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9. Pe3omeTra HA HAyYHHUTE MYOJIMKALNMHU, TPEACTABEHHU 32 yUacTHe B KOHKYPC
3a A/l ,, [Ipogecop «

9.1. Pe3romera 3a ny0JukauuuTe OT rpyna ,,B.4%

[B.4-1] V. Mihaylov, Z. Ivanov, H. Mersinkov, S. Stoyanov and R. Wrobel, Influence of the
control signal on parameters of low impedance injectors for SI engines, 10P
Conference Series: Materials Science and Engineering, vol.1031, 012018 (2021),
elSSN: 1757-899X, DOI: https://doi.org/10.1088/1757-899X/1031/1/012018 ;

Hanngno e ronsiMo pasHooOpasue 0T MHKEKTOPH 32 JIBUTATENHN C IPUHYAUTEIHO 3arajiBaHe,
0Cco0cHO Te3H, obopyaBaHu ¢ JombiaHUTeNHA ropuBHa cuctemMa LPG/CNG. TennenmnusTa € na ce
U3II0NI3BaT HMHXKEKTOPH C TMO-HUCKO EJEKTPUYECKO CBIPOTHBICHHE, IOPaad MO-TOISIMOTO
O0bp3oneiictBue. Ho ToBa BOAM 70 HAKOHM TPYAHOCTH, €HA OT KOUTO € MO-BHCOKHUAT TOK, KOHTO
peMHHaBa rpe3 6o0nHaTa Ha MHXKEKTopa. EAuH OT Hail-u3Moa3BaHUTE METOIU 32 HaMallsiBaHEe Ha
TOKa € M3MOJI3BAHETO HA CIEIMAICH yIIpaBJsiBalll CUTHAI.

Ilenta Ha u3ciHeABaHETO € Ja Ce€ HU3CIeABa KaK YIPABIABAILMAT HMMIIYJIC BIMS€ Ha
pa3NyYHU MMapaMeTpu Ha MWHXKEKTOPH C HUCKO CHIPOTHBJICHHE - BpeMe Ha OTBapsHE, BpeMe Ha
3aTBapsiHe, TOK U TeMIIepaTypa.

W3Bbprienute wu3cleABaHUS IOKa3BaT, Y€ M3MOJI3BAHETO HA IIMPOYUHHO-UMITYJICHA
monynanus (IIIMM) nHa ympaBnsBanisi CHTHaJd WMa CIEAHHUTE TPEAMMCTBA: HaMallsiBa TOKa,
NPOTHYAII ITPe3 HAMOTKaTa Ha MHXKEKTOpA; HarpsiBAHETO Ha MHXKEKTOpa € HaMaJeHO; BPEMETO 3a
3aTBapsiHE Ha KOTBAaTa Ce HAMaJsiBa, Thi KaTO TO3M METO]| HA YIpPAaBJICHUE HE BIMsC Ha BPEMETO
3a oTBapsiHe. M3BoauTe Morar ga 0baat 00001eHN KaKTo CIe/1Ba:

1. ENeKTpOMarHUTHU WHXEKTOPH CBC CBHIPOTHBICHHE ToA S5 He MoraTt 1a ce
yIpaBJsABaT C MOCTOSHEH UMITYIIC ITOPAay BUCOKUTE TeMIIepaTypu, KOUTO CE Pa3BUBAT B
obractTa Ha O0OMHATA UM.

2. IIMM monynanusara Ha yrnpaBlsiBalldsS UMIYJIC € eEeKTHBEH METO/ 32 HaMmassBaHe Ha
TOKa,a OT TaM M TeMIlepaTypara Ha HaMOTKara.

3. C IIMM wmonynanuara Ha yOpaBlsBalldsS UMIYJIC C€ MOCTUTa MO-A00pa CKOPOCT Ha
camMHsl WHXKEKTOp, KaTo MOJyJalusaTa Ha HMIIyJca BJHS€ caMO BBPXY BpEMETO 3a
3aTBapsiHE Ha WIJIaTa Ha €JICKTPOMArHWTHUS KJlalaH, HaMaJsiBaiiKM TOBa BpeMe C J0
12%.

4. Heo0xoIuMoO € J1a ce€ M3MOJI3Ba KOHTPOJIMPAH 3alluTeH oOpaTeH U0 B yIpaBlisBaIiaTa
BepHra, B MPOTHUBEH CIy4Yald BPEMETO 3a 3aTBapsHE HAa MHXKEKTOpa Ie Ob/Ie HEHYKHO
IBIITO.

Abstract:

There is high variety of injectors for spark ignited (SI) engines, especially those fitted
with additional aftermarket LPG/CNG fuel system. The tendency is for using injectors with
lower electrical resistance, because of the faster opening time. But this rise some difficulties,
one of which is the higher current, that pass through injector’s coil. One of the most used
method to counter fight that is using special control signal.

The aim of the study is to investigate how the control pulse affects various parameters of
low- resistance injectors - opening time, closing time, current and temperature.

Performed studies have shown that the use of PWM of the control signal has the
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following advantages: reduces the current flowing through the injector winding; the heating of the
injector is reduced; the closing time of the anchor is reduced, as this method of control does not
affect the opening time. The conclusions can be summarized as:

1. Electromagnetic injectors with a resistance below 5Q cannot be controlled by a constant
pulse due to the high temperatures that develop in the area of their coil.

2. PWM modulation of the control pulse is an effective method for reducing the current, and
hence the temperature of the winding.

3. With the PWM modulation of the control pulse, a better speed of the injector itself is
achieved, as the modulation of the pulse affects only the closing time of the valve needle,
reducing this time by up to 12%.

4. Itis necessary to use a controlled flyback diode in the control circuit, otherwise the closing
time of the injector will be unnecessarily long.

[B.4-2] V. Mihaylov, Z. Ivanov, S. Belchev and D. Petkov, Experimental evaluation of the
effectiveness of a diesel fuel additive, IOP Conference Series: Materials Science and
Engineering, vol.1031, 012017 (2021), elSSN: 1757-899X,
DOIl:https://doi.org/10.1088/1757-899X/1031/1/012017 ;

Enue or HaumHWTE 3a HaMajsBaHE Ha BBIVICPOJHUTE EMHCHU € 4Ype3 HaMalsBaHE Ha
KOHCyMalusATa Ha EHEpPrus OT NPEBO3ZHUTE CPEIACTBA. EJEKTpUYECKUTE WIM XHOpPHIHHUTE
aBTOMOOWJIM MoOraTr Jia IOMOTHAT 3a MO-HHCKM €MHCHHM OT TPAaHCIOpTa B OJM3KO Objemie, HO
roysiMa CThITKa MOJKe Jia ObJie IIOCTUTHATA Cera, aKo MMa HauuH Jla Ce HaMaJli pa3XxoIbT Ha TOPHUBO
B HacTOsIUs aBTomapk. M3mon3BaHeTo Ha ropuBa € TOJOOPEHH XapaKTEPUCTUKU MU
U3II0NI3BAaHETO HAa TOPUBHH J00ABKH, KOMTO MOTAT Jia IMOBJIUSAAT Ha (DPU3HUYHHUTE W TOPUBHUTE
CBOICTBA Ha TOPUBOTO, Ca OOEIIABAIIN MEPKH B Ta3M nocoka. [lopaan Hanpeabka B XUMHUYECKATa
HayKa W W3CIIE/IBAaHUATA, HANPABEHW B Ta3W OO0JIACT, € OT MPAKTHYECKH HHTEPEeC KaKBU ca
HNOCTH)KMMUTE MOJN3U B JHEIIHO Bpeme. Llenra Ha ToBa m3cienBaHe € Jla ce MPOy4d Kak eaHa
HOMyJsipHAa ChbBpPEMEHHa ThproBcka noOaBka (Bardahl) Biumsie BBbpXy pasxoma Ha TopuBO H
€KOJIOTUYHUTE XapaKTePUCTUKUM Ha BUCOKOCKOPOCTEH NM3€JO0B JBuraren. B Tasum cratus ca
NOKa3aHU pe3ylITaTUTe OT M3BBPLICHW NPOYUYBAHMUS BBPXY [IU3ENOB JABHraTesl C JAUPEKTHO
BIIPBCKBaHE NpH pabora ¢ nobaBka, MEJSIIM TOAOOpsSBaHE HAa KOHCyMalUsiTa Ha CHEPrusl U
CIIEIOBATEIIHO HaMaJsIBAHE Ha BBIVICPOJHHUTE eMHCHH. PesynTarute mokasBarT mogoOpeHHE Ha
HSIKOM OT BPETHUTE EMUCHH, HO HE U TIOA00peHHe Ha e()eKTUBHOCTTA Ha JIBUTATEIIS.

JlBuraTensT € TecTBAaH IpH CTAllMOHAPHM pEXUMU. Pesyiaratute OT H3CIEABAHETO
MOKa3BaT, Y€ M3I0J3BaHETO Ha Ta3W TOpuBHA J00aBKa HE BIUSE BbPXY pa3xoja Ha FOPUBO U
CJIEZIOBATENIHO HE MOXKE Ja YBelIM4YM e(eKTUBHOCTTa Ha aBuratens. JlecTBueTro i ce u3passBa
Haii-Be4e BBB BpPB3KAa C HIKOW OT BPEIHUTE KOMIIOHEHTH, OTACISHH OT nBurarens. [lpu
cpenHu OOOpPOTHM Ha JABHTATeNsl W3IOJ3BaHATa J00AaBKAa HMa IIOJIOKUTENEH e(eKT BBPXY
TUMHOCTTa TIpW HHUCKH W CPEIHHM HATOBapBaHWs, BbPXY Hemsropenute BwriaeBogopoan HC B
Henusl JAMana3oH Ha HaTOBapBaHE W BBPXY eMHCHUTE Ha BbriaepoaeH okcug CO - mpu
BUCOKHM HaTOBapBaHMs Ha ABHratens. [Ipy BbHIIHA CKOPOCTHA XapaKTEPUCTUKA UMa ONpPEAETIeHO
NOJIOXKUTENHO BiusHUE Bbpxy emucuure Ha CO. Ilo orHomenue Ha asorHuTe okcuan NOX
NpakTUYeCKH HsAMa e(peKT M B JBeTe XapakTepucTUku. KaTo cTpaHuueH edekr moxe na ce
0TOEeIeKH JIEKO HaMaJsIBAaHE Ha BBPTAIIMS MOMEHT M MOIITHOCTTA OKOJIO 1+2 mporeHTa.

Abstract:
One of the ways to reduce carbon emissions is by lowering the energy consumption of
vehicles. Electrical or hybrid cars can help for lower emissions from transport in nearby future,
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but a big step can be achieved now if there is a way to reduce fuel consumption in current fleet.
The use of fuels with improved characteristics or use of fuel additives, which can affect fuel
physical and combustion properties, are promising measures in this direction. Due to advances in
chemistry science and the research done in this area, it is of practical interest what the achievable
benefits are nowadays. The aim of this research is to study how a popular present day
commercial additive affects the fuel consumption and environmental performance of a high-
speed diesel engine. In this paper are shown the results from performed studies on a direct
injected diesel engine when working with additive, aimed to improve its energy consumption and
hence its reduction in carbon emissions. The results show improvement in some of the harmful
emissions, but no improvement of engine’s efficiency.

The engine was tested at steady state. The results of the study show that the use of this fuel
additive does not affect fuel consumption and therefore cannot increase the efficiency of the
engine. Its effect is mainly expressed in relation to some of the harmful components emitted by
the engine. At medium engine speeds the used additive has a positive effect on smoke at low and
medium loads, on HC in the whole load range, and on carbon monoxide CO emissions - at high
engine loads. At full throttle characteristics there is a definite positive influence on CO
emissions. With regard to nitrogen oxides NOx there is practically no effect in both
characteristics. As a side effect can be noted a slight reduction in torque and power around 1+2
percent.

[B.4-3] Z. lvanov, V. Mihaylov, L. Sitnik and Z. Sroka, Operation of diesel engine with fuels
treated with nanoparticle additives , IOP Conference Series: Materials Science and
Engineering, vol.1002, 012022 (2020), elSSN: 1757-899X, DOI:
https://doi.org/10.1088/1757-899X/1002/1/012022 ;

O6paboTkara Ha MaTepuald C HAHOPa3MEpPHU EJEeMEHTH C€ W3MOoJ3Ba IIMPOKO B
aBTOMOOMIIHATa UHAYCTpusl. ToBa MPUIIOKEHHE € CBbP3aHO KAKTO C MOBHPXHOCTHA 00paboTKa HA
JeTaiinu, Taka u moj opmara Ha pa3nuyHu cMecH. M3Mmoa3BaHeTo Ha HAaHOUACTHUIN KaTo T00aBKa
KbM Maclia U TOpHBa MMa 3a LieJd Ja MOBIHsIe Ha eHepruiiHaTa e()eKTUBHOCT Ha JBHUTraTelNd, Ja
no00pu MEXaHWYHHUTE 3aryOu M HEroBUTE €KOJIOTMYHU XapakTepucTtuku. [lomoOpsiBaneTro Ha
MEXaHUYHUTE 3aryOu BOIM J0 HamajsBaHEe Ha MOTPEOJICHHMETO Ha €HEpPIrHs W CIIEAOBATEIHO JI0
HaMaJIIBaHC Ha BBIJICPOAHHUTC CMUCHUMU. HY6J'II/IKYBEIHI/IT€ H3CJICIBaHWsA B TOBAa HaIPaBJICHUC
MOKa3BaT BIUSHHUE BHPXY pa3ivuHU (U3UYECKU MPOIECH, CBBP3aHH C paboTaTa Ha JBUTATEINs.
[lenta Ha HACTOSIIOTO U3CJEIBAHE € /1a CE MU3CJe/IBA BIMSIHHETO HA BBIVIEPOIHUTE HAHOUYACTHIIH,
TUCTIEpTUpaHd B OMOJIW3EIOBH TOPUBHU CMECH, BHPXY paOOTHUTE MapaMeTpU Ha TU3EJIOB
JBUTATEN C TUPEKTHO BIPHCKBAHE.

JloGaBsiHETO Ha AWMAMAHTEHUW BBITIEPOAHH HAHOYACTUIIM KBM OHOAM3ENOBUTE TOPUBHU
CMECHU BOAMW 0 IMpOMAHA B HU3CICABAHUTE IMAapaMCTPHU Ha TOPUBHHA IMPOLECC HA HIIMHUTBAHUA
IU3eNI0B BUTaten. lloBWIEHATa TOIUIONPOBOAMMOCT HAa TE3M CMECH HWMa IOJIOKUTENCH
eekT BBPXY MPOIECMTE Ha paslajJaHe Ha TOPUBHATAa CTPysS W HEWHOTO H3IMapeHue, KOUTO
MPOTUYAT B HAYAIOTO HAa BIPBCKBAHETO HAa TOPHBOTO KbM ULWIMHIBPA Ha JBUTATENs. Te3u
MPOIIECH OKa3BaT CHIJIHO BIUSHHUE BHPXY MPOABIDKUTETHOCTTA Ha (hu3mueckara (a3a Ha mepruoaa
Ha 33bpKaHe Ha CAMOBB3IIIAMEHSBAHETO U MIPAKTHUECKU HE 3acsraT HeroBarta XuMuuecka Qasa.

[IponpmxuTenHaTta paboTa Ha TOpUBHATA CHCTEMa Ha JIBUTaTells C HAHOJOOAaBKH B
TOPHBOTO TPOMEHsS IuQepeHIraTHaTa XapaKTepUCTHKa Ha TOPHBOIOJaBaHe. ToBa BOAU [0
yBEJIMYaBaHE HA OTHOCHUTEIIHOTO KOJIMYECTBO TOPHBO, BIPHCKAHO B IIMJIMHIbPA HA JIBUTATEINS 110
BpEeMe Ha MeproJia Ha 33bpKaHe Ha CaMOBB3ILIAMEHSBAHETO, CIIPSIMO ISUTOTO BIPHCKAHO TOPUBO
3a NUKBI. Ta3u MpoMsHa B XapaKTepUCTHKATa Ha TOPUBOIIOJABAHETO OKa3Ba PEIIABAII0 BIHSHHUE
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BbpPXY MAaKCUMAJIHUTE CTOMHOCTH Ha CKOPOCTTAa Ha HApacTBaHE Ha HAJSITAHETO B IWJIMHIbpPA Ha
JIBUTATENS.

Abstract:

Treatment of materials with nano-sized elements is widely used in the automotive industry.
This application is associated both with surface treatment of parts and in the form of various
mixtures. The use of nanoparticles as an additive to oils and fuels aims to impact the energy
efficiency of the engine in order to improve mechanical losses and its environmental performance.
Improving mechanical losses leads to a reduction in energy consumption and hence to a reduction
in carbon emissions. Published research in this regard has shown an impact on various physical
processes related to engine performance. The aim of the present study is to investigate the impact
of carbon nanoparticles dispersed in biodiesel fuel mixtures on the operating parameters of a direct
injection diesel engine.

The addition of diamond carbon nanoparticles to biodiesel fuel mixtures leads to a change
in the studied parameters of the combustion process of the tested diesel engine. The increased
thermal conductivity of these mixtures has a positive effect on the processes of fragmentation and
evaporation, which take place at the beginning of the fuel supply to the engine cylinder. These
processes have a strong impact on the duration of the physical phase of ignition delay and
practically do not affect its chemical phase.

Prolonged operation of the fuel system of the engine with nanoadditives in fuel changes
the differential characteristic of fuel injection. This leads to an increase in the relative amount of
fuel injected into the engine cylinder during ignition delay, relative to the whole injected fuel per
cycle. This change in the fuel supply characteristic has a decisive impact on the maximum values
of the rate of increase of pressure in the engine cylinder.

[B.4-4] S.Belchev, Z. Ilvanov, T.Uzuntonev and V.Mihaylov, Determination of the stages of the
injection process for Common Rail injectors using vibration pulses, I0OP Conference
Series: Materials Science and Engineering, vol.977, 012023 (2020), eISSN: 1757-899X,
DOI: https://doi.org/10.1088/1757-899X/977/1/012023 ;

W3cnenBaHeTo U MOJEIMPAHETO Ha TOPUBHMS MPOIEC HA JWU3EJIOBU JBUTATEIM H3UCKBA
MO3HABaHE Ha XapaKTepUCTHKUTE Ha ropusonoaaBane. HeoOxoauma e nHdopmanus 3a TOYHOTO
HA4ajo, MPOJBDKUTEIHOCT W Kpail Ha BIpbckBaHe. 3a wuHxekropure Common Rail ¢
€JIEKTPOMAarHuTHO YIpaBieHHE HAYaJ0TO U MPOABLKUTETHOCTTA Ha €NEeKTPOHHHUS YIpaBIIsBAILl
UMITYJIC ca TOYHO U3BECTHH. JleMCTBUTEIHOTO HAYajI0 M MPOABIDKUTEIHOCT HA BIPHCKBAHETO HE
ca ChIIMTE KAaTO TE3M Ha MMIIyJICAa M Ca CBBbP3aHM C JBIKEHUETO HA UIJIaTa Ha paslpbCKBaya.
ExcriepyMeHTaIHOTO OIpENEsHE Ha JBUKEHUETO Ha UIJIaTa M3HUCKBA CIIELIMAIHO IMOATOTBEHH
eKCIIEpUMEHTATHU  YCTAaHOBKM W CKBIM  HW3MEpBaTeNHU ypeau. B nombiaHeHwHe,
eKCIIEPUMEHTATHUAT UHKEKTOp TpsOBa Ja Ob/ie MOArOTBEH ¢ MOAU(UKALUY HA KOHCTPYKIMSTA,
MO3BOJISBAILlM BIrPaKJaHETO Ha JONBJIHUTENHU Bb3npueMaren. Crarusita mpelcTaBs METOH 3a
oTpesieNIIHe Ha HayaJloTO M MPOABDKUTENTHOCTTa Ha BIpbhckBaHe HA Common Rail umxekTopw,
U3I0N3BallKM pETUCTpalds W aHalu3 Ha BUOpAIMOHHM HMITYJICH, T€HEPHpaHH B TJIOTO Ha
UH)XeKTopa. MeToabT ce OcHOBaBa Ha (akTa, 4e UrjaTra Ha Jr03aTa MpeAu3BHKBA BUOpALMU B
TAJIOTO HAa NHKEKTOPA IPY NOBAUTaHE U IPUCSAIAHE.

IlenTa Ha mpezacTaBeHaTa paboTa € Ja MOKake 0 KakBa CTENEH MOXeE Ja Ce H3IOJI3Batr
3anycaHuTe BUOpAIIMOHHM MMITYJCH B paslpbCcKBaya M KOpIyca Ha J1o3aTa 3a OIpeaessHe
HA4YaJI0TO ¥ Kpas Ha [MOBJIMIAaHE HA UIJIaTa Ha Pa3NpbCcKBaya.

W3non3Banusi METOA 3a ompenensHe (a3uTe Ha BIPHCKBAHE JaBa aJIeKBATHU PE3YNTaTH U
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MOXE Ja ce Moj3Ba 3a u3ciemoBarencku menn. OTiauyaBa ce € MPOCTOTa M JIEKOTa IPH
U3rpakJlaHe Ha OMMUTHATA ycTaHOBKa. He ce HanmaraT KOHCTPYKTHUBHHM U3MEHEHHS Ha N3ITUTBAHUTE
nto3u. IIporbIKUTETHOCTTA Ha BIPBCKBAHE € 3HAUYUTEITHO MO-TOJIsIMa OT MPOABIDKUTEIIHOCTTa Ha
YIIpaBIIABALIMS MMITYJIC, KaTO pa3iukara Mexnay Tsax € B rpanunure 500-800 ms u ce Bimse ot
NPOIB/DKUTETHOCTTA HA MMITYJICAa M HAJSTaHETO Ha BHIpbckBaHe. OmpeneneHUTe BIMSHUS Ha
HAJISITAaHETO HA BIPBHCKBAHE M Macara Ha IOJBIKHUTE €JIEMEHTH B J103aTa BbPXY 3aKbCHEHUETO U
NPOIB/DKUTETHOCTTA HAa BIPBCKBAHE MMAT JIOTHUCH XapaKTep W MOTBBPXKIABAT HECIy4alHHS
XapakTep Ha BpeMeHaTa OIPE/IENICHH C MPEICTaBEHHUS METOI.

Abstract:

The study and modeling of the combustion process of diesel engines require knowledge of
the injection characteristics. The information on the exact start, duration and end of the injection
is required. For Common Rail injectors with electromagnetic control, the beginning and duration
of the electronic control pulse are precisely known. The actual start and duration of the injection
are not the same as those of the impulse and they are related to the movement of the nozzle needle.
The experimental determination of the movement of the nozzle needle requires specially prepared
experimental installations and expensive measuring instruments. In addition, the experimental
injector must be prepared with design modifications allowing the incorporation of sensors. The
article presents a method for determining the start and duration of injection of Common Rail
injectors using the registration and analysis of vibration pulses generated in the injector body. The
method is based on the fact that the nozzle needle causes vibrations in the injector body when
lifting and seating.

The purpose of the presented work is to show to what extent the recorded vibration pulses
in the injector housing can be used to determine the beginning and end of lifting of the nozzle
needle. The proposed method for determination of injection phases gives adequate results and can
be used for research purposes. It is characterized by simplicity and ease in building the
experimental setup. No design changes are required to the tested injectors.

The duration of the injection is much longer than the duration of the control pulse, the
difference between them is in the range of 500-800us and is influenced by the duration of the
pulse and the injection pressure.

The determined influences of the injection pressure and the mass of the movable elements
in the injector on the injection delay and duration have a logical character and confirm the non-
random nature of the times determined by the presented method.

[B.4-5] Z. lvanov, S. Stoyanov,V.Mihaylov and H. Santos, Flow characteristics of gas injectors,
IOP Conference Series: Materials Science and Engineering, vol.664, 012021 (2019),
eISSN: 1757-899X, DOI: https://doi.org/10.1088/1757-899X/664/1/012021 ;

Paborarta Ha nBuratenure ¢ BpTpemHo ropene (JABI') ¢ raszoBu ropusa ce xapakrepusupa
ChC crenuduKa Ha TOpPUBOIOABALIMS Mpoliec. B Hamuy 1HU Hali-pa3npocTpaHeHaTa cucTema €
Ta3H, MpPU KOSATO CcJEA IMOHWKABaHE Ha HAIATAHETO CHU Tra30BOTO T'OPUBO CE€ MOJaBa KbM
BCMYKATEJIHNS KOJIEKTOP Ha JBUTATENs ITOCPEICTBOM I'a30BM MHKEKTOpHU. ToBa BOIM 10 pa3iMka
B 3aKOHMTE 3a I10/IaBaHE HAa FOPUBO B CPAaBHEHUE C OpUTMHAJIHATA CHUCTEMa 3a BIIPbCKBaHE Ha
OEH3MH, KOSITO 110/1aBa TOPUBO B Te€UHA (a3a.

W3BbpIIEHH ca TEOPETUYHU M3CIIEIBAaHUS M € YCTAaHOBEHO, Y€ M3THMYAHETO Ha ra3 €
KPUTUYHO TP HOPMAJIHU pAaOOTHM YCIOBUS Ha JBUTATENsl, TOSCT 3aBUCH OT HAIATAaHETO Ha
TOPUBOTO, @ HE OT CpelaTa, B KOATO M3THYa NOPUBOTO (BCMyKareleH KoisiekTop). Cw3nancH e
eKCIEpUMEHTAJIEH CTEHJ 3a M3MUTBAaHE Ha I'a30BU MH)KEKTOPU INPHU YCJIOBUS, MHOTO OJM3KH 10
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peasiHuTe.

ExcriepyMeHTanHO ca ONpEIENIEHH MHOIONapaMETPOBH XapaKTEPUCTHKH Ha Ta30BU
MHXXEKTOPH, KOMTO II0Ka3BaT 3aBUCUMOCTTAa Ha IPOJBIDKUTEIIHOCTTA HA  EIEKTPUYECKUS
yIOpaBisBal] CUTHal1 OT BIPBCKBAHOTO TI'OPUBO 3a IUKBJ I[P IPOMEHJIMBO HAJSTaHE BbHB
BCMYKATEJIHUA KOJIEKTOP U MOCTOSHHO AudepeHaino Haitsrane. Mose Jia ce 3aKiIi04u, 4ye Ipu
yBeJIMYaBaHE Ha HATOBapBaHETO (yBEIMYaBaHE Ha HAJATAHETO BbB BCMYKAaTENHHUS KOJEKTOP),
MPOMOPLUUOHATHUAT KOeQUIMEHT B copTyepa Ha OJIOKa 3a ynpaBieHHE Ha ra3oBaTa CHCTEMA,
KOHTO ce M3IO0JI3Ba 3a IMpHUpaBHsIBaHe Ha JeOuTa Ha TOPUBO Ha OCH3UHOBHUTE U Ta30BUTE
WH)KEKTOPH, TpsiOBa /1a ce KOPUTHpa B OTPUIIATETIHA TTOCOKA.

Abstract:

The operation of Internal Combustion Engine (ICE) with gaseous fuels is characterized by
the specificity of the fuelling process. Nowadays the most common system is the one in which
after lowering its pressure the gas fuel is delivered to the engine intake manifold by means of
gas injectors. This leads to a difference in the laws of fuel supply relative to the original
gasoline injection system that dispenses fuel in liquid phase.

Theoretical research has been done and gas leakage has been found to be critical under
engine normal operating conditions, that is, it depends on fuel pressure and not on the
environment in which the fuel leaks (intake manifold). An experimental test stand was set-up
for testing gas injectors under conditions very close to the real working ones.

Multi-parameter characteristics of a bottom feed type gas injectors are experimentally
determined, that show the dependence of the duration of the electrical control signal on the injected
fuel per cycle at varying pressure at the intake manifold and constant differential pressure. It can be
concluded that at increasing load (increasing intake manifold pressure), the proportional coefficient
in the software of the gas control unit, that is used to relate the fuel flow of the gasoline and gas
injectors should be corrected in negative direction.

