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OIITUMI3AIIIA POSMIPIB TPYBOIIPOBO/IIB
CUCTEM TEIIJIOIIOCTAYAHHSA

AHomauyis. B cmammi po3ensHymo memoOuKy onmumisayii po3mipis mpy6o-
nposo0dig cucmeMm mensonoOCMAa4aHHA N0 MIHIMYyMYy BUMPAM HA CNOPYOKEHHA
ma ekcnayamayito cucmemu. OmpumaHa 3anexHicmes onmuMaabHo2o diame-
mpy mpybonpogoodis mensioBoi Mepexi B8i0 sBumpamu menjoHOCIA 3 ypaxy-
BAHHAM CYy4ACHUX eKOHOMIYHUX (hakmopis.

Kntoyosi cnosa: mennonocma4axHs, mensiosa mepexa, onmumansHul oia-
memp, mpybonposio, eHepao3bepexeHHs.

Beryn

TemsmoBa eHepris € OAHMM 3 HAWIOMIMPEHIIINX BUIIB eHeprii B
Vkpaimi Ta cBiti. Tak, 3a gaaumu [lep:kaBHOI cay:kOu cTaTHCTKU YKpai-
Hu [1], maopukiazx, B 2016 pomi B Ykpaimi Oysno cmoxxkuro 59 876 529
I'rasn TemoBoi eHeprii, mo BigmoBimae 8 554,8 Tuc TOH YMOBHOTO IIAJIMBa.

3HauHA YacTKa BUTPAT NaJHBHO-€HEPreTUYHUX PECypPCiB IpHIIamac
Ha eKcILIyaTallio »XKuTJoBoro ¢ouay. Tak, Ha ogHOrO MENIKaHIISA B PiK Ha
YTPUMAaHHS »KUTJIa BuTpadaeThcsa 1,3...1,4 T yMOBHOro majmBa, a Ha oIla-
senHs 100 m? sarampHOI ILIOMII KUTJOBUX OYAMHKIB B PiK BUTPAUYAETLCA
npubausHo 5,6...8,7 T ymMoBHOro majuBa. B pospaxyHKy Ha 1 M? 3arasb-
HOI IIJIOIi Ha TEeMmJIOIOCTAaYaHHS JKHUTJa B YKpaiHi BuTpadaeThesa B 1,5 pa-
3u OinbIre emepropecypcis, Hixk B CIIIA i B 2,5...3,0 pasu OinbIne, HiXK B
IIBerii [2].

Ha omanenus OyauHKiB BuTpauaeThbesa Oinbiie 43 % Bciel TemaoBoi
eHeprii, Axa BHUPOOJsETHCs, 10 B 2..3 pasu IIepeBUIIYE BiAIOBiAHI Bu-
TpaTH y B3axXigHMxX KpaiHax. 3o0Kpema, Ha oOmaJeHHA 0araTomoBepPXOBUX
OynuHKiB B YKpaiui surpauaerbea 300...600 kBrrox/ M’ B pPiK, B TOU yac
Ak B Himeuunni — He 6inbmie 260 RBT'I‘O,I[/MZ B pik, IlIBemnii Ta Pimaaumgil
— 135 kBrrox/m® B pik. HenpogyKTHBHI BUTPATH TEILIOBOI eHeprii mpu
KiMHaTH B JeAKux perioHax caraioTs 40 %, a BapTicTh TpaHCIOPTYBAHHA
ckaagae 0mu3bko 10...15 % Bix BigmycKHOI 1iHM.
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IToTpebu KUTIO0BO-KOMYHAJBHOTO CEKTOpPa Ta IIPOMMCJIOBOCTI B Te-

