
PEUEH3llil 
Bbpxy n 11cepTammHeH TPYll 3a np11n o611saHe Ha o6pa3oBaTe Ha 11 Hayt:rna cTe­

neH ,.llOKTop' " 

AsTop Ha n11cepTau110HHl15I TPYn: Mar. HH'.IK. I>opucJiaB IlnaMenoB IleuqeB 

TeMa Ha n11cepTau110HHl15I Tpyn: ,,Bnusrnue ua .ll.HpeKTHOTo BDpbCKBaHe Bbpxy 

myMoH3JibqBaHeTo Ha .ll.BHraTeJiu c BbTpemHo ropeHe" 

Ilpocpec110HaJIHO ttanpasJieH11e: 5.1 ,,MamHHHO HH'.IKeHepcTBO" 

Hay11tta cneu11aJIHOCT: ,,,LJ:BuraTeJiu c BbTpemHo ropeHe" 

CTattomuue oT : .ll.OU . .ll.-p HH'.IK. IlnaMeH I>opucoB IlyHoB 

IlpencTaseH115IT Ml1 3a peueH3115I n11cepTau110HHl15IT TPY ll e pa3pa6oTeH s o6eM OT 165 
CTp. 11 ce CbCTOl1 OT Bbsenett11e. OCHOBHa YaCT pa3lleJieHa B YeT11p11 rnas11, aHaJil13 11 113BOll11, 

113nomsatta n11TepaTypa, np11ttoc11, cn11cbK Ha ny6n11Kaumne no n11cepTau115ITa 11 neKJiapamrn 

3a op11rnHaJIHOCT . 

1. AITTyanuocT Ha npo6neMa 

TeMaTa Ha n 11cep TRUHOHHHli TPY e aKTyanHa B KOHTe KcTa Ha cbspeMetttt11Te TeH­

neHu1111 B pa3Bl1Tl1eT o Ha aBTOM06HJIHl1Te )J,Bl1raTeJI11 11 aJITepHaT l1BHl1Te 113TOl.JHHU11 Ha 3an­

BmI<BaHe np11 aBTOM0611Jil1Te . IlocJie)J,Hl1Te TeH}leHUI111 TIOKa3BaT, qe npeXOllbT OT KOHBeH110-

HaJIHl1 llBl1raTe.111 c BbTp ewHO rop eHe Kb:\! 113ll5l:JIO eJieKTpHYeCKH 1an sm1rnaHH5I w:e npOllbJDKl1 

llbJiro speMe nopan11 HenocTaTbUHTe Ha TexttonorH5ITa, s11coKaTa ueHa, He.n:opa3s11TaTa 3a­

p5IllHa HHcppaCTPYKTypa 11 npe)J,no1111TaH115ITa Ha KJI11eHT11Te . Hai1-rom1Mo pa3npocTpaHeH11e B 

CbBpeMeHHHTe aBT0:\10fom11 Ha rn:paT 6er-T3 11H OIH1Te ,I(B c .LU1peKTHO BTipbCKBaHe 11 CBpbX­

TibJIHeHe, 113non3satt11 s .UHpeKTHa HJIH x116pH.UHa cxeMa Ha 3a.n:sm1rnaHe. B CbW:OTO speMe 

aBTOM0611Jil1Te o6opy .UBaHH c ,JJ.Br TP5l6Ba na OTrosap5IT Ha CTporn HOpMH 3a eKOJIOrHl.JHI1 

noKa3aTeJi l1 113Meps aHl1 KaKTO B CTeH)J,OBI1 TaKa H B pearIHl1 TibTHH yc.l OBl15I 3aJI O:iKeHH c CTaH­

.uapTI1Te cne.n: Es po 6d 11 6b.new:1rnT Espo 7. B Ta3H spb3Ka wyMa OT asTOM0611nH11Te ns11ra­

Te H e np51KO CBbp3aH c ecpeKTl1BHl1Te 11 eKOJIOrl1l.JHHTe TIOKa3aTem1, HO CbW:O TaKa 11 c HHBOTO 

Ha KO :\ICpop T. B ;:i,onb.lHeHPe e Ba KE() :ia ce oueHl1 Bb3,1ettCTBHC Ha aJITepHaTHBHl1Te rop11Ba 

Bbpxy TIOKa3aTemne Ha 6eH3I1HOBI1Te ,JJ.Bf rropa.n:H HaJiaraHeTO Ha 113fIOJI3BaHeTO Ha 611oan­

KOXOJII1 H Cl1HTeTl1l.JHl1 rop11sa. 

