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OIIPEJIEJITHE TPAMHOCTTA HA BUBPOJBI'OBO HABAPEHHU IIOKPUTHSI B
I'A30BU CMECHU BbPXY CTOMAHEHU U YYT'YHEHU JETANJIN OT ABTO-
TPAKTOPHATA U 3EMEJIEJICKA TEXHUKA

DURABILITY DETERMINATION OF DEPOSITED LAYERS OF IRON PARTS OF AGRICULTURE AND TRANSPORTING
MACHINERY EQUIPMENT THROUGH VIBRATING ARC OVERLAYING PROCESS

Assoc. Prof. Mitko Nikolov, PhD, University of Ruse, Bulgaria, E-mail: mnikolov@uni-ruse.bg

Abstract: The dynamics of wear index as well as wear resistance changing is established within experimental research of deposited lay-
ers upon steel and iron parts. The summary wear index at the end of experimental research of iron parts is about 4 times bigger than the
wear index established within steel parts experimental research. The relative wear resistance of deposited layers upon steel parts through
vibrating gas metal arc overlaying process is about 10 times higher than layers deposited on iron parts within the same working conditions.

Keywords: running-in, durability; wear index; iron and steel parts; agricultural machinery

1. Bveeoenue

[loBumaBaneTo Ha W3HOCOYCTOHYMBOCTTa M HaMalsiBaHE Ha
pa3sxoauTe 3a Pe3epBHU YaCTH, CYpOBHHHU, MaTepUald U CHEPrus
uype3 Bb3CTAHOBSABAHE HAa U3HOCECHUTE JIETANWIN € OT U3KIIIOUUTEITHO
Ba)KHO 3HAYEHHE 32 HKOHOMMKATa Ha BCAKA CTpaHa B YCIOBHUATA Ha
ChbBPEMEHHATa KpHU3a Ha MaTepUaJIHU U €HEPTUHHU pecypeu. Tpaii-
HOCTTa Ha BB3CTAHOBUTEIHHTE MOKPUTHS CE SIBABA €IHO OT Haii-
BaKHHUTE YCIIOBHS 3a TOBMIIABAHE Pecypca Ha AETANIUTE OT pas-
JMYHUTE MEXaHU3MH U CHCTEMH Ha aBTOTPAKTOpPHATA U 3eMeJeNICKa
TexHrka. OCHOBHHUTE (HaKTOPH, BIUSEIIN BBPXY H3HOCOYCTOWYH-
BOCTTA CE OIpEeJAT OT KAUECTBEHUTE XapaKTEPUCTUKU HA Bb3CTa-
HOBUTENIHOTO IIOKpUTHE (CTPYKTypara, XMMHYHH CHCTaB U TBBP-
JocT Ha Matepuana) [1].

Ilenra Ha paboTaTa € Aa ce yCTAaHOBM M3MEHEHHETO Ha IOJIEMHU-
HaTa Ha M3HOCBAaHE Ha TPHEIIH C€ ABOUIM OT BHOPOIBroBO HaBape-
HH HOKPUTHS B Ta30BH CMECH BbPXY CTOMaHEHH M YyTyHEHH JieTaii-
mu ¥ onoBeH 6por3 BO 30 mpu TpueHe Ha IUIB3raHe B CMa304Ha
cpena.

OOeKT Ha M3CIIeABAHETO ca Bh3CTAHOBEHUTE JETAIIIN OT aBTOT-
paKkTOpHaTa M 3eMefelncka TexHuka. [Ipeamer Ha M3cieaBaHETO ca
MPOIECUTE HA TPUCHE Ha IUTb3TaHe MpHU CpabOTBaHE U YCTAHOBEHO
U3HOCBaHE Ha BUOPOABIOBO HABAPEHUTE OKPUTHSI.

2. H3noxcenue

3a BxoJeH (akTOp Ha MOjeNa 3a M3CIEABaHE Ipoleca Ha cpa-
0O0TBaHE W W3HOCBAHE NPH TPHEHE Ha IUTb3raHe Oelle MpUeT ChCTa-
Ba Ha TPHeIaTa ce MOBbPXHOCT Ha Bb3CTAHOBEHUTE Upe3 BUOPO.Ib-
TOBO HaBapsBaHe CTOMAHEHW M YYT'yYHEHHM IETallInm OT aBTOTpakK-
TopHara u 3emenencka texuuka (¢ur.1) [3]. Ha cpaBuuTenHo usc-
nenBaHe Osxa IMOJIOXKEHH TPU MaTepHalia Ha TPHeIaTa ce MHOBbPX-
HOCT Ha pOJIKaTa cTOMaHa 45, 3aKkajeHa 1 BHOPOIBroBO HaBapeHa C
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@Due.1 Mooden 3a uscneosane npoyeca Ha cpabomeane u USHOC6aHe Ha
8UOPOOBL20BO HABAPEHU NOKPUMUS NPU MPUEHE HA NIb32AHE:

Mm e mamepuan na mpuewama ce osouya; Ji - 6exmop Ha napamem-
pume Ha usHoceawemo Ha osouyama; Vi- ckopocm Ha usHOCéaHemo;
E - usnocoycmotiiuugocm.

DURS00 n uyrymena ENGJL200 BuGpomsroBo HaBapena c CB
08T2C [4, 6].

3a eranoH Oemie mpHeTo cpabOTBAHETO HA JBOMILIATA CTOMaHA
45 u onosen 6pon3 BO-30, kaTo Hai-pa3npoCTpaHeHUTE MaTEPUAIIH
3a [UTB3TALLH JIATePH B aBTOTPAKTOPHATA M 3eMEZeIICKa TeXHHUKa [2].
3a cpaBHEHHE ce U3I0J3BAlIe CPAOOTBAHETO HA JBOUIINTE OT BB3C-
TaHOBeHHUTE MOKpHUTUS BHpXY C145 u cuB uyryn ENGJL200 ¢ BO-
30. CpaboTBaHETO U M3HOCBAHETO HA €TAJIOHHATA M BH3CTAHOBEHH-
Te JIBOUIM ce U3BbpIIBa B Macio SEA 30.

Br3cranoBennte obpasiu ce m3padboraxa ot Ct45 HaBapeHa ¢
estextposieH Ten DURS00 B rasoBa cmec OT aproH U BbIVIEPOJAEH

[

nByokuc mpu cberaB 60 % Ar u 40 % CO, [6] u cuB uyryH
ENGIJL200 naBapesn c enexrpozen ten Cs 08I2C B rasosa cmec 50
% Ar u 50 % CO,, [4] ¢ nquamerbp 1,6 mm, KOUTO ca C BHCOKA
TBBPJOCT Ha HaBapeHaTa MOBBPXHOCT 0€3 MyKHATHHH MPH 3aKals-
Bae ¢ TBY. HaBapsiBaneTo e u3BbpIIeHO Ha ypenda ¢ GesuHepuu-
oHeH ocoB BuOpoxbrop amapar “EHTOH-60" ¢ mro3a 3a 3amuTHU
ra30Be IIPH CIEAHUS PEKUM: PadOTHO €IEeKTPUIHO Hampexenue 20
V, roneMuHa Ha enekrpudeckus Tok 180 A, ckopocT Ha HaBapsiBaHe
1,26 m/min, ckopocT Ha MOJaBaHe Ha ENEKTPOTHHS TeI 2,3 m/min,
CTBIIKA 32 HaBapsBaHe 3 mm, W3J1a3 Ha €JEKTPOAHUS Ten 15 mm,
pa3xoi Ha 3aliuTHaTa razoBa cMec 15 1/min, yectoTa Ha BUOparmu-
te 46,7 Hz.

EtanonnnTe u HaBapeHu oOpasuu ce oOpaboTBaxa TEPMUYHO U
MEXaHUYHO. 3akasiBaxa ce npu HarpssaHe ¢ TBY u omyckaxa no
tBBpaocT 5572 HRC (HV; = 6100%*° MPa) u uumdopaxa Ha OKoH-
yaTelieH pa3Mep IO CIenualHa METOAUKa, cell n3paboTBaHETO OT
TSIX Ha POJIKU 3a M3NMHUTBaHe. PoskuTe MMaxa JuaMeTsp Ha TpHela-
ta ce mobpxHoct 50°%% mm, HechOCHOCT M HEmEPIEHIUKYIIpP-
Hoct He noBeue oT 0,01 mm, mwmpuna 12005 mm, nebeiMHa Ha
HaBapeHOTo mokputue ¢ 0,5 mm mo paguyc ¢ rpamaBocT 1mo Ra =
0,28...0,32 pm 3a cromanenure HaBapeHara ¢ DURS500 u Ra
0,58...0,64 pum 3a gyrynenurte HaBapeHu ¢ CB 08I2C ¢ maca ot
160...170 g.

CekTopHTe 32 TPHELIUTE CE JBOULM ca OMMETAaIHU OT CTOMaHe-
Ha OCHOBa M HaHECEH BbpXY Hesl aHTH(puKIHoHeH cinoil ot BO-30
¢ TBbpaoctT HVs = 490**° MPa u nebemmna 0,1...0,5 mm mo pamuy-
ca. JIpIpkMHATa Ha TpUEIaTa ce MOBBPXHOCT Ha cekropa e 20 mm,
mmpunara 107 a mromra Ha omopuara moBbpxHOCT € 2 cm’ 1
maca ot 15...20 g. IIpenu paspsizBaHe Ha JarepHUTE NPBCTCHUTE C
[eHTpaJIeH bl 46°, OT KOUTO ca H3pabOTEHH CEKTOPHTE, BHHIITHA-
Ta OBBPXHOCT ce numdosa 10 auamersp 70'% mm, a Berpemmara
MOBBPXHOCT Ha JAr€pPHHUTE NMPBCTEHU CE€ MPECTHPrBa 10 AUAMETHP
50""% mm ¢ rpamasocr mo Ra = 2,0...2,8 um. XmaGunara Ha JBOH-
nara Tpsiosa ga 6bvae 0,04...0,05 mm 3a ga ce mojaydu paBHOMEPHO
cpaboTBaHe MPU HYXKHHUS MACJIeH KIIMH.

Kato ocHOBeH kpuTepuu 3a OIEHKa Ha Ipoleca Ha cpaboTBaHe
U M3HOCBAHE Ha TPHUEIIUTE C€ NPH IUIb3TaHe MOBBPXHOCTH Oerre
IpueTa roJieMUHaTa HAa W3HOCBAaHE HA €IEMEHTHTE Ha TpHellara ce
IBomna. B mpomeca Ha m3cieaBaHeTo ca OmNpenereHH CyMapHOTO
HM3HOCBAaHE Ha J[BOMIATA, TOJEMHHATA HA M3HOCBaHE HA POJIKaTa W
roJleMHHaTa Ha M3HOCBaHE Ha CeKTopa. B kadecTBOTO Ha criomara-
TETHM MapaMeTpH 3a OLEHKAa Ha CPabOTBAHETO M M3HOCBAHETO CE
U3I0J13BaXa CKOPOCTTa HAa W3HOCBAaHETO M HM3HOCOYCTOMUYHMBOCTTA
(abcoJIOTHA U OTHOCHUTEIIHA).

3a ¢u3nueckn MOIen Ha TpUelIaTa ce [BOWIA “‘Bai-marep” e
n30paHa JBOHMIATA ‘‘POJIKA-CEKTOP” ChC CHOTBETHH IApaMeTpU Ha
TEeOMETPUYHO U (PHU3MUECKO IOJ00ue OINpe/eNIeHn Bb3 OCHOBAa Ha
CTaTHCTUYECKO H3CIIEABAHE Ha ITOUIC)KALINTE 332 BH3CTAHOBSBAHE
M3HOCCHHU JICTAMIIN OT aBTOTPAKTOpHATA M 3eMe/IeliCKa TeXHUKa [5].

W3zcnegBaneTo e MpoOBEIEHO HAa MAlIMHA 32 TPUEHE M N3HOCBAHE
CMII-2, ychBBPIICHCTBAHA C PAa3IMYHH CHCTEMH U yCTPOICTBa 3a
OCHUT'YpsIBaHE Ha yCJIOBHS 32 TPUEHE U W3HOCBaHE ONM3KH 10 eKCII-
JoaTalMOHHUTE. 3a TOYHO HU3MEpBaHE Ha TPHOOTEXHUUECKUTE
XapaKTepHCTHKN KBbM MalllMHATa € pa3paboTeHa CHelHantHa Majlko
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o0eMHa BOJOOXJTaXJaeMa KamMepa 3a TpUEHE M W3HOCBAaHE B yCIIO-
BHATA Ha TEYHO cMa3BaHe ¢ oOeM orT 150 ml u cuctemu 3a oxax-
JlaHe Ha KaMepara, MOoJAbpKaHe Ha MOCTosiHHa Temmeparypa 40°C,
XapakTepHa 3a CTYJEHO cpaboTBaHE Ha HOBOM3PAOOTEHH U PEMOH-
THpPaHU JIBUTATEIM HA aBTOTPAKTOPHATA M 3€MEMENICKa TEXHUKa,
CHCTEMa 3a HENPEeKbCHATO pa30bpKBaHE HAa CMa30dHATa cpena U
MarHWTHO ITOYHCTBAaHE HAa MPOAYKTUTE OT M3HOCBaHETO. M3murBa-
HETO Ce M3BBpIIBA 0 CXeMaTa ‘“‘poJKa-CeKTOp” IMpH YecToTa Ha
BbpTEeHe 540 min OCHUTypsiBallla OTHOCHUTENIHA CKOPOCT Ha IIb3ra-
He 85 m/min. HaroBapBaHeTo Ha TpHeIaTa ce JBOHIA CE U3BBPII-
Baie 6e3cTeneHHo cbe ckopocT | MPa/min, ycunue Ha nputHckane
Ha cekTopute kbM poskute 100 daN, koeTo ocurypsiBa HamsraHe 5
MPa u TpuboTexHHUYECKa XapakrepucTuka PV = 425 MPa.m/min.
Tesn croiiHOCTH ca M30paHHU B CHOTBETCTBHE C M3NCKBAHUATA KBM
JOIMYCTUMHUTE CTOHHOCTH 32 IUTH3TAIH JIaTepH.

TonemMuHaTa Ha M3HOCBAHETO CE ONPENENS IO TETJIOBUS METO
pa3lenHo 3a BCEKH OT TPHEIIUTE Ce eJIEMEHTH (POJIKa M CEKTOp) C
MOMOIITa Ha aHanuTH4HA Be3Ha WA - 33 ¢ tounoct 0,05 mg, xaro
BCHYKH 00pa3sIy ce MOYUCTBAT ¢ OCH3MH, MOJACYIIABAT U MPETErysiT
HpeIH U CIeNl ONHTA.

TpaiiHocTTa Ha ChbBpPEMEHHAaTa AaBTOTPAKTOPHA M 3€MeEJeNcKa
TEXHHKA Ce OIpeess 10 rojsiMa CTEeNeH OT H3HOCBAaHETO B IpoIieca
Ha cpabOTBaHE HAa TEXHUTE ChEANHEHHSI.

CpaboTBaHETO € eANH OT Hal - CIIOYKHUTE W TPYIONOTThIIAIIH
HPOLECH B MAIIMHOCTPOUTETHOTO U MAaIIMHOPEMOHTHO ITPOM3BOJIC-
TBO. TexHOMOrmyeckuaT mpolec pa3paboTBaHE M M3IHTBAaHE Ha
OCHOBHO PEMOHTHPAHHMTE aBTOTPAKTOPHH ABUTATENH IPOIbIKAaBa
OT JBa JI0 IIECT Yaca. ECTeCTBEHO CTpeMexbT Ha M3CIIe0BATEINTE
W TEXHOJIO3UTE € Jla Ce HaMall Ta3W IMPOJIBDKHTEIHOCT, KaTo ce
OCUTYpHU KadecTBEHO cpabOTBaHE NPH MHHHMAJIHO M3HOCBAaHE NPU
u cieq cpaboTBaHe. Bb3HMKBaHETO, PA3BUTUETO U MHTEH3WBHOCTTA
Ha NPOTHYaHEe Ha M3HOCBAHETO U JPYIHTE MPOLECH HpH cpaboTsa-
HETO Ce OIpe/eIIsi OT CBOMCTBAaTa HA MaTEPUAIMTE Ha TPUCLIHUTE ce
JeTalnn, TIXHOTO Ka4eCTBO M BBHIIHH Bb3JCHCTBUS U YCIOBHSI.

JluHaMuKaTa HA M3MEHEHHETO Ha TOJIEMHHATa Ha CyMapHOTO
M3HOCBAaHE Ha €TAJOHHATa W BH3CTAHOBEHHWTE IBOMIM WM TEXHUTE
eIEMEHTH ca TpeJACTaBeHH ¢ TrpauuHu 3aBUCHMOCTH Ha
(¢ur.2...¢ur.5).

I'onemuHaTa Ha MU3HOCBAHETO M CPaOOTBAHETO HA M3CIIEABAHUTE
JIBOMIIM CE€ OIIPeJielisl TIPeJH BCHYKO OT CpabOTBAHETO U M3HOCBaHe-
TO Ha aHTH(PUKIMOHHATA CIUIaB Ha CEKTOopa, Th KaTo Ta uma 10
ITBTH MO-MaJIka TBBPJOCT B CPaBHEHHE C MaTepHaia OT paboTHATa
MOBBPXHOCT Ha POJIKATA.
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Duz.2 Unmeepannu Kpusu 3a zoiemunama na cpabomeane u u3-
HOceaHe Ha emanoHHama u ewvcmaunosenume osouyu: 1-Cm45-
5030, 2-DUR500-5030, 3-ENGJIL200-5030.

XapakTepbT Ha H3MCHEHHE Ha MHTCTPAJHUTE KPHBH Ha Cymap-
HOTO M3HOCBAaHE HA €TAJOHHATA W BH3CTAHOBCHUTE JBOMLM HMMAT
exBuIUCTaHTeH XxapakTtep. Ot rpadukure Ha ¢ur.2 ce BUKAa, 4e
nporeca Ha cpaboTBaHe MPOTHYA MHTEH3UBHO 32 TPUTE JBOMLH
Ipe3 MbPBUS Yaca, KaTo 3a JBOMIATa C €TaJOHHATA U BUOPOIBIOBO
HaBapeHaTa B ra30Ba CMEC CTOMaHEHa POJIKa CPabOTBAHETO IPHK-
JF0YBA 10 YETBBPTHUS 4ac. 3a ABOWIIATA C BE3CTAHOBEHATA YyryHEHa
posika cpabOTBaHETO MHPOABIDKABA JO JEceTHs 4ac. B HavanoTo
cpaboOTBaHETO OCHOBHO C€ IBJDKM Ha MEXaHHYHO Cpsi3BaHE Ha

[

BBPXOBETE HA MUKPOHEPAaBHOCTUTE U IUIACTHYHA JedopMmalys Ha
HOBBPXHOCTHHSI CIIOH.

CyMapHOTO U3HOCBaHE B Kpas Ha M3MMTBAHETO 3a JBOMIIATA ChC
CTOMaHEHHTE (ETAJOHHA M BH3CTAHOBEHA) POJKH € 4 IBTH MO-
MaJko 4,5 Mg B CpaBHEHUE ChC CYMapHOTO M3HOCBAHE Ha ABOMIIATa
C Bb3CTaHOBEHaTa yyryHexa poska 18,7 mg. Tosa rosismo u 6bp30
U3HOCBAaHE Ha JIBOMLATA C BH3CTAHOBEHATAa YYTYHEHA POJIKA BOJH
J0 HaMaJsiBaHE HAa pecypca Ha ChCAMHEHUATa B KOUTO y4acTBaT
TE3H Bh3CTaHOBEHH jeTaiiin. CyMapHOTO H3HOCBAaHE Ha IBOMIATA C
BBH3CTAHOBEHATa CTOMAHEHA POJIKA OCTaBa MO-MaJIKO OT ABOMIIUTE C
€TaJIOHHATa U Bb3CTAHOBEHATA UyTyHEHA POJIKA IIPe3 LEIHs MePHO.T
Ha m3nuTBaHeTo. Karo pe3ynTraT oT TOBa sBIEHHE, JBOMIATA C
Bb3CTAHOBEHATa CTOMAaHEHa pOJIKA MMa HaMalieHa XJlabuHaTa U
yBEJIMYEH pecypc.

3a eTa’goHHAaTa M BB3CTAaHOBEHHUTE ABOMIM ce 3abeisi3Ba cpas-
HMTEIHO PAaBHOMEPHO M IUIABHO yBEJIMYAaBAHE Ha KOJIMYECTBO CHET
MaTepual B Ipolieca Ha yCTaHOBEHO M3HOCBaHe. TOBa CBOWCTBO €
0JIaroNpHsATHO B €KCIUIOATAIIMOHHM YCIIOBHSA, THH KaTo He Ipeu3-
BUKBA PE3KH KoJieOaHUs HA pa3MEepHUTe Ha AeTaluINTe IpH U3HOCBA-
HETO MM U JaBa Bb3MOXKHOCT 32 IIPOTHO3HMpAHe Ha MOMEHTa U 00e-
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@uz.3 Hnmezpannu Kpueu 3a 201eMUHAMA HA USHOCEAHE HA
PONKAMa npu MpueHe Ha NAv32aHe Ha emaioHHama U 6b3CMano-
senume osouyu: 1-Cm45-5030; 2-DUR500-5030;,3-ENGJL200-

Ma Ha PEMOHTHHTE PaboTH.

Hapen cbc cymMapHOTO M3HOCBaHE Ha JBOUIIATA IOJISIM UHTEPEC
HpE/CTaBIIsIBA TOJIEMHHATA U CHOTHOLICHUETO HA M3HOCBAHETO Ha
HEWHUTE eNEMEHTH (POJIKa U CEKTOP).

VI3MeHeHHeTO Ha TOJIeMHMHATa Ha W3HOCBaHE Ha POJIKaTa IpH
TpHEHe € mpeacTaBeHa Ha ¢ur. 3. 3a pa3nuka oT cpabOTBaHETO Ha
CHOTBETHHTE JIBOMIH, CPAOOTBAHETO Ha €TAJOHHATA U BbH3CTaHOBE-
Hata ¢ DUR 500 ponkn npoxemkaBa 1o 4erBbpTust wac. Crexn
YETBBPTHUS Yac 3a JBETE POJKH HACTHIIBA MEPHO]] Ha YCTAHOBEHO
U3HOCBAHE C IIOYTH HyJIeBa CKOPOCT Ha H3HOCBAHETO.
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Duz.4 I/Inmezpaﬂlm Kpueu 3a cojiemunama Ha U3HOCeaHe Ha
cexmopa npu mpueHe Ha NAb32aHe Ha emalOHHAma U 6b3CMAaHo-
senume osouyu: 1-Cm45-5030; 2-DUR500-5030;3-ENGJL200-
5030.
3a Bp3CTaHOBEHATa YyTyHEHA POJIKAa CpabOTBAHETO MPOABIDKABA
1o 14 gac, KoeTo e mokasaTen 3a Mo-TPYIHOTO U cpaboTBane. To3u
(bakT moka3Ba, ye HEOOXOAMMOTO BpEME H Pa3XOIH 3a MPOTOHBAHE
Ha PEMOHTHpPAHM 3E€MEJICJICKA MallMHH C BH3CTAHOBEHH YYT'yHEHU
JIeTalin ca I0-ToJIeMH B CPAaBHEHHUE C HOBHUTE U TE3U C Bb3CTaHOBE-
HY CTOMAaHEHU JeTaliIn.
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lonemuHaTa Ha M3HOCBAaHE Ha CEKTOpa OT TPHeEIara ce JBOiKa
B 3aBHCHMOCT OT BpeMeTo ¢ nokasana Ha ¢ur.4. [Topanu ToBa, ue
OJIOBHUAT OpoH3 € 0KoJi0 10 mBTH MO-MEK OT POJIKaTa CyMapHOTO
My M3HOCBaHE € 3HAYMTEIHO MO-TOJISIMO. XapaKTepbT Ha KPUBUTE
MPU CEKTOPHTE € AHAJIOTMYEH Ha TO3M OT TPHEIIATa Ce JBOMIIA
(¢ur.2). Mo TO3M HAYMH M3HOCBAHETO HA TPHENIaTa CE JBOWIA CE
OIIpejIestsi OCHOBHO OT aHTH()PUKIIMOHHATA CIUIAB Ha CEKTOPA.

CpaboTBaHETO HA CEKTOPUTE OT IBOUIUTE ChC CTOMAaHEHA (eTa-
JIOHHA ¥ BBH3CTAHOBEHA) POJIKA MPOTHYA Mpe3 MbPBHS 4ac, JOKATo
CpabOTBAHETO HA CEKTOpa C BH3CTAHOBEHATA YYTyHEHA POJIKA MpPO-
tiya g0 10™" wac. OT mpuBeAeHWTE JaHHU Ce BIXK/IA, Ye Haii-
rOJIIMO, YyBCTBUTEIHO M3HOCBAHE CE MOJydaBa 3a CeKTopa pabo-
Tell| ¢ Bb3CTAaHOBEHATA YYT'yHEHA POJIKA, KOETO € B IIBTH MO-TOSIMO
B CpPaBHEHHE C M3HOCBAHETO Ha CEKTOpa paboTell ¢ eTaIOHHATA U
BB3CTAHOBEHA YyI'YHEHA poJika. Ta3u pas3iiKka pacTe HeMpeKbCHATO
JI0 Kpasi Ha M3IHUTBAHETO, KBJIETO JIOCTHTA JI0 J(BA IbTH I10-BUCOKH
CTOMHOCTH.
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Due.5 HUsmenenue CKopocmma Ha U3HOCeAHe HdA poJjxamdad npu

mpueHe HA NAb32aHe HA eMANOHHAMA U 6b3CMAHOBEHUME 080U~
yu: 1-Cm45-5030,; 2-DUR500-5030,3-ENGJIL200-5030.

OcBeH rojieMrHaTa Ha M3HOCBAHETO BaXKHO 3HAUCHUE 32 OIEHKa
Ha cpabOTBaHETO W W3HOCBAaHETO HAa TPHEIIUTE CE MOBBPXHOCTH
MMa CKOPOCTTa Ha W3HOCBaHE, KOSTO € €[Ha OT TJIAaBHUTE TPUOO-
TEeXHUYECKH XapakrepucThku. CKOpOCTTa Ha HM3HOCBAHETO JaBa
BBb3MOXKHOCT J]a C€ CpaBHsABA CpPabOTBAHETO M H3HOCBAHETO HA
JIBOWIM OT pa3jinYHU MaTepHanu. Ts HU JaBa WH(OpMAIUs OTHOC-
HO 3ary0ara Ha MaTepuaj B 3aBUCHMOCT OT BPEMETO 3a paboTa.

Kpusute 3a m3MeHeHHe CKOPOCTTa NPH CpabOTBaHE M yCTAaHO-
BCHO HM3HOCBaHE Ha TpHEINaTa ce IOBBPXHOCT Ha €TaJlOHHATa U
BH3CTAHOBEHHUTE C PAa3IMYHUA MOKPUTHS POJIKM Ca MPUBEICHH Ha
¢ur.5. Tesnm KpUBH HO CBOS XapakTep HAmoxoOsBaT KpUBUTE Ha
rojeMuHaTa Ha HM3HOCBAHETO, HO C pEILMIOpPOYHA CTOHHOCT. OT
NpPUBEICHUTE KPUBH Ce BIIK/A, Y€ B ITBPBUTE JBa 4aca OT M3CIEH-
BaHETO CKOPOCTTa Ha cpaboTBaHe 3a HaBapeHaTa YyryHEeHa pOJKa €
1,378 mg/h, koeTo e JeceT MbTH MO-0BP30 OT CKOPOCTTA HA CTOMA-
HeHaTa (eTalloHHa M Bh3cTaHoBeHa) poika 0,138...0,145 mg/h. Crnen
YEeTBBPTUS Yac HACTBIIBAa IIPOLIEC HAa YCTAHOBEHO H3HOCBaHE H
CKOPOCTTa Ha M3HOCBAHE 3a TPHUTE JABOUIIM OCTaBa IOYTH NOCTOSIHHA
10 Kpast Ha U3MUTBAHETO.

