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B3. Monorpadgus
B3.1
N3CJIEJABAHE HA I'OPCKH ®PE3HU 3A ITIOYBOIIOAI'OTOBKA 3A Cb3IABAHE
HA TOIIOJIOBU KYJITYPHU
Koncrantun Mapunos

Pe3rome

B nacrosimara moHorpadus ca NpeACTaBEHH OPUTHHAIHU PE3yATaTH OT MHOTOTOAMIIHH
CKCIICPUMCHTAJIHU, TCOPCTUYHU U CPABHUTCIHH H3CJIICABAHUA BbBPXY TCXHOJIOTUYHUTC H
€KCIUIOATAIMOHHUTE CBOWCTBA Ha CIEIUATM3UpaHuTe ropcku ¢pe3u. UscrmenaBanusTa ca
MpoBeJieH B paiioHa Ha CeBepo3anagHo AbP>KaBHO TOPCKO MPEANPUSTHAES, B TOPCKH TUIOMIU U
ceuulia, pa3noJiokKeHU Ha TUIIMYHU TOIIOJIOBU MECTOPACTEHUS, 110 TOpeureTo Ha p. JyHas. 3a
ejra ¢a u3CJicABaH TCXHOJIOTMIYHHUTC IPOLCCHU OT MPCABAPUTCIIHATA ITOATOTOBKA HA IMJIOIIUTEC
U OCHOBHaTa 00pa0oTKa Ha MoyYBaTa 3a 3aJieCsIBAaHE C MHTEH3WBHHU TOIOJOBU KYyITypu. Bb3
OCHOBAa Ha TC3W MU3CJICABAHUA € YCTAHOBCH HA4YMHA Ha BJIIMAHUC Ha OCHOBHHUTC (baKTOPI/I Ha
paboTHaTa cpeqa W pEXMMHUTE 3a YIpaBlIeHHE Ha TOpPCKUTE (pe3n BBPXY OCHOBHHTE
TCXHOJIOTUYHU U CKCIIJIOATAlITMOHHU MMapaMCTPU HA MAIIUHUTEC. O MOJIYUYCHUTC PC3YyJITATU Ca
U3BEICHN PErpEeCHOHHU M aHAJMTHUYHU MOJENHU, rpad@UyHu U (PYHKIMOHAIHUA 3aBUCUMOCTH,
OIMCBAILY M3CIIeIBAHUTE Mpolecu. V3BbpleHa e onTuMH3alus Ha U3CIIeBAaHUTE MPOLECU
MIPY IOYBOIOArOTOBKA HA TOTIOJIOBH CEUHUIIa U OTKPUTU TOPCKU IUIOIIM ChC CIIEHUATU3UPaHa
ropcka ¢pesza FAE 300/S. Pa3zpaboreHa € cbBpeMEHHa TEXHOJOTHS C MOAPOOHA pazueTHa
TEXHOJIOTUYHA KapTa 3a Ch3JjaBaHe U OTTJIeKJaHe HA MHTEH3WBHU TOIOJIOBH KYJITYpHU B Hallata
cTpaHa. HamnpaBeHa e cpaBHHUTeNIHA OIIEHKA M aHAU3 Ha Pa3jMYHUTE TEXHOJOTMYHU CXEMH,
MpUJIaraHyu y Hac ¥ ca OUYepPTaHU MEePCIIEKTUBUTE 3a Pa3BUTHE HA ChBPEMEHHUTE TEXHOJIOTHH U
MallMHU 3a IIbJIHA TMOYBOMNOJArOTOBKA Ha TOPCKU IUIOMIM 3a Ch3JaBaHE HAa WHTEH3WBHU
TOTOJIOBH KYJITYpH.



RESEARCH OF FORESTRY MILLING MACHINES FOR SOIL PREPARATION
FOR POPLAR PLANTATIONS ESTABLISHMENT
Konstantin Marinov

Abstract

The present monograph presents original results of many years of experimental, theoretical and
comparative studies on the technological and operational properties of specialized forestry
milling machines. The researches was conducted in the region of the North-West State Forest
Enterprise on forest areas and clearings located in typical poplar habitats, along the Danube
River. For this purpose, technological processes from the preliminary site preparation and prime
tilling of soil for reforestation with intensive forest crops were studied. Based on these studies,
the influence of the main factors of the working environment and control modes of forest
milling machines on the main technological and operational parameters of the machines has
been established. From the obtained results, regression and analytical models, graphical and
functional dependencies describing the investigated processes were derived. Optimization of
the studied processes during site and soil preparation of poplar clearings and open forest areas
was carried out with a specialized forestry milling machine FAE 300/S. For establishing poplar
plantations in our country, a new technology with a detailed technological map has been
developed. A comparative assessment and analysis of the various technological schemes
applied in our country has been made and the prospects for the development of modern
technologies and machines for complete site and soil preparation of forest areas for the
establishment of poplar plantations have been outlined.

I'7. CTATUM U JOKJIAIM, ITYBJIMKYBAHU B HAYYHU U3/ IAHUA,
PE®EPUPAHU U UHAEKCUPAHU B CBETOBHOUM3BECTHU BA3HU JAHHMU C
HAYYHA UHOOPMALUA

I'7.1

Proceedings of 8-th International Science Conference “Chip and chipless woodworking processes 20127, 6-8
September, 2012, Zvolen: 217-225. ISBN 978-80-228-2385-2

SCREW PRESSES STUDY FOR BRIQUETTES’ FROM DENSIFIED WOOD
Konstantin Marinov, Zhivko Gochev, Stanimir Stoilov

Abstract

Energy production from biomass is among the priorities of the energy strategy of Bulgaria and
Europe for using renewable energy sources. One of the methods for converting woody biomass
into fuel for powering industrial and municipal energy plants is the production of briquettes and
pellets. This work was conducted to determine some basic parameters of the screw presses for
production of briquettes from densified woody biomass. There are basic relations for
determining the needed pressure in the screw presses for densifying comminutioned wood
biomass. Analytical relationships are derived for the determination of certain structural and
technological parameters of the machines.



N3CJIEIBAHE HA ITHEKOBU ITPECHU 3A BPUKETHU OT IEHCU®UIIUPAHA
JABbPBECHUHA
Koncrantun Mapunos, XKusko 'oueB, Ctanumup Ctounon

Pesrome

[Tpon3BOICTBOTO Ha €HEPTHs OT OHOMAaca € Cpell IPUOPUTETUTE Ha EHEPTUitHATA CTpATEr sl Ha
bearapust u EBpoma 3a m3mosi3BaHe Ha BH30OHOBSIEMH EHEPTMMHHM HW3TOYHHIM. EawH oT
METOJIUTE 3a MpEeBpbIllaHe Ha IbpBECHAaTa OMoMaca B TOPUBO 3a 3aXpaHBaHe Ha MPOMUIILICHU
1 OOIIMHCKY €HEPTUIHU IEHTPAJIH € TPOU3BOACTBOTO Ha OpuKeTH U nieseTH. Ta3u padora Oere
MpOBEJeHA 3a ONpeleNsiHe Ha HSIKOM OCHOBHM IMapaMeTpd Ha IIHEKOBHUTE MpecH 3a
MIPOM3BOJICTBO Ha OpHKETH OT YIUITbTHEHA IbpBecHa Ouomaca. ChbLIECTBYBAaT OCHOBHHU
ChOTHOILIGHUSI 3a OINpeAeNiiHE Ha HEoOXOAMMOTO HajsraHe B IIHEKOBUTE TMpecu 3a
VIUTbTHSIBaHE HA pa3ApoOeHa abpBecHa OMomaca. V3BeneHu ca aHATUTHYHUA 3aBUCHUMOCTH 32
orpeziesisiHe Ha KOHCTPYKTUBHUTE U TEXHOJIOTUYHUTE MapaMeTpy Ha MAlIuHUTE.

1'7.2

Proceedings of 8-th International Science Conference “Chip and chipless woodworking processes 20127, 6-8
September, 2012, Zvolen: 117-124. ISBN 978-80-228-2385-2

WOODY BIOMASS UTILIZATION IN BULGARIA AND SLOVAKIA
Zhivko Gochev, Stanimir Stoilov, Konstantin Marinov, Michal Ferencik, Martin Lieskovsky

Abstract

This report examines the current state of the use of woody biomass for energy production in
Bulgaria and the Republic of Slovakia, development possibility, advantages and disadvantages
of woody biomass utilization in both countries.

OINOJIBOTBOPSBAHE HA TTbPBECHA BUOMACA B BBJIT'APUSA U
CJIOBAKUA
Kusko I'oueB, Ctanumup Ctounos, Koncrantun MapunoB, Muxan ®epenunk, Maptua
JIneckoBcku

Pe3iome

To3u poxman pasriiexkaa TEKYIIOTO ChCTOSHHE Ha W3MOJ3BAHETO HA TbpBECHA OmoMaca 3a
MIPOM3BOICTBO Ha eHeprus B buarapus u Pemy6nuka CnoBakusi, Bb3MOKHOCTUTE 32 pa3BUTHE,
Hpe,Z[I/IMCTBaTa N HECAOCTATHhIIUTC HA U3IIOJI3BAHECTO HA l[’preCHa 6I/IOMaC3. B IBCTC CTpaHI/I.
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Innovations in Woodworking Industry and Engineering Design, 2017, Vol. 6, Ne 2(12): 31-39. ISSN 1314-6149
TECHNOLOGICAL RESEARCH OF MECHANIZED SITE PREPARATION FOR
AFFORESTATION OF FOREST LANDS
Konstantin Marinov, Velika Jordanova

Abstract



The establishment of forest plantations on rocky and eroded soils and slopes requires adequate
soil preparation. Depending on the peculiarities of the terrain, requirements of the culture for
afforestation, and according to the available technical means and organization of the work,
different technological schemes can be applied for soil preparation. In this paper is conducted
a study over the work of bulldozer and scarifying units for soil preparation of forest land for
afforestation. Time study based on video records of all the operational processes for a working
day was performed. These operational processes include aligning and clearing areas for
afforestation, terracing slopes and primary tillage. Basic operational and economic indicators
of the studied machines in certain operating conditions were established. Operational
productivity, fuel consumption and the average cost per hectare of soil preparation with
bulldozer, and uprooter, and ripping aggregate were finding. The average price per one hectare
cleaning operation from shrubs with simultaneous alignment of the terrain, with frontal
bulldozer DZ-27 and crawler T-170, with operational productivity 0,183 ha/hour, was defined
on 332,9 €/ha. The average price per one-hectare primary deep soil tillage by ripper D-513 and
crawler T-170, with operational productivity 0,076 ha/hour, was defined on 839,7 €/ha. The
average price per one hectare machine terraces on terrains up to 28 °, constructed by universal
bulldozer DZ-38 and crawler T-170 with operational productivity 0,064 ha/hour, was defined
on 966,7 €/ha. It was performed an evaluation of the researched technological schemes. The
results can serve for regulation of labor and fuel costs for the studied aggregates for soil
preparation for afforestation of forest land.

TEXHOJIOI'MYHO U3CJIEABAHE HA MEXAHU3UPAHATA ITIOATI'OTOBKA HA
IVIOIIU 3A 3AJIECABAHE HA 'OPCKHM TEPUTOPUHN
Koncrantun Mapunos, Bennka Hopaanosa

Pe3rome

Cp3aBaHeTO Ha TOPCKHU KYATYPHU BbPXY KAMEHUCTH U €pO3UPAHU MTOYBU U HAKIIOHEHU TEPEHU
M3MCKBAa MOJXOASIIA TOYBONOArOTOBKAa. B 3aBHCHMOCT OT OCOOCHOCTMUTE Ha TEpeHa U
M3HUCKBAaHUATA HA 3aJieCSIBAaHUSl AbPBECEH BUJ, CHOPE] HAJIMYHUTE TEXHUYECKH CPEICTBAa U
OpraHu3alysITa Ha Mpoleca, Morar Ja ce Mpuwiarar pa3iMdyHH TEXHOJOTUYHH cxemu. B
HacTosIaTa padoTa e MpoBeICHO U3CJIeIBaHE BhPXY paboTara Ha OyJII03epHU U pa3pOXKBAIIN
arperaT 3a MOYBOIIOJIOTOBKA Ha TOPCKM IUIOIIM 3a 3aJiecsiBaHe. 3a IeliTa ca M3BbPLICHU
XPOHOMETPaKHU HAOJIIOACHHUS M MapIIPyTHH CHUMKH Ha paOOTHUS JI€H Ha ONEepaluuTe 1o
TepacupaHe Ha HAKJIOHEHHM TEPEHM, pa3uMCTBAHE M MOJPABHSABAHE HA IUIOIIMTE, U ABJIOOKA
OCHOBHa 00paboTka Ha mouBaTa. B pe3ynTaT Ha TOBa, MpU ONpEAENCHN EKCIUIOaTalluOHHU
YCJIOBHS Ca YCTAaHOBEHHW OCHOBHHMTE EKCIUIOATAlMOHHM W WKOHOMHYECKH IIOKa3aTeld Ha
u3cneaBaHuTe MamuHU. OnpezeneHu ca orneparioHHaTa MPOU3BOIUTETHOCT, Pa3XoAbT Ha
TOpPUBO U CpeJHAaTa IIeHa Ha €JMHHUIA IUIOIL MPU MOATOTOBKA HA IUIOLIUTE 3a 3aJIeCsIBaHE C
Oy/103epHH, M3KOPEHUTETHU U pa3poxkBamy arperatu. CpenHaTa 1ieHa 3a MOYHCTBaHE Ha
IUIOIIXTE OT XPAacTH M MaJIOLEHHA PACTUTEIHOCT, C €AHOBPEMEHHO IOJIpaBHIBAHE HA TEPEHa,
¢ ¢pontanen Oymmosep JI3-27 ¢ BepwkeHn Tpaktop T-170, mpu ycTtaHOBEeHa oreparmoHHa
npouzBoautenHoct 0,183 ha/h, e 332,9 €/ha. Cpennata nena Ha 1 xektap ocHOBHa 00paboTka
Ha noyBaTta 110 35-40 cm ¢ uzkopenuren-paspoxksad J[-513, arperatupan ¢ tpakrop T-170, ¢
onepaunonHa npousBoautenHoct 0,076 ha/h, e paBna na 839,7 €/ha. Cpennara neHa 3a
n3paboTKa HA CTHIAIOBUIHNA MAlTUHHU TEPACH C IIMPUHA 3 M, HA TEPEHU C HAKJIIOH 110 28°,
nocpencTBOM yHuBepcasueH 0ymnnosep J3-38 u tpakrop T-170, npu ycTaHOBeHa onepariioHHa
npou3BogutenHoct 0,064 ha/h, e paBHa Ha 966,7 €/ha. B 3akmodyeHue € HampaBeHa
arpoTeXHUYECKa OLIEHKA Ha M3CJIe[[BaHaTa TeXHouorus. [lomydenuTe pe3ynraTtu mMoraT Jia ce



M3IOI3BAT 32 HOPMUPAHE Pa3XxoUTe Ha TPY, MAIIMHU U TOPUBO HA M3CJIEIBAHUTE arperaTy 3a
MOYBOMO/ArOTOBKA HA TOPCKU IUJIOIIH 3a 3aJIeCsIBaHE.
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Innovations in Woodworking Industry and Engineering Design, 2017, Vol. 6, Ne 2(12): 41-55. ISSN 1314-6149
ANALYSIS OF ENERGETIC INDICATORS OF FORESTRY MILLING MACHINES
FOR SITE PREPARATION
Konstantin Marinov, Velika Jordanova

Abstract

In this paper is performed experimental study to determine energy intensity of self-propelled
milling unit PT-400 equipped with multifunctional forestry tiller FAE 300/S-225 for site
preparation, for poplar plantation establishment. For the purpose of the study the following
processes are investigated: grinding stumps and roots, mulching shrubs and slash, and primary
tilling. The study is conducted in riparian and partially flooded areas along the Danube River.
As aresult of the survey are established the fuel consumption and the operational productivity
of the forestry unit under certain working conditions and predefined variable modes of
operation of the unit. For all the operations are found the energy intensity and the relative fuel
consumption per unit area. With the obtained data are built functional graphical relationships,
expressing the energy intensity of the milling unit depending on the speed modes and working
conditions. As a final result are determined the optimal operational modes for the tilling
aggregate where energy cost for land preparation for the establishment of poplar plantations is
minimal.

AHAJIN3 HA EHEPTETUYHUTE ITIOKA3ATEJIN HA T'OPCKHU ®PE30OBU
MAIINHHA 3A TIOYBOITIOATI'OTOBKA
Koncrantua Mapuuos, Bemnka Moprasosa

Pesrome

B Hacrosimata pabora € HM3BBPIICHO EKCIIEPUMEHTATHO H3CIEABaHE 3a OMpeneisHe Ha
E€HEepProeMKOCTTa Ha crieruanusupan ¢pe3os arperat PT-400 ¢ MynTH(YHKIMOHATHA TOPCKa
dpe3a FAE 300/S 3a mo4BomoAroToBKa Ha ceduIa 3a 3aJieCsiBaHe C MHTEH3UBHH TOIOJIOBU
KyITypu. 3a [eiTa ca HW3CIeABaHHM MNPOIECUTEe Ha pa3ApoOsBaHe Ha MHHOBE M KOPCHH,
MyT49HpaHe Ha AbPBECEH OTHaJ OT CeuTa M CTOSIMIA IHPBECHO-XPACTOBa PACTUTEIHOCT U
ocHOBHa 00OpaboTka Ha mouBara. M3cienBaHeTo € MPOBEACHO B KpaWpeyHH M YACTHIHO
3aJUBHU IUIOUIM MO Topeunero Ha p. [yHaB. B pesynrar or mpoBeneHOTO u3cieABaHe ca
YCTaHOBEHU €KCILJIOATAllMOHHMSI pa3X0/l Ha TOPUBO U MPOU3BOJUTEIIHOCTTA HA MAllIMHATA [IPU
OTpe/ieJICHN YCJIOBHS Ha paboTa M pazIMyHU PEeXUMHU Ha pabora Ha ¢pe3oBus arperar. 3a
pa3IMYHUTE ONEpalliy € ONpe/esieHa EeHEPrOeMKOCTTa U OTHOCUTEIHHS Pa3Xoj Ha TOPUBO Ha
(dbpe3oBust arperar 3a 006paboTka Ha exuHMIA Wiom. OT MOJYyYEHHUTE JAHHU Ca MOCTPOCHHU
(yHKIMOHATHU TpauuHU 3aBUCHMOCTH, W3pa3sBallldi EHEProeMKOCTTa Ha ¢pesara B
3aBHUCHUMOCT OT CKOPOCTHHTE PEKMMHU U ycioBusaTa Ha pabora. Kato kpaeHn pesynrar, ca
YCTaHOBEHHU ONTUMAJHUTE PEKUMH Ha paboTa Ha (pe30BUs arperaT, IPU KOUTO EHEPTUITHUTE
pa3xo/iu 3a MOYBOIOArOTOBKA 3a Ch3/1aBaHE Ha TOIMOJIOBU IUIAHTALMU Ca MUHUMAJIHH
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Innovations in Woodworking Industry and Engineering Design, 2018, Vol. 7, Ne 1(5): 33-43. ISSN 1314-6149
TECHNOLOGICAL SPEEDS FOR SOIL PREPARATION OF FOREST AREA WITH
SPECIAL FORESTRY TILLER
Konstantin Marinov, Velika Jordanova

Abstract

In this paper are presented the results of an experimental study of the performance of
multifunctional forestry tiller FAE 300/S, powered by a self-propelled unit PT-400, for soil
preparation for poplar plantations establishment. The machine is tested in different speed
regimes while mulching the shrubs, coppice and wood debris from the felling areas. The other
observed operation is soil tillage up to 50 cm. The study was conducted in poplar clearings
along the Danube River. The purpose is to establish the fuel consumption and the performance
of the machine at different milling speed. Based on the results are constructed graphical
dependencies, in order to express the relative fuel consumption and operational performance,
depending on the operating speed of the machine. At the end is performed an optimization of
the process of deep tillage of the soil, using the criteria for minimizing the power consumption.
And based on this is defined optimal operating speeds of the examined forestry tiller.

TEXHOJIOI'MYHU CKOPOCTHU ITPHU ITOYBONIOATI'OTOBKA HA I'OPCKH
1o CbC CIIEHUAJIN3UPAHU 'OPCKU ®PE3U
Koncrantua Mapuuos, Bemnka Mopnasosa

Pesrome

B nacrosmiara pabota ca TpeICTaBEHU pPE3yATaTH OT EKCIIEPUMEHTAIIHO H3CJeIBaHE Ha
pabotara Ha mynTtudyHkiuoHanHa ropcka ¢gpeza FAE 300/S, 3agBumkBaHa oT camMoXoneH
arperat PT-400, 3a moaAroToBka Ha IUIOLIH 33 Ch3/1aBaHe Ha TOIMOJIOBH IUIaHTalMKi. MainHara
€ U3CJIe/IBaHa B PA3IMYHU CKOPOCTHH PEIKUMU IIPHU MyTUUpaHe Ha XPACTH, U3ABHKHU U JbPBECEH
OTIIaJ] OT CeYTa U MpH IBJIOOKO Ppe3oBaHe Ha mouBaTa 10 S0 cm. M3cnenBaHeTo e mpoBeaeHO
B TOIOJIOBU CeuuIlla Mo Mmopeyuero Ha p. JlyHaB. YcTaHOBEHHM ca pa3xoja Ha TOPUBO U
MPOM3BOJIUTEIIHOCTTa HAa MAIIMHATA MPHU Pa3IU4YHU CKOPOCTU Ha ¢pe3oBaHe. Bb3 ocHOBa Ha
TOBA Ca IOCTPOEHU IrpapMuHU 3aBUCIMOCTH 3a U3pa3siBaHE HA OTHOCUTEIIHUS Pa3Xxo/l Ha TOPUBO
U eKCIUIOATallMOHHAaTa MPOU3BOJUTEIHOCT, B 3aBHCHUMOCT OT paOOTHHUTE CKOPOCTH Ha
MamnMHata. M3BbpileHa € ONTHMHU3alMs Ha Ipoleca Ha ABJIOOKO (pe3oBaHe Ha MouBara
MOCPEACTBOM KPUTEPUUTE 32 MUHUMHU3UPAHE Ha €HEPropa3XxoJuTe W Bb3 OCHOBA Ha TOBa ca
neUHUpaHU ONTUMATHUTE paOOTHU CKOPOCTH Ha M3CJIeIBaHaTa ropcka (pesa

1'7.6

Forest Science/ Hayka 3a ropata, 2019, Ne 1/2: 91-111. ISSN 0861-007X

OPERATIONAL PERFORMANCE OF FORESTRY MILLING BRUSH
CU TTERS FOR POPLAR CLEARINGS CLEANING
Konstantin Marinov, Kiril Stefanov

Abstract

The forestry milling brush-cutters are being used more and more in a number of countries for
cleaning of forest site and clearings. In recent years this process has already been observed in
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Bulgaria. The main advantages of these technologies and machines are the high quality of soil
preparation, the more environmentally friendly left slash utilization and the limitation of the
risk of wildfires. In this work are presented results of the research of the milling aggregate PT
-400, with multifunctional forestry tiller (cutter) FAE 300/S, for wood comminuting of poplar
slashes and bushes in NW Bulgaria region. Experimental study to determine the impact of major
factors on productivity and fuel consumption of the machine was conducted. The study was
conducted in three poplar clearings along the Danube river, with different amount of left slashes
and shrubs, with relative green mass of 7 t/ha to 68 t/ha. From obtained experimental data,
regression models to determinate of performance and fuel consumption were derived. Based on
these models, multi-purpose optimization has been done and the optimal operating modes of
the machine have been established.