[B.4-6] R. Dimitrov, Z. Ivanov, P. Zlateva and V. Mihaylov, Optimization of biogas composition
in experimental studies, 8th International Conference on Thermal Equipment,
Renewable Energy and Rural Development (TE-RE-RD 2019), E3S Web Conf. 112
02007 (2019), elSSN: 2267-1242, DOI: https://doi.org/10.1051/e3sconf/201911202007 ;

Cratusta e QokycupaHa BBpPXy IMOTEHIMala M MPHJIOKEHHETO Ha Owuorasa, KaTo
QITEPHATUBHO TOPUBO OT BBH30OHOBSIEMM EHEPrMMHM HM3TOYHMIM, 32 M3IMOJI3BaHE TIJIABHO B
TeHEepPaTOPHU CTAaHIWHU. [ OPHBOTO OT OMOTra3 € OCHOBHO CMEC OT METaH M BBIVIEPOACH THOKCHIL.
CbCTaBPT My 3aBHCHM OT BHJA Ha U3IMOJI3BaHATA CYpOBHHA 3a TIPOHM3BOJCTBOTO MY.
Konnentpanusara Ha metad B Ouoraza e mexay 50+80%. 3a ma Moke ABUTATENAT Ja pabOTH ¢
MaKkcHUMajHa €()EeKTUBHOCT C DPAa3IM4YHM OMOTa30BH TOpUBA, € HEOOXOIUMO Ja Ce MPOMEHST
cnenu(UYHM MapaMeTpu 3a HacTpOMKa B 3aBUCHUMOCT OT KOHIIGHTpalusATa Ha METaH B CMECTa.
ToBa Hanara cb37aBaHETO Ha CHCTEMa 3a CUMYJMpaHe Ha OMora3 3a pa3JIMuHU KOHIIEHTPAILlUN Ha
OCHOBHHTE KOMIIOHEHTH.

IlenTa e 1a ce u3cnenBatr U ONPEAEIAT ONTUMAIHUTE U JJONMYCTUMH KOHIIEHTPAIIUK Ha CMeC
0T OMOTOpWBA M TAXHOTO BH3ACHCTBUE BHPXY paboTaTa Ha JIBUTATENSl M Pa3Xo/ia Ha TOPHBO.

BapuanuuTe Ha MOIIHOCTTA U cEM(PUUHMS pa3XxoJ] Ha TOPUBO C Pa3IMUYHU KOHIIEHTPAIIUH
Ha OMOTra3oBM CMECH ca W3CJIEBAaHHW IPH BBHIIHA CKOPOCTHA XapaKTepucThka. Thil KaTo
CHIBP)KAaHUETO Ha BBIVIEPOJEH TMOKCH]I € MO-TONIIMO B ChCTaBa Ha Omorasa, KaJOpHYHOCTTA Ha
TOPUBOTO € MO-HUCKAa. ONTHMAIIHU PE3yATaTH Ce MOJydYaBaT, KOraTo METaHbT B OMOrasa € OKoJo
75-80%. M3non3BaHero Ha Ouora3z ¢ MO-HUCKM KOHIIGHTPALMUM HAa METaH € BB3MOXHO, HO €
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HEOOXOaMMO J1a ce Toao0pHu €PEeKTUBHOCTTAa Ha JBUTATENs (HAMpUMEp: 4Ype3 yBEIMYaBaHE Ha
CTCIICHTA Ha KOMIIPCCHUA Ha I[BI/IFaTeJ'ISI).

W3non3BaneTo Ha OWora3 Karo TOPHBO 3a JBHUraTeId C BBTPEIIHO TOPEHE HMMa TOJSIM
IIOTCHOHUAJI C BaA)KHU COIMAJIHO-UKOHOMHWYCCKHN II0JI3HN (6I/IOF3,3'[>T € AJITCPHATUBCH M3TOYHHK Ha
eHeprus). M3mon3BaHeTo My MOXKE 3HAYMTEIHO Ja HAMalld €MHUCHUUTE Ha W3rOpEH ra3oBe OT
JBUTATEIINTE, OTJCIISIHU B aTMOC(epaTa.

Abstract:

The article is focused on the potential and application of biogas, as an alternative fuel
from Renewable Energy Sources, for use mainly in gas-generator stations. Biogas fuel is
basically a mixture of methane and carbon dioxide. Its composition depends on the type of raw
material used for its production. Methane concentration in biogas is between 50+80 %. To be
possible engine to work with maximum efficiency with different biogas fuels, it is necessary
to modify specific adjustment parameters depending on the concentration of methane in the
mixture. This requires the creation of a biogas simulation system for different concentrations of
the main components.

The aim is to investigate and determine the optimum and permissible biofuel blend
concentrations and their impact on engine performance and fuel consumption. Variation of power
and specific fuel consumption with different concentration of biogas mixtures has been
investigated at wide-open-throttle operating characteristics.

As the carbon dioxide content is greater in the composition of biogas, the calorific value of
the fuel is lower. Optimum results are obtained when methane in biogas is about 75-80%. The use
of biogas with lower methane concentrations is possible, but it is necessary to improve the
efficiency of the engine (for example: through increase of compression ratio of the engine).

[B.4-7] Dimitrov, E., lvanov, Z., Michaylov, P., Pantchev, S., Peychev, M., Study on the noise of a
hydrogen-diesel dual-fuel engine, AIP Conference Proceedings 2439, 020022 (2021);
ISSN: 15517616 0094243X DOI: https://doi.org/10.1063/5.0069270, Index SCOPUS

[IpeacraBeHn ca eKCHEPUMEHTAIHUTE PE3YNITATH, CBBP3aHU C BIUSHUETO HA BOJIOPOJHOTO
TOPUBO BBHPXY IIyMa HAa EIHOIMJIMHIPOB JW3EJIOB JBUTATEN, paOOTell Ha JBYTOPUBEH IHUKBII.
Bapuanuure B mryma Ha JIBUTaTessi ce€ OLIEHSIBAT Ype3 U3MEpPBaHE HA HUBOTO Ha 3BYKOBO HaJIsITaHE
B YETHPU TOUYKH C YETUPH IIyMOMEpPA U MUKPOGOHH, PA3MOI0KEHN HA €TUH METHP OT JABUTATEIS.
OcBeH TOBa ce perucTpupa U CKOPOCTTa Ha HapacTBaHE Ha HAJATAHETO B IMIMHIABpA. TpsaOBa na ce
oTOeNeXu, Y€ U3CIICIBAHETO € IPOBEICHO P YeCTOTa Ha BhpTeHE Ha nBuratens n = 2000 min-1.

OcBeH TOBa € HalpaBeHAa KOJMYECTBEHAa OIEHKAa HAa HMBOTO Ha 3BYKOBO HalAraHe u
MaKCHUMaJIHaTa MPOMsHA B CKOPOCTTA Ha HapacTBaHE Ha HAISITAHETO B IIJIMHIbLPA MPU paboTa Ha
JIBYTOPUBEH LIMKBJI ¢ BoAopoa. OlieHKaTa ce U3BbPIIBA YpEe3 CPABHSABAHE HA IIIyMa HA JIBUTATENS U
MaKCHUMaJIHaTa CKOPOCT Ha HAapacTBaHE HA HATAaHETO B IWIMHABpPA KaTo (YHKIHS KAKTO Ha
MPOLIEHTa HAa CHOTHOIIEHUETO Ha MacaTra Ha BOJOPOJHOTO ChAbPKAHUE MPU MOCTOSHHO CPEIHO
e(DeKTUBHO HaJIATaHE, Taka U Ha CPETHOTO €(PEKTUBHO HAJSTaHE MPHU MOCTOSTHHO CHOTHOIIICHUE Ha
Macarta Ha BOAOPOJHOTO ChIbpIKaHUE.

Ot aHanu3a Ha EKCIEPUMEHTAIHUTE PE3yaTaTH 3a IIyMa, U3b4BaH oT asurarens DV 550,
paboTeln Ha IBYTOPUBEH IUKBII C BOJOPO/I, MOTAT Jia CE HAMPABAT CICTHUTE 3aKITFOUCHHUS

1. ChOTHOIIIEHHETO HAa MacaTa Ha BOJOPOaa KbM OOIIOTO KOJTUYECTBO TOPUBO, MOAAJCHO KHM
JIBUTATENs], ©Ma Hal-roJIsIMO BIMSIHUE BHPXY HUBOTO HA 3BYKOBO HaJIsITAHE, PETUCTPUPAHO B TOUKA,
pasnosnoxxkeHa Ha 1 m Hax nurarens - Ly. [Ipu Hucku no cpennu HaroBapBanus (pe =0,151 MPa u
Pe = 0,315 MPa) u paboTta ¢ ABOCH TOPUBEH IIUKBJI C BOJAOPO, MMa HaMaJeHHe Ha HUBaTa Ha L4 110
3,5 dB npu K = 10%. To3u edext ce Habmomaaa u npu Kz > 25%, HO mpu HUCKW HATOBapBaHUS
(pe = 0,151 MPa) u natoBapBanus Hax 60% (pe = 0,383 MPa);
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2. EcTecTBOTO Ha CpeTHOTO HUBO Ha 3BYKOBO HajsiraHe Ly, 1 HUBOTO Ha 3BYKOBO HaJISITaHE,
PETUCTPUPAHO B TOYKa, pasmojoxena Ha | m wanx nsurarens (L), e mogoO6HO. AbcomoTHUTE
CTOMHOCTH Ha U3MEHEHHUETO Ha CPEAHOTO HUBO Ha 3BYKOBO HajsiraHe obaue ca B paMkute Ha 2 dB;

3. IIpu moutu BCHUYKH CTOHHOCTH Ha KoeduuueHTa Kip, OT M3cnenBaHuTe peXUMU HMa
MOBUILIEHUE Ha IIyMa, perUCTPUPAH Mpe ABUraTens - Ly, cpenry nHxkekTopa u ropuBHaTa Kamepa.
ITpu croitHoctu Ha Ky > 40%, npu pabota Ha ABUraTess Ha JBOEH I'OPUBEH LIUKBJ C BOAOPOL,
yBenaudeHueTo Ha Ly noctura 4 dB;

4. Kato 1151510, KOTaTo ABUraTensT paboTu Ha JBYTOPHBEH IUKBI C BOJAOPOJ, ce Habiro1aBa
HaMaJIIBaHe Ha M3BbUBAHUS IIIYM OT JBETE€ CTPAHU Ha JIBUraTellsi — OT CTpaHaTa Ha BCMYyKaTelHUs
KOoJeKTop, L1, M OT cTpaHara Ha M3MyCKaTeNHUs KOJIEKTOp, Li. 3a u3cienBaHUTE pEeXUMHU Ha
paboTta Ha aBurarens ToBa HamajeHue Bapupa ot 0,5 mo 3 dB. ma obade u pexxumu Ha padbora,
npu KOUTO ce HabiromaBa oOpaTeH edekT — yBenudenue Ha Ly u Lz (o 1 dB) mpu pabora Ha
JIBYTOPUBEH LHKBJI C BOAOPOA CHPSIMO CTOMHOCTUTE MpH paboTa ChC CTAaHIAPTHO IU3EIOBO
TOPUBO;

5. Koraro ngBurarenst paGoTu Ha IBYTOpPHUBEH IHKBJ C BOJOPOJ U HaTtoBapBaHus 1o 60%,
MMa HaMmaJleHue Ha MAKCUMAJIHUTE CTOMHOCTH Ha CKOPOCTTa Ha IOBUIIABAHE HA HAJSTAHETO B
HWIMHIBPAa TpH BcHUKH cToHOCTH Ha Kpp , ToBa nHamanenuwe noctura 45% mpu cpeaHo
HaroBapBane (Pe = 0,225 MPa) u Ky, = 50%.I1pu naroBapBanus Ha asurarens 60% u Ky, > 20%
ce HaOmromaBa oOpareH e(peKT — yBEIMYEHHE Ha MaKCHMallHaTa CKOPOCT Ha HapacTBaHE Ha
HAJISITaHETO B HUJIMHIBPA, KOETO B HAKOU OT PeKUMUTE HA paboTa e 10 1,6 mbTu;

6. B u3cnenBanuTe pexxMMH HAIMa KaTETOPUYHU 3aBUCUMOCTH MEXKIY XapakTepa Ha KpUBHUTE
HA HUBOTO Ha 3BYKOBOTO HayiAraHe (CpefHa CTOMHOCT U CTOMHOCTH B TOUYKUTE Ha U3MEPBAHE) U
MaKCHMaJiHaTa CKOPOCT Ha HapacTBaHE HAa HAIATAHETO B IMIIMHABPA KaTO (QYHKIHS OT MacoOBOTO
OTHOIIIEHHE Ha BOJIOPOA;

7. B 3aBHCHUMOCT OT HATOBApBAHETO, IPHU MMOCTOSHHO CPEHO CHOTHOLIEHHE HA BOJAOPOJHATA
maca Kyp= 17%, HamansiBaHeTO Ha CPeTHOTO HUBO Ha 3BYKOBO HaJsraHe IpH JIBUTATelN, paboTel]
Ha JIBYTOPUBEH LIUKBJI C BOJOPOJI, B CpaBHEHHE C paboTaTa ChC CTaHAAPTHO AM3EJIOBO F'OPUBO € B
pamkute Ha 0,1 1o 1,6 dB. Ilpu cbuuTe ycioBus Ha cpaBHEHHE MaKCHUMAJIHOTO YBEJIMYEHUE Ha
CKOpOCTTa Ha HapacTBaHE Ha HajisiraHeTo B uiauHAbpa € 0,8 bar/deg. B 3akmiouenue cu cTpyBa 1a
ce CIIOMEHE ChII0, Y€ MPUJIaraHeTO Ha LMKbI Ha paboTa ¢ JBE ropuBa C ONTHUMHU3UPAHO
KOJIMYECTBO I0/IaBaHE Ha BOJOPOJ MPEAOCTaBsl J0OpHU Bb3MOXKHOCTH 3a HaMaJlsIBaHE Ha Illyma OT
JTM3EJI0B JIBUTATEN C BHTPEIIHO TOPEHE.

Abstract:

From the analysis of the experimental results on the noise emitted by the DV 550 engine
operating on a dual-fuel cycle with hydrogen, the following conclusions can be made:

1. The mass ratio of hydrogen to the total amount of fuel fed to the engine has the greatest
influence on the sound pressure level recorded at a point located 1 m above the engine - Ls. At low
to medium loads (pe =0,151 MPa and p. = 0,315 MPa) and operating on a dual-fuel cycle with
hydrogen, there is a reduction of L4 levels of up to 3,5 dB at Ky, = 10%. This effect is also
observed at Ky, > 25% but at low loads (pe = 0,151 MPa) and loads over 60% (p. = 0.383 MPa);

2. The nature of the mean sound pressure level Lm and the sound pressure level registered at
a point located 1m above the engine (L4) is similar. The absolute values of the variation in the
mean sound pressure level however are within 2 dB;

3. At almost all Ky coefficient values, of the studied modes there is an increase in the noise
registered in front of the engine - L, against the injector and the combustion chamber. At values of
Ku2 > 40%, with the engine operating on a dual-fuel cycle with hydrogen, the increase of L,
reaches 4 dB;

4. In general, when the engine operates on a dual-fuel cycle with hydrogen, a reduction in
emitted noise is observed on both sides of the engine — on the intake manifold side, L;, and on the
exhaust manifold side, Ls. For the studied engine operating modes, this reduction varies from 0,5 to
3 dB. However, there are also operating modes in which the opposite effect is observed — an
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increase of Ly and L3 (up to 1 dB) when operating on a dual-fuel cycle with hydrogen compared to
the values when operating with standard diesel fuel;

5. When the engine is operating on a dual-fuel cycle with hydrogen and loads up to 60%,
there is a reduction of the maximum values of the in-cylinder pressure rise rate at all Ky, values.
This reduction reaches 45% at medium load (pe = 0,225 MPa) and Ky, = 50%. At engine loads of
60% and Ky, > 20%, the opposite effect is observed , which in some of the operating modes is up
to 1,6 times;

6. In the studied modes, there are no definite dependences between the nature of the sound
pressure level curves (mean value and values at the measuring points) and the maximum in-
cylinder pressure rise rate as a function of the hydrogen mass ratio;

7. Depending on the load, at a constant average hydrogen mass ratio Ky, = 17%, the
reduction of the mean sound pressure level with the engine operating on a dual-fuel cycle with
hydrogen compared to when operating with standard diesel fuel is within 0,1 to 1,6 dB. At the
same comparison conditions, the maximum increase in the in-cylinder pressure rise rate is 0,8
bar/deg.

It is also worth mentioning, in conclusion, that the implementation of a dual-fuel operation
cycle with an optimized amount of hydrogen supply provides good opportunities for diesel internal
combustion engine noise reduction.

[B.4-8] Nadaleti, W.; Lourenco, V.; Przybyta, G.; Kardasz, P.; Wrobel, R.; Dimitrov, R.;
Trembacz, J.; Ivanov, Z., Production potential of biodiesel, methane and electricity in
the largest steamed rice industry in Rio Grande do Sul, Brazil: Case study, Production
Engineering Archives, Journal article, Volume 27, Issue 2 (June 2021) elSSN 2353-7779,
DOI: https://doi.org/10.30657/pea.2021.27.17, Index SCOPUS

[ToTeHMaTbT 3a MPOU3BOACTBO HA €HEPTUs OT OTIATBYHHU BOJIU U JIIOCIH, TEHEPUPAHU TIPU
o0paboTkaTa Ha 3bPHO B MHAYCTPHHTE 32 BapeHEe Ha opu3 B bpasuius, € B ChbCTOSHUE J1a HAChPUYHU
€HepruifHaTa caMo/I0CTaThYHOCT B CEKTOPA Ype3 MPOU3BOACTBOTO U M3IOJI3BAHETO HA CUHTETHYEH
ra3 u 6uworas. [Ipou3BoACTBOTO HA METaH OT OCTAaTBIM OT MHIYCTPUUTE 3a MpOMapBaHE HA OPU3
obOaye Bce OIle € MalKO MPOYYEeHO OT aKaJeMUYHH H3CIEABaHHS, KaTo ISUI0 MPOYYBAHUS 3a
MOTEHIMAIA 33 TMPOU3BOJICTBO HAa METAH OT CBIIUS THUI OTMAJAbYHU BOJM C€ HAMHUPAT B IOJKHATa
YacT Ha CTpaHaTa, HO CHIIOTO HE BaXKH 3a MPOU3BOJACTBOTO HAa OMOAM3EN OT Maclio OT OPU30BU
TPUIIH.

Ilenta Ha TOBa TWpoyuyBaHe Oelle Jaa ce OMNpeneid MOTEHIMATbT 3a MPOU3BOACTBO Ha
OmomM3eN, METaH U eJIEKTpUUeCKa CHeprusl B Hall-ToJsMaTa WHIYCTPHUS 3a TporapeH opu3 B Puo
I'panne ngo Cyn, pa3nonoxkeHa B KOOKHHSL PErHMoH Ha crpaHarta. Cnopel ToBa NpOy4BaHE
MPOMUIIJIEHOCTTA 3a BapeHe Ha opu3, pasnonoxkeHa B Puo I'pange no Cyn, bpaswius, nma
MpOU3BOACTBEH noteHuuan ot 1,20-102 m3/neH ouoausen, 2,93-104 Nm3/I[eH metad u 1,89-105
kWh/ngen enextpoeneprus. Bbhpekn ye € 3HaUMTENE€H M BHUCOK IMOTEHIIMAT, KOMTO MOXe Ja
HamMau (PMHAHCOBHUTE Pa3XOAM HA MHIYCTPHUATA 32 3aKyIlyBaHE HA €HEPrusi OT KOHIIECUOHEPH, TSI
HE € B ChCTOSIHHE J1a HACHPYM CBOSITA €HEPTHfHA CaMOJIOCTATHYHOCT. B CchIoTo Bpeme O6um Omiio
HEOOXOoaMMO Jia ce M00aBM TMOTEHIIMAIBT 3a MPOU3BOACTBO HAa €HEPTHsl Ha CHHTE3HUS Ta3 OT
ra3uuKanysi Ha OPU30BH JIFOCTIH, TOAYEPTaH B APYTH MPOYUBAHUSI.

B TO3M KOHTEKCT CEKTOPBT IIe TapaHTHUpa CBOSATA CAMOJOCTATHYHOCT W 1€ MPOyYBa HOBHU
W3TOYHUIIM HA €HEPTHs OT CBOWTE OTMAABIM U OTHAIbUYHU BOJM, 32 Ja HaMaldu ()MHAHCOBUTE CH
pa3xoaM, Ja CMEKYM OTPHUIATEITHOTO CH BB3JICHCTBHE BBPXY OKOJHATA Cpela W Ja HaChpud
nuBepcuUKaUATa Ha MPOMHIIICHATA €HEPrusi Ha JbpiKaBaTa MaTpHUIla Ype3 TEXHOJIOTHS 3a
npeoOpazyBaHe Ha OTHAAbLIM B €HEPTHUs, C BUCOKO M3IOJ3BaHE HA HEHUTE OCTATHIU U OTHNAAbYHU
BOJM 3a CHEPruiHU Leiau. B nombiHeHHe, eHepruilHOTO OMOJI30TBOPSIBAHE HA TE€3W OCTATHLUU U
OTMaJb4YHA BOJAU NPAaBH BB3MOXKHO MOJIBPKAHETO WM JIOPU HAMalIIBAaHETO HAa €MHUCHHUTE Ha
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IapHUKOBH ra30Be, KaTo Ce MMa MPEIBU/] 3aMsIHaTa Ha W3KOMaeMHUTE TOpuBa ¢ OMOropuBa.
3HAUEHUETO Ha MPOYYBAHETO HA HOBU NPUJIIOKEHUS 3a TJMLEPOJ, TE€HEpUpaH IpU
IPOM3BOJICTBOTO Ha OMOIM3EN, C€ OTKPOsBa 3a OBbACLIM NPOYYBAHHUA, IVIABHO IO OTHOIIEHUE Ha
OCBILECTBUMOCTTA Ha U3IOJI3BAHETO MY 3a aHA€POOHO CBBMECTHO CMHJIAHE C OTHAJABYHUTE BOAM,
3a J1a ce yBeJIMYM [IPOU3BOICTBOTO HAa OMOra3 U ClIeI0BaTEIHO €HEPTUHHUS TOTEHIA Ha CEKTOopa.

Abstract:

The potential for energy production from effluents and husks generated in grain processing in
the rice parboiling industries in Brazil is capable of promoting energy self-sufficiency in the sector,
through the production and use of syngas and biogas. However, the production of methane from
residues of the rice parboiling industries is still little explored by academic studies, in general
studies on the po-tential of methane production by this same type of effluent are found in the south
of the country, however, the same is not true for the production of biodiesel from rice bran oil.

The objective of this study was to determine the production potential of biodiesel, methane
and electric energy of the largest parboiled rice industry in Rio Grande do Sul, located in the
southern region of the country. According to this study, the rice parboiling industry located in Rio
Grande do Sul, Brazil, has a production potential of 1.20-102 m®day of biodiesel, 2.93-104
Nm®/day of methane and 1.89-105 kWh/day of electricity. Despite being a signifi-cant and high
potential, which may reduce the financial ex-penses of the industry regarding the purchase of
energy from concessionaires, it is not able to promote its energy self-suffi-ciency. At the same
time, it would be necessary to add the en-ergy production potential of the rice husk gasification
syngas highlighted in other studies.

In this context, the sector would guarantee its self-suffi-ciency and explore new sources of
energy from its waste and effluents, in order to reduce its financial expenses, mitigate its negative
environmental impacts and promote the diversifica-tion of the state's industrial energy matrix
through technology waste-to-energy, with high utilization of its residues and efflu-ents for energy
purposes. In addition, the energy recovery of these residues and effluents makes it possible to
maintain or even reduce the emission of greenhouse gases, considering the replacement of fossil
fuels with biofuels.

The importance of exploring new applications for the glyc-erol generated in the production
of biodiesel stands out for fu-ture studies, mainly in the feasibility of its use for anaerobic co-
digestion with the effluent, in order to increase the produc-tion of biogas and consequently the
energy potential of sector.

[B.4-9] Nadaleti, W.; Lourenco, V.; Kardasz, P.; Sitnik, L.; lljaszewicz, P.; Wrobel, R.; Dimitrov,
R.; Macek, W.; lvanov, Z., Generation of biodiesel and glycerol from waste of rice
industries in Brazil, AIP Conference Proceedings 2439, 020016 (2021); ISSN: 15517616
0094243X, DOI: https://doi.org/10.1063/5.0070016, Index SCOPUS

buoanzenoBoTo TOpHBO € Haii-00emIaBalioTO alTEpPHATUBHO TOPHUBO 3a 3aMsHa Ha
JIN3EJIOBOTO TOPUBO B JU3ETIOBUTE JBUTATEIH. M3M0I3BaHEeTO My KaTO 3aMECTHTEI Ha JU3EII0BOTO
TOPUBO MOXKE J]a HAMAJIM €MUCHHUTE Ha MapHUKOBU razoBe u AuM. Cpe TEXHOJIOTUUTE, CIIOCOOHH
Jla HachbpyaT MPOM3BOJCTBOTO Ha OHMOIM3EIOBO TOPWUBO, HAW-W3IMOJI3BaHATa B HHAYCTPHAICH
Mamad e TpaHcecTepudUKaluiTa Ha CypOBUHUTE. bpazunus wma COIHATHO-MKOHOMHUYECKO
MPEANMCTBO B TPOU3BOJICTBOTO HAa OMOAM3EIOBO TOPHUBO TOpaau ToJsiMaTa HAJIWYHOCT Ha
CYpOBHHHM B arpoONpOMHUIIIEHUs CeKTop. PacturenHa Kynatypa, CHocoOHa Ja OCUTYpH €BTHH
M3TOYHUK Ha Tpuriauuepuau B Puo I'panme no Cyn, € opuszoBaTa Kyiarypa, Thil KaTo HEWHara
00paboTKka reHepupa TPUIM KATO CTPAHUYEH MPOAYKT OT OpH3a, CYUTAH 3a CEIICKOCTOMAHCKH
OCTaThK, OT KOHUTO € BB3MOXHO Ja C€ W3BJEYE PACTUTEIHO Maciio. bpa3uius € naeBeTusT Hai-
rojiiM TPOU3BOJUTEN HA OpU3 B CBETA, MOPAJM KOETO HACTOSIIOTO NPOyYBaHE H3CIEABA
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MPOU3BOJCTBOTO Ha OHMOAM3EN 4Ype3 OCHOBHA TpaHCECTEpU(PUKALUS HAa PACTUTEIHO Macjio OT
OpPHW30BH TPHUIU C BUCOKO KAa4eCTBO, 32 Ja HACHPYM H3IMOJI3BAHETO HAa OMOTOPHBO U Ja HACHPUYU
muBepcudukanuaTa. Karo 110, u3cieqBaneTo BOAM 10 3aKIOYEHUETO, Y€ OMOAU3EI0BOTO TOPUBO
OT TPOU3BOJCTBOTO Ha Maclio OT OpPWU30BH TPUIM YPE3 METHUIIOBA TpaHcecTepudukanus,
n3non3Baiiku KOH kaTo karanuzarop ¢ mojapHo cboTHomenue 7,5:1, 1,25% xatanuzatop u 60
MUHYTH PEaKIHsl, € )KU3HECIOCOOEH U CIIOCOOEH J1a MPOU3BEkKAa OMOAM3ET0BO TOPHBO C Ka4eCTBO,
M3HMCKBAaHO OT crHenuduKanuuTe 3a J00uB, BiIara, KUHEMAaTU4YeH BHCKO3UTET, HHJEKC Ha
KMCEJIMHHOCT, OCaIlyHBAaHE U MO/,

Abstract:

Biodiesel is the most promising alternative fuel for replacing diesel in diesel engines, its use
a diesel substitute can reduce emissions of greenhouse gases and smoke. Among the techniques
capable of promoting the production of biodiesel, the most used on an industrial scale is the
transesterification of raw materials. Brazil has a socioeconomic advantage in the production of
biodiesel due to the higt aviability of raw materials in the agro-industrial sector. A culture capable
of providing a low-cost suorce of triglicerides in the Rio Grande do Sul is the rice culture, as its
processing generates bran as a by-product of rice, considered an agricultural residue, from which it
IS possible to extract vegetabke oil. Brasil is the ninth lagest rice priducer in the world, therefor, the
present study aims to explore the production of biodiesel via basic transesterification of rice bran
vegetable oil with high quality in order to encourage the use of biofuel and promote the
diversification of its matrix. On the whole, the paper leads the conclusion that biodiesel of rice bran
oil production via methyl transesterification using KOH as a catalyst with 7.5:1 of molar ratio,
1.25% catalyst and 60 minutes of reaction, is viable and capable of producing biodiesel with the
quality required by specifications for yielt, moisture, kinematic viscosity, acidity index,
saponification and iodine.