2. CTeneu ua 003uasaue b CTOHHHeTo Ha npo6neMa. 

J1HTepaTypH115IT ofoop fIOKa3Ba .n:o6po fI03HaBaHe Ha CbCT05IHl1eTO Ha npo6JieMa KaTO 

o6xsaw:a aHaJil13 Ha eKOJIOrvt4HHTe npo6JieMl1 11 ill 'MOBOTO 113.lbl.!BaHe npH 6eH311HOBHTe 

,JJ.Bf, opraHl13aI..JJ15ITa Ha CMecoo6pa3yBaHeTO 11 ropeHeTO B llBHraTeJIHTe c llHpeKTHH BTipbC­

KBaHe, H3fIOJI3BaHeTO Ha aJITepHaTHBHl1 rop11Ba 11 B t.JaCTHOCT 1130nponaHOJI. AHaJIH3HpaHH 

ca H3TOl.JH11UHTe Ha w y M OT Bf .. eTomne 3a T5IX.HaTa oueHKa 11 Ha41IHHTe 3a HaMaJI51BaHeTo 

My. lfanomBaHH ca 79 JII1TepaTypHH H3TOYHHKa, fIOBeYeTO OT KOHTO ca CbBpeMeHHH I1 ca 

UHTHpaHH B n'hpBa rnasa OT n11cepTaum1Ta. 

3. CbOTBeTCTBHe Ha 1u 6paHaTa MeTOL(HKa Ha H3CJie)J,BaHe H OOCTaBeHaTa ueJI H 
Jat1,aqu ua t1,ucepTauuouHus1 TPYLI. c nocTuruaTnTe npuuocu. 

L~enTa Ha ,:i,11ce Tau110HH11 5!. Tp y n e eqn rnttpana B Kp a5I Ha n bpBa rnasa, a 11MeHHo : 
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Heo6XOLU1MOCTia OT 11poyqsaHe lllYMOl13J1bqBaHeTo OT aBTOM06HJIHl1 BHCOKoqecTOTHH 1lBl1-

raTe1111 c ,LI,HpeKTHO BllpbCKBaHe Ha 6eH311H, np11 pa6oTaTa HM CbC CMeCH OT 6eH311H 11 1130IT­

ponaHOJ1 BbB Bl1COKl1 CbOTHOllleHl151. ,LJ,O 50%. fIOCTl1raHeTO Ha ue11Ta e CBbp3aHO c 113ffbJ1He­

HHe Ha qeT11p11 OCHOBHH 3a,LJ,al:IH. 

J13c11e,LJ,BaHl15l.Ta B ,LJ,11cepTau110HHl15l. TPY1l ca H3U51.JIO eKcnep11MeHTanH11 KaTo e 113no11-

3BaH no,LJ,X01l51.W. 3a ueJ1Ta n s11raTen Ha qmpMaTa Toyota, KOHTO e a11coKot.JecT0TeH 6eH311HOB 

c n11peKTHO BnpbCKBaHe 6e3 CBpbXITbJIHeHe. )J,s11raTeJ15l.T e 1131111TBaH c llOMOlll,Ta Ha BHXpO­

TOKOBa c1111paqKa SCHENCK W230 KaTo e oKoMnneKTOBaH c H3MepsaTeJIHO o6opynaaHe 3a 

11HLll1UI1paHe. 113MepBaHe Ha wyM, s116pau1111, pa3X01l Ha rop11so, TeM11epaTyp11 KaKTO 11 TOK­

c11qH11 KOMITOHeHTl1 B orpa6oTeHHTe ra30Be. flpe,LI,CTaBeHa e ITO,LJ,XO)Ulllla MeTO,LJ,11KaTa Ha o6-

pa60TBaHe Ha ,LJ,aHHl1Te OT 113MepBaHeTO Ha HaJI51.raHeTO B U11J111H,LI,bpa, lllyMa 11 B116paumne 

OT 113CJ1eL(BaHJ151. LlBHraTen 11 ca 01111caH11 MaTeMaTW-IHHTe anropHTMl1 3a o6pa6oTBaHe Ha 110-

11yl.J eH11Te c11rHan11 11 Ha411HbT Ha KaJT116p11p aHe Ha 113110JT3BaHaTa arrapaTypa 113a113q11cTBaHe 