EKCINIOATAIIMOHHA ITPOU3BOAUTEJIHOCT HA T'OPCKHA ®PE30BU
XPACTOPE3H 3A IOYUCTBAHE HA TOITIOJIOBU CEYHUILIA
Koncrantun Mapunos, Kupun Credanos

Pesrome

lopckute ¢Gpe3oBU XpacTope3d ce H3MON3BAaT BCE TMO-IIMPOKO B pEAMIa CTPaHH 3a
MOYBOMOJINOTOBKA W TMOYHCTBaHE Ha ceuuma. lIpe3 mociemgHuTe TOMWHU TO3U TPOIEC Cce
Ha61110,ua13a BCUC U Yy HacC. OcHOBHUTE npeauMCcTBa Ha TC3HM MAIlIMHHU CC MU3passaBaT B IIO-
BHCOKOTO Ka4ecTBO Ha paboTa, €KOJIOroCh00pa3HO OMOI30TBOPSIBAHE HA ABPBECHUS OTIHAI U
OrpaHMYaBaHE Ha pUCKA OT BB3HHMKBAaHE Ha Tropcku mnoxapu. [lonacrosimem y Hac 3a
MTOYBOTIOITOTOBKA HA TOTIOJIOBHU ceunia paboTaT aBa ppe3oBu arperara Prime Tech PT -400 u
PT -300. B HacrosimaTa paboTta ca mpeCTaBeHU pe3y/TaTH OT U3ciieiBaHe paboTaTta Ha ppe30B
arperat PT -400 ¢ myntudynkuonanna ropcka ¢ppesa FAE 300/S 3a mouncTBaHe Ha TOTOJIOBH
ceuunia OT AbPBECEH OTNaj, U3AbHKU U XpacTu B paiiona Ha JI1 ,,C3/III Bpama“. 3a uenra e
U3BBPIICHO EKCIEePUMEHTATHO H3CIEABAHE 3a YCTAaHOBSIBAHE BIIMSAHHUETO HAa OCHOBHU
MIPOM3BOJICTBEHHU (PAKTOPHU BHPXY OIEpallMOHHATa MPOU3BOAUTEIHOCT U Pa3Xxo/a Ha TOPUBO Ha
¢bpe3oBus arperar. To e mpoBeAeHO B TOIOJIOBU CEYHINa MO mopeunero Ha p. JlyHas,
OTJIMYABAIIH CE C PA3IMYHU KOJIUYECTBA HAa JbPBECEH OTIaJ, U3AbHKU U XpacTH — oT 7 t/ha no
68 t/ha. Tlomydenure pe3yaTaTd ca M3MOJI3BaHHM 33 MOCTPOSIBAHE Ha MOAXOJSIIM MOJEIH 3a
oTpesieisiHe Ha MPOU3BOJIUTEIHOCTTa U pa3xojaa Ha ropuBo. Ha Tasu ocHOBa € mpoBeneHa
MHOT'OLICJICBA ONITUMU3AlHNA U Ca YCTAHOBCHU OIITUMAJIHUTC pa6OTHI/I PCKUMH Ha MalllkiHaTa.

1'7.7

Forest Science / Hayka 3a ropara, 2019, Ne 1/2: 113-122. ISSN 0861-007X
EKCIIVNTIOATAIIMOHHO U3CJIEABAHE HA MAILIMHA 3A TOBAPEHE HA
JABbPBECHUHA

Kupun Credanos, Koncrantun Mapunos, Jumutsp Ilees

Pe3iome

HampaBeH e aHann3 Ha MalIMHATE ¥ TEXHOJIOTHHUTE, PUJIATAaHU B AbPBOIOOMBA. AHAIM3UPAHU
ca U3MOJI3BAHUTE MAIlIMHU, 33 paMIIMpaHe U TOBapeHE Ha BpEMEHHUTE ckianose. [IpoBeneHo e
U3clie/IBaHEe HA EKCIUIOATAllMOHHWTE CBOWMCTBA Ha TelleckonmudeH ToBapad Bobcat TL 470 B
yciaoBusita Ha YOI'C ,Ilerpoxan®. OT wu3cieaBaHETO ca TMOJYYEHH pe3yJTaTH 3a
BB3MOXXHOCTUTE HAa MallWHATa MpH paboTa HAa HANPEYHU M HAUTHKHH HakIOHHW. Upes
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XpPOHOMETPHUPAHE W M3MepBaHe oO0eMa Ha 00pabOTEHHUTE ABPBEHM MaTEepHAIM HAa BPEMEHEH
roOpCKu CKJIaJ € OIIpCACICHa 4YuCTaTa TCOPCTUYHA IMPOU3BOJUTCIIHOCT 34 TCXHOJOTMYHUTC
omnepanuu ,,COpTUPaHe U paMIupaHe’ u ,,ToBapeHe".

EXPLOITATION RESEARCH OF MACHINE FOR LOADING OF WOOD
Kiril Stefanov, Konstantin Marinov, Dimitar Peev

Abstract

Analyzed are the used machines for loading of landings in the timber industry. Research on the
operational properties of a telescopic loader Bobcat 470 TL in terms of UOGS “‘Petrohan®.
From the survey results were obtained for the possibilities of the machine when working on the
transverse and longitudinal slope. By timing and measuring the volume of processed wood
materials in a temporary forestry warehouse, the pure theoretical performance for the “sorting
and ramping” and “loading” technology operations is determined.
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POWER ANALYSIS OF FORESTRY CUTTERS FOR COMMINUTING OF WOOD
WASTE IN POPLAR CLEARINGS. PART 1: ENERGY INTENSITY

Konstantin Marinov

Abstract

Forestry milling cutters are increasingly used in modern forest technologies for soil preparation
of reforestation. In forestry in Bulgaria, although more limited, there is a tendency for
introduction of this kind of machinery. Milling machines have good technological qualities, but
they also have some drawbacks, such as high-energy consumption and the need of more power
drive. In the present work, an experimental study to determine the energy intensity of PT-400
forest milling unit with FAE-300S multifunctional forestry tiller for comminuting of left slash
in poplar clearings, was carried out. Based on the results, regression models were developed to
express the energy intensity of the forestry cutter, depending on the operating conditions and
speed modes of the milling unit. In conclusion, under certain operating conditions, the optimal
technological regimes for the operation of the forest mills are defined.

AHAJIN3 HA MOIIIHOCTTA HA I'OPCKH ®PE3U 3A PA3JIPOBSIBAHE HA
ABPBECEH OTHA/l B TOIIOJIOBU CEYNIIA. YACT 1: EHEPI'OEMKOCT
Koncrantun MapuHos

Pesome

I'opckute dpe3n HamHupaT Bce MO-UIHMPOKO MPUIIOKEHHE B CHhBPEMEHHUTE TOPCKU TEXHOJIOTUN
3a MOYBOIMOATOTOBKA Ha IUIONIM 3a 3ajiecsiBaHe. B ropckute cronancTsa B bbirapus, Makap u
M0-OTPaHUYEHO, ce 3a0ensi3Ba M3BECTHA TEHJEHIUS 3a BHEIPSIBAHE HAa TO3M BHJI MaIIMHH.
@®pe3oBUTE MAIIMHU MPUTEKaBaT JOOpHM TEXHOJOTMYHM KayecTBa, HO HMaT U HAKOU
HEJOCTaThIIM, KAaTO BHUCOKA EHEPrOeMKOCT M HEOOXOIMMOCT OT TMO-TOJsiMa MOIIHOCT 3a
3aBWKBaHe. B HacTosmara paboTa € MPOBEICHO EKCIEPUMEHTAIIHO H3CJe/IBaHE 3a
OTIpeJIeNIIHE €HEeProeMKOoCcTTa Ha ropcku (pesos arperatr PT 400 ¢ mynTudyHKIMOHAIHA
ropcka ¢pesa FAE 300S 3a pa3apoOsiBaHe Ha IbPBECEH OTIA]] B TOTIOJIOBH ceuuIna. B3 ocHOBa



Ha IIOJY4YEHUTE pe3ylaTaTH ca pa3padOTeHH PErpecMOHHM MOJEIM 3a M3pa3sBaHe Ha
EHEeproeMKOCTTa Ha (ppe3aTta, B 3aBUCHMOCT OT IPOU3BOACTBEHUTE YCIOBHS M CKOPOCTHHTE
peXuMHu Ha (pe3oBUs arperaT. B 3akimioueHue, MpH ONpeNeseHH YCIOBHsS Ha pabora ca
OIIpEeJIeJICHU ONTHMAJIHUTE TEXHOJIOTMYHH PEKUMHU 3a paboTa Ha TOPCKHUTE Ppe3H.
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Innovations in Woodworking Industry and Engineering Design, 2019, Vol. 8, Ne 1(15): 78-83. ISSN 1314-6149
POWER ANALYSIS OF FORESTRY CUTTERS FOR COMMINUTING OF WOOD
WASTE IN POPLAR CLEARINGS. PART 2: POWER PARAMETERS

Konstantin Marinov

Abstract

Forestry milling cutters are increasingly used in modern forest technologies for soil preparation
of reforestation. In forestry in Bulgaria, although more limited, there is a tendency for
introduction of this kind of machinery. Milling machines have good technological qualities, but
they also have some drawbacks, such as high-energy consumption and the need of more power
drive. In the present work, an experimental study to determine the energy intensity of PT-400
forest milling unit with FAE-300S multifunctional forestry tiller for comminuting of left slash
in poplar clearings, was carried out. Based on the results, regression models were developed to
express the energy intensity of the forestry cutter, depending on the operating conditions and
speed modes of the milling unit. In conclusion, under certain operating conditions, the optimal
technological regimes for the operation of the forest mills are defined.

AHAJIN3 HA MOIIIHOCTTA HA I'OPCKH ®PE3U 3A PA3JIPOBSIBAHE HA
ABPBECEH OTHA/l B TOIIOJIOBU CEYNIIA. YACT 2: CWJIOBU TIAPAMETPH
Koncrantun MapuHos

Pesrome

I'opckure (hpe3oBH MaIlIMHU MPHUTEKABAT BUCOKH TEXHOJOTWYHM KAa4yeCTBA, HO M IO-BHCOKA
SHEProeMKOCT M HEOOXOMMOCT OT IO-rojIsiMa paboTHA MOIIHOCT. B HacTosmieTo n3cnensane
€ W3BBPIICH TEOPETUUCH aHAJIM3 33 ONpEACITHE HAa HEOOXOJMMaTa MOIIHOCT 33 33/IBHKBAHE
Ha CTIeUAIN3UPAHNTE TOPCKH (hpe3r 3a HOYBOIOOArOTOBKA Ha TOTIOJIOBH CeUHIIa. 3a IeTa ca
nepUHUpaHN TOIXOASAIIM AHATUTUYHN 3aBUCUMOCTH 32 OIpe/esiHe He0OX0[MMaTa MOITHOCT
Ha FOpCKUTe (hPEe30BH XPaCTOPE3U 3a Pa3IpoOsiBaHE HA IbPBECEH OTMAJ U IbPBECHO-XPAcTOBA
PACTUTEIHOCT B CBEKH TOTIOJIOBU CEUYHILA M TUTUTKO pa3poxKBaHe Ha moyBaTa. PazpaboreHa e
HOBa (opMyJia 3a MO-IBJIHO AePUHUpPAHE YPAaBHEHUETO Ha MOIIHOCTHUS OajaHC Ha TOPCKHUTE
¢bpe3oBu arperatv 3a MOYBOIOTOTOBKA. B 3akimioueHne € mpeaniokeH MOAXO0AIl TEOPETUKO-
eKCIIEpUMEHTAICH MOJEJT 3a OIpelesisHe Ha JUHAMUYHHUTE TMapaMeTpu B aHAIUTHYHUTE
3aBHCUMOCTH.

I'7.10
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STUDY ON THE OPERATING CHARACTERISTICS OF FORESTRY MILLING
MACHINES FOR GRINDING STUMPS IN POPLAR CLEARINGS



Konstantin Marinov

Abstract

Forestry milling machines are increasingly used for stumps grinding and soil preparation of
poplar clearings. The main reasons for this are the more environmentally friendly utilization of
wood biomass in the soil, improving the quality and reducing labor costs. Currently in Bulgaria
are two FAE 300/S forestry milling machines for grinding stumps and roots in poplar clearings,
driven by PT-300 and PT-400 self-propelled prime movers. In the present work are presented
the results of experimental study on FAE 300/S-225 milling machine with PT-400 self-
propelled prime mover for grinding poplar stumps and roots. The study was conducted in
clearings along the Danube river under typical working conditions in poplar habitats - type D2 3.
The relative fuel consumption, performance and cost of time for grinding poplar stumps and
roots at a depth 50 cm, on light sandy, medium and heavy clay soils, with stumps density from
280 to 670 pcs/ha, and stumps diameter from 24 to 56 cm, with forestry milling machines at
different cutter rotor revolutions from 250 to 500 min!' were defined. Functional mathematical
models for determining the operating parameters of the machines depending on the cutter
revolutions and the operating conditions have been established.

N3CJIEJABAHE EKCINIOATAIIMOHHUTE XAPAKTEPUCTUKHU HA I'OPCKHA
®PE3U 3A PA3JIPOBSIBAHE HA II'BHOBE B TOIIOJIOBU CEYNILIIA
Koncrantun MapuHos

Pesrome

I'opckure (pe3u ce HM3MOIA3BAT BCE MO-IIMPOKO 3a pa3poOsBaHe HAa MBHOBE U IOYBO-
MOJTrOTOBKA B TOMOJOBU ceunina. OCHOBHUTE NMPUYMHH 32 TOBA Ca MO-EKOJIOroChoOpPa3HOTO
yCBOsIBaHE Ha JAbpBecHaTa OMomaca OT MouBara, MOJOOpsIBaHE Ha KaYECTBOTO U HaMalsiBaHe
pasxonute Ha Tpya. [loHacTosmem y Hac 3a pa3apoOsBaHe HAa MBHOBE B TOMOJIOBH CEUHIIla
pabotsr nBe ropcku ¢pe3u FAE 300/S, 3anBmkBanu cbc camMoxoaHu arperatu Ha Prime Tech,
moaemu PT-300 m PT-400. B mnHactosimara pa3pa®oTka ca MpEICTaBeHH pPeE3yJTaTh OT
EKCIIEpUMEHTAITHOTO u3cieaBane Ha ropcka ppesa FAE 300/S-225 cwec camoxonen arperar PT-
400 3a pa3zapo0siBaHe Ha TOTIOJIOBY MHHOBE M KOpeHH. M3cneaBaneTo € mpoBeaeHO B TOTIOJOBU
ceduiia Mo mnopedynero Ha peka JlyHaB, MpU TUNUYHHU YCJIOBHUA 3a paboTa B TOMOJOBHU
MecTopacTeHust — TiI [z 3. YcTaHOBEHU ca OTHOCUTENHHUST pa3xoj] Ha TOPUBO, Pa3xoqbT Ha
BpeMe U MPOU3BOAUTEIHOCTTa HAa rOpckuTe (pe3u 3a pa3apoOsBaHe HA TOMOJIOBU MBHOBE U
KOpPEeHH Ha IbJI0ounHa 10 50 cm Ha JeKH, CPEeIHO-TEKKHU U TEKKH IMOYBH, C KOHLIEHTpAlUs Ha
nbpHOBeTe OT 280 Op/ha 1o 670 6p/ha u ¢ nuameTsp oT 24 cm 10 56 cm, IPU YecToTa Ha BHPTECHE
Ha poTopa Ha (pesata ot 250 min™! o 500 min'!. M3Benenu ca GpyHKIHOHATHYM MaTeMATHYECKH
Mojenu 3a OnpeensHe Ha eKCII0ATAllMOHHUTE MTOKA3aTeNld Ha MAIIMHUTE B 3aBUCUMOCT OT
YyecToTaTa Ha BbpTeHE Ha (pe3oBust OapabaH U yCIOBUATa HA paboTa.

I'7.11
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EXPLOITATION RESEARCH OF A CABLE SKIDDER TAF 690 PE FOR TIMBER
SKIDDING IN THE WESTERN STARA PLANINA
Dimitar Peev, Dimitar Georgiev, Konstantin Marinov
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Abstract

This paper presents the results of a study that was conducted to establish the basic performance
characteristics of a specialized forestry tractor for skidding of a whole tree stems and long
timber sections in mountainous conditions. The tractor travel speed at different gradients as
well as the hourly productivity for a tree-length harvesting system in the Western Balkan
Mountains region were determined. The regression analysis method was used to conduct the
study and to determine the influence of various factors on the hourly productivity of the tractor,
at a constant trip load volume. For this purpose, a planned two-factor experiment with three
levels of variation of input factors was conducted. The time for tractor’s moving in different
gradients was determined by timing. Running speeds were found at range from 3,23 to 4,82
km/h, hourly productivity from 5,36 to 10,98 m*/h with trip loads ranging from 6,9 to 8,5 m>.
Regression equations were derived and by their use could be determined the productivity for
different gradients and different lengths of skidding distances.

EKCIINIOATAIIMOHHMU U3CJIE/IBAHUSA HA CIIEHUAJIM3UPAH I'OPCKH
TPAKTOP TAF 690 PE 3A N3BO3 HA IbPBECHUHA B 3AIIA/THA CTAPA
IIVTAHUHA
Jumutsp Ilees, lumutsp I'eoprues, Koncrantun Mapunos

Pesrome

Hacrosmara pabora npencraBs pe3yaTaTUTe OT IPOBEACHOTO MIPOYYBAHE 3a YCTAHOBSIBAHE Ha
OCHOBHHUTE €KCIUIOATAI[MOHHN XapaKTePHCTHKH Ha CHEHUATN3HpaH TOPCKH TpPakTop 3a
YJOKEpEeH N3B03 Ha IIEJH CTHOJIA ¥ BJITH JbPBEHHU CEKIMH B ITIAHUHCKH ycinoBus. OnpeneneHn
ca CKOpOCTTa Ha JBI)KEHHE Ha TPAKTOpa MPHU Pa3IUYHU HAKJIOHU Ha IBTS, KAKTO M 4acoBarta
MPOM3BOAMTEIHOCT HAa CUCTEMa 3a JOOWB Ha IIeJHM IbPBECHU CTHOJIa B paiioHa Ha 3amajgHa
Crapa miaHuHa. 3a MPOBEKAAHE HA W3CIICABAHETO W ONpPEJEINITHE BIMSHHETO Ha Pa3IniHU
(baxkTopu BEpXY YacoBaTa IMPOU3BOJAUTEIHOCT Ha TPAKTOPA, IPU IMOCTOSIHEH 00eM Ha KypCOBUS
TOBap, € M3MOJ3BaH METOAa Ha PErPECHOHHUS aHAJM3. 3a LeNTa € IUIAaHWPaH M MPOBEIeH
IBY(aKTOpeH eKCIEepHMEHT, C TPYU HHMBA Ha BapupaHe Ha BXomHuTe (akropu. Bpemero 3a
IBIDKCHUE Ha TPAKTOPA MPH Pa3INYHI HAKIOHU Ha IIBTS € ONPEENICHO Ype3 XPOHOMETpaK Ha
onepanuara. OT MOJy4SHUTE Pe3yITaTH, IPU KypCOB TOBAp Ha TPAKTOpa B AUAIA30HA MEXKIY
6,9 m*u 8,5 m® ca ycranosenu paGoTHH cKopocTH, Bapupalu B UHTepBana oT 3,23 km/h jo
4,82 km/h 1 4acoBa IpOM3BOAMTENHOCT OT 5,36 m’/h mo 10,98 m*/h. Cnen o6paboTka Ha
ONUTHHUTE PE3YNITATH Ca MOJYyYCHU PETPECUOHHU YpaBHEHHUsI, TOCPEICTBOM KOMTO MOXeE Jia Ce
OIIPEAETH TPOU3BOIUTEIHOCTTa Ha TPAKTOpA MPHU PA3IMYHHM HAKIOHHW HA IIBTS M PA3INYHU
M3BO3HU PA3CTOSHHUS.

I'7.12
Innovations in Woodworking Industry and Engineering Design, 2022, Vol. 11, Ne 2: 70-81. ISSN 1314-6149
TECHNOLOGICAL RESEARCH OF PNEUMOSEPARATOR FOR FOREST SEED
EXTRACTION
Konstantin Marinov, Milen Ivanov, Dimitar Peev

Abstract
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A technological study on the operation of a pneumatic separator on a BCC Cleaner&Seed Sizer
(mini) machine for extraction of Scots pine (Pinus sylvestris L.) seeds has been carried out. It
is part of the new technological equipment for greenhouse production of container seed-lings
in the Lokorsko forest nursery. Compared to the traditional production of saplings in Bulgaria
for afforestation, the new production requires the extracted seeds to have higher quality
indicators. In order to establish the optimal operating modes of the pneumoseparator for high
quality seed production, with minimal seed losses in the waste in the aspiration system, a
multifactor active experiment and optimization in the treatment of Scots pine seeds was
conducted. The obtained results were used to establishment of a regression models to predict
the techno-logical parameters and the quality of the obtained seeds depending on the operating
modes of the machine. The optimal parameters for setting the pneumatic separator have been
established and functional modes for Scots pine seeds extraction have been determined. As a
final result, the optimal settings for the operation of the pneumatic separator were established
and functional modes of the machine for the extraction of Scots pine seeds were determined,
depending on the germination qualities of the delivered seeds and the purpose of production.

TEXHOJIOI'NYHO U3CJEABAHE HA ITHEBMOCEIIAPATOP 3A 1OBUB HA
I'OPCKHU CEMEHA
Koncrantun Mapunos, Muiien MBanos, Jlumutsp Ilees

Pesrome

B nacTosmaTa paboTta € mpoBeIeHO TEXHOJIOTHYHO U3CIeIBaHE BHPXY paboTaTa HA MHEBMO-
cermaparop Ha CeMeurcTayHa MallvHa 3a 100uB Ha ceMeHa oT Os1 Oop (Pinus sylvestris L.),
moznen BCC Cleaner&Seed Sizer (mini). MammHaTta € 94acT OT HOBOTO TEXHOJIOTHYHO
o0opy/BaHe Ha WHCTANANMS 32 OPAaHXKEPUWHO MPOU3BOJCTBO HA KOHTCWHEpPHH (DUIAHKH 32
3aJiecsiBaHEe B TOPCKH pa3callHUK ,,JIokopcko™. B cpaBHeHHE ¢ TpaAUIIMOHHOTO MPOU3BOACTBO
Ha (puIaHKKU ¢ OTKpUTA KOPEHOBA CHCTEMA 3a 3aliecsiBaHe B bhirapus, HOBOTO POU3BOACTBO
W3MCKBA JOOMTUTE CeMeHa 3a MPOW3BOJACTBO Ha KOHTCHHEPHU (HIAHKHU J1a UMAT MO-BUCOKH
KayecTBEHU IIOKa3aTeld. 3a YCTAaHOBSBaHE Ha ONTHMAJHHATE PEKUMH Ha paboTa Ha
ITHEBMOCeTapaTopa 3a 10OUB Ha Ka4eCTBEHU CEMEHa, C MUHIMAJTHU 3ary0u Ha CeMeHa B OTIaja
Ha aclUpalMOHHATa CUCTEMa, € MPOBEACH MHOTO()aKTOpEeH aKTHBEH EKCIEPUMEHT U ¢
M3BBPIICHA ONTHUMU3AINS Ha Mpolieca npu oopadboTkara Ha cemeHa ot Osu1 6op. [lomyuenure
pe3yaTaTH ca M3MOJ3BAaHM 32 Pa3pabOTBaHE HAa PErPECHOHHHM MOJCIH 3a YCTaHOBSIBAHE M
MPOTHO3UpPAaHE Ha TEXHOJOTMYHHUTE IapaMeTpd W KauyeCTBOTO Ha JOOUTHTE CEMCEHa, B
3aBHCUMOCT OT PEKMMHUTE Ha paboTa M HACTPOHKM Ha MamuHata. KaTto KkpaeH pesynraT ca
YCTaHOBEHM ONTHMAIHUTE HACTPOMKH 3a paboTa Ha MHEBMOCENaparopa W ca ONpeaesieHH
¢dbynkunonanau pexxumu Ha MammHata BCC Cleaner&Seed Sizer (mini) 3a 700UMB Ha ceMeHa
oT Osu1 0Op, B 3aBHCUMOCT OT €CTECTBCHUTE KBIIHUTEIIHU Ka4eCTBA HA JOCTABCHUTE CEMEHA U
1enTa Ha ObJEIIOTO MTPOU3BOCTBO HA (DUIAHKHY.
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EXPLOITATION RESEARCHES ON FORESTRY MILLING MACHINES FOR
SOIL PREPARATION AT THE TERRITORY OF SHUMEN NORTH-EAST STATE
FORESTRY
Konstantin Marinov, Konstantin Kostov
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Abstract

Forestry milling machines for soil preparation of afforestation are featured by higher
technological and ecological properties, but also with higher energy costs, compared to the
traditional machines used in our country. This paper presents the results of the conducted
experimental studies to establish the main operational properties of forestry milling machines
for complete soil preparation for afforestation in the lower forest vegetation zone in Bulgaria.
The study were carried out with FAE SSH/HP 250 forestry tiller in experimental sites located
in open forest areas, forest fellings and field protection forest belts on the territory of the
Shumen Forest North-East State Enterprise. The fuel consumption and productivity for
complete soil preparation of open forest areas and clearings with stumps of hardwood species,
with an average stumps diameter from 10 cm to 38 cm and stumps density from 220 pcs/ha to
1310 pes/ha, at tilling depth up to 40 cm, at different rotation speed of the tiller were determined.
Based on the obtained results, regression models were developed to determine the main
operational indicators of the forest cutters and the optimal operating modes of the machines
under certain working conditions were established.

