TexHiko-eKOHOMIYHe 00IPYHTYBaHHS 3aX01y «3aMiHa TeNJIOBOI Mepexi Bij
TK1-54-009 no Bya. Ximikis,19 1o TK1-54-013 nepexpects By.I.
Tpoueiidycna-XimikiB B M. IBaHo-®paHKiIBCbKY''

3aranbHa IpOTKHICTH TpyOomnpoBoy 402 M B OJHOTPYOHOMY BUMIpPY BCHOTO

1. Buxigni nani:

1.1 TexHiyHi TapaMeTpPH MariCTpajbHOI TEIUIOBOI Mepexi, sKa MiajsIrae
PEKOHCTPYKIIIT .
Taomms 1
No Ha3a noka3nuka Ox.sum.| Cyma OOrpyHTyBaHHS
1 | I'mubuna 3anaranHs oci TpyOompoBoay .y 25 [Tacnopt TemnoBoi Mepexi
1136 MHOT POKJIaJIKK '
2 . [MacmopT TemnoBoi
[[IupuHa BHYTPIIIHS KaHATY MM 1500 p
Mepexi
3 . [MTacmopT TemmoBoi
Bucota BHyTpilHs KaHATy MM 600 p
Mepexi
. [Tacnopt TemuioBoi
4 upuHa CTIHKY KaHaTy MM 150 P
Mepexi
) e . [IpoToxkoi ynbTpasBy-
30BHIIIHIN giaMeTp TpyOOonpoBoOIy MM 325 poT YIBTPA3BY”
KOBO{ TOBIIMHOMETPIi
6 | JosxxuHa TpyOONpoBOaYy B OJHOTPYO- " 402 ITacnopt TemioBoi
HOMY BHUMIpY Mepexi
7 | ToBumHa 1305151111 MOAABAILHOTO TPYOO- M 20 [MacmopT TemmoBoi
npoBoay (MiH Barta) Mepexi
8 | ToBmMHA 13075111 3BOPOTHHOTO TPYOO- VM 20 [Tacnopt TemoBoi
mpoBojy (MiH BaTa) Mepexi
9 : [TpoTokoun ynbTpa3ByKo-
ToBmHa CTiHKKH TPYOH MM 7 P YILTPa3By
BO1 TOBIIMHOMETIi
1.2 TemnepatypHuii rpadik:
Tabumrs 2
Ne Ha3Ba nokasnuka Op.Bum.| Cyma | OOGrpyHTyBaHHS
1 | HopMaTHBHA KIJBKICTh JAHIB POOOTH CHCTEMH ACTY-HB B.1.1-27:
TEIJIONOCTAYaHHs ONAIFOBAIBHHUIN MEPiof 6 179 | 2010 bynisenbna
KJIIMaToJiorisg c.9
2 | HopmaTuBHa KiJBKICTh THIB POOOTH CHCTEMHU KTM 204 Vkpaina
TEIIONOCTAYaHHSI HPOTATOM POKY 6 350 |204-94 n.24
3 | KisipkicTh TOaMH TOAa4l TEMJIOHOCIS B MIXK 3rigHo JaHuX 1o




ONATIOBAJILHUN ITePI0J] TOI. 11,5 | miampuemcTBy
4 | CepenHs HOpMaTHBHA TeMIlepaTypa 30BHIMI- JNCTVY-HBB.1.1-27:
HBOT'O TIOBITPS 3a PIK rpan.C 7,6 | 2010 bynisensua
KJimarosorigs  ¢.9
5 | CepenHst HOpMaTHBHA TEMIIEpaTypa 30BHILL- JACTY-HBB.1.1-27:
HBOT'O TIOBITPS 32 ONAIIOBATIBLHUIN MIEPIOJT 2010 bynisenbHa
rpan.C 0,4 | kmimaromoris c.9
6 | TemmiepaTypa B moJjaBaJIbHOMY TPYOOIIPOBO/II 3rijiHO TeMIepaTyp-
3riTHO TeMIlepaTypHoro rpadika rpan.C | 7294 | Horo rpadika
7 | TemnepaTypa B 3BOPOTHOMY TpyOONpOBOI1 3rijHO Temmeparyp-
3TiJTHO TeMITepaTypHoro rpadika rpan.C | 39,18 | Horo rpadika