IJIOBifi eHeprii 3abe3meuylOThCS CHUCTEMaMM TEIJIOMOCTAUYaHHA BiJ TerLIo-
enextponenTpaneii (TEILL), paiiomHuX, rpymoBuxX i MicIleBUX KOTeJEHb.
Hainmomwupeninie B YKpaiHi — 1meHTpaJsizoBaHe TemjomnocrauanHa Big TEILL
i BeIMKUX KOTeJIeHb, IJd SIKOT0 IIOTPiOHa posrajys;KeHa TeIlIoOBa Meperka,
III0 TIOB’fA3Y€E I:KEepeJio TEeIJIOIOCTAYaHHs 3 CIOoKuBaueM. EKOHOMIiUHICTB,
HaJifHICTh 1 JOBrOBIiUHICTH IIMX CHCTEM 3aJIE:KUTh BiJl IIPABUJILHO IIPUMNH-
ATUX TPOEKTHUX PiIllleHb 1 SKOCTI 1X TexHiIUHOI eKcmayarallii. BpaxoByio-
YK cTaH OiJBIIIOCTI CHCTeM TeILIONMOCTAauYaHHsS B YKpaiHi, ix cyTTeBa Moze-
pPHisalii € He TiIbKM €KOHOMIUHO AOIIiJILHOIO, a, B 0araTbox BHUIIaJKaX,
HEeBIAKJIAJHOIO Uepe3 HEeMOMKJUBICTH ITOAAJLIIOl HOPMAaJbHOI eKcCILJIyaTa-
mii.

Buxogsuu 3 mporo, 0yab-gKi poOoTH, IO HampaBJeHI Ha eHepros-
OepekeHHs B CHUCTeMaxX BUPOOHUIITBA, TPAHCHOPTYBAaHHS Ta BUKOPHUCTAH-
HA eHeproHociiB i, 30KpeMa, TeIJoBOl eHeprii, € AysKe aKTyaJbHUMU.

IcuyroTs Tpu 6a30BUX HAIIPAMKHN eHeprosdepe:KeHHA OJA eKOHOMil
TEILJIOBO1 eHeprii:

— eKOHOMifA ITaJIMBa 3a PaXYHOK BUKOPHMCTAHHS TEIJIOTH 3 HU3bKUM
IIOTEHIIiaJIOM, BTOPUHHUX €EHEPropecypciB Ta BiJHOBJIIOBAHUX [IXKepeJt
eHeprii, mo BKJIOYAa€ B ce0e BHUKOPHCTAHHS TeJIiOyCTAHOBOK y CHCTeMaXxX
OomaJIieHHs Ta TapA4Yoro BOJOMNOCTAYaHHS, BIPOBAMKEHHS COHAYHUX IIACU-
BHHUX CHCTEM OIlaJIeHHSA, TENJOBUX IIOMII, II[0 BUKOPUCTOBYIOTh HU3LKOTE-
MIepaTypHUN IIOTEHIIiaJl AJIA TeIlJIoNloCTauaHHA (IIPUKJIAIOM 3acTOCYBaH-
HS TaKoro mmigxony € poboru [3, 4, 5]);

— BIIPOBA’KEHHSA 3aXO0JliB 3 eHeprosdepesKeHHs MiJl Jac TpPaHCIIOp-
TyBaHHsS BHPOOJIeHOI TeIJoBOl eHeprii, 30KpeMa, OITHMi3allisi TeIJOBUX
MepesK 3a PaXyHOK pallioHAJIbHOTO BHMOOPY CIIOCO0iB i MapIIpPyTiB IpoOKJa-
IKU TPYOOHPOBOAIB, ONTUMAJBHOTO BHOOPY iX PO3MipiB 3 TOUKY 30py Mi-
Himisalii moBepxoHb, Uepe3 AKi BimOyBalOThLCSA BTpPATH TEIJIOTHM B HaBKO-
JUIITHE CepeJloBUINle, Ta BUTPAT e€Heprii Ha TpaHCHOPTYBaHHSA TEIJIOHOCidAd,
MMOKpAaIleHHs i30JIs11il TPyOOIIPOBOIiB;

