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PELIEH3UA

oT aou. 1-p uak. Pagoctun Jumutpos IuMutpos
Texnuueckn ynusepcurer-Bapna
BBPXY AMCEPTALIMOHHMS TPY/] 3a MOJIy4aBaHe Ha oOpa3oBaTeslHa U Hay4Ha cTeneH "JlokTop" Ha
mar. nak. bopucnas [namenos I1enues
Tema Ha nucepranuoHHus TPyA: “Binsinue Ha TMPEKTHOTO BIPBCKBAHE BBPXY
HIYMOU3/JbYBAHETO HA IBUTATEJIN ¢ BLTPELIHO ropeHe”

1. Akmyannocm na npoodiema 6 oucepmayuoHHUsA mpyo

[Ipe3 nmocneanuTe TOAMHN OEH3UMHOBUTE JIBUTATENM C TUPEKTHO BIPHCKBAHE U3MECTBAT
TE€3H C BIPBHCKBAHE B IBJIHUTEIHUS KOJEKTOp. [IpobiieMbT ¢ mpoMsiHaTa Ha TOPUBHUS MPOIIEC HA
TPaJAUIIMOHHUS OCH3UHOB JIBUTATEI U TOOJIMKABAHETO MY JIO MPOIIECUTE B JU3EIOBUTE TAKHBA €
aKTyajHa TeMa, 3a KOSTO MMa BCE OIl€ HEW3CIEABAHU HAIMPABICHHS, €IHO OT KOUTO €
ITYMOU3ITHYBAHETO OCOOCHO MPHU HM3IMOJI3BAHETO M HA AIKOXOJHU JT0OABKH B TPAJAUIIMOHHOTO
ropuBo. B HayuyHO HampaBlieHHWE W3CIIEIBAHETO Ha IIYMOMU3IBbYBAHETO OT PabOTHUS MpOLEC €
OCHOBHA 3aJlaya, PEIICHUETO Ha KOSTO JaBa BakHa MH(OpMAIUs 3a BIUSHUETO HA IIYMOBUTE
XapaKTEPUCTUKHU BbPXY YOBEIIKOTO 37paBe M aBTOMOOMWIA. B Hay4YHO-TIPUIIOKHO OTHOIIEHUE
M3cleIBaHETO Ha mrymousnbuBaHeTo oT JIBI' ¢ nUpeKkTHO BIpbCKBaHE MPHU HU3MOJI3BAHETO HA
QJIKOXOJHU J1I00aBKM B TOPUBOTO € OCHOBEH NPOOJEM IO OTHOIICHHWE Ha JOMYCTUMUTE
KOHILEHTpalMK Ha OMOJ00aBKM U CHIIECTBYBAIIOTO KbM MOMEHTa 3aKOHOJATEJICTBO OTHOCHO
W3MOJI3BAHUTE KOJMYECTBA MPOLEHTHO ChAbpKaHHE Ha A00aBKUTEe B ropuBara. ChbIleCTBEH
npo0JieM € W OMPENeISTHETO Ha JOMyCTUMUTE KOHIIGHTpAIIMM Ha QJIKOXOJHU JTOOABKU KBbM
TPAAUIIMOHHUTE TOPUBA U BIUSHUETO WM BBPXY TOPUBHHUSI TPOILIEC HA JBUTATENsl MPHU
pa3IUYHUTE PEKUMHU HA padoTa.

JlucepTaruoHHUSAT TPy € B 00eM oT 165 cTpanuiu u crabpxka 80 ¢urypu, 9 tabnunu, u
32 mareMaThyecKHu 3aBHCHUMOCTH. MaTepuanbT 00XBallla BbBEJCHHE, MET TJIaBH, U3I0JI3BaHA
JTUTEepaTypa, HAYYHO-TIPUJIOKHU TPUHOCH U TMPWIOKEH CHHCHhK Ha MyOIMKAlUUTE TI0
JTUCEPTAIUOHHUS TPY/I.