[B.4-10] Lech Sitnik, Radostaw Wrobel, Zbigniew Sroka, Monika Andrych-Zalewska, Zdravko
Ivanov, Radostin Dimitrov, Veselin Mihaylov, Daniel lvanov, Bio Mix Diesel for
Significant Lowering of CO2, Nox Emissions and FSN from CI Engine, 2022 8th
International Conference on Energy Efficiency and Agricultural Engineering, EE and AE
2022 - Proceedings., Code 181234, IEEE Catalog Number CFP22V95-USB, ISBN 978-
166540709-0, DOI: https://doi.org/10.1109/EEAE53789.2022.9831357, Index SCOPUS

[lenta Ha cTaTUATa € J1a CIOJCIN TpodeMuTe 3a HamasBane Ha emucunute Ha CO,, NOy n
FSN oT cbBpeMeHHHUTE MPEBO3HU CPEACTBA Ype3 pelIeHUs, 0a3upaHd Ha M3MOJI3BAaHETO Ha OHO
KOMIIOHEHTH 3a TopuBO. EjgHa wWHOBaTWMBHA wWAes € THPBO Ja C€ TMPUTOTBH CMEC OT
OMOKOMITOHEHTH, TaKa 4Ye Ja MMa IUTbTHOCTTA Ha TOPUBOTO U CJIE] TOBA Ja ce€ J0OaBU Ta3u CMeEC
KbM TOPUBOTO B TMO-TojieMu mporopuuu - Tyk 20% oOGemHu. Bcuuko ToBa, 3a 1a MOJIKpenum
Mpexo/ia KbM HHUCKOBBIJIEPOJHO OBJEIIe M Ja MOCTUTHEM HAIIUTEe TJIOOATHU IEeNd 3a €MUCHH
cpriiacHo PamkoBara konBeHuuss Ha OOH 3a M3MeHEHHMETO Ha KIIMMaTa, KaTo ChIIEBPEMEHHO
U3MO3BaMe W OMONOTMYHHM OTmaabi. Crartusara € Mperjel ¢ OpPUTHHATHH pe3yaTaTH OT
CcOOCTBEHO M3ClIe/IBaHE B Ka3yC C HOBU (3HAUUTETHO PA3IIMPEHU) aHAIN3U, KOUTO MMaT BaKEH
MperyiefiecH €JEeMEHT MO OTHOIIEHHE Ha M3CIEAOBATEIICKUS METOJl M aHajlhu3a Ha HErOBUTE
pe3ynTaTt, KOWTO MOXKe Ja mpueme ¢opMara Ha KpUTHKA Ha HACTOAII METOJ 3a CpaBHSBAHE Ha
pe3ynTaTUTe ¥ U3BEKAAHE HA 3aKITI0YeHHs OT TAX. Ka3ychT moka3Ba MpuiIoKUMOCTTa Ha paboTaTa
B MPAKTUYECKU MOBEYE PETHOHHM HA CBETA W MPEAOCTaBs MHQOpPMAIUS 33 MO-IIUPOK CIEKTHP OT
U3I0JI3BaHe HAa BH30OHOBAEMA U ycToiuuBa eHeprus. Paborata e 0oco0eHO BakHA 32 CUCTEMUTE -
OTYHUTAHE Ha BBIJIICPOTHUS JUOKCH B OICHKAaTa Ha u3HeHus Kb (LCA), Thil KaTo TIpencTaBs
METO/1 3a IPABUJIHA OLIEHKA Ha ThPCEHETO Ha €Heprus (TOPUBO) U CBbP3AHUTE C HETO EMUCHH.
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Abstract:

The aim of the article is to share the problems of reducing CO,, NOy emissions and FSN
from today's vehicles through solutions based on the use of bio components for fuel. An innovative
idea is to first prepare a mixture of bio components so that it has the density of the fuel, and then
add this mixture to the fuel in greater proportions - here 20% by volume. All this to support the
transition to a low-carbon future and meet our global emissions targets under the United Nations
Framework Convention on Climate Change, while also using bio-waste. The article is a review
with the original results of own research in a case study with new (significantly expanded) analyzes
that have an important review element regarding the research method and the analysis of its results,
which may take the form of a critique of the current method of comparing results and drawing
conclusions from them. The case study shows the applicability of the work in practically more
regions of the world and provides information on a wider range of renewable and sustainable
energy use. The work is particularly important for systems - carbon dioxide accounting in the Life
Cycle Assessment (LCA) as it presents a method for the correct assessment of energy (fuel)
demand and associated emissions.

9.2. Pe3romera Ha nyOJukauuuTe oT rpyna ,,I".7¢

[I.7-1] Z. lvanov and V. Mihaylov, Transient operation of a direct injection diesel engine, IOP
Conference Series: Materials Science and Engineering, vol.614, 012008 (2019), elSSN:
1757-899X, DOI: https://doi.org/10.1088/1757-899X/614/1/012008 ;

[Hodupanero B rpaJacKu YCJIOBHUS € JOMUHUPAHO OT NPEXOAHM pEeKUMU Ha paborta. B
TakaBa cpefla aBTOMOOWJIHUTE JBUTATEId padOTIT C pa3IMyHU HATOBApBaHUS, YECTH CMEHU Ha
NpEeIaBKUTE U B 3aBUCUMOCT OT INPOJBIDKUTEIHOCTTa HA MPEXOAHMS Ipoliec, MoraT aa Obaatr
aIpOKCHMHPAHU CbC CKOPOCTHUTE XapaKTEPUCTHUKM Ha [BUTATesl NPU YAaCTUYHO OTBOPEHA
JpOCEIIOBA KJIana.

Ilenra Ha HACTOALIOTO M3CIEABAaHE € Ja ce usciaenBa paboTara Ha JBUTaTeNs B
IIPEXOJIHU PEXUMHU U Ja C€ OIpelNeld M3MEHEHHETO Ha pa3XxoJa Ha IFOPpUBO M E€MUCUUTE Ha
BpEIHN KOMIIOHEHTH B oTpaboTeHuTe razoe. OCHOBHATA 3aJjauya Ha TO3U JIOKJIAJ € a M3ClieBa
3aBUCHUMOCTUTE OT MPOMSHATa Ha IUKIMYHOTO KOJUYECTBO BIPBHCKAHO FOPUBO U €MHCHMTE Ha
BpE/IHU KOMITOHEHTH 32 JU3EJI0B JBUTATEN C JUPEKTHO BIPHCKBAHE.

TecroBere Ha JBUTATENs C AMPEKTHO BIPBCKBAaHE IOKa3BaT HAJIWYMETO Ha ¢a3u Ha
MPEXOJHUTE PEXHUMH IO OTHOLIEHHE Ha pa3Xoja Ha TOPUBO U CHABPKAHUETO HA BpEAHU
KOMIIOHEHTH B OTpaboTeHuTe rasoBe. Te3u (a3u ca mo-uspazeHu NMpH NPEXOIHHU MPOLECH IMPH
pe’kuMH Ha paboTa Ha JBHraTess B JMana3oHa Ha HUCKO M cpelHO HaToBapBaHe. Ilo Bpeme Ha
mbpBaTa (pasa Mpu HUCKU CKOPOCTH MMa OBp30 YBEIWYEHHE Ha BIPBHCKAHOTO TOPHUBO 3a IMKBI,
THI KaTO ABUTATEJSIT CE ONUTBA Ja YBEJIWYM KMHETHMYHATa €HEPrus Ha IPEBO3HOTO CPEACTBO U
BBPTSIIUTE CE YAaCTH Ha TPAHCMUCHUSATA. 3a€HO C YBEJIMUEHHUS Pa3xo/] Ha TOPUBO C€ yBEIU4aBar u
€MHUCUHUTE Ha BBIJIEPOAECH NUOKCUI M a30TeH okcui. Cren ToBa MMa CrajJ B MOJAaBAaHETO Ha
TOPUBO, KOETO € pe3ysTaT OT HaMajeHaTa CKOPOCT Ha HapacTBaHe Ha CKOPOCTTa Ha BHPTEHE U
MOCTEMNEHHO JIOCTUTaHe Ha 3aJ1aJICHOTO HaTOBapBaHe Ha TMHAMOMeThpa. TpeTara ¢a3a e cBbp3aHa
C YCTaHOBSIBAHE Ha [MApaMETPUTE Ha JIBUrATENsl B YCTAHOBEH peXUM. Upe3 MpoMsiHa Ha pexuma B
30HaTa Ha BUCOKM HATOBAPBAHUs, IPEXOTHHUIT PEKUM C€ XapaKTepusupa ¢ paboTa Ha JIBUTATEI
Ha BBHIIIHA CKOPOCTHA XaPaKTEPUCTHUKA.

B mepBara (aza Ha mpexoHUS MPOLEC a30THUTE OKCHAM MMAT JIOKAJIEH MaKCHMYM CaMmo
OpU HUCKM HaroBapBaHus. Ilpu TakbB pexuM, cle [JOCTUIaHE HAa YCTaHOBEHUTE
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napamMeTpu, B PE3YIITAT HA HAMAJICHOTO IIOAaBaHE HAa TOPHUBO, KOJIMYECTBOTO HA a30THUTEC OKCHUAN
CBIIIO HaMmallsgBa. BbB BCHUKU OCTaHAIH PEKUMHU KOJIMYCCTBOTO UM HCIPCKBCHATO CC YBCIIMYaBa
B pC3yJITaT HA HOI[O6pCHI/ITC TCPMOANHAMHWYHHU YCJIOBHA HA TOPCHE B HWJIMHAbpPA HA ABUTATCIIA.

"Ipe:s YBCIMYaBaHC Ha MPOABJLDKUTCIIHOCTTA HA MPCXOAHUSA PC)KUM U Cb3JdBAHC Ha YCIIOBUA
3a pa60Ta Ha JABUIaTeid Ha 4YaCTHYHHU CKOPOCTHH XapaKTCPHUCTHKHW HMa IIOTCHIHAI 3a
HaMaIIBaHE Ha pas3xoJa Ha T'OpUBO IIpW ABMIXXCHHUEC B I'paJCKH YCJIOBHA M HaMaJIsdBaHEC Ha
€MHCHHUTE Ha TOKCHMYHHU KOMIIOHCHTH B OTpa6OTeHI/ITe Tra30Be€.

Abstract:

Driving in urban areas is dominated by transient modes of operation. In such environment
automotive engines operate with varying loads, frequent gear shifts and depending on the duration
of the transition process, can be approximated with engine speed characteristics with partially open
throttle.

The purpose of the present study is to examine the operation of the engine in transient modes
and to determine the variation in fuel consumption and emissions of harmful components in
exhaust gases. The main task of this report is to investigate the dependencies of changing cyclic
quantity of fuel injected and the emissions of harmful components for a direct injection diesel
engine.

The direct injection engine tests have shown the presence of phases of the transient modes in
terms of fuel consumption and the content of harmful components in the exhaust gases. These
phases are more pronounced in transient processes at engine operating modes in the low and
medium load range. During the first phase at low speeds there is a rapid increase in the injected
fuel per cycle as the engine tries to increase the kinetic energy of the vehicle and the rotating parts
of the transmission. Together with increased fuel consumption, carbon dioxide and nitrogen oxide
emissions are also increased. Next there is a drop in fuel delivery, which results from the reduced
rate of rise of the rotation speed and gradually reaching the set load of the dynamometer. The third
phase is related to the settlement of engine parameters to steady mode. By changing the mode in
the area of high loads, the transient mode is characterized by the operation of the engine with wide-
open-throttle speed characteristics.

In the first phase of the transient process, nitrogen oxides have a local maximum only at low
loads. In such mode, after reaching the established parameters, as a result of reduced fuel delivery,
the amount of nitrogen oxides also decrease. In all other modes, their amount is continuously
increased as a result of improved thermodynamic combustion conditions in the engine cylinder.

By increasing the duration of the transition mode and creating conditions for the engine to
work with part-open-throttle speed characteristics, there is a potential for reducing fuel
consumption when driving in urban areas and reducing emissions of toxic components in exhaust
gases.

[T.7-2] Sitnik, L.J., lvanov, Z.D., Sroka, Z.J., Energy demand assessment for long term operation
of hybrid electric vehicles, 10P Conference Series: Materials Science and Engineering,
vol. 1002 012026 (2020), elSSN: 1757-899X DOI: https://doi.org/10.1088/1757-
899x/1002/1/012026, Index SCOPUS;

[TyOnukarusi pasriiexaa oOIeHKaTa Ha pa3xoJa Ha TOPUBO TMPHU  MPOIBIDKUTEITHA
CEKCI1oaranusa Ha XI/I6pI/I)IHI/I IMPEBO3HU CPCACTBA. To3n BHUJ aHAJIU3 O MOI'BI Ja OLICHU SICHO U
HEABYCMUCIICHO JIGI\/'ICTBI/ITeJ'IHI/ISI HAMmpe€aAbK B IIOCTUTAHETO HA MMOCTABCHUTE LCJIM 34 HAMAJIAHEC HA
BBIJIEPOJHUTE eMHUCHH. Pa3xonbT Ha ropuBO MpH MPOIABIDKUTENHA EKCIIoaTalus € TBBpIE
pa3JIMYeH OT pe3yiTaTUTe, MojiydaBaHu Mpu KpatkocpouHute tectoBe —WLTP u RDE wnm npyru
TCCTOBC, pa3pa60TeHI/I NPpECAUMHO OT CIICHUAIM3UPAHU TCXHUYCCKU CIIMCaHUA. HpOI[’bJDKI/ITCJIHaTa
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ynoTpeba Ha aBTOMOOWII 03Ha4yaBa MpoOer, U3MEPEH B XWIISIIM KHUIOMETPH 32 IEPUOJ] OT HAKOJIKO
roaunu. OlleHKaTa Ha pa3xoja Ha TOPUBO MO BpeMe Ha MPOAbIDKUTENHA ekciutoaTaus Ha HEV e
HOBa METOJMKA 3a OLEHKA, NPU KOATO MOTPEOJIEHHETO Ha eHeprusi (KaTo ropuBO) € OCHOBEH
¢dakxTop. MaTeMaTHUECKUTE MOJIEIH 32 KOMYJIATUBHUS Pa3Xo] Ha TOPUBO 3aeHO C OLEHKaTa Ha
M3MMHATUSL TPOOEr MpeCcTaBiABaT ,,eHEPruiiHUs OTHedarhk™ Ha aBToMoOWiIa. KymynaTuBHUST
pa3xo]l Ha TOPUBO CE yBelinyaBa C yBellMyaBaHe Ha Mpobdera, HO TOBA yBEIMUYEHUE HE € JIMHEHHa
¢byukus. HechoTBeTCTBUETO MEXAY pa3Xxo/a Ha TOPUBO B Ipyla MPEBO3HU CPEACTBA OT €IHA U
Chllla MapKka M THUIl € 3HAYUTEIHO U CE€ yBeJlM4YaBa C YBeJIMYaBaHE HAa W3MHMHATUS MPOOer.
Cpennuar pa3xol Ha ropuBo Ha aHanusupanute HEV mo Bpeme Ha abiarocpodHara um
eKCIIJI0aTalusl 3HAUWTEIHO HaJBUIIaBa TOBA, KOETO € ONPEAENIEHO OT KPaTKUTE TECTOBE, HAIp.
WLTP (u nmo-pano NEDC). Peannusar pa3zxo/ Ha TOPUBO € MHOT'O MO-BUCOK OT TO3U, OMpEEIcH
OT KpaTKUTE TECTOBE.

Abstract:
This publication deals with the assessment of fuel demand for long- term operation of

hybrid vehicles, because only with this kind of analysis it could be possible to clearly and
unequivocally assess the actual progress in achieving the intended goals. The long-term test is the
opposite of short-term tests — currently WLTP and RDE or other tests developed mostly by
specialized magazines. Long-term car use means mileage measured in thousands of kilometers
over a period of several years. The assessment of fuel consumption during long-term operation of
HEVs from the presented point of view is new, in which the theory of demand for cumulated
energy (as fuel) proved to be very useful. Mathematical models of fuel consumption along with an
assessment of its intensity and a description of fuel economy constitute the vehicle's "energy
footprint”. Cumulative fuel consumption increases as mileage increases, but the increase is not a
linear function. The discrepancy between fuel consumption in a group of vehicles of the same
make and type is significant and increases as mileage increases. The average fuel consumption of
the analyzed HEVs during their long-term operation significantly exceeds what is determined by
the short tests, e.g. WLTP (and earlier NEDC). The actual fuel consumption is much higher than
the one from the short tests.

[T.7-3] S. Stoyanov, V. Mihaylov and Z. Ivanov, Characteristics of vacuum solenoid valves in
case of various malfunctions, I0P Conference Series: Materials Science and
Engineering, vol.977, 012026 (2020), elSSN: 1757-899X, DOI:
https://doi.org/10.1088/1757- 899X/977/1/012026 .

BakyymMHUTE €1eKTpOMarHMUTHUA BEHTHIIU CE€ W3IOJI3BAT 3a YIPABJICHWE HA HM3MBIHUTEIHU
MEXaHHU3MH, B IIOBEYETO CIy4Yan CBbP3aHU ChC CHCTEMHUTE 32 KOHTPOJ Ha BpeAHUTE eMucuu. Kato
[0 TUATHOCTHUIIMPAHETO HAa CHBPEMEHHUTE aBTOMOOHWIIM € TPYAHO TOpaau rojieMus Opoii
eIeMeHTH U ¢akTa, 4e OOMKHOBEHO T€ MOCTEIIEHHO MPOMEHSAT XapaKTePUCTUKUTE CH, HO OCTaBaT
usnpaBHu. ToBa e 0coOeHO BaXXKHO 3a elneMeHTH 6e3 oOpaTHa Bpb3Ka. Llenra Ha TOBa u3cnenBane e
Jla ce OINpEACIAT MPOMEHHUTE B XapaKTEPUCTUKHUTE Ha BAKyYMHHUTE €JICKTPOMArHWUTHH BEHTHIIH
cliel] TAXHATa MOJMSHA B aBTOCEPBH3HTE IMOPAJH MOBpENa B CHCTEMara, KOATO YIpaBIsBaT. 3a
I[eJITa ca TECTBAHH HSKOJIKO TIOBPEJCHH KJIAlaHH, KaTO TEXHUTE XapaKTePUCTHKHU Ca OMPEICICHH
Y CPaBHEHU C XapaKTEPUCTUKHUTE HA HOBU.

W3BbpIiieHn ca eKCepUMEHTATHHU W3CIeABaHUS U Ca ONpeAeTeHH XapaKTepUCTHUKUTE Ha

15


https://doi.org/10.1088/1757-899X/977/1/012026
https://doi.org/10.1088/1757-899X/977/1/012026

HSIKOJIKO TIOBPEJICHH €JICKTPOMArHUTHH IMHEBMATHYHH KianaHa. Te3w XapaKkTepUCTHKH MOTraT Jia
MOMOTHAT B ITpoIlieca Ha TUAarHOCTUKA Ha KJIAllaHUTE.

OT TOBa €KCIIEPUMEHTAITHO U3CJICIBAHE MOJXKE JIa CE 3aKITIOYH, Ue:

1. Tlpu crapeeHe Ha BEHTHJIA, KAKTO M IIPH 3aITyIICH OTBOP KbM aTMocdepara, TeHACHITHITA
Ha MPOMSIHA € J]a C€ YBEIIMYH PETYIUPAHUAT BaKYyM.

2. IloBpena (mpoOuBaHe) Ha rymeHaTa MeMOpaHa BOAM 1O HaMajsiBaHE Ha peryJupaHus
BaKyyM.

3. BamuTHuAT 1uox ot obpatHo Hampexenue (flyback diode) e or cwmecrBeHo
3HaUEHWE 3a MpaBWIHATa paboTa Ha BEHTWIA. B cioydali Ha HEU3NPABHOCT B HETO
OTKJIOHEHHETO OT M3UCKBaHATa CTOHHOCT Moke jaa gocturHe 10 80%.

4. 3a TOYHAa JMArHOCTHKA HAa TO3M THUIN KJIAllaHW C€ TMPErnopbyBa H3IMOJI3BAHETO Ha

CHelHalu3upaHo 000pyABaHe U AOMBIHUTEIHHU TECTOBE, PA3IMYHU OT MPEAJIOKEHUTE B
MPEMOPHKUTE HAa OPUIIMATHUTE CEPBU3H.

Abstract:

Vacuum solenoid valves are used to control actuators, in most cases connected with the
emission system. In general, the diagnosis of modern cars is difficult due to the large number of
elements and the fact that usually they gradually change their characteristics but remain
operational. This is especially important for elements without feedback. The purpose of this
research is to determine characteristics of faulty valves, which could be useful in diagnostics
process. The results show change of valve characteristics at some of the most common problems
during long term operation of the vehicle.

The purpose of this study is to determine the changes in the characteristics of vacuum
solenoid valves after they have been replaced in car workshops due to a failure in the system they
operate. For this purpose, several damaged valves were tested, and their characteristics were
determined and compared with the characteristics of a new valve.

Experimental research has been done and characteristics of several faulty electromagnetic
pneumatic valves are determined. These characteristics can help in the diagnostics process of
valves, due to the lack of feedback signal.

From this experimental research can be concluded that:

1. As the valve ages, as well as when the venting to the atmosphere is clogged, the tendency

of change is to increase the regulated vacuum.

2. Damage (puncture) to the rubber membrane leads to decrease of regulated vacuum.

3. A flyback diode is essential for correct operation of the valve. In case of malfunction in it

the deviation from demand value can reach up to 80 %.

4. For accurate diagnostics of this type of valves it is advised to use specialized equipment

and additional testing than that proposed by OEM service recommendations.

[T.7-4] lvanov, Z., Dimitrov, R., Mihaylov, V., Ivanov, D., Stoyanov, S., Sitnik, L., Sroka, Z.,
Wrobel, R.,Evaluation Of Errors At Measuring Of Braking Process In Vehicles, (2022)
2022 8th International Conference on Energy Efficiency and Agricultural Engineering,
EE and AE 2022 - Proceedings, ISBN  978-166540709-0, DOI:
https://doi.org/10.1109/EEAE53789.2022.9831320, Index SCOPUS

CrarusTa noka3pa U3ClIeIBaHE Ha BIMSHUETO HA ONPENEISHETO Ha HAYAJIOTO HA CIIMPAvYHMS
npoliec NMpH U3CJIeABAHE HA CIUPAYHOTO 3a0aBsiHe Ha aBToMoOmia. OnpenensHeTo Ha MOMEHTa Ha
3all0YBaHE Ha CIMPAYHUS IPOLEC € OT CBHUICCTBEHO 3HAYCHHUE 3a M3CJICABAaHE HA CIIMPAYHUTE
XapaKkTEepUCTHKN Ha aBromooOuiuTe. [Ipenn3HuTe M3MepBaHUS Ha CIHMPAYyHUS NPOIEC HW3UCKBAT
BHCOKA TOYHOCT IPU ONPEICIIIHE HA MOMEHTUTE Ha IIbPBOHAYAIHO 3aJCHCTBAHE HA CIIMpayvHaTa
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cuctema. ['penikute npu perucTpupane Ha BpeMeBU paMKH KbM TO3M MOMEHT OKa3BaT ChIIECTBEHO
BIUSHUE BBPXY pPE3yJATATUTE IPHU OINpEAeisHE HAa HM3MHHATOTO pPa3CTOSHUE OT aBTOMOOWIIA,
BPEMETO 3a CHUpPAaHE M CTOMHOCTTa Ha M3MEPEHOTO CIHpPAvYHO 3a0aBsiHE, MOpaad MO-BHCOKUTE
CKOPOCTH B HA4aJIOTO Ha Ipolieca.

W3cnenBanero moka3Ba BIMSHMETO Ha TpelikaTa IpH ONpeleiIsHe Ha MOMEHTa Ha
3a/ielicTBaHe Ha CHHMpavyHAaTa CHUCTEMAa HA aBTOMOOWIIA BBPXY CTOMHOCTUTE HAa MAaKCHUMAIIHOTO
cnupayHo 3a0aBsiHE M M3MUHATOTO Pa3CTOsHHE. 3a0aBSHETO HA BPEMETO 3a PETUCTPHUPAHE ChC
croitHoct 0.1 s, 0.2 s, 0.3 s, BOAM /10 OTYMTAaHE HA 3aBUIICHH pE3ylTaTH 3a CTOMHOCTTA Ha
MaKCUMAaJIHOTO CIIMPAYHO YCKOPEHUE ChOTBETHO C 0KOJI0 12%, 26% u 40%.

B 3akmouenue, cratusta GopMyldpa OCHOBHUTE M3UCKBAHHS KbM CEH30pPUTE, M3IOJI3BAHU
3a OTKpYBaHE Ha MOMEHTA Ha 3aJieiiCTBaHe Ha CIIUPAYHUS MeJal IPU TO3U TUI €KCIIEPUMEHTATHU
W3CIIE/IBAHUS, TSAXHOTO BIHUSHHUE BBPXY EKCICPUMEHTAIHUTE pE3YyJATaTH M BB3MOXKHOCTTA 3a
MUHUMU3HpaHe Ha rpelkara Mpy orpeaesssHe Ha CTOMHOCTTA Ha CIIMPAYHOTO 3a0aBsiHE B epUoaa
Ha HATHCKaHEe Ha CHOUpadyHHs Tmefnan (Havyajllo Ha 3aJelCTBaHEe Ha ClIHpayHaTa CHUCTEMa Ha
aBTOMOOMIIA) 10 IOCTUTaHe Ha MaKCHMallHATa CTOMHOCT.

Abstract:

The article shows a study on the influence of determining the beginning of the braking
process in the study of car braking deceleration. Determining the moment of start of the braking
process is essential to study the braking characteristics of cars. Precise measurements of the
braking process require high accuracy in determining the moments of initial actuation of the
braking system. Errors in the registration of time frames at this moment have a significant impact
on the results in determining the distance traveled by the vehicle, the stopping time and the value
of the measured braking deceleration, due to higher speeds at the beginning of the process.

The study shows the influence of the error in determining the moment of application of the
vehicle's braking system on the values of maximum braking deceleration and distance travelled.
The delay in the time for registration with the value of 0.1 s, 0.2 s, 0.3 s, leads to the reporting of
increased results for the value of the maximum braking deceleration by about 12%, 26% and 40%,
respectively.

In conclusion, the article formulates the main requirements for the sensors used to detect the
moment of brake pedal actuation in this type of experimental research, their impact on
experimental results and the ability to minimize the error in determining the value of brake
deceleration in the period of pressing the brake pedal (start of activation of the vehicle's brake
system) until the maximum value is reached.

[T.7-5] lvanov,Z., Dimitrov,R., Mihaylov,V., lvanov,D., Sitnik,L., Wrobel,R., Skobiej,K., Andrych-
Zalewska,M., Investigation Of Braking Deceleration In Vehicle, (2022) 2022 8th
International Conference on Energy Efficiency and Agricultural Engineering, EE and AE
2022 - Proceedings, ISBN 978-166540709-0,

DOI: https://doi.org/10.1109/EEAE53789.2022.9831283, Index SCOPUS

M3BBpIICHO € eKCIIepUMEHTATHO M3CIIe[IBAaHE Ha Ipolieca Ha CIHMpaHe Ha aBTOMOOMIL.
[IpoBeneHn ca UW3NUTBAHMS 3a ONpEAENsSHE Ha NPOABIDKUTETHOCTTa Ha TEpUOIUTE 3a
yBeJIM4YaBaHE Ha CIIMPAYHOTO OTPULIATEIHO YCKOPEHHUE 0 HEeroBaTa MakCUMaliHa CTOMHOCT (t3) U
3a JIBU)KEHHE Ha MPEBO3HOTO CPEICTBO C MAKCHMAIHO CIIUPAaYHO OTPULATEIHO YCKOpeHHue (ts).
OmnpenensaT ce CTOHHOCTHTE Ha CHOTBETHUTE 3aKbCHEHHUS Mpe3 TEe3M BPEMEBH HHTEPBAIIH.
Pe3synrarure OT U3cieqBaHETO MOKA3BaT, Y€ YBEIUUYEHOTO BpEME Ipe3 MbPBUS MEPUOJ ONpeaens
MO-TOJIIMO U3MUHATO PA3CTOSHUE U CHOTBETHO MO-HUCKA CTOMHOCT Ha CPEelIHOTO 3a0aBsiHE MpPH
CIUpaHe Mpe3 Meprojia HEMOCPEACTBEHO Clie/l yAapa BbpXY Ieflana Ha clupavykara. 3a MpeBO3HU
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cpeactBa 6e3 ABS HayanHaTa CKOpOCT, C KOATO MPEBO3HOTO CPEACTBO HAOIMKaBa UHTEpBaia ta, €
MO-HUCKa MOpaau TMO-ToJisiMaTa MPOJBIDKUTEIHOCT Ha mepuonaa tz. Kbm ToBa yBennueHue Ha
BPEMETO M M3MUHATOTO Pa3CTOSHUE ce J00aBs IBM)KEHUETO HA MPEBO3HOTO CPEACTBO B CIIEABAI]
epuoj, B KOMTO ce pErucTpupa MU MO-MajKa CTOMHOCT HAa CPEJHOTO MAaKCHUMAJIHO CIUPAYHO
3abaBsHe.

