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V]IK 620.9:662.61.004.1
L.P. OJIIMHUYEHKO

KuiBchkuii HallioHaJIbHUI YHIBEPCUTET TEXHOJIOTIH Ta qU3aliHy

EKOHOMISA ITPU OITAJIEHHI ITPUMIIIIEHHA 3A PAXYHOK
BUKOPUCTAHHSA MATEPIAJIIB, 1O BIZIBUBAIOTH TEIIJIOBE
BUITPOMIHIOBAHHAA

Y cmammi poszenanymo npakmudnuili mMemoo eKOHOMIi menjoenepeii 3a paxyHox
Kpawo2o ympumanHs meniogo20 GUNPOMIHIOBAHHS 8CepeOuni npumiujenus. 3 yiclo Memoro
NPONOHYEMbCA  BUKOPUCMAHHA — NOBEPXHI  CMIiH, sAKA  Kpawje  8iobusac  mennoge
sunpomintoeants. Hageoeno npukiaou makux noeepxoHv, NPOEEOeHO Ol HUX PO3PAXYHKU,
suUYUCTIeHa NOMENHYINIHA eKOHOMIS 3a PAXYHOK iX GUKOPUCTAHHAL.

Knwuoei cnoea: mennoge 6UNpOMIHIOBAHHS,  YMENAEHH:,  BUNPOMIHIOBANbHI
81ACMUBOCMI, EKOHOMIA.

CporonHi, 4Yepe3 3pOCTaHHS BapTOCTI EHEPropecypciB SK HIKOJIH TOCTPO CTOITh
NUTAHHS €KOHOMII TerutoeHeprii. B cygacHoMy OyMiBHUITBI 11€ TUTaHHS BUPIIIYETHCS TOCHTD
MPOCTO: B CTIHHM 3aKJAJA€ThCS YTEIUIIOBAY, TUM CaMHUM 30UIbLIYEThCS TepMiuHuN omip. B
cTapux OyaiBIISX MUTAHHA BUPIIIMTU CKIIAIHIIIE.

Icnye nBa criocoOu yTenieHHs TakKuX OyAiBelb:

1.3oBHimHA 00poOKa TEmIo30ALIMHUMEU NaHensiMu. OpHak, 4yepe3 HEeoOXiIHICTh
yTeIJIeHHs BCl€i OyMiBii, I[iHA TAKOTO MPOEKTY BUCOKA, 1€ crmoci® OUIbII BUTIAHUNA IS
NpPUBATHUX OYIMHKIB.

2.YTenneHHs OyiBii 3cepeIuHH.

TennoizondAuis OyaiBiai 0€3yMOBHO BaKJIMBa, OJAHAK BUMIPH IOKa3ylOTh, 110 (IIpH
HOpMalbHIM  Temnoizomsauii) 1o 70% BTpaT Temjga BHUHHUKAIOTH Yepe3  TEIJIOBE
BunpomiHioBaHHg [1]. Uepe3 Te, 10 TeIUIO BCEepeAMHI MPHUMILIEHHA IEpelaeTbes, B
OCHOBHOMY, 4e€pe3 BUIIPOMIHIOBAaHHS TEIUIOBUX XBWJb, BaXXJIUBO BPaxoBYBaTH L€l BHJ
nepenadi Tera. TemmoBuii MOTIK 4epe3 BHIPOMiHIOBaHHA npu Temmeparypax 4-100 °C
ctanoBuTh 50-80% 3aranbHOTO TETIOBOTO MOTOKY [2].

06'ekm ma memoou oocnioxycenns. O0'€KTOM TOCIIDKEHHS € TMPOIEC TEIJIOBOTO
BUIIPOMIHIOBaHHA Ta HOro BiAOMTTS pI3HUMU MarepiajaMy JJs 3MEHIICHHS BUTpAT Ha
OTIaJICHHSI.