2.1lo3naeane na cocmoanuemo Ha npoonema

JIOKTOpPaHTHT € U3BBPIIMII 3abJIO0YEH aHAIU3 Ha 79 IUTEpAaTypHU U3TOUYHULHU, OT KOUTO
28 Ha kupwinia 1 46 Ha JaTUHUILIA.

HanpaBeHusT aHanu3 Ha npoGseMa OT JOKTOPAHTA U U3JI0KEH B 46 IeyaTHU CTPaHUIY,
MO0Ka3Ba Bb3MOXKHOCT 3a 3a/1bJI00YEH U 0OCTOEH MOAXO]] U3I0J3BAH 3a pelllaBaHe Ha 3a/1aJCHUs
npobsem. C M3BBPIICHUSI aHAIN3 JOKTOpPAHTA MOKa3Ba, Ye MO3HABA HAYYHUTE MOCTHKCHUS B
o0iacTTa Ha M3CJIEIBAHETO Ha IIymMousnbuBaHeTo OT JIBI' ¢ nuMpekTHO BHpPBCKBaHE MpH
M3IMO0JI3BAHETO HA aJIKOXOJIHU 100aBKU KbM TPaJAULIMOHHOTO TOPUBO.

HanpaBeHnute B kpas Ha I'bpBa IJlaBa U3BOAM OTpa3siBaT ChCTOSHUETO Ha mpoliema u
crioMarar 3a IpaBUIHOTO (hOpMyJIMpaHe Ha LIeJITa U 33JauuTe Ha U3CIEABAHETO.

3. Teopemuuen mooen nHa u3cieosanemo
B peuensupanus AuCEpTALIMOHEH TPYJ JUIICBA TEOPETUYEH MOJIENl HAa HAMPABEHOTO
n3cnenBaHe. ChlecTBYBaT MHOKECTBO MPOTPaMHU MPOAYKTA, YPE3 MOMOIITAa HAa KOHUTO €
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BB3MOXKHO JIa C€ MPOBEAE TaKOBA M3CIIE/IBAHE C 1€ J]a C€ YCTAaHOBHU aJ€KBAaTHOCT HA MOJIENa,
KOWTO € BB3MOXKHO Jla CE€ U3MOJ3Ba B OBJACIIM HAy4YHHU PA3pabOTKH U IUIAHUPAHE HA HOBU
eKkcriepuMeHTaiHd  3aj1a4y. [locTaBeHata B JAMCEpPTAllMOHHUA TPYyH MLel - MpOy4YBaHE
IIYMOU3THYBAHETO OT aBTOMOOUITHU C BUCOKO YECTOTHU JIBUTATEIHN C TUPEKTHO BIPHCKBAHE Ha
OcH3WH, Tpu paboTa WM ChC CMECH OT OCH3MH M U30IPOIAHOJ € IOCTHUTHATa CaMoO C
EKCIEepPUMEHTAIHU 3aJa4ll U CTHIIKK, YaCT OT KOUTO HE CE OTKPHUBAT B ChABPKAHUETO Ha
aucepTanusita (mpuMepHo 3a1auu 3 u 4).

4.0uyenka na O0ocmoseepHoCmmMa HA Mmamepuand, 6vpxy KOumo ce O0CHO8Aeam
npunocume 6 oucepmayusama

JlocToBepHOCTTAa Ha Marepuana, BbpXy KOWTO JOKTOpaHTa MpaBH CBOWUTE W3BOAM U
MpeTeHIMpa 3a MPUHOCH CE OCHOBaBa Ha IJIOCTHUS U 3aAbJ0OYEH HAyudeH MOAXOA MpU
nmpoBexaaHe Ha m3cieaBaHeTo. [onpoOHOTO ommcaHWe Ha M3MON3BaHATA MPU M3MEPBAHUATA
amapaTypa, IOTPEUIHOCTUTE MPHU MU3MEPBAHMITA U MOAPOOHOTO ONMMCAHHME HAa METOJMKAaTa 3a
MIPOBEKIAHE HA U3CIIEIBAHUATA COUHU, Y€ JOKTOPAHTA MO03HABA YPEAUTE C KOUTO PaOOTH U CHIIO
Taka UMa y4yacTHe MpU MPOBEXKIaHE Ha eKCIIEPUMEHTATHUTE u3cneaBanus. [lonyyenure nanuu
ca OIpeAeNieHu NPaBWIHO M KOPEKTHO, KOETO OMpeJels, Y€ M HalpaBeHUAT aHajiu3 Ha
pE3yNTaTUTE € KOPEKTEH U TOYEH.

