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3aBOaHHAM LbOro BMHAxXOAy € 3anporoHyBaTu i30MSUiHWA MaTtepian, wo MIiCTUTb Martepian
OEPEBHOIO MOXOMKEHHA Ta BOrHesaxucHum 3acib. Kpim TOro, 3aBgaHHsAM LbOro BUHaxody €
3anponoHyBaTU i30N4AUINHUA BUPIO, LWAapoBY CTPYKTYPY, KOHCTPYKUilO Ta cnocid BupobHMUTBA
isondauinHoro marepiany.

Y ranysi 6yaisenbHUX MaTtepianis BiAOMi Pi3Hi TENMOI30NALUiHI MaTepianu, WO MICTATb POCIMHHI
BOMOKHA [JEepeBHOro noxomkeHHa. OaHMM i3 npuknagiB UbOro € BuAyBHA BaTa, BUrOTOBMEHA,
Hanpwuknag, i3 nepepobrnieHoro BonokHa. Bigomi Takox Ginbl TBepai TennoisonauinHi maTepianu, ski
MOXHa BBaXkaTW, Hanpuknag, nnutamu abo matamm. OgHUM 3 TakMx maTepianiB € TennoisonsuiniHa
nnuTa, siKy nig Hassoto Nativo nponoHye Ha puHKY komnaHis Hunton Fiber AB. Llen maTepian mictntb
BOJIOKHO J€PEBHOI0O NOXOM4KEHHS, CUHTETUYHE BiononiMmepHe BOMOKHO Ta BOrHe3axmcHui 3acib [1].

Yepes HasiBHICTb nonimepy, To6TO nnactMacu, 3ragaHuin Buwe TENnoi3onsuinHuiA MaTtepian He
MOXHa BBa)XaTW BMPOOOM, LLO MOBHICTIO CKMagaeTbCA 3 POCHMHHOIO BOJIOKHA. |3 CMHTETUYHMX
nonimepis y MOBITPA MOXYTb BUNApPOBYBATMCA XiMiYHi CNONykW. BOHW MOXYTb BUMBINBbHATUCA 3
OyaiBenbHUX KOHCTPYKLUIN Y XXUTMOBI NPUMILLIEHHS i, TaKUM YMHOM, Y MOBITPSA, SKUM MW ANXAEMO.
3a3HayeHi pevyoBUHN MOXYTb BMKINMKATK PiBHOMaHITHI aneprii.

Kpim TOro, HasiBHICTb CMHTETUYHOro MonimMepy B i3onsuii Moxe OyTu MoB'A3aHa i3 pu3nkoM Ansi
300pOB'd, HaNpUKNag, y 3B'A3Ky 3 MOHTaXeM Tenmnoi3onsuinHOro matepiany. TMNOBOK CUTyaui€lo €
Taka, L0 po3Mipy i30NALINHUX eNTEMEHTIB He 3aBXAW BiANOBIAaTb KOHCTPYKLIi, WO nigndrae isonsuii,
TOMYy iX NOTPIGHO po3pizaTn Ha BydiBenbHOMY MangaH4YMKy y po3mip Ta/abo dopmMy, MpUCTocoBaHi 4O
3a3HayeHol KOHCTpYyKUil. [N Big pidaHHA noTpannde B MOBITPS, i TUM, XTO Npauloe 3 i3onsuieto,
MOXJSIMBO, [OBeAEeTbCs 3axuaTtucsa Big HbOro, NPUHaKMMHI 3BaXKarun Ha MOBITPS, SKMM BOHWU
anxawTb. Hacnigkm TpuBanoro BnnvBY LWe BMBYEHI HeOOCTaTHbO, TOMY 3 i30nsuied Moxe 6yTu
NOB'A3aHNN NOTEHLIMHUA PU3NK 3 TOYKM 30PY OXOPOHM npaui.

3aBOaHHAM LbOro BUMHAXO4y € 3anponoHyBaTW i30MsUiiHMA MaTepian Ta i3onsauiiHMin BUpIO 3
BigNoBigHOro Martepiany, $ki BUpiWYOTb nNpobrnemy nonepeaHbOoro pPiBHA TEXHiku, Hanpuknag,
noB'dA3aHi 3 MOHTaxeM i3onsuii Ta/abo BNNMBOM Ha 340POB'A Mig Yac 3acTOCyBaHHS. XapaKTepHi
O3HaKku i30MALIMHOro MaTtepiany 3a UMM BUHaxo4oM NpeacTaBneHi B NyHKTi 1, isonsAuinHoro supoby -
B NyHKTi 12 i cnocoby - B nyHkTi 13 dhopmynu BuHaxoay.

MoxHa ckasaTu, WO i3onsuinHMA  MaTtepian 3a UMM BMHAaxXOAOM i i30MsAUiHWA  BUPIO,
BUrOTOBMEHUA 3 HbOrO, HacnpaBhi MOBHICTIO OTPUMaHiI 3 [EePeBHOro BOMOKHA 0e3 Oyab-AKnx
noniMepHMX KOMMOHEHTIB, TO6TO nnacTMacu. baxaHo, Wob 3a3HayveHn i3oNALUIRHUI MaTepian Takox
He MICTUB iHWNX Crony4YHuXx 3acobiB, OCOGMMBO CUHTETUYHMX. TakMM YMHOM, Ha AOAATOK A0
MaTepiany OepeBHOr0 MOXOMKEHHS, 3a3HayeHUn i30MsAUinHMiA MaTtepian i ocobnuBo i30NAUiAHUIA
BUPIO MiCTUTb LOHaWbINbLUE, HAaNpPUKNaa, BOrHE3ax1CHUA 3aciob.

