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3aranbHOBM3HAHO, O camMe TpaaMuiiHa eHepreTrka Hanbinblle BNAMBAE Ha O0BKINSA | CMPUYMHIOE
3MiHM KNiMaTy, HACNigKN SKMX CTaloTb BCE BIOYYTHILLMMW B PISHUX KYTOYKax miaHeTu. 3BUYAHO,
HarbinbLIa BiAMOBIAANBHICTL NIEXUTb HA E€HEPrOCMOXMBAHHI Yy MPOMWUCAOBOCTI, OAHAK >XXWUT/OBO-
KOMYyHaJsibHe rocrnofapCTBO TaKOX BUCOKMMU TEMMAMU HAPOLLYE CMOXUBAHHS NMPUPOOHUX PECYPCIB
Ta WKignvei BUKMAN B aTMochepy.

CTpiMKe 3pOCTaHHS LiHM Ha eHepPropecypcu 3pobumno NMTaHHA eHepro3bepexeHHs akTyanbHUM i
ONN3bKUM AN KOXHOro xutensa YkpaiHu. OcobanmBo roCTpyM BOHO € 0151 BAACHUKIB MPUBATHUX
OyOVHKIB — 3pOCTaHHA LjiH Ha ras yce CyTTEBille BiOOMBAETbCA Ha CiMenHUX OlaxeTax.
B pe3ynbTaTi GpopMyeETbCH NONUT Ha eHeprosbepiraldi 3axoam, 30KpemMa YTenjaeHHs OyaMHKIB.
OpHak yTenjeHHs, BUKOHaHe 3 NMOPYLUEHHAM crneuialbHUX TEXHOOTYHNX BUMOI, MOXe NPU3BECTU
00 CYMHUX HacnigkiB: Big, SHUXEHHSA KOMMOPTY NPOXMBAHHS B OCEJi aX A0 PyVHYBaHHSA OyAUHKY.

Y upboMy nocibHNKY npeacTaBneHa iHpopmaLlis, 3a A0MNOMOrol sKoi BM 3MoXeTe kBanidikoBaHo 1

SIKICHO YTEMAUTU CBilh BYAMHOK BlacHUMU cunamu. BiH po3pobnenuin dpaHuy3bkolo opraHisauieto

GERES, gka 3aiMaeTbCs pO3BUTKOM Ta BAOCKOHANIEHHAM Pi3HOMAHITHUX TEXHONONIN YTENneHHS

B 6aratbox kpaiHax. KpiM HagaHHSA nNpakTUYHMX nopaf, eKCrnepTy NosICHIOTb 3B'A30K MiXK O0XOpOo-
HOIO O0BKIfIS, CMOXMBAHHSAM €Heprii Ta yTenaeHHIM OyAnHKIB.

OcHOBHa YacTuHa nocibHUKa NpuUcBAYeHa AeTanbHOMY NMOSICHEHHIO TEOPETUYHUX OCHOB TEMJI0I30-
nauii. ToxX BM OTpUMAETe 3HAHHS | 3MoxeTe BiNnblu paxoBO po3paxyBaTy HEOOXiAHY TOBLUMHY i30-
nauii ona Baworo 0yauHky Ta obpaTtu Hanbinbl BignoBigHUn maTtepian. Okpema yBara npugineHa
YTEMNEHHIO NPUPOAHMMU MaTepianamMu, siKi 3a CBOIMU BNACTUBOCTSAMM HE NOCTYNalOTbCA LUTYYHUM
Ta € 6e3neYyHMM s 300POB'A NOAEN | JOBKINNS.

MocibHMK po3pobnenuin 3a pesynstTatamu BrukoHaHoro y 2011—2012 pokax ekcrnepTHOro JOCiaXKeH-

HSA Woa0 ePEKTUBHOCTI BUKOPUCTAHHA eHepropecypciB aAnga obirpisy ocenb B YkpaiHi Ta pysii,
NPOBEAEHOr0 B pamkax npoekTy «PO3BUTOK MiCcLeBOro noteHuiany ansg nobyToBOro COHAYHOro
onaneHHs Ta MigirpiBy BoAu i TePMOI30NnaLii y CinbCbKMX Ta BigganeHux paroHax B kpaiHax Cxia-
HOi €Bponu Ta KaBkady (CEK)».



3Mi|-|a KJaiMaTy: NPUYMHM N HacNigKu

HacnpaBgj npouecu 3MiH y kiiMaTi cTapi, 9K Halla nnaHeTa. 3arasibHa TeHAeHLis rnodanbHoi Tem-
nepaTypuv 3a Nepiof reosioriyHMX 3MiH Nokasye, Wo KiiMaTt 6yB NepeBaxHO CMEeKOTHMM 3a BUHATKOM
N'aTM NbOAOBUKOBUX nepioaie. OCTaHHIM 3 HMX BigOyBCS B YeTBEPTUHHOMY MNEPIoAdi, B AKOMY MU
3apas XMBEMO. ANle CyyacHi 3MiHUM y KNiMaTi HE MOXYTb BBaXaTUCHA 3BMYaNHUMK. HYepe3 maclitab-

HICTb Ta LUBWUAKICTb HUHILLHE MOTEMIIHHA MOXHa ONMCcaTW 9K eKCTpaopAuHapHe B iCTOpil HaLUoi
naaHeTun.

MapHukoBun edekr

CTunb HaLIOro XuUTTA Ta XapakTep WOAEHHOro CnoXMBaHHA NPU3BOAUTbL OO0 BUKWUAIB BEANKOI Kifb-
KOCTi MapHMKOBMX ragiB. NapHUKOBI rasu, siki yTBOPIOWOTLCA B pe3ynbTati gisnbHocTi TELL, TpaHc-
MOPTY, CiNbCbKOro rocnogapcTea, MPOMUCIOBOCTI, a TaKOX NiICOBUX NOXEX, BUKITNMKAIOTb MOCUEHHS
NapHMKOBOro edekTy B atmocdepi, Wo Bege A0 MiABULLEHHA CEPEOHbOI TEMMEPATYpPU Ha NJaHETI.
[MocuneHHa NapHUKOBOro edekTy Biairpae BaxMBY pPOsib Y 3MiHi kiimaTy. KOXeH i3 Hac noBWHEH
3PO3YyMITU, L0 BUKNON NAPHUKOBUX rasiB HEOOXiAHO 3MEHLLNTU.

A T M O C ®&® E P A

KinbKicTb
IHOpaYEepEOHOL

2 ) KinbKicTb papaiauir,
L0 NPOXOAUTb:
240 Bart/m*

i o AT . 4
CoOHsIYHa eHeprisi NOrNNHaETLCS ...i MepeTBOpIOETLCS B TENNo,

roBepxHelo 3eMJii Ta nigirpisae ii... MAPUMYLLYIOYM BUKUAU [OBroXBUJ1IbOBOT
(indpayepBoHOI) paaiauii noBepTaTucs
B atmocdepy

JDicepeno: kageopa I'eoepadhii ynisepcumemy Okanaean, Kanaoa, siodinenns eeoepaii yrnisepcumemy Okcghopo,
Minicmepcmeo exonoeii CLLIA; Hayka sminu knimamy: mamepianu pobouoi epynu 1 0nsa Opy2oi oyiHouHoi 00nogioi
Midcypsi0060i pobouoi epynu 3i 3min kaimamy UNEP i WMO, eioopykosatno 6 ynisepcumemi Kembpudoc y 1995p .

MpuunHM 3MiHM KnimaTty

CyyacHa 3MmiHa knimaTty, B OCHOBHOMY, NOB'A3aHa caMe 3 BMKMUAAMKW NapHUKOBUX rasis, WO € pe3yrib-
TaTOM LisiIbHOCTI JIIOONHN.
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MNoka3oBe CTpiMKE 3pOCTaHHS
HAGENEHHS 3 NepLUOoi NOSIOBUHMN
XX ctonitta. Lie 6yB cnpaBxHil
CTpuBOK Yy icTOpIi NtoacTBa.

Lyxe wBnako 3pocTtae rnodbanbHe
CMNOXMBAHHA €Heprii Ha ayLwy Ha-
ceneHnd. Llein npouec noB'a3aHni
i3 BMHaxo4oom nanvea 3 HadTw,
0 € OCHOBOIO 3axifHOiI eKOHO-
Mikn. KoxkeH mellukaHelb 3axony
cnoxmae y 1000 paziB GinbLue
eHeprii, HIXX Yy IHWKX YaCTUHax

CBITY.

BpaxoByto4m 3pOCTaHHS KiflbKOCTI

HaceneHHa BABIYi Ta 0OCcAriB crno-
XUBAHHA €Heprii Ha Jio4anHYy,
MOXHa 3pOOUTU NOFYHMIA BUCHO-
BOK MPO BaromMe 3pOCTaHHA 3arasib-
HOrO CNOXMBAHHS eHeprii B CBITi.



3a nBa MoKOJiHHSA, Bif Hawux 6aTbKiB OO0 AiTEN, CMOXMBAHHS eHeprii B CBiTi 36inbwmnnocsa
y 10 pasiB! Hackinbku gOBro Mm 3MOXEMO PyxaTucsa B UbOMY HaNpAMKy?
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Buknom aHTpONoreHHoro noxoakeHHs BianosigaoTb 3a 6inblu 9k 3/4 suknais giokcuay syrneuo (CO,).
CnoxvBaHHS BUKOMHOro nanuea (BUPOOHMLTBO eHeprii, NanvMBo A5 TPaHCNOPTY, ONaNeHHs AOMIBOK,
MPOMWCIOBICTb) € OCHOBHOIO MPUYNHOIO LIbOro fBULLA. TAKOX MW HE MOBUHHI 3a0yBaTn, LWLO 3MiHU

B 3€MJIEKOPUCTYBAHHI, BKJIIOYAOYM 3HENICHEHHS, NOCigaloTb gpyre Micue cepen npuynH, Wwo Bigno-
BiJalOTb 3a BCECBITHE MiABULLEHHS BUKUAIB NAPHMKOBUX radiB (17% Bia, 3aranbHOI KiflbKOCTI).