EKCIVIOATAHUOHHU U3CJIEABAHUSA HA 'OPCKU ®PE3U 3A
HOYBONMOAI'OTOBKA HA TEPUTOPUSTA HA CEBEPOU3TOYHO
ABPKABHO I'OPCKO HNPEANPUATHE I'P. ITYMEH
Koncrantun Mapunos, Konctantun Koctos

Pesrome

I'opckure @¢pe3n 3a MOYBOMOATOTOBKA IpU 3alleCsiBAHE C€ OTIMYAaBaT C II0-BUCOKH
TEXHOJIOTUYHU U €KOJIOTMYHM KauecTBa, HO M C MO-BUCOKU €HEPrHIHU pa3Xxojau, B CPaBHEHUE
C TpaAMLIMOHHUTE MalIMHM, U3M0I3BaHU y Hac. HacTosmiata craTus npeacTaBsi pe3ysiTaTuTe
OT IMPOBEJIEHUTE CEKCIEPUMEHTAJIHU M3CJIEABAaHUS 3a YCTAHOBSBAaHE HA OCHOBHUTE
eKCIUIOATAIMOHHU CBOMCTBA HA TOPCKH (hpe3H 3a ITbJIHA MOATOTOBKA HA [TOYBATA 32 3aJIeCsIBaHE
B JIOJIHUS JiecopacTuTeneH nosic B bearapus. M3cneaBanusta ca mpoBeneHu ¢ Topcka (pesa
FAE SSH/HP 250 B onuTHU 00€KTH, Pa3MOI0KEHN B OTKPUTU TOPCKH TEPUTOPHHU, CEUHUIIIA U
MIOJIE3AIUTHU TOPCKU MOSCU Ha Tepuropusara Ha CeBepOU3TOYHO IBbPKABHO NPEANPUATHE
»LLIyMeH. YCcTaHOBEHH ca €KCII0ATallMOHHUAT pa3Xoj] Ha FOPUBO M MPOU3BOAUTEIHOCT HA
ropcku (hpe30BH arperaTH 3a pa3InyHU CKOPOCTH Ha paboTa, MPH II'bJIHA TOYBOMOATOTOBKA Ha
OTKPUTHU TOPCKH IJIOLIM (TOJIMHHU) U CEYUIIa OT IUMPOKOJIUCTHU JbPBECHU BUIOBE, ChC CPEAEH
auaMeTbp Ha mpHOBeTe OT 10 cm mo 38 cm u rectota oT 220 6p/xa mo 1310 6p/xa, mpu
nbI004YrHA Ha oOpaboTkaTa 10 40 cm. Bb3 ocHOBa Ha MOJYYEHHUTE pe3yJTaTH ca W3BEICHU
PErPECHOHHU MOJENIM 3a OINpENeNssHE Ha OCHOBHUTE EKCIUIOATALMOHHM I10Ka3aTelld Ha
ropckure gpesu. B3 ocHOBa Ha T€3U MOJENH € TPOBEAECHO ONTUMHU3ALMOHHO U3CIIEABAHE U ca
YCTAaHOBEHU ONTUMAJIHUTE PEKUMH Ha paboTa Ha (pPEe30BUTE arperatu IpU OIpelesIeHU
EKCIUIOATAI[MOHHH YCIIOBHS.
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OPERATIONAL PROPERTIES OF FORESTRY MULCHERS FOR CLEANING
FIELD PROTECTION FOREST BELTS AFTER SANITARY CUTTINGS
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Konstantin Marinov, Konstantin Kostov, Dimitar Peev

Abstract

Experimental studies were conducted with forestry mulchers in field protection forest belts and
clearings in the North-Eastern region of Bulgaria. Regression models were elaborated to
determine the operating performance and fuel consumption of forestry mulchers with a rated
power of 70 kW to 245 kW for site preparation of clearings with the amount of wood residues,
shoots and bushes from 15 t/ha to 48 t/ha. The mode of influence of the mulcher rotor speed,
the concentration of comminuted biomass and the mulching unit power on the performance and
fuel consumption were established. When treating clearings with small biomass concentration
of 15 t/ha, the productivity of the mulching units with a greater power of 245 kW is 0.392 ha/h,
and of those with a smaller power of 70 kW, it is 0.086 ha/h. This difference is even greater in
clearings with a biomass concentration of 48 t/ha, where the operating productivity of 245 kW
mulchers is 0.304 ha/h and that of 70 kW mulchers is 0.021 ha/h. Mulching units with greater
power also have a lower relative fuel consumption per unit area. This fact is more pronounced
in clearings with a larger amount of wood residues of 48 t/ha, where the fuel consumption of
bigger units with a power of 245 kW is 155 1/ha, of units with a medium power of 160 kW it is
217 I/ha, and of units with a smaller power of 70 kW it is 335 1/ha. For treating clearings with
relatively less wood residues and shrubs of 15 t/ha, depending on the rated power of mulching
units, these fuel costs are respectively 86 1/ha, 122 l/ha and 214 1/ha. The optimal power and
rotor revolutions of forestry mulchers when processing cuttings with different concentrations
of woody biomass were determined.

EKCIIOATAIIMOHHUA CBOMCTBA HA TOPCKUTE MYJTYEPH 3A
INOYNUCTBAHE HA NTOJIESAIIUTHU I'OPCKH NNOACHU CJIEJ CAHUTAPHU
CEYH
Koncrantun Mapunos, Koncrantun Koctos, lumutsp Ilees

Pe3rome

B nacrosmiara pabota ca MpoBeNeHH SKCIIEPHUMEHTAIHU W3CJICIBAHUS C TOPCKH MYITYEpH B
MOJIE3alllUTHU TOPCKUA TMOSCHM W ceuuina B pailoHa Ha CeBepousTouHa bwarapus. Cren
00paboTKa Ha MOJyYCHHUTE PE3YJITATH Ca M3BEICHU PErPECHOHHH MOJIENN 3a OIpEeeIisTHe Ha
eKCIUTOAaTalMOHHATA MPOU3BOAUTEITHOCT M Pa3X0J] Ha TOPUBO HA TOPCKHU MYJTUYEPH C HOMHHATHA
moraHocT oT 70 kW mo 245 kW 3a moaroroBka Ha IUIOIIMTE 3a 3aJ€CABAHE B CEUMINA C
pa3nuyHa KOHIEHTpAIMs Ha IhpBECHATAa Maca, KaTo CEUWINEH OTIaJ, W3JIBHKH U XpacTH,
Bapupamm ot 15 t/ha go 48 t/ha. Bp3 ocHOBa Ha TOBa € yCTaHOBEH HAYMHBT Ha BIUSHHUE Ha
CKOpOCTTa Ha BBPTECHE HA POTOpa Ha MyT4epa, KOHIICHTpALUATa Ha pa3apo0sBaHaTa JbpBECHA
Onomaca W MOITHOCTTAa HAa MYJIYUpPAIIHS arperat BbPXy MPOU3BOAMTEIIHOCTTA U pa3xoja Ha
ropuBo. I[Ipu oOpaboTka Ha ceuyHia ¢ OTHOCHTEIHO HEroysiMa KOHICHTpAIWs Ha IbpBECHA
Maca Ha eIWHWIA IO, B pamkuTe M0 15 t/ha, MpOM3BOAUTENHOCTTa HA MYTYHUPAIIUTE
arperaru ¢ mo-rojiiMa HOMHHaJTHa MOIIHOCT OT 245 kW e 0,392 ha/h, a Ha Te3u ¢ mo-Manka
morurHocT oT 70 kW e 0,086 ha/h. Ta3u pasnuka e ome mo-ronsiMa npu o6paboTka Ha cedyuia
C To-ToJsiMa KOHIIGHTpaIusi Ha abpBecHa Maca oT 48 t/ha, KbIETO eKCIuIoaTallMOHHATA
MIPOU3BOIUTEITHOCT Ha MyT4epuTe ¢ MOIIHOCT OT 245 kW e 0,304 ha/h, a Ha Te3u ¢ Haii-manka
morurHocT oT 70 kW e 0,021 ha/h. MymuupammuTe arperatu ¢ no-rojisiMa MOIIHOCT UMAT | T10-
HUCHK OTHOCHUTEJICH Pa3xo]] Ha TOPUBO Ha eMHMIIA TUIOII. To31 (haKT e mo-CHITHO U3pa3eH Npu
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00paboTka Ha ceduIa C MO-TOJIIMO KOJIMYECTBO M KOHIIGHTpAIMsS Ha JbPBECEH OTMaj Ha
enuHuIa wioml. [Ipu KoHIeHTpauust Ha AbpBecHa Maca oT 48 t/ha, pa3xoasT Ha TOpUBO NpHU
MO-TOJIEMUTE arperaTd, ¢ MommHoct 245 kW, e 155 1/ha. IIpu arperature cbc cpeqHO rojsma
morurHocT oT 160 kW, To3u paszxox e 217 I/ha, a npu Te3u ¢ Haii-manka momuocT 70 kW, To3u
pasxox e Hai-ronmsMm — 335 lha. Ilpu monaroroBka Ha ceyMia ¢ OTHOCHTEIHO MajKa
KOHIIGHTpalusi Ha JbpBeceH oTman 15 t/ha, B 3aBUCMMOCT OT HOMHMHAJIHaTa MOITHOCT Ha
MYJTYHpAIIHsl arperat, OTHOCUTEHUAT Pa3Xxo/l 3a TOpuBoO € choTBeTHO 86 l/ha, 122 I/ha u 214
I/ha. Cnen nmpoBexiaHe Ha 1ieJieBa ONTUMU3ALUS 110 eKCII0ATAIIHOHHHS KPUTEPHI 32 ThpCeHE
Ha MHHMMAQIHHMA OTHOCHTEJECH pa3XxojJ Ha TOPHBO HAa EAMHUIA IUIOLI, ca ONpeAeTeHU
ONTUMAITHUTE 00OPOTH HAa POTOpa U ONTHMAIHATA MOLIHOCT Ha MYITYUpAIIUTE arperata 3a
MIOYBOIIOATOTOBKA 32 3aJIECSIBAHE HA CEUMIIA C PA3TUYHA KOHLIEHTPAIMS Ha IbPBECHUS OTHAI.

I'8

CTATUHN N NOKJIAN, TYBJINKYBAHU B HEPE®EPUPAHU CIHMCAHUA C
HAYYHO PENEH3UPAHE WX NYBJIUKYBAHU B PEJAKTHUPAHHU
KOJEKTUBHHU TOMOBE

8.1
VYnpasnenue u ycronuuo pazsurue, 2010, Vol. 25, Ne 1 (25): 249-254. ISSN 1311-4506

YIIPABJIEHUE U KOHTPOJI HA CEMEITPOU3BOJACTBEHUA ITPOLIEC B
PEI'’MOHAJIHU I'OPCKH CEMEJOBUBHU
Koncrantun MapuHos

Pesrome
B nacTosmaTa paboTa e npeuiokeHa yChbBhPIICHCTBYBAHA CUCTEMA 32 YIIPABICHUE U KOHTPOII
Ha MPOU3BOACTBCHUSA MNPOLCC B PCTUOHAIHUTC TOPCKU CCMCZ[O6I/IBHI/I 3a MMPOU3BOACTBO Ha
CeMeHa OT UTJIOJMCTHU AbPBECHU BUAOBE. [[pOU3BOACTBOTO Ha KAYECTBEH IIOCEBEH MaTepHall
3a BB3MPOU3BOJICTBO HAa TOPHUTE MMa IPUOPUTETHO 3HAYCHUE B JICCOKYJTYpHATa JEHHOCT. 3a
OCUTYpsIBAHE Ha BHCOKO KayecTBO Ha MPOU3BEJCHUTE CEMEHa, OCBEH KOHTPOJ BBPXY
CENICKIIMOHHATA JIGHHOCT € HEOOXOAMMO Ja C€ W3BBPIIBA M CBOCBPEMEHEH KOHTPOJI Ha
MPOU3BOICTBEHHS TIporiec. OCHOBHUSAT JOOWB HAa ceMeHa OT UTJIOJUCTHU TbPBECHH BUJIOBE Y
HAC € ChCPEIOTOYCH B TPU PETHOHAIHU CEMEIOOMBHH CTaHIMU. Te mpemiarar HeoOOXOAUMHUTE
OpTraHW3aliOHHN ¥ TPOW3BOJCTBEHU YCJIOBUS 3a IIOJlydaBaHE Ha BHCOKOKAYeCTBEHA
npoaykius. [ToHacTosieM, KOHTPOIBT BBPXY Ka4eCTBOTO Ha PENPOIYKTUBHUS MaTEpUA CE
M3BBHPIIBA HAa BXOJIa HA CEMEIOOMBHUTE TI0 OTHOIIICHHE Ha JOCTaBEHATa CypOBUHA (IIIMIIAPKA
Y CeMEHa) U Ha MOJIy4YeHUs KpaeH MPOoAYKT (Ipou3BeIeHN ceMeHa). TexXHOoIoTusTa 3a J0OUB Ha
CCMCHa OT MUIJIOJUCTHU BHJAOBC BKIIIOYBA IIPOBCIKIAAHCTO Ha pcaula MNpPOU3BOICTBCHU
orepary, OT Ka4eCTBOTO HAa YMETO M3IIBJIHEHHE ce (OopMHUpa M KA4eCTBOTO Ha KpalHUS
MPOAYKT. B pe3ynTaT Ha mpoBENEHOTO HM3CIEABAaHE € pa3paboTeHa CUCTeMa 3a MO-T'HBKABO
yIpaBICHUE HAa TPOU3BOACTBEHHSI TPOIEC, C KOETO Ja Ce KOHTPOJUPAT KAYECTBCHHUTE
napaMeTpud Ha OCHOBHHU TEXHOJIOTWYHM OIEPaLUMU U peXUMuTe 3a paborta. OmpeneneHu ca
MecTaTa 3a U3BBPILIBAHE HA MEKAUHHU KOHTPOJIHU HAOIIOJICHNS U XapaKTepa Ha U3MEPBAHUTE
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napaMeTpu B PaMKHUTE Ha LEJIUs MPOU3BOJCTBEH IIUKbBJ. Y CTAHOBEHH Ca MPENOPBUYUTEIHUTE
TpaHULM 3a YIOpaBlI€HHE Ha H3MEpPBAaHUTE MApaMeTpu B CHOTBETCTBHE C HAIIUTE H
MEXIYHapOAHUTE CTAaHIAPTH 3a KauecTBO Ha noceBHuTe Marepuanu (BJC 208:99 u EN ISO
8402). IIpennokeHaTta cucTeMa 3a YIpaBJIEHUE HA IPOU3BOJICTBEHUS IIPOLEC B PETUOHATTHUTE
CeMeZIOOMBHH III€ OCUTYPU MO-e(DEeKTUBEH M CBOEBPEMEHEH KOHTPOJ Ha OCHOBHHU 3BEHA B
MIPOM3BOJICTBOTO, C KOETO IIE C€ OCUTYpH JI0O0MBAa Ha KAYECTBEH IMOCEBEH MaTepuall.

MANAGEMENT AND CONTROL ON THE SEED PROCESSING AT STATE
FOREST SEED ENTERPRISES
Konstantin Marinov

Abstract

This work has proposed a new system for managing the manufacturing process for extraction
of conifer seeds. Production of quality seeds for reproduction of forests is prioritized in forest
culture activity. To achieve a high quality of prodused seeds, along with ongoing selection work
is necessary to conduct and quality control of various manufacturing operations. Seed yield of
conifers is concentrated mainly in the state forest seed enterprises. They offer the most
appropriate and good manufacturing and laboratory conditions to obtain high quality
production. Currently, quality control of the reproductive material is carried out at the entrance
at seed enterprise supplied to the raw material (cones) and the final product (extracted seeds).
The technology for extracting seeds from conifer species involves a number of different
operations. This requires a more flexible management of the production process in order to
monitor the quality of the individual process parameters, while the necessary adjustments to the
operation modes. As a result of the conducted study is a proposed new scheme for the
intermediate control measurements in the technological cycle. Established and proposed limits
are recommended for the management of controlled and measured parameters in accordance
with our standards and international rules on the quality of produced seeds (208:99 and BDS
EN ISO 8402). The proposed system for management and control of the production process is
fully applicable in regional forest seed enterprises for obtaining better quality seeds.

I'8.2
Forestry ideas, 2010, Vol.16, Ne 2 (40): 196-203. ISSN 1314-3905

FRICTION COEFFICIENTS SEEDS ANALYSIS OF THE CONIFER SPECIES
Konstantin Marinov, Kiril Lyubenov

Abstract

In this paper an experimental study is exposed which has been conducted for determining the
angles and the friction coefficients of seeds of some coniferous tree species. These parameters
are used in the design and construction stages of forest planters and seeding machinery. These
parameters can also be applied in the technological research of many forestry processes such
as: dewinging, cleaning, sorting, seeds sowing etc. The object of research are seeds of some of
the main coniferous tree species which are a subject of economic activity in our country — Scots
pine (Pinus sylvestris L.), Black pine (Pinus nigra Arn.), Norway spruce (Picea abies Karst.)
and Macedonian pine (Pinus peuce Griseb.). As a result of this study, the angle parameters and
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the friction coefficients of the studied seeds have been established. Results can be used in the
design of forestry machinery and in the research of technological processes connected to the
movement and processing of seeds.

AHAJIN3 HA KOEOUIIMEHTUTE HA TPUEHE HA CEMEHA OT
UIJIOJIMCTHHU IBbPBECHHU BUJOBE
Koncrantun Mapunos, Kupuin Jlro6eHoB

Pe3rome

B Tasm craTHs € M3JI0)KEHO TMPOBEICHOTO EKCIIEPHMEHTAIIHO M3CIICABAHE 3a ONpEeIsTHe Ha
BIIIUTE ¥ KOCPHUIIMEHTHTE HA TPHCHE HAa CEMEHA OT HSAKOW MTJIOIMCTHH IbPBECHH BUOBE. Te3n
napaMeTpu Ce M3MOJI3BaT B €TANUTE HA MPOSKTUPAaHE M KOHCTPYHpPAHE HAa TOPCKU CESTHH M
camwIHA MamuHU. Te Morar Ja ce M3MOi3BaT M B TEXHOJIOTHMYHHUTE W3CIICBAHHUS Ha MHOTO
TOPCKOCTOIIAHCKH OIEpalliu KaTo: O0E3KpHIIsBaHE, TMOYHCTBAaHE W COPTHPAHE; IOCEB Ha
cemeHa U 1p. OOEKT Ha W3CIICABAHET Ca CEMEHA OT HSIKOW OCHOBHHU WTJIOJMCTHHU IBPBECHU
BUJIOBE, 0OCKT Ha CTOIMAHCKA AEWHOCT y Hac: — 0su1 6op (Pinus sylvestris L.); uepen 6op (Pinus
nigra Arn.); ooukaoBeH cmbpu (Picea abies Karst.) u 6sma mypa (Pinus peuce Griseb.). B
pe3yaTar Ha MPOBEJCHOTO M3CJIEBAHE Ca YCTAHOBEHH BITIOBUTE MAapaMETPH U KOS(PUITUECHTUTE
Ha TPUEHE Ha M3cJeIBaHuTe ceMeHa. [lomydenure pe3ynratu Morat na Ob1aT U3MOI3BaHU TIPU
MPOEKTHPAHETO HA TOPCKA TEXHUKA M M3CJICIBAHUATA HA TEXHOJIOTUYHH TPOIIECH, CBbP3aHU C
JBIKEHUETO U 00paboTKaTa Ha TOPCKU MMOCEBHU MAaTEPUAIIH.

I'8.3
Co6opuauk ¢ nmoxmaau oT Tpera HayyHO-TexHHUYecKa KOH(pepeHuus “MHoBanmu B ropckara
MPOMHIIUIEHOCT U WHXKeHepHus au3aitn”, 5-7 noemBpu 2010, Codus: 189-195. ISSN 1314-
0663
I'PA®OAHAIMTUYHHU 3ABUCUMOCTHU 3A OITPEJAEJSAHE CKOPOCTTA 3A
TPAHCIIOPTUPAHE HA HACUITHU MATEPHUAJIN C BUHTOBH
MEXAHUW3MH, CHABJIEHU CbC 3ATBAPAIIUA KJIAIIN UJIN
CBHIIPOTUBUTEJHU YCTPOMCTBA HA U3XOJHHUSA OTBOP
Koncrantna Mapusos, I'eopru Bykos

Pe3iome

BuHTOBHTE MEXaHM3MU ChC 3aTBAPAIIM KAy HA U3XOIHHUS OTBOP C€ M3IIOJI3BAT B peauIla
TPAHCIIOPTHH W TEXHOJIOTMYHHM TPOILIECH 3a TMPHUBIDKBAHE WM TMpepaboTka Ha HACUITHH
Marepuaid. [IporechT Ha MPUABMKBAHE HA TUCIIEPCHU MaTepHAIIU 10 BUHTOBA TOBBPXHUHA C
MIPUJIOKEHO CHIIPOTUBIICHUE HA WM3XOJHUS OTBOP HAa TPAHCIOPTHUPANIUTE MEXAHH3MH CE
XapakTepU3nupa ¢ U3BECTHA CJIIOKHOCT M B JHEIIHO BpeMe € BCE OIe HEAOCTaThYHO M3YUCH.
[lopagu Ta3u mpuyMHA 3a pEIIABAaHETO HA KOHKPETHU MPAKTUYECKH 3aJlayd C€ M3II0JI3BAT
OCHOBHO EMIHPUYHH 3aBUCUMOCTA. B Hacrosmara pabota € TpPOBEICHO TEOPETUIHO
HU3CjacaABaHC, LCIIAIIO HOCTpOHBaHeTO Ha I‘pa(i)OaHaHI/ITI/I‘IHI/I MOJICIN 3a onpez[enﬁHeTo Ha
OCHOBCH HapaMeTLp Ha ABUXCHUETO B 3aBHCUMOCT OT HpI/IJIO)KCHOTO C'prOTI/IBJIeHI/Ie. C
MOMOIIITa HA TE€3W 3aBHUCUMOCTH CTaBa BH3MOXKXHO TEOPETUYHO Ja CE€ OMpEeaesid CpelHaTra
TpﬁHCHOpTHa CKOpOCT HAa HACHIITHH MaTepI/IaJII/I BbB BHHTOBUTC MCXAHHU3MH C npnnoxceHo
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CBIIPOTUBJICHUEC Ha HN3XOJHHUA OTBODP. HOJ'Iy‘ICHI/ITe 3aBUCHUMOCTH Ca IpCAHA3HAYCHU 3a
AHAJIUTUYHO ONPCACIAIHC Ha MNPOU3BOAUTCIHOCTTA HAa BUHTOBU M NIHCKOBU MCXAHHU3MHU, C
MPUITOKCHO CBIIPOTUBJICHUC HA U3XOJHUS OTBOD.