I3oMAuUinHMA MaTepian 3a UMM BMHaxoOOM MoXe OyTuM BWUrOTOBIEHWIA, Hampuknag, cnocobom
NiIHOYTBOPEHHS. TakuM YMHOM, Ha JOOATOK A0 MaTepiany AepeBHOro MNOXOOAXEHHS i BOrHE3aXUCHOro
3acoby, 3asHadeHun i3oMAUINHWMKA - MaTtepian  MICTUTb  WOHamnbinblle HEeBemnuKy  KinbKiCTb
niHoytBoptoBaya. Cnocib yTBOPEeHHA NiHM € OaHMM 3 iNCTpaTUBHUX crnocobiB 3abe3neyeHHs
BHYTPILLHIX | 30BHILLIHIX 3B'A3KIB MiX ppakuisiMu i, Takum YMHOM, 3B'A3KOBOCTI i30NALINHOro marepiany.

3a3HauyeHu i30MAUIMHUIA MaTepian € MOBHICTIO NPUPOAHUM, Ge3 MOoMiIMEPHUX KOMMOHEHTIB,
Hanpuknag, CUHTETUYHWX MosriMepiB, i, TaKUM YMHOM, MOAN Kpalie nepeHocATb MOro BhNNUB Ha
3[0poB'a Mig Yac ekcnnyaTauii Ta MOHTaXy, OCKifTbKM peYOBMHM 3a3HAYEHOrO i30MALiIHOro MaTtepiany
MaloTb NPUPOOHE MOXOMKEHHS, a iX BMMMB HA 300POB'S € MEHLU LWKIANMBMM abo NpuUHanMHI GinbLu
BMBYEHMM, HDX, Hanpuknag, BMMAMB Big i30nsuii, siIka MIiCTUTb CUHTETUYHI nonimepu abo iHwWi
CUMHTETMYHI Cnony4Hi 3acobu. IHWi AoaaTKoBi nepeBarn, OTpUMaHi 3a LUM BUHaxO4OM, € O4YEBUAHUMMU
3 JeTanbHOro onucy BMHaxXoAy, a Noro xapakTepHi 03Hakn € o4eBUAHUMMU 3 HOPMYIIM BUHAxXoay.

Lle BuHaxig He OOMEXeHWA HacTymHUMW BapiaHTaMu 34iNcCHeHHs | Oyae onucaHun BinbLu
AeTanbHO 3 MOCUNaHHAM Ha CynpoBiAHI rpadivHi MaTepianu, y AKkux:

Ha ®ir. 1 Ha NpMHUMNOBOMY piBHi MOKa3aHO NMpuKnaz CYPOBMHHUX MaTepianis Ond 3a3HayeHoro
isonauinHoro matepiany, Ha ®ir. 2 nokasaHO npvknag BUPOOHMUTBA 3a3HAYEHOro i30MALIHOIO
maTepiany, Ha ®ir. 3 nokasaHo npuknag AepeBHOI TMPCU, SKy 3aCTOCOBYIOTb ONd BUPOOHUUTBA
3a3Ha4vYeHoro isonsuinHoro matepiany Ta Ha ®ir. 4 nokasaHo npuknag nepepisy 3a3Ha4yeHoro
i3onAuiMHOro MmaTepiany 3rigHo i3 UMM BUHaXO40M.

Ha &®ir. 1 cxemaTM4yHO MoKa3aHO MNOXOMKEHHS CUPOBUHHUX MaTepianis 14, 15 i3 gepeBHOro
BOMOKHAa ANdA 3a3HayeHoro i3onsuiHoro Martepiany 3a UMM BMHaxodoMm, a Ha dir. 2, y cBot 4epry,
nokasaHo npuknag cnocoby BWPOOHWMUTBA i3onsuiiHoro matepiany 10 3a UMM BMHaxo4oM.
I3onauinHun matepian 10 MicTuTb MaTepian 11 gepeBHOro NOXOIKEHHSI Ta BOrHe3axncHun 3acio 13.
MaTtepian 11 gepeBHOro MOXOomKeHHs nepebyBae B izonsauiiHoMy maTtepiani 10 y Burnsagi oBox
dpakuin 14, 15. MoxHa ckasaTu, wWo MaTepian 11 [OepeBHOro MOXOMKEHHA nepebyBae B
isonduinHomy matepiani 10 y Burnagi dpakuii 14 HeposgineHnx BOMOKOH i y Burnagi dpakuii 15
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po3a4ifieHMX BOJSIOKOH. Takum 4uMHOM, MaTepian 11 OepeBHOro0 MNOXOMKEHHS MOXHa, 30Kpema,
Ha3MBaTU BOMOKHUCTUM MaTepianom, oTpyumaHum 3 aepesuHn 12. Kpim Toro, isonsauinHun martepian
10 3a UMM BMHaxXoOOM € MNOEAHAHHAM, TOBTO CyMmilwLl 3as3HadeHux dpakuin 14, 15 gepesHoro
NOXOMAKEHHS 3 BOrHe3axucHum 3acobom 13, 6e3 okpeMumx NoniMEepPHMX KOMMOHEHTIB 28, Takux,
Hanpuknag, K CUHTETUYHI NoniMepy, WO HanexaTb Ao isonduinHoro matepiany 10. IHWKMK cnoBamu,
isonauinHmMin matepian 10 He MicTUTb, Hanpuknag, 6yab-aKoi nnacTMacu, oTpumaHoi Big npouecy 30
nepepobku HapTH, TO6TO NPOAYKTIB HAPTOXIMIYHOT MPOMUCNOBOCTI.

dpakuisa 14 Hepo3aineHnx BOMOKOH 3a3HayeHoro isonsuinHoro matepiany 10 MicTUTb aepeBHUI
matepian 17 y dopmi vactuHoK. [epeBHui maTtepian 17 y BUrNa4i YacTUHOK - Lie YaCTUHKM,
MexaHiYHO cdpopmoBaHi 3 maTepiany 11, wo noxoautb Big AepeBuHu 12. MNMpuknagamm crnocobis
BUPOOHMUTBA € WwnichyBaHHA, cTpyraHHs (dyryBaHHs) 24 abo cpesepyBaHHs AepeBHOro MaTepiany
17. 3asHayeHi YaCTUHKM MOXYTb SBMAATU COOOK AepeBHMM Nun, TUpcy abo CTPyXKKy, 30Kpema,
Hanpuknag, sk NIOCKy CTPYXKKY, TaK i CTPYXKKY, OUULLEHY Y BUOpaHuMiA cnocib.

