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JIEKIIIS 1 CUCTEMMU TEIIVIOITOCTAYAHHSA
1.1 Knacudikamisi cucTeM TenjonocrayaHHsi

Cucrema TemJoONoOCTAYaHHSl — IMpU3HadeHa JUIsl  3a0€3ME€UYEHHs CII0KMBayiB
HEOOX1THOIO KUIBKICTIO TEIUIOTH 3 TI€I SKICTIO, sIKa BUMAraeTbes (TOOTO TEIJIOHOCIEM 3
TUMH [apaMeTPaMu, sIKi BAMAraloThCs).

Cucrema onajieHHsi — 1I€ CYKYIHICTh KOHCTPYKTUBHUX E€JIEMEHTIB 31 3B’SI3KaMH
MK HUMH, SIKI IPU3HAUEH] AJIs1 OTPUMAaHHA, IEPEHOCY Ta mepenadi HeoOX1AHOI KiITbKOCTI
TeIUIa B MPUMIIICHHS, 1110 O0ITPi1BAIOTHCS.

OCHOBHI KOHCTPYKTHBHI €JIEMEHTH CUCTEMH OMAJICHHS:

1 — mxepeno Temua (TEIOOOMIHHUK MPHU IIEHTPATI30BAHOMY TEILIONOCTauYaHHI —
€JIEMEHT JJIsl OTPUMAaHHSI TeIIa;

2 — TeIJIONPOBiJ — €JIEeMEHT JIs MEPEeHOoCy Terla Bij JDKepesa A0 OMaJioBalIbHUX
MIpUJIAIiB;

3 — onanroBaJIbHUN MPUJIAJ — €IEMEHT JJIs TeIUIonepeayl B IPUMIIIECHHS.

3 TeHJ'IOBTpaTI/I
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IIpuHOMIOBa cXeMa CHCTEMU OINAJIeHH:
1- TerI00OMIHHMK; 2 — OABOIO MEPBUHHOTO TEIIOHOCIS, 3 — Mojaroyiil TpyoonpoBiz;
4 — onanoBaJIbHUM MpoJIaj; 5 — 3BOPOTHUN TPYOOIIPOBII.

OnanroBaHHS MPUMIIIIEHb MOXE OYTH KOHBEKTHBHUM Ta MPOMEHUCTHM.

J10 KOHBEKTHBHOI'O BiJHOCATH OMAITFOBAHHS, MPU SKOMY TeMIIepaTypa MOBITpS tg
HiATPUMYETHCS Ha BHIOMY PiBHI, YMM pajialiiiiHa Temreparypa npumiiieHus tg. (tg>tg),
PO3yMIIOUM TiJ pajllalliifHOI0 YCEpEeAHEHY TeMIIepaTypy MOBEPXOHb, SIKI MOBEPHYTH B
MPUMIIIIEHHS, SKa pO3paxoOBaHa BIIHOCHO JIIOJAWHH, IO 3HAXOJWUTHCS Y CEpPeauHi
npumitieHHs. [le mmpoko mommperuit cnocid onairoBaHHS.

I[IpoMeHUCTHM BBRXKAIOTH OMAJTIOBAHHS, TMPH SKOMY pajialiiiiHa Temmeparypa
MPUMIIIICHHST TIEPEBUIIyE TeMmreparypy moBitpsa (tg>tg). [IpoMenucre omamgtoBaHHS TpH
JIENIO 3HWKEHIA Temmeparypli MoBiTps (B MOPIBHSHHI 3 KOHBEKTHBHHM OTAJFOBAHHSIM)
OLIBII COPUATIMBO JUIs CAMOIIOYYTTS JIFOAEH B MpUMILIEHHsAX (Hanpukiaz, 1o 18 - 20 °C
3amicTh 20 - 22 °C B IpUMIIIIEHHSIX TPOMAJICBKUX OY/IiBEb).
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Bumoru, 110 BUCYBAKOTHCA 10 CUCTEMH ONAJIEHHS:

1- caHiTapHO — Tiri€HIYHA: TMIATPUMKA TEMIEpaTypy TOBITps, IO 3ajJaHa, Ta
BHYTPIIIIHBOI TMOBEPXHI OTOPO/PKEHh B Yaci, B IUIAHI 1 MO BHCOTI MNPHUMIIIEHb MPU
JTOMYCTUMINA PYXJHMBOCTI TOBITPS; OOMEXKEHHS TeMIlepaTypd IOBEPXHI OINaJIOBaJIbHUX
pUIAIiB;

2- €KOHOMIYHI: HEBUCOKI KamiTajabH1 BKJIAJICHHS 3 MiHIMAJIbHOIO BUTPATOIO METAIIY;
€KOHOMHA BUTpAaTa TEIUIOBOI €HEPTii MPH eKCILTyaTallii,

3 apxiTeKkTypHO-OyaiBeNbHI: BIANOBIAHICTH 1HTEP'€PY MPUMIILIEHb, KOMIIAKTHICTD,
yB'si3Ka 3 OyAIBEIbHUMH KOHCTPYKLISIMU; Y3TO/HKEHHS 3 TEPMIHOM Oy/1IBHUIITBA OY/IiBEJIb;

4  BUPOOHMYO-MOHTAXHi: MIHIMAJIbHE YKCIO YHI(PIKOBAaHMX BY3MTIB 1 JeTalseH,
MeXaHi3alis iX BUTOTOBJICHHS; CKOPOUEHHS TPYIOBUX BUTPAT MPU MOHTAXI;

5 ekcrutyaTarliiiHi: eeKTUBHICTb JIId MPOTATOM BCHOTO MEPioAy poOOTH, MOB'A3aHA
3 HAOIHHICTIO 1 TEXHIYHOIO JOCKOHAIICTIO CUCTEMHM.

B 3ase:xxHocTi Bijg po3mileHHs JKepes TeIUIOTH B BIJHOIICHHI JO CIOXKHBayiB
CUCTEMHU TEIUIONOCTaYaHHsI PO3LTIOIOTHCS Ha:

- ICIICHTpaJI130BaHi;

- IICHTPaTI30BaHi.

B Oeyemmpanizoeanux cucmemax JKEpENo TEIUIOTI Ta  TeIIONpUiimMayi
CIOKMBaviB 00’€JJHAHI B OJIHOMY arperaTri abo po3MmillieHi Tak OJU3bKO, IO Mepeaadya
TEIJIOTH BiJ JDKepena [0 TeIulonpuiiMaya MOKe 3I1MCHIOBAaTHCS NpPakTUYHO 0Oe€3
MIPOMIXKHOI JIAHKU — TETJIOBOT MEPEXI.

Cuctemu JIEIIEHTPATI30BAHOTO TETUIOMOCTAYaHHSI PO3/IITIOIOTHCS Ha!

- 1HAUBIAYyaJbHI,

- MICIIEBI.

B inauBinyadbHUX CUCTEMaxX TEIUIONOCTa4aHHS KOXKHOTO MPUMIIIECHHS (JIUISHKA
1exa, KIMHATH, KBapTUPH) 3a0e3MeuyeThCsl BIJ OKpeMoro jpkepena. Jlo Takux cucreMm
BIJIHOCSATHCS TEYHE Ta MOKBApPTUPHE OMAJCHHS. B MiCIeBUX CHCTeMaxX TEIUIONOCTaYaHHs
KOKHOI OymiBJIl 3a0€31euy€eThCs BiJl OKPEMOTO JpKepelia TeIUIOTH, 3a3BHYai BiJl MICIIEBOI
a00 1HAMBITYyaTbHOT KOTEIBHOI.

B cucmemax uenmpanizoeanozo TEIIONOCTaYaHHS JDKEPENIO TEIJIOTH Ta
TeIJIONpPUMaYl CIIOKUBaYiB PO3MIIIEHI OKPEMO, Ha 3HaYHIN BIJICTaH1 , TOMY TEIUIOTa Bij
JoKepenia 10 CIOKUBAayiB MEPEIa€ThCA M0 TEIIOBUM MepexKaM.

B 3ajexHOCTI BiA CTYNEHKW ULeHTpaJi3auili cucTeMH LEHTPAJIi30BaHOIO
TEMJIONMOCTAYaHHS MOKJIMBO PO3/IIJTUTH HA HACTYITHI YOTUPH TPYTIH:

- TPYIIOBE — TEIIONOCTAYaHHS IPyIU OyJIIBEJIb BiJl OAHOTO JIKEPEIIa;

- paliloHHE — TEIJIONOCTAaYaHHS ACKIIbKOX rpyn OyaiBenb (paioHy) BIJl OJHOIO
JoKepena;

- MICbKE — TETUIONOCTaYyaHHs IEKIJILKOX PalioHIB BiJ OJTHOTO JKEpena;

- MIXKMICBKE — TEIIONOCTaYaHHS ASKIIBKOX MICIIb Bijl OJTHOTO JDKepea.

[Iporiec 1eHTpaIi30BAHOTO TEIIOTIOCTAYaHHS CKIAAAEThCS 3 TPHOX MOCIHITOBHUX
oTieparti:

1) miaroroBka TEIUIOHOCIS: IPOBOAWUTHCA B CIEIIaAbHMX TEIUIO IIATOTOBYUX
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ycranoBkax Ha TEILl, a Takoxx B MICBKUX, palOHHHX, TPYHOBUX (KBApTaJIbHUX )
a00 POMUCIIOBUX KOTEIbHUX.

2) TpaHCHOPTYBAHHS TEIIOHOCIS: MO TEIIOBUM Mepekam. [[iis TpaHcnmopTyBaHHS

TeIJIOTH BUKOPUCTOBYIOThCS, SIK IPABUIIO, /1BA TEINIOHOCIS: BOAA, BOASIHUIM map.

3) BHKOPHCTAHHS TEIUIOHOCIS: B TEIUIONPUIMaYax CIOXHBAYIB.

Kommiekc yCTaHOBOK, MNpU3HAYEHUX JJs MIATOTOBKH, TPAHCIOPTYBAaHHSA Ta
BUKOPHUCTaHHS TEIUIOHOCIA, CKJIa/1a€ CHCTEMY HEHTPAJi30BAHOI0 TEIVIONOCTAYAHHS.

Jns 3a0e3meyeHHs] CE30HHOTO HABAaHTAXKEHHS Ta HABAHTAXEHHS Trapsdoro
BOJIONIOCTaYaHHS B SIKOCTI TEIUIOHOCISE BHKOPUCTOBYIOTHCA 3BHYAMHO BOAa, s
MIPOMUCIIOBOTO TEXHOJIOT1UHOTO HaBaHTaKEHHS — map. i mepenayi TeIIOTH Ha BiJICTaHb
y JecsAiTkh abo COTHI KIJIOMETPIB MOXYTh BUKOPHUCTOBYBATHCS CHUCTEMH TPAHCIOPTY
TEIUIOTH B XIMIYHO 3B’SI3aHOMY CTaHi.

3a eudom mennonocia  CUCTEMHU  IICHTPATI30BAHOTO  TEIUIOMOCTAYaHHSA
PO3ILITIOIOTHCS:

- BOJSHI;

- MapoBi.

Buoip TeniioHocis Ta cMCTEeMH TEIVIONOCTAYAHHS BU3HAYAETHCS TEXHIYHUMU Ta
€KOHOMIYHUMU MIPKYBaHHSMH Ta 3aJ1€KUTh TOJIOBHUM YMHOM BIJI:

- TUIY JDKepelna TeIUloTH,

- BUJY TEIUIOBOTO HABAHTAKEHHSI.

PekoMeHayeThCs  MaKCMMadbHO  CHOPOIIYBAaTH  CHUCTEMY  TEIUIONMOCTAYaHHS.
Haiinpocrima cuctema SBIS€TbCS HAWACIICBIIOW B OyAIBHUUTBI Ta HAAIMHIIIO B
ekciutyararii. HalilOuibIn npocTi pilieHHs Ja€ BUKOPUCTAHHS €JUHOTO TEIJIOHOCIA s
BCIX BH/IIB TEIJIOBOTO HABAHTAKEHHSI.

SIKI0 TerioBe HABaHTAKCHHS PallOHy CKIIAAETHCS JIMIIE 3 OINMajeHHs, BEHTUJIAIIT
Ta TapA4Oro BOJONOCTAYaHHS, TO MpHU TemIoQiKalii BUKOPUCTOBYETHCA 3BUYAITHO
IBOTPYOHA BOJIHA cHUcTeMa. B TuX BHmaakax, KOJHM KpiM OITaJICHHS, BEHTHJIAII Ta
rapsiyoro BOJIOMOCTAaYaHHS B PailoOH1 € TaKOXK HE3HAYHE TEXHOJIOTIYHE HAaBAaHTAXKEHHS, AKeE
noTpedye TEIUIOTH MIJABUIIEHOTO0 TOTEHIaly, TMpu Terodikamii parioHaAIbHO
BUKOPUCTAHHA TPUTPYOHHX BOJSHUX cucTeM. OnHa 3 NOJaBajbHUX JIHIA CHCTEMHU
BUKOPHUCTOBYETHCA JUIsl 3a0€3MeUeHHs] HaBaHTa)KEHHS IM1JBUILIEHOT0 OTEHIIaTYy.

B Tux Bumagkax, KOJM OCHOBHMM TEIJIOBUM HAaBaHTAKEHHSM pailoHy €
TEXHOJOTIYHE HABAaHTAXEHHS MIJABUIIEHOTO MOTEHIlally, a CE30HHE TEIUIOBE
HABaHTA)XCHHS HEBEIMKE, B SIKOCT1 TETJIOHOCISI BUKOPUCTOBYETHCS 3BHUANHO TIap.

[Ipu BUOOpI cucTeMH TEMJIONOCTAa4YaHHS Ta MapaMeTpiB TEIUIOHOCIS BPaXOBYIOTHCS
TEXHIYHI Ta EKOHOMIYHI TOKa3HUKHU 3a BCIMa €JIeMEHTaMu:

- I’KepeJio TeIJIoTH;

- Mepexka Ta A00HEHTChKi YCTAHOBKH.

Bubip cucreMu TenjonmocTayaHHsi 3a JxKepeioM TelioTH. EHepreTnyHo Boja
BUTiIHIIIE Tlapa. Bukopucrtanns OararoctymneneBoro mifirpiy Boau Ha TEIL] mo3Bossie
MIBUCUTH MUTOMY KOMOIHOBaHY BUPOOITKY €JIEKTPUYHOI Ta TEIJIOBOI €HEprii, 3aBISKH
YoMy 3pOcTa€ eKoHOMis mnanuBa. [Ipu BHUKOpUCTaHHI MApOBUX CHUCTEM BCE TEILJIOBE
HABAHTAKCHHS MMOKPUBAETHCS 3BUYANHO BIAIPAIILOBAHUM TapOM O1TBII BUCOKOTO THCKY,
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BiJl YOr0 MUTOME KOMOIHOBaHE BUPOOJISIHHS €JIEKTPUYHOI €HEPrii 3HIKY€EThCS.

OcHogHI nepesazu 600U AK MEnJI0HOCIA 6 NOPIGHAHHI 3 NADOM:
1) Beduke MUTOME KOMOIHOBaHE BHUPOOJSHHS €JICKTPHUYHOI eHeprii Ha 0a3l TeIIoBOro
CTIO’KUBAHHS;
2) 30epexenHs koHnaeHcary Ha TEILL, mo Mae oco0yMBe 3HAYCHHS IS €JIEKTPOCTAHIIIH
BHUCOKOTO THCKY;
3) MOXIMBICTH IEHTPAILHOTO PETYJIIOBAaHHS OJHOPIIHOTO TEIUIOBOTO HAaBAHTAXCHHSI
abo 00’e¢gHaHHA PI3HUX BHJIB HABaHTAKEHHS TMPU OJHAKOBOMY BIIHOIICHHI
PO3paxyHKOBHUX HABaHTA)KEHb y AOOHEHTIB, 1110 CIPOIILYE MICIICBE PETYTIOBAaHHS;
4)  o6inmem Bucokid KK cuctemu TeruronocTayaHHs i3-3a BiCYTHOCTI B aDOHEHTCHKUX
YCTaHOBKaX BTPAT KOHACHCATY Ta Mapy, 110 Ma€ MICIE B TAPOBUX CUCTEMAX;
5) migBHIEHA aKyMYITIOIOYH CIIPOMOXKHICTh BOJITHOI CHCTEMHU.

OcHO6HI He)oIIKU 600U AK MENJI0HOCIA:
1) BeJMKI BUTPATH EJIEKTPOCHEPrii Ha MEepeKauyKy MEpEKHOI BOJAM B MOPIBHSAHHI 3 ii
BUTpATaMU Ha MEPEKAYKy KOHACHCATY B MAPOBUX CUCTEMAX;
2) BEIHWKa «YyTJIMBICTB» JO aBapiif, TOMy III0 BTPATH TEIUIOHOCIS Bijl MAPOBHX MEPEK
BHACIIIJIOK 3HAYHUX MMUTOMUX 00’ €MiB mapy B Aekisibka (mpudiauzno 20 — 40 ) pa3iB MeHI,
HDK B BOJSHUX CHCTeMax (MpU HE3HAYHUX TMOIIKO/KEHHSIX MapoBl MEPEki MOXYTh
TPUBAJIO 3AJIMILIATUCSA B pOOOTI, B TOM Yac SIK BOJSHI CUCTEMHU MOTPEOYIOTh 3YITUHKH);
3) BemWKa IMUIBHICTH TEIUIOHOCIS Ta JKOPCTKHM TiApaBIiYHUIN 3B'SI30K MiX BciMma
TOYKAMH CHCTEMHU.

[linBuIIeHHA MapaMeTpiB TEIJIOHOCIA MPU3BOAUTH 1O 3MEHIICHHS J1aMETpiB
TEIJIOBOI MEPEXI Ta 3HMWKEHHIO BUTpAT Juisl nepekaduku (mpu Boai). [Ipm Temmodikarii
HEOOX1JTHO BpaXOBYBAaTH BILJIUB MapaMeTpiB TEIUIOHOCIS HAa ekoHOMIKY TELL.

1.2 Boasimi cucreMu

BoasHi cucteMu TemmonocTayaHHs BUKOPUCTOBYIOTHCS ABOX THITIB:

- 3aKpuTi (3aMKHYTI);

- BLAKPUTI (PO3IMKHYTI).

3akpumi  cucmemu TOOYyJOBaHI HA  OCHOBI  PO3IIMPIOBAIILHOTO  Oaka.
KOHCTpYKTUBHO po3lIuproBaibHl 0aku € CTAJIeBOK0 €MHICTIO, SIKa pO3JAUIbHA Ha JBI
YaCTHHU T'yMOBOIO MeMOpaHow. OHa yacThuHa 0aka yTBOPIOE CO00I0 TOBITPSHY Kamepy,
sKa 3all0OBHEHA ra3oM (3BMYAHO — a30TOM), a 1HILIA — BOJSHY KaMepy, KyAu HaIXOIUTh
BOJa 3 CHCTeMHU. TakuM 4YMHOM, BOJAA, LIO0 BHIAUIAETHCA 3 CHUCTEMM MpH 1 Harpisi,
MoTparuisie mij MeMOpaHy pO3IIUPIOBAILHOIO 0aka 1 CTUCKAE ra3 B MOBITPSHIN Kamepl.
O06'em Oaka BUOMpAEThCS TaK, 100 HAaBITh MPU MAKCUMAJILHOMY HarpiBi CUCTEMH THCK B
HbOMY HE TIEPEBHUIIyBaB MAaKCUMAJIbHO JOMyCTUMOTO. [[71s1 3axucTy Oaka BiJ mapameTpis,
[0 TIEPEBUIIYIOTh PO3PaXyYHKOBI, TOPS 3 HUM BCTAHOBJIIOETHCS 3aMOO1KHUN KilamaH.
[IpoTe B 1OCTaTHBO BEIMKUX CUCTEMAaX MPOCTEKYETHCS CEPHO3HUN HEMOTIK MEMOPaHHHUX
po3lIMpIOBaIbHUX OakiB — ix rabaputu. Piu y TOoMy, mo B ceperHboMmy Oak
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3aMOBHIOETHCS PiAMHOI0 Bcboro Ha 30—60 %, mpuuoMy MeEHII 3HAYEHHSI MPUXOISTHCS
aKkpa3 Ha Oaku BeJUKuX 00'emiB. IIpakTHYHO Iie O3Hayae, 110 Ha BEJIUKUX 00'€KTax, Je
PO3paxyHKOBi 00'eMH 0aKiB CKJIaal0Th ACKUJIbKA THCSY JITPIB, CEPHO3HO BCTAaE MpodaeMa
npo ix posmimieHHa. Tomy Il BEIUMKUX OO0'€KTIB BUKOPHUCTOBYIOTHCS CIEHIaIbHI
YCTAaHOBKH MIATPUMAHHS THUCKY: Oe3HaIipHI 0aKu 3 HaCOCaMH.

3axkpumi cucmemu TOBHICTIO 130JIbOBaHI BiJl aTMOC(EPH, IO 3BOJIUTH JO MIHIMYMY
NPOHUKHEHHS TMOBITPS B cHUCTeMy. /[l KommeHcaiii TeMIepaTypHUX pPO3IIUPEHb
TEIJIOHOCISI B HHX BUKOPHCTOBYIOTBCS MeM6paHH1 pO3MMpIOBaIbHI  0aku, sKi
3aMOBHIOIOTHCS BOJIOIO TIPU HATPIBl CHCTEMH 1 BIJIAIOTH 1l IPH OXOJIOKYBaHHI..

Sx BIAOMO, BIAKPHUTI CHUCTEMH BOJOMIIOTh JCKUTBKOMAa HEAOTIKAMH, 3 SKHUX
HAWCYTTEBINII — 1€ KOHTaKT TEIUIOHOCIS 3 aTMoc(heporo 1 HasBHICTH PO3YUHEHOTO
noBiTpsa. [IpucyTHicTh OynpOamiok MOBITPs HETaTMBHO BIUIMBAE SIK Ha SIKICTH POOOTH
CHUCTEMH B IIJIOMY, TaK 1 Ha i JOBTOBIYHICTh: BUKJIMKAE KOPO3iI0 BHYTPIIIHIX €JIE€MEHTIB,
NOTIpIIY€e Tervionepeaady, MPU3BOJIUTH [0 YTBOPEHHS TMOBITPSAHUX MPOOOK, IIyMYy,
MOpYIICHHS! UUPKYJAIii piguHu. KpiM ToOro, HasiBHICTH MOBITPS MOXKE BHUKJIMKATU
KaBITaIll10, sIKa CIIPUYUHSE 32 COO0I0 pyHHYBaHHS €JIEMEHTIB CUCTEMH, 10 3HAXOMSTHCS B
30H1 KaBiTallli: poO0OYMX KOJIIC HaCOCIB, apMaTypH, MOBEPXHI TPYyO 1 T.1I.

B 3anexcnocmi 6i0 Kinbkocmi mpyoonpoeoodie, 110 BUKOPUCTOBYIOTHCS IS
TEIJIONOCTaYaHHs JaHOI IPYIU CIIOKUBAYIB, BOJISIHI CUCTEMH PO3JILTIOIOTHCS Ha!

- OTHOTPYOHI; - TBOTPYOHI; - TPUTPYOHI; - 6aratoTpyOHi.

MiHiMallbHa KUIBKICTh TPYOOIpPOBOJIB JUIsl BIAKPUTOI CUCTEMHM — OJMH, a IS
3aKpUTOl — JIBA.

HaiiG11b11 mpocToro Ta NepCueKTUBHOKO JIsl TPAHCHOPTYBaHHS HA BEJIMKI BiICTaHI
ABNAECTbCA  OAHOTPYOHA  O€33NMBHA  CHCTEMa  TEIUIONOCTAYAHHS. 1i  MOXKIMBO
BUKOPHCTOBYBAaTH B THUX BHUIIAJKAX, KOJH 3a0€3MEUYETHCA OJHAKOBICTH BUTPAT MEPEKHOI
BOJM, HEOOXIAHOI A 3a0e3MeueHHs ONaaioBajJbHO — BEHTWISIIIIHHOTO HABaHTAKCHHS Ta
JUTSI TapsTY0T0 BOJIOTIOCTauYaHHs a0OHEHTIB MicTa ab0 paiioHy.

Jlnst TerutonocTavyaHHs MICT B OUIBIIOCTI BUITAJIKIB BUKOPUCTOBYIOTH JBOTPYOHI
BOJISIHI CUCTEMH, B SIKUX TEIIJIOBA MEPEXkKa CKIIAIAEThCS 3 IBOX TPYOOIIPOBOIIB:

- MOAaBajJbHOTO,
- 3BOPOTHOTO.
3a J0MOMOTOI0 TI0/IaBAJILHOTO TPYOOIIPOBO Y Tapsiua BOJia MiABOIUTHCS BiJl CTAHIIIT
710 a0OHEHTIB, 3a JOMOMOTOI 3BOPOTHOTO TPYOONpPOBOAY — OXOJOKEHA BOAA

MOBEPTAETHCS HA CTAHIIIIO.

[lepeBakHe BUKOPUCTAHHS B MICTaX JABOTPYOHHMX CHCTEM IOSICHIOETHCS THUM, IO IIi
CUCTEMHU B MOPIBHAHHI 3 0aratoTpyOHMMHU MOTPEOYIOTh MEHIIUX MTOYATKOBUX BKJIAJEHb Ta
JelieBlIl B eKcIuryaranii. JJBoTpyOHI cICTEMH BUKOPUCTOBYIOTHCS B TUX BUIIAJIKaX, AKIIO
BCIM CIIO’KMBavaM paiioHy HE0OXiJIHA TEIJIOoTa MPUOJIM3HO OJHAKOBOIO MOTeHIany. Taki
YMOBHU 3BHYAHO MalOTh MICIIE Y MICTaxX, JI€ BCE€ TEIUIOBE HABAHTAXKEHHA (OMaJICHHS,
BEHTWIALIISI, Tapsue BOJOMOCTAYaHHS) MOXKE OyTH 3a0€3MeUYeHO B OCHOBHOMY TEILJIOTOIO
HU3BKOTO TOTEHITIAITY.

B npomucnoBux paifoHax, Jie € TEXHOJOTIYHE TEMJI0BE HABAHTAKEHHSI M1 IBUILIEHOTO
MOTEHLIaTy, MOXKYTh BUKOPHUCTOBYBATHUCS TPUTPYOH1 CUCTEMH, B IKUX J[BA TPYOOIIPOBOIM
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BUKOPUCTOBYIOTHCS SIK TIOJIaBaJIbHI, & TPETI — SBIAETHCS 3BOPOTHUM. J[0 KOXKHOTO
M0JIaBaJIbHOTO TPYOONPOBOIY MPUEAHYIOTHCS OAHOPOIHI 3a MOTEHINIAJIOM Ta PEKUMOM
TEIUIOBI HaBaHTaXXCHHS. B mpoMuCIOBUX paiioHaxX 3BHYAWHO IO OJHOTO IOJABAIBHOTO
TpyOOINPOBOYy TMPUETHYIOTHCS OMNATIOBAIbHI Ta BEHTWJIALIMHI yCTaHOBKH (CE30HHE
HaBaHTXKEHHS), a 1O JPYroro — TEXHOJOTIYHI YCTAaHOBKH Ta YCTAHOBKH Tapsdoro
BojoniocTadanHs. [Ipu TakoMmy pIllIeHHI CIPOIYIOTHCSI METOIM PETYyJIIOBaHHS BIIITYCKY
terotu Bijg TELIL.

3akpurti cucremu. KinbkicTe mapanenpbHUX TpyOONpPOBOMAIB B 3aKpUTIH CHCTEMI
MOBUHHO OYTH HE MEHII JBOX, TOMY IO MICJIS Biggadi TEIUIOTH B aOOHEHTCHKUX
YCTaHOBKAX TEIUIOHOCIH TOBUHEH TIOBEPHYTHUCS HA CTAHIIIO.

Ha puc. 1 mokazana ogHOoTpyOHA BOJIsSIHA CHCTEMA.

-3

Puc. 1 3akpura 0qHOTPYOHA BOASIHA CHCTEMA TEIVIONOCTAYAHHS
1 — Teruto0OMeHHUK, 2 - oOpaTHas MarucTpaib (T2); 2 - oTonuTensHbIe TPUOOPHI; 3 — TEPMOCTATHUECKUE
KJ1anassel; 4 - nogaromast Mmaructpans (T1); 5 - rmaBHBIN CTOSK; 6 - HUPKYJISALMOHHBIN HacoC.

Ha pwuc. 2 mnokazaHa 3akpuTa JIBOTpyOHA BOJSIHA CHUCTeMa. 3a TMOJaBaJlbHUM
TpyOompoBogoM 1 TemaoBoi Mepexi Boaa MOCTymae M0 a0OHEHTCHKHX YCTAaHOBOK, a 3a
3BOPOTHUM TpyOompoBoioM 11 oxonomxena Boja nosepraerbest Ha TELL.

B 3anexxHOCTi BiJ XapakTepy TEIJIOBOTO HAaBaHTAXKCHHS A0OHEHTIB Ta PEKUMY
poOOTH TETUIOBOI Mepeki BUOMPAIOTh CXEMH MPUETHAHHS a0OOHEHTCHKUX YCTAHOBOK JI0
TEIIOBOI MEPEXKi.
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Puc. 2 3akpurta 1BOTpyOHA BOJSIHA CHCTEMA TENJIONOCTAYAHHS 3 BEPXHBOIO PO3BOJIKOIO:

1 — nomaBanpuwmit (T1) Ta 2 - 3BopoTHiii (T2) TpybonpoBoan; 3 Ta 4 — BiAMOBIIHO MOJABaIbHI Ta
3BOPOTHI YaCTUHH CTOSIKIB; 5 — ONATIOBAIBHUNA MpMiad;, 6 — TEPMOCTAaTUYHUIN KIilamaH; 7 — TOJOBHUMN
CTOSIK; 8 — po3ImHUpIOBalIbHUI 0ak; 9 — moBiTpsHa MniHig, 12 — wmuUpKynauiawic Hacoc; 13 —
TEIUIOOOMIHHUK.

B  TpurpyOHMX cucTeMax TEIUJIONOCTAaYaHHS  3/IMCHIOETHCS  LEHTpaJIbHE
peryJIfoBaHHS JIBOX PI3HOPIIHUX BHJIIB TEIUIOBOIO HaBaHTa)K€HHs. TeMmrieparypa BOJIU B
MoaBaIbHOMY TpyOoTpoBoai | 3MIHIOETHCS 32 3aKOHOM CE30HHOTO HABAHTAXKEHHA, a B
nogaBaibHOMY TpyOompoBoai Il miarpumyeTbess mocTiiHO. OCKUIBKM 10 KOXHOI
MOTaBATHHOI JTiHIT MPUEAHYETHCS TMPAKTUIHO OJHOPITHE TETUIOBE HABAHTAKECHHS, TO POJIb
MICIIEBOTO PETYIIOBAHHS 3HAYHO CIPOIIYETHCSA. B TakMX ymMoOBax MICIIEBE peTyIIOBAaHHS
OTTATFOBAIFHOTO HABAHTAKEHHS MOYKE BUKOHYBATHCS 3a JOTIOMOTOIO PETYJISTOPIB BUTPAT.

OcCHOBHI HEOOIIKU 3aKpUMuXxX cucmem:

1) BUnagaHHs HaKWIy Yy BOJO-BOJASIHHMX MIJIrpiBavax Ta TpyOONpOBOAAX MICIIEBUX
YCTAaHOBOK Tapsv90ro BOJOIMOCTAYaHHs MPH BHUKOPHCTAHHI BOJOIPOBIAHOI BOAM, KA Mae
MIJBUILIEHY KapOOHATHY (TUMYACOBY) )KOPCTKICTh K, >7Mr-eks/;

2) KOpo3isg MICIEBUX YCTAaHOBOK rapsdyoro BOJOIIOCTAYaHHS 13-3a MoJiayl JI0 HHUX
HeJleaepOBaHOI BOJIOIIPOBIIHOT BOJIH;

3) ckmamHicTh OOJaAHAHHS Ta eKCIuTyartalii abOOHEHTCHKUX BBOJIB Trapsdyoro
BOJIOTIOCTAYaHHS 13-32 YCTAHOBKH BOJIO-BOJISIHHX IT1ITPiBaYiB.

Binkpurti cucremu. OCHOBHMM THIIOM BIJKPUTHX CHCTEM TEIJIOTIOCTaYaHHS
ABJISIETbCST TBOTpYOHA cucTteMm. [Mapsiua Boma mocTymae Bin CTaHINi 10 aOOHEHTIB 3a
TpyOonpoBooM . 3BOpoTHA BO/Ia MOBEPTAETHCS 10 CTaHIIi 3a Tpydonposogom 1.

OnanroBalibHI YCTAHOBKH MTPUETHYIOTHCS 0 TETUIOBOI MEPEXKi 32 THMHU K CXEMaMH,
IO 1 B 3aKPUTUX CHCTEMaX TEIJIOMOCTaYaHHS.

OcnogHi nepesazu GIOKpUMUX CUCHIEM 8 HOPIGHAHHI 3 3AKDUMUMU:

1) MOKITMBICTh BUKOPHUCTAHHSI JISl TapPSYOT0 BOAOIOCTAYaHHS HU3bKO MOTCHITIHHOT
TEIJIOTH, KA BIAIpAIIOBaja, BiJ] €JIEKTPOCTAHIIN Ta IPOMHUCIOBUX MiANPUEMCTB;

2) CIpoIleHHS Ta 3/IeHIEeBICHHS a00OHEHTCHKUX BBOAIB (IMIACTAHIIIN) Ta M1BUILICHHS
JIOBTOBIYHOCTI MICIIEBHX YCTAHOBOK Trapsi90ro BOJOTIOCTAYaHHS;

3) MOXIHMBICTh BHUKOPHCTAHHS JUISI TPAH3UTHOTO TPAHCIOPTYBaHHS TEIUIOTH
OJTHOTPYOHOT CHCTEMH.
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OcCHOGHI HeQOIIKU GIOKPUIMUX CUCHEeM:

1) ycknanHeHHs Ta 3J0POKEHHS CTAaHLIHHOI BOJIOMIITOTOBKH;

2) HecTaOUIBbHICTH (3a 3aMaxoM, KOJbOPOBICTIO Ta IHIIIMMH CaHITAPHUMHU SIKOCTSIMH)
BOJIY, IIO TIOCTYIIAE 0 BOJAO PO300pY IMpH 3aJIEKHIM CXeMi NpUETHAHHS ONaTIOBAbHUX
YCTaHOBOK 10 TEIUIOBOI Mepexi, 10 MoXe OyTu ycyHeHo mnpu mnpaktuyHo 100% - omy
NpUETHAHH] ONATIOBAJIbHUX YCTAHOBOK 32 HE3aJIC)KHOIO CXEMOI0;

3) yckmamHeHHS Ta 30UTbIIEHHS O00’€My CaHITAPHOTO KOHTPOJIO CHUCTEMH
TEIUIONOCTaYaHHS;

4) yckmamHEHHS eKCIUTyaTalli 13-31 HECTaOUIbHOCTI TiAPABIIYHOTO PEXKUMY
TEIUIOBOT MEpPEeXi, 3B’S13aHOI0 3 3MIHHUMHU BUTPaTaMH BOAM B 3BOPOTHIM JIHIT;

5) yckilagHEHHsSI KOHTPOJO0 TePMETUYHOCTI CUCTEMH TEIUIONOCTAYaHHs B 3B SI3KY 3
TUM, 10 B BIJKPUTHUX CHUCTEMax TEIJIONOCTAYaHHS BUTPATU MIDKUBICHHSI HE
XapaKTepU3yIOTh UIIIbHICTh CUCTEMH.

1.3 IlapoBi cucremn

[TapoBi cucTeMu COPYIKYIOTHCS IBOX THIIB:

— 3 TIOBEPHEHHSIM KOHJICHCATY;

- 0e3 MOBEpPHEHHS KOH/ICHCATY.

B mpaktuii npomMuciaoBoi Temnogdikamli MHMPOKO BUKOPHUCTOBYETHCS OJHOTPYOHA
rapoBa cucTema 3 MoBEepHEHHIM KoHaeHcaty (puc. 3). I[lap Big BinOopy TypOiHU MOCTyHae
B OJTHOTPYOHY MapoBy Mepexy I Ta TpaHCIOPTYEThCS 32 HEIO JI0 TEIJIOBUX CIIOXKHBAYIB.
Konnencar moBepTaeThCcsi BiJl CIOXKHBA4IB JI0 CTaHIi 3a KoHjeHcaTompoBojoMm II. Ha
BUMAJ0K 3yNMUHKHU TYpOiHU a00 HEJOCTaTHIN MOTYXKHOCTI B1I0OOPY nepeadadyeHa pe3epBHa
nojayva mapy J0 Mepexi uepe3 peayKIliiHO — OXOJI0/KyBalIbHY YCTAaHOBKY.

11
- L .
Puc. 3 — OnHoTpyOHa nmapoBa cucTeMa TeIJIONOCTAYaHHS 3 IOBEPHEHHAM KOH/IEHCATYy.
1 — mapoBa Typ6iHa; 2 — NOBITPSHUNA KpaH; 3 — PeAYKLUIHHO — OXOJOIKyBaJbHa YCTaHOBKA; 4 —

HarpiBaJIbHUI MpHUJIaa; 5 — 3BOPOTHUH KiamaH; 6 — KOHIACHCATOBIBIIHHUK; 7 — KOHJIEHCATO30IpHUK; 8 —
Hacoc; 9 —3acyBka, 10 — nmaponposiz, 11 — KOHIAEHCATONIPOBIL.
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Cxemu mpueqHaHHS aO0OHEHTCHKMX YCTaHOBOK JI0 MApOBOI MEpeXki 3alexarh Bij
KOHCTPYKIli IUX YCTaHOBOK. SIKImIO map Moke OyTH TojaHuii Oe3mocepenHbo [0
yCTaHOBKH a0OHEHTa, TO MPHUETHAHHS BUKOHYETHCS 3a 3aJICKHOI0 CXeMOr0. SKIIo map He
MOke OyTH TmomaHWii O€3MOoCepeHhO JO YCTAHOBKM aOOHEHTa, TO MPHUETHAHHS
BUKOHYETHCS 32 HE3aJIS)KHOIO CXEMOIO Yepe3 TEII000MiHHUK.

KonneHncaTr BiIBOIUTHCS KOHJICHCATOBIABIIHMKOM 6 10 30ipHOTO pe3epByapy 7,
3a0HUpaAETHCS BiJl HHOTO HACOCOM 8 Ta MEPEKAYYETHCS 32 KOHACHCATOPOIIPOBOAOM TEIIIIOBOT
MepeKi MOBEPTAETHCS A0 cTaHIii. i 3aXUCTy yCTaHOBOK BiJI MMOAA4l O HUX KOHACHCATY
BiJl KOHICHCATOMPOBOAY TEIUIOBOI MEpEeXi TMICis Hacoca 8 BCTAHOBICHWW 3BOPOTHIM
KJIamnaH S.

IIuTaHHa 111 CAMOKOHTPOJIIO

1. [TopiBHs¥TE BOSHI Ta TAPOB1 CUCTEMH IIEHTPAII30BAHOIO TEIJIoNOCcTayaHHs. SKi iX
nepeBaru Ta HeJl0MiKu?

2. UuM MOSICHIOETHCS TIEpEeBaKHE BUKOPUCTAHHS MpHU TeIIodikailii BOJISIHOI CUCTEMU?
3. [TopiBHsMTE 3aKpUTI Ta BIAKPUTI CUCTEMHU TEIUIONOCTadyaHHA. fIK1 iX mepeBaru Ta
Heoiku? O6acTh JOIUIBHOTO BUKOPUCTAHHS KOKHOI CHCTEMU.

4, Sxi mapameTpu, 10 XapaKTEPU3yIOTh PEXUM POOOTH OMATIOBAILHOI YCTaHOBKH,
BUKOPHUCTOBYIOTBCSL ISl TPYHOBOTO a00 MICIEBOTO PETyJIIOBaHHS OMaTIOBAbHOI
YCTaHOBKHU?

S5. [Ipu sKiil CTPYKTypi TEIJIOBOTO HABaHTAXEHHSI JOIIJILHO BUKOPUCTOBYBATU
TPUTPYOH1 BOJSIHI CUCTEMU TEIUIONOCTAYaHHS ?

6. SIxi mepeBaru 3abe3mnedye MpHUETHAHHS OMATIOBAIbHOI YCTAHOBKMA Ta YCTAHOBKH
raps/doro BOJOIOCTaYaHHS /10 BOJSHOI TEIJIOBOI MEpPEeXi 3a MPUHIMIIOM 3B’SI3aHOTO
peryJiroBaHHs?

7. [Ipu sKiit CTPYKTYpl MICHKOTO TEIJIOBOTO HABAHTAXKEHHS MOKJIMBO BUKOPHUCTAHHS
OJTHOTPYOHOTO  (OJHOCIPSIMOBAHOTO) TPAH3UTHOTO TPAHCIOPTYBAHHS TEIUIOTH Y
BIJIKDUTHX CHUCTEMAX TEIUIONOCTauYaHHs?
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JEKIIS 2 MONEPEKEHHS HAISBUYAMHUX CHUTYALUA 1PH
EKCILTYATAIII TEIJIOBUX MEPEX

2.1 XapakrepucTHKA 00’ €KTA eKCILUTyaTamii

TenmoBi Mepexi Bia cydacHuXx TEI[ Ta mOTyXHHUX KOTEIBHHUX € CKJIQJHUMU
JOBIMMHM Ta pO3TATYKEHUMHU TIAPABIIYHUMU CHCTEMaMH, SIKI CKJIQalOThCs 3
TpyOOIIPOBO/IB PI3HUX JlaMETPiB Ta 3HAYHOI JTOBXKHHH, BEIMKOI KIJIBKOCTI HAaCOCIB,
€EMHOCTEH Ta IHIIMX TPWIANIB, SKI HEOOXIMHI IJis Tepedadi TeIuIoBOI eHeprii 3a
JIOTIOMOTOI0 TETIJIOHOCIS - MEPEXKHOT BOIM 200 Tapy Bij JKepes TEIJIOTH CIOKUBaYaM.

CyuacHui PO3BUTOK CUCTEM IIEHTPaII30BaHOTO TEIUIONOCTAaYaHHs
XapaKTePU3y€eThCsl HACTYITHUMU TEHICHITISIMU:

- 3pOCTaHHSAM KUIBKOCTI JDKEpen TEIUIOTH, TMPAIlOlouuX B  €IWHOT CHUCTEMI
TEIJIONOCTaYaHHs MICT;

- YCKJIQJHEHHSIM CTPYKTYPH TEIUIOBOT'O CIOKUBAHHS B 3B’SI3KY 31 30UIBIIEHHSAM KpIM
TPAJAMIIIITHOTO HAaBAaHTAXKEHHS OMNAJCHHS Ta Taps4oro BOJOMNOCTAYaHHS TEIUIOBOTO
HABAHTA)KCHHS BEHTWIAIT Ta KOHIUIIIOBAHHS TMIOBITPS, a TaKOX PI3HOMAHITHOTO
TEXHOJIOTTYHOTO HABAHTAKECHHS,

- 30UTBIIEHHST KUTBKOCT1 CIIOKMBAYIB, JIJISl IKUX MPAKTHYHO HEJOMYCTUMI MEPEPBU B
mojaul TEIUIOTH: MPOMHCIOBUX MIANPUEMCTB, Ha SKUX HE JIOMYCKAEThCA TEPEPUB
TEXHOJIOTTYHOTO MPOLIECY; JTIKYBaJIbHUX 3aKJIa/(1B; BACOKOKIACHUX IOTENIB Ta 1H.;

- 3HIDKEHHS. ~ KOHKYPEHTO3JAaTHOCTI  IIEHTPaJi30BAHOTO  TEIUIONOCTAYaHHS B
MOpPIBHSAHHI 3  IHIIMMH  crocoO0amMu  3a0€3MeyYeHHsT  TEIJIOBOK  E€HEPri€ro
(meueHTpanaiz0BaHUM, Fa30BUM, 3 BAKOPUCTAHHIM BTOPUHHHUX €HEPrOpECypCiB Ta 1H.).