Tabnuna 1.
M3HOCOYCTOMUMBOCT Ha TpHUEILlaTa C€ IOBBPXHOCT Ha
posxara
S S
= =
s¢ | 25|85
Tpuemnia aouna =3 28 | =2«
P=IR3) Q = 2 5 o
Sl o F © 3o
SE| 55 |F&¢
[ EE |O8F
Cr45 - O30 0,58 6,90 1,0
DURS500 - O30 0,55 7,25 1,05
EN-GJL 200 - 5030 55 0,73 0,11

EnHO oT riiaBHUTE M3MCKBaHUS KbM BBH3CTAHOBEHHTE JETailsN
ce sBsIBA TSAXHATa M3HOCOYCTOMYMBOCT B 3aJajJICHUTE YCIOBHS Ha
paboTa. Tsl € KOMIIJIGKCHO CBOWCTBO M 3aBUCH OT MHOTO (haKTOpH
TBBPJIOCT, )KUIIABOCT, KPEXKOCT, CTPYKTYpa U JIp.

Pesynrarute 3a U3HOCOYCTOMYMBOCTTa U OTHOCHUTEIHATA U3HO-
COYCTOMYHMBOCT Ha BHOPOIBrOBO HAaBAPEHHTE CTOMAHEHH U UyTY-

lon

HEHH POJIKH € TpejacTaBeHa B Tabn. 1. OTHocuTenHaTa U3HOCOYC-
TOWYHBOCT € OMpeJIeNieHa CIPSIMO ETAIOHA.

Ot npuBeneHnTE B TabN. 1 JaHHH ce BUXK[a, Ye Hali-BUCOKa W3-
HOCOYCTOMYMBOCT HMa CTOMAaHEHAaTa POJIKa HaBapeHa B Ta30Ba CMec
¢ DUR 500, croTBeTHO nBomIiaTa padoTemia ¢ Tasu poska. Okoyio
JeceT IBTH MO-HHUCKAa € HW3HOCOYCTOWYHMBOCTTAa Ha BHOPOABIOBO
HaBapeHaTa B Ia30Ba CMeC YyTyHeHa poska. ToBa ce MOTBBpKIaBa
M OT pPe3yJTaTHTE 33 U3HOCBAHETO Ha EJIEMEHTHTE (POJIKa-CEKTOp)
OT Te3W [BOMIM NpeacTaBeHH Ha ¢ur.2...pur.4. Haii-ucoka e
OTHOCHTEIHATA H3HOCOYCTOMYHMBOCT HAa HABAPEHOTO IMOKPHUTHE
BBPXY CTOMAaHEHa POJIKA, KaTO CIPSMO BH3CTAHOBEHATA Yyr'yHEHA
poJika oTHOLIEHHETO ¢ fneceT mbTH. OT TOBa MOXE JIa CE HalpaBH
MPEATONOKEeHHe, Y€ pecypca Ha BBH3CTAHOBEHHTE CTOMAHCHHU Jie-
Talau 1e ObJe AECET MMBTH MO-TOJISIM OT TO3W HAa BH3CTAHOBEHUTE
YyT'YHEHH JETaliIn.

3. 3aknrouenue

1. CymapHOTO H3HOCBaHE B Kpasi Ha M3IUTBAHETO 3a JBOMIIATA C
BB3CTAHOBEHATa UyryHEeHa pojka 18,7 mg e 4 mbTU MO-roisMo B
CpaBHEHHE ChC CYMAapHOTO M3HOCBAHE Ha JABOMIIATA C BH3CTAHOBEHA
cToMaHeHa pousika 4,5 mg.

2. Bp3cTaHOBEHHTE /IBOMIM MMaT CPABHUTEIHO PAaBHOMEPHO M
TUIABHO yBEJIHMYaBaHE HAa KOJIMYECTBOTO CHET MaTepHal B Mpoleca
Ha yCTaHOBEHO M3HOCBaHe. ToBa He MPeAN3BUKBA PE3KU KOIeOaHUs
Ha pa3MepHTe Ha AETAMINTEe NPU M3HOCBAHETO UM B E€KCIUIOATalU-
OHHH YCIIOBHUS, KaTo JjaBa BB3MOXKHOCT 3a IPOTHO3MpAaHE HA MO-
MeHTa ¥ obeMa Ha PEeMOHTHUTE pabOTH Ha aBTOTpPAaKTOpHAaTa U
3eMe/IeIICKa TeXHHKA.

3. Bopacranosenara ¢ DUR 500 cromanena poska ce cpaboTsa
mo-0BpP30 OT BH3CTAHOBEHATA UyTryHEHA pojka. To3u (akT mokassa,
4ye HE0OXOAMMOTO BPEME M PA3XOAH 3a IMPOrOHBAaHE HA PEMOHTHDA-
HH 3€MEJIETICKU MAIIMHU C Bh3CTAaHOBEHH UYTYHEHHU JAETAMIH ca I10-
TOJIEMH B CPaBHEHHE C HOBHTE U T€3H C BH3CTAaHOBEHH CTOMAHEHH
JIeTaiIH.

4. OTHOCHTENTHATa M3HOCOYCTONYMBOCT HAa BUOPOABIOBO HaBa-
pEHUTE MOKPHUTHS B Ta30BM CMECH BHPXY CTOMaHEHH Jeraimm e 10
IIBTH TO-BHCOKAa OT CHINUTE NMOKPUTHUS BBPXY UYTYHEHH IeTaiinn
IpH TPUEHE Ha MUTb3TaHe B YCIOBUATA HA TEYHO TPHEHE.
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Abstract: The engineering task - to improve the existing solution starts when, during the cycles of manufacturing or intended use of a
technical system, it appeared preconditions for achieving better results. Although the problem is common for the engineering practice, there
is no generally accepted model (algorithm) for its solution. For the harvesting of soy crops and other row crops in the country headers HPS
are widely used, which are manufactured at METAREM - AD Pavlikeni. For the past more than thirty years since the start of mass
production, headers passed their long path of development and improvement. Through the analysis of the collaboration of TISEM - AD, Ruse
and METAREM - AD in the improvement of headers HPS, the types of activities and the content of the work are clarified. On this basis, is
proposed a model (algorithm) to solve the engineering task to improve the existing solution, which covers all the activities of the design

process.

Keywords: DESIGN PRACTICE, HEADERS FOR HARVESTING, SOY CROPS, DESIGN MODEL

1. Introduction

All fundamental researches on design of technical systems that
came out in the end of XX and the beginning of XXI century define
the task for the improvement of the existing solution as one of the
main tasks of the engineering practice [6,7,8,9,10,11,12]. At the
same time a research into methods for solving this problem are
found rarely in scientific periodicals. This is due to the fact that the
scope and content of the task - improvement of the existing solution
are modified within wide limits. The problem can be defined at the
level of system for conversion of matter, energy and information, an
element of it is the improved technical system, so that the
improvement would cover the entire design process. On the other
hand, the problem can be defined at the level of a technical system
and the improvement would cover the executive organs of the
technical system. Thirdly, the task can be defined at the level of an
executive organ of the technical system and the improvement would
cover the structural elements that build the advanced executive unit.
The lowest level at which can be defined the task of improving the
existing solution is the constructive element. In this task the
construction element - the lowest standing unit in the composition
of the technical system is put under improvement.

As a result of an earlier study a generalized model for designing
of technical systems has been proposed. It is obtained by combining
(superimposition) of the models (algorithms) to solve the four main
tasks, defined within the framework of this study — an adaptation of
an existing (turnkey) solution to work in new conditions, an
improvement of existing (turnkey) solution, a combination with
precast or a creation of a new solution [4]. Based on this basic
model is proposed a model (algorithm) to solve the engineering task
of improvement of the existing solution. The content of the model
(algorithm) is explained on the basis of the analysis of the joint
work of TISEM - AD, Ruse and METAREM - AD Pavlikeni, on
improving headers for soy plantings HPS. Headers are created in
connection with the introduction of a technology for row harvesting
of soy crops in Bulgarian agricultural production. For the past more
than thirty years since the start of mass production of METAREM —
AD, headers for soy crops HPS have passed a long path of
development and improvement.

2. An analysis of the collaboration of TISEM - AD
and METAREM - AD on the improvement of headers
HPS

The multiple tests inland and abroad and widespread use in
Bulgarian agricultural production have proved the effectiveness of
row headers HPS in harvesting soy crops and other row crops
planted at a spacing of 70 cm. The results of the tests and the
recommendations given by the farmers and the implemented control

o

have shown that among the positive aspects there are certain doubts
about the improvement of the design of headers HPS and about the
improvement of their technological capabilities. From the
information gathered it was clarified that by increasing the speed of
the combine harvester more than 5 km/h, the cutting height of plants
has significantly increased and there appeared some disturbances in
the technological process, flowing in particular working sections.

The collaboration between TISEM - AD and METAREM - AD on
the improvement of row headers HPS has started with the
systematization of the determined shortcomings and grouping them
according to the scope and their complexity. On this basis technical
assignment has been defined and approved. Based on the technical
assignment and the main and complex disadvantages, changes have
been made to the existing technical proposal and the outcome is an
adjusted technical proposal. In carrying out the next step the
adjustments of the technical proposal reflect on the conceptual
design. The process continues with changes at working section-
level and ends with the changes of the smallest scope and
complexity — construction item-level. The detailed design includes
strength calculations and verifying the structural and functional
linking only of the changed components at the different levels. All
the changes reflected in the technical documentation. Based on the
adjusted technical documentation, an improved experimental model
has been produced and tested.

Fig. 1 Row header for harvesting soybeans HS

The preparation for production continues with completion of the
technological equipment and later on with production, and testing of
a zero series. Following the successful implementation of all stages
of preparation for production, the mass production of new family of
row headers for harvesting soy plantings HS by METAREM - AD
is reached (Fig. 1). The new family of row headers HS has the
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following advantages, compared to the basic family HPS: the
number of simultaneously collected rows has been increased from
six to eight; the working sections are driven in groups (in two) from
intermediate shafts to which protective clutches are built; by a V-
belt variable transmission the speed of the chain belt conveyors, the
angular velocity of the disc cutter of the working sections and the
forwarded speed of the combine harvester have been synchronized
[2].

Concerning the improvement of the working section the
following changes have been made: the frame of the working
section has been light-weighted; the cutter has been shifted forward
and to the counter-knife a second cutting edge [3] has been
designed; under the counter-knife an unit for deviation of stems has
been placed, that directs by force the plants to the cutting zone; the
range of copying the work section from 150 to 200 mm has been
increased; by a cylindrical spring, mounted on the vertical shaft of
the cutter, the minimum clearance of cutting is ensured; the
backlash in the gears of the transmission of operation sections is
variable adjusted; the working section is locked when the header
harvests sunflower and corn.

3. A model (algorithm) for solving the engineering
task for the improvement of an existing solution

The performed analysis of the collaboration between TISEM -
AD and METAREM - AD in the improvement of row headers for
harvesting of soy plantings HPS is the basis of the proposed model
(algorithm) for solving the engineering task for the improvement of
the existing (turnkey) solution (Fig. 2). The model is presented as a
solved task on the basis of the previously created generalized model
for the design of technical systems obtained by combining
(superimposition) of the models (algorithms) for solving the four
basic design problems. The generalized model itself is a part of the
developed models for the presentation of the hierarchical
comparability between the life cycle of the technical system, the
technical preparation for production, the engineering preparation of
production and design, resulting from earlier studies [1, 5]. The
steps that form the structure of the model (algorithm) for solving the
engineering task for the improvement of the existing (turnkey)
solution are highlighted in dark in Fig. 2.
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Fig. 2 A model (algorithm) for solving the engineering problem of adapting of an existing (turnkey) solution to work in new conditions
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The design process begins with the implementation of the first
three steps of the basic model - clarifying and defining the problem,
conducting feasibility studies and preparation of the technical
assignment. The specificity of the solved problem defines the
different content of activities in this early stage of design. As
revealed by the analysis performed, after justification of the need to
improve headers HPS, the next step is to analyze the results of the
tests carried out, the recommendations of the farmers and the
information gathered by the implemented control. Then the
identified disadvantages are systematized and grouped according to
their scope and complexity. On this basis, the technical assignment
has been drawn up and approved.

The specificity of the task for improvement of the existing
(turnkey) solution is the basis for the variety in the selection or
synthesis of the technical proposal. The corrected technical proposal
is based on the following sequence of actions — the shortcomings
from largest range and complexity are systemized, the existing
technical proposal has been analyzed, the existing technical
proposal has been improved and finally the corrected technical
proposal is defined.

By reflecting the adjustments of the technical proposal in the
preliminary (conceptual) design, a transition is made from the first
phase (functional) to the second phase (object phase) of the design
(Fig. 2). The detailed design is essentially a multiple solving the
task of making changes with varying scope and complexity of the
constituent parts at the different hierarchical levels. The analysis of
the improvement process of headers for soy crops HPS shows that
regardless to the scope and complexity of the changes, the problem
is solved by the same methodology - the need for such alteration is
justified, the current situation is analyzed, the desired change is
performed and the change made are reflected in the technical
documentation. From the analysis of the process of improving the
headers it became also clear that to justify the changes needed, in
some cases it was necessary to use research methods [2,3]. Strength
tests and verification of structural and functional linkage are applied
only to the changed parts. The design ends with a reflection of the
changes in the technical documentation. Based on adjusted
technical documents, the next step of preparation of production is
performed.

4. Conclusion

Through analysis of the collaboration between TISEM - AD and
METAREM - AD on the improvement of the headers HPS, are
clarified the types of activities and the content of the work done. On
this basis, a model (algorithm) for solving the engineering task for
improvement of the existing solution, which covers all the activities
of the design process, is proposed. The model is presented as a
solved problem on the basis of a previously created generalized
model for the design of technical systems obtained by combining
(superimposition) of models (algorithms) for solving the four basic
tasks of the engineering practice — an adaptation of existing
(turnkey) solution for work in new conditions, an improvement of a
turnkey solution, a combination with precast or creation of a new
solution.
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CHEMICAL AND MICROBIOLOGICAL CONTAMINATION OF DIESEL FUEL USED IN FARMING TECHNIQUES
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Abstract: Diesel fuels are unstable on storage. Instability is caused by chemical and microbiological processes. The chemical processes
related to the formation of asphaltenes. Microbiological processes associated with the formation of molds, fungi, bacteria. They all cause
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1. Bveeoenue

Jl13en0BOTO TOPHUBO € MHHEPAIHO TOPUBO MPEJHA3HAYEHO 3a
Jau3enoBy JBUratenu.To mpejcTaBisiBa CIOXKHA CMEC OT XWIAIH
OTAENHH BBIVICBOJOPOAHH CHEAUHEHHS C BBIVIEPOJECH HOMEP
Mexny 9 wm 23 (Homepa Ha BBIVIEPOJHHS aToM N BB
BbrIeBogoponHaTa Monekyna CyHon.p ). Todsma wact or Te3u
MOJEKYyJIH ca 4WIeHOBe Ha HadTeHHTe, NapahUHUTE WIH
apomaTnyHus Kinac Ha Bbrieogopoante(HC). /Iu3zenoBoTo ropuso
BapHpa IO LBST OT OE3LBETHO 10 KEXJINOAPEHO MM CBETIIO KadsiBo.
ToBa 3aBHCH OT HU3XOJHATa CypOBHMHAa —TIETpoJia H3IMOI3BaH B
paduHepusita. Moxe na Oble IONBIHUTEIHO OLBETEH C LE
JnaHbuHa uaeHTudukanus u ap. [1]. Baxso e cbiio na ce pasbepe,
4ye aHeC padMHEpPUHMTE Ce ONUTBAT Ja MOCTHIHAT OT Ipolieca Ha
paduHHpaHe MaKCHMaJHO KOJIMYECTBO OT Hal- II€UeNIMBIINTE
NPOJYKTH, KaTO M3IOJI3BAaT HaW-eBTHH IIETPOJ, KOMTO MOraT na
pacduanpat. Te3n neyenuBIId NPOIYKTH MM KOMIIOHEHTH MOTaT Ja
ObaT IPOU3BEJCHH B IOJIEMU KOJMYECTBA, CAMO Ype3 IPOMsHA Ha
IpolecuTe Ha padUHUpPAHE U Upe3 HM3MOI3BAaHE HA XMMHKAIU U
KaTanu3aTopH. JJHEIHUTe TEXHOJIOTUH 3a pauHUpaHe ca MHOTO MO
pasnuyHu. PadunepunTe ca HaMepHiIM METOIM 3a MOMyYaBaHE Ha
MHOTO MOBEYE TOPUBO OT M3XOAHATa CypOBHHA—TETPOIIA.
KatannTuaeus, WM XuIpo-XMMHUYEH KPEeKUHT Cera II03BOJIsIBa Ha
padunepuutre na npeBbpHaT To4TH 90% OT meTpoja B JIEKH
JIECTUJIATH.

EBomornusTa Ha TeXHONOTMHTE 3a paduHHpaHEe Ha U3EIOBH
TopHBa € Mmokazana 00600meHo Ha ¢wur.1
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2. H3noxcenue

2.1. TipuyuHH HM MeXaHU3bM HAa pasrpaxiaHe Ha
AusenoBuTe  ropusBa.  [loBpexaanuss M pa3pylIeHUs
NpeIU3BHKAHMN OT HEKAYECTBEHO IU3ETI0BO0 FOPUBO.

Kakro Oemie orOensi3aHo mo-rope, 3aeAHO C MOJOKHUTETHUTE
KayecTBa, KaTo HAaMaJeHH BPEIHH EMUCHH, JU3EIOBUTE T'OpHBa
uMaT W HemocTaThl. OCHOBHHST MM HENOCTaThK €, 4e OBp30
CTapesT MPHU KOETO MPOMEHST KauecTBaTa CH.

VHTepecHO e, Ye Karo HpeHeOperBamMe TO3M HEMOCTAThK, ce
OIIMTBaME MAIIMHUTE Ja paboOTAT C TOPHBO, KOETO € Jajede OT
Ka4yecTBaTa Ha TOBA MPEBUICHO/NPENOPHYAHO OT MPOU3BOIUTENS.
Huec 75 — 85% oT mpuumHMTE 3a HmpoOIEMHUTE B XpaHHTEIHATa
CHCTEMa Ha JM3EJIOBHTE [BUTaTeM Ca OT JIOIIOTO Ka4yecTBO U
XapaKTepUCTUKK Ha FOPUBOTO. PasnaraHero 3amo4Ba BHAUMO [a ce
3abersi3Ba cien okouio 30 1Hu oT mpousBexaaHeTo. [2]. [Ipomenure
B KauecTBaTa Ha MPOM3BEICHUTC TOpPHBA Ca MPEIU3BHKAHH OT
HPOTHYAHETO HAa XUMUYHHU U GrostornyHu npouecH (dur. 2)

-XUMUYHU Iponecr:. HHUCKAa OKHUCIUTECIHAa U TEPMHUYHA
CTaOMITHOCT(OKHCIICHHE U PEeNOJIMMEpH3UpaHe),
-buonornunu _ mpouecu: 3apasgBaHe € MHKPOOPTraHM3MHU
(baxTepuu ¥ rIIECEHN).
‘ JIM3e10B0 TOPHEO |
XHMHUHH IpolecH BroxuMUYHE
TpoLECcH
—
OxucacEne H PenommMepHzanus ‘ ‘ Baktepun H I'son

@Duz.2 Ilpomenume 6 kavecmeama Ha npoussedeHume OU3eN06lU 20pusa

OkucruTenHara ¥ TEPMUYHA CTAOWIHOCT Ha IU3EIOBOTO
TOPHBO € CBBbP3aHa ChC ChCTaBa Ha METPOJa M M3IOJ3BAHUTE JTHEC
TEXHOJIOTHH 3a padunupane. HecTaGmiHHTe TrOpHBa Ce pa3BajsiT
WIN pasrpaxaar 0bp30 MpUUYHHABAHKH oOpa3yBaHe Ha CMOJKCTH,
JIAaKOBH ¥ BBIVICPOAHH OTIOXKEHHs, KOHUTO MOTaT Ja MPEAU3BHKAT
WIH YCHJISAT TPOOJIEMHTe € HembiaHOTO wu3rapsiHe. (¢ur.2)[3]. C
BIIOIIIABAHETO HAa KadeCTBOTO, TOPHBOTO 3al04Ba 1a MOTHMHSIBA,
KaTo Cce MOsBABA HEMPHATHA MHPH3Ma M YECTO MPEIN3BHKBA
muvene. ToBa e pe3ynTar OT WbPBHs eTam OT OOpa3yBaHe Ha
TOPHBHH KIbCThpH. Te MpeMHUHaBat mpe3 GUITpUpaInara cucreMa
H TIOMa/IaT B TOPUBHATA cucTeMa. [lopaxkaar mo-roseMu mpodieMu
KOraTto HapacTHAT 10 pasMep. He W3rapsAT HaIbIHO M HAmycKar
n3MyCKaTeJIHaTa cucreMa BBB ¢opmara Ha auM. I[IpobiemsbT ce
3a1p1009aBa, KOrato KIBCTBPHTE IOJENHAT [0 (UITPHTE |
BJIOIIIAT TIPOIYCKATEIHATA UM CITIOCOGHOCT.

Mukpoopranusmute (OaKTepUH H IUIECEHH) B JHU3EIOBOTO
ropuBo ca apyr npobneM. ITo3natu ca moBede OT IBajeceT BUia
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MHKPOOPTaHU3MH, KOMTO 3aMbPCSABAT LIUCTEPHUTE U PE3EPBOAPHUTE
3a ropuBo. Koraro nmonajgHar B ropuBOTO, TE CE yJBOSBAaT Ha BCEKU
JIBajieceT MMHYTH M €IHa €AMHUYHA CIIOpa MOXKE Ja IpPOU3BENe
noBede oT 260 000 moTombKka 3a miecT yaca. Hskoiko dakropa
rmoMaraT =~ Ha  pasTpaXJAaHETO Ha  TOPUBOTO-  BPEMETO,
TeMIIepaTypHUTE IIPOMEHH, BEHITHH 3aMbPCSIBAHUS U JIOCTAaBSHE Ha
TOPHUBO C XapaKTEPUCTHKHU IO-HHUCKH OT ONTHMAIHOTO. Bopara e
HeaHaTa cpesia 3a MosBata Ha OaKTepHu U IUIECEHHU, KOUTO BOJSIT
JI0 3aIpBCTBaHMA U NPOOJIEMH ¢ HOpMaHaTa paboTa Ha TOpUBHATA
cucTeMa M JBuraresis. MUKpOOpraHM3MHUTE B TOPUBOTO CE pa3BUBAT
Ha JIbHOTO Ha pe3epBoapa, Ha TpaHuliaTa Ha TOPUBOTO C BOJATA.

Tocneauuure oT OaKTEpHAIHO 3apa3eHO TOPUBO MOrar Jja
ObIaT:ChKpallaBaHe KUBOTA Ha (UITPHUTE, BIOLIABAHE Ha BIIAro-
OTZEISIIA CHOCOOHOCT Ha (QHITPUTE, M3HOCBAHE HA JIBUTATEIIUTE OT
HEpaBHOMEPHO II0JlaBaHe Ha TOPHBO, KOpPO3Ws B TOpHUBHATA
cucTeMa, KOpO3Msl Ha TOPUBHUTE PA3NpPBCKBAYH, MMOBPEXIaHE Ha
nU3MepBATeIHU ypelH, KOPO3Hs Ha pe3epBOapuTe, BUCOK Pa3Xo[ Ha
ropuBO, GJIOKMpaHe Ha KIAllaHu, MOBUILEHO ChbPKAHUE HA BOJA,
TOBpPEXK/IaHEe Ha JIeTalIUTe OT BOJA, IOBpEAA B JBHIATENsA(JIOLIO
cMasBaHe), 3apaBHu  npoOiemu  (Endotoxin  monywen  oT
OakTepuuTe), MOBpena Ha ABUrarens (OT He3aXpaHBAaHE C TOPHBO),
HEXEPMETHYHOCT B IIOMITH U Pa3NpbCKBAYH.

2.2. TIpeANOCTABKH U HAYMHU 33 pelIaBaHe HA mpodiema.
TpancnopTHu bupmu, 3eMeIeNICKU MIPOM3BO/TUTEINH,
KOpaboCOOCTBEHHIIM M MHOTO [PYTH, YECTO IbPIKAT JH3EIOBH
ropHBa B 3amac B [UCTepHU. TpsOBa [a 3HAST, Y€ Ka4ecTBOTO Ha
IU3e]0BOTO TOPHBO C€ IIPOMEHs HENpeKbCHATo. [IpaBHIHOTO
ChXPaHEHHE € MHOTO0 BaXHO 3a OBACHIOTO My H3moi3BaHe.[4]
CbXpaHEHHETO Ha TOPHBOTO € KU3HEHOBA)KHA IEHHOCT 3a Ja e
CBEXO, YHCTO U C BUCOKa e(heKTHBHOCT. HarnpaBeHu ca MHBECTHIMH
3a pe3epBoap, MHCTAIHMpaHe u 3a TopuBo. OcTaBa 1a ce IpoyMmee, ue
€ HeOoOXOJNMO TIPAaBHIHO TOAIBPKAHE W ONA3BaHe Ha Tasd
MHBECTHIIHSL.

TecToBeTe Ha TOPHBOTO TpsAdBa Ja Ce W3BBPIIBAT TI0
Bb3MOXKHOCT Be[Hara ciel B3eMaHe Ha NpoOuTe, Thil KaTo
OakTepuuTe 3aII04BAT [a 3arMBaT CIC/ U3JaraHe IHEBHA CBETIIMHA.
IIpobure ca CbLUIO YYBCTBUTEIHM NPU NPOMsHA HA OKOJHATA
Temreparypa. [I[bpBOTO MACTO 3a 3ambpcsiBaHe ca (uiTpure H
gamkara 3a Quitpure. MHKPOOPTaHU3MUTE 3aCMYKaHH OT
TOPHMBHHUTE PE3epBOApH Ce 3aabpkarT BbB Quurpure. Tam Te ce
pa3sMHOKaBaT, Karo o0pasyBaT JICIKaBa Ciy3, OTIOBOpDHA 3a
samymBane Ha Quurpure. JlenkaBara Kajd BbpXy (QUITPHUTE, KOATO
MOXe fJa Mupulle Ha (epMEHTHUpaHEe MM pa3BaleHO siue e
MPHU3HAK 32 MEKPOOHOJIOTHYHO 3aMbpcsiBaHe.[5]

Besika mHAMKanms 3a MEUKpOOHO 3ambpcsiBaHe Ha (Quitpure U
(GUATHPHHUTE YAlKM M3MCKBA B3€MaHa Ha JIBE NPOOU OT TOPHUBHUL
pesepBoap. Ennara e o cpenHa Aba004MHA, a BTOpaTa OT ABHOTO
Ha pe3epBoapa. YTasBa ce TOPUBOTO B CThKJICH OypkaH. CpaBHsABAT
ce BH3YyaJlHO [BETe MPOOM 3a pa3yiika B LBETA, MPO3PAuHOCT H
KOHIIGHTpalis Ha AUCHEPrHpaHd YacTHIM. Pa3juKuTe MOrar ja
OBIaT Mpeau3BUKaHU U OT XMMHUYHH (HeOnonornyHu) mpouecu. Ho
ThH Karo TpoBepkara BbB (QUITPUTE JaBa MOJIOXKUTEIHU
WHAWKAIIMK, TBBPJAE BEPOATHO T€ Ja ca OT MHKPOOHMOJOTMYHA
AKTUBHOCT.[6]

3a mo-rojsiMa TOYHOCT npu omnpeaciisHE Ha Kade€CTBOTO Ha
JAU3CJI0OBOTO I'OPpHUBO CE€ M3MO0JI3Ba TECT 3a OTKPHMBAHE Ha 63.KTepI/II/I7
r'bOU U IJICCEHU B JU3E€JI0BO I'OPHUBO.

