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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHuUi JTiCOTEXHIYHMIA YHIBEpCUTET YKpaiHu
Kopg 3a €IPIIOY: 02070996
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 66.33.29, 66.33.29

Tema gucepranii:
1. HiILBI/IHICHHF[ e(‘l)eKTI/IBHOCTi BUTOTOBJIEHHSA ITOPO>XKHNUCTUX KJIIEEHUX eJlIeMeHTiB CTOJIAPDHUX BI/IpOGiB.

2. Increase the efficiency of manufacturing hollow glued elements of joinery products.

Pedepar:

1. O6'eKT mOCHIIKEHHS - IOPOKHUCTUH KJIe€HNI OPYC 1151 CTOJIIPHUX BUPOOiB. MeTa: yIOCKOHAJIEHHS
TE€XHOJIOTIYHOrO MPOLIECY BUTOTOBJIEHHS TIOPOSKHUCTUX KIIEEHUX €JIEMEHTIB MTEPCIEKTUBHUX KOHCTPYKIIiH,
Bepudikalis iXHiX OCHOBHUX MEXaHIYHUX i TENI0(I3NYHUX XapPAaKTEPUCTHK Ta OL[iHKA €KOJIOT0-€KOHOMIYHO]
€(EeKTHMBHOCTI 3alIPONIOHOBAHUX 3aX0/iB. MeTOnU NOCTiIP)KEHHS: MEXaHIYHUI; MATEMAaTUYHOI CTAaTUCTUKHU; €JIEKTPO-
TEIJIOBMX aHAJIOTiH; "MOTpiliHOTO mapy"; po3paxyHKOBO-aHaliTUYHUI. HayKkoBa HOBU3HA: HAOYB I101aJIbIIOTO
PO3BUTKY HaIlPSIM HAYKOBUX JOCJII)KEHD 3i CTBOPEHHS OLIAIJIMBUX TEXHOJIOTIN BUTOTOBJIEHHS KJIEEHUX
KOHCTPYKLIi! 3 IEpEBUHU [1JIs Pi3HUX €JIEMEHTIB CTOJIIPHUX BUPOOiB. Briepie oTprMaHO aHAJIITUYHI BUPa3y IJ1sl
€KBiBaJIEHTHOI TEIJIONPOBITHOCTI OPOKHUCTUX KJIe€HUX OPYCiB 3 ypaXyBaHHSIM BIUJIMBY iXHIX po3MipiB, IyCTUHU i
BOJIOTOCTI IEPEBMHU, KOHBEKIIii Ta BUIIPOMIHIOBAaHHS. BUKOPHUCTaHHS LIMX BMPa3iB JACTh 3MOTY IIPOTHO3yBaTU
TeII0(i3N4HI XapaKTepUCTUKHU [IOPOXKHUCTUX KJIEEHUX OPYCiB L€ Ha eTalli IXHbOro MPOEKTYBaHHS Ta
KOHTPOJIIOBATH Y IIPOLIECAX BUTOTOBJIEHHS Ta eKCItyaranii. OTprMaHO HOBI perpeciiHi 3a1eXXHOCTI 1171 OLiHKU

TeMIIepaTyp BHYTPIIIHIX MAPIB i BOJIOrOCTi y IOPO>KHNHI TOPOKHUCTUX Kjle€HUX OPYCiB, Ki € QyHKUisMU pi3HULI