Hacnigkm 3miHm knimaTty: HeoOAHOPIAHMA po3noAin BNJIUBY

nobanbHe MnOTEnAiHHA Mornno-
JIIOE HEPIBHICTb MiX Pi3HUMW Teo-
rpadiyHNMMN perioHamMmn MaaHeTu.
HaceneHHa Hanbinbw OigHUX
KpaiH CBiTy € OinblLl BpPa3vBUM
0O 3MiH KiiMarty, HesBaxatouu
Ha Te, WO BOHO HalMeHLl Bigmno-
BiJjanbHe 3a HbOro. KpaiHu, Lo
pPO3BMBAIOTLCS, HE 34aTHI 3axuc-
TMTM cebe BiO, BMAMBY LBOrO
deHomeHa abo npucTtocyBaTUCS
[0 HbOro. 3MiHa knimaty nigBu-
Lye Hebeaneky s HanbigHIWo-
ro HaceneHHs (TepuTopii NPoXmn-
BaHHS, [OOCTYMHICTb Xap4OBUX
NnpoaykTiB, Meau4Horo oobcnyro-

BYBaAHHS, BOAM 11 eHeprii, XuTtna...), 36ifblUy4m coljiabHO-eKOHOMIYHY MpipBY.

XKuteni HanbigHIWMX KpaiH CTaloTb NEPLUMMU XEPTBAMU CyHACHUX Ta MANBYTHIX KNIMaTUYHUX 3MiH.
Lle noB's3aHO 3 po3TallyBaHHAM, HU3bKUMKW OOX0O0aMK, BpakoM pecypciB Ta iHCTUTYLLIMHOI CMPOMOX-
HOCTIi, @ TaKOX i3 TUM, O EKOHOMIKa LUMX KpaiH HaNbinbLle CNMpPaeTbCa Ha CEKTOPU, 3aieXHi Bif,
Knimary, sk-0T, CiJibCbKe rocrnogapcTso.

HagiTb ansa €sponu Hacniaku 6yayTb Pi3HUMU A58 KOXHOT OKPEMOI TEPUTOPIi. 3aranom, Hacniakamm
MOXHa BBaXaTW HACTYMHi 3MiHW: NiOBULLEHHS PIBHS OKEaHy, TAHEHHS NIbOOOBVKIB, 30iNbLUEHHS CUK
Ta 4aCcTOTW NPUPOLHUX KaTacTpod, CNyCTeNOBaHHS.

Y CxigHin €Bponi BYeHi nependayaoTb 3HUKHEHHS NIbOJOBMKIB, 3MEHLLIEHHS CHIrOBOro nepioay, 3cCy-
HEHHS apearniB PO3MNOBCIOAXEHHS OEPEB HA MiBHiY, 3HA4YHY BTpaTy BGiOPIBHOMAHITTS, 3POCTaHHS Kiflb-
KOCTi 3CYBIiB, 3MEHLLUEHHS BPOXAMHOCTI, 30iNbLUEHHS epo3sii FPYHTIB, MNiABULLEHHS PIBHSA MOpS, MiaBu-
LLLIEHHS COJIOHOCTI BHYTPILLHIX MOpIB.

BuuyepnyBaHHsa nanuea

e ooHMM Hacnigkom MnigBULLEHHS CMOXMBAHHA BUKOMHOMO nasvea € noro suyepnyBaHHsa. Mix
UMMM gaHnMn iCHye 3B'a30k. HadTa, ras ta Byrinnag, ski Ha3MBaTb BUKOMHMM NannBoM, hopmMmyBa-
JINCS MPOTAroM YCbOro Nepioay iCHyBaHHS HALLOT NaHeTV Ta HE MOXYTb OYTM BiATBOPEHI NOANHOLO.
3eMns Mae NeBHY KifIbKiCTb TakOro naanea, ajae 3a Cy4aCHOro pPiBHSA CMOXWMBAHHS Lii pecypcu CKOpPOo
HE 3MOXYTb 3a[l0BOJIbHUTM NOTPeD NnoacTBa. EHepreTnyHy Kpnay noctavyaHHs y ManbyTHbOMY BU-
3HaOTb HE NI1LEe BYEHI, ane i ekcnepTn HapTOBUX Ta EHEPreTUYHUX KOMMaHi. Y LlbOMY KOHTEKCTI
4aCTO BXMBAKTb TEPMIH «MiK HAPTU», AKUM HA3UBAIOTb MakKCUMaJSIbHY KiflbKiCTb HAPTU, WO MU MO-
XemMo gobyTtn. HadToBi kOMnaHii HABOAATL Pi3HI OLIHKM TOro, KON BOHM JOCSAMN CBOro Niky HadTu,
ane HabnM3mBLUW Lj JaHi 4O cepelHboro, MoXHa ckal3aTu, Lo 3apa3 MU 3HAaX0AMMOCS came Ha riky
(ovB. piarpamy).
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‘7 z epeBarm tennoisonauil

Tox, napHuKoBi radu, y Tomy ymcini CO, € 0CHOBHMM $akTOPOM MPUCKOPEHOrO MiABULLIEHHS rnobasib-
Hoi TemnepaTtypu. CO, yTBOPIOETLCA Mif Yac BUPOOHMLTBA EHEPrii 3 BUKOMHOro nanamea, Takoro siK
Byrinns, ras i HadTa. LLlob nocsartn 3Ha4HOro ckopoyeHHs suknais CO, HeoOxigHo:

©® 3MEHLUNTU CMOXUBAHHA eHeprii;

® pPO3BMBATK Ta BUKOPMCTOBYBATU BiAHOBJOBAHI EHEPIrOHOCII.

BeaxaeTtbcq, wo 80% yciei eHeprii BUTpayaeTbCa Ha «NannmBO» OJIs1 HALLOi LWOAEHHOI AiSNbHOCTI:
KepyBaHHS aBTOMOOINEM, NPUrOTYBAHHSA iXi, OCBITNIEHHSA, NPaHHS, NigirpiBaHHa BoAW Ta iHwe, i 6inb-
we Hix 60% 3 HUX ige Ha onaneHHs Hawmx OyauHKkiB. TOMy OnaneHHs € HaMBaroMilvM MyHKTOM
eHeprodbepexeHHs. OKpiM eKoNOoriYHUX MPUYMH, ICHYIOTb TaKOX iHLI apryMeHTM Ha KOPUCTb MONin-
LWEHHSA CTaHOapPTIB YTEMNEHHS.

3MEHLUUTU BUTPATUN eHeprii

MicueBi gocnigXeHHs nokasasnun, WO Ha eHepPrilo BUTPadaeTbes A0 25% noxoaiB cepeaHbocTaTuc-
TUYHOI YKPaiHCbKOT poavHW. KinbKiCTb eHeprii, WO BUTPAYaETbCH Ha ONajieHHd, B OCHOBHOMY, 3ane-
XUTb Bif yTenneHHs Oyaieni. Yium kpaile ytenneHa cnopyaa — TUM MEHLLE CMOXMBAHHS  EeHeprii.
3MEHLLEHHS BUTPAT eHeprii Ha onaneHHs OyANHKY O3Ha4Yae, WO MOXHA KynyBaTy MEHLLE OEPEBUHMU,
BYrinng, ragy 4m HapTu.

Omxe, iHBECTULiS B TENJI0I30M4LiI0 J03BOSINTb EKOHOMMUTU FPOLLI KOXHOIo POKY B AOBroTpmBanii nep-
CMNEeKTMBI i HaBiTb 30INbLUNTN EKOHOMIID, SKLLO BpaxyBaTW 3arjaHoBaHe NiaBULLEHHS LLiH HAa eHepro-
HOCIi B HACTYMHI POKW.

30epertun 3popoB’'sa

MigBULLEHHNA LiH Ha nasibHe BXe NPUMYCWUNo OiNbLUiCTb POAVH BIAMOBUTUCS Bif, LIEHTPaSIbHOro ona-
JIEHHS Ta NEPENTM Ha iHaMBIOQYyasbHI Nedi. Taki nedvi Ha TBepaoMy Nanmei (oposa, Topd, Byrinag ToLo)
3a3BM4an € HN3bKOEMEKTUBHUMN i 3aOVMITIOIOTb NMPUMILLLEHHSA, NPUHAMMHI NPWY PO3MastoBaHHi, a iHOo-
ai n poswe. Llen gnm wkignmeuin, TOMy 4MM MOro0 MeHLe — TUM 340POBiLli MeLUKaHL,.

BogHo4ac ytenneHHs pobuTb NPUMILLEHHS TEMIWMM i MEHLU BOMIOrMM, WO 3HAYHO MOAIMNLWYE XUT-
JI0Bi YMOBW i 3MEHLUYE pn3nK BaraTbox 3axBOPIOBaAHb.

Niasnwmtn komdopT

Tennoizonauia 0yaMHKY JO3BOJISE HE NMLLIE EKOHOMUTU EHeprito, ane n niapuuye komdopT 3a pa-
XYHOK MiABULLLIEHHSA TeMNepaTypu NOBITPS I CTiH, YHUKHEHHSI NOTOKIB MNOBITPSA i3 30BHI, MOX/MBOCTI
onantoBaTtu BGinbLUe KiMHAT B3UMKY.
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TemnepaTypa, Ky BigdyBae NOANHA, 3aneXuTb Bif, TEMNOOOMIHY i3 cepeaoBuleM. TOMY HaBiTb
AKLLO NOBITPSA B KiMHaTi nporpite oo 19°C, a CTiHM XONoaHi, nioanHa Bigdyysatume Oifbll HU3bKY
TemnepaTtypy i MEP3HYTMME.

Mpuknagm Toro, 9K Mu Big4yyBaeMo TemMnepartypy:

KiMHaTa

Mpuknapg 1: TemnepaTtypa NOBITPSA B npumiweHHi 19°C,

19°C .

Q 10523C Temnepartypa 30BHilHbOI CTiHM 12°C, TemnepaTtypa, sky
w«\/\/\ MW Biﬂ,‘-IyBaGMO-— 15,5°C. Hacnipok: nporpitu nosiTps
N . @ NN 0o 26°C, wob BiguyTn kKoMpopTHY TemnepaTtypy19°C.