TecTpT ce cbhcTOM B MOTONSBAaHE Ha CIICIHAIHA JICHTA B
ropusoto ¢ur.3. Ot eqHaTa cTpana Ts € Osula M OTKpUBA OaKTEpUH
cien 24-36 uaca. Jlpyrata crpaHa e CBETIO KadsBa U OTKpUBA
mwieceHn U rom cren 36-48 waca. OTCHCTBHETO HA TETHA BBPXY
JIeHTaTa € MPHU3HAK 32 OTCHCTBHE HA 3aMbpCSABAHE HAa FOPHUBOTO C
IUleCeHH M TI'bOM. Beska apyra peakiusi € NpU3HAK 3a JIOMIHN
HOBHMHH- HATMYKE HA MUKPOOHOIOrHYHO 3aMbpcsiBaHe.[8]

Texnosorusita Ha IpoBepkara BKIIOuUBa: M3BaxkIaHe JieHTaTa
ot yvamkara. HE CE IIWIIA neHrara 3amoTo e ce€ OTKpPHUSAT

6aktepun ot npbcrute.JloToMsIBa Cce JeHTaTa B TOPHBOTO 3a OKOJIO
15 cexynmu ¢ur.4. ['opuBoTO ce B3eMa OT TOPUBHHA (GHUITHD,
BOJHHUS Cemaparop WM ABHOTO Ha pe3epBoapa (IMCTepHATa).
Otuexaa ce M3IHUIIHOTO TOPUBO U JICHTaTa Ce IOCTaBs OTHOBO B
yamkara. [Tocrass ce yamrkata Ha TbMHO 3a 24 yaca. [IpoBepsia ce
nentara cuen 24,36,48 waca dur.5 u ¢ur. 6.

¢ue.3 Jlenma 3a omxpusane na baxmepuu, niecenu u evou

¢uz.4 [lomanane na renmama 6 20pugo

ue.5 Tecm 3a omxpusane na baxmepuu, 20U U nieceHu 8 OU3eI060
20pu6o

BACTERIA COMPARISON
([ [ 1:4 1o’

MOULD COMPARISON

Lighe Moderate  Heavy

@Duz.6 Tecm 3a omxpusane na bakmepuu, 2v6u u niecenl 8 OU3en060
20puso

2.3 Pesyaratn

Cnbpanata W ananu3upaHa uHQOpMaIMs, CBbp3aHa C
HpoGIEeMUTE 3acATalld XUMHIHOTO U OHOJOTUYHO JerpaanpaHe Ha
JIM3EIOBUTE TOPHBA € M3MOJI3BaHA 33 OLECHKA Ha JU3CJIOBH TOPUBA,
yHnoTpeOsiBaHK B HAIIM TPAHCIOPTHH (UPMH ¥ 3EMEACICKH
Koorepali. B n3cienBaHeTo ca BKIIOYEHH TPH HPOOH: Ha CBEKO
TOPHBO OT GEH3MHOKOJIOHKA, TOPUBO OT IIMCTEPHA 33 ChXpaHCHHE
TOPHBO M OT pe3epBoap Ha KOMOAH M.

W3scnenBaneTo € M3BBPIICHO IO ONHCAHA ITO-TOPE METOUKA.
Cren 72 yaca e U3BBpILIEHA IPOBEPKA 32 MPOMSHA HA CHCTOSHUETO
um. ur.7,8u 9.
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Ha mecma 3a MquO6u0}l0€u‘£H0 3amvpcsieane Ha

€8edfco copueomo om OeH3UHOKONIOHKA

puz.8 Cvcmosinue na mecma 3a MUKPOOUONIOSUYHO 3AMbPCABAHE HA
20pUBOMO  OM YUCMepHa 3a Cvxpanenue Ha 2opuso. Hamuuue na
bakmepuanHo (vepeeHume nemHa)om eOHama CMpana Ha mecma.

|t -7,.

Puz.9 Cvocmosnue na mecma 3a MUKPOOUONOGUHHO 3AMbDCABAHE HA
20pusomMO Om yucmepHa 3a cvxparmenue Ha 2opuso. Hanuuue na
2bOUUHO/NNIECEHHO 3aMbpCABane Om Opy2ama Cmpana.

Ilpy Hero uMa KakToO XHMHYHO 3aMBpPCSBAaHE, Taka |
MHKpoOHOJIOrHYHO. UYepBeHHTE TIIeTHA OT eaHAaTa CTpaHa ca
HoKa3arel 3a OakTepuanHo 3ambpcsBaHe. OT Ipyrara cIpaHa ce
BIDKIA 4YepHO, MBbXecTo oOpa3yBaHHE, KOETO € IUIeCeH. bsioTo
KpbINIo 00pasyBanue € rvba. OT MpenopbKUTE B JUTEPATYPHOTO
npoy4yBaHe, MOJOOHO TOPMBO € HEMOAXOMII0 3a ymoTpeba B
CBBPEMCHHHUTE JABUTATEIH.

3a 1a ce yCTaHOBHM KakBa € CTENEHTa Ha JerpaaupaHe Ha
TOPUBOTO ¥ KaKBH Ca ONACHOCTHTE OT KOPO3HOHHH MOBPEXIAHUS B
ropHBHAaTa CHCTeMa, Oere u3cienaHo kuceanuHHoto yucio (TAN)
Ha Bcska oT mpobure. ToBa HcienBaHe OLEHSBA HAJIHYUETO H
KOJIMYECTBOTO HAa OPTaHWYHH KHCEIMHU B TOPHUBOTO IIOJy4E€HH OT
XUMHYHUTE ¥ MHUKPOOHMOJIOTUYHH HPOLECH H € KIIOYOB (akTop 3a
OLICHKA Ha CTeNeHTa Ha nopaxenue. OLeHsBa ce ¢ KOJIMYECTBOTO
KaJlieBa OCHOBa HeOOXoxuMa Ja HeyTpaau3upa KHCEIHHHUTE.
HomyctuMuaT —mpar Ha KACENMMHHOTO 4ucno 1o ASTM
¢:0.3mgKOH/g[5]. 3a nammre crangaptu ¢ 0.50mgKOH/g (3a
OMOIN3eI0BO TOPUBO —IbpKaBeH BecTHUK 76 oT 2007 roguna )
W3cnenBaneTo e M3BBPIICHO B XMMHYecKa jJaboparopus Ha PY A.
KsHues Pyce mo B/1C1752-84:

1.TuzenoBo ropuBo ot GenzuHokoonka- 0,07 mgKOH/g

2.J[u3€e10B0 TOPHBO OT LHUCTEPHA 32 ChbXpPAHEHHE HA TOPHUBO,
cpene cnoii- H,=2,20 mgKOH/g

3./lu3enoBo ropuBo OT. KOMOAalH Ha Koomepauus c.AlneMup-
H,=1,91 mgKOH/g

Bwxkna ce, ue ropuBara OT LIMCTEpHATa 33 CbXPAHEHHE U TOBA
Ha 3eMe/elicKaTa KOOIepalus ca IOBeYe OT YETHPU IIbTH Haj
JOIycTUMaTa HopMa. M3Mon3BaHeTo Ha TOPHBOTO KPHE BUCOK PHCK
OT EJIEKTPOXMMHYHA KOPO3MSI M0 TPELU3HATE CJIEMCHTH Ha
rOpUBHATA CHCTEMA.

3a nma ce MpoBepH OKHCIUTENIHATa CTaOMIHOCT(CKIOHHOCT
KbM 00Opa3yBaHe Ha OPraHMYHHM KHCEIMHM) HAa CBEKOTO 'OPHBO OT
OCH3MHOCTAHIMATA € W3MOJ3BaH TepMuueH TecT npu 115°C 3a 16
yaca[6]. Crmem ToBa € ONPEIENCHO KHCEIMHHOTO YHCIO H €

CPaBHEHO C HM3XOAHOTO. HapacTBaHero Ha KHCENIMHHOTO YHCIO
noseye ot 0.12 mgKOH/g e Hepomyctimo.

KucennHao 4umcio Ha IU3€I0BO TOPUBO OT OCH3MHOKOJIOHKA
sarpsiBano mpu 115°C 3a 16 waca-e  H,=0,07 mgKOH/g. Tasu
CTOHHOCT CBBIaja ¢ u3xomHara croiiHoct - H,=0,07 mgKOH/g.
Cunen 3arpsiBane 16 gaca, KOJIMYECTBOTO HA OPTraHMYHATE KUCEIUHA
octaBa HenpoMeHeHo.[loayueHuHAT pe3ynaraT IoKa3Ba BHCOKaTa
OKHCITHTENTHA CTaOMITHOT Ha CBEXKOTO TOPHBO.

Pesyarature OT H3CIeABaHMATA Ha KHCEIMHHUTE dHCIA ca
0000611eHH ¥ TOKa3aHu Ha ¢Gur.7

TAN 4 mgKOH/z

2.
3
Z‘Z'i/ 1.91 /

@uez. 7 Kucenunnu uucia Ha npoou om ousenoso 20puo

1-bensunorononka; 2-yucmepra 3a coXpanenue, 3-pezepeoap Komoain

3.3aknrwuenue

OT mnomydeHHTE pe3ylATaTH OT H3BBPIICHOTO JHUTEPATypHO
MpOyYBaHE U MPOBEACHNUTE EKCIIEPUMEHTAHH U3CIIE(BAHUS MOTaT
Jla ce HAIpaBsT CICAHUTE U3BOU:

3.1 Cnen wnHamyckane Ha paduHEpHHTE 3a HPOU3BOICTBO,
JIM3€I0BOTO TOPHUBO 3aIl0yBa Jja CTapee, Ja MPOMEHs MapaMeTpHTe
cu. [IpyunHaTa € B MPOTHYAIINTE XMMHYHA U MHKPOOHOJIOTHIHA
MPOLIECH Ha pasrpakIaHe.

3.2. Crementa Ha pasrpaxaaHe Ha TOPHUBOTO 3aBHCH OT
YCIOBHMSITA HAa ChXpaHEHHWE: TOMajaHe Ha BOJA, CTENCH Ha
3arpsiBaHe, MPOABIDKUTENHOCT HAa ChbXpPaHEHHE, 3aMbpCsSBaHE C
OakTepuu, T'bOH U IUIECCHU H JIP.

3.3.Hamoxwurenen e NEPpUOANYCH CKCIIPECEH KOHTPOJI 3a
HOPpOMEHHU B Ka4€CTBOTO Ha ropuBara, OCOGCHO aKoO Ca CbXpaHsABaHU
MOJIBIITO BpeMe (IToBeYe OT 3 Mecela).

4.U3nonzeana numepamypa

[1]( http://www.mydieseldoctor.com/FAQ.html)

[2]http://fuelschool.blogspot.com/2009/02/root-cause-failure-
analysis.html

[3]http://dieselfueldoctor.com/cause.html

[4]http://www.ehow.com/facts 7577563 long-diesel-fuel-sit-
tank.html)

[5] (ttp://www.fuelquality.co.uk/fuel-sampling-testing)

[6]http://http.biodeterioration-
control.com/A%20L00k%20Back%202%20Knowing%20When%?2
0You%20Have%20Microbial%20Contamination%20NPN%200CT

94.pdf
[7] (http://www.biodiesel-kits-online.com/diesel-test.html)
[8](http://papers.sae.org/2006-01-3303/)
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N3CJIEJABAHE HA ITPOLECA HA PA3JAEJSAHE HA 3bPHEHU CMECH 11O
IHOBBPXHOCTTA HA MEXAHUYHU CEITAPATOPHU - |l HACT

Kpacumup Bparoes
Pycencku ynusepcurer, Pyce, benrapus

Pezrome: Cumama, Kamo MmexaHudHu cenapamopu ca OCHOBHO cpe()cmeo 3a pa3deﬂ}me no pasmepu HA 3bpPHEHU cMmecu, Koumo
noozesxcam Ha NOYUCMBAHe UU copmupate. ObUKHOBEHO ce U3noa36am cuma ¢ Ni0CKd pa60nma NOBbPXHUHA U KonebamenHo OsudiceHue.
He3zasucumo om KOHCmMpyKyusama um obaue npoyeca Ha pa3deﬂﬂne uma 6eposAnmHocCmeHn xapakmep u no OBIIICUHA HA cenapupaujume opeanu

ce Onucea Hal-mo4Ho ¢ E€KCNnoHeHyuairna saeucumocm.

Cenapupawama CI’lOCOGHOCWl, pecn. Kauecmeomo Ha pa60ma HA MexanudYHume cenapamopu ce xapaxkmepusupam CbomeenHo om

Koeghuyuenma na cenapayusi M%) u nvanomama (egpexma) ma pazdenamne (€ ). Beaka om me3u Xapakmepucmukuy 3aguc om MHOMCECMEo

paxmopu, Ho e ycmanoeeno, ue Haii-CUTHO ce GRUAAM oM ObINCUHAMA Ha cenapupawus opzan. Ilo ceosma cvuynocm xoeduyuenmom H¥X
U3pasAea BepoAMHOCMMA 34 npecisane HA eOHAd OMOEIHAd 3bDHEeHA HACmuyd npe3 Y4dacmvK ¢ OwadcuHa eounuya. Ilpomanama 6
Koeuyuenma Ha cenapayusi NpU cenapamopu ¢ paguu pabomHu NiOWU He € 3a0BbINCUMETHO 0d 800U 00 NPOMSHA 6 KA4eCmeomo um Hd
paboma. Toea modice 0a ce 0bAcCHU ¢ pakma, ue npu paguu Opyeu Yciosus Ha paboma npoMAHAMA HA ObANICUHAMA He NPOMEHS NAoWma
UM, a MOBA 03HAYABA NOCMOAHHO CHeYUPUUHOMO HAMOBAPBAHEe U CHLOMBEMHO eOHAK®bE epexm Ha paszdensne. Om maszu enedHa mouxa
cnedga Koeguyuenma Ha cenapayusi u egexkma Ha pasoeisie 0a 6voam 000CHOBABAHU HA 64304 HA KOHCMPYKMUGHUME NAPAMempu Ha

cenapamopa, ont Koumo 3asucu Hecoseamad pa6omHa niowy.

K/IIIOYOBH JIYMHU: IIVIOCKU CUTA, IIPOLJEC HA CEIIAPALIUA, KOEQUIJUEHT HA CEINAPALIUA, EQEKT HA PA3/[EJIAIHE,

34I'YBU HA 3bPHO

BbBeaenne

[lponecst Ha pasgensHe (mpecsBaHe) Ha 3BPHOTO OT
MEXaHUYHUTE CENapaTopH ce OIpeAeNs NPeAd BCUYKO OT
BEPOATHOCTTA Ha MPECsABaHE HAa 3bPHOTO MpPe3 MPOCTPAHCTBEHATA
pelreTka Ha 3BPHEHUS CJIOH M Ta3W Ha IUIOCKAaTa peIIeTKa Ha
ceraparopa.

Iopann BmusHMEeTO Ha TOMIM Opoi (akTopu BBPXY
pa3lensiHeToO Ha 3bPHEHU CMecH, (M3MYecKara ChIHOCT HA TO3H
HpOILIEC MOXE J]a C& OCHOBAaBa Ha TEOPHATA HA BEPOSTHOCTHTE.
Taka 3amayata ce 3akiI04aBa HE B H3yyaBaHe Ha
UHAWBH/yaJIHATE ABWKCHHMS Ha 3bpHATa, a B M3Y4aBaHETO Ha
3aKOHOMEPHOCTHUTE, KOUTO BB3HHKBAT B CHBKYHMHOCT OT TOJISIM
Opoit IBIKEIH Ce B CIIOSI 3bpHA.

BeposiTHoCcTTa 32 mpecsBaHe Ha 3bpHATA JBIKEIIN CE IO
NMOBBPXHOCTTA HA MEXaHW4eH Cemapartop HMa JIOKa3aHo
SKCIIOHEHITHAJICH XapaKTep M ce HPeJCTaBs ¢ KoehUIMEeHTa Ha
cenapauus. To3u KOe(UIHMEHT € B OCHOBAaTa Ha M3BECTHATa OT
peauna W3CleIBaHMS 3aBHCHMOCT, OIMCBAlla Mpolleca Ha
pasziensiHe Npu MexaHuaHure cenaparopu [1,4,5,6,7].

Pemenne Ha mpoy4yenust mpodJem

Paborara Ha MeXaHHMYHHTE CENapaTOpH Ce XapaKTepH3npa
OCHOBHO CBbC 3aryOuTe Ha 3BPHO NPH MaKCHMalHa
HPOU3BOJUTEIHOCT. Y CTaHOBEHO €, Y€ B YCJIOBHS Ha ITOCTOSHHO
crer(UIHO HATOBApBaHE IO ILIOII, CEMapaTophbT C MO-TOJIIMA
IpeceBHa IUION] Ie € M mo-TpomsBoauTeneH. C Hal-romsma
TIpeceBHa IUION] CPeJ] CENapaTopu ¢ PaBHU AWATOHAJH IIE € TO3U
c ¢opma Ha kBaapar. IIpemoppUMTENHO € H3MOI3BAHETO HA
ceraparop ¢ TakaBa (Gopma, a pa3MepuTe My Ja ce IpuemMar 3a
OINITHMAJIHH, OTHOCHO Ka4eCTBEHOTO IIPOTHYAHE Ha Ipolieca Ha
pasziensHe Ha 3bpHEHUTe cMecH [2].

B mporeca Ha mpecsBaHe NPHUJBIKBAHETO HA 3BPHEHHAT
MarepHan 10 Kpas Ha cemaparopa e noja ¢opmara Ha CJOMH,
MOKpHBAI] IplaTa My paboTHa TOBBPXHUHA. TeOpeTHIHO
JOMyCTHMO € J]a C€ O4YaKBa, 4e 3aryOuTe Ha 3bPHO I Ca eIHU U
CBHINM, HE3aBHCHMO Al Ca OIpEACNCHH C KOoe(HIMeHTa Ha
cenaparus 1o abokuHa ? ? (x)uin ¢ koeuIueHTa Ha cenapanus
no miom; ??(xy) ma cemapatopa. 3a JOKa3BaHe Ha TOBa
CBXJICHHE € M3MONI3BaH MOAX0, IPH KOHTO ca CHIIOCTABEHHU JIBE
IUIOCKK CHUTa C pa3inyHa (opma Ha paboTHATa MOBBPXHMHA,
paboTelin HpH eJHAaKBH YCIOBUS. EZHOTO € ¢ mpaBOBIBIHA
(dopma u pasmMepu Xy U Yo, @ APYrOTO € C KBagpaTHa GopMa u

pasvepu Xe u V€ (Qur.1).
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Due. 1. Dopmu na pabomua nogbLPXHOCH NPU NIOCKO CUMO

Ilpu ompenenenn HavanHH YCIOBHsS Ha pabOTa OCHOBHOTO
YpaBHEHHE Ha TIIpoIleca Ha MpecsiBaHEe 10 JIbDKMHA Ha
MIPAaBOBI'BIHOTO CUTO MMa BHJA:

Zy = a.e—??(x)o.x0 , (1)
KBJeTO ? 7 (X)( € KOCQUIIMEHTHT Ha Cemaparus
0 IBJDKHHA Ha PABOBIBIHOTO CHUTO,
m™1;
Xo — ABIDKAHA HA CUTOTO, M.

WneHTnyHa CTpyKTYpa HMMa OCHOBHOTO YpaBHGHHME Ha
mporeca Ha MpecsBaHe, IPEJICTaBeH 4pe3 KoedHIMeHTa Ha

cenapanus 1o ol [2]. 3a KBajpaTHOTO CUTO C pasMepu <& u

Ye, u3passT (1) noyyasa Buga:
ZIg = O E_#[x}-}e'rﬂ (2)
KkbeT0? ? (Xy), € KOeQUIUEHTHT Ha Cemaparys

110 TJIONT Ha KBAAPATHOTO CHTO, m™1;

Ye - quaromanmsT Ha cMTOTO, M.

AXO TIpM paBHH YCIOBUS (TEXHOJOTHMYHH M KUHEMAaTHYHH),
CHTaTa peajlu3upaT eIHaKBM 3aryOM Ha 3bPHO, TO OT TOBA
cleiBa, Y€ MOXKE Jla ceé Thpcu momodbue B padortara um [3]. B
cilydas 32 KpUTEpHH Ha MOJO00ME ce M3IMOJ3BAT OTHOCHTEIHUTE
3aryou Ha 3bpHO:

??1=§= idem , (3)

OT YMHTO MHAMKATOP Ha M0100He-
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A= Hele =1 , (4)
KbIETO ??, € OTHOIICHHE HAa KOSPUIMEHTUTE Ha cermapanus Ha
JBETE CHTA, a l. € OTHOIICHWE Ha JMHEHHHTE MM pa3MepH -
IBDKUHA U quaroHai. OT TAX MpOU3/IN3a U paBeHCTBOTO:
77(x)o- X0 =77 (X¥)e-Te ®)
3a JBere cTpaHM HAa TO3M HM3pa3 € B CWJIA KPUTEpUH Ha
nopobue OT BUIA:
?77,=??.l=idem (6)
C MHAMKATOP Ha moxodue:
D=l =1 (7)
CieoBaTeHO 3a AACHATA 9acT HAa PaBEHCTBO (5) Ine BaxH
nu3pasa:
77(xy)o-To =77 (X¥)e-Te » ®)
Kb1eTo ? ? (X)) o€ KOeQHUIMEHTHT Ha cernaparus

110 110l Ha NPAaBOBI'BIIHOTO CUTO,
—_ 1 .

m -,
Ty — IHAarOHAIBT Ha MPABOBIBIHOTO
CHTO, M.

Crnex mpencraBsHe Ha JUaroHaja 7T, dYpe3 JHIETO Ha
paboTHATa IOBbPXHMUHA HA NIPABOBI'BIHOTO CHTO, TO 3@ BPB3KATa
MEX1y HeroBuTe Koe(hMIMeHTH Ha cenapanus (1o AbJDKMHA U 10
TUTOII) Ce IOJIydaBa M3pas, YHHTO 00T BUJ e:

2.5
2?2 (x)g.- %0 =77 (x)o- ’Sin?‘;o , 9

KpleTO ?7; € BIBIBT, 3aKIIOYCH MEXIy [HaroHaINTe Ha
HPaBOBIBIHOTO CHUTO. TO3M M3pa3 ciell W3BbpIIBAaHE Ha
npeoOpaszyBaHus 100MBa BUA:

u()g = uGxydo- 1+ tg%(@y),

kpaeT0 g e BrenbT 3aKITHOueH MEK Ty
JMaroHalia I'y ¥ ABJDKUHATA Ha CHTOTO
Xg . [IpuHanexu Ha MHTEpBAJIA —

ty € (ﬂ—;—rj

Ot m3pa3 (10) e BugHO, Ye 3a IETHst HHTEPBAJ Ha N3MECHCHUE

(10)

ma sren @o  xoepummentst ?7(Xy), me MMa TMO-MajiKa
cToiHOCT OT Koepunuenta ? ? (x),.

Crex mpwiarane Ha KpuTepHs Ha mojgobue 7?7, 3a yisBara
yacT Ha wu3pa3 (5) W U3BBpIIBAaHE Ha IHpeoOpa3yBaHUA,
QHAJIOTMYHU HAa TE3M 3a NPAaBOBIBIHOTO CHTO C€ CTUTa [0
3aBucuMocT oT Buza (10), Ho 3a KBaaApaTHOTO CUTO:

u(). = pey).. 1+ t9%(@.)

Kb1eTo ? ? (x), € KOeUIUEHTHT Ha cenaparnus
110 JbJDKHHA Ha KBaJPATHOTO CHTO,

m=1;

(11)

aﬂ - BI'BJIBT MEXKAY AUaroHajia Ha
CHUTOTO U HETOBAaTa AbJDKHUHA, 0.

HpI/I paBHU [JUaroHajyd Ha JABETE CUTa 3a OTHOLICHUETO
MEXKIY pa6OTHI/ITe UM IJIOIIH II€ BAXXU U3pasa:

3
—s5in?? i
o S sin??,

So
SE

% Giny,  Sin?% (12)
2 e
KBJIETO R € ¢ BreABT, 3aKTIOYEH MEXIy [MArOHAINTE Ha
KBaJIpaTHOTO CHTO, .

OT [pomyckaHeTo, dYe JABeTe cuTa paboTAT C €IHAKBO
HaTOBapBaHE CIJIE/IBa, Y€ PEIMIIPOYHATa CTOMHOCT Ha u3pas (12)
e TNPEACTaBIsBa OTHOLICHHETO Ha CHEUUPUYHOTO UM

HAaTOBAPBAHE I10 IIJIOILL:
Aro _ sin??, (13)
qre  sin??,’

KBJCTO Grg U (pe Ca CHENU(DHUYHNTE HATOBAPBAHMS IO ILIOLLI,

CHOTBETHO Ha MPABOBIBIHOTO U KBAAPATHOTO CUTO, kg /s.m?.

Pa3BuBaiiku ieBUTE YaCTU Ha TOBA PABEHCTBO CE 110JIy4aBa:
720.Vo-ho-Yo-Xe-Ve sin??,

=—=£ (14)
7?e.Ve.he.Ye.X0.Yo sin??,

KBJIETO ? 7 (P £) e mrpTHOCTTA HA 3EPHEHMS
Marepua, HaMHUpalll ce BbpPXY

MPaBOBI'BIHOTO (KBaIPaTHOTO)
curokg/m?3;
Vo (V) — cKOpoCTTa Ha NPHABHKBAHE
Ha MaTepHaa Mo MpaBoObIBIHOTO
(kBaxpaTHOTO) CUTO, M/S;
ho (h,) — BUCOUMHA HA 3BPHEHUS CIIOM
BBPXY [PAaBOBI'BIHOTO (KBAAPATHOTO)
CHTO, M;
Xo (X¢) — ABIKMHA HA IPABOBIBIHOTO
(KBazpaTHOTO) CUTO, M;
Yo (V) — mmpounHaTa HA
MPaBOBI'BIHOTO (KBAZPaTHOTO)
CHTO, M.

Teii kaTo aABeTe cuTa pabOTAT NMpPH PABHU YCIOBHA, TO
OKOHYATENHUAT BUJ Ha u3pa3 (14) ce momydana:
ho.Xe sin??,
hexg = sin??, (15)
Tosn wu3pa3 moka3Ba Kak ce INPOMEHs BHCOYMHATA Ha
3BPHEHHUs CIOil ¢ mpomsHa Ha paOoTHaTa IJION] Ha CHTaTa,
PECHEKTHBHO C MPOMSHA Ha CHENU(UYHOTO UM HAaTOBapBaHe.
SlcHO e, 4e c HamausABaHe HA cHEM(UYHOTO HATOBAPBAHE,
HaMajsiBa M BUCOYMHATA Ha CJIOS BBpPXy cemaparopa. Tasu
B3aUMOBpPB3Ka MOXE Ja C€ HU3I0JA3Ba B MO3HATHAT OT
nmaTeparyparta [3] kpurepun Ha Iofo0He OT BHUJIa:

?7?73=??(x).h = idem (16)
C UHAUKATOp Ha HOI[O6I/Ie:
Py hyo
ﬂzz —_—
1(x),.hy a7

Crnen 3amectBane ¢ u3pa3 (15) B mHIMKAaTopa Ha MOJ00HE

Bz voxe na ce ussene Bpb3KaTa MeXIy Koe(UIMCHTHTE Ha
cermapanys II0 JBDKHHA Ha JBaTa cemaparopa, paboTemm Ipu
€HAKBO HATOBAapBaHE, HO C pasaM4YHU 1o ¢(opma pabOTHU

TUJIOLIU:
77(x)0.Xo.Sin??,

=?77(x 18
Xe.Sin??7y ( )e ( )
3amecTBaiiku ¢ ToBa paBeHCTBO B (11) ce momywaBa u3pasa:

B Xo-50Fs _ ), T 070

Xz, 5in 5y (19)

7
TBi KaTO NpU KBaIpaTHOTO CUTO BIbI ?7,=—, a BIbI
2

ki
e =—
€ 4 | oxonuatenHus BuI Ha u3pas (19) crasa:

22(X)oXo __
m =77 (xy)e.\/i (20)

AHann3bT Ha U3BeeHUTE 3aBUcuMocTH oT Buna (10), (11) u
(19) mokassa, 4e pu eqHAKBU pabOTHH YCIIOBHS, IIPOMSHATA BHB
¢opmara Ha paboTHaTa IUIOIl HA CEHapaTopuTe BOAU 1O
MOBMIIABAaHE HA CTOMHOCTHTE Ha JBarta KoepHIMEHTa Ha
cemaparmst (7?7 (x) ?? ??(xy)). Tasu TeHmeHius obade ce
3ama3Ba JI0 MOMEHTa B KOWTO NMPaBOBI'BIHOTO CHTO C Pa3MEpH Xg

U Yo ce TpatcopMUpa B KBAAPATHO CHTO C pasmepn Y@ 1 ~ € .
AKO NpaBOBI'BIHO CHTO ObJIE NIPUBEACHO KbM JIPYro TaKOBa ChC
CBIIUAT JMaroHaj, HO ¢ AbJDKHMHA (X;) MO-MaJKa OT IIMPOYHHATA
My (¥;) (¢ur.1), To cnomeHarara Bede TCHIEHIHUS IIe Ce 3aIa3u
caMO 10 OTHOLIGHHE Ha KOC(QMIMEHTa Ha cemapauus Io
IBIDKUHA, JO0KAaTO KOoe(HIMEHTa Ha Cerapanus 110 IUIOLY INe
Hamassia. OT ToBa Clie/iBa, Ye MPHU CIHAKBH YCIOBHUs Ha padora
Hall - MaJIKH 3aryOu Ha 35PHO IIIe Ce MOIy4aT IPH IIOCKOTO CHTO
¢ kBaapartHa Qopma Ha paboTHaTa MOBBPXHHHA, KOETO CE
IIBJDKU Ha MO-TOJIEMHAT MY KOC(HIMEHT Ha Cerapanusi 1o IJI0NI
U yBeJIMYeHaTa My pabOTHA IIJIOLL.