Ha cpoHoB115l. lllyM. KaTo pe3ynTaT11 OT 113c11e,LJ,BaHeTo ca 11pencTaBeH11 11011yt.JeH11Te eKc11ep11-

MeHTanH11 ,LJ,aHHI1 3a 11apaMeTp11Te Ha rop11BOITO,LJ,aBaHe, UI1KJ10BOTO KOJ111qeCTBO rop11BO. brb­

JlbT Ha J.1311p esap BaHe Ha 3aIIaJIBaHeTO, CKOpocrra Ha HapaCTBaHe Ha H3.i151.raHeTO B U11J111H­

Llbpa. MaKCI1MaJIHOTO Han51.raHe B U11J111Hllbpa 11 HHBOTO Ha lllYMOI13J1b4BaHe B 72 pa60THI1 

TOl.fKT1 OT llOJieTO Ha 1lBT1raTeJ151.. BKJ1lOl.fl1TeJIHO BbHlllHa l.JeCTOTHa xapaKTepHCTl1Ka 11 TOBapHa 

xapaKTep11cT11Ka 11p11 3000 rnin- 1
• H3c11e,aaamuna ca npos e.D,eH11c6eH311H11 cM.ec11 c 6eH311H-

113011po11aH011 110 50% B MaCOBT1 e.D,11H11U11. flpe.D,CTaBeHl1 ca M0lll,HOCTHl1Te ITOKa3aTe1111 Ha 

LlB11raTeJ151. 110 BbHWHa l.JeCTOTHa xapaKTep11CTl1Ka 11 cneu11cp11qHl15IT pa3X01l ( ettepr1151.) Ha ro­

p11BO 110 TOBapH a xapaKTepHCTl1.Ka. AHaJ111311p aHO e BJ111.51.HHeTo Bbp xy e KOJ1 0fl1lJ.Hl1Te llOKa-

3aTeJ111. fIOKa3aHl1 ca CTOHHOCTJ1Te Ha 3BYKOBOTO HanSiraHe 3a e1111H pa6oTeH U11KbJ1 11 3a noc-

11e110BaTeJIHH U11KJ111. xapMOHJ.1qeH 11 lJ.eCTOTeH aHaJIJ.13 Ha HHL(HKaTOpHaTa .D,11arpaMa H BJ.16-

poycKopeHHeTO. KaKTO 11 TepuoKTaBeH aHanl13. 

)J,oKTopaHThT e 1136pan MeTOL(l1Ka 11 llOCJie.D,OBaTeJIHOCT Ha H3CJ1e.D,BaHHSITa. KOSITO Ha­

llbJl HO CbOTBeTcTsa Ha noCTascirnTa 1 n VI 3a;i:a-Y: !1 Ha ;:rnce TauHomurn TPY1l· 

4. Ilpuuocu ua LJ.HcepTau,uouuuH TPYLI.· 

B Kpa 51. Ha .l\HcepTa1mnHmrn TJ'.'Y.l\ ca npe,1crnBe m n ;:- Ha 'LJHo- np11.11mKHH np11Hoca. 

KOHTO C'-IHT aM ca 1106pe cpopMy n11paHH OT aBTOpa. Bc11qKJ1 rrpm-IOCJ.1 ca H3Be.D,eHH Bb3 OCHOBa 

Ha 113c e.D,saH1151.Ta B 1111cepTau110HHH.H TPY1l KaTo 11bpB11Te ,LJ,Ba np11Hoca ca sc11e.D,CTB11e Ha 113-

rpa.JeHaTa e Kc n ep 11 re ITam-rn y cT3HOBK<l l1 pa3pa60Ti;:" H~ :\H~TOJ.HKa Ha o 6pa60TBaHe Ha BHCO­

KOlJ.eCTOTHH CHTHaJil1 11pe.D,CT aBem1 CbOTBeTHO B f 11asa 2 11 f 11asa 3 Ha 1l11CepTaU1151.Ta. OcT a­

HaJIHTe Tptt np11Hoca ca H3Be.LJ:eH11 Ha 6a3a eKc11ep11MeHTanH11Te 113c11e11saH11si: 11 11011yLieH11Te 

OT nlX p e3yJIT3TH B f . 3Ba -l. ClnfTa ,f. l.J'e rrptt TOCbT CBb 3a H CbC Cb3)laBaHe Ha eKCrrep tti\ teH­