Ilocmanoeka 3aedanna. Metoro poOOTH € OIIHKA €KOHOMIi 32 PaxyHOK MOKPHUTTS
CTIH TIPUMIIIEHHS MaTepiajaoM, 0 BiIOUBAE TETJIOBE BUIMPOMIHIOBAHHS, & TAKOXK BU3HAYCHHSI

ONTUMATBFHOTO BiIOMBAIOYOTO MaTepiany.
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Pe3ynomamu ma 062080pennsn. 111006 36KOHOMUTH KOIITH HA OMAJCHHS, MOTPiOHO
3MEHIIIUTH CyMapHHH TOTIK TeIia 3 MPUMIlICHHs. TeruioBuil MOTiK 3 OyIb-AKOI CUCTEMHU
CKJIAJIA€THCS 3 TPHOX CKJIAJOBUX — KOHBEKIIIi, TEIIONEpeaayi Ta BUIPOMIHIOBAHHS

QSaF. = QKOHB. + QTCHJ'I. + QBl/ll'lpOM.

3MEHIIYIOYH KOXHY 13 CKJIQJI0BUX, MU 3MEHIIYEMO 1 cyMapHHUH moTik Tera. [lepmri
JIBI CKJIAJIOBI TEIJIOBOTO IMOTOKY 3MEHIIYIOTh 32 PaxXyHOK TEIJIOi30JIsMii, Ha OCTaHHIO X
TETUIOI30JIAIISl BIUIMBAE Majao. Mu OynemMo po3isgaTH OCTAaHHIO CKJIAIOBY, a caMe IOTIiK
TeIUIa 32 paXyHOK BUIIPOMIiHIOBaHHS. Tak JUIsl CHCTEMH JBOX CIpPHX TUI, IIO MPEICTABISIIOThH
co00I0 HeoOMe)KeH1 MapaliesibHi IUIOIIMHY, TEIUIOBHM TMOTIK dYepe3 BUIPOMIHIOBAHHS
BU3HAYa€eThCs 3a 3akoHoM Credana-bosbiimana.

QBI/I]‘[pOM. = 6812(T14 = T24)’
e12=(1/e1+ /g2 - 1),
me o = 5.67 - 10° Br/m’K* — crana Bonblmana,e, — NIpHBEICHI BHIIPOMiHIOBAIBHI
BiacTuBOCTI, T1 — Temreparypa rapsdoi Ta T; — TemmepaTypa XOJIOIHOI TIOBEPXHi. €1 U &
BHUIIPOMIHIOBaJIbHI BJACTUBOCTI TEIUIOI Ta XOJI0IHOT TOBEPXHI.

Hwx4ve HaBeneHa TabauIs BUIPOMIHIOBATIBHOI 3JATHOCTI PI3HUX pevoBUH. J[oBKHHA

xBUI A= 8-14 MKM, 110 BiJIMTOBia€ TUTIOBIH TOBKHMHI XBUJI1 TEIIJIOBOT'O BUIPOMIHIOBAHHS TIPU

KIMHaTHHMX TeMrepatypax [3].

Tabnuus 1. BunpoMiHioBaibHa 31aTHiCTh MaTepiaJiB

Marepian BumnpomintoBansHa | Matepiain BumnpomiHtoBanbHa
371aTHICTE 371aTHICTD
AmtoMmiHieBa ¢onbra 0,02-0,1 dapba(6ina) 0,80-0,91
Cpibiio 0,02 dapba(uopHa) 0,80-0,91
Xpom 0,02-0,2 [Tamip 0,92
30110TO 0,01-0,1 [Tykarypka 0,91
Crann(ToHKa) 0,12 AcdanpT 0,90-0,98
3amizo(nonipoBaHe) 0,06 Mins 0,05
3aiizo(3 ipikero) 0,85 JlepeBo 0,90
Cki10 0,95 Llerma 0,93
Beron 0,85-0,95 ITnactuk 0,95
Bamno 0,36-0,90 A3zbect 0,95
Mapmyp 0,93 Kepamika 0,95

Sx BumHO 3 Tabn. 1. HalOUIbIIy BinOuBarouy (abo HallMEHIy BUIIPOMIHIOBAJIbHY)
BIIACTUBICTh MaroTh MeTanu. Ciia 3ayBaXUTH, [0 BUIPOMIHIOBAIBHI BIJIACTUBOCTI E,
HABOAATHCS Ui ONTHYHO TJAAKOI TOBEPXHI 3 BIAHOIIEHHSAM JO HABKOJIHUIIHBOTO
Cepe/IoBUINa 3 MOKa3HUKOM 3ajioMyieHHs N = | (Bakyym, rasu). HasBHiCTh TOBCTHX(OLIBIINX

