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1. AkTyajaHoCT Ha pa3paGoTBaHHs B AHCEPTALMOHHHS TPy NpobjiemM

Bb3HMKBalMTE HAJTbXHU YCWIUS BbB BJIAKOB CHhCTaB B PEXHMM Ha CIIMpaHe ca
JUHAMUYHM HATOBapBaHWs BB3HUKBAILKM NpU HaMalsBaHe Ha CKOpPOCTTa Ha
nBrKeHHe. Te3n CcuUIM ca OT CBUIECTBEHO 3HavyeHWe 3a 0e30MacHOCTTa Ha
JABI)KEHUETO Ha mnoaBukHus xeje3onbTeH cbcTaB (IDKIIC). PaspabGorBanusr
npo0jieM B IMCEPTALMOHHUST TPyl € HMEHHO M3CJIeBaHE XapaKTepa Ha U3MEHEHHE
Ha HA/UTb)XHUTE YCHJIMS BBB BJIAKOB CbCTaB B PEKUM Ha crnivpaHe. Pa3paboTBaHUAT
npo0JieM B AUCEPTALIMOHHUS TPYA € aKTyajeH W MMOpaay TOBa, 4Ye 3a IMojlyyaBaHe Ha
pa3pellieHHe 3a BbBEXKJAHETO B €KCIII0aTalMsi HA HOBU, MOJAEPHU3UPAHU U OOHOBEHHU
O0OEKTH Ha XKeJe30IbTHaTa UHQPACTPYKTypa U IMOABUKHHUS ChCTAB € HEOOXOIMMO
OCBEH TEOPETUYHO, HO H EKCIEpUMEHTAIIHO ONpejAessiHe IlapaMeTpuTe Ha
ChOTBETHHUTE 00ekTH M B3aumopeilctBuero Ha IDKIIC wu pencoB mwT. Hayuna-
U3CJIEIOBATEJICKUSI HHCTUTYT 1[I0 TPAHCIOPT, KBIAETO Ce€ U3BbpIIBaXa Te3Hu



eKxcrnepuMeHTanHu u3cieaBanus ot 2013 roguHa Ha mpakTuka He (yHKUHOHHpa. B
HACTOSIMS JUCEepPTAllMOHEH TpyJ Ce€ M3BbPIIBAT CTEHJOBH JIabOpaTOpHU
€KCIIEpUMEHTH 4Ype3 MOJIEPHU3MpaH 3a IeNTa CTeHJ 3a YCTAaHOBSBaHE HE CaMoO
napamMepTure Ha crnupayHaTta cucreMa. C pa3paboTeHHs MaTeMaTH4eCKH MOJEN Ha
nporpamed  npoaykt: L, SIMULINK” ce wu3cnenBar pa3iuyHU  Bb3MOXKHU
€KCIIEpUMEHTAIHU CUTyaluu. AKTYaJlHO € MeJIeJIMPaHeTO He CaMO Ha BUJa CIIMpayHa
CUCTEMA, HO U Ha MEXK/lyBarOHHUTE BPb3KH BbB BJIAKOBHUS CHCTAB.
Hucepraumonnudar Tpya e B o0em Ha 130 cTpaHuIM, KaTO BKJIHOYBA YBOJ, S TJlaBU 3a
peliaBaHe Ha (OpMyJIMpaHUTE OCHOBHU 3aJlayM, CMUCHK HA MPUHOCHUTE, CIIUCHK Ha
nyOJIMKalMuUTe M0 JUcepTalusiTa U U3MojI3BaHa JuTeparypa. [lutupanu ca obuo 142
JUTEpaTYpHU M3TOYHUKA, Kato 90 ca Ha natuHMua W 52 Ha kupuiauua. Paborara
BKJIFOYBa 06110 51 ¢urypu u 3 tabaumm.
AHanu3bT MOKa3Ba, 4ye JUCEepTaHTa OLIEHSBAa TBOPYECKH PA3JIUYHUTE ACIEKTH IMPH
U3CJIe[IBAaHUATA BbPXY HAUIbKHA JUHAMHUKA Ha HKeJIe30ITbTEeH ChCTaB MPU PEXKUM Ha
CIIUpaHe.
JlMcepTaHTBT CH € MOCTaBWJI 3a 1ie)l Ch3JjaBaHe Ha eIMHEH MOAXO0/ 32 TEOPETUYHO U
€KCIIEPUMEHTAIHO U3CJIe/IBaHe ABM)KEHUETO Ha BJIAKOB ChCTaB B PEXKHUM Ha CIIMpaHe,
KOMTO Ja CHbOTBETCTBA MAaKCHUMaJHO Ha MEXIyHapOJAHH HOPMATHBHU JIOKYMEHTH,
kato Euro Norms (BJIC EN), ¢umose na UIC, Hapen6bu na MunHucrepcTBO Ha
TPaHCIIOPTa M JpPYrM H3UCKBaHMS M Ha METOJUTE 3a peaJHO TecTBaHe Ha
XKEJIe30ITbTHU BO3UJIA.
3a nocTuraHe Ha 11enTa ca GopMyJIHpaHu S KOHKPETHH 3a[1a4H, Ype3 KOUTO:
- Jla ce YTOYHM M300pa Ha OUHAMHuYEH MOJeN 3a H3ClellBaHe HaIbXHUTE
YCWINS [IPH IUCTBHE HA CIMpayHaTa CUCTEMa;
- Jla ce IpoBeJaT J1abopaTOPHU M3CIeIBaHUs MTPU CUMYJIMpaHe Ha mapaMeTpH Ha
BJIaKOB ChCTAaB, PEJICOB ITbT U CKOPOCTH Ha JBHKEHHUE;
- Jla ce U3BbPIIM YKCIIOB €KCIIEPUMEHT ¢ pa3pabOTeH MaTeMaTU4YeCKU MOZEN U
U3II0JI3BaHe Ha Pe3yJITaTUTE OT JJAOOpaTUPHUTE WU3MUTBAHUS;
- Jla ce M3BbpLIAT aHAJIM3U Ha [OJIydeHUTe pe3yJTaTH, KaTo Ce HalpaBsT
HEOOXOIMMHUTE U3BOJHU 3a MPUIIOKEHHE.