[TpoyuBaHeTo mokasBa pa3jMKHUTE B [TapaMETPUTE U MO-ABJITOTO BpEME 3a LEIHs CIMpadyeH
nporiec mpu aBromoounu 6e3 ABS cucrema. I3MHHATOTO pa3cTosHUE 110 BpEME Ha CIIMpaHe € I0-
JBJIITO 32 BCUYKHU TecTBaHU cKopocTu. IIpu ananusa Ha rpadukure 3a cnupayHoTo 3a0aBsHE ce
YCTAHOBSIBA, Y€ OCHOBEH JsJ 3a I0-BHCOKHUTE CTOMHOCTM HMMaT YyBEIMYEHUTE BpEMEHa 3a
yBeJIMYaBaHEe Ha CIIUPAYHOTO 3a0aBsHE 70 JOCTUTaHe Ha MaKCHMaJHAaTa My CTOMHOCT B HAYaJIOTO
Ha cnupayHus npouec. Korato aBromoOunst € ¢ ABS, cpegHOoTO MakCMMaJHO CHUPAavyHO
3a0aBsgHe € mo-BUCOKO ¢ 20,2%. V3MuUHATOTO pa3cTOsHUE OT 33JCMCTBAHETO HAa CHUpayHaTa
cucTeMa JI0 ITbJIHOTO clipaHe Ha aBromoOuna ¢ ABS cucrema ce ckbcsiBa ¢ OKOJO 5 m Ipu
U3CJIEIBAHUTE CKOPOCTH.

Abstract:
An experimental study of the process of stopping a car was performed. Tests have been

carried out to determine the duration of the periods for increasing the braking deceleration to its
maximum value (t3) and for the movement of the vehicle with maximum braking deceleration (t4).
The values of the corresponding decelerations during these time intervals are determined. The
results of the research show that the increased time during the first period determines a longer
distance traveled and a correspondingly lower value of the average braking deceleration during the
period immediately after the impact on the brake pedal. For vehicles without ABS, the initial
speed at which the vehicle approaches the interval t; is lower due to the longer duration of the
period t3. To this increase in time and distance traveled is added the movement of the vehicle in
the next period, in which a smaller value of the average maximum braking deceleration is also
registered.

The study shows the differences in the parameters and the longer time for the whole braking
process for cars without ABS system. The distance traveled during the stopping is longer for all
speeds tested. Analyzing the graphs for the braking deceleration, it is found that the main share for
the higher values have the increased times for increasing the braking deceleration to reach its
maximum value at the beginning of the braking process. When the car is with ABS system, the
average maximum braking deceleration is higher by 20.2%. The distance traveled from the
actuation of the braking system to the complete stop of the car with ABS system is shortened by
about 5 m at the studied speeds.

[I.7-6] Lech J. Sitnik, Radostaw Wrobel, Monika Andrych-Zalewska, Zdravko lvanov, Radostin
Dimitrov, and Veselin Mihaylov, Assessment of the cumulative combustion pressure in
the IC engine, AIP Conference Proceedings 2570, 040003 (2022), ISSN 0094243X, ISBN
978-https://doi.org/10.1063/5.0100784, Index SCOPUS

TbpceHeTo Ha HAYMHU 32 NMOA0OpSIBaHE HA EKCIUIOATAIIMOHHUTE CBOMCTBA HA IBUTATEIIUTE C
BBTPEIIHO TOPEHE Mpearoara pa3padoTBaHEe HAa METOAM 3a HM3CJelIBaHe, HEOOXOAUMHU 3a IO0-
nopoOHO pa3dupaHe HaA MPOLECUTE, NMPOTHUYAIIM B TO3H THIN TEPMOAMHAMHYHU MAIIWHHU.
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Hansranero B ropuBHaTa Kamepa, KaTo (pyHKIHS OT BI'bja Ha 3aBPTAHE HA KOJSHOBUS Bajl Ha
JIBUTATENs, € €IMH OT Hali-BaXKHHUTE MapamMeTpu TyK. Paborara mu3pa3siBa HOB METOJ 3a aHAJIU3 Ha
TOBa HajisiraHe. BbBeleHO € MOHATHETO KymyJiaTUBeH HaTuCK. KoHIenusra Bce olle He €
MpeAcTaBeHa B Hajdu4yHaTa JuTeparypa. Bbhnpeku ToBa, TS Kopeiaupa ¢ JMHAMHKATa Ha
OTJICISIHETO Ha TOIUIMHA, OMMCaHa B JIUTeparypara karo ¢opmyna Ha Wiebe. 3akioueHusTa OT
TEOPETUUHUTE ChOOpaxKeHHs 0sixa pa3pabOTeHH Bb3 OCHOBA HA PE3YNTATUTE OT U3CIEABAHETO Ha
neuraten. TectoBere Osixa mpoBeAcHH npu yciaoBusaTa Ha 13-pexxumuus ESC tect. BB Beeku
pekuM Ha paboTa Ha JIBUTATeNs ca 3anmucanu 90 nHAMKAaTOpHU rpaduku, KOuTo aasat oomo 1200-
€JIeMEHTHA CTaTUCTUYECKa M3BaJIKa. YCTAaHOBEHO €, Y€ XOAbT Ha KYMYJIATHBHOTO HajsraHe Ha
rOpeHe 3HAYUTEIHO 3aBUCH OT HaToBapBaHeTo Ha jBurarensd. Konkoro mno-ronsmMo e
HATOBAPBAHETO HA JIBUTATEIISA, TOJIKOBA MO-ObP30 € HATPYIBAHETO HA KyMYJIATUBHOTO HAJISITAHE U
KOJIKOTO TI0-BHCOKA € CKOPOCTTa Ha BbPTEHE, TOJIKOBA 110-0aBHO € To. HoBuAT MeTo Ha onucaHue
MOKe Ja ObJe CHILIECTBEH MPHUHOC B CTPEMEXka 3a MojydaBaHe Ha ONTHMATHHM MapaMeTpu Ha
CHBPEMEHHHUTE JIBUTATENH C BHTPEUIHO TOPEHE.

Abstract:
The search for ways to improve the operational properties of internal combustion engines

implies the development of research methods necessary for a more detailed understanding of the
processes taking place in this type of thermodynamic machines. The pressure in combustion
chamber, as a function of the angle of rotation of the engine crankshaft, is one of the most
important parameters here. The work deals with a new method of analyzing this pressure. The
concept of cumulative pressure has been introduced. The concept is not yet represented in the
available literature. However, it correlates with the dynamics of heat release described in the
literature as the Wiebe formula. Conclusions from theoretical considerations were developed on
the basis of the results of the IC engine research. The tests were carried out under the conditions of
the 13-mode ESC test. In each mode of the engine operation, 90 indicator charts were recorded,
which gave a total of 1,200-element statistical sample. It was found that the course of the
cumulative combustion pressure significantly depends on the engine load. The greater the engine
load, the faster the cumulative pressure build-up, and the higher the rotational speed, the slower it
is. The new method of description may be a significant contribution to the pursuit of obtaining
optimal parameters of modern internal combustion engines.

[T.7-7] Sitnik, L.J., Wrébel, R., Andrych-Zalewska, M., lvanov, Z., Dimitrov, R., Mihaylov, V.,
Kinematics of the crank system of the internal combustion engine, AIP Conference
Proceedings Open Access Volume 257018, August 2022, Article number 040006,
International Scientific Conference on Communications, Information, Electronic and
Energy Systems, Ruse, 25 November 2021 through 27 November 2021, Code 182016,
ISSN 0094243X, ISBN 978-073544375-4; https://doi.org/10.1063/5.0100786, Index
SCOPUS

TeopernuHaTa OCHOBa 3a W3YMCIABAaHE Ha JBUTATENIM C BBTPEIIHO TOPEHE Jarhpa oOT
HauanoTo Ha 19-tu u 20-tu Bek. ToBa, pazbupa ce, Oeme npeakoMIioTbpHaTa epa. CienoBarTenHo,
3a J1a CTaHAT Bb3MOXKHHM M3UMCIICHUATA TOTaBa, TPSAOBAIIE Jja ¢ M3I0I3BAT PEaulla OMPOCTIBAHUS.
Jlaec HsaMa TakaBa Hyxkna. Oka3Ba ce o0ade, 4e MOBEUYETO ,,MHOTO HANpPETHAIN " HU3YHCIUTEIHU
WHCTPYMEHTH H3II0JI3BAT CTapW TEOPHH, HETIPOMEHEHU B ,,MOJCPHHUTE  M3YHCIUTEITHU CHUCTEMHU.

19


https://doi.org/10.1063/5.0100786

Ilenta Ha pabGoTara € Ja ce MPEACTaBH METOJ 3a M3YHCIISABAHE Ha IMOJIOXKEHHUETO, CKOPOCTTa U
YCKOPEHUETO Ha OyTaJio B KOJSIHOBHS MexaHM3bM. llopanu reoMeTpuyHaTa 3aBUCHUMOCT Ha
€JIEMEHTHUTE Ha KOJITHOBUSI MEXaHU3bM Ha JIBUTATENS € HEOOXOAMMO J]a Ce U3UHUCIN CTOMHOCTTAa Ha
KHHEMATUYHTE IMapaMeTpH MPe3 MHOTO MAITbK bI'bJ Ha 3aBbpPTaHE Ha KOJsiHOBUA Basl. Ha nmpakTuka
0e3 H3MOJ3BAHETO Ha KOMIIOTPU CpPEICTBAa TaKHBa HW3UYMCICHHMS He ce wu3BbpuBar. llpu
M3MEpBaHUATA Ha JIBUTATENS € MMOKA3aHO, Y€ aHATUTHUYHO M3YHCICHATa TPASKTOpUsS Ha OyTaioTo
MPAKTUYECKH HE Ce pa3jinyaBa OT u3MepeHara. Pasnukure ca B CKOpocTTa Ha OyTajaoToO U HETOBOTO
YCKOpPEHHE, MOCTUTHATO MpH “KJIACHYECKU aHAIMTHUYEH METOJ. Bbhpeku, de ca H3I0I3BaHU
I'BPBUTE YETUPU YJICHA OT TPUTOHOMETPUYHHS pell (OOMKHOBEHO ce M3IOJ3BAaT IbPBUTE [[BA), B
pa3paboTKaTa ca OKa3aHU PA3JIMKUTE B YCKOPEHHETO Ha OYTaIOTO 10 HAKOJIKOCTOTHH MPOLEHTA U
¢dbopmaTa Ha KpuBaTa Ha YCKOPEHUETO, KaTo GyHKIUATA HA BI'bja Ha BbPTEHE Ha KOJITHOBUS Ball.

Abstract:

The theoretical basis for calculating combustion engines dates back to the turn of the 19th
and 20th centuries. This was, of course, the pre-computing era. Therefore, in order to make
calculations possible then, a number of simplifications had to be used. Today there is no such need.
It turns out, however, that most “very advanced” computational tools use old theories unchanged in
“modern” computing systems. The aim of the work is to present a method for calculating the
position, speed and acceleration of a piston in the crank system. Due to the geometrical dependence
of the elements of the engine crank system, it is necessary to calculate the value of the element
from a very small number. It was practically impossible without the use of computers. Hence, the
appropriate dependencies were developed into a power series. Today there is no such need. It has
been shown in the measurements of the engine that the analytical calculated piston path practically
does not differ from the measured one. The differences are in the speed of the piston and its
acceleration achieved in “classical” and analytics method. Despite the fact that as many as the first
four members of the series were used (usually two are used), differences in the acceleration of the
piston up to several hundred percent were shown, and at the same time the shape of the
acceleration curve as a function of the angle of rotation of the crankshaft differed from the
“classic” shape.

9.3. Pe3womera Ha myOJmKkanuuTe ot rpyna ,,I".8%

[T.8-1] S. Stoyanov, V. Mihaylov, Z. Ivanov and R. Radev, System for studying the parameters
of gas solenoid valves, ANNUAL JOURNAL OF TECHNICAL UNIVERSITY OF
VARNA, BULGARIA, 5(2), pp. 112-121, 2021, ISSN 2603-316X, DOI:
https://doi.org/10.29114/ajtuv.vol5.iss2.259 ;

[lenTa Ha HacTosaTa paboTa € J1a ce U3rpaau CTEHJ 3a ONpEeAeIsTHE Ha XapaKTePUCTUKUTE
Ha Pa3JIMYHU ra30BH MHXXEKTOPH OT YETBBPTO MOKOJEHHE, paOOTEIIN NPH YCIOBUS, MAaKCUMAITHO
ONU3KM 10 peaiHuTe pabOTHH. 3a 1ienTa 3a CTeH/1a € U3M0JI3BaHa CTaHJapTHaTa ra3osa ypezaoda ot
YeTBBPTO IMOKOJeHHe U BTeuHeH HedTeH ra3 (LPG) kato pabGornHa teunoct. PazpaGorena e
CUCTEMa 3a MOJAIbpKaHe Ha HAJISITAaHETO Ha U3THYAIUS Ha ra3, paBHO 110 CTOWHOCT Ha HAJISITAaHETO
BbB BCMYKATEIHHS KOJEKTOp Ha JBUTATeN ¢ MpUHyAuTenHo 3anansaHe (SI). M3mom3BanusT ras
LPG ce xommpecupa U BTEUHsBa 3a MOBTOpHa yroTpebda. OcBeH TOBa ce B3eMaT MEpPKH 3a
6e3omacHocT. CTEHIBT OCUTYpsiBa TOYHUTE YCIIOBHS 3a OINpEEIIssHE Ha BIUSHUETO Ha TUAaMEThpa
Ha J103aTa, ABJDKUHATA Ha CBBp3BalllaTa TPHOAa MEXAY MH)KEKTOpa U BCMYKATEIIHUS KOJEKTOD,
TUQepeHIMaTIHOTO HAIATaHe MPEeIn U cJell MHXXEKTOpa U IpyTru (pakTopu, KOUTO BIHSAT HAa TE3U
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XapaKTePUCTUKH, KOUTO MOTAT Ja ObJaT pa3iu4HH NpH HHCTamupaHe Ha LPG cucrema kbpMm
JIBUTATEN C BBTPEIIHO FOpPEHE.

Abstract:

The aim of the present work is to build a bench for determining the characteristics of
different gas injectors of the fourth generation, operating under conditions as close as possible to
real working conditions. For the purpose of the stand, the standard gas system of the fourth
generation and liquefied petroleum gas (LPG) was used as the working fluid. A system has been
developed to maintain exhaust gas pressure equal in value to the pressure in the intake manifold of
a positive ignition (SI) engine. Used LPG gas is compressed and liquefied for reuse. In addition,
safety measures are taken. The bench provides the exact conditions for determining the influence
of the nozzle diameter, the length of the connecting pipe between the injector and the intake
manifold, the differential pressure before and after the injector and other factors that affect these
characteristics, which may be different when installing an LPG system to an internal combustion
engine.

[T.8-2] Nedelcho Ivanov, Zdravko Ivanov, Phases of ignition delay in automotive diesel engine,
Proceedings of International Congress “Motor Vehicles & Motors 2006” - Kragujevac,
2006, MVM20060111, ISSN ISBN86-80581-94-1.

B noxnaga ce I[e(bI/IHI/IpaT (1)aSI/ITe Ha IICpruoaa Ha 3aAbpKAaHC HAa CaMOBB3INNIAMCHABAHC U €
JaacHa MCTOAWKA 3a TAXHOTO OIPCACIIAHC IIPpH HaJIWYUC Ha CKCICPHUMCHTAJIHO OIPCACICHU
HHAWKATOpHA JharpamMa, HaJiiraHC Ha BIIPbCKBAHC U X0 Ha HIJIaTa HAa HHXXCKTOpPA.

YTO4YHEHO € I[e(i)HHPIpaHeTo Ha TpaHUIIUTEC Ha (1)8.3I/ITC Ha HepuoJia Ha 3aAbPKAHC Ha

CaMOBB3IUIAMEHSIBAaHE B AaBTOMOOWJIHMTE [M3€JOBU JIBUTATENM, C L€ Npeuu3upaHe U e
IpeJyioKeHa METOJOJIOTHS 3a TAXHOTO pasrpaHMyaBaHe Ha 0a3ara Ha EKCIEpUMEHTAIHHO
nosiyueHu JaHHu. [Ipennokena e MeToAuKa 3a aBTOMaTUYHO OMpezelsiHe Ha (a3uTe Ha mepuojia
IIpU perucTpanysi Ha 3HaYuTeNleH Opoil mocieoBaTeHu WHANKATOPHU auarpamu. To3u moaxon
JlaBa BB3MOXKHOCT 3a H3CI€[BaHE Ha Te3M TpaHHUIM IpU MPEXOJHH PEKUMU Ha pabora Ha
JIBUTATEIIS.

Abstract:
The report defines the phases of the autoignition hold period and gives a methodology for

their determination in the presence of experimentally determined indicator diagram, injection
pressure and injector needle travel.

The definition of the boundaries of the autoignition hold period phases in automotive diesel
engines has been specified, with the aim of refinement, and a methodology for their
differentiation has been proposed on the basis of experimentally obtained data. A methodology is
proposed for automatically determining the phases of the period when registering a significant
number of consecutive indicator charts. This approach makes it possible to explore these limits in
transient engine operating modes.
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[T.8-3] N. Ivanov, Z. Ivanov, Influence of vapour fuel of work process direct noise level, Zastava,
Kragujevac, Vol.-, No.43, pp. 5-10, ISSN 0352-292X, 2008.

Jlu3enoBuTte MBUTATENN ¢ TUPEKTHO BIPHCKBAHE CE OTIMYABAT C HAW-BHCOKHUTE CH HHBA Ha
IyMOBHU eMucuu. [lopaau Ta3u NMpuUYMHA U3CIICIBAHETO HA BJIMSHUETO HA OTACITHUTE MapamMeTpu
Ha paOOTHUS MPOIEC U HAa BIIPHCKBAHETO HA TOPUBO BHPXY IIyMa BUHArM € OMJIO BayKHA 3ajadya.
EnuH oT mapameTpuTe, HEIOCTaThYHO JHUCKYTHPAH B CIClUAIM3UpaHaTa JIMTEparTypa, €
KOJIMYECTBOTO H3MApEHO TOPHBO TMpe3 Iepuoja Ha 3aJbpXKaHe Ha CaMOBB3IUIAMCHSIBAHE.
[TprumHaTa 3a TOBa € MpaKTHYECKaTa HEBH3MOXKHOCT Ta3u BEJIMYMHA Ja ObJe M3MEpEeHa IMpSKO,
JIOKATO PEaTHOTO i OmpenessiHe ¢ M3BBPIIBA YPEe3 TCOPETHYHU U CMIHPUYHH CHOTHOIICHHUS.
ToBa e KOJIMYECTBOTO M3MAPEHO TOPUBO, KOETO OMPEIeIisi CKOPOCTTa Ha TOPEHETO Ipe3 Mmeproia
Ha OBpP30TO W3rapsiHe, npeamecTrany audysHara my (asza w mpemompesncis TBBPIAOCTTA Ha
pabGotara Ha apuratens. CKOpocTTa Ha HApacTBaHE HA HAIMTAHETO B IWJIMHIbpPA HA JBUTrATEISA
3aBHCH KaKTO OT KOJIMYECTBOTO MOPHBO, BIPHCKAHO [0 BpEME Ha MEepHOJia Ha 3abpKaHe, Taka 1
OT TEPMOJUHAMUYHHUTE ¥ XUAPOJUHAMUYHUTE ITapaMETPU Ha Bb3lyXa B IUJIMHIbPA HA JBUTATEIIS
pe3 TO3U MepHuo. SICHO €, ue KOJUYECTBOTO U3MAPEHO FOPUBO IPE3 TO3U MEPHOI IIIe 3aBUCH HE
caMo OT MmapaMeTpUTe Ha IMOJaBaHETO Ha TOPHUBO, HO M OT OpraHHU3aIUsaTa Ha paOOTHHS MPOILIEC 110
OTHONICHHE HAa HAITAaHETO W TEMIleparypara B MOMEHTA Ha BIPBCKBaHE, CTEICHTa Ha
TypOYJIECHTHOCT Ha BB3AYIIHMS IIOTOK, IPEABAPESHUETO HA TI0JJaBAaHE HA TOPUBOTO U JIp.

[TyOnukamusta TOKa3Ba pE3yJITaTUTE OT U3CJICABAHE BIMSHHETO HA KOJIHYECTBOTO
W3MApEHO TOPUBO Mpe3 NepHoAa Ha 3aabpKaHe HAa CaMOBB3IUIAMCHSIBAaHE BHPXY HUBOTO Ha
JTUPEKTHHS IIyM Ha aBTOMOOWIHU au3enoBu asuratenu D3900 u Perkins Prima 65.

Abstract:
Direct injection diesel engines are distinguished by their highest levels of noise emissions.

For this reason, the study of the influence of individual operating process parameters and fuel
injection on noise has always been an important task. One of the parameters insufficiently
discussed in the specialized literature is the amount of vaporized fuel during the autoignition hold
period. The reason for this is the practical impossibility of measuring this quantity directly, while
its actual determination is carried out through theoretical and empirical ratios. It is the amount of
vaporized fuel that determines the rate of combustion during the period of rapid combustion
preceding its diffuse phase and predetermines the stiffness of the engine's operation. The rate of
increase in engine cylinder pressure depends on both the amount of fuel injected during the hold
period and the thermodynamic and hydrodynamic parameters of the air in the engine cylinder
during this period. It is clear that the amount of vaporized fuel during this period will depend not
only on the parameters of the fuel supply, but also on the organization of the work process in
terms of pressure and temperature at the time of injection, the degree of turbulence of the air flow,
the advance of the supply of fuel etc.

The publication shows the results of a study of the influence of the amount of vaporized fuel
on the direct noise level of automotive diesel engines D3900 and Perkins Prima 65.
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[T.8-4] Z. Ivanov, N. Lvanov, Functional dependence of the noise of the work process on auto-
motive diesel engines, Zastava, Kragujevac, Vol.-, No.43, pp. 22-27, ISSN 0352-292X,
2008.

EnHa OT OCHOBHHUTE 11€7T B Pa3BUTUETO HA IU3EJIIOBUTE JBUTATENIN C JUPEKTHO BIPHCKBAHE
€ pa3paboTBaHe Ha pabOTHH MPOIIECH ¢ HUICKOEMHUCHOHHHM HHBA HA M3TbYBaHMs IIyM. M3xomHuTe
napamMeTpu OOMKHOBEHO ca CKOpPOCTTa Ha TOIUIOOT/AEIISHE, IiejieBaTa TBBHPAOCT Ha paboTa,
ChOTBETHATa TPOIBDKATEITHOCT Ha TMepuoja Ha 3aabpkaHe HAa CaMOBB3ILJIaMEHsBaHE,
KOJINYECTBOTO BIPHCHATO TOpUBO (0OII0 U Mpe3 Hepruo/a 3aIbpKaHe Ha CaMOBB3IIJIAMEHBAHE),
MaKCUMaJIHO HaJIAraHe U TeMIeparypa Ha IUKbJA, JUMHOCT U JIp. B ChIIOTO Bpeme AaHHUTE B
CrieMalii3upaHaTa JuTepaTypa ca HeJJOCTaThYHH 110 OTHOIIEHUE Ha e(heKTa Te3U MapaMeTpH.

B nyOnukamnusita ca nmpeacTaBeHy MPOTHO3HU 3aBUCHMOCTH 32 HUBATa HA M3JIbYBAHUS [TyM
OT pabOTHHSI TMPOIEC HAa ABUTATENI OT (DAKTOPHUTE CKOPOCT HAa HApacTBaHE HA HAJIATAHETO B
IAJIUHIBP, CKOPOCT HAa TOIUIOOTAABaHE M KOJUYECTBOTO HAa BIPBHCKAHOTO TOPHBO IO BpEME Ha
nepuojia Ha 3aJbp)KaHe Ha caMoBB3IUIaMeHsBaHe. I3cneaBaHusara ca TPOBEIECHU IpHU
ABTOMOOWIIHM JTU3EJIOBU JBUTATENH ¢ TUPEKTHO BIpbckBaHe J[3900 u Perkins PRIMA 65.

Abstract:
One of the main goals in the development of direct injection diesel engines is the

development of operating processes with low emission levels of emitted noise. The input
parameters are usually the rate of heat release, the target operating stiffness, the corresponding
duration of the auto-ignition hold period, the amount of fuel injected (total and during the auto-
ignition hold period), the maximum pressure and temperature of the cycle, smoke, etc. At the
same time, the data in the specialized literature are insufficient regarding the effect of these
parameters.

The publication presents predicted dependences of emitted engine noise levels on the factors
of in-cylinder pressure rise rate, heat release rate, and fuel injection amount during the
autoignition hold period. The research was carried out on automotive diesel engines with direct
injection D3900 and Perkins PRIMA 65.

[T.8-5] Z. Ilvanov, N. Lvanov, Zero line of experimental indicator diagrams, Zastava, Kragujevac,
Vol.-, No.43, pp. 36-39, ISSN 0352-292X, 2008.

B 1oknama e wu3ciegBaHO H3MECTBAHETO Ha HYyJIeBaTa JIMHHUA Ha HAJITAaHCTO 34
WHJUKATOPHU OJUarpamMu, IMNIPpUIUHCHO OT (I)I/IBI/I‘{CCKI/ITC 0COOEHOCTH Ha pa60TaTa Ha
MUC30KBAPUOBHA HWHAUKATOP 3a PErUCTPHPAHC H3MCHCHUCTO HA HAJATaHCTO B HUJIIMHABPA Ha
ABUTATCIIA U MPEAYCUIIBATCIIUTC, CBbP3dHU C THAX. Omucan € OTHOCUTEIHO CTaOWMIIEH METOJ 3a
ONpCACIIIHC Ha JEHCTBUTEIIHOTO MOJOKECHHE Ha HYyJieBaTa JIMHUAL. Ilokazanu ca NpuMEpu 3a
IMMPUITOKCHUCTO HAa MECTOAa 3a BI/ICOKOO60p0THI/I ABTOMOOMJIHA JAWU3CJIOBHU JIBUT'aTCIIN.

Abstract:
In the report is researched the displacement of pressure zero line for indicator diagrams

caused by physical features of the work of piezokvarz indicator and pre-amplifiers, attached to
them. A relatively and stable method for determination of the actual position of the zero line is

described. Examples are shown, regarding the application of the method for high rpm automobile
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diesel engine.

[T.8-6] Heanos 3., B. Muxaiinos, A. Kones, Cucmema 3a unouyupane na osucamenu, XVII

Hayuno-mexnuuecka xounghepenyus ¢ mexcoynapoono yuacmue EKO-Bapua, cmp.590-
597, uso. TY-Bapnua, 2011, ISBN - 954 - 20 — 00030

Cuctemata 3a WHAWIUPAHE JaBa BB3MOXKHOCT Ja OBIAaT HM3MEpPBAHH BEIUYHHHTE,
HEOOXOMMU 32 ONpe/eIisiHe MMapaMeTpuTe Ha pPaOOTHUS Mpollec Ha aABUraress. Te3u BeIUYMHU
MpEJCTaBIsIBAT OBP3OMPOMEHSIIA C€ TPOIECH 3a YHATO PETUCTpalus Morat Ja ObaaT
M3I0JI3BAHU €UHCTBEHO BUCOKOUYECTOTHHU YCTPOMCTBA.

N3MmepBar ce HAITaHETO Ha ra3oBETE B LWJIMHABPA HA JBUrATElsd, HAJATAaHE HA TOPUBOTO,
XOJ] Ha UrjlaTa Ha BIPbHCKBAUa, MOJOKEHUETO Ha KOJSHOBUS U pa3lpeeUTeIHUS BaJl, HUBAaTa Ha
BUOPOYCKOpPEHHE M IIyM, KAaKTO M ChIBP>KAHUETO HAa TOKCHYHU KOMIIOHEHTH B OTPabOTHIIUTE
razoBe M TUMHOCT. OmNpeaesiHETO Ha T€3W BEIIMYMHU JaBa BB3MOXKHOCT Ja ObJAT M3CICABAHU
3aBHCHUMOCTHUTE Ha TapaMeTPHUTE Ha pabOTHHUSA MPOIEC BbPXY paboTara Ha ABUTATEINS.

Pa3zpaborenaTa cucrema oTroBapsi Ha ChbBPEMEHHHUTE U3UCKBAaHUS KbM TO3U BUJ amaparypa.
HeitHuTe KOMNOHEHTH MPUTE)KAaBaT BUCOK KJac HAa TOYHOCT. M31on3BaHUTE BB3IPUEMATEIIN €A C
MPUHYIUTEITHO OXJIAKJAHE W C€ MOHTHPAT B OTACIIHH, CICIHAIHO MU3PA00OTEHH OTBOPH, KOETO
JlaBa BH3MOXKHOCT Jla ObJaT M30MpPaHNU MECTa 32 MOHTaX, JaBallld Hail-100pa MpeCTaBUTSITHOCT
Ha IOJYYECHHUTE pE3yJITaTH. XapakTepuUCTUKUTE Ha u3noi3Banute ALl HambJIHO OTroBapsT Ha
M3HMCKBaHUATA 32 U3MepBaHe Ha npoiecute, mpotudany B JIBI'. Te uma paszpsn 12 bit u ckopoct
Ha JUCKpeTH3anusi copTyepHO yIMpaBisBaHA B 3aBHCHUMOCT OT JUHAMHKATa Ha H3CJIEIBAHUTE
IIPOLIECH.

