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Pe3tome: IlpencraBeHaTta nucepTallMOHHA pabOTa W3CleNBa MPOIECHTE HA TUIACTH(OUIMpAHE U
Or'bBaHE Ha MEOCITHY JICTAUIM OT MacHBHA JbpBecHHa. [IacTuhHUIMPaHEeTo U OrbBAHETO HA MACUBHA
JbPBECHHA Ca OCHOBHH ITPOIECH TPU MPOHU3BOACTBOTO HA KPUBOIUHEHHU MEOCTHU JCTaliu upe3
orpBaHe. [lmactuduiupaHero Ha JIbpBecHHATa € MpPOIEC, B pe3yNTaT Ha KOWTO HapacTBa
CHocOoOHOCTTa M Ja M3MEHs opMara M pa3MepuTe CH MO JeWCTBHE Ha BHHIIHM HATOBapBaHUS
(HaTHCK, OrbBaHe, YCYKBaHE) 0€3 J1a ce pa3pyliaBa. 3ara3BaHeTO Ha IMOCTUTHATATA MPH OT'bBAaHETO
KPHUBOJIMHEHHOCT, T.€. CTAOMIM3MPAHETO HA TOoNydeHata (opma, € Mpollec, MPOTUBOMOIOKEH Ha
miactuduimpanero. OOEKT Ha H3CIeABaHE ca METOJUTE 3a OlEeHKAa Ha IUTACTUYHOCTTa Ha
JbPBECUHATA U BIUSTHUETO HA OCHOBHU (DAKTOPH BBPXY MPOIIECUTE HA MIACTH(QUIIUpPAHE, OTbBAHE U
cTabuIu3upaHe Ha KpUBONHHEHHA Qopma. PaspaboreH e mMeTo] 32 OlleHKa Ha TIACTUYHOCTTA Ha
IObpBecuHaTa. Mojienupan e mpoileca Ha HarpsBaHe Ha OyKOBa JbpBECHHA ¢ rabapuUTHU pa3Mepu
25 x 30 x 250 mm. Pa3paboreH e MeTox 3a KauecTBEHA OLEHKA Ha OI'bHATH JIETAMIIU OT MAaCHBHA
JbPBECHHA. YCTaHOBEHW Ca 3aBUCHUMOCTH OT TPOBEICHHUTE ETHO(AKTOPHU M MHOTrO(paKTOPHHU
n3cnensanus. ChCTaBEHU ca PEKUMU 3a IJIACTU(UIIUPAHE, OT'bBaHE U CTAOMIIM3UpPaHe Ha MacHBHA
JTbPBECHHA.




Pe3stomema Ha mpydoseme Ha 6ba2aPCKU U AH2AUUCKU e3UK

Abstract: The presented dissertation examines the processes of plasticization and bending of solid
wood furniture details. Plasticization and bending of solid wood are the main processes in the
production of curved furniture details by bending. Plasticization of wood is a process as a result of
which its ability to change its shape and size under the action of external loads (compression, bending,
twisting) without destruction. The preservation of the curvature achieved during bending, ie.
stabilization of the resulting shape is a process opposite to plasticization. The object of research are
the methods for assessing the plasticity of wood and the influence of basic factors on the processes
of plasticization, bending and stabilization of curvilinear shape. A method for assessing the plasticity
of wood has been developed. The process of heating beech wood with overall dimensions 25x30x250
mm is modeled. A method for qualitative assessment of bent solid wood details has been developed.
Dependences on the conducted one-factor and multifactor researches have been established. Modes
for plasticization, bending and stabilization of solid wood have been developed.

B4. XaOnauTanuoHeH TPyA — HayyHU MyOiauKauuu (He no-manko ot 10) B u3gaHus,
KOHUTO ca pedepupaHd U UHACKCUPAHU B CBETOBHOM3BECTHM 0a3W JaHHH C Hay4dHa
unpopmanus (OdaaropoasiBane Ha Mede THH MOBLPXHUHM — 10 6p. myoukanum) /
Habilitation thesis - scientific publications (not less than 10) in publications that are
referenced and indexed in world-famous databases of scientific information
(Improvement of furniture surfaces - 10 publications)

4.1. ANGELSKI, D., VITCHEV, P., MIHAILQV, V. (2017). Influences of some factors on
adhesion strength between PVC foil and particle board. PRO LIGNO, Vol. 13, Ne 4,
pp. 302-307, ISSN 2069-7430 (online), ISSN-L 1841-4737. (CABI - since 2011, Web of
Science)

BG: Bnusaue Ha HIKOM (DakTOpH BBPXY aJXE3MOHHATA SKOCT HA JICTIMIIHUS CIION MEXTY
PVC ¢dhonmo u minoun oT AbPBECHU YaCTHITU

Abstract: The article discusses the influence of some technological factors on the through feed
wrapping of wood-board materials with foils. For the aim of the study particle board details with
dimensions 350/50/18 mm have been used. The specimen details were wrapped through feed at an
automatic panel wrapping machine “FUX Austria” with polyvinyl chloride (PVC) foil. The used
materials in the experimental operation were as follow: particle board from ,,Kronospan” company
and PVC foil made by ,,Hornshuch®. The wrapping of the specimen details was made with reactive
hot melt polyurethane glue Purmelt QR 5300 from ,,Henkel”-Germany. The main characteristic of
the adhesive connection between the materials is its adhesion strength. In this relation, the tensile
strengths of the compound has been determined, perpendicular to the plane of adhesion. The influence
of the following technological factors on the adhesion strength was also investigated: temperature of
glue, quantity of glue, feeding speed. Three-factor experiment has been accomplished at three levels
of the factors values. The adhesion strength has been determined following the RAL RG 716/1
standard, Part 7, according to DIN 16 860. The experimental data were processed using the regression
analyses method and a mathematic equation has been done to determine the relationship interrelation
between the factors and the output data value. The dependencies are presented by graphics and the
results are analyzed.

Pe3rome: B cratusra ce u3ciensa BIUSHHETO HA HAKOU TEXHOIOTHYHH (PAKTOPH BHPXY MPOXOAHOTO
obnmrioBaHe Ha 1ioun oT abpBecHU dactuiy (I1Y) c¢ ¢dommo. 3a menta Ha wm3cieqBaHEToO ca
n3paborenn npoduu tema ot 1Y ¢ pasmepu 350/50/18 mm. Te ca oOnHMIIOBaHU MPOXOMHOTO C
nonuBuHWIXIopuaHOo (IIBL) donmmno Ha aBTOMaTHMuHa MammHa 3a obnuuosaHe ,,FUX Ascrpus®.
[Inounte oT MBpBECHW YacTHUIM ca Mpom3BeneHu oT (upma ,,Kronospan®, a [IBIL ¢ommoro - or
,Hornshuch®“. ITlpu oO0muioBane Ha NPOOHWUTE Telna € H3MOI3BAHO PEAKTHBHO CTAIlAI0 Ce
nonuyperanoBo Jsernmiio Purmelt QR 5300, npousseneno ot ,,Henkel” — T'epmanus. OcHoBHa
XapaKTCPpUCTHUKA Ha aAXE3HWOHHOTO BBaHMOHCﬁCTBﬂe npu CJjenBaHC € aAXCE3MOHHA AKOCT Ha
JIeNWIHUS cioi. B Tasm Bpb3Ka € OIpCACiCHAa IKOCTTa Ha OIbH Ha JICIHUIIHUA CHOf/'I,
NEPINCHANKYJIAPHO HAa paBHUHATA Ha CJICIIBAHC. I/I3CJ'I€,Z[B8.HO € BJIMAHUCTO BBPXY aAXC3MOHHATA
SAKOCT Ha (baKTopI/ITe KOJIMYECTBO JICIIMIIO, TEMIICpATypa Ha JICIHUIIOTO U CKOPOCT HaA IOJaBaHC.
OC”LH_ICCTBCH € TpI/I(I)aKTopeH CKCIICPUMCHT C TpU HHMBA Ha M3MCHCHUC HA BXOJHHUTC (baKTOpI/I.
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AZXe3MOHHATa SKOCT Ha JICHWIHUSA cliod e onpexaenceHa cropen RAL RG 716/1, wact 7, cbriiacHo
DIN 16 860. /lanauTe OT eKCriepUMeHTa ca 00paOOTEHU IO METOIMKATa HA PErPECUOHHUS aHATN3 U
€ W3BEJCH PErpecHOHEH MO Ha B3aWMOBPB3KATa MEKIY BXOAHUTE (DAKTOPUTE U H3XOMHUS
nmapamersp. IlpeactaBenn ca rpaduuHH perieHus Ha Mojena. llonydeHHWTe pe3yaTaTH ca
aHAJTN3UPaHH.

4.2. ANGELSKI, D., MIHAILOV, V. (2017). The influence of various types of adhesive on
the adhesion strength between bonded HPL and furniture boards. Annals of Warsaw
University of Life Sciences, vol 98, pp. 5-10. (CABI, Web of Science)

BG: BausiHue Ha TMNa Ha JIEMWIOTO BHPXY aJIXE3MOHHATA SKOCT Ha JICTIMJIHUS CIIOW MEXIY
CJIOCCTH TIJIACTUIIN U MEOSTHHU IUI0OYH

Abstract: The surfaces of furniture constructive components made of medium density fiberboard or
particle board are commonly bonded with laminating materials. In the bonding of furniture panels
occurs internal stress in the adhesive joints and its adhesion strength is very important. Internal stress
is the main reason for the occurrence of twist and even selfdisbonding of the laminating materials in
exploitation conditions. In this regard, the objective of this article is to determine the adhesion
strength of adhesive joints between furniture boards and high pressure laminates (HPL). The
specimen details (medium density fiberboard and particle board) were bonded with 0,6 mm thick
thermoplastic HPL. For the realization of adhesive bonds are used the following four types of
adhesives: polyvinyl acetate (PVAc), polychloroprene contact aerosol, two component urea-
formaldehyde (UF) and polychloroprene liquid glue. The adhesion strength has been determined with
peel-off test. The results are presented by graphics and analyzed.

Pestome: Ilpu obnmioBane Ha MeOeTHN KOHCTPYKTHBHH €IEMEHTH OT IIbPBOCTENEHHA BaXKHOCT €
aAXC3MOHHAaTa SKOCT Ha JICIIUIIHUA ciioi. Kakto e u3BecTHO npu 06HI/II_IOBaHe Ha MeOEIHHU IIJI0YHU
BB3HUKBAT FOJIEMU BHTPEIIHN HapeKeHus B jenuiHata ¢yra. Te ca OCHOBHA MPUYKHA 3a I10sABa Ha
m3MATaHuS (M3KPUBSBAHMUSA) W JOPH CaMOpa3jclBaHUS Ha OOJHUIIOBHYHHTEC MATEpPHAd B
€KCIUIOATAIlMOHHU yclIoBUs. B Ta3u Bpb3ka IeliTa Ha HAcTodlllaTa CTaTUs € Ja Ce Ompeaenu
aaAXE3MOHHAaTa SAKOCT Ha JICITHUIIHUA clion MCKIY IJIIOYECTHU MeOenTHn mMare€pualid U CJIOCCT IJIAaCTUK
(retmHakc). 3a 0OMMIIOBaHE HA IPOOHUTE TEJIa € M3IOJI3BAaH TEPMOIUTACTHYCH TETHHAKC C JAeOeTnHA
0,6 mm u maprHOCT 1,35g/M?. 3a clenBaHe ca M3MOJI3BAaHU IOJHMBUHUIALICTATHO JICIIHIIO,
KapOaMuhOpMaIIEXUIHO JIETHIIO C BTBBPAUTEN 3a CTYACHO CIIETIBaHE W JiBa BUIA
TTOJIMXJIOPOITPEHOBO JIEMUI0. AIXe3MOHHATa SKOCT Ha JICMUIHUS CJIOW € olpezaeiieHa Upe3 TeCT 3a
o0enBaHe Ha OOMMITOBBRYHUS MaTepral. PesynraTtuTe ca aHanM3upaHu U IPEACTaBEHU TpadrdHO.

4.3. ANGELSKI, D., KRYSTOFIAK, T., MERDZHANOV, V. (2018). The influence of various
factors on adhesion strength between MDF and PVC foil in vacuum membrane press technology.
Proceedings of 29th International Conference on Wood Science and Technology ,, JCWST*, Zagreb,
Croatia, pp. 7-12, ISBN 978-953-292-059-8. (SCOPUS)
BG: Biusaue Ha HAKOM (aKTOPH BHPXY aAXE3MOHHATA SKOCT HA JISHWIHHS CIIOW TPU OOIHIIOBaHE
Ha [1]IB ¢ [IBX ¢ommo BbB BakyymMHa MeMOpaHHa Tipeca

Abstract: The article discusses the influence of some technological factors on laminating of MDF
with thermoplastic polyvinyl chloride (PVC) foil. Two-factor experiment has accomplished at three
different levels of the factors values. The specimen details were laminated for 180s at 65°C in a
vacuum membrane press. The used materials in the experimental operation were as follows: 18 mm
thick MDF; 0,4mm thick thermoplastic polyvinyl chloride foil; PVAc dispersion Jowakoll 103.05
and PU dispersion Jowapur 150.50. The main characteristic of the adhesive connection between the
materials is its adhesion strength. The influence of the following technological factors on the adhesion
strength was investigated: quantity of glue and the vacuum preassure. The adhesion strength has
been determined following the EN 4624 standard. The experimental data were processed using the
regression analyses method and a mathematic equation has been done to determine the relationship
between the factors and the output data values. The dependencies are presented by graphics and the
results are analyzed.

Pe3rome: CraTusita pas3ricikKaa BJIUAHUCTO Ha HAKOU TCXHOJIOI'MYHU (l)aKTopI/I BBpPXY O6J'H/I].IOB8.H€TO
Ha IJIOYM OT I'BPBECHU BJIAaKHA ¢ TepMoruiacTuyHo nonuBuHMIXIopuaHo (I1BL) dommo. OcHoBHA
XapaKTCpUCTHKA HAa AAXC3MOHHHUTC B3aHMOHeﬁCTBHH npu O6J'II/II_IOBaHe € aAXC3MOHHAa AKOCT Ha
JIENWIHUS cJIoH. M3ITBIIHEH e z[By(baKTopeH CKCIICPUMCHT C TpU HMBA HA U3MCHCHUC HA BXOJHHUTC
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(aktopu. IIpoOHU Tenma OT TUIOYA OT IBPBECHH BJIAKHA, ¢ jaeOenuHa 18 mm, ca OONHIIOBaHU C
TEPMOIUTACTUYHO TOJIMBUHUIXJIOPUIHO (onmo, ¢ aebdenmnuna 0,4 mm, 3a 180 s mpu 65°C BBB
BakyyMHa meMmOpanHa mpeca. M3momsBanu ca [IBA gucnepcum nenmna Jowakoll 103.05 u PU
Jowapur 150.50. M3cnenBaHo € BIMSHHETO HA KOJWYECTBOTO JIEMWJIO U MOJHAISTAHETO BBPXY
aJXe3MOHHAaTa SIKOCT. AJXE3MOHHATa SIKOCT € onpeneneHa cbriacHo EN 4624. ExcnepuMenTamHuTe
JaHHU ca 00pabOTEeHU MO METO/a Ha PEerpecHOHHHS aHAJIN3 U € U3BEIEHO PETPECHOHHO YpaBHEHHE,
KOETO M3pa3siBa 3aBUCUMOCTTa MKy BXOTHHUTE (pakTopu U U3XoAHUTE apamerpu. [IpeacraBenu ca
rpaduuHy penieHus: Ha Mojena. [loaydeHuTte pe3ynTaTu ca aHaTM3HPaHH.

4.4. MERDZHANOV, V., KRYSTOFIAK, T., ANGELSKI, D. (2018). Strength of adhesion of
medium density fiberboards (MDF) parts lined with vinyl foil in a membrane press, with different
technological parameters. Proceedings of 29th International Conference on Wood Science and
Technology ,,JICWST*, Zagreb, Croatia, pp. 117-125, ISBN 978-953-292-059-8. (SCOPUS)

BG: Anxe3noHHa SKOCT Ha JIEIWIHUSA CIIOU Ipu 00IMIIOBAaHE HA IUJIOYU OT JbPBECHU BJIAKHA CBC
cpenna reTHOCT ¢ [IBX donno BBB BakyyMHa MeMOpaHHa mpeca

Abstract:Membrane presses are used for lining both on flat surfaces and in three-dimensional shapes.
The bond strength obtained is critical to the quality of the details, especially when uneven details are
coated. A study was conducted to determine the influence of certain technological factors on the
resulting bond strength. The base is made of MDF 18mm thick, the foil is vinyl, type "Skai" 0.4mm
thick, and the adhesives are Jowakoll 103.05 PVAc and Jowapur 150.50 PU Dispersion. The glue
consumption is 60, 100, 140, 180g/m2, the heating is constant 65 °C with a pressing time of 180s.
The vacuum is maintained at 3 levels 0.03MPa, 0.055MPa, 0.08MPa. In order to determine the impact
of the treatment of the adhesive side of the foil, half of the cladding sheets are abraded with P280
sandpaper. The tensile strength is determined according to EN 28510-1 for peeling off on the 90°
angle. The results obtained make it possible to draw conclusions about the influence of the studied
factors, the adhesion strength obtained with the two adhesives and in different technological modes.
Additionally, it is estimated tensile bond strengt between two foils bonded with glue.

Pe3tome: MemMOpaHHHTE TIPECH CE€ M3MOI3BAT 32 OOJIUITOBAaHE HA PABHUHHU M TPUIAUMCHCHOHATHHU
MeOelHn ITOBBPXHOCTH. Kakro e HU3BECTHO, aJIXE3MOHHATa SKOCT € OT OIPECACIANIO 3HAYCHHUE 3a
Ka4eCcTBOTO Ha OOJIMITOBaHE HA JETAMIINTE, 0COOEHO KOTaTo ca ¢ TPUAMMEHCHOHATHA TIOBEPXHOCT. B
Ta3u BPpBb3Ka € IPOBEACHO U3CICABAHC 3a OIIPCACIAHE BJIMAHUECTO HA HAKOU TEXHOJIOI'MYHHU (baI(TOpI/I
BBPXY aAX€3MOHHaTa AKOCT Ha JICIUITHUA clion Ipu O6J'II/II_IOBaHC Ha IIOYH OT ABbPBECHH BJIaKHA C
TEPMOIUIACTUYIHO TOJIMBHHIIXJIOPHAHO ¢omno. [IpoOdHHTE Tema ca W3pabOTEHW OT IUIOYH OT
IbPBECHH BIaKHA ChC CPEAHA ITbTHOCT. M3nonssanu ca aucnepcun menmia (PVAC Jowakoll 103.05
u PU Jowapur 150.50) n domnmo ¢ nedennna 0,4 mm.. OGIHIIOBAHETO € U3BBPILIEHO IIPH HarpsBaHe
¢ mocrosiHHa Temmepatypa 65 °C u Bpeme Ha mpecoBane 180 s. IIpomennmuBute (akTopm ca
KOJIMYECTBO JISMHJIO M BaKyyM, IIPU HHUBa Ha u3MeHeHue crotBerHo: 60, 100, 140, 180 g/ m? u 0.03,
0.055, 0.08 MPa. CaI110 Taka € onpeaencHo BIMSHUETO Ha IUTM(OBAHETO Ha HEIMIIEBATA CTpaHa Ha
(hommoTo BBEPXY anxe3WOHHATa SKOCT Ha IJIEMIUIHUS CIOH. AIXE3MOHHATa SIKOCT € OIpeleneHa
ceriacao EN 28510-1 npu ob6enBane Ha GonroTo o pI'ea 90° cipsimo ocHoBaTa. OmpeneneHa e u
aJIXe3MOHHATA SKOCT Ha CIIEIIEHH €IHO KbM JIpyro ¢oiua. Bp3 ocHOBA Ha MOITyYEHUTE pe3yaTaTH ca
HanpaB€HU H3BOAU 3a BIUAHHUETO Ha HU3CICABAHUTE q)aKTopI/I BBPXY aAXE3MOHHATa SAKOCT Ha
JICIINJIHUA CJIOI>'I, IOJIYYEH OT ABE JICNHUJIHU CMECHU, KAKTO U IPU Pa3JINYHU TEXHOJOTMYHU PEKHUMHU.

4.5. ANGELSKI, D., VITCHEV, P., MIHAILOV, V. (2018). Thermal and hydrothermal stability of
hot-melt adhesive compounds, used to adhere plastic edge banding materials to particle boards. PRO
LIGNO Vol. 14, Ne 4, pp. 54-51, ISSN 2069-7430 (online), ISSN 1841-4737 (print). (CABI, Web of
Science)

BG: TepMI/I‘IHa U XUAPOTCpMHUYHA CTaOMIIHOCT Ha JIEWIIHUS CJIOH npu O6J'II/ILIOBaHe Ha KaHTOBETEC
Ha IJI0YM OT AbPBCCHHU YaCTHIH C TOJIMMCPHH KAHTOBU JICHTHU

Abstract: Nowadays, most of the furniture constructive elements are made out of laminated
particleboards whose edges are banded with plastic banding material. The edge banding process of
furniture boards predominantly uses EVA hot-melt adhesives. The adhesives based on EVA hot-
melts provide relatively low strength, thermo- and moisture resistance. Furniture is often exposed to
environments of high temperature and humidity. These conditions often result in a decrease of the
adhesion strength followed by the removing of the edge banding material. Therefore, the influence
of high temperature, water and water-saturated vapors on the adhesive strength is important to be
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known. On the basis of this information, the objective of the current study was to investigate the
influence of high temperature, water and water-saturated vapors on the adhesive strength of EVA-
based adhesives, used to connect plastic banding material to particleboards. The following three
experiments have been carried out: (i) one factorial experiment to measure the adhesion strength of
the compounds after being soaked in water for 2 up to 58min, at 20°C; (ii) one factorial experiment
to measure the adhesion strength of the compounds after hydrothermal treatment of the adhesives (2
to 20min duration of treatment); (iii) two factorial experiment to evaluate the thermal stability of the
adhesives, measured at various temperatures of convective heating in air (50, 100 and 150°C) and
treatment durations (5, 20, 35min). The experimental data have been analyzed by regression analysis
and a mathematical equation, describing the relationship between the different factors, and the
adhesion strength of the adhesives has been derived. All the experiments were carried out with two
edge banding materials: ABS with thickness of 2mm and PVC with thickness of 0.45mm. The
influence of high temperature and water-saturated vapors on the adhesive strength of the tested
compounds was assessed by the changes in the tensile strength of the adhesives, measured
perpendicular to the edge surface. The obtained results were analyzed and graphically represented.
Pe3stome: [lonacrosimeM TOBed4eTO MeOETHH KOHCTPYKTMBHH €IEMEHTH ce u3paboTBaT oOT
namuaupanu [1]IY, unuTo kaHTOBE ce 00JIMIIOBAT C MOJIMMEPHU KaHTOBHU JieHTH. [Ipu kaHTHpaHe Ha
MeOeTHUTe IUTOYH Ce M3ION3BAT MPEANMHO Jienuia Ha 6a3aTa Ha ernnBuHIIanerara (EBA), xouto
ca OT TpymaTa Ha CTOMIIKOBHTE aaxe3uBH. JlemmmaTta Ha 6azata Ha EBA ocHTypsiBaT OTHOCHUTEITHO
HHCKa SIKOCT, TEPMO- U BJIArOyCTOWYMBOCT. MebenuTe 4ecTo ca M3JIOKEHW Ha Cpefa C BHCOKa
TEMIICpaTypa U BJIAXKHOCT. Te3n YCJI0BHA BOJAAT 4O HAMAJIABAHC HAa aIXE3MOHHATA AKOCT U BOAAT 10
caMoOpa3sJICIIBAaHE Ha 06.HI/IIIOB'B‘IHI/I$[ marepuall. B Tazm Bpb3Ka € HCO6XOZII/IMO Ja C€ uacijicaBa
BJIMAHUCTO Ha BUCOKATa TEMIICpATypa, BOAaTa M HACUTCHUTC BOIHH IIapyd BLHPXY SAKOCTTAa Ha
JNenuiaHus ciaod. Bp3 ocHOBa Ha TOBa, LECJITa Ha HACTOALIOTO H3CJICABAHEC € Ja CE€ ONpCaciin
BJIIMAHUCTO Ha BHCOKaTa TEMIIEpaTypa, BoJaTa W BOAHUTE Mapu BBPXY aAAXE3MOHHATa AKOCT Ha
JIENWITHH clioeBe oT EBA nenuia, n3nmoi3BaHy 3a CBbp3BaHE HA IMOJMMEPEH OOJIMIIOBBYCH MaTepra
KbM KaHTOBE Ha IIJIOYM OT AbpBECHW dacTwiM. [IpoBemeHW ca CIIEOHUTE TPU eKcrepuMeHTa: (i)
enHo(aKTOpEeH EKCIEePHMEHT 3a OIpeAeiTHE Ha aixe3noHHATa SKOCT Ha JICHHJIHHS CIOW CIeH
HaKHCBaHe BB Boxa 3a 2 10 58 min, mpu 20°C; (ii) eqHohakTopeH eKCIEpUMEHT 3a M3MEpBaHe Ha
aaXxe3roHHATa SIKOCT Ha JICTHIHHUS CIOH Ccliem XUapo-TepMudHa obpabotka (2 mo 20 MuHyTH
MPOABIDKUTEITHOCT Ha TpeTupanero); (iil) mBydakTopeH excriepuMeH 3a OIeHKa Ha TepMHYHATa
CTaOMJIHOCT Ha JICHUJIHHUSA CJ'IOI71, onpeacicHa Ipu pasjiIndHu TEMIICPpATYpHU Ha KOHBEKTHBHO
marpsBane (50, 100 m 150°C) m mpomemkuTenHocT Ha Tperupane (5, 20, 35 min).
ExcnepuMeHTalHUTe JaHHU Ca aHAJIM3WPaHU 4pe3 perpecruoHeH aHaiu3. V3BefeHo € perpecuoHHO
YpaBHCHHUE, U3pa3saBalio Bpb3KaTa MEXIY BXOAHUTEC TEXHOJIOI'MYHA (I)aKTOpI/I 1 aaXe3noOHHaTa AKOCT
Ha JICIMIHMA clIor. Benaku CKCIIEPUMCEHTH Ca IIPOBEJACHU C O6J'II/II_IOBT>‘IHI/I JICHTH OT JBa MaTepI/Iana:
aKpuIOHUTpUI-OyTaaueH-ctupen (ABS) ¢ nebennna 2 mm u nomuBuHmIxIopu (ITBL]) ¢ nedenuna
0,45 mm. BnusHuero Ha BucokaTa TeMIiepaTypa U BOJHATA Mapa BbPXY AAXE3UOHHATA SAKOCT HA
JICNWJIHAS CJION ¢ OLEHCHA IIOCPEACTBOM HN3MEHCHUCTO Ha AKOCTTa Ha OI'bH, H3MCPCHA
NEPHEHAUKYISIPHO HA IOBBPXHOCTTA Ha KaHTa. l[lomydeHuTe pe3ynratd ca aHAJIU3UPaHu U
MIpeCTaBeH: rpauyIHo.

4.6. ANGELSKI, D., KAVALOV, A. (2019). Comparative researches of the effect of deformation
smoothing of veneer furniture boards through lapping via three type of different working tools.
Proceedings of 30th International Conference on Wood Science and Technology ,, JCWST*, Zagreb,
Croatia, pp.12-17, ISBN 978-953-292-059-8. (SCOPUS)

BG: CpaBHuTennu u3cinenBaHus BbpXy edexra oT n1ehopMaluoHHO H3TNIaXIaHe Ha (pypHUpOBaHU
MeOeITHH TIIOYH Ype3 MPUTPUBAHE ¢ TPH PA3IMYHHU 10 BHJI paOOTHHU OpraHa

Abstract: This article presents the comparative analysis on the results from experimental researches
performed for smoothing via lapping of veneer furniture boards made of beech (Fagus sylvatica) and
iroko (Chlorophora excelsa) where three types of different working tools have been used. In the first
case, for the contact area of the smoothing surface was used steel stick with diameter of 4 mm, in the
second case — flexible steel wire with diameter of 2,2 mm, and in the third case — plastic cord with 3

mm-diameter. The evaluation of the smoothing effect has been made by the parameters “outlook”.
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The results show that the best quality of processed surfaces is achieved when it has been used a
working tool with active contact area from steel wire with diameter of 2,2 mm.

Pe3ome: B Tasu cratusa ce IMpaByU CPABHUTCIICH aHA/IM3 Ha PEIYJITATU OT CKCICPUMCHTAJIHU
W3CIEABaHUS 32 M3MIaXKIaHe MO METoJa Ha MPUTPUBAHETO HAa (QYpPHUPOBaHU C QYpPHHPH OT OYK
(Fagus sylvatica) u upoxo (Chlorophora excelsa) mioun OT AbpPBECHH YACTHIIM, MPH KOETO Ca
MOJ3BAaHU 3 Pa3HOBUAHOCTH Ha paboTHH opraHu. B mbpBHs ciyuail 3a KOHTaKTHaTa MM 30HA C
W3MNIAKJaHaTa TIOBbPXHWHA € HW3IMON3BaH CTOMaHeH NpbT ¢ ¥4 mm. BbB BTOpHS — TI'bBKaBa
cToMaHeHa Ten ¢ ¥2,2 MM, a B TpeTHs — IIacTMacoBa Kopaa ¢ auaMersp 3 mm. EQektsT oT
H3TJIAKAaHCTO € OLCHABAH IO IMOKA3aTCIUTC IpaliaBoCT U BbHIICH BU. Pe3y.IITaTI/ITC IIOKa3BaT, 4
Ka4yecTBOTO Ha 00pa0OTeHUTE MOBBPXHUHHU € Haii-1o0po npu ynoTpeda Ha pabOTEeH OpraH C akTHBHA
KOHTaKTHA 30HA OT CTOMaHEeH Tell ¢ ¥2,2 mm.

4.7. ANGELSKI, D. (2019). Effect of some oil and wax finishes on the water permeability of spruce
(Picea abies). Proceedings of 30th International Conference on Wood Science and Technology
LICWST*, Zagreb, Croatia, pp. 6-11, ISBN 978-953-292-059-8. (SCOPUS)

BG: BnusiHue Ha HAKOM MacJeHU U BOChYHU MIOKPUTHS BBPXY BOJOIPONYCKIMBOCTTA Ha JbPBECHHA
ot cmbpd (Picea abies)

Abstract: Conventional solvent-based finishes such as lacquer and varnishes provide a durable, high
quality finish at a reasonable cost. However, they can also be significant sources of volatile organic
compounds (VOCs) and hazardous air pollutants (HAPs). An alternative approach is to use finishes
made from plant oils and waxes. They are easy to apply, give almost fully proved results and leave
wood looking both rich and natural. Water permeability of finishes is an important factor in their
wood protective function. This study evaluates the permeability of some commercial oil- and wax-
based wood finish systems and ascertaines effects of coating layering on water permeability of spruce
(Picea abies). The permeability of finishes in terms of liquid water absorption was measured
acccording to standard EN 927. For this measurement, six different oil- and wax-based wood finish
systems were used as protection on spruce test samples. Number of layers and finishing compositions
clearly influence on the results revealed for the water permeability.