5.lpunocu na oucepmayuonnua mpyo

JlucepTallmOHHUAT TPY I IPECTaBIsABA U3CIEABAHE 32 IIYMOU3IBYBAHETO MTPU OEH3MHOB
JBUTATENl C JUPEKTHO BIPBCKBAHE HA FOPUBO B LWJIMHABPA IpHU J0OABSHE HA AIKOXOJ KBbM
TPaJAULIMOHHOTO FOPUBO U BIMSHUETO HA PA3IMYHUTE KOHILIEHTPAIMU Ha aJKOXOJIHATa 100aBKa
BbpPXy paboTHMsS Tmpolec Ha jBuratens. HampaBeHute u3BoAM CJel MPOBEXJIAaHE Ha
eKCIEPUMEHTATHUTE U3CIICABaHM U 00paboTKaTa HA MONyYEHUTE PE3yNTaTH ca aJeKBAaTHU H
SICHO ITOKa3BaT pPe3yJITATUTE MOJIyYEHU OT u3MepBaHusita. [locouennre B aucepranusTa Hay4yHo-
IPWIOXKHU MPUHOCH MPOU3TUYAILN OT HAIIPABEHUTE U3BOJM Ca aJ€KBATHU HA U3CJIEBAHETO B
mucepranusara. Hayuno-npunoskeH mpuHoc Nel mnpupaBHSBaM KbM NPHHOCH C IPHIOKHO
3HaueHUe, Thil KaTO TOM MpeCTaBs MpaKTHUYeCcKa N3paboTKa Ha eKCIIepUMEHTAIHA YCTAaHOBKA U
U3rpKJAaHE HA CHUCTEMH W H3MEpBATENHU €JEMEHTH HeoOXOJIMMH 3a MPOBEXKIaHE Ha
M3MEpPBAHUATA. 3asBEHHUTE JPYTd HAy4YHO-IPUJIOKHHM NPUHOCH MpHEMaM 3a MPAaBUIHU U
JIOCTOBEPHH.

[Tocouenute Hay4HO-NpuUiIokHU TpUHOCU (Ne2 o Ned) dopmynupar aHanu3upaHe Ha
Bb3MOXXHOCTUTE U BIIUSIHUETO HA Pa3IUYHUTE KOHUEHTpamuu — 10 50%, mpu nobaBsiHe Ha
QJIKOXO0JI KbM TPAAUIIMOHHOTO TOPUBO NpH OEH3MHOB JBHUraTell C JUPEKTHO BIPHCKBAHE Ha
ropuBo. MHTEepec M HOBOCT MpPEACTaBIABAT [JaHHUTE IIOJIYYEHHM 3a KOHILICHTPALMUTE Ha
ankoxoJyiHu no0aBku Haja 20% B TpaJuLIMOHHOTO TOPUBO, IOPAN TOBA, Y€ HE Ca MPOBEXKIAHU U
myOJMKyBaHEe MHOIO M3CJe/IBaHMs B TOBa HarpasieHue. ChIo Taka HHTEpEC NPEACTaBIsABaT U
JAHHUTE 32 IIYMOU3IBYBAHETO OT PAOOTHUS MPOIIEC HA JABUTATENS MPU PA3TUYHUTE PEXKUMU U
KOHLEHTPALMK Ha aJTKOXOJIHH JOOABKH.