2. CreneH Ha mNoO3HABaHe CBHCTOSIHHETO HA Mpod/jeMa W TBOpPYECKa
HHTepnpeTanus HAa JINTePaTypPHHUS MaTepHaJl

IIpoBeneHo e 0OCTONMHO MpOoyyYBaHe M OIEHKAa Ha CIUpaYyHUTE CUCTeMH; (a3uTe Ha
CIIMpaYHus IpolleC M METOAMTE 3a W3CJelBaHe Ha HAIJIb)XHUTE YCHIIUS TpH
JIBUYKEHUE Ha BJIIAKOB ChCTaB.

JIUCepTaHTBT TBOPYECKM HUHTEpIpeTHpa JUTEpaTypHUsT MaTepual OT peauiua
TEOPETUYHU U EKCINEPUMEHHAIHU U3CJIe/IBAaHUSI HA BJIAKOB ChCTaB U SICHO OMpefens



OCHOBHHUTEC PCXXHMMHU HAa HATOBApBAaHE c1>06pa3Ho TEXHUYECCKUTEC MapaMeTpPH Ha TUIIOBE
ClIMpa4yHUu CUCTEMHU. VYcraHoBsiBa C€, 4€ CHb3JaBaHCTO HA U3YHUCIIUTCIIHHU MOJCIIN B
AOCTBIIHUA JIMTEPATYPEH MaTe€pual CbhIIO € HUTYHUTUBHO. Bucokara creneH Ha
MMO3HAaBaHE CBCTOSHUETO Ha npo6neMa U TBOpYECKATa HHTEPIpETAallud Ha
JIMTEpAaTypHUsSI MaTe€pHal JaBaT OCHOBAaHHE 3a M3CJICABAHEC HA OCHOBHH BBIIPOCH
CBbpP3aHU CbHC HM3CJI€ABAHE XapaKT€pa Ha HU3MCHCHUEC HA HAIJIBXXHHUTE CHUIJIM BBB
BJIAKOB CbCTaB B PEKHUM Ha CIIMPAHE.

