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IHCTPYMEHTAJIbHE BUSHAYEHHS THCOJIAIIL B PAMOHI M. OJECH

Buxopucmanus  consaunux ycmanoeox (CY) 3suuocye cnooicusanns opeaniunozo naauea i, 6i0nogioHo,
anmponozenHe HagaHmasjicenHs Ha 0oskinia. OcnosHum napavempom npu npoekmyeanni CY € eenuuuna inconayii. B
pobomi 3a eumipamu MemeoCmanyii YMmoOuHeHO CepeoHbo MICAUHY Mda Cepeonbo pokogy inconayilo 6 m. Odeci.
Ilposedeno cniscmasnenuss OMpUManux 6eluyur 3 aimepamypuumu Ooanumu. IIpoeedeno po3paxyHox npueeoeHux
BUMPAM NPU BUKOPUCIMAHHI COHAUHOI YCMAHOBKU YUl KOMAA HA NPUPOOHOMY 2a3i OISl 2apsAv020 6000NOCAYAHHS.
Toxkazano, wo 3 ypaxyeamnHam nOOAMKIE 3a 6UKUOU WKIONUBUX PEUOBUH NPUBEOEHT UMPAmMu Ol COHAYHOL YCMAHOBKU

na 31 % 6invuii.
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UHCTPYMEHTAJIBHOE ONPEJIEJIEHUE UHCOJISILIAU B PAOHE I'. OJIECChHI

Hcnonvzosanue conneunvix  ycmanogox (CY)  cuudicaem nompedienue 0op2aHuuecko20 mMONniuea U,
COOMBEMCMBEHHO, AHMPONOSEHHYIO HASPY3KY HA OKpYdicaouyio cpedy. OCHOBHbIM NaApaMempoMm Npu nPOEKmupo8aHuu
CY sensemcs eenuyuna unconayuu. B pabome no 3amepam memeocmaHyuu YmMOYHEHAd CPeOHeMeCauHas U
cpednezooosas unconsyusi 6 2. Odecce. [Ipoeeden pacuem npugeOeHHvIX 3ampam Rpu UCNOTb3OBAHUU COTHEUHOU
VCMAHOBKU UIU KOMIA HA NPUPOOHOM 2dze Oiisi eopade2o 6000cHabicenus. Tlokazano, 4mo ¢ yuemom HAN0208 3a
8610POCHL BPEOHBIX 6eUeCME NPUBEOeHHble 3ampambl 0Jisl COTHeuHOU yemanoeku na 31 % 6oavuue.
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INSTRUMENTAL DETERMINATION OF INSOLATION FOR CITY ODESSA

Use of the solar installations (SI) reduces consumption of organic fuel and, respectively, anthropogenic load on
the environment. Key parameter for design of SI is insolation size. The geographical position and climatic conditions of
the South Ukraine are favorable for use of solar energy. Clarification of average monthly and annual amount of sunny
energy falling on a horizontal surface is carried out in this article. In the analysis, data of measurements of a
meteorological station of the Odessa national polytechnic university from March, 2012 till April, 2015 were used.
Average daily values of insolation for every month, and also total amounts of the energy falling for every month and for
all year are defined. The analysis of comparison of the received results to literary data showed that in summer months
measured values of insolation exceed theoretical, in cold months measured values of insolation are slightly lower than
the theoretical. The total amount of energy per year, which falls on a horizontal surface is less than 7,4 % in the
literature. The value of coefficient that takes into account the decline of insolation from a cloudiness is specified. The
economic justification of solar installation use for hot water supply is carried out. The annual economic charges for
solar installation and a boiler room on natural gas are defined. The analysis of comparison showed that at the
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accounting of a payment for harmful substances emissions in environment, economic charges for SI on 31% more than
for boiler.
Keywords: insolation, solar installations, the economic charges