— BOPOBAI)KEHHSA 3axXOHiB 3 eHepro3depe:KeHHs Ha eTalli CIOoMKU-
BaHHA, IO BKJIOYAE YTeNJEeHHSA OTOpOJKYBaJIbHUX KOHCTPYKIIiN (CTiH,
Iaxy, IIiAJ0TH, CYMiII[eHOTO HMOKPHUTTSA Ta HEePeKPUTTSA Hald migBajJaMu ToO-
IT0), YTeILIeHHS KOHCTPYKIIiii, Mo BigKpuBawThca (BiKHa, KBaTUPKWH,
IBepi, OAJIKOHM), BCTAHOBJEHHSA iHAMBIAYyaJbHUX TEILIOBUX IYHKTIB 3 pe-

TYJIOBAHHAM KIJIBKOCTi1 TEILJIOHOCiA, IO HOAA€ThCA, BCTAHOBJIEHHSA KBap-
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TUPHUX TEMJIOBUX JIUUJIbHUKIB, AKi CTUMYJIOIOTH iHAUBiAyaJlbHE €KOHO-
MHEe TeIJIOCTOKMBAaHHSA, BCTAHOBJIEHHS TEPMOCTATHYHMX BEHTUJIIB Ha pa-
niaTopax (Takumil miaxix posriaHyTHIl, HapUKJIaL, B poborax [2, 6, T]).

IMomaTKoOBOIO IIepeBarol BOPOBAAMKEHHA eHeprosbepiraroumx 3axo-
IiB € CKOPOUYEHHSA CIIO}KMBAHHA IaJUBa i, K HACJHITOK, 3HUIKEHHS BUKU-
IiB y HABKOJIUIIIHE CepedoBUINEe 3a0PyAHIOIOUNX PEYOBUH, IO YTBOPIOKIOThH-
cA IpU BUPOOHUIITBI TEIJIOBOI Ta €JIeKTPUUHOI eHeprii.

ITocranoBKka 3amadi i MmeTa moCIiTKeHb

Ha cporommimuiii geHb IPOEKTYBAaHHS TeIJIOBUX MepesK CHUCTeM
TEIJIONIOCTaUaHHA 3JilicHioeThea BiamoBigno wmopm [IBH B.2.5-39:2008,
NPOKJASAHHS BHYTPIIIHIX TPYyOOIPOBOJIB CHCTEM OMaJIeHHS — BiAIIOBiZHO
IBH B.2.5-67:2013. 3rigHo mepimoro 3 mmx HOPMAaTUBHUX IOKYMEHTiB
BCTAHOBJIEHI BUMOTH [0 HPOEKTYBaHHS CHCTEM TeILJIONOCTadYaHHs, HaIii-
HOCTi iX (pyHKIIiOHYyBaHHS, 0e3IlleuHOl eKcIIyaralii, ekoJiorii, emeprosode-
peKeHHA, IPYroro — BUMOTHU A0 TPyO, obJagHaHHA, apMaTypu, IO BUKO-
PUCTOBYETHLCA B CUCTEMAaX OIIAJIEHHA.

Buxogsum 3 1mporo, BUpIiIlleHHA 3aJauvi Ipo BuOip po3MipiB i KoOH-
(dirypamii KoHKpeTHOTO TPYyOOIIPOBOAY AOIIJIBHO CYIIPOBOIKYBATH €KOHO-
MiUYHO OOI'PYHTOBAHOIO OI[iHKOIO BapiaHTiB, HI0 po3rismaioThbesa. Iasa pos-
POOKM MeTOAMKHN BHOOPY TPYOOIIPOBOAIB, IMO Iepembadae MiHiMisalriro
BTPAT TEILJIOTU B HABKOJIUIITHE CEPENOBUINE i BUTpPAT eHeprii Ha TpaHCIOp-
TYBaHHS TeILJIOHOCisI, OyJja pPOSTJISTHYTa 3ajadva ONTHUMisallii posamipiB Tpy-
0OmpoOBOAY II0O MiHIMyMy BHUTPAT Ha CIOPYAKEHHS Ta eKCIJIyaTallil0 CHC-
TeMU.