JlocBiT OaraThOX KpaiH, B SKAX IIHPOKO BUKOPHUCTOBYIOTHCS CHCTEMHU
LEHTPaII30BaHOr0 TEIIONOCTa4YaHHs, MOKA3ye, IO ICHY€E Bl OCHOBHI MPUYUHH MMOPYILIEHb
MIPH [IEHTPATi30BaHOMY TETUIONOCTAYaHHI:

- NOPYILIEHHS TEMIONPOBO/IIB;

- panToBi BTPATH 3HAYHOI MOTY>KHOCTI JKEPEN TeTIOTH.

3HIKEHHS HAJIMHOCTI AII0YUX TEIUIOBUX MEPEX B CHCTEMaX TPAHCIOPTYBAaHHS Ta
PO3MOJTY TEIUIOTH MOSICHIOETHCS YMOBAMHU 1X CIIOPYIXKEHHS Ta €KCIUTyaTallii:

- CKJIQJIHICTh BHKOHAHHS OyMIBEIbHO — MOHTQXHUX POOIT B HECHPHUITIMBUX
I'PYHTOBHUX Ta KJIIMaTUYHUX YMOBAX;

- HEMOXJIMBICTh TOCTIMHOTO BI3yaJbHOTO KOHTPOJIIO CTaHy TEIJIOBOI MEpPExi B
MpolLect eKCIuTyaTalli;

- HECIIPUSATIMBUMHU 30BHIIIHIMKM YMOBaMH, $KI CHPHUSAIOTh 30BHIIIHBOI KOpO3li
MiJI3EMHUX TEIUIONPOBOMAIB B Jiala3oHi KOPO31MHO — HEOE3MEeUHUX MpU MiJABUIICHIN
BosorocTi temmeparyp (70 — 90 °C);

. y4acTIO B MPOEKTYBaHHI Ta CHOPYIKEHHI TEIJIOBUX MEPEX HEeCHellaai30BaHuX, a
BIJIMOBIJIHO, HEAOCTATHHO KBaTi(iKOBAaHMX MPOEKTHUX Ta OyMiBEIHbHO — MOHTaKHUX
oprasizailiii, 1Mo Majl0 MacOBUH XapaKTep, OCOOJMBO MPHU OYIIBHUIITBI PO3MOIITHUUX
MEPEeK;

- CIOPY/KEHHSIM TEIJIOBUX MEPEX 13 CTAJIEBUX TPyO 3arajibHOTO MPHU3HAYEHHS, SKI
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HaW9acTIIe He BIAMOBIJAIOTh BUMOTAaM EKCIUTyaTallli TeTUIOBHX MEPEXK 3a SKICTI0 METally
Ta CTaJEeBOTO JIUCTA, 13 AKUX BUTOTOBJISIOTHCS TPyOH;

- BIJICYTHICTIO TIPOMHUCIIOBOTO BHUPOOHUIITBA TEIUIOMPOBO/IB IMOBHOI 3aBOACHKOI
TOTOBHOCTI, KOHCTPYKIISl SIKUX 3a0e3ledye 3aXHCT CTalleBUX TPYyO BiJ KOposii Ipu
HECIPUSATIMBUX YMOBAX, a TEIJIOBA 130111151 — HU3bK1 BTPATH TEILJIOTH;

- 1HTeHCH(IKAIIEI0 KOPO3IMHUX IPOIIECiB BHYTPIIIHIX MOBEPXOHBb TPYyO BHACIIIOK
HEJOTPUMAaHHS SKOCTI MEPEXHOI BOJM 13-3a TOPYIIEHb BOJHO — XIMIYHUX PEXKHUMIB
CHUCTEM TEIUIONOCTaYaHHs, 3B’S3aHUX 3 PEKUMaMHU BOJIOMIATOTOBYMX ycTaHOBOK TEI]
(KOTEepHMX); HE3aJOBUIHPHOIO EKCIUTyaTalll€l0 TEIUIOBHKOPUCTOBYIOUMX YCTAaHOBOK Ta
CUCTEM, SIKI HaJekaThb CIOXHBayaM Teruia (MiJACOC TMOBITPS, MEPETOKU BOAOIMPOBITHOI
HEoOpoOIIeHOT BOAM JO MEPEXHOI BOAM UYepe3 HEMUIBHOCTI B a0OHEHTCHKHX
TEIJI000OMIHHUKAX Ta iH.);

- C1a0KOI0 OCHAILEHICTIO CHUCTEM TPAaHCIOPTYBaHHSI Ta PO3MOMALTY TEIUIOTH
(TerIoBUX MepekK) 3aco0amMu IUCTAHIIIMHOTO KOHTPOJIIO Ta YMPABIIHHSA 13 3B’SI3aHUMU 3
MM OUIBII CKJIQJHUMH YMOBAaMH €KCIUTyaTallli, B TOMY WYHCII TNpHU JIKBIyBaHHI
MO>KJIMBHX MOPYIIEHb B POOOTI MEPEK.

2.2 SIKiCcTh TeILIONMOCTAYAHHSA

Hpyra 3anava ekcrutyarauii CLT nossrae B 3a0e3ne4eHH1 IKOCTI TETIONOCTaYaHHS.

B BIAMIHHOCTI BiJi CUCTEM EJIEKTPOIIOCTAYaHHS, /1€ AKICTh E€JIEKTPUYHOI €HEeprii
HOPMOBAHO Ta 3aKpIIUIEHO BIAMOBIIHUMH CTaHAApTaMU, AEP>KaBHOIO CTAHJIAPTY HA SIKICTh
TEIUIOBOI €HEprii B CHCTEMax TeIionocTtayaHHs Hemae. JlocmikeHHs B 1€l 00iacTi
MOKa3aJld, 10 TaKWi CTaHIApT B MPUHLUII HE MOXKE OyTH CTBOPEHHI, TOMY HUTaHHS
HOPMYBAHHS SIKOCT1 TETUIOBOI €HEPTii BUPILIYETHCSI HACTYITHUM YHHOM.

EnexTpuyHa Ta TEMjoBa eHepris SABISIIOTHCS TOBAPOM, IKUU Ma€ crieur(iuHi sIKOCTI:
€HEPril0 HEMOXKJIMBO CKJIAJyBaTH, ii BUKOPHCTaHHI BUKOHYETHCS MPAKTUYHO B MOMEHT
BUPOOHUITBA(/IJISI €NIEKTPOEHEPrii) Ta 3 OyAb-SIKUM TPAHCIOPTHUM 3aIli3HIOBAHHSIM (JJis
TeroBoi eHeprii) Ta i1H. Tomy B JOroBopi eHepromoctayaHHs (TOOTO B JOTOBOpI
TEIJIONIOCTayaHHs) B 000B’A3KOBOMY MOPSAKY MOBUHHI OyTH BKa3aH1 HE JIMIIE KUIbKICTh
TEeIJIOBOI €Heprii, Ta 1 11 AKICTh.

Axicmb  mennogoi eHepeii — BIANOBIAHICTE TEPMOJMHAMIUYHUX TApaMeTpiB
TEIJIOHOCIS (TeMIlepaTypH mapa Ta MEpPEeXHOI BOJU B T0JIaBAILHOMY TPYOOIPOBOII Ta iX
THUCK), @ TaKOX JOMYCTUMI 3HAYEHHs iX BIAXWJIEHHS BIJ JOTOBIPHUX YMOB pOOOTH
TEIJIOCIIOKMBAIOYMX YCTAHOBOK CIOKMBaya. fICHO, IO MepepaxoBaHl BHILE MapamMeTpH
TEIJIOHOCISI HE MOXYTh, @ TOMY HE MOBUHHI OyTHM OJHAKOBMMHU /JIsi BCIX CIIOXKHBayiB
TEIJIOTH: BOHM 3aJI€KATh Bl PEKUMY pOOOTH TEXHOJIOTIUHHUX YCTAHOBOK, aKyMYJIIOIOUIi
CIIPOMOJKHOCT1 OTOPO/DKYIOUMX KOHCTPYKIIM OmnaatoBajIbHUX OyAiBeNb, JOMYCTUMOTO
piBHS KOMQopTy Ta iH. ToMy eHepronocrayaabHi OpraHizailii TOBUHHI BU3HAYaTH SIKICTh
TEIJIOBOI €HEPrii 3 KOKHUM CIOKHMBauyeM ab0 TPYINOI0 CIOKHUBA4iB (HAPUKIIAL, KATIOBI
OyniBii), BUXoAsun 13 TexHojoriyHux moxkiuBocted CL[T, moumHaroum Bix mkepena Ta
3aKIHYYIOYH TEIJIOBUM BBOJIOM CIIO>KHMBAya.

BpaxoByroun, oo terioBux Mepex Bin kpynHux TEL] Ta koTenpbHUX MpueaHaHI
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COTHI TETUIOBUKOPUCTOBYIOYMX YCTAHOBOK Ta CUCTEM, MPUPOJIHO, 0 BUAAYA TETUIOTH BiJl
JoKepen Moxke 3aiicHioBaTucs 3a cepenHiM st CIHT mapamerpam, a 1HIMBITyasibHI
0COOJIMBOCT1 PEKMMIB POOOTH TEIIOBUKOPUCTOBYIOUMX YCTAHOBOK Ta CHCTEM MOBHHHI
KOMITEHCYBATUCS BUTPATAMHU TEIIJIOHOCIS.

KpiMm KUJIBKOCTI Ta SKOCTI TEIJIOBOI €HEprii BaXKJIMBUM IMOKa3HUKOM, TTOB’SI3aHUM 3
AKICTIO TEIJIONOCTAYaHHs, SBISETHCA PEKUM CIOXKUBaHHA eHeprii. [lokazHUKM pexumy
CIIO’KMBaHHS €HEprii MOBHHHI BiJ0Opa)KaTUCS B JJOTOBOP1 €HEPronoCcTavyaHHs.

Pesxcum euxopucmanna mennogoi ewepeii — BIANOBIAHICTD pEATbHUX BHUTpAT
TEIJIOHOCIS Ta TEMIEpPaTypu 3BOPOTHOI MEPEKHOI BOJIH, KA MOBEPTAETHCS CIIOKUBAYECM
710 JKEpelia TEIUIOTH, TOTOBIPHUM (PO3PaxXyHKOBHUM ) 3HAUCHHSIM.

2.3 MeTO)II/I BUSIBJICHHA Ta JIiKBiIla]_[ﬁ YHIKOI’KEHb B CUCTEMAX TEIVIOMOCTAYaHHA

Btpatu Boau 3 Mepexki MOMOBHIOIOTHCS 3M'SKIIECHOIO, JI€aepOBAaHOI0 BOJOIO, a IIe
nmoTpedye OyMIBHUITBO KOIITOBHUX BOJO MiAroToBuMx yctaHoBok Ha TEIL[ a6o B
KOTEJIbHUX Ta JOJATKOBUX BUTPAT MaTepialiB Ta €Heprii B MPOIIeCi eKCILTyaTallii.

3abe3neueHHs] BUCOKOT IIIJILHOCTI CUCTEMH Ta 3MEHIICHHSI BUTPAT ITKUBITIOIOTII
BOJIM SIBJIAIOTHCSL MOCTIMHUMH Ta BaXJIMBUMHU 3aJa4aMH EKCILTyaTaliifHOrO MEepCOoHaIy.
IibHICTh CHUCTEMHU TEIUIONOCTAYaHHS XapaKTepU3ye 3arajibHUM piBEHb EKCILTyaTarlii
TEIJIOBUX MEPEK.

OpHe 3 MOKIIMBHX MICITh BTpAT MEPEKHOT BOIH:

— BOJIO-BOJISIHI KOXKYXOTPYOHOr0O THITy MiJIrpiBayl rapsyoro BOJAONOCTAYaHHS, SIKI
BCcTaHOBIOIOTHCA Ha I'TIT abo MTII B 3akpuTux cucTemMax TEIIONOCTayaHHs,

- OMNAJIOBAJIBbHI BOJO — BOJSHI MIiAIrpiBayl MPU HE3AJIEKHIA CXeMl NpPHUETHAHHS
OTATIOBAIFHUX YCTAaHOBOK.

MepexxHa Bo/1a 4aCTO HE3aKOHHO BiIOMPAETHCS B CUCTEMAX CIIOKUBAYIB JJIs1 PI3HUX
rocrnofapuux moTpeO. JIJis BUABICHHS BTpaT Ta HE3aKOHHUX BiOOPIB MEPEXKHOI BOJU
JOIJIBHO TIPOBOJUTH €MI30JUYHI BUMPOOYBAHHS MIUIBHOCTI CHUCTEMH 3a JIOMOMOTOIO
n00aBKK 0 THKUBIIOOYINA i (aroopeciiny, skuil gapOye ii B 3eJeHHI KOJIp, YUM
TMIOJIETIITY€E BUSIBIIEHHS MICIIb BTpaT B MEPEXi Ta BiAOOPY MEPEKHOI BOU B aDOHEHTCHKHX
yctaHoBkax. ®mroopeciiin Oe3medyHuii 1 TOMY 3 JIO3BOJIy CaHITAPHUX CIYKO MOXKe
BUKOPUCTOBYBATHUCS JUIsl IEPEBIPKHU MIUIBHOCTI CUCTEMU TEIIONOCTAaYaHHS.

JIy1st mpoBeieHHsT CUCTEMAaTUYHOT TPO(ITAKTHYHOT POOOTH 3 BUSIBJICHHS MICIIb BTpaAT
TEIJIOHOCIS 3 TEIJIOBUX MEPEK 3aKPUTUX CHCTEM TEIUIONOCTAYaHHSI Ta YCYHCHHS BTpaT
MOXe OyTH BUKOpHCTaHa cUcTeMa aucTaHiiiiHoro BusiBiieHHs BTpaT (CABB). Cucrtema
0a3yeTbcsi Ha YIbTPAa3BYKOBUX BUTPATOMIpax, $KI BHUMIPIOIOTh BHUTPATH BOJIU 3a
MOKa3HUKAMM  JIaTYMKIB, SIKI BCTAHOBJIOIOTHCS HA TOBEPXHSAX TPYOOIMpPOBOIB.
Oco0uBICTh CUCTEMU MOJSATAE B 1i CIPOMOMXKHOCTI BUSIBUTH JUISTHKY 3 MaKCUMaJIbHUMU
BTpaTaMH, IICJISI YCYHCHHSI SIKUX BHSBJISETHCS AUISHKA 3 MCHIIMMH BTpaTaMu. TakuMm
YUHOM, TTOCTiZIOBHO BUSBIISIFOTHCS MICIISI BCIX BTPAT BiJ MaKCUMaIbHUX J0 MiHIMaJIbHHX.

BunukHEHHS pO3pHBIB Ta HEIIUIBHOCTEH — OJTHA 3 HAWYACTININX IPUYHMH BiJIKa3iB Ta
aBapiil B TEMJIOBUX MEpexKax.

O3HaKko010 pO3prBY 200 HENIUTHHOCTI BOJSHOT TETIOBOT MEPEXKI PaxyeThCs MaiHHSA
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THCKY B TOUIll PETYJIIO€ MOTO TUCKY a00 B HEUTpaIbHIN TOYIl CUCTEMU TEIIONOCTAYaHHS,
10 BUKJIMKAHE 3HAYHUMHU BTPAaTaMU BOJU 3 CUCTEMHU.

JIist miATpUMKH 3a/IaHOTO THUCKY MPUXOAUTHCS 30ublryBaTu mimkuBieHHs CLT
3BEpX HOPMAJIbHOTO 3HaueHHA. EkcrutyaTtaiiiHuii mnepcoHaid MOBUHEH MaTH YITKO
pPO3pOOJICHUI TIaH AiH, SKWUK 3a0€3MeUnTh 3HAXOJKEHHS MICIh BTpAT B MiHIMaJbHUM
TEpMiH.

[Ipn pizkoMy 30UIBIICHHI TMDKUBJICHHS YEProBUNM TEPCOHAN TeIJIOMEpexKi
BCTAHOBJIIOE TIPOTATOM 2 — 3 TOAWH KOHTPOJB 3a POOOTOIO0 MiKUBIIOIOUINA yCTaHOBKH.
[IpoTsroM 1bOro Mepiosy TEIIOBUI PEKUM MEpEXi MATPUMYETHCS HE3MIHHUM, IJI TOTO
mo6 TepMiuHI 3MiHM 00’€My BOAM B CHUCTeMi HE BIUIMHYJIM HA BUTPATH BOIU IS
T JOKABJICHHS.

OnHOYacHO MPUHMAIOTHCS MIpH 3 MOIIYKY MiCIb BTpaT BoAu. /[ nboro B mepury
Yyepry MpOBOAMTHCS 30BHIIIHIN OIS MEPEXi, MPU SAKOMY MicClie BTpaT BOJU MOXe OyTH
BUSBJICHO:

- IO CHITY, 1110 CTaHYB;

- 0 BOJI, 1110 BUCTYNMJIA HAa TIOBEPXHI;

- [0 CWJIBHOMY MApIHHIO MO Tpaci TEIJIONPOBOY Ta 3 TEILUIOBUX KaMep;

- 10 XapaKTepHOMY IIyMy IIPH MPOTiIKaHHI BOJU.

B nepiry uepry ornsigaroThCcs TEMIOBI MEPEXKI:

- HaOLIBII CTapI;

- 3HAYHO 3HOIICHI JUISHKU,

- HEIaBHO BBEJICHI JI0 €KCIUTyaTarlii.

[TapanensHo 3 30BHIMHIM orisaoM Ha TEL| mpoBoauThes nepeBipka repMeTUYHOCTI
CTaHLIMHOI yCTaHOBKH, 110 migirpiBae (6ounepnoi). Ciig MaTy Ha yBasi, 110 HaBITh IPHU
PO3pHBI JIMIIE OJHIET 3 TPYOOK MEPEXHOIr0 MiAirpiBaya BTPATU MEPEXKHOI BOJIU MOXKYTh
OyTH 3HAUHUMU. BUSBUTH BTUPATH MEPEKHOI BOAM O KOHACHCATOPY MOMIIUBO Pi3HUMH
crioco0aMu, HaINpUKIaJ] IUIIXOM XIMIYHOTO aHaji3y Ha >KOPCTKICTh Ta JyXHICTh. [Ipu
HAJIXO/DKCHHI MEPEeXHOT BOJIU 3 KOHICHCATOM OPCTKICTh Ta JIYXKHICTh KOHJICHCATY
T1JIBUIIYFOTHCA.

Jpyrum cmocoboM TEpeBIpKM TepMETUYHOCTI MepekHoro mimirpiBaya TEI]
ABJIIETHCS MIOPIBHSAHHS BUTPAT Mapy Ta KUIbKOCTI KOHJEHCATY, 10 MOBEPTAETHCS. JHAUHE
iX pO3XO/KEHHSI CBITYUTH MPO HASBHICTh BTPAT MEPEXKHOT BOJIH.

Tperiii cmocid — crocTepekeHHs 3a piBHEM KOHJIeHcaTy B miairpiBadax. [lpum
BTpaTax MEpEeXHOI BOJU pIBEHb KOHAEHCATY B MiAIrpiBayl, € € BTPATH, BCTAHOBIIOETHCS
BUILIE 3BUYAWHOIO, a MPU 3HAYHUX PO3PUBAX TPYOOK MOXKE BIAOYTHCS IMEPENOBHEHHS
MiJIirpiBaya KOHACHCATOM.

[Ipu 3HauHMX BTpaTax BOJM B MapOBHMM MPOCTIp MIAIrpiBaya MOKJIMBA Cepio3HA
aBapiil 13-3a MomnajaHHs BOAU B TypOiHY NPU HE CHPALIOBAHHI aBapiiiHOTO noruiaBka. s
CUTHaJII3aIli po3puBYy a0 HEUIUILHOCTI TPYOOK BCl CTalllOHAPHI MiAIrpiBayl MOBUHHI OyTH
oOjanHaHl cojeMmipaMu, sKi JaloTh IMIYJIbC Ha CIPAlbOBYBAHHS CBITJIOBOrO abo
3BYKOBOTO curHaiy. [Ipu mBuakoMy migidomi piBHS KOHACHCATY MiAIirpiBad MOBUHHUN
OyTH HEraitHO BIAKJIIOYCHUM.

[lepeBipka repMETUYHOCTI MIITPIBATHLHOI YCTAHOBKH MOKE MPOBOJUTUCS IILISTXOM
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MOYEpProBOro BIAKIIOUEHHS Bi Mepexi OKpemux migirpiBauiB. Ilpu BiakimtoueHH1
ne(MEKTHOTO MiAirpiBaya BTpaTH BOJAU 3 MEPEK1 MPUITHHSIIOTHCS.

Skimo Tpu  30BHIMIHBOMY OIJIS/II  MEPEeXi Ta TIepeBiplli TepMETUYHOCTI
HiIrpiBAIbHOI YCTAHOBKU HE MOKJIMBO BUSBUTH MICIE BTpAT, TOA1 BUKOHYETHCS JI€TallbHA
nepeBipka TEPMETHYHOCTI IUIIXOM TOYEProBOTO BIAKIIOUECHHS BiJ MEPEXi OKpPEMHUX
a0OHEHTCHKUX JUISTHOK TEIJIOBOI MEpEeXi Ta CHCTEM CIOCTEPEXEHHsS 3a poOOTOIO
M1JKUBIIIOI0U01 yCTaHOBKHU. [lpm BiakmroueHHI JepeKTHOro oOJjagHaHHS I1HKUBIICHHS
PI3KO 3MEHIIYETHCS, a Ha BIAKIIOYEHINH ACPEKTHIA TUISHII CHOCTEPIraeThCs MIBUIKE
MaJIHHSI CTATUYHOTO TUCKY.

B ocranHi poku po3po0iieHI Ta IMIMPOKO BHUKOPUCTOBYIOTHCA €INEKTPOHHO —
aKyCTM4YHl TNpUIaad PI3HUX KOHCTPYKIIN [JIsi BHU3HAYEHHS MICIb TMOIIKO/KCHb B
Mi3eMHUX TEIUIONPOBOAAX Ta BOJAOBOJAX. Takui Npuiaa CKIAJA€TbCA 3BHYAWHO 13
IITAHTH, B HWKHIA YacTHHI SKOT PO3TALIOBAaHMM aKyCTUYHUM JAaTYUK , B BEPXHIA —
CTPIJIOUYHHUM 1HAMKATOP, THI3Aa TeJePOHIB Ta PYUYKH peryisaTopiB 1mymy. Ilpuman
NPU3HAUYEHUN I  BUSBJICHHS MICLUb IOLIKO/JKEHb MLUIIXOM  O€3M0CcepeIHbOro
IPOCIYXOBYBaHHSI 3 IMOBEPXHI IPYHTY ab0 MOBEPXHI JOPOKHBOIO MOKPUTTS IO Tpaci
TEIJIONPOBOAY  aKyCTUYHHUX  IIyMiB,  SIKI ~ BUIPOMIHIOIOTBCS  TOIIKOKEHUM
TpyOOIIPOBOJOM; €JNEKTPOMArHiTHUM celicMonpuiiMay, BKIOYEHUH [0 Mpuoopy,
MEPETBOPIOE MEXAHIUHI KOJMBAHHS TPYHTY B EJICKTPUYHUN CHUTHAN, IHIYKIIS SKOTO
NEPEelacEThbCsl Ha TOJOBHUU TeileoH Ta CTPUIOYHMN CHUTHami3aTtop. BukopucranHs
npuwiagy 3MEHIIye Yac BU3HAYCHHs MiCIb BTpaT, B 3B’S3Ky 3 YHM, SK IPaBUIIO,
BUKJIIOUAETHCS HEOOX1THICTh B MPOOHUX 1IypHOBKaX.

2.4 BunpoOyBaHHs TEeIJIOBHUX MepPex
[Tpu npuiiMaHH1 10 eKCIUTyaTallii 3H0B MOOYA0BaHUX TEIJIOBUX MEPEXK, a TAKOXK JIJIs

MEePEBIPKU CTaHy AIIOYUX MEPEXK MPOBOIATH iX BHUMPOOYBaHHSI. MeTow BUIIPOOYBaHb
3BAYANHO CIIY’KAaTh:

1) nepeBipka poOOTH Ta BUSBICHHA NedeKTIB OOJaJHAHHS NMPU HANUOUIBII
HABAHTAXKEHUX T1JIPABIIYHUX Ta TEIUIOBUX PEKUMAX;
2) BU3HAYCHHS TEXHIYHUX XapaKTEPUCTHK, HEOOXITHUX I HOPMYBaHHS

MOKA3HUKIB TETUIOBUX MEPEK, HACOCHUX IMICTAHIIIN Ta T.II., & TAKOXK — JIJIs
PO3p0o0KH HAMOUIBIN parioHanbHUX pexxuMiB poootu CLT;

3) KOHTPOJIb (DaKTUYHUX TEXHIYHUX MOKA3HUKIB CTaHy Ta PEKHUMIB pOOOTH
TEIJIOBOI MEpPEXl Ta €JIEMEHTIB ii 00JIafHaHHSA, BUSBJICHHS MPUYUH iX
BIJIXWJICHHS B1J] pO3PaXyHKOBHUX a00 paHillle BCTAHOBJICHUX 3HAUYEHb.

OcHOBHI BUJIM BUIIPOOYBaHb:

1) TiApaBIIYHI: HA MIIHICTh T4 T€PMETUYHICTh (LIIJIBHICTD), HA TIAPABIIYHUN
omip (BTpaT THCKY) okpeMux enemenTtiB CLT;
2) TETJIOBI: HA MAaKCUMAJIbHY TEMIIEPATypPy TEIJIOHOCIS Ta Ha TETJIOB1 BTPATH.

[ppaBmiyHi Ta TEIUIOBI BUNPOOYBaHHS 3BUYAMHO TMPOBOJAATH OKPEMO IS
CTBOPEHHSI YMOB, SIK1 CIIPUSIFOTH OB TOYHOCTI BUMIPIOBAHb.
T'iopaeniuni eunpodysanna na miynicmes ma 2epmemuunicms. BunpoOyBaHHs Ha
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MILHICTh Ta TEPMETUYHICTh MPOBOJATHCS K HA OKPEMHX JUITHKAX, TaK 1 Ha BC1H Mepexi B
mimomy. Ilpu mpoBeneHHI TakuWx BUIPOOYBaHb TOBMHHI OYTH HaJIMHO BIAKIIIOUYECHI
aOOHEHTCHKI yCTAaHOBKU, BUTTPOOYBAHHS SIKMX MTOBHHHI MPOBOUTHCS OKPEMO.

[Ipu BumpoOyBaHHSX Ha MIIHICTP Ta TEPMETHYHICTh 3HOB 3MOHTOBaHHUX
TpyOOIIPOBO/IIB pa3oM 3 apMaTypoOlO0 CTBOPIOETHCA MPOOHUN THUCK, SKUH TepeOiIbIIye
poGounii Ha 25 %.

[TpoOHMIT THUCK TIATPUMYETHCS MPOTATOM KOPOTKOTO TMEpioay dacy (3BHUYaiHO 15
XBUJIMH), a TOTIM 3HIKYETHCSA O poOouoro. PesympTaTét BUNIPOOYBaHb MPU3HAKOTHCS
3aIOBUTbHAMHM, SIKIIO TICJISI BCTAHOBICHHS POOOYOrO THCKY WOTO 3HIDKCHHS HE
nepebibmrye 10 % 3a 2 roguHmM.

Jlnsi BU3HAueHHS BTpaT BOJAM HA JUISHIN, HA SKIM MPOBOIATHCS BUMPOOYBAHHS,
BUKOPHCTOBYETHCSI METOJ] MIOPIBHAHHS Yacy MPUPOTHOTO IMAIIHHS TUCKY (TPU 3BUYAMHHUX
YMOBAax) 3 4acOM TMaAiHHS TUCKY Ha TaKe caMe 3HAUYCHHS MPH ITYYHOMY CITyCKaHHI BOJIH.

BunpoOyBaHHs TpOBOASATHCS B HACTYIHIN MOCTiJOBHOCTI.

CroyaTKky BHU3HAYa€ThCA Yac Z;, C, MNPUPOJHOTO TMaJIHHA THUCKY Ha AUISHII
TpyOOIIPOBOY, siIka BUIPOOOBYETHCS, HA Jesike 3HaUeHHA Ap. TuCK B TpyOONpoBO/Ii 3HOB
MIJBUIIYETHCS IO TTOYaTKOBOTO Ta BUMIPIOETHCS Yac Zp, C, NMPU MaJlIHHI TUCKY Ha Take
came 3HaueHHs Ap, ajie Mpu CIyCKaHHI 3 TPyOOMPOBOIY NEAKOI KITBKOCTI BOAU V, I, 10
MIpHOTO OaKy.

[Tpu ogHO3HAYHIHN 3a7I€KHOCTI TEMITY TIaJ1HHS TUCKY BiJl BTparT:

V,z, =V,z, +W,
3BIIKU:

V, =W/(z,-z,). (1)

3HaiiieHe 3HAa4YeHHA Vy J/C, KUIBKICHO XapaKTepU3y€ TIepMETUYHICTb IUISHKH
MepexKi, Ha SIKIA MPOBOJATHCS BUITPOOYBAHHS, 32 YMOBOIO, 110 TIEpe/ BUIPOOYBaHHSIM 3
Hei OyJio peTenbHO BHUJIAJICHO TOBITPS Yepe3 TMOBITPSHUKH, IO BUKIIOUUIIO BILIUB
MPY>KHOTO TOBITPSTHOTO CEPEIOBUIIA HA TEMIT MMaJIIHHS TUCKY B TPYyOOIIPOBO/II.

He3zanexxHo Bij HaBEACHOTO BHINE BUMPOOYBAHHS HA MIIHICTh Ta TEPMETHYHICTH B
JTIIOYMX CHUCTEMaxX IEHTPaI30BAHOTO TEIJIONOCTaYaHHS YacTO MPOBOJUTHCS B JIITHIN
nepioj A0 PEMOHTY TiapaBiiyHa BiAOpakoBKa AUISTHOK TEIJIOBOI MEPEXi, MOCIa0IeHUX
KOPO3IEIO.

Busnauenna ziopaeniunozo onopy. OCHOBHE TpU3HAYEHHS WX BUIPOOYBaHb —
BU3HAYECHHS (PAKTHUYHUX T1IPABIIYHUX OMOPIB S OKPEMUX NUISHOK TEIJIOBOI MEpPEexl Ta
BojoniairpiBanbaux yctaHoBok TEIl. [lowaTkoBuil eranm nux BUIPOOyBaHb MOJSTAE B
BU3HAYEHHI BUCOTHUX (T€OJE€3UYHMX) BIJIMITOK XapaKTEPHUX TOUOK MeEpexi, Ha SKHUX
BCTAHOBJICHI MaHOMETpPU. BHCOTHI BiAMITKH BIiC1 TpPyOONpOBOMIY, IO BHUIPOOYETHCA,
3BUYANHO BU3HAYAIOTHCA 32 JIAHWMH IHCTPYMEHTAJIBHOTO HIBEJIIOBAHHS 200 CIelialbHUM
BUMPOOYBAHHIM B CTATUYHOMY CTaHI CUCTEMH, TOOTO MIPH BIJICYTHOCTI IIUPKYJIAIIT BOJU B
Mepexi.

B mpomy BUMaaKy 3a BIAMITKY «HYJb» MPUHAMAIOTh MOJOKEHHS MaHOMETPA, IO
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MOKa3ye HaWOUIbIINN TUCK P,
Bucorna BigmiTka Z, M, Oyab-fiKiil 1HIIIM TOYIl TPyOONpPOBOIAY 3a CTATHYHUM
TUCKOM D, I1a, Bu3HA"aeThCs 32 (HOPMYIIOIO:

Z=(p,—P) pg, (2)

1€ p — IIBHICTB BOIH B TPYOOIPOBOI, KI/M°,

2=9,81 m/c’.

[Taminas TUCKy Ap Ha OyIb-sKiM JUISHIN BOASHOI TEIJIOBOI MEpexi IpHu
T1paBIIYHOMY PEKHUMI MOKIIMBO BU3HAYMTH SIK:

Ap = p1_p2+(zl_zz)pg! (3)

ne Ap — maAiHHA TUCKY MK ToukaMu 1 Ta 2 3a HalpsMKOM pyxXy TerioHocis, [1a,
P1, P2 — IOKa3aHHS MAaHOMETPIB B Toukax 1 ta 2, [1a,

Z1, Z, — BUCOTHI BIIMITKH TOYOK 1 Ta 2, M.

Brpatu THCKY Ha Li€] QUISHLII:

AH = Ap/ pg , M. 4)
[NapaBaiyaUi omip mi€l UISHKH:
2 27. 6
s=Ap/V?, Ia-c/m, (5)
ne V — BUTpatu BOJIH, M/c.

JIs miaBUIIEHHS] TOYHOCTI BUMIPIOBAaHb JIOIIJIBHO BCTAHOBIIFOBATH HA JUJISHIN, sSKa
BUMPOOYETHCS MAaKCUMAIHLHO MOXJIMBI BUTPATH BOJIU.

3HAYHO CHPOINYIOTHCS T1APABIIYHI BUMPOOYBAHHS, SAKIIO PO3PaXOBYIOTHCS CyMapHi
BUTPATH THUCKY B MOJABaJILHOMY Ta 3BOPOTHOMY TPYOOIIPOBOJIaX MAHOI JUISTHKUA TETUIOBO1
Mepexi, TOMy IO B IIbOMY BHIMAJAKy BIJMaga€ HEOOXIIHICTb B BU3HAYEHI BUCOTHHUX
BIIMITOK OKPEMHUX TOYOK Mepexi. Tak (puc.l), sIKIo TUCK B Toulll 1, SIKHW € PI3HHUIICIO
I1’€30METPUYHUX TUCKIB B MOAABAJIBHOMY Ta 3BOPOTHOMY TpyOONpOBOJAaxX B III€l TOYIII
TeroBoi Mepexi, nopiBHroe AH;=H,-H,;, a Tuck B Touill 2 TemioBoi Mepexi JOpPIBHIOE
AH,, To cymapHi BTpaTH Hamopy B MOJaBaJlbHOMY Ta 3BOPOTHOMY TpPyOOIpOBOIax Ha
ninsaI 1-2 mepexi AH;.,=AH;-AH,.
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Puc. 1 — Cxemu Ta 1 e3oMeTpuyHMIA rpadik ABOTPYOHOT BOJSHOT TEIJIOBOT MEPEIXKi:
A, B, C, D — inaekc onajioBajibHOI YCTaHOBKY; 1....7 — HOMEpa By3J1iB
PO3paxyHKOBHX JUISTHOK TETUIOBOT Mepexi; AH — Hamip B TOUIIl TEIJIOBOT MEPEXKI.

Brpartu Hanopy Ha AUIAHII:
Ap, =AH_, 09, ITa.
Cymapnuii omip MmoaBajibHOTO Ta 3BOPOTHOTO TPYOOIIPOBOIIB MIJSTHKH 1-2:
2, 6
s, , =Ap,, IV}, Ila-c/m,
ne Vi., — BUTpaTH BOJY Ha JUIsHIN 1-2, M/c.
TerioBi BUNpOOYBaAaHHA HA MAKCUMAJIbHY TeMIIEPaTypy.
OcHoBHa 3ajJaya LHUX BHUINPOOYBaHb — IE€peBIpKa pOOOTH MPUIALIIB, SKi
KOMIIEHCYIOTh TemioBi aedopmarii TtemtonpoBony. Lli BumpoOyBaHHS MPOBOASTHCS

3BUYAMHO TIPH BIAKIIOYEHUX YCTAHOBKAX CIIOKMBAYiB TETUIOTH, aJie BKIIFOYCHHX
MEePEMUYKAX Y TUX CIIOKUBAYIB, K1 3a0€3MeUyIOTh ITUPKYJISIIIIO0 BOJIU B BIATATYKEHHSX.
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TpuBanicte BUMIPOOYBaHb BU3HAYAETHCA 32 YMOBOIO MIATPUMAHHS MaKCHUMAaJbHOI
TeMrepaTypy BOJIM Ha KIHIIEBUX JUITHKAX MEPEXi NpoTAroM TepMiny z,=30 xBuinua=1800
CEKYH]I.

[upkysiiiiini BUTpaTH MEPEKHOT BOAM M1/l Yac BUIIPOOYBaHb PO3PAXOBYIOTHCS:

V, = 1Q1(c,p(r, ~ 7)), M/c, (6)

ne Q — TerIoBi BTpaTH MPHU MaKCHUMaJIbHIM TeMIlepaTypi BOJM B MOJAaBaIbHIN JiHIT,
kJx/c;

¢, — TeIIOEMHICTB BoaH (c,= 4,2 kJIK/(xr-°C));

T; — MaKCHMaJlbHa TEMIIEpPATypa B MoJaBajbHOMY TpyGomposoi, ‘C;

T, — AOMyCTUMA TeMIIepaTypa B 3BOPOTHOMY TPYOONpPOBO/Ii, 3BUYAHHO MPUINMAETHCS
1, =80-90 °C;

p — IIUTBHICTH BOJIH, KF/MS;

WL — Koe(IlieHT, KU BpaxOBYE CTYMiHb MIJBUIIEHHS TEIUIOBUX BTpaT MpHU
HEBCTAHOBJIEHOMY TEILJIOBOMY PEXHUMI, 3BUYaiiHO NpuiiMaeTbes pL= 1,3 —1,5.

Yac npoOiry Boau BiJ JKepelia TeIUIOTH J0 KIHIIEBOTO aOOHEHTY:

z,=nV,IV,,c, (7)

ne V, — o00’eM 1ojjaBajibHOTO TPyOOTIPOBOY, M

N — KpaTHICTb OOMIHY BOJIH:

- N =1 — a1 TpaH3UTHUX TPYOOIPOBO/IIB;

-N =2 -4 — qus po3ragyXeHHUX MEpex B 3aJeKHOCTI B XapakTepy pO3MOILTY
MOTOKY 3a BIATaTyKCHHSIMHU.

[ToBHa TpUBaNICTh BUTPOOYBAHB:

T T T T
z=-2—"47, 47, +21—5 ¢, (8)

1€ Ty, Ty, Tx — BIJMIOBIJIHO MMOYATKOBA, MaKCHMMaJjbHa Ta KiHIIEBA TEMIIEpaTypa BOIU B
nogaBaisHOMy Tpybonposoai Ha TELL nmpu Bunpo6yBanusx, °C;
0t,, OT .. .
a—’“"“, 8—3"- INBUAKOCTI MIABUINCHHSA Ta 3HMXKCHHS TEMIIEpAaTypyd MEPEKHO1 BOIU
z z
na TELI npu nposenenni BuripobyBanb, *C/c.
Ha puc.2 nokazanuii xapakrep 3MiHM 32 4acCOM TEMIIEpaTypu MEpEeXHOi BOJIU Ta

BUTPAT TEIUIOTH MPU BUMPOOYBAHHIX HA MAaKCUMAJIbLHY TEMIIEpaTypy.
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Puc.2 — Xapakrep 3MiHH TeMIiepaTypH TeIJIOHOCISI Ta BUTPAT TEILIOTH NPH
BHINIPOOYBAHHSAX HA MAKCMMAJIbHY TeMIIepaTypy:
1 — 3 — temmeparypa BOAM B TOJaBaJbHOMY B JDKEpeNi TEIJIOTH y aOOHEHTa, B
3BOPOTHOMY TPYOONPOBO/I1 B IKEPEINI TEIUIOTH;
4 — BUTpaTH TEIJIOTH.

BunpoOyBanus Ha TemioBi BTpaTi. OCHOBHE MPU3HAYEHHS TaKUX BUIIPOOYBaHb —
nepeBipka e()eKTUBHOCTI TEIJIOBOT 130JIA111T TETUIONPOBOIIB Ta BCTAHOBJICHHS ITOYaTKOBHUX
MOKa3HUKIB JIJIS1 PO3PAXyHKY TEIJTIOBUX BTPAT MEPEXKI.

BunpoOyBaHHsi Ha TEmJIOBI BTpPATH MOBUHHI MPOBOJAUTHCS TPHU BCTAHOBICHOMY
TEIUIOBOMY pexkumi. Tomy iX JOHUIBHO 3MIMCHIOBATH oOJpa3y IICHsS 3aKiHYCHHS
OMAJTIOBAJILHOTO CE30HY, KOJU TPYHT MOOIHU3Y TEIJIOMPOBOAY MPOTPITHUH, 3aBISIKA 4OMY
3HIDKYETHCSI TPUBAIICTh BUIMPOOYBaHb. SIKIO Tepea BUMPOOYBAHHIMU TEILIOBA MEpEka
TPUBAJIO HE TMpaloBajia, TO HEOOXIJHO IONEepPeIHbO BHBECTH il Ha BCTAHOBJICHUU
TEIJIOBUM PEXKUM 3a JIONOMOror TpuBasioro ( a0 crabumizamii TEIIOBHX BTpaT)
MiATPUMaHHS TEMIIEPATYPH, MPHU SAKiH TUTAHYETHCS TTPOBOIUTH BUIIPOOYBaHHS.

TenyoBi BTpaTu AUISTHKH TEIJIOBOI MEPEXK1, IKa BUIIPOOYETHCS

Q:V[ﬂ:p(z—l_rz)-i_Ap]’ KH)K/Ca (9)
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ne V — 00’eMHI BUTPATH TEIJIOHOCIS, M/c,

Ap — BTpaTu TUCKY Ha nuisaHIi, Klla;

11, T —TEMIIEPATYpPa TEIUIOHOCISA 3 MOYATKy Ta B KiHI AiIsHKH, “C;
¢, — TEIIOEMHICTB Boau (¢, = 4,2 kJlx/(xr-°C));

p — IIJIBHICTH BOJIH, KT/M .

[Teprriii usieH mpaBoi YacTUHM PiBHAHHA (9) BpaXxoBy€e KOMIICHCAIlIIO TEIJIOBTPAT 3a
paxyHOK 3MIHM €HTalbIil TEIUIOHOCIA, APYTHil WieH — 3a paXyHOK poOOTH TepTs, sKa
MEPETBOPIOETHCS B TEILJIOTY.

[Tpu manmux BTpaTax TUCKY Ap OpYyrMM JIOJaHKOM 3HEBakaloTh. [IuTomi TersioBi
BTpaTH JAUITHKH ABOTPYOHOI IMiI36MHOI TEIUIOBOT MEPEKi PO3pPaxoBYIOTH 32 MPUOIU3ZHOIO
dbopmyIoro:

q ——— 2 KJwSC, (10)

2 306

ne Q — TenyoBi BTpaTH MpU CEPEHIN TeMIlepaTypl B I0JIaBAIbHOMY Ta 3BOPOTHOMY
TpyOonpoBoaax, kJx/c;

T,, T, — TEMIEpATypa TEIUIOHOCIS B MOJABAIIBHOMY Ta 3BOPOTHOMY TPyOOIpPOBOIax
Bianosiaxo, °C;

t,0s — TEMIIEpPATypa 30BHINIHBOTO cepemoBuia, C.

3Ha4YEHHAM (y KOPUCTYIOTbCA UL IPUOJIM3HOTO PO3PAXYHKY TEIUIOBHX BTpaT JaHOI
TUISTHKA MEPeX1 TIPU PI3HUX PEKUMaX.
TenoBi BTpatu MapomnpoBOIiB:

Q=G(h, —h,), xJIx/c, (11)

ne G — BUTpatu napa, Kr/c;
hi, hy — eHTanbmis mapa 3 moyaTKy Ta B KiHIN MaponpoBoy, KJK/KT.