[T.8-6] lvanov Z., V. Mihailov, A. Kolev, Engine indexing system, XVII Scientific and technical
conference with international participation ECO-Varna, p.590-597, ed. TU-Varna, 2011,
ISBN - 954 - 20 — 00030

The indexing system makes it possible to measure the quantities necessary to determine the
parameters of the engine's work process. These values represent rapidly changing processes for
the registration of which only high-frequency devices can be used.

Gas pressure in the engine cylinder, fuel pressure, injector needle travel, crankshaft and
camshaft position, vibration acceleration and noise levels, as well as the content of toxic
components in the exhaust gas and smokiness are measured. The determination of these values
makes it possible to study the dependences of the parameters of the work process on the operation
of the engine.

The developed system meets the modern requirements for this type of equipment. Its
components have a high level of accuracy. The receivers used are forced-cooled and installed in
separate, specially made holes, which makes it possible to choose mounting locations that give the
best representation of the results obtained. The characteristics of the ADCs used fully meet the
requirements for measuring the processes taking place in the DWG. They have a discharge of 12
bits and a sampling rate controlled by software depending on the dynamics of the investigated
processes.
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[I.8-7] Heanoe 3., B. Muxaiinos, A. Kones, Hszcredosamencka cucmema 3a onpeoeisine
eKoJlocUYHUme XaAPaKmepucmuky Ha aemomoounnu oeueamenu, XVIII Hayyno-
mexHuuecka KoHgepenyus ¢ mexncoynapoono yuyacmue EKO-Bapna, cmp.502-510, u3z0.
TV-Bapua, 2012, ISBN - 954 - 20 — 00030;

HOCTaBCHI/ITe HOpMI/I OT 3aKOHOIATCJICTBOTO 3a MUHUMYM TOKCHUYHU KOMIIOHCHTHU B
orpabotuiute razose (OI') mpeponpenessT pa3BUTHETO HA JIBUTATSIIUTE C BBTPEIIHO FOPEHE U ca
MPEIOCTaBKa 3a YChBBPIICHCTBAHETO WM. B HacTosmiata ctaTvsl € OIHMCAaHAa W3rpajeHaTa
CHUCTEMa 3a ONPECIITHE HAa CKOJIOTHYHUTE XapaKTEPUCTHKH HA JU3EIOBU IBUTATEIIH U JBUTATEIIH
C BBHIITHO cMecooOpasyBane. Cucremara e u3rpajieHa Ha MOAYJICH I IPUHIIUI ¥ B 3aBHCUMOCT OT
oeJInuTe HA GKCHGPI/IMGHTB,JIHI/ITC N3CJIICABAHUS MOrart aa 6T)IIaT M3II0JI3BAHHU CaMO HAIKOU CIICMCHTHU
oT Hes. M3rpajeHara cucrema jJaBa BB3MOXKHOCT C BHCOKA TOYHOCT Ja OBAAT OMpPEISISTHH
JTUMUTHPAHUTE KOMIIOHEHTH B OTPaOOTHJIMTE T'a30BE€ Ha JBUrATEIUTE C BBTPCIIHO IOPEHE B
CTCHIOBH YyciioBus. [Ipy HEHHOTO CTPYKTypHpaHE ca B3€TH MPEIBUJ HM3UCKBAaHHATA 32
OCUTYpSIBAHE Ha HOPMaJHH YCJIOBHUs 3a padoTa Ha amaparypara ¥ rapaHTHpPaHe TOYHOCTTA Ha
u3MepBanuaTa. C HeliHa TOMOIII ca OIPEC/IEHH €KOJOTHYHHUTE IToKa3aTen Ha asuraren Perking
Prima 65. YcrpoiicTBara 3a GpuiaTpupaHe U oXJiaxaaHe Ha OTPaOOTHIINTE ra30Be J0Ka3axa CBOSITa
C(beKTI/IBHOCT HpI/I OHpGILCJ’IﬂHC Ha YCCTOTHUTC U TOBapHI/I XapaKTepI/ICTI/IKI/I Ha WUW3IIUTBAHUIA
neuraten. Cucremara Moxe na ObJe H3MOJ3BaHA KAaKTO B y4eOHMsI TMpOIEC, Taka U 3a
HaYYHOM3CJIE0BATENICKa padoTa.

[T.8-7] lvanov Z., V. Mihailov, A. Kolev, Research system for determining the environmental
characteristics of automobile engines, XVIII Scientific and technical conference with
international participation ECO-Varna, p.502-510, ed. TU-Varna, 2012, ISBN - 954 - 20
—00030;

The norms set by the legislation for a minimum of toxic components in exhaust gases (EG)
predetermine the development of internal combustion engines and are a prerequisite for their
improvement. This article describes the built system for determining the environmental
characteristics of diesel engines and engines with external mixing. The system is built on a
modular basis, and depending on the goals of the experimental research, only some of its elements
can be used. The built system makes it possible to determine with high accuracy the limited
components in the exhaust gases of internal combustion engines in bench conditions. In its
structuring, the requirements for ensuring normal conditions for the operation of the equipment and
guaranteeing the accuracy of the measurements were taken into account. With its help, the
environmental indicators of the Perkins Prima 65 engine were determined. The devices for filtering
and cooling the exhaust gases proved their effectiveness in determining the frequency and load
characteristics of the tested engine. The system can be used both in the educational process and for
research work.

[T.8-8] Heanos 3., B. Muxaiinos, Bubpayuonno cvcmosnue Ha 2a3o8u eleKmpoMacHumHu
eenmuau, XVIII Hayuno-mexnuuecka xkongepenyus ¢ mexncoynapoono yuacmue EKO-
Bapna, cmp. 511-518, uzo. TY-Bapna, 2012, ISBN - 954 - 20 — 00030;

CpBpeMeHHHUTE TOPUBHU ypenOM Ha JBUTATENIUTE C BRHIIIHO cMecooOpa3yBaHe, paboTemu ¢
ra3oBM TOpUBa BTEYHEH I'a3 NMpOMaH-OyTaH WM METaH, pabOTAT ChbBMECTHO C FOPHBHATa ypenda
Ha JBUTaTens 3a pabora ¢ OCH3MHOBO ropuBo. CHUTHANIHUTE OT CHOTBETHHUTE BB3MPUEMATENH,
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perucTpupamy pexuMa Ha padoTa Ha JBUTATeIsl W ONPEACIANIM BEIMYMHATA Ha LUKIOBAaTa
HOpLUS TOPUBO, C€ 00pabOTBAT OT YNPABIABALIOTO YCTPOWCTBO HA CTaHAAapTHATa TOPUBHA ypeada
Ha JIBUTATENs U C€ KOPUIHpaT 3a paboTa ¢ KOHKPETHOTO Ia30BO TOPHBO OT €IHOILIATKOB
KoHTposep. Taka ¢dopMupaHusi €IeKTPUYECKH HMIYJIC C€ TOoJaBa KbM H3IBJIHUTEIHUS
MEXaHHU3bM, KOWTO MPE/ICTABIABA EIEKTPOMAarHUTEH BEeHTWI. Llen Ha HAcCTOAIMIOTO M3CiIeBaHe €
Jla ce pa3paboTH METOJ 3a ONpeelsHe Ha NMPOABIDKHTEIHOCTTa Ha BPEMETO Ha OTBapsHE U
BpPEMETO Ha 3aTBapsiHE Ha Ta30BHUTE EJEKTPOMATHUTH IO jAedasupaHe Ha BHOPAMOHHHTE
UMITYJICH CIIPSIMO HAayajloTO M Kpas Ha yIpaBisBalMs eJeKTpudyecku mmmysc. Jla ce m3ciensa
HCPAaBHOMCPHOCTTA BbHB (ba3I/IT€ Ha OTBapsAHC MW 3aTBApsAHC HaA KOMIUICKTH TIa30BU
CJICKTPOMAriuTHU BCHTUJIM U CC YCTAHOBHU BJIMAHUCTO HA XO/Ja HAa KOTBATa BbPXY IIPOMAHATA UM.
HpOBeHGHI/ITe nu3cjiacaBaHus I1I0Ka3BaT, Y€ BI/I6paHI/IOHHI/ITe HUMITYJICHU ca TIPCKbCHATH.

Bubparmonnus mporiec 3ano4sa, NpoTHYa U 3aBbPIIBA CAMOCTOSITEIHO JI0 3alI0YBAHETO HAa
cnenBamus. HeroBara ¢opma, ammintyna, MpOIbDKUTEIHOCT M ACKPEMEHT Ha 3aTHXBaHE HE
3aBUCAT OT CBCEJHHTE UMIyJICH. ToBa o3HauaBa, ue e(EKTUBHUTE 3HAYCHHUs Ha
BUOPOYCKOPEHHUETO HE 3aBUCAT OT YECTOTaTa Ha BHPTEHE Ha KOJISTHOBHS Ball HA JIBUTATEINS M OT
TOBapHUS PeXKHUM Ha paboTa, T.e. OT IepuoJa Ha eleKTpudeckus umiryic. [lopaan npexbCHATUAT
XapakTep Ha BUOpPALMOHHMSI MMIYJC JIMIICBAT YCJIOBHUS 3a BB3HMKBAaHE Ha pe3oHaHC. Toa
TBBPJCHHUE € BAJMIHO J0 ONpEAeSieHa YeCTOTa Ha BBPTEHE Ha KOJSTHOBHS BaJl HA JIBUTATENS H
OTIpeNieNieH TOBapeH pexuM. 3a 4decToTH Ha BbpTeHe Hax 4000 1/min e HeoOXxomummo na ce
U3Clie/IBa KOSPUIMEHTa Ha MYJITUIUTMIMPAHE Ha KOHTpoJepa M Ja C€ OCHI'YpU HEOOXOJUMOTO
BpEMe 3a OTBapsiHE M 3aTBAPSIHE HA Ta30BHUTE €JICKTPOMArHUTH O3 MpEernoKpuBaHe 3a M30ArBaHe
Ha EBEHTYAJIHU HEXXEJaH! PE30HAHCH M OT TaM BJIOIIABaHE KAYECTBOTO Ha TOPUBOIIOJABAHE.

[IpennoxeHusAT MeToN 3a ompeaeisHe (asuTe Ha OTBapsHE M 3aTBApsSHE Ha Ta30BUTE
CJIEKTPOMArHUTH TI03BOJISIBA C BUCOKA TOYHOCT Jla CE€ OMpPEAETH BEIMYMHATA HAa TE€3M BPEMEHA.
BuOpanoHHUAT CUTHaAI € MEXaHUYHO QWITPUPAH OT HEXKEJaHW CMYILaBallld BUOpAMU U SCHO
MMoKa3sBa MOMCHTHUTC Ha OTBApsAHEC W 3aTBapsHC. I/I3CJ’IC)1BaHI/I$[Ta CC HU3BbpIIBAT B
eKCIUIOATAallMOHHU YCJIOBUS TpH paboremr JBuraren 0e3 HEOOXOJUMOCT OT JEMOHTaX Ha
U3CIIEeIBAHUTE €JIEMEHTH.

[T.8-8] lvanov Z., V. Mihailov, Vibration state of gas electromagnetic valves, XVIII Scientific and
technical conference with international participation ECO-Varna, pp. 511-518, ed. TU-
Varna, 2012, ISBN - 954 - 20 — 00030;

Modern combustion systems of engines with external mixing, working with gaseous fuels
LPG or methane, work together with the combustion system of the engine for operation with
gasoline fuel. The signals from the corresponding receivers, registering the mode of operation of
the engine and determining the magnitude of the cyclic portion of fuel, are processed by the control
unit of the standard fuel system of the engine and are adjusted for operation with the specific gas
fuel by a single-board controller. The electrical impulse thus formed is fed to the executive
mechanism, which is an electromagnetic valve. The aim of the present study is to develop a
method for determining the duration of the opening time and the closing time of the gas
electromagnets by dephasing the vibration pulses relative to the beginning and end of the control
electric pulse. To investigate the non-uniformity in the opening and closing phases of sets of gas
solenoid valves and to determine the influence of armature stroke on their change. Research has
shown that the vibrational pulses are interrupted.

The vibrational process starts, runs and ends on its own until the next one starts. Its shape,
amplitude, duration, and attenuation decrement are independent of adjacent pulses. This means that
the effective values of the vibration acceleration do not depend on the frequency of rotation of the
crankshaft of the engine and on the load mode of operation, i.e. of the period of the electric pulse.
Due to the discontinuous nature of the vibration pulse, there are no conditions for resonance to
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occur. This statement is valid up to a certain engine crankshaft speed and a certain load mode. For
rotation frequencies above 4000 1/min, it is necessary to examine the multiplication factor of the
controller and to ensure the necessary time for opening and closing the gas electromagnets without
overlapping to avoid possible unwanted resonances and hence worsening the quality of fuel supply.

The proposed method for determining the opening and closing phases of the gas
electromagnets allows to determine the magnitude of these times with high accuracy. The vibration
signal is mechanically filtered from unwanted disturbing vibrations and clearly indicates the
moments of opening and closing. The tests are carried out in operating conditions with a running
engine without the need to dismantle the tested elements.

[T.8-9] 30pasxo Heanos, Heoenuo Heanos, Haonvoicnu mpenmenus Ha KOJISIHO8 84Jl C OMYUMAHE

nooamausocmma Ha onopume, Hayunu mpyoose Pycencku ynugepcumem-2012, m.51,
c.4, cmp.56-63, uzo. Pycencku Ynusepcumem , 2012, ISSN 1311-3321.

Ornucan MeToA 3a Ompe/eNsiHe Ha aKCHAITHUTE BUOpAllMK HA KOJITHOBUS Basl, Bb30y/IE€HU OT
ra3oBd W UHEpUMOHHM cuid. [lpu wu3umcieHusita ce B3eMa IMpPEABHJA CHOTBETCTBHETO Ha
CTPYKTypaTa Ha OCHOBHUTE Jarepu Ha LUJIMHAPOBHS OJIOK U Tpuu3MepHara ¢popMa Ha KOJISTHOBUS
Bajl. CraTHCTUYECKaTa HEOINpPEAENEHOCT Ha IbJIHOONOPHHUS KOJSHOB BaJl CE€ pa3KpuBa upe3
U3IOJI3BAHETO HA TpaHC(HEPHU MATPHUIIH.

B to3u noxnan ce tperupa npodiaema 3a Bb30y)KJaHETO HAa OCEBH TPENTEHHUS B KOJISHOBUS
BaJ MOJ ACWCTBUETO HA paJyaliHaTa U TaHTEeHIMAIHATa CHUJIH, ChOTBETHO Z u T, AeiicTBaiiu BEpXy
KOJIEHaTa Ha KOJISTHOBHUS Bai. [lox neiicTBre Ha Te3W CHIIM JaJIeHO KOJSIHO ce aedopMupa, Kato
Hape] C OCTaHAJIUIe MPEeMECTBaHUs, OCHOBHUTE IIMHKU HA KOJSIHOTO MOJydyaBaT M MPEMECTBAHMUS
[0 OCTa Ha KOJISIHOBHS Baj, pa3jMKaTa MEXIy KOUTO JaBa OCEBOTO IPEMECTBAHE Ha J1aJICHOTO
KOJISIHO, HApU4aHo olle “numa”e” Ha KOJIIHOTO. OCeBOTO IMpEeMECTBaHE Ha JaJeHOTO KOJISHO IIe
ce SIBU 3a OCTAHAJIMUTE KOJIEHA, CBBbP3aHU C HEro KaTo HAaTOBApBAIlO IO OCTAa HA KOJITHOBUS Ball.
AKO cHIuTe NPEIU3BHUKBAIM “IUIIAHETO” HA PA3IiIekKIaHOTO KOJSHO CE MEHAT M0 XapMOHUYEH
3aKOH WJIM M300110 ca NPOMEHJIMBH, TO € SICHO, Y€ T€ Ile€ MNPEAU3BUKAT NPUHYJIEHU OCEBU
TPENTEHUsI B CHCEAHUTE KOJEHAa. YJOOHO € BIUSHHUETO Ha OCEBOTO IpeMeCTBaHe Ha
pa3rIekXaaHOTO KOJISTHO BbpPXY ChJIECTHUTE KOJIEHA Jia Ce MPEICTaBU ChC €1Ha cuila A, neiicTBaiia B
OCEBO HAIIpaBJICHHE, KOSATO Jla € EKBUBAJIECHTHA II0 OTHOIIEHHWE HA OCEBOTO IIPEMECTBAHE Ha
KOJISTHOTO OT paJlalHUTEe U TAaHT'€HLIMAIHU PEaHO IeUCTBAIM CHUIIH.

CrnenoBarenHo, BBIIPOCHT 3a Bb30yXk/1aHE HAa OCEBU TPENTEHHs B KOJITHOBUS Bajl C€ CBEX/A
JI0 OTIPEIENIIHETO HA OCEBUTE MPEMECTBAHMSI HA OTAEIHUTE KOJEHA MOJI IEUCTBUE HA PaJlUaIHUTE
Y TAaHTE€HITUATHUTE CHIIH.

[TpennoxkeHUsAT aaropuThbM MOXE J1a C€ W3MBJIHU CaMO C HU3MOJI3BaHE HA W3YMCIHUTEIHA
TEXHMKA, IpPUTEKaBalla 3HAUYUTEIEH W3YUCIHUTENEH pecypc. JlOCTOMHCTBO Ha MeToAa €
BB3MOKHOCTTA 32 TOYHO OTpe/ieNisiHE Ha Bb30YKIalUTe CUJIH 110 TEOPETUYEH BT IIPU YCIOBUE, Ue
MOJEN'BT Ha KOJISHOTO ObJie eKCIEPUMEHTAIHO YTOUHEH 3a pasriieXJaHHs JBUraTesl OT e/Ha
CTpaHa U OT Jpyra, ako eKCIEPUMEHTAIHO Ca ONpEeNIEHH KOPaBUHUTE U HA OCHOBHUTE JIATEPH.
TakaBa Bb3MOKHOCT HE ChILIECTBYBA ITPH HUTO €IMH OT U3BECTHUTE HU JIOCETA METOAM.

[I.8-9] Zdravko Ivanov, Nedelcho Ivanov, On long oscillations of a crankshaft with
consideration of the compliance of the supports, Scientific works Ruse University-2012,
vol.51, p.4, p.56-63, ed. University of Rousse, 2012, ISSN 1311-3321.

Described method for determining the axial vibrations of the crankshaft, excited by gas and
inertial forces. The calculations take into account the correspondence of the structure of the main
bearings of the cylinder block and the three-dimensional shape of the crankshaft. The statistical
uncertainty of the full-thrust crankshaft is revealed through the use of transfer matrices.
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This paper addresses the problem of the excitation of axial vibrations in a crankshaft under
the action of radial and tangential forces, Z and T, respectively, acting on the crankshaft journals.
Under the action of these forces, a given knee is deformed, and in addition to the remaining
displacements, the main necks of the knee also receive displacements along the axis of the
crankshaft, the difference between which gives the axial displacement of the given knee, also
called "breathing" of the knee. The axial displacement of a given knee will appear to the other
knees connected to it as loading along the axis of the crankshaft. If the forces causing the
"breathing™ of the knee in question vary according to a harmonic law or are variable at all, it is
clear that they will cause forced axial oscillations in the adjacent knees. It is convenient to
represent the influence of the axial displacement of the considered knee on the adjacent knees by a
single force A acting in the axial direction, which is equivalent with respect to the axial
displacement of the knee by the radial and tangential actually acting forces.

Therefore, the question of excitation of axial oscillations in the crankshaft is reduced to the
determination of the axial displacements of individual knees under the action of radial and
tangential forces.

The proposed algorithm can only be executed using a computational technique possessing a
significant computational resource. The merit of the method is the possibility of accurately
determining the excitation forces in a theoretical way, provided that the knee model is
experimentally specified for the considered engine on the one hand, and on the other hand, if the
stiffnesses of the main bearings are also determined experimentally. Such a possibility does not
exist in any of the methods known to us so far.

[T.8-10] H.Usanos, 3.Heanos, Tenzomempupane naorvicHume 0ehopmayuu Ha KOJIIHOBUSL 6A,
Hayunu mpyoose Pycencxu ynusepcumem-2012, m.51, c.4, cmp.64-70, uzo. Pycencku
Yuueepcumem , 2012, ISSN 1311-3321.

MetoauTe 3a mpecMATaHEe Ha OCEBUTE TPENTEHHs Ha JBUTATEIUTE C BBTPEIIHO T'OPEHE Ce
Oa3upar Ha OINpeaeseH AOIMYCKaHHs, ONpPOCTABAllld pa3dyeTHUTE AWHAMUYHM Mojenu. [Ipu ToBa
TOYHOCTTA Ha OIICHSABAHE Ha HAKOM MapaMeTpy Ha cucTeMaTa (HalmpuMep oceBara MOJaTIUBOCT Ha
YIIOPHUTE JIarepu, AeMiipupaneTo, Bb30yKIaHETO U Jp.) € HeyAoBaeTBopuTenHa. Creasa ChIIo /1a
ce oTOenexu, ye OOJIIMHCTBOTO OT MapaMeTPUTE Ha TPENTAIIUTE CUCTEMH ca CIIydaifHU BETUUYUHU
C OIpeleNeHa JUCIEpCHs Ha OTAEIHUTE CH 3HA4YEHUS OTHOCHO MAaTEMAaTU4ECKOTO OYaKBAHE.
[Topanu ToBa 0coOeHO 3HaueHUE MPUIOOMBAT EKCHEPUMEHTAIHHUTE H3CJIEIBAaHUS Ha OCEBUTE
TPENTEHHUs HAa ONUTHU U TJIAaBHM KOpPAaOHM JBHUraTelid C 1€l MpOBEpKa Ha pa3BUTHETO Ha
TPENTeHMsTa B JIaJieHaTa YCTaHOBKA U 3a HaOMpaHe Ha cTaTHdecka MHQopmMaius, Heo0XoauMa 3a
YTOUHsIBAaHE Ha IpECMATAHUATAa Ollleé B CTaaus Ha npoekTtupane. llen Ha Ta3m paszpaborka e
ONHCAaHHETO Ha ch3ganeHara B Jjabopatopus 610M Ha karegpa TTT mnpu TY-Bapua
eKCIIEpUMEHTAJICH OMHUTEH CTEH] 3a W3CJe/BaHEe Ha MapaMeTpUTe Ha OCeBUTE (HAATbKHUTE)
TPENTEHUS B IBUTATEIUTE C BBTPELIHO FOPEHE.

C KOHCTpyUpaHHsS H3MMUTATEIEH CTEHJ € Bb3MOXKHO MCIEABAHETO Ha IapaMeTpuTe Ha
OCEBUTE TPENTEHUs, YTOYHSIBAHETO HA CBHTBETHUTE [MHAMUYHM MOJEIM M W3CIEIBAaHE Ha
BB30Y)KJaHETO UM OT ra30BUTE U MHEPLUOHHM CHJIH, JefCTBAlllM BbPXY €AHa OyTallo-IMJIMHIPOBA
rpyna Ha eKCIIepUMaHTAIHUs JBUTaTeNl. AKO € He0OXOIMMO UCIIEBAHETO Ha OCEBUTE TPENTEHUS
Ha aBTOTPAKTOPHUTE JABUraTeNH, CE PEeMaxBa YIOPHUS Jlarep U MEXIUHHUS Basl. Peanuzupanust
CTEH/] € YHUKaJIeH 0e3 aHaJIor B TEXHUYecKaTa JIuTepaTypa.

[T.8-10] N. lvanov, Z. lvanov, Strain measurement of the longitudinal deformations of the
crankshaft, Scientific works Ruse University-2012, item 51, p. 4, p. 64-70, ed. Ruse
University, 2012, ISSN 1311-3321.
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Methods for calculating axial oscillations of internal combustion engines are based on certain
assumptions simplifying the calculated dynamic models. At the same time, the accuracy of
estimating some parameters of the system (for example, the axial compliance of thrust bearings,
damping, excitation, etc.) is unsatisfactory. It should also be noted that most of the parameters of
oscillating systems are random variables with a certain variance of their individual values
regarding mathematical expectation. Because of this, the experimental studies of the axial
oscillations of experimental and main ship engines acquire special importance in order to verify the
development of the oscillations in the given installation and to gather static information necessary
for specifying the calculations already at the design stage. The purpose of this development is the
description of the experimental test bench created in laboratory 610M of the TTT department at
TU-Varna for researching the parameters of axial (longitudinal) oscillations in internal combustion
engines.

With the constructed test bench, it is possible to study the parameters of the axial oscillations,
specify the corresponding dynamic models and study their excitation by the gas and inertial forces
acting on a piston-cylinder group of the experimental engine. If it is necessary to study the axial
oscillations of autotractor engines, the thrust bearing and the intermediate shaft are removed. The
realized stand is unique without analogue in the technical literature.

[T.8-11] H.Usanos, 3.Heanos, Ycykeawu mpenmenus na ousenosu osueamenu /5800 u JI15800,
Hayunu mpyoose Pycencku ynusepcumem-2012, m.51, c.4, cmp.71-77, uzo. Pycencku
Yuusepcumem , 2012, ISSN 1311-3321.

JIMHAaMMYHOTO M3CIIeBaHE HAa ABUTATEINTE C BBTPEIIHO FOPEHE € CBBP3aHO C OIPEIEIISIHETO
Ha PE30HAHCHUTE KoJieOaHUs M MOPOJEHUTE MPHU TSIX TUHAMHYHU HampexxeHus. [IporHosupanero
Ha YCYKBAalIUTE TPENTEHUs € HeoO0XoauMo, KakTo mpu arperarupanero Ha [IBI', Taka um mpu
HErOBOTO YCHBBPILIEHCTBAHE C 11€J1 MOBUIIIABAHE HA MOILIIHOCTTA, HA/IEXKHOCTTA, 00E3UIyMIBAHETO U
apyry. ChIIEBPEMEHHO B U3IMOI3BAHUTE AUCKPETHN TMHAMUYHU MOJENIN HA JIBUTaTENsl U arperara
KaTo LAJI0 MMa OIpeJielieHa anpruopHa HHPopMalus (OTHOCHO MOJATIMBOCTTa HA KOJITHOBUS Ball,
NPUBEJCHUTE MacH Ha €MH KOJSIHO-MOTOBUJIKOB MEXaHU3bM, Bb30YKJIaHETO U AeMI(UPaHETO Ha
TPENTEeHUATa, B3aUMHATa Bpb3Ka C OCTAaHAINTE BUJOBE TpenTeHus u ap.). [lopaau tasm npuynHa
ce Hajlara €KCIEepHMMEHTAIHOTO U3CJEIBAHE HAa YCYKBalIWTE TpenTeHus Ha arperatute ¢ JIBI 3a
MOJIyYaBaHETO Ha JEHCTBUTEIIHUTE OUHAMUYHU HANpeXeHWs B KOJISHOBUS BAJIONPOBOA U 3a
YTOYHSBAHE MApaMETPUTE HA TUCKPETHUS JUHAMUYECH MOJEI.

HepaBHOoMepHOCTTa Ha BBPTEHE B NpEIHUS Kpaill Ha KOJISHOBUS Bajl C€ CHEMa ChbC
CEeM3MHMUHHUS BB3IIpUEeMaTesl Ha HepaBHOMEpHOCT Ha BbpTeHe T BD Ha ¢upmata HBM —
'epmanuss u 4ype3 uU3MEpUTENIEH YCWIBaTeNl Cce I[0JaBa KbM pETUCTpHpallara CHCTEMA.
Bwanpuemarenar e 3a MakcuMaiHa amiuiutyna 3 [deg], KaTo 4YyBCTBUTENHHUS MY €JEMEHT €
MOCTOBa CXeMa OT MHAYKTUBHU Bb3IpPHUEMATENH, PErMCTPUPALIN OTHOCUTEIHOTO 3aBbpTaHE Ha
CEM3MUYHMS AUCK OTHOCHO KOpITyca Ha BB3IPUEMATEINs, KOWTO B CiIy4asl C€ CBbP3Ba KbM IPEAHMUS
Kpail Ha KoJsHOBHS Baj. CHHTE3MpaHHsl €KCIIEPUMEHTAJeH CTeHJ 3a YCYKBAIlll TPENTeHUs Ha
nsuraten 115800 moxe 1a ce u3mon3Ba 3a oleHKa e(peKTUBHOCTTA HA HOBOPA3paObOTEHU TracuTeNu
Ha TpenTeHe OTHOCHO MOTOpHaTa (opMa Ha TpenTeHe. Y TOYHEHH ca apaMeTpUTe Ha JUHAMUYHUS
MO/JIeNl HEOOXOIMMHM 32 TPAaBWJIHUTE BrpakJaHUs Ha JIBUTATENs U 3a HEroBaTa pa3BOiHA JEHHOCT.
C romsiMa JOCTOBEPHOCT Ca YTOYHEHH OOJACTUTE Ha TpHiIoxkeHus Ha asuratenute J[5800 u
JII5800 ¢ mameH racuten Ha TpENTeHEe, KaTo ce OTOeNnsI3Ba, 4e 3a HAKOH MPHUIIOKEHUS
(MHIyCTpHAJIHU BrpaXKAaHUsI) TE€ HE ca HEOOXOJUMHU OT SIKOCTHA IJIeTHA TOYKA 3a KOJITHOBUS BaJl.