B mitepaTtypi Bimomi poboTu mpucBsudeHi omTmMizallii TpyOGompoBo-
IiB cucteM TelomoctadaHHs. Tak, B poboTi [8] pos3radaHyToO CKJIagaHHA
Ta pPo3B’sI30K PiBHAHb IPU ONTHUMi3allili o0JilafHAHHS CHUCTEMU TeIJIOIIOCTAa-
yaHHA. 30KpeMa IIpu BUOOPi onTMMaJbHUX PO3MipiB i KoH(iryparmii Tpy-
OOITPOBO/IiB IIPOMOHYETHCSA BUXOAUTU 3 MiHIMyMy HpUBeIeHUX BUAATKIB,
AKi BUBHAUAIOThCA SK BifHeceHa A0 TepMiHy eKciyaTarlii cyma Kamirta-
JBHUX Ta eKcIuryaTaliiiaux sutpar. OgHaK, BUKOPUCTaHA IIPU IIHOMY 3a-
JIeXKHICTh BapTOCTL TPyOOHPOBOAY BiA miamMeTpy He BimoOpaskae cyuacHi
TeHAeHIli. AHajoriuHN# miaxin aasa ontumisalii rizpocucreM BKJIOUHO 3
BubOOpoM oO0JIafHAHHSA HACOCHUX CTAHIIIN 3allpOIOHOBAHO B pobori [9].

B po6Gori [10] posrasgHyTi TPUHIUIN OITHUMIi3allii mIpW TPOEKTY-
BaHHIi PO3BiIHMX TPYOOIPOBOJIB IIPpM HPOKJIaJAAaHHI HOBUX CYYaCHUX CUC-
TeM TemJomocTavuaHHsa. B Hilfl posradaHyTi i mpoaHasidoBaHi pisHi BapiaHTu
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CYMiCHOTO HPOKJIaJaHHS KiJTbKOX TPYOOIIPOBOLIB pasoM, HaBeAeHi MeTOIu
IIPOEKTYBAaHHA TaKUX CHCTEeM, BKJIIOUAIOUM KOMOiHAIIiI0 CyMicHOTO is3oJrio-
BaHHSA 3 acMMETpPi€l0 poaTairyBaHHA TPyO i 3acTocyBaHHA TPYyO KiJIBKOX
pisdHUX miaMeTpiB.

OnTuMmisalis cucTeM oIaJieHHs, He3BasKaouum Ha Te, IO iCHYIOTH
pexoMeHAAaIili mo MOMIyKYy HAWOiJbIN eHeproedeKTHBHUX BapiaHTiB mpo-
KJagKu TpyoompoBoAiB [11], Ha mpakTuUIli 3a3BUYall MPOBOAUTLCSA 34 YMO-
BOIO MiHIMyMYy KaIliTaJbHUX BUTPAT Ha CIOPYAKE€HHA CUCTEMMU.

PazoMm 3 TuM, ocraHHiIM uyacoM 3’aBUJIMCA HOBI TexHoJorii i mare-
piamu, AKi BUKOPUCTOBYIOTHCS IIPYM BUTOTOBJIEHHI i mpoKJamamHi TpyOO-
IIPOBOJiB, 3pocja BapTicTh eHeproHociiB. Ile Bummarae Toro, mod mpu OII-
TuMisaiii po3amipiB TpyOOIIPOBOMAIB POBIJISAAANIOCH TAKOYK IIMTAHHA CKOPO-
YeHHS BUTPAT HA EKCILIyaTaIlilo CHCTEM TeIlJIOIIOCTauYaHHsA, 30KpeMa Ha
TPAHCIOPTYBaHHA TEIJIOHOCiA B HUX, OCKLIbKM, SAK IIOKa3ye NpPaKTUKAa,
BOHA € CYTTEBOIO CKJIAJOBOIO COOiBapTOCTi TEIJIOBOI eHeprii, 1o Bigmycka-
€THCS CIIOXKMBaUYaM.