Beryn

OnHUM 13 MEePCNEeKTUBHUX HAMPSMIB BiTHOBIIOBAIIBHUX JKEpPEJ CHEprii, 10 B OCTaHHI POKH
Iy’e aKTUBHO BIPOBAKYIOTHCS B CBITOBY IPOMHCIOBICTh 1 MOOYT — € COHSIYHA EHEpreTHKA.
Po3pob6xu 1 mpoMmciioBa TpOayKIlis B il 00JacTi HA CHOTOAHI Iy € aKTHBHO PO3BUBAIOTHCS B
Ttakux KpaiHax sk Himeuuwmna, CIIIA, BenukoOpuranis, fAnonis, Kopes ta Kutail i craHOBISITH
BaroMui BIJICOTOK €HEPreTHYHOTO BUPOOITKY B CBITi [1, 2]. BukopuctanHs COHIYHUX YCTaHOBOK
Ha MiBJHI YKpaiHU € OJHUM 3 NEPCHEKTHUBHUX BXKE ChOTOJHI METOIB BUIOOYTKY €JIEKTpOeHeprii i
TerIa, SIKi Ha BIAMIHY BiJ TpaIUIIIMHUX METOMAIB (CTIAIFOBAaHHS BYTJICBOAHIB, 3aCTOCYBaHHS aTOMHOT
eHeprii Ta iH.), HE CHJIbHO MOILIMPEHi, aje CTAHOBJATH IHTEPEC Yepe3 CBOIO EKOJOTIYHICTh Ta
BIIHOBITIOBaHICTh [3]. BripoBa/pkeHHsI Ta €KOJIOTidyHE OOIPYHTYBaHHS COHSYHUX ycTaHOBOK (CVY)
BUMAara€ 3HaHHS IHCOJIAIII B PerioHi. 3a CIOCTEpeKEHHSIMHU 3a KIIMATOM, BUIUIMBAE, IO KJIIMAT
3MIHIOEThCS B O1K 301IbIIIEHHS TemnepatypH [4], orke Bukopuctanas CY Oyje OUTbIT BUMIPaBIAHO.
Tomy Oyna mocraBieHa 3aja4a YTOUHUTH CEPEIHBOMICSYHI Ta CEpeIHbOPIYHE 3HAUCHHS CHEprii,
OTPUMAHOI B1Jl COHIIS.

AHaJi3 JiTepaTypHUX JaHUX

[HCOMIAIIST 3MIHIOETHCS B 3aJIKHOCTI B KoopawHaT MicteBocTi. [Ipu mpoekrtyBanHi CVY
KUIBKICTh COHSIYHOI CHEprii, sika HaJXOJHWTh J0 HEl, Ma€ BEJIMKE 3HAUYCHHSA. TOYHE 3HAYCHHS
COHSYHOI 1HCOJIAIIT Ma€ BUKOPUCTOBYBATHUCS TAKOXK Y TEXHIKO-€KOHOMIYHOMY PO3paxyHKYy, IO €
OOTPYHTYBaHHSM JIOIUTBHOCTI 11 BOPOBA)KCHHSI.

BusHaueHHsAM Ta YTOYHEHHSM 3HAUYEHHS 1HCOJSALIT 3aiimMaroThcsi B OaraThox Kkpainax. Tax
pobGorta [5] mpucBsiueHa AOCHIHKYBaHHIO 1HCOJAMII B Ipani. B pe3ynbTari aHamizy 3a 3HaYCHHAM
piuHoi iHCOMsAMIT [pan OyB moniieHnid Ha 1’ SITh palloHIB. Ajie BIACYTHIM aHami3 Bukopuctanas CY
Ui YMOB T1i€l KpaiHu. B [6] mpuBoOAsSTHCS AaHi MIOA0 MPSMOi Ta PO3CISTHOI CKIAOBHUX 1HCOIISAIIIT,
ajie JIMIIe IS TeIJIoi TOJIOBUHU POKY, IO HE Ja€ 3MOTY pO3paxyBaTH PiuHY KUIBKICTh 1HCOJSIIIT
4yepe3 HeIOCTATHIO KiJbKICTh JaHuX. JlocTaTHRO peTenbHO BU3HAUCHE 1€ MUTaHHS A HimeudnHu.
Y HiMeuunHi TOpPakKTHYHO B KOXXHOMY pETiOHI CTBOPEHI MOXIUBOCTI ISl  €(EKTUBHOTO
BUKOPHUCTAHHS €HEPTeTUYHOTO MOTEHIIIaTy COHIlS. X04a piyHa 1HCOJALIS 3HAXOAUTHCSA B MEKaX Bij
900 mo 1200 kBrromm® [7], me Menmre mpubmmsao Ha 100 KBT-TOm/M*pik HiK B HAIIOMY
HaliTerutimoMy perioni. OTxe Ha miBAHI Ykpainu CY Oyzae BUTifHIIIE BUKOPHUCTOBYBAaTH HIXK B
Himeuunni. B [8, 9] HaBoauThcsi cymMapHa KUIBKICTh COHSYHOI €HEprii, MO TOCTyIae Ha
TOPU30HTANIbHY MOBEPXHIO, HEMAE JaHUX IOAO MPSIMOi 1 PO3CISTHOI CKJIATOBHX, a 1€ HE JT03BOJISIE
pO3paxyBaTH IHCOJISIIIO B 3aJIEKHOCTI BiJl KyTa HAXHITY KOJIEKTOpA.