3rigHO 3 oAHVMM BapiaHTOM 3AINCHEHHA bpakuis Hepo3aineHUX BOJIOKOH MICTUTb AepeBHUn
mMaTepian 17 y opmi YacTMHOK, Ae pOo3Mip YaCTUHOK AepeBHOro Martepiany CTaHOBUTb MepeBaXKHO
0,005-30 mm, 6inbw nepesaxHo 0,01-10 mm, Hanpuknag 0,01-8 mm.

B dAkocTi npuknagy BignOBIOHOI CTPYXKM MOXHa 3ragaTtu CTPYXKKY, WO 3aCTOCOBYIOTb B SKOCTI
NigCTUNKW ANs TBapwH, Taki SIK Nrocka CTpyXka. B AkOCTi npuknagy KOMepuinHOro npoaykTy MOXHa
3ragatu CTPYXKY AN nigcTunkun, sky komnaHis Versowood nponoHye nig Haseow "Verso Hirnu". Ha
@ir. 3 nokasaHo Taky CcTpyxKy. [lepeBHMM MaTepianom 17, 3 AKOro yTBOpPeHi AepeBHi YaCTUHKK, MOXe
OyTun, Hanpuknag, cocHa abo AnuHa. 3rigHo 3 OOHWM BapiaHTOM 34IMCHEHHS, YaCTUHKM OEPEBUHN €
NPOCISHUMMN YacTUHKaMW AepeBUHWU. 3rigHO 3 OQHUM BapiaHTOM 34iNCHEHHS!, YaCTUHKN OEePEBUHMU
TaKoX € CyXnmu. PO3mip YaCcTUHOK AepeBUMHN Y BMNAAKY 3a3HAYEHOI MSOCKOT CTPYXKKN CTaHOBUTb >1
MM, 30Kkpema 2-8 MM, Hanpuknag 6 MM, i BOHM He MICTATb Tpicok, nuny abo rinok. TakMm YMHOM,
3a3HayveHi YaCTUHKM AePEBUHN MOXHA Ha3BaTy OQHOPIOHUMM | THYYKUMU NPYXHUMU CTPY>KKAMMU.

3a3HayeHi YaCTMHKM [OEpEeBUHU TaKOX MalTb 34aTHICTb [0 MOrMMHAaHHA. 3rigHO 3 OAHMM
BapiaHTOM 34iNCHEHHS, YaCTUHKN AepeBnHM MOXYTb OyTn abo noapibHeHow, abo AKMMOCH iHLWUM
YMHOM OOpOOMNEHO MNIOCKOK CTPYXKKOK, MPUYOMY PO3MIp 4YaCTMHOK Moxe Oyt [oaaTkoBo
3MEHLUEHWI MOPIBHAHO 3 TUM, KM Mae nnocka cTpyxka 6e3 gogaTkoBoi 06pobkn. OanH i3 cnocobis
nonsrae B TOMy, LWOG MPOMyCTUTM MAOCKY CTPYXKYy oavH abo Kinbka pasiB 4yepes, Hanpwuknag,
MOMOTKOBUIA MIUH.

B iHWOMY BapiaHTi 34iNCHEHHS YACTUHKM OEePEBUHU ABMSAOTbL COOOD AepeBHMI Nun abo Tupey. Y
LbOMY BMMaZKy pO3Mip YacTMHOK AepeBuHM 3a3Budan ctaHoButb 0,005-10 mm, nepesaxHo 0,01-8
MM, Hanpuknag 0,05-2,5 mm.

B ogHoMy BapiaHTi 3[iNCHEHHS PO3Mip YACTMHOK OEPEBHOro Muiy CTaHOBWUTbL NpubnmaHo 10-50
MKM.

B ogHOoMy BapiaHTi 34IMCHEHHA pPO3Mip 4YaCTMHOK TUpCcU cTaHoBWUTL npubnusHo 0,05-4 mwm,
Hanpukniag 3 Mm.

Po3mip YyacTMHOK AepeBunHN BUpaxarTb K pO3Mip YaCTUHOK, MPOCISHNX Yepes CUTO.

Takum ynHOM, dpakuito 14 Hepo3aineHMx BOMOKOH MOXHa BBaXaTu OepeBHUM maTepianom 17,
OTPUMaHUM 3 AepeBUHN 12, NpMYOMY Y 3a3HaYEHOMY AEpPEBHOMY MaTepiani BONIOKHa NpueaHaHi ogHe
[0 O[HOTO y AEepEeBHil YacTUHLI Tak, Ik BOHM nepebyBaloTb NpMPOAHLO B AepeBHOMY MaTepiani 17.
MoxHa Takox ckasaTu, Lo 00 YaCTUHOK JepeBMHM He 3aCTOCOBYIOTb XXOAHOI onepaLdii, NoB'a3aHol 3
MeXaHi4yHoW Ta/abo ximiyHOK 06pobKoI AepeBUHY, sika Mana 6 edekT pos'egHaHHs abo pyrNHYyBaHHSA
BOJIOKOH BCEPEANHI LiNiCHOT 4EPEBHOI YaCTUHKMN.