Buxoassuu 3 1mboro, MeTor poboTu € (OPMYJIIOBAHHS i PO3B’SA30K
3amaui ontumisairii posmMipiB TpyOONIPOBOZiB CHCTEM TEILJIOIOCTAYaHHSA i, B
TOMY YHCJIi, CUCTEM OIIaJIEHHS Ta PO3po0Ka PEeKOMEHIAI[ill II0 3HUIKEHHIO
BUTpAT eHepril Ha TpPaHCHOPTYBaHHA TENJOHOCIIB B HOBUX Ta ICHYIOUHUX
cucreMax.

MeToauka mociaigxeHb

Ontumisariro po3aMipiB TpyOOIIPOBOAY IITPOBOAMIN BUXOAAYM 3 Mi-
HiMyMy (piHAaHCOBUX BUJATKIB Ha CHOPYAKEHHSA 1 eKcIlJyaTallilo CUCTeMU
TEIJIOIIOCTAUYaHHS IIPOTATOM BCHOTO TEPMiHY eKcCILIyaTallil, BKJIOYHO 3
BTpaTaMU TEIJIOTH B HABKOJIUIIIHE CePeJAOBUIIE.

HinmboBo0 (QyHKIIi€I0 3amaui onTumisalii € mpuBeeHi BUAATKU Ha
CIIOPYAKEeHHSA Ta eKCIJIyaTallilo CUCTeMU

S=K+ET, (1)
ne K — kamiTanbHi BUTpaTy Ha CIOPY/IKEHHA CHUCTEMH TeIJOIIOCTauYaHHA,
rpH; E — BuUTpaTu Ha eKcmJjayarallitlo, rpH/pik; T — TepMiH eKcryaTariii
CHUCTEMH TeILJIONOCTaYaHHs, PiK.

KamiTanbHi BUTpaTu mpu IPOKJAaZaHHI TPyOONPOBOAIB CKJIAXAIOTh-
cA 3 BapTocTi TpyO Ta JOMOMiKHOTO OOJIafHAHHS, IO BUKOPUCTOBYETBHCH
IpU TPOKJAAINI (HAOPUKJIAZK, 3adi300€eTOHHI eJileMeHTM IIpu IIiJA3eMHil,
OIIOpW TPU HAA3EeMHiNl TPOKJAAIi TpyOompoBoxiB Toimo). Pasom 3 Tuwm,

BapTiCTh AOMOMiXKHOTO OOJIaAHAHHS, X0OUa i 3aJeKUTh BiJf po3MipiB Tpy-
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OompoBoay, IpHM oOITUMisalii miamerpy TpyOum He Oyge MaTH CYTTEBOTO
BILIMBY. 3BaKalouu Ha Ile, A0 IiJIbOBOI (PYHKIII 3 KamiTalbHMX BUTPAT
MOKHa BKJIIOUUTU TiJIBKM BapTicTh TPyO, YMOBHO 3HEXTYBABIIW B II0jAa-
JIBIIIOMY IIOXiZHOIO Bif BapToCTi momomikHOro obOsamHamus. Tomi kamirta-
JIbHiI BUTPATU OyAyTh BU3HAYUATHUCS 3aJIEIKHICTIO

K=B/l, (2)
e B, — BapTicTh IMOTOHHOIO MeTpPy TPyOu, rpH/M; | — moBxXmHaA TPyOO-

IIPOBOAY, M.

Burpatu mpm ekcmiyaraiii TpyOOIIPOBOIiB CKJaIalOThCA 3 BUIAT-
KiB, IOB’sI3aHMX 3 BUTPATOI0 €Heprii Ha TPaHCIOPTYBAaHHSA TEILJIOHOCIid,
BTpaTaMU TEIJIOTH B HABKOJIMIIIHE CcepeldOBUINe, BUTPAT HA PEMOHT TpPyOoO-
IPOBOJIB TOIIO. 3 IIMX BUTPAT 0e3IIocepeaHbo BiJ AiaMeTpy TPyOOIpPOBOILY
OyayTh 3ajieKaTW TiJIbKM BUTPATH HA TPAHCIOPTYBAHHS TEIJIOHOCIA Ta
BUTPATH, OB’ A3aHi 3 BTpaTaMM TeILIOTH, SIKi, Ha BiAMiHY Big iHIIUX Bu-
TpaTr, [0 He 3aJeKaTh BiJ Aiamerpy TpybOompoBoxmy, OyJju BpaxoBaHi IIpu
cKJIaZaHHI 1iypboBol pyHKIII. Takum unHOM, BUTpaTH Ha €KCILJIyaTallilo