TaJIHaTa ycTaHOBKa (flp11HOC 1) 11 ycTaHOBeHaTa Heo6XOL(HMOCT KbM orpaH11qasaHe Ha rop11-

BOllOllaBaHeTO OT EBY np11 noBHlllaBaHe Ha cKopocTTa Ha HapacTBaHe Ha HanHaHeTo B u11-

JTl1Hllbpa np11 pa6oTa 11 (1 ,JIHlf2""':° .151 C"::C C\!C'C l l 6CH3M~ -!!'3011, onaHO.l (flpVIHOC 5) HMaT 4l1CTO 

11p11110)1(eH xapaKTep11 11 MOraT .D,a ce np11411CJ1SIT KbM Cb3)1,aBaHe Ha HOBH KJiac11cpttKamrn, Me­

T01111 Ha 113c11 e11BaHe, HOBH KOHCTJ-1YKUl111, TeXHOJ10fl111, 11 T .H . OcTaHanHTe 11p11HOCl1 ca npa­

BHJIHO KJiac11 cp 11uttpatt 11 KaTo ttayt:rno- np11I IO)l<H1111 n ona.uaT B r pyn aTa 1lOKa3BaHe c HOBH cpe1l­

CTBa Ha Cblll,eCTBeHH HOBH crpaHH B Cblll,eCT ByBalll,11 Hayl.JHH rrpo611eM11 11 Teop1111, KaKTO 11 

KbM rrony qaaaHe 11 L(OKa3BaHe Ha HOBH cpaKTH. 

Ct.J.11TaM 11p 11HOCHTe KaTo 3H l.J!1.\1I1 3a npaKTHKara c rroTeHUHan 3a BHe.D,p51.BaHe np11 113-

no113saHeTo Ha aJIKOXOJ1Hl1 rop11Ba B rop HBHH CMeCH c 6eH3l1H. 
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5. JlHqeu npHHOC Ha JJ,OKTopanTa. 

OcHOBHMTe pe3yrrTanne OT 113crre.uBamuna B n11cepTau110HHl15I TPYD: ca rrpe.ucTaBeH11 
Ha Haytrnl1 KOHcpepeHUI111 B bbJJrap115I . I1MaM rrp5IKO Ha6mo.ueH11e Bbpxy pa6oTaTa Ha .ll,OKTO­
paHTa rrpYI rrpen:cTaB5IHeTo MY Ha HayqHaTa KOHcpepeHI.I:l15I EKO BapHa 2024. C omen: Ha cTe­
neHTa Ha no3HaBaHe Ha rrpo6neMa rrp11 n:oKJJan:BaHe Ha pe3yrrrnT11Te 11 cpaKTa. Ye e;rna OT Ha­
yqH11Te MY l135IBl1 e caMOCT05ITenHa cY11TaM, Ye rrp11HOCHTe no .u11cepTau110HHl15I TPY .u ca 
npemi BCJ1qKo JIJ1qHo n:erro Ha .ll,OKTopaHTa c aKTHBHOTO yqacT11e B l13CJie.ll,BaHl15ITa Ha Hayq­
H115IT pbKOBO.ll,11.TeJI . 

6. Ily6JiuKauuu no JJ,ucepTauuonnHH TPYA· 

OcHOBHHTe qacT11 OT n:11cepTau110HHl15I TPY.ll. ca rry6rrHKyBaH11 B qeT11p11 ny6rr11Kau1111 
Ha 6onrapcK11 e3l1K Ha Ha_ YHH KoHcpepei-ni:vrn B Ennrapm1. B cHYK11 Te ca ny6n11KyBaH11 B 
c6opH11u11 OT HayYH11Te KOHcpepettu11H : HayqH11 TPY.ll.OBe Ha PyceHCKl1 yH11Bepc11TeT - 2015, 
Hayi.rn11 TPY.ll.OBe Ha PyceHCKl1 yH11Bepc11TeT - 20 16 H EKO BapHa - 2024 r. Bc11qKJ1 c6op­
Hl1UH ca B HaUHOHa.TJHl15! pecpepeHTeH cnHCbK. E Ha OT HayqH11Te ny6m·fKaU11l1 e ca. IOCT05I­
TeJJHa Ha D:OKTOpaHTa, a OCTaHamne ca B CbaBTOpCTBO c Hay YHl15I MY pbKOBO.ll,l1TeJ1 KaTO B 
e;ma e IlbpB11 aBTOp, a B .[{Bee BTOp11 aBTOp. H 5IMaM 11HcpopMarnrn 3a UHT11paHH51 Ha HayqHJ1Te 
rry6m1Karnrn. OT npyrn awrop 11. H5l'\1a I HJJ,eKc11paJ-m rry6nHKarnrn rro n11cepTau1151rn B cBeToB­
H11Te 6a3a ,naHHl1Scopus11 WoS . 