3rigHO 3 04HMM BapiaHTOM 34iMCHEHHS, dopakuito 14 HepO3aiNeHnX BOSIOKOH MOXHa BBaXKaTu Tak
3BaHWM  HEBOSIOKHUCTUM  MaTepianoMm, MepeBaXHO [JepeBHUMM Matepianom. 3aranom, vy
HEBOIMOKHUCTOMY MaTepiarni po3mipy YaCTUHOK MOXYTb BiPI3HATUCS B Pi3HUX HaNpsiMKax YacTUHKWM,
npu LbOMY 3a3Ha4Ye€HUN HEBOJTOKHUCTUIA MaTepian 3a3Buyan Mae AesKuin cepeaiHin po3Mip YacTUHOK,
SIK OMMCaHo BULLE.

YacTka BnacHe gepeBHoro matepiany 17 B isonduinHomy matepiani 10 € BiZAHOCHO BUCOKOIO.
HepeBHun matepian 17 € Hegoporum maTepianom. OfHielo ocobnunBoto nepesaroto, Aky 3abesnevye
AepeBHMIN MaTepian 17 B i3onAuinHOMY maTtepiani, € NoKpalleHe NepeHeceHHs BOMOrM B KOHCTPYKL,
0O CcKnagy sKoi BXOAWUTb 3a3HaYeHWn i3onsauinHMin matepian. 3anexHo Big oOCTaBWH, Y4aCTUHKK
AepeBuHHU izonsuiiHoro maTepiany 10 nornuHaoTb BONOrY i BUAINSATH .

®pakuia 15 posfineHnx BOMOKOH idonduinHoro matepiany 10, y cBOW yepry, MiCTUTb LLeMonosy,
OTpMMaHy 3 [JepeBuHW, TOOTO MeXxaHiYHy, XiMiko-MexaHiyHy Ta/abo ximiyHy uentono3y 16,
BUrOTOBNEHY 3 AepeBHOro matepiany 17. TakMMm UMHOM, TaKOX MOXHa FOBOPUTU MPO OEepPEeBHUN
MaTepian, Wo oTpMMaHui y nepeBoobpobHin npomucnoBocTi 31. B AkoCTi Nnpuknagy MoxHa 3ragatu
pacpiHoBaHy uentonoady, aecdibpoBaHy Lentono3y abo xiMivHy LLentnosy, Taky sK Lenono3Ha Maca.
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Hani BignoBigHi TexHonoriyHi npouecu 3abes3neuvyroTb O4YMLLEHHA abo NoApibHEHHS AepeBHOro
mMaTepiany 17 abo BapiHHA CTPYXKW, OTpUMaHOi 3 aepeBuHn 12, wob y aepesHoMy maTtepiani 17
BiAOKpEMUTN BakaHMM YMHOM BOSIOKHa OAHE Big OAHOro. Ha goaaTtok 40 BUrOTOBIIEHHS LEMONO3HOT
Macu, a TakoX Yy Bunagky padiHOBaHOI Lentonosn Ta gedibpoBaHOi Lenonosn, y BUPOOHULTBI
uenonosn byab-akMM BiJOMUM CMOCOBOM OKpPIM MEXaHIYHOro BMMMBY MOXYTb OYTW 3afisHi XiMidHi
pPeyvYoBUHN, pianHW, TUCK Ta/abo, Hanpuknag, Tenno. Npuknagom BiANOBIAHOI MeXaHIYHOI Lientonosm
moxe 6ytu uentonosa CTMP 16'. BoHa moxe 6yTn BupobneHa LWASXOM XiMiKO-TEpMOMEXaHI4YHOro
TexHonoriyHoro npouecy (CTMP - anrn.:cneti-thermomechanical pulp process). Moro meTow €
BUPOOHMLTBO TBEPOOI MEXAHIYHOI LIeMono3n 3 AepeBHOI CTPYXKKM 3a AOMNOMOrO XiMmikaTiB, Tenna ta
MEeXaHiYyHOI eHeprii. Y pasi Lentono3Hoi Macu, Hanpuknag, pPeyvyoBUHW, AKi MPUCYTHI B AEpPEBHOMY
MaTtepiani 17 Ha AogaToK OO BOJSIOKOH, Y CBOK Yepry, BigOKpPeMsowTb Bid AEpPEBUMHU BigOMUM
cnocobom. Ak npuknag MOXHa 3ragaty NirHiH i ekctpakTu. MexaHiyHa uenonosa MIiCTUTb Ui
pevoBuHn. OpHak dpakuis 15 po3dineHnx BOSMIOKOH BiAPI3HSAETbCSA TUM, WO [AEPEBHI BOSOKHA
nepebyBaoTb B OOHOMY abo KifbKOX KOMMOHEHTaX, $Ki YTBOPKOWTL dpakuito, 6inbLi-MeHL
BiJOKPEMIIEHUMM OAMH Bif, OL4HOrO LUMASXOM, SIKMA He € BnacTMBUM AepeBHOMY martepiany 17, wo
BUKOPUCTOBYIOTb B KOCTi CUPOBMHM A5l KOMNOHEHTIB y chpakuii 15.

Takum YmMHOM, 3rigHO 3 OAHMM BapiaHTOM 34JIMCHEHHSs, dpakuito 15 po3aineHnx BONOKOH MOXHa
Ha3MBaTW BOSIOKHUCTOK PEYOBMHOL0, i OCKINbKN Lie NepeBaxHO AepeBHUN maTtepian 17, oTpuMaHui 3
AepesBuHu 12, Ti TakoXX MOXHa Ha3BaTh ePEBHNM BOSTIOKHOM.

3aranom, BOJNOKHUCTUA MaTepian Mae OesKy CepefHi0 AOBXWHY BOJSIOKHA. [JOBXWHA BOJIOKHA
3MIHIOETbLCS, HaMpPUKNag, 3anexHo Bifg JKepena BOSIOKHa.