E=E,+E,,, (3)
Je E — BuUTpaTu Ha eJeKTPOEHepriio Ipu TPaHCIOPTYBaHHI TeIJIOHOCIid,

rpH/pik; E, — BUTpaTu INOB’A3aHI 3 BTpaTaMU TEIJOTH B HABKOJUIIHE

mp
cepenoBuUIlle, I'PH/PiK.
BurpaTu Ha ejleKTpoeHepriio Ipu TPaHCIOPTYBaHHI TeIJIOHOCiA
0,001Q(%,, + P,.) LT,

E, , (4)
n
2 2 2
e @ = 7d V - BuTpara TemwsoHOCiH, M°/c; P, = ép;/ 1P, =2¢ p;/

— BTpaTu TUCKY Ha TepTd i Ha micmeni omopu, Ila; V — mBuakicTb Ter-
noHocis, m/c; I, — niHa enxexTpoeneprii, rpH/(xkBr'ron); T, — Tpusamicts

poboTHu cucTeMu MPOTATOM POKY, Tof; 17 — KoedimieHT KopucHOI Aii Haco-

ciB.
KoegimieHrT Teprs aad MIOPCTKMX TPyO BM3HAUAIM 3a (POPMYJIOIO
AnsTirynsa
0,25
A=0,11 k + 68 , (5)
d Re
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e . . vd
ne d — BHyTpimIHii giamerp Tpyou; k — mopctkictb, M; Re = — — uwmcio
v

Peiinoabaca, v — KimemaTtuuHa B’ A3KiCTh, MZ/C.

Butpatu, mos’As3aHi 3 BTpaTaMm Telljla B HABKOJIUIIHE CEPEeIOBU-
I1e, BUBHAUYAIOThCA AK

E,, =7qdl,T,,
e  — IMIUTOMi BTpaTu TemJa 3 IOBEPXHi TPyOOmpoBOAY, IO 3aJieKaTh Bif
XapaxkTepy TeILIOOOMiHY 3 HaBKOJHUIIHIM cepegoBUIIEM, BT/Mz; Ij, - mi-
Ha TelJoBOi eHeprii, rpu/(kBr'roxm).

Mimimymy npuBeaeHUX BUAATKIB Oyne BigmoBigaTu 3HAYEHHSA II0-
XigHOI

as _y. (6)

dd
sKa, BigmoBiguo ¢opmynau (1), B 3araJbHOMY BUIIQAKY Ma€ BUTJISAL,

dS dK dE

= +T R
dd dd dd

ne, BpaxoBywouu (2)-(5),

dK _,dB, .
dd dd ’
dB

d’” =16592d + 3020;

dE dE, s dE,,,
dd dd dd ’

dE,,
2d =zqll], T,
dP._  dP
0,001QII.T | - 4 % ne
o QL. P( dd = dd j
dd n ’
db,, _1pVidi 1 pv: 1 yav.
dd d 2 dd "4 2 d” ad
dp,, av .
=3
aa PV aa
i _q 0275(13 68)'0’75 (_g_ 68 dRe).
dd d Re d> Re? dd )’

dRe V ddv

dd v T dad’
av _ _8a
dd xd®
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PesyabTaTu mociaigskeHb

Bapricts moromsnoro metrpy Tpyo HCTY B B.2.5-31:2007, mio Bu-
KOPHUCTOBYIOTHCA IJIsI IPOKJIAAAHHS TEIJOBUX MepeXK, 3a JaHWUMU MOHiTO-
puHTY IiH B3ATuUX 3 [12], Aka Oysa BUKOpHCTaHa HPU IOAAJIBIINX pPO3pa-
XYHKaX, B 3aJE€XXHOCTI BiJ iX BHYTPIIIHbBOTO AiamMeTpy (YMOBHUM IIPOXin)
mokasaHa Ha puc. 1.