1.3 KoedirtieHTH TEIIOMPOBITHOCTI:

Taomuus 3
Ne HazBa nmoka3zHuka On.BuM.| Cyma OOrpyHTYBaHHSA
y PYHTY
1 | KoediuieHT TEmIONpOBIIHOCTI TEMIOBOL Br/m/ CHull 2.04.14-88
: - 0,027 (mpwi.1)
130711111 TpyOomnpoBoay i3 ITITY rpax C puL.
o _ _ JIBH B.2.6-31:2006
o | Koedimi€eHT TermIonpoBiAHOCTI TEMIOBO] Terosa i30ms1is
130711111 TPyOOIIPOBOAY 13 3HOIIECHOIO Br/m/ | 0,070 | 6yxisens. ogarox JI
MiHEPAILHOIO BaTOO rpan C (060Bs13KOBHIA)
Tabmums JI1 n.18 rp.9
Temnopuzuueckue
3 o ) ) ) CBOMCTBA
KoeimieHT TerionpoBiiHOCTI cTai Br/m/ 50 MaTepHaioB
(3riIHO TOBIKOBUX JIaHHX ) rpax C TNdMII,
Mockaa, Ta0JI1.
314
JbH B.2.6-31:2006
4 | Koedimient tennonposigHocTi MaTepiaiy Br/m/ Jonatok JI (0608’ SI3K0-
KaHaly (3aJ11300€TOH) rpan C | 2,04 | Buif) 3. Beronn
KOHCTPYKITiHI

2. Po3paxyHok
Po3paxyHOK HOpMaTHBHMX BTPAT TEIUIOBOI €HEPTii B Mepexkax NPOBOAUTHCS 3a

Bumoramu KTM 204 Vkpaina 244-94 okpemMo 3a TEIUIOBUMH MEpEXaMu,
OpUETHAHUMH 10 KOXKHOTO  TeIJIoreHepyrodoro Jokepena. Po3paxyHox
BUKOHYETHCS OKPEMO JIJIsl TPYOOTPOBOIIB KOXKHOTO IaMETPy Ta THUITY MPOKIAIKH.

dakTUYHI BTPATU TEIUIOTH B TEIJIOBUX MEPEXKaX 3aJICKATh Bl IX MPOTSKHOCTI
Ta Jl1IaMeTpiB, CHOCO0Y MPOKIAIKUA, TUIy Ta CTAHY TEIUIOI30J1ii, IPYHTOBHUX
YMOB, CTPOKY CIY>KOM, YMOB €KCIUTyartailii Ta iH. 1 BU3HA4YalOThCs Ha IMiJICTaBl
BIJINOBIJTHUX BUIIPOOYBaHb TEXHIYHO CIPAaBHUX TPYOONpoBOiB. TeIIoBl BTpaTH B
TEIJIOBUX MEPEKaxX BU3HAYAIOTHCS K CyMa BTpPAT TEIUIOTH 3 BUTOKOM BOJM 3
TpyOONIPOBOJIB Ta BTpaT TEIJIOTU 3a PaxyHOK OXOJOKEHHS BOJU B
TpyOOIpoBoJax. YTOUHEH1 PO3paXxyHKU BTpAT TEIJIOTH B TETUIOBUX Mepexkax, M0
BpPaxoBYIOTh THUI TEIUIOI30JIAMIT TPyOONpPOBOiB, HAsABHICTH OIOp, apMaTypu Ta



KOMIIEHCATOPIB Ha JUISTHKAX MiJ3€MHHUX TEIJIOMEPEX, BHUKOHYIOTH 3T1IHO
HACTYITHO]I 3aJI€KHOCTI :

Q=gq,*1+*B*106+T+3.6

ne Q — Brpatu Terioty, ['J[x B pik;

q,, — HOpMa TeTIOBUX BTpaT, B1/Mm;

| — mpoTsLKHICTH TPYOOIIPOBOIIB, M;

T — 4ucio rouH podOTH, Tox;

B — xoeilieHT, SKUH BpaxoBye BTpaTy TEIJIOTH OMOpaMH, apMaTypoio Ta

KOMITCHCATOPaMH, 10 PUMMAEThCSl B TYHENSIX Ta KaHaymax — 1,2

HopMu temnoBux BTpaT BuU3Hadaemo 3 Tabmuib gonarkis /[.2.6-71.2.9 KTM
204 Vkpaina 244-94 BIiAmoBiZHO 1O TeMIEpaTypHOTO Tpadiky Ta AiaMeTpiB
TpyOONPOBOIB TMIJ36MHUX TEIUIOBUX Mepex. Kpim Toro, ciig BpaxyBaTu
KOe(DIIiEHT, 10 BPaXxOBY€ 3MiHY HOPM IIIJIBHOCTI TEIJIOBOIO TOTOKY IpHU
3aCTOCYBaHHI TEIJIO130JIALIIMHOTO APy 3 MHOMOIIYpETaHy.