[T.8-11] N.lvanov, Z.lvanov, Torsional oscillations of D5800 and DP5800 diesel engines,
Scientific works Ruse University-2012, vol.51, p.4, p.71-77, ed. Ruse University, 2012,
ISSN 1311-3321.
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The dynamic study of internal combustion engines is related to the determination of resonant
oscillations and the dynamic stresses generated by them. The prediction of torsional oscillations is
necessary, both in the aggregation of the DVG, and in its improvement in order to increase the
power, reliability, noise reduction and others. At the same time, in the used discrete dynamic
models of the engine and the unit as a whole, there is certain a priori information (about the
compliance of the crankshaft, the reduced masses of a crank-motor fork mechanism, the excitation
and damping of oscillations, the mutual relationship with other types of oscillations, etc.). For this
reason, the experimental study of torsional oscillations of diesel engines is necessary to obtain the
actual dynamic stresses in the crankshaft and to specify the parameters of the discrete dynamic
model.

The unevenness of rotation at the front end of the crankshaft is taken with the seismic sensor
of unevenness of rotation type BD of the company HBM - Germany and is fed to the recording
system through a measuring amplifier. The receiver is for a maximum amplitude of 3 [deg], and its
sensitive element is a bridge circuit of inductive sensors registering the relative rotation of the
seismic disk about the housing of the receiver, which in this case connects to the front end of the
crankshaft. The synthesized DP5800 motor torsional vibration test bench can be used to evaluate
the performance of newly developed vibration dampers on motor vibration shape. The parameters
of the dynamic model necessary for the correct embeddings of the engine and for its development
activity have been specified. The areas of application of the D5800 and DP5800 engines with a
given vibration damper are specified with great confidence, noting that for some applications
(industrial installations) they are not necessary from a strength point of view for the crankshaft.

[T.8-12] Zdravko lvanov, Mitko Stoyanov, Noise emission levels of small capacity internal
combustion engine power units, Applied Researches in Technics, Technologies and
Education, Vol. 1, No. 1, 2013, pp.6-13, ISSN 1314-8788 (print), ISSN 1314-8796
(online).

B paspaboTkara ce n3cieaBaT H3IbYBAHUTE HUBA HA 3BYKOBO HAJISTaHE W HUBA HA 3BYKOBA
MOIIHOCT HAa MOTOPHU TPUOHHM pabOTEIM C MAJONUTTPAKHU ABUTATENH C BBTPEIIHO TOpPEHE.
Mertonia Ha u3cieBaHe BKIOYBA U3MEPBAaHUS MPU XapaKTEpHU peXUMH Ha paboTa Ha JBUTATE,
OTNIMYABAIllld C€ C MUHUMAJIHHUTE M MaKCHMallHW HHBa Ha IIyMOM3IbuBaHe. B pesynratr Ha
U3CIIeIBAHE CIIEKTPOTrpaMUTe Ha IIymMa ce QOpMylnupar TIpernopbKH 3a U3IMON3BaHE Ha
BB3MOKHOCTUTE 3a HamalliBaHEe Ha HUBATa Ha IlIyMa 4pe3 MEPONpHATHS Mo 00e3lIyMmsBaHE Ha
pa60THaTa MalmyHa W OITUMH3UPAHC pa6OTHI/I${ nmponec Ha ABUTraTreisd 4Ype3 MCETOAUTC Ha
AKyCTHYHOTO TIPOEKTHUPAHE.

AHanm3a Ha pe3yNTaThTe OT M3MEpBaHE Ha HUBATa HA 3BYKOBO HAIIATAHE W OIPEENsTHE Ha
IIryMoBaTa XapaKTePUCTHKA TOKa3Ba, Y€ MOTOPHUTE TPHUOHU 3aJBHKBAHH OT MAaJOIUTPAXKHU
JABUTaTC]Ii C BLTPCIIHO TOPEHE Ca HWMHTCH3UMBCH H3TOYHUK Ha MIIYyM. To3u BUJA MaAIIIMHHU CE
XapaKTepu3upaT ¢ TOBa, Y€ ca MaJorabapuTHH, CHIIECTBYBAT CTPOTH M3UCKBAHUS 32 MHUHUMATHO
TEIJI0O U IIOopaJnu TOBA TPYAHO MOTaT Ja CC mpujarat e(beKTI/IBHI/I MCPOIIPUATHA 3a O6€31HYM$IBaHe
Yype3 NOMBIHUTENHU cpeicTBa. KbM To3u dakT TpsOBa Aa ce mpubaBu U 0OCTOSATEICTBOTO, Ue MPH
paboTa, YOBEK ce HaMHpa B HEMOCPEICTBEHA OJIM30CT A0 M3TOYHHKA HA IIYM.

AHanu3a Ha pe3yaTaTHTE OT WU3MEpPBAHHUATA 32 OINpEAesTHE Ha IIYMOBUTE XapaKTEPUCTUKH
HA MOTOPHUTE TPUOHM TIOKA3BaT TIOTEHIMAI 332 HAMaJTHE Ha [IyMOW3IBYBAHETO Ype3
ONTUMM3UpPAaHE HA KOHCTPYKIUATA U KOMITAHOBKATa Ha W3JIEJHETO, ONTHMHU3UpPAaHE Ha PaOOTHHS
nporiec Ha JBUTATeNs Ha 0a3a CIIEKTPATHOTO pa3MpeieiicHHe M M3IOJI3BaHE Ha METOJUKHU 3a
HaMaJIIHC Ha IIyMa OT paGOTHI/IH mponecC Ha ABUTATCIIA B €Talla HA HCTOBOTO IMPOCKTUPAHC.

Abstract:
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In the development, the radiated sound pressure levels and sound power levels of chainsaws
operating with small-volume internal combustion engines are investigated. The research method
includes measurements at characteristic engine operating modes, distinguished by the minimum
and maximum levels of noise emission. As a result of researching the noise spectrograms,
recommendations are formulated for using the opportunities to reduce the noise levels through
noise reduction measures of the working machine and optimizing the working process of the
engine through the methods of acoustic design.

Analysis of the results of measuring sound pressure levels and determining the noise
characteristic shows that chainsaws driven by small-capacity internal combustion engines are an
intense source of noise. This type of machines are characterized by the fact that they are small in
size, there are strict requirements for minimum weight, and therefore it is difficult to apply
effective noise reduction measures by means of additional means. To this fact should be added the
fact that when working, a person is in close proximity to the source of noise.

Analysis of the results of measurements to determine the noise characteristics of chainsaws
show potential for reducing noise emissions by optimizing the design and layout of the product,
optimizing the engine's working process based on the spectral distribution and using methods to
reduce the noise from the working process of the engine at the stage of its design.

[T.8-13] 30pasko Heanos, B.Muxaiinos, Mooanen ananusz na eremeHmu om mpaHCnoOpmHama
mexnuka, XIX HAYYO — TEXHUYECKA KOH®EPEHI[UA C MEXJ/[VHAPOI/[HO
VUYACTHUE ,,EKO BAPHA 2013, mom XIX, ISBN 954-20-00030, cmp.195-202, uzo. TY
— Bapna, 2013.

Mopanaust aHaiM3 € MpoLec, NP KOHTO CE€ ONHCBAa €HAa CTPYKTypa 4pe3 HEHHHTE
€CTECTBEHU XapaKTEPUCTUKHU, KOUTO ca 4ecToTa, Aemndupane, u GopMH Ha KoseOaHue, HapeUeHU
MOJH. AHAIN3BT MOXKE Ja ObJie HalIPaBEeH TEOPETUUHO WM €KCIIEPUMEHTAIHO.

[Tpu TeopeTHUHUST MOAAJIEH aHAJIU3 CE pellaBaT YpaBHEHMSITA 3a JBUKEHHE Ha CTPYKTypara.
Korato He € BB3MOXXHO Ja ObJAT MOJy4YeHH TOYHM pEIIEHHs, TOraBa Ce H3I0JI3BaT METOAU 3a
YUCIIEHW MPUOIMKEHMs] KaTO METoJa Ha KpallHUTE eJNeMEHTH WIM MeTOJa Ha TpaHuYHHTE
esleMeHTH. [Ipu excriepuMeHTanHus MOJalleH aHalu3 ONpezesieHa Cuila Bb30yXJIa CTpyKTypaTa B
€JlHa WM HSAKOJKO TOYKH, a U3MEpBaHaTa BEIMUYMHA € OTKJIMKA (peakuusTa) B €1Ha UM MOBEYe
TOYKH, C IeNT Ja Ce CBhCTaBAT dYecToTHO-mpenaBarennu ¢ynkuun (FRF-frequency response
functions), HapuyaHHu olle YeCTOTHH (YHKIMHM Ha OTKJIUKA. [lo-HaTaTpk ce HU3MoJji3Ba IMbPBOTO
HalMeHOBaHMe. MoJaHuTe mapaMeTpu Morat j1a ObJaT onpeaesieH! oT Te3u (PYHKIMM Haii-uecTo
Yype3 METO/IUTE Ha PErPECUOHHHUS aHAIM3.

B macrosmara pa3paboTka ca U3CIEIBAHM BB3MOXKHOCTUTE Ha METOJUTE 3a
eKCIIEpUMEHTAJICeH MOJAJIEH aHalu3 C NPUJIOKEHHE KbM CPAaBHUTEIHO MAaJIKM JIO CPEJHH IO
rojJeMrHa CTPYKTYPH JETalIl U KOMIIOHEHTH OT aBTOMOOMJI.

[T'.8-13] Zdravko lvanov, V. Mihailov, Modal analysis of elements of transport technology, XIX
SCIENTIFIC -  TECHNICAL CONFERENCE  WITH  INTERNATIONAL
PARTICIPATION "ECO VARNA 2013", volume XIX, ISBN 954-20-00030, p.195-202,
ed. TU - Varna, 2013

Modal analysis is the process of describing a structure by its natural characteristics, which
are frequency, damping, and modes of oscillation. The analysis can be done theoretically or
experimentally.

In theoretical modal analysis, the equations of motion of the structure are solved. When exact
solutions cannot be obtained, then numerical approximation methods such as the finite element
method or the boundary element method are used. In the experimental modal analysis, a certain
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force excites the structure at one or several points, and the measured value is the response
(reaction) at one or more points, in order to compile frequency-transmission functions (FRF-
frequency response functions), also called frequency functions of responded. In the following, the
first name is used. Modal parameters can be determined from these functions most often by
regression analysis methods.

In the present work, the possibilities of experimental modal analysis methods with
application to relatively small to medium-sized structures, details and components from a car are
investigated.

[T.8-14] 3o0paséxo Heanos, B.Muxaiinos, Memoo 3a usmepsane Ha wiym npu O8ueamenu ¢
evmpewHo 2opene, XIX HAYYO - TEXHUYECKA KOH®EPEHIUA C
MEK][VHAPOIIHO YYACTHUE ,,EKO BAPHA 2013 *, mom XIX, ISBN 954-20-00030,
cmp.203-212, uzo. TY — Bapna, 2013.

Pa3paboTen e MeTox 3a M3MepBaHE U aHAJIM3 HA IIyM OCHOBAaBAIll C€ HA MPSKOTO U3MEPBaHE
Ha 3BYKOBOTO HaisraHe. ArapaTHara 4yacT Ha CHCTEMaTa BKIIOYBA MHKPO(GOHHHU KarlCyIH,
yCUJIBAaTENN U PErucTpHUpaia anaparypa. Pazpaborenu ca METOAMKH 3a IpeBapuTeIHa 00paboTka
Ha CKCIIEpUMCHTATHHUTE JaHHHW, NPEMaxBaHEe Ha CIy4allHU TPEUIKH IPH pPErucTpanusiTa Ha
CUTHAJINTE, U3TJIAXKIaHEe HA IUarpaMHUTEe M CTPYKTypHpaHe Ha 0a30BUTE MACHBH C JJAHHU.

AmnHanu3a Ha 3BYKOBHUSI CHTHAJl CE M3BBpIIBA Ype3 LudpoBa 00paboOTKa Ha PETUCTPUPAHUTE
JAaHHA W BKJIIOYBA MOIYJIH 32 HUPPOBO (QHUIATpUpaHE OO MPAKTUYECKH HEOTPaHWYCH Opoi
XapMOHHMIIM, YECTOTEH aHajiW3 B JIGHTH C OTHOCHUTENHA IIOCTOSIHHA IIMPUHA, ONpeNesissHe Ha
IIYMOBH XapaKTEPUCTHKH MO TEXHUYECKH METOA B CBOOOJHO 3BYKOBO IIOJIE M IIOKa3aTesl Ha
HacoyeHocT. OCHOBHO MpPEJUMCTBO HAa METOJla C€ sIBSIBAa HEroBaTa M3KIIIOYUTETHA I'bBKABOCT U
3HAYUTEITHA BH3MOKHOCTH 32 TUPEKTHO U3CIIeIBAaHE HA 3BYKOBOTO HAJISTaHE.

[T.8-14] Zdravko lIvanov, V. Mihailov, Noise measurement method for internal combustion
engines, XIX SCIENTIFIC - TECHNICAL CONFERENCE WITH INTERNATIONAL
PARTICIPATION "ECO VARNA 2013", volume XIX, ISBN 954-20-00030, p.203-212,
ed. TU - Varna, 2013.

A method for measuring and analyzing noise based on the direct measurement of sound
pressure has been developed. The hardware part of the system includes microphone capsules,
amplifiers and recording equipment. Methods have been developed for pre-processing the
experimental data, removing random errors in the registration of the signals, smoothing the
diagrams and structuring the basic data arrays.

The analysis of the sound signal is carried out by digital processing of the recorded data and
includes modules for digital filtering up to a practically unlimited number of harmonics, frequency
analysis in bands of relative constant width, determination of noise characteristics by a technical
method in a free sound field and a directivity indicator. The main advantage of the method is its
extreme flexibility and significant opportunities for direct sound pressure research.

[T.8-15] Heanoeé 3., B. Muxaiinos, X. Mepcunxos, [llymosu xapaxmepucmuku Ha 2a308u
enekmpomacHumuu eenmuau, XIX Hayuno-mexnuuecka KoHghepenyus ¢ mexncoyHapoOoHO
yuacmue ,,EKO BAPHA 2013 °, mom XIX, cmp.213-222, uzo. TY — Bapua, 2013, ISBN
954- 20-00030;

OmnpeneneHy ca IMIYMOBUTE XapaKTEPUCTHKH HA KOMIUIEKTH €JEKTPOMAarHUTHU BEHTUJIH OT
ropuBHA amaparypa 3a pabora Ha JIBI' ¢ Breunen ras mponan-Oyran. M3BbpiieH e cekTpaieH
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aHaJ M3 HAa HUBAaTa Ha 3BYKOBO HaJsTaHe M HUBATa Ha 3BYKOBAa MOIIHOCT NIpH paboTra Ha
MH)KEKTOPUTE TI0 YECTOTHA XapakrepucTuka. [lomydeHn ca cTOMHOCTHTE HA KOPUTHPAHHUTE IO
¢uiTHp A HUBaA Ha apaMeTpHUTe Ha 1ryma. PazpaboreH € HOB MeToJI 32 00paboTKa Ha JaHHU OT
IIYMOBH U3MEpPBaHUs1, OCHOBABAI ce Ha H(ppoBa 00paboTKa HA IUPEKTHO U3MEPEHOTO 3BYKOBO
HaJIsIraHe, MO3BOJIABAIL M3CIEIBAHETO HA XapMOHUYHH CHCTABIISABAIIM B CIIEKThpa Ha IIyMa OT
NPAaKTHYECKH HEOTPAHUYCH MOPSIBK.

[TpoBenenuTe u3caeqBaHMs MOKA3BAT, Y€ 3BYKOBUTE CUTHAIIM Ca CTPOTO MEPUOJUMYHA U UMAT
UMITYJICEH XapakTep. Te 3amouBaT 1 3aBbpIIBAT O HAYAJIOTO Ha CIIEABAIIMS UMITYJIC, IPH KOETO
YCIIOBHS 33 PE30HAHC HE CHIIECTBYBAT M NPU U3MUTAHUATA HE Ca PErHCTPUPAHH PE30HAHCHU
spneHnd. CIeKTpUTe Ha HUBATa Ha 3BYKOBO HaJsiTaHE M HUBaTa Ha 3BYKOBAa MOIIHOCT ca
HernpekbcHaTH. OCHOBHUTE XapMOHHUIM MMAIM ONpEeAessAla pojisi B CyMapHHTE HHMBA Ca C
YECTOTH B TEPLIOKTABHH JICHTH B uarna3ona oT okoyio 1000 Hz no okono 7000 Hz. YcranoBeno e
€IHAKBO CIEKTPAJHO pPa3NpeleNieHne Ha IIyMma, MOPOJCHO OT €JHAKBHTE KOHCTPYKLIMH Ha
eNIeKTpOMarHuTuTe. Hanuyuero Ha BHCOKO HMBO Ha 3BYyKa Ha JajieHa 4ecToTa MOXe Ja Objae
U3II0JI3BaHO KAaTO JMArHOCTUYEH IapaMeTbp 3a TEXHOJOTMYHOTO M EKCIUIOATAlMOHHOTO
CBhCTOSIHME Ha Ta30BUTE EJIEKTPOMArHuTH. VI3cieBaHETO Ha IIYMOBUTE XapaKTEPHUCTUKUA U
CIEKTPUTE Ha Ia30BH €JIEKTPOMArHUTH, pabOTeIM B eKCIIIoaTaluus O MO3BOJIMIO pa3paboTBaHe
Ha CHCTEeMa 3a aKyCTUYHA JIMarHOCTHKA, OCHOBABAIIA C€ PE3YJATATUTE OT XapMOHUYHHS aHAJIH3.

[T.8-15] lvanov Z., V. Mihailov, H. Mersinkov, Noise characteristics of gas electromagnetic
valves, XIX Scientific and technical conference with international participation "ECO
VARNA 2013", volume XI1X, p.213-222, ed. TU - Varna, 2013, ISBN 954-20-00030;

The noise characteristics of sets of electromagnetic valves from combustion equipment for
LPG operation with liquefied propane-butane gas have been determined. A spectral analysis of the
sound pressure levels and the sound power levels during the operation of the injectors by frequency
response was performed. The values of the filter A-corrected levels of the noise parameters were
obtained. A new method for processing data from noise measurements has been developed, based
on digital processing of directly measured sound pressure, allowing the study of harmonic
components in the noise spectrum of practically unlimited order.

The conducted research shows that the sound signals are strictly periodic and have an
impulse character. They begin and end by the beginning of the next pulse, where resonance
conditions do not exist and no resonance phenomena were recorded in the tests. The spectra of
sound pressure levels and sound power levels are continuous. The fundamental harmonics having a
determining role in the total levels have frequencies in ter-octave bands ranging from about 1000
Hz to about 7000 Hz. A uniform spectral distribution of the noise caused by the uniform designs of
the electromagnets was established. The presence of a high sound level at a given frequency can be
used as a diagnostic parameter for the technological and operational condition of gas
electromagnets. The study of the noise characteristics and spectra of gas electromagnets operating
in service would allow the development of a system for acoustic diagnostics based on the results of
the harmonic analysis.

[T.8-16] 30pasxo Heanos, B.Muxaiinos, @opmu na xoredanue na yuiurnopos ook, XIX HAY40
— TEXHUYECKA KOH®EPEHIHA C MEK/[VHAPOIHO YYACTHUE ,,EKO BAPHA
2013, mom XIX, ISBN 954-20-00030, cmp.223-232, uzo. TY — Bapua, 2013.

I/ISCHGI[BaHGTO Ha ILC(I)OpMaLII/IOHHOTO CbCTOSAHUC HA KOHCTPYKHOUHUTC CC U3BHBpPHIBA C LCI
OomnmpeaAcIIHE Ha MAKCUMAJTHUTC TUHAMWYHU HAIIPEIKCHUS, IIOPOJACHU OT Pa3IMYHU SABJICHUA, UMalll
PC30HAHCCH XapaKTep. Hape;[ C SAKOCTHHUTC XapaKTCPUCTUKH, TC3U ABJIICHHUA HWMAT IMPAKO

33



OTHOILLIEHHE KbM HAAEKHOCTTa HA MAIIUHWUTE, MPEIU3BUKBAWKM NPOMSHA B IEOMETPHUATA Ha
JeTaiInTe, MosiBa Ha HEChbOCHOCT, @ OT TaM MOBHUIICHH MEXaHMYHU 3ary0M W M3HOCBaHE, KaKTO U
NOBMIIEHHU BUOpanuu U 1ryM. M3Mosa3BaHETO Ha JUHAMUYHM MOJIENIN 3a U3CJE/BaHE, B CIy4auTe
Ha JIETAlIM ChC CIIOKHA KOH(UTypamus, KaTo IMJIMHAPOB OJIOK, HMJIMHIAPOBA IJ1aBa, Kamak Ha
KapTep U Jp. ca HENPUJIOXKHUMH, [IOPaJNU CPAaBHUTEIHO TrOJsIMaTa MOTPELIHOCT Ha PE3yJITaTUTE B
CJICZICTBHE TEXHOJIOTHATA HA JUHAMUYHOTO MozenrpaHe. OCHOBHUTE MPOOJIEMH MTPU TaKbB MOAXO0]
ca CBBpP3aHH CBbC CJIOXKHOCTTa Ha OIpEeeNsHe Ha MPHUBEJCHUTE MAacCOBH M €JIaCTHYHHU
XapaKTEPUCTHKH MPH ChCTABSIHE HA JUCKPETHUTE IMHAMHYHHN MOJICIH.

[TpoBeneHO € TEOPEeTHYHO M EKCIEPUMEHTAIHO H3Cie[BaHe Ha GopMuTe Ha KoyiebaHWEe Ha
IWIMHAPOB OJIOK OT ABHrareln ¢ BhTpemHo ropeHe Perkins Prima 65. Cp3gageHusT MoJen € cbe
clI0’KHa (popMa M 3HauMTeNleH Opoil MHXXEHEPHU KOMIIOHEHTH, KOETO OrpaHN4YaBa Bb3MOXKHOCTUTE
3a umsnon3ane Ha MKE. M3ciensanusita npoBENEHHM BBPXY OINPOCTEH MOJEN IIOKa3BaT, 4e
SJIMMUHUPAHETO Ha HIKOU €JIEMEHTH OT MOJieJla KOUTO HE BIUSAAT Ha KoJjeOaTesHUs Hpolec, He
BJIMSIC BBPXY PE3YJITATHTE OT CHMYJIAIMOHHOTO U3CJIEIBAHE.

Pesyntarure OT TEOPETUYHOTO MpEeCMsATaHE C€ M3MOIA3BAaT IPU EKCIEPUMEHTAIHOTO
u3cnensane. C TsAXHAa MOMOIN CE€ OMpEAETSAT MecTara 3a MOHTHUpPaHE Ha BB3NPHEMATEIUTE 3a
BUOpallMM M PErucTpUpaHe Ha JIOKAJHUTE aMIUIMTYIU, KaKTO M OIpelesiiHe Ha MecTaTa Ha
Bb3HTe. [lomydyenure ¢popmu Ha KoiebaHWE CHBMAAAT C TE3H OT CUMYJIATUBHUTE MPECMSITAHUS.
CpenHaTta ¥ MakcUMaJlHaTa Tpellika IpU ONpeeNsHe Ha COOCTBEHUTE YECTOTH IO ChOTBETHUTE
dbopmu Ha Kosiebanue ca chboTBETHO 4.1% 1 8.5%.

[T.8-16] Zdravko lvanov, V. Mihailov, Forms of vibration of a cylinder block, XIX SCIENTIFIC -
TECHNICAL CONFERENCE WITH INTERNATIONAL PARTICIPATION "ECO
VARNA 2013", volume XIX, ISBN 954-20-00030, p.223-232, ed. TU - Varna, 2013.

The study of the deformation state of the structures is carried out in order to determine the
maximum dynamic stresses caused by various phenomena having a resonant character. Along with
the strength characteristics, these phenomena have a direct relation to the reliability of the
machines, causing a change in the geometry of the details, the appearance of misalignment, and
hence increased mechanical losses and wear, as well as increased vibrations and noise. The use of
dynamic models for research, in the case of details with a complex configuration, such as cylinder
block, cylinder head, crankcase cover, etc. are inapplicable, due to the relatively high error of the
results as a result of the dynamic modeling technology. The main problems with such an approach
are related to the complexity of determining the reduced mass and elastic characteristics when
composing the discrete dynamic models.

A theoretical and experimental study of the vibration forms of a Perkins Prima 65 internal
combustion engine cylinder block was conducted. The created model has a complex shape and a
significant number of engineering components, which limits the possibilities of using FEM.
Studies conducted on a simplified model show that eliminating some elements of the model that do
not affect the oscillatory process does not affect the results of the simulation study.

The results of the theoretical calculation are used in the experimental study. With their help,
the places for mounting the vibration receivers and registering the local amplitudes, as well as
determining the locations of the nodes, are determined. The resulting oscillation shapes match
those of the simulation calculations. The average and maximum error in determining the natural
frequencies for the respective forms of oscillation are 4.1% and 8.5%, respectively.

[T.8-17] H.Usanos, 3.Heanos, Yucien memoo 3a anaius Ha coocmeenume 4ecmomu u popmu Ha
konebanus, Hayunu mpyoose Pycencku ynusepcumem-2013, m.52, c.4, cmp.47-53, u30.
Pycencxu Yuusepcumem , 2013, ISSN 1311-3321.
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3a u3cneqBaHe Ha JUHAMUYHHUTE SIBJICHUS B MAalIMHHUTE arperatd OT TUIIA JIBUTATEN C
BBTPEIIHO TOpeHe — paboTHa MamuHa (aBTOMOOWJ WM Jpyra TpaHCIOpTHA MallnHa), ce
U3I0JI3BaT JMCKPETHU JMHAMMYHM MOJENU. B TexHuueckaTta nureparypa W B JMTeparypara Io
YHCJICHN METO/M Ca OMUCAHU PEIHIIa METOAM 32 ONpeeNITHe Ha COOCTBEHUTE YeCTOTH U (popMu Ha
kosiebanue. ['osiMa gacT oT Te3u METOM ca MAaTPUYHH, KOETO TU MpaBHU YA0OHHU 3a IIPOrpaMUpPaHE,
yIECHSIBAMKH MO TO3W HAYMH MU3YHCIUTEIHUA Ipolec. Bcekn oT MeToaute paboTH ¢ OmpeesneHo
MHOXecTBO 0T MaTpuuu. Llen Ha pa3zpaboTkara € fa ce aganTupa MeTo/la Ha BEPHIKHUTE ApOOH 3a
orpeneNsiHe Ha COOCTBEHHMTE 4eCTOTH M (OpMH Ha KojeOaHMEe Ha MEXaHWYHHUTE CHCTEMH KbM
U3MCKBAHUATA HA ChbBPEMEHHATA W3YUCIUTENIHA TEXHUKA, OTYUTANKU OCOOCHOCTUTE HA YHCIIEHUS
METOJ U Ha YECTOTHUS MIOJIMHOM, 3allMCaH BbB BUJ HA BEPIIKHA JIPO0.

Bwp3MmoxkHOCTHTE 3a peanu3anus Ha PA3IMYHUTE YHCIOBH CHUTYallUd 3aBUCAT OT
U3II0JI3BaHaTa 4eCcTOoTHA (DYHKIMS, ThpceHaTa ¢opMma Ha KonebaHWe Ha JUCKPETHUS JUHAMHYCH
MOJel, THUIA M pa3psJHOCTTa Ha M3MOJI3BaHATAa WM3YMCIUTENHA TexHHUKA. IIbaHusAT Opoil Ha
BB3MOXKHHUTE CUTYyallud HE MOXe J1a Obae onpeneineH. M3cneaBanu ca 3HauuTeNeH Opoil cucteMu
,»JBUraTeJl C BBTPEIIHO TropeHe — pa0oTHa MamMHa“., 3a TAX ca ONpeAe]eHHM NbIHUA Opoi
cOOCTBEHH 4YecTOTH W Gopmu Ha konebanue. 90% oT mpumepure peanusupar cutryauus 1, ThiH
KaTO HaKJOHBT Ha KpHuBa 3 e He3HauuTeneH. CuTyanus 2 ce peanusupa psAIKo U TO B CIy4auTe,
KOTaTO M3XOJHMSAT TUIaBaIll HHTEpBaI € u30paH crernuanHo. CuTyanus 5 10 TO31 MOMEHT aBTOPUTE
HE Ca peau3upajy 3a HUTO eIuH (pU3nYecKku 0OOCHOBAH peasieH AuHaMuueH mojein. Cren npexon
KbM JBOMHA TOYHOCT, cUTyalus 1 ce peanusupa B 99% oT u3ciieBaHUTE TUHAMUYHUA MOJIEIH 32
BCHYKH (OpPMH Ha KoJieOaHHE.