Ha pwuc. 2, B AKocTi mpuKJaay, MOKasaHi BUTpaTH Ha eKCILJyaTa-
I[if0 TeIJOBOI MepeXKi, I0 BKJIUAIOTHL B ce0e BUTPATU Ha TPAHCIOPTY-
BaHHA TEIJIOHOCis i BUTpaTu, MOB’A3aHiI 3 BTPATOIO TEIJIOTU B HABKOJIUII-
He CepefOBHUINe IPH HACTYNHEX yMmoBax: [=1000 m, k=1-10"* m, X(=25,
p=950 wr/m’, v=2,6510"7 m°/c, ¢g=10 Br/(m>K), Ar=150 K, I],=1,5
rpe/(xBT'ron), I, =1,898 rpr/(xBT'rox) (2200 rpr/I'kan), Tp =4200 rogn,

T=10 pokis. Sk BumamBae 3 rpa@dika, IIOJOKEHHS MIHIMyMy BUTpAT Ha
eKCILIyaTallilo 3aJIeKUTh BiJ BuTpaTu TeinioHocid. IIpu mpomy, AK 1 cirifg
OyJyio ouiKkyBaTum, naA 3a0e3ledueHHA MiHIMyMy BUTPAT TeILJIOBI Meperxi 3
O0iJIBIIIOI0 BHUTPATOIO TEIJIOHOCis MAalOTh IIPOKJIAJATHCA 3 TPYOOIPOBOLAMU
OlabIIIOTO HiaMeTpy.

B, rpa/M
30000

25000 >
20000 /
15000 //
10000 -

5000 /

0 - 1 d, MM
0 200 400 600 800 1000

Pucynox 1 — Bapricts morounoro metpy Tpyo HCTY B B.2.5-31:2007
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E, MIH. TpH/PIK
0,3 -

1 2 3 /
0,2 -

o /

0,0

0 0.2 0.4 0,6 0.8 d, M
Pucysork 2 — BurpaTu Ha eKCIJyaTallilo TeILJIOBOI Meperki:
1 - Q=100 m3/roxm, 2 — 300 M3/I‘o,q, 3 — 500 M3/1"O,Il;

OnTuMaysibHUN BHYTPIIIHIA miaMeTrp TpPyOOIPOBOAY IJis TEIJIOBOI Me-
pexi, mpu SKOMY CyMa KalliTaJIbHUX BHUTPAT Ha CIOPYIKEHHSA CHUCTEeMU
TEIJIOIOCTAYaHHs Ta BHUTPAT Ha Ii eKcIuyaTaliio Oyae MiHiMaabHOIO IJIs
HaBeJeHUX BUXITHWX MaHUX, IOKasaHUU HaA puc. 3.

d

Onim> M
1.2

0.4 W

0,2 /
/

0 3000 6000 9000 12000 Q, M*/rox

Pucynox 3 — OntTumanbHU# giamMeTp TpyOOIIPOBOLY B 3aJI€KHOCTI

BiJT BUTpaTU TEMJIOHOCisA
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BucHoBku

HaBenena B po0oTi MeToAMKA PO3PAXYHKY ONTUMAJBHOTO AiaMeTpPy
TPyOOIIPOBOAY TEIJIOBOI MepesKi M03BOJIS€ BUBHAUUTH PO3Mipu TPyOOmpO-
BOJZiB, IO BIiANOBiZal0OTh MiHiIMyMy BUTpAT Ha Ii CHOPYAKEHHSA 1 eKCIIya-
Tallilo, i MOKe BUKOPHUCTOBYBATUCH NIPU IPOEKTYBaHHI CHUCTEM TeILJIOIIO-
cTauyaHHA. 3aCTOCYBaHHS Iiel MeTOOUMKM, K OUiKYE€ThCH, HO3BOJIUTL 3HU-
3UTHU IpHUBeAeHi BugaTku Ha 5...10 %.
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