BinnocHo Ykpainu ciig Biamitutu HactynHe. B [10] HaBoauThes, 110 1HCOMAMIS B YKpaiHi
KOJIMBAETHCA B mianasoni Big 900 1o 1300 kBrrox/m™3a pik. B [11] kapra YKpaiHu B 3a1eXHOCT
BiJl 3HaUEHHS 1HCONALIT 3a pik moxineHa Ha yotupu 30HU (I 30Ha 1350 KBTTOI[/MZ, II 30ma 1250
kBrrom/m®, 111 3oma 1150 kBrrom/m%, IV 3o0ma 1000 KBTTOJI/MZ). ToOTo, 3HAYCHHS I1HCOJIAIL
migsunircsa Ha 100 KBT‘FOL[/Mz. TepurtopianbHi 30HH JHOCTaTHHO BEIHUKI 1 MPEACTABISAETHCS, 1110
HaBEJICHI 3HAYCHHS MOTPEOYIOTh YTOYHCHHS.

Mera Ta 3aga4i J0oc/TiKeHH

Metoto poOoTH € yTOuHEHHs 1HcoysAuii juis M. Ozpecu Ta €KOHOMIYHE OOTpYHTYBaHHS
BUKOPHUCTAHHS COHSIYHOT YCTAHOBKH JJISI TApSYOr0 BOAOMOCTaYaHHS.

Jlia nocArHeHHs 1€l MeTH NOTPIOHO BUPILIUTH HACTYIIHI 3a4a4l:

1. 3ibpatu naHi 3aMipiB MeTeocTaHLii. BU3HAUUTH cepelHbO MICSUHY Ta CEpEelHBO POKOBY
THCOJISAITIO.

2. [lopiBHATH OTpUMaHi B pe3yJbTaTi 0OOpOOKH /JaHi 3 HABEIEHUMHU B JIITEPATypi.

3. PospaxyBatu piuHI TpHUBEAEHI BHUTPATH ISl COHSYHOI YCTAHOBKH 1 KOTEIBHOI Ha
MIPUPOIHOMY Ta3i Ais rapsiyoro Bogomnoctayanus (I'BIT).
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Bu3zHaueHHsI cepeTHbOMICYHOI Ta cepeIHbOPIiYHOI iHCOIALIl

[Hcomnsmis BuMiproBanacs 3a gornomororo meteoctaniii Davis 6162EU. ska BcTaHOBIIEHA Ha
JaxXy TOJIOBHOTO HABYAILHOTO Kopiycy OechKOro HaliOHAIBHOTO TOJITEXHIYHOTO YHIBEPCHTETY.
Bynu npoananizoBani HasBHI AaHi 3 Oepe3ns 2012 no cepnensb 2015 poky (3 12.03.12 o 31.08.15),.
MerteocTaHIlis HABOIUTH PE3YJIHTATH BUMIPIOBAHHS 1HCOJISIIIT Y TBOX OJUHUIISX:

—E = Solaren (Langley) — KinbKkicTb consaroi eneprii 3a romuny, 1 Langley = 41,84 kJlx/m’;

— R = Solarrad — cepeIHBO TOMHHA MIOTYKHICT COHSYHOrO BHUIPOMIHIOBAHHSI, BT/M”.

HaBeneni 3HaueHHS JBOX MapaMeTpiB KOPETIOIOTh APYT 3 IPYTOM.

[Toganpini po3paxyHKH BUKOHYBAJIMCS 3a JOINOMOTOI0 BUMIPIB MOTYKHOCTI COHSYHOTO
BUNPOMIHIOBAaHHS R, OCKITBKM KIJIBKICTh COHSYHOI €Heprii 3a TOAWHY YHCIEHHO OPIBHIOE
COHSIYHOMY BUITPOMIHIOBaHHIO y BT-TOI.

Po3paxyHKH CepeIHbOMICSUYHUX Ta CEPEAHBOPIYHOTO 3HAYEHHS I1HCOJSIIT TPOBOIUIHCS
3BUYAaHUMU MeTojnaMu. OCOONHBICTIO € HAasSBHICTh HE MOBHUX TaOuuilb. ToOTO Ha MOYATKy Ta
KIHI[I PO3MIIHYTOTO Tepioy 4acy Oyiu He MOBHI MicsIil Ta J00u. ToMy yCepeIHEHHs CIOYaTKy
MIPOBOMIIOCS 32 BIATOBITHUMH T'OJIMHAMU Ta 100aMU Pi3HUX POKIB.