Pe3tome: KoHBEHIIMOHATHUTE JJAKOBU MMOKPUTHS OCUTYPSBAT TPAaHHO U BUCOKOKAYECTBEHO MOKPUTHE
Ha pasymMHa ICHA. BT)HpeKI/I TOBA, JIAKOBHUTC CHCTCMH OT TO3HM THUII Ca H3TOYHHIH HaA JICTIMBH
oprannyan cwenuHeHus (JIOC) m omacHM 3aMBpCHUTENN Ha BB3AyXa. ANTEPHATHBEH ITOAXOI €
HM3II0JI3BBAHETO HAa NPOAYKTHU U MaTE€pUaJI HA Oasara Ha paCTUTECIIHU Macjia U BOChIIH. Te ca necHu 3a
HaHaACsAHC, aaBaT ,Z[O6pI/I pe3yjaTatT M 3amas3BaT €CTECTBEHHsA BBHIICH BHJA Ha AIbpBECHHATA.
BopomponyckinmuBocTTa Ha TOKPUTHSTA € BayKeH (DaKTop 3a TSxXHaTa 3ammTHa QyHKIuda. M3cnensana
€ BOZOIIPOITYCKJIMBOCTTAa Ha MACJIC€HHW W BOCBYHHU IMOKPUTHA U € YCTaHOBCHA C(I)CKTI/IBHOCTTa oT
HACJIOSIBAHETO HAa MOKPUTHS BBPXY BomompomyckiuBocrta Ha cmbpu (Picea abies).
[IponycknuBocTTa Ha MOKPUTHATA IO OTHOIIEHHE Ha a0CcOpOIusATa Ha BOA € M3MEepeHa ChIIIaCHO
craggapt EN 927. M3cnenBanu ca mecT MMOKPUTHS Ha MacjieHa ¥ BOChYHA OCHOBA. Y CTAHOBEHO € 1€,
OpOAT Ha CIIOEBETE, KAKTO M ChCTaBa HA TIOI3BAHUTE MPOYKTH BIHSAT BHPXY BOJOIPOITYCKIHBOCTTA
Ha ITOKPpUTHUATA.

4.8. ANGELSKI, D., KAVALOV, A., MIHAILOV, V. (2020). Surface smoothing of the sides of
prism-shaped beech wood details via lapping with fast-rotating metal cylinder. Scientific Journal
»~Innovation in Woodworking Industry and Engineering Design®, 2/2020 (18): Vol. IX, No 2,
pp. 29-37, Sofia, ISSN 1314-6149, e-ISSN 2367-6663. (CABI, Web of Science)

BG: Usrnaxxnane Ha MOBBPXHUHU Ha IPA3MATHYHU J€TaiM OoT OyKoBa IbPBECHHA Upe3 MPUTPHUBAHE
C 6I>p30 BbpPTAL] C€ MCTAJICH HUJIMHIABP

Abstract: The article presents and analysis the results from laboratory experimental researches over
opportunity for effective surface smoothing of cutter-processed or initially sanded surfaces of prism-
shaped steamed beech samples with grit number of a sandpaper Ne 80. The lapping is executed by a
special work instrument — cylindrical steel circlet, loaded on the milling spindle. Upon handing over
and further pressure of a detail to the smooth polished surrounding surface of the rotating bushing,
the lapping that occurs results in smoothing of the detail’s surface that has been in contact. It is also
due to the partial heating, densification, decrease and rounding of the tops of the microgrades
remaining after sanding. The purpose of the research has been to evaluate the degree of smoothing,
by checking the multiple influence of the major factors on which it depends. In this particular case,
we have chosen to vary the following factors: feed speed of detail U; radially directed force of
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pressing to the spindle g; number of impacts over the same surface n. The research results show that
a quality smoothing, equal to the traditional one that is double sanded with sandpaper Ne180 or Ne240,
can be reached at values of the variable factors, as follows: u = 8+10 m.min-1; g = 6+8 kN.m-1; n =
1+2 impact. Apart from the quality smoothing, this lapping method results in further economy of
sandpaper and lacquer of up to 20%.

Pe3tome: B craTusita ce mpeacTaBAT M aHATM3UPAT PE3yATaTH OT JaOOPAaTOPHH EKCIIEPHUMEHTATHH
W3CIEIBAHUS BEPXY BB3MOXKHOCTTA 32 €(DeKTHBHO M3IIaxaaHe Ha (ppe3yBaHU M HaYaJHO nulaiianu
c mkypka Ne 80 MOBBPXHMHM Ha MpU3MATHYHH JeTaiiim oT mapeH Oyk. [lputpuBanero e
M3ITBJIHSBAHO ¢ pabOTEH OpraH — IWIMHIPUYHA BTyJIKa (TPUBHA) OT CTOMaHa, HaJsgHaTa Ha (pe3oB
Ball. HpI/I nmoJgaBaHC U MNPUTHUCKAHC Ha )leraf/’m KbM TJIaJIKO IIOJIMpaHaTa OKOJIHA ITOBbPXHHWHA Ha
BBpPTAIIATA CE€ BTYJIKA, B pE3yJITaT HAa TPUEHETO CE€ IIOydyaBa M3IVIaXKJAaHE HAa KOHTAaKTyBalllaTa
IMOBbPXHUHA Ha z[eraﬁna. To ce ABJDKW HAa YaCTUYHOTO HarpsBaHC, YIUIBTHABAHC, CHH)KaBaHC U
3200JI51HE Ha BBPXOBETE Ha MUKPOTrpAllaBUHUTE, OCTaHAH ciien nuiaranero. Llen Ha npoBeneHoTo
H3CJICABAHC € J1a C€ YCTAHOBM CTCICHTA HA MU3IJIAXXKAAaHE, KAaTO C€ IIPOBEPU KOMINJICKCHOTO BJIUAHUEC
Ha OCHOBHHU (DaKTOpH, OT KOMTO 3aBUCH. B KOHKpeTHUS ciyuyail ca u30paHu W U3MEHSHU CIICJTHUTE
(axTopu: ckopocT Ha mojaBaHe Ha aeraiaute (U), paauaaHo HacoueHa CHila Ha MPUTHCKAHETO UM
KbM Bana (q), Opoll Ha BB3IEUCTBHATA BHPXY €IHA W Chblla MOBbpPXHHHA (n). Pesymrature ot
CKCIICPUMCEHTA ITOKa3BaT, Y€ Ka4Y€CTBCHO MU3TJIaXK/IaHE, paBHOCTOﬁHO Ha TpaaAUIMOHHO U3IIbJIHABAIIO
ce 4pe3 MOBTOpHO Iniaidane ¢ mkypka Nel80 wmum Ne240, ce moctvra mpu CTOMHOCTH Ha
npoMeHIuBHTE (aKTOpH, KakTo ciensa: u = 8-10 mmin?, g = 6-8 kN.m™, n = 1-2 meTi. OcBen
Ka4€CTBCHO M3TJIAXJIaHC YPE€3 TO3NW METO/] Ha IMIPUTPUBAHE CE pCajin3rpa OlIC NKOHOMHUS Ha HIKYypPKa
u Ha jak g0 20 %.

4.9. ANGELSKI D., VITCHEV, P. (2021). Analysis of the Reasons for Defects During Formation
of Protective-Decorative Coatings on Wooden Surfaces. Proceedings of the 14th International
Scientific Conference Wood EMA 2021, pp. 393-398. (SCOPUS)

BG: AHanu3 Ha NPUYMHHUTE 3a OeeKTH Mpu (GOopMHUpaHE HA 3AIIUTHO - JCKOPATUBHU IOKPUTHS
BBPXY ABPBECHU HOBbPXHUHU

Abstract: The defects on the film coatings are one of the major problems in furniture since they are
easily detected and in the same time it is also hard to be prevented. They can originate during the
process of film forming, upon their subsequent refinement or cleaning, during other operations or
activities as furniture assembly, packaging, transportation. In some other cases, defects on the
coatings could appear a bit later, while being exposed in the retail outlets or are already by the end
users. Most often, those furniture defects are related to considerable financial consequences so thus
to be fixed. This makes it very important to know the reasons for appearance of defects so thus the
proper measures might be taken for their removal in a timely manner. Depending on the technological
level and specifics of the produced articles, we can observe different frequency of defects occurring
during the production process. Despite that, the causes for their appearance in most cases are quite
similar. This allows us to make a summarized analysis of the causes for the appearance of defects
with the same type. The article pays attention to the causes for the most common defects by through-
feed layering of UV hardening protective-decorative coatings over wooden surface. Thus, a standard
methodology has been used to determine the adhesion strength, hardness and gloss of water-dispersed
coatings applied at industrial conditions

Pesrome: Jledextrure mo GrIMOBUTE TOKPUTHS Ca €THHU OT HAl-4eCTO CpelIaHnnTe pu medenute. Te
ca JIECHO OTKPHUBAEMH M CHIIEBPEMEHHO - TPYAHO MIPENOTBpaTUMHU. MoraT Jia ce oSBT BbB (pazute
Ha (I)I/IJIM006paBYBaHe, IIpH MmocjaeaBamoTo 06J1ar0p0n>1BaHe 1 NIOYMCTBAHC HA MOBBPXHOCTUTEC, ITPU
CFJ'I06$IBaHe, OIIAKOBAHC WJIKM TPAHCIIOPTUPAHC HA TOTOBUTC H3ACIIUA, KAKTO H II0-KbBCHO: B
ThProBCKaTa MpEiKa UK IIPHU CKCIIOAaTalus. B noseuero ClIydan OTCTPAHSABAHCTO HA Z[e(l)eKTI/I oT
MeOeIHuTe MNOBBPXHOCTU € CBBP3aHO CHC 3HAUUTCIHU (I)I/IHaHCOBI/I pa3xoau. B s3aBucumoct or
TEXHOJOI'M4YHOTO HHUBO H Cl'IeLII/I(i)I/IKaTa Ha MNOPOU3BCKIAAHUTC HU3JACIUA CC Ha6moz[aBa pa3jin4Ha
YECTOTa Ha BB3HHUKBAHEC Ha ,I[e(l)eKTPI o BpEeME Ha MHIpPOU3BOACTBO. HpI/I‘lHHI/ITe 3a IosgBaTa Ha
CAHOTHUITHHN ,I[C(I)CKTI/I B MOBCUCTO CilIy4dau Ca CXOIAHH, KOCTO IIO3BOJIABA TAXHOTO 0606maBaHe n
AHAJIM3HUPAHEC, U HAa Ta3U Oa3za - CBOCBPCMCHHO UM OTCTpAaHsABAHC. B cratusara e 06’praT0 BHHUMAHUEC
Ha IIPUYIMHHUTC 3a HaKW-4ecTO CpCIIaHUTC }_Ie(i)eKTI/I IIpU NMPOXOJAHO HAHACAHC, B IPOMUIIIJICHU YCJIOBUH,
Ha UV BTbpJAdBaIll CC, BOAOPA3PCAUMU, 3aIUTHO-ACKOPATUBHU IMOKPUTHA BHPXY ABPBCCHUHA. 3a
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eiTa € U3IoJ3BaHa CTaHJapTHA MCTOJUKA 3a OIPEACIAHC Ha aAXC3MOHHA AKOCT, TBbPAOCT U T'JIaHILL
Ha MOKPHUTHEC.

4.10. ANGELSKI, D., ATANASOVA, K. (2020). Influence of some factors on adhesion strength in
the formation of water-based finishes on beech plywood. Scientific Journal ,Innovation in
Woodworking Industry and Engineering Design®, 2/2021 (20): Vol. X, Ne 2, pp. 36-43, Sofia,
ISSN 1314-6149, e-ISSN 2367-6663. (CABI, Web of Science) (CABI, Web of Science).

BG: Bnusiaue Ha HsKou (akTopu mpu (GopMmHpaHe Ha BOAOPA3PEAUMH JAKOBH MOKPHUTHUS BHPXY
OyKOB HIIIepIuIaT

Abstract: Adhesion strength is an indicator of the coating’s detachment resistance from the base.
The magnitude of the adhesion strength depends on the nature of the lacquer system, the type and
state of the substrate, and the film formation conditions. In this study, a water-based varnish system
was applied to beech plywood. The influence of a sandpaper grit size used and the time between a
sanding and coating processes has been determined.

Pe3rome: Kakro e HU3BCCTHO, aAXE3MOHHATa SAKOCT € MOKa3aTel 3a U3AbPKIMBOCTTA Ha OTJICIIBAHC
Ha 3alIUTHO-ACKOPATUBHUTE IIOKPUTHA OT OCHOBATa. AI[XGSI/IOHHaTa SAKOCT C€ 06yCJ'IaBH OoT
npupojata Ha JlaKkOBaTa CHCTEMaA, BHJa MW CbBCTOAHHMETO Ha OCHOBAaTa W YCJIOBHATa Ha
¢unmooOpasysane. llenta Ha ToBa M3CieABaHE € Ja ONPEACIH BIMSIHAETO HA 3BPHUCTOCTTA HA
IOKypKaTa, M3I0J3BaHa 3a IMOJAIOTOBKAa Ha OCHOBATa, U NPOABJIKUTCIHOCTTA HAa TCXHOJIOTMYHHA
npecToil Mexy nniardane Ha OyKOB HIMIEPIUIAT ¥ HAHACSHE HA BOJOpa3pe/Ma JIAKOBa CHCTEMA.

I'7. Cratum u jpokjgaau, NyOJMKYBaHH B HAYYHHM HU3IaHMs, pedepupaHu u
HH/IEKCHPAHU B CBETOBHOM3BECTHH (a3 JaHHM ¢ Hay4YHa nHdopmanus (18 op.) /
G7 Publications in foreign scientific journals, issues and conference proceedings,
referenced and indexed outside Web of Science and SCOPUS (18)

7.1. DELIISKI, N., ANGELSKI, D., TRICHKOV, N., DZURENDA, L. (2014). Calculation of the
surface temperature of subjected to unilateral heating wood details before their bending. Scientific
journal Annals of Warsaw University of Life Sciences, Forestry and Wood Technology, Ne 86,
pp. 76-81, ISSN 1898-5912. (CABI, Web of Science)

BG: HM3uucnsBane Ha NOBBPXHOCTHATa TEMIIEpaTypa Ha IbPBEHU JCTAWIH, IOUIOKEHH Ha
€IHOCTPAHHO HarpsBaHEe IIPEAN OI'bBaHE

Abstract: Calculation of the surface temperature of subjected to unilateral heating wood details
before their bending. A 1D linear mathematical model for the computation of the non-stationary
temperature distribution along the thickness of subjected to unilateral heating wood details before
their bending has been presented and solved. The model includes a linear version of the partial
differential equation of heat conduction with constant initial condition and two types of bondary
conditions: from the side of the details’ heating — at a prescribed surface temperature, which is equal
to the temperature of the metal heating body and from the opposite side — at convective heat exchange
between the details’ surface and the surrounding air environment. For the computation of the
temperature distribution along the details’ thickness at given temperatures of the heating body and of
the surrounding air a software program has been prepared in FORTRAN, which has been input in the
calculation environment of Visual Fortran Professional. With the help of the program, computations
have been carried out for the determination of the 1D temperature distribution along the thickness of
spruce details with an initial temperature of 20 °C, moisture content of 0.15 kg.kg™, and thicknesses
of 6 mm, 8 mm, and 10 mm during their unilateral heating at the temperature of the heating body 100
°C, 120 °C, and 140 °C aimed at plasticizing and bending in the production of stringed music
instruments. The obtained results for the details’ surface temperature and for the convective heat
transfer coefficient are graphically presented and analyzed.

Pe3rome: Hpe)ICTaBCH € U € PCIICH 1D nuHeeH MaTeMaTHUYECKU MOACI 3a H3YUCIIIBAHC Ha
HECTAaMOHAPHOTO pPA3NpCACICHUE Ha TEMIICpaTypaTa I10 ,E[€6€J'II/IHaTa Ha TIIOJJIO0XXEHHU Ha
CAHOCTPAHHO HAarpsBaHC HeTaﬁHH OT ABPBECHUHA, MPEAU TAXHOTO OI'bBAHC. MO,Z[CJTLT BKJIFOYUBa
JIMHECH BAapWAaHT Ha 4YaCTHO ,Z[I/I(bepCHLII/IaJ'IHO YpaBHCHHEC Ha TOILUIOIIPOBOAWMMOCT C IIOCTOSIHHO
HavYaJIHO YCJIOBUC U IBA B4 I'PAHUYHU YCJIIOBUA: OT CTpAaHATa HAa HArpsABaHCTO HA ,Z[eTafIJ'IPITe — [OIpu
3aa/ICHa TCMIICpaTypa Ha IOBBPXHOCTTA, KOATO € paBHA HAa TEMIICpATypaTa Ha TAJIOTO HA MCTAJIHU S
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HarpeBaTell, ¥ OT MPOTUBOIOJIOKHATA CTpaHa — IPU KOHBEKTUBEH TOIUIOOOMEH MEXIY
MOBBPXHOCTTA Ha J€Tailyla U OKOJIHATa BB3/yILIHA Cpela. 3a U3UUCISIBAHE HA pa3lpeeleHUeTO Ha
TeMIeparypara 1o je0eMHaTa Ha JeTalIuTe, PH JIaJCHN TeMIIepaTypy Ha HAarpeBaTeTHOTO TSUIO U
Ha OKOJHHUS BB3IYX, € M3roTBeHa codryepHa mporpama BbB FORTRAN, kosito € BbBencHa B
n3uncnuTenHata cpena Ha Visual Fortran Professional. C momorira Ha nporpamara ca W3BbpILIEHU
M34UCIICHUS 3a onpeziensHe Ha 1D pasnpenenenuero Ha TeMiiepaTypara 1o Ae0eInHa Ha JIeTaiiau ot
cMBpY ¢ HauanHa Temmeparypa 20 °C, chabprkanue Ha Biara 0,15 kg kg™ u ne6enuna 6 mm , 8 mm
u 10 mm, npy eIHOCTPaHHOTO UM HarpsBaHe MpHU TemIepaTypa Ha HarpeBatenHoTo Tsuio 100 °C,
120 °C u 140 °C, ¢ uen miactuduupaHe ¥ OorpBaHe 3a MPOM3BOJCTBOTO HAa CTPYHHH MY3HUKaJHU
uHCTpyMeHTH. [lomydeHuTe pe3yiTaTd 3a NOBBPXHOCTHATAa TeMmIlepaTypa Ha JeTaiiiuTe W 3a
Koe(UIIMeHTa Ha TOIUIONPOBOTHOCT €a MPEICTaBeHU rpadMyHO 1 aHaJIM3UPaHU.

7.2. DELIISKI, N., TRICHKOV, N., ANGELSKI, D., DZURENDA, L. (2016). Modelling and
energy consumption of the unilateral heating process of flat wood details. Drvna Industrja,
66(4): 381-391, DOI: 10.5552/drind.2016.1518, EID: 2-s2.0-85009516674, Part of ISBN 00126772.
(SCOPUS)

BG: MogenupaHe v M3UMCIIsIBAHE HA €HEPrHifHaTa KOHCYMAllUs Ha IIpolieca NMPH €IHOCTPAHHO
HarpsiBaHe Ha IVIOCKU JbPBEHU JIeTaunu

Abstract: A methodology has been suggested for mathematical modeling and research of two
mutually connected problems: the temperature distribution along the thickness of fl at wood details
subjected to unilateral heating and the energy consumption of this process. For the realization of the
methodology, a 1-dimensional mathematical model has been created and solved for the transient
linear heat conduction in fl at wood details during their unilateral heating at arbitrary initial and
boundary conditions encountered in the practice. Based on the integration of the model’s solutions, a
numerical approach has been suggested for the computation of the specifi ¢ energy consumption (for
1 m2) and the specific heat fl ux needed for the heating of the details and for the covering of their
heat emission in the surrounding environment during unilateral heating aimed at wood plasticizing
and bending. This paper presents solutions of the model concerning the non-stationary temperature
distribution along the thickness of spruce details with thicknesses of 6, 8 and 10 mm and the non-
stationary change in the specifi ¢ energy consumption and in the specifi ¢ heat fl ux during unilateral
heating at temperatures of the electrically heated metal band equal to 100, 120, and 140 °C aimed at
plasticizing and bending of the details in the production of outside curved parts of the body of string
musical instruments. The obtained results can be used for technological and energy calculations and
for analysis of processes of unilateral heating of wood details at different boundary conditions, as
well as in software for systems for model based automatic control of such processes aimed at bending
of the heated and plasticized details.

Pe3rome: HpezmoxceHa € MCETOHOJIOrusa 3a MaTEMaTHYCCKO MOACIUpPAHE U HMU3CICABAaHEC Ha OBa
B3aMMHO CBBP3aHH MpoOJieMa: pa3mpeieNeHIeTo Ha TeMIleparyparta 1o ae0elnHa Ha JeTailiii oT
ABbPBECHUHA, IMTOJJIOKEHU Ha €AHOCTPAHHO HAarpsiBaHE, U KOHCyMalluATa Ha CHEPIys IIpU TO3U IPOLEC.
3a peanuzanus Ha METOHOJOTUATAa € Ch3LAaJACH M PEIICH €IHOMEPEH MAaTEMaTH4YEeCKHM MOJAET 3a
nmpexoaHaTta JIMHEHA TOILUIOIIPOBOAUMOCT B ITIJIOCKH ,I[GT&IZJ'IPI OT AbPBECHHA, IPU €AHOCTPAHHOTO UM
HarpsiBaHe. B®3 ocHOBa Ha HHTETrPpUPAHETO Ha PEHICHUATA Ha MOJCIa € NMPEAJIOKEH YUCIIEH ITOAX0/
3a M3YMCIIABAHE HA CHENM(UYHATA KOHCYMAIlNs Ha eHeprus (3a | m?) M crermdHYHMS TOIUTHHEH
IIOTOK, HGOGXO,[[I/IM 3a HarpsiBaHe¢ Ha I[GT&IZJ'IHTG 1 3a IIOKPUBAHE HA TAXHATa TOIUIMHHA €MHCUA B
OKOJIHATa Cpea MPU €JHOCTPAHHO HarpsBaHe. Ta3u cratus NpeacTaBs pelICHHs Ha MOJIENa OTHOCHO
HECTAaHMOHAPHOTO PA3NpCACICHUC Ha TEMIICpaTypaTa I10 ,Z[66€J'II/IHaTa Ha CMBPYOBU z[erafmn C
ILC6€J'II/IHa 6, 8u 10 mmu HECTAlMOHAPHOTO U3MCHCHHNC Ha CHGLII/I(l)I/ILIHaTa KOHCyMalus Ha CHCPTUA
" Ha CHGI_II/I(l)I/I‘lHI/IH TOIUIMHCH ITIOTOK ITO BPEME€ HAa €AHOCTPAHHO HArpsABaHEC, IIpU TEMIICPATYpHU HaA
eNIeKTpUYeCKH HarpeBaemara MertanHa jeHta - 100, 120 u 140 °C. Te ca HeoOXxoaumu 3a
HJ'IaCTI/I(l)I/ILII/IpaHe U OI'bBAaH€ Ha HeTaﬁHH, H€O6XO,I[I/IMI/I 3a IPOU3BOACTBOTO HA U3BUTHUTC YaCTHU Ha
KOpItyCa Ha CTPYHHU MY3UKAJIHU WHCTPYMCHTHU. HOJ’Iy‘ICHI/ITe pe3yiaratud MoraT Ja €€ M3I0JI3BaT
KaKTO 3a TCXHOJIOTMYHHU U 6HCpl“HI71HPI H3YHCJIICHUSA, TaKa U 34 aHAJIM3 Ha MIPOLECHU Ha CAHOCTPAHHO
HarpsBaHC€ Ha AbPBCHU HeTaﬁHH Opu pas3jiMiHA I'paHUYHU YCJIOBUS. OcBeH TOBa Te Morat Ja Cc¢€
I10JI3BAaT B CO(bTyepHI/ITe CHUCTEMHU 3a MOACIIHO 633HpaHO ABTOMATUYHO YIIPABJICHUC HA TO3U THIL
TIPOLIECH.
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7.3. DELIISKI, N., DZURENDA, L., TRICHKOV, N., GOCHEV, Z., ANGELSKI, D. (2016).
Modelling of the unilateral convective heating process of furniture elements before their lacquer
coating. Acta Facultatis Xilologiae, TU-Zvolen, 58(2): 51-64, DOI: 10.17423/afx.2016.58.2.06,
EID: 2-s2.0-84994651506, Part of ISBN 13363824. (Web of Science, SCOPUS)

BG: Mogenupane Ha mpolieca Ha €JHOCTPAHHO KOHBEKTUBHO HAarpsiBaHe Ha MEOCTHH eJIeMEHTH
npeay JJakupaHe

Abstract: Two mutually connected 1D mathematical models have been created and solved. The first
of them allows the computation of the non-stationary temperature distribution along the thickness of
subjected to unilateral convective heating furniture elements before their subsequent lacquer coating.
The second one allows the computation of the non-stationary distribution of temperature, t, along the
thickness of the carrying rubber band, on which the non-heated surface of the furniture elements lies.
A software program has been prepared for the simultaneous numerical solution of both models with
the help of an explicit scheme of the finite difference method, which has been input in the calculation
environment of Visual Fortran Professional. With the help of the program, computations have been
made for the determination of the 1D change of t in flat oak elements and in the rubber band, on
which the non-heated surfaces of the elements lie. In the simulation experiments the oak elements
were with thickness of 16 mm, length of 1.2 m, initial temperature of 20 °C, and moisture content of
8 %. The duration of the elements’ unilateral convective heating by air with temperature of 100 °C
and speed of 2 m-s™, 5 m-s, and 8 m-s™ was equal to 10 min. The rubber band was with thickness
of 4 mm, width of 0.8 m, initial temperature of 20 °C, and the temperature of the surrounding air was
20 °C. The computer solutions of both mathematical models could be used for visualization and
technological analysis of the temperature change along the thickness of furniture elements made of
different wood species, different thickness, length and moisture content, during their unilateral
convective heating with different temperature and speed of the circulated air prior to their lacquering.
Pe3tome: Cr3manenu 1 pelicHA ca ABa B3aWMHO CBbP3aHH MaTeMaTHIeCKH Mojena. [I5pBusT ot TiIX
IIO3BOJIsIBA U3YMCIABAHC Ha HCCTAIMOHAPHOTO PA3NpPEACIICHUE Ha TEMIIEpAaTypara 1o ,ZIC6CJII/IHa Ha
(bypHHpOBAaHW JETalaM, TOMJOKCHH HAa E€IHOCTPAHHO KOHBEKTHBHO HArpsBaHe, IIPeIu
II0CJICABAIIIOTO HAHACAHEC Ha JIaKOBa CUCTEMA. BTOpI/I}IT MOZCII IIO3BOJIABA H3YHCIIIBAHEC Ha
HECTAIlMOHAPHOTO paslpeneieHue Ha TeMIiepaTypara t, mo ge0emaaTa Ha HocelaTa T'yMeHa JICHTa,
BBPXY KOSTO JIGKHU He3arpsATaTa MoBLPXHOCT Ha pypHUpOBaHUTE AcTaiinn. [logroreena e copryepra
Mporpama 3a eJHOBPEMEHHO YHCIIEHO PEellIeHHE Ha IBaTa MoJieNa, 0 METo/1a Ha KpaHUTE eIEMEHTH,
KOSTO € BBbBEACHA B HM3UMCIMTETHaTa cpema Ha Visual Fortran Professional. C momomra Ha
nporpamara ca HampaBeHU M3UYMCIICHUS 3a onpenensHe Ha 1D mpoMsaHa Ha t B TUIOCKM JI€Talind OT
I[’B60Ba AbpBECMHA W B T'yMCHATa JICHTA, BBPXY KOATO JIEKAT HEOTOIUIAEMUTEC IMOBBPXHOCTH Ha
neraiimuTe. M3non3BaHuTe neraitnum ca ¢ aqedennHa 16 mm, qpioxuHa 1,2 m, Ha9aaHa TeMIeparypa
20 °C u BunaxHoct 8%. IlpompmkuTenHoCcTTa HA €IHOCTPAHHOTO UM KOHBEKTHBHO HArpsiBaHe C
BB3IYX, ¢ TemmnepaTtypa 100 °C u ckopoct 2 m/s, 5 m/s u 8 m/s, ¢ 10 min. ['ymenara yeHta e ¢
nebenmnaa 4 mm, mmprHa 0,8 m u HagamHa Temnepatypa 20 °C. TemmepatypaTa Ha OKOITHUS BB3IyX
e 20 °C. KoMnIoTbpHUTE pELICHHs] Ha JABaTa MaTEMaTHYECKH MOZENa MOraT Jla ce M3IONI3BaT 3a
BU3yalIn3alsl U TEXHOJIOTMYEH aHalli3 Ha M3MCHEHHMETO Ha TEMIIEpaTypara II0 ,Z[GGGJ'II/IHa Ha
MeOeTHN IeTaliand OT pasiIn4YHU OBPBECHU BUAOBE, C Pa3InYHU nebenrHa, IbJDKUHA U CbAbPXKAHUE
Ha Bjara, IpU €JHOCTPAHHO KOHBEKTHBHO HAIpPSIBAHE C pPa3JIW4YHU TEMIIEpATypa U CKOPOCT Ha
LUPKYIUPALIS BE3OYX.