[Tonyuenure u GopMyIUpaHu HAyYHO-IPUIIOKHU MPUHOCH 3a 3HAYMMHM, KAaTO T€ J1aBat
uH(popManMs 3a BIMSHUETO HA KOHIIGHTpAIlMUTE Ha HW30MpOINaHoJia KaTro J00aBKa KbM
TPaJULIMOHHOTO TOPUBO, BEPXY U3TBbUBAHUS OT ABUTATENS IIYM OT paOOTHUS MPOLEC.
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6.Oyenka Ha cmenenma Ha yuacmue HA OOKMOPAHMA 6 paspadomkama Ha
oucepmayuama u NPUHoOCUmMe

CwMmsATaMm, 4e TOKTOpCKaTa AUCEepTals U IPUHOCUTE 10 TOJIsiMa CTEIEH ca JINYHO JIEN0 Ha
nokropanTta bopucnas [1namenoB IleHueB, k0eTo ce MOTBBPKJ1aBa OT IOCOUYEHUTE IMyOJIUKALUN
KbM aucepranusara. [lo3HaBane Ha MaTepusTa U y4aCTUETO HA AUCEPTAHTA IIPU MPOBEKIAHETO
Ha EKCHEPUMEHTAIHUTE U3CJICIBAHMUSA NPOJIMYaBa OT TEMAaTUKUTE HA MPEICTABECHUTE HAyYHH
TPyAOBE KbM AMCEPTAMATA U IPEACTaBeHUTE (HUTYpH U rpaduKu B 1ucepTauonnus tpya. He
€ npejacraBeHa MH(GOpPMAIUs OTHOCHO OTKpMBaHE Ha IUIAarMaTCTBO B AMCEPTALUATA, KAKTO U
W3BBPUICHU NIPOBEPKHU B TOBA HANPABIICHUE.

CMmATaM ompeneneHo, 4Ye JOKTOpaHTa CaMOCTOSTEIHO € IIOMOIITa HAa HETOBUSA
PBKOBOJUTEN € Pa3pabOTW JUCEPTALMOHHUSA CU TPYyA U IOCOYEHUTE HAYUHO-IPHIOKHU
IIPEHOCH B AUCEPTALUATA Ca JIUYHO J€JI0 HAa JUCEPTAHTA U HAYYHUS My PBKOBOJUTEIL.

7. Ilpeyenka na nybaukayuume no oucepmayuoOHHuUs mpyo

OT yeTupuTe MOCOYECHM IMYyOJUKALIMM, €AHA OT TAX € CAMOCTOSITENHA, JABE OT TAX ca B
ChAaBTOPCTBO C HAy4YHUs PHKOBOAUTEN M €4HA € B ChaBTOPCTBO C APYr yueH. Bcuuku HayyHu
TPYJIOBE Ca U3HECEHU W MyOIMKyBaHU B Hepedepupanu u3gaHus Ha ObJIrapcKu HaydYHU POpPyMH.
Brnieuarnenue npaBu BpeMeBHs MIEPHUO/T B U3HACSHETO U MyOJIMKYBaHETO MEXK Y OTJEITHUTE HAYUYHU
Tpynose. [Ipu mpeacTaBIHETO Ha €KCIEPUMEHTATHUTE pe3yATaTH U 00pabOTKa Ha MOJYUYEHUTE
JAaHHU JIMYU, POJIATa U HaMecaTa Ha Hay4dHUs pbKkoBoauTed. He ca mocoueHH JaHHU 32 OTKPUTHU
UTUpaHUs Ha Hay4dHUTe TpyaoBe. [IpomsTuyaimiara ot aucepranusTa HaydHa UHOpMaIUs € ¢
rojisiM MOTEHIMA U He € IMpo0JieM YacT OT M3CIeABaHUsATA Ja Ce JOKIJIAABAT B MEXIyHApOIHU
Hay4HU (OPYMU UHACKCUPAHHU B CBETOBHOM3BECTHH 0a3H JTaHHHU.

8. U3nonzeane na peyimamume om u3Ccied06anemo 6 HaAy4Ha U COUUAIHA NPAKMUKA

PesynraTture oT AricepTalMOHHUS TPY/I Ca C TOJISIM HAyYeH ¥ MPIIIOKEH moTeHuan. Hiama
MPWIOKECHH JIOKYMEHTH KbM JIMCEPTAIIMOHHUS TPY]I 32 BHEPSIBAHE B MPAKTUKATA WM 32 BUCOKU
HAyYHU TOCTIKEHHS. BBIPEeKu TOoBa MOMYyYEHHUTE PE3YNITATH MUMAT KANaIUTeT 3a MOCTUTaHe Ha
TOJIEMU COIMATHO-UKOHOMHYECKH TTOJI3U MPHU M3IMOJI3BAHETO HA TOPUBA C KOHIICHTPAIIUU HA OHO
AJIKOXOJIHU T0OABKU.