4N
-T“é”oaé _ Mpuknag 2: TemnepaTypa NoBiTps B npuMileHHi 19°C,
Q 105330 TeMnepaTypa 30BHilLHbOI CTiHM 18°C, TeMnepaTypa, Ky
<4N\N\N Mu BiguyBaemo — 18,5°C. Temnepatypa i30/1bOBaHOI CTiHU
Buwa, Tomy 19°C pocrtaTHbO, WoO6 NoamnHa novyyBanacs
<N KOM®OpPTHO.

BucHoBOK: Tensoi3onqauia 0o3BoJiISE 30eperTn eHepriio, MeHwe obirpiBaTtu noBiTpqa

BCepeauHi NnpuMilleHHs W NiagBUIWLUTU KOMDOPT.

IHWi napameTpn KoMmpopTy

AkicTb noBiTpsa

AKLWO B 3aKpuUTE MPUMILLLIEHHS MOoTpansie HegoCTaTHbO CBIXKOro, 36arayeHoro KMCHeM, NoBiTps, TO
BOHO CTa€ HECBIXWUM, NepeBaHTaXeHM 3anaxamMn Ta BYrnekmucimm rasaomMm. Tomy 6yauHOK HeobXxiaHO
perynspHo nNpoeiTptoBaTn. BogHo4vac NpoBIiTPIOBaAHHA O03BOJISE NO30YyTMCSA BONOrOCTI, 9Ka pa3oM
i3 3a0pyAHEHHAM CTaHOBUTb HEOEe3MneKy Ans 300POB’'Ss MeLLKaHLLB.

Bonorictb

3aHanTo BOJIOre noBiTPA B NPUMILLIEHHI HE € KOMMOPTHUM. HagmipHa BOMOriCTb BIIMBAE, 9K HA HaLUi
OpraHiamu, Tak i Ha 6yanHk. BoHa 3MiHIOE CNPUAHATTS TeMnepaTypu B TEMJi i XONO4HI MOPWU POKY.
Y HaaTo BONOroOMy MPUMILLEHHI HAM XONOOHille B3MMKY i CNEKOTHille BAITKY, Yepes Te, WO Bonora
BMJIMBAE Ha 34aTHICTb NOTITU, 9Ka € NMPMUPOLHOI0 OXOJIOAXKYKYOI CUCTEMOIO OpraHiamy. TpuBana
BOJIOMICTb MOXE NOCNabuTn TENOBUIA ONip Ta CTPYKTYPHI NOKa3HMKM OyaiBenbHUX MaTtepianis. [deski
MaTepianu y BOJIOrOCTi CTBOPIOIOTb CMPUSTAMBE cepenoBuLle ana 6akTepin Ta rpmubkie, HeOe3neyHnx
0N 300pPOB'A MELLKaHLB.
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MoTik noBiTpsa

MoTOKKM NOBITPS MiABMLLYIOTbL TEMIOOOMIH 3a PaxyHOK KOHBeKL,i. YM BinbLlinii NOTiK, TUM XON04HIlE
BUW rnovyBaeTecs. BikoHHa pama, Kpi3b 9Ky «BUTIKae» Terne noBiTPs B3UMKY, LE HEraTUBHUA MPUKnaai,.
MOXMBICTb NEPEXPECHOI BEHTUNALIT BAITKY — MO3UTUBHUIA.

CtabinbHicTb TEMNEpaTypu NoBiTpSa

Y HeyTenneHomy OYAMHKY i3 HEKOHTPOJIbOBAHOIO CMCTEMOIO ONasieHHsa TemnepaTtypa 6yae 3miHoBa-
TUCS 4YacTo, BinbLle TOro, y KOXHIM To4ui 6yauHKy TemnepaTtypa Moxe 6ytn pisHoto. Obunaea asua
BUKITNKAIOTb AUCKOMOPT.

SMEHLUUTU 3aNeXHICTb Big eHepril

OckKinbku BiNbLICTb CNOXKMBAYiB HE BUPOONIAIOTb EHEPril0 CAMOCTIHO | HE € BTACHUKAMM MEPBUH-
HUX EHepPropecypcis, BOHW NMOBUHHI KynyBaTu NannBo (OepeBuHY, Byrinns, Topd...) 4nas onaneHHs
CBOiX byanHkiB. Lla cuTyauis pobuTb cnoxuBada 3anexHUM Bif, nocTavasibHUKa EHEPTii Ta PUHKY.
AKLWO UiHM NigHiIMalTbca abo NanmMBO CTae HEOOCTYMNHUM, CMOXMBAY CTpaxXaae.

TomMy yumMm MeHLIe eHeprii B crioXuBaeTte, TUM MeHLUe 3aJsiexuTe Big ii nocravYasbHuKiB!
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OCHOBI/I TEenJoBOro po3paxyHKy

Tenno — ue eHepriqa, 9ka NepexognTb Big OAHOrO AXepena ao iHWOoro, 9KuWo ixHa Temnepartypa
Biopi3HAETbLCA. MNMepenaya Tenna BiadyBaeTbCa TPbOMA LLAXaMW: TEMJIONPOBIAHICTb, KOHBEKLLS
i pagiauis. XapakTep i aKicTb nepegadi Tenna 0yayTb 3anexaTtu Bif, Pi3HUX NapamMeTpiB KOXHOIo
3i WNaxiB nepenadi: piBHa TeMnepaTtypu, XxapakTepmucTuku MaTepianis, BiTPY TOLLO.

Mpuknapg, i3 Yyawe4yko KaBu

Bopa 3akunae npu temnepatypi 100°C i HanmBaeTbes
y yaliky ans Toro, wob 3aBapuTtn Yain abo kay. Konu
MW MOCTaBMMO YallKy Ha CTifl, BOAAa BXe Oyae HUX4YOoi
Temnepatypu (npmbnmaHo 90°C). dAkuwo mmn 3abyagemo
Mpo Hei, TO BOHA OX0JIOHe A0 KiMHATHOI TemMneparypu.
BoHa He 3anmwmnTbCsa TEMJIOK, asne i He CTaHe XOJIOAHI-
WO, HiX Temnepartypa B KiMHaTi. Tenno rapa4yoro
oxepena (4aluku) 0yno nepenaHo XonoaHOMY IXepeny
(noBiTpto KiMHATK).

Tenno 3aBXAn pyxaeTbCs Bif, Tenniworo gxepena oo 6inbw npoxonogHoro. Mapsadi npegmeTtn y
MPOXONI0OHIN KiMHATI OXONOHYTb A0 KiIMHATHOI TemnepaTypu. XoNo4Hi npeaMeTn y Tenii KimHaTi
HarpilnTbCa A0 KIMHATHOT TemMnepaTtypu. Huxye My onmuwemMo Aekifnbka WnaxiB pyxy Tenna, ki Mo-
XyTb OYTU BiAMOBIAHO BUMIPSIHI.

TennonposBigHICTb

TennonpoBigHICTL — Le nepefaya Tensa 4yepesd mMacy martepiany. TennonpoBigHiCTb BUHUKAE, KON
eHepria 6e3nocepegHbO NepexoauTb Bif 0QHOro npeameTa [0 iHWOoro. AKLWo BM PO3MILLYETE CYN
y KacTpyni Ha NAUTI METANIEBOIO JTIOXKOIO, TO JIOXKA HArpieTbCs. Tenno nepenaetbca 3 Binbll rapsayoi
30HM (cyny) Ao Ginbl XONOAHOI (NoXKM). MeTanu — BiAMIHHI NPOBIOHVKM TENNOBOI eHeprii. [JepeBnHa
Ta NNacTuk — Hi. Taki «noraHi» TEN0NPOBIOHMKN HA3UBAKOTLCS i3onaTopamu. Came TOMy CKOBOPIAKA,
3a3Bu4an, 3pobneHa 3 MeTasy, ToAi 9K pydka — i3 AepPEBUHM YU NMIACTUKY.

30aTHiCTb MaTtepianis nepenasaTy TEMJIO BU3HAYAETLCA iX TEMJIONPOBIAHICTIO | MO3HAYaETLCA NiTe-
poo A (nmM6a4a). YM MeHLle uell MoKasHMK, TUM Binbluy i30AALUiHY BAACTMBICTL Mae maTepian.

[JaBainTte po3rnsgsHeEMO NOHATTH «ONOPY», WO € MPOTUIEXHUM A0 «NPOBIAHOCTI», i O3HA4Yae 3aaT-
HiCTb MaTepiany abo Habopy MaTepianiB NpPoTUAIATU Nepedadi Tenna.

Onip MOXe BBaXaTUCH XapakTepPUCTUKOIO edekTy idonauii. BiH 3anexunTb Big ABOX OCHOBHUX Mapa-
MeTpIiB: NPOBIAHOCTI I TOBLUMHN MaTepiany. Lle o3Havae, wo edekT izonauii 6yae 3anexatu Big, xa-
PakTEPUCTUKM MaTepiany Ta Moro TOBLUMHN.

R : Tennoswii onip (M*C/Batr)
t : ToBwmHa matepiany (m)
A TepmManbHa npoeBigHicTb (Batt/™m°C)

OTXxe, rapHuin yTenniioBa4y Ma€ HN3bKy NPOBIOHICTb
i BUCOKMA onip.
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KoxxeH maTepian moxe 6yt knacndikoBaHo 3a MOro 3A4aTHICTIO MPOBOANTM Tenno abo YnHUTK Ten-
noswuii onip. Mpwn ByAIBHMUTBI NPOBIAHUK, TAKNIA 5K MeTasl, BAKOPUCTOBYIOTb AN 3abe3neveHHs
CTIKOCTiI KOHCTPYKL,i, ane ans OOCArHEHHSA rapHUX TepPMalibHUX pe3ynbTaTiB BiH HE MOBMHEH TOP-
KaTUCS iHWKNX YacTuH Byaisni, aki € o6puMKn NposigHMKamu Tenna. MNpsme noegHaHHa OyaiBenbHUX
€1IEMEHTIB, BHYTPILWHbLOT YaCTUHN MPUMILLEHHSA i3 30BHILLUHbLOIO,
O MatoTb BUCOKY NPOBIAHICTb, HA3MBAKOTh TEPMaNIbHUM MOCTOM,
TOMY LLO BiH Y NPAMOMY CEHCi gonomarae Ternny nepexoonTtiu
i3 OOHOro Micugs B iHLLIE.