EnTanbnis h; ta h, meperpitoro mapa BU3HA4YaeThCs 32 TEMIIEPATYPOIO Ta THUCKOM
napa. SIKmio map BOJIOTHH, TOMI JJii BU3HAYEHHS HOTO EHTaJbIi HEOOXITHO KpiM
TEMIEpaTypu Ta THUCKY BHUMIpPIOBAaTH 1€ BOJOTICTb, WLI0 3HAYHO YCKJIAJIHIOE
BUNPOOYBAHHS.

5 OxopoHa npaui mig yac eKcmiayarauii TenJIOBUX Mepex

HaiiGinbpiry HeOe3meKy mij] yac eKciulyaTallli TeIUIOBUX MEPEXK CTAaHOBJISTH rOproYi
ra3d, Kl TpU MOXJIMBOMY BHUTIKaHHI B Ta30lpOBOJIaX, PO3MIIIEHUX MOOJINU3Y BIJ
TEIUIONPOBO/IB, MOXYTh 4epe3 HEMIUILHOCTI B 3eMJII MPOHMKATH B KaHAIM 1 KaMepu
TEIJIOBUX MEPEX Ta YTBOPIOBATH TaM BHOYXOHEOE3MeuHy Ta3omoBITpsHY cywmiml. Tomy

23



CIII0Capi-00X1THUKH TETJIOBUX MEPEX, K1 3BUYAIHO MPALIOIOTh JJaHKaMH 3 2 — 3 YOJIOBIK,
MOBUHHI JI0 MTOYATKy pOOOTH B KaMepax CTapaHHO MPOBITPUTH iX.

JI71st IpOBITPIOBAaHHS BIJIKpUBAIOTh OOW/BA JIIOKU Kamepu. [lepecBiauuBIIKCh, 1110 B
KaMepl HeMa€e Ta30MOBITPSHOI CyMillll, OJWH POOITHHUK MOXE OMYCTHTHCS B Kamepy 1
NPUCTYIUTH 10 poOOTU. Bl BIAKpUTHX JIIOKIB CTABIATH 3aXMCHY OTOPOXKY, 00JIaIHAHY
JOPOKHIMHU CUTHAJIbHUMHU 3HAKaAMHU.

[IpamroBatu B kKamepax 1 MPOXITHUX KaHajax (TYHENSIX) MpU TeMmepaTypi MOBITPs
nonan 50 °C 3abopousersest. [Ipu Temneparypi 40 — 50 °C poboty Tpeba opranizoByBaTH
Tak, Mmoo Jac mepebyBaHHs poOITHUKA TaM He mnepeBuiryBaB 20 xB miapin. [lepepsa mis
BIJIMOYMHKY 11032 KaMepOI0 TOBHHHA CTAHOBUTU HE MeHII 5K 20 XB.

{06 3amo0irTu omikam 1 3HU3UTU TEMIEPATypy MOBITPS y Kamepi, 3aCTOCOBYIOTh
TEPMOI30JISIIIiI0 TPYO, apMaTypH Ta (IIaHIIEBUX 3’ €THAHb.

[Tpu obcnmyroByBaHHI YaBYHHOI apMaTypu MIATSAraTu OONTH (PraHIEBUX 3’€THAHB
JI03BOJISIETHCS JIMIIE TOJI, KOJIM TEMIIEpPATypa TEIUIOHOCIs He mepebinbirye 90 °C. Skmio
Tpeba miATATaTH OOJTH B CTAJIbHIN apMaTypl MPHU BUILINA TeMIEpaTypi TEIJIOHOCIS, TUCK Y
TEIIONPOBOIi HE TOBHHEH MEPEBUIIYBATH HAUTHIIIKOBOTO THCKY 4 Kre/cM?,

CramioHapHe €JEKTpUYHE OCBITJICHHS MPOXITHUX KaHAIIB 1 Kamep poOJsaTh Ha
Harpyry 12 B 3 BuOyxoHe0e3neuHo0 apMaTypoio.

Po6oTu B kamepax 1 mpoxiHUX KaHalax (TyHeNsX), e MOKe OyTH ras3, BUKOHYIOTh
TUTBKH B I1aHroBuX npoturaszax (I1L) 1 3 3ano0i>kHKUM MMOSICOM; O HBOTO MPUKPITLTIOIOThH
BIPbOBKY, JAPYIMil KIHEIb SIKOi MOBMHEH OyTH B HATATHYTOMY CTaHl y pyKax OJHOTO 3
pOOITHUKIB, 1[0 MEepeOyBalOTh Ha MOBEPXHI 3eMill OIS JroKa. 3amoODKHHUM MosiC Mae
HaIUTIYHI PEMEHI 3 KUIbIIEM, J0 SIKOTO MPUB’SI3YIOTh BIPHOBKY.

Jlo camocTiiiHOI pOOOTH Ha OOCIYrOBYBaHHI TEIUIOBUX MEPEXK JOMYCKAIOTh
pPOOITHUKIB Ta 1H)XEHEPHO — TEXHIYHHUX IMPALIBHUKIB, K1 CKJIaJU BCTAHOBJICHI ICIIUTH Ta
MAarOTh PO 1I€ BIJIMOBIAHI TOCBITYEHHS.

[Ile omHUM pO3MOBCIOPKEHUM THIIOM HAJ3BUYAWHUX CHUTYaIllil Ha TEIJIOBUX
Mepekax € BHXIJ rapsidoi BOAM Ha TIOBEPXHIO 3eMJIl Ta PO3TUB 11 HAa Benukii romtl. [Ipu
IIbOMY BHHHKa€e HeOe3leka I JIFoACH 1 TPaHCHMOPTHUX 3aco0iB, 3aNOMISHHS KON
TpeTiM ocobaM (OyIUMHKY - BUOUTI CTEKIIA, 3AJIMBAHHS Tapsu0l0 BOJOI0 KBapTHP 1 IMiJIBAJIIB
Ta 1H.; YIIKOJKEHHS aBTOTPAHCIIOPTY).

Jlnst 3a0e3nedeHHst 3arno0iraHdsl BUHUKHEHHIO HaJ3BUYAWHUX CUTYaIliil HeoOX1THO
BUKOHYBAaTH HACTYITHE:

- KCILUTyaTallisl TETUIOBUX MEPEXK CHEIiajJbHO MITOTOBJICHUM NIEPCOHAIOM;

- rpamMoTH1 Aii OnepaTMBHOIO KEpIBHHMKA 1 MIJJIETJIOr0 WOMYy ONEpPaTUBHOTO W
OTIepaTHBHO-PEMOHTHOTO MEPCOHAIY;

- CBOEYACHUH IIJIAHOBUW PEMOHT TEINIOBUX MEPEK;

- IJTAHOB1 PEMOHTHI U npodinakTuyHi podotu Ha Ternopxepenax (TEL 1 korenbHi).

VY BUMANIKy YIIKOJKEHHS TPYOOTIPOBOY(0B) TETUIOBOI MEpEXi HEOOX1THO:

- suu3uTH P y momaBansHoMy Tpy6omposoi 3 99 °C mo 95 °C;
- BUCJIATH HA MICII€ BUTIKaHHS ONIEPATHBHI i OTIEpPaTUBHO-PEMOHTHI OpUTaIu;
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- 3aJy4uTH A7 3a0e3neueHHs Oe3neKu el 1 TpaHcnopTHUX 3aco0iB cun JIAl,
M1, MPAIIBHUKIB )KUTJIOBO-KOMYHAJIBHUX CIIY:k0, mpu HeoOxigHocTi 1t MHC;

- MpoOBEeCTH  JIoOKamizamiro  jAedekTy W  BIAKIIOUEHHS  YIIKOJKEHOTO
TpyOONpoBOY(OB).

IIuTaHHA 1J8 CAMOKOHTPOJIIO

Yum 00yMOBIIOETHCS 3HIKEHHS HAIMHOCT1 TETIJIOBHX MEPEK.
OCHOBHI MMOKa3HUKH SIKOCT1 TEIUIONOCTaYaHHS.

OCHOBHI METO/IM BUSBIICHHS YIIKOKEHb Ha TETNIOBUX MEPEKax.
['paBmiuHi BUTPOOYBAHHS TEIJIOBUX MEPEK.

TernoBi BUIPOOYBaHHS TEIUIOBUX MEPEK.

OxopoHa mpalil IpH eKCILTyaTallii TEIIOBUX MEPEK.

ook wbdE
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JIEKIIA 3 BUBIP CUCTEMMU OITAJIEHHS. ONAJIIOBAJIBHI ITPUJIAIA
3.1 Buau onajoBajibLHUX NPWIAAIB

Onanioeanvhi npuiadu CUCTEM IICHTPAIBHOTO OTAJICHHS PO3MOIIISIOTHCS Ha:

- papiaiitai (CTeIp0B1 ONatOBaJIbHI MAHEN);

- KOHBEKTMBHO — pafialliiiHi 3 TJIaJKOI0 TOBEPXHEI (paaiaTopu CEKIiiHI Ta
MaHeNbHI, TIAAKO TPYOH1 IpUIaan);

- KOHBEKTHBHI 3 PeOpHCTOIO0 HArpiBaJIbHOIO MOBEPXHEIO (KOHBEKTOPH 3 KOXKYXOM
Ta 0€3 KoXyxa, peOpucTi Tpyon).

3a sucomoro onanOBaNbH1 TPUIAANA PO3ALTIOIOTHCS:
BHUCOKI (BUCOTOIO MoHa1 650 MMm);

cepenni (400 — 650 mm);

HU3bK1 (200 — 400 Mm);

wiiHTYyCcHI (10 200 MM BKJIIOYHO).

3a enubunoro npunaan OyBarOTh:

- Mainoi ruouHu (10 120 MM BKITIOYHO);
- cepennboi rmubunu (120 — 200 mm);

- Benukoi rimuouHu (moHag 200 mm).

3a eenuuunorw mennogoi inepyii IpUIATU PO3IITIOIOTHCS:
- 3 HEBEJIMKOIO TEIJIOBOIO 1HEPIIIE0 — KOHBEKTOPH Ta iM MOA10H];
- 3 BEJIMKOIO TEIJIOBOIO 1HEPLIEIO - paAlaTOpY Ta OJHOTUITHI TIPUIIAIH.

3.2 BuOip Ta po3MinieHHs ONAJIOBAJILHUX NPUJIATIB

[Tpu BuOOp1 BUTY OMATIOBAILHUX MPHUIIAJIB HEOOX1THO BPaXOBYBATH:

- THCK B CHCTEMI,

- AKICTh TCIJIOHOCIS;

- CKJIaJl TOBITPSTHOTO CEPEIOBUIIA MPUMIIIICHbD;

- TMpU3HAYEHHS Ta apXITEKTYpHO — TEXHOJIOTIYHE IUIaHyBaHHA OyaiBii,

0COOJIMBOCTI TEIUIOBOTO PEXKUMY MPUMILIEHB, MICLS Ta TPUBAIICTh NepeOyBaHHS
Ha HUX JIIOJICH.

[Ipy miABUIIEHUX CAHITAPHO — TITE€HIYHUX, TPOTUIIOKEKHUX Ta MPOTH BUOYXOBUX
BUMOTaX BUOWPAIOTh MPUJIAIU 3 TJIaJKOI0 MOBEPXHEIO — pajaiaTopu MaHebHI 0€TOHHI 200
CTajeBl Ta rIajKko TPyOHI nmpuiiaau (3a OOIPYHTYBAHHSM).

[Ipu TtpuBamomy mnepeOyBaHHI JIOACH B 3BHYAHUX YMOBaX BHKOPHUCTOBYIOTHCS
MpWIaId KOHBEKTUBHO — PaJlialliftHOTO0 a00 KOHBEKTUBHOTO BUJY (HE OUJIbIIIE ABOX BHUIIB
npwianiB ans Bciei OymiBiali abo cropyau). B BupoOHMuUMx OymaiBisx HaWdacriie
BUKOPHUCTOBYIOThCSl TMpWIaad, sKi 3a0€3MeuyroTh MiJBUIIEHY TEIJIOBY IIUIBHICTh 3a
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TOBXHHOI (pajiaTopu CEeKIliiHI, JeKiTbka peOpucTtux Tpyd OJHA HAJ OJHOI0); B
aMIHICTPAaTUBHO — TMOOYTOBHX OYIIBIIAX — KOHBEKTOpU 0€3 KOXKyXa; B IHUBUIBHUX —
pajiaTopu Ta KOHBEKTOPH 3 KOXKYXOM. B NpuMillleHHsX, TpU3HAYEHUX JII KOPOTKOIO
3HAXO/KCHHSI JIIOJIeM, TMepeBard BIIJAIOTbCS MpUiaZaM 3 BHCOKMMHU TEXHIKO —
€KOHOMIYHUMU MTOKa3HUKAMHU.

OnanroBanbHl  MpWIaJX  TOBHHHI  3a0e3leuyBaTd  PIBHOMIPHE  OMAJICHHS
npuMiieHHs. HaiiOuipiiie piBHOMIPHO MPUMIIIEHHS HArpiBarOTh MIJJIOTOBI Ta CTEJbOBI
OTIATIOBAJIBHI MaHe . BepTukanpHi Npuiiagy po3MIlIyOTh ij] CBITJIOBUMHU MPOPi3aMu, 10
TOTO K TIiJl BIKHAMHU JOBXXWHA TMPIJIAJIB TOBUHHA CKiagaTu He MeHI 50 % mOBXKWHU
npopidy (K mpaBuiao He MeHI 75 % B NIKapHAX, AUTSIYMX AOLIKITBHUX 3aKIajax,
IIKoJIaX, OyOWHKax CTapux Ta IHBaMiJIB); MiJ BITPUHAMHU Ta BITpaXamMH MPUIATU
PO3MIIIYIOTh 32 BCIEIO TOBXKHUHOIO.

[Tpu po3mimieHHi MpUJIAiB MiJ BIKHAMU BEPTUKAJIbHI BICI BIKOHHHX OTBOpIB Ta
npuiIaaiB 00’ €IHYIOTh (HOImycTUMI BiAXuUJIeHHs He Ouibine 50 mm). B s)xutiioBux OymiBisx,
rOTeNsAX, TYPTOKUTKAX, aIMIHICTPATUBHO — MOOYTOBUX OYIIBISX MPUIATU MOXYTh OyTH
3MIIIEH] BiJ] BIC1 TPOPI3Y.

OnanroBaibHI MPUIAJA MPU HEMOXKIMBOCTI iX PO3MIIICHHS Mia BiKHaMH a0 y
30BHIIIHIX CTIH MOXYTh OYTH BCTaHOBJIEHMMHU y BHYTPIIIHIX CTiH. {711 opieHTyBaHHs
MpU PO3MIIIEHHI TPUJIAiB BUKOPUCTOBYIOTh JaHHI MPO HOMIHAJIBHI TEIUIOBI MOTOKHU Ta
TOBXKHUHI MPUJIAIIB.

BepTukaiibHi onantoBaibH1 TPUIAIU CI1 PO3MILIYBATH 332 MOXKIIUBICTIO OJIM>K4YE JI0
M1JJIOTH MPUMIIIEHb (MiHIMalbHA BIACTaHb B1J HHU3Y MpWIAaLy 10 MOBEpxHI miaymoru 60
MM) (puc. 1).
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Puc. 1 — Cxemu BCTaHOBJIEHHS ONATIOBAJLHUX NPWIAAIB OISl MiJIOTH MPUMIillleHb:
a — pagiaTopiB Bo BCiX NpUMIilIeHHSX (KPiM THX, 110 nepeJiiyeHi B «0»); 0 — pagiaTopis B
NpUMillleHHAX JiKYyBaJAbHO — NPOQiJTaKTHYHNX, CAHATOPHO — KYPOPTHHUX Ta AUTAYHUX 3aKJA1aX; B —
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KOHBEKTOPIB 3 K0:KyXoM (h, — BHCOTa K0KyXa) HACTIHHOIO THILY; I' — KOHBEKTOPiB 0e3 KoKyXxa
IUTIHTYCHMX.

B npuminieHHsX BHUCOTOIO MOHAA 6 M 31 CBITJIOBUMH NpOpI3aMH 3BEpXy YacHHA
npwiaais (Binm Y% o 1/3 3aranbHOi MJI0MIi) PO3MINIYIOTH B BEpXHiM 30HI (Ipu
BUKOPUCTAaHHI BUCOKHUX KOHBEKTOPIB 3 KOKYXOM JOCTAaTHS YCTAHOBKA iX JIMIlIe B poOOUii
a00 00CIyroByIOUiil 30H1 IPUMIIIICHHS ).

B cxonoBux KiaiTHHAaX 0araTonoBepXoBUX Oy/iBenb (10 12 MoBepxiB) 3 30BHIIIHIMU
BXOJaMHU OINAJIOBAJIbHI TMPUJIAIUd PO3MIMIYIOTh B HIDKHIM X 4YacHHI MOOJM3Yy BXITHUX
JBEpeil, BUKOPHUCTOBYIOUM BHCOKI KOHBEKTOpU. B  MamomoBepxoBHX OymiBIIsAX
BUKOPHUCTOBYIOTh ONANIOBAIbHI MPWIAAN TOTO X TUIY, SIKAA MPUNAHATHN JUIs OMaJCHHS
OCHOBHUX TMpuMimieHb. Lli mpuiagum po3MillyloTh Ha MEpIIOMYy MOBEpci MpH BXOJl (a
TaKOX B MiJBaJIbHIN YaCTHHI CXOJ0BOI KIITHHH, SKILO BOHA €); OKpEeMI MPHJIAAN MOXYTh
OyTH mepeHeceH] Ha CXOJ0BY KIITHHY MIX MEPIINM Ta APYTUM MOBEPXaMHu.

BcTaHOB/IEHHA ONANMOBAbHUX NPUIAJAIB Yy BXIIHMX TaMOypax 3 30BHIIIHIMU
JIBEPMU HE JIONMYCKAETHCS; MPUIIAJAN MOXKYTh OyTH BCTAHOBJIEHI y BHYTPIIIHIX TamOypax
(Tpu MOTPIMHUX BXITHUX JBEPSX 3 BOMA TaMOypaMu Mi>K HUMH).

OnanroBaibHI TMPUJIAJAM PO3MIIMIYIOTH Tak, MO0 Oynu 3abesneueHi ix OIS,
OYUIIICHHS Ta PEMOHT. SIKII0 BUKOPUCTOBYETHCS OTOPOKEHHS (€KpaH) ad0 IeKOpPYBaHHS
NpUIaAiB, KpIM KOHBEKTOPHMX 3 KOXYXOM (32 TEXHOJIOTIYHHUMH, MPOTHUIIOKEKHUMU,
MPOTUBUOYXOBUMHU a00 apXITEKTypHHMMH BUMOTAaMH), TO 3MEHIIECHHS HOMIHAJIBLHOTO
TEIUIOBOTO MOTOKY YKPUTHX MpPUJIAAiB AonycTUMO He Ouibiie HiX Ha 10 % (B KUTIOBUX
OyIIBIISIX IPUJIAJU HE YKPUBAIOTB).

[Ipuennannss TpyO 10 ONATIOBAIBHUX NPWIAAIB MOXe OyTH 3 OJHOro OOKYy
(omHOOIUHE) Ta 3 OPOTUIEKHUX OOKIB (p13HOOIYHE). IIpu pi3HOOIYHOMY mNpU€ETHAHHI
3pocTae TeIonepeaadya NpWIafiB, OJHAK KOHCTPYKTHBHO pAalllOHAJBHINIE PpPOOUTH
0JIHOO14YHE MpuegHaHHS TPYO (p13HOOIUHO MPHUETHYIOTH PaAlaTOPU MPH KUIBKOCTI CEKIIN
noHaj 20, a TaKOX NpH KIIBKOCTI IPHUJIAJIB «HA 3YEIJIEHH1» OLIbIIE OJJHOTO).

TennoBuil MOTIK BEPTUKAIBHUX MPUIAMIB 3aJICKUTh BiJl PO3TAIIyBAaHHSA MICIlh
mojadl Ta BIJMBOAY 13 HUX TEIUIOHOCIS Boju. Teromepenada 3pocTae MpH Tojaadyl
TEIJIOHOCISI BOJAW B BEPXHIO YAaCTHHY Ta BIJABOJI BOAM 3 HWXKHIA YaCTUHU TPHIIATY
(HampsiM pyXy 3BEpXy - BHHU3) Ta 3HUXKYETbCA NpPU HANpsAMYy pyxy 3HH3Y — BBepX. [Ipu
BCTAHOBJICHHI OMATIOBAJIBHUX TMPWIANIB B JEKUIbKa SIPYCIB 3a BUCOTOIO (pagiaTopis,
KOHBEKTOpIB, TIaJkuX TpyO abo pebOpuctux TpyO) peKkoMeHAYyeThCs 3a0e3nedyBaTu
MOCJIIIOBHUN PYX TEIUIOHOCISI 3BEPXY — BHH3 (3 BEPXHBOTO SIPYCY /10 HIKHIX).

3.3. Temuonepenaya onajaBaJlbHUX NPUIALIB

Tennonepegaya oNaOBaJIbLHOTO MpUAAy MPOMOPIiiHA TEMIOBOMY IOTOKY,
MPUBEICHOMY JO0 pPO3PAXyHKOBUX YMOB 3a HOro MAiMCHOIO IUIOMICK HarpiBajbHOI
MOBEPXH:

Q, =70K, Ap =Q, o, Br(kkan/ron) 3.1)
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ne 70 — HoMiHaJBHUHI TeMIepaTypHuii THCK, °C;

K.y, — HOMIHaNnbHUII yMOBHMH KO€(ILIEHT TeIUIONepeaadl ONalIOBaJIbHOIO
npunany, Br/(m* K) [kxan/((rox) m* °C)];

A — IUIOIIA 30BHIIMIHBO] HATPIBAJILHOT TOBEPXHI IPHIALY, M;

Quy. — HOMIHAIBHMH YMOBHUM TEIUIOBUH MOTIK npuiany, Br(xkan/rox),
npU3HAYEHUH 111 BUOOPY TUIIOPO3MIPY TIPUIIALTY;

@x — KOMIUIEKCHUM Koe(ilieHT npuBedeHHs Qyy 10 PO3paxyHKOBUX YMOB, SIKUH
BU3HAYAETHCS 32 (HOPMYJIaMHU:

- IS TETUIOHOCIS - Tmap:

. =(At"] b, (3.2)

70

ne Aty — pI3HMI TEMIIEpaTypyd HAaCHUCHOTO Mapa ty,. Ta TeMIEePaTypu MOBITPS tyqg,
°C, (Bu3HauaeThes 3a popmyinoro (4));

b — koedimieHT ypaxyBaHHsS aTMOC(HEPHOro TUCKY B JaHii MICIIEBOCTI;

N — eKCTIEPUMEHTAJIbHI YU CIIOB1 MOKA3HUKH,

TUMYACOBO JI0 YTOUHEHHS KOE(ILIEHT @, BU3HAUCHUI 32 hopMyII010 (2), HEOOX1THO
NpuiiMaTH 3 NONPaBOYHUM KoediuieHToM 1,03 juisi yaByHHUX CEKUIMHUX pajiaTopiB Ta

1,06 — nnst pebpuctux Tpyo;

- MpH TEIUIOHOCIS - BOJIA:

Atc 1+n an p
Py {70) (%OJ be, (3.3)

ne At, — pI3HHWIT CepeaHbOi TeMmIepaTypd BOAM B TpWiIaldi t. Ta TeMIlepaTypu
HOBITPSA s “C, (BU3HAUAETHCA 32 hopMyia0ro (5));

Gyp — BUTpATU BOJM B NpHal (Ui KOHBEKTOPIB — BUTPATU BOJM B OAHIN TpyOI
KOHBEKTOPA);

— Koe(iIlieHT BpaxXyBaHHS HaIpsSMy PYyXy TEIUIOHOCIS BOAW B NIpHIAadl 3HU3Y —
BBepX (IITyIEpH NpHIaAy PO3TAIIOBaHI B BEPTHKAJIBHIM TUIONIMHI), (BU3HAYAETHCS 3a
(opmyioro (6));

P, C - EKCIIEpMMEHTAIbHI YMCIIOB] TTOKa3HUKH.

(3.4)

I€ tyqc - TEMIIEPATYpa Hacu4eHoro mapa, °C;
tos - TEMIEpaTypa mositpsi, °C.
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At = ol (3.5)

1€ tyy  leux - TEMIIEpPATYpa BOAY, 110 BXOAUTH Ta BUXOAUTH 3 IIPUJIALNLY, °C.
¥ =1-a(t, +t,), (3.6)

ne a=0,006 — nns yaByHHUX CEKLIMHUX Ta CTAJICBUX MAaHEIbHUX paiaTOpiB TUITY
PCB1; a=0,002 — nnsi KOHBEKTOPIB HACTIHHUX TUITY «YHiBepca», «AKOpI» Ta NpUiamy
«Kopam» B 1BOpsiIHOMY BUKOHAHHI 32 BUCOTOIO; JUIsl 1HIIUX npuiiaais W=I1.

3.4 Po3paxyHKoOBa TeMIlepaTypa TeNJIOHOCIA BOJAU B ONAJIOBAJIbLHUX NMPUJIAAAX

Cepenns TemmepaTypa B ONaTIOBAIbHOMY MPUJIal 3 TEIJIOBUM HABAHTAKEHHAM Q,
Bt (kxan/ron), npueaHaHoMmy A0 CTosika (a00 rOPU30HTAIBLHOT BIATATyKEHHS ):
- OJTHOTPYOHOI CUCTEMU ONaJCHHS

t. :te_ZAtM_(ZQn+%}'ﬂlﬂ2/GmC1 (37)
o
- IBOTPYOHOT CUCTEMHU OIajieHHs
t. =0,5[t2—(zAtM+zAtncmj+tJ, (3.8)

e t. t, — po3paxyHKOBa TeMIlepaTypa rapsaoi Ta 3BOPOTHOI BOAHU B cucTeMi, °C;

Y At, — cymapHe 3HIKEHHS TemrepaTypd BOJM Ha JUISHKAaX MOAAaBaJIbHOT
MaricTpajii BiJ TOYaTKy CHUCTEMH [0 PO3IIAJAEMOro CTosika (200 TOPU30HTAIBHOIO
Bigramyxenns), °C;

Y At or — CyMapHe 3HWKEHHS TeMIIepaTypy BOJU Ha JUISTHKAX MOJaBaJILHOIO CTOSIKA
BiJI MaricTpati J0 Mpuiiamy, K| po3paxoByeThbes, “C;

Q. — TerIoBe HaBaHTAXXEHHS TPUIAAY 332 BHHITKOM TEIIOBiAJa4l TPAH3UTHUX
TpyO, AKI MPOKJIAAAIOTECA B MPUMILIEHH], KPIM CTOsAKa (BIATay>)KEHHS) Ta MIJABOJOK, 10
aKux Oe3nocepeaHbo npueaHaHuil npunai, BT (kkan/ron);

C — MMMUTOMA MacoBa TEIIOEMHICTh BOAM, sika AopiBHIOE 4187 JIx/(kr-K);

Ger — BUTpAaTH BOJIM B CTOSIKY (BIATaNy>KeHHI) 3a JAHUMU TiIpaBIIYHOTO
PO3paxyHKY CUCTEMH OMaJIEHHS, KI/TOI.

Jlnst cTosKiB (BiATATY)K€Hb) OJHOTPYOHHX CHUCTEM OMAJICHHS 3 OMATIOBATHLHUMHU
npwiIaiaMu, KoeieHT MICIIEBOTO OMOPY SKUX 3aJIEKUTH B iX po3Mipy (HampuUKIaL, 3
KOHBEKTOpPAaMH), BUTPATH BOJM BU3HAYAIOTH ABIYil: CHOYATKY SIK TOmepenHl (MpU IbOMY
JOIYyCKAEThCsT mpuidMatu At Ha 1°C MeHIIUM pO3paxyHKOBOI PIi3HHIN TeMIepaTypu
TEIJIOHOCIS B CUCTEMI OMaJICHHs) JUIsl BUOOPY MPHUOJIM3HOTO PO3MIPY MPUIIA/IIB, MOTIM 5K
KIHIIEBUH JJIs1 BHECEHHS TTOTIPABOK JI0 PO3MIPY MPUIIAJIIB.
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N il
2 At =/ T~ ﬂlﬂZ ) (39)

nem 4
i=1 CGomi

Je (s ; — TemoBiyiada 1 M BepTUKaiabHOI Tpyow, BT/M [kkan/(rox-m)], Ha 1-Tii
JUJISHIN TI01aBajbHOIO CTOSIKA (3aJIeXKUTh BIJ JllaMeTpa JUISHIN TMOJaBaIbHOTO CTOSKA,
PI3HHUIII TEMIIEPATYP TEIUIOHOCIA t, Ta 30BHIIIHHOIO MOBITPA t,);

| ixi — JOBKHHA 1-TOI AUISHKU IIOJaBAJIBHOIO CTOSIKA, M;

Gix; — BUTPATH BOJM HA 1-Tiil AUISHII MOAABAIBHOTO CTOSKA, KI/TOJ.

Benmuuuny ) At, .. JI03BOJSIETHCS BU3HAYATH OPIEHTOBHO, BUXOISYM 3 CEPEIHIX
3HAYCHb BUTPAT BOAM Ta JllaMeTpa TPyO MOJaBaILHOTO CTOSIKA.

JI71s1 BEpTUKAJIBHUX OJHOTPYOHHMX CTOSKIB B JKUTJIOBUX Ta IPOMAJICHKUX OYIIBIISX
3amicTh hopmyu (7) BUKOPUCTOBYEThCS HacTymHa (hopmyJa:

(24

t,=t,— > At, —[ZQ,, +> Q.+ 0.5Q, j/Gcmc , (3.10)

ne > Q’y, — CymMa IOJaTKOBOI TEIUIOBiAna4l TpyO Ta MpuiIaaiB 10 PO3IIIAAAE MOTO
npuminieHHs Bt (kkan/rox).

J171s1 0THOTO TTOBEPXOCTOSKA:

- BIAKpUTO npokaajgeHoro - Q’,=115 Bt (100 xkai/rox);

- CKPUTOrO B 0OpO3HI 30BHINIHBO]I cTiHK - Q’,=230 BT (200 kxan/ron);

- 13051b0BaHOrO B 00po3HI - Q’,=175 Bt (150 kkan/rox).

3.5 TennioBuii po3paxyHOK NpHJIALIB

Bumaraemuii HOMiHaJIBHUN TEIUIOBUM MOTIK Q, , I8 BUOOpPY THUIIOPO3MIPY
onaitoBasibHOTO Tipwiany [4, npui. X, C. 295 - 303] Bu3HauaTh 32 GOPMYJIOIO:

Q... =Q,/¢., B (xkan/ron), (3.11)

ne Qnp — HeoOXi/1Ha TeIUIoNepeaadya NpUIaay B IPUMIIICHH], IO PO3IIIANACTCA:

Q,, =Q,—09Q,,, Bt (xxan/rox) (3.12)

ne Qr, — TemIoBinaaya BIAKPUTO NMPOKIAJCHAX B MEXax MPUMIIIEHHA TPyO CcTOsAKa
(Biaramy>keHHs) Ta MiABOIOK, A0 SKUX O€3M0ocepeIHbO MPUETHAHNUN TPUITALT

Q,, =a,l, +a.l., BT (xxan/rox) (3.13)
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1€ (g, Jr — TETIOBIAMa4Ya | M BEpTUKATBHUX Ta TOPU3OHTAIBHUX TPYO:

- 171 HE130JbOBaHMX TPYO 3aJIeKUTh BiJ JlaMeTpa Ta MOJOKEHHS TPyO, a TaKOK
pPI3HUIII TEMIIEpaTypu TEIUIOHOCIS TP BXOJl MOro 10 pO3IJIsLgae MOTo
MPUMIILICHHS t, Ta TeMIepaTypu MOBITPs B IpUMIIlleHH] t, [4, Tabm. 11.22, c. 264 -
267];

- A 130JIbOBaHMX TPYO 3ajeXWTh BiJl JlaMeTpa Ta PI3HUII TeMIepaTypu
TEIUIOHOCISI IPU BXOA1 HOTO J0 pO3Tisiae MOro MPUMILICHHS t, Ta TeMIepaTypu
MOBITPS B IPUMIIICHHI t, [4, Tabm. 11.24, c. 268];

l;, |, — ToBXHMHA BEpTHUKAIBHUX Ta TOPU3OHTAIBHUX TPYO B MEKaxX MPUMILIICHHS, M.

TenoBuit MOTIK BUOpAHOTO MPUJIAAy HE TIOBUHEH 3MEHIIIYBAaTHUCS OlbIlle HIXK Ha 5
% ab0 Ha 60 Bt (52 xkxan/ron) B mopiBHAHHI 3 Qp,, TOMY IpHIa] BUOUPAIOTH 3a [4, IpHIL.
X, c. 295 - 303] 3a BennuuHOW0O Q, .., fAKa OJEpKaHA BHUXOIAYU 31 3HAYECHHSA Qyp,
3MeHIeHoro Ha 5 % npu Q<1200 Bt (1032 xkan/ron) abo Ha 60 Bt (52 xkan/ron) npu
Qrp>1200 Bt (1032 kkan/roxn).

Hageneni ¢popmynu aificHI PU BIIKPUTOMY BCTaHOBJICHHI1 HedapOOBaHUX MPHUIIAJIIB
y 30BHIIIHIX OTOPOXK MPUMIIIEHb.

Ha  rtemnoBigmady — ONagioBaJIbHOTO — NPWIAAy  BIUIMBAIOTh  KOHCTPYKIIIS
JIEKOPAaTUBHOTO OTOPOJKEHHsSI, CKian Ta kouip (apou. DapOyBaHHS 3HAYHO 3MIHIOE
TEIUIOB1IJIauy TpUIaAiB 3 IJIaJKOI ToBepxHero [4, Tadn. 9.6, c. 47];Ta NpakTUYHO HE
BILUIMBAE Ha TEIJIOBIAAUy MPUIIAJiB 3 peOPUCTOIO0 MOBEPXHEIO.

MiHIMaJIbHO [OMyCTHUMAa KIIBKICTh CEKIL1d YaBYHHOrO pajiaTopa BU3HAYAIOTH 3a
dhopmyiioro:

Nmin = QH.m'ﬂ‘l J (314)
Q... fs

ne Q,y — HOMIHAJIbHUM YMOBHHMH TEIUIOBHH TOTIK OJHIET CEKII paaiaTopa, BT (kkan/ron);
B4 — KOediIieHT BpaXyBaHHS CIIOCOOY BCTAHOBJIEHHS pajaiaTopa:

- TpH BIIKPUTOMY BCTAHOBJICHHI - §,=1;

- pH HIIMX crocobax BcTaHoBICHHS - B4=(0,9 +~ 1, 4) [4, Tabn. 9.12, ¢. 69];
B3 — KoedimieHT BpaxyBaHHS KUTBKOCTI CEKIIiM B mpuiai s pamiatopa tumy MC-140,
npuitMaeThCs 3a Tadbnmiero 1

Tabmuus 1 - 3nayeHHs P; - koedilieHTa BpaxyBaHHs KITBKOCTI CEKINM B pUiiai

KinpkicTh cekiiii B mpunamii Ho 15 16 - 20 21-25

Bs 1 0,98 0,96

JIyist pajiaTopiB 1HIIMX TUIIB 32 (OPMYJIIOHO:
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By = 0’97+_N34 , (3.15)

H.y.
ne N — KUIBKICTb CeKIIii pajiaTopa.

Tunopo3mip mpuinagy MOXKHA BU3HAYUTH TaKOXK 32 3HAYCHHSIM BHMAaraeMoi IUTOIIi
HarpiBajabHOI MOBEPXHI, BAKOpUCTOBYI0UH [4, mpui. X, c. 295 - 303].

Bumaraemo oIy 30BHIIIHBOI HAarpiBajJbHOI MOBEPXHI Hpuiaxy A, HE3aJIEKHO
B1Jl BUAY TEIIOHOCIS 3HAXOIATh 32 (POPMYII0H0:

an 2

An = o™ (3.16)

Buxonsun 3 HOMIHAQJIBHOTO YMOBHOTO KO€QILI€HTY Temionepenayul npuiagy (s
HaWOUIbIIE BHKOPHCTOBYEMHUX ONANIONIOBaNbHUX mnpwianiB K., BH3HadaeTbcsa 3a
TabInIEeIO 2.

Tabmuus 2 - 3HayeHHS HOMIHAJIBHOTO YMOBHOTO KoedillieHTa Teruionepeaayl
OTATIOBATILHUX MPHUIIAIIB

Tun onantoBanbHOTO MpUIALY 3nauenss K, .
Br/(M° K) kkai/((rox) m” °C)
Paniatop yaByHHUHN CEKLIMHMIA:
MC-140-98 10,36 8,91
MC-140-108 10,83 9,31
MC-90-108 11,46 9,85
KoHBEKTOp 3 KOKYXOM:
VYuisepcan | 5,1 (6,0)* 4,39 (5,2)*
VYuisepcan C 4,93 4,24

* - Ui wary miacTuH — 12 M.

Jns oqHOTPYOHMX CHCTEM BOASHOIO OMAJICHHS BHUMAaraeMo IUIOIIA HarpiBajibHOT
MOBEPXHi A, IPUIALIB B IPUMIIICHHSX TIPH tho, = 525 °C Bu3HauaeThes [4, Tabm. 9.8, c.
48 - 63] 3a 3Ha4eHHAM Q, , AKUI MONEPEeIHBO 3MEHIIYEThCA Ha 5 % npu Q<1200 Bt
(1032 xxan/rox) abo Ha 60 BT (52 kxan/ron) npu Q,>1200 Bt (1032 xkan/ron).

Bumaraema rutoma A, npuiaaiB JBOTPYOHUX CHUCTEM ONAJIEHHS MOKHA BU3HAYMTU
TaKoX 3a Tabmurero [4, Tabdn. 9.8, c. 48 - 63] 3a 3HAUCHHSAMH t,,, Ta t. , BA3HAYAIOUH t. 32
dopmynoro (8). Ilicna Bu3HAaYeHHA A;, ONATIOBAIBHUX MpPUIAAIB 3HAXOUATh iX
PO3paxyHKOBY ILIOLLY A,:

A = Db 2 (3.17)
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ne b - nmpuiimaroTs 3a [4, Tabm. 9.1, c. 44];
B4 — mpuitmaroTh 3a [4, Tabiu. 9.12, c. 69].

ITopiBHIOIOYM TUIONY A, 31 3HAaYEHHAMH IUIOIIl HArpiBajbHOI NMOBEPXHI IPHUIIANIB,
ki HaBeneHl B [4, mpui. X, c¢. 295 - 303], BuOuparoTh HEOOXIAHUN THUIIOPO3MIp Ta
HOMIHAJIFHUN TEIUIOBHI TIOTIK TpHWIaay, BpPaxOBYIOUHW, IO IUIONIA TPWIATLY, SKHH
BUOUPAETHCS, HE NMOBMHHA OyTH MeHIIO0 3a A,. Jleski npunaay (Ti, IO MAlOTh 1HIIUM,
HIXK B OCHOBHOMY DSy, KOe(IlI€HT Teruionepenadi) HeoOXiHO MiadipaTd 3a YMOBHHM
3HaYeHHSIM A, 1o HagaHo B rpadi A [4, mpun. X, c. 295 - 303] B 3HaMeHHUKY ApoOi 3
31pOYKOIO.

3a 3HaueHHAM A, 111 YaBYHHHX CEKLIHHMX paalaToOpiB PO3PaXxOBYIOTh MiHIMAJIbHY
KUTBKICTB CEKIIii 3a (hOopMyJI0T0:

N_— v (3.18)

1ie a. — TUIO0IA HarpiBaJIbHOI MOBEPXHI OJHIET CEKITli, M2;
B’3s — koedilieHT BpaxyBaHHS KIJIBKOCTI CekIii B mpunaai (ans pamiatopie MC-140
KOEeIIlieHT 3’3 3MIHIOETHCS HA [3).

g = o,97+¥. (3.19)

P

3a pe3ynbTaTMU po3paxyHKiB 3a gopmynamu (18) ta (19) cknanena tabnuus [4,
tabn. 9.13, c. 69]. Po3paxyHKOBY KIJIBKICTh CEKLIM MPUWMAIOTH 3a I1€l0 TaOIUUE 3a
HaWOJIVKYMM OUIBIINM 3HAYEHHAM A,

3.6 PeryaoBaHHs Temjionepeaayi onajaBaJIbHUX NPUIATIB

B cucremax BOJSHOTO OIajeHHS BUKOPUCTOBYETHCSA SKICHE Ta KIJIbKICHE
peryJIOBaHHS:
- SIKICHE:
— IeHTpaJibHEe (Ha TEIUIOBIM CTaHIIi);
— TpynoBe (B IEHTPAILHOMY TEIIJIOBOMY ITyHKT1);
— wMicuese ( B TEIJIOBOMY ITYHKTI OY/TIBII);
- KUJTbKICHE:
- LHEHTpaJIbHE (Ha TEIUIOBIM CTaHIli1);
- rpynoBe (B [EHTPaJbHOMY TEIJIOBOMY ITyHKT1);
- MicleBe ( B TEIJIOBOMY ITyHKTI OYliBII1);
- 1HAUBITyalIbHE (Y KOKHOT'O ONANIOBAJIBLHOTO IPUIIALTY ).
[Ipu wMicueBoMy peryJalOBaHHI MIJABUIICHHIO TEIUIOBOI CTAa0UIBHOCTI CHUCTEMU
CIpHsi€ 3MEHIIIEHHS KIJTbKOCTI IUPKYITIOI0YO01 BOJM TIPH 3HIKEHHI TEMIIEPAaTypH BOJIH, SKa

34



MOMAEThCSI B CHUCTEeMy. TemioBa CTIMKICTh CHCTEMH BOJISHOTO ONAJCHHS OYiBIl
3a0€3MeUyeThC MPU MPOBEJAECHHI aBTOMAaTUYHOTO MO0(acaJHOro KUIBKICHO — SIKICHOTO

pETYIIIOBaHHS:
- SIKICHOTO — 3a 3MIHOIO TeMIIepaTypy 30BHIIIHBOTO MOBITPS Ta IIBUIKOCTI BITPY;
- SKICHOTO Ta KUIBKICHOTO — 3a BUIXWJEHHSIM TeMIlepaTypu TIOBITpPS B

XapaKTEPHUX NPUMILEHHSX.

B cucremax napoBoro ornajaeHHsI BAKOPUCTOBYETHCS KIIbKICHE PEryIOBaHHS.

[HnuBinyanbHE KUTbKICHE PETYIIIOBAaHHS MOXE OyTH:

- PYyIHE,

- aBTOMAaTHUYHE.

ABTOMaTHYHE PETyIIOBaHHS MependadaeTscs y BiAnmoBiAHOCTI 3 BuMoramu CHull
2.04.05-91* «OroruieHne, BEHTWIALMA MW KOHIUIMOHUpOBaHME». [lns pydyHOro
PETyYNIIOBaHHS TPHU MapOBOMY OMNAJICHHI BUKOPHUCTOBYIOTH BEHTHJII 3 30JIOTHHKaMH 0e€3
NPOKJIAJKU; MpU BOASHOMY ONaJIeHHI — peryntorodl kpaHnu. Bentuni ta kpanu KPII Ta
KPT 3 3HMXEHUM TiIpaBiIiYHUM OINOPOM BHKOPUCTOBYIOTH B OJHOTPYOHUX CHCTEMAX,
KpaHU 3 MiJBUIICHUM TiApPaBIiYHUM ONopoM (mojBiiiHoro perymtoBanus KPJI, nmpoxinHi
KPII 3 gpocentorounm npuctpoem, « Tepmic» Ta iHIl) — B ABOTpyOHUX. KOHBEKTOpH THITY
KH («Komdopt-20», «VYHiBepcan») MarOTh peryjioul TOBITPSHI KJIAlMaHW;, B
OJHOTPYOHUX CHUCTEMaX TaKl KOHBEKTOPH BCTAHOBIIIOIOThCS 0€3 pEerysrolouux KpaHiB, B
nBOTpyOHUX 3 KpaHamu KP/I.

