHI a00 BHYTPIITHROKBAPTAIbHI TETJIOBI
MEpEexi.

MicueBe peryiioBaHHs MependavyaeTbesl B 1HAMBIIYaTbHUX TEIJIOBUX MYyHKTAaX JJIs
J0JIATKOBOT'0 KOPETYBAHHSI MapaMeTPiB TEIJIOHOCIA 3 BpaXyBaHHAM MICIIEBUX (aKTOPIB.

[nuBinyanbHe peryiroBaHHA 3IIMCHIOEThCA Oe€3MocepelHbo Oiisi MPUCTPOIB, SKi
CIIO’KMBAIOTh TEIUIOTY.

TerioBe ~ HaBaHTaXXEHHA  YHCIEHHMX  CIOXHBA4diB  CY4YaCHUX  CHUCTEM
TEIJIONOCTaYaHHsI HEOJHOPIJHE HE TUIBKM 3a XapaKTepoM TEeIJIOCIOXKMBAaHHS, a 1 3a
napamMeTpaMu TeIJIOHOCiss. Tomy IIeHTpajbHE pEryliOBaHHA BIAMYCKY TEIJIOTH
JOTIOBHIOETHCSI TPYNOBUM, MICLHEBUM Ta 1HAUBIAYyAJbHUM 1 Ha3WBAE€ThCS KOMOIHOBAHUM
perymtoBanHsM. KoMmOiHOBaHe perystoBaHHs 3a0e3reuye HalOUTbI MOBHY BiIMOBIIHICTh
MDK BIIITYCKOM TEIUIOTH Ta (PAKTUYHHM TEIJIOCTIOKUBAHHAM. 3a CIIOCOOOM 3/1HCHEHHS
PEryIIOBaHHS MOXE OyTH PyYHUM Ta aBTOMAaTUUHUM.

CyTHICTP METONy PETyJIIOBaHHS TEIJIOBUX MOTOKIB BUTIKA€ 3 PIBHSIHHS TEIJIOBOIO
OanaHcy Oyab-sSKOro MiAirpiBaya MiCIIEBOT CUCTEMH TETUIOCTIOKHMBAHHS

O=G-c-At,, - z=k-F-At-z, (8.1)

ne O — KUIbKICTb TEIJIOTH, sIKa MePeaeThCs BII HArpIBalOYoro cepeloBUIa 10 TOro,

saKke HarpiBaeThcs, [k; z— yac poboTu mimirpiBaya, ¢; k— KoeII€HT Teruionepenayi

migirpisaua micuesoi cucremu, Br/(M°K); At,,— niepenaj, TeMieparyp Mepe:xxHoi Boau,°C;

¢— TeII0eEMHICTh TeroHocis, Jx/(kr-°C); G — BUTpaTa TEIUIOHOCIS B TEIJIOBIM MEpexi,

Kkr/c; F— IUIomIa MOBEpXHi TemIooOMiHy mimirpiBada, M>; Af— TeMIepaTypHHMil Harmip B
migirpiBayi MicreBoi cucremu, °C.

3 1bOro PIBHSHHS BUTIKAE, 10 PETYIIOBAHHS TEIJIOBOTO HABAHTAXEHHS MOKIIMBO
31IHCHIOBATH TAKUMH METOJaMU:

O IUIAXOM 3MIHU TEMIIEPATypH TEIJIOHOCIS — SIKICHE PEryJIIOBaHHS;

O NUIAXOM 3MIHU BUTPATH TEIUIOHOCIS — KIJIbKICHE PEryJIlOBaHHS;

O NUIAXOM MEPIOANYHOIO BIIKIIOUEHHS CUCTEM — MepEepUBYACTE PEryIIOBaHHS;

O NUIAXOM 3MIHU MTOBEPXHI TEIIO00OMIHY MiAIrpiBaya.

SIKicHe perynroBaHHs 3AIMCHIOETHCS HUISIXOM 3MIHM TEMIIEpaTypu MpH MOCTIHHIN
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BUTpATI TEIJIOHOCISA. SIKICHE peryntoBaHHS — 1€ HAWOUIBII PO3MOBCIOIKCHUN BHU]T
HEHTPAJILHOTO PETYIIOBAHHS B BOJISHUX TEIJIOBUX MepexKax.

KinbkicHe perysioBaHHS BIAMYCKY TEIUIOTH BHUKOHYETHCS IUIAXOM 3MIHU BUTpPATU
TEIJIOHOCIS NP MOro MOCTIHHIN TeMIepaTypi B MOJaBajJbHOMY TPYyOOIPOBO/IIL.

SIKiCHO-K1TBKICHE PETYIIOBaHHS 31MCHIOETHCS IUISIXOM CYMICHOT OJTHOYACHOT 3MI1HU
TeMIlepaTypu TEIUIOHOCII B IMOAAaBaIbHOMY TPYOONpPOBOAI Ha JKEpenl TeIIoTH Ta
BUTPATH TEIJIOHOCIS B TEIUIOBUX MyHKTax a00 BUTPATH MOBITPs Y Kajopudepax.