3a TPUPOJHI) IMIAPiB OKHCY Ta MIKPO-HEPIBHOCTEM Ha TOBEPXHI METANlIB MOXKE 3HAYHO
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BIUIMBATH Ha ONTHYHI KOHCTaHTH. Came depe3 1ie, BHOIp MOBEPXHI Ta TOBIIMHU METaJEBHX
TUTIBOK BU3HAYAETHCS, MEPII 33 BCE IXHIMH TEPMOMEXaHIYHUMH BIIACTHBOCTSIMH: MEXaHIYHOIO
MIIHICTIO, IOPCTKICTIO, CTIMKICTIO 10 KOPO3ii.

[lincraBumo nani B piBHAHHSA Credana-bonmpumana, mis domeru g1 = 0.05, &
npuiimaemo pisauM 0.9, T1 = 60°C T, = 15°C 1 oTpuMaeMo pe3yJIbTaTH.

Tabmuus 2. BrpaTu Tenj0Boro BUNPOMiHIOBAHHS

Marepian Bumnpowminioroua 31aTHICTh BrpaTtu uepes temsose
BHUITPOMIHIOBAHHS (BT/MZ)

AmtomiHieBa (oibra 0,05 15
Cranb(TOHKA) 0,12 36
Ckio 0,95 264
Beron 0,85-0,95 251
Mapmyp 0,93 259
dapba 0,80-0,91 239
I[Tamip 0,92 256
[ltykaTypka 0,91 254
Hepeso 0,90 251
Iermna 0,93 259

3 Tabn. 2. BuUmIMBae, 10 HaMEHII BTpPaTH TEIUIOBOTO BUIIPOMIHIOBAHHS IpHU
BUKOPHUCTAHHI aJOMIHI€BOI (osibrd, TOOTO BoHa Ha 95% edekTuBHIilIE BiIOMBAE TEIJIOBE
BUIPOMIHIOBAaHHS HDK Iieryia. TOBIIMHA IUTIBKUA aIOMIHIIO, TIPU SIKiM BiAOyBaeThCs TOBHE
nornuHaHHg [Y BUNpoOMiHIOBaHHS 3 JOBXKHHOIO XBuIi A = 10 MM, gopiBHioe 0,12 Mk,
Takox wiHa 1M? € BiIHOCHO HEBUCOKOK B MOPIBHSAHHI 3 HITUMU MeTaaMu (30J10TO, CpibIio),
a oTke 3arpaTd € MeHmMMU. Came TOMy AJis 130JiAL1i BCepeAUHI MPUMILIEHHS JOLLIBHO
BUKOPHCTOBYBATH atOMiHI€BY Qoibry. [Ipu BukopucranHi (oyibra 3a CTIHKaMH paaiaTopis,
TpyO, XOJOJMIBHUKIB, KOMI'IOTEPIB, OYAb-IKHX MPHUJIA/AIB 110 BUIPOMIHIOIOTH TEILI0, MOYXKHA
3eKOHOMUTH. Oco0IMBO KOPUCHO BUKOPUCTOBYBATH BiIOMBAaIOYl BIACTUBOCTI MaTepiajiB npu
130141 CTIH K1 6e3M0cepeHbO KOHTAKTYIOTh 3 HABKOJIHILHIM CEPEIOBHIIEM.

OniHUMO €KOHOMIIO KOIITIB NP MOKPUTTI CTiH BiIOMBaOYUM MatepianoM. J{Jis nporo
OyZeMO MOpIBHIOBATH TEIUIOBI BTPATU 3 MOKPUTTAM allFOMiIHIEBOIO (DOJIBIOI0 1 O€3 MOKPUTTSI.
Sk BHAHO 3 Tabi. 2. BTpAaTH TENOBOTO BUIIPOMIHIOBAHHS Ha M’ HarpiBadya Ui LErJIH
CTAaHOBIATE 259 Br/M%, st ¢donbru — 15 Br/m°. Hexaii Baprictb 1 kBt/rox = 0,5 rpH, Toxi
BTpaTH Ha TEIJIOBOMY BMIIPOMIHIOBAaHHI B Micsl g uernu 93 rpH, donbru — 5 rpH. B
pe3ynbpTaTi OTPUMYEMO eKOHOMir0 88 TpH Ha 1 e HarpiBHO1 TUTOMII 3a MicsIb. Tak sk
BiIOMBAIOYi BIIACTUBOCTI Opaiuch Ui ONTUYHO TJIAJKOI MOBEPXHI TO OTPUMAaHi KOIITH