[Ipu nepepBHOMY OMaJieHHI 3a0€3MEUYETHCS 3arajibHE BIIXWICHHS ONATIOBAJIbHUX
MPUIIAJIIB MPUMIILIEHD 3 3MIHHUM TEIJIOBUM PEKUMOM.

Jlis aBTOMaTUYHOTO PETYIIOBaHHS BUKOPHCTOBYIOTHCS PETYNIATOPU MPSAMOI Ta
HenpsMoi Aii. IX rigpapiiuHuii onip NOBMHHMI GYTH 3HIKEHHM B OJHOTPYOHHX CHCTEMAax
Ta MIJBUILEHUM B JBOTPYOHUX CUCTEMAX.

3.7 BcraHOBJIEHHSI ONAJTIOBAJIbHUX NPUJIAIIB

Biacranp Bij OymiBeIbHUX KOHCTPYKIIHA OyiBeNlb J0 ONAMIOBAJbHUX MPUIIAJIIB Ta
MDK TpUIagaMd HEOOX1THO MPUMMATH Yy BIAMOBIIHOCTI JO HOPMATHMBHUX BKa3iBOK (a
TaKOXX JIUB. pucC.1).

[punamy 3 TemoHocieM mpu Temieparypi noxan 105 °C HeoOXixHO po3MilryBaTu
Ha BijgcTtadli He MeHm 100 MM BiI TOPIOYHX €JIEMEHTIB OymiBenb. [lpu po3mimeHHi
MpuiIagiB HEOOXIIHO BPaxOBYBAaTH MOXJIMBICTh MPOKIJIAJAaHHS MIiABOJAOK JI0 HHUX IO
MPSMUM JIHISIM.

B npumimennsx kareropiii A, b ta B He gonycKaeTbcs po3MilllyBaTH ONaFOBaNIbHI
MpUIagu B HilllaX, 32 BUKJIIOUYCHHSIM CXOJIOBUX KJIITHH, J€ BUCTYNH MPUJIAJIB HE MOBUHHI
3MEHIIIYBaTH HEOOXIIHY IIUPUHY MPOXO/IIB.

[Ipy BigXWiIeHOMY BCTAHOBJICHHI OMNAaJIOBAJIBHOTO MPHIIATY BiJ BiCl CBITJIOBOTO
Ipopi3y CTOSK pO3TAlIOBYIOTH Ha BifcTaHi 150 + 50 MM Bif ykocy mpopisy, a JOBXKUHY
nigBoaku npuiimaioth 360 + 400 mm mpu TpyOax miamerpom 15 + 20 mm ta 500 MM mpu
TpyOax maiameTpom 25 MM.

BcraHoBieHHs omamoBaIbHUX MPUIIAAIB 31ACHIOETHCS HA KPOHINTEHHAaX, 0OoiTax
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ab0 MeTalleBUX Mi/ICTaBKaXx.

OnanmoBasibHI Tipuiiaan 0€3 MOBITPSHOrO KJamaHa Uil MOKJIMBOCTI PETYJTIOBAHHS
TeruIonepeaadi 3’ €JHYIOThCS «Ha 3YiMIl» B MEeKaX OJHOTO MPUMIIIEHHS, 32 BUKIIOUCHHIM
JOTIOMIKHUX MPUMIIICHB (KOPUIOPIB TA 1HIIUX, @ TAKOXK KYXOHb KUTJIOBUX OYyIiBENb), 1
JO3BOJIAETHCS TPUJIAAU TMPUEIHYBATH 10 3YIMNI JO0 MPUOOPIB CYCITHIX NPUMIIICHB.
JliameTp 3’€qHYBaJbHUX TPYO 3YINKH MPUUMAIOTh 3a J1aMETPOM OTBOPIB B MpHIIAJIaX,
JIOBKMHA 34YIlIKK HE TOBMHHA mnepeOutpimyBatu 1,5 M. KigpkicTe mnpuiianiB, ski
3’€HYIOThCS Y 34iNKYy, TPU OJHOCTOPOHHIN MiABOII 10 MPUJIAAIB BiJ OJHOTPYOHHUX Ta
ABOTPYOHUX CTOSIKIB MOBUHHO OYTH HE OLJIbIlIE JBOX.

Pi3H0614Ha mijiBoAKa TPyO 10 paiaTopiB BiJ ABOTPYOHHX CTOSIKIB PEKOMEHAYETHCS
P KUTBKOCTI CEKITiH MoHa ] 25 abo Mpy BCTAHOBIICHHI OLTBINIE ABOX MPHUIAIB, 3’ €THAHUX
Ha 3YIITIIi.

Po3Mipu OTBOPIB IpH BIAKPUTINA MPOKIAI Ta OOPO3EH MPHU CKPUTIN MpOKIaali B
OyIIBEIbHUX KOHCTPYKIIISX MPUUMAIOTBCS B 3alIe)KHOCTI BiJl BHJAY MPOKJIAIAEMOTO
TeronpoBoay (Tadi. 3).

Tabnuus 3 - Po3mipu oTBOpiB Ta 60p0O3€eH B OYIBETbHUX KOHCTPYKIIISX

Temnomnposina Posmipu
OTBOPY OOpO3HU
Crosik
OJIHOTPYOHUI 100 x 100 130 x 130
JIBOTPYOHUM 150 x 100 200 x 130
ITinBoska 10 mpuiagy Ta 34irnka 100 x 100 60 x 60
Marictpaib 250 x 300 -
I'onoBHUY CTOSIK 200 x 200 200 x 200

IIuTaHHS 1JI CAMOKOHTPOJIIO

1. ki Buau onajgroBaIbHUX MPUCTPOIB BUKOPUCTOBYIOTHCS B Cy4acHUX OymiBIIsiX?

2. OCHOBHI MOKa3HUKH JIJIs1 BUOOPY BUY OMATIOBAIILHOTO MIPUIIALTY.

3. 1o BpaxoByeThCs MPU BU3HAYEHHI MICIIS PO3MIIIECHHS OMATIOBAILHOTO MPUIaLy?
Binx axux mapaMeTpiB 3aJIeKUTh TEIJIONepeaada OnaitoBaIbHOTO MPHIaLy?

4. Sk po3paxoBye€ThCS TeMIEpaTypa TEIUIOHOCISI BOJIM B ONATIOBAILHUX Mpuiiagax?

5.  Buau perynroBaHHS TEIUIONEpeIayi OMATIOBATBHUX MPUIA/IIB.

6. OCHOBHI MPUHIMIKA aBTOMAaTUYHOTO PETYIOBAHHS TEIIONepeaadl ONnaatoBaIbHUX
MIPUIIAJIIB.

1. [IpaBuia BCTaHOBJICHHSI ONMATIOBAJIbHUX MPUIIAIB.
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JIEKIIA 4 3ATAJIBHI BITOMOCTI TPO I'A3OITIOCTAYAHHA

4.1 I'a3oTpaHcnOpTHA cUcTeMa YKpaiHU

B Vkpaini B ramysi ra3onocrayaHHs Aif0Th HACTYIHI HOPMATHUBHI JJOKYMEHTH:

1. ICTY b B.2.7-73-98. TpyOu nomieTHI€HOB1 AJIs OJjadl roproyux ra3iB. TexHiuH1
YMOBH

(BuroTtoBneHHs TpyO NI TpAaHCIIOPTYBAHHS TOPIOYHX Ta3iB)

2. J1bH B.2.5-20-2001. [mxenepue obyagHaHHs Oy/11BeIlb Ta COPYA. 30BHIITHI MEPEKI
Ta criopyau. ['azonocravanns (IlpoekTyBaHHs Ta Oy IIBHUIITBO Ta30IIPOBO/IIB)

3. JHAOII 0.00-1.20, «IIpaBun nomayi Ta BAKOPUCTAHHS IPUPOAHOTO ra3y B HAPOJIHOMY
rocrnojapctsi Ykpainn», JJTHAOII 0.00-1.07, TOCT 12.1.004,

4. HAIIb A.01.001, «ITpaBun moxexHOT O€3MEeKH B Ta30B1 TPOMHCIOBOCTI Y KpaiHW.
5. Ta3, mepenbOaueHut 4711 BUKOPUCTAHHS SIK TTATMBO, MoBUHEH Biamosigatu ['OCT 5542
st npupojHoro ra3y 1 'OCT 20448 ta 'OCT 27578 nns 3BT

6. I'a3, M0 MOMA€ETHCS CIIOKKUBAYY, TOBUHEH OJ0PYBAaTHUCS. I[HTCHCHBHICTD 3aImaxy razy
Bu3HavaeThbes 3a [[OCT 22387.5.

/. BMiCT MIKIJUTMBUX JTOMIIIOK B Ta30MOBITPSIHUX CyMilllaX HE MOBUHEH NEPEBUIIYBATH
3Ha4yeHb, HaBeeHuX y [[OCT 5542 1 'OCT 20448, BiANOBIIHO AJISI IPUPOJHOTO Ta3y

['a3oTpancriopTHa cucTeMa YKpaiHM BKIOYae 36 THC. KM MaricTpajibHUX
ra3onpoBOJiB PI3HOTO MPHU3HAYEHHS 1 MPOAYKTUBHOCTI, 71 xommpecopHy craHmiio (122
KOMIIPECOPHUX IexH), moHaa 1600 razopo3mofiibHUX CTaHIiN, 12 MII3eMHUX CXOBHIIL
ra3y 3 HailouibmuM B €Bpori micis Pocii akTuBHUM 00csiroM ra3zy — nmoHana 32 mipa M3,
a60 21,3% Bij 3aralbHOEBPOIIEHCHKOI AKTUBHOT EMHOCTI.

Ha «Bxomi» I'TC cnpomoxkHa npuiiHsaTu 10 290 Mapa M3, a Ha «BUXOd1» MEpeaaTH
175 mupn M3 mpupogHoro raszy, B Tomy uuciai 140 mapa m3 go kpaiH 3axigHoi i1
Hentpanbuoi €ponu. [lonan 80% razy 3 Pocii HaaxoauTs g0 €Bponu yepe3 YKpaiHy.
VYkpaina miaHye TiABUIIUTH TPOITYCKHY CIPOMOXHICTh Ta30TPAHCIIOPTHOI CHUCTEMHU Ha
25%.

BpaxoByroun CTpOKM eKCIUTyaTallli Ta30mpoBOMAIB 1 11X TEXHIYHUU CTaH, IS
MIATPUMKN HaAIMHOTO 1 epexkTuBHOrO PyHKIIOHYBaHH: 10 2015 p. muaHyeThCsl MOBHICTIO
3aBEPIIUTH PEKOHCTPYKIIIIO BCix kommpecopHux crtanui. Jlo 2030 p. Oyae 3akiHdueHa
MOJICpHI3aIlisl 1 TEXHIUYHE MEePEeOCHAIICHHS Ta30TPAHCIIOPTHOI CUCTEMHU 3 BUKOPUCTAHHSIM
HalCydacHIMMX 1 Hale(EeKTUBHINIMX HA TOW Yac TEXHOJOTIA. JIJisi peKOHCTPYKIN 1
MOJICpHI3aIlli KOMIPECOPHUX CTaHIIM TPAH3UTHUX Ta30MpPOBOJIIB OPIEHTOBHO MOTPIOHO
noHay 700 miau USD.

3a HasSBHUX TEOMOJITUYHUX YMOB YKpaiHa OyayBaTHME CBOIO JOBIOCTPOKOBY
MOJTITUKY TIOJI0 30€pEeKeHHS 1 PO3BUTKY TPAH3UTHOTO MOTEHITIATY, BPAaXOBYIOUH 1HTEPECH
BCIX 3alliKaBJIEHUX CTOPIH: €KCropTepiB mnpupoaHoro razy — Pocii, Cepennboi Aszii
(Typxmenictan, Kazaxcran, ¥Y30ekucran), Ipany 1 imnoprepiB rasy, 30kpemMa B €BpOIIi.
HapomryBatumyThest 06csiTu 30epiraHHs IPUPOIHOTO ra3y JJis 1HO3€MHHUX CIOXKHBAYiB B
YKPaTHCHKHUX ITiI3EMHUX CXOBHIIAX.
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TpuBanmi poku ekcrulyaTaiii Ta30TPaHCIOPTHOI CHUCTEMH YKpaiHM BHMAararoTh
KamiTaJlbHOTO PEMOHTY 1 PEKOHCTPYKIi 3 TuUM, 00 BOHA IIOBHICTIO BiJIOBIIAja
eBporeiicbkuM BuMoraM. HeoOxiHa Takox cepTudikaliis ra30TpaHCIOPTHOT CUCTEMU IS
OIIIHKM i1 HUHIINIHBOIO CTAaHy 1 BHU3HAYCHHS HEOOX1AHOI KUIBKOCTI 1HBECTHINN mjs 1l
MOJIEpHI3aIlil 3 METOIO 30UTbIIEHHS 00CITY TPAaHCIIOPTYBAHHS Ta3y.

BaxxnuBuM (pakTopoM €KOHOMIYHOTO 1 MOJITHYHOTO Onaronoiayyusi Oyab-sKoi KpaiHu
€ 3a0e3reyeHHs 1i eKOHOMIKM €HEPrOoHOCISIMU. 3a paxyHOK MPUPOJHOTO razy B KpaiHax
CHJI 3ab6esmneuyrorbesi TermoMm Outbm 200 MITH. MICBKOTO 1 CUIBCBKOTO HACEJICHHS,
BUupoOnserbes 93 % uaByHa 1 6muspko 60 % wmaprteniBebkoi ctani, 90 % amiaky. Ha
MPUPOTHOMY Ta3i MpaIfoe MaiiKe MOJIOBUHA €HEPrOTeHEPYIOUHX i AIPUEMCTB.

B ocranHi poku mMpupoOAHUN Tra3 3MIIHIOE CBOi MO3HUIII Ha €HEPreTUYHOMY PHHKY
CBITYy, YCHIIITHO KOHKYpPY€ 3 TaKUM 3arajJbHOBHU3HAHMM €HeproHocieM, sk Hadrta. LleHTp
CBITOBUX TIOOQIBHMX EHEPTeTUYHUX MOCTIIKeHb OMyONiKyBaB JaHHI MPO Te, IO B
KOHKYpEHIlli HadTH 1 ra3y Ik eHeproHocii Bepx Oepe came npupoaHuit ras. SAxmo B 1979
p. YacTka HaQTH B 3arajJbHOCBITOBOMY CIIOKUBaHHI eHeprii ckianaia 80 %, To Bxke B 1999
p. 1l yactka 3HU3MIacsA 710 S1 %, yCTyNnUBIIM MiCIie TPUPOTHOMY ra3y ¥ aTOMHIii eHeprii.

Po3Bizani ra3oBi pojOBHINA BXKE ChOTOJHI 3[aTHI Ha 0arato poOKIB 3a/I0BOJBHUTH
3pocTaroyi CBITOBI MOTpeOM B HHOMY. AJDKE 3a BeCh yac BUIOOYTKY rasy 3 Hajap 3emil
BUTATHYTE ychoro Onu3bko 4 % i#oro 3arainpbHuX 3amaciB. | HaBiTH AKIIO B JaJIEKOMY
MaiOyTHBOMY 3aracy 3MEHIIAThCsl, JIIOAN 3HAUIYTh CIIOCIO HOTO MITYYHOTO BIITBOPEHHS.

TIpupoHuil Ta3 — EKONOTiYHO YHCTE NajtuBO. MOro 3acTOCYBaHHS B IPOMHUCIOBHX
rajgy3siX CKOpPOYY€ BHKWIM IIKIJJIMBUX KOMIIOHEHTIB Yy 4-5 pasiB. Kpim Toro, raz —
yHIKaJdbHE MOTOpHE NayirBOo. OT YOMY Ha BHKOPHMCTaHHS Ta3y SIK MAJWBO TMEPEBOIATHCS
aBTOMOO1J11, TEIJIOBO3H, JIITAKH, PIYKOBI Cy[HA 1 clIbrocnTexHika. i Oyab-sKkoi aepxaBu
NUTAaHHS OJEp)KaHHS MPHUPOTHOTO Tra3zy (BHIOOYTOK, TOKYMKa, TPaHCIOPTYBaHHS,
30epeKeHHs1) Ta Horo e(peKTUBHOTO BUKOPUCTAHHS MOBUHHI OyTH OJTHUMH 3 IPIOPUTETHUX
HanpsMKIB JisTbHOCTI. OCOOIUBO 111 MUTAHHS BAXIIHMBI JUTsl YKpaiHH, TOMY 1110 BUI0OYTOK
Hadtu 1 razy 3 ii Hamp 374aTHUI 3aA0BOJIBHUTU He OuThin 10 % moTpedu, a OCHOBY
E€HEPreTUYHOI KPHU3W CKIIAJIal0Th 3acTapull TEXHOJIOTIT B MPOMUCIOBOCTI 1 CITBCHKOMY
rOCIOAApPCTBI, IO BHUMArarTh MIJABUIICHOI BHUTPATH EHEPropecypciB Ha OJUHUIIIO
npoaykiii (y 28 pasiB Ouiblie, HixX, Hanpukiay, y Opannii). [Ipupoguuit ra3 qis Ykpainu
€ CTpaTeriyHuM IMIIOPTOBAaHMM TOBapoM, ,KO3UPHOIO KapTOK~ B B3aEMHHAX MIXK
JIep>KaBaMH, OTHUM 3 TIOJITUYHUX apTyMEHTIB.

OCHOBHUMU KpaiHaMHU-Xa3siHaMH Ta30BUX POJOBUII HA CHOTOAHIIIHIN J€Hb Yy CBITI €
Ipan, Pocis, Hopseris, TypkMeHis 1 nparHy4uid IpueaHATUCA 10 HUX A3epOaiiKaH.

Teputopiero YkpaiHu NpoXoJuTh HAMOUTBIIMN y CBITI TPAH3UTHUM ra30BUM MOTIK 3
Pocii B kpainu €Bponu. [lepenik yMOBHUX CKOPOUEHb:

["a3opo3noiapHl  MEpexi IMIOPOKY TPaHCIOPTYIOTh Oe3MOCepeHbO CIOXKHBaYaM
noHay 60 mipa kyoometpis razy (80 % croxkuBaHoro B YKpaiHi).

ExcrimyaTaiiis BeIWYE3HOTO TEXHIYHOTO KOMIUICKCY 3aBXKIU TOB’Si3aHA 3 PI3HUMH
00’€KTUBHUMH ¥ Cy0’€KTUBHUMH pU3UKaMU. 3PO3YyMio, Taka iH(PpacTpykTypa morpedye
cepiiosHoro (hiHaHCYBaHHS, TOCTIMHUX BHUTpAT Ha 1i yYTpUMaHHS, BIJHOBIICHHS Ta
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ONTUMI3AII0. YK€ ChOTOHI CIUIMBA€E TePMiH aMopTHu3alli 6iu3bpko 10 THCSY KITOMETpIB
ra30BHX MEPEK.

3a manmmu JIK "T'az Ykpainu", BiJICOTOK 3HOIIEHOCTI Ta30BHUX MEpEXK Jep KaBHOI
BJIacHOCTI 301abIuBCs J0 40 (HE3Bakaroyud Ha IIOPIYHE BBEJICHHS B EKCILIyaTallilo
3HAYHOI K1JIbKOCTI HOBUX T'a30IIPOBO/IIB JIEPIKABHOI BIACHOCTI).

4.2 T'a30Bi Mepeki

['a30Bi Mepexi MpHU3HAYEHI JUIS TPAHCIOPTYBAaHHS 1 PO3MOALTY Tazy Mixk
CHOKMBa4yaMH Ha TMOOYTOBl, KOMYHJIbHO-TIOOYTOBI ¥  TEXHOJIOTIYHI MOTpeOu.
["a3zomocTavanHs MiCT MOXE 3/IIMCHIOBATUCS MPUPOIHUM Ta3oM, IO T00YBa€ThCS 3 HAIP
3eMJIi, 3P1PKEHUM Ta30M, OJCPKyBaHUM 3 TTOO1KHOTO HAPTOBOTO Ta3y, 1 KOKCOBUM Ta30M,
BUPOOJIIOBAHUM Ha 3aBOJaX IIISTXOM TEPMIYHOI OOpOOKM TBEPJOTO MajauBa 0€3 JAOCTYIY
NOBITPs. Y MOPIBHSHHI 3 TBEPAUM ra30mo/110He MaJIuBO Ma€ psJl TAKUX TIEpeBar:

- BOHO, SIK TIPABUJIO, O1IBIII €KOHOMIYHE;

- TIOJIIMIIIY€E CaHITApHO-TITIEHIYHUM CTaH MicTa (BIJACYTHICTh BUKUAY B atMochepy
BYT'UJIBHOTO MUJTY, 30J1U 1 CIPUUCTHUX Ta3iB);

- TOJIETIIIYE MPAIltO JIIOJIMHU B MOOYTI 1 HA BUPOOHUIITBI;

- 3BUIbHSIE BHYTPIIIHBOMICBKMM TPAHCHOPT BiJ NMEPEBE3CHb MajuBa 1 TEPUTOPIIO
MiCTa BIJ] CKJIaJIIB TTAJIMBA 1 B1ABAJIIB 30JIM Ta IIJIAKY;

- 3aCTOCYBaHHS Ta3y IMOJETIIye aBTOMATU3aIlI0 TEIIOBUX BUPOOHUYUX MPOIIECIB 1
CKOPOYY€E YHUCENBbHICTh OOCITYTOBYIOYOTO TMEPCOHATY, MO3BOJISIE 3AIACHUTH E€KOHOMIYHO
e(eKTUBHI TEXHOJOTTYH1 IPOLIECH.

Haii0Oinibiily IIHHICTh JI1 Ta30MO0CTa4yaHHS MICT CTaHOBJSITH MPHUPOJHI ra3u, IO
CKJIQ[al0ThCs, TOJOBHUM YHHOM, 3 BYIJIEBOJIB METAaHOBOro psAxy. OcoOJuBICTIO mpu
POIHUX Tra3iB € iXHS BHMCOKa TEIUIOTBOPHA 3/IaTHICTb, HU3bKUI BMICT Oanacty 1 s
O1IBIIIOCT] POJIOBHIIL - BIICYTHICTh CIPKOBOJHIO Ta 1HIIMX MIKIITMBUX JOMIIIIOK.

Cucrema ra3ornocTadyaHHs HACEJIIEHUX MICIb CKIIQJA€ThCS 3 Ta30BUX DPOJOBUIII,
MaricTpaJibHUX Ta30MpoBOAIB BUCOKOro TUCKYy (I'3), koMIpecopHUX CTaHIliH, MICBKHX
razopo3noainbHux cranuii (['PC), po3noginbHUX Ta30MpPOBOIB CEPEAHHOIO 1 BUCOKOTO
tucky (I'2, I3), paiionnux razoperymorounx myHKTIiB (PT'PII), wmikpopaiioHHuX
razoperymorounx myHKTiB (I'PIT), po3Bigaux razonpoBoziB Hu3bkoro tucky (I'1) 1 BBOIB
cnioxuBadam (puc. 1).
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Puc. 4.1 - Cxema BU100yTKY, TPAHCIIOPTYBaHHS, 30epe:KeHHS i CIIOKUBAHHS
NPHPOJHOIO rasy:

1 - razoBe pojoBHuILE; 2 - ra30Ba CBEPAJIOBUHA; 3 - MAaHOMETP; 4 - 3aCyBKa; 5 - peryisTop
TUCKY; 6 - (pOHTaHHA «SJTMHKa»; 7 - 30IpHUI KOJIEKTOP; 8 - MPOMUCIIOBA ra30pO3MoAlIbHA
craniis (II'PC); 9 - marictpanpuuii razomposin; 10 — kommpecopna cranmis; 11 -
miJ3eMHe cxoBuIle razy; 12 - miceka razoposnoaiasHa ctaniis (I'PC); 13 - razomposia
BUCOKOro THUCKY; 14 - TEIl 1 Beauki OpoOMHCIOBI MHiANpPUEMCTBA; 15 - palloHHUI
razoperymorounii nyHkt (PT'PII); 16 - razompoBia cepeaHboro TucKy; 17 - pailioHHI
korenbH1 (PK); 18 - MikpopalloHHHI Ta30pery oYl MyHKT; 19 - ra3omnposij HU3bKOTO
TUCKY; 20 - rpoMancekuil OyAHHOK; 21 - )KUTIOB1 OYIMHKH

['PC - mpusHaueHa /1sl OUMIICHHS ra3y BiJ MEXaHIYHHUX JOMIIIOK, 3HIKEHHS TUCKY
i ogopu3aliii; po3MIIIy€eThCs 32 KOPJIOHOM MiCTa.

4.3 Buam roprounx rasis

['a3m sk majMBO 3aCTOCOBYIOTH JJIsi NPUTOTYBaHHS iXi, B CHCTEMax Trapsyoro
BOJIOCTIOKUBAHHS JJIsl MIAITPIBY BOJIA, B CUCTEMaX OmMajeHHs OyAiBesb, B TEXHOJOTTYHHUX
mpolecax MPOMHUCTIOBUX MiAPUEMCTB.

B sikocTi manvBa BUKOPUCTOBYIOTH Ta3H MPUPOTHUX HAPTOBHUX Ta TA30BUX POJIOBUIII,
iX ra3omoBITPSIHI CYMIIII, a TAKOX 3PIJKEH1 BYTJIEBOAHI ra3u, K1 BiANOBIAAIOTh BUMOTaM
['OCT 5542-87 ta 'OCT 20448-80.

["a3onoa10He NaNMBO € CyMIIIIIIO TOPIOYHUX Ta HETOPIOYMX KOMIIOHEHTIB.

Jlo roproumx Ta3iB HajexaTh BYIJIEBOACHb, BOJEHb Ta OKHC BYTJEIIO, a 0 HE
TOpPIOYUX — KHCEHb, a30T, BYTJICKUCIIMI Ta3, BOJSHI Mapu, amiak Ta iHmI. B mpupomanmnx
razax abo B iX ra3omoBITPSHUX CyMIIIaxX, K1 MPU3HAYCHI JJIs1 Ta30MTOCTAYaHHs HACEICHUX
MyHKTIB, BMICT IIKIJUTMBUX JOMIIIOK HE MIOBUHHO MEpPeOiIbITyBaTH 3HaYEHb, sIKI Ha/IaHl B
HOPMATUBHUX JJOKYMEHTaX.

tyyHi ra3u mMaroTh pi3KUM 3amax, a IPUPOJHI ra3u 30BCiM 0e3 3amaxy, TOMy AJis
BUSBIICHHS BTE€Yl ra3y, HOTro 3MIIIyIOTh 3 ClieL1aJbHIMH PEUOBUHAMH, SIKI HA/Ial0Th 3arax.
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BenuunHa BUTpaTu ra3y Ha NoTpeOH CIIOKMBAYIB IIJIKOM 3aJIEKUTh BIJ HOTO TEIUIOTH
3rOpaHHs, YUM BOHA MEHII, TUM OLJIbIIIE BUTPAYAETHCS ra3y.

[Ipuponni rasu g00yBarOTh 3 Tra3oBUX a00 HA(PTOBUX POJOBHUINAX, a IITYYHI —
OTPUMYIOTH TPU TEPMIYHOI MEPEepoOOKHM  PIIKOTO Ta TBEPAOro HajiuBa 0e€3 JIOCTYILY
noBITps. /{7151 eHTpasizoBaHOTO MOCTaYaHHS HACEICHUX MYHKTIB Ta BUPOOHUYMX 00’ €KTIB
3aCTOCOBYIOThH MPUPOJIHI Ta3u. SIKIIO0 HEMaE MPUPOJAHUX ra3iB, TO 3aCTOCOBYIOTh 3P1/IXKEH1
BYTJICBOJIHI Ta3H.

Jlo 3pimKeHuX BYTJIEBOJHUX Ta3iB HaleXKaTh Takl BYIJIEBOMI, SIKI B HOPMAaJbHUX
YMOBaxX 3HaXOJAThCA B Ta30MOAIOHOMY CTaHi, a MpPU HEBEIUKOMY IMiJBUIICHHI TUCKY
nepexoaTh B piakuil ctad. TemmepaTypa 3amairoBaHHS 3pi[UKEHUX OyTaHy Ta MPOIMaHy
ck1anae Bimmosigao 510 ta 490 °C. 3pimkeHi ra3u y MOPiBHAHHI 3 MPUPOTHAMHI MAIOTh B
2-3 pa3u OUTBIITY TEIJIOTY 3TOPSIHHS Ta IMIBHKICTH 3allalOBaHHS.

Jis  razomocTtayaHHs OKUTIOBHX OyJiBellb, KOMYHAJbHUX Ta MPOMHUCIOBUX
H1IPUEMCTB BUKOPUCTOBYIOTH IIPUPOJIHI, IITYYHI Ta 3MIiIIaH1 Ta3H.

IMpupoani razu. B mnporeci 610XiMIYHOTO 1 TEPMIYHOTO PO3KIAJAHHS MPOCTUX
3aJIUIIKIB TBAPUHHOTO 1 POCIMHHOIO MOXOJKEHHS, MOXOPOHEHHX B HAJApax MOPUCTUX
OCaJIKOBUX TOpiJ (IMICKH, MICKOBUKH, TaJ€YHUKY), MPOTATOM OaratboX THUCSYOIITh
YTBOPIOBAJIMCS TMajibHI, NpUpoAHI ra3u. HeoOXigHOIO yMOBOI0O LBOTO 3'ABHJIACA TAKOXK
HasIBHICTbH IIUIBHUX, HAIIPHUKJIA] TIIMHUCTUX, MOPIJI, IO MiACTUIAIOTh 1 TOKPUBAIOTh T'a30B1
pojoBuIa. Y OaraTbOX BUMAJAKaxX MIJOLIBOIO JJISl HUX CIyXaTh Ha(Ta 1 BoAa. 3BUYailHO
ra3oBl pOAOBHILA AUIATHCS HA TPU CPYIHU: CyXl, FTa30KOHAEHCATHI 1 MOIMyTHI, a00 Ha(TOBI.
VY cyxux poaoBMIIaX Ta3 3HAXOJIUTHCA NEPEBAXHO Yy BHUITISAl CyMIIIl METaHy 3
HEBEJIMKUMU KUTBKOCTSIMU €TaHy, MporaHy Ta OyTaHy. Y Ta30KOHACHCATHUX MICTITHCS HE
TUIBKM METaH, ajle 1 3HayHa KUIbKICTh €TaHy, NIpoIaHy, OyTaHy 1 IHIIUX BaXXKUX
BYIJIEBOJHIB a)X J0 OEH3MHOBUX 1 racoBux (pakmiii. Y mnonyTHHX Ha(TOBUX Trazax
3HAXOAAThCSA JIETKI 1 BaXKi BYIVIEBOJIHI po3uuHeHl B HadTi. Habmmkeni cknanu
MPUPOJHUX Ta3iB MpUBeeH] B Ta0m. 4.1, a XapakTepucTuku — B Tab0i. 4.2 , a BUMOTH, SIKi
BHCYBAIOTBCS J10 MPUPOJHUX MATUBHUX Ta3iB JUIsi KOMYHaJIbHO-IOOYTOBOIO MpPU3HAUYEHHS
B Tabm. 4.3.

Ta6muis 4.1 Ckitag mpupoTHUX rasiB

o POHF(:;I;me Ckuian rasy, % 3a 00’emom
CH, |GH¢| GHq|CH,| GCsHy;, | CO, N,

1.| IebimiuCchKE 93,3 40 | 0,6 0,4 0,3 0,1 1,3
2.| OnomusHChKE | 88,9 5,74 | 0,67 | 0,24 0,20 3,98 0,28
3.|3auenmmBerke | 91,2 | 4,86 | 1,3 | 0,56 0,39 0,2 1,54
4.| bopiBcbke 82,7 4,7 2,9 1,1 1,2 0,5 7,5
5.| JkaHKICBbKE 95,9 0,7 0,2 | 0,03 0,01 0,1 3,0
6.| Kernumscbke 93,0 3.3 1.4 | 0,25 0,18 0,6 1,3

Tabmuns 4.2 XapakTepucTrKa CKJIaI0BUX IPUPOJTHOTO razy
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I'as Moae | Ilin | IlinbHicTH Cp, C,, Q’, L,/L,, | Temme
KyJsp | bHiCT rasy, Kr/m’ _ % Klone - Klore o, g |Pparypa
Ha b 3a|0°C, [20°C, | o~ Ke-epa % cvmim | cmamax
Bara, | moBit | 760 760 2 6%5 0°C, 760 0°C, iy 3 | YBaHH
M pAM, | MM.PT. | MM. MMLDT.C MM.pPT.CT | 760 nosirp | A 20°C,
d CT. prer. | PLE . MM.PT.C | gn0 760
) T. ‘c, MM.PT.
760 CT.
MM.PT.
CT.
1 2 3 4 5 6 7 8 9 10
CH, 16,04 | 0,555 | 9,71 0,66 2,16 1,64 35825 5/15 650
C,Hg 30,07 | 1,049 | 1,35 1,26 1,64 1,37 63797 3,2/12, | 510
5
C;Hg 44,10 | 1,562 | 2,01 1,87 1,55 1,36 91321 2,4/9,5 | 500
CH,y |58,12 |2,091 |2,70 2,51 1,59 1,449 118736 | 1,8/8,4 | 475
CsHy, |72,15 |2,674 | 3,45 3,22 1,59 1,46 146200 | 1,4/7,8 | -
N, 28,02 10,967 | 1,25 1,16 1,02 0,72 - - -
CO, 44,01 | 1,529 | 1,97 1,84 0,81 0,62 - - -

Tabdiumusa 4.3 Bumoru, siki BUCYBAalOThCHA A0 NPUPOJIHMX NAJUBHHMX rasiB IJd
KOMYHAJIbHO-NI00YTOBOI'0 NNPU3HAYCHHS

IHoka3Huku Hopma
Yucao B066€, MI[)K/M?) 39400-52000
O0’emHa 10JI KUCHIO, %, HE O1JIbIII o
[HTEeHCUBHICTD 3amaxy razy npu o0’ eMHIN

ot 1% B moBiTpi, Oan, He OUTbIIe 3

3rinno T'oct 5542-87 roproui BIACTUBOCTI NPUPOJHHUX Ta3iB XapaKTEPU3YIOTHCS
gucioM Bo60e, ke € BIIHOUMIEHHSM TEIUIOTH 3rOpaHHs (HMK40i abo BHUIOI) 10 KOpEHs
KBaJpaTHOMY 3 BIJHOCHOI (1O MOBITPIO) IIIBHOCTI razy.

Q,
7q 4.1)

Ockinbku Mexi konmBaHHS unciaa Bo66e Bembmu mmpoki, [OCT 554287 Bumarae
BCTAHOBIIIOBAaTH IS KOKHOI Ta30pO3MOAUIBHOI CHCTeMH (32 TIOTO/DKCHHSIM —MIXK
MOCTayaJIbHUKOM Ta3y 1 CIIO)KKMBa4YeM) HOMiIHAJIbHE 3HaueHHs yKciia BoO60e 3 BIAXHICHHIM
Bii HHOro He Ouibine +5%. IlosICHIOETBCS 1€ THUM, IO TPUPOJHI Ta3u, OCOOJIHUBO
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Ha(TOBUX POJOBHIL, MICTSITh HE TUIBKHU JIETKI 1 Ba)KKi BYTJIEBOJHI, aje 1 1HEPTHI rasw,
HEJ000JIIK KOHIIEHTpAIlll SKUX MOXXE IPUBOIUTU JO MOPYIIEHHS CTIHKOCTI MOJIyM's
rOpIJIOK, 3MEHILIEHHIO [1ala30Hy iX pEryJlOBaHHSA, 3HWKEHHIO IMOBHOTH 3TOpaHHs
ra3oBOTO NMaJIMBa 1 MABUIICHHIO 3MICTY IIKIJITTUBUX KOMIIOHEHTIB B IPOIYKTaX 3rOpaHHS.

SKi1o npupoHUiA Ta3 TOPIBHATH 3 IHIIUMH BUAAMU MalvBa, TO HOTO coOIBapTICTh B
TpU pa3u HIk4Ye coOiBapTocTi Topdy Ta Mazyty, B 15-20 pasiB Hmk4e cOOIBapTOCTI
BYTULIS MIiA3€MHOI BUPOOITKH. 3acTOCYBaHHS Ta3y B IMMOOYTy Ta MPOMMCIOBOCTI B
MOPIBHSHHI 3 TBEPAUM MaluBOM B 4-5 pasiB edexrtuBHimie. ['a3 3ropae 6e3 yTBOpeHHS
IUMy, B SIKOMYy 0araTo MpPOAYKTIB HEMOBHOTO 3TOPaHHS TBEPIOrO Ta PIIKOrO IMajuBa,
TOMY 3aMiHa Ta30M IHIIUX BU/IIB MaJHBa CIPHUSE OYUCTKH MOBITPS HACEIEHUX MyHKTIB.

3pinxxeni ByrieBogneBi rasu. /{o 3pipkeHUX BYTJIEBOJHEBUX ra3iB BIAHOCATH TaKi,
AK1 32 HOPMAJTbHIX CI)iBI/I‘{HI/IX YMOB 3HaXOZSATHCS B Ta30MOI0HOMY CTaHi, a IPU BIAHOCHO
HEBEJIMKOMY MiJBUILEHHI TUCKY (0€3 3HMKEHHsS TeMIepaTypH) MepexosaTh B piake. Lle
J03BOJISIE TIEPEBO3UTH 1 30epiraTd 3piIKEHI BYTJEBOIHI SIK PIIMHU, a Ta30moji0HI
pEeryyiroBaTH 1 CHAIIOBAaTU SK MpUpoaHI ra3u. OCHOBHI Ta3omofiiOHI BYIJIEBOAM, IO
BXOJIATh JI0 CKJaay 3pILIKEHUX Ta3iB, XapaKTepU3YIOThCS BUCOKOIO TEIJIOTOK 3TOPAHHA,
HU3BKUMH MEXKaMH 3aliMHCTOCTI, BHCOKOI IIUIBHICTIO (II[0 3HAYHO TMEpPeBEPIIyE
IIUTHHICTh TOBITPSI), BUCOKHUM O00'€MHUM KOE(IIIEHTOM pPO3IIMPEHHS PIAUHU (3HAYHO
OUIBIIMM, HIXK Y OC€H3MHY 1 racy), 0 00yMOBIIIO€ HEOOX1HICTh 3allOBHIOBATH OAJIOHM 1
pesepByapu He Outbilie HXK Ha 85-90% iX reoMeTpudHOro o0'eMy, 3HAYHOIO MPY>KHICTIO
HAaCMYEHOI MapH, 3pOCTAI0UOi 13 3POCTaHHAM TEMIEPATYPH, 1 MaJOi IIIIBHICTIO PIIUHU
1010 BOJM.

XIMIYHHMA CKJIaJ 3pIUKEHUX BYIJIEBOJHEBHX Ta3iB PI3HUM 1 3aJIEKUTH BiJ JUKEPEN iX
OTpPUMaHHA. 3pIIPKEHI Ta3d 3 NOMYTHUX HAPTOBUX 1 Ta30KOHACHCATHUX POJJIOBHIILL
CKJIaIalOThCd 3 TpPaHUYHUX (HACMYEHUX) BYTJEBOJHIB — ajkaHiB. (OCHOBHUMU
KOMIIOHEHTaMH LMX BYIJEBOAHIB € TponaH 1 OyraH. HempunmycTMmMo HasBHICTH B
3pIKEHOMY Ta3i B 3HAYHMX KUIBKOCTSAX SK €TaHy 1 OCOOJMBO METaHy, OCKUIbKH II€
MPUBOANUTH 10 PI3KOr0 30UIBIIEHHS MPYKHOCTI HACHMYEHO! MapH, TaK 1 MEHTaHa 1 WOro
130MepiB, OCKUIbKH II€ CHPHYMHSAE PI3KE B3HIKCHHS TPYKHOCTI HACHYEHOI Mapu 1
MIIBUILIEHHS TOYKH POCU. 3PIIKEHI Ta3u, 10 OJCPKYIOTHCSA Ha MiAMPUEMCTBAX B MPOILIEC]
nepepoOku HadTH, OKpIM alKaHOB MICTATh HErpaHW4HI (HEHAacH4yeHl) BYTJIEBOJHI -
ankanu). OCHOBHUMHU KOMIIOHEHTaMHU ITUX Ta3iB KpIM MpomaHy 1 OyTaHy € TpOINUJIeH 1
OytuieH. HasBHICTh B 3piPKEHOMY ra3i B 3HAUHHUX KUJIBKOCTSX €THJICHY HENPHUITyCTHMO,
OCKUIbKH Be€JI€ JI0 MiIBUIIICHHS MPYKHOCTI HACUUEHOI NTapu. BiacTUBOCTI 3p1IP)KEHHX ra3iB
u1st mooytoBux 1iel pernmamentye TOCT 2044880* «I'a3u ByryieBoAH1 3piAKeH1 MaUBHI
Ui KOMYHaJIbHO-MTOOYTOBOTO CIOKHBAHHs», MO0 Tependadae MoCTavyaHHS HACTYITHUX
MapoK KX Ta3iB 1 o0mnacti ix 3actocyBaHHs (Tabma. 2.4): CIIBT3 cymim nponany i Oytany
TexHiuHa 3umoBa (He Ouabie 20% byrany); CIIBTJI cymim npomnany 1 Oytany JiTHs (He
oinbiie 60% byrany); BT Oyran texuiunuii (He menie 60% OyTany).

ImMtyyni rasu. [{i rasu auate Ha aABl rpynu. Jlo mepmioi BIJHOCATH Ta3H
BHCOKOTEeMITepaTypHOi (6:m3bk0 1000 °C). meperoHKH, 1o 0IepKyIOThCs IPH HArpPiBaHHI
TBEPAOro mnanuBa Oe3 JOCTYyMy TMOBITPS: KOKCOXIMIYHI, KOKCOTa3oBi, Ta30CJaHIICBI.
BupoOHUIITBO TOprOYMX Ta3iB 3a IUM CIIOCOOOM 3aCHOBaHE Ha MIPOTEHETUYHOMY
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PO3KJIa/laHHl KUPHOTO KaM'SHOTO BYTiUIA 1 CJHaHIIB MiJ BIUIMBOM Temneparypu. o
JPYroi TPyHu BITHOCSATH Ta3u 0€30CTaTOYHOI ra3udikariis, 0 OJEPKYEThCA B PE3yJIbTaTI
HarpiBaHHs TBEPJOTrO MaJMBa B CTPYMI MOBITPS, KUCHIO 1 iX CYMIIIIEH 3 BOJSHOIO MapOIO:
JIOMEHHI, TeHepaTOPHi, MiA3eMHO1 ra3udikairii.