[lepepuBuacTe peryiOBaHHSA JOCITAE€TbCA MEPIOJUYHUM BIIKIIOUYEHHSM CUCTEMU
TEIIONOCTaYaHHs, TOOTO MPOIMYCKAHHSIM TEIUIOTH YacTKaMH, TOMY LEd MEeTOJa 1HOA1
HA3MBAalOTh PErYJIIOBAHHAM IMepenycTkamu. LleHTpasibHe peryiaioBaHHS MepenycTKaMu
MO>KJIMBE TUTBKU B TETUIOBUX MEPEKax 3 OJHOPIIHUM TEIUIOCIOKUBAHHAM, SIKE JI0MYCKA€e
OJIHOYACHI MEepepBH B M0/1a41 TEIJIOTH.

B nmapoBux cucreMax TEIIONOCTavyaHHs SKICHE PEryJIOBaHHS HEMOXKIIMBE, TOMY IO
3MiHa TeMmmeparyp mnapu noTpedye 3HayHOI 3MIHM THUCKIB. LleHTpasibHe peryiroBaHHs
MapoBUX CHUCTEM BHKOHYETbCS KUIBKICHUM a00 MepepuBYaCTUM METOJOM  Ta
JIOTIOBHIOETHCS MICLIEBUM 200 1HAMBIAYaTbHUM KUIBKICHUM PEryJTIOBaHHSIM.

PexxuMm peryntoBaHHS BOASHUX CHUCTEM TEIUIONMOCTAYaHHS 3aJICKUTh BiJ 0araThox
(bakTopiB, B OCHOBHOMY BiJl BUJy TEIJIOBOTO HABAHTAXKEHHS Ta CXEMH TEIJIOBUX MYHKTIB.
PerymioBaHHSl BIANMYCKY TEIJIOTH 3HAYHO CHPOIIYETHCSA MPU OJHOPIAHOMY TEIJIOBOMY
HaBaHTaXXEHHI1. B Takux BUNAAKaX MOXIUBO OOMEKUTHUCH TUIBKH IEHTPaJIbHUM
peryntoBaHHsM. LleHTpanbHe peErynioOBaHHS TEIJIOBOTO HABAaHTAXKEHHS  OIMAJICHHS
BUKOPUCTOBYIOTh B CHUCTEMAax TEIUIONOCTAYaHHSI 3 JCUEHTPAJII30BaHUM TapsuuM
BOJIONIOCTAYaHHSIM, B TAKMX CUCTEMAaX OMAJCHHS € OCHOBHUM TEIJIOBUM HABAHTAKEHHSM.
LlenTpasibHe peryatoBaHHS 3AIMCHIOETHCS Y BIIMOBIIHOCTI 3 TEIJIOCHOKMBAHHSIM Ha
omnajieHHs1 Oy/1iBeJb 3a PI3HUX TEMIIEPATyp 30BHIIIHBOTO MMOBITPSI.

[Ipu pizHOPIAHOMY TEIJIOBOMY HaBaHTaXKE€HH1 CIIOKUBAUIB, SKIIO NP BUKOPUCTAHHI
LHEHTPAJIBHOTO PETYIIOBAHHS MPOTATOM BChOTO OMNAJIOBAIIBHOIO CE30HY HEMOMKIHMBO
3aJI0BOJIBHUTH BUMOTH PI3HMX a0OHEHTIB, SIK1 MIIKJIIOYEHI 10 OJHIEI TEIJIOBOT MEpexi,
NOTPIOHO 3MIHIOBAaTH LIEHTpPAJIbHE PEryJIOBaHHS B PI3HUX Jlala3oHaX OIMajJioBAIbLHOTO
CE30HY, OT’KE€ BUKOPUCTOBYBATH KOMOIHOBAaHE PETYIIOBAHHS.

KoHTpo/ibHI nMTaHHS 10 po3aiay 8

1) Ha3BiTh CKJIaJI0B1 CUCTEMU TEILJIONOCTAYaHHS.

2) 3a sKMMU O3HaKaMU KJIaCU(PIKYIOTh CUCTEMHU TEIJIONOCTayaHHs ?

3) Sxi nepeBaru 1 HeIOJIIKKA MalOTh BOJIa 1 Mapa Sk TEIJIOHOCIi?

4)IlosicHITh TepeBard 1 HEJOJIKM 3aKpUTUX Ta BIJKPUTUX BOJASHUX CHUCTEM
TEIJIONOCTAaYaHHS.

5) SIki OCHOBHI1 CX€MHU MPUETHAHHS CUCTEM OIAJICHHS 10 BOJSHUX TEIUIOMEPEK?

6) SIki OCHOBHI CXeMHU TpUEAHAHHS YCTAHOBOK Tapsyoro BOJOMOCTAYaHHS JI0
TEIJIOBUX MEPEX B 3aKPUTHUX Ta BIAKPUTUX CHCTEMAaX TEIUIONOCTaYaHHS?

7) [losicHITb OCHOBHI CXEMH NpPHEIHAHHS TEIIOBUKOPUCTOBYIOUUX YCTAHOBOK 0
MapOBUX MEPEK.

8) [losicHITh mepeBaru 1 HENONIKM 3aJI€KHOI Ta HE3aJNeXKHOI CXeM MpUETHAHHS
CUCTEMHU OIAJICHHS.
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