Uzpasst (20) naBa BE3MOKHOCT KOe(DUIIMEHTa Ha cerapanus
[0 ABJDKMHA Ha €IHO IPABOBI'BIHO CUTO Ja ObJie MPUBEACH KbM
KOe(HUIMEHTa Ha cerapanus Mo IUIOLl Ha KBAaApPaTHO CUTO C
UaroHaji, paBeH Ha TO3M Ha MPaBOBIBIHOTO cuTo. ToBa
[oKa3Ba, 4ye 4pe3 mpomsiHa Ha (GopMaTa U TEOMETPUYHHTE
pa3Mepy Ha CHTOTO MOJKE Ja Ce IOBHIIN Ka4eCTBOTO Ha pabora
Ha TaKbB THII MEXaHWYEH Ceraparop.
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B cnydaute, xoraro TpsOBa a ce ompenemnsAT 3aryouTte Ha
3BPHO TpH paboTaTa Ha POTALMOHHH MEXaHWYHH CerapaTopH e
NOAXOAIIO Aa OBbAe M3MOA3BaH u3pa3 oT BHIa (2), KbAETO
JBIKCHHETO Ha 3bPHEHHs MOTOK € [0 BHHTOBA JIMHUS, KOSTO
MOJKe JIa ce TIpUBeJIe KbM JIMaroHaia Ha pa3rbHaTaTa UM paboTHa
MMOBHPXHHHA.

IIpemopbuntennHO € KOrato TpsiOBa Ja c€ ONpPEAeNsT
3aryOuTe Ha 3bPHO MPH paboTa Ha CemapaTopH ¢ IUI0CKa paboTHA
NOBBPXHMHA Jla C€ W3MOJi3Ba H3pa3 OT Buaa (2), B KOHTO
JMaroHajia Ha CUTOTO € IPECTaBeH Ype3 HeroBaTa IJIoLI.

3akioueHne

KayectBoTro Ha paboTa Ha BCHYKM BHIOBE MEXaHUYHU
cerapaTtopy 3aBHCH CHIIHO OT TEXHHUTE T'€OMETPUYHHU pa3MepH.
OO0mio mpUeTo € MPaBHIOTO, Y€ MPOMSHATA HA JBDKHHATA HA
cermaparopa urpae BakHa poJisi IO OTHOIICHHE Ha cerapupaniara
My crnocoOHOCT. Jloka3aHO CHIIHOTO BIIMSIHHE Ha JIBJDKMHATA
obadye He TpsOBa Oa ce pas3riexaa HEe3aBUCHMO OT paboTHaTa
IUTOLI Ha cemaparopa. ToBa 3aK/IIOYEHHE MPOU3NIU3A OT aHAIN3a
Ha 3aBucumoctta (11). CorimacHo Hes  pasriIeKAadKu
CaMOCTOSITENIHO ~ €HO IUIOCKO CHTO, Bpb3Kata MExIy
Koe(HIHEeHTa Ha cemapauusl Mo Ab/DKHHA W KoeuIMeHTa Ha
cermapanysi IO IUIOLI Ha CUTOTO, MNPEACTaBIsiBA (YHKIUS OT

BI'bIIA e . CroifHocTMTE Ha TO3M BrBI  3aBUCAT OT
CHOTHOIICHNETO MEXIy ABIDKMHATA M IMUPOYHMHATA HA CUTOTO,
pecrekTHBHO oT (opmara Ha pabOTHATa IUIOL Ha Cernaparopa.
Brwnpekn, ge ot kpurepust Ha ogobue ? 74 cleBaT eIHU U CHINU
3aryou Ha 3BpHO, TO TpaHc(opMmupaneTo Ha u3pas (11) mo Buzma
(19) mokasBa, 4e mpu [aJeHH YCIOBUS Ha paboTa OmMMTHATa
BEPOSTHOCT 3a IPecsiBaHe Ha 3bPHOTO 110 IUIOL] € Hali-rosiMa 3a
curo ¢ kBagparHa ¢opma. Cpmo Taka m3pa3sT (19) maBa
BB3MOXKHOCT KOe(HIEeHTa Ha cernapanys 1Mo JbDKHHA Ha €JHO
cuto Jga ObJae TNpHBeNeH KbM Ta3W Hal- TrojsMa OIHTHA
BEPOSITHOCT 3a IPeCcsBaHe IO IO,

IIpy MIOCKM CHTa C paBHHM JMAroOHalW, TEHICHLHUATA € C

HapacTBaHe Ha Brbda ‘B 1a HapacTBaT cToifHOCTHTE Ha
koehpHIMEHTa Ha cemapauds M0 ABDKAHA, [OKaTo 3a
KOepHIMeHTa Ha cemapanus II0 IUION] TOBa HapacTBaHE

7?7
NpoABJDKaBa OO AOCTUIaHE Ha CTOWHOCT - + Cnen Ttasu

cToifHocT Ha Brbda B, KoeuIMeHTa HA cenapaus Mo Mol
Ha CUTOTO HaMalsBa. ToBa B ChUETaHUE C HaW-TOJsIMaTa ILIOII,
KOATO MPHU paBHU JUArOHAJIM € MpPH KBAaJpaTHOTO CUTO, BOAU 10
MoJTydaBaHe Ha Hai-MallKil 3aryOHM Ha 3bpHO NPH PaBHH JPYTH
YCIIOBHSI MEXLy CUTaTa.

HampaBenuTe 3akioueHHss OTHOCHO Bpb3KaTa MeEXIy
KoUIMEeHTHTe Ha cemapauds 0O Jb/DKMHA W IUION[ Ha
MEXaHUYHUTE CemapaTopH, KaKTO M MPOTHYAHETO Ha Mpoleca Ha
paszensHe Ha 3bPHEHU CMECH 110 TOBBPXHOCTTA HA MEXaHUYHHTE
cemapaTopH, cienBa ga ObJaT IPOBEPEHU U CKCIIEPUMEHTAIIHO.
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TECHNOLOGY AND COMPLECS MACHINES FOR FLOWER BULBS PRODUCTION
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Abstract:

Ilpou3zeoocmeomo na ayKoeuuu om yeemHu Kyamypu € eOuH Om Haii-OUHAMUYHUME CeKmopu 6 odnacmma Ha cneyuguuHume
cucmemu 3a 3eme0encko npouzeoocmeo. Ilopaou unmensusnuam um xapakmep ce Hadn00a8a 0vP3aA NPOMAHA 6 YCAOsUAMA 34
omenexcocane, KAMO MeHOEHYUAMA € me 04 ce NPOMEHAm NO-0bP30 6 CPAGHeHUe ¢ OCMAHANume MpaouyUOHHU 3a OBAAPCKOMO
3emedenue Kynmypu. 3a 0a ce RPUNOIHCU CREUYUATUSUPAHA CUCIEMA 3a 3eMe0eICKO NPOU3600CME0 mpadea 0a ca Hanuye cleoHume no-
6ADICHU YCNI06UA: - HAMUYUE HA 6UCOKOKGANUMDUYUPAHU CREYUATIUSMU, 3ANO3HAMU CbC CReUupUUnUmMe OUON0ZUNHU U (U3U0I0ZUNHU
0cobenocmu Ha yeemuume KyJimypu, ¢ mexHo102uume Ha omziexcoane, npUOUpane, CbXpaneHue u yCKOPEHo NPOU3600Cmeo Ha UeAmM;
- HAMUYUe HA YHUGEPCATIHU U MACHO CREYUAIUSUPAHY MAWUHU U 000pYO6aHe; - HANUYUE HA YCI06UA 30 PASMHOMICAGAHE U COXPAHEHUE,
6KJ1. 1a6OpamopHa 6a3a u 3aKpumu nPOU3E00CMEEHU NIOWU.

Production of bulbs from flower crops is one of the most dynamic sectors in specific farming systems. Due to their intensive nature, a
rapid change in growing conditions, as they tend to change more quickly than other traditional Bulgarian agricultural crops. To implement
specialized farming systems the following important conditions must be available: - the availability of highly specialized staff, familiar with
specific biological and physiological characteristics of flower crops, with growing technologies, harvesting, storage and accelerated
production of flowers; - the existence of universal and specialized machines and equipment; - an environment o propagation and storage,
incl. laboratory facilities and outdoor production areas.

Key words: specific agricultural production systems, machines, flowerbulb production; basic technological processes, fertilizing, soil
tillage, drilling, harvesting

[IspBOTO M HaW-BaXHO YCIIOBHE 3a OTIVIeKIAHE Ha

JYKOBHYHM KYITYpH 3a JYKOBHIM U PsA3aH LBAT € U300pBT Ha
mouBeH THIl. Tol MoOXe Jia MOBIMsAEC KaKTO BBPXY pasmepa Ha
OTIJICJaHUTE JYKOBUIIM, TaKa W Ha HaYWHA UM Ha NpUOMpaHe U
Ha CHOCOOHOCTUTE WM Ja IPEoAOsIBaT KPUTHUYHH YCIIOBUS,
KaKBHTO Ca OCOOCHO HHCKHMTE TEMIepaTypu Ipe3 3UMHHUTE
mecenu [25, 26].
BTopoTo yCiOBHE MpPOBEXKIAHE HA BCHYKM TEXHOJIOTMYHU
IPOLIECH, BKII. KOHTPOJI 1 Gopba cpelily HamaaeHusTa ot 0oecTu
u  HempusTenu | mpuinarane  Ha CIICHUATN3HPAHO
centboobpbmenue [4, 33, 34]. B mero He TpsOBa ga ydactBar
KapTodure THil UMAT OOL] MKOHOMHYECKH Ba)KeH HENpHUsITEN —
HEMAaTO/IUTE.

Hsikon coptoBeTe Ha 310MOIONAa M JIajeTo IMOKa3BaT Hai-
no0Bp MOTEHIMan Ha PacTeX M ce OTMIeXKIAaT Hai-mobpe B
MECHYINBH TOYBH, JOKATO APYTH HNPEINOYUTAT [JIMHECTH MTOYBH.
Bblpekn 4e MMa M W3KIIOYEHHS, TO MOXE Ja Ce TBBPIAM Ue
MIOBEUETO OT LBETHHUTE JyKOBUYHM BHIOBE mpenmounrtar pH Ha
moysata Mexay 6-7. MHOTO BHCOKM WIM MHOTO HHCKH
cToifHOCTH Ha pH BomAT 10 T.H. “morapsHe’” Ha KOpPEHHTE.

JlykoBuuute TpsOBa ja MOraT JIECHO Ja Ce Pa3lo3HaBaT MU
OTZEJAT OT nouBarta. Hamocnepk TUI'BT HA M3MOJI3BaHATA T0YBA
uMa M masapeH edekT, Mopagd HPSKOTO U BIUSHUE BBPXY
BBHIIHUS BHJ M YKpackara Ha TyHHKaTa. Jlanero e Hail-noOpusT
IIpUMeEp B TOBA OTHOIICHHUE.

BbBeaenue

Ilpn mnpoekTMpaHe Ha oOOpyIBaHE W TEXHHUKAa 32
HPOM3BOJICTBO Ha JYKOBUIIM M IBETA TPsAOBa Ja ce M3XO0XkKIa OT
Hpe3yMIMsITa, Ye Te ca OUONOrHYHH OOCKTH U H3HMCKBAT KAKTO
BHUMaTelTHa 00paboTka, Oe3 MOBpeNd W TPaBMUPAHUS, Taka U
Ta3u 00paboTKa /1a ce W3BBPIIN B TOYHO OIPEICICH TEPHOJ OT
BpeMe, KOETO IIe JOBeAe A0 MHHUMAJHH 3ary6u. JIykoBHIiuTe,
KIyOeHHTEe M TPYIKMTE OT MOYTH BCHYKH BHJOBE U COPTOBE
M3UCKBAT NOOpe JpeHupaHa u aepupana mnousa [2]. M360pbT Ha
HOAXOZAINA II0YBA CE SBSBa HAH-KPUTUYHUAT II0Ka3areal B
TexHomorusiTa 3a orraexngane [1]. Tlo-Bedero OT wnBeTHHTE
BHJOBE HM3KMCKBAT Ja C€ MHOIbp)KA IMOCTOSHHA BIAXHOCT Ha
HoYBaTa Ipe3 IEeIHs POU3BOACTBEH CE30H, HO TC HE MOTaT Jia ce
OTIVICKIAT YCIHEIIHO MPH JIOIIO JPEHUPAaHH M aCpUpPAHH MOYBH.
ToBa BOAM [0 HamajeHWE OT peAWna 3a00JISIBAaHUSI KAaTO Haii-
cepro3Ho e Hamaaeruero ot Pythium [16, 19, 31]. IIpubupasnero,
COPTHPAHETO M CBXPAHEHHETO Ca ChIIO BAKHU IPOLECH,
H3UCKBAIIM CEPUO3HO BHUMaHHE.

OCHOBHM  TE€XHOJOTHYHH nmpouecu " Cpeacrsa  3a
MEXaHU3UPAHETO UM

Taonuya 1.Cxema Ha ceumboobopoma no 200uHu

lNognuu O6paboTBaema miont (onera)
| I 1l v
1 3UMHH KUTHH JIykoBuuHM 1BETS 3eIeHYYKOBU KyIATYpU OkonHYU KyITypH
2 JlykoBUYHH BETS 3eIeHYYKOBU KyIATYpU OkonHYU KynTypHu 3UMHU KUTHU
3 3e1eHYyKOBU KYITYpH OKONHU KyNTYpH 3MMHU XUTHU JIykOBHUHHM 1IBETS
4 OKOIIHY KyNTypH 3UMHH KUTHU JlykoBuuHM 11BEeTS 3eJIeHYyYKOBU KYIATYpH
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MecTtoTo  Ha  IBETHHTE  JIyKOBHYHH  KyJITYpH B
cenTO000PBIICHUETO OMpeIeNisi 10 rojlsMa CTEeH U noadopa Ha
cucreMara OT MalllMHH 3a 00paboTka Ha mousata. [3, 5, 6].
HM3BecTHO €, 4e Hal-7o0pu NMpeIUIeCTBEHHIM Ha JIyKOBUYHUTE
KyJTYpH Ca €CeHHMIMTE — IIIeHHIa U edeMuK. OCHOBHUTE UM
MpeuMCTBa ca, Ye ce IPUOUPAT PaHo U OCTaBsT 0OpaboTBacMaTa
IUTON] YKCTa OT IUICBEIH W PaCTUTENHH ocTaThlu. C Hal-roysiM
edeKT ce M3MON3BaT TPU M YCTUPHIIONHHUTE CEHTOOOPBILCHHS,
KaTo IUIOLIUTE CE PEyBaT ChC 3bPHEHU M 3€JICHUYKOBH KYJITYPH.
(Tabnuua 1).

M3x0oxmaiiku 0T IpeANOCTaBKHUTE 32 €KOJIOTOCHO0Pa3HO
HPOM3BOJICTBO Ca HACOYCHHM M CIICIHUTE MPENOPHKU, & UMCHHO:

e [lpu penysaHe Ha KyINTypuTe — 3a paiioHum H ¢depmu C
HUHTEH3MBHU 3€JICHUYYKOBH KYIATYPH, LIBETHH KYJITYPH MOTaT
Jla ce OTIVISXK/IAT BCSIKA TOAMHA CIIe]] MOPKOBH H JIYK;

e 3a paiionn u QepMH CbCc cIad0 PA3BUTH 3EICHUYKOBH
KyITYpH — MOraT Ja ce OTINIeXKIAT 2 IOCIeOBaTeIHH
TOJIMHY LIBETHH KYJITYPH, MOPKOBH, PypakHH TPEBHU U 1p.;

e 3a paiioHU U (epMH ChC 3eNCHIYKOBH M 3bPHEHH KYyJITYpH,
MIeHuna (€4eMHK), MOPKOBH, QYpaXHH TPEBU WM ApYyra
3BpHEHA KynTypa (cos, HapeBHIa), JTae.

1. OcHOBHO TOpeHE

OCHOBHOTO TOPEHE € C MUHEPAJIHH TOPOBE. BhIpekn HAKOU
TBBPACHUS, LBETHUTE KYJITYPH HE MOHACAT 0Ope TOpPEHETO ¢
opraHu4HH TopoBe. To ce mpuiara camo Ha
CHJIHO NECHYJIMBH MOYBH C 1IeJI NOBMIIABAHE ChIBPKAHUETO HA
opranndHo BemiecTBO [12]. OT U3KYCTBEHHTE Ce MPEAIMOYUTAT
kanueBute W (Qocdopuure B go3um or 15 mo 25 kg/dka.
XKenarenno e Te na ca rpanynupani. To MOXe Jia e U3BBPILH C
HAIMYHUTE TOPOBHACAIIM MamivHd. OCBEH TE3W TOPOBHACSIIN
MalllMHK, KOMTO HE Ca MpPENW3HH B pPaBHOMEPHOCTTa Ha
pasnpbCKBaHE BBPXY MOBBPXHOCTTa HA II0YBaTa, KOETO €
NpeoNpeaesieH0 OT MNpPHHIMIA ¥M Ha pabora, TO B
LBETONIPOM3BOACTBOTO  TpsiOBa 1a HAMEpAT IIPUIOKCHHUE
TOPOCESUIKH, pabOTeIH Ha THEBMATHYCH IIPUHLHI C OTKJIOHCHHE
oT 3a1aieHara Hopma 10 10% u pasHOMEpHOCT Ha pa3IpPbCKBaHE
— He no-maiika ot 92-94%.

2. OcHoBHa 00pa00TKa HA MOYBATA

IIppBara TexHONOTMYHA oOIepanyst OT Mpoleca OCHOBHA
00paboTka Ha IOYBaTa € IOAMETKaTa Ha CThpHHIIETO. VI3BbpmiBa
Ce C MAacoBO Pa3NpPOCTPAHEHHUTE JIOMIMIHALN U IUCKOBH OpaHM
BJ-10 u BJIT-7, arperatupanu ¢ Tpakropu ot knac 2 u 3 t. [Ipu
MaJIOMEpHH TUTOIIH C€ M3IM0JI3Ba U AuckoBa Opana BJTTI-2.0.

OcHoBHaTa 00paboTKka ce u3BbpIBa B epuosa 20 rouu — 15
ABr'yCT IIpU NPEALICCTBEHUK XUTHU KYJITYPU WU Hai-KbCHO a0
15 centemBpu npu Ipyru npeamectseHuny ¢ mayrose IMIT 4 x
40, IIH - 3 x 35 ma genboumna mo 0.35 m. Teit karo 3a
ycioBusita Ha PBwirapms nBerHuTe KynTypH TpsiOBa Ia ce
OTrIeXJaT Ha IIOJHMBHH IDIOIIM, TO 3a IIPEANOYHUTAHE €
IbI00KaTa OpaH Ja ce M3BBPIIBA ¢ OOPBIIATEIHU IUTYTOBE 3a
MoJTy4aBaHe Ha U30paHo moJe 6e3 rpebenn u pasopu [8].

2.1. JlexooOpa3yBane
Jlexoo0Opa3yBaHeTo e crenuduyueH npodieM MpH OTIIIeKIaHE Ha
JIyKOBHYHHTE pacTeHus. CXOACTBOTO C  INPOMHIIIEHOTO
3€JIeHYYKOIIPOU3BOJICTBO CE OCHOBaBa Ha (DakTa, 4ye U B IBETE
HAaIPaBJICHUS. € 3aJ0KeH JICXOBUAT HAUMH Ha OTIVIEKAAHe Ha
kynrypute. CrannapTHarta mupuHa Ha jexure ¢ 1.5 u 2.0 m,
[13]. TlocnennusT pasmep ce OCHOBaBA Ha M3UCKBAHETO 3a IMO-
ITBTHOLEHHO M3I0I3BaHe Ha 3€MsITa, HO 3a LIENTa € HaJI0KUTETHO
la ce M3MON3Ba CIenualeH JexooOpasyBaTten. Cucremara
MallliHY, BHeApeHa B PBrarapus 3a nexooOpa3yBaHe ce ChCTOU
OT TPH MAIIMHU — Opa3goo(pOpMHUTEN, MAIINHA 33 IPOQIINpaHe
Ha JIexXuTe U JiexooOpasyBaren . OcHOBHNTE paOOTHH OpraHH ca
4yeTHpH Opasnada ¥ TpU POTALMOHHU (Qpe3H.

IIpn opopmsHeTo Ha NexuTe 3a 3acakJaHe Ha JTyKOBHUIUTE,
3a IpeANOYUTaHE € eIUHUYHOTO OQOpMsIHE Ha JexoBaTa

MOBBPXHOCT, KaTO NMPOoQrIbT Ha Opa3anTe U Jiexara e 1o cxemaTa
40 x 160 x 40 cm wm 40 x 120 x 40 cm, (purypa la).

ArperaTupaHeTo Ha JeX0o00pa3zyBaTens ce W3BBpIIBA C
TpakTopu ot kiac 1.4 u 2.0 t npu peryimpyemMo MexayKoJIeCHO
pascrosHue. Kpurepunte 3a OleHKa Ha JIeX000pa3yBaHETO MPH
MPOU3BOJICTBOTO Ha JIYKOBHYHH LIBETS ca TBBbPJE cHeUPUIHH U
TPYyAHO MoOrar na ObJaT MOCTHUTHATH C M3BECTHUTE MallWHH,
U3IM0JI3BaHHU B 3€JICHYYKOIPOU3BOACTBOTO.

IMopagn HanOXWINTE Ce TPaJULMKM B IPOU3BOACTBOTO Ha
1BeTst B XOJIAHAMS U MOCIIEIBAJIOTO MOHOKYJITYPHO OTIJIeXKIAaHE
C HEroBHTE OTPHULATEIHU CTPAHU CE Hajara IpuiaraHe Ha exHa
crerduUHa orepanyus - MOIMsSHA Ha TOPHMS IOYBEH CJIOH ¢
TO3M, KOWTO ce Hammpa moj Hero, [17]. ToBa e Bb3MOXHO, Thii
KaTO IOYBHTE Ca IECHWINBH U JIEKH U ChCTaBBT UM 110 0.5 M e
enHaKbB. B MHHAIOTO TOBa ce € M3BBPHIBAIO Upe3 HATPYIBaHE
Ha MOYBaTa BHB BHJ HAa THPOBE a CPEIly HEro Ha OKOJNO 5 M.
pa3cTosHHE ce HATpPYIBa JOJHUST IIOYBEH CIIOH, KaTo Clie]] TOBa
Te ce pascrmiar. Cera Ta3u TEXKKa U M3KIIOUUTEIHO TPYJOEMKa
oneparysi ce M3BbpLIBA MEXaHU3MPaHO. 3a ycioBuiTa Ha P
bbarapus, ToBa He ce Hajgara, Hopajd H3BBPIIBAIIOTO Ce
cenT0000pBIleHNEe W HAIWYMe HA JOCTATHYHO HE3aMbBPCEHH C
TIECTHIM/IH TIOUBHL.

woooY Vv
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Usnons3Banu HauMHH 34
JYKOBHUIIMTE: a — JIeX0Ba; 0 — pefoBa

3aCcaXJaHC Ha

YOopTHABAaHETO Ha TMOYBaTa € mpolieM, KOWTO BiUse
OTPUIATENTHO BBPXY pacTe’ka M Pa3BUTHETO HAa PACTEHUATA U
H3MO0JI3BAHETO HA MPOIBIO0UNTENN € HAIOKHUTETHO.

3.  Cagene

Bpeme, apnbounHa M T'bCTOTa Ha 3acaxkaaHe. Tvil Kato
JYKOBUIIMTE HMAaT pa3iWyHa yCTOINYMBOCT Ha BIMSHHUETO Ha
KIMMaTHYHUTE (AKTOPH, TO TOYHOTO BpEMe Ha 3acakaaHe
Bapupa B IIMPOK [MANa30H B 3aBUCHMOCT OT BHAa M COpTa.
Hsxon or TsX ce 3acakiar Ipe3 eCeHTa, JOKaTo JAPYTH - Ipe3
nposerta [7, 9]. I'bCTOTaTa UM CHILO € MPOMEHIIMBA BEIHYHHA U
3aBHUCH OT pa3Mepa Ha JIyKOBHIUTE, IOPEIHUs HOMEp Ha
rOINHATA B KOSITO CE OTIJIEXkKIAT U OT CHCTEMaTa Ha 3acaklaHe —
Ha JIeXH WIN Ha penoBe. TOYHOTO ompenensHe Ha HOpMara Ha
3acaxJaHe TPsOBa Ja CTaHE 3a BCEKH BHJ U COPT B 3aBUCHMOCT
0T ropernocoyeHuTe obctosTencra. Crenuaau3upaHd MalluHU
3a canese, (¢wur 2.).

Kato TexHojormuHa ompepamys, —3acaXIaHETO  Ha
JYKOBUIINTE B TOJCKH YCJIOBHS TpsAOBa Ja ce M3BBpIIBA B
neprona oT 20 cenTeMBpH 10 15 OKTOMBpH 3a 3-4 paGOTHH JHMU.
B 3aBucuMocT OT Buzpa M COpTa, Ta3W ONEpamus MOXe Ja ce
MPWIOKH M B HAYAIIOTO Ha M. HOEMBpH, aKO CE€ HM3MCKBAT II0-
HHUCKH TEMIIepaTypH IpH 3acaxiaHeTo. M3BecTHH ca HeMalko
MPUCTIOCOOICHNS KbM MAIIMHUTE 33 CafeHe.
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@ue. 2. Cxema Ha MAWUHA 30 peO08O 3aCaNCOane HA TYKOBUYU
1 - ocnosna pama; 2 — 6yuxep; 3 - wubvp, 4 — mexanuzvm 3a
peayiupane OwabouuHama Ha 3acaxcoame;, 5 — OUCKOSU
3azvpraqu;, 6 — OonvIHUmMenHa pama; 7 — caoaven anapam c
odosupawu subpamopu,; 8 — obpasoayu; 9 — onopro-3a08udxiceauju

konena; 10— mexanuzvm 3a 3a08udicéane Ha cadauHus anapam.