Mpuknap: Tenno i3 6yanHKy «Tikae» LUISXOM NPOBIAHOCTI Yepes
HEI30/IbOBAHY CTIiHY.

BHyTpiwHa Tennoisonguia 6yaisni nonomarae weualle odirpitm
/ npuMmilweHHsa. Lle o3Havae, wo ansg A4oCArHeHHa KOM$OpPTHOI
TemnepaTtypu B KiMHaTi 6yae NoTpibHO MeHLIe eHeprii. Ane ue
\ He 3abe3nedvye Tak 3BaHOi TepMalibHOiI Macu i NPM3BOANTbL OO TOro,
L0 30BHIiLLIHI CTiHM WWBNAOKO OXONI04XYIOTbCS BHOYI. Tenno oyae
- WwyKaTn CBil WNAX KPi3b HEI30NbOBAHI CTiHM, WO NOEAHAHHI

i3 30BHILLHIMW, IOKN HE «BTEYE» Yeped TepMasibHi MOCTW.

%

3a yMOBM 30BHILWHbOT TEMNJ10i30a9Lii 419 A0CArHEHHS KOMDOPT-

HOI TeMnepaTypmn y KiMHaTi NnOTPibHO Ginblie yacy. Ane BigbyBae-
4&— - TbCS NiABULLEHHS TEPMAJIbHOT Macu, L0, 3a YMOBWU NPaBUIbHOIO
obnawTyBaHHS, 3anMae MeHLE MOXIMBOCTEN ANS TePMasbHNX
L mMocTiB. Lle npnssoanTb 00 Oinbll repMeTU4HOi 00010HKK ByaiBNi
o Za i Kpaw,oi 3aranbHOi eHeproedeKTUBHOCTI, OCKiIbKM CTiHM OyayTb
r TpUMaTn TeNO BCEPEANHI JOBLUE.

—— e
Mpuxknagu pisHUX pIBHIB TEMNIONPOBIAHOCTI

3a [J0MnoMOoroto TEXHIYHOro NPUCTPOIO TennoBizopa MoXxHa nobda-
ynTU BTPATY TEMSA KPi3b Pi3Hi OyaiBenbHi MaTepianv. Ha npuknagi

HUXXYe 300paxeHo BYANHOK, SKMin BYS10 YACTKOBO

MOOEPHI30BAHO i3 NOKPALLEHHAM TENN0i304Lil.
Kamepa Hapae KkonbopoBe 3006paxeHHs Pi3HUX

TemnepaTtyp: Oinbll Tenni OiNAHKN NO3Ha4YeHi

«TerMIMMm» KONMbOPaMK (BiL, XXOBTOrO 40 4YEPBOHOr0).
XonogHi AinsgHKM NO3HAYEHI «X0NOAHUMN» KONbopa-
MU (Big, 3€N1EHOr0 A0 CUHLOIO).

Y ubOMY BUMAAKY CUHI KOMip O3Havae, Wwo aodpe

i301bOBaHI CTiHWM 330BHI XONOAOHI i Tenno

HE BrxoamTb y 30BHILLHIN NpocTip. XKOBTUIA KOMip

NnokKasye rapsyi CTiHW, Aki He Byno yTennexo,
TOMY TEMNI0 BUXOANTb HA30BHI.
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Tenno 3aBxam NPoxoauTb Kpidb OyAiBenbHUN MaTepian i3 HanHMXYUM R-noka3HUKOM (Ornopom).
Y 3B'A3Ky 3 UMM CTiHa 3aBXAW CKNaAaeTbCa i3 AeKiNbKOX pidHMXx matepianis. MNoTpibHO yHMKaTH
mMartepianis, 9ki MalOTb HU3bKUM R-NoKasHuK.

Mpuknap:
Llerna, nepes’'aHa gowika, rincokapToH BUCOKI HU3bKi
. R-nokasHunkn R-noka3Huku
MeTanesi
KPINJIeHHS
JepeBnHa Lerna
‘ MeTanesi
I3onauiiHnn I3onsuis KpinaeHHs

marepian

)

lNncokapToH

Cepepn BukopucTaHnx MaTtepianie caMme MeTaneBi KPinjeHHs cnpu-
YUHSAIOTb MOSBY TEPMasIbHOro MOCTY i BTpatu Tenna. [ekinbka

MeTaneBux geTanen He 3aBaoaayTbh 6araTto BTpaT, ane akuWwo ix

GinbLue, ue Moxe ctatn NnpodnemMoio.

KoHBekuiq

KoHBekuja — ue nepegaya Tensa LWIsXoM pyxy MOJIEKYN Y pianHax
Ta rasax. LLngaxom KOHBEKLi ra3u Ta pianHM pyxaloTbCs 3 XON04-
HOI 30HM 00 GinbL Tennoi. Hanpuknan, akwo KacTpynsa ans cyny
3pobneHa 3i ckna, TO MM 3MOXEMO NMOBAYNTU PYX KOHBEKLIMHNX
MOTOKIB. Mapsayilnii cyn pyxaeTbCst 3 HMXHBLOI 30HW, WO nigir-
piBaeTbLCA, HAaBePX, Ae XonogHiwe. Binbl XonoaHM cyn pyxaeTb-
ce, Wob 3arHAaTK Micue raps4doro. Llen pyx Mae KpyroBuii xapak-
Tep.

Y 6yniBni Takox BigOyBaeTbCA PyX Tennaa 3a paxyHOK KOHBEKL,i:
BCEPEOMHI KiIMHATM, MiXK BHYTPILLHIM MOBITPSAM i CTiHOIO, MiX CTi-
HOIO | 30BHILLUHIM MOBITPSAM.

YuMm cunbHiWni BiTep, TMM WBMALIEe BindyBaeTbCcs nepegaya
Tenna Wwnsgxom KOHBeKLii. TOMy B3VMKY CUITbHUIA BIiTEP 30inbLUyeE
BTpaTu Tenna.

Y GinbLIOCTI Crnopya KyTyu Mk ABoMa cTiHaMu abo Micusa 3'€QHaHHSA
HefockoHasi. Lle o3Havae, Wwo Ha Takux OinsgHKkax MOXyTb YTBO-
proBaTUCA HE3HA4YHI MOTOKM MNOBITPS.

flk 3a3Ha4YeHO BuLye, YUM OinbLie AOCTyn A0 30BHILIHbOIro NMOTOKY MOBITPS, TUM CKOpilie

BTpa4YaeTbcsa Teruio. [JoBeaeHo, L0 3MEHLUEHHS KiZlbKOCTi cnabkux micuyb (MeHLe KYyTiB

y 6yaiBni) Ta yBara [o geraneii npu OHOBJIEHHI BiKOH i BUKOPUCTAaHHI i3onayiiHnx ma-
Tepianie BUNpaBaoOBYETLCS Y AOBroTpuBanii nepcrneKkTusi, BpaxoBy4Yn 30epexeHHs

eHeprii i TepMasibHUN piBeHb KOMPOPTY.
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Papiauisa
Pagjauis — ue nepegaya Tenna Yyepes enekTPoMarHiTHi Xxsui.

Yci 06'ekTn 3 TEMNEpaTypPo0 BUMPOMIHIOIOTb TEMJO.
Papiauii He noTpibHa Hislka MaTepianbHa OCHOBa A/ WOro
nepepnadi. Paaiauito BUNpOMIHIOITb 6araTto PisHUX axepen.
Hanbinbl BaxnuMBi ONng noMellkaHb TUNW paaiadii — ue co-
HAYHE TENnNoBE I CBITNIOBE BUMNPOMIHIOBAHHS, 30KpeMa nap-
HUKOBUI ePEeKT, AKUA BOHO CMPUYMHIOE.

Pagijauis moxe nornuHatucs n sBigbusatumcs. Li napametpu
3asexaTtb Bif XxapakTepucTukn maTtepianis, 0cobaMBO Bif,
KONbOPY Ta TUMy MOBEPXHI.

Bnnue pagiauii Ha OyAiBni Ta IXHE NPOEKTYBaHHSA

COHSAYHUI UMK 3MIHIOETBCS NPOTArOM YCbOro POKy. BriTKy COHLIEe CTOiTb BUCOKO Y HEDI, a B3UMKY
3HaxXoAUTbCS HNU3bKO.

® ® A - Migtiy
B - 3axin
@ YepBeHb
(2) BepeceHb/BepeseHb
/ @ TIpyaeHsb
A B
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B3MMKyY COHLIE 3HAXOONTbCS HUXKYE, | COHSIYHI
MPOMEHI MOXYTb NOTPANNATU B OYANHOK KpPi3b
BiKHA.

CoHsa4Ha pagjaljs — Le 0e3KOLTOBHUI eHep-
reTUYHUIN pecypc, Wo gonomarae obirpisatu
MOMELLUKaHHS.

BniTky COHUE 3HaxoaAuUTbLCS BULLE, TOMY 00
OyaiBni noTpanuTb MeHLa NOoro KiNbKiCTb.
Ockinbku 0birpie He NOTpPibGeH, 3axnUCT Bif
COHLSA MOBEPX BIKOH A403BONINTb 0OMEXNTHU
[OCTYN COHSIYHMX MPOMEHIB i 3anobirtn ne-

perpisy.

Ce30HHI poCNnHK, Hanpuknag WUpPOKOANCTI
nepesa, ue iwe ogHa MOXJIMBICTb CTBOPUTU
TiHb BRITKY. Konn pgepesa BTpaTATb NUCTS
B3VMKY, OJ19 COHAYHOIO CBiT/1Ia HE 3a/NLWNTb-
CS HISIKNX MEePEroH.



HiyHa papgiauia

BHoui nepeHeceHHs Tenna WNAXOM pafialji 34iiCHIOETbCA Big, Tenaoro OyanHKYy A0 XONOAHOro
30BHILIHLOIO cepenoBmuLa Kpidb BikHa. Lle Takox nposs BTpatu Tenna. LlbomMy nerko moxHa 3ano-
06irTn, AKWO BUKOPUCTOBYBATU Xanto3i abo Henpo3opi wtopu, wod 3akpuUTU BikHA BHOMI.
Lle 3aowaantb 0o 10% eHeprii.