7.4. DELIISKI, N., TRICHKOV, N., ANGELSKI, D., DZURENDA, L. (2016). Numerical approach
for computation of the heat and flux needed for covering of the emission in the surrounding air of
subjected to unilateral heating flat wood details before their bending. Key Engineering Materials,
Selected Processes of Wood Processing, Volume 688, pp. 153-159, DOI: 10.4028
/www.scientific.net/ KEM.688.153, EID: 2-s2.0-84958225636, Part of ISBN 16629795 10139826.
(SCOPUS)

BG: U3zunciagBane Ha TOIUIMHATA W TOIUIMHHUS IIOTOK 3a INOKpHUBAHC Ha EMHUCHUTEC BbB BH3AYyIIHA
Cpcaa Ha CAHOCTPAHHO HArpsIBaHU IJIOCKU JbPBCHU ,Z[eTafIJ'IH npeau TAXHOTO OI'bBAHC

Abstract: A numerical approach for the computation of the specific (for 1 m?) energy consumption,
Qe, and the specific heat flux, dge/dtr, needed for covering of the emission in the surrounding
environment of the subjected to unilateral heating flat wood details aimed at their plasticizing and
following bending has been suggested. The approach is based on the integration and differentiation
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of the solutions of a linear model for the calculation of the non-stationary 1D temperature distribution
along the thickness of subjected to unilateral heating flat wood details, suggested by the authors
earlier. For the numerical solution of the model aimed at the determination of qe and dqe/drt software
program has been prepared, which was input in the calculation environment of Visual Fortran. Using
the program, computations have been carried out for the determination of the change in the energy ge
and in the flux dge/dt, which are consumed by spruce details with an initial temperature of 20 °C,
moisture content of 0.15 kg-kg™, and thicknesses of 6 mm, 8 mm, and 10 mm during their 10 min
unilateral heating at temperatures of the heating metal band of 100 °C, 120 °C, and 140 °C and of the
surrounding air of 20 °C. The obtained results are graphically presented and analyzed.

Pestome: TIpuioen e uncIeH MOAXO 33 M3UMCIABaHe Ha creruduuHaTa (3a 1 m?) KoHCyManus Ha
CHEPrus, Qe U CHCHM(PUUHUAT TOIUIMHEH MOTOK dqe/dt, HEOOXOAMM 3a MOKPHMBAHE HA EMHUCHHTE B
OKOJIHaTa Cp€a Ha IMOJJIOKCHUTE Ha CAHOCTPAHHO HAarpsABaHe IJIOCKU z[eraﬁJm OT IbpBECHUHA, C LICII
TSAXHOTO IUIACTU(HUIIMPAHE U TIOCNIEABAIO orbBaHe. [IoIX0AbT ce OCHOBaBa Ha MHTETPHUPAHETO U
T epeHIIMPaHeTO Ha PEIICHUATa Ha JIMHEEH MOJEN 3a M3YMC/ISBAHE HA HecTanuoHapHOTO 1D
pasnpeaciaeHue Ha TeMIiiepatypara mo Ile6eJII/IHaTa Ha MOJJIOKCHUTEC Ha €HOCTpAaHHO HarpsaBaHC
IIJIOCKH z[eraﬁnn OT AbPBCCHUHA. 3a YHCIEHO0TO peuIe€Hrue Ha MO/JICiia, HACOYCHO KbM ONPCACIIAHC Ha
Qe 1 dqe/dt, € u3rorBena codryepHa nmporpama, KOsiTo € BbBEACHA B M3UUCIMTEIHATA cpena Ha Visual
Fortran. C momorra Ha mporpamara ca U3BbPIICHNA U3YHCICHUS 3a ONPECIITHEe Ha M3MEHEHHETO Ha
SHeprusita ge U Ha moroka dge/dt, KOMTO ce KOHCyMHpaT OT JETaljau OT CMBpY C HayaliHa
temneparypa 20 °C, chabpxanne Ha Biara 0,15 kg-kg? n neGenmna 6 mm, 8 mm u 10 mm.
JleraiinuTe ca HarpsiBaHU eqHOCTpaHHO 10 MIN, mMpu TeMnepaTypu Ha HarpsiBaiiata MeTajiHa JIeHTa
100 °C, 120 °C u 140 °C u Ha oxonHus BB3AyX 20 °C. [TomydeHuTe pe3yiTaTH ca MpeicTaBeHn
rpadIHO U Ca AaHATU3UPAHH.

7.5. DELIISKI, N., TRICHKOV, N. ANGELSKI, D., GOCHEV, Z. (2017). Transformation of two
mutually connected models for convective heating of wood details before their lacquering in a form,
suitable for programming. Innovations in woodworking industry and engeneering design.
Volume VI, Ne 1, pp. 27-34, Faculty of Forest Industry, University of Forestry — Sofia, Bulgaria,
ISSN 1314-6149 (print), ISSN 2367-6663 (online). (CABI, Web of Science)

BG: IIpeoOpasyBaHe Ha JBa B3aUMHO CBBP3aHM MOJC/a 33 KOHBEKTHBHO HarpsBaHE Ha IbPBEHHU
JETalJIN MPEIn JTAKMPAHETO UM BbB (hopMa, IOAXO0 1A 3a MPorpaMUpaHe

Abstract: Using the explicit form of the finite-difference method, two suggested by the authors
mutually connected mathematical models have been transformed in a form, suitable for
programming. For the numerical solution of the transformed models, a software program has been
prepared in the calculation environment of Visual Fortran Professional. With the help of the program,
the 1D distribution of the temperature along the thicknesses of flat oak details and of their carrying
transport rubber band with hy, = 16 mm, I, = 0,6 m, u = 0,08 kg/kg, hs =4 mm, bg =0,8 m, and t, =
20 °C, during unilateral convective heating for a period of 10 min at tn, = 100 °C, vna = 2 m/s, 5 m/s,
8 m/s, and tma = 20 °C in order to ensure suitable thermal conditions for the subsequent details’
lacquering has been calculated, visualized and analyzed.

Pe3rome: V3non3Baiiku meiiHaTa opMa Ha METO/Ia Ha KpaWHUTE Pa3jiuKH, aBTOPUTE MPeIIaraT IBa
B3aMMHO CBBpP3aHH MaTEeMaTHYeCKH Mojfena, TpaHchOpMHUpaHH BBB (QopMa, MOAXOAAIA 3a
IporpaMupane. 3a YHCISHOTO pellieHre Ha MOJISNINTE € U3TOTBeHa copTyepHa mporpama B cpena 3a
m3uncnenne Ha Visual Fortran Professional. C momomra Ha mnporpamara ca H3YHCICHU,
BH3yaJM3UpaHu U aHanm3upaHu 1D pasmpeneneHnero Ha TemmepaTypaTa Mo aedenrHa Ha TUIOCKH
ILCT&ﬁJ'II/I oT ):[I»60Ba AbPBECHMHA W HA HOCCHIATa TPAHCIIOPTHA T'yYMCHA JICHTA, 3a a CC OCHUT'YypAT
MoAXOAAIIH TCPMUYHHU YCIIOBUA 34 ITOCJICABAIIO JIAKUPAHE HA ,Z[e’TaﬁJ'IPITe, IIpU CIICAHUTEC ITapaMCTpu:
hw = 16 mm, lw = 0,6 m, u = 0,08 kg/kg, hg =4 mm, bg = 0,8 m, u to = 20 °C, npu exHOCTPAHHO
KOHBEKTMBHO HarpsiBaHe ¢ MPOoabuKUTEHOCT 10 min tpu tha = 100 °C, Vha = 2 m/s, 5 m/s, 8 m/s, u
thna = 20 °C.

7.6. DELIISKI, N., TRICHKOV, N., ANGELSKI, D., DZURENDA, L, GOCHEV, Z,
TUMBARKOVA, N. (2018). Computation of the energy consumption for warming up of flat oak
details before their bending. Innovations in woodworking industry and engeneering design. VVolume
VII, Ne 2, pp. 5-11, Faculty of Forest Industry, University of Forestry — Sofia, Bulgaria, ISSN 1314-
6149 (print), ISSN 2367-6663 (online). (HALIM/] — mox Ne 399 or HPC) (CABI, Web of Science)
BG: H3unucnaBane pa3xoJia Ha CHCPIrusl 3a 3arpsABaHC Ha IJIOCKU ,Z[’b6OBI/I }.'[eTaﬁJ'IPI npeau OroBaHe

11



Pe3stomema Ha mpydoseme Ha 6ba2aPCKU U AH2AUUCKU e3UK

Abstract: A software program has been prepared in the calculation environment of Visual Fortran
for solving of own 1D non-linear model of the one sided heating process of flat wood details. With
the help of the program, the 1D non-stationary temperature field in flat oak details with initial
temperature of 20 °C, moisture content of 0.15 kg/kg, thickness of 12 mm, 16 mm, and 20 mm during
their 30 min one sided heating at temperature of 80 °C of the heating metal body has been calculated.
After integration of the temperature field, the energy consumption for warming up of the details
before their bending in the production of curved back parts of chairs has been calculated. The obtained
results are graphically presented and analyzed.

Pe3tome: B m3uncnurennata cpena Ha Visual Fortran e u3rorBeHa mporpama 3a pemasade Ha 1D
HEJIMHCCH MOJICII Ha IpoleCa Ha KOHAYKTUBHO HarpsABaHC Ha ITJIOCKU IleTaP'IHH OT ObpBCCHUHA. C
MIOMOIITa Ha Tporpamara € u3umcieHo 1D HecTarmoHapHOTO TeMIEepaTypHO IOJIE B JCTAUIH C
HavanHa temrepatypa 20 °C, ceabpxkanue Ha Boza 0,15 kg/kg u nebenvuun 12 mm, 16 mm u 20 mm,
0 BpeMe Ha eIHOCTPAHHOTO UM HarpsiBaHe, B TeueHue Ha 30 min, Ipu TeMriepaTypa Ha HarpsBanioTo
ru MetanHo Tsuto 80 °C. Cnen MHTErpUpaHe Ha M3YHCIEHOTO TEMIIEPATYPHO MOJIE € MPEeCMETHATA
KOHCyMaluATa Ha CHCPIu:d, H606X0)II/IMa 3a HarpsBaH€ Ha I[CTElfIJ]I/ITG npe€au OrbBAHCTO HM.
PesynTatuTe ca npencraBenn rpadMuHO U ca aHAJIM3UPAHU.

7.7. DELIISKI, N., DZURENDA, L., ANGELSKI, D., TUMBARKOVA, N. (2018). An approach
to computing regimes for autoclave steaming the prisms for veneer production with a limited power
of the heat generator. Acta Facultatis Xilologiae, 60 (1): 101-112, DOI: 10.17423/afx.2018.60.1.11,
EID: 2-s2.0-85045936916, Part of ISBN 13363824. (Web of Science, SCOPUS)

BG: Merononorus 3a W3YHCISBAHE HAa PEKUMH 32 aBTOKIABHO IpONapsiBaHe Ha TMPU3MH,
MpeiHa3HaYeHU 32 MPOM3BOJICTBO HA (YpPHHP, IPU OrpaHUYeHa MOIIHOCT Ha TOILUIOTeHepaTopa

Abstract: An approach to computing the medium temperature of steaming the prisms for veneer
production in an autoclave depending on the available limited power of the heat generator is
suggested. The approach is based on the use of the optimized method called “variable return step”,
together with the method created by the first co-author previously. 2-dimensional mathematical
model for the transient non-linear heat conduction and energy consumption in frozen and non-frozen
prismatic wood materials at arbitrary are summarized. An application of the suggested approach is
shown in the paper for the case of scientifically based regimes of computation of the autoclave
steaming of non-frozen and frozen beech prisms with various cross-section dimensions and moisture
content of 0.6 kg-kg-1 aimed at plasticizing in the veneer production, when the power of the available
steam generator is limited and equal to 500 kW. The obtained results can be used for creating the
system for optimized model based on automatic control of the time and energy consumption of the
steaming process of wood materials.

Pe3tome: IlpennokeHa € METOAOJOrMs 3a H3UMCISIBAHE HA TeMIlepaTypaTa Ha cpefaTa Ipu
MpomnapBaHe Ha MPU3MHU 32 TPOHU3BOJACTBO Ha ()YPHHP B aBTOKJIAB, B 3aBHCHMOCT OT HaJIMYHATa
OorpaHM4€Ha MOHIIHOCT Ha TOIIor€HeparTopa. HO,I[XO,I[T:T C€ OCHOBAaBa Ha H3IOJ3BAHCTO Ha
ONTHUMU3aMOHEH MeTo. [IpencraBeH € AByMepeH MaTeMaTUdeCKu MOJEN 3a MPEXOAHA HENUHEWHA
TOILUIONPOBOAMMOCT U € HU3YHMCIICHA KOHCyMaluATa Ha CHEPrusA B 3aMPB3HAJIM W HE3aMpPBb3HaAJIA
MPpU3MAaTHYHU ObPBECHU MaTEpUAIHA. Hpe,E[J'IO)KGHI/ISIT Ioaxoa € IMpUJIOKEH 3a CbCTaBAHE HA HAYYHO
000CHOBaHU PEXUMHU, 3a U3YUCITISIBAHE HAa aBTOKJIABHO IIpOoapBaHE Ha HE3aMPB3HAIN U 3aMPb3HAJIN
OYKOBHM TIPU3MHU C Pa3NIMYHU pa3MepH Ha HAIPEYHOTO CEUYEHUE U ChIbpkaHue Ha Brnara 0,6 kg-kg'l.
Te ce HacoueHH KbM TUTACTU(UITUPAHE HA IPU3MHU, IIPETHA3HAYEHHU 32 TPOU3BOICTBOTO HA PypHHD,
KOTaTo MOIITHOCTTA Ha IMaporeHepaTopa e orpanuyieHa u e pasaa Ha 500 kW. [lonydenure pesynraTu
MOraTr ga €€ HM3MOJ3BAaT 3a Cb3JdaBAHC HAa ONTHMHU3UPAH MOACI 34 aBTOMATUYHO YIIPABJICHHUC Ha
BPEMCTO M KOHCYMaAllUsATA HAa CHEPI'Us IIPH MPOIAPBAHC HA AbPBECHU MATCPHUAJIN.

7.8. DELIISKI, N., ANGELSKI, D., TRICHKOV, N., DZURENDA, L., GOCHEV, Z,
TUMBARKOVA, N. (2018). Modelling of the energy consumption of the unilateral convective
heating process of furniture elements before their lacquer coating. Acta Facultatis Xilologiae, 60 (2):
71-83, DOI: 10.17423/afx.2018.60.2.07, EID: 2-s2.0-85055945647, Part of ISBN 13363824. (Web
of Science, SCOPUS)

BG: Moz[em/lpaHe eHeerﬁHaTa KOHCyMalus Ha Mponeca Ha €AHOCTPAHHO KOHBCKTUBHO HAIrpsABAHC
Ha MeOeITHn HeTaﬁHH npeau JJaKUupaHe

Abstract: Two mutually connected 1D linear mathematical models created and solved by the authors
earlier, are updated and presented as a nonlinear model. The first of them allows the computation of
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the non-stationary temperature distribution along the thickness of subjected to unilateral convective
heating flat wooden furniture elements before their subsequent lacquer coating. The second one
allows the computation of the non-stationary distribution of the temperature along the thickness of
the carrying rubber band, on which the non-heated surface of the furniture elements lies. A
methodology for the computation of the specific (for 1 m?) energy consumptions needed for warming
up both the furniture elements and the carrying rubber band, and also for covering of the heat emission
from the band to the surrounding air are suggested. The methodology is based on the integration of
solutions of two mutually connected nonlinear models mentioned above. For the numerical solution
of the models with the aim at applying the methodology, a software program as an input in the
calculation environment of Visual Fortran Professional was prepared. The computations were carried
out to determine the specific energy consumption during the unilateral heating process of flat oak
furniture elements with an initial temperature of 20 °C, moisture content of 8%, thickness of 16 mm,
width of 0,6 m, and length of 0,6 m, 1,2 m, and 1,8 m, during their 10 min convective heating by hot
air with the temperature of 100 °C and velocity of 5 m/s. At the temperature of the surrounding air of
20 °C, and the initial temperature of 20 °C, the thickness of the rubber band was 4 mm, the width was
0,8 m. The obtained results can be used for technological and energy calculations of unilateral heating
processes of furniture elements at different boundary conditions, as well as in the software of systems
for model based automatic control of these processes aimed at improvement of thermal conditions
for the subsequent lacquering of the elements.

Pe3tome: J/[Ba B3auMHO cBbp3aHu 1D nuHelHM MaTeMaTHYECKH MOJENA, Ch3JaJIeHH U PEIECHU T0-
paHoO OT aBTOPUTE, Ca AKTyaJIM3UpPAHW U TMPEACTABEHHU KAaTO HEJMHEEH Mojen. [IbpBUAT OT TsiX
ITO3BOJIsIBA U3YHCIIIBAHE HA HECTAITMOHAPHOTO pa3np€ACIICHUE Ha TEMIIEpaTypaTa 1o ,Zle6eJII/IHaTa Ha
MOJUIOKEHUTE Ha €IHOCTPAaHHO KOHBEKTHBHO 3arpsiBaHe IUIOCKH (DypHUPOBaHW JETailyii Mpeau
JIJaKupaHe. BTOpI/ISIT MOJECJI IMO3BOJIIBA M3YUCIIABAHE Ha HECTALIMOHAPHOTO pas3mnpe€aciiCHUE Ha
TEMIICpaTypara I10 Z[C6€HI/IHaTa Ha HOCCIIaTa I'yM€Ha JICHTA, BbPXY KOATO JIC)KKW HEOTOIII€MaTa
MIOBBPXHOCT Ha MeOenmHuTe aeraiinm. [IpemmoskeHa € METOHoNoTHS 3a W3YHCIIIBaHE Ha
criermduyHata (3a 1 m?) KOHCYMalys Ha eHeprHs, HeoOXOIMMA 33 MOATPSBAHE KAKTO HA MeOCTHHTE
,IICTEIfUII/I, TaKa 1 Ha HOCCIaTa r'yME€Ha JICHTA, U 3a IIOKPHUBAHC Ha TOINNIMHHUTE EMUCUHN OT JICHTATa
KbM OKOJIHUA BB3OYyX. MCTOI[OJIOI‘I/IHTa C€ OCHOBaBa Ha MHTCIPUPAHETO Ha PCHICHHATA Ha JABaTa
B3aMMHO CBBHpP3aHU HEIWHENHU MoJ€i1a, ClIOMEHAaTH IO-Tope. 3a 4nCIeHoTOo peuiaBaHE Ha MOACIINUTE,
C IeJT IpIIaraHe Ha METOIOJIOTHATA, € IOArOTBeHa coTyepHa MporpaMa B U3YHCIUTENHATA cpea
ma Visual Fortran Professional. IIpoBemenn ca w3umciaeHust 3a OIpenensHe Ha crenuduyHaTa
KOHCyMalusl Ha €HEprus Mo BPEME HAa €JHOCTPAHHUS IPOLEC HAa HArpsBaHE HA JETalIu OT 60 ¢
HavasHa Temnepatypa 20 °C, chabpskanue Ha Biiara 8%, aedemuna 16 mm, mmpuaa 0,6 m v IbJDKHHA
Ha 0,6 m, 1,2 mu 1,8 m, mo Bpeme Ha TSXHOTO 10-MUHYTHO KOHBEKTHBHO HarpsiBaHe C TOPeIll Bb3IyX
¢ temmeparypa 100 °C u ckopoct 5 m/s. Temneparypara Ha okoJHHUS BB3ayX € 20 °C. I'ymenara
neHTa e ¢ aedemuHa 4 mm, mmpuHa 0,8 m 1 Havanaa Temnepatypa 20 °C. [lomyuenure pe3ynraTtu
MoraTt aa C€ M3MIO0JI3BAT 3a TCXHOJOTMYHU U eHepFHﬁHH H3YUCIICHUA Ha IMPOUCCH Ha €IHOCTpaHHU
3arpsiBaHe Ha MEOEITHU JCTAIIN IPH pa3TUYHU TPAHUYHH YCIOBHA, KAKTO U B cO)Tyepa Ha CUCTEMHU
3a aBTOMAaTU4HO YIIPpAaBJICHUE Ha TE3U IIPOLECU, HACOUCHU KbM noz[06p;[BaHe Ha TOINIMHHUTC
YCJIOBHSI 33 IOCJIEABAIIO JIAKUPAHE HA JETANIINTE.

7.9. VITCHEV, P., ANGELSKI, D., MIHAILOV, V. (2019). Influence of the processed material on
the sound pressure level generated by sliding table circular saw. Acta Facultatis Xylologiae Zvolen,
vol. 61, no. 2, pp. 73-80, ISSN 1336-3824, DOI:10.17423/afx.2019.61.2.07. (Web of Science,
SCOPUS)

BG: BnusHue Ha 00paOoTBaHMs MaTepual BHPXYy HHBOTO Ha 3BYKOBO HAJATaHE B PE3YyiTaT OT
paboTara Ha IMPKYISP C KapeTka

Abstract: The aim of the current study was to investigate the changes in the sound pressure level,
generated at the operator’s position of sliding table circular saw, depending on the type of the
processed material, the cutting height (h) and the tool overhang effect (T) (T1 =7; T, = 14; T3 =21
mm). The experiments were performed with specimens from: chipboard oriented strand board (OSB),
and plywood with cutting height 15, 30, 45 mm. The generated sound pressure level was measured
using the method of “sound free field”, taking into account the influence of the background noise and
the characteristics of the sound field. The measurement of the A-weighted sound pressure level was
performed using precise digital sound level meter CEL-620B1 (CASELLA, United Kingdom). The
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obtained results showed that the sound pressure level is influenced by the type of the processed
material and at the cutting height of 15 mm it is changed as follows: plywood — 89.5 dB(A); OSB —
88 dB(A) and chipboard — 86.5 dB(A). The increase in the tool overhang effect from 7 mmto 14 mm
resulted in an increase in the sound pressure level by average 3+4 dB(A), for all three types of
processed material.

Pe3rome: IenTa Ha HACTOSINIOTO M3CICBAHE € CKCIIEPUMEHTAIIHO JIa C€ MPOCIICAN U3MEHEHHETO Ha
HUBOTO Ha 3BYKOBO HaJsiraHe Ha pabOTHOTO MSICTO Ha OMEpaTop Ha IUPKYJISIpHA MallliHa ¢ KapeTka,
B 3aBUCHUMOCT OT BUJa Ha 00paOOTBaHMs MaTepuaj, BUcounHaTa Ha pssaHe (h) u ronmeMuHarta Ha
HaJCTbpYaHe Ha HUPKyIspHUs TproH (T) Hax oOpaboTBanus MaTepuai. B xona Ha u3cnenBaHero ca
00paboTBaHM AETAWIN OT: IJIOYM OT JBbPBECHU YacTHIH (C BUCOYMHA Ha ps3aHe 16, 32, 48 mm);
IJI0YM C OPUEHTUPAHU YaCTHUIIH (C BUCOUMHA Ha ps3aHe 15, 30, 45 mm) u mmepriaT (C BUCOUYMHA HA
pszane 15, 30, 45 mm). HuBoro Ha reHepupaHus IIyM € OTYETEHO MO MeToaa ,.M3mepBane B
CBOOOIHO 3BYKOBO TIOJIE®, KATO Ca OTYETEHU BIUSHUETO Ha ()OHOBHUS LIYM M XapaKTEPUCTUKUTE Ha
3BYKOBOTO Tiosie. HUBOTO Ha A-KOPUTHPAHOTO 3BYKOBO HAIATaHE € M3MEPBAaHO C HU(PPOB IIyMOMED
mogen CEL-620B1 (CASELLA, United Kingdom). [Tony4ueHuTe pe3yntaTi moka3BaT, 4e Mpu €IHU
W CBIIM YCIIOBHS Ha Psi3aHe HUBOTO Ha 3BYKOBO HaJISITaHE, B 3aBUCHMOCT OT 00pa0OTBaHMsI MaTepral
ce u3MeHsT, kakTto cinenBa: mmepmiat — 89.5 dB(A); OSB — 88 dB(A) u I1JIH — 86.5 dB(A).
YBenuyaBaHeTO Ha HAJACTHPYAHETO HA MUPKYJISIPHUS TPUOH HAJ 00pabOTBaHUS MaTepuail oT 7 mm
Ha 14 mm Boxu 10 MOBHUIIaBaHE B HUBOTO HAa 3BYKOBO HaJsraHe, MpH Pa3IMYHUTE MaTepHaIIH,
cpenno ¢ okomo 3-4 dB.

7.10. DELIISKI, N., DZURENDA, L., ANGELSKI, D., TUMBARKOVA, N. (2019). Computing
the energy for warming up of prisms for veneer production during autoclave steaming with a limited
power of the heat generator. Acta Facultatis Xilologiae Zvolen, 61 (1): 63-74, DOI:
10.17423/afx.2019.61.1.06, EID: 2-s2.0-85068131277, Part of ISBN 13363824. (Web of Science,
SCOPUS)

BG: HM3uucnsBaHe Ha CHeprusTa 3a 3arpsBaHe Ha JIBPBECHM IMPU3MH, IpEAHA3HAUCHH 3a
MIPOU3BOICTBO Ha (ypHUP, TTOCPEACTBOM aBTOKIABHO IPOIMApPBaHE, IPU OrpaHUYeHa MOIIHOCT Ha
TOILIOT€HEPATOPA

Abstract: An approach for computing the specific energy needed for warming up the wooden prisms
for veneer production during their autoclave steaming with a limited power of the heat generator is
suggested. The approach is based on the integration of the numerical solutions of the created and
verified 2-dimensional mathematical model for the transient non-linear heat conduction and energy
consumption in frozen and non-frozen prismatic wood materials. An application of the suggested
approach is shown in the paper for the case of computing the specific energy for warming up non-
frozen and frozen beech prisms with cross-sections of 0.3x0.3 m, 0.4x0.4 m, 0.5x0.5 m and moisture
content of 0.6 kg-kg™ during their autoclave steaming aimed at their plasticizing in the veneer
production. The power of the steam generator is limited and equal to 500 kW. The obtained results
can be used to create the systems for optimized energy saving model based automatic control of the
steaming process of wood materials.

Pe3iome: [Ipemnoxena e METOONOTHS 32 U3UMCIISIBAHE HA crienn(rIHATa SHeprus, HeoO0XommuMa 3a
3arpsiBaHe Ha JIbPBEHU IMPHU3MH, 32 TPOW3BOICTBO HA (QYpPHHpP, NPHU AaBTOKIABHO MpoOMapBaHe, C
OrpaHMY€Ha MOUIHOCT Ha TOIJIOI'€HEpaTopa. HO,I[XOL[LT C€ OCHOBAaBa Ha MHTCTPUPAHE HA YHUCIICHUTE
pemi€eHrsa Ha Cb3OAJACH W TIMPOBEPEH ABYMCEPEH MATEMATHYCCKU MOACIT 3a HeJIWHENHa
TOIUIOIPOBOAMMOCT M KOHCyMallMsl HAa CHCPIrHUA B 3aMPb3HAIM W HCE3aAMPB3HAIU MMPU3MATUYIHH
ABPBECHU MATCpUAJIN. B crarusra e NPUIIOXKCH MCTOHOJIOIUA 3a U3YUCIIIBAHC Ha CHGLII/I(l)I/I‘IHaTa
€Heprus 3a HarpsBaHe Ha He3aMPB3HAIH U 3aMPbh3HAIN OyKoBY TTpu3Mu ¢ HarpedHu cedenust 0.3x0.3
m, 0.4%0.4 m, 0.5x0.5 m u ceappxanue Ha Bnara 0,6 kg-kg'l, TP aBTOKIJIABHOTO MPOIIapBaHe, C el
mactuduimpane. MoIHOCTTa Ha MaporeHeparopa e orpanndena u e pasHa Ha 500 kW. TTomyuenure
pe3yiTaTu MoraT aa €€ U3MO0JI3BaT 3a Cb3AaBaHC HAa CUCTEMU 34 ONITHUMHU3IUPAHO CHEPrOCIICCTABALIO
MOACIHO ABTOMATUYHO YIIPABJICHUC Ha MPOLCCa Ha IMPOINapBaHC HA AbPBCCHU MaTCpUaAJIN.

7.11. DELIISKI, N., DZURENDA, L., TUMBARKOVA, N., ANGELSKI, D. (2020). Mathematical
description of the latent heat of bound water in wood during freezing and defrosting. Acta Facultatis
Xilologiae Zvolen, 62 (1): 41-53. DOI: 10.17423/afx.2020.62.1.04, EID: 2-s2.0-85082313209, Part
of ISBN 13363824. (Web of Science, SCOPUS)
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BG: MaremaTuuecko OmMcaHHE Ha JIATEHTHATA TOILIMHA Ha CBbp3aHaTa BOJa B ObpBECUHATA I1O
BpEMC Ha 3aMpa3sBaHC U pasMpasgBaHC

Abstract: Some basic characteristics and terms of the specific latent heat of crystallization of the
water in wood and of melting the ice formed by it are presented in the paper. The change in the
temperature of ice and water during their heating and cooling occurred in the phase transitions were
described and analyzed. Using data from the specialized literature a mathematical description of the
specific latent heat of crystallization and melting the bound water in wood were suggested. Based on
that description, an update of an available equation for the specific heat capacity of the frozen bound
water in wood above the hygroscopic range was carried out. The information about the specific latent
heat and specific heat capacity of the water in wood materials is needed for computing the non-
stationary temperature distribution and energy consumption during their thermal treatment, and also
for the model based automatic control of that treatment.

Pe3iome: B craTusita ca TpencTaBeHM OCHOBHW XapaKTEPUCTHKH M YCIOBUS Ha crHenugpuIHaTa
JIJATCHTHA TOIUUIMHA IPU KpUCTATIM3alrd Ha BOJaTa B AbpBECHHATA WU IIPU TOIICHE Ha O6paSYBaHI/I$[
JICH. Omnucann u aHaJIM3MpaHU Ca IMPOMCHUTE B TEMIIEpaTypaTa Ha JICAa W BOJaTa IO BpPpEME Ha
TAXHOTO HArpsgBaHE W OXJaXIaHE IIpU q)asoBHTe npexonu. C momolNTa Ha JaHHA OT
Cricoyain3vpaHaTra JUTeparypa € HNPCAJIOKEHO MATEMAaTUYCCKO OIIMCAHUE Ha CHeLII/I(l)I/I‘IHaTa
JIJATCHTHA TOIIJIMHA Ha KpHUCTAJIM3alus U TOIICHE Ha CBbp3aHaTa BOAd B ALPBECUHATA. B®3 ocHOBa Ha
TOBa OIMMCAHUEC € M3BBPIICHA AKTyaJIM3allid Ha YPaBHCHHC 3a CHCHI/I(i)I/I‘-IHI/IS[ TOIINIMHCH KallalluTCT
Ha 3aMpa3eHaTa CBbp3aHa BOJa B JbPBECHHATA HAJl XUTPOCKOMMYHUS quana3oH. Madopmanusra 3a
CHCHI/I(i)I/I‘IHaTa JJATCHTHA TOIJIMHA U CHGHI/I(I)I/IT-IHI/HI TOINIMHEH KaIlallUTET Ha BOAATa B AbPBECHUTC
Marepualiv € HCO6X0)II/IMa 3a U3YUCIIABAHE HAa HECTAIMOHAPHOTO Pa3npeaACICHUE Ha TEMIIEpaTypara
W KOHCyMallusiTa Ha EHeprusl Mpu TepMUYHATa MM 00paboTKa, KAKTO W 3a MOJEITHO 0a3upaHo,
ABTOMATHWYHO YIpaBJieHHE Ha Ta3u o0paboTka.