Que. 3 Mawuna 3a cadene Ha nykosuyu MCJI — 15/18

a — obw 6ud: 1- pama; 2 — noayasmomMamuunHa mMpumoyKosd
cucmema; 3 — onopuu 3aosudiceawyu Konena;, 4 — Oynkep 3a
ayKoguyume; 5 — Ouckosu Ovpraaxku, 6 — omeopu 6 ObHOMO Ha
oyukepa; 7 — wubvp, 8 — uemupucmeneHer 3bOHO-8EPUINCEH
mexanuzom,; 9 — HakioHeHo OvHO, 10 — 3axpaneaujo kopumo; 11
— caoaynu anapamu; 12 — evpmawu ce yemku, 13 — noonopu; 14
— pabommua niowaoxa 3a pabomuuxa, 15 — nykonpogoou, 16 —
bomywiu; 17 — npys#cunHoO-10CmMo8 MexaHu3v;M 3a pecyiupane Ha
bomywume; 18 — cnedoobpaszysamenu, 6 — caoayen anapam Ha
mawuna MCJI-15/18: 1 — ouck; 2 — npeonazumen kom Oynkepa;
3 — Hanpasnseaw yaeil.

Ha ¢ur. 3. (a,0) e moka3aHa MalnHa 3a cajieHe Ha JTYKOBHIIH,
paboTtema Ha nexoBust NpHHIMI.ChC cajadyHaTa MalldHA MOTAT
Jla ce cajsAT JTyKOBHIHM U KITyOSHOIYKOBHIIN Ha IBETS, alpaxkuk,
YEeCHH, JXBIBJ U JPYrH, KOUTO Ca MOYHCTEHH OT CTPaHWYHHU
NpUMECH W pa3fielieHd Ha TPYNH, CHIVIACHO HM3NCKBAaHMATA Ha
BJIC. Arperarupa ce ¢ TpakTop ot kiac 0.9 u 1.4 t. Mammunara e
TPUCEKIIOHHA, HO IIPU HEOOXOJMMOCT MOJXKE J1a Ce MPEyCTPOr 1
Ha eJTHa CEeKIHs.

Cagaynure amapatd ca U3pabOTEHH OT IUIACTMACOBH
JUCKOBE C aNBHONM 3a W3CABAaHE HAa  JIyKOBHIHUTE,
YAOBIIETBOPSABAIIHU CIEIHUTE pazMepu: oT 9 1o 15 mm; ot 15 mo
22 mmu ot 22 go 35 mm.

ChbIecTBEH €JIEMEHT B TEXHOJIOTHATA 3a IIPOM3BOJACTBO Ha
JIYKOBHUIIY (M HOB 3a ycioBusTa Ha PBwirapust) e mocraBsiHeTo Ha
MyJTYMpall CcJOH BBPXY IOBBPXHOCTTA Ha IOYBaTa Clej
3acaxxiane. [Ipm 3acakiaHe Ha IUIOIIM, KBJIETO CE OYaKBaT
HHCKH TEMIIEpPaTypu W 3aMPB3BaHUS, TUIOIIUTE Ce MOKPHUBAT ChC
cnama cien 3acaxigaHero. B Xomanaus, miomuTe 3acaicHU C
JyKOBHIM OT 3IOMOION C€ TOKpHBaT CBhC claMa. Tas3|
TeXHOJIOTHYHA Ollepanys TpsOBa Jja ce IMpHiara 1 B yCIOBHATa Ha
Pbbarapus. Mima pa3paboTeHM KOHCTPYKIMHM MAIlMHU 32 Ta3u
e, HO IpU J00pe HAacHTHEHa cllaMa MOXKE YCICIIHO Ja ce
M3II0JI3Ba BapHaHTa, IPU KOWTO TS €€ PasXBBPISL C peMapke 3a
06opcku Top. 3a palloHH ChC CUIIHO M3pa3eHa BETPOBa epo3usi, ce
Hajlara JONBIHHUTENHAa o0paboTka dpe3 MpeMHHAaBaHE IO
HMOBBPXHOCTTa HA MOJNETO C MAMIMHHM C TNPUTBIECHH IUCKOBH
pabOTHM OpraHH C IIe] BKapBaHE Ha €AHa 4JacT OT cjlamara B
nousaTa (okono 30 %), KoATO 1a ce 3aabpKU TaM W Jia He ce
U3HACS OT CWJIHHUS BATHp. Ta3u omepauus Ou M3Urpana MHOTO
rojisiMa poiis 3a ycnoBusita Ha Pbearapus ot rienHa Touka Ha
3ama3BaHe Ha Biarata B [OYBAaTa Mpe3 IMPOJICTHUTE Meceln

(MapT, anpmi, Maif), HOAIbpXKaHEe HA PaBHOMEpHA TeMIIepaTypa u
IIpeAna3BaHe OT Pa3BUTHE Ha IUICBENH.

4. PacTuTeIHAa 3amIUTA

KaxTo nmpu BCHYKH OCTaHalM KyJITYpH, TaKa M IPH L[BETHUTE
Cce M3II0JI3BAT XePOULIMIY 32 KOHTPOJI Ha IuIeBeauTe. TOUHOTO UM
NPUIOKEHHE 3aBUCH OT PaBUJIaTa 3a NMPUIOKEHHE U € Pa3IMYHO
3a oTaenHuTe cTpanu [18].

AKO B IUIOLIMTE CE OTKPHAT YHHILOXKUTCIHU 3a LBETHUTE
KYyJITYpH IUIeBENH (KaTO KOPEHHYHH, TPOCKOT U Gaiyp, TO TaKUBa
IUIOLIH He TPsOBa 1a ce M3II0NI3BAT, WM IUICBENINTE TPSAOBA 1a ce
YHHIIIOXKAT C O3HATH METO/IM, PE/IH JIYKOBHIUTE JIa Ce 3acaIsiT.
ITpOABIKUTENHOCTTA HA OTIVICK/IAaHE HA JTyKOBUYHUTE PACTEHUS
B TI0JIEBU YCJIOBUSI ONpEAENs U cHcTeMaTa 3a 6opba c mieBemnure.
3a ycnoBusta Ha Pbearapus, T4 HiiMa na uMa 0co0eHO 3HaUCHHE
10 BpeMe Ha BEreTalusATa Ha JaJeTo, Thi KaTo J0 MOMEHTa Ha
U3BaXK/IAHETO IUICBENIUTE Ca B HAYaJIHHS CH TIEPHOJ Ha pa3BUTHE.
ChlIlleCTBEH €IEMEHT B TOBa OTHOILICHHE MIPae M MYTYHPAHETO
CBC CllaMa, KOeTO MOJKe J1a 3a0aB1 pa3BUTHETO UM.

Hsikou BHIOBE JIyKOBHLM MPECTOSBAT B [0YBAaTa MOBEYE OT
enHa roauHa IlouBara, KOSTO Ce M3IOJ3BAa B OPAHIKEPUHUTE CE
CTEpWIM3HMpPA 33 Ja ce KOHTPOJIMpAT HE CaMO IUICBEIMTE HO U
0oJIecTUTE ¥ HENPUATEIIHTE.

L{BeTHHTE MYKOBHLM CE€ HamajgaT OT ToyisiM Opoii Oosectd u

HEMpUsTENH. 3a IeNiTa, KakTo mpu Oopbara C IUICBENTUTE Ce
H3MO0JI3BAaT ONOOpeHM 3a BCsAKa CTpaHa (QYHTHOUAA H|
uncexturpam [29,30].
[TppBOTO M BakHO YCIOBHE, KoeTo TpsbOBa nJa ce cmasBa e
YeCTOMOBTApsIIaTa Ce HMHCHEKIHA Ha I0JETO M BHUMATENICH
OrJie]] Ha PaCTeHHATA, KaTo Te3M KOUTO ca HH(EKTHPaHH TpsiOBa
He3a0aBHO Jla ce M3BAXKAAT. BCHUKM AEHCTBHSA, KOMTO BOIAT JIO
MEXaHNYHHU MOBPEIH U MOTaT JIa MOCIY)XaT KaTo FOCTONPHEMHHK
3a 3apasa Tps0Ba J1a ce U30srBar.

5. Hanosiane

3a na ObpJaT B CHCTOSHHUE J]a Pa3BUAT KOPEHOBA CHCTEMaA U Jla
U3BJICKAT HEOOXOAMMHUTE WM  KOJMYECTBA  XPAHUTCIHUTE
BEIIECTBA M BOJA OT IT0YBATa, JIyKOBULIUTE TPsIOBaA 1a ce HaMUpar
B ONTHMAJIHA 33 PA3BUTHETO CH MOYBEHA BIAKHOCT. BiaxkHOCTTA
Ha MOYBaTa € €MH OT OCHOBHHTE (DAKTOPH, OT KOUTO 3aBHCH M
no6uBa. 3a Tasu 1eJ ca HEOOXOMMMH HAIOUTENHH CHCTEMHU 32
OpaHXEPUITHOTO TPOM3BOJICTBO, @ B MOJICKH YCIOBHS, KBIETO
BAJIOKUTE HE Ca JOCTaTbYHU 33 Jia 33J0BOJIT HYKAWUTE Ha
pacTeHusTa Cce Hajara Ja Ce HM3rpaiiT HAIOMTENIHH IOJIeTa.
HaynHUTE Ha HamosBaHE ca PA3JIMYHH 33 OTICIHHUTE CTPaHH U
PErHOHM — Ype3 ABKIyBaHE, IPABUTAYHO, KallKOBO, IOIIIOYBEHO
[10]. 3mon3BaneTo Ha eAMH WM APYT BUJ HarosBaHe TPiOBa na
ce ompemenH ciieq OOCTOWHO INpoydyBaHE Ha HYXAUTE Ha
pacteHusTa OT BOJAa Ipe3 OTACIHHUTE IEPHOAM M HAyMHA HA
nocraBsHeTo u. ITociaesHOTO € OT 3Ha4yeHue 3a MpEeAna3BaHe OT
pa3ButHe Ha TbOHM OonectH. Pa3zpaboTBaHeTO Ha TOJIMBHU
rpaduny ¥ HOPMH 3a MOJMBaHE TPsAOBa Aa cTaBa Ha Ga3ara Ha
cpOpaHa MeTeopoJjiornyHa HHGOpMAlLMS U IpecMATaHe Ha
€BallOTPAHCIIUpAIMATa 32 ONpEAeNeH MepHo] OT Bpeme. Tbit
KaTO JIyKOBHIMTE Ca PAa3MOJIOKCHH B TOPHHS MOYBEH CIOif,
KBJIETO BJIAKHOCTTA Ha TI0YBAaTa CE MIPOMEHS B IIMPOKH TPAHUIH
B 3aBUCHUMOCT OT TEMIIepaTypara Ha Bb3JyXa M CKOPOCTTa Ha
BATBbPA, TO HYXKIWTE Ha pacTeHUsATa OT Boja TpabBa na ce
OIPEeNeNIAT 3a BCEKH OT/AEJICH JICH M MOJUBHUTE rpaduiiy aa ce
[OCTpOsiBAT Ha 0a3ara Ha TE3M JaHHU U IPH  EKEAHEBHO
OTYHTAHE Ha BIQKHOCTTA Ha IT0YBATA.

B pemuma crpanm ce wW3MON3BAa IMPEAMMHO IIOANOYBEHO
HarosiBaHe, Thil KaTo € BB3MOXKHO J]a Ce MOBHUIIM HUBOTO Ha
MIOJITOYBEHATa BOJA MO M3KYCTBEH HAYMH WM Ja C€ HM3IIOMIIH
n3nMIHaTa. [paBUTauHOTO HANOSBAaHE 1O PEJOBE MOYTH HE ce
M3I0J13Ba NP OTIVICHKIAHE HA JTYKOBUYHHM LIBETSL.
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5.1. TexHuka 3a HamosIBaHe

N3nonsBaHeTo Ha Opa3joBaTa TEXHOJOTHS 33 NMPOMHIIICHO
HPOM3BOJCTBO Ha JIyKOBULM INpeAompeneias M HadMHUTE 32
HarosBaHe, a IMEHHO:

HarosiBaHe 10 TPAaBUTAueH IIbT C HETOBHUTE Pa3HOBUIHOCTH
o Opasim;

HamosiBaHe  OT  CTAallOHapHH W  IOJyCTalHMOHAPHU
HaITOWTEJHY MOJIeTa U HeoOXoauMara 3a Ta3y IeJl TEXHUKa;

HaIlosiBaHe OT OTKPHTA KaHaJHa MpeXa ¢ MOOMJIHA TEXHHKa
(TpakTopu, MOMIICHH MPEICTaBKH, TPHOONPOBOAN), HU3MOI3BAHU
3a HarosBaHE U HA JPYTH KYJITYPH.

I'paBUTa4HUAT HAYMH Ha HAMOSBAHE € H3BECTEH OLIe OT
IpI00Ka ApeBHOCT. Tol Bce ole ce mpuiiara 3a MacOBH IOJICKU
KyITYypH M TIpH JIMICA Ha Jpyra BB3MOXHOCT, HO IpH
MIPOM3BOJICTBO HA JIYKOBHIM OT IIBETHW KYITYpH M ILBETI €
HEJIOMYCTUM.

HenocraTeiure mnpu TO3M HayMH Ha HamosiBaHe ca: -
HEPaBHOMEPHO pa3Mpe/ielieHHe Ha BOJATa MO MOBBPXHOCTTA Ha
HamosiBaHaTa Iuionl. IIpM HAKIOH Ha TOJETO Bojara ObP30
NpeMHHaBa Mo Opa3[uTe W TaM [0YBaTa OCTaBa HEIOCTATHYHO
HAloeHa; - HsIMa 00EKTHBEH CIOCcO0 3a OTYMTAHE Ha MOIMBHATA
HOpPMA; - HEBB3MOXXHOCT IPH IIPOJISTHH 3acyllaBaHUs Ja ce
M3BBPIIN TI0JIMBaHE 32 IOHUKBAHE, 3 TO MHOT'O YECTO CE Hayara; -
yBEJIMYEHA MOJATIIMBOCT Ha 0YBaTa KbM €PO3HOHHHUTE IPOLECH
M 3aryba Ha IUION] 3a HampaBa Ha Opa3agu; - HHCKa
MIPOU3BOIUTEIHOCT U T&KBK QU3UUECKH TPYI.

OT pa3nUYHHTE HAYWHH 3a CHaOIsBaHE Ha KYJITYypHHTE
pacTeHust ¢ Boja U OCOOCHO LIBETHUTE INPU OTKPUTH ILIOIIN
IBXKIYBAaHETO € emuH OT Haif-nporpecuBumre [11, 14, 15] .
IIporpecuBen e 3aToBa, 4e MPU HETO C€ W3Pa3XoJ]Ba 3HAYUTEIHO
MO-MaJIKO KOJIMYECTBO BOJA, 32 Jla Ce MOJy4H OmpeselieH edeKT,

a CBHIIO Taka MPWJIATAaHETO My € CBBP3aHO C M3IOI3BAHETO Ha
ompeneneHa TexHWKa. [IpemuMcTBaTa, KOWTO MPHUTEXaBa
IBXKIYBAaHETO B CpPAaBHEHHWE C IIOBBPXHOCTHHS HAYMH Ha
HalosIBaHE ca: - JaBa BB3MOXKHOCT 3a BHCOKa CTEHNEH Ha
MEXaHu3alusa U aBToMaTtusalus, - Bb3MOXKXHOCT 3a OCUT'YpsABaHE
Ha MMOJIMBHA HOpPMa B MIKUPOKH rpanuny (oT 360 g0 600 mm/ha) u
TO TPHUJIOKEHA C BUCOKA TOYHOCT; - MHTCH3UTETHT Ha JBXKIA
MOKeE J1a ObJe C HUCKH CTOMHOCTH M 110 TaKbB HAUMH MOTAaT Ja Ce
HAIosIBaT IUIOILIH ChC CJIOKEH pened) ¥ HAKJIOHH IO-TOJIEMH OT 3
rpagyca; - HOUTH He ce pa3pyllaBa CTPyKTypara Ha I10YBara U He
ce cCh3maBaT Npedkh 3a paboTara HA CEICKOCTOIAHCKUTE
MalluHY; - TOJ00psBa Ce MHKPOKIMMATa W CE aKTHBU3HpPa
mporieca Ha aCHMIJIAINS; - MMa BB3MOXKHOCT 33 ChUYeTaBaHE Ha
TEXHOJIOTMYHUTE OIepalluy HamosBaHe M TOopeHe, 6bopba cperry
0oJIeCTUTE U HUCKUTE TeMIIEpaTypH.

Henocrateuute mpu  ObXKIyBaHETO ca  CIEAHHUTE: -
OCBIIECTBABAHETO Ha MPOIECA M3UCKBA MO-TOJIEMM KAITHTaIHU
BJIOJKCHUSI — MaTepHAIOEMKOCT ¥ €HEProeMKOCT; - Ka4eCTBOTO Ha
HaMoSIBAaHETO 4Ype3 MABKAYyBaHE CHJIHO C€ OTKIOHSBA OT
M3UCKBAHMATA M 3HAYUTEIHO CE BJIOIIABA IIPH TOJIEMH CKOPOCTH
Ha BSTHDA.

JlexoOpa3aBaTa TeXHONOTHs, KaTO BapUaHT 3a MPUIOKEHHE
IpY  MaJOMEPHHM IUIOIIM € TPERONpeaenuia TO3UIHOHHO
paboTtemu OBYCTpaHHM ABXKIOBAJIHU amapatu oT Tuma “Cuma —
30 47 u “Cuna — 404”. [lopu mpu mpuiara€e Ha pa3IHyHH
CXeMH Ha pa3MOJOKEHNE, KOETO € CHJIHO OrPaHHYeHO OT
n3nomBanus Harop (ot 0.20 mo 0.35 Mpa), HepaBHOMEpHOCTTa
Ha WHTEH3WTETa HA JBXKJAa CH OCTaBa, KOETO BIUSEC BBPXY
CHOTHOIIICHHETO Ha OCHOBHUTE MM pa3MepH. (Tadmmma 2.)

Taﬁﬂuua 2. CvomHouteHue Me.’)l(,‘()y OCHOBHUmMe pasmepu Ha JIyKosuyu om jajlemd, omanexcoanu npu nojaueHU yCioeusl npu HepasHomepHocm

na nonusanemo * 5% u X 25% u mawunno 3acaxcoane na nexu

No: COpT Dl D. Max. DZ cp. max. H cp. P D.
+ 5% + 25% + 5% * 25% + 5% * 25% T 5% * 25%
1 | Anenpmopu 33.42 31.62 26.21 21.40 34.17 31.25 101.15 98.20
2 | Pen Maranop 36.73 32.40 30.38 26.72 36.40 32.60 108.11 103.40
3 |Iapan 34.36 31.82 29.62 25.80 32.77 30.82 103.26 97.20
4 | JlonnoH 32.20 28.20 25.87 23.10 29.82 26.30 99.83 94.21
5 | Okcdopa 38.22 33.95 33.47 30.09 35.88 31.45 112.25 106.35
6 | lonmen AnenpopH 34.10 31.66 28.18 25.76 32.60 30.60 102.95 98.35
7 | bBrotu Anennopa 33.93 30.28 2791 24.50 34.10 31.20 100.84 96.74
8 | AnbuHo 32.84 29.10 26.45 24.80 35.62 32.25 98.41 95.67
9 | Maypen 35.80 32.71 29.70 25.65 37.53 34.30 110.20 105.26
KoM IIOJIMBHATAa TCEXHHUKA ce npeasaBsaBaT CIICOHUTE CBOTBETCTBUE C MEKIYHAPOAHNUTEC N3UCKBAHUS.
U3HUCKBAHUA: - BbB BPb3Ka C YHUBEPCAIIM3UPAHETO HA MAIIMHUTE HanpaBeHme H3CJICaABAHUA IIOKa3Bar, qe npu
€ XKCJIaTCJIHO TC J1a Ca B CbCTOSAHHC J1a HAIlOABAT BCUYKH BHUIOBC TopeonucCaHuTe TCXHOJIOTUH nu Ha4YuHU 3a HamnosBaHC,

3eMEJICIICKA KYJITYpH, B.T.4. BUCOKOCTEOJICHH, Pa3IOJIOKEHN Ha
YUYaCTBIM C OIpeleicHa KOHPUTYypalis M pa3MepH, HAKIIOH Ha
TepeHa 7o 3 rpaayca, KakTo M J]a OCUTYpsiBaT HOpMaiHa padorta
MpH CKOPOCT HA BATHpa MO 2 m/s; - BOJara, MOCTHIBAIA OT
BOJIOM3TOYHHKA, J]a € TOJIHA 34 HAIOSBaHE; - BOJaTa Jia ce B3eMa
OT OTKPUTH BOJOM3TOYHHLM C MOTOP-TIOMIIEHH arperatu Wid OT
XUIPAaHTUTE Ha HAmopeH TPHOOIPOBOa; - pasmpeneiCHHETO
BBbpPXY HAIlOSBaHUS YYacTHK Jla C€ M3BBPILBA BBHB BHJ Ha JBXKI
WIM 10 JPYr HAaYWMH B ONHM30CT JO KOPCHOBaTa CHUCTEMa Ha
OTIJIOKAAHUTE KYJITYpH; - PaBHOMEpPHO paslipellelieHue Ha
JI'BXJA; - OTKJIOHEHHWE OT CpegHHsl CJIOH BOJa Ha IOJIETUS
ydacTbk 10 20%, KaTo Mpu UBETHUTE KYATYpH T Aa € 10 5%; -
CpeaHa rojeMHHa Ha KalKWuTe — He ToBede oT 1,5 mm; - cpeana
M3TEH3UBHOCT Ha IhXaa — He moeede oT 0.3 mm/min; - Karo
E€HEPTreTHYHO CPEICTBO Jia CE M3MOJI3BA TPAKTOP MM CaMOXOJHA
YCTaHOBKA, HW3MOJ3BAlla JBUTATENl C BBTPEIIHO TOpPEHE WU
cuJlaTa Ha Haropa Ha BOJaTa KaTro €HEepreTUYHO CPEeNCTBO; -
E€HEpreTUYHOTO CPEJICTBO Jla OCUTYpsiBa BB3MOXKHOCT 3a
MO3UIMOHHO TIOJIMBaHE B KpPbL, CEKTOPHO WJIM JIEHTOBO.
OO0xBaHaTaTa IUIONI J]a ChOTBETCTBA HA OONIUTE W3UCKBAHUS B
3aBHCHUMOCT OT U3IOJ3BAaHUTE IHXKIOBAJHM amapaTw; - Ja
OCHTYpsIBa M3MOJI3BAHE HAa EKCIUIOATAIMOHHHUTE KOC(PUIIMCHTH B

MOJTbpIKaHaTa BIKHOCT B 20-CAHTUMETPOBUS HIOUBEH CIIOH MO
IBDKMHA Ha pajdyca Ha IOJHMBaHE € HEpaBHOMEpHa W
HEJ0CTaTh4HA 32 HOPMAJIHO Pa3BUTHE Ha LIBETHUTE KYJITYpPH.

IMopaan Ta3m mpuYMHA Ce W3MOJI3BAT MALIWHM, ITOJHBAIIY B
nBmkeHne. ToBa 00Opy[BaHE € IIMPOKO M3MOJI3BAHO MPU
MPOM3BOJCTBOTO HAa 3€IEHYYIH, Thi KAaTO C€ Hajlara MbJIHO
0cBOOOXKIaBaHE Ha TUIOLIUTE CIIE/ MPUOUPAHETO HA KYITYPHUTE C
en ciie/iBamia mouBoodpabdorka [22, 23].

KpM MammHUTE € HaBUBal[ ce TPBOOMPOBOA CrHanaT
JieHTOBUTE IhknoBasinu mammau WJJI-50H, UJJI-60H, WUJJI-
100M. Te ce oTHacaAT KbM IpylHara IbXIOBAJTHU MAalIUHH,
HOJIUBAIIM B JABW)KCHHE W 3aXpaHBaHM OT OTKPUTA KaHAJHA
MpeXa C MOTOP-TIOMIICH arperar Hid OT MOJyCTallHOHAPHO
HAIOUTEHO TI0JIe.

XapakTepHo 3a TSIX €:

BHCOKA CTEIeH HAa MEXaHW3WUpAHE HA MPOIIECa; - y9acTHe Ha
MalnbK Opoll paGOTHHIIM; - BUCOKA CTENEH Ha HEPaBHOMEPHOCT
OpY  U3MNO0J3BaHE HAa  JAJNCKOCTPYHHM M CPEIHOCTPYHHM
IUBXKIOBAITHY arapar.
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6. Mpuéupane

TouyHOTO BpeMe Ha U3BaXKAaHE U NPUOUpaHE HA JIYKOBHIUTE
ce KOHTpoJMpa upe3 HiKomko ¢akropa. B Hsikonm ciydau
JyKOBULIUTE TPAOBa Jia JOCTHTHAT ONpEZENeH eTal Ha 3psuIocT,
pasMep Ha IIBETHHTE ITBIIKH M MakCHMaJeH Opoil Ha jiucrara.
Tora Baxku 3a Hyppeastrum, Lilium u Tulipa. Ako ce npubepar
HO-pPaHO OT ONTHMAaJHATA UM 3DSUIOCT, TO T HAMA Jia MOrar ja
pearupaT Ha o0O0pabOTKHTE 3a aKTHBH3HpaHEe Ha Lb(pTeKa.
CrygoBere ChIIO MOraT Ja IUKTYBaT Kora jga ce mnpubupar
nykoBunute u nanuara (Dahlias) e mpumep B TOBa OTHOIIEHHE.
Ilpu npyrd BupoBe TpsibBa 1a ce H3Yaka [OKATO JIHUCTATa
HAITBJIHO U3ChXHAT [24, 27].

Mwma u BuoBe, kouto TpsaOBa ga ce mpuOUpaT Torasa, KOraTo
TEMIIEpaTypUTEe CHAAHAT 10 TaKHMBa CTOMHOCTH, Y€ € BH3MOXHO
Jla ce Ipeiu3BHKa HOB BEreTaTHBEH pacTex. IIpumep 3a TaKbB
ciydait e rmaguonara (Gladiolus). OnpenensHe Ha ONTUMAITHUS
arpoTEeXHUYECKH CPOK 3a MpUOMpaHe C el MoTydaBaHe Ha Haii-
JI00pH pe3yiTaTy NpH CIeBAIINTE ONepanny 1 Ibdrexka e exHa
OT BaXHUTE 3aJ[a4M Ha arpOTEXHUKATA.

[IpubupaneTo Ha TYKOBUIKTE OT IOJIETO € HA-TpyAOeMKaTa
U HEMEeXaHH3MpaHa olepauus 3a ycnoBusta Ha Pbbwiarapus.
IpaBeHu ca peauna ONMUTH 32 MEXaHU3UPaHe Ha TO3M IpoLec, HO
MOJy4CHUTE pe3yiTaTH ca TBBPAC CKPOMHH, BBIPEKH uYe
W3BXKJIAHETO WM € OCHOBEH eTal OT HPOU3BOACTBOTO.
3aTpyAHEHUTA HABAT OT FOJIEMUTE OUYBEHU PA3IMyMs B HallaTa
CTpaHa W CrHeUU()UYHUTE W3UCKBAHMS MNPEISBABAHH KbM TO3U
BH/J] MaIlIHHH.

M3Baxxganero 3amouBa OT Hal-paHO 3peelIUTe BbB
(PU3HOTOTHYHO OTHOWICHHWE COPTOBE H OT Hai-ApeOHHTE
JYKOBHIIM, KOUTO 3aBBPIIBAT IIbPBU CBOS BET€TALIMOHEH MEPHO.
Te ca TOTOBM 3a M3BaXJaHE €Ba TOraBa, KOraToO 3alOYHAT [a
NPOMEHAT I(BeTa CH OT cBeTiokadsB B kadsB. B tasu dasa,
JIOJIHATa 4YacT Ha JIMCTHATa JPBXKKA M [[BETOHOCHOTO CTEOJIO ca
BCE OIlle BB33EJCHH ¥ IPyNaTa JbLUICPHH JYKOBHIH, TPOHU3IIC3IH
OT eZlHa MaluMHa ce IbpXKaT 31apaBo momexnay cu. Ilopaau tasu
NpUYMHA CHOMPAHETO MM € CPaBHUTENHO JiecHO. M3mycHe nu ce
TO3M MOMEHT, JIyKOBHLIUTE CE OTICJIAT OT LIBETOHOCHATA CTpesia
U CBILECTBYBA PEAIHA Bb3MOXKHOCT €/IHA YacT OT TSX Jja OCTaHaT
B I10YBATA.