Pesynbratu po3paxyHkiB HaBeeH1 y Ta0. 1.

Tabmuns 1
Cepennbo TOAMHHI 3HAUYCHHS 1HCOJISAIIT 32 KOYKHHUIN MICSIIb, KBT-roz[/M2
IN'ogunn/Micsub Ciuenb Jlrotuit | bepezens | Ksirenp | TpaBenr | UepBeHb
5:00:00 0 0 0 0 0 0,03393
6:00:00 0 0 0,17857 0,55 10,0363 20,4619
7:00:00 0 0 7,72235 24,2333 77,9345 101,192
8:00:00 0,08602 0,5119 47,8045 112,35 188,796 217,73
9:00:00 3,49966 20,631 135,801 231,05 316,323 347,361
10:00:00 33,5444 75,8929 239,04 356,708 435,166 480,272
11:00:00 82,5565 137,238 330,313 466,433 555,907 591,148
0:00:00 120,644 192,25 403,324 533,825 646,43 677,643
13:00:00 138,669 227,357 418,691 570,775 679,38 711,501
14:00:00 137,845 236,095 397,442 581,208 671,525 714,39
15:00:00 117,683 214,81 361,108 564,875 639,591 627,344
16:00:00 82,4553 171,738 288,155 471,775 565,131 535,288
17:00:00 35,7715 105,286 199,525 346,533 445,272 433,67
18:00:00 3,70867 30,6905 86,7254 | 213,083 307,739 317,533
19:00:00 0 1,55952 14,7081 92,6417 164,541 193,828
20:00:00 0 0 0,20968 14,1333 50,2684 81,7917
21:00:00 0 0 0 0 2,64819 12,4714
22:00:00 0 0 0 0 0 0,10833
23:00:00 0 0 0 0 0 0
Bceworo 3a neHp 756,464 1414,06 2930,75 4580,18 5756,69 6063,77
3a mics1b 23,4504 39,5937 90,8532 137,405 178,457 181,913
T'ognuan/Micsb JIunexns Cepnienb | Bepecenb | Korens | Jlucronan | I'pynens
5:00:00 0 0 0 0 0 0
6:00:00 8,1754 1,03226 0,17778 0 0 0
7:00:00 58,5212 33,6237 7,43333 0,08602 0 0
8:00:00 147,307 137,097 71,5444 16,5914 0,68889 0
9:00:00 246,448 265,376 186,833 83,9785 19,1444 2,70084
10:00:00 347,324 385,312 3123 163,892 62,0778 30,9935
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[TponosskeHHs Tabmut 1
11:00:00 453,031 495,656 425 247,774 113,389 73,9935
0:00:00 548,054 597 500,656 | 306,011 149,256 108,868
13:00:00 605,865 636,495 | 557,233 | 339,097 166,7 130,869
14:00:00 644,804 619,634 | 545,322 335,57 169,211 126,055
15:00:00 640,739 580,29 508,944 | 294,183 141,411 101,98
16:00:00 592,062 504,118 | 412,544 | 216,215 98,2222 64,124
17:00:00 523,154 390,387 | 292,944 | 119,086 36,6333 18,828
18:00:00 432,24 259,151 146,011 | 24,8925 2,45556 0,3533
19:00:00 315,419 133,118 | 37,4778 1,47312 0 0
20:00:00 195,626 30,9677 1,54444 0 0 0
21:00:00 113,643 0,67742 0 0 0 0
22:00:00 79,879 0 0 0 0 0
23:00:00 47,4435 0 0 0 0 0
Bcboro 3a nesp 6058,73 5469,94 | 4005,97 | 2148,85 959,189 658,765
3a Mics1b 187,672 167,168 | 120,179 | 66,6143 28,7757 20,4217

3a UMM yCcepeIHEHUMH AaHUMHU OyJO0 OTPUMAHO CEpeJHbOPIYHE 3HAYEHHS 1HCOJIALIL, siKe

nopiBHIoe 1242,48 kBrrom/m’.
3icTaB/ieHHS 3aMIPAHUX JAHMUX 3 JITEPATYPHUMH 3HAYECHHAMM iHCOIS LT