7. AsTope<J>epaT 

ABTopecpepaTDT Ha .u11cepTau110HHl15! TPYLl e oTrreqaTaH B o6eM OT 4 1 CTP. 11 ofornama 
BCJ1qK11 OCHOBHl1 MOMeHTl1 OT n:11cepTaUl15!Ta. Pa3pa6oTeH e CbfJlaCHO 113l1CKBaHl15ITa 3a Her o­
BOTO ocpop'\!51. e Karo 810ll0YB(\ ofo•m . '?.!1 2T\Tep1-r ~THKa Ha .J:HCepTaUHOEHlrn TP. 11. CbKpaTeHo 
rrpe.ucTaB5IHe Ha pe3yrrTaT11Te B oTnerrmne rn as11 11 rrp11Hoc11Te. 

8. MueuuH, npenopbKH u 6eJieJK1m. 

KbM .uoKTopaHTa 11Ma crrenH11Te npenopoKM 11 3a6ene)l(KH: 

• B Kpa51 Ha nnpBa rnaBa ca .ueqmH11paH11 uenTa 11 3anaY11Te Ha n:11cepTau110HHaTa 
pa6oTa, KaTO )J,OflbJIHH reJJHO e ll05ICH HO qe l13CJ1e.ll,BaHl15ITa me ce rrpoBe.ll,aT eK­
crrep11MeHTaJJHO Bbpxy 6eH311HOB .II:Br c .u11peKTHO BITpbCKBaHe B Ul1JI11Hllbpa 11 
ca neqmH11paH11 IlOffb HHTeJJHH 3a)l,atm KbM eKcrrep11MeHTaJJHOTO 113CJienBaHe. 
3a IIO ;~o6pa 5!CI-!O ra e 611.10 JJ,06p1: ,'J,On h.'lHvrrenmne 3aµ:aq11 µ:a 6b.UaT BKJJfOYeH11 
KbM OCHOBH11Te CTbllKl1 3a H3flbJIHeH11e Ha uenTa Ha .u11cepTaUl10HHl15I rpy.u; 

• Ha <t>Hr. 4.11 f' c a HeI- a crrem1qn.rqi-iaTa TOITJIHHHa Hepr 115I no enHa TosapHa 
xapaKTep11cT11Ka Ha .UBHraTem1. He e OT6en5I3aHo o6aqe, rrp11 KaKBa YecTorn Ha 
BbpTeHe e rrocTpoeHa Ta311 xapaKTep11cT11Ka. OT rrpe.ucTaseH11Te pe3yrrTaT11 B 
npe,1xo;:nrnTa T04KCI ce i1peJ no;·1ara. Lte Ta111 YecT rn e 3000 min- 1

• 

• B orr11caH11eTo Ha pe3yrrTaT11Te OT qmr. 4.1 1 ce rosop11 3a HaMaJJ5IBaHe Ha pa3-
xo.ua Ha rop11so. a caMaTa rpacp11Ka He noKa3Ba pa3xo.u Ha rop11so. I1o-no6pe e 
.ua ce npasH oueHKa Ha rroKcl3aTeJI5I crreul1fpl14Ha Torrn11Ha rrp11 pa3Jl HYHl1 ro­
p11BHH CMec11, K05ITO e l13CJie.ll,BaHa. 

• CTOHHOCTHTv Ha 3BJ"KOBOTO nan5I raHe B T oLJ Ka 4.6 11 4.7 ca attan11311paH11 KaTo 
cpyHKU115I OT bfbJJa Ha 3aBbpTaHe Ha KOJ15IHOBH5I BaJJ c rrpO.UbJ1)l(l1TeJJHOCT e,UHH 
pa6oTeH Ul1KbJI 720 rpan:yca rro orona Ha 3aBopTaHe Ha KOJJ5IHOB115I san. Tosa 
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03Hat.IaBa, qe BC51 Ka e,n:Ha rpaqmKa CbOTBeTCTBa Ha emrn e,Ul1HCTBeH pe)Kl1M Ha 

pa6orn. KOHTO ce ,n:eqnrn11pa c qecToTa Ha BbpTeHe 11 HaTosapsaHe. Tiopa1m Ta311 

rrp11LI11Ha sc11t.IK11Te 03Hat.IeH1151 B orr11caH11eTo Ha rpaqn1K11Te, qe cTasa Borrpoc 3a 

xap aKTep11cT11K11 llX 11 TX ca 113JIHUIHl1. 

