IHHOBaUilHI mexHonoeii 8 apximekmypi i 6ydisHuumei

3MOYYyBaHHS HE BCTAHOBJICHO 3HAYHOTO €HEpro3oepirarouoro epexry, skl MaB O MOJIATaTH B
3HIKEHHI TEXHOJIOTIYHUX TEeMIIepaTyp HarpiBaHHS MOAM(DIKOBAHUX B’SDKYUUX MPH HPUTOTY-
BaHHI ac(pabTOOCTOHHUX CyMIIlIeH Ta iX YIIiIIbHEHHI.
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JTOCJII)KEHHA BOTHE3AXUCTY BYJIIBEJIBHUX KOHCTPYKIIIHA
3 IEPEBUHMU AYBY

Ha Tenepimmniii uac B CBiTi 4nMaso CydyacHUX 1HHOBAIIHHUX OyAiBebHUX MaTepialiB sKi
BCe OTbIIIE MPUXOAATH HA 3MiHY HATYpaJlbHUM IPUPOAHIM MaTepiajgaM TaKUM SIK JepeBruHa. Ale
3alUT Ha €KOJIOT1UHICTh, HATYPaJbHICTh, IPUPOHICTH B HAIIOMY YpOaHICTUYHOMY CYCHUIbCTBI
aumaeTbest Ao tenep. OHUM 3 OCHOBHHUX 3aBJIaHb KOYKHOI JEMOKpaTH4HOI JlepxaBu € 3a0e3re-
YyeHHs 0e3MeKku B CycHinbcTBi. TakuM YMHOM TOTepeKEHHS Haa3BUYailHUX CUTYyaIlil, MiHIMi-
3allisl IX HeraTUBHUX HACIIAKIB IIPU 3aCTOCYBaHHI J€pPEBUHHU B OyAIBHUITBI € aKTyaJbHOIO Hay-
KOBOIO ITPOOIIEMOIO.

OpnHuM 13 cioco0iB BOTHE3aXUCTy JIEPEBUHM € IpocouyBaHHs. [Ipu nokanbHOMY BIUIMBI
KOPOTKOYAaCHOTO JIKepera 3alajloBaHHs BOTHE3aXUCHI MOKPUTTS YCKJIAIHIOIOTh TOPIHHA Jepe-
B'SHUX KOHCTPYKI1H, OJIETTIIYIOTh TACIHHS MOXKEX1, a B s/l BUNIaKIB BUKIIOYAIOTh MOKJIMBICTh
HOoro BUHUKHEHHS. Y OUIBIIOCTI BOTHE3aXMCHUX 3aC001B 1X e(heKTUBHICTH 3aJI€KHUTh BiJl KITbKO-
cTl 00po0OOK, HAaHECEHHS Ha MOBEPXHIO, L0 3aXHIIA€eThesl. IIpu 3acTocyBaHHI BOIHE3aXMCHUX
IPOCOYYBAIBHUX 3aC001B KUIbKICTh 00POOOK I TOCATHEHHS [-01 rpynu BorHe3axucHoi edek-
tuBHOCTI cknanae 3—4. Jlns JICA — 3.

BornesaxucHa npocouyBaHHs I€PEBUHU 3/1IHCHIOETHCS IBOMA METO/IaMU — METOJIOM T10-
BEPXHEBOTO HAHECEHHSI 1 METOJIOM ITHOOKOTO MPOCOUYCHHs. MeTo 1 TMO0KOT0 MPOCOYEHHS J10-
I[ITHHO 3aCTOCOBYBATH IS MOTMEPEIHBOT 00POOKH BUXITHOI IepeBUHU a00 BUPOOIB 3 IEPEBUHH
HEBEIIMKUX pO3MipiB. MeTo/ MoBepXHEBOT 0OPOOKHU 3aCTOCOBYIOTH JIJIsi 0OpOOKM TOTOBUX Oyi-
BEJILHUX KOHCTPYKIii. JlepeBuHa, 06pobiieHa nmpocouyBalbHUMHU CKJIaiaMu, 30epirae cBoro da-
KTYypY, IO POOHTS 1 3aTpeOyBaHOIO Y BHITAKaX, SIKIIIO BUCYBAIOThCS BUCOKI BUMOTH JI0 IEKOpa-
TUBHHUX XapaKTEPUCTHKaM BUPOOIB 3 JepeBUHU. PeuoBUHM, K1 B pe3yJbTaTi BBEICHHS B Jiepe-
BUHY 3MEHUIYIOTh ii TOPIOYICTh, HA3UBAIOTH - aHTHUIIPEHU. J[is1 aHTUTIIPEHIB Ha MPOLIEC TOPIHHS
JIEpPEBUHM TOSICHIOETHCS] TAKUMHU MEXaHI3MaMHU:

- PEUOBUHHU, BBE/IEHI B IEPEBUHY MOTJIMHAIOTH TEIUIO HAa CBI1M HArpiB 1 TEPMIYHUI PO3KIALL;

- ra30mno/1i0H1 Heroproyvi MPOAYKTH TEPMIYHOTO PO3KJIaJaHHS aHTHUIIPEHIB pOo30aBISIOTh
rOpIOYi Ta3y B MPOCTOPI HAJ ICPEBUHOIO;

- B pe3yJIbTaTi TEPMOAECTPYKLii aHTUITIIPEHIB YTBOPIOIOTHCS 1HTIOITOPU peakiiid, 1o mpo-
TIKAIOTh B 30H1 TOPIHHS HAJ MIOBEPXHEIO JEPCBUHU;

- QHTUIIPEHHU 3MIHIOIOTh MEXaHI3M peakiliii TepMOJIECTPYKIIii AEPEBUHU B OIK yTBOPEHHS
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Heroprounx razonoaionux mpoaykti (CO2, H20) 1 mopucToro nmoBepxHeBOro KapOoHI30BaHOTO
wapys;

- 3aMo0iraHHs PeaKilii reTepOreHHOro TOPIHHS NMUISIXOM 130JIA1I1s] TIOBEPXHI BYTJICIICBOTO
1apy Bifl KUCHIO MOBITPSL.

MeTor0 poOOTH € BCTAaHOBJICHHS BIUIMBY MOPOJU ACPEBUHU HA €()EKTUBHICTh BOTHE3aXMC-
HOT0 3ac00y Ha MpUKIIai [epeBuHu ay0y Ta 3aco0y JJCA. OTpuMaTH 3aeKHICTh BOTHE3aXHCHOT
e(heKTUBHOCTI 3ac00y BiJ KiJIbKOCTI 00pOOOK Ta KUIBKOCTI CyXOT0 3ac00y i1l 0OpOOKH.

BuripoOyBaHHs TPOBOIATH HA TPHOX 3pa3kax. 3pa30K TPUMAIOTh Y MOIYyM'T MalbHUKA TPO-
TAroM 2 XBWIMH. Yepe3 2 XBUJIMHM MOJavyy a3y NPUIMHAIOTH 1 3aJUIIAI0Th 3pa30K B MpUIal
JUISL OXOJIO/IKEHHS 10 KIMHATHOI TeMiepaTypu. OXoloKeHrH 3pa3oK JepeBa BUHMAIOTh 3 Kepa-
MIYHOTO KOPOOH 1 3BaXKYIOTh.

3a pesysnbTaT BUIPOOyBaHb MPUIMAIOTh cepenHe apuMeTHIHE TPbOX BHIIPOOYBaHb. 3a-
JISKHO BiJ] BEJIMYUHU BTPATH MacH 3pa3KiB, BU3HAUEHOT 3a KiIacu(iKaiiHUMU METOAOM BUIIPO-
OyBaHb, BOTHE3aXHCHE MOKPHUTTS a00 MPOCOYYBAIBHMN 3aCi0 HaJIeKATh 0 TAKUX IPYI BOrHE3a-
XUCHOT €()EeKTHBHOCTI

Tunu 3pa3kiB, MO TOCTIHKEHO — nepeBuHa ay0y oopobiena JICA Bix 4 no 6 pasis. [lpu
JOCITIJDKEHHI HaBEICHUX 3pa3KiB HAMH OOpaHO Cepe/Hl 3HAYeHHs HaBENICHI B MPOTOKOJIAX BHU-
npoOyBaHb, TAKAM YUHOM JUIsI KOXKHOTO THITY 3pa3ka, ImapamMeTpHu BUMPOOYyBaHb MPHUBENEHI SIK
cepenHe apupMeTHIHE TPbOX BUIIPOOYBaHb.

[IponieHT BTpaTH MacH 3pa3ka 3HAYHO 3MEHIITYETHCS IIPU BBEICHI OLIBIIOT KUTBKOCTI CyX0Oi
CYMIllli BOTHE3aXHUCHOT0 3aco0y, alle MiHIMajbHa KIJIbKICTh IPOCOYYBaHb JJIs TOCSITHEHHS Tep-
101 TPYNH BOTHE3aXHCHOI eeKTHUBHOCTI ckianae 6. s epeKTHBHOTO MPaKTHYHOTO BHKOPHC-
TaHHs 3ac00y 0e3yMOBHO Ma€ BEIUKE 3HAYCHHs KUIbKICTh 00poOoK. Bif 1i€i xapakTepucTuku
3aJISKUTH LiHA 00POOKH, KUTBKICTh CKJIa Ty, 4ac MPOBEIECHHS POOIT.