Pa3paboTeHusAT anropuThM 3a peaiau3anys Ha METoJa Ha BEPHYKHUUTE APOOH TO NPaBU €AUH
OT Hali-MOIIIHUTE CPEeACTBAa 3a OIpEJeNssHE Ha COOCTBEHUTE YeCTOTH U (OpMH Ha KojebaHue Ha
JTUCKPETHH JTUHAMUYHHA MOJIeNTH, 00X BAIIall HA MPAKTHKA BCHYKU BH3MOXKHH CITydau.

[T.8-17] N.lvanov, Z.lvanov, Numerical method for analysis of natural frequencies and forms of
oscillations, Scientific works Ruse University-2013, vol.52, p.4, p.47-53, ed. Ruse
University, 2013, ISSN 1311-3321.

Discrete dynamic models are used to study the dynamic phenomena in machine units of the
internal combustion engine type - working machine (car or other transport machine). A number of
methods for determining natural frequencies and modes of oscillation are described in the technical
literature and in the literature on numerical methods. Many of these methods are matrix-based,
which makes them easy to program, thus simplifying the computational process. Each of the
methods works with a certain set of matrices. The aim of the development is to adapt the continued
fraction method for determining the natural frequencies and forms of oscillation of mechanical
systems to the requirements of modern computing technology, taking into account the features of
the numerical method and the frequency polynomial written in the form of a continued fraction.

The possibilities for the implementation of the different numerical situations depend on the
used frequency function, the desired form of oscillation of the discrete dynamic model, the type
and resolution of the used computing technique. The full number of possible situations cannot be
determined. A significant number of “internal combustion engine - working machine™ systems
have been investigated. The full number of natural frequencies and modes of oscillation are
determined for them. 90% of the examples realize situation 1 because the slope of curve 3 is
negligible. Situation 2 is realized rarely, and only in cases where the output floating interval is
specially chosen. Situation 5 so far the authors have not realized for any physically grounded real
dynamical model. After transition to double precision, situation 1 is realized in 99% of the studied
dynamic models for all modes of oscillation.

The developed algorithm for the implementation of the method of chain fractions makes it
one of the most powerful means for determining the natural frequencies and forms of oscillation of
discrete dynamic models, covering practically all possible cases.
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[T.8-18] H.Usanos, 3.Heanos, [lapamempu na ouckpemnu mpenmsuu cucmemu ¢ /IBI, Hayunu
mpyooge Pycencku ynusepcumem-2013, m.52, c.4, cmp.54-61, u30. Pycencku
Yuueepcumem, 2013, ISSN 1311-3321.

EI[Ha OT OCHOBHHUTC 3aJa4i Ha CUHTEC3a HAa MAallIMHCH arperaT C ABUTATECII C B'preI_HHO ropeHe
(IBI'), e Ttaka na ce Bapupa ¢ MacCOBUTE MYy W €JAaCTUYHU IapaMEeTpH, Y€ JIUHAMUYHHUTE
HaHpe)KeHI/ISI BbBB B&HOHpOBOI[a Ha IIOCICOHNA, HOpOI[CHI/I oT ycyKBaHm, 0OCEBU HIIN HaHpe‘-IHI/I
TpPENTEeHUs, 1a ObIaT MUHUMAIHHU U TTO-MaJIKH OT JONYCTUMUTE. B cnienuanusupanara aureparypa
ABTOPUTE TpeJJiaraT pelieHHe Ha Ta3W 3ajJada, Karo MAIIMHHUS arperar ce 3aMeHu C
E€KBUBAJICHTEH, TPUMACOB, JTUCKPETEH Mojield. TOYHOCTTa My CHPSIMO peajiHaTa CUCTEMa 3aBHUCH
U3KJIFOYMTETHO OT HEHHUTE TapaMeTpH U S 3aMEHs C JIOCTaThuHA 3a MPAKTHKATa TOYHOCT CaMo 3a
HSKOHM T10 crieraiHu cucteMu. OCBEH TOBa HE C€ JJaBa Bb3MOXKHOCT 3a BapUpaHe CIPsAMO GopMH
Ha TPENTEHE OT IMO-BHCOK MOpsSabK. DyHKIMOHATHATA 3aBHCHMOCT C€ OKa3Ba 3HAYWTEIIHO I10-
CJIOHA M caMOTO rpaduuHO H3CieBaHe, KOETO Ce IMpeiara OT aBTOPUTE, OPATU TPYAOEMKHUS CU
XapaKTep, HpaBI/I METOJa MAJIKO HpI/IHO)KI/IM Ha HpaKTI/IKa.

Llen Ha HaAcTOsAMIATa pa3pabOTKa € Jja ce JOKaKe Bh3MOKHOCTTA 33 ONTUMAIIHO BapupaHe HA
MAacoOBUTE W €JaCTUYHHM €JIEMCHTH Ha TpenTsAlaTa, JMHECHHA, MHOIOMAacoBa CHCTEMa IO €IUH
napamMeTpp copsiMo Kos ga € ¢dopma Ha TpenTeHe O0e3 Ja ce Hajara ONpOCTsBaHE Ha
MHOTOMacoBaTa cucrteMa (IpHBEXIaHe KbM TPUMAcOBa WJIM IIETMAcoBa), Taka, ye Ja ce u30erHe
HEKEIIaHUSl PE30HAHC C JaJcHa COOCTBEHAa YECTOTa OT YCYKBAIlld, OCEBU WJIM HAIPEUYHU
TPENTEHUS.

Jloka3Ba ce BB3MOXKHOCTTA 3a €JHOMAPAMETPOBO BapHpaHE HAa MACOBHTE WM EIACTUYHU
napaMeTpu Ha JAUCKPETeH, MHOTOMAaCOB, JUHAMUYEH MOJIENI Ha MAllUHHHU arperaTd ¢ ABUTATEN C
BBTPEIIHO TOPEHE C 11e7 M30sArBaHe Ha HEXKEJIaHW PE30HAHCH, 0€3 /1a € HE0OXO0IUMO OMPOCTSIBaHE
Ha cHcTeMaTa /0 TPUMAacoB WM METMacoB AWHaMu4yeH mozen. [lpu ToBa ¢(yHKUIMHTE, KOUTO
TpsiOBa Ja ce M3cienBaT, UMAT CPAaBHUTENIHO ‘MPOCT’ BUJ, KaTO OTOeNs3Bame, 4e TIXHOTO
nporpaMupane € yAoOHO U MPOrpamMHTe UMAT KOMIIAKTEH BUJ M MOTraT Ja ce M3IO0JI3BaT U Mpu
N3CJICABAHC Ha I/IHBapI/IaTHOCTTa N ‘HO'—ITI/I, I/IHBapI/IaHTHOCTTa Ha CO6CTB€HI/I YECTOTHU OTHOCHO
JIaJIcHH MaCOBHU U €JIACTHYHM €JIEMECHTH Ha MHOTOMAaCOBHUTE CHCTEMU.

[T.8-18] N.lvanov, Z.lvanov, Parameters of discrete oscillating systems with DVG, Scientific
works Ruse University-2013, item 52, p.4, p.54-61, ed. University of Ruse, 2013, ISSN
1311-3321.

One of the main tasks of the synthesis of a machine unit with an internal combustion engine
(ICE) is to vary its mass and elastic parameters in such a way that the dynamic stresses in the shaft
of the latter, caused by torsional, axial or transverse vibrations, are minimal and smaller than the
permissible ones. In the specialized literature, the authors propose a solution to this task by
replacing the machine unit with an equivalent, three-mass, discrete model. Its accuracy with respect
to the real system depends exclusively on its parameters and replaces it with an accuracy sufficient
for practice only for some special systems. Furthermore, no variation is allowed with respect to
higher order modes of oscillation. The functional dependence turns out to be significantly more
complicated, and the very graphical study proposed by the authors, due to its laborious nature,
makes the method little applicable in practice.

The aim of the present development is to prove the possibility of optimal variation of the
mass and elastic elements of the oscillating, linear, multi-mass system by one parameter in relation
to any form of oscillation without having to simplify the multi-mass system (reducing it to three-
mass or five-mass), so as to avoid unwanted resonance at a given natural frequency from torsional,
axial or transverse oscillations.
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The possibility of one-parameter variation of the mass and elastic parameters of a discrete,
multi-mass, dynamic model of machine assemblies with an internal combustion engine in order to
avoid unwanted resonances without the need to simplify the system to a three-mass or five-mass
dynamic model is demonstrated. Moreover, the functions to be studied have a relatively 'simple’
form, noting that their programming is convenient and the programs have a compact form and can
also be used in studying the invariance or 'nearly' invariance of eigenfrequencies with respect to
given mass and elastic elements of multimass systems.

[T.8-19] 3.Heanoe , H.Hsanos, Meponpusmus 3a Hamaisaeéane HUBOMO HA WYMA HA OU3ELO6U
osueamenu, Hayunu mpyoose Pycencku ynusepcumem-2013, m.52, c.4, cmp.62-66, u3z0.
Pycencku Ynusepcumem , 2013, ISSN 1311-3321.

JupexktHuss myM oT paOOTHHS MpOLEC € B CHUITHA 3aBUCHUMOCT OT CPEIHOTO €(PEKTUBHO
HaysiraHe. B o0nacTTa Ha HUCKWTE HATOBAapBaHUS ce 3a0elsi3Ba HApaCTBAaHE Ha IllymMa C HapacTBaHe
Ha HaToBapBaHeTo. Clie]] JOCTUTaHEe Ha ONPEEIeH MAaKCUMYM CTOMHOCTHUTE 3all04BaT J1a HaMaJIAT,
KaTo Ta3W TEHJCHIMS C€ 3aJbpKa 10 JOCTUIAaHE Ha IBbJIHO HAaTOBapBaHE. 3aBUCHMOCTTAa Ha
JUPEKTHHSI IIyM OT HaTOBapBAaHETO OTCIa0Ba ¢ HApAaCTBAHE YECTOTAaTa Ha BbPTEHE.

CpaBHsIBaHETO Ha pe3yJaTaTuTe OT paboTaTa HAa JBUTATEIUTE HA CTAMOHAPHU U
HECTAIlMOHAPHU PEXKHUMH, IMOKa3Ba, Y€ MPUYMHATA 32 CIIOMEHATaTa TUITUYHA 3aBUCUMOCT C€ ABIIKH
Ha KOJIMYECTBOTO I'OPUBO, BIPHCHATO B TOPMBHATA KaMepa U MOJArOTBEHO 3a U3rapsHe 10 MOMEHTa
Ha BUAUMOTO ropeHe. Konkoro nepuona Ha 3abpKaHe Ha Bb3IUNIAMEHEHUETO € MO-TOJISIM, TOJIKOBa
[I0-BUCOKH CTOMHOCTH Ha AMPEKTHHS LIyM cie[Ba Ja ce oyakBaT. ChUIECTBYBAT KAKTO (PU3HUHH,
Taka ¥ XMMHYHU (DaKTOpH, Ype3 KOMTO MOXE Ja ce BiHsIe BbPXY NEpHoia Ha 3aJbpiKaHe Ha
BBb3IJIaMEHEHHETo. Jlpyra BB3MOXKHOCT 3a peaylupaHe Ha IIyMa OT TOPUBHUS MpOLEC JaBa
MOJICJIMPAHETO Ha XapaKTepUCTUKaTa Ha BIpPbCKBaHE. ONUTUTE B TOBA OTHOIIEHHE ChHILIO
MOKa3BaT, Y€ C HaMaliiHEe Ha KOJMYECTBOTO FOPMBO, BIPBCHATO Mpe3 MEpHOJia Ha 3aJbpKaHEe Ha
BB3IIAMEHSIBAHETO, C€ HAaMallsi U 3aBUCHMOCTTA Ha IIIyMa OT TOPUBHHUS MPOIIEC OT HATOBapBaHETO,
KaTo ChUIEBPEMEHHO HaMaJlsl U MaKCUMyMa B CpPEJIHUS JUara30oH Ha HaTOBapBaHeE.

MonenupaHeTo Ha XapakTepUCTUKAaTa Ha BIPHCKBAHE, B KOMOMHAIIMA C OpPTaHU3AlMITA HA
cMecooOpazyBaHe Ha JBHUratelns, TpsOBa J1a OCUTYpsiBaT HEOOXOJIMMOTO KOJMYECTBO H3MAPEHO
TOPUBO TIPe3 MEPHUOJIa Ha 3a1bpKaHE HAa CAMOBB3ILUIAMEHSIBAHETO, C 1€ HAMAJIIHE MAaKCUMAJIHUTE
CTOMHOCTH Ha CKOPOCTTa Ha HapaCcTBaHE Ha HAJSTAHETO B LIWJIMHAbpA Ha JBUTATEIS.

[T.8-19] Z.lvanov, N.lvanov, Measures to reduce the noise level of diesel engines, Scientific
works Ruse University-2013, item 52, p.4, p.62-66, ed. Ruse University, 2013, ISSN
1311-3321.

The direct noise from the working process is strongly dependent on the mean effective
pressure. In the area of low loads, an increase in noise with increasing load is noticed. After
reaching a certain maximum, the values begin to decrease, and this trend is maintained until full
load is reached. The dependence of the direct noise on the load weakens with increasing rotation
frequency.

Comparing the results of the engine operation in steady and non-steady modes, it shows that
the reason for the mentioned typical dependence is due to the amount of fuel injected into the
combustion chamber and prepared for combustion until the moment of visible combustion. The
longer the ignition hold period, the higher direct noise values should be expected. There are both
physical and chemical factors by which the ignition retention period can be affected. Another
possibility to reduce the noise from the combustion process is provided by the modeling of the
injection characteristic. Experiments in this regard also show that by reducing the amount of fuel
injected during the ignition hold period, the load dependence of the combustion process noise is

37



also reduced, while also reducing the peak in the mid-load range.

The modeling of the injection characteristic, in combination with the organization of the
mixture formation of the engine, must provide the necessary amount of vaporized fuel during the
auto-ignition hold period, in order to reduce the maximum values of the pressure rise rate in the
engine cylinder.

[T.8-20] 30pasxo Heanos, [ugpos xopexyuonen guimop 3a usmepeane Ha 36YKOB0 HANA2AHE,
XX HAYVHYO — TEXHUYECKA KOH®EPEHIHUA C MEXK/VHAPOIHO VHYACTHE
EKO BAPHA 2014*, mom XX, ISBN 954-20-00030, cmp.468-475, uzo. TY — Bapma,
2014.

Ha ocHoBata Ha KpuMBHTE Ha €IHAaKBa TPBMKOCT € pa3paboTeH IH(POB KOPEKIHOHEH
GbunThp, ChABPKAIL KOPEKIIMOHHU CTOWHOCTH B IIMPOK AIUTMTYACH M YECTOTeH nuana3oH. Toi ce
U3I0JI3BA MIPU ONpPEJENsIHE HAa KOPErMpaHUTEe HUBA HA 3BYKOBO HaJsraHe IPU M3MEpPBAaHUATA Ha
IIYM U OTpa3sBa CyOEKTUBHOTO ()M3MOJIOTMYHO Bb3MpHUEMaHe. 3a MpHiaraHe Ha TakaBa HU(poBa
00paboTKa Ha 3BYKOBHUSI CHTHAJI € HEOOXOAUMO E€KCIIEPUMEHTAIHHUTE JaHHU 32 3BYKOBO HAIIATaHE
Ja ObJIaT PErUCTPUPAHU B PEAIHO BPEME U J1a Ca CTPYKTYPUPAaHU B CbOTBETHU MacUBU. PUATHPBT
JaBa BB3MOXKHOCT 3a €JIHOBPEMEHHAa KOPEKIMsS Ha HHBaTa Ha 3BYKOBO HAJIATAaHE KaKTO IO
YECTOTHA, Taka M IO aMIUIMTyAHA 3aBUCUMOCT. [loBbpXHMHaTa Ha MacuBa CJle€IUd KPUBUTE Ha
€JIHaKBa IPBbMKOCT, KOETO TapaHTHpa MUHUMATHHU OTKJIIOHEHHs M TPEUIKU MpU OMpelesiHaTo Ha
Kopekuuute. HesaBucumo oT pasmonaraeMusiT rojiiM Opoil CTOMHOCTH, 4Ype3 IMOBBPXHUHHA
UHTEpIoNanus GUATHpa AaBa Bb3MOXKHOCT 32 OMpeesiHe KOPEKIUATA TP MPOU3BOJIHU 3HAYCHUS
Ha BXOJHHUTE KPUTEPUU.

Pa3paboreHusar KopekiuoHeH (UATHP MOKPHBA YECTOTHUS W JAMHAMMYHUS AMANa30H Ha
AQHTPOIIOTEHHOTO Bb3IPHEMaHe Ha Iyma. HeroBure rpaHunu ce OmpeneisaT OT U3XOJHUTE JTaHHU
3a EKCIIEPUMEHTAJIHO OIpeAeNIeHUTe KPUBM Ha €JHAaKBa TPbMKOCT, KOMTO OOXBallaT YECTOTEH
nuanasoH ot 20 [Hz] mo 16 000 [Hz]. Cnen uecrota 13 700 [Hz] rpaguieHTa Ha KpUBUTE HapacTBa
3HaunTeNHO. EXcriepuMeHTanHu u3cieaBaHus 3a MOBEACHUETO Ha KPUBUTE 33 YECTOTH MO-BUCOKH
ot 16 000 [Hz] ne ca u3BbpmBaHu. [IpoBeeHOTO BBB Bph3ka C Ta3w pa3paboTKa TEOPETHUHO
W3ClIe[BAHE Ha KpUBHUTE B oOOJacTTa Ha 4ecToTH mo-Bucoku or 16 000 [Hz] moxasma, ue
OYaKBaHWTE KOPEKLIMU B HUBOTO HA 3BYKOBO HaysArane Hanpumep 3a yectora 20 000 [Hz] e 62.177
[dB] 3a kpuBa 3.877 [dB], u 49.12 [dB] 3a xpuBa 100 [dB]. IlocoueHuTe KOpEeKINH 3a 4YECTOTH
W3BBbH KpDUBUTE Ha €IHAKBA TIPBMKOCT Ca C€aMO TEOPETHYHHU, CBABPXKAT TIPEHIKd OT
nupoBH3alMATa Ha TpadUKUTE U OT CTEIEHTA Ha allpOKCUMAIlUs U He TpsiOBa /1a ce U3MOoJ3Bar 3a
00paboTKa Ha eKCTIEpUMEHTAIHU JaHHH.

CroitHOCTUTE KOPEKIIMOHHUS (UITHDP ca CTPYKTYpPHpPaHU B KBaJgpaTHA MaTpHUIla C pa3Mepu
1400/1400. Ta3u pa3MepHOCT Ha MaTpullaTa Cbh37aBa MOBBPXHHHA C I'bCTa CHBKYMHOCT OT
CTOWHOCTH, KOUTO TOYHO KONUPAT U3MEHEHUETO Ha KPUBHUTE Ha €HaKBa IrpbMKOCT. CThIKaTa Ha
Mmatpuliara Ha ¢puiTbpa 1o yecrora € 11.414 [Hz], a no HuBo Ha 3BykoBo Hassrane 0,1 [dB]. Te3u
CTOMHOCTH MoraTr Jaa ObJaT HpOorpaMHO MPOMEHSHH upe3 MapaMerbpa S B 3aBUCHMOCT OT
HEo0X0/1uMaTa TOYHOCT Ha MPECMITaHUATa, pa3NoaraéMusi TEXHUIECKH PECypc U OTpaHUYEHUsITa
3a aHaJlu3 Ha pe3yJTaTuTe Mo Bpeme. ToyHOCTTa Ha OoIpenesssHE Ha KOPEKIUNUTE MPU JIByMepHaTa
anpoOKCHMallUsl Ha MOBBbPXHUHATA MO Gopmyna (8) cnpsMO KpUBHUTE HA €HAKBA T'PBMKOCT € OT
MopsiTbKa Ha HAKOJIKO JIeceTH OT nenuberna u psaako HaaxBwpis 1 [dB]. Te3m orkionenus ca
HE3HAYUTENIHU U MHOTO TO-MaJIKi B CpaBHEHHE C aOCOMIOTHUTE OTKIOHEHMS, IOCOYEHU Ha (ur.5,
¢ur.6 u dur.7.

[Ipu perucrpanusi Ha €KCHEPUMEHTAIHMU JIaHHU 4Ype3 JICHTOBU OKTABHU WJIM TEPIIOKTABHU
aHanu3atopu GuaTHpa pabOTH TIPU 3HAYUTETHO OOJEKUYCHM pPEeKUMH UM 3a TIOBHUIIIABaHE
OBp30JCHICTBUETO HAa W3YUCIUTENHHUS TPOIEC pa3MepuTe Ha MaTpPULMTE Morar jaa OblaaT
MUHUMU3HUPAHHU.
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[T.8-20] Zdravko Ivanov, Digital correction filter for sound pressure measurement, XX
SCIENTIFIC - TECHNICAL CONFERENCE  WITH  INTERNATIONAL
PARTICIPATION "ECO VARNA 2014", volume XX, ISBN 954-20-00030, p.468-475, ed.
TU - Varna, 2014.

Based on the equal loudness curves, a digital correction filter containing correction values in
a wide amplitude and frequency range was developed. It is used in determining corrected sound
pressure levels in noise measurements and reflects subjective physiological perception. To apply
such digital processing of the sound signal, it is necessary that the experimental sound pressure
data be registered in real time and structured in appropriate arrays. The filter enables simultaneous
correction of sound pressure levels in both frequency and amplitude dependence. The surface of
the array follows the curves of uniform loudness, which guarantees minimal deviations and errors
when determining the corrections. Regardless of the available large number of values, through
surface interpolation the filter makes it possible to determine the correction for arbitrary values of
the input criteria.

The developed correction filter covers the frequency and dynamic range of anthropogenic
noise perception. Its limits are determined by the output data of the experimentally determined
equal loudness curves, which cover a frequency range of 20 [Hz] to 16,000 [Hz]. After a frequency
of 13,700 [Hz], the gradient of the curves increases significantly. Experimental studies on the
behavior of the curves for frequencies higher than 16,000 [Hz] have not been performed. The
theoretical study of the curves in the area of frequencies higher than 16,000 [Hz] carried out in
connection with this development shows that the expected corrections in the sound pressure level
for example for a frequency of 20,000 [Hz] is 62.177 [dB] for a curve 3.877 [ dB], and 49.12 [dB]
for a 100 [dB] curve. The specified corrections for frequencies outside the equal loudness curves
are theoretical only, contain errors from plot digitization and degree of approximation, and should
not be used to process experimental data.

The correction filter values are structured in a 1400/1400 square matrix. This matrix
dimensionality creates a surface with a dense set of values that exactly replicates the variation of
equal loudness curves. The frequency step of the filter matrix is 11.414 [Hz], and the sound
pressure level is 0.1 [dB]. These values can be programmatically changed via the parameter S
depending on the required accuracy of the calculations, the available technical resource and the
limitations of analyzing the results over time. The accuracy of determining the corrections in the
two-dimensional approximation of the surface by formula (8) to the equal loudness curves is of the
order of a few tenths of a decibel and rarely exceeds 1 [dB]. These deviations are insignificant and
much smaller compared to the absolute deviations shown in Fig.5, Fig.6 and Fig.7.

When recording experimental data through band octave or tertoctave analyzers, the filter
works at significantly reduced modes, and to increase the speed of the calculation process, the
dimensions of the matrices can be minimized.

[T.8-21] Heanosé 3., B. Muxaiinos, X. Mepcunkos, Onmuuern memoo 3a uzciedséame xood Ha
Komeama Ha 2azoeu  enekmpomacHumuu — eenmuiau, XX Hayuno-mexuuuecka
KOHGepenyus ¢ medxncoynapoono yuacmue EKO-Bapua, cmp.415-422, uzo. TY-Bapha,
2014, ISSN 2367-6299;

[Tpu u3citeBaHe Ha TOPUBOIIOABAHETO HA Ta30BaTa TOPUBHA amapatypa € HeoOXOA|uMO Jia
Ce pasmojara ¢ TOYHOTO 3HAUYCHHE Ha JCHCTBUTEITHUTE MOMEHTH Ha OTBapsiHE W 3aTBapsiHE Ha
ra3oBUTE €NEKTPOMArHUTHU BeHTWIH. [lo0KeHHeTo Ha KOTBaTa Ha €NEKTPOMArHUTa 3aeHO C
JTOIBITHUTEITHUS JPOCEIl ONPEIEIsi ChIIPOTUBIICHUSATA HA BEHTHIIA, & OT TaM M TOYHOTO 3HAUCHUE
HAa IIMKJIOBaTa MOpIus ropuBo. KoHKpeTHaTa MPOIBIKUTETHOCT Ha OTBAPSIHE CE OTpa3siBa MPSIKO

39



Y Ha paBHOMEPHOCTTA Ha TOPUBOIO/IaBaHE IO IUIUH]IPH.

Pa3paborena e yHHKalHa ONTUYHA CHCTEMA 3a OIpeJe/siHe Ha MPEMECTBAHETO Ha KOTBAaTa Ha
ra30BUTE €JIEKTPOMArHUTHH BEHTWIM. M3mon3BaHUTE eleMeHTH paboTsAT B HH(]padepBeHHUs
CHEKTBp Ha CBETIMHATa, KOETO JaBa BbB3MOXKHOCT Ja C€ PErUCTPUpaT HE3HAYUTEIHU
IIpeMecTBaHus Ha KoTBara. PazpaboTeHu ca npouenypu 3a HACTpOWBaHE, TAPUPAHE U TECTBAHE HA
cucremara. C HeifHa Morar fa ObJaT U3BBPIUIBAHU pa3pabOTKH 32 U3CIEABAHE U ONTUMHU3UPAHE
paboTata Ha pa3IMYHU KOHCTPYKLHU EJIEKTPOMArHUTHU BEHTHUJIM, KaKTO W Jla C€ H3Clie[Ba
pPaBHOMEPHOCTTA Ha TOPUBOIOaBaHE MO WIMHIPHU 3a J]aJIeHa TOPUBHA CUCTEMA.

Cw3nazeHa e METO/IMKA 3a MPEABAPUTEIIHA U MTOCIeABAIIN 00pabOTKU Ha EKCIIEPUMEHTATHUTE
JTaHHH, KOSATO I03BOJIsIBA M3IJIAXKJAaHE HAa JAHHUTE U TSIXHOTO CTPYKTYpUPAaHE B MHTETPUPAHU
macuBu. Paborata ¢ TakMBa MacHMBM aBTOMAaTH3UpPa M3YUCIUTEIHHUS TPOLEC U 3HAYUTEIHO
ChKpalllaBa BpeMeTo 3a 00paboTka Ha mporecute. PerucTpupanure nporecu 1aBaT Bb3MOXKHOCT
na OblaT OMpEeNeNIeHH M U3CJIEeIBaHM CKOPOCTTa HAa MPEMECTBAHE HA KOTBATa, YECTOTUTE Ha
Kojie0aTeIHUTE SBJICHUS U Ja ObJaT aHAIM3HPAaHU YCIOBHATA 32 Bb3HUKBAHE Ha PE30HAHCHH
SBIICHUSI B MeXaHW3Ma. Perucrpamusara Ha JaHHUTE C BUCOKA CKOPOCT HA TUCKpPETH3aIUs JaBa
BB3MOXKHOCT Jla ObJaT M3CJIEBAaHU BHCOKOYECTOTHHTE KOJICOATETHU IMPOLECH, OMPEIeNIiKH
TAXHaTa YECTOTa, aMIUIUTY/la U JEKPEMEHTH Ha 3aTUXBAHE.

[T.8-21] lvanov Z., V. Mihailov, H. Mersinkov, Optical method for studying the stroke of the
armature of gas electromagnetic valves, XX Scientific and technical conference with
international participation ECO-Varna, pp. 415-422, ed. TU-Varna, 2014, ISSN 2367-
6299;

When studying the fuel supply of the gas combustion equipment, it is necessary to have the
exact value of the actual opening and closing moments of the gas electromagnetic valves. The
position of the armature of the electromagnet together with the additional throttle determines the
resistances of the valve, and from there the exact value of the cycle portion of fuel. The specific
duration of opening directly affects the evenness of fuel supply by cylinders.