Jlis TOpIBHAHHS 3aMipsSHUX JaHUX 3 HAsSBHUMH B JITepaTypi BHU3HAYMMO IHCOJIAIIIIO,
Brroa/M’, Ha TOPH3OHTANbHY IMOBEPXHIO B OE3XMAPHMH JeHb I WHpPOTH M. Onjecd 3a
JmiteparypHuMH JnaHuMdA. B [8] mpuBenmeHi nmaHi MO CyMapHOMY TPSIMOMY 1 PO3CITHOMY
BUIIPOMIHIOBAaHHIO, HAa TOPU30HTAJbHY IOBEPXHIO 3aJ€KHO BiJ IIMPOTH MICHEBOCTI. 3BiAcH
IUIIXOM JTIHIHHOT iHTeprosAnii OyJ0 BH3HAYEHO BIAMOBIAHI naHi mns mmpotn M. Opeca
(Tabm. 2).

Ta0murs 2

CymapHa iHCOIIALlIS, HAa TOPU30HTANIbHY TTOBEPXHIO B O€3XMapHUiA TEHb
11t mmpoTH M. Onecu (9=46,47°), kBrrom/M’ [8]

i, | Moo | Copmoaomn
CiueHnb 63,249 2,040
JlroTnit 94,365 3,3708
bepesenn 160,990 5,193
Ksitenn 197,342 6,578
TpaBeHb 240,509 7,758
YepBeHb 245,574 8,185
JIutnienp 244,569 7,889
Cepnenn 207,509 6,693
Bepecenb 166,805 5,560
’KoBTenn 119,060 3,8406
JIucronan 76,305 2,543
I'pynenn 56,435 1,820
IToro 3a pik 1872,717 61,474
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Bu3HaunmMo 1HCOJAIMIIO, B pealbHUX yYMOBaX XMapHOCTI s mmpotd M. Opeca. 3rigHo 3
nanumu HACA [9] piuna peanbHa iHCcomsmis y M. Ozeci nopiBHioe 1298,2 KBTTO,Z[/Mz. Busnaunmo
KOeiIlieHT XMapHOCTI, IKHUH BPaxOBY€E pealibHi OrOAHI YMOBH (Ta0u1. 3) BiAHOIICHHSIM 1HCOJIALIT B
peaIbHUX YMOBAX XMapHOCTI J10 1HCOJAIIT mpu 6e3xMapHOoMy HeOi (Tab. 2).

Otpumannii 3a JONOMOTOIO AaHWX Taba. 3 KoeillieHT XMapHOCTI HE BIATOBIAA€ TAaHUM,
HaBesneHUM B [6]. ITomuiika ctanoBuTh 3,8 %.

[TopiBHSIEMO 3HAYEHHS 1HCOJISIII, 3aMipsiHi METEOCTaHIII€l0, 3 TeOpeTHIHUMHU (Tadi. 4). 3
MPEJICTABICHUX JaHUX, BUAHO IO TEOPETHYHA IHCOJIIS 3a pik Oinbla 3a 3aMmipsHi JaHi 3
MeTeocTaHIii. 3amipsiai qani Mermi Ha 55,77 kBrroa/M’ 3a TeopernuHi (4,3 %).

3 Tabn. 4 BUAHO, IO 3aMipsHI Ta TEOPETHYHI JaHi I1HCONAIII, B JITHI Micsii Maixe
CXOMATBCS, @ BECHOIO 3aMipsiHi JaHi BHII 3a TeopeTndHi (B KBiTHI BiaMiHHicTh Ha 6,01 KBTTOm/M
(4,37 %), B TpaBHi — Ha 3,3 kBrrom/m (1,85 %), B uepBHi — Ha 6,4 kBrrom/m? (3,51 %), B umHI —
na 0,43 kBrrom/m’ (0,22 %), B cepnai — 1,93 kBrron/m (1,1 %), B BepecHi 2,28 kBrron/m (1,83
%). B 3uMHI Mics1ii Ta 6epe3eHb MicAllb 3aMipsiHI JaHi COHAYHOI 1HCOJSIIT HIDKY 32 TEOPETHYHI.
MaxkcumanbHa BIAMIHHICTH 3aMIpsTHUX pPE3YJIbTaTiB BiJl TEOPETHYHHX B Joromy [Ha 19,5
kBrrom/m® (49 %)] Ta B nucromaxni [Ha 13,3 kBrrom/m® (46 %)]. OTxe, KmiMar Bce 5K TakK
3MIHIOETBCSI B CTOPOHY 301UTBIICHHS 1HCOJIAIIT, X0U JIMIIE B JITHI MiCAIli, ajle BCe OAHO Oyze OibI
BUTIAHO BUKOpHCTOBYBaTH CVY, Tak sIK TemIoBa MOTYKHICTh IS Tapsyoro BOJOMOCTadyaHHs
MOBHICTIO TIOKPUBAETHCS B JIITHI MiCIIi, B 3MMHIH K€ Yac MOTYXHICTh COHSYHOT €HepTii He TOKPHUBAE
BCIO KUTBKICTh TEIUIOTH, sika MOTpiOHa. HemocTaTHs KINBKICTh TEIJIOTH B3UMKY 3a0e€3MeuyeThes
BTOPUHHUM TAJTMBOM, HANIPHUKIIA]], TPUPOTHIM T'a30M.