9. Bneopasane na pesyimamume om u3cjie06anemo

PesynTatute OoT nucepTallMOHHUA TPY/ ca MOJE3HU U MOJJIEKAT HA MPSIKO U3IMOJI3BaHE U
BHEJpsBaHE B MpaKTUKaTa IPU M3IOJI3BAHETO Ha J00AaBKM KbM OEH3MHOBHUTE TOpHBa 3a
nonoOpsBaHe Ha paOOTHUS TMpolieC, HaMalsiBaHE Ha W3JTbUBAHUTE BPEIHU EMUCHU OT
aBTOMOOWJIMTE, KAaKTO M HaMalsiBaHe Ha LIYMOU3IbYBAHETO, KOETO M€ JOBeae [0
YBEJIMYABAHETO HA BBH3MOXKHOCTHTE 3a TOJOOpSBaHE HAa MbTHaTa OE30MacHOCT W TpajcKa
MOOMITHOCT B rOJIEMUTE HaceJleHn MecTa. HambiiHO a/iekBaTHO € U BHEAPSIBAHETO UM B yUeOHUS
npotriec.

10. Ouenxa na aemopegepama
[IpoekTa Ha aBTOpedepaT MpeACTaBeH ¢ AWCEpTaIUsATa OTroBaps Ha W3WCKBAHUATA Ha
Texunueckn yHuUBepcuTeT-BapHa, oTpa3sBailku OCHOBHHTE IIOJIOKEHHUS B JIUCEPTAIMOHHUS
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Tpyd. Bomopekn ToBa wmMam cienHuTe 3abenekkn npu odopMsHe Ha aBTopedepara:
HOMepanusITa Ha (GUTypUTe HEe OTroBapsl Ha Ta3W OT JAMCEPTALMUATA; UMa MHOXECTBO IMPa3HU
HOJIeTa B TEKCTA.

11. Kpumuunu deneixcxku

[TpaBu BHeuyaTiieHHE, MHOXKECTBOTO MPABONMCHU M CTUIMCTUYHM TPEIIKU B TekcTa. B
3arJIaBUETO Ha AUCEPTALIMOHHMS TPY/1 HE € YIIOMEHATO, Y€ U3CIIEIBAHETO € C J0OaBKU Ha aJIKOXO0JI
KBbM TPaJULIMOHHOTO F'OPUBO @ OCHOBHUTE U3BOJM ca Ha Ta3u 0a3a. M3non3BaHaTa aurepaTypa He
€ MOJpEe/IeHa CIOPE] M3UCKBAHUATA HA CTAHJapTa, HE € CHO M KaKbB CTaHAAPT 3a LIUTHPAHE €
u3nomsBad. CHOUCHKBT C MyONHMKAalMM OTHOBO HE € H3TOTBEH IO HM3UCKyemus HauumH. Ha
MHOYECTBO MeCTa Ce OTKPUBAT IPELIHO U3NUCAHU AUMEHCUU. B TekcTa Ha [uceprainusTa JMIcBa
UTUpaHe Ha MOCOuYeHaTa JuTeparypa (IpUMEpPHO HEe € OTKpUT M3TouHuK 39 u ap.). [a ce
OpEeUU3uparT U CHIOCTABIAT M3MOJ3BAHUTE JIMTEPATYPHU M3TOUYHHULM W U3IMOI3BAHETO H
LIUTUPAHETO UM B lUcepTalusaTa. B HauaneH eran Ha AucepTanusaTa ce TOBOPH 3a CTaTUCTHYECKA
00paboTKka Ha 3alMMCaHUTE WHIUKATOPHHU AMArpaMH, KOSTO B TOCJIEICTBUE MPHU TOTYYCHHUTE
eKCIIEPUMEHTAJIHU PE3YJITaT HE € SICHO KaKbB PE3YJITAT ce € MOJIy4n U KOs € n30paHara quarpama
3a o0paboTka. Jluncea HoMepanus Ha M3NOJA3BaHUTE (OPMYNIM NPEJCTaBEHU B JUCEPTALUATA
(manmpumep c1p.79).