3rigHoO 3 ogHMM BapiaHTOM 3[iICHEHHS, cepeaHs OOBXMHA BOJTIOKOH AEPEBMHMU, WO MICTATbLCA Y
dpakuii 15 po3gineHMx BOMOKOH, nepeBaxHO cTaHoBUTL 0,5-6 MM, Oinblw nepeBaxHo 1-4 MM,
Hanpuknag 1,5-2,5 mm. [JOBXMHY OEPEBHMX BOSIOKOH MOXHa BUMIPATW, Hanpuknag, 3a AOMOMOroto
Mikpockona abo ONMTUYHOrO ckaHepa. FAK nNpaBuno, AOBXWHY BOMIOKHA BUMIPHOIOTL 3@ OOMOMOro0
aHanisaTopa BOIMOKOH, Takoro Ak npunagn Valmet Fiber Image Analyzer abo L&W Fiber Tester Plus.
[oBXMHa BONOKHA MOXe 3MiHIOBATMCS 3aNeXHO Bif SKOCTi Ta CyMillli.

3rigHo 3 0gHMM BapiaHTOM 34INCHEHHS, AOBXWHA BOMOKHA dpakuii 15 posaineHnx BONOKOH MOXe
BMMMBATK, HaMpuknag, Ha BRacTUBOCTI maTtepiany 3 TOYKM 30pYy MILUHOCTI. K npasBwno, AoBLle
BOMOKHO 3abe3nevye BULLY MILHICTb MaTepiany.

Buxogaun 3 BuwesuknageHoro, dpakuii 14, 15 HeposgineHuMx Ta po3gifieHnX BOSOKOH
BM3HAYalOTb Yepe3 CTaH BOMIOKHA Y CUPOBUMHI ANs KOMMNOHEHTIB dpakuin 14, 15, To6To B AEpEBHOMY
MaTepiani 17, 3 AKOro BUroToBMSOTb KOMMOHEHTU pakuin 14 i 15. MoxHa ckasaTu, Wo B AepeBHOMY
maTtepiani 17 BONOKHa He € BigokpemneHumn ogHe Big ogHoro. ®pakuia 15 po3aineHuMx BOSOKOH
nepeBaXHO € MexaHiyHow Ta/abo xiMiko-mexaHiyHow uentonosow. Lle 3abeanedvye, Hanpwuknag,
OinblWw BMCOKY MILHICTb Ha CTUCK i3onsuinHoro Matepiany 10 noOpiBHAHO, Hanpuknag, 3 4YMCTOM
XiMIYHOIO LLentosio30to, Takoko SK Lernno3Ha maca.

I3onsauinHni maTepian 10 mMoxe MICTMTW AepeBHU MaTepian 17 sk dpakuito 15 posgineHux
BOJIOKOH 3 Barot, BupaxeHot Y BiacoTtkax: 10-85 %, 3okpema 30-55 %, i, 6inbL koHkpeTHO, 30-45 %.
Ons 3abesnedeHHs nepesar izonsAuinHui matepian 10 MicTuTb gepeBHu matepian 17 y Burnagi
dpakuii 15 po3gineHmMx BOMOKOH 3 Barow, BupaxeHow Yy Bigcotkax: 30-70 %, nepeBaxHo 40-60 %.
Ppakuis 15 mMoxe MIiCTUTU oAuH abo Oekinbka KOMMOHEHTIB, TakMX SIK LiEeNiono3Ha Maca, maTtepian
CMTP 16', pgedibpoBaHa uentonosa Ta/abo pacdpiHoBaHa uentonosa. TakMM YMHOM, i30MALiIAHWIA
MaTepian 10 Moxe MIiCTUTU AepeBHUN maTtepian 17 y surnagi dpakuii 14 Hepo3dineHnx BOMOKOH 3
Baroto, BupaxeHow Yy Bigcotkax: 10-85 %, 3okpema 40-60 %, i, 6inbw koHkpeTHO, 50-60 %. Ons
3abe3neveHHs nepear isonauinHun matepian 10 MicTuTb aepeBHMI maTtepian 17 y Burnagi dopakuii
14 HeposgineHUx BOMOKOH 3 Barok, BupaxeHow Yy BigcoTkax: 30-70 %, nepeBaxHo 40-60 %.
KomnoHeHTOM dbpakuii 15 €, Hanpuknag, gepesHun nun 17'. B isongauinHomy matepiani 10 maetbca
BOrHe3axmcHui 3acib 13 3 Barow, BupaxeHow y BigcoTtkax: 3-20 %, Hanpuknag 5-10 %, 3okpema 4-
8 %. 3rigHO 3 OOHWMM BapiaHTOM 3[iNCHEHHS, Krac BOTHECTIMKOCTI i3onsuinHoro matepiany 10
BU3HA4YeHU K E.

I3onsauinHni matepian 10 npuctocoBaHui Ans BUPOGHMUTBa cnocobom 21 yTBOpeHHs niHn. Ha
dir. 2 nokasaHa NpubnM3Ha cxema BUPOOHMLITBA i30NALIMHOrO MaTepiany Ta isonsuinHmux supobis 10'
3 HbOro. Y UbOMY BUNaAKy, Ha A40AAaTOK OO0 Bulle3asHayvyeHux dpakuiv 14, 15, isonauinHnin matepian
10 mMicTuTb Takox niHOoyTBOptoBaY 18, KiMbKiCTb $KOTO CTaHOBWUTb, Hanpuknag, MeHwe 1 %.
Hanpuknag, B kocTi niHoyTBoptoBada 18 moxHa 3actocoByBaTu SDS abo XiMiYHi peyoBUHM, LU0
npoparTbeca Nig TOproBok Ha3Bokw Tween20, Aki € martepianamu, Wo niggatloTbes BionorivHomy
po3knagaHHio. Y npoueci BUpobHUUTBaA i3onsauiiHoro matepiany 10 BOogHY BOMOKHUCTY AUCNEPCIto,
YyTBOpPEHY (pakuismu BonokHa 14, 15 6e3 cuHTETUYHMX nonimepiB 28, i B3arani 6e3 noniMepHux
KOMMOHEHTIB, CMiHIOITL 3@ JONOMOroK niHoyTBOptoBada 18 Ta peTenbHO 3MillyTb B KOHTENHepI 29,
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3 SIKOro BOHa HagxoauTb 40 PopCyHKM/po3noginbHuka 22 nynbnu. PopcyHKa/po3noAinbHUK 22 Nynbnm
PIBHOMIPHO PO3MNoAinsie BONOKHMCTY MNiHY NOBEpPX APOTY APOTOBOI CeKLUil 23. YTBOPIOETLCA PiBHOMIPHO
po3noAineHun wap isonsuinHoro Mmatepiany, y dkomy pakuii 14, 15 posnogineHi B
neprneHavKynspHoOMy HanpsiMKy isonsuiiHoro matepiany 10 no Bcbomy maTepiany. IHWMMY crnioBamu,
nig vYac dopmyBaHHi niHM dpakuii 14, 15 3miwy0Te Tak, WO KiHUEeBUA NpoayKT, TOOTO izonauinHui
Bupi6 10', BAroTOBMNEHNI 3 HUX, € MOPUCTMM i 3B'A3aHUM.