7.12. DELIISKI N., TRICHKOV, N., ANGELSKI, D., DZURENDA, L., GOCHEV, ZH.,
TUMBARKOVA, N., (2020). Computation of the Average Mass Thermal Conductivity of Oak
Furniture Elements Subjected to Convective Heating Before Lacquering, Scientific Journal
,Innovation in Woodworking Industry and Engineering Design®, Vol. IX, Ne 1, pp. 29-35, Sofia,
ISSN 1314-6149, e-ISSN 2367-6663. (CABI, Web of Science)

BG: M3zumcnasBaHe Ha cpenHaTa MacoBa TOILIONPOBOIAMMOCT Ha Ib0OBM MEOCTHH CIEMEHTH,
ITOIJIOKCHU Ha KOHBCKTHBHO HAarpsABaHE IPEIN JIAKUPAHE

Abstract: A methodology for the computation and research of the following two mutually connected
problems has been suggested: 1D non-stationary temperature distribution in subjected to unilateral
convective heating process of flat wooden furniture elements before lacquering and change in their
average mass thermal conductivity. For the realization of the methodology, created earlier by the
authors 1-dimensional nonlinear mathematical model has been solved for the transient heat
conduction in the furniture elements during their unilateral convective heating. The model contains a
mathematical description of the average mass thermal conductivity of the elements and their surface
layer, which is intended for lacquering. For the numerical solution of the model with the aim of
applying the methodology a software program has been prepared and input in the calculation
environment of Visual FORTRAN Professional. Using the program, computations have been carried
out for determination of the 1-dimensional non-stationary temperature distribution along the
elements’ thickness and of the average mass thermal conductivity for flat oak furniture elements with
an initial temperature of 20 °C, moisture content of 8 %, thickness of 16 mm, width of 0.6 m, and
length of 1.2 m during their 10 min unilateral convective heating at temperature of the processing air
medium of 100 °C, which circulates above the elements with a velocity of 2 m-s™, 5 m-s®, and 8 m-s’
! aimed at improvement of the conditions for the subsequent lacquering. During the computations a
temperature of 20 °C for the surrounding air near the non-heated surface of the carrying rubber band
has been used. The change in the average mass thermal conductivity of the studied furniture oak
elements and also of their heated surface layers during the heating is graphically presented and
analyzed.

Pe3rome: Hpe;momeHa € MCTOOOJIOTHA 3a H34YUCIIBAHC MW HU3CIACABAHC Ha CICAHHUTC JBa
B3aMMOCBbBP3aHU np06ﬂeMa: 1D HECTAallMOHAPHO pasnpeaACIICHUC Ha TCMIICpATypaTa IMpU MOJAJI0KCHA
Ha CAHOCTPAaHHO KOHBCKTUBHO HArpsBaHC IJIOCKU AbPBCHU MeOenHn CJICMCHTHU, IPCAN JIAKUPAHC U
HN3MCHCHUC HA TAXHATA CpCAHA MACOBa TOIJIOIIPOBOAMMOCT. 3a pcaiu3vpaHe Ha MCTOAOJIOrusATa,
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Cb3laZicHa MO-paHO OT aBTOPHUTE, € pEIIeH €IHOMEPEH HEIMHEeH MaTeMaTHYecKd MOAeN 3a
MpexoAHaTa TOIIONPOBOAUMOCT B MEOETHHTE €IEMEHTH MpPU €IHOCTPAaHHOTO UM KOHBEKTUBHO
HarpsiBane. MoJIenbT ChABbPKA MATEMATHUECKO OMMCAHUE HA CPEAHATa MacOBa TOILIONPOBOJUMOCT
Ha EJIEMEHTUTE M MOBBPXHOCTHHS UM CIIOH, KOMTO € MpeAHa3HaueH 3a JIAKUpaHe. 3a 4YHUCIEHOTO
pelleHre Ha MojieNa, ¢ IIeN IpUiIaraHe Ha METOI0NIOTHATa, € M3TOTBEHa COPTyepHa Mporpama, Kosito
¢ BbBe/icHa B m3unciurennara cpena Ha Visual FORTRAN Professional. C momorira Ha mporpamara
ca M3BBPILICHU HM3UYKMCICHUS 32 ONpe/elissHe Ha €IHOMEPHOTO HECTAI[MOHAPHO paslpeAcicHue Ha
TeMIiepaTypara ¥ Ha CpefiHaTa MacoBa TOIIONPOBOANMOCT 3a TUIOCKU TH00BU MEOESITHH E€IEMEHTH C
HavanmHa Temnepatypa 20 °C, cbabpxkanue Ha Biara 8 %, nebenuna 16 mm, mwmpuna 0,6 m u
nbiokuHa 1,2 m. Moaenupano e 10 MUH. €IHOCTPaHHO KOHBEKTHBHO HarpsiBaHe ¢ 11eJT oI00psBaHe
Ha YCJIOBHATA 3a IOCIEABAINO JakupaHe. HarpsBanero e mpu TemmepaTypa Ha oOpaboTBamiara
BB3IymHa cpena 100 °C u nupKynamus cbe ckopoct 2 ms™, 5 m-s™ u 8 m's™. 3a uzuncnennsra e
n3nomsBana temieparypa 20 °C Ha okonHara cpena (3a HeHarpsitaTa MOBbPXHHHA Ha JETaianTe
KOHTAKTyBalllM ¢ TPAHCIIOPTHATA JIeHTa). [ padMuHO € mpe/ICTaBeHO U aHATIM3UPAHO H3MEHEHUETO Ha
cpelHaTa MacoBa TOIJIONPOBOAMMOCT HA M3CIeBAHUTE MeOEITHN ABOOBH €JIeMEHTH, a ChIO M Ha
HarpeTuTe UM MOBBPXHOCTHU CJIOCBC INPU KOHBEKTUBHO HArpsiBaHEC.

7.13. DELIISKI, N., NIEMZ, P., ANGELSKI, D., TUMBARKOVA, N. (2021). A methodology for
computing the relative icing degrees of logs stored in an open warehouse at ambient air temperature
in winter. Wood Material Science & Engineering, 16 (6): 421-428, DOI:
10.1080/17480272.2021.1961312, On-line, 9 p., Part of ISSN 1748-0272, Part of ISSN 1748-0280,
URL.: https://doi.org/10.1080/17480272.2021.1961312. (Web of Science)

BG: MCTOJIOJIOFI/ISI 3a HW3YUCIIIBAHE Ha OTHOCUTCIIHATA CTCICH Ha 3aJICAsIBaHC Ha TpPYIIH,
CbXpaHSIBAHH B OTKPUT CKJIaJ IIPH 3UMHA TEMIIEpATypa

Abstract:This paper describes a methodology for mathematical modeling, computing, and research
of two mutually connected problems: 2D non-stationary temperature distribution in logs stored for a
long time in an open warehouse at periodically changing ambient air temperature in winter and
change in the icing degrees of the logs during this time. Mathematical descriptions of the periodically
changing ambient air temperature and of three types of relative icing degree of the logs that result
under the influence of that temperature have been presented. These descriptions are introduced in
coupled 2D non-linear mathematical models of the heat distribution in logs during their freezing and
defrosting. The paper presents solutions of the models with explicit form of the finite-difference
method. Results from a simulative investigation of the 2D non-stationary temperature distribution,
average mass temperature, and three types of icing degree of beech logs with industrial dimensions
(diameter of 0.4 m and length of 0.8 m), moisture content of 0.6 kg-kg™*, and initial temperature of
0°C during their 5 days and nights alternating freezing and defrosting in an open warehouse at
sinusoidal change of the ambient air temperature with various initial values below —5°C and different
amplitudes are graphically presented and analyzed.

Pe3ome: Tasu cratust ommcBa METOAOJIOrUA 3a MAaTEMaTUYCCKO MOIACIHMPAHE, HU3YHCICHHE U
W3cleBaHEe Ha JiBa B3aMMHO CBBpP3aHH mpodiema: 2D HecTralmoHaApHO pas3NlpeneieHne Ha
TeEMIIEpaTypaTa B TPYIH, CbXPaHIBAHU IBITO BPEME B OTKPUT CKIIAJ [IPU IIEPHUOAUYHO IIPOMEHSIIA
ce TemrepaTypa Ha OKOJNHHS BB3AyX Ipe3 3UMaTa W NpOMSIHAa B TpaaycuTe Ha OOJNe/IeHSBaHE.
IIpencraBenn ca MaTeMaTUYECKU OMMCAHUS HAa NEPUOAMYHO MPOMEHSINATAa C€ TEMIEpaTypa Ha
OKOJIHHA BB3AYX U Ha TP BUJIa OTHOCUTEIHA CTCIIEH Ha 3aJICAsABAaHE HAa TPYIIUTE, KOUTO CE IToJ1ydaBaT
[0/ BB3JACUCTBUETO HA Ta3U TeMIlepaTypa. Te3n onucaHus ca BbBEACHHU B CBbp3aHU 2D HenuHeHHu
MAaTeMAaTHYCCKU MOJCIIM Ha paslpeACICHUCTO Ha TOIUIMHATA B TPYHNHUTC IIO BPEMC Ha TAXHOTO
3aMpa3saBaHC U pa3Mpa3siBaHC. B cratusTa ca MpeACTaBCHU PCHICHWA Ha MOACIUTE C IBHA Q)opMa Ha
METOAa Ha KpaﬁHaTa pa3jmKa. P€3YJ'IT8.TI/I OT CUMYJIATHUBHO H3CJICABAHC Ha 2D HECTALITMOHAPHO
pasnpeaciICHrue Ha TEMIIEpaTypaTa, CpeiHa MacoBa TEMIICpATypa U TPU BUJAd CTCIICH HaA 3aJICASABAHEC
Ha OYKOBH TPYINH C MPOMHILIEHU pa3zmepH (muamersp 0,4 m u apmkuHa 0,8 m), chabpkaHue Ha
Brara 0,6 kg-kg ', u HayanHa Temnepatypa 0°C. M3uucienusaTa ca HanpaBeHH 3a 5 J€HOHONIUS B
OTKpUT CKJIaZ, C peAyBallO CC 3aMpassiBaHC U pa3MpassiBaHC IIPpU CHUHYCOUJAJIHA IPOMsSIHA Ha
TEMIICpaTypaTa Ha OKOJHHA BB3AYX, C PA3JIMUYHU HAYAJIHU CTOﬁHOCTI/I, oA —SOC, " pPa3jInyHU
AMILIUTYIU. Pe3y.]'ITaTI/ITC Ca MpCACTAaBCHU 1 aHAJIM3UPAHU Fpa(l)I/ILIHO.

7.14. DELIISKI, N., DZURENDA, L., NIEMZ, P., ANGELSKI, D., TUMBARKOVA, N. (2021).
Computing the 2D temperature distribution in logs stored for a long time in an open warehouse in
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winter and during subsequent autoclave steaming. Acta Facultatis Xilologiae Zvolen, 63 (1): 49-62,
DOI: 10.17423/afx.2021.63.1.05, EID: 2-52.0-85094167323, Part of ISBN 13363824, URL:
https://doi.org/10.17423/afx.2021.63.1.05. (Web of Science, SCOPUS)

BG: UzuncnaBane Ha 2D pasmnpeneneHHeTo Ha TeMIlepaTypara B TPYIH, CbXPaHSIBaHH B OTKPHUT
CKJIaJZ 3a OBJIBI ICPHUO/ ITPE3 3UMAaTa, U Npy MOCJICABAIIO NPOIapBaHC B ABTOKJIAB.

Abstract: An approach to computing and research on the 2D non-stationary temperature distribution
in horizontally situated logs in an open warehouse under the influence of periodically changing
atmospheric temperature in winter and during their subsequent steaming in autoclaves is described in
the paper. Mathematical descriptions of the changing atmaospheric temperature and also of the
temperature of the steaming medium in the autoclaves and of the conditioning air medium after
steaming are introduced as boundary conditions in own mutually connected 2D non-linear
mathematical models of the log freezing and defrosting processes. Numerical solutions of the coupled
models in the calculation environment of Visual FORTRAN Professional are given as an application
of the suggested approach. The results from a simulative investigation of the change in the 2D
temperature field and average mass temperature of beech (Fagus sylvatica L.) logs with a diameter
of 0.4 m, length of 0.8 m, and moisture content of 0.6 kg-kg™ during their 5 day- and night-long
continuous alternating freezing and defrosting at sinusoidal change of the air temperature with
different initial values below and equal to O °C and with different amplitudes, and also during
steaming of such frozen logs with different initial temperature in an autoclave and their subsequent
conditioning are graphically presented and analysed.

Pe3iome: B cratusta e ommcaH MOAXOJ 3a M3YMCISABAHE W HM3cienBane Ha 2D HecTarmoHapHO
pasmnpenencHue Ha TeMIeparypara B XOPHU3OHTAIHO Pa3IOIOKEHH TPYNHU B OTKPUT CKIIAL, IOX
BB3JICHCTBHETO Ha TMEPUOAMYHO NPOMEHSIIATa ce aTMocdepHa Temieparypa mpe3 3uMata, U Ipu
MIOCTIEIBAIIIOTO UM TIpOIIapBaHe B aBTOKJIaBU. KaTo rpaHMYHM yCIIOBHS BBHB B3aMMHO CBBp3aHu 2D
HEJTMHEMHU MaTeMaTU4eCKH MOJIEJIM Ha MPOIECUTE Ha 3aMpa3sBaHE U pa3MpassiBaHE Ha TPYIU ca
BBBEICHN MaTEMaTHYCCKH OMHCAHUS Ha IIPOMEHsAIIATa ce aTMoc(epHa TeMrepaTypa, a ChIIo U Ha
TEMIIEpaTypaTa Ha I1apaTa B aBTOKJIABUTE M Ha KOHAWIMOHWpAIlaTa BB3AYIIHA Cpeaa Cleq
3anappade. KaTo mnpuiokeHHe Ha MPEUIOKEHUS TOAXOA ca JaJieHW YHUCJIEHW pEeUIeHUs Ha
CBBbpP3aHHUTE MOJENN B n3uuciuTenHata cpeaa Ha Visual FORTRAN Professional. IIpeacraBenu ca
pe3yNTaTH OT CHMYJIATUBHO W3CJIeABaHE Ha MpoMmsHara B 2D TemmepaTypHOTO Tojie M CpeaHaTa
MacoBa TemriepaTypa Ha Oykou Tpymu (Fagus sylvatica L.) ¢ quamersp 0,4 m, gbmkuna 0,8 m u
chabpixanue Ha Bruara 0,6 kg-kg™ 3a 5 neHoHOIMSA, ¢ HEMPEKHCHATO PEAYBAIIO CE 3aMpas3sBaHe H
pa3MpassaBaHC IIpU CHMHYCOMJAJIHA IIPOMsHA Ha TEMIIEpaTypaTa Ha Bb3ayXa, C pas3sjMiYHU Ha4daJIHU
CTOIMHOCTH H C Ppas3IMdYHnu aMIUIUTYIU. CT;I]_IO TaKa Ca HaIlpaB€HH HU3YUCICHHA 3a IPOIIapBaHE Ha
3aMpa3€Hu Tpynu C padjiMiHa HadaJlHa TEMIEparypa B aBTOKJIAB H IIOCIE€ABAlIOTO UM
KOHAWIMOHMpaHe. PesynraTuTe ca mpeacraBeHu rpadudHO U ca aHATM3UPAHN.

7.15. DELIISKI, N., ANGELSKI, D. (2021). Computing the heat flux required for warming up of
frozen wooden prisms for veneer production in the beginning of their autoclave steaming. IOP
Conference Series: Materials Science and Engineering, Volume 1208, 7 pp., 13th International
Conference on Development and Modernization of the Manufacturing (RIM 2021) 29th September -
1st October 2021, Sarajevo, Bosnia and Herzegovina, DOI:10.1088/1757-899X/1208/1/012021, Part
of ISSN 1757-8981, Part of ISSN 1757-899X, http://dx.doi.org/10.1088/1757-899x/1208/1/012021.
(SCOPUS)

BG: M3uncnsBaHe Ha HAYaTHHS TOILTMHEH MOTOK 3a 3arpsBaHe Ha 3aMpa3eHd JbPBEHU MPU3MH 32
MIPOM3BOICTBO Ha (PYpHHUP MPH MpOTIapBaHE B ABTOKJIAB

Abstract: An approach for computing the heat flux required for warming up of frozen wooden prisms
in the regimes for their autoclave steaming at limited heat power of the steam generator, depending
on the dimensions of the prisms cross section, wood moisture content, and loading level of the
autoclave has been suggested. The approach is based on the use of two personal mathematical models:
2D non-linear model of the temperature distribution in subjected to steaming frozen wooden prisms
and model of the non-stationary heat balance of autoclaves for steaming wood materials. For
numerical solving of the models and practical application of the suggested approach, a software
program was prepared in the calculation environment of Visual FORTRAN Professional developed
by Microsoft. Using this program computation and research of the non-stationary change of the
processing medium temperature and heat fluxes in an autoclave with a diameter of 2.4 m, length of
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9.0 m and loading level of 50% at a limited heat power of the steam generator, equal to 500 kW
during the initial part of the steaming in it of frozen beech prisms with different moisture content
have been carried out. The suggested approach can be used for computing and model based automatic
realization of energy efficient optimized regimes for autoclave steaming of different wood materials
Pe3rome: IIpennoxen e moaxo/ 3a U3UUCIABAHE HA TOIJIMHHUS TOTOK, HEOOXO0aUM 3a 3arpsiBaHe Ha
3aMpPb3HaJIUM IbPBCHHU IMMPU3MU IIPHU AaBTOKJIABHO IPOIApPBAHE, C OrpaHUYCHA TOIJIMHHA MOIIHOCT Ha
maporeseparopa, B 3aBUCUMOCT OT pa3MCpPUTE Ha HAIIPCUHOTO CCUCHUEC Ha TPU3MUTE, CbAbPIKAHUCTO
Ha BJlara B ObpBECHMHATa W HHWBOTO Ha 3allbJIBAHC Ha aBTOKJIaBa. HOI[XOI[BT C€ OCHOBAaBa Ha
H3I0JI3BAHCTO Ha JBa ICEPCOHAJIHU MATCMATUYCCKU MOJCIaA: 2D wuennneeH MOACIT 3a
pPasnpeaciIaCHrueToO Ha TEMIIEpaTypaTa B IMOAJIOKCHN Ha MpolapBaHC 3aMpPa3€HU AbPBCHHU IIPU3MU U
MOZECI Ha HECTAIIMOHAPHU A TOIIJIMHECH OaJtaHc Ha aBTOKJIABH 3a ImpornapBaHe Ha IbPBCCHU MaTCpUAJIH.
3a 4yucieHo peuiaBaH€ Ha MOJACIUTE W IPAKTUYCCKO MNPHUIIOKCHHUE Ha MNPCAJIOKCHUA IMOAXO0H €
M3rOTBEHA COo(TyepHa mporpaMa B u3umciurenHara cpema Ha Visual FORTRAN Professional,
paspabotena ot Microsoft. C momorira Ha mporpama € H34rucACHO M U3CIICABAHO HECTAIIMOHAPHOTO
U3MEHEHNE Ha TeEMIIEpaTyparTa Ha 06p360TBaH1aTa cpelia ¥ TOITMHHUTE MTOTOIM B 3aMpa3eHu OyKOBU
MIPU3MH, C Pa3IMYHO ChIbpPKAaHUE Ha BJIara, B aBTOKJIAB ¢ AUaMeTwp 2,4 m, nbokuaa 9,0 m u HUBO
Ha 3amrbiBane 50%, npu orpaHUYeHa TOIUIMHHA MOIIIHOCT Ha MaporeHeparopa Mpe3 HadajaHaTa 4acT
Ha nporapsBaHero, pasHa Ha 500 kW. TIpemniokeHUAT MOAX01 MOXKE J1a CE U3IOJI3BA 3a U3UNCIISIBAHE
W MoJIeJIpaHe Ha CHEPrHiHO e(pEeKTHBHH ONTHMH3UPAHH PEXUMH 332 aBTOKIABHO MpOIapBaHe Ha
Pas3jIniHu JbPpBECHU MaTCpHaJIN.

7.16. DELIISKI, N., DZURENDA, L., ANGELSKI, D., TUMBARKOVA, N. (2021). Influence of
selected factors on the duration and energy efficiency of autoclave steaming regimes of non-frozen
prisms for veneer production. Energies 2021, 14(21), 7433, 16 pp., Part of ISSN 1996-1073, DOI:
10.3390/en14217433, https://doi.org/10.3390/en14217433. (Web of Science)

BG: Biusaue Ha n3dpanu (akTopu BbPXY MPOABIKUTEIHOCTTa U €HEPruiiHaTa e(peKTHBHOCT Ha
PESKIMUTE Ha aBTOKJIABHO IPOITapBaHe Ha JbPBEHU MTPU3MH 3a MPOU3BOACTBO HA QYpHHP

Abstract: This paper puts forward a methodology for calculating the duration and energy efficiency
of regimes for autoclave steaming of wooden prisms for veneer production at limited heat power of
the steam generator, depending on the dimensions of the prism’s cross section, wood moisture
content, and loading level of the autoclave. The methodology is based on the use of two personal
mathematical models: the 2D non-linear model of the temperature distribution in non-frozen wooden
prisms subjected to steaming and subsequent conditioning in an air medium, and the model of the
non-stationary heat balance of autoclaves for steaming wood materials. Using the suggested
methodology, the calculation and research into the duration and energy efficiency of regimes for
heating of beech prisms have been carried out. The variables used were an initial temperature of 0
°C, cross-section dimensions 0.3 x 0.3 m, 0.4 x 0.4 m, and 0.5 x 0.5 m, moisture content of 0.4, 0.6,
and 0.8 kg-kg %, during their steaming in an autoclave with a diameter of 2.4 m, length of 9.0 m and
loading level of 40, 50, and 60% at a limited heat power of the steam generator, equal to 500 kW. It
has been determined that the duration of the autoclave steaming regimes, at a loading level of 50%
being most often used in the practice beech prisms with moisture of 0.6 kg-kg*, does not exceed 9
h, 13 h, and 20 h for prisms with cross-section 0.3 x 0.3 m, 0.4 x 0.4 m, and 0.5 x 0.5 m, respectively.
This duration is less than half of the corresponding duration of the steaming regimes at atmospheric
pressure. The energy needed for warming up such prisms themselves does not exceed 60, 65, and 69
kKWh-m3, respectively, and the energy consumption of the whole autoclave then is equal to about 90,
99, and 105 kWh-m™3, respectively. The energy efficiency of the autoclave steaming regimes changes
between 62.2% and 68.8% for the studied ranges of the influencing factors and it turns out to be more
than 2-3 times larger in comparison with the efficiency of the steaming at atmospheric pressure. The
methodology can be used for various calculations with ANSYS and to create the software for systems
used for computing and model-based automatic realization of energy-efficient regimes for autoclave
steaming of different wood materials from various species. This could be useful in developing similar
methodologies in different areas of thermal treatment at increased pressure of various capillary-
porous materials of plant or technical origin.

Pe3rome: B Ttasu cratug ce npegjiara METoAO0JOIusd 3a U3YUCIABAHC HaA MPOABILKHUTCIIHOCTTA U
eHeerﬁHaTa C(I)CKTI/IBHOCT Ha PpCKUMUTC 3a ABTOKJIABHO IIPOIApBAaHC HA ABbPBCHU MNPU3MH 3a
IMpOU3BOJACTBO HA (l)ypHI/Ip IIpyU OrpaHUYCHA TOIJIMHHA MOOIHOCT Ha MAapOorecHepaTopa, B 3aBUCUMOCT
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OT pa3MEpHUTE Ha HAINPEYHOTO CCUCHUE Ha MPU3MAaTa, ChABPKAHUETO HA BJara B JbpPBECHHATA U
HHUBOTO Ha 3aITbJIBAHC HA aBTOKJIaBa. METOMOJNOruaTa €€ OCHOBaBa Ha H3IOJI3BAHETO HA JiBa
MEPCOHAIIHY MaTeMaTU4eCKu Mojiena: 2D HelrHeeH MoIeN Ha Pa3npe/ieiICHUETO Ha TeMIlepaTypara
B HE3aMPb3HAJIH IbPBEHU MPU3MHU, TIOJI0KEHH Ha MPOMIAPBAHE U ITOCIICABAIIO KOHIUIMOHUPAHE BHB
BB3IyIIHA Cpelia, ¥ MOJET Ha HeCTAl[MOHAPEH TOIUIMHEH OaJlaHC Ha aBTOKJIABM 3a MPOIapBaHE Ha
IbpBeHU Matrepuanu. [lo mnpemnoxkeHara METOAMKA € M3YKHCICHA MPOABDKUTCIHOCTTA H
eHepruiiHata e(QeKTUBHOCT Ha PEKUMHUTE 3a HarpsBaHe Ha OyKoBM Npu3MH. M3momsBaHute
MIPOMEHJIMBH ca CIeAHUTE: HadanHa Temmeparypa 0 °C, pazmepu Ha HanpedHoTo ceuenne 0,3 x 0,3
m, 0,4 x 0,4mu 0,5 x 0,5 m, ceappxanue Ha Buara 0,4, 0,6 n 0,8 kg-kg . TIpusmure ca nponapenu
B aBTOKJIAB ¢ AUaMeTwp 2,4 m, npipkuHa 9,0 m u HuBo Ha 3ambiaBaHe 40, 50 u 60%, mpu orpanudeHa
TOIUIMHHA MOIIHOCT Ha MaporeHeparopa, paBHa Ha 500 kW. YcraHoBeHO e, 4ye NpU HUBO Ha
3ambiaBade 50%, NpOIBIKUTETHOCTTa Ha MPONapBaHe B aBTOKJIAB HA HAH-YECTO W3IMOJI3BAHUTE B
MpakTUKaTa OyKOBH Mpu3Mu ¢ HarpeuHo ceuenue 0,3 x 0,3 m, 0,4 x 0,4 mu 0,5 x 0,5 m u BIaXKXHOCT
0,6 kg-kg ™, He HagBHIIABA chOTBETHO 9 yaca, 13 waca u 20 yaca. ToBa BpeMeTpaeHe € I0-MajIKo OT
MOJIOBMHATA OT CHOTBETHATA MPOIBJDKUTSITHOCT HAa PEXUMHUTE Ha IMpONapBaHe MPU aTMOCHEPHO
HaJisiraHe. EHepFI/IHTa, HeO6XOJII/IMa 3a 3arpsABaHC Ha TaKvMBa IPpU3MH, HC HaJIBUIIaBa CHLOTBETHO 60,
65 1 69 kWh-m 3, a koHCymManusTa Ha €Heprus Ha leus aBTOK/IAB € paBHa Ha okono 90, 99 u 105
kWh-m~3, chotBerHO. Enepruitnara e eKTMBHOCT Ha PSKUMUTE Ha IIPOIIAPBAHE B aBTOKJIAB Bapupa
Mexy 62,2% u 68,8% 3a u3cineABaHUTE AUAIa30HU HA BUsSCHUMTe (AKTOPH U CE OKa3Ba MOBEYE OT
2-3 IBbTU MO-TOJIsIMA, B CPABHEHHE C epEKTUBHOCTTA HAa IIPOMAPBAaHETO IIPH aTMOC(EPHO HAJIATaHE.
Merononorusita MOXKe Ja c€ M3MOi3Ba 3a paznmuyau u3uucienus ¢ ANSYS u 3a cp3maBane Ha
co)TyepHH CHCTEMH 3a H3UYMCIIABAHE M MOJCIMPAHE Ha EHEPrMUHO €(DEKTUBHH PEKUMHU 32
ABTOKJIaBHO IPOIapBaHE Ha pa3JIMYHH AbPBECHU MaTCpUaAJIA OT Pa3JIMYHU BUI0BE. C’I)HIO TakKa MOXE
Jla Ce M3IOJI3Ba 3a pa3paboTBaHETO HA MOJA00HN METOOJIOTHH B Pa3InyHK 00JACTH HAa TePMHUYHATA
00paboTKa Ha pa3IMYHU KalTWISIPHO- HIOPECTH MAaTEPUaJIM OT PACTUTENECH MJIM TEXHUYECKH IPOU3XO/I.

7.17.VITCHEV, P., GOCHEV, Z., ANGELSKI, D., (2021). Evaluation of the surface quality during
longitudinal flat milling of specimens from linden wood (Tilia spp.). Surfaces, Proceedings of the
14th International Scientific Conference Wood EMA 2021, pp. 373-379.

BG: OuensBaHe KauecTBOTO Ha MOBBPXHOCTTA IIPU HAIBKHO IJIOCKO (hpe30BaHe HA MPOOHM Tejla
ot xepBecuna ot ymma (Tilia spp.)

Abstract: The current study evaluates the quality of the processed surface during a milling process,
performed with knife shaft with spirally arranged flat blades. The influence of the feed rate (Vr) and
the thickness of the cutout layer (h) on the change of the roughness parameter Rz is investigated. The
roughness of the processed surface was measured with a roughness tester, type ,,Surftest SJ-210*
(Mitutoyo, Japan). As expected, the results confirmed that the feed rate has greater influence on the
surface quality, i.e. by increasing of the feed rate, the roughness of the processed surface increases.
Based on the performed experiments, graphical dependencies, presenting the influence of the
individual factors on the quality of the processed surface were derived.

Pe3rome: HacrosmoTro w3ciieqBaHe OIEHSBa Ka4eCTBOTO Ha OOpa0OTBaHATa IMOBBPXHOCT MPH
(hpe3oBaHe, U3BBHPIIBAHO C HOKOB BAJI ChC CIIMPATHO PA3MOIOKEHN ITUIOCKH HOXoBe. M3ciensa ce
BJIMSHHETO Ha CKopocTra Ha mnomaBaHe (Vi) um mgebenumHara Ha orHemanus cioir (h) BBpxy
M3MEHEHHETO Ha TMapaMerbpa Ha rpamaBocT Rz. I'pamaBoctra Ha 00pa®oTBaHaTa MOBBPXHOCT €
M3MepBaHa ¢ rpamaBomep T ,,Surftest SJ-210° (Mitutoyo, SIlnonus). Pe3ynararure moTBhpKIaBAaT,
4€ CKOpOCTTa Ha IMoJAaBaHE OKa3Ba IO-TOJIAMO BJIMAHUEC BbPXY KAa4E€CTBOTO HA IMMOBBPXHOCTTA, T.€C. C
YBCINYaBaHC Ha CKOPOCTTA Ha MOJaBaHE CC YBCIMNYaBa I'pallaBOCTTa Ha 06pa60TBaHaTa MIOBBPXHOCT.
Ha 0Gazara Ha MNPOBCACHUTC CKCIICPUMCHTH Ca U3BCACHU Fpaq)I/I‘IHI/I 3aBUCUMOCTH, NPCACTABAIIN
BIIMSIHUETO HAa OTACIITHUTE (1)aKTOpI/I BBPXY Ka4CCTBOTO Ha 06p360TBaHaTa IMOBBPXHOCT.