U.(Batt/m® * °C) HEMAE LLUTOP € UTOPK

3BUYAHE CKJ10 5 4

NOABINHE CKJ10 2,9 2,3

TepmanbHa Mmaca

Lle TepmiH, WO xapakTepm3ye 30aTHICTbL 3bepiratn Tenno B matepiani. Lieih napameTp Moxe 6yTun
BUKOPUCTAHO ANS PeryfioBaHHA pPiBHA TemnepaTtypu BcepeavHi 6yaisni. Yum 6inbia tTepmanbHa
Maca, TUM TpuBarniwe BOHa MOXe NPOTUAIATK BTPaTi Tenna. g 3aaTHICTb Marxe NMoBHICTIO 3ane-
XXNTb Bif, Macu maTtepianiB Ta iXxHbOi NMMTOMOI Baru. Yum 6Ginblia nutoma Bara, TMM Bulla TepMalb-

Ha Maca.

AeHb: Hiy: 36epexeHe Tenno
TENNO HAaKONUYYETLCA Yy Martepiani. BUBINIbHAETLCS 3 MaTtepiany.

Lle ctae ocobnnMBO akTyanbHUM Yy CMEKOTHI NiTHI MicsL, KONW A04aTKOBE COHSIYHE Ternsjo CTBOPIOE
HaBaHTaXXEHHS Ha OropPOKYKOUi KOHCTPYKUii 6yaieni. BoeHb Tenno HakonuyyeTbcs y marepianax,
a BCepeavHi npumileHHa 36epiraetbcs KoMpopTHA TemnepaTypa. BHoui TemnepaTtypa B npumi-
LLEHHI 3HMXXYETbLCS, | Teno, Wo 3b6epiranocsa y marepianax, BUBINbHAETbCS W NiATPUMYE KOMMOPTHY
TemnepaTtypy. Hium Oinblua TepManbHa Maca, TUM nisHilwe 6yae BUBINbHEHA O04aTKOBa TensoBa
eHepris.
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g(oﬂu,enu,iﬂ Tennoisonauir

Y nonepegHix poaginax My po3rasHyn, SKUMK WAsSXaMm MOXe TpaHCNopTyBaTucy Ternso. Tenep

MW HaB4YMMOCS 3anobiratv Tennonepenadi n yrpumMmysaTn TEN0 BcepeanHi dyaisens. Mu e Hasu-
BAEMO Tennaoi3onsuieto (yrenneHHam). Tennoisonauia — ue yHUKHeHHs abo CKOPOYeHHs nepexoay

Tenna i3 NpuMiLLeHHS HA30BHi. [nsa Toro, wob aocartn epekTUBHOI i304Lii, MM MOBUHHI NnamM'saTa-
TN NPO TPU LWGXK BTpaTK Tenna.

I3onquisa cTiH

Konu igetbcsa Npo CTiHM, TO TEMNNO BTPAYa€ETbCS, B OCHOBHOMY, LUGXOM TENJONPOBIAHOCTI y Ma-
Tepianax. Tomy meTop idonsauii nepenbdavyae 3MiLHEHHS iICHYIOYOT CTiHXM MaTepianoMm, WO He €
MPOBIAHNKOM.

Ham notpibeH maTepian, WO HEe NPOBOAUTbL Tenno. Halkpalimii i3oNaTop — Le Bakyym, KU 3ano-
6irae KOHTaKTy Mk aTOMOM MaTepiany i atTomamum NoBiTps. Ane abCoNOTHOro Bakyymy Ha 3emni
HEMaE, NOro CTBOPIOIOTb NINLLE B YMOBAX ChNeLliabHUX HAyKOBMX OOCHIAIB.

MeTolo i3onauinHoro maTtepiany mMae 0yTn, HaCKiIbKU Le MOXJTMBO, HABMMXKEHHSA 00 CTaHy BaKyymy.
Onsa uboro mm cnpobyemMo 3aTpumaTtii NOBITPS BCEPEAMHI MasleHbKOro 06'eMy, Hanpuknaa, y niHo-
nnacTi, y CO/IOMi 41 B NOABINHOMY CKJ10-MNakeTi.

s EdekTnBHMI i30049UINMHKUIA MaTepian NOBUHEH MaTu

7 r =
- :. il masly NUTomy Bary.

ﬁno Ao = 0.0 0 . . <. .o < <

0,00 fo- 25 aoem KoxeH matepian Mae pisHuit i3onauinHmin ecdekT, aKkui

WEN 6 T2 WS WLt MU 3a/1eXnTb Bi NOro XapakTepUcTuK.

IMHT::'I’;::I‘;T’?’; 1 [lns BU3HAYEHHSA XapakTepuCcTUK BU MOXeTe 3BepTa-
“I“Iiiiiiiii‘ﬁ'\m .5 TUCS 00 MapKyBaHHS BMPOOHMKIB abo 00 3BEAEHOI
| RO | Tabnuui «lncTpoBaHa kHUra mMaTepianis», WO HaBe-

OeHa y noaartkax.

lNMopiBHsiHHA MaTepianiB

JasainTte po3rngaHemMo i3oNn4uiHi BNacTUBOCTI Pi3HUX MaTtepianis. Bulie 3ragysanocy, Lo BU3HAYU-
T edDEKTMBHICTb i30/K9LINHOr0 MaTepiany MoXHa 3a AOMOMOrol TennoBoro onopy R.

Ina npuknagy npunycTMMo, WO HamM HeobxigHa cTiHa 3 TennosBum onopom R=5 m?°C/Bartr.
Tabnuus HuxYye nokasye, ska TOBLUMHA MaTepiany noTpibHa Ans O0CArHEeHHS GaXaHoro rnokasHuka.
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MATEPIAJI TOBLLUWHA CTIHW, NOTPIEHA OJ1A R=5

ULEMEHT T=5,0m
LLErJ1A T=2,5m
COJIOMA T=0,5m
HATYPAJIbHA BOBHA T=0,21m
NIHOMJIACT T=0,2m

3asBuMyait CTiHM CKafaloTbCsa 3 LWapiB MaTepianis i3 pi3HOO TennonposigHicTio. Ansa Toro wob nia-
paxyBaTu 3arajbHy eHeproe@ekTUBHICTb CTiHK, HEODOXiOHO NopaxyBaTu TEMJOBUIA ONiP KOXHOro
wapy i noTiM gogaTtn pesynbTatu.

BisyanbHa npes3eHTauia pidHMX LwapiB Ta ix 3HadeHb (nipamiga wapis i epekTUBHICTb).

LiemeHT 60 cm Llerna 40cwm +
R=0,6 R=0,39 +
3aranbHuin R=0,6 3aranbHunin R=2,89
LUerna 40 cm + + naHesnb i3 OepeB’'sHOro BOJIOKHA 6 CM

R=0,39+ + R=0,6 +
3aranbHuin R=7,02
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ICHY€E 4OTMPW OCHOBHWX TUMNU i3014LLT.

BoeHa/BaTa — iHOA| ii HA3MBaOTb KOBAPOO a00 CTLOOAHOIO I30MALIEI0 — MPOAAETLCA Y M'AKNX PY/IOHAX

abo nnuTax /Matax pPisHOMaHITHOT TOBLUVHW. HanbinbLu TMNOBWIA BapiaHT — MiHepasbHa Bara, 3pobneHa

3i ckna abo MiHepanbHOro BosiokHa. Lle ctanaapTHUIA MaTepian ans isonsiuii NoOpoXHbLOro ropuLLa, TakoX

4aCTO BUKOPUCTOBYETLCS 15 i3014Lii TOHKMX CTiH i Nig, AepeB'aHOo Nignorot. JOCTynHi TakoxX iHWi Ma-
Tepianu, Hanpuknag HaTypanbHa BOBHA. HeobXiaHO BUKOPUCTOBYBATM 3aXUCHY Macky Ta pykaBuLii, KOJIn

rpauroeTe 3 MiHepasibHOK BaToro!

Cunyya isonguia — cunyuynii matepian, 3po0neHni i3 rpaHyf, Kopka, BEPMUKYNITY, MiHEPAbHOI
BaTW abo BOJIOKOH LLEN0N03M, NPOAAETLCH Y MillkaxX. BiH 3BMYaHO 3acunaeTbcs Mix 6ankamu
Ons isonsauji npocTopy oaxy. 3aBAsknM CBOI €eNaCTUYHOCTI € ideanbHMM BapiaHTOM Ans ropuuia
i3 KyTamu i nepenoHamMmmn, abo Tam, Ae BiACTaHb MiX 6ankamu € pi3HolLo.

Isonsauia, wo BAyBa€ETbCHA, 3p00ONEHA i3 BOrHECTINKNX BOMOKOH LLENO03U, NEPEPOBNEHMX ra-
3eT abo MiHepanbHOi Batu. NMoBMHHA BCTAHOBAIOBATUCS Nuwe npodecioHanamu, ki 6yayTbe BU-
KOPUCTOBYBaTK cneujianbHe obnagHaHHA, Wwo6 BAYTU CUNYYMA MaTepian y cneujianbHi BiOKpPeEM-
NeHi OiNgHKM MeBHOI rNnbuHU. MaTepian MoXxe 3anmuaTmncs CUNyYmMMm, KO BUKOPUCTOBYETLCS
ans isonauii ropuwa, abo NpMeaHyeTbCA A0 MOBEPXHI (Y4M MiX cOBOOK) nMpu i3onsuii CTiH Tow,o.

XKopcTkKi i3onqauiiHi JOWKU — Tak 3BaHi «MaHeni» — MOXyTb OyTU BUKOPUCTaHI ANng i3onsuii CTiH,
nignoruv um cteni. BoHn 3pobneHi 3 niHonnacTty, Takoro sk nonictupeH, noniypetaH (PUR) abo noniizo-
uianypat (PIR). Jowkn i3 PUR i PIR € ogHuMK i3 Hankpalmx i3009UinHUX MaTepianiB LWMPOKOro
BXUTKY, OCOBMMBO KOS HEAOCTATHBO MiCUS A5 3aCTOCYBAHHS iHLWIMX MaTtepianis.