4.4 Bumoru 10 rasiB, fiki 3aCTOCOBYIOThCSI B KOMYHAJIbHOMY I'OCIIOAAPCTBI

['a3 He mOBMHEH MaTH BEJIMKOI KIJIBKOCTI MIKIJUIMBHUX JOMIIIOK. Y BIJIIOBIAHOCTI 3
BHMOTaMH HOPMATHBHHX JOKYMEHTIB Ha 100M° ra3y jomimrox He Gisir: 2 T. amiaky, 5 rp.
[iaHICTUX 3’€AHaHb, 10 Tp. HadTaNiHYy, CMOJIM, MUY Ta IHIINX PEUYOBUH. Y KOMYHaJIbHOMY
rocrofapcTBi Ha TOOYTOBI TOTPEOM JKWIMX Ta TPOMAACHKUX OyiBenh, HaBYAIBHHX
3aKJIadiB, KOMYHAJIbHUX TIJIPHEMCTB BHKOPHUCTOBYIOTH Ta3 HHU3BKOTO THCKY. SIKIIO
MOTAETHCS MTYYHUN Ta3, TO TUCK B Ta30MPOBITHUX TPyOax HE MOBHHEH MEPEOLTBITYBATH
2*10°3 MIla, K10 OpUpOIHUNA — HE OUIBII 3*10° Mlla, sikmo 3pimKkeHui — He O1IbII
4*10°° MIIa. $SIKmo B ra30mpoBiaHiil Mepexi THCK HE Bi/OBiIa€ BCTAHOBICHIM BHMOTAM,
TO 3aCTOCOBYIOTh PETYJISITOPU TUCKY — MPUCTPOI, K1 3MEHIIYIOTh TUCK Ta MIATPUMYIOTh
HOTr0 TMOCTIMHMM B BCTAaHOBJICHMX HEOOXigHUX Mexkax. [licis peryisTopiB THUCKY
BCTAHOBJIIOIOTH 3aIMl001KHI MPUCTPOi — 3aIMpHI KJIAMaHu, K1 HE JO3BOJISIOThH ITABUIIUTH
THCK Y BUIAJIKy HECIIPABHOCTI PETYJIATOPIB.

Opni€ero 3 HAMBAXIMBIIIMX BUMOT 0 Ta3y, SIKMM 3aCTOCOBYETHCS B KOMYHAJIbHOMY
rOCIIOJIapPCTBI, € HASBHICTh 3amaxy JJIsi CBOEUYACHOTO HOTO BUSBJICHHS Ta IOIEPEIKEHHS
oTpyeHHs1 Ta BUOyxy. OOOB’SI3KOBO BHUKOHYIOTH OJIOpM3allif0, TOOTO AOJAIOTh IO Ta3y
OJIOPAaHTH B TakKol KUIBKOCTI, 100 NpH MIHIMAQJIbHOI KOHIEHTpALii razy B MOBITPI
BIIUyBaBCA PI3KHUM 3amax. SKIo roproyi ra3u 3miliaHi 3 MOBITPSIM Ta HarpiTh, TO BOHHU
MOXYTb BUOYXaTH Ta 3aiiMaTUCS TOJIyM’ sIM.

4.5 Hopmu BUTpAaT rasy

BusnaueHHss BUTpaT rasy Ha TOCHOJAPChKO-TOOYTOBI 1 KOMYHaJIbHI MOTpEOH
KUTJIOBHUX 1 TPOMAJCHKUX OyAiBEsb, MIAMPUEMCTB IPOMAJICHKOTO XapuyBaHHS 1 00'€KTIB
KOMYHAJIBHO-TIOOYTOBOIO INPHM3HAYCHHA (J1a3Hl, INpanbHi, XJIOOMEKapHl 1 1H.) CIif
BUKOHYBATH TI0 YKPYIMHEHUX HOpPMAax BHUTPATH TEIJIOTH, OJIEPKAHUX 3 TIPAKTUKH.
Ha6nmkeni HopMu 71 HaWOTBIT MOMTUPEHUX TEIMJIOBUX MPOIIeciB mpuBeAeH1 Tad. 3.1.

Hopmu Butpatu razy Ha ra3onocTayaHHS IIKUI, BY3iB, TEXHIKYMIB 1 I1HIIUX
crenlaJbHuX Y400BHX 3aKiaiiB (15 JJa0OpaTOPHUX MOTPEO) CIIiJl BU3HAYATH 11O TEIUIOBUX
HAaBAHTAXKEHHAX (; 3rigHo T1abn. 2.13. Jlng cnoxuBadiB, HE MEpEepaxOBaHUX Y
BUIIICHABEICHUX TAOJUIISIX, HOPMHU BUTPATH T'a3y BU3HAYAIOTh BUXOJMYH 3 HOPM BUTPATH
IHIIMX ~ BUJIB TanuBa abo 3a jgaHuMud  (isuuHoi  (pakTUUHOrO)  BUTpaATH
BHKOPHCTOBYBAHOTO MMajuBa 3 ypaxyBaHHsM 3MiHn KITJI mpu mepexomi Ha ra30Be MaInBo.
3riHo TyHKTaM 3.4 1 3.5 CHIilI 2.04.0887 piuni BUTpaTu ra3y Ha MOTpeOU MiIMPUEMCTB
TOPTIBIIL, no6yTOBoro 06cnyr013yBaHH;1 HEBUPOOHUYOTO XapakTepy 1 T.m. (aTenbe,
MalCTepHi, MepyKapHi. Mara3uHu 1 1H.) ciig mpuiimMaté 10 5% BiA CyMapHOi BHUTpATH
TEIJIOTH Ha KHUTJIOBI J0OMa, MPUBEAEHOTO B Tabm. 2.8, a piuHi BUTpaTH Ta3zy Ha
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TEXHOJIOTI4HI Ta 1HII MOTPeOH MPOMHCIOBUX 1 CUTBCHKOTOCIOIAPCHKUX IMIIPUEMCTB CJIiJT
BU3HAYATH 3a JaHUMH TMAJIWBOCTIOKUBaHHS (3 ypaxyBaHHsM 3MiHu KIIJ[ ycrarkyBaHHS i
NpUiIadiB TpU TEpPexo/i Ha ra3oBe NAIMBO) IHMX IMIANPUEMCTB 3 TMEPCHEKTUBOIO iX
pPO3BUTKY a00 Ha OCHOBI TEXHOJIOTIYHHUX HOPM BHTpaTH TEIIOTH. Po3paxyHkoBa pidHa
BUTpATa razy Ha BUpOOHWY] MOTPEOM CLIILCHKUX HACEJICHUX ITYHKTIB HEOOX1JIHO MpUUMaTH
no tabn. 2.14.

[TpuBeneHi cepeHi HOPMU BUTPATH TEIUIOTH JIO3BOJISIIOTH BU3HAYUTH MOTPEOH B rasi
3a piK 1 PO3pOOUTH TUIAHOBI 1 MPOEKTHI 3aBJAHHS M0 Ta30TOCTAYaHHIO MICT 1 HACEJIEHUX
NyHKTIB. Bka3ani HOpMH HENpPUWHATHI 7S BUSBJICHHS MOTPEOM B Ta3l KOHKPETHUX
00'eKTIB 1 po3poOIll IJIsT HUX MPOEKTHOI JOKyMeHTarlii. /(s BkasaHuX Iijeli HEOOXiTHO
BUBYHMTH YCTAHOBKH, TepeoOiaaHaHl Jyisl CHAJIOBaHHS Ta3y, 1 BU3HAUWUTH MJISI HHUX
PO3paxyHKOBHM a00 OCBITYCHUM IIIISXOM IHIWBiAyanbHI HOpMHU. [l croeriambHuX
ra3oBUX MPWIAIIB HOPMH BHTpPATH Ta3y (TETUIOBI HABAaHTAXEHHS) PETIAMEHTYIOTHCS
['OCramMu, macnoOpTHOIO XapaKTEPUCTUKOIO, a TaKOX JAHUMHU HaJaro/KyBaJIbHUX pOOIT.
MakcumanbHl TOJWHHI BUTpPAaTH Ta3y Ha OMNAJIOBAHHS, BEHTWIALIID 1 rapsye
BOJIOTIOCTAYaHHS JJIA BCIX KaTEropiil CHoKKMBaudiB BHU3HAYAIOTHh BIJAMOBIAHO JIO BKa31BOK
CHAillI 2.04.01-85, CHill 2.04.05-85 1 CHill 2.04.07-86.

4.6 Pexxumu CriOKUBAHHS Ta PO3PAXYHKOBI rOJAMHHI BUTPATH raszy

CrnoxuBayaMu TOPIOYMX Tra3iB B MICTaX € KUTJIOBI OyIMHKH, MiANPUEMCTBA
IPOMaJICBKOTO Xap4yBaHHS, YCTAHOBH OXOPOHH 3/I0OPOB'S 1 AUTsUi, Y4OOBI 3aKIaaH. AEIKi
[eXH TPOMHUCIOBUX MIANPUEMCTB 13 crneuu(iuHuMU TEIJIOBUMH TIpoIlecamMH 1 1H.
CrioxxuBaHHSI Ta3y BiOyBa€TbCs HEPIBHOMIPHO, MPUYOMY KOXKHIM KaTeropii BIacTHBI
XapaKTEpHI CE30HHI, TUKHEBI 1 T000B1 HEPIBHOMIPHOCTI CIIO’KUBAHHS.

HaiiGinpma 1o60Ba HEPIBHOMIPHICTH BJIacTHBA NMOOYTOBUM 1 1HIIMM CIHOXKHBadam,
II0 BUKOPUCTOBYIOTh Ta3 HJisi NPUTOTYBaHHS 1K1 1 rapsdyoi BojAM, HallMeHIIa -
MIPOMUCIIOBUM MIiJIIIPUEMCTBAM 3 O€3MEPEPBHUMU TEXHOJIOTTYHUMU npouiecaMu. [IpakTuka
MOKa3ye, LI0 KOJMBAaHHSA y BUTPATI razy NOOyTOBHMH CIIOKMBAauyaMU MAlOTh IE€BHY
3aKOHOMIPHICTB: y JIEHHI 1 BeYepHI TOJAMHM BUTpaTa ra3zy HalOuUIblla, a B HIYHI
3HUXKY€ETbCA 7O MIHIMyMY, JOXOJSYU MPU MAJIOMy YHUCII CIIOXHMBa4diB Mailke 10 HYJIS.
[Tpu 11bOMy HPOTATOM JOOM CHOCTEPIraoThCs TOJAMHHUK MOCUIIEHOTO CIIOKMBAHHSA rasy,
BIJINOBIJIHI Yacy MPUTOTyBaHHS Tki 1 mpuilomy BaHH. CrOXWBaHHS ra3y HEPIBHOMIPHO 1
M0 JHAX THXXIEHb MPU MOPIBHIHO PIBHOMIPHOMY BiJ MOHEAUIKA A0 M'STHULI y Cy0OTYy
BOHO 30LIbIIY€ThCA. 3HAYHE MIABUUICHHS BHUTPAaTH Tra3y CHOCTEPITA€EThCS TAKOXK B
MEepPEeACBATKOBI JIHI, 30KpeMa 31 TrpyaHs, KOJM CIOXXMBAHHS a3y MNEpPEeBULIYE PIYHY
cepeaHr01000By BUTpaty B 1,6 - 1,65 pa3y. Ce30HHA HEPIBHOMIPHICTh CIIOXKWBAHHS a3y
BUKIIMKaHA JOJAaTKOBOK BHUTPATOK Ha OMANIOBaHHS B 3UMOBHHA dYac 1 JCSKUM
3MEHIIEHHSIM HOTO BIITKY.

Pexxumu BUTpaTH Ta3zy pI3HUMH KaTETOPIsIMH CIIOKMBA4YlB BHUBUYCHI HEJAOCTATHHO 1
3ajexarb Bl 0e3/iul YMHHMKIB 1 MICIEBUX YMOB, HENJATIMBUX TOYHOMY OOJIIKY 1
y3araJbHEHHIO. 3 IUX MPUYMH KUIBKICHI XapaKTePUCTUKH PEKUMIB BUTPATH Tasy, IO
MPUBOAATHCS HUXKYE, CKIAAEHI Ha TIJACTaBl JOCHIPKEHb MPOEKTHUX, HAYKOBHUX 1
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eKCIUTyaTaI[ifHUX OpraHi3alliid, MOKyTh 1 TTOBUHHI YTOYHIOBATHUCS 3aJICKHO BiJl MICIIEBHX
YMOB.

Po3paxyHKOBI TOAMHHI BUTpaTH Ta3y CiIy>KaTh [IOYaTKOBUMHU JaHUMHU IS
BU3HAYEHHS JlaMeTpiB Ta30MPOBOJIIB, sl BUOOPY PO3MIPIB 1 THUIIIB T'a30BOi apMaTypH,
amapaTypu 1 ycTaTKkyBaHHsS. HepiBHOMIPHICTP CHOXHMBaHHS Ta3y OOYMOBIIOETHCS
HEPIBHOMIPHUMH pEeKUMaMHU POOOTH KO>KHOTO BCTAaHOBJICHOTO MpHIIaly a00 YCTaHOBKH 1
HECIBIA/IaHHAM T'OJIMH POOOTH SIK OAHOTUITHUX, TaK 1 PI3HUX 32 MPU3HAYEHHSM MTPUIIAIIB.

Po3paxyHKOBa TOJMHHA BUTpata rasy Q.,, M>/rox, npu 0°C ta mamopi 101,3 kIla Ha

200 9

rOCTO0IapChKO-TIOOYTOBI 1 KOMYHAJIbHI ITOTPEOW BU3HAYAIOTH K YACTKYy PIYHOI BUTpATH 3a
dhopmyIoro:

Qeoo = kM : Qpit: (42)

ne k, - xoeQIlleHT TOAMHHOTO MAaKCUMYMY BUTpAaTH rasy (KoedilleHT nepexoay Bia
PIYHOT BUTPATU JJO MAKCUMAJILHOT TOAMHHOT);

Q.,, - TOJMHHA BUTPATa ra3y, M /TOI.

KoediieHT TOAMHHOrO MaKCUMyMY BHUTpPAaTH MNPUKAMAIOTh AUPEPEHLINHO AJis
KOXHOIO pailoHy Tra30MoCTa4aHHsd, MEpeXi SKOro € CaMOCTIMHOI0 CHCTEMOIO, HeE
MOB'I3aHOI0 3 CUCTEMAMH 1HIIUX PaOHIB.

KoHTpobHI nMTaHHA

OxapakTepu3yiTe ra30TpaHCIOPTHY CUCTEMY Y KpaiHH

OCHOBHI CKJIaJIOB1 Ta30BUX MEPEK

Buau roprounx rasis, 10 BAKOPUCTOBYIOTHCS B Ia30M0CTayaHH1
Bumoru 10 rasis, sK1 3aCTOCOBYIOTHCSI B KOMYHAJIbHOMY TOCIIOJaPCTBI
Hopmu Butpar rasy.

Pexxumu criokuBaHHsA ra3zy. Po3paxyHKoOB1 BUTpaTy rasy

Nk =
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JIEKOIA 5 PO3HOAIJIBYI CUCTEMU I'A3OITIOCTAYAHHA
5.1 Knacudikauis ra3onpoBo/iiB Ta THIIA CUCTEM PO3MOJLITY ra3y

["azonpoBoaM, 10 BXOASTH B CHUCTEMY Ta30MOCTayaHHS, KIACU(PIKYIOTbCS 3a
HACTYITHUMH MOKa3HUKAMHU:

- 32 NPU3HAYEHHSM B CHCTEMi Tra30mOCTAYAHHS - PO3MOJLIbHI Ta30MPOBOJIU-
BBEJICHHSI, BBIJHI, IPOyBOYHI, CKH]IHI, IMITYJIbCH1, MI>KCEJIUIITHI;

Po3moninpH1 Ta30MpoBOAM HU3BKOTO THCKY CIYXaTh IS MOJadi ra3zy >KUTIOBUM 1
rpOMaICbKUM OyAiBIISAM, & TAKOXK KOMyHAJIbHO-TIOOYTOBUM 1 IPOMHUCIIOBUM CIIOKHMBaYaM 3
Majol BHUTpaTOl rasy. [[iAKIIOUeHHS OO LKX Ta30MpOBOMAIB CHOXKUBAYIB 3 BEITUKOIO
BUTPATOIO ra3y JIOMYCTUMO TUIBKH 332 YMOBHU 3a0€3MeUeHHSI HOPMAIbHOTO PEKUMY pOOOTH
noOyTOBUX Ta30BUX MpuiaaiB. Po3MOAUIBHI — Ta30MpPOBOAM  CEPEIHBOTO  THCKY
3a0e3MeuyroTh M0/Iauy ra3y B aHAJIOTIYHI Tra3o0MpOBOJM HU3BKOTO THUCKY 1 MiJIKIIOYEHUM
HUM (32 yMmMOBH ycTaHOBKM MiciieBux ['PII) mpommuciioBUM 1 KOMyHalIbHO-TTOOYTOBUM
nianprueMcTBaM. Po3moiibH1 ra30npoBOM BUCOKOTO THCKY CIIyXaTh JUIsl T0J1adl ra3y B
ra3onpoBOJM CEPEAHBOTO THUCKY, a TAaKOX JJIsi JKUBJICHHS KPYIMHHUX TPOMHUCIOBUX
HIAIPUEMCTB, 10 MOTPEOYIOTh ra3y BUCOKOTO THCKY. B okpeMux Bumaakax 1 3 J03BOJIY
MICLIEBOTO OpraHy roclpoMaToMHaA30pa A0 LMX ra30MpOBOJIB MOXYTbh IiJIKIIOUATUCS
MIIIPUEMCTBA, 110 HE MPAIIOI0Th Ha Ta31 BUCOKOTO THUCKY, ajle 110 MalOTh BEJIUKY BUTpATy
ra3zy (manpuxnana, TELL), abo Ti, 1is AKUX Il Ta300pOBOAM (3 MOIJIALY TEPUTOPIATBHOIO
pO3TalllyBaHHS) € €IUHUMHU a00 HaillOuLIbIn ONMM3bKUMHU TO BifcTaHi. [lomaua rasy Bin
PO3MOJIILHUX Ta30MPOBOAIB CEPEIHBOIO0 1 BHUCOKOIO THCKY B Ta30MpOBOJM IHIIHUX
KAaTeropiil THUCKy, a TaKOXX Ha MPOMHUCIOBI 1 KOMYHAJIbHO-MOOYTOBI MiANPUEMCTBA, B
KUTJIOBI 1 TPOMAJACBHKI OyMiBII 31aIACHIOETbCS TuUlbku uepe3 ['PIL. IlpomucnoBum 1
KOMYHAJIbHO-TIOOYTOBHM CIIOKMBAadaM Ta3 3 PO3MOAUIBHUX Ta30MpPOBO/IIB MOAAIOTH Yepe3
ra3onpoBOJM - BBEACHHS. SIK TpaBWiIO, TMEpEeBaKHA OUIBIIICT, MPOMHUCIOBUX 1
KOMYHAJIbHO-TIOOYTOBUX MIAMPUEMCTB IMIJIKJIFOYAIOTBCS JO Ta30MPOBOIIB CEPEIHBOTO
THUCKY.

- M0 MiCHEe3HAXOIKEHHI0 100 NJAHYBAHHS HAaCeJeHMX NMYHKTIB - 30BHIIIHI
(ByJIMYH1, BHYTPIIIHBOKBAPTAJIbHI, IBOPOB1, MIKIIEXOB1) 1 BHYTpIIIHI (ycepeauHi Oy 1iBeb
1 IPUMIIICHB);

- M0 MiCIe3HAXO/’KEHHIO 11010 MOBEPXHi 3eMJIi - miA3eMHI (IMiABOJIHI), HA3eMHI
(HagBOAHI1), HA3EMHI;

- 3a MaTepiajioM TPyO - MeTaJieBi (CTaleBl, MiJiHi 1 1H.) 1 HEMeTaJIeB1 (TIOJIIETHUIICHOB1
11H.)

[NazompoBoau cucrtem razomnoctadanHsi 3rigHo JBH B.2.5-20-2001 3anexHo BiX
THCKY ra3sy, 10 TPaHCIIOPTY€ETHCS, KIACU(PIKYIOTHCS TAKUM YHHOM:

- Ta30IPOBOJIM BUCOKOTO TUCKY 1 kareropii (rmpu pobouomy TUCKy ra3y monas 0,6 1o
1,2 MIIa BKIIOYHO /I PUPOJIHOTO Ta3y 1 ra3omoBITpsSHUX cymimei 1 g0 1,6 MIla nns
CVT;

- TazonpoBoau BUCOKOTO TUCKY Il kareropii (mpu pobodomy Tucky raszy nonam 0,3
10 0,6 MITa);
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- Ta30MPOBOM CEPENHBOTO THUCKY (TIpu pobouomy THCKy Tra3zy moHaa 500 malla mo
0,3 MIIa);

- ra30IPOBOJIM HU3BKOTO TUCKY (TIpH poOodoMy THCKY razy g0 500 malla BKiIFOUHO.

Tuck rasy nepea moOyTOBUMH Ta30BUMHM MPHUIAJaMHK CIIIJT IPUHMATH BIIIOBIIHO 10
NacIoOpTHUX JaHUX MpuiiajiB, aje He oubie 300 nalla).

VY MiCBKy cHCTEMY pO3MOJLITY ra3y BXOAATh HACTYIIHI COPY/IH:

MICBK1 PO3MO/1Ib4i TA30MPOBO/IN PI3HOTO TUCKY 1 MPU3HAYCHHS,

ra30po3noz[iani crauii (I'PC),

ra30peryn;1TopH1 MyHKTH (I'PID),

OpUCTpPOi 3B'SI3KY 1 TeneMexaHizalii 1 MiACOOHI CHOpyau, IO CHyXKaTh i
HOpPMAaJIbHOI eKCILTyaTallli CUCTEMH.

OCHOBHMMH BUMOTaMHU, SIKUM TIOBUHHI 33/I0BOJIBHATH BC1 CUCTEMH PO3IMOALTY Ta3y, €
HaAliHICTh 1 0e3mepeOiifiHICTh Tra30onocTadyaHHsd, Oe3leka, MpoCcTOoTa 1 3PYUYHICTh
eKCIUTyaTalii, MOXJIMBICTb IOYEProBOoro OYIIBHUITBA 1 BBEACHHS B EKCIUIyaTallilo,
MaKCUMajbHa OJHOTUIIHICT CIOPYA 1 MOHTaXHHX BY3JiB, MIHIMaJbHI MaTepiajibHi,
KaliTajabH1 BKJIQJCHHS 1 €KCIUTyaTalliiHl BUTpaTU. 3aJIEXKHO B1J YKcia CTYIEHIB repenany
TUCKY Ta3y B I'a30MPOBOJAX CUCTEMHU ra30MOCTaYaHHs MICT 1 HACEJIEHUX IYHKTIB ALISATHCS
Ha OJIHO-, IBYX-, TPhOX- 1 0araToCTymiH4acTi:

1) omnocryminuata (puc. 5.1) - cucreMa rasonocTayaHHs, IpH SKIM PoO3MOILT 1
nojilaya rasy CIO)KMBauaM 3JIHCHIOIOTBCSA MO Ta30MpOBOJAX TIABKKM OJHOTO THUCKY, SIK
paBujo, HU3bKOro. BoHa Moxke OyTH pEKOMEHIOBAaHA [JIl HACEJIEHUX MYHKTIB 1
HEBEJIMKUX MICT, II0 MPUEAHYIOTHCS A0 MariCTpaJIbHUX Ta30MpPOBOIIB, & TAKOXK JJIs1 CEIUILL
IpU aBTOHOMHOMY Ta30IMI0CTa4yaHHi, KOJH K JDKEPEIIO Ta3y BUCTYMAIOTh MICIIEBI Ta30BUH,
KOKCOTa30BUM abo0 HadTomepepoOHUN 3aBOAM, CTaHIll 3MIMIEHHS Mapu 3pIIKEHUX
ByrJieBogHEBHX Ta3iB (3BI) 3 moBiTpsaM, ab0 ra3oreHepaTopHUX YCTaHOBKHU, O10ra3iB.

o
-

-
L

Puc.5.1 - Cxema 0AHOCTYNIHYATOI CHCTEMH PO3MOALTLY rasy:
1 - wmarictpanbauii TpyOompoBig, 2 - ['PC, 3 - xinmbueBi razompoBoau, 4 -
BIJITATYKEHHS JI0 CIIOKUBAYiB, 5 - TYMUKOBI ra30IPOBO/IH.
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[Tpu ocTanHbOMY pillieHH] B cxemy (puc. 5.1) 3aMiCTh MaricTpajJbHOTO Ta30MPOBOY 1
I'PC BxutoueHi 3aBoj, craHis 3wmimieHHs napu 3BIT 3 moBiTpsiM 1 rasoreHeparopHa
yYCTaHOBKA;

2) naBocTymiHyaTa cucteMa (puc. 5.2) 3abesrneuye po3moAia 1 TMojady rasy
CTIO’KMBa4YaM TI0 Ta30IPOBOIAX JBOX KAaTETOpii: CEPeIHBOTO i HU3BKOTO a00 BHCOKOTO i
HU3BKOTO TUCKY.

Puc 5.2 - Cxema ABOCTYNiHYATOI CHCTEMH PO3MOALLY rasy:
1 - MaricTpaibHHI ra30mpoBia BUCOKOTO THUCKY, 2 - ['PC, 3 - xpynHi cnioxuBadi rasy, 4 -
Mmicbki ['PII, 5 - razompoBoaM BHUCOKOTO 1 HU3BKOTO THUCKY, 6 - KUIbLIEBI Ta30MpOBOIU
HU3BKOTO TUCKY, 7 - BIATAIYKEHHS J0 CIIOKUBAYIB, 8 - 9 - TyNMKOBI ra300pOBOIU

[{s cucrema Moxe OyTH pPEKOMEHJOBaHA JJi MICT 3 BEJIMKHM YHUCIOM CIOXKHBaYiB,
PO3MIILIEHUX Ha 3HAYHIA TEpUTOpIi, Ta TUX, LIO0 OJEPXKYIOTh ra3 BIJ MaricTpajibHUX
ra3onpoBO/IiB;

3) Tpuctyminyara (puc. 5.3) - cucTeMa razonocTayaHHs, A€ po3MOALUI 1 mojaya rasy
CHOXKMBayaM 3JIHCHIOIOThCS MO Ta30MpoBOJAX TPbOX KaTeropiil TUCKY: HU3BKOTO,
CepeHbOro 1 BUCOKOTO. Ll cucteMa Moske OyTH peKOMEeHA0BaHa AJis BETUKUX MICT.
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Puc.5.3 — Cxema TpbOXCTYNeHEBOI CHCTEeMH PO3MNOALICEHHS ra3y:

1 - maricTpaneuuii razomnposif, 2 - ['PC, 3 — razonpoBoau Bucokoro Tucky (1o 1,2 MIla),
4 — MPOMHCIIOBI MIATIPUEMCTBA, K1 32 TEXHOJIOT1EI MOTPEeOYIOTh I'a3 BUCOKOTO THUCKY, 5 -
['PII, ur0o 0OMEXyIOTh THCK Ta3y B Ta30MpOBOJAaX CEPEIHbOTO THCKY, 6 - Tra30mpoOBOIU
CepeIHBOTO TUCKY, 7 — BiATATYKEHHS IO CMIOKMBAYiB Ha ra30MpoOBO/IaX HU3BKOTO THCKY,
8 - ra3ompoBOIM HU3BKOTO THCKY, 9 — BENIMKI CIOXUBadi, SKi NPUETHYIOTHCS [0
ra3onpoBo/IiB cepenHboro THcKy, 10 — micbki I'PII, siki KUBISTH Ta30MpPOBOAN HU3BKOTO
THCKY

4) GaratocTymiHyaTa cUCTeMa 3abe3meuye po3MoAi ra3y 1Mo ra3onpoBoiaXx YOTHPHOX
THCKIB: Bucokoro 1 kareropii (mo 1,2 MIla) i II xareropii (mo 0,6 MIla), cepenaboro (10
0,3 MIla) 1 Hm3pkoro (mo 500 malla). Ils cuctema moke OyTH pPEKOMEHIOBAaHA s
KPYMHUX MICT 3 BEJIMKUM YHCIOM MPOMHUCIOBHX CIOKHBadiB BHUCOKOTO 1 CEpEIHBOTO
TUCKY BIITATYXXKEHHS JO CIIOXHUBAYiB, y SKUX IO XapakTepy 3a0yJOBH 1 pexUMY
CIOKMBAHHS Ta3y JOLIIBHO 3aCTOCOBYBAaTM HE OJHY 3 BKa3aHUX BHIIE CHCTEM, a
OJIHOYACHO JIeKUIbKa. 3B'A30K MK ra30MPOBOJIAMH PI3HOTO TUCKY, III0 BXOJATh B CUCTEMY
ra3onocTayaHHs, MOBUHEH nepeadayatucs Tuibku yepe3 ['PII abo I'PY.

KoxHna 3 mepepaxoBaHUX BHUIIE CHUCTEM Ta30MOCTAYaHHS 3aJIEKHO BIJ] XapakTepy
IJIaHYBaHHS 1 WIUIBHOCTI 3a0yJOBHM MiCTa MOXXE OYTH KIJIbIIEBOIO, TYIHUKOBOIO a0o0
3MIMIAHOT0, PO3TATYKEHOI a00 KoMOiHOBaHOO. [lepeBaXkHi KiJipIieBa 1 3MilIaHa CUCTEMHU
ra3onocTayaHHs, OCKUIBKM BOHH 3a0€3MeuUyl0Th HAOUIbII PIBHOMIPHUN PEXUM THUCKY B
yCiX TOYyKax BiAOOpPY ra3zy 3 pO3NOJAUIBHUX Ta30MNpOBOAIB, a TaKOX IMiJABUILYIOTh
HaJIMHICTH ra30II0CTavYaHHS.

CucremMu ra3ornocTayaHHs MICT 1 CEJTMI] MOKYTh TaAKOX PO3PI3HATHUCS:

- PUHIIATIAMH, 3aKJIaJICHIMH B CXeMi PO3IOALTHHUX Ta30BUX MEPEIK;

- XapakTepoM <OKHUBJICHHS» MICBKOI PO3MOAUIBHOI MEpPEXi BiJl Ta30MpOBO/IIB,
BHUKOHAHHUX Y BHTJISAJI MPOMEHIB IMIBKUIBIA a00 KUIBI, IO OTOYY€E MICTa, 4epe3 pi3He
yuciio I'PC;

- HASBHICTIO MiJI3EMHUX CXOBHUIIl 200 BUKOPUCTAHHSAM SIK aKyMYJTIOOYHX €MHOCTEH
OCTaHHIX JUISHOK MaricTpajJbHUX Ira30MpPOBO/IIB;

- TUTIOM YCTaTKyBaHHS 1 CIIOPYJ HA MEPEKax, CUCTEMaMHU 3B'sI3KY 1 TeleMeXaHi3allii.

Ha Bubip cuctemu razonoctadyaHHsi MicTa poOUTh BIUIUB psAJ YMHHUKIB. OCHOBHI 3
HUX:

- XapakTep JpKepesa rasy 1 BJacTUBOCTI rasy, CTyMiHb HOTO OYMINCHHS, HASBHICTh B
HBOMY BOJIOT;

- pO3MipHU MICTa, OCOOIMBOCTI MOTO MIaHyBaHHS 1 3a0y10BH, UIIIBHICTh HACEICHHS;

- YHUCJIO 1 XapaKTep MPOMHUCIOBUX CIOKHBAYIB 1 €JIEKTPOCTAHITIH;

- HafgBHICTh BEIHMKUX TPUPOJHHUX a00 IITYYHHX TMEPEIIKOM JI TIPOKIIAIKH
ra3onpoBOIiB (PIUOK, 03€p, 3ATI3HUYHUX BY3JIB 1 1H.).

[Ipn mpoekTyBaHHI CHCTEMH Ta30MOCTadYaHHS PO3POOJISIOTH JCKIIbKAa BapiaHTIB 1
MPOBOJATH 11X TEXHIKO-€KOHOMIYHE TMOpIBHAHHS. Jljis OyIIBHUIITBA MPUAMAETHCS
HaiBUTOTHIMIIHMI BapiaHT.

50



Craixg gonaTH, IO CyMICHE 3aCTOCYBAaHHS JEKIIBKOX CTYIEHIB THCKY Ta3y B MiCTax
MOSICHIOETHCA HACTYITHUMU TPUYUHAMM:

- HasBHICTIO CIOXXMBAYiB, SKHUM IOTPIOEH Ta3 pI3HOTO TUCKY. Tak, B JKUTJIOBI 1
rpOMaJIChKi OyaiBII, MIAMPUEMCTBAM MOOYTOBOIO OOCIYrOBYBAaHHS MOJAIOTh T'a3 TLIBKU
HU3BKOTO TUCKY, a 6araTbOM MPOMUCIIOBUM I1ANIPUEMCTBAM - CEPEAHBOTO 200 BUCOKOTO;

- 3HQYHOIO MPOTSHKHICTIO MICBKHUX T'a30MPOBO/IB, 1110 HECYTh BEJUKI HaBAHTAKECHHS.
B npoMy Bumajaky nepeBaxxHui ra3 cepelHboro abo BUCOKOTO THUCKY;

- HEBEJIMKOIO IIMPHUHOIO BYJUIIH 1 MPOi3/iB B IIEHTPAJIbHUX pallOHAX MICT 13 CTapOIO
3a0y/0BOIO, J€ TMPOKJIagKa Ta30MpOBOAIB BHCOKOTO THCKY MOXE BHUSBUTHUCS
He3MiicCHeHHO. KpiM TOro, mpW BHCOKIH MIUIBHOCTI HAaceleHHS (3 YMOB Oe3Mekw 1
3pYYHOCTI eKCIUTyaTallii) mpoKJIaaka ra3opoBo/IiB BACOKOTO THCKY HeOaKkaHa;

- TPOEKTYBAHHSIM B IICHTPAIbHIM YacCTHHI MICT Ta30MpoOBOAIB MEHIIOTO, HIX
BUPINIYETbCSI B JAHUIM 4ac, TUCKY, a TaKOXX TPHUBAIICTIO OYJIiBHUIITBA, PO3MIMPEHHS 1
PEKOHCTPYKIIli CUCTEM Ta30M0CTaYaHHs BETUKUX MICT.

Yucno ['PII, mo XuBIATH MEpeXy HHU3bKOIO THCKY, BU3HAUalOTh 3a JOIOMOTOIO
TE€XHIKO-€KOHOMIYHOTO  po3paxyHKy. ['PII  po3ramoByioTh B  LEHTpax  30H
0OCJIyroByBaHHs, sIKOMOra OJIMKYe 1O TOYOK MEPETHHY ra3ompoBOJIB. 30HA Jii OJTHOTO
['PI1 He moBMHHA NEPEKPUBATHUCS 30HOIO i1 THIIOTO.

5.2 Cxema MiCbKHX CHCTEM ra3onoCcTavYaHHsa

['a30B1 Mepexi MOXyTb OYTH TYNHKOBMMH, 4YacCTille KuUlbLIeBUMU. Mertoa
MPOKJIAJIKM Ta30BUX MEPEX - pO3AUIbHUNA. PO3moauibHI Ta30Bl MEpekl NPOKIAJA0Th MO
BYJIMIISX MicTa mij TpotyapoM ao I'PIL.

Po3BiaHi razoBi Mepexi HU3bKOro TUcKy Bil I'PII mMoxyTh mpokiaaatucs y ABOX
BaplaHTax:

1-# BapiaHT - ra30MPOBOJIU 31 CTAIEBUX TPYO 3 MOCUIICHOIO 130JIAI1€0 MPOKIATAIOTh
B 3eMJII Ha BificTaHl 2 M Bi pyHmameHnTa OynuHKy. BBig B OyaMHOK poOssSTh Y CXOIOBI
KJIITKH;

2-ii BapiaHT - ra3ompoBoau, modapOoBaHi oOiitHOWO (apOor0, MPOKIAAAIOTH B
OCHOBHOMY TIO0 JIBOPOBHUX (pacajax *KUTJIOBUX OYIWHKIB BUIIE BIKOH 1-TO MOBEpPXY 1 MiX
OynuHkamu B 3eMJiii. BBoiu B Oy/IMHOK YJIAIITOBYIOTH O€3MIOCEPEHBO B KYXHI.

Axio KyxH1 3HaAXOJAThCA 3 00Ky BYJIUYHOTrO (hacamay, TO BBiJI pOOJIATh y CXOJOBI
KiTkH (puc. 5.4).
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Puc.5.4 — Metoau nNpokJIaJaHHS Ta30BUX MePexK:
1-# BapianT - I'l y 3emui; 2-i1 BapiasT - I'l o acagax OyauHKIB

[Ipn BiACYTHOCTI ra30BOi Mepexi AJig MOOYTOBUX LIJIEH BUKOPHCTOBYIOTH ESKI
BUJIM NaJbHUX Ta3iB (HANPUKIAJ MponaH, OyTaH Ta iXHI CyMilll) y PIAKOMY BHUIJISIIL.
3pikeni rasu noBuHHI BigmoBimath Bumoram JICT — 20448-80 (BMICT CipKO-BOAHIO,
HAsBHICTh XapakTEpHOro 3amaxy). Pi3kuii 3amax J03BOJISIE JIETKO 3HAWTH Tra3 y
MPUMIIIECHH] 1 BAKUTH TEPMIHOBHX 3aXO0/I1B JIJIs JIKBIAAIT HOTO BUTOKY.

Cy4acHi MICBKI pO3MOIiIbY1l CUCTEMH SBISIOTH COOOI0 CKIIQAHUI KOMIUIEKC CIIOpY/,
10 CKJIAIA€ThCS 3 HACTYITHUX OCHOBHUX €JIEMEHTIB:

- Ta30BUX MEPEK HU3bKOIO, CEPEIHHOTO Ta BUCOKOTO THUCKY,

- Ta30pOo3MOJUIbYNX CTaHIIIH,

- Ta30perysITOPHUX MYHKTIB 1 yCTAaHOBOK.

Y 3a3HayeHHWX CTaHIISIX 1 YCTAHOBKAaX THCK Ta3y B3HIDKYIOTh J0 HEOOXiTHOI
BEIMYMHU Ta aBTOMATHYHO MMATPUMYIOTH TMOCTIHHMM. BOHHM MarOTh aBTOMATHYHI
3amo01KHI MPUCTPOI, K1 BUKIIOUYAIOTH MOXKJIMBICTh MIJABUILIEHHS TUCKY Ta3y B MEpekax
noBepX HOpMH. J[nsl KepyBaHHSA Ta €KCIUTyaTalli Li€i CUCTEMU € CIeliajibHa CIy»0a 3
BIJIMOBIIHUMH 3aco0aMu, 110 3a0e3MeuyloTh MOKIMBICTH 3A1HCHIOBaTH Oe3nepediliHe
ra3ornocTavyaHHs.

Ha cboromni maiixke Bci MmicTa rasuQikoBaHi, TOMY OCHOBHHUM 3aBlIaHHAM TIPH
MPOCKTYBaHHI CHUCTEMH Ta30MOCTa4aHHs MicTa € 1ii PEKOHCTPYKIliS Ta PO3BUTOK,
BIJIMOBIIHO PO3BUTKY MicTa 1 Horo mpomucioBocTi. [Ipu pimeHHi 1bOTO 3aBHaHHS
HacamIepe]] HeOOX1JHO BUSBUTH HOBE ra30Be HABAHTAXCHHS Ha MEPCIEKTHUBY 3aJIEKHO
Bl CXEMHM PEKOHCTPYKIIi MIChbKOi 3a0ylOBH, YyXBaJeHUX pIIIEHb MIOAO IXHBOTO
TEIUIONOCTayaHHs,  rapsuoMy  BOJOIIOCTaYaHHIO  Ta  CTYNEHI0O  MOOyTOBOIO
oOciyroByBaHHs. [licist po3paxyHKy HOBHX HaBaHTaXEHb BUSBISIOTHCS Ta30MPOBOJIH, SIKi
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30epiraloTbcs B HOBIM MEpEeXki, MPOEKTYETHCSI HOBA Mepeka Ta BU3HAYAIOTHCS AlaMeTpU
razonpoBoAiB. TyT ciif 3a3HAYUTH, 110 3 PO3BUTKOM MICTa pPOCTE€ HOro cucrema
ra3ornocTayaHHs Ta JI0 Hel Mpe'sBisSIOThCS OUIbIIe BHUCOKI BHUMOTH 110 HaJAIHHOCTI
(YHKIIIOHYBaHHs, TOMY MEpEXl IMOBMHHI OYyTH 3alpOeKTOBaHI 31 CTPYKTYPHUMH Ta
TPAHCIIOPTHUMHM pe3epPBaMH, K1 HEOOX1HO MEPEBIPUTH PO3PAXYHKOM.

Ha eudip cucmemu 2a30nocmaqyanns micma 6naueac psao axmopie, OCHOBHI 3
SIKUX:

- pO3Mipu MicTa, 0COOIMBOCTI HOTO MIaHyBaHHS Ta 3a0yI0BH,

- IIUIBHICTh HaCEJIEHHS;

- YHCIIO Ta XapaKTep MPOMUCIOBUX CIIOKHUBAYIB 1 €JIEKTPOCTAHIIIN;

- HasBHICTh BEIMKUX MPUPOJHHUX a00 INTYYHHX TMEPENIKO I TMPOKIAIKA

ra3onpoBo/iiB (PikK, 03ep, 3aII3HUUYHUX BY3JIIB Ta 1H.);

- TMEpCHEeKTHUBHUH IUTaH PO3BUTKY MiCTa.

[Ipy TpoeKTyBaHHI CHCTEMM Ta30MOCTavYaHHs pPO3POOJISIIOTH PsAJ BapiaHTIB 1
poOJIsATh iXHI TEXHIKO-€KOHOMIYHI TopiBHSHHS st OyAiBHUIITBA 3aCTOCOBYIOTH
HaWBUT1AHIIIIUN BapiaHT.

JI1st cepeHiIX 1 HEBEIMKUX MICT 3BUYANHO MPUHAMAIOTh JBOCTYMIHYACTY CUCTEMY 3
razonpoBojamu Bucokoro (10 0,6 MIla) 1 HuU3bKkoro TUCKY. SIKIIO B LIEHTPaIbHINA YaCTHHI
MicTa MPOKJIACTH  Ta30MpPOBOJIM BHUCOKOTO THUCKY BHUSBISETHCS HEMOXKIUBUM,
3aCTOCOBYIOTh TPUCTYMIHYACTY cucTtemy: Bucokuii (1o 0,6 MIla), cepenuiii 1 HU3BKUN
TUCK. Y IIbOMY BHWIIaJKy BHCOKHMHA THCK 3aMiHSIOTh CEpPEeIHIM TUIBKH YacTKOBO: Yy
LEHTpaJIbHIM, HaOLIbIIE MUIBHO 3a0y/10BaHIi Ta HAaceJIeHId YacTUHU MicTa. Bubip toro
a00 1HIIOro BaplaHTa BU3HAYAIOTh TEXHIKO-EKOHOMIYHUM PO3PAXYHKOM.

baraTocTymiH4acTi CUCTEMU ra30lOCTa4aHHs 3 ra30lpoBojaMu TUCKOM Outbiue 0,6
MIIa 3acTOCOBYIOTh TUIBKM y BEJIMKHX MicTaxX 1 oOjacHMX cuctemax. Jlis Benukux 1
CepeHIX MICT Mepexi MPOEKTYIOTh KUIbLIEBUMH, a JIJIs APIOHUX MICT CHCTeMa MOXe OyTH
TYIMUKOBOIO JUISI MEPEX 1 BHUCOKOTO 1 HHU3BKOTO THCKY. JliamMeTpu po3moaiibuux
ra3onpoBO/IiB 3BUYANHO 3MIHIOIOTHCS B Mexkax 50...400 mm.