7.18. HADJISKI, M., DELIISKI, N., ANGELSKI, D. (2021). Computing the processing medium
temperature and heat fluxes in the beginning of regimes for autoclave steaming of frozen wood
materials. International Conference Automatics and Informatics (ICAI), 2021, pp. 393-397,
DOI: 10.1109/ICAI52893.2021.9639467), Electronic ISBN 978-1-6654-2661-9, Print on Demand
(PoD) ISBN 978-1-6654-2662-6.

BG: Usuncnasane Ha TEMIICpaTypaTa Ha o6pa60TBa1uaTa Cp€aa U TOIUNIMHHUTE MOTOLIKM B Ha4daJlHA
PCKHUMHA (basa Ha aBTOKJIABHO ITPOIMNApBaHC HA 3aMPB3HAJIN IbPBECHU MATCPpUAJIN
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Abstract. An approach for computing the processing medium temperature and heat fluxes in regimes
for steaming in an autoclave of frozen wooden prisms at limited heat power of the steam generator,
depending on the dimensions of the prisms cross section, wood moisture content, and loading level
of the equipment has been suggested. The approach includes a use of two personal mathematical
models: 2D model of the temperature change in the frozen wooden prisms and model of the
nonstationary heat balance of autoclaves for steaming wood materials. Simultaneous numerical
solving of the models was realized in Visual FORTRAN system developed by Microsoft.
Computation and research of the change in the processing medium temperature and heat fluxes for
warming up of the wood in an autoclave with industrial dimensions and loading level of 40, 50, and
60% at a limited heat power of the steam generator, equal to 500 kKW during steaming in it of frozen
beech prisms with different cross-section dimensions and moisture content have been carried out.
The suggested approach can be applied for model based automatic control of the autoclave steaming
process of different wood materials and species.

Pe3tome: [IpemsioxkeH € noaxo/ 3a U3YUCISIBAHE HA TOTUIMHHUS MOTOK, HEe0o0XO0auM 3a 3arpsiBaHe Ha
3aMpPb3HAJIU ABPBCHU IMMPU3MU IIPHU aBTOKJIABHO ITpOIapBaHE C OrpaHUYCHa TOIUIMHHA MOUIHOCT Ha
maporeseparopa, B 3aBUCUMOCT OT pa3MEpPUTE Ha HAITPCUHOTO CCUCHUEC Ha ITPUSMUTE, CHAbPIKAHUCTO
Ha BJlara B ObpB€CHMHATa W HHWBOTO Ha 3albJIBAHC HA aBTOKJIaBa. HO,Z[XO,Z[BT C€ OCHOBAaBa Ha
M3II0JI3BAHETO HAa ABa MAaTEMAaTHYECKHU MOACIA: 2D HenuHeen MOACI Ha pasnpcaciCHUCTO Ha
TEMIICpaTypaTa B IIOJJIOXKCHHU Ha MNpOolapBaHE3aMPb3HAJIM ABPBEHU IMPU3MU KW MOIACI Ha
HECTAIlMOHAPHUS TOIIMHEH OaJlaHC Ha aBTOKJIABH 3a IIpOIapBaHe HA JBPBECHH MaTEpHAIHA. 3a
YHCJIICHO pC€IIaBaHEC HA MOJCIIUTE U IIPAKTUYCCKO IMPUTTOKCHUE HA IPCIJIONKCHUSA IMOAXO0A € U3roTBEHA
coryepHa mporpama B uuuciurennara cpeaa Ha Visual FORTRAN Professional, pazpaboreHa ot
Microsoft. M3uncieno u u3cieaBaHo € H3MEHEHHETO Ha TeMIleparypaTa Ha o0paboTBaHaTa cpeaa u
TOIUVIMHHUTE IMOTOIM 3a 3arpsABaHC Ha AbPBECHUHATA B aBTOKJIaB C IPOMHUIIJICHHU pasMEPU U HUBO Ha
sampaBane 40, 50 u 60%. M3uucnenusita ca mpaBeHW 3a OrpaHWYEHA TOIIMHHA MOITHOCT Ha
naporeHeparopa, papaa Ha 500 kW, npu npomapsaHe Ha 3aMpa3eHd OYKOBU IPHU3MH C Pa3IHYHO
HAMpeyHO CEUEHHE U C PA3JIMYHO ChAbpKaHWE Ha Biara. [IpemyioKEHUsT MOJAX0J MOXE Jla ce
TIPUJIOKH 332 MOJIETHO 0a3MpaHO aBTOMATHYHO YIIpaBJICHHE Ha MpoIleca Ha aBTOKJIABHO MPOIIapBaHe
Ha pas3jiInddu AbPBECHU MATCpUaAJIM 1 BUIOBE.

I'8. Cratum u noxaaau, ny0JJMKYBaHU B Hepe(epUPaH CIIMCAHMS C HAYYHO pelleH3upaHe
WM NyOJUKYBAHH B peJaKTHPAHU KOJEKTHBHH TomoBe (22 op.) /Articles and reports
published in unreferred journals with scientific review or published in edited collective
volumes (22)

My6ankaunu B Bearapus / Publications in Bulgaria:

8.1. AHI'EJICKH, O. (2015). Texuomorus 3a m3pabOTBaHEe HAa HMHTALIMOHHU IBPBOPE3OH OT
MTOTMMEPHU MaTepraid. Y CTOHUNBO pa3BuTHE, Opoii 23 (2), ¢.102-108, TY-Bapna, ISSN 1314-4138.
(HALIL — mox Ne 2154 ot HPC)

EN: Technology for production of artificial wood-carving works made from polymer materials
Abstract: The usage of polymer materials in the furniture production and particularly in the
production of decorating furniture details allows manufacturing products with preliminary
determined properties, shape, size and colour. The article presents the specific technology for
production of artificial wood-carving works. The technology includes the following phases: hand-
make an original wood-carving, take an imprint of the wood-carving, production of mould and
polymer cast, mechanical processing of the moulding and application of the protective-decorating
varnish. The manufacture of a moulding that imitates wood or wooden structure is result of the usage
of rigid polyurethane integral foam.

Pe3rome: M3non3Banero Ha MNOJIMMCPHU MATCpUaAINd B MeOETHOTO MMpoOU3BOJACTBO U IIO-TOYHO 3a
Npou3BOACTBOTO Ha ACKOPATHBHU Me0enTHn CICMCHTH, IIO3BOJIsIBA Aa CC I/I3pa60T$IT U3a€IInA C
NpeABAPUTCIIHO ONPCACICHU CBOﬁCTBa, (bOpMa, pasMepu U LBAT. B cratusta e npeacraBcHa
CHCLII/I(l)I/I‘lHa TCXHOJIOrUs 3a MPOMHUIIIICHO I/13pa60TBaH€ Ha UMUTAllTUOHHHN ZL’BpBOp636I/I. Ts BxirouBa
CIICAHUTC TCXHOJIOTHYHH (1)8,31/11 I/I3pa6OTBaHe Ha ZL’BpBOp636a-OpI/IFI/IHaJ'I, CHEMAaHE€ Ha OTII€4YaTbK OT
zﬂ,pBopes6aTa, I/I3pa6OTBaHe Ha MaTpula, 11a0JIOH ¥ OTJIMBKU OT MOJIMMCPCH MaTCpuajl, MCXaHUIHA
06pa60TKa Ha OTJIMBKAaTa W HAHACAHC Ha 3alIUTHO-IACKOPATUBHO ITOKPHUTHC. 3a HallpaBaTa Ha
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OTIIMBKAa, MMUTHpAaIlla IbpPBECHMHATa W JIbpBECHATa CTPYKTypa € MOJ3BaH TBBPA HHTErpasicH
MIEHONOJINYPETaH.

8.2. IAHAMOTOB, II., TEOPTHMEB, X., AHI'EJICKH, JI., TEHUEB, 5., MEPJKAHOB B.
(2015). Anxesust Ha 3alMTHO-ACKOPATHBHM MOJUMEPHH TOKPUTHS KbM IBPBEHH W CHIMKATHH
noBbpxHuHU. COOpHUK noknaau or VII mMexayHapogHa HaydyHa KOH(pepeHLHUs ,,ApXUTEKTYpaA,
CTpouTencTBo — chBpeMmenHocT “, BCY Bapha, c. 384-388, ISSN 2367-7252. (HALIM — mom Ne
2774 or HPC)

EN: Protective decorative polymer coating adhesion to wooden and silicate surfaces

Pe3iome: AI[XG?,I/IS[Ta Ha IMOJIMMEPHUTE 3aIUTHO-ACKOPATUBHU ITOKPUTHUA € OT ChbIIECTBCHO 3HAUCHHNEC
3a TpaHHOCTTa MM MPH EKCIIoATalMsI B aTMOC(EepHH YCIIOBHSI MM 11O/ HaBeC, KaKBUTO ca (acamure
Ha Crpaaurte. Te3n IMOKPpUTHA IpHUAaBaT IBETOBUAT BHHIICH 06J]I/IK Ha CrpaguTe U NprujacKauure uM
CTPOUTCIIHN U3JCIus. IIpo30p1u, BUTPHUHH, BpaTH, Kallalll, CPKEPU. B cratusra ca MMpEACTaBCHU
pEIYIITATU OT U3CIICABAHUA OTHOCHO aAXE3UATa KbM OETOHOBH U ABPBCHU NIOBBPXHOCTH, OIIPEACICHA
0 METO/Ia Ha U3TPBI'BAHETO HA 3aJIeNieH BhPXY TSIX MeTaJieH Iiemrien, perinamentupan ot bJIC 13088
u BJIC EN 24624. TlokpuTusta ca GopMUpaHu ¢ BOAOP3PESAUMHU OOH- JaTEKCH, MPOU3BOACTBO Ha
Obarapcku M uyxjaectpanuud (upmu. [logydeHHTe CTOWHOCTHM Ha ajxe3usATa ca JIOCTAThYHU 3a
3aJ0BOJIMTECIIHA TpaﬁHOCT Ha JCKOPATHUBHHUTC MMOKPUTHUA B YCIIOBUATA HA CKCILJIOATAlI M.

Abstract: The adhesion of protective decorative coating have a main aspect about outdoor and under
cover exploitation, it is like building facades. These coatings made color appearance of buildings and
their structures like windows, showcase, door, shutters, oriels. The article present results about
adhesion to concrete and wood surface, determinate by method of stamp extracting, reglamented by
BDS 13088 and BDS EN 24624. The coatings are formed with waterborne paints- latex produced by
Bulgarian and foreign companies. The received values of adhesion are sufficient satisfactory
durability of formed in operating condition.

8.3. DELIISKI, N., TRICHKOV, N., ANGELSKI, D., DZURENDA, L. (2016). Computation of the
average wood temperature and the rate of its change during one sided heating of flat spruce details
before their bending. Innovations in woodworking industry and engeneering design. Volume V, Ne
1, pp. 21-27, Codus, ®I'TI — JITY, ISSN 1314-6149 (print), ISSN 2367-6663 (online). (HAITUJ —
ox Ne 590 ot HPC)

BG: U3uncnsBaHe Ha cpenHaTa TeMIIEpaTypa Ha AbPBECHHATA U CKOPOCTTA Ha HEHHOTO M3MEHEHHE
MPU €THOCTPAHHO HArpsiBaHE Ha MJIOCKU JE€TAWId OT CMBPY IIPEX Or'bBaHe

Abstract: An approach for the computation of the average mass temperature of the wood and the rate
of its change during unilateral heating of flat wood details aimed at their plasticizing in the production
of curved outside parts for corpses of stringed music instruments, has been suggested. The approach
is based on the numerical integration of the solutions of a linear model for the calculation of the non-
stationary 1D temperature distribution along the thickness of subjected to unilateral heating flat wood
details.

Pe3tome: [IpennoxkeH e moaxo/l 3a U3UKCIIBAHE HAa CPEIHATA MACOBA TEMIIEpATypa Ha AbpBECHHATA
U CKOPOCTTa Ha HEMHOTO U3MEHEHUE MPU €IHOCTPAHHO HArpsiBaHE HA IUIOCKU ABPBEHU JIE€TalIH, C
uen miactudunupane. To e He0OX0aMMO 32 TPOU3BOACTBOTO HA M3BUTH BHHIITHH YaCTH 33 KOPITYCH
Ha CTPYHHU MY3HUKAJIHM HHCTpyMEHTH. [lomXoabT ce OCHOBaBa Ha YMCJIEHO HMHTECPUpPAaHE Ha
pelIeHUsl Ha JIMHEEH MOJAEN 3a M3YMCIsBaHE Ha HecTauuoHapHoTo 1D pasmpeneneHue Ha
TeMIepaTypara mo aedennHa Ha TNIOCKH JbPBEHH JeTalin, IOJI0KEH! Ha €JHOCTPAHHO HATPsBaHe.

8.4. DELIISKI, N., TRICHKQOV, N., ANGELSKI, D., GOCHEV Z. (2016). Computation of the heat
flux needed for unilateral warming up of flat spruce details before their bending. Innovations in
woodworking industry and engeneering design. Volume IV, Ne 2, pp. 49-56, Codus, ®I'TI - JITY,
ISSN 1314-6149 (print), ISSN 2367-6663 (online). (HALIU I — mox Ne 590 or HPC)

BG: N3uncnsaBade Ha TOILTHHHUS IIOTOK, H606XOL[I/IM 34 CAHOCTPAaHHO 3arpsBaHC Ha IJIOCKHU Z[e’Taﬁﬂﬂ
OT CMBpY PN OI'bBAHC

Abstract: An approach for the computation of the heat flux, which is needed for warming up of flat
wood details during unilateral heating aimed at their plasticizing in the production of curved outside
parts for corpses of stringed music instruments, has been suggested. The approach is based on the
numerical integration and differentiation of the solutions of a linear model for the calculation of the
non-stationary 1D temperature distribution along the thickness of subjected to unilateral heating flat
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wood details. The paper presents solutions of the model concerning the non-stationary change in the
specific heat flux needed for warming up of flat spruce details with thicknesses of 6, 8 and 10 mm
during their unilateral heating at temperatures of the electrically heated metal band equal to 100, 120,
and 140 °C.

Pestome: IIpemsioxkeH € moaxoja 3a M3UMCISBaHE Ha TOIUIMHHHUS TOTOK, KOHTO € HE00XOoauM 3a
€JHOCTPAaHHOTO HarpsBaHE Ha IUIOCKU IbPBEHU JIETAWIIH, C LEN HnaCTH(bHquaHero uM. To3u Thn
HarpsiBaHe W IUIACTU(HIMPAHE C€ M3BBPIIBA MPU MPOM3BOJCTBOTO HA M3BUTH BBHIIHHM YaCTH 32
KOpITYCHU Ha CTPYHHU MY3UKAJIHU UHCTPYMCHTHU. HOILXOIU)T CC OCHOBAaBa Ha YMCJICHO UHTCIPHUPAHC U
muQepeHIipale Ha peIIeHUATa Ha JMHEeSH MOJEN 3a M3YMC/IsIBaHE Ha HecraluoHapHoto 1D
pasmpenelieHue Ha TeMmIepaTypaTa o jJcOeliMHAa Ha TUIOCKH JbPBEHM JCTaliM, MOJUIOKCHU Ha
CAHOCTPAaHHO HarpsAaBaHC. B cratugra ca npeacTaBCHU peIICHUA Ha MO/JACIa OTHOCHO
HECTAIMOHAPHOTO M3MCHCHHUEC Ha CHGHI/I(I)I/I‘IHI/IH TOINIMHEH IIOTOK, HGO6XOILI/IM 3a 3arpsgBaHC Ha
IJIOCKK JeTalin oT cMbpyu ¢ aedenuHa 6, § u 10 mm mpu eIHOCTPAHHOTO MM HarpsBaHe, NMpHU
TeMIepaTypa Ha eleKTpHYecKH Harpsrata Meraisa jenta - 100, 120 u 140 °C.

8.5. DELIISKI, N., STANEV, R., ANGELSKI, D., TRICHKOV, N., GOCHEYV, Z. (2016). Heat
transfer coefficients during unilateral convective heating of wood details before their lacquering.
Engineering sciences, Bulgarian Academy of Sciences, 53 (3), pp. 26-42, Codus, ISSN 1312-5702
(print). (HALIUJT — mox Ne 451 or HPC)

BG: KoedunmenTn Ha ToIUIONpenaBaHe MPH €THOCTPAHHO KOHBEKTHBHO HArpsiBAHE HA JBPBEHU
JIETalId IPEJN JTaKhpaHe

Abstract: Based on the differential equation of the thermo-conductivity, two mutually connected 1D
non-linear mathematical models have been created and solved. The first of them allows for the
computation of the non-stationary temperature distribution along the thickness of subjected to
unilateral convective heating of flat wood details before their lacquering. The second one allows for
the computation of the non-stationary distribution of the temperature t along the thickness of the
carrying rubber band, on which the non-heated surface of the details lies. A mathematical description
of the heat transfer coefficients, which participate in the models’ boundary conditions, has been
suggested. For the numerical solution of the models a software program has been prepared by means
of explicit scheme of the finite difference method, which has been implemented in the calculation
environment of Visual Fortran. Using the program, computations have been carried out for the
determination of the change in temperatures and the heat transfer coefficients of the surfaces of flat
oak details with an initial temperature of 20 °C, moisture content of 0.08 kg-kg*, thickness of 16
mm, lengths of 0.6 m, 1.2 m, 1.8 m, and also of the carrying rubber band with thickness of 4 mm,
width of 0.8 m, and an initial temperature of 20 °C, during their 10 min unilateral heating by air with
temperature of 100 °C and velocity of 5 m-s ™.

Pe3rome: Ha 6azata Ha audepeHIIMaIHOTO ypaBHEHHE HA TEPMOMPOBOIMMOCTTA Ca CH3JaJCHU U
PEUICHN ABA B3aUMHO CBbP3aHU 1D HenuHEHHN MaTEMAaTHYECKH Mozaeia. H’prI/IHT OT TAX IIO3BOJISABA
Aa €€ N3YUCIN HECTALITMOHAPHOTO pasnpeacICHu € Ha TEMIIEpaTypara 110 I[G6€J'II/IH8. Ha TOAJIOKCHUTEC
Ha €IHOCTPpaHHO KOHBEKTHBHO HarpsBaH€ IIJIOCKH IbPBCHU HeTaﬁHH, peanu TAXHOTO JIaKHpaHE.
BropusT no3BoisiBa Ja ce M3YUCIM HECTALMOHAPHOTO pas3lpelelieHHe Ha Temreparypara t mo
ILG6€J'II/IHa Ha HoOcC€IaTra rymMe€Ha JICHTa, BBPXY KOATO JICKHW HE HarpsBaHaTa ITOBBPXHOCT Ha
neraﬁnHTe. HpezmonceHo € MaTEMAaTU4YCCKO OIIMCAaHUEC Ha KOG(l)I/ILII/IeHTI/ITC Ha TOIJIOIIPpEMUHABaHE,
KOHUTO y4dacTBaT B I'PaHUYHUTE YCJIOBHUA Ha MOACIIUTE. 3a YHCIEHOTO pemi€eHue Ha MOICIUTE €
M3roTBEHA cOPTyepHa Mporpama, ¢ IOMOIITa Ha sIBHA CXeMa Ha METO/a Ha KpalHUTE Pa3lIuKd, KOSTO
€ BHCIpCHA B U3UYHUCIUTCIIHATA CPEla HA Visual Fortran. C IOMOIITa Ha IporpamMara ca U3BbpIICHU
HU3YUCICHUA 3a OIpCACiIIHC U3MCHCHHCTO Ha TEMIICpATypuUTe U KOG(l)I/II_II/IeHTI/ITe Ha
TOILJIONTPOBOTHOCT HA MOBBPXHOCTHTE HA TUIOCKU THOOBM JieTaiinu ¢ HavaHa temnepatypa 20 °C,
chabprkanue Ha Biara 0,08 kg-kgfl, nebemmaa 16 mm, aemwkuHa - 0,6 m, 1,2 m, 1,8 m, npu Hocema
ryMeHa JieHTa ¢ aedennna 4 mm, mumpuna 0,8 m u HavasnHa Temneparypa 20 °C. U3uncnenusra ca
HarpaBeHH 32 10-MUHYTHO €JHOCTpaHHO BB3/YIITHO HAarpsIBaHE Ha JIeTainuTe, Ipu Temmnepatypa 100
°C u ckopocT 5 m-s .

8.6. JEJIMICKU, H., AHIEJICKH, Jd., TPUUKOB H., TOUYEB XK. (2016). Omnpenensine
MPOIBJDKUTEIHOCTTA Ha KOHBEKTHBHO HArpsBaHe Ha IJIOCKU JbOOBH JETalIM IPEAH MOCIEBAILOTO
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UM JaKupaHe. YTpaBieHUe U yCTOWIMBO pa3BuTHE, (6), roa.18, vol.61, c. 119-124, Codus, OCY —
JITY, ISSN 1311-4506 (print). (HAIIM/] — mox Ne 2125 ot HPC)

EN: Determination of the time needed for convective heating of flat oak details before their
subsequent lacquering

Pe3tome: Bb3 ocHOBa Ha qUQEpPCHIIMATHOTO ypaBHEHHE Ha TOIUIONPOBOIHOCTTa € MPEIJIOKEH
JIMHECH MOJCII Ha Ipoleca Ha €AHOCTPAHHO KOHBCKTHBHO HarpsBaH€ C TOpCll Bb3AYX Ha IJIOCKH
MeOCTHU JIeTaillin Tpeau JaKupaHeTOo WM. 3a pellaBaHe Ha Mojeia € WM3roTBeHa Iporpama B
H34HCauTENHATa cpena Ha Visual Fortran. C mporpaMata € H34nCIeHO eHOMEPHOTO paspeaeicHue
Ha TemIiepaTypara mo ae0elrMHa Ha IUIOCKM ABOOBH JeTainu ¢ HavanHa temneparypa 20 °C,
chabpikanue Ha Boaa 0,08 kg~kg'l u nebenuHa 16 mm, mo Bpeme Ha 14 min HarpsiBaHe C BB3AYX, C
temneparypa 60 °C, 80 °C, 100 °C u ckopoct 3 m's™.

Abstract: Based on the differential equation of the thermo-conductivity, a linear model of the
unilateral heating process by circulated hot air of flat furniture details before their lacquering has been
suggested. A software program has been prepared for the solution of the model in the calculation
environment of Visual Fortran. Using the program, computations have been carried out for the
determination of the 1D temperature distribution along the thickness of flat oak details with an initial
temperature of 20 °C, moisture content of 0,08 kg-kg™, and thickness of 16 mm during their 14 min
heating by air with temperatures of 60 °C, 80 °C, 100 °C and velocity of 3 m-s™.

8.7. DELIISKI, N., TRICHKOV, N., GOCHEV, Z., ANGELSKI D. (2016). Modeling of the energy
consumption for warming up of furniture elements during their unilateral convective heating before
lacquering. Information Technologies and Control, Ne 4, pp. 11-18, Codust, ISSN 1312-2622 (print),
ISSN 2367-5357 (online), DOI: 10.1515/itc-2017-0012. (HALIAJL — mox Ne 1243 or HPC)

BG: MonenupaHne Ha pa3xojia Ha €Heprus 3a 3arpsiBaHe Ha MeOCITHU eIIeMEHTH NIPU eTHOCTPAHHOTO
WM KOHBCKTHBHO HarpsaBaHE MPEau JJaAKUPAHE

Abstract: A mathematical model and a numerical approach for the computation of the specific energy
consumption, which is needed for warming up of flat furniture elements before their lacquering, have
been suggested. The approach is based on the integration of the solutions of a non-linear model for
the calculation of the nonstationary 1D temperature distribution along the thickness of subjected to
unilateral convective heating furniture elements. With the help of a self-prepared software program,
computations have been carried out for the determination of the change in the specific energy, which
is consumed by oak furniture elements with an initial temperature of 20 °C, moisture content of 8 %,
thickness of 16 mm, and length of 0.6 m, 1.2 m, and 1.8 m, during their 10 min unilateral convective
heating by hot air with temperature of 100 °C and velocity of 5 m-s™.

Pe3tome: [Ipemioxen ¢ MaTeMaTHUECKA MOJIENT W YMCIICH TIOIXOT 33 M3UHMCIIIBaHE Ha CrieupUIHaTa
KOHCyMallusd Ha €HEPIrus, HGO6XO,Z[I/IM3. 3a 3arpsBaHC Ha INIOCKH MeOEIHH eJIEMEHTH npeau TAXHOTO
JJaKupaHe€. HOZ[XO,Z[”LT C€ OCHOBaBa Ha HHTErpupaH€ Ha pEHOICHUATAa Ha HCIMHECH MOACI 3a
M3YNCIIABaHE Ha HecTalmoHapHOTO 1D pasmpenenenve Ha TemmepaTypaTa mo jaeOenwHaTa Ha
MeOelHn ,Z[CTB.P'IJII/I, TOMJIOXKEHU Ha €AHOCTPAaHHO KOHBEKTUBHO HarpsBaHE. C IIOMOIITa HA U3IrOTBCHA
co(TyepHa rmporpamMa ca U3BbPIICHH N3UNCIICHIS 3a ONpeIeliTHe Ha N3MEHEHHeTOo Ha crenn(uyHara
eHeprus mo BpeMe Ha |0-MUHYTHO €IHOCTPAaHHO KOHBEKTHBHO HAarpsBaHE C TOpELl BB3AYyX, C
temmepatypa 100 °C u ckopocT 5 m-s™, Ha 1660BU Me6enHY eneMeHTH ¢ HavaaHa Temreparypa 20
°C, ceapprkanue Ha Biara 8 %, nebenwaa ot 16 mm u apmwkuHa 0,6 m, 1,2 mu 1,8 m.

8.8. DELIISKI, N., ANGELSKI, D., TRICHKOV, N.,. GOCHEV Z, TUMBARKOVA, N. (2018).
Modeling and Energy Consumption of the One Sided Heating Process of Flat Wood Details before
Bending. Information technologies and control, pp.17-24, ISSN 1312-2622 (print), ISSN 2367-5357
(online). (HALIU — mox Ne 1438 ot HPC)

BG: MO}:[GJ'II/IpaHe Ha HpOI_IGCB. U HM3YUCIIIBAHC HA KOHCyMallkusad Ha CHEprusd npu CAHOCTPAHHO
HarpsABaHC Ha IJIOCKU JbPBCHU HeTaﬁHH npeau OroBaHe

Abstract: A methodology for mathematical modeling and research of two mutually connected
problems: temperature distribution along the thickness of subjected to one sided heating flat wood
details and energy consumption of this process has been suggested. For the realization of the
methodology, a 1-dimensional mathematical model has been created and solved for the transient non-
linear heat conduction in flat wood details during their one sided heating. Based on the integration of
the model’s solutions, a numerical approach for the computation of the total specific (for 1 m?) energy
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consumption needed for the heating of the details aimed at their plasticizing before bending in the
production of curved details for different applications in the furniture industry has been suggested.
The total energy consists of two components: energy for warming up of the wood itself and energy
for covering of the emission from the non-heated side of the details in the surrounding environment
during the heating.

Pe3rome: Hpe)lnomeHa € MCTOHOJIOrvsd 3a MAaTEMAaTHYCCKO MOACIUPAHEC MW HU3CJICABAaHC Ha [OBa
B3aMMHO CBBbP3aHHU MpodJieMa: pa3npecicHre Ha TeMIlepaTypaTa 1o jJae0earuHaTa Ha MOAJI0KCHHUTE
Ha €AHOCTPAHHO HarpsABaHEC IJIOCKU ABPBCHU ICT aim u KOHCyMalus Ha CHEPrus npu TO3U IMPOLCC.
3a peanmzallds Ha METOMOJIOTHSATA € Ch3IaJCH U peIIeH |-MepeH MaTeMaTHYeCKH MOJEN 3a
npexoagHara HeIuHenHa TOILIOMPOBOANMOCT B IIJIOCKU JBPBCHU I[C’T&ﬁﬂﬂ Ipu CAHOCTPAHHOTO UM
Harpsisane. IIpUIO’KeH € YMCIeH TOAXOJ 3a M3uMCIsABaHe Ha oOmarta crermuduura (3a 1 m?)
KOHCyMalusa Ha CHEPTrusd, HeO6XOJII/IMa 3a HarpsiBaHe Ha )Ie’raﬁHHTe C IICJI TAXHOTO nnacm@munpaHe
MIPeX Or'bBaHE MPH MIPOU3BOJCTBOTO HAa M3BUTH JeTaiu 3a MeOenHaTa uaayctpus. O0iara eHeprus
CC CBbCTOM OT JIBa KOMIIOHEHTA: CHEPTHA 3a 3aTOIIAHC HA IbpBECHMHATA U CHEPIUA 3a TIOKPUBAHC Ha
E€MUCHUHTE B OKOJIHATA CPE/a OT HE HarpsTara CTpaHa Ha JAETaInTe.