• B 06m11Te 113so,n:11 ce 3arr0Ysa c 113BOJJ:, Ye ,n:11peKTHOTO snpocKBaHe so,n:11 .no no­

BH.UieH llIYM CI1p51MO ,n:p yr11.Te BH.,UOBe CMecoo6 p a3ys aHe rrp H. 6eH3H.HOBl1Te )],Br, 
HO B ,n:HcepTau11.oHHl15! TPYJJ: Hl1K'h,n:e He e Harrp as eHo cpasttett11.e c UiyMa H.3JI'hLI­

BaH OT ,UBl1raTeJIJ1Te c 11H,UHpeKTHO BilpbCKBaHe. 

• Tip erropo4BaM Ha ,n:oKTop aHTa B 60,n:er.u:e ,n:a Harrpas 11. yc11Jil15! 3a rry6n11.KysaHe Ha 

pe3yJITaT11Te OT CBOH.Te H.3CJie,n:BaHH.51 Ha rrpeCTH.)KHH. Me)K,UyHapo,n:Hl1 KOHcpepeH­

UH.l1 l1 Cl1l1CaHl151, 11H,UeKCHpaHl1 B CBeTOBHH:Te 6a3a ,n:aHHH. . 

9. 3aKmoqeHue. 

Cne,n: 3arro3HasaHeTo M11 c ,n:11.cepTau110HHY15! TPY ,n: Mora ,n:a Ka)Ke, qe 113cne,n:saHeTo 

Bbpxy llIY'.v!OOT,UeJI51HeTO OT ,UBH:raTeJI c ,n:11peKTHO BI1pbCKBaHe 11 rrp11Hy ,Ul1TeJIHO Bb3ITJiaMe­

I-I51BaHe rrp11 113IlOJl3BaHe Ha 1130IlporraHOJI ,n:o 50% B rop11BHaTa CMeC e aKTyaJIHO B KOHTeKCTa 

Ha rrpO,UbJI)KaBarmrn 11HTepec KbM 113110JI3BaHe Ha 6eH311HOBl1 ,UB11raTeJil1 B JieKl1 aBTOM06l1Jil1. 

Pe3ynTaT11Te ca 6a311paHH Ha eKcrrep HMeHTaJIHM 113cne,n:saHl15! 11 aHanm Ha rrOKa3aTeJIH:Te Ha 

,n:s11raTen5!. UI l'vra u s116paLll1HTe B w11poK .n11ana30H OT pa6oTHOTo non e . BbrrpeK11 Harrpase­

H11Te 3a6ene)KKl1 l1 rrperropbKa, C"LJ.HTaM 4e B .n11cepTau110HHl15! TPY n 11Ma nocTaTbt.IeH 6poi1 

rrp l1HOCl1 11 ca 113Ilb JTHeHl1 l13l1CKBaHl151Ta Ha 3 aKOHa 3a p a3Bl1Tl1eTO Ha aKal{eMl1LIHl15I CbCTaB B 

Perry6m1.Ka EonrapH51. 

Ilpe.llJiaraM Ha ysa'.IKaeMoTo HayqHo '.IKypu .Ila npuCb.llH Ha Mar. HH'.IK. liopucJiaB 
IlJiaMeHOB IleHqes Hayquo-o6pa3oBaTeJIHaTa cTeneH ,,.llOKTop" no HayqHaTa cneuuaJI­
HOCT ,,)l:suraTeJiu c BbTpernHo ropeHe", npo<j>ecuoHaJIHO HanpasJieHue 5.1 ,,MarnnHHO 
HH'.IKeHepCTBO" . 