MOYKHA JIJIS1 OLIIHKM PO3AUTUTH Ha TPH, OTpuMaeMo npubim3Ho 30 rpH eKOHOMIT 3a MiCsIb Ha
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m® HarpiBuoi rtom. Bapricts 1 M2 Gobru ckiaanae mopsiaka 10 rpa/m’, 1e 3HAYHTS, 1O Yac
OKYIIaHHS MOKPUTTS (DOIBrO0 — MEHIIIEe MiCSIIS.

AmominieBa (onpra He €auHUN e(DEKTUBHMUI Marepiaj, IO J03BOJISIE €KOHOMHTH
BiIOMBAIOYM TEIUIOBE BHIIPOMIHIOBAHHS, BIJIHOCHO HEJABHO HA PHUHKY 3 SIBUJIHCS
teruioz0epiratoui  papou. dapbda sBisie cOO0 TONIMEPHY MATPHIIO Ta CHEIiaIbHUAN
HaroBHIOBaY  (Mikpo-cdepu). Mikpo-chepu mnpenacTaBisitoTh COOOK  MMOPOIIOK, IO
CKJIAJIAETHCS 3 MIKPO YaCTHMHOK — MYCTOTUINX cep, ki MOXKyTh MaTu aiameTp Big 10 go 200
MKM Ta TOBUIMHY CTiHOK 0,5-2 MkM. Bing po3Mmipy 4acTHHOK, MaTepiany, 3 SKHX BOHHU
3po0IieHi, Ta iX KiTbKOCTI B (ap0i i OyayTh 3asie)KaTu XapaKTEPUCTUKHU B IIisioMy [4].

Eneprosbepiraroui BIaCTHBOCTI MOKPUTTS JIOCSTAIOTHCA 332 PAaxXyHOK MoJimMepu3ariii
CKIIaay, SKUM TMICNs BHCHXAHHS MEPETBOPIOETHCS Ha IIUIBHY 1 HpyxkHY MeMmOpany. B
MeMOpaHi 3HAXOAAThCS MiKpochepH, M0 BiJOMBAIOTH 1 PO3CIBAIOTH MOCTYHMAIOYHHA TOTIK
TEeIu1a, BOHU 3/1aTHI BigOuBatu Oim3bko 90% iH(pauepBOHOrO BUIIPOMIHIOBAHHS 1 OiNIbIIe
80% BHAMMOTO COHSYHOTO CBiTJIa. [HIIUMHU cloBamu, eHepros3bepiraroua ¢apba BUKOHYE
GyHKIIT «KJIIMaT-KOHTPOJIIO», BOHA HE MPOIYCKA€E BIITKY rapsye MOBITPsA B MPUMILICHHS, a
B3MMKY YTPUMYE TEIJIO BCEPEANHI OYAIBIII 1 MEPEIIKOKAE MOTPAIUITHHIO X001y [4].

Bucnoexu. Ilpu onaneHHi NpUMIIIEHHS BTPATH TeIjla Yepe3 BUPOMIHIOBAHHS MOXYTh
OyTH 3HAYHUMH. 3T1HO 3 HALIEIO OL[IHKOO, iX MO’KHA CYTTEBO 3HU3MTH, SIKIIO MOKPUTU CTIHU
HaBOPOTH 0O0irpiBaya IOBEpXHEI, IO BIJOMBAa€E TEIUIOBE BUIIPOMIHIOBaHHS. Takoro
MOBEPXHEI0 MOXKe OyTH, HampuKiIaj, adtoMidieBa ¢onbra. ExoOHOMIS CTaHOBUTH MPUOIHM3HO
30 rpu/micsip Ha 1 M ONaTIoBaIbHOT ronil. Yac OKynaHHs CTAaHOBUTH MEHIIIE MICSIIS.
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