TemoBi BTpaTH 3 OJHOTO MeTpa TPyOW 3a OJHY TOAMHY PO3PaXOBYIOTHCA 32
dbopmyIioro:
q=k-(ts-t;)

ne ty_ Temmeparypa Boau B Tpybompoo/l, °C;

t. — TeMnepaTypa HaBKOJIUIIHbOTO cepeaoBuia’C;

c

k — nminifinui koedirient temnonepenayui, Br/(m -°C).

JliniliHuk KoeilleHT Tertonepeiayl BU3HAYAEThCS 32 BUPA3OM:

1

1 d 1 a 1
* In(==L + * In(==L7) +
A, gt g ) Y

ne
A — Koe(illeHT TEMmIoNpPoOBITHOCTI MaTepiainy Tpyou, Bt/(m-°C);

A; — Koe(IlieHT TEermIonpPOBIIHOCTI Tem10Bo1 130511, B1/(M:°C);

dar , dgr — BHYTPIILIHIN 1 30BHINIHIN 11aMeTpu TpyOH BIJIMOBIIHO, M;

ds; , dg; — BHYTPIIIHIN 1 30BHIIIHINA TIaMeTPH 13011111 BIAMOBITHO, M;

@3 —KoedilllEHT TEeIUIOBIA/Iaul Ha 30BHINIHIM TMOBEPXHI TEIJIOBOI 130JIAIIi],
az = 6 B1/(M.-°C) CHuIl 2.04.14-88 «TerioBas u3oisius o0OpYyIOBaHUS U

TpyOONpPOBOOBY» 10/1.9 PacueTHbie KOePUITMEHTHI TEIJIOOTIauH.



Jliniitanit  koediuienT TeronpoBigHocTi s [IITY  i3omsamii Ta i3omsamii 3
MiHEpaJbHOI BATHU:

1

1 0,325 1 _ 0,450 1
2-50 Mg 313) 270027 (9325 )t 570450

Knny = = 0,156

1

KmMin.pata = 0325 1 0345 1 = 1,100

1 R
5750 n( 0,313)+ 2% 0,070 * In( 0,325 )+ 6+ 0,345

TemnmoBl BTpaTu 3 OJHOTO METpa TPYyOHW 3a OJHY TOAWHY JJIS IOJAIYOro Ta
3BOPOTHOTO TpyOOInpoBo/IiB 3 i3oJsiieto B [IITY Ta 3HOIIEHOT MiHEpaJIbHOT BaTH:

Oty non. = 0,156 - ( 72,94 - 7,6 ) = 10,19 Br/m
Ofrunty ssop. = 0,156 - (39,18 - 7,6 ) = 4,93 Br/m

(umin.Bara nox. = 1,100 - (72,94 - 7,6 )=71,87 Bt/m
(Jmin.sara 3e0p. = 1,100 - (39,18 - 7,6 ) = 34,74 Bt/m

PiuHi TeruoBl BTpaTH 3arajbHOI MPOTSDKHOCTI TEIUIOBUX MEpex IS
MOJAaI0UY0ro Ta 3BOPOTHOrO TPyOOTpOBOIIB 3 130Jisiliero 3 [TITY:

Qruny = ((10,19+4,93) - 201- 1,2 - 10 - (179-24 + 171-11,5) - 3,6) - 0,2388 = 19,63
['kan
e 0,2388- xoedirient nepeBoay I'[Ix B ['kan

PiuHi TeruoBl BTpaTH 3arajbHOl MPOTSHDKHOCTI TEIUIOBUX MEpEex IS
MOJAI0Y0ro Ta 3BOPOTHOTO TPYOOMPOBOIIB 3 130JIAIIEI0 31 3HOIIEHOT MiHEPaTbHOT
BaTH:

Qwin.pata = (71,87+34,74) - 201- 1,2 -10°% - (179 24 + 171-11,5) - 3,6) - 0,2388 =

138,44 I'kam.