[na 3abe3neyeHHa nepeBarn 3asHadyeHWn i30MALIMHUIA BUPIG Mae CTPYKTYpY, LLO HE Mae ycaaKu,
B SIKii BOrHe3axmcHuI 3acib 3anuwaeTbcsa gobpe 3B'd3aHMM. BorHesaxucHuii 3acié posnoginsoTb B
isondauinHoMy maTepiani, 3o0kpeMa BMXo4s4M 3 NOro Baru.

Y ApoTOBIN cekuii 23 BoAa BUOANSETbCA i3 CMiHEHOrO BOSIOKHA 3a AOMNOMOroO0, Hanpukniag, cunm
TSXIHHA Ta He3HayHoro Bakyymy. Kpim Toro, Ansi 3HEBOAHEHHA TaKOX MOXHa 3acTOCOBYBaTU
HarpiBaHHA. [licns gpoToBoi cekuii 23 nonotHo W nepexoamtb Ha piBeHb 25 cywiHHa. Tam Boga
BUMApPOBYETbCA 3a AOMOMOIOK PIi3HUX TEXHOMOriM CyLWiHHA. [licna piBHA 25 CyLWiHHA BMICT Cyxol
pe4voBuHN y BMpobi 10 ctaHoBUTL 6nn3bko 90 %, 3aranom 85-95 %. 3 piBHA 25 cywiHHA nonoTtHo W
nepexoautb Ha iHilHy o06pobky. BorHesaxucHum 3acid 13 pgopatoTb, HanNpuknag, LUNsXoM
PO3MNWUMEHHS, HAHECEHHS MeH3MeM, HaHEeCEHHS CMiHEHOro mnoKpUTT abo HaHeCEeHHs MOKPUTTH
HanuBaHHAM Ha noBepxHi 19.1, 19.2 i3onsauinHoro matepiany 10 nig 4Yac BMpPOGHMYOro npouecy
3acobamun 26, abo nuwe nicnga Heoro. Lle moxe BigOyBaTucs, Hanpuknag, HanpukiHui BUPOOGHNYOro
npoecy, Ao cywiHHs 25 Ta/abo nicnsa Hboro. BorHesaxucHum 3acib 13 moxe siBnatu coboto gesky
BiOMY CMONyKy-Cinb abo opraHidHy cnonyky. B skocTi npuknagis BorHesaxmcHmx 3acobie 13 mMoxHa
3ragatu rigpokcua MarHito, cynbdaT MarHito, rigpokcug antoMiHio, TpurigpaT antomiHito, cynbdar
antoMiHito. BorHesaxmcHuii 3acid Moxe sIBNATU coOOlo, Hanpuknag, Crnonyky Ha ocHoBi docdarty.
BorHesaxucHuii 3acid Takox mMoxe OyTn obpaHuin, Hanpuknag, i3 rpynu docdartis amoHito, 6oparTy,
OopHoOi kucnotu, docdarty 3aniza Ta ix cymiwen. N'yctuHa isonsiyitHoro martepiany 10 3asBuyan
ctaHoBuTb 10-100 kr/m3, a came 30-50 kr/m3, 3okpema 35-45 kr/m3, Hanpuknag 40 kr/m3. HapeLuTi,
isonauinHmi Bupid 10', To6TO i3onsuinHi nutn abo mMaTuK, BUpI3alOTb 3a AOMOMOrow 3acoby 27 3
nonotHa W isonguinHoro matepiany. ToBLWMHa KiHUEBOro npoaykTy, TO6TO naHeni, nogibHoi go
isonsauinHoro supoby 10', Mmoxxe ctaHoBWTK, Hanpuknag, 5-1000 mm, Hanpuknag, sk-oT 10-300 mm,
3okpema 50-200 mm.

Y BunpobyBaHHSAX MiNOTHOro etany 6yno nmomivyeHo, wo 4mum Binbla kinbkicte Matepiany CTMP
16', TUM BuMLLE MILHICTb i3onauinHoro matepiany 10 Ha CTUCKaHHA. Taknum YMHOM, KinbKiCTb MaTepiany
CTMP 16' B isonsuinHomy matepiani 10 nepeBaXXHO CTAaHOBUTb LLlOHANMEHLLE MOSIOBMHY, Hanpuknaa
50-85 %, abo O6inble nonoBuHW, Hanpuknag 65-7 5%, a kinbkictb dpakuii 14 HeposgineHnx
BOJIOKOH, Takoi sk gepeBHui nun 17' abo Tupca, cTaHOBUTbL He Binblue NonoBuHKU, Hanpuknag, 10-
50 % abo 40-50 %. Lo cTtocyeTbcs 3BOPOTHOCTI, TO pe3ynbTaTh € CXOXMMU. Taknum YMHOM, 3 TOYKU
30pYy 3BOPOTHOCTI onTUManbHe crniBBigHOWeEHHA dpakuin 14, 15 B isonauinHomy matepiani 10 moxe
cTtaHoBuTK B6nwxkye go 50:50. OgHak Taki cniBBigHOLWEHHS dpakui 14, 15 He € HanbinbLw GaxaHumm
3 TOYKM 30pYy KiHLLEBOro npoaykTy. Y KiHUEeBOMY MPOAYKTI YacTka OepeBHUX YAaCTUHOK € nepeBaxHo
BULLOID, HiK y matepiani CTMP 16', ane ue 3pobneHO TakMm 4MHOM, WOG oTpumatn OaxaHi
XapakKTePUCTUKN MPOAYKTY.