JKopcTki i30onauiviHi JOLWKM MOBUHHI OyTM po3pi3aHi Ha YaCTMHM MEBHOIO PO3Mipy, TOMY O/ BCTa-
HOBJIEHHS1 HEOOXiAHO 3anpocuTn daxisLg.

LLlykaloun ekonoriqyHuin i3oNsLUinHii matepian, M1 NOBMHHI BPaxoByBaTU YOTUPW HACTYMHUX KPUTEpIi.

EdekTuBHiCcTb
Lle o3Hauae, wWo i3onsauia noBMHHa npautoBatn edpekTnBHoO, abo, sk 6ya0 NokasaHo BuULLEe, MaTu
BMCOKUI Tennosui onip R.

A OoBroeiyHicTb

MaTepian ang OyaiBHMUTBA MOBUHEH OYTU CTIMKMM i CNYXWUTWU OOBro, K i 6yaienga, po3paxoBaHa
Ha TpUBaNUn 4Yac BUKOpPUCTaHHA. LiNcHo, isonauia 6yamMHKy — ue JyacTuHa OyaiBHMUTBA, L0 He
MOXe 3[4iMCHI0OBATMCA YacTo. Hanpuknan, aKkWwo i30NauinHi matepiany 3aknageHi BcepeanHi CTiHU,
3 4acoM HixTO He Oyae namatu ii, abu nepeBipUTU CTaH iI30NSLLi.
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I30nKUinHi MaTepiann MOXYTb 3a3HaBaTU NOLLIKOOXKEHb:

Hes3HauyHi 3cyBu

M'aki maTepiann MOXyTb 3MOpPLLYBa-
Tncs abo npocigaty 3 Yacom, 0cob-
JIMBO LE CTOCYETbLCS i30N4uii BEpTU-
KallbHUX CTiH i gaxy, abo izonauii y
rOpn30oHTaNIbHOMY MOJIOXEHHI 3 CU-
ny4ynx mMaTtepiasniB 41 BOBHU.

'pn3yHM Ta KoMaxu

Jlerki Ta M'aki i3onauinHi matepianu
HabinblLue NPpMBabNOIOTb TPU3YHIB.
PU3yHN He iagaTb camMux i3ong-
LinHUX maTtepianiB, OKpPiM MiHO-
nnacTty, ane 3aBAaldTb MEXaHIYHUX
nowkoaxXeHb. Cunydi matepianm
He 0o BNoOoOW rpnayHam, sKULO
TaM HemMae TMOPOXHMH. HeobxigHo
BXMBATU MEXAHIYHUX METOoaiB 3a-
XUCTY: OepeB'saHi OOLWKW, wWwTyKa-
Typka, ciTka, TowO. HOBA CYLUIJIbHA HENPUOATHA

Komaxm He igdaTb XXOOHOro marepiany, I30NALISA Al ol Pt

KpPiM AepPEBUHMN.
OCHOBHMIN BOPOT i30/15Lji — TEPMITH, LALLifb, TOLLO.

Bonora

7k Mn 3ragyBanu, BOSIOra MOXe MOLKOOUTU BHYTPILWHI 03006n0BanbHi MaTepianv. Bonora takox
MOXe MNOLWKOAUTU i30M4UinHi MmaTepiann. HaTtypanbHi matepianu, WO He MPOMWAn cneuianbHoi
06pobkun, Taki sk conoma, 6yayTb 0COBAMBO YYTAMBI 4O BOJIOMN i3 PU3VUKOM YTBOPEHHS MICHABW.

OCHOBHI goxxepena BOAOrv: ooul, BoAgHa napa B MoBiTpi, GinbTpar i3 rpyHTY, NPOCOYYBaHHA.

HeobxigHo BpaxoByBaTu L0 iHPOPMALLiO NPY BCTAHOBJIEHHI i30NSALLT.

IcCHYe OBi OCHOBHI cTpaTerii Ana 3anodiraHHs HaAMIpPHIA BONOroCTi:

® BigseneHHs | BUIy4eHHS: BUKOPUCTOBYBATM NOPUCTUIA MaTepiasn, noTpanisioym B KU, Boaora
BMBOOUTbLCS HA30BHI.

® EnokyBaHHSA: 3anobiraty 0yab-aKoOMy NOTPaNITHHIO BOJIOrM, BUKOPUCTaBLIM Oap’'epn Ta 3axmcT
(riopoizonguis TOWoO).

BorHecrTiikicTb

Y NPUMILLEHHI MU HE MOXEMO YHUKHYTU PUSNKY BUHUKHEHHS MOXEXi. 3BMYANHO, OCHOBHUIM PU3NK
CTaHOBUTb Te, WO maTepiann s3aropatbed. OcobMBO BENUKUIA BiH ONA NPOAYKTIB XiMIYHOro BU-
POGHULITBA, TaKMX AK NiHOMMACT abo nosiypetaH. Moro MoxHa 3MeHLIUTM, BUKOPUCTOBYIOHN Ma-
Tepianu 3 BUCOKOI NMMTOMOIO Baroto, ik CnpecoBaHa cosioma abo aepeBuHa.

HeobxioHo 6paTu 00 yBaru e ogMH pU3nkK: TOKCUYHUIA OnM y pasi 3aropaHHsa! Konm npoayktu
HEOPraHiYHOrO MOXOOXEHHS rOpsATb, TO AUM CTAa€ TakuM camo Hebe3neyHum Ons nanHu,
aK i nonym's. ng 3anobiraHHa UMM pu3nkam HeobXxigHo:

® BkopucToByBaTV HETOKCUYHI MaTtepiann.

® CTBOPUTK 3axXMCT iB0NALINHMX MaTepianiB Bif BOrHO 3a AOMNOMOrol0 LWTYKaTypku abo iHWux
CTiIKMX 00 BOFHIO MaTepianis.
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MaTepianu NMoBMHHI OYTN HETOKCUYHUMU | HE KaHLLEPOreHHUMU s OyaiBenbHUKIB a00 MeLLKaHL,B.
Pn3uvk MOXyTb CTBOPIOBATU Pi3HI PEYOBUHN:

® YacTuHkM abo MiKpOCKOMiYHi BONIOKHA (K a36ecT).
® Buknaun rasis: neTki opraHivyHi Cnoaykm TOLO.
® Baxki meTanu.

HeobxigHO CKOPOTUTK, HACKINIbKN LLEe MOXJIVMBO, KiSIbKiCTb €Heprii, L0 BUKOPUCTOBYETLCA, Ta 0bcar
3abpyaHEHHS, WO YTBOPKOETLCS Mif, Yac BUPOOHMUTBA MaTepianis. 3BMyarHO, MaTepianm, BUroToB-
NIEHi NPOMUCNOBUM CNOCOO0M, BinbLue BMNAMBaOTb HA AOBKINNNA, HiXXK HEMPOMUCIIOBI .

TN TENJIOI30ONALT

HATYPAJIbHI LUTYYHI
® PocnvHHI: WBWOKO POCTYTh, Hanpuvknan: miHepanbHa Ta ckngHa BaTa,
HEeBeJsKi BTpaTu eHeprii npu BUPOOHULITBI. niHOMAacT TOLLO.

. . ® EHEeproemMHe BUPOOHULITBO.
® TBApPWHHI: HEBENVKI BTPATN EHEPTii

npv BUPOOHULLTBI. o BVIKOpVIC_TOByIOTbCFI HEBIOHOBJIOBAHI

BUYEPMHI pecypcu.

® |3 nepepobneHnx martepianis:
3MEHLLEHHS KiNIbKOCTI BiOXoA4iB,
BUNpaBAaHi He3Ha4yHi 3aTpaTtn eHeprii. ® [loTeHLiHO Hebe3neyHi anga 340poB's.

® YTBOPIOOTHCA Biaxoam (Pi3nyHi i XiMiyHi).

LLLoG AKICHO OUiHUTK eKONOTiYHWIA cnig, NOTPIOHO BpaxyeaTu 6arato napamMmeTpiB:
@ Bukuon MapHUKOBUX rasiB Npu BUPOOHMLTBI.
‘ EHepreTuyHi BUTpaT Ha BUPOOHMLTBO Ta ekcnjyaTalLlito.
@ BuuepnyBaHHs NpUPOaHMX pecypciB.
@ BnnuB Ha 6iopisHOMaHITTS.
® ToxcnuHicTs.
® BuTtpatn BOON.
@ YrsopeHHs Binxopis.

MeToaun yrtenneHHsa

My MOXEMO BULINNTN TPU OCHOBHUX LUNSAXW YTEMJEHHS CTiH: BHYTPILHS i30/14LUi5, 30BHILLUHS i30/15-
Lisg Ta po3nogaineHa izonauis. KoxeH i3 MetoaiB Mae CBOi nepeBarv n HeOoiku Ta MOXe BNpoBaf-
>KyBaTMUCS 3a AOMNOMOrol0 pPidHMx matepianiea. OKpeMo BapTO PO3rASHYTO METOAU YTEMSEHHS BiKOH.

K 34INCHUTN yTEMNNEHHS:

® Bu3HaunTun «cnabki micusa» 6yaisni, B 9kMx BiaOyBarOTbCA HaMbIiNbLLi BTpaTK Tenna.

® 3p0obuTK BNBIP MiX 30BHILLIHBOIO i BHYTPILUHBLOI i3015LEID.

® By3HaunTK epekTUBHICTb: TennoBui onip (R) i HEOOXigHY TOBLUMHY i30NSLINHONO MaTtepiany.
® 3BEpHYTU yBary Ha po3paxyHOK BOJIOrOCTi Ta BEHTUMSLL.
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® O6paTtn MmaTepian: HaTypanbHUIA abo WITYYHUA (BUPOONEHNI NPOMMUCNOBO) AMB. «lnocTpoBaHa

KHUra martepianis», WO B 4OAATKY.

® [ligpaxyBaTn M KyNUTW OOCTATHIO KiNbKiCTb MaTepianis.

® [paBuIbHO BCTAHOBUTU YTEMJIEHHS.

® [lepeKkoHaTUCS, LLIO BCi 3HAIOTb, IK 6E3NEeYHO KOPUCTYBATMCS YTEMIIOBAYEM (Hanpuknaa, WrykaTyp-
Ka Big miHOMAACTy Ierko Bianaaae HagiTb MPM HE3HAYHUX yaapax).