TEeMIIEPATYP iX IOBEPXOHB, IO CTBOPIOE MiICTaBy [JIs1 peasisallii HepyHHIBHOTO KOHTPOJIIO TEIIO(Pi3NYHUX
XapaKTePUCTUK IOPOKHUCTUX OPYCiB y BUPOOHUYMX YMOBAX Ta Iif] Yac eKcIulyaralii. 3arporioHOBaHO HOBE
(dopMyIIIOBaHHS 3a7ja4i BUOOPY pallioHalIbHOI KOHCTPYKLii IOPOKHUCTUX KyleeHUX OPYCiB SIK 3a1ayi MiHiMizaii
00'eMy I€pEBUHU 3 YPaxXyBaHHSIM KOHCTPYKLIHUX, MEXaHIYHUX | TEMI0(pi3NYHNX 0OMEXEHD, 110 BUSHAYAIOTbCSI
BMMOTaMHU 10 CTOJISPHUX BUPOOIB i3 IOPOKHUCTUX Kile€eHUX OpyciB. [IpakTiyHe 3Ha4eHHS: pO3p06IeHO
palioHasbHi KOHCTPYKLii IOPOXKHUCTUX KJI€EHUX OPYCiB 3 ypaxyBaHHSM KOHCTPYKLIMHUX OCOGIUBOCTEN
CTOJIIPHUX BUPOOIB i3 CUMETPUYHUM Ta HECUMETPUYHUM PO3MillleHHSM [TOPOKHUHU BiTHOCHO IOIIEPEYHOTO
nepeTuHy. Pe3ysibTaTy JOCTiI)KEHHSI OCHOBHUX MEXaHIYHUX Ta TeI0Di3NYHUX XapaKTEPUCTUK CBiIYaTh PO
IIPUIATHICTb IOPOKHUCTUX KJIEEHUX OPYCiB O eKCIITyaTallii, a po3paxyHOK BUTpAT AePEBUHHOI CUPDOBUHU Ta
KJIEHIOBUX MaTepiasliB Ha BUTOTOBJIEHHS LIUX OPYCiB - IPO MOKJIMBICTb 3a0€31eYeHHs] €KOHOMIii CHpOBUHU Ta
Marepiais. YIOCKOHAJIEHO METOIUKY €KCIIEPUMEHTAJIbHOTO BUSHAYEHHS TEIJIOBOI aKTUBHOCTI IIOPOXHUCTHUX
KJIeeHUX OpYyCiB, 10 a€e 3MOr'y KOHTPOJIIOBATY iXHi TeroQi3nyHi XapakTepUCTUKY Il Ha eTalli BATOTOBJIEHHSI.
YI0CKOHaIeHO METOIMKY OLiHKM €KOJIOT0-eKOHOMIYHOI € peKTUBHOCTI BUTOTOBJIEHHS [IOPOSKHUCTUX KJIEEHUX
OpyciB, peaisalis sIKOi ClIpAsITUME BUOOPY PalliOHaJIbHOTO BapiaHTy TEXHOJIOTIYHOIO IIPOLIECY IXHBOTO
BUTOTOBJIEHHS. PO3p006JIEHO Ta Peasi3oBaHO y BUPOOHUYMX YMOBAX YI,OCKOHAJIEHY TEXHOJIOTII0O BUTOTOBJIEHHS
[IOPOKHUCTHUX KJleeHUX OPYCiB [1J1s1 pi3HUX eJIeMeHTiB cToIsIpHUX BUPo6iB (T30B "Byxncepsic JIT[" (M. TepHomins,
aKT Big 12.12.2017 p.)). [IpiopuTeT OTpUMaHUX Pe3yJIbTaTiB 1010 KOHCTPYKIIiil TpuIlapoBuX NpodiabHUX OPYCIB 115
BUTOTOBJIEHHS BIKOHHHUX 0JIOKIB i3 CKJIOIIaK€TaMU Ta IIOPOKHUCTUX TPUILAPOBUX KJIIEEHUX OPYCiB 17151 BATOTOBJIEHHS
BIKOHHUX Ta 6aJIKOHHUX OJIOKIB MMigTBEPI)KEHO MaTeHTaMu YKpaiHu Ha KOPUCHY Mozesib. OTpUMaHi pe3ysbTaTu
IycepTalifiHOi poOOTH BUKOPUCTOBYIOTHCS Y HABYAJIbHUX IUCHUIIIIHAX "TeXHOJIOTis CTO/ISIPHUX BUPOOIB”,
"[IpoeKTyBaHHS JepeB'sitHuX OyliBeJIbHUX KOHCTPYKLii i e71eMeHTiB" (1151 NiITOTOBKY 6aKalaBpiB HAMPsIMY
"lepeBoo6p0o6 1I0BaIbHI TeXHOIIOrII"), "TexHOIOoris JepeB'sHOro [omMooyayBaHHs", "[IpOE€KTYBaHHS CBITJIONPO30PUX
KOHCTPYKILi#" (11 MiArOTOBKYU MaricTpiB crieniasibHoCTe "TexHoJoTii JepeBoobpodku” Ta "TexHosorii BUpoobiB 3
nepeBuHn"), ski BukaagawoTbes y HIITY Ykpainu (AxT Big 01.06.2017 p.). 'asy3b BUKOPUCTAHHS: TEXHOJIOTIS