8.9. JIEJIMMCKU, H., TPUUKOB, H., AHT'EJICKH, JI. TOYEB, X. (2019). M3meHenue Ha
KOS(HIIMEHTa Ha TOILIONPOBOAHOCT HA ITUIOCKH JHOOBU JECTAHIM MO BpEeMe Ha €IHOCTPAHHOTO UM
HarpsiBaHe Mpey OrbBaHe. YIpaBlieHHWe H ycTolunBo pazsutue, JITY, 6/2019, vol. 79, c. 122-126,
ISSN 1311-4506. (HALIWJT — ox Ne 2125 ot HPC)

EN: Change in the thermal conductivity of flat oak details during their one sided heating before
bending

Pestome: C momornra Ha mpemjioKeH Mo-paHo oT aBToputTe 1D HemmHeeH martemaTHYeH MOJEN €
HU3YUCICHO U3SMEHECHHUETO Ha TEMIICPATYPHOTO IT10JIC I10 )IG6€J'II/IHaTa Ha NOAJIOKEHU Ha €AHOCTpaHHO
HarpsiBaHe, B TedeHue Ha 30 min, IUIOCKM THOOBH IETAMJIU, NMPEAU IOCIEABAIIOTO UM Or'bBaHE.
Jleraitnute ca ¢ HauanHa Temmepatypa 20 °C, chabpxkanne Ha Boza 0.15 kg kg™ u nebenuna 16 mm
HarpsBamoro ru mMeranHo Tsuto ¢ ¢ temmnepatypu 80 °C, 100 °C u 120 °C. C usnon3BaHe Ha
TEMIICPATYPHUTE II0JICTa € H3YUCICHO HU3MCHCHHUETO Ha CpEIHOMACOBUTE KOC(I)I/II_II/IeHTPI Ha
TOIUTONIPOBOAHOCT Ha JETAalIUTe, a ChIIO Ha KOCPHUIIMEHTUTE HA TOILIOMPOBOJIHOCT Ha
HEHarpsBaHaTa UM MOBBPXHOCT. Pe3ynraTute ca npeacraBeHu rpaduIHO U ca aHAIM3UPAHU.
Abstract: With the help of own 1D mathematical model, the change of the temperature fields along
the thickness of flat oak details with an initial temperature of 20°C, moisture content of 0.15 kg.kg™,
and thickness of 16 mm during their 30 min one sided heating at temperatures of 80 °C, 100 °C, and
120 °C of the heating metal body before bending has been computed. Using the temperature fields,
the change of the average mass thermal conductivity of the details and also of the thermal conductivity
on their non-heated sides has been calculated. The obtained results are graphically presented and
analyzed.

8.10. AHTEJICKHM, M. (2020) EkcruioaTalldOHHA YCTOWYHMBOCT Ha 3alIUTHO-ICKOPATHBHH
TIOKPUTHS, HAHECEH! BBPXY AbPBECHHA, H3JIOKEHa Ha atMocepHH Bb3neiicTBus. Joxmamm — ,, XX
MEeXKIyHapoaHa HaydHa KOH(EpeHIHUs Mo cTpouTencTBo u apxutekrypa’ 2020, BCY, rp. Codus,
toMm I, c. 397-403, ISSN 1314-071X. (HAUM/I — mox Ne 1902 ot HPC)

EN: Resistance to weathering of exterior wood protective-decorative coatings

Pe3rome: JIppBecuHaTa € OpraHMYeH, XUTPOCKOIMYEH M aHU30TPONEH MaTepual C BHCOKU
CTOMHOCTH Ha MEXaHMYHHUTE IIOKa3aTeIW IIpY CPAaBHUTEIHO HHUCKAa IIBTHOCT. ToBa mpaBu
IbpPBECHHATA M3KIIOYUTEIHO MOAXOSII MaTepral 3a U3padOTKa Ha pa3iWyHU KOHCTPYKLUH, Haii-
Bede B 003aB&KIAHETO W CTpouTencTBOTO. OT Apyra cTpaHa NpH EKCIUIOAaTalus Ha OTKPUTO
XUIPOCKOMMYHOCTTA M aHW30TPOIHHUTE M CBOICTBA HAlaratr T4 jJa ObJie 3alIUTeHA OT HEraTUBHOTO
BB3JCHCTBHE HAa BOJA, Biara, yarpaBuoneroBu (YB) mpueHus, mpoMeHIMBH TeMiepaTypu u ap. B
JHEIIHO BpeMe MMa HM3KIIOYUTEIHO OoraTo pasHooOpasue OT (MIMOBHM 3aIUMTHU MOKPHUTHS 3
nbpBecuHa. ToBa Oorato pa3HooOpasue OT MOKPUTHS H3UCKBA IIO3HABAHE Ha CBOMCTBAaTa H
MPUTOAHOCTTa Ha JIAKOBUTE CHUCTEMHM, 3a Jla CE peajHn3upa KadecTBEHO (QuiIMooOpazyBaHe Ha
nokputuara. llenta Ha u3cnenBaHeTo € na ce ompeneny epeKTHBHOCTTa Ha BOIOPA3pPEIMMHTE
JIAKOBY CHCTEMH 32 3aIUTa Ha AbPBEHU NOBBPXHOCTH, U3JI0KEHN Ha BHHIIHU aTMOC(H)EPHHU BIIHSIHUS.
Bb3 ocHoBa Ha pesynratuTe ca (OpPMYJIMPAaHUd HACOKH 32 €PEeKTHBHA 3alllUTa HA KOHCTPYKTHBHU
€JIEMEHTH OT IbpBeCUHA, U310keH! Ha UV srpueHue, Biara v NpOMEHINBHI TeEMIEpaTypH.
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Abstract: Wood is an organic, hygroscopic and anisotropic material with high values of mechanical
properties at relatively low density. This makes wood an extremely suitable material for the
manufacture of various structures, especially in furniture and construction. On the other hand, in
outdoor, its hygroscopic and anisotropic properties require it to be protected from the negative effects
of weathering, water, moisture, UV radiation and variable temperatures. Currently, there is an
extremely rich variety of film protective coatings for wood. This rich variety of coatings requires
knowledge of the properties and suitability of varnish systems in order to facilitate their film
formation and use. The aim of the study is to determine the effectiveness of waterdispersion varnish
systems for the protection of wood surfaces exposed to external weathering. Based on the results,
guidelines are formulated for effective protection of wooden structural elements exposed to UV
radiation, moisture and variable temperatures.

8.11. ANGELSKI, D., KAVALOV, A. (2020). Evenness of smoothing wooden surfaces via lapping
by using different types of working tools. Journal of International Scientific Publications: Materials,
Methods and Technologies, Vol. 14, pp. 308-314, ISSN 1314-7269. (HALIU — mox Ne 1776 ot
HPC)

BG: WUscnenpane BBpPXy paBHOMEPHOCTTa Ha M3TJAXAAHETO HA JIBPBECHU TOBBPXHUHU UpPE3
MPUTPUBAHE C Pa3JIMYHU BUJIOBE pa0OTHU OpraHu

Abstract: The article presents and analyses the results from experimental research on the smoothing
of veneered boards via lapping. Subject has been the lapping evenness, when we have deviations in
the flatness of processed surfaces. The samples are made of double-sided veneered particleboards. It
has been used two type of veneers - beech (Fagus sylvatica L.) and iroko (Chlorophora excelsa). The
experimental lapping is performed with the use of three types of working tools. It is proven, that a
guaranteed 100% flatness can be achieved if such lapping devices are used that have flexible base
and ensure at least double pressure impact with the size of linearly distributed load ¢>6 kN/m.
Pe3tome: B cratusita ce npeicTaBAT U aHAJU3UPAT PE3YITATH OT EKCIIEPUMEHTAIHU U3CIIeIBaH Usl 32
M3TJIaXaaHe Ha GypHUPOBAHM TUIOUH Upe3 mpuTpuBaHe. OOEKT Ha pa3riekIaHe € paBHOMEPHOCTTA
Ha MPUTPUBAHETO B CIIyYad, KOTraTO ca HAJIWIIC OTKIOHCHHsI OT PaBHHUHHOCTTAa Ha oOpaboOTBaHHTE
noBspXHUHHU. JlokazaHo e, ue rapantupana 100 mpomeHTHa paBHOMEPHOCT MOXE JIa C€ ITOCTUTHE,
aKo 3a »eiarTa ¢ U3I10JI13BaT yCTpOﬁCTBa 3a IPUTPUBAHE, KOUTO ITPUTEKABAT I'bBKaBa HOCCIIa OCHOBA
U OCUTYpABAT IMOHE ABYKPATHO HATUCKOBO BB3IIEUCTBUE, C TOJIEMUHA HA JIMHEWMHO pa3mpeleseHust
ToBap (> 6 kN/m

8.12. ANGELSKI, D., KAVALOV, A., ATANASOVA, K. (2021). Influence of the flexibility of the
working tool for lapping on the quality of smoothing of veneered furniture panels, Sustainable
Development, year XI, vol. 2/2021, pp. 65-72, ISSN 1314-4138 (print), ISSN 2367-5454 (online).
(HALTAJT — o Ne 2154 ot HPC)
BG: BiusiHue Ha TbBKaBOCTTA Ha paOOTHUS OpPraH 3a MPUTPUBAHE BBPXY KAYECTBOTO HA U3TIIAKIAHE
Ha (ypHUPOBAHN MEOETHH TUTOYH

Abstract: The smoothing of wood surfaces in the production of wooden furniture is an essential
phase of the processes related to the preparation for the formation of film protective decorative
coatings. The importance of coatings for the appearance, aesthetic merits, functionality and durability
of furniture are the reason why this type of production activity occupies a permanent place in research
and technological innovation in the production of furniture in leading countries around the world.
The aim of the planned experimental study is to compare the quality of smoothing by lapping using
three types of lapping devices.

Pe3rome: I/I3FJ'Ia)KILaHeT0 Ha AbPBCCHU MOBBPXHUHU ITPU MIPOU3BOACTBOTO HA Me0enu oT AbpPBECUHA
€ ChbIICCTBECHA q)a3a OT MMPOUECCUTEC, CBBP3aHU C MMOAIOTOBKATa 3a (1)OpMI/IpaH€ Ha (bI/IJ'IMOBI/I 3aIITUTHO
ACKOPATHBHU TIMOKPHUTHUA ((D?)I[H) BaxxHocTTa Ha MNOKPUTHUATA 3a BBHIIHUA BHJ, CCTCTUYCCKUTC
HOCTOﬁHCTBa, (I)YHKI_II/IOHaJ'IHOCTTa u TpafIHOCTTa Ha MeOemnTe ca InpuinHa TO3U BHUI
MMpOU3BOACTBCHA HeﬁHOCT Ja 3a€Ma TpafIHO MACTO B HAYUYHUTC U3CJIICABAHHA U B TCXHOJIOTMIHOTO
O0OHOBJIEHHE B MMpoOu3BOACTBOTO HA mebenu Ha BOJACHIN CTpaHU IO CBETA. HeJ’ITa Ha IMJIAaHUPAHOTO
CKCIICPUMCHTAJIHO HU3CJICABAHC € Na CC€ CPpaBHU KAaUCCTBOTO Ha UI3IJTIAXKIAHC YPE3 MPUTPUBAHC IIPU
IMOJI3BAHC HA TPpU Pa3HOBUAHOCTU HaA YCTpOﬁCTBa 34 IPpUTPHUBAHC.

8.13. ATANASOVA, K., ANGELSKI, D., MIHAILOV, V. (2021). Modeling the process of
formation of multilayer, water-based coating on beech plywood. Sustainable Development, year XI
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vol. 3/2021, pp. 12-18, ISSN 1314-4138 (print), ISSN 2367-5454 (online). (HALIW/] — mox Ne 2154
ot HPC)

BG: Monenupane Ha npoleca Ha U3rpakJjaHe Ha MHOTOCJIOIHHO, BOJOAUCIIEPCHO, TAKOBO IIOKPUTHUE
BBPXY OYKOB HIIIepIuiaT

Abstract: In the formation of protective and decorative coatings on wood bases surface roughness of
the hard film depends on the structure of the wood, technological procedures in its processing and the
type of lacquer system, as well as the thickness of the coating, the technology of its construction, the
grain size of the sandpaper with which it is sanded and the presence of intermediate sanding for multi-
layer coatings. In practice, the influence of these factors is complex. At the same time, no research
has been found in the scientific literature on their effect on plywood surfaces. In this regard, the
purpose of this research is to create models that accurately reflect the change in surface roughness in
the stages of formation of water-based coating on beech plywood, and on this basis to determine the
factors that affect it the most.

Pestome: [lpu Qopmupane Ha 3alIUTHO-JEKOPATUBHU TOKPHUTHS BBHPXY JIBbPBECHH OCHOBH
rpamaBOCTTa Ha TBbBPAUA (bI/IJ'IM 3aBUCHU KaKTO OT aHaTOMHU4YHHA CTPOCK Ha IAbpBECUHATA U
TEXHOJIOTMYHHUTE TPOIeCH MpH HeiiHaTta oOpaboTka, Taka W OT BHJAa Ha JIAKOBaTa CHCTEMa,
)1e6eJmHaTa Ha MOKPUTHUETO, TCXHOJIOrusATa Ha HEIrOBOTO H3IpaXJaHC, HAJIMYMETO Ha MCKIWHHO
U oBaHe MPU MHOTOCTIOWHUTE TIOKPUTHUS U 3bPHUCTOCTTA HA IIKypKaTa, ¢ KoATo ce numdosa. B
pealiHd  yCJIOBUs JEHCTBUETO Ha Te3M (akTopu € KoMIUIeKCHO. ChIIEBPEMEHHO B HaydyHaTa
JIuTepatypa HE Ca HAMCPCHU U3CICABAaHUA OTHOCHO BJIIMAHHUETO HM BbBPXY MMICPIIIIATHU
ITOBBPXHOCTH. B Ta3mu Bpb3Ka IECJITa Ha TOBAa M3CJICABAHC € Ja CC€ Ch3aaJgaT MOJACIIM, KOUTO Oa
oTpassaBaT BAPHO M3MEHCHUETO Ha rparaBOCTTa B €TAIIMTE Ha HU3rpaxXJgaH€ Ha BOJIOpa3spEauMo
MMOKPUTHE BHPXY OYKOB IINEPILIAT, M Ha Ta3u 0a3a Ja ce onpenesiaT GakTOpUTe, KOUTO M BIHSST B
Hall-ToJIsIMa CTEMEH.

My6aukanuu B uy:k6uua / Publications abroad:

8.14. ANGELSKI, D., MIHAILOV, V., MERDZHANOQV, V. (2017). The influence of various types
of adhesive on the adhesion strength between particle board and oak veneer. Proceedings of 11th
International Scientific Conference ”RIM 2017 — Development and Modernization of Production”,
Conference 04 - 07 October 2017, Sarajevo, Bosna i Hercegovina, pp.185-190, ISSN 2566-3275.
BG: BiuusHue Ha BH1a Ha JICTIHJIO BbPXY aJXE3HOHHATA IKOCT Ha OOJIMIIOBAHM ChC CIIOSCTH IJIACTHIIN
MeOeITHH TI0YH

Abstract: The surfaces of furniture constructive components made of medium density fiberboard or
particle board are commonly bonded with laminating materials. In the bonding of furniture panels
occurs internal stress in the adhesive joints and its adhesion strength is very important. Internal stress
is the main reason for the occurrence of twist and even selfdisbonding of the laminating materials in
exploitation conditions. In this regard, the objective of this article is to determine the adhesion
strength of adhesive joints between furniture boards and high pressure laminates (HPL). The
specimen details (medium density fiberboard and particle board) were bonded with 0,6mm thick
thermoplastic HPL. For the realization of adhesive bonds are used the following four types of
adhesives: polyvinyl acetate (PVAc), polychloroprene contact aerosol, two component urea-
formaldehyde (UF) and polychloroprene liquid glue. The adhesion strength has been determined with
peel-off test. The results are presented by graphics and analyzed.

Pe3rome: KakTo € n3BECTHO, MOBBPXHUHUTE HA MEOETHUTE KOHCTPYKTHBHU €IIEMEHTH, N3pa0O0TeHH
OT IJIOYH OT ABbPBECHU BJIaKHA HUJIW IIJIOYU OT ABPBECHU YaCTUIHM CbC CPE€AHA IIIIBTHOCT CE IoJjiarat
Ha 06J'II/ILIOBaHe. HpI/I 06J'II/II_IOBaHeT0 Ha MeOeIHUTE ,I[eTaﬁJ'[H B JICIIMJIHUTE CJIOEBEC BB3HHUKBAT
BBTPCHIHU HANPCKCHUA U aIXC3HMOHHATAa AKOCT Ha JICTIMJIHHUA CIIOH € OT peuiaBanio 3Ha4CHUC.
B”preH_IHI/ITe HarpeKCHUA Ca OCHOBHATA IMPUYKHA 34 110ABa HAa MYKHATUHU B CbCANHCHUATA U TOPH
CaMOpa3JICTIBAHC Ha 06J'II/ILIOBaH_II/IT€ MaTepuajii B yCJIOBHUA HAa CKCILJIOATAllUs. B Tasu BpBb3Ka LCITa
Ha U3CJICABAHECTO € J1a CC OIPCACIN aAXE3MOHHATA AKOCT Ha JICTIMJTHUA clion MCKOY MeOEIHT TUI0YH
M CJIOCCTH IIIaCTUIIU (FeTI/IHaKCI/I). HpO6HI/IT€ TCja, MJIOYU OT BJIaKHA CbC CpCAHA INIBTHOCT U IJIOYN
OT ABPBCCHU YaCTHULIH, Ca 06J'II/ILIOBaHI/I C TCPMOIUIACTUYCH I'CTHHAKC (C ,E[C6CJ'II/IH3. 0,6 mm) Ha
XUApaBJIMYHa mpeca. 3a OCBIICCTBABAHC HA a/IXC3MBHU BPB3KHU CC U3IIOJI3BAT CJICAHUTE YCTUPHU BUIA
nenwmna: nomuBuHmianerar ([IBA), kapbamuadopmangexuHo ¥ 1Ba BHIA MOIUXIOPOINPEHOBH
aaxe3uBU. AIXE3MOHHATA SIKOCT € OIpeiesieHa NOCPEACTBOM U3nuTBaHe Ha ormbH cbriaacHo B/IC EN
I1SO 4624:2016. Pesynrature ca rpadMuHO NPEICTABEHU M aHAJTU3UPAHH.
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8.15. MIHAILQV, V., ANGELSKI, D., MERDZHANOV, V. (2017). Regimes for producing of
furniture bent panel boards with a laboratory vacuum press. Proceedings of 11th International
Scientific Conference "RIM 2017 — Development and Modernization of Production™, Conference 04
- 07 October 2017, Sarajevo, Bosna i Hercegovina, pp.191-194, ISSN 2566-3275.

BG: PexxuMu 3a mpou3BOJICTBO HA Or'bHATH MEOCITHHM IIJIOUH C JabopaTOpHA BaKyyMHa Ipeca

Abstract: By the manufacturing of curved furniture constructive elements of bent laminated furniture
boards (arches, doors, drawer fronts etc.), it is important to be establish a technological regime for
faultless bending of furniture panels and to know their limit bending radius. The aim of the study is
to compile a rational technological regime for faultless production of layered bent glued fiberboard
with high density (HDF). The test samples are made from three layers lamellas of HDF with
dimensions 260/100/2.8 mm. For gluing them was used a standard polyvinyl acetate adhesive 25 min
open time. Bending and forming layer boards was done in a laboratory vacuum press with templates
with the following radius of curvature: 50, 100 and 150 mm. To realize this it is determined the time
to reach minimum technological strength of the adhesion, the speed of the suction and the boundary
minimum bending radius. The results obtained are analyzed and presented graphically.

Pe3iome: HpI/I MMPOU3BOJCTBOTO HAa OI'bHATU MGGCJ’H/I KOHCTPYKTUBHHU CIIEMEHTHU OT CJICTICHU MGGGJ'IHI/I
oy (apku, BpaTH, YEKMEPKeTa M JAp.) € BaXHO Ja ce IMpHiIaraT TEXHOJOTHYHH PEeKUMHU 3a
6e3nedeKTHO OorpBaHe Ha MEOETHHUTE NAaHENU U Jla c€ 3Hae MUHMMAIHHAT UM paJilyc Ha Or'bBaHe.
]_ICJITa Ha U3CJICABAHETO € Ja C€ ChCTaBU pallMOHAJICH TEXHOJIOTHYEH PEXHUM 3a 663Hp06HeMHO
MPOU3BOJICTBO HA CJIOSCTH OI'bHATO CJICMICHH IJIOYH OT IbPBECHHU BJIAKHA ¢ BHCOKA urbTHOCT (TT/IB).
TecroBuTe 00pasiy ca U3pabOTeHN OT TPUILIACTOBY miouun ot IT/IB ¢ pasmepu 260 / 100 / 2.8 mm.
3a cilenBaHeTo UM € W3MO0JI3BAHO MOJTMBUHMIIAIIETATHO JICMHIIO C OTBOpeHo Bpeme 25 min. (Protovil
WR/P, Collanti Concorde Italy). OrpBaHero u cjenBaHEeTO ca U3BBPIICHH B JJaADOpaTOpHA BaKyyMHA
npeca ¢ 1mabsouu ¢ paguycu Ha kpuuaa 50, 100 u 150 mm. OnpeneneHu ca: BpeMeTo 3a JI0CTUTaHe
Ha MHWHHMAaJIHA TEXHOJIOTMYHA aAXE3MOHHaA AKOCT, CKOPOCTTa Ha BaAKYyMHpPAaHEC WU MUHUMATIHUA
IrpaHUYEH Paanyc Ha orbBaHe. [loydeHuTe pe3yaTaTh ca aHaJU3UPaHU U MPEACTaBeHH rpaduyHo.

8.16. ANGELSKI, D., MIHAILOV, V. (2018). Regimes for laminating curved furniture elements
with polyvinyl chloride foils. Proceedings of 11th international science conference “Chip and chipless
woodworking processes”, Technical University in Zvolen, 11 (1): 221-225, ISSN 1339-8350
(online), ISSN 2453-904X (print).

BG: Pexxumu 3a 001MII0BaHEe HAa OI'bHATH MEOCITHH €IEMEHTH C ITOJMBUHUIXJIOPUIHH (osna

Abstract:The article discusses the influence of some technological factors on the laminating of
curved furniture elements with polyvinyl chloride foils. High-density fiberboards (HDF) with 3 mm
thickness and 850 kg/m? density have been used in the study. The specimen details were laminated
at a vacuum press with polyvinyl chloride (PVC) foil. The laminating of the specimen details was
made with polyvinyl acetate (PVAc) and polyurethane (PU) adhesives. The influence of the quantity
of adhesive on the adhesion strength was investigated. The adhesion strength has been determined by
pull-off testing method. The influence of the following technological factors was also investigated:
vacuum pressure in the vacuum system, temperature of pre-heating of the foil, heating temperature,
duration of pressing.

Pe3tome: B cratusita ce pasriexna BIUSHHETO Ha HSKOM TEXHONOTHYHH (DAKTOPU BBPXY
OOJINIIOBaHETO HA Or'FHATH MEOEITHH €IeMEeHTH C MONMMBUHIIXIOpUAHU (onra. B m3cnensanero ca
M3M0JI3BAaHH IUIOYH OT JbPBECHH BiIakHa ¢ aebenrua 3 mm u mwrsTHOCT 850 Kg/m2. IIpobHuTE Tema
ca oONHMIIOBaHM BBB BakyyMmHa mpeca ¢ nmonuBuHmIXIopuaHo (IIBL]) ¢ommo mpu mon3Banero Ha
nomuBuHmwianeraty ([IBA) u mommyperanoBu (ITY) nenwmna. M3cinenBaHo € BIMSHHETO Ha
KOJIMYCCTBOTO JICHUJIO BBPXY aAAXEC3MOHHATA AKOCT. AI[XGSI/IOHHaTa SAKOCT <€ OIpeaciiCHa
nocpenctBoM m3nuTBaHe Ha ombH cbriacHo BJIC EN ISO 4624:2016. WU3cnenBaHo € ChIIO Taka
BIIMSAHUECTO HA CICAHUTEC TCXHOJOI'MYHU (baKTopI/II TEMIICpAaTypa Ha NPCABAPUTCIIHO HArpsABAHC Ha
(1)0J'II/IOTO, CTCIICH Ha BAKYYM, TCMIICPATYypPa HAa HArpsiBaHC, IPOAbJ’)KaABAHC Ha IMPECYBAHC.

8.17. MIHAILOV, V. ANGELSKI, D., MERDZHANOQV, V. (2018). Investigation of the strength
of glue joints between PVC foil and furniture boards with different surface soundness. Proceedings
of the 5th International Conference on Processing Technologies for the Forest and Bio-based Products
Industries, pp. 106-111, https://www.diva-portal.org/smash/get/diva2:1259102/FULLTEXTO01.pdf.
BG: I/I3cnez[BaHe Ha aAXEC3MOHHAaTa AKOCT Ha JICIIMJIHUA cIIon MCKIY NMOJIMBUHUWIXJIOPUIHO (I)OJ'H/IO nu
IJIOYH OT JbPBCCHU BJIAKHA C pa3jIMYHa MOBbPXHOCTHA o6pa60TKa
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Abstract: In order to improve aesthetic and operational performance furniture boards are subjected
to lining with different sheet materials. The main indicator of the qualitative lining is the adhesive
strength between the lined plate (base) and the facing material (foils, laminates, veneers). PVC foils
are used for lining flat and profiled surfaces of furniture constructive elements. The adhesion strength
of the joint between the PVC film and the surface of the furniture board is greatly influenced by the
roughness of the surface. In this regard, the objective of this paper was to determine the influence of
the roughness and the surface condition, respectively, on the adhesion strength of the adhesive joint
between the base material and PVC foil. Five sets of test pieces made from an MDF board with
thickness of 18 mm, produced by Kronospan (https://bg.kronospan-express.com/bg), were used for
lining. The state of the surfaces of the MDF test bodies before lining is as it follows: factory-processed
surface, sanded; with sandpaper with grain size P 80; P 120; P 150 grain, P 220 and face-milled with
a frontal milling cutter at a thickness of cut of 0.5 mm. The adhesives used are polyvinyl acetate
adhesive Jowacoll 103.05 and polyurethane adhesive of Jowapur 150.50 both from Jowat Co. The
test samples were lined under a standard hydraulic press mode and were conditioned for 24 hours at
20°C and 65% air humidity. To determine the bonding strength between the PVC film and the
furniture board, a standardized (BJIC EN ISO 4624:2016) peel-off method with a glued stamp was
applied to the PVC film perpendicularly to the lined board. The results are analyzed and presented
graphically.

Pe3srome: C men H02106p5[BaHe Ha ECTETHYECKUTE M EKCIUIOATALIMOHHM XapaKTCPUCTUKU Ha
MeOEeTHNTE TIOYH, TE C€ IMojIaraT Ha OOJIHIIOBAaHE C pa3IUYHN JTUCTOBU MaTepuai. OCHOBHHSAT
II0Ka3aTeia 3a KadeCTBEHOTO 06n1/1u013aHe € JAKOCTTa Ha CJICNBaHE MECXIY MeOenHaTa II04a
(ocHoBata) u obnmuioBbYHUS Matepuai (doauo, Gypaup u ap.). [omuBuauaxmopuaaoro (ITBII)
¢ommo ce w3mom3Ba 3a OONMUIIOBaHE HA IJIOCKM M TMPOQUIMpaHU TMOBBPXHOCTH Ha MeOeTHH
KOHCTPYKTHBHH elIeMEHTH. AJxe3noHHata Bpb3ka Mexay I[IBI[ domworo u moBbpxXxHOCTTa Ha
MeOeTHaTa II04a Ce BIMSAE 3HAYUTEIHO OT T'pammaBOCTTa Ha IMOBBPXHOCTTA 1. B Ta3su BPB3Ka LCITa
Ha U3CJIICABAHETO € J1a CC OIPECACIN BIUAHHUECTO HA IrpallaBOCTTa Ha OCHOBATa BBPXY aAXC3MOHHATa
SIKOCT Ha JISIMJIHUA 1ok Mexay riodarta u [1BL donuoro. ITIpoOHUTE Tena ca u3pabOTEHH OT IIOYH
OT IBPBECHH BJAKHA CHhC CpedHa IUTHTHOCT. IIOBBpXHWHHTE MM ca NMUIM(OBAHU C PA3HIHU 10
3BPHHUCTOCT IIKYpKH, KakTo caeasa: P 80, P 120, P 150, P 220. KoutponHute npoOHu Tena ca 6e3
JOIIBJIHATENIHA 00paboTKa T.e. Te ca ¢ GadbpuuHo 00paboTeHa MOBBPXHOCT. [Tpu 00MMIIOBAaHETO Ha
JeTaiiuTe ca w3mon3Banu nonuBuHMiIaneratHo (Jowacoll 103.05) u mommyperanoBo (Jowapur
150.50) menmmo. Cnen obnuIoBaHe Ha XMAPaBAMYHA TIpeca IPOOHHUTE Tela ca KOHAUIHOHUPAHN B
npoabokenue Ha 24 h npu temmeparypa 20°C 1 BIaXHOCT Ha Bb3ayxa 65%. Anxe3noHHaTa SKOCT
e ompezeneHa mocpenactsom m3nursane Ha orbH cbritacHo B/IC EN ISO 4624:2016. Pesynratute ca
rpauIHO MPENCTABEHN U aHATM3UPaHH.

8.18. ANGELSKI, D. (2019). Shape stability of curved furniture panels made of internal prismatic
fiberboard laths laminated with MDF panels. Proceedings of the 4-th International scientific
conference Wood technology & product design”, Conference 4-7 Sept. 2019, Ohrid, North
Macedonia, pp. 69-74, ISBN 978-608-4723-02-8.

BG: ®opmoycToiiunBoCcT Ha arjoMepaTHH KPUBOJIMHEHHW MeOENHH AeTailiv, u3padoTeHH upe3
CJICIBAHEC HA IJIOYU OT AbPBECHU BJIAKHA U BBTPCIICH ITBJIHEXK OT pe17n<1/1 (J'IeTBI/I)

Abstract: Curved furniture elements are increasingly used in cabinet furniture. For making this type
of construction, it is preferable to use bent lamination of wood or fixed to form by gluing composite
materials. A major problem of fixed to form curvilinear composite materials is their shape stability.
Significant internal stresses in the curved furniture composite materials leads to a change in shape. In
this regard, the aim of the study is to determine the shape stability of agglomerate curvilinear furniture
composite made of inner layer of fiberboard laths and two face layers of thin MDF. Curved
agglomerate furniture composite with an internal radius of curvature (225 mm) were made. It was
used three different PVA glues - ,,Pastelo®, ,,Kleiberit™ and ,,Apel“. Two types of laths are used —
made from laminated and unlamented chipboard. Shape stability of all curved furniture elements were
determined by measuring radius of curvature. Additionally, the shape stability of the samples was
determined after convective heating in a drying chamber at 55° C.