TennonposigHicTb i3onsuinHoro martepiany 10 3asBudan ctaHoBuTb 0,0250-0,0450 BT1/(m<K),
Hanpuknag 0,030-0,040 Brt/(m*K), 3okpema 0,036-0,038 BT1/(M*K). TunoBuMM 3acToCyBaHHAM
3a3Ha4veHoro cniHeHoro ionguinHoro matepiany 10 Ha OCHOBI JepeBHOro BOJIOKHA € Tennoi3onsuia B
OypiBnax. Hanpuknag, B 6yaiBnax 3asHavyeHU TeNoi3onauiiHuin maTtepiarn, Hanpuknag, po3MillyoTb
y BHYTPILWHIX KOHCTPYKUiAX OyaiBni ana 3anobiraHHa Tennonepegadi BigoMuM crnocobom 3
BHYTPILIHLOT YacTUHKM ByAiBMi HA30BHI, @ TAaKOX HaBNaKW.

TakMMm 4MHOM, 3aBOaHHSAM BMHAxXody TaKoX € 3anporoHyBaTW LUAPOBY CTPYKTYPY, ska MICTUTb
MOBEPXHEBI LIApPN Ha MPOTUNEXHMX 30BHIWHIX CTOPOHAxX LWAapOBOi CTPYKTYpW, MNPUYOMY MiX
3a3Ha4YeHUMU MOBEPXHEBMMM LIapamn MarTbCH OauH abo Kinbka i30MsAuUinHMX LWapiB, YTBOPEHMX
isonauinHimu Bupobamn 10'. LloHaliMeHwe 4acTuHa i3onsdinHux BupobiB 107 € isonsauiiHum
maTtepianom 10 3a yuMM BUHAXO4OM.

Kpim TOro, 3aBgaHHsAM BUHAxo4y TaKOX € 3anporoHyBaTU KOHCTPYKUiO, fika MICTUTb Kinbka
LWapoBMX CTPYKTYp, Hampuknag, Ha CTiHKax 3a3HayeHol KOHCTpykuii. LoHanveHwe opHa i3
3a3HaYvYeHUX LapoBUX CTPYKTYP € LLIApOBO CTPYKTYPOIO 3a LIM BUHAXOO0M.

[bxepena iHdbopmallii:

1. Varme-& fuktegenskaper hos biobaserade isoleringsmaterial, Robert Oscar Balint Palmgren |
LTH I Lunds universitet.
http://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=8991185&fileO1d=8992313  (PDF-
OOKyMeHT 3aBaHTaxeHo 07.09.2020, posgpykiBka LbOro [AOKYMEHTY MaeTbCsl Y PO3NOPAKEHHI
3as8BHUKA).
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SOPMVYJIA BUHAXOLOY

1. I3onauiHuin matepian, Wwo mictuTb maTepian (11) AepeBHOro NOXOAXeHHs Ta BOrHe3axmMcHU 3acib
(13), 9kmn BigpisHAETbCA TMM, WO 3a3Ha4veHun maTepian (11) 4epeBHOro NOXOMKEHHS MPUCYTHIN B
isondauinHomy martepiani (10) y surnagi dpakuii (14) HeposgineHux BOMOKOH i dpakuii (15)
po3A4ineHnx BOSMOKOH, a TaKoX 3a3HayeHun isonsauinHui matepian (10) € noegHaHHAM 3a3HayYeHuX
dpakuin (14, 15) i3 BorHesaxucHum 3acobom (13), npuyomy izonsauinHuin matepian (10) mMicTUTb
MaTepian (11) AepeBHOro NOXOMKEHHS Y BUMMNAAi dopakuii po3aineHnx BOMOKOH Y KinbkocTi 10-45 mac.
% Ta y Burnagi dppakuii (14) Hepo3gineHux BONOKoH Y kinbkocTi 40-85 mac. %.

2. I13onsauinHun maTepian 3a n. 1, SKMN BigPI3HAETLCSA TUM, LLO

dpakuis (14) Hepo3aineHnx BONMOKOH MICTUTL AepeBHMIA MaTepian (17) y dopMi YaCcTUHOK,

dpakuis (15) posgineHnx BOMOKOH MICTUTb MexaHidyHy Ta/abo XiMiko-mexaHiuHy uentonosy (16)
AEepPEeBHOMO MNOXOMKEHHS.

3. IsonsuinHnin matepian 3a n. 1 abo 2, Ak BiAPI3HAETbLCA TUM, WO 3a3HaAYeHUI i30NALIAHUNA
maTepian (10) micTuTb:

maTepian (11) oepeBHOro NOXoMKEHHS y BUMMAAI BigokpemneHoi dpakuii (15) po3gineHnx BONOKOH Y
kinbkocTi 30-45 mac. %,

maTepian (11) AepeBHOro NOXOMKEHHs Yy BUrnAai dppakuii (14) Hepo3aineHnx BOMOKOH Y KinbkocTi 40-
60 mac. % i, 6inbL KoHKpeTHO, 50-60 mac. %,

BOrHe3axmcHui 3acib (13) y kinbkocTi 5-10 mac. %.