["a3operynaropHi MyHKTH pO3TAlIOBYIOTh B OKpEMHUX OYAIBISX 3 OMAaJCHHSIM 1
BEHTWIALIIEI0, X 3pYyYHO EKCIUIyaTyBaTH Ta MPOBOJUTU PEMOHTHI poboTu. Po3pobieni
ra3operyyaTOpHi MyHKTH, PO3TAIOBaHl B cremianbHuX omnamroBaibHux madax (IIPIT),
Outbll ekoHOMIiuHi, HDK cramioHapHi ['PII craporo Tumy. Ane i edeKTUBHOI
excrutyatarii [IIPTI neoOximHa opraizailiss OJOKOBOTO PEMOHTY 31 MIBHAKOIO 3aMIHOIO
arperary, 10 BHHINIOB 3 Jaay, Mpu OyIb-SKUX, HECTIPUSTIMBHX aTMOC(EpHUX yMOBaXx.
Ane makcumanbHe BukopuctanHs LIPII 3aBxnu nae ekoHoMiuHMM €(EeKT IpU MPaBUIbHO
opraHi3oBaHiil ixHii ekcmtyartamii. Ywucno T'PII Bu3HauaroTh TEXHIKO-€KOHOMIYHUM
po3paxyHKoM. [a30peryisaropHi MYHKTH pO3TAIIOBYIOTh Yy IIEHTpax 30H, SIKi BOHU
KUBJISATb.

Tpacu razonpoBoay MPOEKTYIOTH i3 ypaXxyBaHHSM TPAaHCHOPTYBaHHS CIOKHBadam
razy HaWKOpOTIIMM IUIAXOM, TOOTO 3 yMOBU MIHIMAJIBbHOI JOBXKHHH Mepexi. Touku
3yCTpivi MOTOKIB Ta3y MPU3HAYAIOTh Ha rpaHuIll 30H cycimHix ['PII. Mepexi HU3BKOTO
THCKY ~ CKIAJAIOTECA 3 KUIBIICBUX 1 TYNUKOBHUX Ta30MpOBOAIB 1 aOOHEHTCHKUX
BiJrany:keHb. OCHOBHI Tra30IpOBOAU MPOEKTYIOTh MPU PO3pOOII TEXHIUHOTO MPOEKTY, a
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BIITATY’)KEHHS - TpH poOouomy mpoekTyBaHHI. II[iTbHICTE OCHOBHHX Ta30MpOBOIIB
NPUHAMAaIOTh TaKol0, 1100 JOBXKHMHA aOOHEHTCHKHUX BiJIraly>KeHb /10 BBOAIB y OyaiBii Oyna
50... 100 m.

VY MicTax 1 cenMiiax, 0 MalTh 3HAYHY PIZHUINIO T€OJC3MYHHMX BIAMITOK, IMPHU
posrtamryBanHi ['PII 1 TpacyBanH1 ra3ompoBo/iiB HEOOXITHO BpaXxOBYBaTH T1APOCTATUYHUM
TUCK. Skio ra3 jgermie moBiTps, I'PII 1 ocHOBHI JiHIT pO3NOAUIBYHUX Ta30MPOBOIIB BapTO
OpOKJIaJaTd MO Mpoi3gax 3 HaWMEHIIMMU TE€OJe3MYHMMH BiaMiTKaMu. JKUTIOBI Ta
rpoMajicbki OymiBIi, KOMYHaabHO-IOOYTOB1 CHOXKMBadyi, a TaKOoX JAPIOHI MIJIPUEMCTBA
6e3nocepeIHbO MPUEAHYIOTh IO PO3MOJILIBUUX Mepek. ToMy Ha BBOJAX ra3olpoBOMAIB Y
OyAIBJISIX BCTAHOBIIIOIOTH TUTBKH MPUCTPOT, IO BiIKIIOYAIOTh.

3aJIe’KHO BiJl XapakTepy IUIaHYBaHHS XUTJIOBHX MACHUBIB 1 IIIJIBHOCTI HACEICHHS
Mepeki HU3bKOTO TUCKY BHKOHYIOTH 13 Ta30MPOBOJIIB, 110 MPOKIANAIOTHCA MO MPoi3aax i
BYJULSAM Y BUIJISAl CYHUIIBHUX KUIBLIEBUX MeEpex, a0o 3 Ta30MpoBOIB, IO
IPOKJIAJIAI0THCS MEpPEeBAXXHO BCEPEIUHI KBapTaliB 13 3aKUIbIIbOBAHUMH TUIBKU
OCHOBHMMH JiHiaMH. [lepmia cxema xapakTepHa [Uisi paloHIB MicTa 31 CTapuMm
MJIaHYBaHHSM, KOJIM KBapTalyd MalOTh CYLUIbHY 3a0yI0BY MO NEPUMETPY Ta CKIAJAIOTHCA
3 OKpEeMHUX 3aMKHYTHUX BOJIO/iHBb. Y I[bOMY BHIIQJIKy Ta30MpPOBOAM MPOKIANAIOTH IO
KOXKHIM BYJIHWIII, TPOBYJKY Ta MPOi3y; MEPETUHAIOYUCH MIX COOOI0 BOHHU CTBOPIOIOTH
KUIbIIS. Bij ByJTUYHUX ra30MpoBO/IIB Y KOXKHE BOJIOIHHS WIyTh BBOJIH.

Jlpyra cxema BHUKOPHUCTOBYETHCSI JJII MICBKMX PalOHIB 3 HOBUM IUJIaHYBaHHSIM.
XKutnosl OyaiBial poO3TAlIOBYIOTh PIBHOMIPHO MO BCIA IUIOUII MIKPOpPaloOHIB 3
JOTPUMAHHSM HEOOXIJTHUX PO3PHBIB, a OKPEMI MIKPOPAaOHU TPYNYIOTh Yy >KHUTJIOBI
MacuBH. [Ipy TakoMy miaHyBaHHI ra30IpOBOJM MPOKIAAAIOTh BCEPEIMHI MIKPOPAWOHIB.
VY OUIBIIOCTI BUMAAKIB iX MPOEKTYIOTh TYNMHUKOBUMH, PO3raidy>KEHUMH. 3aKUIbLbOBYIOThH
TUIBKA OCHOBHI JIiHII Tak, MO0 OJepXKaTh €IUHY MEPEXKYy 3 JEKIJIbKOMa TOYKaMu
YKUBJICHHS, KUTbKICTh SIKMX AOpiBHIOE KibkocTi ['PIL.

J171s1 MOKITUBOCTI BIJIKIJIFOUEHHS MEPEK HU3BKOTO TUCKY OKPEMHUX MIKPOPAHOHIB IIPH
BUPOOHMIITBI PEMOHTHHX POOIT Ha Ta30MPOBOJAX BCTAHOBIIOIOTH MPHUCTPOi, IO
BiIKIIOYaloTh. Ha rasompoBojax cepeaHbOro Ta BHCOKOIO THUCKY MPHUCTPOi, IO
BIJIKJIFOYAIOTh, BCTAaHOBJIOIOTH TaK, 1100 MOXHa OyJ0 BUKIIOUUTH 3 POOOTH OKpeMi
ninsHkd. [IpucTpoi, Mo BiAKIIOYAIOTh, BCTAHOBIIOIOTH IMEPE] OKPEMHUMH >KUTIOBHUMH,
IPOMAJCEKUMH  Ta BUPOOHUYMMH  OYyHIBJISIMH, 30BHIIIHIMHA  Ta30CMOXUBAIOYUMU
yctaHoBkamu Ta [PII, Ha mepeTuHaHHSX BOJAHHMX TEPEMIKOJ, 3aTI3HUYHUX 1
aBTOMOOUTbHUX MaricTpasieid. KilbKiCTh MPUCTPOIB, 1O BIAKIIOYAIOTh, MOBHHHA OYyTH
CTPOro OOIPYHTOBAHOK 1 MiHIMAJbHO HEOOXIJHOK Jii MOXJIUBOCTI ONEPATUBHOTO
KEpyBaHHS PO3MNOIILYOI0 CUCTEMOIO IPU BUKOHAHHI PEMOHTHHUX POOIT, PEKOHCTPYKIIISIX,
a TakoXX MpPU HEOOXITHOCTI aBapiMHOIO BIJKIIOYEHHS OKpeMHX razonpoBojiB. KoxxHuii
MPUCTPIi, 110 BIAKIIIOUYAE, XapAKTEPU3Y€EThCA MEBHOK WMOBIPHICTIO BIIMOBHU B pOOOTI, IO
3HUKYE HAJIMHICTh CHUCTEMH, ajié iXHsS HAsSBHICTh JO3BOJISIE B aBapPIMHUX CHUTYaIlisx
BIJIKJTFOYATH MEHIIIE CTIOKMBAYIB, 1110 TBUIIY€E HATIHHICTb.

[lepeBaxkHy OUIBIIICTG TMPOMUCIOBHX MIANPUEMCTB MOXHA TPHUEIHYBATA [0
ra3onpoBOJiB SIK CEPEAHBOT0, TAaK 1 BUCOKOTO THCKY, IO BUKIIOYAE HEOOXITHICTH
napayiesIbHOT MIPOKJIAJIKK TI0 BYJHUIIAX 1 MPOi3JjaM Ta30MpOBOIIB BHCOKOTO Ta CEPEIHBOTO
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TUCKY. SIKIIO B YacTHWHI MICTa MOJIHMBA IMPOKIJIAIKa Ta30MpOBOMAIB TIIBKUA CEPEAHBOTO
TUCKYy a00 BoHa OakaHa uepe3 Benuke uuciao madoBux ['PII abo komOGiHOBaHMX
PEryJATOpiB TUCKY, YCTAHOBIIOBAHUX Ha CTIHAX YKUTJOBUX 1 TPOMAJICBKUX OyAiBEIb, TOII
B I[iil YaCTUHI MPOEKTYIOTh T'a30MPOBOAM CEPEAHBOTO THUCKY, K1 3'€ THYIOTh MOCIIJOBHO
yepe3 rosioBHi ['PIT (I'TPII) 3 mepexero BHCOKOrO THCKY, PO3TAIllOBYBAaHOK B 1HIIIN
4acTUHI MicTa. ['a30MpoBOAM BUCOKUX THCKIB HaMararOThCsl MPOKJIAJATH MO OKpPaiHHHUX
palioHax MiCTa, J€ HEBEJIMKAa NIUIbHICTh HACEJICHHS Ta MEHIIE YHCIO IMiJI36MHUX
CIOPY/KEeHb. baratocTymiH4YacTi CHCTEMH € eKOHOMIYHUMHU CHCTEMaMH, TOMY IO OCHOBHI
MOTOKH Ta3y TPAHCIOPTYIOTh i BUCOKUM THCKOM, IO TPHBOJUTH JO CKOPOUYCHHS
MeTano3arpar y ra3osi mepexi. [lo MEpEK BUCOKOTO abo cepeHbOTO THUCKY TPUEHYIOTE
BEJIMKUX CIOXKMBadiB. Y JKUATIOBUX 1 TPOMAACHKHX OYHIBISX MPOKIANAIOTh TIIBKH
ra3onpoBOIU HU3BKOTO THCKY.

JInst miABUINCHHS HAAIMHOCTI Ta30MOCTadYaHHS MEpeXi KUIbIIoTh. Hacammepen
BapTO KUIBIIOBATH MEPEK1 BUCOKOTO Ta CEPEIHHOTO THUCKY, TOMY 1[0 BOHH € TOJOBHUMH
MICBKUMU apTepisiMu. Y MepekaX HU3bKOTO TUCKY JOLIIBHO KUIBIIOBATH TIJIbKU OCHOBHI
ra3onpoBOJM, a JPYrOpsiHI BUKOHYBATU TYNMHKOBUMHU PO3Taly>keHUMH. [[Jis1 HaIIiHHOTO
ra3onocTayaHHs B KUIbLIEBUX MEpEKax MOBUHEH OyTHu 3a0e3ledeHHil pe3epB THCKY, a
OCHOBHI KUIbI1 OaXaHO BUKOHYBATH TOCTIMHOTO Jiamerpa. Mepexi pi3HHX CTYIEHIB
TUCKY 3'€IHYI0Th Jiekinbkoma ['PI, mo 3a0e3neuye ixHe pe3epByBaHHSI. Mepeki HU3BKOTO
TUCKY JKUBJISITh Y JEKIJIBKOX TOYKAaX, a MO HU3BKOTO CTYNEHS THUCKY - 00 €IHYIOTh
ra3onpoBOJaMu: KUIbLIEBUMH a00 TMPOMEHEBUMHU, MUISHKA SKUX MalOTh OJHAKOBI
niametpu (nuB. puc. 1, razompoBonu a, b, 3, d, e, f, g). Lle pe3epBye TOUKHU KUBICHHS 3
OOKy HU3BKOTO cryneHs THCKy: npu BuMukanHi ['PII motoku rasy Big cycigaix ['PIT
OyInyTh HAINpaBIATUCSA HAWUKOPOTIIMM MUIIXOM IO IMX Ta30mpoBOAax y 30HY il
BiakmoueHoro I'PII. Take pimeHHs ra3oBoi Mepexi 3abe3nedye HeoOX1IHY HaIIHHICTD 1
pa3oM 3 TUM € €KOHOMIYHUM, TOMY IO MPUHHATO KUJIBIIOBAHHS TUIBKM MaricTpaibHUX
THIHA.

VY cydacHHX cHUCTeMax ra3ornocTayaHHs ra3onpoBOM HU3BKOTO THUCKY HE SIBIISIOTh
co00I0 €IMHY MEpEeXKy, BOHU PO3JIJICHI Ha OKpeMmi paloHH Ta Mikpopaiionu. Takuii
MPUHITUI TPOCKTYBAaHHS BUIUIMBAE 3 TOTO, IO Ta30MpPOBOJAMH HHU3BKOTO THUCKY
HEJIOIIPHO MEePEeTUHATH BHJIMKI MPUPOJIHI Ta MITYYHI MEPEIIKOAN (HAPUKIIAJ, PIKU, SIPH,
3aJII3HUYHI BY3JIM, aBTOCTPaau Ta T.J.). [Ipy po3moiiai mOTOKy ra3zy 1mo Mepeki HU3bKOTO
THCKY BapTO BHJIUIUTH TOJOBHI MAariCTpaJibHI JIiHII Ta MO HHUX HAMpPaBUTH OCHOBHI
TpaH3UTHI BUTpaTH. Take pilieHHs € OlIblle €eKOHOMIYHUM, TOMY IO B IIbOMY BHMIAAKY
MOTIK ra3y AUIMTHCS Ha MaJIe YUCJIO OCHOBHHUX MOTOKIB, @ HE PIBHOMIPHO PO3MOLISIETHCS
Mo BCiX razompoBojax. ONTUMaIbHOMY PO3MOALTY MOTOKY ra3y MO JBOX MapalelbHUX
JHISIX BIJAMOBIJIA€ BUMA0K, KOJIU BECh MOTIK 1/1¢ TIILKHU MO OJIHIM KOPOTKIH JiHIi.

Haiibinpmia BapticTh OyJie B TOMY BHMAAKYy, SKIIO TOTIK OyAe pO3MOAUICHUI
PIBHOMIPHO 10 000X mapayiesibHuX JiHigX. [leli BUCHOBOK cripaBeUIMBUMA 1 I AEKUTHKOX
napaienbHux JiHiA. KpiM Toro, BUIIIEHHS TOJIOBHUX MAariCTpaJIbHUX JIIHIA 13 3arajibHOI
Mepeski OlTblIe TeXHOJIOTHYHO Ta 3pY4HO JUIS eKCIUTyaTtallii, TOMy IO MaricTpajbHi JiHii
CTAHOBJIATH KUIBLIEBUI KICTAK CUCTEMH Ta JUIA IMIABUINEHHS HAAIMHOCTI Ta30MOCTaYaHHS
32 HUMHU MOKe OyTH BCTAHOBJIEHUI CTPOTHIl KOHTPOJIb.

55



JpyropsiiHi TYOUKOBI Ta30MpOBOAM MAalOTh MICHEBUN XapakTep, 1 MepepBU B
ra3ornocTayaHHi MNP PEMOHTHUX PoOOTax OyayTh TOPKATH HEBEIHMKE KOJIO CIOXKHBAUiB, a
caM PEMOHT MO>KHA 3pOOUTH B IOCUTH KOPOTKUI Hac.

Cucrema razonocrayaHHs, IOKa3aHa Ha pHUC. 9.6, € HaAIHHOIO Ta THYYKOK B
eKcIuTyararii. Y Hil:

- BUTPUMaHMN NPUHIUI 0araToOi4HOTO KUBJICHHS MiCHKHX T'a30BUX MEPEXK,

- KUIBILIIOBAaHHS OCHOBHUX JIIHINA MEpex,

- mependadeHo BUPIBHIOBAHHS 1000BOTO rpadika,

- TependadyeHoO TOKPUTTS HEPIBHOMIPHOCTI CIOKHMBAaHHA Tra3y 3a JOMOMOIOI0

CHOXKUBAYIB-PETYJISATOPIB 1 BUKOPHUCTAHHS SK aKKyMYJIHPYIOIIMX €MHOCTI,
KIHIIEBUX IUITHOK MariCTpaJIbHUX Ta30TIPOBO/IIB.

5.3 BiamryBaHHs 30BHillIHIX ra301PoOBOAiIB

Ha Teputopii MICT 1 HaceJIeHUX MYHKTIB Ta30MpOBOAM MPOKIANAI0Th y IpyHTI. s
ra3onpoBOJIiB MPOMHUCIOBUX 1 KOMYHaJIbHUX MIJIPUEMCTB JOIUIBHO MepeadadaTu
HaJ3eMHY TMPOKJIAAKy IO CTIHaX 1 JgaxaMm OyjiBenb, IO KOJIOHaX 1 ecTakaJam.
JlommyckaeTbesi HaJ3eMHA TPOKIIAJKa BHYTPIKBAPTAIbHUX (JBOPOBUX) Ta30IMpOBOJIIB HA
oropax 1 Ha cTiHaX Oy/IiBelb.

Iliozemni 2azonpoeodu. 1'a3omnpoBOAM TMPOKIANAIOTh MO MICBKUX MpOi3jax.
PexoMeHyeThcs mepenbayaTd MPOKIAAKYy B TEXHIYHIA 30HI ab0 B CMy31 3€JE€HHUX
Haca/pKeHb. ['a30MpoBOM BHUCOKOTO THCKY BapTO MPOKJIAAATH B paillOHax 3 MaJlolo
IIIJIBHICTIO 3a0yJIOBM Ta MO MOpoi3gax 3 MaJoK HACHYCHICTIO I1HIIUMHU MiA3EeMHUMU
KoMyHiKaisiMu. IIpoknagka ra3ompoBOMAIB IO MPOI3Aax 3 YAOCKOHAJEHUM JIOPOKHIM
MOKPUTTSAM, a TaKOX IMapajeslbHO NUIAXaM eJNeKTpU(IKOBAaHUX 3aji3HMIL Ha BIJICTaHI
MeHIl 50 M He peKOMEHIyeThCs. BiJicTaHi O TOPU3OHTAI MIXK MIA3EMHUMU Ta 1HIITUMU
CIopy/JamMu MOBHUHHI OyTH HE MEHINI BEJIMYMH, 3a3HaueHuX y Tabn. 1. Bijncrani, 3a3HaueHi
B Tabin. 1, He MOMMUPIOIOTHCS HA CIUIbHI TPOKIAIKH Ta30MpPOBOIIB 3 IHIIUMH
KOMYHIKAI[ISIMU B OJIHIM TpaHIIei.

Taboauusa 5.1 — MiniMaabHi BiicTaHi Mo ropu3oHTaNi B CBITY MixK mig3eMHUMH
ra3onpoBoAaMHu i IHINMMH CIIOPYAAMH Ta KOMYHIKALIsIMH
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Husbkoro 2 3,8 28 |1 1 2 1 1 1 15 |1 5 10
THCKY He
Oiabiue 5 klla
CepeaHboro 4 4,8 28 |1 15 |2 1 1 15 |15 |1 5 10
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THCKY 5 klla —
0,3 MIla

Bucokoro 7 7,8 38 |15 (2 2 1 1 2 15 |1 5 10
Tucky 0,3 —
0,6 MIla

Bucoxoro 10 108 |38 |2 5 4 2 1 3 15 |1 5 10
THcky 0,6 —
1,2 MIla

Ha okpemux giisHKax Tpacu ra3ompoBOY, a TAKOXK MPH MPOKIAAI MK Oy/T1BISIMU
abo mij apkaMu BiAcCTaHl, HaBeaeHI B Taba. 1, MOXyTh OyTH 3MEHIICHI. 3MCHIICHHS
BijcTaHeil mpumyctumo 10 50% g razompoBofiB 3 Tuckom no 0,6 Mlla 3a ymoBu
3aCTOCYBAaHHSA IS IIUX JTUISTHOK O€3IIOBHUX TPYO abo enektpo3BapHuX TpyO 3 100%-HUM
KOHTPOJIEM 3BapEHUX IIBIB HEPYHMHYIOUMMH MeTOJaMu abo eNeKTpPO3BapHUMHU TpyOamu,
npokinaneHuMu y Gytisipi. Po3aMipu qinssHOK BUOMPAIOTH 13 YMOBHU IXHBOTO BUXOY Ha 2 M
3 KOHOT CTOPOHH Bij Oy/iBeNb 1 ciopy. BifcTanb Bij ra30mpoBOy 10 CTIHOK KOJOASI31B
1 Kamep MiA3€MHUX cropyd noBuHHa Oyth He MeHm 0,3 M. JlomyckaeThcs MpoKiIaaka
JEKUTbKOX Ta30MpoBOJIIB B OJHIN TpaHuiei. BicTaHb MK HUMHU y CBITJII IOBUHHA OyTH
NPUMHATA JOCTaTHHOIO JIJIsl BAPOOHUIITBA MOHTAXKY Ta PEMOHTY TPYOOIIPOBO/IIB.

[Ipu mepeTnHaHHI Ta30MPOBOJAMH PI3HUX THUCKIB MIJI3EMHUX 1HXXEHEPHUX MEPEx
BIICTAHb MK HHUMH IO BEPTHKaJl y CBITIl MOBHMHHA Oytu He MeHm 0,2 M, npu
MepeTUHAHH1 EJIEKTPUUYHUX MEPEXK - BIIMOBITHO /10 BKa3iBok [IYE.

Apmartypa, 110 BCTaHOBIIIOETHCS Ha Ta30MpOBOJAX, BapTO pO3TAIIOBYBaTH HeE
Oyi>k4e 2 M BiJl Kparo KOMYHIKAIIIN 1 CIIOPY/, 1110 BOHU MEPETUHAIOTh.

[Ipy mepeTrvHaHHI ra30npoBOJAaMU KAHAIIB TEIJIOMEPEXKI, KOJIEKTOPIB, TYHEIIB iX
MPOKJIAJAI0Th Y PyTIsapax, 10 BUXOAATh Ha 2 M 3 KOKHO1 CTOPOHM BiJl 30BHIIIHIX CTIHOK
CHOpYA, SIKI MEPETUHAIOTHCS, MPHU LIbOMY MOBHHEH OyTH OOOB'SI3KOBHII KOHTPOJIb BCIX
3BapEHUX CTHKIB y MeXaX MEPEeTUHAHHS Ta MO 5 M y CTOPOHM BiJl 30BHIIIHIX CTIHOK
HepylHyrounMH MeTonamu. Ha oaHoMy KiHII (yTisipa MOBUHHA OyTHM KOHTpOJIbHA
TpyOka. I'mnbuHa 3akiafeHHs ra3onpoBOJiB NMoBMHHA OyTh He MeHul 0,8 M 110 Bepxy
razonpoBoay abo ¢ytispa. ['a3onpoBoau, 110 TPAHCIIOPTYIOTh BOJIOTHM T'a3, YKIAJaroTh
HUKYE 30HM CE30HHOTO MpOMep3aHHs IpyHTYy 3 yxuigom > 0,002° i1 yCcTaHOBKOIO
KOHJICHCATO301PHUKIB Y HAMHUKYHUX TOUKAX.

Haozemni 2azonpoeoou. HanzemHy TpOKIaAKy Ta30mpoBOJIB pPOOJSATH TIO
30BHIIIHIX HETOPIOUUX MOKPUTTIX OyaiBeib, OKpEeMHM KOJIOHaM 1 ectakagam. [lo criHax
KUTJIOBUX 1 TPOMAJACHKUX OyaiBedb, M0 Ta3u(IKyIOThCsS, MPUITYCTUMA TPOKIAIKA
ra3onpoBojy 3 TuckoM He Oinbine 0,3 MIla (kpimM TpaH3UTHOI TpoKIIaaku). ["a3onpoBoau
BUCOKOro TucKy a0 0,6 MIla MoxHa mpokiagaTy TUIBKH MO TIIYyXUX CTIHaxX abo Hajx
BIKHAMHU BEPXHIX MOBEPXiB BUPOOHMUMX OyniBelsb. ['a30mpoBoauM, MPOKIAIEH] MO CTiHAX
OyZaiBesb, HE TOBUHHI MOPYLIYBaTH apXIiTeKTypy Horo Qacamy. Bucory mnpoxnaaku
MpUIMAaIOTh TaKOI0, 100 Ta30MpOBOAM OYyJM JOCTYHHI JUJIS OIJISIAY Ta PEMOHTY Ta 1100
OyJla BUKJIIOUEHA MOXJIHUBICTh IXHBOTO YIIKO/KCHHS. MiHIManbHI BIJICTaHI BIJ
ra3onpoBO/iB, MPOKJIAJACHUX Ha OMopax, M0 CYCIIHIX OyaiBenab 1 COpYyH, JIMITOBaHI Ta
3MIHIOIOTHCS BiZ 1 10 40 M 3aJI€KHO BiJl TUITY CIIOPY/T Ta TUCKY Ta3y.

S7




[Ipy nmepeTvHaHHI HAA3€MHHUX Ta30NPOBOMAIB 3  MOBITPSIHUMH  JHISIMH
eJeKTpornepeayl BOHM TIOBMHHI TPOXOAUTH HIDKYE JIHIA eyekTponepenadi. Ha
ra3oInpoBOo/l MOBUHHI OyTH nepeadadeHi OropoIKEHHS I 3aXUCTY BiJl MaiHHS Ha HHOTO
eJIEKTpOnpoBoaAy. BiacTaHb MK Tra30mpoBOJIOM 1 JIHIAMH eJeKTpoIepesadi, a TaKoXK
po3Mipu oropojikeHHsi npuiiMaroTh 1o [IYE. MoxnuBa mpokianka ra3onpoBOJiB Ha
ormopax 1 ecTakaJax pa3oM 13 TpyOOmpoBOJaMH IHIIOTO MPU3HAYECHHS 33 YMOBHU
3a0€e3MeUeHHs BUJILHOTO OISy Ta PEMOHTY KOKHOTO 13 TpyOompoBoaiB. Bimcrani Mix
ra3onpoBOJIOM 1 TpyOOmpoBOJaMU TIPH IXHIM CIUIBHIM MPOKIAANl Ta TEepeTUHAHHI
npuiiMaroTh Big 100 1o 300 mm 3anexkHo BiA aiamerpa. CHiibHA MPOKIAIKa Ta30MPOBOIIB
3 eNIEKTPOJTIHIIMU TTOBUHHA BianoBigaTu [IVE.

["azompoBoam, 10 TPAHCHIOPTYIOTH OCYIIIEHUH Ta3, MOXKHA TPOKJIAIaTH 0€3 YXWITiB.
[Ipu TpaHCIOPTYBaHHI BOJIOTOTO a3y Ta30IPOBOY BapTO MPOKJIAAATH 3 YXUIIOM HE MEHIII
0,003°, a B HWKYMX TOYKAX MepeadadyaTd NPUCTPOI Il BUAAICHHS KOHIEHCATY
(npenaxkni mryuepa). Tpybm Ta apmaTypy BapTo TerioizonoBaTtu. HamgzemHi
ra3onpoBOJM BapTO TMPOEKTYBaTH 3 YypaxyBaHHSM KOMIICHCAIlli TeMIepaTypHHUX
MOJIOBXKEHb MO (PaKTUYHO MOXKIIUBUX TEMIEPATypHUX YMOBax. SIKIIO MO3I0BXKHI
nedopmailii He MOXHA KOMIIEHCYBATH 32 PaXyHOK BUTHHIB ra3oIlpoBOJYy, MependadeHnx
CXEMOI0 (32 paxyHOK CaMOKOMIIeHcaIli1), TO BApTO BCTAHOBIIOBATH JIiH30B1 a060 [1-O6pa3Hi
KoMrieHcatopu. CalbHUKOBI KOMIIEHCATOPH Ha ra30MPOBOJIaX YCTAHOBIIOBATH HE MOXKHA.

Benuuuny mposipoTy MK OMOpaMH CTaJ€BUX Ta30MPOBOAIB, IO TPAHCIOPTYIOThH
OCYILIEHWI Ta3, BU3HAYAIOTh 13 YMOB MIIIHOCTI 0araTomporoHoBOi 0aaKkoBOi CHUCTEMH 3
ypaxyBaHHSM HaBaHT)KCHHS Bij BJIACHOI Baru, BarW rasy, IO TPAHCIIOPTYETHCS, CHITH
abo 3mefeHIHHA TpyOHM, a TaKoX BIJl BIUIMBY BHYTPIIIHBOTO THCKY, BITPOBOIO THCKY,
TeMriepaTypu Ta iH. JIJI1 Ta30mpoBOAIB, IO TPAHCIOPTYIOTh BOJIOTHH Ta3, BEIUYUHY
MPOJILOTY MK OIOpaMHu BH3HAYAIOThH 13 YMOB MPOTHHY Ta30MPOBOAY, IO TIOBHHEH OYTH
He Outbmie 0,02D. MeTonuky po3paxyHKy OPUMAlOTh TaKy XK, K 1 JJIs MariCTpaJbHHUX
ra30npoBO/IiB.

Ilepexoou zazonpoeodie uepe3 npupooni ma wimyuHi nepewkoou. llepexonu
ra3oNpoBOIIB Yepe3 PiKM, KaHAJIW Ta 1HIII BOJHI MEPEIIKOAN 3INCHIOIOTH ITiIBOJTHUMU
(mrokepamu) 1 HAABOAHUMU (IO MOCTaX, €cTakaaam 1 iH.) criocobamu. [liaBoaHI Tepexoau
ra3onpoBOJiB MPU IIUPUHI BOJHUX MEPEIIKOA MPU MEKEHHOMY 00pii 75 M 1 Ouiblie
BUKOHYIOTH Y JIBI HUTKH 13 MIPOITYCKHOIO 3/IaTHICTIO KOKHOI 0,75 pO3paxyHKOBOI BUTpATH
razy. B olHy HUTKYy AOKep MOXHA MPOEKTYBAaTH JUIsl 3aKUIbIIbOBAHUX Ta30MPOBO/IIB,
SKIIO MPU MOro BIAKIIOUEHHI Oyje 3a0e3nedeHe MOCTayaHHs CIOXKHUBayiB razoM. [lpu
IITUPHHI BOJIHOT MEPENTKOIN MEHII 75 M APYTY HUTKY MPOKIIAIAI0Th MMPU HECTIPHUSITIMBUX
yMoBax. /{7 TYMMKOBHUX Ta30MPOBOIIB 10 TPOMHCIOBUX CIOKHUBAYIB TIEPEXil MOMKIHBO
MPOKJIAIaTH B OAHY HUTKY, SKIIO MiAMPUEMCTBA MAlOTh PE3CPBHE MATHBO.

BiacTanp mo ropu3oHTagi MDK JIOKepaMH, HAQJBOJHUMH MEPEX0JaMU Ta MOCTaMHU
3QJIEKHO BiJ XapakTepy PiKH, THUIy MOCTa Ta PO3TAlllyBaHHS MEpexoay BHIlle a0 HUKYE
MOCTa TIOBUHHE CTAaHOBHUTH BeJMuuHY Bif 2 10 50 M. Biactanp Mixk ocsMu mapaielbHIX
ra3onpoBOJiB Ha MIABOJHMUX Tepexomax BapTo mpuiiMaty He wmeHm 30 M. Ilpwm
MepeTUHAHH] HECYIOX1THUX PIK, HECXWIBHUX PO3MHUBY, a TAKOXK MPHU NIEPETUHAHH] BOTHUX
MEPENIKO/T Y MeKaX HACEJIEHOTO MyHKTY MOXJIMBE YKJIaJIaHHS JIBOX Ta30MPOBO/IIB B OJIHY
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TpaHILEIo, MPU [[OMY BiICTaHb MK Ta30IPOBOIAMHU Y CBITJI1 MOBUHHE OyTH He MeHI 0,5
M.

['mubuna 3aknafieHHss B TIPYHT BiJI Bepxy 3a0ajacTOBAaHOTO Ta30MpOBOAY Ha
nepexoJiax uyepes CyIHOIIaBHI PiKM MOBUHHA OYyTH HE MEHIII 1 M, a 4epe3 1HIII - He MEHIII
0,5 ™M, HmwKYe mnporHo3oBaHoro pgHa. [liABOAHI TEepexoAW BapTO BUKOHYBaTH 3
JOBIFOMIpHUX TpyO 1 IOKPHUBATH JIOCUTh TOCHJICHOIO 130JIs111€10. TOBIIUMHY CTIHKH
NpUAMaOTh Ha 2 MM OUIbIIE PO3PaxXyHKOBOI, ajie¢ He MeHIn 5 MM. [l 3amoOiraHHs
BCIUIMBAHHS Ta30MpOBiA, MPOKIAJACHUN MO JHY pIiKM ab0 BOJOWMH, HABAHTAXYIOThH
3a;mi300eTOHHUMH ~ BaHTaxkamu  (Oamactom). Ilpu  BIAMOBIZHMX yMOBax MOJKHA
3aCTOCOBYBaTH 4aByHHI BaHTaxi. Ha 00ox Oeperax mepexoay CHOpPYIKYIOTh KOJOA31, y
SKUX PO3MIMAIOTh 3acyBKd. [l0OMM3y KOKHOTO TEPEeXOAy BCTAHOBIIOIOTH TIOCTIHHI
penepu. Uepe3 BOAHI MEpemIKOAM 3 HECTIUKUM pyciaoM 1 Oeperamu, 3 BUCOKUMH
mBUAKOCTAMU (OubIe 2 M/C) pyxXy BOIM, 4yepe3 TIHOOKiI sfpu Ta OalKe OIIBHO
3/1iiCHIOBATH HaJ3eMHI Iepexou. IX yIalToByIOTh y BUIVIAAI IMPEHrelbHUX, APKOBHX i
BUCAYUX CUCTEM, a TAKOXK Y BUIJISII1 €CTaKaI.

MOXITUBICTh MPOKJIAJAKK Ta30MPOBOAIB MO 3aTI3HUYHUX 1 aBTOMOOUIBHMX MOCTax
BUPIIIYETHCST BIAMOBIIHO JI0 BUMOI 10 TIPOEKTYBAaHHIO MOCTIB 1 TpyOOIPOBO/IIB.
['azonpoBoay, MO MiABINIYIOTHCS JO MOCTIB, TMOBHHHI BUKOHYBAaTHUCS 31 CTaJleBUX
0€31I0BHUX a00 MPSIMOLIOBHUX TPyO, BHUIOTOBJIEHHMX €JIEKTPOJYrOBUM 3BapIOBAaHHSM, 1
MaTH MPUCTPOI, 1[0 KOMIIEHCYIOTh. Po3TalryBaHHs ra3onpoBOJIIB IMOBUHHE BUKIIOYATH
MOJKITUBICTh CKYITUEHHS Ta3y B KOHCTPYKIIISX MOCTA.

["a3onpoBiiHI TEpexXoan 4Yepe3 3ali3HUYHI, TpamMBaiHI IUIAXW Ta aBTOMOOLUIbHI
noporu (I, II 1 III kareropiif) OyBaroTh MmiA3eMH1 Ta HaA3eMHl. [Ipu mig3eMHUX nepexoaax
ra3onpoBOJM YKIAIATh Y QyTisipH, KIHII SKUX BUBOJAATH Ha neBH1 Biactanl mo CHull,
HaIPUKJIA: BiJ KpalHIX peloK 3ali3HUYHUX KoJiid He meHII 10 M, BiJ KpailHIX perok
TpaMBalHUX NUIAXiB 2 M, BIJl Kpar MpPOi3HOI YAaCTUHM aBTOMOOUIbHOI Aoporu 3,5 M.
HiameTtp ¢ytispa npuitmaroTe He MeHIT yuM Ha 100 MM Oinble giameTpa ra3ornpoBOy.
["azonpoBin y Mexax QyTiasipa MOBHHEH MaTH MiHIMalbHE YUCIIO 3BapEHHUX CTUKIB, OyTH
MTOKPUTHH JTOCUTHh TOCHIJICHOIO 130JIAIIIEI0 Ta MOKJIAICHUH Ha AICICKTPUYHI MPOKIIAIKH, 1110
IEHTPYIOTh. BcCl 3BapeHi cTukM B Mexkax (QyTispa HEOOXITHO TepeBIipATH (HI3UIHUMHU
METOJaMH KOHTPOJIIO, KiHIll (yTJisgpa yIIUIbHIOBATH, @ HA OJTHOMY 3 HUX YCTaHOBJIIOBATH
KOHTPOJIbHY TPYOY, 110 BUXOJUTH IT1]1 3aXUCHUN TTPUCTPIM.

['mubuna ykIagaHHS Ta30MpPOBOJY i MAariCTpaJbHUMU 3aTI3HUYHUMHU KOJISMHU
MOBMHHA OyTM HEe MeHII 1,5 M mpu NpoBaJKeHHI POOIT METOJIOM MPOAABIIOBAHHS,
paxyrooud BiJ MIJOIIBM IMINAdud A0 Bepxy ¢ytiasapa. Ilig TpaMmBalHMMHM Huisixamu Ta
3QII3HUYHUMM  BITKAMH TPOMHUCIIOBHX MIAIPUEMCTB, a TaKOX IiJ aBTOMOOLIbHUMU
JOpOoraMH TIMOMHY YKJIaJaHHS BapTo npuiMatd He MeHm | M. Bucory HaazeMHoro
Mepexo/ly BU3HAYAIOTH 13 ypaxyBaHHSIM 3a0€3MeUeHHSI BUTBHOTO MEPECyBaHHs TPAHCIIOPTY
Ta npoxonay Jonaeu. Tak, y Hempoi3Hid 4acTHHI TEPUTOPIi B MICISX MPOXOAY JIIOJAEH
BHCOTA MPOKJIAJKU MOBUHHA OyTH 2,2 M, a B MICISIX TIEPETHHAHHS aBTOMOOUIBHHUX JIOPIT -
4,5 M, a ipu TIepETUHAHHI TPaMBaWHUX 1 3aTI3HUYHUX KO -5,6...7,1 M.

Ycmanoexa npucmpoie, wio eioxknrwouarome. IlpucTpoi, moO BIAKIIOYAIOTH, HA
ra3onpoBO/iaX BCTAHOBIIOIOTh Y HACTYMHUX MICIISIX:
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1) Ha PO3MOAUIBHHUX Ta30MPOBOMAX HHU3BKOTO TUCKY IJISi BIIKIIOUEHHS OKPEMHX
MIKpPOpaloHIB, KBapTaIiB, IPYNH KUTIOBUX OyaiBeNb 1 HA ra30mpoBOJIax CEPEIHbOrO Ta
BHCOKOT'O TUCKY IIPH BIIKIIOUEHHI OKPEMUX JIIISTHOK;

2) mepesa KUTIOBUMU, TPOMAJCHKUMU Ta BHUPOOHUYUMH OY/IBJISIMH, 30BHIIIHIMHU
ra3oCroKMBalOYMMHU YCTaHOBKaMH, Ha TMEPETUHAHHI BOJHUX MEPEeIIKOJ, 3aTi3HHULb
3arajibHOi Mepesxi Ta aBToMoOuTpbHUX aopir [ 1 11 kareropiit 1 ['PII.

[IpucTpoi, 110 BiIKIIIOYAIOTh, IOMYCKAETHCS HE BCTAHOBJIIOBATH

1) na Buxoxi i3 I'PII mpu cuctemax razonocradanss 3 oqaum ['PIT;

2) mepen ['PIl miampueMcTB, SKIIO MPHUCTPiM, MO0 BIAKIIOYAE, € HA BIABOAIL BiJ
PO3MOAUTEHOTO Ta30npoBoy, 3HaxoauThes Bif I'PI1 Ha BiacTani He Oinmbie 100 Mm;

3) Ha mepeTHHAHH] 3aJI3HUYHUX KOJIIH 3aralnbHOI MEpeki Ta aBTOMOOLTFHUX JIopir |
1 Il xareropii npu HasBHOCTI MPHUCTPOIO, 10 BIAKIIIOUAE, HA BIJICTaH1 BiJ NUIIXIB (AOPIT) HE
nam 1000 M, mo 3a0e3nedye MPUITMHESHHS MOJavi ra3y Ha JUTSHII Tepexoy.

Ha 30BHIMHIX Tra3onpoBojiax MNPUCTPOi, IO BIAKIOYAIOTh, BCTAHOBIIOIOTH Y
KOJIONIA35X, Ha3eMHUX Mmadax abo Ooropokax, a Takok Ha cTiHax OyxaiBens. Ha BBomax
ra3onpoBOJly B JKUTJIOBHX 1 TPOMAJICBKUX OYHIBISX MHPUCTPIH, HI0 BIJIKIIOYAE, BAPTO
BCTaHOBJIIOBATH Ha CTIHI 330BH1 OYIIBIII.

Ha migzeMHux razonpoBogax MpUCTPOi, IO BIAKIIOYAIOTh, BAPTO BCTAHOBIIIOBATH B
KOJIOJIA3SX 3 JIH30BUMHM KOMIIEHcaTopamMu abo KocuMH (uiaHIleBUMHU BcTaBkamu. Ha
rasomnposozax mManoro aiamerpa (dy=100 Mm) kpaie 3acTocoByBaTu rHyTi abo 3BapeHi [1-
OO0pa3ni komneHncaropu. [Ipu cranesiii apmaTypi, 0 IPUEAHYETHCSA A0 Ta30IPOBOIIB Ha
3BapIOBaHHI, KOMIIEHCATOPU HE BCTAHOBIIOIOTh. [[IJISIHKK 3aKUIBIIbOBAHUX PO3MOJLTIBUYKX
ra3onpoBOJIB, IO MPOXOAATh MO TEPUTOPIi MIAIPUEMCTB, IOBUHHI MaTH MPUCTPOI, LIO
BIJIKJIFOYAIOTh, 11032 iXHBOW TepuTopiero. [lpu TynmMKOBOMY Tra30mpoBOAlL JOCTaTHS
YCTaHOBKA OJHOTO MPUCTPOIO, IO BIAKIIIOYAE, TIEPE]] TEPUTOPIEIO TIAMPUEMCTBA.

KoHTpoJsbHi 3antuTaHHA

1. Knacudikaris cuctem ra3ornocTadaHHs 3a MpU3HAYSHHSIM.

2. Kimacudikamiss cucreM ra3onocTadyaHHs 3ajJeXHO B THUCKy Ta3y, IO
TPAHCIIOPTYETHCS (Ta30MPOBOIN BUCOKOTO, CEPEAHBOTO Ta HU3BKOTO THUCKY).

3. Kiacudikariiss cuctem ra3onoctadyaHds 3a MICIE3HAXO/KCHHSAM (1010 MOBEPXHI
3€MJI1, II[0J10 TJIAHYBAHHS HACEJIEHUX IMYHKTIB).

4.  OxapakTepu3yWTe OCHOBHI THUIHU CHCTEM pO3MNOALTY ra3dy (OQHO-, JBO-, TpU- Ta
0araToCTyImiH4aCT1).

5. HasBiTh Ta oxapakTepu3yHT€ OCHOBHI €JIEMEHTH MICBKUX Ta30BUX PO3MOALIBUUX
MEpPEK.

6. Cxemu mpoKIalaHHS MICBKHX MEPEX HU3BKOTO TUCKY. O0IacTh BUKOPUCTAHHS IIUX
CXEM.

1. [TigzemHi razonpoBoau. Bumoru 110 iX mpokiagaHHs.