,LI;aTa: 14.02.2025 r. 'llleH Ha lKJ' PHTO: <~ 
/,n:ou. 11-p HH)K. ITnaMeH ITyHos/ 
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REVIEW 
on a PhD thesis manuscript 

PhD Student: M.Sc. Eng. Borislav Plamenov Penchev 
Thesis title: ,,Influence of direct injection on the noise emission of internal 

combustion engines" 
Professional domain: 5.1 ,,Mechanical Engineering" 
Scientific domain: ,,Internal Combustion Engines" 

Written by: Assoc. Prof. Plamen Borisov Punov 

The manuscript is presented in a volume of 165 pages and consists of an introduction, a 
main part divided into four chapters, analysis and conclusions, bibliography, contributions, a 
list of articles related to the thesis and a declaration of originality. 

1. State of the arts 

The subject of the thesis is relevant in the context of modern trends in the development 
of automotive engines and alternative powertrains intended for passenger cars. Recent re­
searches show that the transition from conventional internal combustion engines to fully elec­
tric powertrains wi ll continue for a long time due to the shortcomings of the technology, high 
investment cost, underdeveloped charging infrastructure and customer preferences. The most 
widespread in modem passenger cars are gasol ine internal combustion engines with direct in­
jection and supercharging used in a direct or hybrid drive scheme. At the same time. all vehi­
cles equipped with internal combustion engines must meet emission standards both on WL TP 
homologation cycle and real road conditions set by the legislation standards post Euro 6d and 
the future Euro 7. In this regard, the noise from automobi le engines is directly related to the 
engine efficiency and pollutant emissions, but also to the comfort level. In addition, it is im­
portant to assess the impact of alternative fuels on the performance of gasoline ICEs due to the 
imposition of the use of bio-alcohols and synthetic fuels. 

2. Level of awareness of the problem. 

The literature review reveals a good knowledge of the state of the problem. covering 
an analysis of environmental problems and noise emission in gasoline ICEs, organization of 
mixture formation and combustion in direct injection engines. use of alternative fuels and in 
particular isopropanol. The sources of noise from ICEs, methods for their assessment and 
approaches to reduce it are analyzed. 79 literature sources are used most of them are contem­
porary and are cited in the first chapter of the thesis . 

3. Compliance between methodology and the aim of the thesis. 

The subject of the thesis is defined at the end of the first chapter, namely: the need to 
study the noise emission from automotive high speed engines with direct gasoline injection 
when operating with mixtures of gasoline and isopropanol in high ratios up to 50%. Achieving 
the aim is associated with the implementation of four main tasks. 

The research in the thesis is fully experimental using a Toyota engine suitable for this 
purpose which is a high speed gasoline engine with direct injection without supercharging. 
The engine was tested by means of a SCHENCK W230 eddy current brake and was equipped 
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with measuring equipment for indicating, noise measurement, vibrations, fuel consumption, 
temperatures. as well as pollutant emissions in the exhaust gases. The appropriate methodol­
ogy for data processing on the measurement of in-cylinder pressure. noise and vibrations gen­
erated by the studied engine is presented as well as the mathematical algorithms for processing 
the acquired signals and the method of calibrating the equipment and for noise filtration are 
described. The results of the study are presented with the obtained experimental data on the 
fuel supply parameters, injected fuel quantity, ignition advance, rate of cylinder pressure, 
maximum cylinder pressure and noise emission level in 72 operating points of the engine 
operating range, including maximum engine performance on the full load and load character­
istics at 3000 rpm . The studies were conducted with gasoline and gasoline-isopropanol mix­
tures up to 50% in mass units. The engine power at full engine load and the specific fuel 
consumption (energy) over load characteristics at 3000 rpm are presented. The impact on 
environmental indicators is also analyzed . The sound pressure values for a single operating 
cycle and for consecutive cycles, harmonic and frequency analysis of the indicating diagram 
and vibration magnitude as well as third-octave analysis are also shown. 

The candidate has chosen a methodology and equence of research that fu lly corre­
sponds to the subject and objectives of the thesis. 

4. Contributions. 

At the end of the thesis, five scientific and applied contributions are presented which I 
consider well formulated by the author. All contributions are derived on the basis of the re­
searches in the thesis with the first two contributions being a result of the developed experi­
mental test bench and the developed methodology for data processing of high-frequency sig­
nals presented in Chapter 2 and Chapter 3 of the thesis. respectively. The remaining three con­
tributions are derived on the bas is of the experimental studies and the results obtained from 
them in Chapter 4. I believe that the contribution related to the development of the engine test 
bench (Contribution 1) and the needs to limit the injected fuel from the ECU when increasing 
the rate of pressure in the cylinder in case the engine is operating with gasoline-isopropanol 
mixtures (Contribution 5) have a purely applied nature and can be attributed to the creation of 
new classifications, research methods, new designs, technologies. etc. The remaining contri­
butions are correctly clas ified _ li ed '-cienc and fall into he group of proving by new 
means significant new asp cts of existing scientific problems and theories, as well as obtaining 
and proving new facts. 