[locoueHuTe TyK M JApPYyTd OTKPUTH NPONYCKM M HETOYHOCTH B JUCEpTaLUsATa HE
HaMaJsiBaT HEWHATa 3HauyuMocCT. Ts mpeacTaBisiBa MOJE3HO E€KCIIEPUMEHTATIHO H3CJE/IBaHE C
KOHKPETEH IIPUHOC B 00J1aCTTa Ha IIyMOU3IbUBAHETO OT JIBUraTEJIUTE C BBTPEIIHO FOpeHe Mpu
pa0boTa ¢ aJIKOXOJIHM CMECH B TPaJULMOHHOTO TOPUBO, KaTO ClIe] MpepadoTKa, YTOUHSABAHE U
KOHKPETHU3MpaHE Ha ONPE/ENIEH! YacTU OT Hes, AUCepTalusTa i€ OTroBapsi Ha U3MCKBAaHUATA
3a MpeCTaBsIHE Ha JTOKTOpCcKa aucepTanus u aBtropedepat mo 3PACPB.

12.  /Ipyeu évnpocu Kacaeuwju peyenzuama
HsimMaMm pombiaHUTENHH BBIPOCH, KOMTO Ja ca B MpsKa Bpb3Ka C IMPEABAPUTETHOTO
CTaHOBHILE KbM MPEICTABEHUS TUCEPTALMOHEH TPYA U aBTOpedepar.

13. 3aknwueHnue ¢ ACHO cmMaAHoBUUE

OT W3JI0XKEHUTE JIOKA3aTEJICTBA M AaHAIM3HM C€ BWXKJA, Y€ 3aIUTABAHUTE MPUHOCHU B
JOKTOPCKAaTa JUCEpPTAIUs ca 3HAYMMHM U Ca OPUCHTUPAHU KbM ITPAKTUKATA U BH3MOXKHOCTHUTE 32
HaMaJIsIBaHE Ha IIYMOUW3JI'BYBAHETO OT JBUTATEIUTE C BBTPCIIHO TOpEHE C BIPHCKBAHE Ha
TOPUBO B MIJIMHBPA, TP paboTa C alIKOXOJIHU CMECH B TPATUITMOHHOTO TOPUBO.

Karo nmam mpeBuj akTyatHOCTTa, HAYYHOTO PAaBHUIIE U MPUHOCUTE HA TUCEPTAIHATA,
OTHACAIM C€ 10 TPOoOJIeM, YHETO pellaBaHe MMa TOJSMO EKOJOTUYHO W HMKOHOMHYECKO
3HAUEHUE, CYUTAM, Y€ Ha MPEICTABCHUIT MU 32 MPEIBAPUTEIIHO PEIICH3UPAHE TUCEPTAIMOHCH
TPYI, Clea MpepadoTKa, yTOYHSIBAHE U KOHKPETU3UPAHE Ha ONPEJICICHH YacTH OT HEero, MOXe
na ObJie nazeHa oOlna MmoJI0KHTEHA OlICHKA U Jla Ce CTapTHpa MPOoIieaypa Mo MpeIBapUTeIIHA
3amuTa Ha TUCEPTAIIMOHHUS TPYIL.

07.02.2025r. PemeH3eHT: ...
Bapna /mom. n-p uwx. P. Jlumutpos/
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REVIEW
by Assoc. Prof. PhD Eng. Radostin Dimitrov Dimitrov

Technical University of Varna
on the dissertation for obtaining the educational and scientific degree "Doctor"
of Eng. Borislav Plamenov Penchev
Thesis topic: "Influence of direct injection on the noise emission of internal combustion
engines"