Pe3rome: KpHBOJ’IHHGﬁHHTC ,Z[eTaﬁJ'[H BCC IIO-4YCCTO Yy4aCTBAT B KOHCTPYKIIMUTC HAa CBbBPCMCHHUTC
KOpPITyCHHA MeOenn. 3a I/I3pa6OTBaH€ Ha TO3U THUII KOHCTPYKTHBHU CJIICMCHTHU OCHOBHO CC IMOJI3BAT ABa
TUIIa TCXHOJIOIUMU — I/I3pa60TBaHe Ha OI'bHATO-CJICTICHU arperatv M NOpopsA3BaHC HA HYTOBC B
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nbpBecHU MaTepuain. OCHOBEH Mpo0iieM Ha OrbHATO-CJIENEHUTE AeTailin ¢ (PopMOyCTOHYNBOCTTA
uM. OOII0 Ka3aHO HAJIMYMETO Ha BHTPEIIHM HANpEeXEHUS B KPUBOJIMHEHHUTE MEOCITHH arperatu
BOJIU /10 ITBJI3€HE U HEKOHTpOJIHpYyeMo (opMOon3MeHeHne. B Ta3u Bpb3Ka 1eNTa Ha U3CIEABaHETO €
Ja ce ompenend (GOpMOYCTOMYMBOCTTA HA AarjoMepaTHH KpPUBOJIMHEHHM MeOeTHH JeTailny,
n3paboTeHH upe3 cenBaHe Ha IUIOYH OT JbPBECHU BllakHa che cpenHa mrsTHOCT ([1IB) u BpTperieH
'BJIHEK OT peiikn 3a ompenensHe (OPMOYCTOMYMBOCTTa HA OI'BHATO-CIICTICHHTE arjoMepaTHH
MeOenHu ieTailny ca u3paboTeHn MpoOHU Tesla ¢ BhTpEIleH paanyc Ha KpUBHHATA 225 mm U pa3Mmep
Ha HampeyHoTo cedeHue 10 X 18 mm. 3a ompexgensHe BIAMSHUETO Ha JIEMWIOTO BBPXY
(hOpMOYCTOUHBOCTTa Ha OT'BHATO-CIEIICHUTE TUIOYM Ca W3MNOJI3BaHM 3 BHJA MCIIEPCHH JIeTIHIa Ha
0aza [1BA ¢ kiac Ha Bopoycrorunoct D3 mo DIN EN 204/205 - ,,Pastelo (bbarapus), ,,Kleiberit*
(Fepmanus), u ,,Apel” (Typuus). M3non3Banu ce qBa BUJa IBIHSKHU JICTBU —OT JIAMHUHHUPAHHU U
HEOOJHMIIOBaHH TUIOYH OT JIbPBECHU YaCTHUIH. 3a onpe/ensHe Ha (OPMOYCTOMUYUBOCTTA HA OT'bHATO-
CJICTICHUTE arjioMepaTHU MEOCIHHU JICTailii € M3MEpBaH BHTPCUIHUAT paanyc Ha KpuBHHATa, 24 h
clies u3BaxIaHe ot npecopmara. B gombiHeHue e u3cnenBana GOpMOYCTOMYMBOCTTA Ha OT'BHATO-
CIIETICHUTE arjoMepaTHU MeOeIHU JIETAalid Cllel KOHBEKTUBHO HarpsiBaHe B CYIIMJIHA Kamepa Mpu
55°C.

8.19. ANGELSKI, D, (2020). Influences of some factors upon the accelerated curing of pigmented
polyurethane gloss top-coat by UV irradiation. 9th Hardwood conference with special focus on " An
underutilized resource: hardwood oriented research: hardwood conference proceedings, Volume 9 —
Part 1. - Sopron: University of Sopron Press, 2020, pp. 7-12, ISSN 2631-004X. (Hardwood
Conference Proceedings).

BG: Bnusnue Ha Hsikou (pakTopu BBpPXY BTBBP/SBAHETO HA MUTMEHTHA MOJHyperaHoBa 0os ¢
TJTaHIOB e)eKT MPU YITPABUOJIIETOBO OOIHIBAHE

Abstract: Pigmented surface finish is made in a variety of colours and gloss. The most rational
method for decreasing the curing time for varnish coatings is through UV irradiation. Many factors
however have impact on the process of drying (curing) varnishes. This requires determining the most
influential factors to the curing process. The purpose of the current research is to determine the
influence of two technological factors over the curing duration of protective decorative coatings via
UV irradiation. In this relation, 2-factor experiment was performed so thus to determine the influence
of the factors “feeding speed” and “quantity of applying” at UV curing of polyurethane varnish
coating over the “curing degree” towards oak veneered MDF. The experiment has been conducted
by the usage of equipment for varnish application via spraying followed by drying with two UV
lamps (gallium and mercury vapor lamps). The results from those tests were extracted through two
scorings that determine the curing degree for the lacquer coating and its adhesion to the veneered
MDF.

Pe3tome: TIurMeHTHHTE JIAKOBO-OOSDKUICKA TOKPUTHS CE pa3pabOTBaT B Pa3IMIHH ITBETOBE H
CTemeH Ha DIaHI. B CbBpeMEHHHTE MEOCITHM TIPOM3BOJICTBA PSA3KO ChKpalaBaHe Ha
MPOABJDKUTEIIHOCTTA Ha BTBBPAABAHE Ha IMOKPUTHUATA CE IMOCTUTA IMOCPEACTBOM YJIITPABUOJIETOBO
(YB) obmpuBane. MHOXeCTBO (pakTOpH BIHSISIT BBPXY Tporieca Ha Y B BThpasiBaHE HA TOKPUTHATA
(BI/I,Z[ 1 Ka4CCTBO HA TCYHUTEC ChCTAaBU, I[G6€J'II/IH8. Ha TCUHUA (1)I/IJ'IM; CKOpPOCT Ha nogaBaH€; MOIIHOCT,
BH/I M PA3MONIOKeHUE Ha Y B u3To4HMKa, pehIeKTOpH, EMICHOHEH CIIEKTHDP Ha JIAMITUTe U 1p.). ToBa
W3WCKBA J]a C€ OMPEAEIAT Ha HA-CHITHO BIHsenmTe GakTOpu BhpPXY IMporeca Ha Y B BTBBpasBaHE.
HGJ'ITa Ha HaACTOAIIOTO M3CJI€ABAHE € Ja C€ YCTaHOBU BJIMAHHWETO HaA JIBa TCXHOJIOI'MYHHU (I)aKTOpa
BbpPXY HPONBJDKUTEIHOCTTA HAa BTBBPJISBAHE HA 3aIIUTHO-IEKOPATUBHUTE MOKpUTUA Ipu YB
oOipuBane. B tazu BPBb3Ka, 3a Aa CC ONPCACIN BIIMAHUCTO HaA (I)aKTopI/ITe ,,CKOPOCT Ha noz[aBaHe” )51
,, KOJIMYCCTBO HA HaHacsHE” BBPXY NPOABJDKUTCIHOCTTA HA VB BTBBPASIBAHCTO HA IMMOJIMYPETAHOBO
TJIAaHIIOBO TIOKPUTHE € TMpoBefeH 2-pakTopeH ekcriepuMeHT. [IpoOHuTEe Tema ca m3paboTeHH B
MNPpOMHUIIUICHU YCJIIOBUA, IIPpU H3IO0JI3BAHC Ha aBTOMATHU3HWpPAHA JIMHHUA 3a HAHACAHC Ha JAK
MMOCPCACTBOM paslipaliaBaHE M IMOCICABAIIO CYHICHE C IBC VYB nammm (ranHeBa )51 )KI/IBa‘IHa).
AILXCSI/ISITa Ha 3allIATHO-ACKOPATUBHUTEC NNOKPUTHUSA € OLCHSABAHA MOCPCACTBOM PCIICTBYHU HAPE3U
Ha TOKPUTHUCTO. Crenenra Ha BTbpPAABAHC HAa MNOKPUTHUATA € OHNPCACIAHA YPE3 OaHa OLICHKaA.
PeByHTaTI/ITe Ca NpCaACTABCHU rpa(quHo 1 Ca aHAJIM3HPAHU.

8.20. ANGELSKI, D. (2020). Influences of some factors upon the accelerated curing of polyurethane
varnish coating by UV irradiation. VI International Furniture Congress ‘‘FURNITURE:
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Design&Production’” IFC2020 Proceeding book, 2-5 November 2020, Trabzon/Turkey, pp. 344-348,
ISBN 978-605-2271-34-6, https://www.ktu.edu.tr/ifc2020.

BG: Bausiue Ha HAKOM (AKTOPHU BBPXY BTHPASBAHETO HA MOJHYPETAHOBO JIAKOBO MOKPUTHE MPH
YATPABHOIETOBO OOIbUBAHE

Abstract: It is well known that the most rational method for decreasing the curing time for varnish
coatings is through UV irradiation. Quite many factors however have impact on the technological
process of layering and drying (curing) varnishes. This requires determining the most influential
factors on the drying process and through their purposeful change to achieve any desired result with
sufficient accuracy. The purpose of the current research is to determine the influence of the main
technological factors over the curing duration of protective decorative coatings via UV irradiation. In
this relation, 2-factor experiment was performed so thus to determine the influence of the factors
“feeding speed” and “quantity of applying” at UV curing of polyurethane varnish coating over the
“curing degree” and “adhesion” towards oak veneered MDF. The experiment has been conducted by
the usage of equipment for varnish application via spraying followed by drying with two UV lamps
of the producer ,,Venjakob”. The results from those tests were extracted through two scorings that
determine the curing degree for the lacquer coating and its adhesion to the veneered MDF.

Pesrome: Kakto e m3BecTHO Hal-pallMOHAIHMS METOZ 3a HaMajsBaHE MPOABIDKUTENIHOCTTAa Ha
BTBBPAABAHC HA JJAKOBUTEC IMMOKPUTHA € YPE3 06H’L‘IBaHeTO M ¢ YB mpun. TeXHOJITOTHYHUAT mpouec
Ha HaHACSHE U CYIIICHE Ha JIAKOBE C€ BJIMsIC OT CPABHUTEINHO ToJsM Opoit dakTopu. ToBa Hanara ja
CC OIpeaciAT (1)aKTOpI/ITe, KOUTO BIUSAT Hall-CUITHO BBPXY IIpoLcca Ha BTBbTAABAHE, U YPE3 TAXHATA
LIeJIeHacOYeHa MpOMsHa Jla ce IMOCTUra, C JOCTaThuHa TOYHOCT, KemaHws pesynrar. Llenra ma
W3CTIeIBAHETO € Ja Ce€ OMNpeleNyd BIWSHWETO Ha OCHOBHHM TEXHOJOTMYHU (DAKTOPH BBPXY
MPOABL/DKUTEIIHOCTTA Ha BTBBPAABAHC HA 3allIUTHO-ACKOPATUBHUTE ITOKPUTHA ITPHU YJITPABUOJIETOBO
obmpuBaHe. B Ta3u Bpb3ka e nposesieH ABY(PAKTOPEH EKCIIEPUMEHT 3a ONpEIeNsIHE BIUSHUETO Ha
(haxTopuTe ,,CKOPOCT Ha IOJaBaHe M ,,KOJUIECTBO HAa HAHACSIHHS MaTepHall’ MpH MpoxogHo YB
BTBBP/ABAaHE Ha MOJUYPETAHOBO JAKOBO TIOKPUTHE BBPXY ,,CTEIEHTA HA BTBBPISIBAHE HA TCUHHUTE
MaTepuaIn’ u ,,aaxe3usara’ Ha MOKPUTHUETO KbM OOJIMIIOBAHU C IHOOB (DYypHUD ILJIOYHM OT AbPBECHU
BIIakHa ChC cpemHa mIbTHOCT (MDF). 3a mpoBexagaHe Ha €KCIIEpUMEHTa € M3IOI3BaHa JIMHUS 3a
HaHaCsSHE Ha JIAKOBE TIOCPEICTBOM IIMPHUI[BAHE U ITOCIIEBAIIIO CyIIeHe ¢ 1Be Y B mammnu Ha ¢pupMmaTa
,,Venjakob”. Pe3ynrature oT MpOBEACHUTE EKCIIEPUMEHTH Ca ONPE/IE/ICHH MTOCPEACTBOM JIBE OaTHH
OLIEHKH, OMpPENENSII CTeIIeHTa Ha BTBBPIIBAHE HAa JAKOBOTO MOKPUTHE U aIXe3WATa MYy KbM
ocHoBaTa. OT MPOBEACHOTO M3CIIEABAHE MOTAT /Ia CE HAIPABAT CIIEAHUTE MO-ChIIECTBEHN MU3BON:
CKOPOCTTAa Ha IMoAaBaHe ¢ Hal-ChITleCTBEHHS GakTop 32 Y B BTBBPASIBAHETO HA JTAaKOBETE; MPU HUCKA
CKOpOCT Ha mofaBaHe Ha jeraimure (U=1-2.5, m.min™) YB BTBBpAsSBAHETO MOXeE 1A JOBEJE JIO
3HAYNTENTHHU Ae(DEeKTH B MPOAYKIUATA; KOMMIECTBO Ha HAHECEHNU S JIAK HE BIHSE 3HAUUTEIHO BBPXY
MPOABIDKUTEIIHOCTTA Ha Y B BTBBPASIBAHETO, HO MMa CHIIECTBEHO 3HAUYCHHE 32 a/IXE3HITA.

8.21. ANGELSKI, D., ATANASOVA, K. (2021). Water permeability of nano water-based coatings
applied on wood, Proceedings of the first international “Salzburg Conference for Smart Material" at
the FH-Salzburg: Campus Kuchl, September 16-17, 2021, pp. 79-84 (6e3 ISSN/ISBN),
http://www.scsm21.com/wp-content/uploads/2021/09/SCSM21_Book_of Abstracts.pdf.

BG: BomonpomyckmuBocT Ha BOAOPa3peAWMO HAHOIOKPHTHE, HAHECEHO BBPXY IbPBECHU
ITOBBPXHOCTHU

Abstract: Protective and decorative coatings provide the desired aesthetic properties, but their main
purpose is to protect wood from environmental influences. As it is known wood changes in dimension
because its moisture content varies. As a result, small cracks appear which might expand under
prolonged exposure to external climatic conditions. Water permeability of finishes is an important
factor in their wood protective function. Wide varieties of products for protection of wood surfaces
require knowledge of the properties of coatings in order to facilitate their formation and use. This
study eval-uates the permeability of nanocoating applied on wood surfaces. The aim of the study is
to determine the efficiency of water-based nanocoating for the protection of wood surfaces exposed
to water im-pacts. Water-based lacquer system developed by ICA S.p.A. (Bologna, Italy) was applied
via airless injection to wood samples of Larch (Larix spp.), Bright red meranti (Shorea spp.) and
Canadian oak (Quercus rubra). The roughness and water permeability of the nanocoatings were
measured. The permeability of finishes in terms of liquid water absorption was measured according
to standard EN 927.
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Pe3iome: 3aimuTHO-ACKOPATUBHHUTE MOKPUTHA OCHUTYPSIBAT JKEIaHUTE ECTCTUYECKH CBOWCTBA Ha
IBbPBECHUTE TIOBBPXHOCTH, HO OCHOBHATA UM LeNl € Ja I'M Ipeana3BaT OT BIUSHUETO Ha OKOJIHATA
cpena. Kakro e m3BecTHO, MpH M3MEHEHUE Ha KOMUYECTBOTO BOJAa B AbPBECHHATA TS MPOMEHS
pasmepute cu. B pesynTar ce mosiBsSBaT MajKh MyKHATHHH, KOUTO MOTaT Ja ce pasupAT IpU
MMPOABIIKUTEIIHO n3jiaraHe Ha BBHITHHN KINMMaTU4YHU YyCJI0BUA. B TaKbB ACIICKT
BOJIOTIPONYCKIIMBOCTTA € CHIECTBEHA XapaKTEPUCTHKA HAa 3alIMTHATa (YHKUMS HA TOKPUTHUSATA.
ToBa u3cneaBaHe OlEHsIBa BOJONPOITYCKIMBOCTTa Ha BOJOPA3pEANMO HAHO-0a3MpaHO MOKPHUTHE,
HAaHECCHO BBPXY AbPBCECHU MOBHPXHOCTH. ITo-ronsmara IMOBBbPXHOCT HA HAHOYACTUIUTEC yBCIYaBa
TAXHATA XMMHYECKAa aKTHBHOCT, a HaHopa3Mepa IoIo0psBa PaBHOMEPHOTO UM pasiHBaHE U
HaBJIM3aHe B TOpecTaTa U BIaKHECTa IbPBECHA CTPYKTypa. BBB Bpb3Ka ¢ TOBa, [IeNTa Ha HACTOSIIATA
cTaTusi € Ja ce ONUINAT XapaKTepUCTUKATE Ha MHOTOCIOWHO, XETEPOTeHHO, EKCTEPHUOPHO
HAHOMOKpHUTHE, (POPMUPAHO BBHPXY pa3IMYHH 10 BHJ JHPBECHU MOBBPXHUHH. BopomucrmepcHa
JlakoBa cuctema, paspadborena ot ICA S.p.A. (Mramus) ¢ HaHeceHa upe3 OC3BB3AYIIHO IIPHUIIBAHE
BBpXy npoOHu Tena ot JlucrBenua (Larix spp.), Mepantu (Shorea spp.) u Kaunaacku 16 (Quercus
rubra). Mi3amepenu ca rpanaBocTTa v BOAOIPOIYCKIMBOCTTA Ha MOKPUTHATA. BOIOMPOIYCKINBOCTTA
Ha IOKPUTHTA € onpeeneHa cpriacHo EN 927.

8.22. ATANASOVA, K., ANGELSKI, D. (2021). Adhesion strength of nano water-based finishes
applied to wood surfaces. Proceedings of the first international “Salzburg Conference for Smart
Material" at the FH-Salzburg: Campus Kuchl, September 16-17, 2021, pp. 66-72 (6e3 ISSN/ISBN),
http://www.scsm21.com/wp-content/uploads/2021/09/SCSM21 Book_of Abstracts.pdf

BG: Anxe3noHHa SKOCT Ha BOJOPa3peIMMO HAHOIOKPUTHE, HAHECEHO BBPXY JBbPBECHH
ITOBBPXHOCTHU

Abstract: The surfaces of wooden structures and elements used outdoors need to be protected from
the harm-ful effects of the environment, so thus to achieve reduced water and UV absorption,
increased dura-bility and fire resistance, and improved mechanical properties. Modern nano-based
coatings are par-ticularly effective for this purpose. The larger surface area of the nanoparticles
increases their che-mical activity, and the nanosize improves their uniformity of penetration into the
porous and grains of the wood structure. In this regard, the purpose of this article is to measure the
adhesion strength of a multilayer heterogeneous exterior nanocoating applied on different types of
wood surfaces and to determine the influence of the factor "number of applied layers™ on the adhesion
strength. Water-based lacquer system developed by ICA S.p.A. (Italy) was applied by airless injection
to test speci-mens of Larch (Larix spp.), Bright red meranti (Shorea spp.) and Canadian oak (Quercus
rubra). The conclusions made express the influence of the number of applied layers and the structure
of the wood on the adhesion strength of the obtained coatings.

Pe3stome: Ilpu m3non3BaHe Ha ABPBECHU KOHCTPYKIIMH M €IEMEHTH B EKCTepruopa € HeoOXOAMMO
TEXHUTE MMOBHPXHOCTH Jla OBIAT 3alUTEHH OT BPETHOTO BB3IACHCTBHE HAa OKOIHATa cpema. Tosa
BKJIIOYBA TIpelNa3BaHe OT IIPOHWKBAaHEe Ha Boma, Owoopranm3mMu u UV-Tpum, HaTWdue Ha
OTHEYCTOWYMBOCT M JOCTATHYHO JOOPW MEXaHWYHU mokazarend. OcobeHo epeKTHBHU 3a Ta3H Iel
ca CBBPEMECHHUTE HaHO-6aSI/IpaHI/I IIOKPUTHA. Ilo-roxsmara NOBBPXHOCT Ha HAHOYaCTULIUTE
yBeNM4YaBa TSAXHATA XUMHYECKa aKTUBHOCT, a HAaHOpa3Mepa momo0psiBa paBHOMEPHOTO UM HaBJIH3aHE
B IIOpecTaTa U BJIAKHECTA JbPBECHA CTPYKTypa. BbB Bpb3Ka ¢ TOBa, LIENTAa HA HACTOALLATA CTaTHUS €
Ja ce M3MepH aJXe3WOHHATa SKOCT W Ja Ce ONpeleNd BIMSHUETO Ha QaxTopa ,,0poil HaHeceHU
cioeBe™ BBpPXY HelHaTa cToifHOCT. BomoancnepcHa nakoBa cuctema, pa3padoreHa ot ICA S.p.A.
(Utanust) ¢ HaHeceHa upe3 OE3BB3AYIIHO IINPHUIIBAHE BHPXY MpoOHH Tenma or Jlucreenuma (Larix
spp.), Mepauntu (Shorea spp.) u Kamancku au6 (Quercus rubra). HampaBeHuTe 3aKIrOYECHHS
0TpasdaBaT BIMAHUCTO Ha 6p0$[ HAaHCECCHU CJIOCBC U CTPOCIKA HAa AbPBECHUHATA BBPXY aAXC3MOHHATA
SAKOCT Ha ITOJIYYCHOTO ITOKPUTHC.

E17 PbkoBoacTBo Ha ycmemHo 3amutmia goktopant/ Supervisor of the doctoral
student (defended thesis)

17.1. PbkoBoauTe HA 3aLIMTHII JOKTOPAHT: TJ1. ac. 1-p Bnaaumup Ilerpos Muxaiinos,

Tema Ha mucepranuoHHMs Tpyxd: M3cinenBane Ha mpouecute 3a (opMupaHe W OOJIHMIIOBaHE Ha
orpHatH Mebennu mwioun [ara Ha 3ammuTa: 04.01.2021, dumaoma Ne/gara: JITY-OHC-2021-137 /
26.04.2021
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EN: Supervisor of the doctoral student: Chief Assist. Prof. PhD Vladimir Petrov Mihaylov
Academic degree: Doctor (PhD)

Dissertation theme: Investigation of the processes for formation and lining of furniture bent panel
boards

Research area: 5.13. General Engineering

Diploma No/date: JITY-OHC-2021-137 / 26.04.2021

Pe3tome: Llenta Ha mucepTalius € aa ce onpeaein GopMocTaOMITHOCTTa Ha KPUBOJIMHEHHU MEOCITHU
JieTaliuin, OTyYeHH Ype3 CIEeNBaHe Ha THHKY MEOCITHY MJI0YX B TEPMO-BAaKyyYMHHU MEMOpPaHHH PECH
" Ia CC MpEAJIOKAT TEXHOJIOT'MYHU PEXKUMHU 3a O6JII/ILIOBaHe, rapanTvupamu U3BMCHCHUEC Ha pasMEpPUTE
B IIPHEMIIMBY IpaHUILIU. B TucepTalimoHHUs TPY/ ca 3acerHaTH Mpo0IeMH, CBbP3aHH C YCTaHOBSBaHE
BB3JICHCTBHETO HA KOHCTPYKTHBHUTE MaTepHalil BHPXY (OPMOCTAOMIIHOCTTA HA KPWUBOJIMHEHHH
MeOCTHH JIeTaiIu, MOJTydeHH MPH CIICHBAHEe Ha ThHKU MEOCITHH IIJI0YH, Bb3JICHCTBHETO HAa BUJA HA
W3IION3BAHOTO JICMWIO M BUJA Ha OOJMIIOBBYHMS MaTepual BbPXY (OPMOCTAOMITHOCTTA, KaKTO U
pa3paboTBaHe Ha pallMOHAJIHA TEXHOJOIMYHH pPEKAMHU 3a 0e3leeKTHO IPOM3BOJCTBO Ha
KPUBOJIMHEHHN MEOCITHU JICTalijIi C TIOMOIITa Ha TePMO-BaKyyMHH MeMOpaHHU npecu. Paspaboren
€ OMPOCTEH METOJ 3a ompeaecisiHe Ha (JOPMOCTAOMITHOCTTa Ha KPUBOJIMHEHHU MEOCIHM JeTailiu.
MeronbT 103BOJISIBA OOEKTUBHO CPaBHEHHE HA PE3yATATUTE OT Or'bBAHE U CIICBAHE HA JICTANIIN TIPH
pasIMYHU YCIOBHA M OT Pa3nuyHu Marepuainu. CepImsaT Moxe na Obae MpHiiaraH, KakTo 3a
CKCIICPUMEHTAJIHM HU3CJICABaHUA, TaKa MW 3a IMPOBCKIAHE Ha KAaUCCTBEH KOHTPOJI IIpU
MPOM3BOJICTBEHN YCIOBHA. B pe3ynrar Ha TPWIOKEHH eIHOPAKTOPHU U JIBY(QAKTOPHU
CKCIICPUMEHTHU Ca YCTAHOBCHH pallMOHAJTIHU TCXHOJOTMYHU PEKHUMU. ITocouenu ca TEXHOJIOTMYHHU
MapaMeTpy 3a IPOM3BOJICTBO U OONHIIOBaHE HA KPWBOIWHEHHN MEOETHH IETaiii ¢ U3MOJI3BaHETO
Ha TepMO-BaKyyMHH MeMOpaHHH ITPECH.

Abstract: The objective of the PhD thesis is to determine the dimensional stability of curved furniture
details, obtained by gluing thin furniture boards in thermo-vacuum membrane presses and to propose
technological regimes for lining and manufacturing, ensuring the variation of dimensional stability
within acceptable limits. In the PhD thesis are affected the problems with establishing the impact of
construction materials on dimensional stability of curved furniture details made

by gluing thin furniture boards, the impact of the type of the used adhesive on the dimensional
stability, the impact of the type of the cllading material on the dimensional stability and to be
developed optimal technological regimes for faultless producing of furniture bent panel boards by the
use of thermo-vacuum membrane presses. A simplified method for determine the dimensional
stability of curved furniture details has been developed. The method allows for objective comparison
of the results of bending and gluing of parts under different conditions and of different materials. The
same can be applied both for experimental studies and to conduct quality control in production
conditions. Optimal technological regimes have been established as a result of applied one-factor and
two-factor experiments. Technological parameters were specified for manufacturing and lining
furniture bent panel boards with the use of thermo-vacuum membrane presses.

E18 VYwuacrue B HaMOHAJIEH Hay4eH WK odpa3oBartesien npoekt (9 6p.) / Participation
in a national scientific or educational project (9)

18.1. MAHAMOTOB, M., AHFENCKMW, A., XMKOB, C. Jorosop Ne 13/2006. N3cneasaHe
Ha npouecuTe 3a 06nMuoBaHe 1 orbBaHe Ha MebenHn enemMeHT nocpeacTBOM TepMO-
MeXaHW4YHO Bb3OencTaune

MpoabrxkuntenHocT. 05.2006 — 12.2006 r.

Bw3noxuten: HAC npu N1TY

PbkoBoguten: npod. A-p MNMaHanot NaHanoToB

EN: Investigation of the processes for lining and bending of furniture elements by means of thermo-
mechanical impact. Contract Ne 13/2006.

Contracting authority: The Scientific Sector in the University of Forestry

Supervisor: Prof. Panayotov

Pe3rome: Temara Ha IMMPOCKTA 3acdra ABC HAIIPABJICHHUA 3a U3CJICABAHC HA IPOLECUTEC U PCIKUMHUTEC 3a
HJ'IaCTI/I(i)I/ILII/IpaHG 1 OI'bBAHC Ha MACHMBHA AbpPBCCUHA!

32



Pe3stomema Ha mpydoseme Ha 6ba2aPCKU U AH2AUUCKU e3UK

- nusciacaBanusa, CBbp3aHU C pa3pa60TBaHeT0 Ha pCXKXHUMH 3a HJIaCTI/I(i)I/IIII/IpaHe 1 OI'bBAHC€ Ha
MacCuBHa AbPBECUHA C U3IMOJI3BAHCTO HAa MUKPOBBJIIHOBO ITOJIC,

- u3cCjacaBaHuA, CBHBpP3aHU C IMPUTOJHOCTTA Ha pPA3JIMYHU ABbPBCCHU BHUJOBC 3a OI'bBAHC B
MHKPOBBJIIHOBO ITOJIC.

Abstract: The topic of the project concerns two directions for research of the processes and regime

plasticization and bending of solid wood:

- research related to the development of regimens for plasticization and bending of solid wood
using a microwave field;

- research related to the suitability of different tree species for bending in the microwave field.

18.2. PYCAHOB, XP., MEPJI’KAHOB, B., AHTEJICKWU, 1., TEOPI'MEB, XK., CTOSHOB, M.
Horosop Ne 37/2009. U3cnenane Ha Bb3MOXKHOCTUTE 32 (DypHUPOBAHE HA IIJI0YH OT JIBITH
opueHTHpanu yactunu (OSB), mpeaHa3HaYeHH 3a TPOU3BOICTBO HA MEOEIH U JIPYTH U3JIENHUsS OT
I'bpBECUHA

Hpoabikureanoct: 2009 - 2011

Bn3aoxuren: HUC opu JITY

PukoBoguTen: noir. a-p Xpucrodpop PycaHos

EN: Investigation of the possibilities for veneering long oriented particle boards (OSB) intended for
the production of furniture and other wood products

Contracting authority: The Scientific Sector in the University of Forestry

Supervisor: Assoc. Prof. H. Rusanov

Pe3tome: B pesynTaT or M3IbIHEHUE HA TNIAHUPAHA EKCIIEPUMEHTAIHA JIEHHOCT ca MOJIyYeHHU JaHHU

3a TEXHOJIOTMYHUS Ipoliec Tpu QypHUPOBaHE HA IUIOYH OT Abiru opueHTupanu dactuim (OSB) ¢

€CTCCTBCHU q)ypHI/IpI/I " pa3JIM4YHHU JICIUIJIHA KOMITIO3UIIUHU.

OcHoBHa el Ha IPOCKTa € HU3CICABAHC Ha IMPUTIOAHOCTTAa Ha IIJIOYUTE OT ABJITU OPUCHTHUPAHU

YaCTHIIM 3a IPOM3BOJACTBO Ha MeOEIH Ype3 TAXHOTO (YpHHUPOBAHE C €CTECTBEH (QypHHp. 3a

OCBILIECTBSIBAHE Ha 1IeJITA Ca N3ITBJIHEH CICIHUTE 3aJa4M:

- HW3MepBaHE Ha TPamaBOCTTa Ha (YPHUPOBAHUTE IUIOYM OT IBJITH OPUCHTHUPAHH YACTHIM H
OKAa4YECTBJABAHC HA TCXHUTEC HOB'prHI/IHI/I;

- CBh3laBaHE HAa TEXHOJOTWYHHU PeKUMH 3a ¢hypHHUpoBaHe Ha OSB 1mmoun ¢ 1en mpon3BOACTBO Ha
MeOCTHY TeTaiIn.

Abstract: As a result of the planned experimental activity, data on the technological process of

veneering oriented strand boards (OSB) with natural veneers and various adhesive compositions will

be obtained.

The main goal of the project is to study the suitability of long oriented particle boards for furniture

production. This is achieved by veneering them with natural veneer. To achieve this goal, the

following tasks have been performed:

- measurement of the roughness of veneered slabs of long oriented particles and grading of their
surfaces;

- creation of technological regimes for veneering of OSB boards in order to produce furniture
details.