8.  HamzemHui razonpoBoau. BuMmoru 110 iX mpoxiagaHHs.

9.  Tlepexonu ra3ompoBO/IIB Yepe3 MPUPOAHI Ta MITYUHI MEPEITKOIH.

10. Bwumoru 10 BCTaHOBJICHHSI MPUCTPOIB, 110 BIJKIIOUAIOTh HA MEPEXKaX ra30MPOBO/IIB.
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JIEKLISA 6 TIONEPEKEHHS BAHUKHEHHS HAJBBUYAVHUX CUTY AL
HA CUCTEMAX F'A30IIOCTAYAHHS

6.1 Tpyou, apmaTypa Ta 00/1a{HAHHSI TA301IPOBO/IiB

Jns  OymiBHUIITBA Ta3ONPOBOIIB  3aCTOCOBYIOTh CTajeBl O€3IIOBHI, 3BapHI
MPSIMOLIOBHI 1 CIIPAJIbHO-IIOBH1 TPYOHU, MiHI, TOJI1€TUIICHOBI.

Bubip Tpacm Ta wmarepiamy TpyO (cTasieBuX a00 TMONIETHJICHOBUX) IIiJI3EMHUX
ra3onpoBOiB, 0 MPOKIAJAIOTHCS MO TEPUTOPIi HACEICHHMX IMYyHKTIB Ta MIKCETUIIHUX
ra3onpoBO/iB, CIHiJ 3AIMCHIOBAaTH Ha MIJACTaBl MPOPOOOK 3 ypaxyBaHHSAM KOPO31MHOT
arpecUBHOCTI IPYHTIB, HAIBHOCTI Oykatouux cTpyMmiB 3rigHo 3 BuMoramu ['OCT 9.602 ta
BUMOTaMH, BUKJIAJICHUMHU B po3aim 13.

['mubuHy MpOoKIaJAKH ra30MpPOBOAIB CIIiJ] MPUHMATH:

- ISl CTAJIEBUX ra3oIpoBo/iiB He MeHIe 0,8 M 10 BepXy ra3onpoBOAiB ad0 QyTispiB.
JlommyckaeTbesl MpUiiMaT IMMONHY Npokiaagku A0 0,6 M B MICLSIX, /1€ BUKIIOYAETHCSA PyX
TPaHCIIOPTY;

- JUIsl TIOJIETWJIEHOBUX Tra30lpoOBOJIB HE MEHIIE | M 10 Bepxy rasompoBojiB adbo
¢dbyTnapis. [Ipu npokiiaganHi miJ NPOI3HUMU YaCTUHAMU JIOPIT Ta BYJIUYHHUX MPOi3AiB (Y
bytiapax ado 6e3 QymasapiB) rMOUHY MPOKIAIAKU CIiJI TpUMMaTH He MeHiie 1,2 M 110
BEpXY ra3onpoBOJiB a00 PyTispiB.

[Ipu mpoknasaHHi MO OPAHUX Ta 3POLIYBAIBHUX 3EMJIIX PEKOMEHIYEThCS TITHMOUHY
MPOKJIAJKUA MPUMMATH HE MEHIIIE 1 M 710 BEpXy ra30MpOBO/IIB.

B micmsx mepecidueHHs 3 MiA3eMHUMH 1HXXEHEpHUMH Mepexamu Ha Bucoti 400-500
MM HaJl TOJIETHJICHOBHMH Ta30MpOBOJAMHU IMOBHHHA YKIAAATHCA TOMEpEeIKyBalbHa
YKOBTA TOJIIMEpHA CTpiuka mUpuHOI He MeHIe 200 MM 13 He3MUBHUM HammucoMm «I"a3y.

Tpacu mig3eMHUX Ta30NpoOBOJIB MOBMHHI OyTH  BIOAMIYEHI TaOJIMYKaAMMU-
MOKKYNKAMH:

- B 3a0y/0BaHill 4acTWHI - Ha CTIHAX OyJAMHKIB a00 OPIEHTUPHUX CTOBIYUKAX Y
XapaKTEePHUX TOYKax (KyTH MOBOPOTY Tpac, YCTAaHOBKAa apMaTypu, 3MIHU [1aMETpiB
TOIIO);

- B He3a0y10BaH1i YaCTUHI - HA OPIEHTUPHUX CTOBMYMKAX.

[Tpu mpoksaaii ra3onpoBOJiB MK HACEIIEHUMH ITYHKTaMH OPIEHTUPHI CTOBIMYHUKHU
MOBMHHI BCTAHOBJIIOBATHCS 3 IHTEpBAJIaMU MDK HMMHU He Oulbinl 500 M Ha mOpsIMUX
JUISTHKAX Ta30MpPOBOJIIB, a TAKOXK y XapaKTePHUX TOYKaxX Tpac (TOBOPOTH, BIATATYKEHHS
TONIO).

Ha craneBux rasompoBojjax MIK HACEJIEHHMH IIYHKTaMH JIOIYCKAa€TbCA
BUKOPUCTOBYBATH SIK OPIEHTUPHI CTOBIMYUKH KOHTPOJIHHO-BUMIPIOBAIbHI MYyHKTH (Hani
KBII) Ta kouTposbHi Tpyoku (mami KT).

OpieHTUpPHI  CTOBMNYMKM  Ha  TOJIETWJICHOBHUX  Ta30MpoBOJaX  IMOBUHHI
YCTaHOBJIFOBATHCS Ha BiJIcTaHi | M BiJ OCi ra30MpOBO/IIB, CIIpaBa Mo X0y Trasy.
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CraneBi TpyOM BUTOTOBIISIIOTH 31 CTajeil, 1m0 JA00Ope 3BaprOIOThHCS, IO MICTATH HE
oinbiie 0,25% Byrnerto, He Outbine 0,56% cipku 1 He Outbie 0,046% docdopy. s
CUCTEM Tra30lOCTayaHHs CJiJ] 3aCTOCOBYBAaTH TpPyOH, BHUTOTOBJICHI, $K MpaBUJIO, 3
ByTJIenieBoi craji 3Bu4anHoi sskocTi mo 'OCT 380—71%* 1 sxicHoi crani mo 'OCT 1050-
74%*. 3anexHO B pO3paXxyHKOBHUX 3HA4Y€Hb 30BHIMIHIX TEMIEPATYpP, COCOO0Y MPOKIAIKU
(Ham3eMHa, Ha3eMHa, MiA3€MHA), JlaMeTpy TpyOompoBogy 1 WOro mpuU3HAYEHHS
HOPMATHBHM BCTAaHOBJIIOIOTH HOPMU Ha Marepiaju, sKi MOXJIMBO 3aCTOCOBYBATH MJis
BUTOTOBJICHHS TPYO 1 Ha crocoOu iX. 3BapHi MIBH CTaJeBUX TPyO MOBUHHI OYTH PIBHH 3a
MIIHICTIO OCHOBHOMY MeTaiy TpyOu. TpyOu migaaroTh TiApaBIiuyHUM BUIPOOYBAaHHSAM Ha
3aBOJIaX-BUTOTIBHUKAX.

MiniManpbHMI YMOBHHUH JAlaMeTp JUis PO3MOALTBHUX Ta30MpOBOMAIB NPUUMAIOThH
3BUYANHO piBHUM 50 MM, a /IS BiiTATYKEHb JI0 CIIOXUBa4YiB — 25 MM. TOBIIMHA CTIHKH
TpyOH IJIs MA3€MHUX Ta30MPOBOIiB IOBUHHA OYTH HE MEHIIE 3 MM, a JJIT HaA3EMHUX —
He MeHIe 2 MM. TOBIIIMHA CTIHOK TPyO IS T1JIBOJIHUX MEPEXO0/IiB MOBUHHA OyTH HA 2 MM
O1IBIIIE PO3PAaXyHKOBOI, ajie He MeHIe 5 MM. [ X OyaIBHUIITBA CJIiJ] BAKOPHUCTOBYBATH
JIOBrOMIpH1 3BapHi TpyOu. 3'eqHaHHS TpyO 3A1MCHIOIOTH 3BapIOBaHHSAM. SIKICTh 3BapHUX
CTUKIB KOHTPOJIOIOTh. Ha 30BHIINIHIX ra3ompoBoAax (iaHIeBl 3'€JHAHHS BCTAHOBIIIOIOThH
JUIsl TIpUEHAHHS 3aCyBOK, KpaHiB 1 1HIIOT apMarypu. JJis yIIUIBHEHHS 3aCTOCOBYIOTH
MapoHUT, TyMy 1 iHII Matepianu BianmoBigHo g0 CHill. Pi3p00BI1 3'eqHanHsa TOMyCTHUMI
Py YCTaHOBII KpaHiB, MpoOOK 1 MypT Ha TiJpo3acyBax 1 30ipHMKax KOHJIEHCATy, Ha
HAJ3¢MHHX BBEJACHHSIX Ta30MPOBOMIB HU3BKOTO THCKY B MICIAX YCTaHOBKH
BIJIKJIFOYAIOYMX MPUCTPOIB 1 ISl IPUETHAHHS KOHTPOJIbHO-BUMIPIOBATIBHUX MPUIIA/IIB.

JUtst razomocTayaHHS CEMUI] 1 CUIbCHKUX HACEJIEHUX IYHKTIB BUKOPHCTOBYIOTH

MOJTIETUIICHOBI ra3onpoBoau 3 TuckoMm rasy go 0,3 MIla (JICTY b.B.2.7-73-98).

Tuck razy B MIXKCETUIIHUX Tra3zonpoBogax Moxe Oyt go 0,6 Mlla. Tpyou

JIOITYCKAEThCS MPOKJIAATH TUIBKHU 7] 3eMJICI0 Ha TIMOWHI HEe MeHIe 1 M 10 Bepxy

TpyOu.

He nomyckaetbcst 3aCTOCOBYBATH MOJIETUIICHOBI TPYOH:

- JUIsI TPaHCTIOPTYBAHHS Ta3iB, 110 MICTATh apOMATHUYHI 1 XJIOPOBaHI BYIJIEBOJIHI, a
TaKo naposi 1 piaki gazu 3BI;

- VISl HA3eMHMX Ta HA/3€MHHUX Ta30MPOBOIIB;

- B TYHEJSIX Ta KOJEKTOpax;

- Ha MiApOoOIIOBaHUX TEPUTOPISX.

Jlnst mia3eMHOT MPOKIAAKKA Ta30MpPOBOAIB 3aCTOCOBYIOTH TMOJIETUIICHOBI TpyoOH 3
MapKipyBaHHSM «Tra3», BUTOTOBJECHI BIAMOBIIHO MO0 JIIOYUX TEXHIYHHX YMOB. TpyOu
3’€IHYIOTh 3BapIOBaHHSAM.. BiframyxeHHs 10 IMJIaCTMACOBUX Ta30MPOBOIB MPHUEIHYIOThH
3a JOTOMOTOI0 CTaHAAPTHUX (PACOHHMX YACTHH, a TaKOX BPI3aHHSIM B CTajeBl BCTaBKH,
SK1 TOBUHHI OyTH He Ounbie 1 M. ApMaTypy 1 KOHJAEHCATOCOOPHHUKHU MPUETHYIOTh TAKOX
CTaJCBUMH BCTaBKaMu. Ilepexomm Ta3ompoBOAIB TiJ 3adi3HUYHUMH 1 TpaMBalHUMH
KOJIISIMU, aBTOMOOUIBHHUMH JIOPOTaMH, a TaKOX MPU TEPETHHI CKIATHUX MEPEIIKO]
3M1MCHIOIOTH 13 CTaJIeBUX TPYO.

OCHOBHOIO TEpPEBArol0 MIACTMACOBUX TPYO € iX BHUCOKA KOpO3iiiHA CTIHKICTh, MaJa
Maca, Jierka o0poOka TpyO 1 MEHIIe, HIXK y CTaJeBUX, TApaBIiuHui omnip (MpuOIU3HO Ha
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20%). PazoM 3 TUM Tu1acTMacoBi TPyOH BOJIOMIFOTH MEHIIIOI0 MEXaHIYHOIO MIITHICTIO, YAM
cTajeBl (Mexa MIIHOCTI MPU PO3TIATYBaHHI i mosieTuineHoBux TpyOo 10...40 MlIla),
MEHIIIOT TeMIMEPATYPOCTIHKICTIO 1 CTapiHHAM (TOOTO MOTIPIICHHSAM (PU3UKO-MEXaHIYHUX
XapaKTEepUCTUK 3 yacoMm). TemmeparypHa Meka 3aCTOCOBHOCTI MOJIIETHJICHOBUX TPYyO
ckiamgae —40 oc.

Sk 3amipHi IPUCTPOi Ha Ta30IIPOBOJIAX 3aCTOCOBYIOTh KpaHU 1 3aCyBKU. BeHTuii 13-3a
BEJIMKUX BTpPAaT THUCKY 3HAWIUIM OOMEXEHE 3aCTOCYBaHHS TUIBKU [IJIsl Ta30IpPOBOJIIB
HEBEJIMKUX JlaMEeTpIB MPH BHUCOKOMY THCKY Ta3y, KOJM TiAPaBIIYHMUNA OMip 3amipHOTO
OPUCTPOI0 HE Ma€ CYTTEBOTO 3HAadyeHHs. JIg ra3ompoBOMIB HHU3BKOTO THCKY SIK
BIJIKJTIOYAIOY1 MPUCTPOT 3HAXOAThH 3aCTOCYBAHHS T1IpaBIIivH] 3aTBOPU.

Kpanu 3a0e3neuyroTs OUTBIIY TepMETHUHICTh BIAKIIOYEHHS, YUM 3aCyBKH. BoHU €
HAJIHHAMH 1 TIBUIKOIIFOUNMH TIPUCTPOSIMH.

PazoM 3 TMM 3a J0MOMOroOI0 KpaHIB BaXXKO 3a0€3MEUMTH IUIaBHE PEryJIIOBaHHS
NOTOKY raszy. 3acyBKM MalOTh IMepeBary B IUIABHOMY peEryJlOBaHHI Mojadi raszy, aie
HEJOCTaTHbO repMeTHyHl. HerepMeTn4HiCTh 3aCyBOK IMOSICHIOETBCS THUM, L0 MOTIK rasy
MOCTITHO OMHUBA€ MOBEPXHI 1 BUKIIMKAE X €PO31I0, YTBOPIOIOUU PI3HOTO POAY HEPIBHOCTI.
KpiMm Toro B HIKHIM 4acTHHI KOPITYCY 3aCyBKH, IiJ] 3aTBOPOM, MOXKYTh CKYIUIIOBATUCS
PI3HI TBEP/Il YACTUHKH, IMJI 1 OpY/I 1 IEPEIIKOKATH 1i IIIBHOMY 3aKpUTTIO. BpaxoByrouu
BUKJIQJICHE, 3aCTOCYBaHHS K BIJKIIIOUAIOUIX IPUCTPOIB KPAHIB € MEPEBAKHUM.

Kpanu BUTOTOBISIIOTH 3 OpOH3M, JIaTyHI 1 4aByHY bBpOH30BI 1 JaTyHHI KpaHH
BCTAQHOBJIIOIOTh B THUX MICIIIX, JI€ B MpPOIECI €KCIUTyaTallii HUMHU JOBOAUTHCA YacTO
KOPUCTYBAaTHUCSl, YaBYHHI 1 KOMOIHOBaHI KpaHM — J€ HHMH KOPHUCTYIOTHCA PIIKO.
CanpbHUKOBI KpaHH 3aCTOCOBYIOTH Ha TIPOMHUCIIOBUX Ta30IIPOBOIAX.

6.2 3axucT ra3onpoBojiB Bil KOpo3ii

3ajie’)kHO BiJl CKJIaMy Ta3y, Marepialy TpyOOINpOBOIY, YMOB MPOKIAIKHA 1 (HU3HKO-
MEXaHIYHUX BJIACTUBOCTEW TPYHTY ra3oNpOBOJM CXUJIBHI B TOMY a00 1HIIIOMY CTYyMEHi
BHYTPIIIHBOI 1 30BHIMHBOI KOPO3ii. Koposis BHYTpPIIIHIX MOBEPXOHb TPYO B OCHOBHOMY
3aJIeKUTh BIJI BJIACTHUBOCTEH ra3zy. BoHa oOymoBieHa miBUIIIEHUM BMICTOM B ra3i KUCHIO,
BOJIOTH, CIPKOBOJIHA 1 IHIIUX arpecHUBHUX CMOJYK. bopoThba 3 BHYTPIINIHBOIO KOPO3i€IO
3BOJUTHCS IO BUAAJICHHS 3 ra3y arpeCUBHUX CHOJYK, TOOTO 10 J0OPOro MOro O4YMILEHHS.
3HAYHO BEJMKI TPYIHOII MPEJCTaBisie 00pOTHOA 3 KOPO31€10 30BHIMIHIX TOBEPXOHB TPYO,
YKJIaJIeHUX B IPYHT, TOOTO 3 TPYHTOBOIO KOPO3I€TO.

IpyHTOBY KOPO3iI0 33 CBOCIO IPUPOIOIO PO3ALISIOTH HA XiMiuHy, €NEKTPOXiMidHY i
eJIEKTPUYHY (KOPO3it0 OJYyKaltOUUMU CTPYMaMH ).

XimiyHa KOpo3id BUHHUKAE BIJ JIi HA METAJl PI3HUX Ta3iB 1 PIAKUX HEEJIECKTPOJITIB.
BoHa He CynpoBOIKY€ETHCS MEPETBOPEHHSIM XIMIYHOI eHeprii B enekTpuuny. [Ipu aii Ha
MeTajg XIMIYHUX CHOJYK Ha MOro MOBEPXHI YTBOPIOETHCA IUIIBKA, L0 CKIAAAETHCS 3
HpOI[YKTlB KOpo3ii. SKIIo TUTliBKa, 10 YTBOPIOETHCS, HE PO3UMHSIETHCS, MA€ JIOCTATHIO
IIUIBHICTh 1 €JIaCTUYHICTh, a TaKoX J00pe 3dYeruieHa 3 MeTajloM, TO KOpo3is
CIOBUTHHIOBATUMETHCSI 1 MPU TIEBHIM TOBIIMHI TUTIBKA MOXKE MPUIUHUTHUCA. XiMIYHA
KOpO3isi € CYIUIBHOIO KOpPO3i€l0, TpH SKIH TOBIIMHA CTIHKKM TPYOW 3MEHIIYETHCA
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piBHOMIpHO. Takuil mporec € MeHII HEeOe3MEeYHUM 3 MOTJSAAY KpPI3HOTO MOUIKOIKEHHS
Tpy0. Kopo3is MeTairy B IpyHT1 Ma€ IEPEBAKHO €IEKTPOXIMIUHY IIPUPOTY.

EjekTpoxiMiuHa KOpo3is € pe3ylnbTaToM B3a€eMOIii MeTally, KK BUKOHYE POJIb
CJICKTPO/IiB, 3 arpeCUBHUMH PO3YMHAMH IPYHTY, 110 BHUKOHYIOTH POJIb EICKTPOJITY.
[Tporec enekTpoxiMivyHOT KOPO31i CXeMaTUYHO MMOKa3aHo Ha puc.6.1.

IS SIS S A S ST S
AnekTpoauT

i KETHOHDbE [+
—— aHWOHLL [ =/

— - AnopgHan 30Ha
KaroaHar sona  — " A

/’ \{‘if‘/ _ S-nempom: ‘\;?(- _\
( L@} \\gc:::“_:t(ﬁ g )

Puc. 6.1 IIpouec enekTpoxiMiuHOI KOpO3ii

Mertan, BOJOiIOYM TMEBHOIO MPYXKHICTIO PO3YMHEHHS, TPHU 31TKHEHHI 3 TPYHTOM
MOCWJIA€ B HHOT'O CBOI MO3UTUBHO 3apsiPKEHI 10HU. EJIEKTpOHU 3aMuInaloThes B METaIl, 1
BiH HaOyBa€ HETaTUBHOTO TOTEHINAy, a IPYHT (EJNEKTPOJIT) 3apsiikae IMMO3UTUBHO,
OCKITBKM B HBOMY HAKONMUYYIOThCS TO3UTUBHI 10HU. Yepe3 (Di3UKO-XIMIUYHY
HEOJHOPIAHICT, METATy 1 IPYHTY MOOJU3Y IUISHOK, J€ IMPOTIKAE MPOIEC PO3YUHEHHS
MeTany (TOOTO IO BOJOJIIOTH OUIBIION MPYXKHICTIO PO3YMHEHHS), PO3TAIOBYIOTHCA
IOUISTHKYA, PO3YMHEHHS, LI0 XapaKTepU3YIOThCS MEHILIOI0 MpykHICTIO. [lepmn craroTh
aHOAHUMHU 30HAMH, a JApyri — kKarogHuMu. KarogHa AuUIsTHKa ra3onpoBOAy HaOyBae
MO3UTUBHOIO MOTEHIIATY MO BIAHOIIEHHIO 0 aHOJa. EJIEKTpOHM MepeTiKaroTh Bijl aHOAa
0 KaTojla Mo MeTainy TpyOomnpoBoay. Y TIPyHTI BiOYBA€TbCA NEPEMIIICHHS 10HIB:
KaTIOHIB (3apsKEHUX MMO3UTUBHO) — J0 KaTO/a, aHIOHIB (3apsIP>KEHUX HEraTUBHO) — /10
aHoja.

EnexTpoxiMiyHa HEOJHOPIAHICTh PO3TAIIOBAHUX TMOPSA JIJISHOK Ta30MpPOBOIY
BUKJIMKA€E PIZHUINIO 11X EJNEKTPOJHUX MOTEHianiB. HopMambHUM  eJIeKTPOIHUM
MOTEHITIaJIOM Ha3WBAIOTh PI3HMINIO MOTEHITIANIB, sIKa BUHUKAE M)XK METaJlOM, 3aHYPEHHUM B
HOpMaJIbHUI poO34uH (Mpu KoHIeHTparii 1 r-3kB Ha 1 1) com mporo merany, i
MOTEHI[IaJIOM HOPMAaJbHOTO BOJHEBOTO €JIEKTPOJY, YMOBHO MPUWHATHM PIBHUM HYIJIIO.
Bci MeTanu MoxHa po3TallyBaTH B €JIEKTPOXIMIYHUHN PsiJl HANPYKEHb 32 301TBIICHHSIM 1X
HOPMAJIbHUX €JIEKTPOHUX MOTEHITIaliB (y BOJIbTAX):

JinsHKHA MeTaly, 0 MalTh OUIbII HETaTUBHI €JIEKTPOIHI NOTEHIIAIN, CTABATUMYTh
aHOJIaMHU.

Mertan niggaeTbes KOpo3ii B aHOJHUX 30HAX 1 IUITHKAX, OCKUJIBKU B HUX 10HU METally
BHUXOJSTH B TPYHT

EnexTpoxiMiyHa KOpO3is Mae XapakTep MICLEBOi KOpo3li, TOOTO Takui, KOJU Ha
ra3onpoBOJiaX BHUHUKAIOTh MICHEBI BUPa3KU 1 KaBEPHU BEJIMKOI TNIMOMHU, AKI MOXKYTb,
PO3BUBAIOYNCH, TEPETBOPUTHCS HA KPI3HI OTBOPH B CTiHII TpyOW. MiciieBa Kopo3is
3HAYHO HeOe3MeyHiIa 3a CyIUIbHY KOPO3iIo.
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EnektpoxiMiuHa KOpO3is BHHUKA€E TAKOX NpU Al Ha Ta30MpOBiI EIECKTPUYHOTO
CTPYMY, SIKMM PYXa€ThCsl B TPYHTI. Y TPYHT CTPYMH MOTPAIUIAIOTH BHACIIIOK BUTOKIB 3
perok enekTpr(iKOBAHOTO TPAHCIIOPTY — 1X HA3UBAIOTh OJYKAIOUUMH.

Koposziro, 1m0 BUHUKAE M1 J1€10 OJyKaloUuX CTPYMIB, HA3UBAIOTh €JIEKTPHYHOIO Ha
BIJIMIHY BiJ] €JIEKTPOXIMIYHOT — rajJbBaHOKOPO3Ii.

brykaroui cTpymH, CTIKalO4d 3 pEeWOK B TIPYHTY, PYXalOThCS Yy HAIPSMKY [0
HETATHBHOI'O IIOJIIOCA TATOBOI MHIACTAHINI. Y MICIIX, J€ IOIIKOIKEHA 130JIAI(i1, BOHU
NOTPAIUIAIOTh Ha Ta30ompoBif. EnexTpuuHa koposis OdyKalouuMH CTpyMaMu y 0araro
pa3iB HeOE3MeyHile 3a EIeKTPOXIMIYHY KOpo3it0. Y MICBKMX yMOBax II€ HaWOLIbII
MOIIMPEHU BUJT KOPO3ii.

KopoziitHa  akTUBHICTP  IPYHTY  3@J€XKUTh Bl  CTPYKTYPH,  BOJIOTOCTI,
MOBITPONPOHUKHOCTI, HASBHOCTI COJIEH 1 KUCIIOT, @ TAKOX BiJ enekTporpoBigHocTi. Cyxi
IPYHTH MEHII aKTHUBHO BIUIMBAIOTh HAa METaJl, YUM BOJIOTi. [3 301IbIIEHHSM BOJOTOCTI
IPYHTY CIOYATKy 30UIBIIYETHCS 1 HOTO KOpO3iliHa aKTHBHICTh. HaWOLIbIly aKTHBHICTH
Mae IpyHT 1pHu Bojiorocti 11... 13 %. 361abemiennst Bogorocti moxaz 20...24 % npu3BoauTh
710 3HIDKEHHS IHTEHCUBHOCTI KOPO3ii.

Micbki IpyHTH, 3aCMiU€HI CTIYHMMH BOJaMH, IO MalTh PI3HOPIIHY CTPYKTYpY 1
BKJIFOYEHHS PI3HUX TPEAMETIB, € KOPO31MHO-aKTUBHUMHU. 3a00JIOUEHI JIJISTHKH,
TOP(Q'THUCTI BOJIOT1 IPYHTH, AUISTHKUA IPYHTY, 110 3HAXOJWJIMCA IiJl BiJIBAJIAMH IIJIAKIB,
3aCOJICHI IPYHTH TaKOX € KOpPO31MHO-aKTUBHUMH. UHCTI MCKU MEHIIT HeOe3nedHi B
KOpO31MHOMY B1AHOILIEHHI.

[Ipu nocnimKeHHI IPYHTY BpaxyBaTH BCl BKa3aHI YMHHUKHA BEJIbMHU CKJIAHO, TOMY
BUOMPAIOTh TaKy XapaKTEPUCTUKY, sIka B OCHOBHOMY BiJIoOpakajia 6 OCHOBHI YMHHMKH.
Haii0inpm1 Ba)KJIMBOIO BJIACTUBICTIO IPYHTY, LIO MIAJAETHCA IIBUAKOMY 1 BIJHOCHO
TOYHOMY BH3HAQYEHHIO, € WOr0 NMUTOMUN E€IEKTPUYHHMMA OIip, SIKUA 1 PO3MISIAI0Th SIK
OCHOBHY XapaKTEPUCTHUKY HOTO KOpPO31MHOI aKTUBHOCTI. EnekTpuuHuii omnip € QyHKIiEO
Py 1HIIMX XapaKTepUCTUK TPYHTY: CKJIaay, KOHIIEHTpAIllli pPO3UYMHEHUX PEUOBUH,
BOJIOTOCTI 1 1H

[cHyrO4l MeTOAM 3aXMCTy Ta30MPOBOIB Bl KOPO3li MOKHA PO3AUIUTU HA JIB1 TPYIIU:
MmacuBHI 1 akTUBHI. IlacuBHI MeTOIM, 3aXWCTy MOJATAIOTh B 1301111l TazompoBoay. Jlo
130JIIHHUX MaTepialiB, BUKOPUCTOBYBAHUX JIJISl 3aXMCTY Ta30MPOBOJIB, MPE IBISIOThH
HU3KY BUMOT, OCHOBHI 3 SIKMX HACTYIHI: MOHOJIITHICTb MOKPHUTTS, BOJOHEIPOHUKHICTD,
no0pe MpWIKIAaHHS O METaly, XIMIYHA CTIMKICTh B IPYHTaX, BUCOKA MEXaHIYHA MIIHICTh
(npu 3MIHHUX TeMmIeparypax), HasBHICTb [1€JIEKTPUYHUX BIACTUBOCTEH. [30Ms11iiHI
Matepiaiau He OBUHHI OyTH 1ePIUTHUMHU.

HaiiGinpm mommpeHuMH  130JSIIHHUMH  MaTepiaiamMu € OITyMHO-MIHEpasibHi 1
OITYMHO-TYMOBI MAaCTHUKH.

Jlo aKTUBHHUX METOMIB 3aXUCTy BIAHOCATh KAaTOAHMM 1 MPOTEKTOPHHUM 3aXHCT 1
eNEeKTpUYHUNA JpeHaX. OCHOBHUM METOJOM 3aXMCTy Ta30MpOBOAIB BiJ OJyKarouux
CTPYMIB € €JIEKTpUYHUHN ApeHax. BiH mosnsrae y BiABEAEHHI CTPYMIB, 11O MOTPANUIN Ha
ra3onpoBij, Ha3aJ 10 JKepena.

BinBeneHHs 3M1MCHIOIOTHh Yepe3 130JIbOBAHHMM MPOBIAHUK, IO 3’€IHYE Ta30MPOBIT 3
pEeNKo0 eneKTpu(IKOBAHOTO TPAHCIOPTY ab0 MIHYCOBOKO MIMHOIO TATOBOI MiACTAHIII.

65



[Ipu BimBeneHHI CTpyMy 3 Ta30MpPOBOJY IO MPOBIAHUKY MPUIIUHSAETHCS BUXIJ 10HIB
METajy B TPYHT 1 TUM CAMUM IPUIHHSIETHCS eNEKTPUYHA KOPO3is Ta30IPOBOLY.

JInist 3aXUCTy Ta30MpOBOJIIB Bl IPYHTOBOI KOPO3ii 3aCTOCOBYIOTh KATOJHHM 3aXHUCT.
[Ipu xaTogHOMY 3axXHUCTI Ha Ta3oMpOBiJl HAKJIAAAIOTh HETaTUBHUM MOTEHIlias, TOOTO
HEePEeBOJISATH BCIO IUISTHKY T'a30IIPOBOLY, 110 3aXUIIAETHCS, B KATOIHY 30HY.

6.3 BunpoO0yBaHHs ra3onpoBo/iiB

BumnpoOyBaHHs ra30mpoBOiB 1 MPUHAOM iX B €KCIUTyaTaiilo MichKi ra30npoBOIHU, IO
MPOKJIAAAIOTECS MiJI 3€MJICI0, € MPHUXOBAHUMH CIOPYAaMHU, TOMY BCTAaHOBUTH SIKICTh
MIPOBEACHHUX POOIT MO iX MPOKITAICHHIO TICIA 3aKiHYSHHS OyIIBHUIITBA HE MOXHa. J[oCcBin
nokasye, 1mo AeQexTd OyIIBHUITBA CIyXaTh OCHOBHOIO MPHYMHOIO aBapiil 1 MOJIOMOK
ra3omnpoBOJiB, a TaKOX € TPUYUHOIO TOPYLIEHHS pEXUMY pOOOTH CHCTEMH.
BunpoOyBaHHsI MIITHOCTI 1 IIIJIBHOCTI Ta30IIPOBOIY HE MOXKYTh PO3KPHUTH BCIX HEIOIKIB
OymiBHuiTBa. Hampukian, morana oOCHOBa TiJ Ta3oNpoBiJ MOXE BHUKJIMKATH
NEPEHAINPYKEHHS B 3BApHMUX IlIBaX, HU3bKA SKICTh 130JIA111 MOXE NMPUBECTH 10 BUXOIY
ra3onpoBOJy 3 Jiaay BHACHIIOK Koposii. Taki nedextn He MOkHA ab0 OyXkKe BaKKO
BUSIBUTHU T 4yac BUNPOOyBaHb. SIKICTh poOIT Ciifl peTeabHO KOHTPOJIIOBATH B MPOIIECI
OyniBaunTBa. lleli KOHTPOJL 3AINCHIOETHCA OpraHizaii€ro, 1o Oyaye, 1 TEXHIYHUM
HarsIoM  ekcruryaramii. [Ipu  KOHTposdi 3BaproBalbHUX POOIT MEPEBIPSIIOTH SKICTh
BKMBAaHUX MaTeplajliB 1 TEXHIYHUM CTaH YCTAaTKyBaHHS, MPOBOJATH NEPEBIPKY BCIX
onepauiii mo 30iraHHIO Ta 3BapIOBAaHHIO. SIKICTh 3BapHHUX CTHUKIB MEPEBIPAIOTH 30BHIIIHIM
orasiAoM, (PI3MYHUMHU METOJAMH 1 MEXaHIYHUMHU BUIIPOOYBAHHAMH KOHTPOJIBHUX 3pPa3KIB.
SkicTh 1308111 Ta30MpoBONY OO 3aCUIKH HOTO TIPYHTOM KOHTPOJIIOIOTH 30BHIIIHIM
orjsAoM 1 3a jgomoMorow mnpunafgiB. Ilpimimaemocts OiTymMHOI emani a0 Tpyou 1
3JIMIIAEMICTh IIAPIB 130JA11i MEepPEeBIPAIOTh 30BHIMIHIM orisgoM. HamapizaroTh 13051110
TaKHUMH, 1110 IBOMA CXOMATHCS Mif KyToM 45...60° JiHISIMH 1 3HIMAIOTh 11 Y BEPIIMHHU KYTa.
[Ipu oMy Hi 13071511151, HI OOTOPTKA HE TOBUHHI BiJICTaBaTH. 3MOHTOBAaHUM Ta30IMpoBij 31
BCTAHOBJICHOIO apMaTypoOIO 1 YCTaTKyBaHHIM IEpe] 3aCUIIKOI0 I'PYHTOM orisifatoTh. [Ipu
OISl TEpEeBIPSAIOTh INIMOMHY 3acTaBIsIHHS TpyO, yXWJ, CTaH NOCTENl 1 130Js1ii,
MPaBUJILHICTh MOHTAXy apMarypH 1 ii ais. SIKIIO B BHACTIAOK OTJISiAY BCTAaHOBJICHO, IO
MOHTaX TMPOBEACHUI BIAMOBIAHO A0 TPOEKTy 1 TexHiuHux ymoB (TVY), To mpoBOIsATH
MPOJYBaHHS Ta30MPOBOJY IOBITPSAM JJIi BUIAJICHHS OKAaJMHHM, BOJIOTH, 3aCMIYCHb 1
MPUCTYMAIOTh 0 BUMIPOOYBaHb. [30J1411110 Ta30MPOBOY MICHS WOTO 3aCUIIKH NEPEBIPSIIOTH
3a JIOMOMOTOI0 MpuiaaiB. Pe3yiabTaTH KOHTPOJIO SIKOCTI OYyJIBEIbHO-MOHTaXHUX pPOOIT
3aHOCSITh B aKTH, SIK1 IPEACTABISAIOTH KOMICIi TPU MIPUHMaHHI Ta30IPOBOTY.

["azompoBi BUMPOOOBYIOTH CTUCIUM TOBITPSIM B JIBa €Tamu: Ha MILHICTh 1
TE€PMETUYHICTD.

BunpoOyBannss TpyOOmpoBOJIB Ha MILUHICTB €, 1O CYTi, HOMNEepeIHIMU
BUMPOOYBAHHIMHU, 110 BUSBISIOTH SBHI Ne(PEKTH, OCKIIBLKH Ta3y, 10 BUKOPUCTOBYETHCS,
HEJOCTaTHIN A1 TOTO, MO0 AOCHIKYBAaTH AIMCHY MEXaHIUHY MIIHICTh TPYO 1 3BapHUX
3'ennanb. [lepen BUMpoOyBaHHSIMU Ta30MPOBI] 3aCUIAOTh HA piBeHb 20...25 cM aApiOHUM
IPYHTOM. 3aCHUIKYy 3IIHCHIOIOTh 3 PETEIbHUM TOMIAPOBUM YIIITBHEHHSAM 1 MiIOUTTAM
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masyx 1 TpPHUSMKIB OfHOYacHO 3 000x cropiH. CTUKM y Ta30mpoBOIIB Mepes
BUIIPOOYBAHHSAM HE 3aCUHAIOTh.

TpuBamicTe BUTPUMKHM Ta30oNpoBOAY MiJl BUIOPOOYBAJIBHUM THUCKOM IIpH
BUMPOOYBaHHI HAa MIIHICTh MOBUHHA OyTH piBHA 3 4 (OKpIM BBEJICHb B OYAIBIII, JJI SIKUX
yac BUIIPOOyBaHb BCTAHOBJIEHMH B | 4Y), MICIs YOro THUCK 3HWXKYIOTh O HOPMH,
BCTAHOBJICHOI JJI1 BUIPOOYBaHHS Ha TIE€PMETHUYHICTh, 1 OIJIAJAIOTh TIa30MpOBOIY 1
apmatypu. [ledekTHi Miclsl BUSABISAIOTH 32 JOMOMOTOI0 3MalllyBaHHS 3'€lHaHb MUJIbHOIO
emynbciero. BusiBneni nedexkTu ycyBaioTh Micis 3HI)KEHHS THCKY B Ta30MpOBOJIL [0
aTMoc(hepHOro.

BurnpoOyBaHHs ra30mpoBOAIB HA T€PMETUYHICTh MPOBOJATH MICHS 3aCUIIKH TpaHIIIET
I'PYHTOM JI0 IPOEKTHUX BIAMITOK. ['a30mpoBiA BUTPUMYIOTH M1 BUTIPOOYBATEHUM THCKOM
710 BUPIBHIOBAHHS MOTO TEMIIEPATYypHU 3 TEMIEPATYpPOIO IPYHTY. TpuBamicTh BUIIPOOYBaHb
HA TEPMETHYHICTD 3aJICKUTh Bl TUCKY Ta3y 1 [laMeTpy TpyOHu 1 3MiHIO€ThCS Bia 3 10 48 4.
[TagiHHS TUCKY ra3y HE MOBUHHE MEPEBUILYBATH BEJIUYMH, SIKI BU3HAYAIOTh B 3aJIEKHOCTI
B1JI JlilaMeTpy TpyOOIpPOBOY Ta TPUBAIOCTI BUIPOOYBaHb.

daxTHuHE MafiHHA THCKY razy B ra3onpoBOJil BU3HAYaIOTh 3 ypaxyBaHHSAM 3MIHU
0apOMETPUYHOTO THCKY.

[Ipn BunpoOyBaHHI Ha MIIHICTh HAJ3€MHHX Ta30MPOBOJIB X BUTPUMYIOTH i
HEOOXIZIHUM THCKOM MHpPOTAroM 1 4, micias YOoro THCK 3HIKYIOTh [0 BEIMYMHH,
BCTAQHOBJICHOT Ui BUIPOOYBaHHS Ha TE€PMETHYHICTh, 1 OMIAJAIOTh 30BHIIIHIA 3
MEPEeBIPKOI0 MUIFHOIO EMYIIBbCIEI0 BCIX 3'€THAHb.

BunpoOyBaHHsT Ha TepMETHYHICTh NpoBOAATH mpoTsarom 30 wmuH. ['a3omposiza
BBAKAETHCS TAKUM, 1[0 BUTPUMAaB BUIMPOOYBAHHS, SIKIIO BUAMMOIO MAIiHHS THUCKY IO
MaHOMETPY BCTAHOBJICHO HE OYJI0.

BHyTpilIHIO ra30By MepexXy >KUTIOBUX 1 TPOMAJChKUX OyiBedb BUIPOOOBYIOTH Ha
MILHICTh 1 T€PMETHUYHICTh. BUNpoOyBaHHS Ha MIIHICTh Ta30MpPOBOJIIB HU3BKOTO THUCKY
KUTJIOBUX, CYCIUIBHUX, KOMyHAJIBHUX 1 MMPOMHCIOBUX OYJIBENb MPOBOJATH MPU TUCKY
0,1 MIIa Ha mingHIN BiJ BIAKIIOYAIOYOTO MPUCTPOIO HA BBEJEHHI B OY/IIBIIIO 10 KpaHIB Ha
BIIBEICHHSIX 10 razoBux mpwmianiB. [lo0 TemmepaTypa moBiTpsS B ra3ompoBOil cTala
OJIHaKOBOIO 3 TEMIIEpaTypOIO TOBITPS B MPUMIIIEHH], BUIIPOOYBaHHS MOYMHAIOTH Yepe3 3
roJI. micis miaioMy Tucky. [Ipu BunpoOyBaHH1 TpyOOIIPOBOIIB HA MIIHICTh BUSBIISIFOTHCS
nedeKTHI MICIid, AKi BUSBJISIOTH B PE3yJIbTaTi 3MOUYBAaHHS MIJIBHOIO €MYJIbCIEI0 CTHKIB,
pi3pOoBUX 1 ¢aHIeBUX 3'eqHaHb, apMmarypu 1 iH. [lim wac BumpoOyBaHb THCK B
TpyOONPOBOI HE MOBUHEH Pi13KO 3HMXKYyBaTHUCS. [licis BUNIpaBIeHHs BUSABJICHHUX J1€(DEKTIB
ra3onpoBOJY BUITPOOOBYIOTh HA TEPMETHYHICTb.