Ot HampaBeHHUTE 00K Pa3XoAH 3a pbUeH Tpyxd okomno 80%
ca 3a U3BaXKAaHe U IpHOHpaHe.

IMpn MexaHM3MpaHETO HAa TO3M MPOIEC CEe CpemaT pexuna
TPYIHOCTH, HIKOH OT TSIX TPYJHO MPEOTOIHMH KaTo:

OTJENsHE Ha TOJSIMO KOJHMYECTBO MOYBA, a B MOIKOIASMHUS
TIOYBEH CJION JIyKOBUIIMTE TpecTaBisiBaT 1-2%;

OpOLEChT Ha Cemapanus ce YCIOXKHSIBA YECTO M OT
He6J’laFOl’lpl/IﬂTHPITC (1)1/131/11<0-Mexam/1'-m1/1 XapaKTEPUCTUKU Ha
noyBara (KaMEHHCTOCT, BIQXKHOCT, ITACTUYHOCT, JITUTHBOCT);

Te3U XapaKTEPUCTUKH C€ IMPOMEHAT DPSI3KO B Pa3IMIHUTE
NepHoay OT BpeMe, OCHOBHAaTa OT KOHWTO € BIIQXKHOCTTa Ha
nmoysata. [Ipum nmmca Ha moxaXo[smla MOJMBHA TEXHHKA 3a
MOJTy4aBaHe Ha ONTHUMAIHH CTOMHOCTHM Ha BIQXHOCTTAa 2-3 JHH
IIpeU TIPOBEX/IaHe HA TO3H MPOLEC, TS Ce IPOMEHS B TPAHULINTE
ot 35 - 75%;

JYKOBHUIIUTE Ca TyBCTBUTEIHU KbM MEXaHUYHHU BB3ACHCTBUA,
HE ca eHaKBU MO Pa3MEpH, HE ca 37]paBo MPHKPENCHU €IHa KbM
Ipyra ¥ HsSMaT Bce ole 100pe ohopMeH 3aliTeH coil (TyHHKa),
KOWTO J1a ' TIpe/na3Ba OT HapaHsBaHUSI.

Iopamn Te3m ocobenoctn B Pbwirapus Bce ome HiAMa
TIPOM3BE/ICHN CIEUANTN3NPaHN MallliHY 332 U3BAXIAHETO MM. 3a
[eNITa Ce HM3IO3BAT MOAKONABANO-M3BAKAAINN MAIIMHU, Haii-
4YeCTO YNMOTPeOsSBaHM B 3€IEHIYKOIPOHU3BOJCTBOTO, KAaTO INIYT-
o0pblIay, MOAKOMABAIIY CKOOHM, CHEHUAIHO MPUCHOCOOCHU
MallIMHH 32 U3BKAaHE Ha KapTO(H U APYrH HAUHHH.

IMpunaranero Ha OOpBLIATENEH IUIYT € BB3MOXKHO U
JIOMyCTUMO CaMO aKo ObJaT choOpa3eHH HAKOM OCOOCHOCTH,
KaTo reorpad)cko pasroJoKeHue, THIT Ha TIOYBHUTE (IECHWINBH U
poxkasm), BiaxHocT (21-25% ot IIIIB), xakto u mpHiIOKeHA
OpasmoBa TexHoyorus. llpy Hecrma3sBaHe Ha Te3U YCIOBHS
MOCJIENICTBUATA Ca SICHM M II0-HAaTaTBIIHOTO CHOMpaHe Ha
JTyKOBHUIINTE TPsiOBa [a ce M3BbpHIBAa pbuHO. KaTo 3akmodeHwe,
OOpPBIIATETHUSAT IUIYT HE € 3a MPeANOoYUTaHE.

[NonkomaBama ckoba. IlpeacTaBnsiBa MamMHa OT HaBEeCEH
THN U C€ arperatupa KbM TpakTopu oT kiac 1.4 t. OcobeHoCT
IIpU Hes e, Y€ TSI MOXKe Jia TOJKOIIaBa €IHOBPEMEHHO HSKOJIKO
pena, Haii-uecto odopMeHH B siexa. [IpuHIHMIBT Ha padoTa e
nokasas Ha ¢urypa 4.9. Ts uma akTUBEH pabOTeH opraH 2, KOHTO
JIOI'BITHUTEIIHO pa3po0siBa IIouBaTa U yJISCHIBA U3BAKIAHETO Ha
rpymara JIyKOBHIH, AbPXKAIH Ce KbM MaifIMHAaTa U [IBETOHOCA.

To3u Bux “monmymsBaxkgaHe” ce Mpuiara B palOHH € TOIBI
KIIMMaT, KBJETO JYKOBHUIUTE C€ M3BAXJIAT MO-PAHO M BpPB3KaTa
UM C IIBETOHOCHOTO cTeOJIO W Mali4nWHAaTa JyKOBHIA HE €
(bU3UYEeCKH NPEeKbCHATA.

v

Duzypa 4. [punyunna cxema Ha nookonasawa ckoba 3a uzeadicoane Ha Jykosuyu: 1-nookonasaw Hoxc; 2-eubpupauja peuemrka

Tlo TO3M Ha4yMH JYKOBMIMTE Ca MOBAWIHATH, HAapylIeHa €
MOHOJIMTHOCTTA Ha ITOYBEHHUS CJIOH, HO T€ ca BCE Ol B OYBATA.
Tlo TO3M HauMH ce Mperna3BaT OT W3JlaraHe Ha INpsKa CIIbHYCBA
CBETJIIMHA M OBbP30TO UM M3CYIIaBaHEe MPEIH pasessHe.

Kaprogosanauka tun “Simon” u “Agrolux”. IIpexcrasissa
CPaBHUTENHO H00PO TEXHUYECKO pEIICHHE, H3IO0JI3BAHO 32
M3BaXKJaHEe Ha JIYKOBHLH. B HOpMaiHO MOJIOKEHHE, MallMHATa
He ¢ rojiHa 3a u3noi3BaHe. HaloxurtenHo € 1a ce M3BBpLIAT
HSIKOH NPEYCTPOICTBA, CBBP3aHH C HAMAJISIBAaHE Ha PA3CTOSHUETO
MEXIy NPBUKHTE HA TpPaHCIOPThOpa. Morar ma ce HM3BaxIar
€THOBPEMEHHO [IBa pefia NPH MEKIypenoBo pascrosHue 0.7 m

wm nexa ¢ mupuHa 1.2 m. IToAKOmaHusT U MOBIUTHAT MOYBEH
CIIOH, 3aeHO C JIYyKOBUIWTE TIIONAJa HA TNPHYKOBUAHHS
TPaHCIOPTHOP, KOMTO M3BBPINBA IMOCTHIIATENHO U KOJIeOATEITHO
JIBIKEHHE.

N3non3Banero Ha kaprtodomagaukara “KTH-2.5”, “KBM-
2M” u nykoBanaukata “JIKI'-1.4” 3a n3BaxaaHe Ha JTyKOBHLHU OT
Jajgera TOKa3Ba CHIEAHUTE pe3yiTaTu: - HE OTroBapsT Ha
HEOOXOIUMHUTE arpoTeXHUYECKH M3MCKBAHHSA 1O OTHOLICHHE Ha
M3BaK/AaHEe U MpuOMpaHe, ThH KaTo OTACIMINTE C€ MAaJKH
JYKOBUIIM OCTaBaT B II0YBATa; - YacT OT OTAECJICHUTE JIyKOBHII
ce 3acUIBaT OTHOBO C I0YBA; - HE C€ OTJENs JIMCTHATAa Maca; -



MEXAHU3ALINA HA 3EMEJENVETO. EPOV 6/2014

3HAYUTEJIHO MOBPEXJaHE HA JIYKOBHLMTE, HM3pa3siBaIlOo Cce B
Cpsi3BaHE W TpaBMHUpaHe; - JONBJIHUTEIHO W3MOJI3BaHE Ha
paboTHa pbKa 3a NoJIaraHe B KaceTH ¥ TPAHCHIOPTUPAHE.

7. HpHJ’IO)KeHPIe Ha crieiualIn3upaHd MalllMHU 3a 3aCakJIaHe
U U3BaXK/1aHE Ha JIYKOBULIH

Ilpu mpunarane Ha pa3IMYHH TEXHOJOTHH HAa OTIIICKIAHE
(pemoBa win JIeX0Ba), BAXHO 3HAUEHHE MMa THIIa Ha MOYBATa.
Ilpy Nechb4wIMBA M TIMHECTO-NECHWIMBH MMOYBH CE MPABST MO-
MaJIKO pa3XxofH 3a CaJeHe U MpudupaHe, OTKOIKOTO MPH TEKKUTES

."/-) A '3 .'/J Y
I0JOF

noysu. B chmOTO BpeMe, MHTEpecuTe HAa HPOU3BOIMUTEINTE
HaJlaraT ThPCEHE HA aNTEPHATUBHU PEIICHUS 3a TaKHBa yCJIOBHS,
C 1IeT BKIIOYBAHE HA IBETHM JIyKOBHYHH KyITypH B
cent00000pOTA W  TOBMIIABaHE Ha  JoxoauTe. TakbB
TEXHOJIOTHYEH BAapHAHT W IpHIaraHe Ha JBE CIICHHMAIN3UPAHH
MamuHn ¢ paspaboren or SCHLESWING HOLSTEIN -
GERMANY. CepmHOCTTa Ha TEXHOJOTHATAa C€ CBhCTOH B
3aca<JaHe U H3BAKJaHe Ha JIYKOBHIUTE MOCPEICTBOM MPEKH.
Wznon3BaHuAT pegoBH crocob ¢ MexaypenoBo pasctosHue 0.74
m ¥ mmprHa Ha Mpexecture JeHtu 0.25 m —ropHara u 0.4 m —
nonuata. (gur 5 u dur. 6.).

—ﬁ\

Quezypa 5. Cxema na cneyuanuzupana MawiuHa 3a 3acaxcoane Ha I1yKOGUYU 8 MPEICU.:
1-nousen cnoii; 2-nookonagawyu ouckoge, 3-mpancnopmeop, 4-mpancnopmeop 3a nodagaue Ha iykosuyume, 5-0yuxep; 6 u 7 — bapabanu c
HABUMA 20PHA U OOIHA Mpedica; 8-3a2bpiaiyu OUcKose.

3a menta e mpeycTpoeHa OOWMKHOBEHa caJayHa MallhHa
(¢ur.5), xpM KOATO ca MOHTHpaHM JBa Oapabana (6 u 7) 3a
MOCTaBsHE HAa MPEXECTa JIEHTa W MPHUTHCKAIIH TPAHCIIOPTHOPH.
B Hauanoro Ha BCeKM JBa peja JIEHTUTE Ce I0JaBar
TIOCPEICTBOM TPAHCIIOPTHOPHUTE 3, KaTo ce IPHUTHCKAT C MOYBa,
clie]] KOeTo 3aro4Ba Iporieca cageHe. [locTbnuinTe JIyKOBHIH 5
0CTaBaT MEXAy JEHTHUTE, KOUTO Ce 3apaBAT OT 3arbpiIilIuTe

nucKoBe 2 Ha abpy6odnHa 0.15 m.

Ilpu wu3BakmaHe ce Hamara W3MOJ3BaHE HA [OMBJIHUTEIHA
MallhHa, KOSTO MMa OIPEOCTEeHa KOHCTPYKI[HS, KAaTO OTPs3Ba
crebnata Ha pacreHusata Ha BucoumHa 0.10-0.20 m mHag
MOBHPXHOCTTA Ha mouBaTta. ((ur.6).

@uzypa 6. Cxema na cneyuanuzupana MAuuta 3a u3eaxncoane Ha I1yKoGUYU.:
1-paspazeawu ouckose; 2-novucmeawu yemxu, 3-bapaban 3a HaGUEAHe HA 20pHAMA Mpedxca, 4- bapaban 3a Hagueare Ha OOIHAMA
Mpedxca; 5-00Ha Mpexca 3ae0H0 ¢ U3BA0eHUme JYKOGUYU.

XKenarenno e nopu oTpsi3BaHETO JAa cTaBa 1-2 cm mofg
MOBBPXHOCTTA HA IOYBATa, KOETO YJECHSBAa M3BAKAAHETO U
OTAENSHETO Ha JIyKOBHIMTE OT Mpexwute. [Ipenn 3amouBane Ha
HM3BAKAAHETO Ha BCEKH peJl ce M3BaKAAT PHYHO OKOJIO 5-6 m 3a
Ja ce ocBOOOIAT ropHara M IOJIHA 4acT Ha Mpexwure. Te ce
3aKpenaT KbM HaBuBamure ce Oapabanu 3 u 4. KpMm mammHara
ca MOHTHUpPaHH U ce 3a1BmkBaT oT BOM Ha TpakTopa pa3ps3Bail
mick 1 w dYeTkn 2 3a TOYMCTBaHE HA TOpHATA Mpexka H
TPaHCHOPTHOP 5 3a CHOMpPaHE Ha IyKOBUIIUTE.

IIpenumvcta: IlpnHo W 06e3 3aryOm npuOupane Ha
JYKOBUIIUTE OT BCHYKH BHOBE IOYBHU U IIPH BCIKAKBH yCJIOBUSL.

Henocrareim: V3non3BaHe Ha CKBIIOCTPYBAIM CHELMATHU
najcTMacoBu Mpexu. JKenaTenHo e IbDKMHATa UM Jia He € I10-
rossima ot 200 M. ITogo6eH KOMIUIEKT MAIIMHU HE € U3II0I3BaH
nocera B Pbbirapus.

8. MamiHu 3a OTCTpaHsBaHE Ha IBETa, 3a W3BAXIaHE H
00paboTka ¢ ropeina Bojaa

Ta3u rpymna crenuaiu3upaHd MallHHA MOJXKE JIa CE Pas3lielld B
HAKOJKO TUma. [IpmuuHaTa 3a KOHCTPYHPAHETO W HM3IIOJI3BAHETO
UM ca crnend(UUHUTE W3UCKBAaHMSA Ha JIyKOBUYHHUTE IBETHU
BUAOBE. MHOTO OT BHIOBETE M TEXHUTE COPTOBHU MPEACTABUTEIN
W3WCKBAT WHCIIEKIHUS Ha MOJIETO MPeau JYKOBHLIUTE UM J1a ObAaT
n3BazieHu. B penuma ciydanm ce oTOens3BaT MpUMeECH OT IPYTd
COpPTOBE WJIK Cce HaMHUpaT 3abouienin pacTeHus. TakuBa TpsOBa na
ce MapKUpaT ¥ U3BAJIAT HE3a0aBHO.

OcCBeH TOBa, Karo OCOOCHOCT Ha Pa3BUTHUETO CH, HIKOU
BHUJIOBE, KATO TO3U HA JIAJIETO U3UCKBAT J]a CE OTCTPAHH IIBETa OT
[BETOHOCHOTO CTeOIO HSAKOJNKO IHH CJel ITBJIHUS Ib(TEK.
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IlenTta e na ce OTKIOHAT XPaHUTEIHUTE BEIIECTBA KbM Ipylara
Ha MaW4WHaTa JIyKOBHULA M Ja C€ IOJy4d HapacTBaHE Ha
IBIIEPHAUTE JYKOBHIM. B MHHAIOTO TOBa ce € MpaBeno pbhyHO,
KaKTO ¥ B HACTOSAIIEM, HO Ha Majku miomu. KoHcTpyupanu ca
CIIEIMAIHA MAIllMHH, KOMTO OTCTpPaHSABAT IIBETa €IHOBPEMEHHO
Ha Ipuiata Jyiexa. [Ipu mpuoxxeHHeTo Ha Ta3u omeparus TpsOBa
Jla ce HalpaBM BHUMAaTeJIHA WHCIICKIUS 3a HAINYHE Ha BHPYCHO
WH(EKTUpaHH pacTeHusi, KOMTO TpsAOBa Ja ce OTCTpaHAT. B
HNPOTHBEH CIIy4ail CBINECTBYBa IOTEHLUHMAIHA OINAHOCT OT
npeHacstHe Ha  MHQEKUMATa KbM  3[IpaBUTEC  PaCTCHUS
HOCPEACTBOM PaOOTHUTE OpPraHK Ha Ta3W MalllMHA.

KbM crenuanu3upaHuTe MAIIMHE MOTAT ca ¢ IMPHYUCIAT U
TE3M, MNPEJHA3HAYCHH 32 H3BAXJaHE Ha JIYKOBHLHMTE, KOHTO
paboTAT C axkTUBHHM pabOTHM OpraHd BKIIOYHTEIHO IIPH
NOYNCTBAaHE WM [IOJKONABaHe, pa3apo0siBaHe Ha I0YBATa,
npecsBaHe W ChOMpaHe B MOAXOJNIM KOHTelHepH. B peanma
Cllyyad ChIIMTE CE M3IOJ3BaT M 3a u3cymasaHero uMm [20, 21,
28].

MamusanTe 32 00paboTKa ¢ ropema BoJa c€ HM3IOJI3BAT 3a
KOHTPOJI BBPXY Oosectute M Hempustenure. Te TpsabBa ma ca
00opy/BaHH C MpEeLX3Ha CUCTEMa 33 LUPKYJNalus U KOHTPOJI Ha
TeMIeparypaTa B ONpeeIeHH TPaHHIIH.

H3Boau:

1. 3a ycnoBusta Ha PBbarapus JyKOBHIM OT LBETHH
KyITypH MOraT Ja ce OTIIexJaT B KapOOHAaTHH
YEPHO3EMH U U3ITy)KEHO-KapOOHATHH YePHO3EMH.

2. B wmomenta B PbBbarapus HsiMa OpraHH3HPaHO
MIPOM3BOJACTBOTO HA JIyKOBHIM OT LBETHH KYITYpH H
CBIECTBYBA OTKPUTA N1a3apHa HUILIA.

3. Jluncea m3rpazeH TEXHOJOTWYEH KOMIUIEKC OT MAlIWHH,
KOWTO /1a 3a710BOJIM TO3U BUJ IIPOU3BOACTBO.
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TP HACUTHSABAHE HA T'PYBU ®YPAKHU

METHOD FOR QUALITY ASSURANCE FOR CUTED ROUGH FODDER
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Abstract: Substantiation a construction for cutted rough fodder quality control classifier: This paper gives some directions about
proper construction choice for cuted rough fodder quality control classifier. They have dicussed several different solutions and have

propounded some improvements.

Keywords: AGRICAL TECHNIQUE, CUTTED ROUGH FODDER, CLASSIFIER.

1. Yeoo

Onenkata Ha Ka4eCTBOTO Ha HACHUTHEHHUTE Ipyom dypaxu e
U3KIIFOYHTEIIHO BaXKEH MPOOJIEM, KaKTO 3a TSAXHOTO MPOU3BOJICTBO,
TaKa M 3a YKUBOTHOBBJICTBOTO KaTo 1110. OCBEH XUMHYHUAT ChCTaB
U BIOXHOCTTa MHOTO B2)XKCH KPUTEpHH ce fBsBAa €IpHHATA Ha
HACHUTHSBaHe, JIeQUHUPaHa B CIICLUAIN3MPaHaTa JUTEpaTypa KaTo
MOyl Ha HacuTHsBaHe. [lo-apeOHO HacHTHEHHAT (ypax OBP30
NIpeMHHaBa INpe3 XpaHOCMHJIATENIHATA CHCTEMa M Ce M3XBBPIS OT
OpraHm3Ma Ha >KMBOTHHUTE. 3HAUMTENHa € 3arybara Ha IIOJIE3HH
MHUKpPOOPTAaHHU3MH 3aeHO C HEyCBOEHHS (ypak, KOETO HaMalsBa
BB3MOJKHOCTTA 32 IIBJIHOTO U KaYeCTBEHO YCBOsIBaHE Ha (ypakHaTa
naxo6a. [To-enpute GypakHH YaCTUIM OIPEAEIAT MO-BUCOK Pa3Xo.
Ha CHEPTrHs 3a CIGBKBAHE U MPEKUBSHE OT KUBOTHHUTE [2].

Yactunure npu rpybus ¢ypax ca HeChpa3MEpHH, 3aToBa
TSAXHATa CpelHa JBbJDKUHA CJeJ HACUTHSIBAHETO € OCHOBCH
napamMeTsp 3a XapaKkTepu3uMpaHe Ha HEroBOTO KauecTBO, B
ChOTBETCTBHE CBbC 300TEXHHYECKMTEC HM3MCKBAaHUS. PBHYHOTO
COpPTHpAHE € TPYyAOEMBbK M 0aBeH MpPOILEC, 3aTOBA HEMPEKbCHATO CE
TIPaBAT OINUTH 32 HETOBOTO MEXaHM3MpaHe U aBToMaru3upane. ToBa
ce MOCTHra C MeTOJa Ha CHTOBMS aHaiW3, HaW-4ecTo dpes3
mpecsiBaHe, HO 3a IeNTa ca HEOOXOAMMH MHOTO IPELU3HU
ChOpBXKEHHs. B mnpoTuBeH ciydad Morar Jga ce moiydar
U3KIIFOYUTETHO TOJISMH HETOYHOCTH, a OT TaM M 00e3CMHCIIHE Ha
menusl mporec. 3aToBa BBIOPOCHT 3a M300p Ha KOHCTPYKTHBHA
cXeMa € OT IbPBOCTENICHHO 3HAYEHUE TIPH Ch3JABAaHETO HA NOJ00HH
TEXHHYECKH cpeicTBa. TOBa € OCHOBHMAT BBIPOC, pasriefaH B
CTaTUATa, KaTO € HAIpaBeH ONHUT Ja ce 00OCHOBE M IMOAXOJSIIO
TEXHHYECKO PEILCHHE 3a Ta3H Lell.

2. Pesynmamu u o6cvycoane

2.1. H3uckeanus KoM KOHCHPYKUUSAMA:

Knacudukannonnara cxema Ha amapaT 3a OLICHKa e[pUHATa
npu HacuTHeHUTE Tpyou ¢ypaxu [AOE] tpsa6Ba ma orroBaps Ha
CJICIHUTE U3UCKBAHUS:

2.1.1. Touno nma pa3smpeznenss HaCHTHEHHTE (QypakH Ha
(bpakiuy 1o JIbIDKUHA HA YaCTULIUTE.

2.1.2. Jla Obae npuroiHa KbM TrOJISIMO pa3sHOOOpasue ot
(bypaxu Ipy pasInYHO ChIbPIKAHHUE:

e  MuHHMAJIHO BpeMe 3a MOATOTOBKA Ha podara u
pasnersise;

e Jla GbJe KOMIIAKTHA U J]a CE M3II0I3Ba Ha
M3CJIeI0BaTENICKA TUIOMIA/IKA,

e Jla ce u3paboTBa C MUHUMAJIHU CPEJICTBA.

2.2. Ananu3 Ha couwecmeysamume peuieHus

2.2.1. ®@opma na cumama

B msxom mo-crapm pa3pabOTKH ce M3MOJI3BAT IUIOCKH CHUTa C
KkpbIin oTBOpH [1]. MesTa mpu Ta3u KOHCTPYKIHS € YACTULIUTE J1a
NPEMHUHABAT IIOCJIEAOBATEHO IIPe3 CHTa C Pa3INIHH OTBOPH
TIOJIpe/ICHN BEPTHKAIHO €IHO Haj ApYro. M3csBaHWTE 4acTHIH Iie
ce TOAPEeAsT BEPTUKAIHO CHOpe] JbDKMHATA CH KaTo TE3U C Haii-
rojasiMa IbJDKMHA 11e ca Hai-otrope (¢ur. 1). Ilo To3m HaumH
MaTepHaIbT ce pasaeis Ha ¢ppakuui. OCHOBEH HEIOCTaThK Ha TO3U
BUJ KJIAaCUQUKATOPH €  HEBb3MOXKHOCTTA Ja C€ OCHI'YpH
OpHEHTallysl Ha YacTHINTE, a IpU HelpaBWIHA OPHEHTalus ce
HOJTy4aBaT TOJIEMH OTKJIOHEHHMS B TOYHOCTTa HA H3MEPBAHETO,
pa3ciosiBaHETO CTaBa PHYHO.
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@ue. 1. Cxema na kracugukamop ¢ RIOCKU CUMa ¢ Kpbeiu omeopu
PAasnonodiceny 6epmMuKAIHO.

Fig. 1. Scheme of classifier with flat sieves with round holes
arranged vertically.
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IIpu Opyru KOHCTPYKLMH C€ M3IOJI3BAT CHTAa C TpPareLOBHIHA
MOBBPXHOCT U MPaBOBI'BIHU OTBOpH (pur. 2). Te ocurypssar mo-
Jno0pa BB3MOXKHOCT 3a TPaBHJIHA OPUEHTALMs HAa YacTHLUTE OT
npobata [4]. Hannmumero Ha miIOCBK y4acTbK BOOM IO
HEJIOCTaThYHO N00pa opueHTanust Ha Kbeute (pakiuu. To3n edext
Moxe na ObJle HaMaleH, aKo PA3IMYHHUTE CHTa ca C Pa3IHYHU
pa3MepH Ha yiresl.

Due. 2. Cxema Ha Knacugukamop coc cuma ¢ mpaneyosuona
NOBLPXHOCHT U NPABOBLIBIIHIU OMEOPU PA3NONOJICEHU BEPMUKATHO.

Fig. 2. Scheme of classifier sieves with trapezoidal surface and
rectangular holes vertically.

B mo-cpBpeMeHHHTE KOHCTPYKLHH €€ M3IOJI3BAaT CHUTa C
BBIHOOOpa3zHa dopma (rodppupanu) [6], [7], [2], [3]. OtBopute ca
KpBIVIA WM C NPaBOBI'BIHA (OpMa, HO W3CIICABAHUATA ITOKA3Bar,
Yye TOBa HE 0Ka3Ba ChIIECTBEHO BiusiHUE [2]. OCHOBHO NPEeIUMCTBO
MpH BBIHOOOPa3HUTE CHTA € BB3MOXKHOCTTA 33 OpHEHTAIMATA Ha
YacTUIIUTE 10 ThDKUHA. KaTo HemocTaThIlM MoOrar Ja ce mocodar
3aBUCHMOCTTA Ha PE3YJNTaTUTE OT BIAXKHOCTTA Ha Mpobara, KakTo U
OT KHHeMaTH4yHHs pexuM. OCBEH TOBa KAaKTO M NPU OCTaHAIUTE
BapUaHTH YaCTUINTE TPsAOBa [a ca pa3CTIaHU BbPXY HOBBPXHOCTTA
PaBHOMEPHO.
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@ue.3. Cxema na kracugpukamop ¢ Xuopo3aodeuiceane Ha cumamd.

Fig.3. Scheme of classifier with hydraulic driven of sieves .

2.2.2. Okaueane

OxayBaHETO Ha CHTAaTa MOXE Ja CTaBa IO [Ba HAaYWHA —
mwapHupHO [3] mnu ¢ mrs3ramy gsounu (4], [5]. IlpeaumcrBo Ha
IIapHUPHOTO OKauBaHe € Herosara npocrora (¢ur. 4). OcHOBEH
HEJOCTaThK €, Y€ OT BEpTHKalHa KOMIIOHEHTa Ha CKOpPOCTTa Ha
JBIDKEHHE HA YAaCTHUIUTE OT KHHEMaTHYHHUs 3aKOH, CE€ Ch3JaBaT
yCIOBHSI 3a OTAENSHE HAa YaCTHULUTE OT CHTOBaTa IOBBPXHOCT
(moackauane). [logoOHO sBIEHHME € KpaiHO HEXEIATETHO C Orjiel
BB3MOXKHAa TPOMSHA B TsAXHATa OpHeHTamus. Ilpu murp3rammre
JBOMIM NMOROOHM eeKTH He ce HaOiomaBar. 3a TSAX ca BH3MOXKHH
JiBa BapUaHTa — C TPUELIY Jlarepu [S] Wiu ¢ ThbpKaJAIIK POIKH [4].
HenocraTbk npu IepBUs BAPHAHT € TOJIIMOTO CHIPOTHBIICHHE TIPH
TpHEHE W TOPOJICHHUTE OT TOBa BHOpAIMM, KaKTO M  OBP30TO
u3Hocane. Ilpm kmacupukaTtopuTe C  THPKATAIIHM  POJIKU
CBIPOTHUBIICHHETO HAa TPHEHE € MAJIKO, JIUTICBAT BUOpauu U Obp30
U3HOCBaHE, HO KOHCTPYKIUATA € MHOTO ITO-YCIIO)KHEHA.