I consider the contributions to be significant for practice with potential for imp lementa­
tion in the use of alcohol fuels in fuel mixtures with gasoline. 

5. Personal contributions of the cand ·date. 

The main results in the thesis were presented at scientific conferences in Bulgaria. I 
have direct supervision over the work of the candidate during his presentation at the scientific 
conference EKO Varna 202..+ . Based 01 the Imo vledge of the problem when reporting the 
results and the fact that one of his scientific appearances is his own article, I believe that the 
contributions to the the?is are primarily the personal work of the candidate with the active 
support in the researches of his supervisor. 

6. Relevant publications. 

The main parts of the the ·is vere published in fotir articles in Bulgarian at scienti fi c 
conferences held in Bulgaria. All of them have been published in proceedings of the scientific 
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conferences: Proceedings of the University of Ruse - 2015, Proceedings of the University of 
Ruse - 2016 and EKO Varna - 2024. All proceedings are in the national reference list. One 
of the scientific publications is the candidate· s own paper while the rest are co-authored with 
his scientific supervisor. In one he is the first author and in two he is the second author. I have 
no information about the citations of his scientific articles by other researchers. There are no 
indexed articles in the referenced databases Scopus and WoS. 

7. Abstract 

The abstract of the thesis is printed in a volume of 41 pages and covers all the main 
points of the researches. It has been developed in accordance with the requirements for its 
design and includes a general characteristic of the thesis, a brief presentation of the results in 
the individual chapters and the contributions . 

8. Opinion, suggestions and remarks. 

I have recommendations and remarks to the candidate as follows: 

• At the end of the first chapter, the aim and tasks of the thesis are defined and it is 
further explained that the research will be conducted experimentally on a gasoline 
internal combustion engine with direct injection into the cylinder while additional 
tasks to the experimental study are defined. For better clarity, it would have been 
better to include the additional tasks in the main steps for fulfilling the aim of the 
thesis; 

• In Fig. 4.1 1 the specific heat energy is compared over a load characteristic of the 
engine. However, it is not noted what is the speed for this characteristic. From the 
results presented in he previous point it is assumed that this speed is 3000 rpm: 

• The description of the results in the text related to Fig. 4.11 refers to a reduction 
in fuel consumption, but the graph itself does not show fuel consumption. It is 
better to discuss in the text the specific heat for different fuel blends which was 
revealed; 

• The ound pressure 'alues in Sections 4.6 and 4.7 are analyzed as a function of 
the crankshaft rotation angle with a period of one operating cycle which is 720 
degrees on the crankshaft rotation. This means that each graph corresponds to a 
single engine operating point which is defined by the engine speed arid load. For 
this reason, all the indications in the description of the graphs such as l.JX and TX 
are redundant: 

The conclusion begin with the conclusion that direct inj ection leads to higher 
noise compared to other types of mixture formation in gasoline internal combus­
tion engines. but nowhere in the thesis a comparison was made with the noise 
emitted by engin s with port injection; 

• I recommend to the candidate in the future to make efforts for publishing the 
results of h~s researches at pre tigious int rnational conferences and journals in­
dexed in the referenced databases. 
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9. Conclusion. 

After reading the thesis, I can say that the study of noise emission from a direct inj ection 
gasoline engine using isopropanol up to 50% in the fuel mixture is relevant in the context of 
the continuing interest in using gasoline engines in passenger cars. The results are based on 
experimental studies and analysis of engine performance, noise and vibration in a wide range 
of operating range. Despite the remarks and recommendations, I believe that the thesis con­
tains a sufficient number of contributions and meets the requirements of the Law on the De­
velopment of the Academic Staff in the Republic of Bulgaria. 

In this context, I fully support the presented PhD thesis and suggest to the mem­
bers of the scientific jury to graduate M.Sc. Eng. Borislav Plamenov Penchev with PhD 
degree in the scientific specialty "Internal combustion engines", professional domain 5.1 
" Mechanical Engineering". 

Date: 14.02.2025 r. Memherof jury: ~ 
I Assoc. Prof Plamen Punov/ 
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