4. |3onAuiiHun mMaTepian 3a 6yab-skum 3 nn. 1-3, Sk BiAPIBHAETBCA TUM, WO i30MSUINHWIA
maTepian (10) ogepxytoTb 3a 4OMOMOrot cnocoby (21) NiHOYTBOPEHHS.

5. I3onqauinHun maTtepian 3a 6ygob-skum 3 nn. 1-4, Skun BiAPI3HAETbLCA TUM, WO 3a3HaJYeHUI
isondAuinHun matepian (10) gogaTkoBO MICTUTE NiHOyTBOPtoBaY (18) y KinbkocTi MeHLwe Hix 1 mac. %.
6. I3onauiHMi maTtepian 3a 6yab-gkMM 3 . 1-5, k1 BiAPI3HAETBLCA TUM, LLO I'YCTUHA 3a3HA4YEeHOro
isonsuinHoro matepiany (10) ctaHoBuTb 10-100, 30-50, 30kpema 35-45, Hanpuknag 40 kr/mS.

7. IsonsauinHnin maTepian 3a Oyab-sikuM 3 nn. 1-6, SKMN BiAPI3HAETLCA TUM, LWO TENIONPOBIOHICTL
3a3HadeHoro isonsuivHoro matepiany (10) ctaHoBuTb 0,0250-0,045, nepeaxHo 0,036-0,038
B1/(m-K).

8. I3onauinHun matepian 3a 6yab-akMM 3 nn. 1-7, SKMA BiQPISHAETLCA TUM, LUO KNAc BOTHECTINKOCTI
isonsauinHoro martepiany (10) Bu3HayeHun sk E.

9. I3onauiHnn matepian 3a 6yab-akum 3 nn. 2-8, Sknin BiAPI3HAETLCA TUM, O AePEBHUA MaTepian y
dOpMi HAaCTUHOK € NPYXHUMU CTpYxKamu (17').

10. I3onsuiiHun matepian 3a 6yab-akuM 3 Mn. 2-8, KM BiAPI3HAETLCA TUM, LLO AepeBHUN maTepian
y OopMi 4YaCTMHOK € npOCIAHMMM Ta MEPEBaXHO MOAPIOHEHMMM NMOCKUMU CTpyXKamu. 11.
I3onAuinHMA maTepian 3a Oyab-skum 3 nn. 1-10, Ak BigPI3HAETLCA TUM, WO dpaKLis HEPO3aiNeHnx
BOMOKOH MIiCTUTb AepeBHUN Matepian (17) y popmi 4aCTMHOK, MPMYOMY PO3MIp YaCTUHOK AepPEeBHOrO
mMaTepiany ctaHoBuTb 0,005-30, nepesaxHo 0,01-10, Hanpuknag 0,01-8 mm.

12. I3ongauinHMn matepian 3a 6yab-akum 3 nn. 1-11, Skuin BiAPI3SHAETLCA TUM, LLO JOBXMHA BOMOKOH
AepeBuHK, WO MicTaTbea y dpakuii (15) posgineHux BOMOKOH, ctaHoBuTb 0,5-6, nepeBaxHo 1-4,
Hanpuknag 1,5-2,5 mm.

13. I3onsuiiHuin BMpiO, Wwo micTuTe Matepian (11) 4epeBHOro NOXOAXXEHHSA Ta BOrHe3axucHWi 3acid
(13) gk isonauivHnn matepian (10), Skui BiAPISHAETLCA TUM, WO 3a3HAYEHUN i30MALINHWUIA MaTepian
(10) izonsauinHoro Bupoby (10') € isonsuiitHum matepianom 3a 6yab-akum i3 nn. 1-12.

14. Cnoci6 BupoOHUUTBA i30MsUiAHOTO MaTepiany, 3rigHO 3 AKMM isonsuinHui martepian (10)
BUrOTOBMSAOTL 3 MaTepiany (11) OAepeBHOro MOXOMXEHHS Ta BOrHesaxucHoro 3acoby (13), skuwn
BiApi3HAETbLCA TUM, L0 3a3HayeHwWn i3ondauinHnin matepian (10) BUroTOBMAKOTL 3a JOMNOMOrOH
cnocoby NiHOYTBOPEHHS, 3a AKUM 3a3HadveHun matepian (11) gepeBHOro NOXOMXeHHs € niHow (21),
ccopmoBaHoI0 K 3 dpakuii (14) Hepo3gineHnx BOMOKOH, Tak i 3 cppakuii (15) po3aineHnx BOIOKOH,
npudomy izonauinHni matepian (10) mictute maTepian (11) OepeBHOr0 MOXOMKEHHS y BUrMsAi
dopakuii po3gineHnx BOMOKOH Yy kinbkocTi 10-45 mac. % Ta y surnagi dpakuii (14) HeposgineHnx
BOJIOKOH Y KinbkocTi 40-85 mac. %.

15. lapyBaTta CTpyKTypa, WO MICTUTb MOBEPXHEBI LUApU Ha MNPOTUMEXHUX CTOPOHaX LWapyBaTol
CTPYKTYpY, MPUYOMY MK LIMMM MOBEPXHEBMMM LUapaMu € OAMH abo Kinbka i3onsauiHMX Lwapis,
copmoBaHux 3 izonduinHoro martepiany (10), ska BiApPi3HAETbCA TUM, WO MNPUMHAWMHI YacTuHa
isonsAuinHMX WapiB cchopmoBaHa 3 isonsiuiiHoro Bupoby (10') 3rigHo 3 n. 13.

16. KOoHCTpyKUif, WO MICTUTb Kiflbka LapyBaTux CTPYKTYP, sika BiApPISHAETbLCSA TUM, LLO LWOHaNMeHLUe
O[lHa 3 WapyBaTUX CTPYKTYP KOHCTPYKLIT € LlapyBaTo CTPYKTYpOo 3rigHo 3 n. 15.
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