® PerynapHoO nepeBipsATy CTaH i30M1ALii | 32 NOTPedbun ycyBaTn NOLLKOOXKEHHS.

Lle BCTAHOB/EHHS i30KLIAHONO LWAPy 3 BHYTPIWHbOI YaCTUHW CTiHN.

@ 3o0BHiwHa wWTyKaTypKa.

® Crina.

@ Is0nauiiiHnin matepian.

HA3OBHI

@ LUtykaTtypka abo rincosa naHesb.

®_

BCEPEOVHI

NMEPEBATA

HEOONIKN

® He 3MiHIOE 30BHILLIHLOrO BUrASAy Oyaieni.

® He noTtpebye Lwwapy CTilkoi A0 Boan
LUTYKaTYpKn abo 0ONULIIOBAHHS.

@ LlIBnauie HarpiBaeTbCs MOBITPS
B MPUMILLEHHI.

Mpuknapu:
Minonnact + ¢daHepa
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@ [NpuMilLeHHS, e BCTaHOBIOITb Take
YTEMNEHHS, HEMOX/TMBO BUKOPUCTOBYBATHU
3a NMPU3HAYEHHSAM MPOTArOM PEMOHTY.

©® 3MEHLUYE PO3MIp KiMHATH.

o LLBnale oxonookyetbcs NOBITPS
B MPUMILLLEHHI.




MaHeni 3 ouepeTy
+ rincoBi OoLWKN

3o0BHILWHSA i3onauia 6ygisenb

CknagaeTbCs 3 i30MSLIAHOIO Wapy Ha 30BHILLHIMA CTOPOHI CTiHW.

@ 3osHiWwHA wTyKaTypKa
@ 1z0n50jiiHKit maTepian HA3OBHI

® Crina

@ LUtykatypka abo rincosa naHesb

MEPEBAI'A

BCEPEAVHI

HEOONIKN

@ HenTpanisye TepmMasibHi MOCTW.

® bynisnsa nuwaetTbca Tennoo GinbLu
TpUBanui yac.

® 3a6e3nedvye Oinbll cTabinbHYy TEMMNepaTypy

@ Moxe 3MiHUTK 30BHILLHI BUrnaa oyaisni.

® [loTpebye BinbLl TPMBANOro Yacy
Ha po3irpis.

Mpuknap,

MiHonnacT + wTyKaTtypka

Conoma abo oyeper + Lwap rJvHU
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MeToto € oTpuMaHHA edeKTUBHOI i3onauii i, BogHo4Yac, 36epexeHHs nepesar TepMasibHOi Macu.
BoHa nongarae y BUKOPUCTaHHI MartepianiB, AKi BAKOHYBATUMYTb i3014LIMHY QYHKLIO | B TON caMmuii
yac 6yayTb CTPYKTYPHMM KOMMOHEHTOM.

@ 30sHiwHs wTykaTypka.

@ Matepian posnogineHoi isonsuji.

@® LtykaTypka a6o rincosa naHenb

HA3OBHI BCEPEOVHI

O+ ®

MEPEBAI'A HEOOJIKN

® |30n4Lig 1 TepManbHa maca. ® Jlnwe gnsa HoBux Gynisesb.

@ Hentpaniaye TepmasibHi MOCTHU. ® B 3anexHocTi Big, obpaHoro metoay,
LiHa Moxe 6yTu BUCOKOIO (NoAdBifHa CTiHA).

Mpuxnagn

TiOKM 3 COJIOMOIO + LIap FANHN

MiHonnacTt + noAagiHa cTiHa
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YTenneHHsa BIKOH

fIKicHe BIKHO — L& Ha4iHUA 3aXUCT Big, xonoay, wymy, nuay. NpobnemHi BikHa MOXyTb NPU3BECTU 0
3HAYHOI NepeBuUTPaTV eHeprii Ha onaneHHs. Y cepegHboMy, 15—30% Tenna BTpavyaeTbCa Yepes BikHa.
LLlo6 3anobirtn BTpaTtamMm, MOXHa MOLEPHI3yBaTW BikHA, BCTAHOBMUBLLM CKionakeTn, abo AeLweBo T1a
Nerko yTenamTun BXMBaHi AepeB'sHi BikHa 3a J0NOMOro, Hanpuknan, CUNiKOHOBOI CTPIYKU.

MEPEBAT

HEAOOJIKN

BcTaHoBMEHHSA cknonakeTa:

® [[epMeTUNYHI, 4O3BONSAIOTL ICTOTHO
3HU3UTK BTPaTK Tenna.

® flKicHi BikHa — O0OBrOBiYHi.

® Jlerko OOCTYrHi Ha PUHKY.

BigHOBNEHHSA CTapuX BiKOH:

® Jlerko Ta A4OCTYMNHO 3p0OUTU BNACHOPYM.

® 36epiraetbCs BEHTUNALS NPUMILLIEHHS.
® ExosnoriyHo Ta 6e3neyHo o 340pOoB's.

BctaHoBneHHsS cknonakeTa:

® MoXXyTb BUHUKHYTU Mpodnemm
3 BEHTUALLIEID NPUMILLLEHHS.

® MoXyTb OYTM BUFOTOBJIEHI
3i WKIOMBUX PEHOBUH.

® Bucoka BapTiCTb.

BigHoOBNEHHA CTapuX BIKOH:

® BigHOBUTK AyXe MOLWKOOXKEHHI cTapi
BikHa HEMOXIMBO, BOHU NOTPEOYIOTh

3aMiHWN.

® JleweBo.

Mpuxknapgu

BiaHoBNeHHs cTtapux BIKOH

(HeoOxigHO 3arnoBHUTY NPOCTIP
Mi>K KOPOOKOIO Ta pamMoto BikHa
creujanbHOK CUNIKOHOBOIO
CTPIYKOIO).

BcTaHOBNEeHHA cknonakeTa

(CamocCTiliHO BCTAHOBUTW 00OATKOBE CK0O abo 3aMiHUTUK
BikHaQ Ha MPOMWCNOBI CKAOMNAaKeTWU, OOCTYMHI HA PUHKY). || |
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%HTpOHb BOJIOrocCTi

HanyacTilwe nmTaHHs KOHTPOJII0 BOSIOrOCTi HEAOOLUHIOETLCS | HE BPAxXOBYETLCS, Y TOM Yac siIK BOHO €
KPUTUYHMM. Bonorictb MoXxe cTat NpuyYrHOIO Npobnem K Ans 300PO0B's N0AVHW, Tak | ans Oynisenb-
HUX MaTepiani..

Binblue Toro, nokpatleHHs i3onsauji 6yaieni BogHo4Yac o3Havae NiaBULLEHHSA rePMEeTUYHOCTI NpUMI-
LWEHHS i, BiAMOBIOHO, NOFIPLIEHHS MPUPOAHOr0 (MEXaHIYHOr0) OOMiHY MOBITPSM MK BHYTPILLHIM

i 30BHILLHIM cepenoBULLEM. TOMY KONU NAAHYETE MOKPALLNTM i30/15LLiI0, 3BEPHITb YBary Ha BEHTUNSA-
uito, abu rapaHTyBaTu, LLO i30MKUIMHI MaTepiany He OyayTb NOLIKOOXKEHI, a HeobxigHa UMPKYNsLisa

noBiTps byne 3abe3neyeHa.

BnpoBag)>xeHHS1

MepLuoo NpUYMHO0 BONOrocTi B OyAiBi € HM3bKA AKICTb POBIT. Byab-akunii BUA, pobiT NoBUHEH ByTK
BMKOHAHWI AKICHO Ta 3 rapaHTIiEl0 3axX1CTY Bid, BOSOTA.

Kpisb WinvHu B maxy Boga notpanuia B Lap Ctena Gyna 3pobneHa 3 TPaaULINHOIO Wwapy
i3onqauii, nowkoauna isongauinHnm martepian rMVHN 11 epeB'saHoi TMpcun. BikHa 6yno 3amiHeHO
i rincoBy naHenb. Hacnigok: 4epes HeBenuky Ha HOBI NNACTUKOBI, SKi € BiNlbll rePMETUYHUMMU.
KiNbKiCTb BOAW HEOOXiAHO BCe poOuTM 3aHOBO! B peaynbrtari 4epes HecTady BEHTUNALUT LWTyKa-

TypKa noLiKoaXeHa BOJoroto.

Y umx OBOX BMNagkax CTiK ons BoAu (3i CXoAiB i 3 NigBiKOHHA) BUKOHAHUM HenpaBuibHO. Bonora
MPOHMKAE y Matepianu CTiHX Ta YTBOPIOE MNICHABY BCEPEOANHI.

27



TepmanbHi MOCTU

TunoBoto € npobnema TepMasibHUX MOCTIB: Lie Hei30/1bOBaHi AiINAHKY, WO 3aMLLIA0TbCS XON0OAHUMM
B3MMKY. Bonora 3 nosiTpa y NPUMILLIEHHI OCiAae Ha HUX KOHOEHCATOM, YTBOPIOOYN MIICHABY.

bpak BeHTUNALIT

Mpobnemoto € Bpak BEHTUNALL I, 0COBNMBO NiCNs yTenNeHHst ctapux Oyaisens. Y pedynbTaTi BCTAHOBMEH-
HS Biflbll repMETUYHNX BIKOH PIBEHb BEHTUASALIT SHUXKXYETLCA. TOMY PU3NK BUHEKHEHHS MJTiICHSBU 30iMb-
LUYETBCS.

BeHTunsuisa

AKLWo B pe3dynbTati yTenneHHs oyaisni npupoaHoi BeHTunsLii Oyae HenocTaTHbLO, HeobXiaHO 3a6e3-
MeYnTU LITYYHY.

MexaHiyHa cucTtema

Haiibinbl HagiiHum BMOOpom Gyae BCTAHOB-
JNIEHHA BEHTUNAUJMHOI CUCTEMMW, Hampuknag,
i3 BUOaeHHsaM nosiTpda. Ceike MOBITPs 3axo-
ONTMME 4epe3 cheujasibHi OTBOpM 3 0OHOro
Ooky (1), y Tol Yac sk crneuiasibHUIA NPUCTPIN
(4, 5, 6) byoe BUOANATM BUKOPUCTAHE MOBITPS.
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Hanbinbl nerknin i gelweBmin cnocidé BEHTUISALiT — Le BikHa. BUKOPUCTOBYIOUM «MPUPOLHY» BEHTUIISLLIO,
BiKHa 11 ABepi NOTPIBHO pPerynspHo BiaKpMBaTK.