Tabmuus 3
THCONAIiSA B pealbHUX YMOBAX XMapHOCTi, KBT/M°, Ta koedillieHT XMapHOCTi
. IHCcoMmsMmis npu [HCOMAIIS B peanbHux Koediuient
Micsup 6e3xmapHOoMy HEOI1 3a YMOBaX XMapHOCTI, .
MICSILIb, KBT'FOL[/M2 I<BT-roz[/M2 XMapHICTb
1 63,25 38,75 0,6126
2 94,37 59,08 0,6261
3 160,99 95,48 0,5931
4 197,34 131,4 0,6658
5 240,51 175,15 0,7282
6 245,57 175,5 0,7146
7 244,57 187,24 0,7656
8 207,51 165,23 0,7963
9 166,81 117,9 0,7068
10 119,06 78,12 0,6561
11 76,31 42,16 0,5525
12 56,44 32,24 0,5713
Bceboro 3a pik 1872,73 1298,25
Taomuus 4
CepenHpoMicsiIHA Ta CEPEIHBOPIUHA IHCOIIAIIIS HA TOPU30HTAIBHY OBEPXHIO,
I<BT-r0z[/M2
) TeoperuuHa iHcOIALIA 3amipsHa 1HCOJISLIS
Micsns : : : :
MicCsSYHa piuHa MICSIIb piuHa
CiyeHb 38,75 1298,25 23,45 1242,48
JlroTuii 59,08 39,59
bepeszenn 95,48 90,85
KsiTenn 131,4 137,41
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MIPOJIOBKEHHSI Ta0uUII 4

TpaBeHb 175,15 178,46
UepBeHb 175,5 181,91
Jlunenp 187,24 187,67
CeprieHb 165,23 167,16
Bepecenb 117,9 120,18
’KoBTeHB 78,12 66,61
Jlucronan 42,16 28,77
['pynenn 32,24 20,42

TexHiko-eKOHOMiYUHe OOIPYHTYBAHHSI BUKOPUCTAHHS COHSIYHOI YCTAHOBKM JIJIsl
rapsiuoro Boaonocrayanus (I'BIT)

Jlng crmiBCTaBIEHHA JAAaHUX IIOJ0 3MEHIICHHS TEXHOT€HHOTO HABaHTAXXEHHS 3a PaxyHOK
3HWKCHHSI BHUKOPHCTaHHS TNPHUPOJHUX PECYPCIB Ta BHUKHIIB MPOAYKTIB 3TOpaHHS BU3HAUYUMO
BUTPATU COHSIYHUX YCTAaHOBOK Ta KoTenbHUX Ha ['BII Ta mary 3a BUKUIU Ta MOPIBHIEMO iX.

BusnaveHnHsi npuBeeHUX BUTPAT ISl KOTEJIbHOI YCTAHOBKH HA MPUPOJIHOMY rasi

BuszHaunMo po3paxyHKOBI MpUBEIEHI BUTPATH KOTEIBbHOT HAa IPUPOJIHOMY Tasi:

3,=e, K+U4, (1)

Jie €; — HOpMaTUBHHM KOedIieHT OKYITHOCTI, e, = 0,15 [12].

K — kamitanapH1 BUTpaTH.