2.2.3. 3aosurceane

ITo TO3M BBIPOC CHUIO Ca M3BECTHH pEIMIA pPELICHHS.
Knacuueckoro [3] e ¢ enekrpoaBUTaTel M KOJSHO-MOTOBHJIKOB
Mexann3bM (¢ur. 4). HeroBoto mpeauMcTBo € B mpocToTara u
HHCKara cebecToHOCT. BiMsHHETO Ha  eKCHEHTpUTeTa B
3a/IBIDKBAIMSl MEXaHH3bM  BBPXY pasieisiiara CrocoOHOCT U
MPOJBIDKUTEIHOCTTA Ha U3CSBAHE CE U3pa3siBa BbB BPb3KaTa MEXIY
BIIIOBOTO YCKOpEHHE W  pasjensmara crocobHoct. Haii-
MOAXOMSIIMIT EKCIHEHTPUTET TPsiOBa Aa OCHUTypsiBA MHUHHMAlHa
rpenika mpu pasensHe Ha pasnuuHuTe ¢pakuuu. [paHunuTe, B
KOMTO TpsiOBa [1a BapupaT HErOBUTE CTOMHOCTUTE Ca B JHAaIa30Ha
0+70mm, a KOHKpeTHaTa CTOWHOCT ce yCTaHOBsiBa omuTHO. OT
CTOMHOCTUTE Ha eKCIICHTPHUTETa IIe Ce N3MEHAT KaKTO BPEMETO 3a
H3CsIBAaHE Taka M KauecTBOTO Ha M3csBaHeTo. B nmureparypara [4] e
omucaH MOAMQUIHUPAH METOJ 3a MEXaHHYHO 3aJBHXKBaHE C
pa3IuYHa CKOPOCT IPH BB3BPATHO-TIOCTHIATEHOTO JABM)KCHHE.
Borpekn ToBa mMpoOieMbT 3a MPOMsHA 3aKOHA Ha JBIKECHHE CH
ocraBa.

IIpaBenu ca omutu [5] ¢ xunmposaasmxksane (¢ur. 3). B To3u
ciydail  BB3MOKHOCTTa 3a  peryimpaHe IapaMeTpuTe Ha
3aJIBIDKBAHETO € MHOTO T0-100pa, HO KOHCTPYKIIHUATA € YCI0KHEHA,
TEKKa U ¢ BUCOKa cebecToifHOCT. OCBEH TOBA M EKCILIOATalusITa €
3HAYUTEIHO MO-TPYAHA.

— .\W‘ __,,/.F---

Qued. Cxema Ha kracuukamop cbC WAPHUPHOMO OKAYBAHE HA
cumma.

Fig.4. Scheme of classifier with hinging of sieves .
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2.3. ObocnosKka Ha u3oparnomo peuwteHue
2.3.1. Cuma

Ot HampaBeHWs aHaJIU3 MOXeE Ja Ce yCTaHOBHM, 4e CHTaTa C
BBJIHOOOpa3Ha (opMa ONpeleeHo AaBaT I0-I00pH pe3yNTaTH H
HMMaT peiula IPeNMCTBA B CPaBHEHHUE C IUIOCKUTE. 3aeJHO C TOBa
obaue, Te ce BIMSAT MAJIKO ITOBEYE OT BIAKHOCTTA Ha MaTepHaia U
oT kuHeMarnuHus pexuM. OCBEH TOBa OT HalpaBeHUTE
n3cnenBanus [3] e mokasaHo, 4e pe3yiaTaTHTE HE C€ BIUSAT
CBILIECTBEHO OT TOJEMUHATa Ha mpobara, ako TS € MO-ToJsiMa OT
20g. B TakbB ciny4ail € 1OCTaTh4HO cHUTaTa Aa ObJaT camMo C eIUH
yneii (¢ur. 5). TIo To3u HAYMH KOHCTPYKLHSATA CTaBa MHOTO IIO-
KOMITakTHa. BaxkeH (axkrtop BBpXy pasmemsimiara CHOCOOHOCT €
HAKJIOHBT Ha CHTOBara MOBBPXHOCT Ha kKiacupukaropa. Ilpu
YCTaHOBSIBAHE Ha BIVIOBAaTa CKOPOCT M EKIIEHTPHUTETA B ONTHMATHH
HHMBA YBCJIMYABAHETO WM HAMAISBAHETO Ha HAKJIOHA Haj
OIIPEJCICHH CTOMHOCTH BOJAM JIO BJIOLIABAHE HAa TOYHOCTTA Ha
U3CSBAHETO.

OT HanpaBeHUTE TCOPETHMYHH H3CIEABAHUA MPENopbYBaMe
npodIbT Ha yies 1a uMa napaboiandaa popMa ¢ ypaBHEHHE

@

KBIACTO dmax € MaKCUMAJIHUAT pa3sMep Ha YaCTHULUTE.

dopmaTa Ha OTBOPHTE € LENeChOOpa3Ho Ja Objae Kpbria, Mpu
nemkuHa L < Ay 1 ipaBobrbina, mpu L > dpay. 10 TO3u HauwH ce
OCHUTypsiBa BB3MOXHOCTTA 3a COPTHpAHE 110 XapaKTepeH pa3mep.

2.3.2. Oxkaueane

Kakro ©Oe cnomMeHarto T1o-rope, BBIPEKH H3BECTHOTO
YCIOXHSBaHE 32  ONTHMAJIHOTO  pEIICHHE €  BB3MOXKHO
H3IIONI3BAaHETO Ha IMHEWHH yarepu. [1o To3M BRIIpOC B MOMEHTA Ha
masapa ce IpelylaraT MHOXECTBO TOTOBH M CTaHAApPTU3UPAHU
peleHus, KOeTO OT CBOSI CTpaHa MOJKE J1a IOBEJE U A0 ITOBHIIABAHE
Ha HKOHOMUYECKaTa e(eKTUBHOCT.

2.3.3. 3aoeusriceane

CohluecTByBaIlUTe KOHCTPYKTMBHH CXEMHM MoOrar naa Obaar
OKOMIUIEKTOBAaHHU € PA3JIMYHH MO BHJ 3a/(BIKBAHUS B 3aBUCHMOCT
OT M3MCKBAHUATA, NPEASBEHH OTHOCHO KHHEMATHYHHS DPEXHM.
Karo Haii-ompocTeH BapHaHT CH OCTaBa KJIACHYECKHUAT KOJSIHO-
MOTOBHJIKOB MeXaHH3bM. [Ipy MaJIki CTOIHOCTH Ha eKCLEHTpUTeTa
(mo 8mMm) u3csBaHETO € 33TOBOJIUTENHO (JACTHIUTE C ITO-TOJISIMA
JIBDKMHA HE ITI0JTydaBaT HEOOXOAMMOTO 3a JIBIDKEHHE YCKOpPEHHE,
JIOpH C YyBeNM4YaBaHe YecToTaTa Ha BBPTEHE), a BpPEMETO 3a
u3csiBaHe Ha mpobara e Haxg 15 min. OGparHo, MpU CTOMHOCTH Ha
eKCLIEHTpUTeTa Hax 12 MM YacTUUMTE MOJyYaBaT 3HAYUTEIHO
YCKOpeHHe, HaOlo/1aBa ce MOACKaYaHe M CTPEMEX 3a H3CSBaHE B
OTBOpPH C MO-TOJISIM (OT TEOPETHYHO OYaKBaHus) AuameTsp. [Ipu
TOBa BPEMETO 3a M3CsBaHe HamaisiBa a0 1-2 min. Ot aHamu3a Ha
B3€TH MNpOOM OT HACHTHEHa C pAa3IM4YHU arnapaTH cjama e
YCTaHOBEHO, Y€ pAa3CJIOABAHETO Ha HACHTHEHHTE W OMEKOTEHH
YaCTHIM CE U3BBpIIBa M0-0aBHO ¢ BpemerpaeHe 5-6 min [8].

2.3.4. Hauun na oeiicmeue

IIpemmaranata npuHOMIHA cXeMa Ha KilacuuKarop 3a
HacHUTHEHU TIpyOom ¢ypaxu e mokasaHa Ha ¢wur. 5. Yiesar 4 ce
JIBWXKH BBPXY JIMHEHHHUTEe jarepu 2 10 HampapisBamiute 1, mof
neiicTBHeTO Ha 3a1BIKBaHeTo 3. [Ipobara ce m3cumnBa B OyHKepa 5
U TpeMHHaBalKM TOJA Mperpagara 6, ce pa3cTHiIa PaBHOMEPHO
BbpXy yied. JleOenmHaTa Ha TNPOIYCHATHS CIOH ce peryiupa
nocpezncTBoM BuHT 7. Ilpecsrara mpoba ce crbupa B KaceTkute 8.
HaxmoHbT Ha cuTata MoXe Ja ce peryipa 4pe3 BHHTA 9 U
pbKOoxBaTKarta 10.

Que.5. IIpumepna cxema na Kiacuguxkamop.

Fig. 5. Example scheme of classifier.

3. 3aknwuenue

Ot HampaBeHWs  aHANM3, TEOPETHYHH OOOCHOBKH H
eKCIICPIMEHTH € YCTaHOBEHO, 4Ye MOXe Ja ObJie MpeIoKeH
YCBBBPIICHCTBAH METOJ] W HOBA KOHCTPYKIHMS Ha KJIACH(HUKATOP C
M3MOI3BAaHETO Ha JIMHEHHM Jlarepu, Oa3supaH Ha JIMHEHHH
€JIEKTPOMOTOPH, WM IIPU BHCOKHU YECTOTH — €JIEKTPOMAarHUTHU
BUOpaTopu. be3cmopHOTO TMpenruMcTBO Ha TMOJOOHM peIleHHs e
BB3MOXKHOCTTA Jla ObJaT MPOMEHSHHM HE caMO OTAEIHH MapaMeTpu
Ha KMHEMAaTHYHMS 3aKOH, a M HETOBHUAT XapakTep Karo ISo.
Tpsi6Ba na ce orOenexxu (axThT, 4e INHEHHUTE MOTOPU UMAT I10-
JIeKa ¥ KOMITAaKTHA KOHCTPYKITHS.

3a mpoBepKa TOYHOCTTA MPH paboTa Ha amapara 3a ceraparus
/knacudukaropa/, OMUTHO TPsAOBa Ja Ob/e YCTAHOBEH ONTHMAIHUSIT
pexuM Ha paborata My, NPaBUIHOTO OmNpeAensHe Opos Ha
knacoBere ((pakiuuTe) Ha pa3feisiHe, BIJIOBOTO YCKOPEHHE H
NPOBEpPKa 3a IPHHAJIGKHOCT HA YaCTULUTE OT KOHTPOJHATA M
u3csTara npoba KbM e[[Ha U ChIla FeHepalHa ChBKYITHOCT.

The research has been funded by the Research Fund with the
Ministry of Education, Youth and Science under the project DFNI-E01/5
in 2012
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TEOPETUYEH AHAJIU3 U OBOCHOBABAHE HA BBb3MOXKHOCTTA 3A
JAUATHOCTUPAHE HA IU3EJIOBU IBUTI'ATEJIN IO HEPABHOMEPHOCTTA HA
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Abstract: In this paper a theoretical studies of instantaneous angular speed and torque fluctuation of diesel engine crankshaft have been
conducted. It was evaluated the possibility to diagnose combustion related faults under stationary state.

Keywords: INSTANTANEOUS ANGULAR VELOCITY, TORQUE, ANGLE OF ROTATION OF THE CRANKSHAFT, DIESEL

ENGINE

1. Bweeoenue

yC"bB"prJ.ICHCTBaHeTO Ha cucreMara 3a TEXHUYCCKOTO
NOAABbPIKAHE Ha 6yTaIIHI/ITe MalvHu € TACHO CBBpP3aHO C
pa3sBUTUETO Ha MCTOAUTE U CpeAcTBaTra 3a TEXHHUYCCKaTa
JUarHoCTHKa.

MHoro BakHa 3ajada NpPHU TEXHUYECKATa JUArHOCTHKA Ha
JIBUTaTEIUTE C BBTPEIIHO TOpPEHE € OINpeleisiHeTO Ha Haii-
MNOIXOAIIUTE JUarHOCTUYHU MapaMeTpH. ChIECTBYBa MOCTOSIHEH
UHTEpEeC KBbM JIMAarHOCTUPAHETO Ha JAW3ENOBHTE JBHraTeld IO
napameTpuTe, OMMCBAIIM 3aKOHA 32 JBIKCHNE HA KOJSTHOBHS Bal.

OunzpueckaTa CBHITHOCT Ha TO3M METOJ NPOU3THYA OT
0co0OCHOCTHTE Ha OyTaJTHUTE MAlIMHM. 3a TAX € XapakTepHO, Ye
npeoOpa3yBaHEeTO Ha EHEpPTUsTa ce OCBIIECTBSIBA HE HA PABHOMEPEH
HOTOK, a uMmiryicHo. Koraro exHa mammHa e OyTayiHa, XapakTepbT
Ha BBPTEHETO Ha Baja Ce€ OIMpEAeNs U3ILUIO OT JEHCTBAIUTE CHIIH.
HepaBHomepHOCTTa B TIporeca Ha HM3MEHEHHETO Ha TE3H CHIHM
MpeIU3BUKBA HEPABHOMEPHOCTTA HA BBPTEHETO.

2. H3no0xcenue

W3BectHO €, 4Ye IpU YCTAaHOBEH pexXMM Ha pabora Ha
JU3CIIOBUTE JBUraTeIM C BBTPEIIHO IOPEHE, BII0BaTa CKOPOCT Ha
KOJITHOBHSL BaJI C€ NIPOMEHS B TPaHUNUTE Ha €AUH PabOTeH IUKBIL.
OCHOBHUTE IIPUYUHM 32 TOBAa U3MEHEHUE Ca HEPABHOMEPHOCTTA Ha

Bppramua MoMeHt M pr OOYCIOBEHAa OT MEPUOAMYHOCTTA HA
paboTHUSI MpoleC M KUHEMAaTHYHHTE CBOIICTBA Ha KOJISTHO-
MOTOBHJIKOBUSL MEXAHU3BM.

BbB Bcekm MOMEHT BBPTALIUAT MOMCHT ML‘?" ce

YpaBHOBECsBa OT CBIPOTUBUTCIHUA MOMCHT MS“,‘EI?’"
KbM KOJIAHOBUS BaJl U MOMCHTHT Ha HWHCPUUOHHUTE CHUJIM Ha
BCHUYKH JABMXKCIIN CC MAaCH NMPUBCJCHU KbM €KBUBAJICHTHA BbPTAIA

ce Maca [2].

IIPUJIOKEH

Mz:r = MS“,‘.:I?" + '{I}

dt )

KbICTO Mﬂ“p?" € CYMapHHUAT CBIPOTUBUTEIEH MOMEHT, OTUYMTALL]
MCXaHUYHHUTC 3ary6n Ha OBUTraTeCJIAd,

Il} — MHEPUOUOHHUAT MOMEHT Ha BCUYKHU MAaCH IPUBEAEHU KbM
OCTa Ha KOJIAHOBH BaJl HA ABUT'aTCIIA,

e
r:.!_ — BIVIOBOTO YCKOPEHHE HA KOJISTHOBUSA Ball.
E

Axo NpUEMEM I0-HATATBK, Y€ CBIPOTHUBUTCIHUAT MOMEHT,
KOWTO BKJIFOYBA BBTPCHIHUTE MCXaHUYIHU 3ary61/1 3a IMOCTOAHCH H
PpaB€H Ha cpeiHaTa CTOMHOCT Ha UHAUKATOPHUS BBPTALL MOMEHT Ha
JABUTaTCIIHUA H npeHe6perHeM HU3MCHCHUETO Ha TMPUBEACHUA
UHEPHHUOHEH MOMECHT, TOraBa INPOMCHUTE B bIJIOBaTa CKOPOCT Ha

KOJITHOBHA BaJl LIC 6"b,HaT O6yCHOBeHI/I CaMO OT OTKJIOHCHHETO Ha

MOMEHTHATa CTOHHOCT Ha BbpTAmMAT Moment M. or cpennara
My croiiHocT. Ha ¢wr. 1 e mpencTaBeHa KpHBaTa Ha BHPTALIMAT

MOMEHT ~ Ha JIBUTaTels W HEropara CpeaHata CTOHHOCT
M, =M.,
Torasa ot ypasnenue (1) ce nonyuasa:
dew
Mrr - Ms-::r' = '{I} E @)
B TouKa a, CHOTBETCTBAIlA HA 3aBbPTAHE HA Bala Ha Brba (L4,
M, — Mﬂr = 0 u ®rioBoto yckopenue crapa paHo Ha 0,

KOeTo € OMiIo [0 TO3M MOMEHT oTpuuarenHo. CrienoBaTenHo
BIII0BATa CKOPOCT B Ta3HM TOYKA UMa MHHUMAIIHA CTOMHOCT.

Crie; TOBa BIVIOBOTO YCKOPEHHUE I1I€ CTaHE IOJIO0XKHUTEIHO,
JIOKaTo B TOYKa b, CHOTBETCTBANla HAa BI'bJ HAa 3aBbpPTAHC Ha
Banatly, HE CTaHEe paBHA HA HYyJA, a BIJIOBATA CKOPOCT JOCTUTHE
MaKCHMaJIHaTa CU CTOMHOCT.

B
‘ ® = f(a)

w

[1/s]

max
-

/O

Que. 1 Usmenenue na 6bpmsawusim MOMEHM U b2l108AMA
CKOPOCM Ha KONSIHOBUSL 8AJl NPU YCMAHOBEH PEdICUM HA paboma Ha
osueamersi
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OruuTaiiky, Jye:
dew  dow da
dt  da dt

dew

“da

®)

VYpasuenne (3) Moe Ja ce 3anuIIe BB (hopMara Ha TeopeMara
3a KHHETUYHATa EHEePTHs:

M, — M. )da = d(2w?) = 2 d(w?
[: vr sprj & = (zmj 2 (mj

(4)

VYpasuennero (4) B TO3HM Cilydall H3pa3siBa PaBEeHCTBOTO Ha
eJleMeHTapHaTa paboTa Ha BBPTSAIINS MOMEHT U CHIIPOTHBHTCIHHUS
MOMEHT  M3pa3XofiBaHa 3a  €JIEeMEHTapHO U3MEHEHHE Ha
KUHETUYHATa €HEPTUsl Ha BBPTAILUTE CE MAcH Ha JBUTATENIA.

Wnrerpupaiiku ypasHenue (4) B rpaHuuure ot &4 1o &

(CBHOTBETHO B TPAHHUIIUTE OT £l ;o 10 (W - .. CE TIOTy4YABA:

@y Wmax
N A
[Mw - Mspr)da = d E w =E (mmﬁx ~ Wiy
I5‘:m e Ymin
= II} S [mmﬂx - mmin] ®)

r

HepaBHoMepHOCTTa Ha BIIIOBaTa CKOpOCT (i = f[rx] npu
YCTaHOBEH PeXHMM Ha paboTa Ha JABUraTens ce XapaKTepusupa C
Koe(uIeHTa Ha HEPaBHOMEPHOCT

8 = W

W

— Wonin

(6)

AKko npreMeM IPUOIA3UTEITHO, Y€ CPEHATA BIIIOBA CKOPOCT €
_ W + Womin

m =
2 ) U]

ar

TO ypaBHEHHE (5) MOXe Jla ce 3aIliile BbB BUIA

J. (ML‘?" - Mspr)da = '{ngs-:r
| ) (8)

b
. ..r : (ML‘?" - Mrpr)da
KBJIETO CTOMHOCTTAa Ha WHTErpana &z

MNpEACTaB/IABa MaKCUMaJlHaTa H3JIMIIHA paGOTa Ha BBbPTALUAT
MOMEHT 3a BPEMETO Ha 3aBbPTAHE HAa KOJIAHOBUSA Bajl HAa BI'BJ

2y — &y

Ot dopmymute (5) u (6) Moxke Ja ce onpeneny KoeGuIMeHTa Ha
HEpaBHOMEPHOCT Ha paboTa Ha IBUTATEIIS 32 IIHKBI

= f;_z [MW - Mﬂ?,)dfx

Iy wg,

7]

©9)

UssectHo e, we M. 3asucu or emeprusra E momyuena B
IMIMHJPUTE Ha JBHTATeNs, KOSATO OT CBOS CTpaHa ce sBABa
(YHKIHS Ha MHOTO CHCTaBSIIH:

)

E=f(AGuAF,t,0,k) (10)

KBAETO & e IUKJIOBOTO MOAaBaHe Ha TOPUBOTO;

‘A' - KOC(l)I/H_[I/IeHT Ha U3JIMIIbKa Ha Bb34yXa,
'PIS — HAJITAHETO B HWJIMHABPA B Kpas HA TaKTa CI'bCTSABAHE;
t

€ — TeMIepaTypara B IMIMHIbPA B Kpasi Ha TaKTa CI'bCTSABAHE;

]

— bI'bJIBT Ha BIIPHCKBAHC HA TOPHUBOTO;

— KOe(HUIMEHT OTYUTAL Ka4eCTBOTO HAa CMECOOOpa3yBaHEeTo.

Io Bpeme Ha TepMOAMHAMHUYHUS IIUKBJI HA JIBUTATEINs OyTaI0TO
U3BBPIIBA JIMHEWHO JIBIDKEHHE. B ropHa MBbpTBa TOUKa U B JOJHA
MBpPTBa TOYKAa HETOBaTa MOMEHTHA CKOPOCT CTaBa paBHA Ha Hyna. B
pe3yaTaT Ha TOBa, B Ta3M MO3MIMsA OyTanoTo HE MpPHUTEXaBa
KUHETHYHa eHeprus. Mexay Te3u JABe KpalHH Mo3uIMU OyTaaoTo
ce yCKopsiBa M 3a0aBsi CKOPOCTTa CH KaTro CHOTBETHO INpHEMa U
0cBOOOXKIaBa KHHETHYHA eHeprus. Ta3W eHeprus ce OOMeHs ¢
SHeprusATa Ha Ta30BeTe B IWIMHAPUTE M KOJSIHOBHS Bal, B
CJIE/ICTBME HAa KOETO CE¢ yBeIM4yaBa WM HaMalsBa MOMEHTHaTa
BIJI0BA CKOPOCT Ha KOJSHOBUS Bal.

OCHOBHOTO BB3JCHCTBHEC HA HAISITAHETO B IWJIHHABPA BHPXY
XapaKTepUCTUKATA HA MOMEHTHATA BIJIOBA CKOPOCT € OKOJIO FOpHA
MBPTBa TOYKa Ha OyTalOTO, KOTaro HAJAraHeTO B LHIHHABPA
JOCTHI'a CBOS MaKCHMyM. 3aTOBa, aKO IMPUEMEM YETHPU-TAKTOB
JIBUTATEN ¢ PABHOMEPHO paslpejesieHde Ha 3anansaHeto cbe N Ha
Opoii LIMJIMHAPUTE B JIBUIATENs, HHTEPBAIBT HA OCHOBHHUSAT IPUHOC
HAa OWIHHABD | Moxe Jna ce onpenean karo [TDCi—2z/N,
TDCi+27/N]. TlpomsiHaTa B KHHETHYHATA €HEPIUsl CHOTBETCTBAIIA
Ha TakTa Ha crecTsBaHe Ecj, W Ha TakTa pasmupenue Eg; Ha
[UIHHABD | Ce OMpeests KaTo:

1)
12)

Ec,i=AE¢ ( o(rpci-2xN)—a(TDC)»
Eg i =AEc orpci—orDCi+20iN)-

3a u3npaBeH JBUTATEN, IPOMCHHUTE B KHHETHYHA CHEPTHS IIE ca
€/THAKBH 32 BCEKHU LWJIMHABD. BBIpekn 4e OCHOBHOTO BIHSHUE Ha
HEU3MPABHOCTUTE M OTKa3WTe B OyTalo-IHJIMHAPOBaTa TpHIIA
BIHMSAAT TpPSIKO HA CHEPrHUWHWTE NPOMEHH HA HEH3MPAaBHUS
OWINHABP, T€ BIMAAT CHLII0 W HA MNPEIXOAHHS M CIeIBallus
MWIMHABD 1O peda Ha paboTa, KOETO Cce OTpassiBa BbPXY
M3MEHEHHETO Ha MOMEHTHATA BIJIOBA CKOPOCT HA TE3U LMIUHAPH.

3. 3axnrouenue:

Or ypasHenue (9), (10), (11) u (12) ciexBa, ye H3MCHEHHETO HA
TEXHUYECKOTO CHCTOSHUE HA JIU3EJIOBHS BUTATEIN 1€ TPETU3BUKBA
W3MEHEHNE B HEPABHOMEPHOCTTA HA BPTEHE Ha KOJNAHOBHA Baj. OT
TOBA CJIE/(BA, Y€ HEPABHOMEPHOCTTA HAa BHPTEHE Ha KOJSHOBHS Basl
32 IMKBJ (BBTPEHIHOIMKIOBATA HEPABHOMEPHOCT HA BBPTEHE)
MO3BOJIABA HE CaMoO Jia Ce ONpeleNd OOIIOTO ChCTOSHHE Ha
JIBUTATENS], HO M ChCTOSHHETO HA HETOBUTE EJIEMEHTH, T.€. Ja CE
JIOKQJIHM3Mpa MPUYMHATA 32 BIOIIEHOTO TEXHUYECKO CHCTOSHHE.

The research has been funded by the Research Fund with the
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in 2012
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PEI'YJIUPAHE HA TOIIJIO- U MACOOBMEHHUTE ITPOLECH B
KOHAEH3AIIMOHHA CYHINJIHA

MnameH LiBeTKkoB

Abstract: The article describes the variant of the block diagram of the automatic control system of dryer
of condensing type using thermoelectric modules, and sets objectives for further research.

Keywords: Control system, dryer, thermoelectric module, transfer function

BbBE/[EHUE

B mpomecute Ha cylieHe Ha 3eMeNeNICKa MPOIYKIHS Ce
M3II0JI3Ba HE MAJIKO KOJIMYECTBO TOIUIMHHA eHeprus. HemocTaTbk
Ha Hal-4ecTO CpelIaHUTE CYIIMIHM HHCTAJAlMH Ca BHCOKUTE
CTOMHOCTH Ha CHICHU(PUYHUS PA3XOJ Ha SHEpPrus 3a U3MapsBaHe
Ha 1Kg Bmara or u3cymaBaHusi TMPOAYKT. TOBa € IBIDKH Ha
3HAYUTEIHUTE TEMIIEpaTypa W BIAKHOCT HA H3IH3AMMS OT
CYNIMJIHATA BB3IyX, M3MON3BaH, KaTO IPABHJIO, KaTO CYIIWICH
areHT. ChINECTBYBANINTE CHCTEMH 3a PEKyIepamus CHUKaBaT
caMO YaCTHYHO pa3xoja Ha eHeprus. [lo Te3w mNpuyMHU €
[eJeChO0pa3sHO H3MOI3BAaHETO Ha KOHACH3ALMOHHH CYIIHIHA
CbC 3aTBOPEH LHMKBJI HA LUPKYJIals Ha CYLIMJIHUS areHt
(BB3IYX).