1. Actuality of the problem in the dissertation

In recent years, gasoline engines with direct injection have replaced those with injection
into the fuel manifold. The problem of changing the combustion process of a traditional gasoline
engine and bringing it closer to the processes in diesel ones is a topical topic, for which there are
still unexplored areas, one of which is noise radiation, especially in the use of alcohol additives
in traditional fuel. In a scientific field, the study of noise emission from the work process is a
major task, the solution of which provides important information about the impact of noise
characteristics on human health and the car. From a scientific and applied point of view, the study
of noise emission from internal combustion engines with direct injection during the use of alcohol
additives in fuel is a major problem in terms of the permissible concentrations of bioadditives
and the currently existing legislation on the quantities of additives used in fuels. A significant
problem is also the determination of the permissible concentrations of alcohol additives to
traditional fuels and their impact on the combustion process of the engine in different operating
modes.

The dissertation is 165 pages long and contains 80 figures, 9 tables, and 32 mathematical
dependencies. The material covers an introduction, five chapters, literature used, scientific and
applied contributions and an attached list of publications on the dissertation.

2. Knowing the status of the problem

The PhD student has carried out an in-depth analysis of 79 literary sources, of which 28 in
Cyrillic and 46 in Latin.

The analysis of the problem by the PhD student and presented in 46 printed pages shows
the possibility of a thorough and thorough approach used to solve the problem. With the analysis,
the PhD student shows that he knows the scientific achievements in the field of studying the
noise emission from internal combustion engines with direct injection in the use of alcohol
additives to traditional fuel.

The conclusions made at the end of the first chapter reflect the state of the problem and
help to correctly formulate the purpose and objectives of the study.

3. Theoretical model of the study

The peer-reviewed dissertation lacks a theoretical model of the research. There are
numerous software products through which it is possible to conduct such a study in order to
establish the adequacy of the model, which can be used in future scientific developments and
planning of new experimental tasks. The goal set in the dissertation - to study the noise emission
from automobiles with high-frequency engines with direct injection of gasoline, when working
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with mixtures of gasoline and isopropanol, was achieved only with experimental tasks and steps,
some of which are not found in the content of the dissertation (for example, tasks 3 and 4).

4. Assessment of the credibility of the material on which the dissertation contributions
are based

The credibility of the material on which the PhD student draws his conclusions and claims
contributions is based on the comprehensive and in-depth scientific approach to conducting the
research. The detailed description of the equipment used in the measurements, the errors in the
measurements and the detailed description of the methodology for conducting the studies
indicates that the PhD student knows the devices with which he works and also participates in
the conduct of the experimental research. The data obtained are determined correctly and
correctly, which determines that the analysis of the results is correct and accurate.

5. Contributions of the dissertation

The dissertation is a study of the noise emission of a gasoline engine with direct fuel
injection into the cylinder when alcohol is added to the traditional fuel and the influence of
different concentrations of the alcohol additive on the engine working process. The conclusions
made after conducting the experimental studies and processing the results obtained are adequate
and clearly show the results obtained from the measurements. The scientific and applied
contributions indicated in the dissertation stemming from the conclusions made are adequate to
the research in the dissertation. I equate scientific and applied contribution No. 1 with
contributions of applied importance, as it presents the practical development of an experimental
installation and the construction of systems and measuring elements necessary for conducting
measurements. | accept the requested other scientific and applied contributions as correct and
credible.

These scientific and applied contributions (No. 2 to No. 4) formulate an analysis of the
possibilities and influence of different concentrations — up to 50% when adding alcohol to the
traditional fuel in a gasoline engine with direct fuel injection. Of interest and novelty are the data
obtained for the concentrations of alcohol additives above 20% in the traditional fuel, due to the
fact that many studies in this direction have not been conducted and published. Also of interest
are the data on the noise emission from the engine workflow in different modes and
concentrations of alcohol additives.

The obtained and formulated scientific and applied contributions are significant, as they
provide information on the influence of isopropanol concentrations as an additive to the
traditional fuel on the noise emitted by the engine from the work process.