GRAPHANALYTICAL DEPENDENCES FOR DEFINITION OF THE SPEED
TRANSPORTATION OF BULK MATERIALS WITH SCREW MECHANISMS,
EQUIPED WITH RESISTANCE VALVES OR OPPOSITION DEVICES AT THE
OUTLET
Konstantin Marinov, Georgi Vukov

Abstract

Screw mechanisms with outlet resistance valves are used in a lot of transport and technological
processes for movement or processing of bulk materials. The process of movement of dispersive
materials on the screw surface with an opposition of the outlet of transporting mechanisms is
complicated and it is not known enough nowadays. Therefore, empirical dependences are
mainly used for solution of practical tasks. This paper focuses on an investigation whose aim is
the construction of graph-analytical models for definition of the basic movement parameter
which depends on the applied resistance. These dependences allow theoretical definition of
average speed transportation of bulk materials in screw mechanisms with applied resistance at
the outlet opposition. The obtaining dependences are used for analytical definition of the
productivity of screw and auger mechanisms with applied resistance at the outlet opposition.

I'8.4
VYnpasnenue u ycroiuuso pazsurue, 2011, Vol. 28, Ne 1(28): 345-358. ISSN: 1311-4506
AHAJIN3 HA TAPAMETPUTE HA ITHEKOBU MEXAHU3MU, U3I10OJI3BAHU B
MMPOU3BOACTBOTO HA BPUKETHU OT BUOMACA
Konctantun Mapunos, ['eopru Bykos

Pesrome

[Tpou3BoICTBOTO Ha €HEPTUs OT Bh300OHOBsieMU n3TouHUIM (BEN) € enHa oT OCHOBHHUTE TIeNH
B cTparernueckus miaH Ha EBpomnelickus Cpio3 B cdepaTa Ha yCTOMUYMBOTO pa3BUTHE U
OIIa3BAaHETO HA OKOJIHATa cpeaa, mpuera M. aekeMBpu 2008 r. CeritacHo To3u 1miaH 10 2020 r.
ce mpensmwksa 20% ot mpousBeneHara B EBpoma eHeprus aa Obae OT Bb30OHOBSIEMHU
SHEeprUiHU U3TOYHMIIM, B TOBA YUCIIO Ouomaca. [Ipon3BoaCcTBOTO HAa OPUKETH OT ABPBECHU U
pPACTUTENIHU YaCTHLIM € €IWH OT HAUMHUTE 3a ONOJ30TBOPSBAHE Ha JOOMBaHATA pacTUTEHA
Oouomaca. B HacTosimara paboTa ca NpOBEJEHU TEOPETUYHU H3CJIECBAHUS BbPXY IIHEKOBHUTE
IIPECH, U3I0J3BaHU 32 IPOM3BOJICTBO Ha OPUKETH OT IbPBECHHU YACTUILIM. Y CTAHOBEHU Ca HAKOU
OCHOBHHM TEXHOJIOTMYHM MapaMeTpH Ha Mpolieca Ha MpecoBaHe, BIUSCIIN BbpXY paboTaTra Ha
T€3W MAIIUHU

ANALYSIS OF SCREW PRESSES PARAMETERS USED IN THE PRODUCTION
OF BIOMASS BRIQUETTES
Konstantin Marinov, Georgi Vukov

Abstract
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The production of energy from renewable sources is one of the main aims in the European
Union’s strategy in the sphere of the stable development and safety of the environment, which
was accepted in December 2008. According to this strategy by 2020, 20% of the energy in
Europe will be produced from renewable sources, including biomass. The production of
briquettes from wood and plant fragments is one of the ways for usage of produced biomass.
This paper focuses on theoretical investigations, made on screw presses that are used for
production of briquettes from wood fragments. Some basic parameters of screw presses, which
influence the work of these machines, are also determined.

I'8.5
Innovation in woodworking industry and engineering design, 2013, Vol. 2, Nel: 148-160. ISSN
1314-6149
TECHNOLOGICAL OPPORTUNITIES SURVEY OF FOREST SHORT ROTATION
PLANTATIONS IN BULGARIA FOR ENERGY BIOMASS PRODUCTION.

PART 1: ANALYSIS OF THE PRODUCTION OF ENERGY FROM BIOMASS IN
BULGARIA AND PERSPECTIVES FOR CREATING ENERGY PLANTATIONS
FROM SHORT ROTATION WOOD CROPS
Konstantin Marinov, Zhivko Gochev, Stanimir Stoilov

Abstract

This report presents some problems on the state and future use of biomass as a renewable source
for production of heat and electricity in Bulgaria and Europe. The report covers the potential
opportunities of the agricultural lands in Bulgaria for production of energy plantations (SRP)
and in particular from forest tree species such as poplar, willow and black locust. A review of
their main advantages and disadvantages is made and recommendations for their future
development in Bulgaria are presented.

ITPOYYBAHE HA TEXHOJIOTUYHUTE Bb3MOXHOCTU B BBJII'APUSA 3A
OTTJIEXKIAHE HA EHEPTUMHU IT'OPCKH IIAHTAIIMHA 3A ITIPOU3BOJICTBO
HA BUOMACA.

YACT 1: AHAJIU3 HA TIPOU3BOACTBOTO HA EHEPTUSA OT BUOMACA B
BbJII'APUSA U ITEPCIIEKTUBHU 3A Cb3IABAHE HA IIVIAHTAIIUU OT BBP30
PACTSAIIU nppBecHH BUIOBE C KbCa POTAIIUS

Koncrantun Mapunos, XKusko 'oueB, Ctanumup Ctounon

Pe3rome

B HacrosmuaT noknaj ca mpeacTaBeH! HIKOU MpoOJIeMU, OTHOCHO ChCTOSHUETO U OBACIIETO
Ha Onomacara, u3nois3Bana B bweirapust u EBpona kato Bb300HOBSIEM €HEPIHEeH U3TOUYHHUK 32
MIPOM3BOJICTBOTO HA TOIJIMHHA U €JIEKTpUYEeCcKa eHeprus. AHaTW3UpaHU ca MOTEHIUATHUTE
BB3MOXXHOCTHU Ha 3eMEIeJICKUTE 3eMU B bbarapus 3a oTriexxaaHe Ha €eHepruiHU IIaHTAIUH OT
Obp3opacTsn Topcku abpBecHW BuuoBe (SRP) m mo-cmenmmanHo oT TOomoma W BBpOA.
[IpencraBeHn ca OCHOBHHUTE MPEIMMCTBA U HEIOCTATHLM HA €HEPrHMHUTE IJIAHTAIMHU U ca
HaIpaBeHH NMPENOPBKH 3a OBICIIOTO UM pa3BuTHe B bbarapus.
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I'8.6
Innovation in woodworking industry and engineering design, 2013, Vol. 2, Nel: 161-172.
ISSN 1314-6149
TECHNOLOGICAL OPPORTUNITIES SURVEY OF FOREST SHORT ROTATION
PLANTATIONS IN BULGARIA FOR ENERGY BIOMASS PRODUCTION.
PART 2: TECHNOLOGY STAGES OF CREATION AND CULTIVATION OF
WOOD BIOMASS PLANTATIONS
Konstantin Marinov, Zhivko Gochev, Stanimir Stoilov

Abstract

A study on the technologies for creating and growing SRC plantations for the production of
biomass for energy purposes has been conducted in the present report. An analysis of the main
steps in the technological process has been made. Recommendations are made to the Bulgarian
farmers on the necessary techniques for incorporating the crops and the use of appropriate
machinery for site preparation, planting and growing of crops.

IMPOYUYUBAHE HA TEXHOJIOTUYHUTE Bb3MOKHOCTU B BBJII'APUS 3A
OTIJIEXKJIAHE HA EHEPTUMHU I'OPCKH IVIAHTAIIAH 3A ITIPOU3BOJICTBO
HA BUOMACA.

YACT 2: TEXHOJIOI'MYHU ETAIIA 3A CBb3JIABAHE U OTTJIEXKJAHE HA
I'OPCKHU IINIAHTAIIUA 3A BUOMACA
Koncrantun Mapunos, Kusko 'oueB, Ctanumup Ctounon

Pe3iome

B HacrosmuAT mokiam ca TPEACTaBEHU PE3yJITaTh OT MPOBEICHO H3CICABAHE BBHPXY
TEXHOJIOTHUTE 3a Ch3JaBaHE M OTTJICKIaHE Ha KPAaTKOTYPHYCHH TOPCKH KYJITYpH 3a
MIPOM3BOJICTBO Ha OMoMaca 3a eHepruiiHu 1enu. HampaBeH e aHainu3 Ha OCHOBHHTE €Talu B
TEXHOJIOTHYHHMS TIpotiec. M3BeneHu ca npenopbku KbM ObIATapckuTe GepMepH MO OTHOIICHHE
Ha HEOOXOJMMHTE TEXHHKHU 3a Ch3JaBaHE M OTTJICKIaHE HA KYJITYPUTE W M3MOJI3BAHETO Ha
MTOAXOSIIN MAIlIMHK 3a TIOYBOIIOATOTOBKA, CaJieHEe U OTTJIC)KIaHE Ha KYJITypHUTE.

8.7
Innovation in woodworking industry and engineering design, 2013, Vol. 2, Ne 1: 173-182.
ISSN 1314-6149
TECHNOLOGICAL OPPORTUNITIES SURVEY OF FOREST SHORT ROTATION
PLANTATIONS IN BULGARIA FOR ENERGY BIOMASS PRODUCTION.
PART 3: ANALYSIS OF THE TECHNOLOGIES AND MACHINES FOR WOOD
BIOMASS PLANTATION HARVESTING
Konstantin Marinov, Zhivko Gochev, Stanimir Stoilov

Abstract

The present survey analyzes the key technologies for harvesting SRC plantation for production
of biomass and the typical harvesters, suitable for willow, poplar and black locust harvesting in
Bulgaria. The advantages and disadvantages of the various technological schemes are
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highlighted and some recommendations to the Bulgarian producers on their application are
made.

INPOYYBAHE HA TEXHOJOI'MYHUTE Bb3MOXKXHOCTHU B BbJII'APUA 3A
OTIJIEXXJJAHE HA EHEPTUMHUA 'OPCKHU IJIAHTAIIMHA 3A ITIPOU3BOJCTBO
HA BUOMACA.

YACT 3: AHAJIU3 HA TEXHOJIOTUUTE U MALLIMHUTE 3A TOBUB HA
JABPBECHUHA OT IIVTAHTAIIMU 3A BUOMACA

Koncrantun Mapunos, Kusko I'oueB, Cranumup CTominon

Pe3rome

B nokmaga ca aHanmM3uWpaHW OCHOBHHUTE TEXHOJOTHHM 3a NpUOMpaHe HA KPaTKOTYpHYCHH
m3apHKOBH SRC mnanTanuu 3a 100uMB Ha OMoMaca U TUTUYHUTE XapBECTEPH, MOAXOAIIN 3a
I00MB Ha JAbpBecHHa OT BbpOa, Tomona W Osuta akamust B bbarapusa. YcraHoBeHH ca
NPeANMCTBATa U HEJJOCTATHINTE Ha PA3IMYHUTE TEXHOJIOTHYHH CXEMH U Ca HAIIPaBEHH HIKOU
NPEHOPBKU KbM OBJITAPCKUTE MPOM3BOJUTENHN, OTHOCHO TSIXHOTO TpHJIaraHe.

I'8.8

JIppBO0OpabOTBaHEe M MTPOU3BOACTBO Ha Mebenu, 2013, Ne 2: 24-32. ISSN 1311-4972
N3CJEABAHE HA ITPOU3BOAUTEJHOCTTA HA CIIELHUAJIM3UPAH
KOJIECEH TPAKTOP LKT-81T B 3AITA/ITHUTE PO/JOIIN
Cranumup Crounos, Koncrantun MapunoB, Anpuana Jlenresa

Pesrome

B craTtusra ce pasriiexkaa Npou3BOAUTEIHOCTTA HA KOJIECEH IIAPHUPEH TpakTop 3a u3B03 LKT-
81T npu TpaHCHOPTHUpaHE Ha MOJIyOKaYeHH JBJITU CThOJIa OT OOMKHOBEH cMbp4. PesynraTure
[I0Ka3BaT, 4y€ CMEHHaTa IPOM3BOJUTEIHOCTTA HA YOKEpeH TpakTop 3a u3Bo3 LKT-81T, npu
CpelHO M3BO3HO pascTosHue oT 1194 m, e 36 m>. 3a 1a ce yBeJIUM4M NPOU3BOIUTEIHOCTTA HA
TPaKTOpa € HeOOXOIMMO J1a Ce pa3lIMPU OCHOBHATA (aBTOMOOMIIHA) TOPCKa ITbTHA MPEXa, T.€.
Jla C€ yBEJIMYM I'bCTOTATA HA TOPCKUTE ITBTUINA, KOETO I1e JOBEE 10 HaMaJIIBAHE HA U3BO3HOTO
pa3CTOSIHUE.

STUDY OF LKT-81T WHEEL SKIDDER PRODUCTIVITY IN WESTERN
RHODOPE MOUNTAINS
Stanimir Stoilov, Konstantin Marinov, Adriana Delieva

Abstract

The paper deals with productivity of LKT-81T wheel articulated skidder within transport of
semi-suspended long stems from Norway spruce. The results show that within mean distance
of 1194 m the productivity per shift of LKT-81T cable skidder is 36 m>. In order to increase the
skidder productivity is necessary to extend the prime (automobile) forest road network, i.e. to
increase forest road density, which leads to decrease of skidding distance.

I'8.9
VYmpasnenue u ycronuuso pazsurtue, 2013, Vol. 43, Ne 6: 96-106. ISSN 1311-4506
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CTOIMAHCKH U TEXHOJIOI'MYHU ACIIEKTHU 3A PABPABOTBAHE HA
EHEPTUMHU ITAHTALIAU 3A TIPOU3BOJACTBO HA JbPBECHU TPECKH
Koncrantun MapuHoB

Pesrome

Pazpa®oTBaHeTo Ha EHEPrHMHM TOPCKU IUIAHTALMU, KaTO BB30OHOBSIEMH M3TOUYHHUIM 3a
MPOU3BOJCTBO HA JBPBECHU TPECKU 3a €HEPrUWHM 1enu, ca cpel npuopurerute Ha EC B
Oopbata WM 3a OrpaHMYaBaHE Ha BBIJIECPOJHUTEC EMHCHH M CMEKYaBaHE Ha TJI00ATHUTE
KJIIMMaTHYHUAT MTpOMeHu. EHepruifHuTe KynTypu ca anTepHaTUBEH U3TOYHHUK 3a TPOU3BOACTBO
Ha TOIUIMHA U €JIEKTPUYECTBO, T€ Ch3/aBaT yCIOBHUS 3a MO-OalaHCHpaHa eKCIUIoaTallus Ha
dbocuHUTE U AAPEHUTE TOPHUBA, OCUTYPSIBAT YCIOBUS 3a NTUBEPCU(UKALIMS Ha €HEPrUHHUTE
M3TOYHUIIM B otnenHuTe cTpanu Ha EC u ca BakeH (akTop 3a YCTOMYMBOTO Pa3BUTHE Ha
CYPOBHUHHHTE PECYpPCH, CEJICKOTO M TOPCKOTO CTOMAHCTBO, €HEpPreTuKara U MHAycTpusita. B
JTHEIIIHO BpeMe, peuiia eBpONeiCKY CTpaHH YCHIIEHO pa3paboTBaT U eKCII0aTupaT €eHepruiiHu
IUTAHTALKUU OT OBP30paCTAIIM AbPBECHH, XPACTOBU U CEICKOCTONAHCKU KYJITYpH 3a JOOUB Ha
EHEepruilHU TPECKU — YUIIC, KATO TOPUBO 3a TOILIOLIEHTPANIU U €JIEKTPOLIeHTpallu. Bbrpeku, ue
B HalllaTa CTpaHa ChIICCTBYBAT MOAXOAAIIN YCJIOBUA 3a Cb3/1aBAHCTO HA TaKMBaA KYJITYpPH, BCC
OLI€ HAMA Ch3JaACHU TaKuWBa eHepFI/II\/'IHI/I ITaHTalluU 3a UHAYCTPHUAJICH U KOMCPCHUAJICH I[OGI/IB
Ha JIbPBECEH YUIIC 32 TIPOU3BOJICTBO HA TOIUIMHHA U €JIEKTpOoeHeprus. B HacTosmara padora e
MPOBCACHO M3CJICABAHC 34 YCTAHOBSBAHC Ha MOAXOAANIN CXEMU M TCXHUYCCKU CPCACTBA 3a
OTIJIC)KOAaHEC Ha eHepI‘I/II\/JIHI/I IIaHTaun OT 6’bp30paCTHH_II/I ABPBECHU M XpaCTOBU BUIOBC C
YCKOPCH POTAIHWOHCH LUKDBJL. B 3aBuCcHMOCT OT KIMMATHYHUTE U CTOIIAHCKH yCJIoBusA Ca
NPpEAJIOKCHU KOHKPCTHU arpoOJICCOBBACKN U TCXHOJIOTUYHU PCHICHUA, KAKTO W MNOAXOOAIIN
MalllnHU U CPCACTBA 3a Ch3/1aBAHC HA eHepFI/II\/'IHI/I IJIaHTalluu y HacC.

ECONOMIC AND TECHNOLOGICAL ASPECTS FOR DEVELOPMENT OF
ENERGY PLANTATIONS FOR THE PRODUCTION OF WOOD CHIPS
Konstantin Marinov

Abstract

The development of energy plantations such as a renewable energy sources for the production
of wood chips are among the priorities of the European Union in the combat to reduce carbon
emissions, which result from exploitation of fossil fuels and mitigate the global climate
changes. Energy crops are an alternative source of heat production, cold and electricity and
create an opportunity for a more balanced use of fossil and nuclear fuels, provide conditions for
diversification of energy sources in the EU countries and are an important factor for the
sustainable development of primary resources, agriculture, forestry, energy and industry.
Nowadays, many European countries actively establish and operate special energy plantations
of fast-growing trees, bushes and crops for the production of wood chips as fuel for power and
electrical plants. Although there are certain conditions for creating such energy crops in our
country, such plantations for industrial and commercial production of wood chips for heat
and/or electricity have not yet been established in Bulgaria. A research to identify appropriate
technologies, schemes and technical means for our country in order to create and operate energy
plantations of fast-growing tree and shrub species with a rapid rotation cycle has been
conducted in this study. Depending on the climate and economic conditions, specific
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agroforestry and technological solutions have been suggested, as well as appropriate machines
and tools for creating and growing of wood chips from energy plantations in Bulgaria.

I8.10
Innovation in woodworking industry and engineering design, 2014, Vol. 3, Nel (5): 118-126
EVALUATION OF ENERGY POTENTIAL OF WOOD PELLETS
Martin Lieskovsky, Mihal Feren¢ik, Zhivko Gochev, Konstantin Marinov

Abstract

The paper presents basic energy characteristics of wood pellets from different producents. We
took the samples from producents in Bulgaria and in Slovakia. Energy characteristics of the
pellets, such as their dimensions, moisture content, content of ash, gross and net calorific value
were estimated in accordance with European technical standards. We used the standard STN
EN 14961-1:2010, Solid biofuels as a basic platform for estimation. Values of net calorific
value belonged to interval between 16,103 MJ.kg-1 and 17,120 MJ.kg-1, moisture content
values were in interval 7,2+12 %. We observed ash content of the samples from 0,43 to 1,47
%. All of tested samples met the requirements of the standards for ecological biofuel.

OILIEHKA HA EHEPTUMHHUSA IOTEHIIUAJ HA TbPBECHU NTEJIETH
Maptun JIueckoBcku, Muxan ®@epenuuk, XKusko ['oueB, Konctantun MapuHos

Pesrome

B cratusTa ca nmpecTaBeHH OCHOBHUTE €HEPTUIHHM XapaKTEPUCTUKU HA JbPBECHHU IEJIETH OT
pasnuuHu npousBoautenu. [Ipobure ca B3etu ot mpousBoautenu B bbarapus u CnoBakus.
Enepruiinute xapakTepUCTUKH Ha INEJIETUTE, KATO TEXHUTE Pa3MEpH, ChbpXKAHNUE HA Biara,
ChIbpKAHWE Ha TMemes, OpyTHa M HETHAa KAJIOPUYHOCT Ca OILEHEHH B CHOTBETCTBUE C
eBPONENCKUTE TEXHUUECKH cTaHAaapTH. KaTto ocHOBHa 0a3a 3a OlLleHKa € M3MOJI3BaH CTaHAapTa
STN EN 14961-1:2010 ,,TBepau 6uoropusa““. CTOWHOCTUTE Ha HETHAaTa KaJOPHUYHOCT ca B
uHTepBana Mexay 16,103 MJ.kg! u 17,120 MJ kg™, cToiftHOCTHTE Ha BlarochabpKaHue ca B
unTepBana 7,2+12 %. YcraHOBeHO € MemnenHo chabpkanue Ha npooute ot 0,43 mo 1,47 %.
Benuky m3cienBaHu mpoOW OTroBapsAT Ha M3MCKBAaHMATA HAa CTAHAAPTUTE 332 EKOJOTHYHO
OMOTOPUBO.

Is.11
Innovation in woodworking industry and engineering design, 2014, Vol. 3, Ne2(6): 50-56
EXPLORING THE ENERGY PERFORMANCE OF WOOD CHIPS FROM SALIX
VIMINALIS - KLON TORDIS
Konstantin Marinov, Zhivko Gochev, Martin Lieskovsky, Mihal Feren¢ik

Abstract

The article presents the methodology and results of an experimental testing of the calorific value
and ash content of wood chips, used as a fuel for heating and electricity plants. The wood chips
were extracted from willows’ short rotation plantation of Salix Viminalis — klon Tordis. Studies
were conducted in the “Department of Forest Harvesting, Logistic and Amelioration” of the
Technical University in Zvolen, Slovakia. Wood chips produced from Salix Viminalis, klon
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Tordis indicates a high gross (20,597 MJ.kg!") and net calorific value of dry mass (19,255
MJ .kg!) under the specific production conditions. Naturally dried wood has a relative humidity
Wr = 11,3 % and according to ISO 1928:2011 it has a clean net calorific value 16,907 MJ kg
This gives grounds to assume that the wood produced from such an energy plantation will have
high energy characteristics and will satisfy the market for energy chips.

W3CJIEJIBAHE HA EHEPTUMHUTE CBOMCTBA HA JTBPBEH YMIIC OT SALIX
VIMINALIS - KLON TORDIS
Koncrantun Mapunos, J)Kusko I'oueB, Maptun JIneckoBcku, Muxan depenunk

Pesrome

Cratusara nNpeaAcTaBsd MCTOAOJIOTUATA U PE3YITATUTC OT CKCICPUMCHTAJIHO H3CJICABAHC Ha
KaJIOpUYHOCTTA ¥ TEMETHOTO ChIbpP)KaHUE Ha IbPBECEH YHIIC, M3MOJI3BaH KaTo TOPHUBO 32
OTOIUIMTEIHHU U €JEKTPUUECKU MHCTaNaluu. [IbpBECHUAT YUIIC € JOOUT OT KPAaTKOTYpHYCHA
BbpOOBa TutaHTarus Ha Salix Viminalis — klon Tordis. [IpoyuBanmsita ca mpoBencHH B
»JlernapTaMeHTa 1o JbpBOJA0OMB, IOTHCTHKA U MeTHopamusa’ Ha TeXHUYECKUsS YHUBEPCUTET B
rp. 3BosieH, CnoBakusi. JIbpBecHusT umric, mpousBeneH ot Salix Viminalis, klon Tordis,
OKa3Ba BUCOKa 6pyTHa kamopuaHocT (20 597 MJ .kg!) u HeTHa KamopuyHOCT Ha cyxaTa Maca
(19 255 Ml .kg!) npu crnenupuyaNTEe MPOM3BOJICTBEHH YCTIOBHsA. ECTECTBEHO M3CyIIeHATa
JbpBECHHA UMa OTHOcUTeNHA BiaxkHOCT Wr = 11,3 % u cwriacHo [SO 1928:2011 uma yucra
HeTHa KanopuuHoct 16,907 MJ .kg‘l. ToBa paBa OCHOBaHHME Ja C€ MPEANOJOXKH, 4Ye
I'bpBECHHATa, MPOU3BEJCHA OT TaKOBa €HEPTrUIlHO Haca)/IeHue, 1€ UMa BUCOKH €HEepPrHiiHU
XapaKTepUCTHUKU U 1€ 33J0BOJIH M1a3apa Ha €HEPTUEH YHIIC.