[Ipu po3paxyHKy (haKTUYHUX BUTPAT BOIHE3aXHMCHOTO CKIAAy AJs AOCATHEHHS HEOOXin-
HOTO CTYTIEHIO BOTHE3aXUCHOI €)eKTUBHOCTI, OOy 10BaHAa 3aJI€)KHICTh BIJICOTKOBOI BTPATH Macu
3pa3Kka MpH CTaHJApTHUX BUNPOOYBaHHAX. OTpHMaHa 3aJ€KHBICTBIPOIIEHT BTPaTH MacH 3pa3-
KOM JIEpeBUHU AyOy MpH CTaHAApTHUX BUIMPOOYBAaHHAX B 3aJIEXKHOCTI B1Jl MAaCH CyXOi PEUOBUHU
BUTpa4yeHo1 Ha 00poOKy 3pa3ka. JlocToBipHICTh anpokcumarii R* = 1.

[Ticnsa BUuKOHAHHS MOCHiKEHHs BorHe3axucHoi edextuBHocTi JICA nepenbadeHe B HOp-
Max Ha NMpHUKIaJl 00poOKH AepeBUHU y0y, MO>KHA MTpOaHai3yBaTH BOTHE3aXHUCT 1HIIUX MOPIJT
nepeBuHu. [lin yac monepeaHix AOCIIIKEHb BXXE€ OTPUMaH1 BOTHE3aXUCHI XapaKTEpUCTHKHU OC-
HOBHMX BOTHE3aXMCHUX 3ac001B ISl IeAKUX nopia AepeBuHU. [lopoau 1epeBUHN 3 BEIMKOIO MH-
TOMOIO MacOI0 MalOTh MOTaHy MPOCOYYBAHICTh B HACHIJOK YOro HEOOXigHA OlIbINa KUTBKICTh
00po0oK s focsirHeHHs [-of rpynu BoraesaxucHoi egextuBHocTi 3a 'OCT 16363. Otpumana
3aJISKHICTh BTPATH MacH 00pOOJIEHOTO 3pa3ka JEPEBHHHM BiJl KUTBKOCTI BOTHE3aXUCHOTO CKIIa Ty
[P CTaHJIAPTHUX BUIPOOYBaHHSX HAJla€ MOXKJIMBICTH 1HXEHEPHOI'0, EKOHOMIYHOIO Ta 1HIIMX
PO3paxyHKIB NPU BUKOHAHHI poOIT 110/10 BorHe3axucTy. [lepeBipeHo cTaHAapTHUI MeTO J0C-
J/IPKEHb BOTHE3aXUCHOI €()eKTUBHOCTI 3 BUKOPUCTAHHSAM BUKJIFOUHO COCHHU. Bu3HaueHo, 1o cra-
HIApTHI METOU BUIIPOOYBaHb HE MOXYTh OyTH 00'€KTUBHUMHU IIPHU 0OPOOILIl 1HIITHX TOPIA.

JlociipkeHui BIUTUB 0COOJIMBOCTEH JIEPEBUHU PI3HUX MOPiA HA €()EeKTUBHICTh BOTHE3aXU-
CHUX MPOCOYYBAJILHUX 3ac001B Ha mpukiaai 1yoy Ta 3acody JICA. BeranoBieHo, 1o cTanaapT-
HUI METOJ JOCHI)KeHb BOTHE3aXUCHOI €()eKTUBHOCTI 3 BUKOPUCTAHHSAM BUKJIIOYHO COCHHU HE
MOXX€ HaJlaTh CIpaBeJIUBI JIaHi, 010 €PEeKTUBHOCTI 3ac00y 70 IHIMUX MOP1A AepeBUHU. Tak,
3TiHO IHCTPYKIIi 3ac00y, 1110 BUMPOOYyBaHU, HEOOXITHO 3 HAHECEHHS, alle TS AyOy AJIs AOCs-
rHeHHs [-01 rpymnu Borue3axucHoi e(peKTUBHOCTI 3Ha00mI0Ch 6 HaHeceHHs. OTpUMaHO 3aJex-
HICTh BOTHE3aXHCHOT €()eKTUBHOCTI BiJl MacH CyX0ro 3aco0y, 10 BaXKIHBO MpH 00po0Oi11i 3aco00mM
JCA.
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