[Tin HomiHaNMBHOIO TOTYXHicTIO CY OyaemMo mpuiiMaTe HaWBHILY CepeaHbOJ000BY TEIJIOBY
MOTYXHICTb, 110 NPUMMAETHCS COHSYHOIO YCTAaHOBKOIO B JITHIM JeHb JUMHSA Micsaus (Tabn. 4):
187/(31-16) = 0,4 xBt. Jlng NOpiBHSAHHA PI3HUX €HEPreTUYHUX YCTAHOBOK BOHHU TOBHMHHI MaTu
OJIHAKOBI TMOTYXHOCTI, TOMY HOTYXHICTb KoTiaa Mae Oytu Tex 0,4 xkBr. Bapricte kotia
BH3HAYA€THCS NMPOMOPIiiHO Horo nmotyxHocTi [13] 1 6yae nopisaioBatu 380 rpH;

N — ekcnnmyaraumiiiHi piyHi BUTpaTH B PO3MIAHYTIM ycTaHOBLI. EkcmiyaramiiiHi BUTpaTu
BPAaXOBYIOTh BapTICTh MajMBa, aMOPTHU3AllliiHI BHUTATH, 3apIUIATHIO Ta EKOJOIiYHY CKJIaJO0BY.
3aprulaTHIO B JaHOMY BUTIQJIKy MOXKHA HE BpaxoByBaTH. EkoyioriyHa ckiiajioBa BU3HAYAETHCS Yepes
IJIaTy 3a BUKHUM, K1 BMINTYIOTh miaTexi 3a Bukuau CO, BiamosigHo KioTchbkoMy MpOTOKOIY Ta
[TogatkoBOMy KOZEKCY Ykpainu. Takum yuHOM:

H=p-K+gp -Chy+3,, )
ne p — koedimieHT amopTu3ariii, p=0,06;
K — kamitanoBKi1a1eHHS;
g ;- - KUIBKICTb IPUPOJIHOTO rasy, M
C,,- — BapticTh npupoaxoro rasa. [lpuitusto C,-= 7,18 I‘pH/M3 [14];
3pux — TUIATA 3@ BUKUU 3a0pyTHIOIOYMX PEYOBUH, I'PH.
OTpumaHa eHepris 3a PiK BiJl COHII PO3PAXOBYETHCS 3a (DOPMYIIOO:

O = 12 Emic » 3)
1€ g,,c - CHEepris COHIIA, sika OyJa oTpUMaHa KOXKHOTO Micss, JIxK.
0, =1242 kBT rom/m” (tabm.4).
s enepris 1 EKOHOMUTBHCS Ta MOXKe OyTH OTpUMaHa BiJl KOTEIbHOI.
Heo0bxigHa KUTBKICTh €HEPTii Bil KOTJIa PO3PaxOBYETHCS 3a GOPMYIIOLO:
O 1242%3600
QKOT - 77K0T - 0,898

= 4979M/Te | (4)

ne Nyor - KIIJ xorna. Ipuitaaro 7,,, =89,8 % [15].
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BinnosigHa KiMbKICTh MPUPOTHOTO ra3y:

Eur = QK?DT = o =142 (5)
Oy

ne Q) — TemmoTa 3rOpAHHS TPHPOIHOTO rasy. IIpUIHATO BHKOPHCTAHHS TPHUPOJHOTO Ta3y
[lle6enuncbkoro ponosuia Q; =35Mﬂ—?fc [16].

[Tpu cnamoBanHi TpupoAHOTO Tazy yTBoproeTbes CO,, NOy, 3rinHo 3 [logaTkoBUM KOJIEKCOM
Yxpainu (cT. 243) 3A1HCHIOETBCS TUIaTa 32 BUKUM IMX Pe4oBHH. B nojansuux pospaxysax Ce, =

0,26 rpu/t COz ta Cy, 1553,79 rpu/t NOx [17]. llpu cnantosanHi 1 M npupoaHoro raza (CHy)

3TiTHO PIBHSHHIO:

CH4+20,—CO,+2H,0
BUXOAUTH
1v 10 = w = ﬁ =1,964xe =0,001964 T CO,.
22,4 22,4

Ipu criamosansi 1 M’ mpupogHOro rasy yreoproersest 0,00078 T NO, [18].
TaKkuM YHHOM, TLIATA 32 BUKH/IM TIPH CHATIOBAHH] | M’ IPHPOJIHOTO rasy:
3ok = 8co, * (Cco2 + Chiot) + NOy - CNOX (6)
Beux= 0,001964 * (0,26+15-23) + 0,000078 * 1553,79 = 0,80 rpH,
ne C,,, —mnara 3a Bukuau CO; BinnoBigHo KioTcbkoMy npoTokoiy. 3Hau€HHS 3MIHIOEThCS
B Bix 15 10 50 $/1 CO,. puitusaro C,,, = 15 $/1= 345 rpu./t CO,.
[Tpu cnanmtoBanHi 142 M T1aTa 3a BUKUIU:
3pux= 0,8 * 142 = 113,67 rpu/m’.
Excrutyaraniiiii piusi BUTpaTH:
N=0,06-380+142-7,18+113,67 =1156,03 epn/ pix
Po3paxyHKOBI puBeIeH1 BUTPATH B KOTEIbHIM yCTaHOBIII:
3, =0,15-380+1156 =1213 epu/ pix
Bu3HaveHHsI IpUBeeHUX BUTPAT /ISl COHSIYHOI YCTAHOBKHU
KariTanbHi BUTpaTH B [OMY BHIIAIKY - [I¢ BapTicTh | M* COHsraHOT ycTaHOBKH. JlUIst aHAI3y