I'8.12
VYnpasnenue u ycroiuuo pazsurtue, 2014, Vol. 49, Ne 6(49): 103-112. ISSN 1311-4506
EHEPTUMHU XAPAKTEPUCTUKH HA TbPBECHATA BHUOMACA HA
EBPOAMEPUKAHCKU XUBPU/IHU TOIIOJIN.
Kouncrantun Mapunos, )Kusko ['oueB, Maptun JIueckoBcku, Muxan @epeHUnK

Pesrome

B Hacrosimata crtatvsi ca MpPENCTAaBEHU pe3yiATaTH OT HU3CIEIBAHETO Ha CHEPruiHUTE
XapaKTepUCTHKU HAa OMoMacaTa Ha HSKOW COPTOBE E€BPOAMEPHKAHCKUA XHOPHIHU TOIIOJH,
uHTpoRyurpanu B bearapus. 3a Ta3u e 0sxa nmpoyueHu eHepruiiHuTe nokasarenau Ha Populus
X euroamericana, kioH: [-214; 1-45/51; Pannonia; Weltcheimei-Pappei 1 NNDV, kouto ca
MEPCIIeKTUBHY 3a Ch3/1aBaHe Ha OBP30paCTAIIM €HePruiiHU IUIaHTaluuu y Hac. Te3u copToBe
uMaT Obp3 HavajJeH pacTeXk U YCKOPEHO HaTpylBaHe Ha OMoMaca mpe3 MbpBUTE roauHu. Te
MPUTEKaBAT BUCOKA M3IBHKOBA CIIOCOOHOCT M Ca MOAXOMAIIM 3a OTIJIeKIaHe MPHU HAIIUTe
KJIMMaTHYHU yCIIOBUS. B pe3ynrtaT Ha u3cnenBanero Osxa ompejaeneHH OpyTHaTa U HETHaTa
KQJIOPUYHOCT, OTHOCHUTEJIHATA BJIAXKHOCT M IEMEIHOTO ChIbPKAHME HA FOBEHMJIHATA
IbpBECHHA W KOpa Ha €IHOTOAMIIHU TOMOJOBH CThONAa. MaTepuanure 3a u3cieaBaHe ca OT
CHeIHaM3UpPaHO TOMOJOBO cTomaHcTBO Tp. Ilazapmxuk. M3nurBanero Ha mnpoOute e
MPOBEACHO B jabopaTopus Ha Kareapa ,,/[bpBoIOOWB, JTOTHCTHKA M arpoMeuopanus’ Mpu
TexHuyecKkus yHUBEPCUTET B I'p. 3BoJieH, CI0BaKus.
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ENERGY CHARACTERISTICS OF THE WOOD BIOMASS OF EURO-AMERICAN
HYBRID POPLARS
Konstantin Marinov, Zhivko Gochev, Martin Lieskovsky, Michal Ferencik

Abstract

This article presents the results of the study of the energy characteristics of wood biomass from
some Euro-American hybrid poplars introduced in Bulgaria. Energy properties for several
clones of Populus x euroamericana cl. [-214, 1-45/51, Pannonia M-1, Weltcheimei-Pappei and
NNDV have been studied for this purpose. These hybrid clones are promising for creating fast-
growing energy plantations. These poplar clones are characterized by rapid initial growth and
accelerated accumulation of biomass; they have high coppice capability and are suitable for our
climatic conditions. As a result of the study, the higher and lower heating value, the relative
humidity and ash contents of the juvenile wood and juvenile bark of one-year old poplar stems
were defined. Materials and test samples were taken from the specialized State Poplar Farm in
the town of Pazardzhik, Bulgaria. Testing of the samples was conducted in the laboratory of the
Department of Forest Harvesting, Logistics and Agromelioration at the Technical University in
Zvolen, Slovakia.

I'8.13
VYnpasnenue u ycronuuo passutue, 2014, Vol. 49, Ne 6(49): 113-120. ISSN 1311-4506
EKCIINIOATAIIUOHHU XAPAKTEPUCTUKU HA ®PE30OBU ATPET'ATH 3A
MOYBOINOAT'OTOBKA HA HEBb30OBHOBEHMU I'OPCKH V10U
Koncrantun Mapunos

Pesrome

B macrosmarta pabGotra ca MpenCcTaBeHWM pE3yJATaTH OT U3CJIeJBAaHE HA OCHOBHUTE
eKCIUIOATAIMOHHH ToKa3aTenu Ha ropcka ppeza AHWI SF100 3a pa3zapoOsiBaHe Ha MbHOBE U
kopenu, Ha Topcku mymuep FAE UMH/S 200 u Ha menuopatuBHa (ppesa 3a mouBOMoAroToBKa
FAE SSH 200. U3cnenBaHeTo € mMpoOBEACHO BHPXY HEBH30OHOBEHU TOPCKU ILIOMIM Ha ci1abo
HAKJIOHEHU TEPEHU. Y CTAHOBEHHU Ca MPOU3BOJUTEIHOCTTa U OTHOCUTEIIHUS Pa3Xo]l Ha TOPUBO
Ha arperatute npu padora ¢ Tpakrop FENDT 926 VARIO nipu onpeneneHu mpou3BOACTBEHN
YCIIOBUS.

MILLING MACHINES PERFORMANCES FOR SOIL PREPARATION ON NON-
RENEWABLE FOREST SITES
Konstantin Marinov

Abstract

This article presents study results on the forest grinding mill AHWI SF 1000 for stump and root
removal, on the forest mulcher FAE UMH/S 200 and on the amelioration milling machine FAE
SSH 200 for soil preparation. The survey has been conducted on non-renewable forest sites in
the area of the slightly sloping terrain. The operational productivity and relative fuel
consumption of the machines with tractor FENDT 926 VARIO under specific working
conditions have been established.
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I'8.14
Innovation in woodworking industry and engineering design, 2015, Vol 4, Ne2(8): 18-29.
ISSN 1314-6149
EVALUATION OF FOREST MILLING MACHINE PERFORMANCES FOR SITE
PREPARATION
Konstantin Marinov, Velika Jordanova

Abstract

This article represents analysis of the technical capabilities of the specialized forest milling
machine PT-400 with multi-purpose forestry tiller FAE-300/S for mulching, stump grinding
and for deep soil preparation for establishment of intensive forest poplar cultures. The operating
productivity, the optimal ways of movement, production capacity and some basic quality
indicators of the machine have been determined under specific working conditions. The survey
has been conducted on poplar sites and slashes along the Danube river valley.

Pe3rome

Ta3u cratus mpencTaBsi aHAJM3 HA TEXHUYECKUTE Bb3MOXKHOCTH Ha CIIeUMaIN3UpaHa ropcka
camoxoaHa ¢pe3oBa mamuHa PT-400 ¢ myntudynkmumonanmna ropcka ¢gpesa FAE-300/S 3a
MyJT4HpaHe, pa3apoosiBaHe Ha MbHOBE U KOPEHHU, U 3a IbI00KA MOYBOIIOATOTOBKA 3a Ch3/laBaHe
Ha MHTEH3UBHU TOMOJOBU KynTypu. [Ipm ompesnenenu ycnoBusi Ha paboTa ca yCTaHOBEHU
olepalioHHaTa MMPOU3BOJUTEIHOCT, ONITUMAIHUTE HAYUHU 3a ABM)KEHUE, IPOU3BO/ICTBEHUTE
BB3MOXXHOCTM Ha arperara M HSAKOM OCHOBHHM IIOKa3aTelld 3a KauecTBOTO Ha paboTa.
W3cneaBaHeTo € MPOBECEHO B TOMOJOBHM CEUMILA M FOPCKU IUIOHIM IO MOPEYMETO Ha peka

JyHaB.

I'8.15
Forestry Ideas, Vol. 21, Ne 2/2015 (50): 335-346. ISSN 1314-3905 (Print); ISSN 2603-2996
(Online)
STUDY OF MILLING TECHNOLOGY UNIT PERFORMANCE FOR SITE
PREPARATION OF FOREST AREA FOR AFFORESTATION
Velika Jordanova, Konstantin Marinov

Abstract

Contemporary technologies for afforestation of forest areas, based on the use of specialized
milling units for soil preparation, mulching, shredding of stumps and other typical forest
operations, are characterized by relatively high environmental and quality indicators, lower cost
of labor and a smaller number of used technical means. These indicators are due to the use of
specialized milling machines, which can operate in wide range of strength and type of
deformation and interaction of the cultivated object. To achieve good results and low
technology speeds, more energy and powerful tractors are needed. This article presents results
of some basic performance of forest milling aggregate PT-400, with multi-purpose forest tiller
FAE 300/S. The survey has been carried out on experimental poplar sites and slashes along the
Danube river valley in the north-west region Bulgaria. For the purpose of the study the
following parameters were determined: fuel consumption, operating speed and operational
performance of the milling unit under certain conditions: 1) crushing stumps with diameters up
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to dav = 65 cm, mulching False indigo-bush (Amortha fruticosa) with height of 2.5-3.0 m and
clearing debris; 2) milling of the soil to a depth of 0.5 m. The obtained results will be useful for
better determination and establishment of technological capacities and performance of the
studied specialized milling unit.

N3CJIEJABAHE ITPOU3BOJUTEJIHOCTTA HA ®PE30B TEXHOJIOI'MYEH
AT'PET'AT 3A TIOATI'OTOBKA HA I'OPCKH IIJIOIIU 3A 3AJIECABAHE
Bennka Hopranosa, Koncrantun MapuroB

Pesrome

ChbBpeMeHHHTE TEXHOJIOTHHU 32 3aJIeCsiBaHe Ha TOPCKU TEPUTOPUH, Oa3UpaHu Ha U3IIOJI3BAHETO
Ha CIIeMaT3upany (ppe3oBH arperaTu 3a MOArOTOBKA Ha II0YBATa, My IYMpaHe, pa3Apo0siBaHe
Ha ITbHOBE U JAPYT'H TUITUYHU TOPCKU OTIEPALINH, CE€ XapaKTEPU3UPAT CbC CPABHUTEITHO BUCOKH
€KOJIOTHYHU U Ka4eCTBEHH ITOKa3aTeNH, O-HUCKA [IeHa Ha TPY/ia ¥ IIO-MalIbK Opoii U3MOI3BaHU
TEXHUYECKH CpeicTBa. Te3n TMOoKa3aTenu ce AbDKAT Ha M3MOJI3BAHETO Ha CICIHATU3UPaHU
(b pe30BU MaIIMHU, KOUTO MOTAaT Jia pabOTAT B IMPOK JAMANIa30H Ha SKOCT ¥ BUJI Ha ieopManus
U B3aMMOJIeHCTBHE Ha oOpaboTBaeMmusi 00EKT. 3a MOCTHraHe Ha JAOOpU pe3yaTaTd U HHUCKH
TEXHOJIOTUYHU CKOPOCTH ca HEOOXOAUMH [TOBEUYE EHEPIUs U MO-MOIIHU TpakTopu. Ta3u cratus
NPEJCTaBs PE3Yy/ITaTH OT HAKOU OCHOBHHU XapaKTEPUCTUKU Ha rOpcku ¢pe3oB arperat PT-400,
¢ myntudpyHkimoHanHa ropeka ¢pesa FAE 300/S. IlpoyuBaHeTo € WM3BBPIIEHO B ONMHTHHU
TOIOJIOBY IJIOUIM M CeuMIla Mo nopeuynero Ha peka /lynaB B CeBepo3amaJHusi pernoH Ha
benrapus. 3a nenute Ha M3CIEABAHETO Ca OINPENCIICHH CIEJHUTE MapaMeTpU: pa3xoj] Ha
rOpPHUBO, CKOPOCT Ha paboTa U €KCIIOATAL[MOHHA TPOU3BOANUTEIHOCT Ha ()PE30BUS arperar Mnpu
orpezenieHu ycioBus: 1/ pa3npo0siBaHe Ha MbHOBE ¢ quameTpu A0 dep = 65 cm, MyT4rpaHe Ha
JTBPBECEH OTIAJ, M3ABHKA W XpacTu ¢ BUcoumHa 2,5-3,0 m; 2) ¢pe3oBaHe Ha MouyBaTra Ha
neyoounHa 0,5 m. [lomydenuTe pesynaTaTu me ObIaT MOJE3HH 3a IMO-IIBJIHO ONpEACNIsTHE U
YCTQHOBSIBAHE HA TEXHOJOTMYHHUTE BB3MOXHOCTH M IPOM3BOJUTEIHOCT HA H3CIEIBAaHUS
crienManu3upan (ppe3os arperar.

I8.16
Innovation in woodworking industry and engineering design, 2016, Vol V, Nel/(9): 82-92
ANALYSIS OF THE DEWINGING PROCESS ON SCOTS PINE SEEDS WITH
SMALL DIMENSION DEWINGER
Konstantin Marinov

Abstract

In recent years, in Bulgaria there is a tendency to reduce the yield of seeds of conifers. This
implies a more efficient use of machines with less power and performance. The forest seed
producing stations in the country are equipped with small-sized dewingers "Unitech", but at
this stage we still lack research and data to work with seeds of Scots pine. In the present work,
a study has been conducted and an analysis has been made on the dewinging process of the
Scots pine seeds (Pinus silvestris L.) with a small-sized paddle dewinger "Unitech". As a result,
functional dependencies have been identified, which express the relationship of the rotation
speed of the working bodies and the duration of the process on the quality of the harvested seeds
and the operating performance of the machine. On this basis, the optimal process parameters
have been established and specific modes of dewinging of Scots pine seeds have been proposed.
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The obtained results have an applied science nature in the field of forest seed production and
the design of machines for dewinging of seeds.

AHAJIN3 HA ITPOLECA HA OBE3KPUJIABAHE HA CEMEHA OT BAJI BOP C
MAJIOTABAPUTEH OBE3KPHUJIMTEJI
Koncrantun MapuHoB

Abstract

I1pe3 nocnexnuTe rogunu B bearapus ce HaOnronaBa TeHISHINS KbM HaMalsiBaHEe 100MBa Ha
CeMEHa OT UIJIOJIMCTHU AbpBeTa. ToBa mpenonara mo-e()eKTUBHO M3IIOJI3BAHE HA MALIMHU C
M10-MaJIKa MOIIHOCT ¥ MIPOU3BOAUTEIHOCT. [ OpPCKUTE CeMENPON3BOICTBEHH CTAHIIMY B HAIlIaTa
cTpaHa ca 000py/ABaHU ¢ MajorabapuTHU 00e3Nnapa3suTUTENH ,, Y HUTEX ’, HO Ha TO3M €TaIl BCce
olIle JIMTICBAT M3CJICBAHMS U JaHHU 3a TAXHATa paboTa u 00paboTka Ha ceMeHa ot Osu1 60p. B
HacTosmara padora € MpOBEeIeHO M3CJIEABaHE M aHAIU3 Ha Mpolieca Ha 0Oe3KpUiIsBaHE Ha
cemeHa ot 0su1 60p (Pinus silvestris L.) ¢ manorabapuren nonatkoB o0eskpunuten "Unitech".
B pesynTar Ha TOBa ca ycTaHOBEHH (YHKIIMOHAIHH 3aBUCUMOCTH, KOMTO M3pa3sBaT Bpb3KaTa
MEXJy CKOpPOCTTa Ha BBbPTEHE Ha pabOTHUTE OpPraHd M MPOIBIDKHTEIHOCTTA Ha TpoIeca,
Ka4yecTBOTO Ha 00E3KPUJICHUTE CEMEHa M eKCIUIOATAllMOHHUTE TOKa3aTeny Ha MammHara. Ha
Ta3d OCHOBA Ca YCTAaHOBEHU ONTHUMAJIHUTE MapaMeTpu Ha Tpoleca M ca MpeIoKeHH
cienn(pUIHN PeXKUMHU Ha 00E3KpUIIIBaHE HA ceMeHa oT Osu1 Oop. [Tomyuenure pezynratu umar
HAYYHO-TIPHJIO’KEH XapakTep B 001acTTa Ha TOPCKOTO CEMENPOU3BOICTBO M IPOSKTHUPAHETO HA
MaIlIHH 32 00e3KpHIIsBaHE Ha CeMEHa OT UIJIOJIMCTHU IbPBECHU BHJIOBE.

I8.17
Management and sustainable development, 2017, Vol. 63, Ne 2: 45-53. ISSN 1311-4506
FUEL ECONOMY OF FORESTRY MILLING UNIT FOR SITE PREPARATION
FOR AFFORESTATION OF POPLAR CULTURES
Velika Jordanova, Konstantin Marinov

Abstract

Introducing and putting into operation of modern and innovative machines in the production
process for afforestation of forest areas is a dynamic process. Respectively with the newly
introduced machines the technologies and schemes for soil preparation and afforestation are
updated and modernize. To achieve better results from the implementation of new technologies
is required to reduce the labour costs and the total number of used machines, to minimize overall
energy costs, including fuel consumption and to improve environmental and ergonomic
performance of the process. This work presents a relatively new technology for afforestation
with intensive poplar cultures in our country. For the purpose are examined some general
technical and economic indicators of milling technology unit ,,PT-400” consisted of self-
propelled energetic crawler ,,PT” with chain suspension system and engine ,,CAT C-13”, with
a capacity of 320 kW, and specialized multipurpose forest cutter ,,FAE-300/S”. The machine
was purchased and implemented into operation in 2013 from Northwest Regional Forestry
Enterprise ,,Vratza”. To achieve the objective of the study are planned and carried out
experimental observations in operational sites for afforestation with intensive poplar cultures
located along the Danube River within the territory of Kozloduy city and Dunavtsi city. A plan
of the experiment is developed and a number of experimental plots with predefined production
conditions were set. As a result of the conducted study and after processing the obtained
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experimental data were established relative fuel consumption and fuel efficiency of the research
milling aggregate, under certain technological schemes and input operating parameters. The
results show that at 3rd speed gear and highest speed of the milling drum, the operating speed
and the productivity are highest — respectively 1.412 km/h and 3.318 dka/h. An optimization of
the operating modes by the technical criteria method is proposed. It has been found that the
optimum fuel consumption is when operating at 2nd speed gear and maximum speed of the
milling drum (500 min™!). In this case the fuel consumption will be 21.26 1/dka, with at least
3.42 1/dka lower than operating at 3rd gear. The fuel consumption per hour at 1st speed gear is
lowest — 63 1/h, but the total operating productivity is also lower — 2.47 dka/shift. This study is
innovative and applicable to science, and the results can be used in the deployment and
operation of modern machines and technologies for soil preparation for afforestation with
intensive poplar cultures

I'OPUBHA UKOHOMHUYHOCT HA 'OPCKU ®PE30OB ATPETAT 3A
MOYBOIMOAT OTOBKA ITPU Cb3IABAHE HA TOIIOJIOBU KYJITYPU
Bemuka Mopnanosa, Koncrantun Mapusos

Pesrome

BbBexkganeTo B eKcIIoaTanusi Ha CbBPEMEHHU M MHOBATMBHU MAIlMHU B MPOU3BOJICTBEHUS
MpoleC Ha 3aliecsiBaHEe HAa TOPCKM IUIONMIM € IWHAMUYEeH mpolec. B choTBeTCTBHE C
HOBOBBBEJICHUTE MAIIMHU ce€ OOHOBSABAT W OCHBPEMEHSBAT TEXHOJOTHMUTE M CXEMHUTE 3a
MOYBOMOJTOTOBKA U 3ainecsaBaHe. [locTuranero Ha mo-n1o0pu pe3ynraTtu OT BHEAPSABAHETO Ha
HOBUTE TEXHOJOTHH M3UCKBA HAMAJISIBAHE PA3XO0JIUTE HA TPYA U 001IKs Opoil Ha U3MOJI3BAaHUTE
MalIMH{, MUHUMHU3UPaHe Ha OOIIMTEe €eHePTUHU pa3X0/11, B TOBA YMCIIO pa3Xo/1a Ha TOPUBO, U
mo100psiBaHe HAa €KOJIOTUYHUTE U €prOHOMHYHHUTE MOKAa3aTeIM Ha TEXHOJOTHYHMS Tporec. B
HacTofIaTa paboTa € MpelcTaBeHa €JHa CPaBHUTEIHO HOBA TEXHOJOTHS 3a 3allecsiBaHe C
MHTEH3WMBHHU TOIOJIOBU KYJITYpU B HallaTta CTpaHa. 3a IedTa ca M3CJeIBaHU HAKOU OCHOBHU
TEXHUKO-UKOHOMUYECKH TTOKa3aTesn Ha Ppe30B TexHosorudeH arperat ,,PT-400”, cecros ce
OT CaMOXOJiHa eHepreTuyHa mammuHa ,,PT” ¢ BepuxHa xomoBa cucrema u asuraren ,,CAT C-
137, ¢ momHOcT 320 kW m cnenumanusupana mynTudyHKIHOHaAIHA Topcka ¢pesa ,,FAE-
300/S”. MammuHaTa € 3aKyrneHa W BHeJApeHa B ekcrutoaTaius npe3 2013 roguHa oT ropcKoTo
CeBepozanaHO AbpXKABHO Opearpusitue ,,Bpana®. 3a nmocturane Ha 1ejiTa Ha U3CIEABAHETO
ca TUIAHUpaHW ¥ TIPOBEACHU CKCIICPUMEHTAIIHA HAONIOJCHUS B ONUTHU OOEKTH,
MPEJICTaBIsABAIIM MPOOHU IUIONIM 3a 3aJeCSIBaHEe C WHTEH3WBHU TOIMOJOBH KYITYPH II0
nopeunero Ha p. JlyHaB, Ha Tepuropusrta Ha rp. Koznonyii u rp. lynasuu. Pazpaboten e mian
HA EKCIEPUMEHTa W Ca 3aJI0KEHU OMpeselieH Opoil OMUTHH YYacThIU C IPEABAPUTEIHO
neUHUPAHU TPOU3BOACTBEHH YyCiIOBUS. OT TMpOBENEHUTE ONUTHU HAONIOACHUS U
00paboTeHUTE EKCIIEPUMEHTATHH JTaHHU Cca TOJy4YeHH KOHKPETHH Pe3ylTaTH, Bh3 OCHOBA OT
KOUTO Ca YCTAaHOBEHHW OTHOCHUTEIHHS pa3XoJ Ha TOPUBO M TOpUBHATa €(EKTUBHOCT Ha
W3CIIeABAHMSI arperar, Mpu OMPE/IeICHN TEXHOJIOTUYHHA CXEMHU U BXOJAHH Pa0OTHU MapaMeTpu
Ha oOekTa Ha u3cneaBane. Taka HanmpuMep pe3yaTaTuTe MoKa3BarT, 4e npu 37 npeaaBKa 1 Hail-
BHCOKA CKOPOCT Ha Oapabana 3a ¢pesosade (500 min'), ckopoctra Ha pabota H
MIPOM3BOIUTEITHOCTTA ca Hal-BUCOKH — chOoTBeTHO 1,412 km/h u 3,318 dka/h. Ilpennoxxena e
ONTHMMU3ALIMS HA PEKUMUTE Ha paboTa MO0 METOa HA TEXHUYECKUTE KPUTEPHUH. Y CTAHOBEHO €,
4e ONTUMAaJIHUS Pa3Xo/l Ha TOPUBO Ce MoJy4yaBa pu paboTa Ha BTOpa IIpeJaBKa U MaKCUMaJlHa
ckopocT Ha (ppe3osus H6apaba (500 min™'). B To3u cnyuyaii pasxoxsT Ha TopHBo 1mIE OB1e 21,26
1/dka, ¢ oxomo 3,42 1/dka mo-Hucko ot paboTa Ha Tpera mpenaBka. YacoBHAT pa3xona Ha
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TOPUBOTO TIPH ITbPBa CKOPOCTHA MpeaaBKa € Hal-HUCHK — 63 1/h, HO oOmara omepamnnoHHa
MIPOU3BOJIUTEIIHOCTTA ChIO € mo-Hucka — 2,47 dka/cmsna. Hacrosimiero u3ciieBaHe nma
WHOBATHBEH M HAYYHOIPUIIOKEHO XapaKTep, a MOTYICHUTE Pe3yATaTH MOTaT Jia Ce U3MOI3BatT
B 00JIaCTTa HAa BHEIPSBAHETO M €KCIUIOATAIMATA HA CHhBPEMEHHU MAITMHHU M TEXHOJOTHH 32
MTOYBOMOITOTOBKA MIPH Ch3/laBaHe HA MHTCH3UBHH TOTIOJIOBH KYITYPH.