IEJI HA H3CJIEJBAHETO

W3cnenBaHe  Bb3MOKHOCTHUTE 32  peryjimpaHe  Ha
HPOLIECUTE B KOHJE3ALMOHHA CYIIMJIHS B 3aBUCUMOCT OT
MPOU3BOUTEIHOCTTa HA XJaJMIIHATA MalllMHA ¥ CKOPOCTTa Ha
o0oyXBaHe Ha OXJAXKIAIIMS PAAUATOp B KOHICH3AI[MOHHATA
Kamepa, 3a Ja Ce peryjaupa TeMieparypara U ce MHHHMHU3HPA
BPEMETO 3a U3CYIIaBaHe Ha MPOIYKTA.

METO] HA H3CIEJABAHETO

3a mocTHraHe Ha IIOCTaBEHaTa Il ce npeainara
TCXHOJIOTMYHA CXeMa, IPEACTaBCHa Ha (1)I/II‘. 1.

10

®ur.1. Cxema Ha ekcliepUMeHTalIHAaTa ypenda
1 — Tepmo uzonupan kpmyc; 2 — CymuiHa kamepa; 3 —
[Iponykt; 4 — Tepmo cenzopy; 5 — Ctyaen paguatop; 6-1,
6-2 —Benrunaropu; 7— Enemenr ua Ilentue; 8 — opent
panuarop; 9 — JIpenaxkna cucrema; 10 — Censopu 3a
TeMIIepaTypa u BIAKHOCT.

[Ipennara ce npuiaraHeTo Ha KOHACH3AIIMOHHA CYILIMIIHS,
KaTo B POJIATA HA OXJIaXJIAllla MAaIllMHA CE M3II0JI3BA eJIEMEHT Ha
Ilentue, npeaBu; HeroBaTa KOMIIAKTHOCT M OTCHCTBUETO Ha
JIBHOKEIIU CE YACTH.

N

B cymmunara kxamepa (2) upe3 BeHTHiaTopa (6-1) ce
IojfiaBa OCYIIEH W HarpsaT B ropemus paguatop (8) BB3AyX,
KOWTO OTHEMa Biarata OT Ipoayknusra (3), cies KOeTo 4acT OT
Hero, npoxyxBaH oT BeHTwiaarop (6-2), npemuHaBa Ipe3
cTyaeHus paxuarop (5), TemMneparypaTa Ha KOHTO ce HOIIbpKa
MO-HUCKAa OT TOYKAaTa Ha POCaTa, M BBPXY KOWTO KOHIEH3HMpa
u3MapeHara OT mpoxykTa (3) Biara, Karo KOHAEH3aThT ce
OTBEX/Ia U3BBH CYIIMIHATA Ype3 apeHakHarta cucrema (9). Ilo-
HAaTaThK OCYIIECHAT BB3AYX C€ HACOYBa OTHOBO KBM IPOCIIHS
pamuatop (8). LlMkbabT Ha IMpKyJIamus Ha CYIIWIIHHMS areHT
(BB3IyX) € 3aTBOPCH.

B To3m cmyualt xmaguiHata MammHa paboTH Karo
TEpMOIIOMITa, MPEHACSIIa TOIUTMHHATA EHEprHs, MONydeHa HpH
KOHJEH3aLHUTa, KbM TOPEIINs paguaTop.

BpHmHara  eHeprus, BHacgHA B CHCTEMara,
KOMIIEHCHpa CaMO HEW30eXHHTE TOIUIMHHH 3aryou mpe3
BBHIIIHUTE CTEHH Ha ypeadara, KaTo TOIUIMHATA, U3pa3XxoJeHa 3a
n3napsiBaHe, ce Bpbllia 00paTHO NPH KOHJICH3AIHATA.

Tbii KaTo cucTemara e 3aTBOpeHa,

P=1U=Cyt. - t,)S, (1)

KpAeT0 P — momHocT Ha enemenrta Ha Ilemtme, W; | u U —
MOJIaBaHUTE 3axpaHBalld TOK, A, u Hampexenue, V; Cy —
TEMIIepaTypHO CHIIPOTHBIICHHE HA TOILIOU30JALHATA, Wim% S —
061Ia WIOL] Ha TOILIOM30JIauuITa, M, t, u ty — TeMIepaTypu B
CylmIMjHaTa Kamepa M W3BBbH Hes, C, T.e. IPU MOCTOSHHU

3axpaHBallo HAIIPEKECHUE BbHIITHA TEMIIEpAaTypa:
t.=kl, (2)

KbJETO K € KoeHIMEeHT Ha MPOMOPIMOHAIHOCT, KOWTO MOKE Ja
ce OIpe/ieNu eKCIIePUMEHTAITHO.

IpenaBarenuuTe (QYHKIMHA Ha YaCTHUTE OT CHCTEMaTa
Morar J1a ObJIaT OIMUCAHHUH 110 CJICIHHUS HAYMH:

- B HavamHO npuHONIKEHWE CYIIMITHATA Kamepa ce
MPEJICTaBs:

W(p)=———;
) JP1+/P)
’=pN,;
k=(Comp)/(A1C1p1), (3)

N@ — HopMupaml KOeQHIHeHT 1o BpeMe, N; CoMy — TOINIOEMKOCT
Ha BJIQKHHS MaTepHal, OTHECEH KbM 1 M® OT MOBBPXHOCTTA Ha
tommomsomammsara, J( mMAK);, ACip; - Koedumment ma
m3nomsBame Ha  rtomtomsomammsta,  J/(M2sPRK); ¢ —
TOIUIOEMKOCT Ha Torutonsoiarmsra, J/(Kg.K); A, — koeduument
Ha rtomnonpoBoaHoct, J/(kg.h.K); p; - rurbrtHOCT Ha
TorIon3oaanusra, kg/me.

- CTyIEHUAT W TOPCLIMAT PaaHaTOPH NPEICTABISABAT
HEJIMHEHHM 3BEHAa — eNeMeHThT Ha Ilentme Mexny TiIX e
HEJIMHEECH eJIeMEHT. 3a Hero € XapakTepHO, 4Ye Ce H3I0J3Ba
cTabWin3anys Ha TeMIepaTypaTa Ha eJHara OT CTPaHHTE MY C
1eJ nmoBHIaBaHe Ha edexTuBHOCTTa. OT TYK TOBa 3BEHO MOXE
na ce MNpeACTaBH BBB BHJ Ha HEJIMHEHHOCT ChC 30HAa Ha
orpanuuenue (¢ur. 2).



MEXAHW3ALINA HA 3EMELENIMETO. BPOW 6/2014

@ur. 2. HenmuHEHHOCT Che 30HA HAa OTpPaHUYCHUE
IpenaBarenHara (QyHKIHMA Ha TAaKOBAa 3BEHO CleJl XapMOHHMYHA
JMHeapu3aLus ce 3alncBa:

, 20¢0( . B ) B
W(d,p)= i ‘arcsm -
T\ A-igp) A-ige
B
4z—,
180 @
Kato A e AMIUIMTyJlaTa Ha BXOJAHUSA CUT'HAJI, KOATO C€ U3MEPBa U
HOpMHUDA.

- IlpenaBarennara (¢yHKOMS Ha 3BEHOTO 32
CTa6I/IJ'II/I3aHI/I$I C€ OIlMCBa KaTO HWHEPHHUATIHO 3BE€HO TO HNbBPBU
nOopsAABK:

L 1
T
WP ©)

T, — BpeMe KOHCTaHTa, KOSTO Ce ONMPEIeIIsis eKCIEPHMEHTAIHO.

- B m3mepBarenara cucTeMa ce H3MOM3BAT LU(POBH
CEH30pM 3a TeMIeparypa M BIKHOCT, I[OPagd KOETO, B
KOHKPETHHsI CIIydail, Te Morar na ObJaT pasriIeKIaHd Karo
Oe3nHepIUaTHIL.

H3BOIH

Taka KOHCTpyuMpaHa  KOHJCH3AI[MOHHA  CYLIHMJIHS
MO3BOJISIBA KAaKTO pErylupaHe Ha paboTHaTa TeMmIeparypa Ha
CyHIEHE CIOpell TEXHOJOTMYHUTE U3UCKBAHUA, Taka U
MHHUMHI3aIUs Ha IPABDKATETHOCTTA Ha IIpoliecca.

3a mpaBWIHOTO (YHKIMOHMpAaHE HA CHCTEMaTa 3a
perynupane € HeOOXOAMMO EKCIIEPUMEHTAIHO ONpenelsHe Ha
HACTPOCUHHTE KOCHUIIUSHTH.
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Characteristics crop plants
in the aspect of the process of spraying

Charakterystyka opryskowa roslin w aspekcie procesu opryskiwania
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Abstract: Pesticides used in agriculture during chemical plant protection against pests pose a significant threat to the environment. Pesticide
should be characterized by: high toxicity in relation to pests and low toxicity compared to other organisms, adequate durability and high
susceptibility to degradation. In practice, the achievement of these goals is often impossible. The aim of the study was, therefore, to use a
parametric characterization of sprayed plant in the aspect of the process of spraying. In order to do this study the degree of coverage of
sprayed objects using selected nozzles assessing which of the tested nozzles has the best properties in terms of covering horizontal and
vertical surfaces sprayed plants. In the second part of the study was performed parametric characteristics selected for plant research at the
surfaces of vertical and horizontal projections and ratio settings sprayed surface.

KEYWORDS: SPRAYING, PARAMETRIC CHARACTERIZATION OF PLANTS, THE DEGREE OF COVERAGE

1. Introduction

Contemporary agricultural production which is in the stage of strong
development as well as intensification of production. It is described
by the growth of the use of artificial industrial agrochemicals,
including pesticides. Nowadays they guarantee the high quality and
quantity of crops (Nierobca i wsp. 2010). The use of plant health
products is the basis of protecting plants from pests. The situation
will not change in the near future as there is no method which would
substitute the present one, and without the use of pesticides the
value of crops will drop dramatically. Moreover the change of plant
health programs being in use would require significant amount of
financial investments (Pruszynski, 2010). Among the priorities in
terms of using plant health products are: the high quality of plant
protection treatments, improved efficiency, elimination of any threat
to the environment as well as people protecting the plants (Oerke i
wsp. 1994; Ozkan 2008; Pruszynski 2003; Szewczyk 2002;
Szewczyk 2010a). That is why a lot of attention in the literature of
the subject has been paid to the issue of proper chemical plant health
treatment. So far one of the most important aspects of the
atomization process, which is the characteristics of the sprayed
object in terms of its morphology or an even more important feature
- the degree of the sprayed area's exposition to the stream of liquid
sprayed by the nozzle, has not been considered. That is why a two-
stage research has been carried out at the Institute Agricultural
Engineering at Wroctaw University of Environmental and Life
Sciences. Its aim was to present the degree of the sprayed objects'
covering in terms of characteristics of sprayed plants in outdoor
cropping
2. Material and methods

The research was carried out in laboratory conditions at a

specially prepared site used for examining the plants' surfaces.

The scheme of the test site is displayed in figure 1. The examined
plant was put in a measurement chamber on a turntable. Next, the
photos of horizontal and vertical projections were taken. The
camera that was used for taking the photos of horizontal surfaces
of the plants was placed inside the chamber, with the ability to
move it vertically (up-down) - the smaller the plant, the lower the
position of the camera. The other one that was used for taking the
photos of vertical surfaces of the plants was placed in front of the
measurement chamber on an inclined plane. It allowed the camera
to be moved horizontally ( forward - backward), depending on the
plant's size - the smaller the plant, the closer the camera's position.
The distance between the camera and the plant did not matter as it
was the plants' surfaces ratio that was put for further analysis, and
not the absolute value. The vertical surface photos of the plants
were taken six times, thanks to the turntable which allowed the
60° rotation. In order to guarantee the best lightning condition in
the chamber, LED battens were put on aluminium profiles. During
particular acquisitions, some of the lights were switched off so as

no to make the exposition glare. (fig 2).

- Performing camera images
horizontal surfaces of plants

Performing camera images
vertical surfaces of plants

Positioner for taking pictures of
vertical surfaces at 60 °

Fig. 1 The scheme of the test site
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Measuring
chamber

LED lights

Vertical grid

Horizontal grid

Location
of the plant
during exposure

Turntable
Fig. 2 General view of the site.

The acquisition of the vertical surfaces was made against
the background of a vertical grid moved on a guide. The background
for the horizontal photos on the other hand was a horizontal grid.
One side of the grid's square was 5 cm long as it was a required
condition allowing to create a graphic analysis in AutoCad 2011.
The analysis in this program allowed to calibrate the photos that had
been taken. The program chosen by the authors is the tool that
ensured reaching all goals that were set during the processing of the
photos.
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Fig. 3. The photos of vertical projections
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¥
Fig. 4 The photos of horizontal projections

The following plants were chosen for the tests: a lucerne,
a rape in the stage of forming its rosette, a rape in the stage of
elongation of its shoots, a rape in the stage of falling flowers,
forming its shucks and a beetroot in the stage of forming its
rosette.

After receiving the results of the graphic analysis in
AutoCad 2011 the modulus of the sprayed surfaces was
calculated. It was done by the use of the following formula that
included the vetical and horizontal projections of the sprayed
surfaces ratio.

the surface of vertical projections

PO " the surface of horizontal projections

The site used for testing the degree of covering was described in
the authors' publication (Szewczyk i in. 2012).
3. Results and discussion

The results of the testing the spray characteristics were
displayed on the graphs below (fig. 5 — 9). They present five
repetitions of the surfaces' measurements results obtained for five
kinds of plants differing essentially in their morphological

features.
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Fig. 5. Projections area horizontal and vertical lucerne
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Fig. 7. Projections area horizontal and vertical rape in phase fall
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Fig. 8. Projections area horizontal and vertical beet in phase forming
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Fig. 9. Projections area horizontal and vertical rape in phase
forming rosette

Table 1 presents the values for the modulus of the
sprayed surfaces' location. The plants with bigger surface of
horizontal projections than its vertical projections (a lucerne, a
rape in the stage of falling flower petals, a beet in the stage of
forming its rosette, a rape in the stage forming rosette) — the
modulus was bigger than 1. In the case of the rape in the stage of
elogation of its shoots, where the surface of vertical projections
was smaller than the surface of horizontal projections- the
modulus was lesser than 1.
Table 1. The results of the modulus of the sprayed surfaces'

location
Rape in Rape in Beet in Rape in
phase phase fall | phase phase
elongation | flower forming | forming
Lucerne | shoot petals rosette rosette
1,50 0,89 2,71 1,23 2,20
1,46 0,88 2,81 1,14 2,47
1,50 0,88 2,76 1,14 2,42
1,46 0,88 2,75 1,24 2,22
1,49 0,88 2,74 1,25 2,19

The usefullness in the technique of plants' protection of the
presented modulus of the sprayed surfaces' location ( chart 2) was
widely discussed by the authors in the published materials
(Luczyckaiin. 2013).

A lot of books about examining the characteristics of
plants show the interest of scientists in the issue discussed in this
article. Among the main topics in that area are: determining the
photosynthetic surface of plants with the use of video-computer
method (Kietbasa i Juliszewski 2005), determining the influence
of the mixed nitric fertilization on the crops, and the indluence of
the chemical protection of plants in conditions of varied
cultivation systems (Andruszczak i in., 2012; Golgbiowska i
Sekutowski, 2007), as well as research concerning the rate of the
level of leaflage: LAI — the surface of leaves and MTA — the angle
of leaves' gradient (Biskupski i in. 2007; Biskupski i in. 2009;

The double-stream nozzles are better than one-stream ones when it
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Wozniak 2008). However, these methods cannot be used for
experiments connected with applying plant health products as they
do not refer to the surface projections of the plants that are the main
target of the drops of liquid sprayed by the nozzle. It is related with
the fact that during such treatment the sprayed surfaces are "seen"
by the nozzle as a vertical or horizontal projection.

Ejector nozzles (one-stream CVI and double-stream CVI
TWIN) were chosen for the research on the coverage degree of the
sprayed objects. The results of the research on the coverage degree
of particular surfaces were presented in fiures 10 and 11.

Directio%y
8%

CVI1439%
CVITWIN 17850,

. ’l .
7,029 CVI TWIN

o CVI TWIN

Fig. 9. Coverage degree of vertical and horizontal objects for
selected type nozzles, 4 km/h

Kierunek jazd
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| —evi—T7:50- %‘ 'ﬂ‘t:}‘i o
CVI TWIN g g30, | MBEE39.09% € V]
; 09 CVITWIN
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o CVI TWIN

Fig. 10. Coverage degree of vertical and horizontal objects for
selected type nozzles, 12 km/h

Figure 9 presents the results of the research on the
coverage degree of the sprayed objects at the ride speed of 4 km/h,
and figure 10 presents the results for the speed of 12 km/h. The
coverage degree of horizontal surfaces was higher with the use of
the CVI nozzle. On the other hand, the CVI TWIN use resulted in
receiving higher values during the sprayed of vertical surfaces.

comes to covering both vertical surfaces at the same time,
regardless of the ride speed. In the course of all the measurements
taken during the research, no trace of covering the bottom
horizontal objects was ascertained. A lot of authors indicate that
the choice of the correct nozzle is an important aspect in plant
protection on fields as well as in the gardens or indoors. (Guler i
wsp. 2007; Kierzek 2007; Tadel 2007; Kierzek i Wachowiak
2009).

4, Conclusion

1. The analysis of the results of the research on the coverage
degree of sprayed objects obtained with the use of select
nozzles showed big differences in the coverage of horizontal
and vertical surfaces.

2. On the basis of received results and their analysis we can state
that the characteristic feature of the examined nozzles is the
different range of the coverage degree of vertical and
horizontal surfaces. One-stream nozzles are better at covering
upper horizontal surfaces while double-stream nozzles are
better at covering vertical surfaces.

3. The surface of horizontal and vertical projections and the
rates of sprayed surfaces are parametres in which the
examined palnts differed most.

4. The Wy, factor determining the mutual ratio of the sprayed
surfaces makes it easier to make the right choice of the nozzle
used for protecting plants when it comes covering the sprayed
plants with liquid as efficiently as possible.

The project is co-funded by the European Union
under the European Social Fund.
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Abstract: The use of plant protection products are the most effective method to protect crops from pests. The primary goal of procedure is to
spray as effective as possible to control pests. The effectiveness of this, like the level of pesticide use and safety during procedure depends
largely on the quality of the liquid spray atomization. One of the three determinants of the quality of the procedure spray is the degree of
coverage of sprayed objects. However, both the coverage and the other two - applying the liquid spray and the uniformity distribution of
liquid. None of these indicators do not take into account the characteristics of the plant spray. Therefore, the UP Institute of Agricultural
Engineering in Wroclaw was conducted a two-phase study, whose aim was to show the degree of coverage of sprayed objects in the aspect of
the characteristics of sprayed plants in the flat field crops.

KEYWORDS: SPRAY, THE DEGREE OF COVERAGE, CHARACTERISTIC SPRAY PLANT

1. Introduction The road of the carrier was divided into three parts. At the start,

Chemical method of plant protection has been the most effective the carrier reached its given speed, along the ten-metre

way to protect plants against pests. (Adamczewski, Dobrzanski
2006; Pruszynski, Pruszynski 2013 Pruszynski 2005; Ozkan 2008).
The important aspect of the use of plant health products is their
biological efficiency which depends on various factors:
atmospheric, physical and chemical features of the liquid, technical
and technological parameters of the nozzle, and the nozzles used.
(Kierzek i Wachowiak 2009). Numerous authors mention the matter
of choice of the right nozzle. The quality of the procedure depends
on the careful selection of the nozzle and the use of proper working
parameters. The primary criteria of the nozzle’s work assessment
are three indicators: uniformity precipitation of the sprayed liquid,
coverage degree of sprayed objects and appliance of the liquid
(Guler i wsp. 2007; Kierzek 2007; Nuyttens i wsp. 2009; Szewczyk
i in. 2013; Wachowiak i Kierzek 2009). However, none of the
indicators includes the parametric characteristics of the sprayed
plant. Including the so-called spraying characteristics allows to
increase the effectiveness of spraying and at the same time decrease
environmental threats. That is why a two-stage research has been
carried out at the Institute Agricultural Engineering at Wroctaw
University of Environmental and Life Sciences. Its aim was to
present the covering degree of sprayed plants in terms of

characteristics of sprayed plants in outdoor cropping.

2. Material and methods

The research was carried out in laboratory conditions at a
specially prepared site. The scheme of the site is displayed in figure
1. The primary element of the site was the nozzles' carrier that

functioned as a carrier itself.

measurement line three artificial plants, that served as repetitions,
were placed, and at the end the carrier slowed down and stopped.
At the beginning of the measurement line the sensor was a
stopwatch that was turned on, and at the end of the line it was
switched off. Thanks to that there was an additional control of the

carrier's speed.

a

Tl

Fig. 1. Schematic representation of the measurement stand: a — run

{
.
3
.
3

-J--
7

o

line, b — a measurement line, ¢ — ending line, 1 — nozzles carrier, 2

—nozzles, 3 — an artificial plant

Direction ride 2

Fig. 2. Photo of an artificial plant: 1 — vertical approach (Anj), 2 —
vertical leaving (Aoj), 3 — upper level (Apog), 4 — lower level
(Apod)

The sprayed objects were artificial plants with attached WSP
probes (fig. 2).
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The change of work speed was followed by setting the correct value Fig. 5 shows the fragment of a probe during its analysis.
on the frequency converter responsible for controling the electric
engine (fig. 3). For the ride speed of 1,1 m's™ the frequency was
12,5 Hz, and for 3,3 m's™ — 36,5 Hz.

I Frequency converter I | On and off chassis | I On and off liquid system |

Fig. 5. View WSP covered with liquid

The second part of the research was concerned with
Rys. 3. Controlling panel

determining the sprayed surface degree, proposed by the authors as
The following nozzles were used for the research: AXI 11002, AVI
11002, AVI TWIN 11002, DGTJ 11002, CVI 11002, CVI TWIN

11002. Both standard and ejector nozzles were used. The coverage

the most useful criteria characterizing sprayed plants in terms of
their usefulness in applying the liquid. The research was also

carried out at the Institute Agricultural Engineering at Wroctaw

degree of the examined objects was determined by the computer . . . . .
University of Environmental and Life Sciences, in laboratory

image analysis. Three representative fragments of the surface with n . o o
g y P g conditions at the site, the scheme of which is shown in figure 6.

20x20mm dimension were chosen on the probe's area, and then the . .
P The research consisted of taking photos of the surfaces of

rogram read the value according to the formula:
Prog g horizontal and vertical projections of the plant placed in the central

spot of the chamber on a turntable. The detailed description of the

Wk
= — % 0 "
PST’ Wp 100 [/0] where: method can be found in the publication sent for printing
Psp _ Coverage degree [%]’ (CieniaWSka, 2014)
W, — surface covered with liquid [pixels], 5 Performing camera images

2 . horizontal surfaces of plants
W, — 4 cm*” surface [pixels].

Fig. 4 presents an examplary screenshot.

Performing camera images
vertical surfaces of plants

IR
Positioner for taking pictures of

pixel count on the basis of ’:E
the histogram e @ vertical surfaces at 60 °
= PR Fig. 6. Scheme of the site
The photos of the plants were taken into graphic analysis

in AutoCad 2011. Below are the photos of the plants after the

et e = | B -

sampler

Fig. 4. Examplary screenshot ] H AR H i

analysis (fig. 7 i 8).
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Fig. 7. Photo of a horizontal projection of a beetroot in the stage of

forming its rosette
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Fig. 8. Photo of a vertical projection of a beetroot in the stage of

i/ ‘ LS

forming its rosette
Next, a calculation of the sprayed surface position ratio
was made. The calculation was expressed by the formula:
projection vertical surface
po — projection horizontal surface ' ,

3. Results and discussion

The results of the research on the coverage degree was
presented on bar charts (fig. 9-11).

70
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m upper level

Rys. 9. Coverage degree of horizontal objects for selected type

nozzles, for different speed

16
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m vertical approach

m vertical leaving

Rys. 10. Coverage degree of vertical objects for selected type

nozzles, for different speed — one stream nozzles
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12.00
10.00
8.00
6.00
4.00
2.00
0.00

CVITWIN

AVITWIN

m vertical approach m vertical leaving

Rys. 11. Coverage degree of vertical objects for selected type
nozzles, for different speed — double stream nozzles

Figure 9 presents the results of research on coverage
degree of upper level surfaces. As we can see the use of higher
ride speed resulted in decreasing the value of coverage degree of
those surfaces, apart from AVI and AVI TWIN nozzles, in case of
which higher value of coverage degree was noticed. The AVI
TWIN covered the surface the least, and the highest coverage was
noticed for the one-stream AXI.

Fig. 10 shows illustrate results of the research on
coverage degree of vertical surfaces with the use of vertical, one
stream nozzles. Increased speed resulted in the decrease of the
coverage degree of those surfaces, apart from the AXI nozzle, the
use of which increased the coverage degree. In the case of double-
stream nozzless, higher values of coverage degree of the examined
surfaces can be seen, compared to the one stream nozzles.
According to the authors, it is important to notice that the analysis
of these results showed no trace of coverage of the lower levels
with the liquid, which confirms the earlier research (Szewczyk i in.
2012). What is also worth noticing is the fact that the results
presented in this work were obtained in laboratory conditions
where the objects' position is unchanged during the spraying. The
research carried out outdoors could give different results in that
matter. In the research of Kierzek and Wachowiak (2009) during
the spraying of potatoes in plot conditions, the coverage of the
bottom side of the leaf blades was obtained, and the coverage
degree increased after the use of an adjuvant. As many authors
claim, the efficiency of the spraying procedure depends on the
level and equability of the liquid appliance, the equability of the
cross section and the coverage degree of the sprayed surfaces.
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It is mainly determined by the nozzles that are used (Zhu i in. 2006;
Godyn i in. 2008) and that is why the choice of the appropriate
nozzle is an important aspect in protecting both field and garden
crops (Guler i wsp. 2007; Kierzek 2007; Kierzek and Wachowiak
2009).

The results of the research on the spraying characteristics
are shown in charts (fig. 12 — 13). The pictures show five
repetitions of obtained results of surface measurement for two kinds
of plants with morphological differences.
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M Vertical surfaces i Horizontal surfaces

Fig. 12. Projections area horizontal and vertical rape in phase
elongation shoot

500.00

400.00
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200.00

100.00
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® Vertical surfaces & Horizontal surfaces

Fig. 13. Projections area horizontal and vertical beet in phase
forming rosette

Table 1 presents the values of the sprayed surface position
ratio. In the case of plants that had bigger vertical surface of their
projections - beet in chase forming rosette — the sprayed surface
position ratio was higher than 1. In the case of rape in the stage of
its shoots elongation however, which had a smaller vertical surface
than the horizontal one - the ratio was lower than 1.

Table 1. The results of the sprayed surface position ratio

examinations

Rape in pfslﬁsoitelongatlon Beet in phase forming rosette
0,89 1,23
0,88 1,14
0,88 1,14
0,88 1,24
0,88 1,25

The usefulness of the ratio presented in chart 1 was widely
discussed by the authors in their published materials (Luczycka i
in. 2013).

The analysis of the available literature dedicated to the
characteristics of plants shows the authors' large interest in the
topic. Such an example is the use of a video-computer method to
determine the photosynthetic surface (Kietbasa i Juliszewski
2005). Similar research concerned the LAI indicators— the surfaces
of leaves and MTA — inclination angle of leaves, changes taking
place in the field as well as determining the crop's size
(Andruszczak i in., 2012; Biskupski i in. 2007; Biskupski i in.
2009; Wozniak 2008).

The project is co-funded by the European Union

under the European Social Fund.

4. Conclusion

1. On the basis of the carried research on the coverage degree of
sprayed objects, big differences in the vertical and horizontal
coverage were noticed.

2. On the basis of the carried research, as well as its analysis, we
can ascertain that the examined nozzles cover vertical and
horizontal surfaces differently. For the one-stream nozzles
higher values of coverage degree of the upper horizontal
surfaces were noticed while for the double-stream nozzles-
vertical surfaces.

3. The obtained results and their analysis also indicate that the
accepted ratio of the sprayed surface W, that characterizes
the sprayed plant and its developmental stage, makes it much
easier to choose the right nozzle for such procedure.
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