[InanoBe piyHE 3MEHILEHHS BTpaT TEIJIOBOI €HEprii micisi MPOBEACHHS
PEKOHCTPYKIIT TEMIOBUX MEPEXK:

AQ = Q MiH.BaTa.piK - Q MITY .pix

AQ =138,44—- 19,63 = 118,81 I'kan



Exonomist manuBa BiJ BIPOBAKEHHS 3aX0y 1HBECTHIIMHOT MpOrpaMu 3a pik
BU3HAYAETHCSL:

B narras = 118,81 x 158,4/10° = 18,8195 1.y.i. / 1,178 = 15,9758 Tnc.um?

ne 158,4 xr y.n./I'kan - ¢pakTHYHE MUTOME CIIOKHMBAHHS YMOBHOTO TajuBa Ha
1 I'kan mo xotenbHi 1o ByJ. TponeiiOycHa,40A (momatok 1 mo dopmu NelO-
HKPEKII-texuiunmii nacnopt Temio 3a 2019 pik);
1,178 — xanopiiiHuil eKBIBaJCHT MEPEBEJCHHS HATYypaJbHOTO IMajuBa B YMOBHE
(popma Nel-HKPEKII-Temio 3a 2019pik).

ExoHoMis manuBa B TPOIIOBOMY €KBIBaJICHTI BU3HAYAETHCS 3 YpaxXyBaHHIM
BapTOCTI MPUPOTHOTO Tazy:

15,9758 x 6086/ 10° = 97,2287 tuc.rpH.

Jle: 6086 — mima 1000 HM® mpupomHOTO rasy 3a motuii 2020p.

Exonowmis enextpoeHeprii:

B nan = AQ X De.c.
ne Dee - cepenns muroma BuTpara enekTpuuHOi eHeprii Ha Bimmyck 1 ['kan
teroBoi eHeprii (3a 2019 pik Dee. = 43,0 kBt.rox/I'kan 3rimHo moxatky 1 mo
dopmu  NelO0-HKPEKII-TexHiuHMi MacmopT TEIIO MO KOTEIbHI MO BYII.

TponetidycHa 40 a)

B®naq = 118,81 x 43,0/ 10° =5,1088 tuc.xBr.rox x 0,351=1,7932 r.y.n.

0,351 — koedittienT nepeBoay TUC.KBT*ron B T.y.1.
ExoHOMisl B TpOIIIOBOMY €KBIBaJIEHTI CTAHOBUTH
5108,80 x 2,65981 / 10° = 13,5884 Tuc. rpu

ne 2,65981 rpu/kBr.rox - nina enexrpoeneprii 3a ciuens 2020p;

Buas = Bran "™ + Bpaa ¢®
Buan = 18,8195 + 1,7932 = 20,6127 1.y.1.
Enax= 13,5884 + 97,2287 = 110,8171 rpH.



ExoHOMIYHI MOKa3HUKHU BIPOBAKEHHS 3aX0Jy «3aMiHAa TemioBOi Mepe:ki BiJ
TK1-54-009 mno Bya. Xiwmiki,19 ngo TK1-54-013 mnepexpectsi By
Tpoueiidycna-XimikiB B M. IBaHO-®paHKIBCbKY:»

Tabmuus 5
Ne . Kinbkicue
HasBa noka3nuka On.Bumipy
n/m 3HAYEHHS
) ) T.y.IL. 18,8195
1. Exonowmis manuBa (mpup.ra3) Bia BrpoBamkeHHs II1 y
MOPIBHIHHI 3 PAKTUYHUMU YMOBaMHU poOOTH (Ha piK) THUC.TPH. 97,2287
) o T.y.IL. 1,7932
2 ExoHoMia enekTpoeHeprii Bix BrpoBajkeHHs III y
MOPIBHSHHI 3 (aKTUYHUMHU YMOBaMH PoOOTH (Ha piK) THUC.TPH. 13,5894
3arasbHa BapTICTh EKOHOMIl NaJUBHO-CHEPTETUYHUX
3. pecypciB  Bing BrpoBamkeHHs III y mopiBHsAHHI 3 TUC.TPH. 110,8171
(bakTUYHIMHE YMOBaMH poOOTH (Ha PiK)

3aCTyIHUK TUPEKTOPA 3 CTPATETIYHOTO PO3BUTKY JleciB 1. 4.