I8.18
Management and sustainable development, 2017, Vol. 63, Ne 2: 83-91. ISSN 1311-4506
ENERGETIC AND POWER PARAMETERS OF FORESTRY TILLERS
Konstantin Marinov

Abstract

The specialized forestry tillers are increasingly widely used for preparation of forest land for
reforestation in several EU countries, Russia, USA and Canada. For several years, such
machines are already in use in Bulgaria. These machines have a big range of opportunities for
management of the technological process, but they also require higher energy costs. An
experimental and theoretical study to determine the energy consumption and power to drive
forestry tillers for soil preparation of poplar clear cuts was conducted in the present work. The
fuel and energy consumption in the process of deep tilling of medium heavy alluvial soils was
determined. Functional dependencies to determine the energy costs of the milling machines at
given modes and working conditions were determined. New analytical dependencies and
equations for determining the power to drive the forestry tillers were proposed. The relative soil
resistivity of the medium heavy alluvial soils at deep milling up to 50 cm, depending on the
basic kinematic parameter of the mills — A=v./v, was defined.

EHEPTETUYHU U CUJIOBU TAPAMETPU HA TOPCKUTE ®PE3U
Koncrantun MapuHos

Pesrome

Crnenanu3upanuTe TOpCKU (pe3u BCe MO-IIUPOKO CE M3IMOJI3BAT 3a MOATOTOBKA HAa TOPCKU
oy 3a 3anecsBaHe B peauua crpanu B EC, Pycusa, CAILl u Kanana. Ilpe3 nocnennure
HSKOJIKO TOJMHH TaKWBa MAIIMHU CE W3IOJI3BAT Beue W B Hamata ctpaHa. Hapen ¢ Bucokure
KayeCTBEHH U TEXHOJOTMYHH TOKa3aTenu, (pe30BUTE MAIIMHH CE OTJIMYaBaT M C BUCOKHU
eHepruitHu pazxonu. I'opckute ppe3u H3UCKBAT CPABHUTETHO MO-TOISIMO KOJIMYECTBO CHEPTUs
¥ MOIIHOCT 3a 3aJBWKBaHe Ha paboTHUTE opraHu. B Hacrosimata pabora ca mpeacTaBeHH
pe3yaTaTd OT EKCIEPHUMEHTAIIHO W TEOPEeTHYHO H3CJIeBAaHE Ha pa3xoAa Ha EHEeprus M
HeoOXouMaTa MOITHOCT 3a 3aJ[BIKBaHe Ha MyITHGYHKIMOHATHA ropcka (ppeza FAE 300/S-
225 3a MOYBOIOJAIOTOBKAa HAa TOPCKHM CEUHMINA. 3a LIeJITa € ONPENeSIeH pa3xoja Ha FOPUBO U
M3pa3xoJ/iBaHaTa eHeprus oT ¢pes3aTa 3a pa3ApoOsiBaHe U MyTUHMpaHe Ha AbPBECHMHA U IbHOBE
B TOTIOJIOBH CEUHIIA, U 32 IBI00Ka OCHOBHA 00paboTKa Ha mouBaTa. OT MOJyYEeHUTE pe3yaTaTH
ca u3BelACHM (YHKIMOHATHU 3aBUCUMOCTH 3a H3pa3siBaHE Ha EHEPrUHHUTE pazxoau 3a
MOYBOMO/IOTOBKA HA TOPCKHU TUIOIIM B 3aBUCUMOCT OT ONEPATUBHUTE PEKUMU U YCIOBUATA Ha
pabota Ha (pe3aTa. B3 ocHOBa Ha Te3u pe3ynTaTH ca U3BEIEHU HIKOM Ba)KHU aHAIUTUYHU
3aBUCHUMOCTH U eMNIHUpUYHH (OpMyJIH 3a ONpeleNsHe Ha HeoOxoaumaTa MOIIHOCT 3a
3aBWKBaHEe Ha ropckutTe ¢pesu. Ilpennoxkenn ca HOBU aHAIUTUYHU 3aBHCHUMOCTH U
ypaBHEHHUS 3a ONpefelisHe MOILIHOCTTAa 3a 3a/BIKBaHE Ha ropckute ¢pesu. OmpeneneHo e
OTHOCHUTEIIHOTO CHIIPOTUBJICHUE HA CPETHO TEKKH aTyBHAJIHU MOYBU MPHU IBIOOKO (ppe3oBaHe
10 50 cm B 3aBHCHMOCT OT OCHOBHHUSI KMHEMAaTHUEH IMapaMmeTbp Ha (pesure — A=Vo/Vp.
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[lonydyenure pe3yaTaTu Morat Ja HaMepAT MPWIOKEHHEe B o00JlacTTa Ha TeopusTa,
MPOEKTUPAHETO M MPOU3BOACTBEHATA €KCIUIOATAllMs Ha CIECLUATM3UPAHUTE TOPCKU (pe3u u
Mymdepu. IlpoBeneHoTo u3cinenBaHe MMa HaydeH M HAYYHOIIPWIOKEH XapakTep U €
MHOBATHBHO 32 HallaTa FOPCKOCTONIAHCKA HayKa U MPaKTUKA.

I'8.19

VYnpasnenue u yctonuuBo passurtue, Vol. 67, Ne 6/2017(67): 126-136. ISSN 1311-4506

HOBA MEXAHU3UPAHA TEXHOJIOI'US 3A CBb3JJABAHE HA TOITIOJIOBHA

INJIAHTAIYHA B CEBEPO3AIIATHO J1bP)KABHO IMPEJANNPUSTUE BPAIIA

Koncrantun Mapunos, Upan MBanos, Bemuka Mopnanosa, Jiumursp ITeen

Pe3rome
MexaHu3MpaHUTE TEXHOJIOTUH 32 Ch3/1aBaHE U OTTJIEXK/IaHEe HA UHTEH3UBHU TOIOJIOBH KYITYpHU
Ce OCHOBaBaT Ha OIpe/ieNieHa CUCTEMa OT MAIlTMHU 32 TTIOYBOIOITOTOBKA, CaJicHe Ha (PUIaHKUTE
U OTTJICKIaHe Ha Kynrypure. [IpunaraneTo Ha MO-WHTEH3WBHA arpOTEXHHUKA € BAXKEH (PaKkTop
3a MOBHUIIaBaHE MPOM3BOAUTEIHOCTTA HA KYATYpUTE M J0OWBA HAa IBPBECHHA OT CIMHUIIA
wionl. B Hacrosimara pabota e pazpaboTeHa elHa HOBa TEXHOJOTUYHA CXeMa U CHUCTEMA OT
MaIllMHU 3a Ch3[laBaHE M OTTJICKIAHE Ha TOIMOJOBM KYITYpH B Halllara crpaHa. B Hes ca
M3M0JI3BaHU ChbBPEMEHHU MAIIMHU 32 MTOYBOMOATOTOBKA, CaJIEHE U OTTJICK/IaHE Ha KYJITYpHUTE.
Crnen BHeapsiBaHE HA HOBAaTa TEXHOJIOTHS M CHUCTEMa OT MAIllMHU 32 Ch3JaBaHE Ha TOIMOJIOBHU
mnantaiuu Ha Teputopusita Ha [I1 ,,C3JIII” Bpana, nenata Ha Ch3IaJCHUTE KYITYypH €
HamaneHa g0 870 nB/dka, xoero e c¢ 21,7% mo-mManko B CpaBHEHHME C TpaaWIIMOHHATA
TEXHOJIOTHS, U3TOJI3BaHa B pailoHa. B chIIOTO BpeMe € mojao0peHo KauyecTBOTO Ha paboTa,
KOETO C€ YCTAaHOBSIBA OT MO-BUCOKUTE PACTEKHU MOKA3aTEIM HA MIIAIUTE KyATYypH. 3a HOBaTa
TEXHOJIOTHSI € pa3paboTeHa pa3zyeTHa TEXHOJIOTMYHA KapTa, C MOAPOOHO OMHCaHUE Ha
OTJICTTHUTE TPOU3BOJACTBEHU ONEPAIMK, BPEMETO U Pa3XOJHWTE 3a TAXHOTO M3BBpIIBaHE. B
3aKJII0OYEHUE € HAalpaBeHa OIICHKA Ha TEXHOJOTUYHUTE U TEXHUKO-UKOHOMUYECKUTE TOJI3H OT
MpUJIaraHeToO Ha HOBaTa TEXHOJIOTHSI.

NEW MECHANIZED TECHNOLOGY OF POPLAR PLANTATION
ESTABLISHMENT IN NORTWEST STATE FORESTRY VRATSA
Konstantin Marinov, Ivan Ivanov, Velika Jordanova, Dimitar Peev

Abstract

Mechanized technologies for establishment of intensive poplar plantations are based on defined
system machines for tillage and cultivation. The application of intensive agrotechnics to ensure
high productivity of forest cultures and increasing the yield of poplar wood per unit area is an
important factor. A new technology and system of machines for establishment and growing
poplar plantations in our country in this work is presented. The basis of this system modern
milling machines for preparing areas for planting and tillage are included. After the introduction
of new technology and system machines experimental trials to determine the quality of work
and labour costs on separates technological operations are made. Based on the results, the
relative cost of established cultures was determined. Schedule technological maps for
establishment and growing poplar plantations under certain conditions of production are
developed for new technology. An appraisal of qualitative and quantitative indicators of
individual manufacturing operations is made. A comparative analysis of technological and
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technical-economic indicators between new and formers technology for establishment and
cultivation of poplar plantations in Bulgaria has been carried finally.

I'8.20
Collection Scientific Works 28-th International Conference ,,Management and Quality” for
Students and Young Scientists’ 2019, 10=11 May 2019, Trakia University — Stara Zagora,
FTT-Yambol: 43-52. ISSN 2603-4395
QUALITY ANALYSIS OF THE SOIL PREPARATION BY FORESTRY TILLERS
Konstantin Marinov, Konstantin Kostov

Abstract
In the present work a study of the quality indicators of soil preparation for afforestation with
specialized forestry milling machines has been carried out. The study was conducted in a non-
renewable forest lands and clearings in the area of State Forestry “Dobrich” and State Forestry
“Lom”. The quality of wood biomass mulching in clearings was determined by assessing the
fractional composition of wood chips in the treated area. The study was carried out with FAE-
UML/SSL forestry brush cutter and FAE 300/S multitask forestry tiller (rotovator). The quality
of soil treatment is determined by estimating the granulometric composition of the treated soil
after a single treatment by FAE 300/S and FAE SSM/HP 250 forestry tiller.

AHAJIN3 HA KAYECTBOTO HA ITIOYBOIIOAI'OTOBKA C 'OPCKHU ®PE3UN
Koncrantun Mapunos, Konctantun Koctos

Pe3rome

B nacrosimara paGora e u3cielBaHO KaueCTBOTO HA TOYBOMOJTIOTOBKA 3a 3ajecsiBaHEe Ha
TOPCKH TUIOMIH ChC CTICIUATNU3UPAHN TOPCKU (pe3u U mymuepu. M3cneaBaHeTo € mMpoBEACHO B
HEBBH300HOBEHU IUIOIIN M ceuunina Ha paiona Ha ,,JI['C Hoopuu“ u ,,JII'C Jlom™. KauecTBOTO
Ha MYJTYMpaHE HA IBPBECHHS OTMAJ € OMPEICICHO upe3 OlleHKa Ha (PpaKIMOHHHS ChCTaB Ha
Tpeckute. M3cnenBaHeTo € mpoBeleHO ¢ Topcku xpacrtope3 — mymuep FAE-UML/SSL u
mynaTudyHKImoHanHa ropcka ¢pesa (poroBarop) FAE 300/S. KauectBoTo Ha 00paboTka Ha
MoYBaTa € ONMpeAeNICHO Ype3 OlEHKAa Ha TPaHyJIOMETPUYHHS ChCTaB Ha 00pabOTeHaTa MmouyBa

cien eqHOKpaTtHO (pe3oBaHe ¢ yHuBepcanmHa ropcka ¢pesa FAE 300/S u menuopatuBHaTa
¢pe3a FAE SSM/HP250.

I'8.21
VYnpasienue u ycroituno passutue, Vol. 79, Ne 6/2019 (79): 73-81. ISSN 1311-4506
TEXHUKO-UKOHOMHMYECKH CBOMCTBA HA TOPCKHUTE ®PE3H 3A
IMOYBOIIOAT'OTOBKA 3A Cb3/IABAHE HA UHTEH3UBHHU TOIIOJIOBHU
KYJITYPU
Koncrantun MapuHos

Pesrome
CpBpeMEHHHUTE TEXHOJIOIMHM U MAllMHM 3a CH3/1aBaHE HA MHTEH3UBHU TOIIOJIOBU KYJITYpHU C€
OCHOBABaT Ha BCE MO-IIMPOKOTO U3IOJI3BAaHE HA ropcKuTe (hpe3u. B cpaBHEeHUE ¢ U3MOI3BaHUTE
Jocera TPaJUIMOHHM TEXHOJOTMH Yy Hac, TOpPCKUTe (pe3n ce OoTiauvaBaT C BHCOKa
€KO0JIOTOCHOOPA3HOCT M MO-BHCOKHM TEXHOJIOTUYHHM KauecTBa. [Ipe3 mocienHuTe HIKOJIKO
roJvHu B pailoHa Ha CeBepo3anagHo abpxaBHo npeanpusarue — JI1 Bpana ce npuiara Hoa
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TEXHOJIOTUS 32 MOYBOIIOJArOTOBKA Ha TOIOJIOBH CEYHMIA, B KOSATO C€ M3MOJ3BAa CAMOXOJEH
¢dpe3os arperar — monen PT-400, a ot 6;mm30 roguHa u BTopu TakbB arperat — PT-300. Te ca
cHabneHu ¢ MynTudyHKIMOHAIHU Topcku ¢pesu, moaen FAE-300/S. Tesu ¢pesu morar aa
U3IIBJIHABAT BCHYKM TEXHOJOTWYHM OIEpalldd 3a IOYBOMOATOTOBKA, OT IOYMCTBAHE Ha
CeuuInaTa OT JbPBECEH OTIAJ U CTOSAIIA PACTUTEIHOCT, 0 OCHOBHA 00pabOTKa Ha MOYBaTa.
TexHOIOrMYHUTE BB3MOKHOCTH Ha ()pe3uTe B TOJIIMA CTETICH 3aBUCST OT YCJIOBUATA 3a paboTa
U XapaKTepUCTUKUTE Ha 3aJieCsIBaHUTE IUIOUIM. B Hacrosmara pabora ca NpeacTaBeHH
pe3yaTatd OT MPOBEJCHO M3CIEABAHE BBPXY TEXHUKO-UKOHOMHUYECKUTE CBOHCTBa Ha
mynaTudyHKImonaaHu ropcku gpesu FAE-300/S npu u3BbpIIBaHe HA OCHOBHU TEXHOJIOTHYHH
OTepaliy 3a TMOYBOMOJATOTOBKA HA TOMOJIOBU CEYHMINA. YCTAHOBEHH Ca €KCIUIOATallMOHHATA
YacoBa M JIHEBHA MPOHM3BOJUTEIHOCT Ha TOPCKUTE (pe3u U pa3xoAMUTe Ha TPy, MAIIUHHU U
TOPUBO TPH PA3JIMYHU XapaKTEPUCTUKU Ha 0OpaboTBaHMTE TOpcKkH ceummia. llomydenute
pe3yaTaTd MMaT Hay4HO-OOOCHOBaH XapakTep M Morar Ja ce M3MO0JI3BaT KaTo OCHOBAa 3a
ChCTaBsIHE Ha TEXHUUYECKH HOPMH 3a paboTa ¢ ropckute ¢ppesu. Te morat 1a ce U3moa3Bar 3a
U3rOTBSHE HA TEXHUKO-UKOHOMHUYECKU CINEeHU(PHUKAIMKU 32 MOYBONOATOTOBKA HAa TOIMOJIOBH
CEeuuIlla CbC CbBPEMEHHU TOPCKU (HPe3U U MyJIUEepH.

TECHNICAL AND ECONOMIC PROPERTIES OF FORESTRY MILLING
MACHINES FOR SOIL PREPARATION OF POPLAR PLANTATIONS
ESTABLISHMENT
Konstantin Marinov

Abstract

Modern technologies and machines for poplar plantations establishment are based on the
increasingly widespread using of the forest milling machines. Compared with the currently used
traditional technologies and machinery in our country, milling machines are more
environmentally friendly and have higher technological qualities. Over the past few years in
the forest land of Vratsa Northwest State Forestry apply new technological scheme for soil
preparation poplar clearings, which uses self-propelled milling unit — model PT-400, and for
one year already a second such unit — PT-300. Both machines are equipped with FAE-300/S
multipurpose forestry tiller. These machines can be used to perform all technological operations
in the soil preparation process — from poplar clearings cleaning of left slash, and standing tree,
and shrub vegetation, to soil tilling before the sapling planting. In this work are presented results
of the study on technical and economic properties of multifunctional forestry tiller (cutters)
FAE-300S for perform basic technological operations for soil preparation poplar clearings.
Operating hours and productivity of forestry tillers (cutters), and costs of labour, machinery and
relative fuel at different forest clearings and working conditions were established. The results
obtained are scientifically sound and can be used as a basis for drawing up technical norms for
working with forestry milling machines — cutters and tillers. They can be used for preparation
of the technical and economic specifications for soil preparation of poplar forest clearings with
modern forestry tillers and mulchers.

I8.22
VYrnpasnenue u ycronuuBo pazsutue, Vol. 79, Ne 6/2019 (67): 89-93. ISSN 131-4506
AHAJIN3 HA KHHEMATUYHUTE U AIUHAMUWYHU TAPAMETPHU HA
MNAJIOEBUTE OBE3KPUINTEJIN 3A IOBUB HA CEMEHA
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Koncrantun Mapunos

Pesrome

[TanmeBute OOE3KPWIUTENH C HENPEKHCHATO JEHCTBHE, padOTEHIM IO CYXHs METOJ] Ha
00e3KpuIIsiBaHEe Ha CEMEHa OT TOPCKHU JHPBECHH BUIOBE, ca CHAOJCHH C BHHTOBO-ITHEKOBU
MexaHnu3Mu. Te3n MexaHu3MU ocUrypsBaT HCIPCKbCHATUSA MMPOLCC HA ABUIKCHUC HAa CCMCHATa
)41 HGOGXO,Z[I/IMOTO HaJIATAHC 3a Pa3KbCBAHC U PA3ACIAHC HAa Kpuilara. B HaCTOoAIINA MOMCHT
KMHEMAaTUKaTa Ha TO3U MPOILEC B MANIEBUTE OOE3KPHIUTENH € HEJOCTAThYHO MPOYUEH.
CKOpOCTTa N HATUCKBT BBPXY CCMCHATA B MHOI'O T'OJIIMa CTCTICH BJIMAC BbPXY KaUCCTBCHUTC U
KOJIMYCCTBCHUTEC IIOKA34aTCJIM Ha IMponeca. OHpC,Z[eJBIHCTO Ha OCHOBHUTEC KHHEMAaTHU4YHU
rapamMeTpH, B CbOTBETCTBHE C XapaKTepa U YCIOBHTA Ha MPOIEca, MPEACTABIISIBA ONPeIeTeH
HAayY4YCH UHTCPCC. B HACTOAIIOTO U3CJICABAHC € U3BBPIICH TCOPCTUYUCH aHAJIN3 U Ca YCTAHOBCHU
OCHOBHHUTC KMHCMATHYHU U JUHAMHWYHU NapaMCTpU Ha ABUKCHHUCTO HAa CCMCHA B INIHCKOBUTC
MEXaHU3MH Ha nanueBure obe3kpuwiurenu. Ilomydenure pesynratm moraT ga Obaar
M3IOJI3BaHu B 001acTTa HA HAYYHUTE U TEXHOJOTUYHHUTE U3CIIEABAHUS B CEMe00MBa.

ANALYSIS OF THE KINEMATICS AND DYNAMIC PARAMETERS ON THE
PADDLE DEWINGERS FOR SEED EXTRACTION
Konstantin Marinov

Abstract

Paddle unceasing dewingers, using the dry method, are supplied with screw mechanism. Theses
mechanisms realize process of the seeds moving. They ensure needed pressure and conditions
for rupture and separation the wings of the seeds. In the present time kinematics of dewinging
process with this type of machines is insufficient investigated. It is known that the speed of
motion to the seeds in great degree influences on the qualitative and quantitative indexes of the
process. Determining to main kinematics parameters, in correspond with the character and the
conditions of the process, consisted in determined sake with scientifically and practically
character. In the present study some of the basic kinematics and technological parameters at the
seed mowing on the screw mechanisms are determined. The ascertained parameters are able to
purpose in a scientific and technological research area of seed extraction.

I'8.23
VYnpasienue u ycroitunBo pazsutue, 2022, Vol. 97, Ne 6: 73-85. ISSN 1311-4506
ONITUMM3AIIUA HA PABOTHUTE PEXKUMU HA CEMEYUNCTAYHA MAILIMHA
3A OB HA CEMEHA B I'OPCKH PA3CA/JHUK ,,JIOKOPCKO*
Koncrantia Mapunos, Munen VBaHos.

Pesrome

HoBara nuHus 3a Mpou3BOACTBO Ha KOHTEHHEPHU (PUIaHKH B TOPCKU pa3cajHUK ,,JIOKOpcko*
e obopyaBaHa ¢ MOAYJ 3a TOYEH IOCEB Ha CEMEHa OT WIJVIONIMCTHH TBbPBECHHM BHJIOBE. 3a
OCUTYpsIBaHE Ha KaUYECTBEHU CEMEHA 3a TOUYEH IOCEB, B TEXHOJIOIMYHMSA Mpoliec Oe BHeIpeHa
HOBa ChbBPEMEHHA MaIllMHA 32 [MOYUCTBaHE M copTUpaHe Ha ropcku cemena ,,.BCC Cleaner &
Seed Sizer“. Ha To3u eTan o6aue, Bce oIl JTUINCBAa HEOOX0IMMAaTa HHCTPYKIIHS C TTOAXOSIIN
PEKUMU U TapaMeTPH 3a HAaCTpoiKa 1 padoTa ¢ MHEBMOCENapaTopa Ha MalllnHaTa 3a 1001B Ha
CEMEHA OT HallM MECTHU IBPBECHHM BHJOBE. B pe3ynTaT Ha TOBa Bb3HHMKHAXa 3HAYMTEIIHU
npoOJaeMH MpU eKCIUIoaTalusl Ha MallMHATa M OCUTYPSBAHETO HAa CEMEHAa C HEOOXOAUMUTE
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MMOCEBHU Ka4yecTBa. 3a Jia Ce yCTAaHOBST ONTUMAIHHUTE PEXKUMHU 3a paboTa Ha MTHEBMOCENapaTopa
3a 10OWB Ha BHUCOKO KadeCTBEHHM CEMEHa, B Hacrosmara padora Oe MpoBeIeH aKTHBEH
EKCIIEPUMEHT ChC CEMEHA OT YepeH 00p 1 OOMKHOBEH CMBPY B TOPCKH pa3caaHuk "JIokopcko".
N3cnenBano Oe BAMSIHMETO HAa OPraHHUTE 3a YIpPAaBIEHHWE HA CKOPOCTTa Ha MOJaBaHE Ha
MaTepuasa U CKOpOCTTa Ha BB3AYIIHUS TOTOK B pa0OTHUS KaHAT HA THEBMOCETapaTopa BbpXY
KAauecTBOTO Ha JOOMTHTE CEMEHa M OINepalrOHHATa MPOW3BOAUTEIHOCT Ha MamuHaTa. Ot
MOJTYYEHUTE PE3YNITATH Ca U3BEICHU PETPECUOHHU MOJIEIH 32 ONpEIeIITHE HaYMHA Ha BIIUSHUC
Ha OpraHUTE 3a YIpaBlIEHHUE BbPXY U3CIECABAHUTE MapamMeTpu. Bb3 OCHOBA Ha T€3W MOJIEIH €
W3BBPIICHA IIeJIeBa ONTUMU3ALMS M Ca ONpEACNCHH ONTHMAIHUTE PEeKUMHU Ha pabora Ha
MHEBMOCemapaTopa 3a J0OMB Ha IHIHO3BPHECTH KA4YeCTBEHHW CEMEHa OT 4YepeH Oop u
OOMKHOBEH CMBPY.