NPURHATO BUKOPHCTAHHS TUIOCKUX COHSYHUX KOJIEKTOpiB «AkBatex» (M. Cimdeponons). Bapricts
Kojiektopa craHoBuTh 7514 TpH [20]. [Ipu xopucHiii muiont kosiekropa 1,8 M~ mUTOMa BapTICTh

konektopa cknane K., =7514/1,8=4174 2pu/m*. OcKilbkd COHSMHA YCTAHOBKA BKJIKOYAE IIE

iot

0ararto 1HIIMX eKCIUTyaTalliHuX eIeMeHTIB, NpuiHATO K\ = Ky, *2=4174*2 =8348 2pn

Excrmyaraniiini piuHi BUTpaTH AJIsl COHSIYHOT YCTAaHOBKU BPaxOBYIOTh TIIbKHA aMOPTH3ALIMHY
cKkiaoBy. TakuM 4MHOM NPUBEICHI BUTPATH:

3.y =(0,15+0,06)-8348 =1753 2pu/ pix .

OTxe, BUTpATH y pa3i 3aCTOCYBaHHS COHSYHHMX YCTAHOBOK BHIIII 32 BHUTPATH JJISi KOTEIHHOI
Ha npuponHoMy ra3i Ha 31 %. He BBakaiounm Ha 1€ aJbTEpHATHBHI JDKepela €Heprii MaroTh
PO3BUBATHUCS Y€pe3 €KOJIOTIYHY YHUCTOTY Ta MEPCIEKTUBHICTh 32 PAXyHOK CEpIMHOI0 BUPOOHUIITBA
ta migsumenas KK/I.

BucnoBku

1. BuznaueHo cepeIHbOMICSIYHY Ta piYHY KUIBKICTh COHSUHOI 1HCOJSMLIT 32 MPOMIXKOK Yacy 3
6epesns 2012 no cepniens 2015 poky. KinbkicTh 1HCOMALIT ycepeIHEeHa 32 YOTUPU HE TOBHUX POKHU
— 1242,48 kBrron/™m”.

2. 3icTaBieHO OTpPUMaHlI 3HAYEHHsI 1HCOJALII 3a BUMIpaMH METEOCTaHLIi 3 HasBHUMH B
miTepatypi ganumu. OTpUMaHo, 10 BUMIpSHUN TeryioBuid moTik (1248,9 kBr-ron/m?), sikuii magae
HA TOPH30HTAIBHY MOBEPXHIO, MEHIIMHA 3a Teopermuni mami (129825 xBrrowm’) ma 50,77
kBrrom/m® (4,3 %). YTodHeHO 3HaueHHS KOe(il[ieHTa, 0 BPaXOBYE 3HIDKCHHS IHCOISIII depes
XMapH.
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3. Po3paxoBaHo pivHI MpHUBEIEHI BUTPATH JJIS KOTEIbHOI HA MPUPOJHOMY rasiTa COHAYHOI

YCTaHOBKH OJIHAKOBOIO MPOJYKTHBHICTIO, SIKA BIAMOBIJA€ KIIBKOCTI TEMJIOTH, 10 BUpOOIse 1 M
COHSIYHOTO KOJICKTOpa 3a pik. Byla BpaxoBaHa €KOJIOTiYHA CKJIAJOBa MPHUBEICHUX BHUTpAT, SKa
CKIIQ[a€ThCs 3 IUIATH 3a BUKUAM BiamoBigHo [lomatkoBomy koaekcy Ykpainu Ta KioTchbkomy
poToKOoNy. YacTka EKOJOTIYHOI CKJIQJ0OBOI B eKCIUTyaTalliiHUX BUTparax jgopiHioe 10 %.
[IpuBeneHi BUTpaTH y pasi 3aCTOCYBAaHHS COHSYHHMX YCTAaHOBOK BUIIIl 32 3aTPaTH ISl KOTEJIBHOI Ha
npupoHoMy rasi juie Ha 31 %.
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