6. Assessment of the degree of participation of the PhD student in the development of
the dissertation and contributions

I believe that the doctoral dissertation and the contributions are largely the personal work
of the PhD student Borislav Plamenov Penchev, which is confirmed by the publications
mentioned to the dissertation. Knowledge of the subject matter and the participation of the
dissertation in the conduct of experimental research is evident from the topics of the presented
scientific papers to the dissertation and the presented figures and graphics in the dissertation. No
information has been provided regarding the detection of plagiarism in the dissertation, as well
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as checks carried out in this direction.

I definitely believe that the PhD student has independently developed his dissertation with
the help of his supervisor and the indicated scientific and applied transfers in the dissertation are
the personal work of the dissertator and his supervisor.

7. Evaluation of the publications on the dissertation

Of the four publications mentioned, one of them is independent, two of them are co-
authored with the supervisor and one is co-authored with another scientist. All scientific papers
have been presented and published in non-refereed editions of Bulgarian scientific forums. The
time period in the presentation and publication between the individual scientific papers is
impressive. In the presentation of the experimental results and the processing of the data obtained,
the role and intervention of the scientific supervisor is evident. No data on open citations of
scientific papers are indicated. The scientific information resulting from the dissertation has great
potential and it is not a problem for some of the research to be reported in international scientific
forums indexed in world-famous databases.

8. Use of research results in scientific and social practice

The results of the dissertation work have great scientific and applied potential. There are
no documents attached to the dissertation for implementation in practice or for high scientific
achievements. However, the results obtained have the capacity to achieve great socio-economic
benefits in the use of fuels with concentrations of bio-alcohol additives.

9.Implementation of the research results

The results of the dissertation are useful and are subject to direct use and implementation
in practice in the use of additives to gasoline fuels to improve the work process, reduce harmful
emissions from cars, as well as reduce noise emissions, which will lead to an increase in
opportunities for improving road safety and urban mobility in large settlements. Their
implementation in the educational process is also quite adequate.

10.  Evaluation of the abstract

The draft abstract presented with the dissertation meets the requirements of the Technical
University of Varna, reflecting the main provisions of the dissertation. However, I have the
following remarks when preparing the abstract: the numbering of the figures does not correspond
to that of the dissertation; there are many empty fields in the text.

11.  Critical Notes

It is noteworthy that there are many spelling and stylistic errors in the text. In the title of
the dissertation, it is not mentioned that the study was with the addition of alcohol to the traditional
fuel, and the main conclusions are on this basis. The literature used is not arranged according to
the requirements of the standard, and it is not clear what standard of citation was used. Again, the
list of publications has not been prepared in the required way. In many places, misspelled
dimensions are found. In the text of the dissertation there is no citation of the specified literature
(for example, no source 39 has been found, etc.). To refine and compare the literature sources
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used and their use and citation in the dissertation. At the initial stage of the dissertation, we talk
about statistical processing of the recorded indicator diagrams, which subsequently in the
experimental results it is not clear what result was obtained and which is the selected diagram for
processing. There is no numbering of the formulas used presented in the dissertation (e.g. p.79).
The omissions and inaccuracies mentioned here and other discovered omissions and
inaccuracies in the dissertation do not diminish its significance. It is a useful experimental study
with a specific contribution in the field of noise emission from internal combustion engines when
working with alcohol mixtures in traditional fuel, and after processing, specifying and specifying
certain parts of it, the dissertation will meet the requirements for the submission of a doctoral
dissertation and abstract under the ZRASRB.

12.  Other questions about the review
I have no additional questions that are directly related to the preliminary opinion to the
presented dissertation and abstract.

13.  Conclusion with a clear opinion

From the presented evidence and analyses, it can be seen that the contributions defended
in the doctoral dissertation are significant and are oriented towards the practice and possibilities
for reducing noise emission from internal combustion engines with fuel injection in the cylinder,
when working with alcohol mixtures in traditional fuel.

Taking into account the relevance, scientific level and contributions of the dissertation,
relating to a problem whose solution is of great environmental and economic importance, |
believe that the dissertation submitted to me for preliminary review, after reworking, specifying
and specifying certain parts of it, can be given a general positive assessment and a procedure for
preliminary defense of the dissertation can be launched.

07.02.2025 Reviewer:........cccocevienencnne.
Varna /Assoc. Prof PhD Eng. R. Dimitrov/
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