OPERATING MODES OPTIMIZATION OF SEED CLEANING MACHINE FOR
SEEDS EXTRACTION IN THE LOKORSKO FOREST NURSERY
Konstantin Marinov, Milen Ivanov

Abstract

The automated line for production of container seedlings in Lokorsko forest nursery is equipped
with a module for precise sowing of seeds of coniferous tree species. To ensure quality seeds
for accurate sowing, a new modern “BCC Cleaner & Seed Sizer" machine in the technological
process was implemented. At this stage, however, there is still a lack of the necessary instruction
with appropriate modes and parameters for setting up and operating the pneumoseparator of the
machine for extracting of seeds from our native tree species. As a result, significant problems
arose related to the operation of the machine and the provision of seeds with the required sowing
qualities. In order to establish the optimal operation modes of the pneumoseparator for the
production of high quality seeds, in the present work an active experiment with Austrian pine
and Norway spruce seeds in the Lokorsko forest nursery was conducted. The influence of the
control bodies of the feed rate of the material and the speed of the air flow in the working
channel of the pneumatic separator on the quality of the obtained seeds and the operational
productivity of the machine has been studied. From the obtained results regression models for
determining the way of influence of the control bodies on the studied parameters were derived.
Based on these models, target optimization has been carried out and the optimal operating
modes of the pneumoseparator for extraction of wholegrain quality seeds from Austrian pine
and Norway spruce have been determined.

HYBJHNKAIINHU B YY/KBUHA

I'8.24
Proceedings of the International Scientific Conference “Wood Technology & Product
Design”, Ohrid, 16-18 May, 2013: 10-17. ISBN: 978-608-4723-00-4
EXPLORING THE PERFORMANCE OF INDUSTRIAL AND LABORATORY
PRODUCED PELLETS
Zhivko Gochev, Konstantin Marinov, Martin Lieskovsky, Mihal Ferencik, Stanimir Stoilov

Abstract
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This article presents the methodology and results of experimental testing of the calorific value
and ash content of industrial and laboratory produced pellets. Studies were conducted in the
Department of Forest Harvesting, Logistic and Amelioration of the Technical University in
Zvolen.

IMPOYYBAHE HA E®OEKTUBHOCTTA HA MTIPOMUIIJIEHU U JIABOPATOPHO
IMPOU3BEJIEHU IIEJIETU
Kusko I'oue, Koncrantun MapunoB, Maptun JlneckoBcku, Muxan @epenunk, CTaHuMUp
Crounos

Pesrome
Tasu cratus MNpeaACTaBsa MCTOAOJIOTUATA U PE3YIITATUTC OT CKCIICPUMCHTAJIHOTO U3CJICIBAHC HA
KaJIOPUYIHOCTTAa W CBHABPIKAHUC Ha INCHICIT B HHAYCTPUAJIHO U na60paT0pHo MMPOU3BCACHU
nenety. [IpoyuBanusTa ca mpoBeJeHU B KareapaTa o JbpBogoOUB, TOTUCTUKA U MEIHOPALIHS
Ha TexHu4ecKus: yHUBEPCUTET B 3BOJIEH.

I'8.25
Journal of Agricultural Science and Technology B, 2017, Vol. 7, Ne2: 125-138.
DOI:10.17265/216-6264/2017.02.006. ISSN 2161-6264
COMPARATIVE ANALYSIS OF SITE PREPARATION COSTS OF POPLAR
PLANTATIONS ESTABLISHMENT BY VARIOUS TECHNOLOGICAL SCHEMES
Konstantin Marinov, Velika Jordanova

Summary

In this work, the costs for machinery and all means for site preparation of forest clearings for
afforestation with intensive poplar plantations were studied by applying various technological
schemes. For this purpose, three technological schemes (TSi, TS, and TS3), applying in
Bulgaria, were studied. By applying the respective technological scheme, the site preparation
was performed entirely with a milling aggregate PT-400, equipped with multifunctional forest
tiller FAE-300/S. The processes of shredding stumps, mulching clearing debris and bushes, and
primary tillage of the soil up to depth of 50 cm were examined. The survey was conducted in
poplar clearings along the river Danube, over alluvial moderately moist soil. A new
categorization of the poplar clearings is proposed depending on the operating conditions. The
performance of the milling unit and the relative costs for labor, machinery and means for site
preparation per unit area were defined. Depending on the category of poplar clearings, total cost
for site preparation applying the studied technology vary between 27.6 h/ha and 29.3 h/ha,
which at current prices of 53.5 €/h for the operation of PT-400 with FAE 300/S is between
€1,478/ha and €1,569/ha. To conduct comparative analysis of the new technology and the old
technologies under similar operating conditions, the relatively costs for site preparation of the
previously applied technologies which use rotary and tooth uprooter machines are defined.
According to the applied technological scheme and used machines in different categories,
clearings costs for land preparation vary between €1,230/ha and €3,300/ha. Based on
comparative analysis, it is designed a new technological scheme for afforestation with poplar
plantations in riverside clearings, where by ensuring high quality work, the costs for site
preparation become lower (24.2-25.9 h/ha) and thus cost from €993/ha to €1,084/ha is achieved.
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CPABHUTEJIEH AHAJIN3 HA PA3XO/JUTE 3A IOAI'OTOBKA HA IIVIOIUTE
3A Cb3JABAHE HA TOITIOJIOBU INIAHTAIIUA 11O PA3JINYHU
TEXHOJIOI'MYHU CXEMHU
Koncrantun Mapuno Bemnka Hopnanosa

Abstract

B paborara ca u3cienBanu pa3xoAUTe Ha MAIIMHU M CPEJCTBA 3a MOJATOTOBKA HA TUIOIIUTE B
TOPCKH CEUUIIA 32 3aJIeCSIBAHE C MHTEH3UBHH TOIOJIOBU KYATYPH Upe3 MpUIaraHe Ha pa3indHu
TEXHOJIOTUYHHA CXEMHU. 3a IeNTa € MPOy4YeHa CPaBHUTETHO HOBAa TEXHOJIOTHYHA CXeMma 3a
bearapus. [lpu nmpunaraneTo Ha Ta3W TEXHOJIOTMYHA CXEMa, MOJTOTOBKATa Ha IUIOIIUTE Ce
M3BBPIIBA U3LSIIO ¢ Ppe3oB arperat PT-400, o6opyaBan ¢ MHOrO( yHKIIMOHAIHA rOpcKa dpe3a
FAE-300/S. Pazrienanu ca nmporecure Ha pa3apo0siBaHe Ha MbHOBE M KOPEHH, TOUYNCTBAHE Ha
IBPBECEH OTMAJ OT ceuTa, U3IHHKU U XPACTH, 1 OCHOBHA 00pa0O0TKa Ha MOYBaTa Ha IHI00YHHA
10 50 cm. [IpoyuBaHeTO € MPOBEACHO B TOMOJIOBY CEUHIIIA IO TOPEYUETO Ha peka [[yHaB, BbpXy
alyBUAJIHU YMEPEHO BIIaXKHU MOYBU. B 3aBUCHMMOCT OT ycnoBusTa Ha paboTa (KOJIMYECTBO Ha
IbpBECEH OTMaJ, M3JBbHKUM U XpacTH) ce Mpejajiara HOBa KaTeropu3alus Ha TOMOJOBHUTE
ceunma: TSi, TS m TS3;. B pe3yarar Ha nOpoBEAECHOTO H3CIEABAHE € YCTAaHOBEHA
MIPOU3BOJIUTEIIHOCTTa HAa (PE30BUsI arperar U OTHOCUTEITHHUTE pPa3XoAud Ha BpeMe, Tpyd U
MalIMHM 32 TOJArOTOBKA Ha €IMHHUIIA IO 3a 3ajiecsiBaHe. B 3aBHCHUMOCT OT KaTeropusra Ha
CEUMIIeTOo, OOIIMTE Pa3Xxoau 3a MOJArOTOBKA Ha IUIOMIMTE MO HOBaTa TEXHOJIOTWYHA CXeMa
Bapupart ot 2,76 h/dka no 2,93 h/dka, xoeto npu Texymu neru ot 53,5 €/h 3a padota ¢ ppe3oB
arperat PT-400 u ¢pe3a FAE 300/S, e mexxny 147,80 €/dka u 156,90 €/dka. 3a uzBbspiiBane
Ha CpaBHUTEJICH aHaJIN3 MKy HOBATa U CTAPUTE TEXHOJOTHYHU CXEMH, B KOUTO C€ U3M0JI3BAT
3bOHU W3KOPEHUTENH, OyIA03epy U ITyTOBE-pUTOIBAYM, IPU KOHKPETHHU YCJIOBUS Ha paboTa
ca OmpejeseHH OTHOCHUTEIHUTE pa3XxoAd 3a MOATrOTOBKAa Ha riommre. B 3aBucuMocT oT
TEXHOJIOTUYHATA CXEeMa M M3MOJ3BAHUTE MAIIMHU, Pa3XOJUTE 3a TOJArOTOBKA HA IJIOLIUTE, B
TpUTE pa3IUyYHU KaTteropuu ceumina Bapupar ot 123 €/dka no 330 €/dka. B3 ocHoBa Ha
M3BOJUTE OT CPAaBHUTEIHUS aHAIN3 € Pa3pad0OTeHa HOBA TEXHOJIOTMYHA CXEMa 3a 3aJIeCSIBaHe ¢
WHTEH3WBHHU TOTIOJIOBH KYJATYPH B KpapEYHH CEUUIIIA, IPHU KOSTO YPE3 OCUTYPSIBAHE HA BUCOKO
KauecTBO Ha paboTa, pa3xouTe Ha BpeMe 3a MOATOTOBKA Ha TUIOIIUTE B PA3IMYHUTE KAaTETOPUN
ceunmia ce HamansBaT A0 2,42+2.59 h/dka, mpu koeTo KpaliHaTa IeHa HA €AMHUIIA TLIOI]
gpoctura cboTBeTHO 10 99,30 €/dka u 108,40 €/dka.

I'8.26
International Journal of Wood Science, Design & Technology, 2021, Vol. 10, Ne 1: 8-13.
ISSN 1857-8381, ISSN 1857-9140 (online)
A THEORETICAL ANALYSIS OF FORESTRY AND WOOD PROCESSING
MACHINES WITH SCREW DEVICES
Konstantin Marinov

Abstract
Forestry and wood processing machines with screw conveyors and screw presses for wood
chips and forest seeds have wide application in forestry and wood-processing industry.
Utilization of the screw devices is due to some advantages they ensure at executing the
technological processes, such as unceasing of the process, high productivity, low levels of
noise, dustless work, etc. The design of the screws is in accordance with determination of their
main kinematic and dynamic parameters. A great number of the elaborated constructions was
realized based on practical experience. The relatively complicated transportation of products
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into the screw mechanisms makes it difficult to express the process by mathematical means.
This fact defines the problems with deducing of analytical relationships for determination the
main parameters of these mechanisms. In the present work some basic cinematics and structural
parameters of the screw devices for processing and transportation forest seeds and wood chips
are deduced and proposed.

TEOPETUYEH AHAJIN3 HA TOPCKHU U I'bPBOOBPABOTBAIIIM MAIIUHMU C
IMHEKOBU YCTPOMCTBA
Koncrantun MapuHos
Pesrome

I'opckute 1 AbpBOOOPAOOTBAIM MANIMHYU C IIHEKOBH TPAHCIIOPTHOPU U IITHEKOBH TPECH 32
IBPBECEH YHWIIC M TOPCKU CEMEHa MMAT HIMPOKO MPHIOKEHHE B TOPCKOTO CTOMAHCTBO U
IBbpBOOOpabOTBaIaTa MPOMHUIILICHOCT. V3MM0I3BaHETO HA BUHTOBH YCTPOMCTBA CE€ IBJDKU Ha
HSIKOM TIPETUMCTBA, KOUTO OCUTYPSIBAT MPHU M3ITBIHCHUE HAa TEXHOJOTMYHHUTE TPOIIECH, KaTO
HaIpUMep: HEMPEeKbCHATOCT Ha TPOIleca, BUCOKA MPOU3BOAMTEIHOCT, HUCKM HUBA HA MIyM,
pabora 06e3 mpax u aAp. KoHCTpykiusTa Ha IIHEKOBETE € ChOOpa3eHa C OMPEACNITHETO Ha
TEXHUTE OCHOBHM KHHEMAaTHYHH W JWHAMHYHU T[apaMeTpu. MHOro OT CBh3IaJCHUTE
KOHCTPYKIIMH Ca Ch3/IaJICHH Bh3 OCHOBA HA MPAKTHUECKU OMUT. CPAaBHUTEITHO CIIOKHUS MTPOIIEC
Ha TPAHCIIOPTHPAHE HA MATEPUAINUTE B ITHEKOBUTE MEXaHU3MH 3aTPYIHSIBA MATEMATUIECKOTO
u3pas3sBaHe Ha mporeca. To3u GakT onpenens MpodIeMHUTE ¢ U3BEKIAHETO HA aHATTUTHYHH
3aBHCUMOCTH 3a OIpEJeNisTHE Ha OCHOBHUTE MapaMeTpy Ha TE€3W MEXaHW3MHU. B HacrosmaTa
paboTta ca W3BENCHH W MPEMIOKCHH HIKOM OCHOBHM KHHEMAaTHYHU W KOHCTPYKTUBHU
napaMeTpy Ha NTHEKOBUTE MEXaHH3MH 32 00pabOTKa M TPaHCIIOPTHpPAHE HA TOPCKU CEMEHA M
J'bPBECEH YHIIC.

10

CTYINHU. NYBJIMKYBAHU B HEPE®EPUPAHU CITUCAHUA C HAYYHO
PEHNEH3UPAHE WIN NYBJIUKYBAHU B PEJAKTHPAHU KOJIEKTUBHH
TOMOBE

r10.1
Uzn-Bo ,,ABanrapn [Ipuma®, C., 2012 r., 110 c. ISBN: 978-619-160-090-8. (COBISS)
TEXHOJIOT'MA U MAIIIMHU 3A OPAHXKEPUMHO ITPOU3BOJICTBO HA
OUIJAHKU CbC 3AKPUTA KOPEHOBA CUCTEMA
Koncrantun Mapunos

Pe3rome
B mnactosmara pa®oTa € WU3BBPIIEHO MPOYYBAHE BBHPXY AaKTyaJJHOTO CBCTOSIHHE U
MEPCIEeKTUBUTE 3a pPa3BUTUE Ha TEXHOJOTUUTE 3a OpPAHXKEPUMHO TMPOU3BOACTBO Ha
KOHTEHHEepHH (QuIaHKH 3a 3ajecsBaHe. XapaKTepHa OCOOCHOCT MpH TO3W HAYMH Ha
MIPOU3BOJICTBO € HEOOXOIMMOCTTa OT W3IOJ3BAHE HA CIEHUANTM3UPAHU CHOPBKCHHUS U
MalllMHHU, TCXHOJOIMYHU JIMHHH 3a IIBJIHCHC M 34CiIBaHC Ha KOHTeﬁHepHTe n cruenuaJiHu
KOHTGI\/JIHepHI/I ChIO0BC. 3a neiara ca pasriicjaHn CbBPpCMCHHUTC TCXHOJIOTMH, MAIIMHU U
CHOPBKEHUSI 32 OpAH)KEPUIHO TMPOWM3BOJACTBO HA KOHTEHHEpHU (HUIAHKH B TOPCKUTE
pascanuuiy. HampaBeH e aHain3 Ha aKTyalHU U3CJIEIBAaHHS M pa3pabOTKH Ha ChbBPEMEHHU
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n3cnenoarenu u aropu ot EBpomna, CAILl u Kanaga. M3BbpiieHo € mpoyyBaHe Ha peauna
NEPCIEKTUBHU pa3pabOTKU U KOHCTPYKTUBHHU PELICHUS Ha ChbOPBKECHUS, MAIIUHU U CPEJICTBA
3a OpaHXepUIHO TPOU3BOACTBO HA KOHTEWHEpHHM QuuaHku. Pasrmemanu ca pa3nuyHH
KOHCTPYKILIMU Ha MaIllMHU U ChOPBKEHHS Ha BoJemy (GupMH B 001acTTa Ha OPaHKEPUHHOTO
MIPOM3BO/ICTBO Ha KOHTEHHEPHH (DMAAHKH 3a 3ajiecsBaHe. B mbpBa riaBa € HanpaBeH aHAIN3 Ha
OpaH)KEpPUHHOTO TPOU3BOJICTBO Ha (UAAHKM CbC 3aKpUTa KOPEHOBA CHUCTEMa, KaTo €
aKIEHTUPAHO Ha XapaKTepHUTE 0COOEHOCTH, MPEIUMCTBA U HEJJOCTAThIM HAa TO3M HAUYMH Ha
pabota. BpB BTOpa IylaBa ca pasrielaHd Pa3IUYHUTE BHJOBE OPAH)XXEPHUU U CHOPBIKCHUS,
TEXHUTE OCHOBHU TEXHOJOTWYHHM XapaKTEPUCTHKU, U OCHOBHUTE IpaBWJIa IPH TAXHOTO
nmpoekTupaHe. B Tpera rmaBa € OTHOENEHO CHELMAIHO MACTO HA pPa3IMYHUTE BUI0BE
KOHTEWHEPHHU ChJIOBE U CUCTEMH 3a MIOCEB M OTIJIeKAaHe Ha pugaHkuTe. 3a 1enTa € HalpaBeH
NoApoOCH aHalIM3 HAa TEXHUYECKUTE, €KCIUIOATALIMOHHUTE W TEXHOJIOTWYHHUTE CBOICTBA M
IapaMeTpu Ha pa3iIMYHHATE KOHTEHHEPHHM CHCTEMH. B deTBbpTaTa IylaBa ca pasrielaHu
NOJPOOHO MAIIMHUTE U CPEJCTBAaTa 3a MPOM3BOJCTBO Ha KOHTEHHEpHH (uaaHku. Tyk ca
aHAJIM3UPAaHU OCHOBHHUTE W3HCKBAaHUS W IpaBWiIa IIPU IPOCKTUPAHE HA IIOJIMBHUTE,
BEHTUJIALIMOHHUTE M OTOIUIMTEIHUTE WHCTAJIALMKA B TOPCKUTE OpaHkepuu. B mera riasa ca
pasrieiaHd OCHOBHHUTE TEXHOJOIMYHHM CXEMHU 3a OTIVIeKJAaHE Ha KOHTEHHEpPHHM (HUIaHKH.
OCHOBHHTE €Tany B TEXHOJIOIMYHUS NPOLIEC U TEXHOJOTHMYHUTE IApaMETPH 3a KOHTPOJ Ha
KJIMMaTa Ipu OTIVIeKJaHE Ha KOHTEHHEpHH (PUIaHKU ca pas3rieJaHd B Iuecra IiaBa. B
IocjeHaTa, ceaMma IJIaBa, Ca aHAJIM3UPAHM MAIIMHUTE W CpEICTBaTa 3a CaJeHe Ha
KOHTEWHEpHHU (UIaHKU. 3a [Ie]Ta ca pas3rieaHi IPUHIUIHUTE CXEMH U HAKOHU NEPCIEKTUBHU
KOHCTPYKLIIMHM CBBPEMCHHM CaJWJIHM MAIMHH, TEXHUTE TEXHUYECKH M EKCIUIOATallMOHHU
IapaMeTpu M TEXHOJOTUYHHM BB3MOKHOCTH. B Kpas Ha KHMraTta, B OTAEIHO NPUIIOKCHHUE Ca
JaJICHN HSKOM ChBPEMEHHM CHOPBKEHHUS 32 OPaH)KEPUITHO IPOM3BOJCTBO Ha KOHTEHHEPHU
(GbuIaHKM U NepCHeKTUBHU KOHTEHHEPHU CHUCTEMH 3a OTTJIeKJaHE HAa (PUIAHKU ChC 3aKpUTa
KOpPEHOBA CUCTEMA B HallaTa CTPaHa.

Hacrosimata kHWra € mpepHa3Ha4yeHa 3a TOJ3BaHE OT M3CJIEJOBATENIM W CICHUAINCTH B
o0JlacTTa Ha TOPCKOTO CTOMAHCTBO, OT JOKTOPAaHTH M CTYICHTH OT JlecoTeXHWUYecKus
YHHUBEPCHUTET M JIPYTH CXOJHU BUCIIA y4eOHU 3aBEICHUS, KAKTO W 33 BCUYKH CIICIHAJIICTH,
KOMTO JKEeJAsAT JIa IMOJIydaT AOMbJIHUTEITHH 3HAHKS 32 CbBPEMEHHUTE TEXHOJOTHH U MaIllMHU 32
OpaHKepUHHO MTPOU3BOJICTBO HA KOHTEHHEPHH (DMIAHKH 32 3ajieCsBaHe.

TECHNOLOGIES AND MACHINES FOR GREENHOUSE PRODUCTION OF
CONTAINERIZED SAPLINGS WITH A CLOSED ROOT SYSTEM
Konstantin Marinov

Abstract

In the present work, a study was carried out on the current state and prospects for the
development of technologies for greenhouse production of container saplings for afforestation.
A characteristic feature of this method of production is the need to use specialized equipment
and machines, technological lines for filling and seeding the containers and special container
pots. For this purpose, modern technologies, machines and equipment for greenhouse
production of container saplings in forest nurseries were examined. An analysis of current
research and developments of modern researchers and authors from Europe, the USA and
Canada has been made. A study of a number of prospective developments and constructive
solutions of equipment, machines and means for greenhouse production of container saplings
was carried out. Various designs of machines and equipment of leading companies in the field
of greenhouse production of container saplings for afforestation were examined. In the first
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chapter, an analysis of the greenhouse production of saplings with a closed root system is made,
emphasizing the characteristic features, advantages and disadvantages of this way of working.
In the second chapter, the different types of greenhouses and facilities, their main technological
characteristics, and the basic rules for their design are discussed. In the third chapter, a special
place is devoted to the different types of container pots and systems for sowing and growing
the saplings. For this purpose, a detailed analysis of the technical, operational and technological
properties and parameters of the various container systems was made. In the fourth chapter, the
machines and means for the production of container saplings are discussed in detail. The main
requirements and rules for designing irrigation, ventilation and heating installations in forest
greenhouses are analyzed here. In the fifth chapter, the main technological schemes for growing
container saplings are discussed. The main stages in the technological process and technological
parameters for climate control when growing container saplings are discussed in the sixth
chapter. In the last, seventh chapter, the machines and means for planting container saplings are
analyzed. For this purpose, the principle schemes and some prospective constructions of
modern planting machines, their technical and operating parameters and technological
possibilities are examined. At the end of the book, in a separate appendix, some modern
facilities for greenhouse production of container saplings and prospective container systems for
growing saplings with a closed root system in our country are given.