IepeBOOOPOOKU Ta BUTOTOBJIEHHS BUPOOIB 3 IEPEBVHU, 30KPEMA CTOJISIPHO-O0YiBEIbHMX BUPOOIB.

2. Object of research - hollow glued beam for joiner's products. Aim: improvement of the technological process of
hollow glued beams manufacturing for perspective constructions, verification of their main mechanical and
thermal properties, environmental and economic assessment of proposed measures effectiveness. Research
methods: mechanical; mathematical statistics; electro-thermal analogies; "triple layer"; calculation analytical.
Scientific novelty: has further developed direction of scientific research of thrifty technology creation for the
manufacturing of glued wood structures for various elements of joiner's products. Have been obtained analytical
expressions for the equivalent thermal conductivity of hollow glued beams, taking into account convection and
radiation, as well as wood density and wood moisture content. The use of expressions allows to predict thermal
characteristics of the hollow glued beams at the design stage and control in manufacturing and operating
processes. Have been obtained new regression dependences for estimating temperatures of internal layers and
humidity in hollow glued beams cavity, which are functions of the difference in temperature of their surfaces, that
allows to provide non-destructive testing of the thermophysical characteristics of hollow beams in manufacturing
and operating processes. Have been proposed new formulation of the problem for rational design of hollow glued
beams choosing as a task of timber consumption minimizing, taking into account structural, mechanical and
thermophysical constraints, which is determined by the requirements for joinery products from hollow glued
beams. Practical value: the rational designs of hollow glued beams with a symmetrical and asymmetrical
arrangement of the cavity relative to their cross section, taking into account the structural features of the joinery
products have been developed. Results of experimental studies of the main mechanical and thermal characteristics
show the suitability of the hollow glued beams use; calculation of wood raw material and adhesive materials
consumption in manufacture processes - on the possibility of raw materials saving. Improved method of
experimental determination of hollow glued beams thermal activity that allows to control its thermal
characteristics at the manufacturing stage. Have been improved methodology for assessing the environmental and
economic efficiency of manufacturing process, implementation of which will facilitate the rational selection of



options in manufacturing process. The advanced technology of hollow glued beams for various elements of joiner's
products manufacturing is developed and realized in production conditions (Ltd. "Budservis LTD" Ternopil, Act
from 12.12.2017). Priority of the results obtained for the construction of three-layer profile beams for the
manufacture of window frames with double-glazed windows and hollow three-layer glued beams for the
manufacture of window and balcony blocks is confirmed by the patents of Ukraine for utility model. The obtained
results of the thesis are used in the disciplines: " Technology of joiner's products”, "Design of wooden structures
and components" (bachelor's level in majoring "Woodworking technologies"); "Technology of wooden houses
construction”, "Designing of translucent constructions" (master level in specialization "Woodworking technologies"
and "Technologies of wood products"), in UNFU (Act from 06.01.2017). Scope: woodworking technology and wood
products manufacturing, in particular joiner-building products.
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