["a3onpoBoAM KUTIOBUX OY[IBENIb BUIPOOOBYIOTh Ha T€PMETUYHICTHh TUCKOM 5 Kl]a.
Sxmo npotsarom 5 MiH nmajaiHHg TUCKY He nepeBuinye 200 Ila, To razonpoBia BBaXaroTb
TaKUM, 110 BUTPUMAIO BHUMpPOOyBaHHS. ['a30mpoBOIM HHU3BKOTO THUCKY MPOMHCIOBUX i
KOMYHaJIbHUX OyJiBeJb BUIPOOOBYIOTh Ha repmeTHuHicTh TUckoMm 10 klla mo kpaniB
nepes najbHUKaMU He MeHIIe | 4, maJiHHsA TUCKY 3a LIeW 4yac JOMYCKA€EThCs HE OiNblie

600 ITa.
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6.4 Mo:kIuBi LUIIXH PO3BUTKY aBapiii Ha po3MOALILHUX ra30NMpoBoJaX

AHaJi3 aBapiii Ha PO3MOAUTFHUX Ta30MpoOBOJAaX IMOKaszaB, 1Mo B 68 % Bumaakax
B1/10yBa€ThCs BUTIK razy, B 20 % Bumajakax - BUTIK ra3y 3 MOJAJIbIINM 3aiiMaHHsIM, B 12 %
BUIAJKaX BiJIOyBaeTbCsd BUOYX B JKUTIOBUX OYIWMHKAX, KyIu ra3 MOTpaIlIsiB uepes
nig3emMHl KomyHikamii. Ilpu posrepmeTrunsaliii ra3onpoBojy HaWdacTilie BiJ0yBa€ThCs
BUJIIJICHHS. TPUPOAHOrO0 razy B arMocepy 3 TNOAATNBUIMM PO3CISTHHSAM. ABapiiiHe
BUTIKAHHS MOXKE MOXOIUTH SIK 3 HAJA3EMHOTO, TaK 1 3 MA3E€MHOI IIJITHKH Ta30MPOBOTY.
Kpim 1150T0 Tazonpoig Moxke OyTH po3TalioBaHUi 1O JTHY BOJONMHUIIA 1 HA TIUOWHI ITi]T
aHOM. B 1mboMy BHMaAKy mpu MaBOJAKAX MOKE BiIOYTHUCS TTOBHUHN PO3PHB Ta30MPOBOY 5K
B MEpUIOMY, TaK 1 B JAPYroMy BHUMAJKY 3 TI€IO JIMIIE PI3HUIEIO, U0 B JPYroMy MOBHUMN
pO3pUB BIAOYBa€ThCs 3a YMOBU pO3MHUBY TpyoOompoBoay. I[lpm po3Butky aBapii Ha
Mi36MHOMY PO3IOAUIBHOMY Ta30IMPOBO/II MPUHIIMIIOBO MOJIMBO YTBOPEHHS TaK 3BaHOL
«MOXEX1 B KOTJOBaHI», MpOTe, MPH aHali3l peajbHUX MOAIN 3a M'STh POKIB TaKHX
BUITAJIKIB HE 3apEECTPOBAHO, TaK caMo SIK He 3a(iKCOBaHO MOBHUX PYHHYBaHb M1J3€MHHUX
razonpoBoAdiB. Ilpu posrepmerusarii X HaA3eMHUX IUISHOK Ta30IPOBOJIB Habarato
yacTilie BiJJOyBaeTbCs TakK 3BaHE «(akenbHe ropinHs». [IpudoMy ¢akenbHe TOpIHHS Tak
caMO MOXJIMBE MPU BHUTIKAHHI 3 TMIJ3€MHOTO Ta30MpPOBOAY, ajie TUIBKM B IITYYHO
CTBOPEHOMY KOTJIOBaH1 (MpW BEACHHI 3eMIIIHUX po6iT). HalOunpm HeOe3neyHuM €
MOYAaTKOBUI MOMEHT BHUTIKAaHHA 1 TOpiHHA (akesa, KOJU IMBUIKICTh BUTIKAHHS 1 PO3MIp
CTpyMEHsI MaKCUMaJIbH1 1 y JIFOJIeH, 110 MOTPaNuiu B HEOE3MeuHy 30Hy, HEMae Jacy, o0
HOTr0 TOKMHYTH. Y pa3i BUTOKY rasy 3 MiA3€MHOI AUISHKM Ta30MpOBOAY IOXOJIUTh
MIPOHUKHEHHS PEYOBUHU Yepe3 TPYHT HaJl TPYOOIO 3 MOJATBIINM 3aiiMaHHSIM Y3I0BKPacH
— CIIOCTEpITra€eThCs MOJMyM's, 10 Konumerbes. Kpim Toro, mpu aBapli Ha MHiJ3€MHOMY
ra3onpoBOJl Ha TEPUTOPIl HACEJIEHOrO0 MYyHKTY MOXKE BiAOyTHUCS NPOHUKHEHHS
MPUPOIHOTrO Ta3y B IPUMIIIEHHS Oy/iBelb, BHACIIJOK YO0 MOKJIMBO YTBOPEHHS B3PbIBO-
1 TIO’KEKOHEOEe3MeYHO1 Ta30MoBITPSHOT CyMIIllll, sSKa 3a HAsBHOCTI JpKepelna 3arajeHHs
3ni0Ha 10 BUOYXY, 10 IPU3BOJUTH 10 PyHHYBaHHS Oy/iBeNb 1 TpaBMyBaHHs monaei. [Ipu
aBapisix Ha MIA3EMHHUX Ta30MpOBOAAX, IO CYNPOBOKYIOTHCS BUOYXOM B KUTIOBOMY
OynuHKY, 30Ha Nii BpakalouuxX YMHHHUKIB BUOYXy OOMEXKEHa pO3MipaMH MPUMIIICHb.
WMOBIPHICTh peasizallii Takoro CIIEHapil0 3aJeXHUTh BIJ BIACTUBOCTEH IPYHTY, BiJ
BIJICTaH1 A0 MPUMIIICHB, Bl TOTO WIYyTh 10 JOMY KaHaji3arlis, BOJONPOBia ab0 ICHYIOTh
HII «IUIIXW» MAXOAY Trazy A0 JAoMy (KoJekTtopa 1 iH.). Y pasl BIACYTHOCTI INUISXIB
PO3MOBCIOKEHHST Ta3y 1 MPOXO/KEHHS Ta3olpOBOAY B TIIMHHCTHX TPYHTaX 3 MaJIOIO
MOPUCTICTIO WMMOBIPHICTh LBOTrO cleHapito aBapii mama. Ciig BpaxoByBaTH, UIO
MPUHIUMIIOBO MOXeXa 1 BUOYX B MPHUMIIICHHI MaJI0 YAM BiAPI3HSIOTHCS, ajie MPU BUOYXY
B110yBaIOThCS pyHHYBaHHS.
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58%
12%%

Puc. 6.2 - Po3noaijienHsi aBapiii 3a BujaMu Ha po3noAiJIbYUX ra3onpoBoaax:
1 — BuOyX B )KHUTIOBOMY OYyIHMHKY, 2 — BUTIK ra3y 3 HaCTYITHUM CHajlaXyBaHHsM, 3 — BUTIK ra3y Ha
PO3MOALTFYOMY TPYOOITPOBOII

[ToBHI pO3pUBHU Ta30MpOBOJY BiAOYBAIOTHCS HAA3BHYAWHO PIAKO 1 JMIIE Ha
HAJ3eMHHUX JUISHKAaX raszonpoBojay. Kpim Toro, y pasi miIBOJHOTO Tra3ompoBOJYy MpU
MaBOJIKy 1 MPHU MOILIKOJKEHHI HAJ3€MHOI JIJISHKU Ta30NpOBOAY CHELTEXHIKOIO (Hai3i,
3pUB1) CIIOCTEPITAETHCS PO3PUB ra30MPOBOY HA MOBHUH TEepepi3.

BapianTu po3BuTKY aBapiii Ha ra3operyJAaTOPHUX NYHKTAX i yCTAHOBKaxX

AHami3 aBapiii Ha Ta30pETYIATOPHUX IYHKTaX 1 Ta30peryIsTOPHUX YCTaHOBKAxX
MmokaszaB, 110 B 75 % Bumaakax BiOYBa€ThCS BUTIK Tra3y 3 MOJAJIBIIMM 3aliMaHHSIM abo
3aiiMaHHs 0€3 3ara3oBaHOCTI MpUMILIEHHS, B 13 % BuMajgkax — BUTIK ra3y B NPHUMIIICHHI
I['PIT 1 T'PY, B 12 % Bumagkax BiJIOyBaeTbcsi BHOYX B CYCIIHIX NPUMIIIEHHAX. Y
3araJbHOMY BHUIIAJIKY, aBapiiHUI IMpoliec BKJIO4Yae BUTIK razy B npuminieHHi ['PIT 1 T'PY,
YTBOPEHHSI B3PBIBO- 1 MOKEKOHEOE3MEeUHOT CyMiIi 1 i1 3aiiMaHHs 3 MOJAIBIIOI0 TTOKEKEIO
a6o BuOyxoM. KpiM TOro, MOKJIMBO 3aiiMaHHsI CTpyMeHsI 0€3 YTBOPEHHS 3ara30BaHOCTI
npuminieHHss. OKpeMo BII3HAYMMO BUIAJIKH, KOJIA MOPYIICHHS TEXHOJOTTYHOTO MPOIIECY
I'PIT npu3BOANTH 0 MiABUINEHHS TUCKY B Ta30MPOBOJII HU3bKOTO TUCKY, PO3repMeTH3aIll1
ra3oBOro oOJaHAHHS Ha JPKEepenax CIOXKHBaHHSA, 30KpeMa B JKUTIOBUX OyJUMHKax abo
KOTEJIbHIM, BAHUKHEHHSI 3ara30BaHOCTI MPUMIIIEHb, 32 HASBHOCTI JIXKEPEJ 3aratOBaHHS -
3aiiMaHHs BUTOKU a00 BUOyX. IIpu nboMy ciiji BpaxoBYBaTH, 10 MPUHIMUIIOBO MOXKEXA 1
BUOYX B MPUMILICHH] MaJI0 YUM BIJPI3HAIOTHCS, alieé TUIbKK NpH BUOYXY B1IOYBAarOThCS
pyHHYBaHHS.

12%

13%

T5%

Puc. 6.3. - Po3nonin aBapiii mo Buax Ha ra3operyjsiTOpHUX NYHKTAX Ta YCTAHOBKAX:
1 - Butik ra3zy B npumiieHHi I'PIT 1 'PY 2 - BuOyx B cycigHIX NPUMIIIEHHIX 3-BUTIK rasy 3
NOJAJIBIINM 3aliMaHHIM a00 3aiiMaHHs 0e3 3ara30BaHOCTI MPUMIIICHHS
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Takum uymHOM, 3a pe3ynpTaTamu aHamizy asapiii Ha ['PII 1 ['PY Bumineni tumosi

CIleHapii pO3BUTKY aBapiiiHOI CUTYyaIlii, Kl pa30oM 3 HalOUIbII XapaKTEpPHUMHU 32 OCTaHHI
10 pokiB BHITaIKaMH TIPEICTABICHI HIKYE:

KoHTpoJbHI NUTAHHS

TpyOu, apmartypa Ta o0Jj1aJHaHHS Ta30TPOBO/IIB.

MeTtoau 3axucty TpyOOIpOBOIIB Bl KOPO3ii

BunpoOyBaHHs ra30mpoBoAiB Ha MIlHICTh. MeTa, eTany MpoBeICHHS.
BunpoOyBaHHs ra30nmpoBo/IiB HA TepMETUYHICTh. MeTa, eTany MpoBeICHHS.

e
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JIEKIIA 7 BJAIITYBAHHA TA OBbJIAJHAHHA CUCTEMMH
I'A3OIIOCTAYAHHS BY AIBJII

7.1 BramutyBaHHsl BHYTPilIHbOOYIMHKOBHX I'a30MpoBoiB

VY KUTJIOBI, CyCHUIbHI 1 KOMYHaJIbHI OYAIBJIl Ta3 MOCTyNa€e MO ra3onpoBOjax Bij
MICBKOI PpO3MOALILHOI Mepexi. [li razompoBoam CKIIamalOThCd 3 a0OHEHTCHKUX
BiJITaTy»€Hb, IO MIABOAATH Ta3 10 OyAiBIi, 1 BHYTPIITHROOYAMHKOBUX Ta30IIPOBO/IIB, SIKi
TPAHCIIOPTYIOTh Ta3 ycepeAauHi OymiBil 1 PO3MOAUISIOTh WOTO MiK OKPEMHUMH Ta30BUMH
npuwiagamMu. Y BHYTPIIIHIX Ta30BUX MEpEXax >KUTIOBHUX, CYCHUIBHMX 1 KOMYHAJIbHHUX
OyaAiBeIb MOKHA TPAHCTIOPTYBATH TUTBKH Ia3 HU3bKOTO TUCKY.

MOXJIHMBICTh yCTAaHOBKM Ta30BOTO OOJAAHAHHS Ta MPOKJIAJaHHSA Ta30MpOBOMAIB B
OyAMHKaX Pi3HOTO MPU3HAYEHHS BUHAYAETHCS Y BIAMOBIIHOCTI 3 OyAiBEIbHUMUA HOpMaMHU
1 TpaBUJIaMH Ha TIPOCKTYBaHHSI [TUX OYIUHKIB.

He nomyckaetbcest po3MillleHHS Ta30BUX TIPUIIATIB:

- B KOPUJIOpAaxX 3arajibHOr0 KOPUCTYBAHHS;
- B CaHITapHUX By3JaXx;
- B TYPTOXXKHUTKAX YCIX THIIIB;

- B MNPUMILIEHHAX OyAMHKIB Oyab SIKOTO NpPHU3HAYEHHS, SIKI HE MAaloTh BiKHA 3
KBaTUPKOIO ((ppamMyror);

- B MIJBATbHMUX TOBEpXax, a MpH razomocradanHi 3Bl mimBamax i IOKOJBHUX
noBepxax OyJUHKIB.

B migBanax iHAMBIAyaJIbHUX >KUTJIOBUX OYAWHKIB, SIKI HaAJIEXKAaTh TpPOMaJsiHaM Ha
mpaBax MPHUBATHOI BIACHOCTI, JOIYCKA€ThCS YCTAHOBKA OMAJIIOBAJIILHOTO Ta30BOTO
oOnagHaHHS, MPU YMOBI, IIO I MIJBAJIM MaloTh BiKHAa 3 KBaTUPKOIO ((ppamyroro), Ta
ra3onocTavyaHHs iX 3IIACHIOEThCS TMPUPOJHUM ra3oM. Jljisi ra3ompoBoOjiiB, IO
TPAHCTIOPTYIOTh BOJIOTHM Ta3 1 MPOKIANAIOThCS B MPUMIMICHHAX, B SKUX TEMIeparypa
TOBITPS MOXe OyTH Hikue 3 °C, CIix mepea0adaTd TEIUIoBY i30JAII0 i3 HErOPIOYMX
Marepiais.

["a3ompoBi BBOASTH B KUTJIOBI 1 TPOMAJICHKI OyAIBII Yepe3 HEXWI MPUMIIICHHS,
JIOCTYIHI Il OTJiAny TpyO. BBemeHHS ra3ompoBOJiB B TPOMAJChKI 1 KOMYHaJIbHO-
moOyToB1 Oy/iBIl 371MCHIOIOTH B KOpUAOpPU ab0 Oe3mocepeHbO B MPUMIIICHHS, B SKUX
BCTAHOBJICHI Ta30Bl Mpwiaad. MokHa BIAIITOBYBATH BBEJCHHS B TEXHIYHI KOPUIOPH 1
MIANUDISE TUIBKA TPW TIJIBEACHHI JI0 BKa3aHUX OyAiBeNb 30BHIINIHIX Ta30MPOBOJIIB
HU3BKOTO THCKY VY BHYTPIIIHBOKBAPTAILHUX KOJIEKTOpaX. BBemeHHS Ta30mpoBOIiB
BOJIOTOI'0 ra3zy CIiJl yKIAJaTy 3 YXUJIOM Yy 01K pO3MOA1IBHOTO Ta30IPOBOTY.

Ha BBenmenHi razomnpoBoay B OyaAiBJIl BCTAHOBIIOIOTH BIJKIIOYAIOUUM TPUCTPIH,
SKUH MOHTYIOTh 330BHI OymiBimi. Miclle yCTaHOBKHM TOBHHHE OYTH JOCTYITHO IS
oOCIyroByBaHHd 1 WIBMJKOIO BIJKIIOUYEHHS Ta3olpoBoiy. YcepeauHi OymaiBii
BIJIKJIFOYAIOY1 MPUCTPOi PO3MIIIYIOTh B CXOAOBHX KJITKax, TaMOypax 1 KOpHAOpax.
Po3Bosi ra3onpoBou MpOKIAAal0Th M0 BEPXY CTIH MEPIIOTO TOBEPXY.

["a30Bi CTOAKM MPOKIANAIOTh B KyXHSX a00 kopumopax. He MoxHa mpoxiamgatu
CTOSIKM B JKUTJIOBUX MPUMIIIEHHSAX, BAHHUX KIMHaTaX 1 caHiTapHUX By3iax. Ha croskax i
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PO3BOJAILIMX Ta30MpPOBO/IaX BCTAHOBIIOBATU MPOOKU 3a00pOHSETHCS. SKIIO BiA OAHOTO
BBEJICHHSI B J)KUTJIOBY OY/IBIIIO Ta3 MOJAIOTh 10 JIEKUIBKOX CTOSAKIB, TO HA KOXKHOMY 3 HHUX
BCTAHOBJIIOIOTh KpaH ab0 3aCyBKy. Y OJHO - M'SITUMOBEPXOBUX OYHIBISX BIAKIIOYAIOUl
OPUCTPOI HA CTOSIKAX HE BCTAHOBIIIOIOTH. TpaH3UTHI ra3o0mpoBOJM MPOKIANATH Yepe3
KUTJIOBI MPUMILIEHHSI HE MOkHa. [lepen KOXKHUM Ta30BUM NIPHUIIAJIOM BCTaHOBIIOIOTH
KpaHU. 3a HassBHOCTI ra30BOT0 JIYMWIbHUKA KPaH BCTAHOBJIIOIOTH TAKOX 1 MEPE HUM.

[Tpokmanky ra30mpoBOAIB B MICIISIX MPOXOY JIFOACH CiIij] mepeadadaTu Ha BUCOTI HE
MeHIle 2,2 M BiJl TIJJIOTH A0 HU3Y ra30MpOBO/IIB, a P HASBHOCTI TEIUIOBOI 13011111 - 10
HU3Y 13071011, TpaH3UTHI Ta30MPOBOAN B MEXKaX KUTIOBUX MPUMIILICHb HE TOBUHHI MaTH
p13b00BUX 3'€THAHb Ta ApMaTYpPH.

["azompoBoau ycepenuHi Oy/iBii BUKOHYIOTH 13 cTaneBux TpyO. TpyOu 3’€nHYIOTH
3BaproBaHHAM. Pi3p00Bi1 1 (hyiaHIIEeB] 3'€JHAHHS JIONMYCKAIOTh TIIBKH B MICI[IX YCTaHOBKHU
BIJIKJTIOUYAIOYMX MPUCTPOIB, apMaTypH 1 IpUiIadiB.

[TpuennanHs 10 Ta30mpoBONy MOOYTOBHX Ta30BUX TMPWIAAIB Ta araparis,
OTaJTFOBAJIbHUX YCTaHOBOK, KOHTPOJbHO-BUMiproBaibHUX npwianiB (KBII) Ta mpunamis
ABTOMATHKH, TIEPCHOCHUX Ta30BUX IMaJbHUKIB, MEPECYBHUX Ta THMYACOBUX (CE30HHHX)
ra30BUKOPUCTOBYIOUMX YCTAaHOBOK Ta YCTaHOBOK, IO BiJ4yBalwOTh BiOparlito,
JOIYCKAEThCS TependayaTd THYYKUMH pyKaBaMHU MIC/s BHMHKAIOYOTO MPUCTPOIO Ha
BIJITATY>KEHH1 ra30IIPOBOTY /10 YCTaHOBOK.

JIns THYYKHX pYKaBIB CIiJI 3aCTOCOBYBATH T'YMOBI PyKaBH, PyKaBH B MeETajeBId
OIUIITIII Ta METAJIOPYKaBH, Kl MOBUHHI OYTH CTIMKMMHU JI0 TPAHCIOPTOBAHOTO rasy IMpH
3a/laHUX THUCKY Ta TeMmIiepaTypi. 3a00pOHSIETHCS MPUXOBaHa MPOKIIAIKa THYYKUX PYKaBIB,
MepEeCiUeHHs] THYYKUMHU pyKaBaMu OyaiBEIbHUX KOHCTPYKIIiH, B TOMY YHCIII BIKOHHHX Ta
JIBEpHUX OTBOPIB. JlOMyCKAaeThCS TMpUETHAHHS TOOYTOBUX Ta30BUX JIYMJIBHUKIB
MeTaJopyKaBaMH JIOBXKUHOIO He Ounbie 0,5 M.

lazonpoBogun B OyAiBIsAX NPOKIagaroTbes BigkpuTo. [lpum  BiamoBigHOMY
OOTpYHTYBaHHI JOMYCKAalOTh MPUXOBaHY MPOKIAJIKy B OOpO3HaxX CTIiH, Kl 3aKpUBAIOTh
IUTaMUd 3 OTBOpPaMHU JJIs BEHTWIAIIi. Y TPUMINIEHHAX KOTEIbHUX, MiANPUEMCTB
KOMYHaJIbHO-TIOOYTOBOTO OOCIYrOBYBaHHSI 1 TPOMAJCBHKOTO XapuyBaHHs, a TaKOX B
1abopaTopisix Ta30MpOBOIM, IO MiJBOASTH, O OKPEMHX arperariB i ra3oBUX MPHIIAIIB
MOKHa MPOKJIaJaTd B MITPoOI OETOHHOI MIAJIOTH 13 3aJMBKOIO LIEMEHTOM. B 1boMy
BUIAJIKy TpyOM TOBHHHI MaTd MPOTUKOPO3iNHY i30ismi0. Ha ninsgHil ra3ompoBoiy,
3aKJaIeHI B MUIOTY, HE TMOBMHHO OYTH 3amipHUX MPHUCTPOIB 1 pI13bOOBUX 3'€/IHAHbD.
["a3ompoBoau A OCYIIEHOTO Ta3y HpOKIadaroTh 0e3 yXwily, a Iuid BOJOroro rasy - 3
yxuiom He menmre 0,003. 3a HasSBHOCTI Ta30BOT0 JIYMJIIBHUKA YXWJI Ma€ HampsM Bij
JIYUIBHUKA 0 CTOSKA 1 TA30BHUX MPHUJIAIiB.

["azonpoBoay, M0 nepeTuHaTh QyHIAMEHTH, IEPEKPUTTS, CXO0BlI MalIaHUYNKH,
CTIHHU 1 IEPETOPOJIKH, CJIIJI YKIIaIaTH B cTaeBl QpyTisapu. B mexax ¢yTtiisipa ra3onposija He
MOBMHEH MaTH CTUKOBHUX 3'€HaHb, a MPOCTIp MIX HUM 1 (QYyTIsIpoM NOBUHHO OYyTHU
3aKJIaIeHO0 TPOCMOJIEHOI0 makjiero 1 3amuto Oitymom. Kineups ¢dyTisipa BUBOASTH Hal
MIIJI0TOI Ha 3 cM. Y JKUTIOBHX OyAIBISX Ta30MpOBOAM KPIMJISATH JI0 CTIHOK 3a
nonoMoror KprokiB. Ilpu miamerpi TpyOu Ounbmie 40 MM KpiIuIeHHS BHKOHYIOTH 3a
JOTIOMOT'OI0 KpOHIITEHHIB. BicTanb Mik onopamu npuiiMaroTh He Oinbiie: 2,5 m (ripu 0
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Tpyou 15 Mm), 3,5 m (mpu 0 25 mm) 1 5 M/ (mpu 0 50 mm). 3a30p Mik TpyOOIO 1 CTIHOIO
npuiiMaroTh 1,5-2 cm. TpyOu B TeXHIYHUX KOPUI0pAX YKIIaIalOTh Ha OETOHHI a00 IeTJIsHI
CTOBITM Ha BiAcCTaH1 Bia miajord He MeHmie 0,3 M. Bijfctans MiX BIIKPUTO MPOKJIAIEHUM
€JIEKTPOIPOBOJIOM 1 CTIHKOIO Ta30MpoBOAY MOBUHHE OyTH He MeHIe 10 cm. ["a3onpoBoau,
MepecivuHi 3 eJICKTPONPOBOJIOM, YKIAAaI0Th B TYMOBY a00 €0OHITOBY TPYOKY.

YcTaHOBKY BHMHKAIOYMX NPHUCTPOIB Ha Ta30MpoBOAax, IO MNPOKIANAIOTHCS B
KUTJIOBUX Ta TPOMAJCHKMX OyIWHKaX (3a BUHSATKOM IMINPUEMCTB TPOMAJCHKOTO
Xap4yBaHHS Ta MAMPUEMCTB ITOOYTOBOT0 00CIYyTOBYBaHHS BUPOOHUYOTO XapaKTepy) CJIijT
nependavaTu:

-JIJI1 BAMUKAHHS CTOSIKIB, SIKI 0OCTYTOBYIOTh OUIBIIIE M'SITH TTOBEPXIB;

-niepe]l TYWIbHUKAMU (SIKIIO /111 BAMUKAHHS JTIYMJIbHUKA HE MOXKJIMBO BUKOPUCTATH
BUMUKAIOUHUN TIPUCTPiil HA BBOI);

-niepe]; MOOYTOBUMHU IIUTAMH, ONAIIOBAaJIbHUMHU Ta30BUMH MpUIaZaMH, TIeYaMH Ta
ra3oBUM 00JIaJHAHHSM;

- Ha BIATay>KEHHSX /10 ONATIOBAIBHUX Tieuel abo mpuiaaiB 3riIHO 3 BUMoramu 6.49.

HeoOXiHICTh ynamTyBaHHS NMPUCTPOIB JUIsl BUMHKAaHHS CTOSIKIB (TiA'1311B) 5-TH 1
MEHIIIE TOBEPXOBUX >KHUTIIOBUX OYIUHKIB BHUPIIIYETHCA TMPOEKTHOIO OpPraHi3alli€lo 3a
MOTOJPKEHHSIM 3 €KCIUTyaTyIO4uOol0 OpraHi3alli€lo B 3aJIeKHOCTI BiJ MICHIEBUX KOHKPETHUX
YMOB, Y TOMY YHCIII TOBEPXOBOCTI OYyAMHKIB Ta KUIBKOCTI KBapTUP, IO MiISTaIOTh
BUMHMKAaHHIO Yy BHUIAAKy MPOBEAEHHS aBapidHux Ta 1HmmMX poOit. [lpuctpoi, mo
nependavyaroTbCs 11 BUMUKAHHS CTOSIKIB  (MiA'i371B), CIIiJI BCTAHOBIIOBATH 30BHI
OyJIMHKIB.

7.2 I'a30Bi npujaaau

VY KUATIOBUX 1 TPOMAJICBKUX OYIIBJISIX Ta3 BUKOPUCTOBYIOTH JIJIsi IPUTOTYBAHHS 1K1
1 rapsyoi Boau. OCHOBHUMHU MpuUTaZaMH, $KI 3aCTOCOBYIOTH IS Ta30MOCTavyaHHs
OyJiBeb, € INIUTH, BOJIOHArPiBayl, KUM'STUJILHUKHY, Ka3aHU, TyXOBI1 madu.

VY CcTaHOBKY Ta30BUX TUIAT B KUTJIOBUX OYAMHKAX CIIiJT TIepea0adaTH B IPUMIIIICHHSIX
KYXOHb BHCOTOIO HE MeHIe 2,2 M, IO MarTh BIKHO 3 KBaTHpKoio ((dpamyror) ado
KOHCTPYKIIEIO JKATIO31MHOrO THITY, BUTS)KHUNA BEHTWIALIMHMA KaHanm Ta MPUPOJIHE
OCBITJICHHSI.

[pu 1bOMY BHYTpILIHiH 06'€M IPUMIIICHD KyXOHB IIOBHHEH OYTH, M° , HE MEHIIIE:

- U1 Ta30BOI IUINTH 3 2 MaJbHUKAMU - 8;

- Te K 3 3 maJIbHUKaMH - 12
-- " - 3 4 manpHUKamu -15.

B rpomaacbkux OyamHkax 1 npuOyAOBaHMX A0 HUX MPUMILIEHHSAX MOXKJIMBA
YCTaHOBKA ra30BOT0 00JIaHAHHS, B TOMY YHCJI JJISl TETUIONOCTAYaHHS, 32 BUHSTKOM:

° OUTSYUX JOLIKUIBHUX Ta HMIKUIBHUX 3aKIaaax;

®  JKApHAX Ta JIKYyBAJTHHO-TOMIKIIHIYHUX MPUMIIIECHHSX;

° CMaJbHUX KOPITYCIB CaHATOPIiB, 3aKkjafax BIIMOYUHKY, JUTSIYUX O3J0POBUUX
3aKjajax Ta MKiJI-1HTepHAaTIB;
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O  KyJIbTypHO-BUIOBHUIIHUX, JTO3BULIEBUX, CIIOPTUBHUX, TOPTIBEILHUX, TPAHCTIOPTHUX,
KyJIbTOBUX Ta 1HIIHX 3aKJIaJaxX 3 MOKJIMBUM MacOBUM IiepeOyBaHHIM jroaei (Outbme 50)
JIOJIMH y OJTHOMY TIPUMIIIEHHI;

® TpOMaJACBhKMX OYAMHKIB Ta CHOPYX BHCOTOKO MOHaA 26,5 M (BiJ IUTaHyBalbHOI
BIIMITKM JI0 BIAMITKM TIJUIOTH BEPXHBOTO TOBEpXYy) OYAMHKIB 3 aTpUyMaMHu,
6araTopyHKI10HATBHUX OYAMHKIB 3 KUTIOBUMH MPUMIIIICHHSIMHU.

B nikyBampHUX Ta aMOYJIaTOPHO-TOMIKIIHIYHMX MPUMIMICHHAX JOMYCKa€ThCS
nependayaT yCTAaHOBKY Ta30BOro OOJIAJHAHHS TUIBKKM B MPUMIIIEHHSAX MPUTOTYBAaHHS
DKi, TEHTPAJbHUX 3aroTiBENbHUX, J1A0OPATOPIsSX, CTOMATOJOTIYHMX MOMIKITIHIKAX, SIKI
pO3TaIIOBaHi Y OKPEMO PO3TAIIOBAaHUX OyIMHKAX.

[IpumineHHsi, B SKOMY YCTAHOBIIOETbCA Ta30Be OOJaJHAHHS, 3a BHHITKOM
OTIATIOBAJILHOTO, TOBHHHO MAaTH BUCOTY HE MEHIIE 2,2 M, BIKHO 3 KBaTHPKOIO ((ppamyroro,
10 BITYMHSAETHCS y BEPXHIM YACTUHI BIKHA,) Ta MOCTIMHO M0y NPUILTMHHO-BUTIKHY
BEHTUWJIAIIIIO 3 KPAaTHICTIO OOMiHY TIOBITPs, 0OYMOBJICHOIO PO3paxyHKOM, aji¢ HE MECHIIIC
TPUKPATHOTO MOBITPOOOMIHY 32 FOJIUHY.

[ToOyTOBI ra3oB1 MpUJIald YMOBHO MOXHA PO3JIIUTH HA HACTYIIHI TPYIIU:

1) mpunanu Juist IpUroTyBaHHS 1K1 (ra30Bl IUIUTH PI3HUX KOHCTPYKIIM, aBTOHOMHI
DyXOBI madu, >KapoBHI, OTHOTOPEIOYHI Ta30B1 IPUMYCH);

2) npuiaau Jyis Tapsyoro BoJI0NOCTadyaHHs (TPOTOYHI BOJIOHATpiBayl);

3) npunaau AJisl iHAUBIYaIbHOTO ONaIOBaHHS (EMKICHI BOJOHArpiBayl, ra3oBi
KaMiHU, CTeliaibHI ra30B1 NAJILHUKH, OTAJIOBAJIbHI 3 BOJASIHUM KOHTYPOM 1 OMafOBAJIbHO-
BapWJIbHI amapaTH, ONaTioBajbHI YCTAHOBKHA KOHBEKTUBHOIO 1 BUTIPOMIHIOIOYOTO
00IrpiBy);

4) npunaau sl OCBITIICHHS (IIEPEHOCHI OCBITIIIOBAJIbHI).

Po0oTa razoBux npujaaiB XxapakTepus3y€eTbCs HACTYITHUMU MTOKa3HUKAMMU:

1) TernmoBUM HaBaHTAKEHHSM, a00 KUIBKICTIO TEIJIOTH B Ta3l, sSIKa BUTPAYAETHCS
npuiagoM, B KBT;

2) NPOAYKTHUBHICTIO, a00 KUIBKICTIO KOPUCHO BHUKOPHCTOBYBAHOI TEIUIOTH, SKa
MepeaaeThes Ty, O HArpiBaeTbes, B KBT;

3) KIIJI, 110 € BiIHOIIEHHS MPOYKTUBHOCTI O TEIJIOBOTO HAaBAHTAXKCHHS MpUIIady.

HoMiHalbHMM BBaXKAKTh TaKe HABAHTAXKEHHS, MPU SKOMY Ta30BUM TPUIIAJ
npaipoe HaledekTuBHile, TOOTO 3 HAWUMEHIIMM XIMIYHUM HEIOMATIOBAHHSM Tas3y,
HaiOubiuM - KIIZ[, 1 po3BuBae HOMIHAJIBHY MNPOAYKTUBHICTh. Ilpu HOMIHaIbHOMY
HABAHTA)KCHHI B KOHCTPYKTHBHUX €JIIEMEHTAX TMpPWIAaNy HE TMOBUHHO BUHUKATU
HeOe3MeYHNX TEIJIOBUX HAIpyr, MO0 CKOPOYYIOTh TEPMIH Horo ciyxou. ['pannunum
(MakcUMaJIbHO1) TETJIOBUM HABAaHTAXXEHHSM BBAXKAIOTh HABAHTAXKCHHS, IO TEPEBHUIILYE
HomiHainbHe Ha 20%. Ilpu 1boMy HaBaHTaKEHHI HE TOBUHHI MOMITHO MOTIPIIYBAaTHUCS
MOKa3HUKKA poOoTu mpuiamy. [a30Bi mpuiaad, BCTAHOBIIOBAHI B JKUTIOBUX 1
rpOMaJICbKUX OYIIBJISX, MPALIOIOTh HA HU3BKOMY THCKY, 1X OOJQIHYIOTH €XEKIIHHUMHU
najbHUKamMu atMocdepHoro tumna. [Io0yToBi ra30Bi MIIMTH BUTOTOBJISIOTH ABYX-, TPHOX- 1
YOTUPHOXKOH(POPOUHUMHU 3 AyxoBUMH Mmadamu 1 06e3 HUX. BoHM ckimagaroTbes 3
HACTYITHUX OCHOBHUX YaCTHH: KOPIIyCy, poOOUYOro CTOJYy 3 BKIAAHIIAMH, KOH(OPOK,
nyxoBoi madu, ra3oBUX MaJbHUKIB (KOH(MOPOK - BEpXHIX, a Takox s Iadu),
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ra3opo3MoiIILHOTO MPUCTPOIO 3 KpaHamu. Jlerani moOyTOBUX IUIMT BUTOTOBISIOTH 3
TEPMIYHO CTIHKMX, KOPO3IMHOCTIMKMX 1 JTOBrOBIUHMX MatepiaiiB. [loBepxHs 1 nerani
mIMTH (OKpIM 3aqHbOI CTIHKM) MOKpHUTI Oi100 emaumo. Bucora pobGodoro croiy
nooyroBux miuT 850 MM, a mupuHa - He MeHme 500 mMm. Bigcranp Mik IEHTpamMu
cycigaix koHdopok 230 wmMm. IlanpHukKHM, KOH(OpPOK, MalOTh HACTYIIHI HOMIHAJbHI
HaBaHTAXEHHSA: HOpPMajbHy MOTYXHICTh 1,9 kBt1, migBumeny - 2,8 kBt. Ilnutn,
YOTUPHOXKOH(POPOK, MOKYTh MaTH OJUH MAJIbHUK MiJABUIIEHOI MOTY>KHOCTI. HoMiHanbHe
HABAaHTA)XCHHA NAaJIbHUKIB MOBUHHE 3a0€3MedyBaTh PIBHOMIPHHUI pPO3ITPIBIIM JTyXOBOT
nradu 10 Temmeparypu 285...300 °C ue Ginblue Hixk 3a 25 MUH.

BramTyBaHHS NMMOBHX Ta BEHTWIAIIWHUX KaHAJIIB MMOBUHHO BiJMOBIAATH BUMOTaM
CHIIT 2.04.05-91 Otormuienue, BEHTUJIALISA M KOHIUIIMOHUPOBAHHUE.

BinBeneHHs mpoayKTiB 3ropaHHs 0€3MOcepeIHRO B IPUMIIEHHS MIPE IBIISIE€ BUCOKI
BUMOTH J10 KOHCTPYKTMBHHUX SIKOCTEH NaJbHUKIB, SKI MOBHHHI 3a0e3MedyBaTd IOBHE
3TOpaHHS Ta3y.

BiaBeaeHHs IpOIyKTIB 3rOPSHHSA BiJl NOOYTOBHMX ra30BUX MPHIIA/IB, IEYEH Ta 1HIIOTO
moOyTOBOTO Ta3oBOro oOONagHAHHS, B KOHCTPYKIi SKUX TepeadayeHo BiJIBEICHHS
MPOAYKTIB 3rOPSHHS B TUMOXIJ, CIi 3M1ACHIOBAaTH BiJl KOKHOTO MPWIAdy, arperary ado
Teyl 1o BiJIOCOOJICHOMY JTUMOXOY.

IIporouHi i emkicHi BogoHarpiBaui € TEMJIOOOMIHHI amapaTty, IO CIyXaTh IJIA
MICIIEBOTO  TapsA4OoTr0 BOJOMOCTAyaHHSA. Y  MPOTOYHHUX BOJIOHATPIBAUIB  PEXKUM
NPUrOTYBAHHA raps901 BOJH BIATOBINAE PEKUMY CHIOXKHBaHHS. BOHM HarpiBaroTh BOIy 10
50...60 °C i BIIJIAIOTH ii uepe3 1.. 2 XB. MICIS BKIIOYCHHS TPUIATY. [x yacTo HA3WUBAIOTH
IIBUJKOIIOYMMHU. Y €MKICHUX BOJOHArpiBayiB pPEeXUM MPUTOTYBAaHHA BOJU MOXKE HE
BIJINOBIJIATH PEKUMY 11 criokuBaHHS. Boja y eMHICHUX BOJOHAarpiBayax HarpiBa€ThCs J10
80...90 °C.

[Ipotouni BomoHarpiBavi 00JaJHYIOTH 3aNOODKHUMHU MPUCTPOSMH, 3aBISKH SIKUM
OCHOBHMI TNaJbHUK BUMHUKAETHCS Yy pa3l NPUINMHEHHS po300py rapsdoi Boau abo mpu
MaJiHHI TUCKY 11 HIKYE BCTAaHOBJEHOI MeExi. €MHICHI BoJioHarpiBaui oOjagHaH1
aBTOMATUKOIO PETYJIIOBAHHS TEMIIEpAaTypHu Tapsdoi BOJW, MO 3a0e3Ieuye BiIKITIOUYEHHS
OCHOBHOTO TMaJIbHUKA IMPY HATrPiBi BOJM BUIIE 33/1aHOI BETNINHHU.

7.3 Po3paxyHOK BHYTPIIIHBO OyIMHKOBHUX Ira30MpoBOAiB

Po3paxyHok BHYTPIIIHOOYJAMHKOBUX Ta30MpPOBOJIIB MPOBOJATH TMICIs BUOOPY 1
pO3MiIlleHHsI 00JIaHAHHS Ta CKJIAJaHHS CXEMH ra3onpoBojiB. Po3paxyHkoBui mepenajn
TUCKY Ta3y TOB'S3YIOTh 3 TEpPernajoM THCKY B pO3NOAUIbHIA Mepexi. CymapHuii
pPO3paxXyHKOBHM Tiepemaa, IO BKIIOYAE BTPATH B PO3MOJAUIBHHUX Ta30IMpoOBOJIAX,
a0OHEHTCHKUX BIITATYXEHHSAX 1 BHYTPIIIHOOYAMHKOBUX Ta30MpPOBOJAX, JOIIBHO
npuitmatu  BemunHot O,7p, (p, - HOMIHAIBHMM THCK Ta3y Tiepen Mpuiiajgamu).
Po3paxyHKOBI BUTpaTu MPUKUMAIOTh 3 ypaxyBaHHSM HEPIBHOMIPHOCTI CIIOKMBAaHHS Ta3y.
Po3paxyHOK BUKOHYIOTh 32 TaKOi IOCH1I0BHOCTI:

['ppaBniyHUi pO3paxyHOK BHYTPIIIHBOOYAMHKOBOTO Ta30MpOBOAY NPOBOJSTH B
HACTYITHIM MOCIIIIOBHOCTI:
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1. BusnaueHHs BUTpAT ra3dy NMOYMHAIOTH 3 AUISHKH, IO 3a0e3Medye razoMm mnpuiaau
KBapTUPU BEPXHBOI'O ITOBEPXY.

Butparu ra3zy ra3oBumu npusiagaMmu an PO3paxoBYIOTH 32 (GOPMYIIOI0:

Q
an = Q_} , MS/FOI[, (7.1)

7e Q, — TeIUIOBe HAaBaHTaXKEHHSI Fa30BOT0 NMPMIIay (3riIHO 3 MACOPTOM MPUJIaLy), KKaj/TO/I.

2. Butpatu raszy no po3paxyHKOBi{ AUISHIII BU3HAYAIOTH:
QP = Ksim ) Q‘|'6 al (7.2)

ae N — kimpKicTh KBapTUP HA JUISHII, 110 Ta3u(iKoBaHi;
3 . . ..
an — BUTpaTH ra3y ra30BUMH MpUIaJaMH, M /TOJI, III0 BCTAHOBJIEH] Ha AUISHII,

K gm — KoedimienT oqHogacHocTi poboTH rasopux npunais, Ky, = f(n).

3. 3a1a0ThCs 11IaMETPOM AUISIHKA PO3PaXyHKOBOI TMJIKH Ta30MpPOBOAY, BUXOISYH 3
toro, mo 3a Bumoramu JICTY 2204-93 nmiamerp BXIJIHOIO Ta30BOr0 MHaTpyOKy M0
ra3oBoOl IUTUTHU CKJIamae 15 M.

4, BusHauaroTh MIBUIKICTH PyXYy ra3y B TPyOONPOBO/IL:
V, = 4Qp
® 3600-7-d% M (73)

ne d - giamerp TpyGomposoxy, M.

IIBuKiCTh pyXy Ta3y He IOBMHHA NepebinbiryBaTu HopMaTuBHy Vp < 7 M/C.

S. JIiH1iHI BTpaTH THCKY razy Ah,. na 1 wm ra3onpoBOAy Ha AUISHII BU3HAYaIOTh 3a
JIOBITHUKAMH.
6. JIiHiiiH1 BTpaTH TUCKY Ha BCIH JUTSHIT h,., BusHauaoTs 3a dbopmyoro:
Ny, =l - ANy, v (74)
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7. Brpatu Tucky Ha MiciieBi onopu Z,, BPaXxOBYIOTh TAKUM YHHOM:
- Ha JUISHII BBOJY J0 CTOsSKa — 25 % JHIAHUX BTpaT;
- Ha crogkax — 20 % niHIIIHUX BTpaT;

- Ha BHYTPINIHHOKBAPTUPHIiH po3BoALi (IoBxkuHA po3BOAKU 5-7 M) — 120 % miHiAHUX

BTpar.

8. 3aranbHi BTpaTH THCKY BHU3HAUalOTh JOJIABaHHSM JIHIMHUX BTpaT TUCKY Ha BCii

TUISHIT ham Ta BTPAT THCKY Ha JIUISHII Ha MiciieBi oropu Z,;, .
Bci otpuMani 3HaueHHs 3aHOCATD A0 Tadaui 7.1.

Po3paxyHOk BBa)KaeThUCsl 3aBEPIICHUM, KOJIU 2(l,, - Ah,, +2,,) <35 vy sox. cr. —
HOPMaTHBHI BTPATHU TUCKY Ha BBO/II Fa30MPOBOJIY Ta BHYTPIIIHIN CUCTEMI Ta30MIOCTadyaHHs

OYIMHKY.

Sxo Z(I()m ‘Ah()i,, + Zam) >35 mm BOJI. CT., HEOOXITHO Ha OAHIA a00 JEKUILKOX

JUSTHKaX 301IBIIUTH AlaMeTp Tra30MpoOBOY.

Tabauus /7.1. I'igpaBiaiunuii po3paxyHOK BHYTPIIIHBOI'0 Ia30MPOBOY KUTJIOBOI0 OYAMHKY

1S
- €3 R
= | S8 |=z|~= = - | = Brparu
™ « - o - o _ess e

= = CE § £ = - 5 Jliniiini BTpaTH THCKY Ha
> e § = 8| &3 = 2| = THeRy MicHent 3araabHi
| S| cfo| & = Sl B o | = onopu
= &z > - S ol B 2 | = BTPATH
2|2 |8s|E| 835 = | = THCK
= = - = S) e 4 « 2 ﬁ y
! § Eg = EQJ E =~ | o HAalM Ha BCHO

A S S| S| 5 o | ¥ : :

g S22 2 § = AUISIHKH | JWISIHKY, | o ..

=z = 2 _@ b= S = 2 Ahom haaé

m =S| 2 N = =
g |2 5
MM BOJ. CT.
1 2 3 4 5 6 7 8 9 10 11 12 13
1-
2
2.
3
KoHTposbHI NMTAHHSA

1. Bwumoru g0 BramTyBaHHS BHYTPIIIHHOOYIMHKOBOTO Ta30MPOBOIY
2. Bumoru 10 BCTaHOBIICHHS BUMHKAIOYUX MPHJIATIB
3. Ta3o0Bi npunagu. HomiHabHE HaBaHTXKCHHS.
4. Mera Ta NOpSAAOK pO3PaXyHKY BHYTPIIIHEOOYAMHKOBUX T'a30MPOBO/IIB
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