This book is intended for use by researchers and specialists in the field of forestry, for doctoral
students and students of the University of Forestry and other similar higher education
institutions, as well as for those specialists who wish to obtain additional knowledge about
modern technologies and machinery for greenhouse production of container saplings for
reforestation.

E22

NYBJUKYBAH YHUBEPCUTETCKHN YUEFHUK WA YUYEBHUK, KOWTO CE
HN3I10JI3BA B YYUJIMIITHATA MPEXA

E22.1
W3a. xpma npu JITY, C., 2013, 500 c. [ISBN: 978-954-332-106-3
MEXAHU3AIIUA HA TOPCKOCTOITAHCKUTE PABOTH
Koncrantun MapuHoB

Pesrome
Y4eOHUKBT € TpeIHa3Ha4YeH 3a CTYJEHTHUTE OT CICIHAIHOCT ,,l'OpCKO CTOMAaHCTBO” Ha
Jlecorexanueckusi yaHuBepcuteT, Tp. Codus. Toil € M3roTBeH B CHOTBETCTBHE C ydeOHaTa
rporpama o AUCIUIUINHATA ,,MexaHu3amusi Ha TOPCKOCTONaHCKUTe padoT”. B yueOHuKa ca
pasriieaHy  aKTyaJlHU BBIPOCH 32 CBCTOSHUETO U TEHACHIMUTE B pPAa3BUTHETO Ha
MEXaHM3alusATa Ha TOpPCKOCTOMaHCKuTe pabotu. lLleHTpanmHO MsCTO B HEro 3aemar
TEXHOJIOTUYHUTE MALIMHH, MEXaHU3UPAHUTE CpPEICTBA U CHOPBHKEHUATA, H3MOJI3BAHU B
FOPCKOCTOMAHCKATa AEHHOCT. 3a Ta3u 1€ € PasrieaHo TAXHOTO YCTPOMCTBO M MPHUHIUIT HA
paboTa, TEXHOJOTMYHUTE BB3MOXKHOCTH M oOJacTuTe Ha MNpuioKeHue. BaxkHo MscTO B
yueOHUKa € OTPEJCHO HAa TEXHOJOTHMUTE U TEXHOJOTMYHHUTE MPOIECH 3a MPOU3BOJICTBO HA
buaaHKy U 3a Ch3AaBaHE U OTIVICKIAHE Ha TOPCKHU KYJITYpPHU, NIPU Pa3IMYHU MIPOU3BOJCTBEHU
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ycnoBus. Pasrienanu ca mpaBuiata 3a KOMIUIEKTYBaHE Ha MAIIMHHO-TPAKTOPHU arperatu 3a
TOPCKOCTOMAHCKH JEHHOCTH M BBIPOCH, CBbP3aHH C OpPraHM3alMsATa U eKCIUIoaTalusITa Ha
MAaIIMHHO-TPAKTOPHUS MapK B JIECOKYITYpHATa JEHHOCT. Y CBOSBAHETO Ha Y4eOHHS MaTepual
e Jajne HeoOXxoaumaTa OCHOBA Ha ObBJCIIMTE MHXKEHEPH 10 ,,] OpCKO CTOMaHCTBO® na ce
peanu3upar Kato BUCOKO KBATU(HUIMPAHU KaJpH 3a padoTa B Ibp>KaBHHUTE, OOIIMHCKUTE U
YaCTHUTE TOPCKU CTOMAHCTBA U MPEINPUATUS U (PUPMUTE, MPOU3BESKIALIN, THPryBalld H
00CITy>KBaIlM TOPCKa TEXHUKA.

Y4eOHUKBT MOXKe Ja ObJIe MMOJIe3eH U 3a APYTH CHEHaTHOCTH U cTyaeHTH B JITY, n3ydapamnm
ONMU3KK 1O ChAbpKAHME y4eOHH AMCUUIUIMHU. Toil MOXke na ce TOJd3Ba OT HHXKEHEPH,
CIECUMAIUCTH W TEXHHULHM, paboTeum B OO0JIACTTa HA TOPCKOTO CTOMAHCTBO, T'OPCKOTO
MAIIMHOCTPOCHE U MPOMUIIICHOCT, 03€JICHBAHETO U JPYTH OJM3KU CTOMAHCKU OTPACIH.

MECHANIZATION OF FORESTRY ACTIVITY
Konstantin Marinov

Summary
The textbook is intended for the students of the "Forestry" major at the University of Forestry,
Sofia. It was prepared in accordance with the curriculum for the education discipline
"Mechanization of Forestry Activity". The textbook examines current issues about the state and
trends in the development of forestry mechanization. A central place in it is occupied by
technological machines, mechanized means and equipment used in forestry activity. For this
purpose, their device and principle of operation, technological possibilities and areas of
application are examined. An important place in the textbook is given to the technologies and
technological processes for the production of saplings and for the creation and cultivation of
forest plantations, under different production conditions. The rules for the assembly of machine-
tractor units for forestry activity and issues related to the organization and operation of the
machine-tractor park in forestry activities were considered. The learning of the study material
will provide the necessary basis for the future Forestry engineers to realize themselves as highly
qualified personnel for work in state, municipal and private forestry farms and enterprises, and
companies producing, trading and servicing forestry equipment.
The textbook can also be useful for other majors and students studying similar academic
disciplines. It can be used by engineers, specialists and technicians working in the field of
forestry, forest engineering and industry, gardening and other related industries.

E22.2
W3n. ,,ABanrapn Ilpuma®, C., 2015, 178 c. ISBN: 978-619-160-419-7
MAIIWHU 3A PACTUTEJIHA 3AILIUTA
Koncrantua Mapunos, Kupun Credanos

Pesrome

Y4eOHUKBT € IpeHa3Ha4YeH 3a CTYJEHTUTE OT cneuuanHocT ‘“Pacturenna 3ammra’, OKC-
MarucTbp npu ArpoHomuueckus gaxkynrer Ha Jlecorexuuueckus yausepcuret, Codus. Toii e
M3rOTBEH B CHOTBETCTBHUE C yueOHATa MporpaMa Mo eJHOMMEHHATa IUCHUILINHA “MaruHu 3a
pactuTenHa 3amuTa”. B yueOHuKa ca pas3rieaHy akTyalHH BIIPOCH OTHOCHO ChbCTOSTHUETO U
TEHJCHIMUTE B PA3BUTUETO HA MAILIMHUTE 3a PACTUTENIHA 3alUTa, U3II0JI3BAaHU B 3€MECIUETO
u ropure. LleHTpanHo MACTO B HEro 3aeMaT MAIllMHUTE 3a NpbCKaHe, MpaieHe, GymMuranus u
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o0e33apa-3aBaHe. 3a Ta3u IIeJl ca pas3riieJaHu TAXHOTO YCTPOMCTBO M MPUHIMI Ha pabora,
OCHOBHU XapaKTEPUCTHKU U TEXHOJOTMYHU BB3MOXKHOCTH, KaKTO U HAUYMHUTE 33 TIXHOTO
perynupane. CrieiuaiHO MSICTO € OTPEJICHO Ha eKCIUIOATallMsATa Ha MAIIMHHO-TPAKTOPHUTE
arperaru 3a pacTUTEIHA 3allUTa, KaTo 3a [IeNTa ca pa3rieJaHy IPUHIIUIIUTE 32 KOMIUICKTYBaHE
Ha arpe-raTuTe, METOAWTE W HAYMHUTE 3a ONpENCNITHE Ha TAXHATA MPOU3BOJIUTEIHOCT U
OCHOBHUTE EKCIUIOATAIMOHHU pa3xoju. Pasrimemanum ca mpaBwiarara 3a MPOCKTHpaHE Ha
TEXHOJIOTUYHH TMIPOLIECH B O0OJACTTa Ha PACTCHUEBBJCTBOTO U pACTUTEIIHATA 3aIUTa,
M3HUCKBaHUSATA MPU pa3padOTBaHE HA TEXHOJIOTHMYHHU KapTH U Tpaduily 3a MAIIMHOIOI3BAHE.
BaxxHo MsICTO B HEro 3aeMaT BBIIPOCUTE, CBHP3aHU C TEXHUYECKOTO OOCTYKBaHE U PEMOHTA,
MpaBWJIaTa U M3UCKBAHUATA 3a Oe30MmacHa paboTa ¢ MAIIMHUTE 33 PACTUTETHA 3aIUTa.
VYcBosiBaHETO Ha ydeOHMsI Marepwai Ie Jaae HeoOXoquMmara OCHOBa Ha ObJemuTe
CHEIMAIMCTH — MarucTpu no PactutenHa 3ammra ga ce peanu3upar KaTto 100pe MOATOTBEHH U
BHCOKO KBaM(HUITUpaHU KaJpu 3a paboTa B JABPKABHUTE W OOIMMHCKUTE OPTraHU3allNH,
yacTHUTE GUPMH U 3€MEENICKU CTOMAHCTBA, B MPEANPUATUATA U (GUPMUTE, TPOU3BEKIAIIH,
THPryBallld U OOCITYKBAIllM MallIMHY 32 PACTUTENIHA 3alHUTA.

Y4eOHUKBT MOKE J1a Ob/1e TI0JIE3€H | 3a CTYJEHTUTE OT CIIEIMAIHOCTTA ,,] OPCKO CTOMaHCTBO”
u Jlanmmadraa apxurextypa”’ Ha JITY, KakTo W CTYACHTH OT APYTH BUCIIM YYHIIHINA,
M3y4aBaly OJM3KHU yueOHH JUCIMILTUHY. Tol MOXe J1a ce 1MoI3Ba OT UHXKEHEePH, CTIeHUaTNCTH
Y TEXHUIM, paboTemy B 00JacTTa Ha MALTMHUTE 32 paCTUTETHA 3allUTa, 3eMECTUETO, TOPUTE
1 03€JICHABAHETO.

MACHINES FOR PLANT PROTECTION
Konstantin Marinov, Kiril Stefanov

Abstract
The textbook is intended for the students of the "Plant Protection" specialty, OKS-master at the
Faculty of Agronomy of the Forestry University, Sofia. It was prepared in accordance with the
curriculum of the discipline of the same name "Machines for plant protection". The textbook
examines current issues regarding the state and trends in the development of plant protection
machinery used in agriculture and forestry. A central place in it is occupied by machines for
spraying, dusting, fumigation and decontamination. For this purpose, their device and principle
of operation, main characteristics and technological capabilities, as well as the ways of their
regulation, are examined. A special place is assigned to the operation of machine-tractor units
for plant protection, and for this purpose, the principles of assembly of the units, the methods
and ways of determining their productivity and the main operating costs are examined. The
rules for the design of technological processes in the field of crop production and plant
protection, the requirements for the development of technological maps and schedules for
machine use were considered. An important place in it is occupied by issues related to technical
maintenance and repair, rules and requirements for safe work with plant protection machines.
The assimilation of the study material will provide the necessary basis for the future specialists
- Masters in Plant Protection to realize themselves as well-prepared and highly qualified
personnel for work in state and municipal organizations, private companies and agricultural
holdings, in enterprises and companies producing, trading and serving plant protection
machinery.
The textbook can also be useful for students from the ,,Forestry" and ,,Landscape Architecture"
specialty of University of Forestry, as well as students from other higher education institutions
studying similar academic disciplines. It can be used by engineers, specialists and technicians
working in the fields of plant protection machinery, agriculture, forestry and landscaping.
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E22.3
Wzn. ,,Auten Earpanc®, Codust, 2021, 398 c¢. ISBN 978-619-7554-82-3
MEXAHM3ALIUA HA 'OPCKOCTOITAHCKUTE PABOTH
(2-po mom. u npepad. uzaHue)
Koncrantun MapuHos

Pesrome

Y4eOHUKBT € TpeJHa3HayeH 3a CTYACHTHTE OT CIEHUaIHOCT ,,J'OpCKO CTOMAaHCTBO” Ha
Jlecorexumnueckusi ynusepcutet, rp. Codus. Toil e M3roTBeH B CHOTBETCTBHE C ydeOHaTa
nporpama o JAUCHUIUIMHATA ,,MexaHu3ausa Ha TOPCKOCTONaHCKUTe paboTn”, N3y4aBaHa BbB
@akynrer ,,]'opcko cronancTBo . Toli € BTOpo JOMBIHEHO U TPepaboTeHO U3aHNE Ha ITbPBUST
yaeOnnk oT 2013 roamna. Tol e HamMcaH Bb3 OCHOBA aKTyaJHH TEXHOJOTUM W MAIIWHH,
npujiaraHu B 00JlacTTa Ha MeXaHHW3alusTa Ha TOpCKOCTONaHckuTe pabotu. B Hero ca
M3M0J3BaHM MaTepualii OT IBbPBOTO H3JAaHUE HA KHUraTa, KaTo MHOIO OT TiIX ca
aKTyaJIM3UpaHU U JOPa3BUTH C HOBU U ChBPEMEHHH MaTepHalM, C MOAYEPTaH TEOPETUUEH U
MIPWIOKEH Xapakrep. B pe3ynrar Ha ToBa, B HacTosIlara KHHWIa ca CHHTE3WpPaHU
CBIECTBYBAIIUTE M IMEPCHEKTUBHU TEXHOJIOTMM W MAIIMHU 332 TOPCKOCTOMAHCKA JIEWHOCT,
KaKTO Yy Hac, Taka U B 4yKOWHA. YUEOHUKBT € CTPYKTYpPHpPaH B TPH YacCTH M ChIabpxka 17
TEMaTUYHHU TJaBU. TEKCTOBUAT MaTepuaj € WIIOCTPUPaH ¢ MOAXOAAIN GUTYPHU, ChAbpKAIIN
MPUHILIMITHUA ¥ TEXHOJIOTMYHU CXeMHU, TpaduuHU U CHUMKOBHU H300paskeHus. B mbpBarta yacT Ha
yueOHUKa ca GOpMYIUPAHU MO-BaKHUTE BHIIPOCH HAa MEXAaHU3ALMITA HA TOPCKOCTOMMAHCKHUTE
pabotu, nedMHUpPAHU Ca OCHOBHU TOHSATHSA W TPOIECH, M ca pasliiefaHd crienuGuaHuTe
ycnoBHs 3a paboTa B HAIIUTE TOPU U (PaKTOPHUTE, BIUICIIN BbPXY MeXaHu3auusTa. Pasrienanu
ca TEXHOJIOTWYHUTE BB3MOXHOCTH M 0OOpyIBaHE Ha EHEPreTUYHHUTE CpeACTBa 3a
TOPCKOCTONIAHCKA IEWHOCT. BB BTOpaTa 4yacT Ha KHUIaTa YNTATEIAT CE 3al103HABA C aKTyaJlHU
U NEPCNEKTHUBHU MalllMHU, MEXAHW3MPAHU CPEICTBA M CHOPBKEHUS 33 IOPCKOCTOINAHCKA
JIeHHOCT y HAacC U B 4yxOuHa. Pasrienanu ca NMpUHIMIIHUTE U TEXHOJOTHYHUTE CXEMHU Ha
pa3NIUYHU BUJOBE MAIIMHU M TEXHUTE paOOTHMU OpPTraHH, TAXHOTO NMPHHLUMUIIHO YCTPOHCTBO M
HauuH Ha pabora. HampaBeH e aHaiu3 Ha TEXHUTE IMO-BAXKHU TEXHUKO-MKOHOMHUYECKH
[I0KAa3aTeJH, TEXHOJOTUYHU CBOMCTBA U Bb3MOXKHOCTH 3a NpuiiokeHue. Pasrinenanu ca Hikou
OCHOBHU aCIEKTH Ha MPWJIAraHUTE arpOTEXHUKU B TOPCKOTO CTONAHCTBO U TEXHOJIOTMYHU
CBOWCTBa Ha TOPCKHUTE IMOCEBHHM M TOCAJBYHM MaTepualld, W3IMOJ3BaHM IpH H300pa Ha
MOJXOJISALIN TEXHOJOTUHU U MAIllMHU 3a padoTa. B Tperara yact Ha KHUTaTa € OTPEACHO BaXKHO
MSICTO Ha TOPCKUTE TEXHOJIOTUH, IPUJIAaraH! y Hac U B 4yKOMHa 3a MPOU3BOJICTBO HA (PUIAHKH,
3a Ch3/1aBaHE U OTIVIEXK/IaHE HAa TOPCKH KYIATYPHU U IJIAaHTAMU. B 3aBUCMMOCT OT IpHIIaraHuTe
METOIM 3a paboTa W MPOU3BOJACTBEHUTE YCIOBHS, Ca pasriielaHd TPaJulIUOHHUTE U
AKTyaJlHUTE TEXHOJIOTMM M W3MOJ3BaHUTE CHCTEMHM OT MallMHHA. TyK ca NIpeacTaBeHU
OpraHM3aliOHHUTE (QOPMH Ha U3MOJ3BAHUS MAIIMHHO-TPAKTOPEH TMapK B TOPCKOTO
CTOIAHCTBO B HAlllaTa CTPaHa U HAYMHUTE 3a TUIAHUPAHE U OTYMTaHE padoTaTa Ha MAIIMHUTE.
B nocnennara yact Ha ydeOHHKa ca pasriieJaHd OCHOBHU BBIIPOCH OT €KCIUIOATalusTa Ha
MaIlMHUTE, TPUHIUIUTE U HAUMHHUTE 33 KOMIUIEKTYBaHE Ha MAlIMHHO-TPAKTOPHU arperaTy 3a
TOPCKOCTOMAHCKU AEMHOCTH. YCBOSIBAaHETO Ha y4eOHUS MaTepuan Iie Aaje HeoOXoaumara
OCHOBa Ha ObBJENINTEe MHXXEHEPU IO TOPCKO CTOMAHCTBO Ja C€ peajlu3upar KaTro BHCOKO
KBATU(HUIHUPAHU KaJApH B JIbpXKABHUTE, OOIIMHCKUTE W YACTHUTE TOPCKH HPEANPHUATHS U
OpraHu3ali B 00JIaCTTa HAa TOPCKOTO CTOMAHCTBO. TOi MOXe Ja ce MoJ3Ba OT MHXKEHEPH,
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ClriecquaJuCT MW TCEXHUIU, pa60Tenm B oOylacTTa Ha TOPCKOTO CTOIIAHCTBO, TI'OPCKOTO
MalIMHOCTPOCHEC, O3CIICHABAHCTO U 3CMCICIUCTO.

MECHANIZATION OF FORESTRY ACTIVITY
(2nd Supp. and Rev. Ed.)
Konstantin Marinov
Abstract
The textbook is intended for the students of the "Forestry" major at the Forestry University,
Sofia. It was prepared in accordance with the curriculum for the discipline "Mechanization of
Forestry Activity" studied at the Faculty of Forestry. It is the second supplemented and revised
edition of the first textbook from 2013.
This textbook is written based on the current technologies and machines applied in the field of
forestry mechanization. It uses materials from the first edition of the book, many of which have
been updated and further developed with new and modern materials, with an emphasized
theoretical and applied character. As a result, the present book synthesizes the existing and
promising technologies and machines for forestry activity, both in our country and abroad. The
textbook is structured in three parts and contains 17 thematic chapters. The textual material is
illustrated with appropriate figures containing principle and technological diagrams, graphic
and photographic images. In the first part of the textbook, the more important questions of the
mechanization of forestry work are formulated, basic concepts and processes are defined, and
the specific working conditions in our forests and the factors affecting mechanization are
discussed. The technological possibilities and equipment of the energy means for forestry
activity were examined. In the second part of the book, the reader gets acquainted with current
and prospective machines, mechanized means and equipment for forestry activities in our
country and abroad. The basic and technological diagrams of various types of machines and
their working bodies, their basic structure and way of working are examined. An analysis of
their more important technical and economic indicators, technological properties and
application possibilities was made. Some basic aspects of applied agricultural techniques in
forestry and technological properties of forest seed and planting materials used in the selection
of suitable technologies and machines for work are considered. In the third part of the book, an
important place is assigned to forestry technologies applied at home and abroad for the
production of saplings, for the creation and cultivation of forest crops and plantations.
Depending on the applied work methods and production conditions, traditional and current
technologies and used machine systems are considered. Here are presented the organizational
forms of the machine-tractor park used in forestry in our country and the ways of planning and
reporting the work of the machines. In the last part of the textbook, basic issues of the operation
of the machines, the principles and methods of assembly of machine-tractor units for forestry
activities are discussed. The learning material will provide the necessary basis for future
forestry engineers to realize themselves as highly qualified personnel in state, municipal and
private forestry enterprises and organizations in the field of forestry. It can be used by engineers,
specialists and technicians working in the fields of forestry, forestry machinery, landscaping
and agriculture.

E23
HYBJINKYBAHO YHUBEPCUTETCKO YYEBHO NOCOBHUE
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E23.1.
W3n-Bo. ,,ABanrapg Ilpuma“, C., 2011, 131 c. ISBN: 978-954-323-795-1
MEXAHU3AIIUA HA BEMEJIEJIUETO
PbKoBOACTBO 32 ynpaKHeHUsA
I'eopru Taces, Koncrantn Mapunos

Pe3srome
Y4eOHOTO TOCOOME ChAbpKA TUIMWYHU CXEMH Ha 3eMEACIICKA MAlIMHH, TEXHOJOTHYHHU
MPOLIECH B PACTCHHEBBJCTBOTO, MAIIMHK IO BpeMe Ha paboTa, METOAMKA 32 ChCTaBSHE Ha
MalIMHHO-TPAKTOPHU arperaTd W METOJIMKa 3a CHhCTaBSHE HAa TEXHOJOTMYHU KapTH 3a
OTIJIeKIAaHE HA 3€MEJICIICKH KYITypH. Y4eOHOTO mocodue e Hepas3aeaHa yacT oT y4yeOHUKa 1o
»MexaHu3alus Ha 3eMEeIEIMeTO , YacT 2 U € MpeAHaA3HAYEHO 33 CTYJIEHTUTE OT CIICLHAIHOCT
»ATPOHOMCTBO* U ,,PacTuTenHa 3ammura‘ Ha JIecOTEXHMUECKUSI YHUBEPCUTET, HO MOXKE J1a CE
W3MO0JI3Ba W OT JIPYId YHUBEPCUTETH M KOJEKH, KBJETO CE€ Hu3ydyaBa IUCIMILIMHATA
,Mexanu3anus Ha 3eMeIeTNEeTO  WIH ,,3eMeJIEICKH MallliHU .

MECHANIZATION OF AGRICULTURE
Guide for Exercise
Georgi Tasev, Konstantin Marinov
Abstract
The Study Guide contains typical schemes of agricultural machines, technological processes in
crop production, machines at work, a methodology for compiling machine-tractor units and a
methodology for compiling technological maps for growing agricultural crops.
The textbook is an integral part of the textbook "Agricultural Mechanization" Part 2, and it is
intended for the students of “Agronomy” and “Plant Protection” of the University of Forestry,
but it can also be used by other universities and colleges, where it is studied the discipline
"Mechanization of Agriculture" or "Agricultural Machinery".

3alenexka:

1. Homepanusita Ha paznenure, MyOJHUKAIUTEe U TIPOSKTUTE € B ChOTBETCTBUE ¢ Tabm. 3 oT
CrpaBka-caMOOIIEHKA 32 U3ITBIHEHHE HAa MUHUMAIIHUTE HAYKOMETPUYHHN U3UCKBAHUS

2. Bcuuku myOnuKanyy Ha KaHauaaTa ca myonuKyBaHu B Peructbpa Ha Hay9HaTa IEHHOCT PU
Hannonanen LEHTBD 3a uHpOpMaLUsI u JIOKYMEHTaLUs (HALT):
https://ras.nacid.bg/dissertation-preview/30151

06.05.2024 W3rorsui:
Codus /nou. n-p urx. Koncrautun Mapunos/
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