A unique optical system has been developed to determine the armature displacement of gas
solenoid valves. The elements used work in the infrared spectrum of light, which makes it possible
to register minor displacements of the anchor. Procedures have been developed to set up, tare and
test the system. With it, developments can be carried out to study and optimize the operation of
various designs of electromagnetic valves, as well as to examine the uniformity of fuel supply by
cylinders for a given fuel system.

A methodology has been created for preliminary and subsequent processing of the
experimental data, which allows smoothing of the data and their structuring in integrated arrays.
Working with such arrays automates the calculation process and significantly shortens the
processing time of the processes. The registered processes make it possible to determine and study
the speed of moving the armature, the frequencies of the oscillatory phenomena and to analyze the
conditions for the occurrence of resonance phenomena in the mechanism. The recording of the data
at a high sampling rate makes it possible to study high-frequency oscillatory processes,
determining their frequency, amplitude and attenuation decrements.

[T.8-22] Muxaiinos B., 3. Heanoe, @axmop Ha usivueéane HA WymM HA A6MOMOOUNIEH OU3EN08
osueamen, Hayunu mpyoose Pycencku ynusepcumem-2015 m.54 c.4, cmp.136-140, u30.
Pycencku Ynusepcumem , 2015, ISSN 1311-3321,

[IyMbT, WM3IBPYEH OT aBTOMOOWJIHUTE JBHUTAaTEd C BBTPEIIHO TOpPEHE MOXeEe Jnaa Oble

pasriiex/1aH KaTo ChbCTaBEH OT aepOJAMHAMUYEH U CTPYKTYpPEH IIyM. AepOJIUHAMUYHUSAT IIYM C€
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ompezens TIaBHO OT MPOLIECUTE W cucTteMuTe 3a razoobmen Ha JIBI', u ot paborara Ha
JOMBJIHUTETHUTE MEXaHU3MH M CHUCTEMH, OCHUTypsiBaliu paborata Ha jBuratens. Tas3u
CHCTAaBIISBAIA HA OOIIUS [ITyM € 3HAYUTEIIHA [0 MHTEH3UTET U B PEIUIla CIIydau € JOMUHUPAIIA.
HeitHoTOo HMBO ce Hamans 3HAYUTEIHO YpEe3 H3II0JI3BAaHE HA €JIEMEHTH B CMYKATEIHUS U
M3IYCKAaTEJIHUS TPAKT HA JIBUTATENs, KOUTO YPE3 3BYKONOTIIBLIAHE U 3BYKOU30JIallUs 51 CBEXKIAT
10 MUHUMYM. HMBOTO Ha CTPYKTYpHHS IIyM C€ OIpeneiss OCHOBHO OT paOOTHHS Ipoliec Ha
JIBUTATENs, Ype3 HEeroBaTa IUPEKTHA U MHAMPEKTHA CHhCTABISABAIA, pa0OTaTa HAa CUCTEMHTE 3a
razopasnpezesieHue U TOPUBOIIOAaBaHe, yapuTe B XJaOUMHUTE HA KHHEMAaTHYHUTE IBOMKH, KAKTO
U OT o0mwure BHOpanMM HAa €JacCTHYHO OKaueHus jauraren. Crnen wW3moi3BaHE HaA
HIYMO3arNIyIIUTENN 3a peaylupaHe HUBAaTa Ha aepOJMHAMUYEH LIyM, OMpPEIENsIl 3a OOII0TO
IIYMOU3JIbYBAHE CE SIBSIBA CTPYKTYPHUS LIYM.

ABTOMOOUIIHUTE ABUTAaTCIIM U3JIBYBAT IOIYM 4YpE3 BI/I6paIII/II/I Ha CBOUTC IMMOBBPXHUHH, KOUTO CC
pasnpocTpaHsBaT B cpelaTa KaTo 3BYKOBM BBJIHHU. Bpb3kara Mexay BHOpPOCKOpOCTTa Ha
U3TbYBalllaTa HOBBPXHUHA U 3BYKOBAaTa MOIIIHOCT, T€HEpUpPaHa OT BUOPUPAILUTE TIOBbPXHUHHU, CE
ornpeznens oT (pakTopa Ha U3JIbUBaHE, KOUTO OTpa3siBa ePEeKTUBHOCTTA Ha J1a/leHA MIOBbPXHHUHA J1a
H3JIb4YBa 3BYKOBU BBJIHU.

dakTopa Ha H3IBbUBAHE € OCHOBHA AKyCTHYHA XapaKTEepUCTHKAa Ha KOHCTPYKLUATa Ha
JIBUTATEIIUTE C BHTPEIIHO TopeHe. Tol AaBa BB3MOXKHOCT J1a OBb/ie IPOTHO3UPAHO aKyCTUYHOTO
MOBCACHUEC HA ABUIaTCIIA IIPHU PA3JIMUHH CKCIIOATAIUOHHHU PCKUMHU Ha pa60Ta U IIPpU BCIAKAKBU
MEpOTPHUATHS BIMSCIIM BHPXY Pa3BUTHETO Ha pabOTHHUS MpOIEC, KATO OCHOBHA BB30yKaamia
cuia.

OmnpenensiHeTO Ha HUBaTa Ha BUOPOCKOPOCT € U3BBPIIEHO 4Ype3 U3IO0JI3BaHETO Ha
BHCOKOYECTOTHH MHUE30KBaPILIOBU Bb3IPHEMATENN 3a U3MEpPBaHe Ha BUOPOYCKOPEHHE, CIIe/l KOETO
JAaHHUTE ca 00pabOTEHU U CTPYKTYpUpaHHU B TEPLIOKTaBHU JIeHTH. 3cnenBanero Ha ¢akropa Ha
H3JIBYBAHC 34 KOHKPCTHUA ABUIATCII € W3BBPIICHO IMPH YCCTOTHHU W TOBAPHU PCKUMHU B LECIHA
MOIIIHOCTEH JMana3oH Ha padoTa. AHAIU3bT Ha rpadukaTa 3a pakTopa Ha U3IbYBAHE MOKA3Ba, 4e
B 00J1acTTa HAa HUCKUTE 9ecTOTH 710 okoio 500 Hz ce momyuaBaT Hail-HUCKUTE CTOHHOCTH - 32 Ta3u
yecToTHa oO0nacT aemmdupaiiuTe CBOWCTBA Ha KOHCTpyKUMsATa ca Hail-noOpu. ToBa e
OJaronpusATHO MO OTHOLIEHHWE HAa HIYMOM3IBbYBAHETO MOpaau (hakTa, ye Hal-BUCOKUTE HHMBA Ha
XapMOHUIIUTE OT Ta30BUTE CHJIM HA JBHUraTels Ce cpeliaT MMEHHO B TO3M YEeCTOTEH Auana3oH. B
obnacrra Ha quana3ona ot 500 Hz mo 2000 Hz, n ot 4000 Hz 1o 5000 Hz cToiinoctute Ha hakTopa
Ha U3JIbUYBAaHC HApacCTBaT. Tosa IIOKa3Ba, 4Y€ B TC3U AHWAIIA30HU KOHCTPYKIUATA HA IBUTATEIIA HE €
OINITUMU3HPAHA 1O OTHOIICHNEC Ha HEWHHUTE AKYCTUYHU XapaKTCPHUCTHUKU.

[T.8-22] Mihailov V., Z. lvanov, Noise emission factor of a car diesel engine, Scientific works
Ruse University-2015 vol.54 p.4, p.136-140, ed. Ruse University, 2015, ISSN 1311-3321;

The noise emitted by automotive internal combustion engines can be considered as composed
of aerodynamic and structural noise. Aerodynamic noise is mainly determined by the gas exchange
processes and systems of the LPG, and by the operation of the additional mechanisms and systems
ensuring the operation of the engine. This component of the total noise is significant in intensity
and in many cases is dominant. Its level is significantly reduced by using elements in the intake
and exhaust tracts of the engine, which reduce it to a minimum through sound absorption and
sound insulation. The level of structural noise is mainly determined by the working process of the
engine, through its direct and indirect components, the operation of the gas distribution and fuel
supply systems, the shocks in the clearances of the kinematic pairs, as well as the general
vibrations of the elastically suspended engine. After using silencers to reduce the aerodynamic
noise levels, the determinant of the total noise emission is the structural noise.

Automotive engines emit noise through vibrations of their surfaces, which propagate through
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the medium as sound waves. The relationship between the vibration velocity of the radiating
surface and the sound power generated by the vibrating surfaces is determined by the emissivity
factor, which reflects the efficiency of a given surface to emit sound waves.

The emission factor is a fundamental acoustic characteristic of the design of internal
combustion engines. It makes it possible to predict the acoustic behavior of the engine in different
operational operating modes and in any event affecting the development of the work process, as the
main exciting force.

The determination of vibro-velocity levels was carried out by using high-frequency piezo-
quartz receivers to measure vibro-acceleration, after which the data were processed and structured
into tertoctave bands. The study of the emission factor for the particular engine was carried out at
frequency and load modes over the entire power range of operation. Analysis of the radiation factor
graph shows that the lowest values are obtained in the low frequency region up to about 500 Hz -
for this frequency region the damping properties of the structure are the best. This is beneficial in
terms of noise emission due to the fact that the highest levels of harmonics from the engine's gas
forces occur in this frequency range. In the region of the range from 500 Hz to 2000 Hz, and from
4000 Hz to 5000 Hz, the emissivity factor values increase. This indicates that in these ranges the
engine design is not optimized in terms of its acoustic performance.

[I.8-23] Heanoe 3., I'. Yexenos, B. Muxaunos, Memoou 3a onpedensne na ycykéawama
nodamaueocm Ha KoaaHosu eanoge, XXII HayuHo-mexuuuecka KoHpepeHyus c
medncoynapoono yyacmue EKO-Bapua, cmp.426-431, uzo. TY-Bapua, 2015, ISBN-954-
20- 00030;

W3uckBanusATa KbM CHBPEMCHHUTE IBUTATEIM Ca 3a HAMAJISIBAHE HA JIUTPOBUS O0EM, IpHU
3ama3BaHe WJIM yBEJIMYaBaHE Ha MOIIHOCTTA, M HaMajsiBaHE Ha MacaTa Ha CHJIOBHS arperar.
[IspBOTO M3UCKBAHE BOAM /10 YBEIMYaBaHE HA BH30YKIAIIUTE CUJTH, IOKATO BTOPOTO M3UCKBAHE
BOJM /10 HamMaJlsiBaHE Ha JeMrdupaliuTe CBOMCTBA Ha KOHCTpYyKIusATa. B mporeca Ha paboTa
KOJITHOBHUS BaJI C€ HATOBAPBA C PA3JIMYHU IO TOJEMUHA CUJIM OT HAISTAaHETO Ha Ta30BETE U OT
MHEPUUMOHHUTE CHJIM OT Bb3BPAaTHO-TIOCTHIIATEIHO JBUKEIIUTE c€ Macu. Te3u NpOMEHIIUBU CUITU
MpeIM3BUKBAT YCYKBaHE M OrbBaHE Ha Balla, MEXaHWYHM BHUOpanuu. B HIKOM ycIoBHS
YCYKBaIlUTE BUOpallMM MOraT Jia JOMpHHEcAT 0 yMOpa U MOBpea Ha Baja WIH Ja MOBIHUSSAT
HEOJIaronpusaTHO Ha 3aJIBIDKBAIIUTE MEXaHM3MU OT JBUTaTels. 3aToBa TpsOBa Ja ce oOBpHE
roJiIMO BHUMaHHE Ha WU3CIIEBAHETO HA YCYKBaIllaTa MOJaTIMBOCT HA KOJITHOBUTE BajoBe. Ta3u
CTaTHsl ce OTHACS IJIaBHO 3a MyOJMKyBaHaTa IMTEpaTypa 3a U3ClIeIBaHE YCYKBaI BUOpAIIUU Ha
KOJISTHOBU BAJIOBE U METOJIUTE 32 aHAJIN3.

Hampasen e nutepaTypeH 0030p 3a METOAMTE 32 OMpPE/ENSIHE Ha yCYKBaIllaTa MoJaTIMBOCT Ha
koistHOB Ban oT JIBI'. Merona npu KOWTO KOJSHOBHSI Ball € MOHTHpaH B OJI0OKa € CPaBHUTEITHO
JIECEH 3a WM3IMIBIHCHHE M JaBa PE3yJaTaTd ONHM3KH 10 peaTHUTe MapaMeTpu npu pabora Ha
neuratens. OCHOBHO MIPEAMMCTBO € ,9€ He ce n3paboTBa JOIMBIHUTEIHU €JIEMEHTH KbM ONMTHATA
MocTaHOBKA. MoJlamHusl aHaM3, 00XBalla MOYTH BCUYKH OCHOBHU MPOOJIEMH KOUTO CE€ CperiaT
NpU aHaliM3a Ha POTOpHU cucTteMu. OCHOBHOTO MPEIUMCTBO NpPE] OCTAHAIUTE METOJUTE 3a
JUPEKTHO M3UYUCIECHUE € HAMaJIIBaHE Ha BPEMETO M U3UYUCIUTEIHHUTE PECYpCH C JIEK chaja B
TOYHOCTTA Ha M3UMCIeHUATa. To3u (GakT ro HapekJga Ha IIEHTPAITHO MSICTO B pElIaBaHETO Ha
npoOjeMuTe B TMHAMHUKaTa Ha TAaKUBA €JIEMEHTH, KOTAaTO CE€ M3I0JI3Ba TUPEKTHA UHTETpaIusl Ha
ypaBHEHHUATA 3a JBIDKEHHWE. MeToaa M3MbIHEH 4pe3 COQTYEpHHUTE MPOIYKTH € CPAaBHHUTEIHO
JIECEH 3a M3MBJIHEHHE, 3al0TO HE € HY)XHO J1a ce M3paboTBa M W3IMOJ3Ba OMUTHA MOCTAaHOBKA.
Pesynrarure momyueHu upe3 U3UMCICHUSITA Ca JICCHU 3a MMO-HATaThIIHA 00paboTKa, 3a Ch3/IaBaHe
HA JUarpaMd ¥ BHU3YyalHW3alUsi Ha YCYyKBalllaTa MOAATIMBOCT HA PA3IMYHUTE YYacThIM Ha
KOJISTHOBUS BaJl.
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[T.8-23] lvanov Z., G. Chekelov, V. Mihailov, Methods for determining the torsional flexibility of
crankshafts, XXII Scientific and technical conference with international participation
ECO-Varna, pp. 426-431, ed. TU-Varna, 2015, ISBN-954-20-00030;

The requirements for modern engines are to reduce the liter volume, while maintaining or
increasing the power, and reducing the mass of the power unit. The first requirement leads to an
increase in the excitation forces, while the second requirement leads to a decrease in the damping
properties of the structure. In the process of work, the crankshaft is loaded with forces of varying
magnitude from gas pressure and inertial forces from reciprocating masses. These alternating
forces cause twisting and bending of the shaft, mechanical vibrations. In some conditions, torsional
vibration can contribute to shaft fatigue and failure, or adversely affect engine drives. Therefore,
great attention should be paid to the study of the torsional compliance of crankshafts. This article
mainly refers to the published literature on crankshaft torsional vibration research and analysis
methods.

A literature review has been made on the methods for determining the torsional flexibility of
a DVG crankshaft. The method in which the crankshaft is installed in the block is relatively easy to
perform and gives results close to the real parameters when the engine is running. The main
advantage is that no additional elements are made to the trial production. Modal analysis covers
almost all the main problems encountered in the analysis of rotor systems. The main advantage
over other direct calculation methods is a reduction in time and computational resources with a
slight drop in calculation accuracy. This fact makes it central to the solution of problems in the
dynamics of such elements when direct integration of the equations of motion is used. The method
implemented through the software products is relatively easy to implement because there is no
need to make and use an experienced setup. The results obtained through the calculations are easy
to further process, to create diagrams and visualize the torsional compliance of the different
sections of the crankshaft.

[T.8-24] Heanoe 3., B. Muxainos, I. Yexenos, I[lapamempu Ha peyupKyiayusma Ha
ompabomuiume 2azoee NpuU asMOMOOUIHU Ou3enosu ogueamenu, Hayunu mpyodoge
Pycencru ynusepcumem-2017, m.56(4), cmp.52-7, uzo. Pycencxku Ynusepcumem, 2017,
ISSN 1311-332;

Ilenta Ha peuupkyianuaTra Ha OTPabOTHIIMTE ra3oBe € MOJOOpsIBaHE HAa EKOJOTHYHUTE
XapakTepUCTUKU Ha JBUraTels U IO-CIELUATHO IMOHWKABAHE HA a30THUTE OKCUIU (NOX).
CmecBaHeTo Ha BB3AyX M oTpabotunu razoBe (OI') B pa3nuuHO OTHOLIEHHE MPEIU3BHKBA
HaMaJsiBaHe Ha pa3loiiaraeéMoTo 3a MPOTHYaHe Ha XMMUYHHU peakiuu KoamdecTBo kuciopon (O2),
NOCTHIIBALIO B HMIMHABPA Ha J[BI', BceacTBre Ha KOETO MOpaaX BIOLIEHHU YCIOBHSI TOPUBHHUSAT
Ipolec MpoTHYa C pa3BUBaHE Ha IO-HUCKM JIOKalHU TeMmmeparypu. Llen Ha HacTosmeTo
U3CJIe/IBaHE € J1a CE OIpEeNelH ChIbPKaHUETO Ha KUCIOPOJ B CBEXHUS 3apsl MPU aBTOMOOMIIEH
JTU3€JI0B IBUTATEI M HETOBOTO BIIMSHHUE BHPXY 00pa3yBaHETO HA TOKCUYHU KOMIIOHEHTH U TBbPAU
yacTuiM. [IoHM)KaBaHETO Ha TOBa KOJMYECTBO BOJM JI0 HaMmassBaHe chabpkaHuero Ha NOX B
OTpabOTHIINTE Ta30Be, HO ChIbpkaHNeTo Ha BbriepoaeH okcua (CO) u tBbpau vyactuim (PM) ce
noBuiasa. [Ipu 3HauuTenHo HamansBaHe KojiudecTBOTO (2 3amouBa BIIOIIABaHE U Ha
MOIIHOCTHUTE ¥ HMKOHOMHYECKM IIOKa3aTeJd Ha jaBurartens. B Hacrosimero wu3cienBaHe ca
MMPOBEACHN CKCIICPUMCHTAIHN H3CICABAHHA, IIPHU KOUTO KOJIMYCCTBOTO HaA 02, IIOCTHIIBAIIIO B
JIBUTATENIS, CE PETyJiMpa upe3 CUCTeMa 3a PeLUPKYIIalus Ha OTPabOTUIINTE Ta30Be.

HpOBC,Z[GHI/ITC HU3CJICABAHUA B HACTOAIIUAT TpPyAd IOKa3BaT CHUJIHA 3aBUCHUMOCT Ha
JUMUTHPAHUTE KOMIIOHEHTH B OTPaOOTHUIIMTE Ta30B€ OT TOBAa ChIbP)KaHUE Ha KHUCIOPOJ.
Hamanssanero Ha NOX Hail-roisiMo npu CpeAHUTE U BUCOKM HaToBapBaHMs Ha auratens. [lo
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oTHomieHue Ha Bbriepoauus okcua CO u TBepauTe yactuiin PM, HamamnsiBaHe ChIbPKAaHUETO Ha
KHCIIOPOJIT B CBEXKHS 3apsi] OKa3Ba HETaTUBHO Bb3naelcTBUE. [Ipu cpeaHHTe W BHCOKH
HATOBApBaHUWs TOBA BIIONIABAHE HAIXBHPJISI THIIMYHUTE CTOWHOCTH 3a TO3MW JBUTATEN. 3aeqHO C
CO u PM ce HabmoaBa U JI€KO MMOBHUIIABAHE HA YaCOBHS M CIeUU(UIHUS pa3xoj Ha TOPHBO Ha
JIBUTATENIs, HO Th KAaTO TOBA YBEJIMYaBaHE € HE3HAYMTEIHO, TO ONPEICIIIIN 32 TPAaHUIUTE Ha
peLMpPKYIaNus Ha OTPAaOOTHIINTE Ta30BE CE ABSBAT ChIABPKAHUETO HA BBIJICPOJICH OKCHUJI U TBBPIH
YaCTHIIH.

e OcHOBeH (hakTOp MPH PEUUPKYJIAlUATA CE SBSBA CYMapHOTO KOJHYECTBO KHCIOPOJ,
nocThlBaly B Apurarens. HesHauntenHoTo My HaMansBaHe BOJM 10 ps3ka IPOMsSHA B
cpabpxkanueTo Ha NOx B orpaGorunure rasose. B pesynrar Ha wu3cienBaHeTo e
YCTAaHOBEHO, Y€ B 00JacTTa Ha BUCOKMTE HATOBapBaHMsA Ha JBurarens camo 2%
HamaisBaHe Ha O2 Boau 10 3 mbTH HamassiBaHe Ha NOX.

e [lapanenno ¢ HamansBane Ha NOX ce Biomasar rnokasareiaure 3a CO ¥ TBbpAM 4aCTULM.
ToBa BioOmIaBaHE urpae pelaBalia posis I[pPU ONpeleNsHe Ha KOJIMYECTBOTO Ha
0Tpa0OTUIIM ra30Be NOCTHIIBALIM B LIMJIMHABPA HA IBUTATEIIS.

e TemmneparypaTa Ha OTPaOOTHIINTE ra30Be MMOKa3Ba TEHACHLUS Ha HApacCTBaHe, KOSTO ClIe]
JIOCTUTaHE Ha OIpeJesIeH MaKCUMyM 3allouBa OTHOBO Jla HaMmallsiBa, KOETO T'OBOpU 3a
H3KIIIOYUTCIIHO BJIOIIABAaHC YCJIOBHATA HA TOPCHC B HWJIMHABPA HA ABUTATCIIA.

[T.8-24] lvanov Z., V. Mihailov, G. Chekelov, Parameters of exhaust gas recirculation in
automotive diesel engines, Scientific works Ruse University-2017, item 56(4), pp. 52-7,
ed. Ruse University, 2017, ISSN 1311-332;

The purpose of exhaust gas recirculation is to improve the engine's environmental
performance and in particular to lower nitrogen oxides (NOx). The mixing of air and exhaust gases
(CO) in a different ratio causes a reduction in the amount of oxygen (O2) available for chemical
reactions, entering the LPG cylinder, as a result of which, due to deteriorated conditions, the
combustion process proceeds with the development of lower local temperatures . The aim of the
present study is to determine the oxygen content of the fresh charge in an automotive diesel engine
and its influence on the formation of toxic components and solid particles. Lowering this amount
leads to a decrease in the NOx content of the exhaust gases, but the content of carbon monoxide
(CO) and particulate matter (PM) increases. With a significant decrease in the amount of O2, the
engine's power and economic indicators begin to deteriorate. In the present study, experimental
studies were conducted in which the amount of O2 entering the engine was regulated by an exhaust
gas recirculation system.

The research carried out in the present work shows a strong dependence of the limited
components in the exhaust gases on this oxygen content. NOx reduction greatest at medium and
high engine loads. Regarding carbon monoxide CO and particulate matter PM, reducing the
oxygen content of the fresh charge has a negative impact. At medium and high loads, this
degradation exceeds typical values for this engine. Along with CO and PM, a slight increase in the
hourly and specific fuel consumption of the engine is also observed, but since this increase is
insignificant, it is the content of carbon monoxide and solid particles that determine the limits of
exhaust gas recirculation.

* The main factor in recirculation is the total amount of oxygen entering the engine. Its
slight decrease leads to a sharp change in the NOx content of the exhaust gases. As a
result of the study, it was found that in the area of high engine loads, only a 2% reduction
in O2 leads to a 3-fold reduction in NOx.

* In parallel with the reduction of NOX, the indicators for CO and solid particles deteriorate.
This deterioration plays a crucial role in determining the amount of exhaust gases entering
the engine cylinder.
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» The exhaust gas temperature shows an increasing trend which after reaching a certain
maximum begins to decrease again, which indicates an extreme deterioration of the
combustion conditions in the engine cylinder.

[T.8-25] Heanoe 3., P. [Jumumpos, B. Muxaiinos, []. Ilemkxos, Cucmema 3a cmeceane Ha
2aszoee, usnoazeanu xamo eopueo 3a /{BI, Hayunu mpyoose Pycenmcku yHusepcumem-
2018 m.57 c.4, cmp.41-45, uzo. Pycencku Ynueepcumem, 2018, ISSN 1311-3321,;

N3ciieiBaHETO € HACOUEHO KbM H3IOJI3BAHETO U NMOTEHIHANA Ha O1orasa, KaTo aJITepHATUBHO
ropuso oT BEM 3a u3nosns3sane B reHEPATOPHU YCTaHOBKU. M3cenBaHusaTa 10Ka3Bar, 4e pyu HEro
ChABPKAHUETO HA TBBPAM YaCTHULUM W A30THU OKCHUIM CE€ HaMalsiBa 3HAYMUTENIHO, IMOpaiu
U3II0JI3BaHAaTa CXeMa Ha cMecooOpasyBaHe. [IpeaBun usrapsHeTo Ha MeTaH — €JHa OT CbCTABKUTE
Ha Ouorasa, u3pbuBaHUTE B aTMocdepata emucun Ha CO2 ca no-Hucku. Llenrta e na ce usciensa
BJIIMSIHUETO Ha Pa3IMYHUTE KOHIIEHTPALUMU ONOroprBa BbpXY €KOJOIMUYHHUTE XapaKTepPUCTUKHU Ha
aBTOMOOMJIHUTE JIBUTATENH, Jla CE€ ONpPENENsIT ONTUMAJIHUTE M JOMYCTUMHU KOHLEHTpAlMM Ha
cMecTa Ha OMOrOpMBOTO U BJIMSHUETO UM BbPXY MOLIHOCTHO-MKOHOMMYECKHTE IOKa3aTelu Ha
nBuratelns. Ypes npoMsiHa chCTaBa Ha TOPUBOTO €€ LEJIM MOJIEIMpaHe Ha pabOTeH MpoLec 4pe3
BB3/ICHCTBUE BBbPXY HAKOM OCHOBHM HETOBHM IIApaMETPU KaTO: MAaKCHMaJlHA TeMmIeparypa Ha
LUKBJIA, IPOABIDKUTEIHOCT HAa TOPEHETO, CKOPOCT HA HAPACTBAHE HA HAJIATAHETO U JIp.

IIpencraBeHa e cucrema 3a CMECBaHE Ha METaH U BBIJIEPOJEH ABYOoKuC. CucTemara 1o3BoJisBa
[I0Jy4aBaHE HA Pa3JIMYHU KOHLEHTpPAllMM Ha €JIIEMEHTUTE B CbcTaBa Ha Ouorasza. ToBa e
HE00X0/IMMO 32 OIpeJIeIsIHe Ha JONYCTUMUTE TPAHULU U TapaHTHpaHe Ha HOpMajHaTa paboTa Ha
JIBUTATENIUTE, IPU 3a]1a/IeHU eKOJIOTMYHU napamerpu. O6opyiBaHETO MOXKe J1a Obe U3MOI3BAaHO
3a pa3lIMpsiBaHe Ha eKCIIepUMEHTalIHATa JISMHOCT B HACOKa MpuOaBsiHe Ha JOIBIHUTEIHU Ia30Be
3a monoOpsiBaHE Ha EKOJOTMYHUTE TMoka3zatenu. CucremaTra IpHUTeXaBa Bb3MOXHOCT 3a
TOPUBOINO/JaBaHe, YOBJIETBOPSBAILO M3UCKBaHMITA 3a paboTa Ha JBUTATENS NpPHU Pa3IUYHU
YECTOTHU U TOBAPHU XAPAKTEPUCTUKH.

[T.8-25] lvanov Z., R. Dimitrov, V. Mihailov, D. Petkov, System for mixing gases used as fuel for
DVG, Scientific works Ruse University-2018 vol.57 p.4, p.41-45, ed. University of Ruse,
2018, ISSN 1311-3321;

The research is focused on the use and potential of biogas as an alternative RES fuel for use
in generator sets. Research has shown that with it the content of solid particles and nitrogen oxides
is significantly reduced due to the used mixing scheme. Given the burning of methane — one of the
components of biogas, CO2 emissions emitted into the atmosphere are lower. The aim is to
investigate the influence of different concentrations of biofuels on the environmental
characteristics of car engines, to determine the optimal and permissible concentrations of the
biofuel mixture and their influence on the power-economic indicators of the engine. By changing
the composition of the fuel, the aim is to model a working process by affecting some of its main
parameters, such as: maximum temperature of the cycle, duration of combustion, speed of pressure
increase, etc.

A system for mixing methane and carbon dioxide is presented. The system allows obtaining
different concentrations of the elements in the biogas composition. This is necessary to determine
the permissible limits and guarantee the normal operation of the engines, with set environmental
parameters. The equipment can be used to expand the experimental activity in the direction of
adding additional gases to improve environmental performance. The system has the ability to
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supply fuel, satisfying the requirements for engine operation at different frequency and load
characteristics.
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