18.3. Axkagemuuen HacTtaBHUK 10 I[Ipoexkr BGO051P0001-3.3.07-0002 ,,CTYAEHTCKU
[MPAKTHUKU". TlpoekTsT ce ockmiecTBsiBa ¢ (hrnHAHCOBaTa mojakpena Ha OrnepaTWBHA MporpaMa
»Hayka u oOpa3oBaHHMe 3a WHTEIWUTEHTEH pacTex™, cbpuHaHcupaHa oT EBpomeiickus coruaieH
¢donn Ha EBpormeiickus cpro3. [Ipogpmxurennoct 2012+2015 r.

Bn3noxuren: MOH - OnepatuBHa nporpaMa ,,Pa3BUTHE Ha YOBEIIKUTE peECYpCH

PnroBoauten: nmpod. n-p B. bpesun

EN: Academic Tutorial on Project BG051P0O001-3.3.07-0002 ,,Student practices*,The project is
implemented with the financial support of the Operational Program "Science and Education for Smart
Growth", co-financed by the European Social Fund of the European Union, Duration 2012-2015.
Contracting authority: MES - Operational Program "Human Resources Development"
Supervisor: Prof. V. Brezin

Pesrome: ‘-Ipe3 TO3HU IMMPOCKT € OCUT'YpPCHA Bb3MOKHOCT 3a BKJIFOUBAHC HA CTYACHTUTEC B IIPAKTUYCCKO
06y‘ICHI/Ie B pcajiHa pa60THa Ccpc€aa moa npsaKoTo PbKOBOJACTBO HAa aKaICMUYHU HACTaBHUIIU, KOUTO
HU3BbPHIBAT ,Z[eﬁHOCTH IO ImoArromMaraHe, Ha6J'IIO}_IeHI/Ie, KOHTPOJI, OTYUTAHC U YJOCTOBCPSABAHC Ha
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MPaKTUYCCKOTO 06yqu1/Ie. ITo TO31 HauMH ¢ YBCIMYCHA MPAKTUYCCKAaTa HACOYCHOCT Ha BHUCIICTO
00pa3oBaHUeE U I'bBKABOCTTA Ha 3aBBPIIBAIIMTE BUCIIIC 00pa30BaHKE, CIPSMO JUHAMUKATA Ha TTa3apa
Ha TpyJda, 4pe3 HOH06p$IBaHe Ha MPAKTUYCCKUTEC UM YMCHH B pCajiHa pa60THa Cpc€aa 1mo BpeMe Ha
06y‘IeHI/IeTO WM BBB BUCHIMTC YUYWJIUIIA W Cb3AaBAaHC Ha YCJIOBHA 3a U3rpaxXJaaHC Ha cTaOMIHU
MapTHHOPCTBA MEXAY 0Opa3oBaTENHUTE MHCTHTYUUH U paboromarenute. LlsmoctHata aedHOCT e
rmoariomMmaraHa oOT (I)yHKHI/IOHaJ'IHI/I CKCIICPTU, YHUUTO 3ada4d Ca Opranvsanusa MW KOHTPOJI Ha
pcam3anudaTa Ha Z[Gf/iHOCTI/ITC I10 IMPOCKTA, B CbOTBETHOTO BUCLIC YUMJIMIIC — ITIAPTHLOP I10 ITPOCKTA.
Abstract: Through this project, students are given the opportunity to engage in practical training in
a real work environment under the direct guidance of academic mentors who carry out activities to
assist, monitor, control, report and certify practical training. This will increase the practical
orientation of higher education and the flexibility of graduates to the dynamics of the labour market
by improving their practical skills in a real working environment during their training in higher
schools and creating conditions for building stable partnerships between educational institutions and
employers. The overall activity is assisted by functional experts, who organize and monitor the
implementation of the project activities in the respective higher education institution - partner of the
project.

18.4. TEHYEB, 5., AHTI'EJICKWU, A., JYJIUEB, T., XPUCTOIAOPOBA, 1., MHXAﬁHOB, B.,
YAKOBA, K., WJIMEBA, B. loroeop Ne 65/2014. Ilpoekrupane, 1ehopMaiiioHHO U IKOCTHO
u3cieiBaHe/opa3MepsiBaHe/ Ha KOHCTPYKIIHATA Ha CKEJIETUTE U CTPYKTypaTa Ha TaluiepusTa Ha
Mekara MeOen

Mpoabmxutennoct: 2014 - 2016 r.

Bn3aoxuren: HUC opu JITY

PoroBoguTen: nou. a-p Axnvo ['enuen

EN: Design, deformation and strength study / sizing / of the construction of the skeletons and the
structure of the upholstery of upholstered furniture

Contracting authority: The Scientific Sector in the University of Forestry

Supervisor: Assoc. Prof. Y. Genchev

Pe3rome: OCHOBHHTE HACOKH HA Hn3ciaeagoBaTeiicKkaTa ,Z[eI;'IHOCT 110 IPOCKTa Ca CICIHUTE:

- m3cnenBaHe e OpMAaIMOHHOTO MTOBEACHNE, IIPH HATOBapBaHE Ha OCHOBHHUTE KOHCTPYKTHUBHH
CIIEMCHTH U CbEAUHCHUA MCXKIAY TAX, B KOHCTPYKIUATA HA CKEJICTUTC HA TAITMHUPAHUTE Me6eJII/I,
II0 ME€ToAa Ha KpaﬁHI/ITC CIIEMCHTH, ONPCACIIAHC HAIIPCKCHUATA W JaBaHC Ha PCIICHUA 3a
panuoHaIM3UpPaHe Ha KOHCTPYKTHBHATa UM cxema,

- ompenensgHe aedopmaryaTa Ha TAMHIIEPCKATE MATCPHAIIHA TIPH HATOBAPBAaHE M ONTHMH3UPAHE
CTPYKTypaTa Ha TanmuuepusaTa C Lel e(i)eKTI/IBHO H3II0JI3BAHE HAa HOBUTEC MaTCpHUaid, KOHUTO
J0cera He ca U3CjIcIBaHU.

HOJ’IY‘ICHI/ITC pe3yaTratu Jda IOCIyXaT 3a Cb3JaBaHETO Ha HOBH, HKOHOMHWYCCKH CCI)CI(TPIBHI/I

Talmuyupanu MeOenu 3a IIOYMBKaA, C ITIOBUIIICHU HOTpC6I/ITCJ'ICKI/I CBOMCTBA M KadecTBa.

Abstract. Main directions of the research activity of the project:

- tostudy the deformation behavior under load of the main structural elements and joints between
them in the construction of the skeletons of upholstered furniture and the method of finite
elements to determine stresses and give solutions to streamline their design scheme;

- to determine the deformation of upholstery materials under load and to optimize the structure
of upholstery in order to effectively use new materials for which no research has been conducted
so far.

In order to achieve an economic effect in the application of the obtained results. The results obtained

to be used for the creation of new upholstered holiday furniture with increased consumer properties

and qualities.

18.5. Yuactue B uejepa rpyna ,lloctmokropanTn” Ha IIpoekr BGO51P0O001-3.3.06-0056
»lloKpena 3a pasBUTHETO Ha MiIaguTe Xopa B JlecoTeXHMYecKH yHHMBEPCUTET®, (MHAHCHpAH OT
OmnepatuBHa nporpama ,,PazBuTrne Ha YOBELIKUTE pecypcu, ¢ ppkoBoauTen npod. bpesun u 12
onobpenu yuactHuuu ot OI'TI — 6 nokTopanTH, 1 Mian ydeH, 3 MOCTAOKTOPAHTH U 2 CTICUATM3aHTH
(mpod. 1. uk. H. [luana MBanosa I'eopruesa, norl. a-p XK. Toues, mou. 1-p Mapuna MnajieHoBa, 01,
H. Cranesa, ra. ac. n-p . Anresicku, ri. ac. 1-p . Aarenosa, ri. ac. B. Mepmxanos, ac. [1. Buues,
ac. II. Bogenona, rn. ac. P. Hunes, ac. I1. Huxonos, ac. M. KiouykoBa, nokr. Jdunsna Enencka-
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Bomuanona, mou. B. JXKuskos, mokr. JI. XpucromopoBa, nokrt. T. [letkos, gokrt. 1IB. EBcraTues,
noktopaHT B. Atanacos, nokT. I'. KoBaues, qoxt. H. TymbapkoBa u fp.), npoasmkuteanoct: 2013-
2015 1.

Bn3noxuren: MOH - OnepatuBHa nporpaMa ,,Pa3BuTue Ha YOBEMIKUTE peCypcu*

PnkoBoauten: npod. B. bpesun

EN: Participation in the target group "*Postdoctoral students' on Project BG051P0001-3.3.06-
0056 ,,Supporting for development of young people at the University of Forestry, Funded by the
Human Resource Development Operational Program

Contracting authority: MES - Operational Program "Human Resources Development"
Supervisor: Prof. V. Brezin

Pe3tome: Llenta Ha mpoekTa e 3acHJIBaHE HHTepeca Ha MIIaJIUTE XOpa KbM peain3anys B chepaTta Ha

00pa30BaHMETO M HAyKaTa M MMOBHIIABaHE KAYECTBOTO HA HAYYHUTE pa3pabOTKH, Upe3 Mojo0psiBaHe

yciioBHuATa 3a pa60Ta Ha JOKTOpaHTHU, IOCTAOKTOpPAaHTH, CIICHUAJIM3aHTU W MJIagu Y4YCHU.

W3meaHennero Ha MMpEABUACHUTE ,HGP'IHOCTH e CTUMYyJIMpa pa3BUTUETO HA HAYYHUA TIOTCHIIUAJI BHB

BHUCHIUTC YUYUJIUIIA U HAYYHUTC UHCTUTYIUH.

CrennuvHUTE 1€ HA TIPOEKTA ca:

- TOBWILIABaHE MOTHBAIUATA Ha JokTopaHTUTE B JITY upe3 ch3gaBaHe Ha MO-100pH YCIOBUS 3a
pfliaBaHC HA HAYUYHHUTE 3aJIa4M 3a U3rpa’kKJjaHC Ha UKOHOMHKA, OCHOBaHa Ha 3HAHUCTO,

- pa3BuTHE Ha Hay4yHuUs noreHuuan B JITY upe3 cb3jgaBaHe Ha Bb3MOXKHOCTH 3a JOIBJIHUTEHA
KBa.HI/I(l)I/IKaHI/ISI Ha Milagy Y4€HHU, IOCTAOKTOPAHTH U CIICIUAIN3aHTH.

Abstract: The aim of the project is to increase the interest of young people towards realization in

the sphere of education and science and to increase the quality of the scientific developments, by

improving the working conditions of PhD students, post-doctoral students, post-graduate students

and young scientists. The implementation of the envisaged activities will stimulate the development

of the scientific potential in higher schools and scientific institutions.

The specific objectives of the project are:

- toincrease the motivation of PhD students in the University of Forestry (UF) by creating better
conditions for solving the scientific tasks for building a knowledge-based economy;

- todevelop the scientific potential in the UF by creating opportunities for further qualification of
young scientists, post-doctoral students and postgraduates.

18.6. IIpoekr BGO051P0001-4.3.04-0052 ,,PasBuTHe Ha IEGHTHD 3a EICKTPOHHH (opMH Ha
IMICTaHIIMOHHO 00y4eHne B JlecoTexHmuecky yHUBEpCUTET , puHaHCHpaH oT OnepaTHBHA Iporpama
,»,Pa3BUTHE Ha YOBEIIKUTE pecypcu’, ¢ ppkoBoauTen mpod. bpesun u yuactanmum mou. H. Tpuukos,
npod. H. emuiicku, npod. a. uk. H. Inana Banosa I'eopruesa, npod. C. COKOIOBCKH, AOI. O-P
Mapuna Mitanenosa, mom. 0. Muxaiinosa, gor. H. bepmapos, ri. ac. n-p Ilersp AnTtoB, gom. H.
CraneBa, nort. n-p JI. Beruesa, mom. a-p XK. ['oues, mom. 5. I'enues, ri. ac. a-p . AHrejicku, ri1.
ac. B. CaBos, 1. ac. P. YHumes, ac. I1. Bogenora, mom. C. JlozanoBa, mor. P. PaitueBa, mpod. E.
ITucapera, . ac. a-p . Aunrenosa, ria.ac. B. Mepaxanos, ri. ac. M. Pankosa, ri. ac. a-p Mas
Hoxnuuoga, ac. JI. Mnanenosa, J. Koitnos, ac. I1. Buues, ac. I1. Hukonos, ac. M. KrouykoBa u ap.,
npoabkutentoct: 20132015 r.

Bb3noxuren: MOH - OnepatuBna nporpama ,,Pa3Butre Ha YOBEUIKUTE peCypcH

PnroBoauTen: mpod. B. bpesun

EN: Project BG051P0O001-4.3.04-0052 "Development of Center for Electronic Forms of Distance
Learning at University of Forestry”, financed by Operational Program "Human Resources
Development"

Contracting authority: MES - Operational Program "Human Resources Development"
Supervisor: Prof. V. Brezin

Pe3rome: Ilpuoputer Ha TpoekTa € pa3BUTHE Ha cCHUCTeMaTa 3a y4YeHe Mpe3 ILeNHs JKUBOT, 4pe3
BBBEX/IaHE Ha eIeKTPOHHU (DOPMU Ha TUCTAHIIMOHHO oOyueHue B JITY.

CrierupuyHATE TIETM HA TTPOESKTA Ca:

- YCBBBpUICHCTBAHE M TMOJMOOpsSBaHE Ha CHIIECTBYBAlllaTa OpraHU3als W CTPYKTypa Ha
JCTaHIIMOHHO o0y4eHue B JITY;
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- M3rpaxaane, MHCTaNMpaHa M MHTETPUPAaHE Ha IUIOCTHA eleKTpoHHA MHPpacTpykTypa B JITY,
npemjiaramna BCHYKU HCO6XOI[I/IMI/I (bYHKIII/IOHaJ'IHOCTI/I 1 TCXHUYCCKU BB3MOXKHOCTHU 3a IPUJIAralHe Ha
Ka4CeCTBCHO U CbBPEMCHHO JUCTAHIIMOHHO 06yqu1/Ie;

- C1>3)1aBaHe Ha €KUII OT BI/ICOKOKBaJ'II/I(l)I/IHI/IpaHI/I CIIenuaJIuCTu, crocoben Ja BHCApsSABA U pa3BUBa
SIIeKTPOHHUTE (POPMH Ha AUCTAHIIMOHHO 00y4eHHe B JITY B KpaTKOCPOUEH U JABJITOCPOUCH IJIaH;

- Cp3aBaHe Ha €EKTPOHHO XPAaHWIHIIE Ha CTAHIAPTU3UPAHN YUeOHH KOMITOHEHTH M BUPTYalHH
OMOMOTEKM CBBP3aHU C IIaT(opMara 3a eIEKTPOHHO 00yUYEeHHE;

- [lomynsipusupane Ha eneKTpOHHUTE (GOPMHU Ha TUCTAHIIMOHHO 00yueHue B JITY

- [ToBumrapane KBaM(pUKAIMATA HA TPEHIOAABATEIH, UPE3:

- M3non3Bane u mpuiaraHe Ha ChBPEMEHHH ILIATQOPMH 32 €IEKTPOHHO 00yUEHUE;

- BeBexaHe Ha MHTEPAKTHMBHM METOJIM Ha IpENojaBaHe M Ch3JaBaHE Ha SIEKTPOHHHU (OpMHU 3a
LEUTE HA TUCTAaHITMOHHOTO 00yUIeHUE;

- Pa3paborBane Ha nporpamu 3a eJ1eKTpOHHH (JOPMH Ha TUCTAHIIMOHHO O0ydeHueE;

- Cp3/1aBaHe Ha NPENIIIOCTABKY 33 aKpEeJUTUPAHE HA AUCTAaHIIMOHHA (hopMa Ha 00y4eHHE Bb3 OCHOBA
Ha pa3pabOTEHUTE MPOrPAMH;

- OOME€H Ha OIUT U JIOOPH MPAKTUKHU C TIPEACTABUTEIN Ha BOACIN KOMIIAHUU;

- BrurouBaHe Ha M@ OT IEJEBUTE TPYNH B Pa3IMYHU EIEKTPOHHU (HOPMH HA JUCTAHIIMOHHO
o0OydeHue;

- AnpoOupaHe u mpoBepka Ha (DYHKIMOHAIHOCTTa W 00XBaTa Ha IUIaTdopMara 3a EIeKTPOHHO
o0y4yeHre, Ka4eCTBOTO Ha pa3pabOTeHHTE EINEKTPOHHU PECYPCH W JIEMHOCTH, U BB3MOKHOCTTA 3a
MpHUJIaraHe Ha eNeKTPOHHU OPMHU Ha JUCTAHIIMOHHO O0YyUYEHHE.

Abstract: Development of the lifelong learning system by the introduction of electronic forms for
distance learning at the University of Forestry. Specific aims of the project:

- Improvement and enhancement of the existing organization and structure for distance learning at
the University of Forestry in accordance with the new legislation and existing good practices;

- Construction, installation and integration of entire electronic infrastructure at the University of
Forestry, providing all the necessary functionalities and technical capacities for the application of the
qualitative and modern distance learning;

- Establishment of the team of highly-qualified specialists capable of implementing and developing
electronic forms for distance learning at the University of Forestry in a short and long term;

- Establishment of electronic storage of standardized training components and virtual libraries
connected with the electronic learning platform;

- Dissemination of the electronic forms for distance learning at the University of Forestry

- Improvement of the qualification of lecturers by: using and applying modern platforms for electronic
training; Introducing interactive methods of teaching and creating electronic forms for the purposes
of the distance learning; Developing programmes for electronic forms of distance learning; Creating
prerequisites for accreditation of the distance learning form of education on the basis of the developed
programmes;

- Exchanging experience and good practices with representatives from leading companies;

- Involvement of members of the target groups in different electronic forms for distance learning;

- Approbation and confirmation of the functionality and scope of the platform for electronic learning,
quality of the developed electronic resources and activities, as well as the possibility for application
of electronic forms for distance learning.

18.7. Yuactue B meaeBa rpyna ,,Cnenmamnuzantu® mo Ilpoexkr BGO5M20P001-2.009-0034
»L10oJIKpeTia 3a pa3BUTHETO HA HAYYHHS KamaruTeT B JleCOTEXHUMUECKH yHUBEPCHTET, (DHMHAHCHpPAH
ot OneparuBHa nporpama ,,Hayka n oOpa3oBaHue 3a WHTEIMICHTEH pacTex’, chb(pUHAHCUPaHA OT
EBpomneiickute CTpyKTypHH ¥ HHBECTHIIMOHHY (oHIOBE HA EBpOnelickus chio3.
Hpoasmxkureanoct: 2017 — 2019 1.

Bo3ao:xkuren: MOH - OneparuBHa nporpama ,,Hayka n o0pa3oBaHue 3a HHTEIUTEHTEH PacTex
PbroBoaguten: gou. a-p Heno Tpuukos

EN: Participation in the target group "Specialists” under Project BGO5M20P001-2.009-0034
"Support for the development of scientific capacity at the University of Forestry”, funded by the
Operational Program "Science and Education for Smart Growth", co-financed by the European
Structural and Investment Funds of the European Union.

Duration: 2017 - 2019
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Contracting authority: MES - Operational Program "Science and Education for Smart Growth"
Supervisor: assoc. prof. Neno Trichkov

Pe3iome: C’I)3ILaBaHe Ha 6J'IaFOHpI/I$ITHa Cpeaa 3a HAYYHOU3CJICAOBATCIICKa I[ef/'IHOCT B
JlecorexHuuecku YHUBCPCUTCT M IMOBHUIIABAHC HHTEpPECAa Ha OousHeca u O6III€CTBGHOCTT3 KbM
HAaYYHUTEC HU3CJICABAHUA HW PEIYJITATUTE OT TAX YpE3 IMoAIoOMaraHe Ha MO6I/IHHOCTT3,
€KCIIEPUMEHTATHUTE JEMHOCTH U CIEUMaIN3alid, KakTO U 4Ype3 Pa3lIpOoCTpaHEHUE HA HAYYHUTE
pe3yirary.

Abstract: By supporting mobility, experimental activities and specializations, as well as the
dissemination of scientific results, to create a favorable environment for research activities at the
University of Forestry by supporting mobility, experimental activities and dissemination of scientific
results, as well as increasing business and public interest to research and its results.

18.8. AHI'EJICKH, ., MEPJIDKAHOB, B., TEHUEB, $1., MUXAMJIOB, B., JIAJIOB, K.,
IF'AHYEBA, . Jorosop Ne155/2017. U3cneapaHe Ha NpoIeCUTe Ha OOJIUIIOBAHE HA
TpuIUMeHCHOHATHH (3-D) NOBbpXHWHH HA MEOEITHN KOHCTPYKTUBHU €JIEMEHTH.
Mpoabmxutennoct: 2017 — 2018 r.

Bn3aoxuren: HUC opu JITY

PbkoBoautesn: gou. 1-p AuMUTHP AHreJICKH

EN: Research of the three-dimensional (3D) lining processes of furniture constructive elements
Contracting authority: The Scientific Sector in the University of Forestry

Supervisor: Assoc. Prof. D. Angelski

Pe3iome: HpOGKT’bT (S pa3pa60TeH C OCHOBHa ILECII OCUTI'YpsABaHEC Ha ISJIOCTHO H3CJIICABAHE Ha
mpolecuTe 3a o0NuiloBaHEe Ha peiehHU W/WIM TPUAMMEHCHOHHU TOBBPXHMHHM Ha MeEOCITHU
KOHCTPYKTHBHHU €l1eMeHTH. 1IpoabiKUTENIHOCTTa HA IPOEKTA U IEWHOCTUTE IO HETO Ca IUIAHUPAHU
B paMKUTC Ha ABC I'OAWHU.

IIpe3 mppBara romuHa € A00OOPYIBaHA C TEXHUYECKH CPEACTBA M MaTepHau jJabopaTtopusTa 1o
»lexHomoruss Ha meOenute. IIpoBemeHn ca TpeaBapUTETHH EKCIIEPUMEHTH M ca MyOJUKyBaHH
PEIYITATUTE OT TAX. HOHy‘ICHHTC JaHHW Ca M3IIOJI3BaHU 3a CHbCTABAHC 3a HHUKBJI YIIPAXKHCHHUA 3a
CTYACHTHU OTHOCHO TPUIUMCHCHOHHO 06JII/II_IOBaHC Ha MeOeITHn KOHCTPYKTUBHHU CJIICMCHTHU.
I/I3B’prHeHa € CKCIICpUMCHTAJIHA Z[CleOCT 3a ONpCACIAHC BIIMAHUCTO HA OCHOBHUTE TCXHOJIOT'MYHHN
(hakTOpM W TEXHWUTE TPAHWYHH CTOMHOCTH TPH TPUIUMEHCHOHHO obOmuioBaHe. ChIo Taka ca
MPOBEACHN HU3CJICABaHHA 3a ONPCACIAHE Ha aAXE€3MOHHATa SAKOCT Ha JICNHUIHU CJIOEBE MCEXKIY
pas3siindHu 06J'II/II_IOBT>‘IHI/I MaT€pualii, IIpu U3I0JI3BAaHE HA Pa3JIMYHU JICTIMIHA CbCTAaBU.

Abstract: The project was developed with the main objective: to provide a complete study of the
processes for lining relief and / or three-dimensional surfaces of furniture constructine elements. The
duration of the project and its activities are planned within two years.

During the first year it was completed retrofitting and assembly with technical means and materials
of the laboratory for technological research. Preliminary experiments, data processing and publication
of results will be carried out. The obtained data will be used for exercise materials for three-
dimensional lining of furniture components.

The main experimental studies are to determine the influence of the main technological factors and
their optimal values in three-dimensional lining. In addition, it was researched the adhesive strength
of compounds made with different laminates and glue system.

18.9. AHT'EJICKWU, 1., AJIEKCAH/IPOBA, K., [IETKOB, T., TAXOB, U., MBAHOBA, A.
Horosop Ne 1079/ 2020. Pa3paborBane 1 u3cienBaHe Ha TEXHOJIOIMYHATa €)EeKTUBHOCT HA HOBH
NEPCIICKTUBHU MCTOOU U yCTpOﬁCTBa 3a U3IJIAXXJAaHC Ha IbPBCCHU MMOBBPXHUHU YPE3 IIPUTPHUBAHC
Hpoasmxureanoct: 2020 — 2021 1.

Bw3noxuren: HUC npu JITY

PbroBoauTen: aou. a1-p AMMuThp AHresacku

EN: Development and research of the technological efficiency of new perspective methods and
devices for smoothing of wood surfaces by lapping

Contracting authority: The Scientific Sector in the University of Forestry

Supervisor: Assoc. Prof. D. Angelski

Pe3zrome: C HaCTOALIUA NIPOCKT € IIPEAIJIONKCHO pa3pa60TBaHe Ha HOBH, HAYYHO 000CHOBaHU pCHICHHUA
3a IIOBHMIIaBaHC Ha HWKOHOMHWYCCKATa e(beKTHBHOCT 1 KadC€CTBOTO Ha (1)I/IJ'IMOBI/IT€ IOKpUTHUS Ha
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MPOMUIILIICHO IMPOU3BCIKAAHN MeOenn ot q)ypHI/IPOBaHI/I ABPBECHU IJIOYX U OT MaCUBHA AbPBECUHA,
Ype3 BHACAHEC HA MOJIOKUTCIHU ITPOMCHU B TCXHOJIOTMUTC 34 USIMIBJIHCHHUC HA OIICPAIUUTE OT q)a3aTa
,,HOHFOTOBK& 3a J'IaKI/IpaHC“. Te3nu OpoMEHU CC€ U3passaBaT OCHOBHO B 3aMsHa Ha TpPaAWIMUOHHO
H3I10JI3BaHOTO HABCAKBJAC 1O CBETA Hmaﬁ(baﬂe C MMPUTPHUBAHC, OCBIICCTBABAHO C HCIIO3HATH 3a CCra
BHUIOBEC pa6OTHI/I OpraHu. Te ce oTanyaBaT OT M3BECTHUTE C HaJIMUKE Ha T'bBKaBOCT, OCUT'ypsABallla
II'bJIHAa PaBHOMEPHOCT Ha HU3TMJIAKAAHETO AJOPU 3a NOBBPXHUHU CHC 3HAYUTCIHHU OTKIIOHCHHUSA OT
paBHHHHOCTTa. Taka mie ce rapaHTHpa M0-00XBaTHO MPOMUIIIEHO MPHUJIaraHe Ha MPUTPUBAHETO, 32
KOETO € JI0Ka3aHo, Ye MMa ChIICCTBEHU NPEAUMCTBA Tpe] aiiaHero.

Absract: This project proposes the development of new science-based solutions to increase the
economic efficiency and quality of film coatings of industrially produced furniture from veneered
wood panels and solid wood, by making positive changes in the technologies for the operations of
the phase "Preparation for varnishing”. These changes are mainly in exchange for the traditionally
used worldwide grinding with abrasion, carried out with currently unknown types of working bodies.
They differ from the known ones by the presence of flexibility, ensuring complete uniformity of
smoothing even for surfaces with significant deviations from the flatness. This will ensure a more
extensive industrial application of lapping, which has been shown to have significant advantages over
sanding.

E22 Ily0aukyBaH yHMBEPCHTETCKH YUeOHUK WM y4eOHHMK, KOHTO ce M3M0J13Ba B yYMIUIIIHATA
mpexa (1 6p.) / Published university textbook or textbook used in the school network (1)

22.1. KABAJIOB, A., AHT'EJICKMU, . (2014) Texuonorus uva meoenute. Codus, 390 c., ISBN 978-
954-332-115-5, Penienzent: npod. a-p. I1. [Tanaiioros
EN: Furniture Technology. ISBN 978-954-332-115-5

Pe3tome: YueOHUKBT € pa3paboTeH B CHOTBETCTBHE C y4eOHHTE MpOrpamMu MO AMCIUIUIMHATA
»eXHOIOTHSI Ha MeOenuTe 3a CTYIACHTHTE-0akalaBpd OT CICIHAIHOCTH ,, | E€XHONOTHS Ha
IbpBECHHATA B MeOenuTe” U ,, ImkeHepeH nqu3aita” mpu JIecOTeXHUUECKHsI YHUBEPCUTET.

YueOHUIT MaTepruall 00XBalla ChBPEMEHHH TEXHOJIOTHH 32 SAMHIYHO WU CEPUITHO TIPOM3BOJCTBOTO
Ha KOPITyCHH MeOeNIn OT HeoOJIaropoIeHH JbPBECHH TUIOYH C Y9aCTHETO W Ha MAacHBHA JTbPBECHHA.
Pa3rne>1<z[aT C€ B JIOTHYHA IT1OCJICAOBATCIHOCT 06H_II/I BBIIPOCHU HA TEXHOJIOIruATa, OCHOBHHU OIICpaAI[UN
I10 Pa3KposiBaHE Ha MaTepHaInuTe U (JOpMUPaHE HA KOHCTPYKTUBHH €IIEMEHTH — JIETAiIN U arperar,
Cb31aBaHC Ha (l)I/IJ'IMOBI/I 3aIIUTHO-ACKOPATUBHU IMOKPHUTHA IIO TX, Crio0sBaHe M OIAKOBaHE Ha
MmeOenmn. B mombimHeHWe ce mgaBa W WHGOpMAanWs 3a cHenuduKaTa Ha TEXHOJIOTHHTE IIPH
MIPOU3BOACTBOTO Ha Mebenw OT 00JaropofeHd IUIOYd M MeOemd OT MacHBHA IThPBECHHA.
CaMOCTOATETHO MSICTO € OTACIICHO Ha TCEXHOJOTMYHHUTEC ocobeHocTrn IIpyu IIPOU3BOJACTBOTO Ha
cronoBe. [lo mporpamMHM chOOpaXkeHWsT B YYeOHMKAa HE C€ pasriIexaaT TEXHOIOTHH 32
MIPOU3BOJICTBOTO HA TaITHIIHpaHa MebOer.

Abstract: The textbook is developed in accordance with the curricula in the discipline "Furniture
Technology" for undergraduate students majoring in "Wood and Furniture Technology" and
"Engineering Design" at the University of Forestry.

The study material covers modern technologies for single or serial production of cabinet furniture
from unfinished wood panels with the participation of solid wood. General issues of technology, basic
operations for cutting materials and forming structural elements - details and units, creating film
protective and decorative coatings on them, assembly and packaging of furniture are considered in a
logical sequence. In addition, information is given on the specifics of the technologies in the
production of refined board furniture and solid wood furniture. A separate place is given to the
technological features in the production of chairs. For program reasons, the textbook does not cover
technologies for the production of upholstered furniture.

Jara: 24.01.2022 . IMongnuc HA KaHAWOATA:
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