B3nMKy BaXXIMBO OCBIXXUTY MOBITPS BCepeauHi 6e3 3Ha4yHOoi BTpaTtn Tenna. Mm nponoHyeMO AeKinbka
BapiaHTiB ana 3abe3nedyeHHss ePeKTUBHOI BEHTUNSALLT 3 ypaxyBaHHAM MOpPU POKY, TUMY BiKOH i MOX-
JNIMBOCTI NepexpecHOi BEHTUASLII.

_~ |
BIKHA | ABEPI HABMPOTU 3UMA 2-4xB.
MOBHICTIO BIAKPUTI BECHA/OCIHb 4-10xs.
(MEPEXPECHA BEHTUNSALIA) niTo 12-20xB.
_~
YACTKOBO BIOKPUTI BIKHA,
A OABEPI HABIMPOTU 3UMA 4-6xB.
BIAKPUTI NOBHICTIO BECHA/OCIHb 8-15xB.
(MEPEXPECHA BEHTUNSALIA) niTo 25-30xB.
MOBHICTIO BIOAKPUTI BIKHA,
A OBEPI HABIMPOTHU ® = 3UMA 4-6xB.
3A4YUNHEHO BECHA/OCIHb 8-15xs.
(LULOKOBA BEHTUNYUIA) niTo 25-30xs.
YACTKOBO BIAKPUTI BIKHA, ® »
A OABEPI HABIMPOTU . 3UMA 30-75xB.
3A4YNHEHO BECHA/OCIHb 1-3rog.
(LUOKOBA BEHTUJISALLIA) niTo 3-6roa.
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Texomenp,au,ﬁ'

Y pamkax npoekty «Po3BMTOK MiCLEBOro noTeHuiany nnas noOyToBOOro COHAYHOrO OMaseHHs Ta
nigirpisy BoAuv i TepMOIi30a4ujii y CinbCbKUX Ta BigOaneHux pamoHax B kpaiHax CxigHoi €sponwu
Ta KaBkagy (CEK)» ekcneptn ¢dpaHuy3bkoi opraHnisauii GERES sk nmapTHepu npoekTy po3pobunu
aganToBaHi MeToau YTeryeHHs, ki 6 MakcumanbHO Miaxoaunm Ons MicLeBUX 0ocobnmBoCTeln
B YKpaiHi Ta py3ii: xapakTepuctuka OyauHKiB, KniMaT, Tpaauuii N1 HaBUYKW.

Tak, 3a onomMorn MicueBux NapTHepiB B YkpaiHi Ta Mpyaii, a TakoX 3any4eHnx TEXHIYHUX eKCNepPTiB,
MicueBux ¢axiBuiB i gocsig4YeHux melwlkaHuiB GERES ouiHunm noTtpebu, oocTtyn A0 MiCLEeBux maTte-
pianiB i HaBMYKM OYAIBHULTBA B KpaiHax NPOEKTY.

Cneuianicty ouiHiOBanu AOCTYMHI HA MICLLEBOMY PUHKY i30M1UIMHI MaTepiann, 9k BUPOOIeHi npoMumc-
JI0BO, TakK i HaTypanbHi. BpaxyBaBLun epekTUBHICTb METOAIB, BapPTiCTb eHeprii Ta piBeHb iIHBECTULLN
ONa Pi3HUX MEeToaiB, BU3HAYUIN HaNOINbLL €KOHOMIYHO N eHepreTUiHO ePekTUBHI 3axoaun, y ToOMy
4YUCi YTENNEHHNA Oaxy Ta BiKOH.

BopgHouac opranisauis GERES ctBopuna
LocnigHy Moenb i BUKOHasa TepMalbHi
PO3paxyHKM Ha MOAENI KNacMYHOro ansg
KpaiHn OyauHky. o4YaTKoBi poO3paxyHku
MicueBux NoTpeb B onaneHHi 6azyBanucsa
Ha MNPUNYLLEHHI, WO OYANHKN MOBHICTIO 912150 C qn;;(\)n:néuq
HarpiTi 40 KOMPOPTHOI TemnepaTypu Npo-

EHEPrOE®EKTUBHUN kBT roa./m*

DPAHLIA
2012

: >
TArOM BCbOrO OMNasOBaJIbHOrO nepioay. 1512 230 D

Binbwl pgeTanbHi QOCNiOXEHHA nokasanu,
wo OinbWicTeb poanH HamaraetTbcs 36e-
perTu rpoLli, a TOMy He TPUMAE onasieHHs
BBIMKHEHUM MPOTAromM Uinoi nobu, peski
poOVHK HaBiTb He onanTb OYAMHOK
MOBHICTIO, a INLLIE OCHOBHY YaCTUHY.

2312330 E

500 YKPATHA

HEEHEPIOE®EKTUBHUMA

[Mepwmrin BACHOBOK AOCNIAHUKIB: YKPAIHCHKI
OyOVHKM € HaO3BUYAMHO HEeHeProeeKTmB-
HUMM i3 NPUBAN3HUM CNOXUBAHHAM eHeprii 357
Ha piBHi 500 kBT roa./m?, sk e My 6a4nMmo 0
Ha MaJltOHKY.

21%

3a 3pobneHnMU NigpaxyHkamMmm BU3HAYMAN . :
po3noain BTpart Tensa Mix pisBHUMK YacTun- Vv matog

Hamu Gyaisni: mignora, nax, CTiHW, BikHa 23%‘ BES 130Nl

" OBepi, BEHTUNSALIA M TepMasibHIi MOCTMW.

B ykpaiHcbkmnx 6yanHkax HanbinbLw Tenno-
BTPATHMMU, @ TOMY MPIOPUTETHUMU ANIS
i30M14Uii, € gax Ta 30HU BIKOH i ABEPEN.
3aBAsKMU yTENNeHHIo Aaxy i BIKOH MOXHa 12% 9%
nocarnytn 40% eKoHOMil.



Mepion, OKYNHOCTI

MeToa, po3paxyHky nepiogy OKynHOCTI:

® OuikyBaHa eKOHOMiISI.

® PiyHi BUTpaTK eHeprii Ta KOLWTIB HA OnaneHHs OyauHKy.
® BapTiCTb yCix MaTepianiB i pobiT 3 yTEMIEHHS.

EKOHOMIYHUA AHANI3 (npuknap)
LlopiyHi BUTpaTn

o LLlopiyHi BUTpaT Ha eHeprilo Ana OnasieHHs TUMNOBOrO YKPaiHCbKOro OyauiHKY —
5000 rpH./pik.

o 30% 36epexeHHs o3Ha4dae 36epexeHHs 1500 rpH. Ha pik.

IHBecTMLIT ana isonauii gaxy (ropuwia) Ta gepeB’sHUX BIKOH
e [lBa gHi poboTtn (1 nmpodecinHmnm pobiTHMK i 2 pisHOpoboumx) - 900 rpH.
® 160 conom’ssHux TiokiB aas 80M° mnowi x 6 rpH./Tiok = 960rpH.
. 4910 rpH.
® [nunHa + nmicok = 300 rpH.
® 2 yb6a OGpyckiB Ta AOWOK (AKWO no ropuwy Tpeba xogutn) = 1500 rpH.
® ligpoisonaujinHa nniska (32m%), usaxu ta iH. = 200 rpH.

® CunikoH B Tybax, cusikoHoBa cTpidka 150 rpH./BikHO = 1050 rpH. (7 wrT.)

Mepiog, noBepHEHHA iHBECTULIA CTaHOBUTb Big, 3 o0 4 pokKiB
(B 3anexHOCTi Big MicueBUX LUiH Ta Big TOro, Y1 BUKOPUCTOBYETbCS
nnaoLa).

BuGip maTepianis

Hux4e npepncraBneHe MopiBHAHHA Pi3HUX i30M19UiMHUX MaTepianiB. Pa3om i3 LiHOlO, LOCTYMNHICTIO
Ta 3HAYEHHSM TErJoBOro ONMoOpy MW BKA3YEMO MOTEHLINHUI BNJMB HA 300POB'A Ta €KOJIOoriyHe
MOXOMXXEHHSA MaTepiany. BpaxoByloun Ui NMOKA3HUKM, CONMOMa W O4YepeT MalTb CYTTEBI nepeBaru
Hag, iIHWWMN.

_ COJTOMA OYEPET ﬂEgIEE’AﬂH' CKJIOBATA | mHOMNACT

BAPTICTb (© ©) © ©
®
® ®
© ©
© ©

BinbLle Toro, yci matepianu, KpiMm COIOMU Ta O4epeTy, He BUPOBNAIOTLCS JIOKANbHO, a iIMMOPTYIOTbCA.
MicueBi rpomagy MaloTb NOKIAAATUCS Ha CTPOKU 1 YMOBUM NOCTa4YaHHS iHO3EMHUX BUPOOHUKIB.

3[10POB’4 © ©
EKOMOXOOXKEHHS © ©
JOCTYMHICTb © ©

R-3HAYEHH4A k® @j

O 06|06

O6wupatoum MicueBi matepiann, My NIATPUMYEMO MICLEBY OisNbHICTb 3i 300pY 1 3aroTOBKM LMX MaTe-
pianis.

Binblie Toro, yci micuesi maTepianu He nepenbdadayloTb CKIaAHOT TEXHOMOrIT, noan 3 OyaiBeNbHUM
[OCBIAOM LiNIKOM BMNOPAKTbCH 3 HAMU CaMOCTIVHO.

| ocTaHHE, Ui MeToam HanbinbLL OeLlesi.
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YBIMKHWI CLQI!I_I!I.E

XVBNIKOM®OPTHO!

Haknap: 5000 np.
Apyk: Hecteposa J1.0.
Po3noBCIOAXYETLCA 0E3KOLUTOBHO.




YTEIMNJIEHHA BYOAUHKY:
KOM®OPT | EKOHOMIA