3. CboTBeTCTBHE HA n36paHaTa METOJAUKA HA H3CJ/IeABaHEe C NMoCTaBeHaTa
oeJ v 3ala4Yy Ha JTHCEPTAUMOHHUSA TPy

YUpe3s 3aqb1004eH aHANINM3 HA MOCOYEHUTE JIMTEPATYpPHH M3TOYHMIIM CE€ YCTaHOBSBA,
4e pa3IiYHUTE aBTOPH NPABAT Pa3IMYHU THJIKOBAHUS Ha HOpMaTuBHaTa 0asa, KOeTo
NOBJIMIa BBIIPOCH KAacaellld aleKBaTHOCTTa Ha Te3U U3CJIeABaHUSI.

JlMcepTaHThT MpPaBUIHO C€ HAacouyBa KbM pa3rjexiaHe M aHalu3upaHe Ha
NPEJICTaBeHH B JIMTENATypPHUTE HM3TOYHULM DPa3pabOTKU CBbP3aHU C M3CIeBaHe
HaJUIb)KHATa JWHAMMKa Ha JKele3ombTHM Bo3uia. [locouBar ce wmojaenu 3a
TEOPETHYHO ONpeJeIsHEe CTOMHOCTUTE Ha HAUIBKHUTE YCUJIUSI Ha KeJe30MbTHUTE
BO3MJIa BaB BJIAKOB CBbCTAB IPU pPaA3IM4YHU CKOPOCTH Ha JBM)XKEHHE, HO
€KCIIEPUMEHTAJIHO J1abOpaTOpHO U3C/eBaHe, He € HATU4YHO. J[OKTOpaHTBT Mmoka3Ba
BHCOKa CTENEH Ha I03HaBaHe Ha Marepuala, Kacaelll pas3rjiexnaHusi nmpobjeM B
OucepTauMoHHus Tpyd. M306paHata Meronuka 3a u3clelBaHe MO TOCTaBEHUS B
JOUCEepPTAllMOHHUS TPYJ 3a paspellaBaHe NpobOjieM — Cbh3/1aBaHETO Ha KOMILJIEKCEeH
MOJAXOJ 3a TEOPETUYHO M EKCIIEPUMEHTAIHO OINpejeissHe Ha MapamMeTpuTe Ha
CIMpayHaTa CHCTEMa HaIlbJIHO ChOTBETCBAa HA TOCTaBeHaTa IeNl M 3a1add. ToBa ce
nocrtura 4ype3 moaepHusupadn creHa B TY-Codus, karenpa XenezonbTHa TeXHUKA U
U3I10JI3BaHE HA YMCIIEHH METOJHU B pa3paboTeH AUHAMUYEH MOJIE.

4. AHAIUTHYHA XapPAKTEPUCTHKA HA €CTeCTBOTO H JOCTOBEPHOCTTA HA
MaTepHaJjia

YUpe3s pa3paboTeHns KOMIUIEKCEH MOAXO/ 3a JJAOOPATOPHO ¥ TEOPETUYHO M3CJIEBAHE
Npy HM3IMOJ3BaHE Ha YMCIEHM METOJU Ce OCUTYpsiBa OLleHKa Ha H3CJIeIBaHUTe
BEJIMYMHU 33 BCHUYKH BB3JIM M €JIEMEHTH M0 TMPernopbyaHUTe B HOPMOTHUBHHUTE
JOKYMEHTH KPHUTEPHM 3a BBBEXJaHE B EKCIUIoaTallks Ha JKeJe30ITbTHH BO3HIIA.
PaspaboTenusaT Moien e Hamepus1 mpuioxeHue B yueGHus marepuan Ha OKC
bakanassp u OKC Maructep Ha TY-Codust.

S. Hay4ynn v Hay4YHO-NPHJIO’KHH PHHOCH HA JMCEPTANHOHHHUS TPy



Jl¥cepTaiMOHHUSAT TPyl € C HAYyYHO-TPUJIOKHHU M MPUIONKHH MPUHOCH.
HayuHo-npuno>xHuTe NpuHOCH ce CBEXJAT J10:

AHanu3 Ha HOPMATUBHUTE JIOKYMEHTH M JOCTBITHUTE JUTEPATyPHH H3TOYHH
OTHOCHO BJIaKOBUTE CIIMPAYHU CUCTEMHU, METOJUTE 3a TAXHOTO CUMYJHpaHE M
M3IIUTBAHE U HAYMHHUTE 3a U3CJeIBaHE Ha I'oJIEeMUHATa Ha HAIJIBKHUTE CHIIH,
KOMTO Bb3HUKBAT B MEK/{yBarOHHUTE BPb3KH;

Pa3zpaboTBaHe Ha MeToIMKa 3a M3CJe/lBaHE Ha IMPOLECHTE Ha pPa3BHTHE Ha
HAJTB)XHUTE CHUIM BbB (DyHKLUS Ha BPEMETO W Pa3BUTHETO HA CIHPAYHUTE
MIPOLECH MO IbJKUHATA HA BIAKOBUS CHCTAB;

Pa3paborBaHe Ha NWHAMUYEH MOJEJ HA BJIAKOB CbHCTaB, CHhCTOSAL] ce OT 44
BaroHa, KOWTO TMpeACTaBs MaKCUMajJHO TOYHO TMOBEACHUETO MYy IOJ
JEMCTBUETO Ha Pa3IMYHU CKOPOCTH Ha JIBHXKEHHE, PA3IMYHHU XapaKTePHCTHKU
Ha JKEJIe3HHs ITbT U CTPATEruu 3a yIpaBiieHUe Ha CIUPAYHUTE CUCTEMHU.

HpI/IHO)KHI/ITC IMPHUHOCH C€ CBEX AT N0:

W3BbpleHa e MonepHHU3alMs Ha CTEHJ 3a ra3o-AMHAMHYHO H3ClIefBaHE Ha
CIIMpPaYHUTE NpoLecH, cboOpa3Ho u3nckBanus Ha UIC;

Brenpena e wu3MepBarenHa cucTeMa 3a perictpupaHe W oOpaboTka Ha
JIAHHUTE;

YCTaHOBEHU Ca CHJIMTE B MEXIYBaroHHHTE BPB3KH 3a BCHUKH BaroHH OT
3a7laZIcHUs CbCTaB Ha BJlaKa;

MonepHu3paHUT CTeH]l, U3MepBaTeHaTa CHCTEMa, METOJAMKATA 34 CHEMaHE
Ha HaJJBXHUTE CHJIM U CUMYJAMOHHUS MOJeJl, OTHOCHO Pa3BUTHETO Ha
CIIMPaYHUTE MPOLECH BbB (YHKLHUS HAa BPEMETO ca MPHIOKHUMH B ObIEIIH
pa3pabOTKU MpH pellaBaHeTO Ha CIUPAYHU 3aJaud C pa3jIduHd [0 THII
NOJB)KEH ChCTaB M CIIMpPaYHa CHUCTEMa, BKJIIOUMTEIHO U HAa BaroHU C TOBapo-
3aBUCHUMO CIIUpaHe.

MoepHU3UpaHUAT CTeH], U3MepBaTeIHaTa CHCTEMAa, METOAMKATA 34 CHEMaHE
Ha HAJUIBXXHUTE CHUJIM M CUMYJIALIMOHHUS MOJEN YCHEIIHO ca MPWJIOKEHH B
y4eOHHus npouec Mo JUCHHUIUIMHUTE ,, TEXHONOrHs W CHCTEMH 3a yIpaBleHHEe
BIlakoBeTe" | ,, TAroBM M CMpayHU U3UUCIICHUS‘, U3yuyaBaHU OT CTYJEHHUTE B
CIELHUAIHOCTH ,, IpaHCOpTHA TeXHUMKA M TEXHOJOrMH“ U ,, TexHomorus u
ynpaBlieHHe Ha TpaHcnopra®™ kbM Dakynrera Ha TpaHcropTa Ha TeXHUYECKH
yHuBepcuteT - Codus.

6. Ouenka Ha cTeneHTa HA JIHYHO Y4dyacTHe HA JUCEPTAHTA

Hucepranuonnusat Tpya e paspaboren B TY-Codus, karempa ,,KenezombTHa
TeXHHUKa", ‘

OcCHOBHHTE pa3aein oT JucepranuaTa ca JOKJIaJABaHU U 06CB)KI[aHH Ha HAY4Y€H CBHBECT

Ha Karezipa ,,)Kene3onbTHa TexHuKa* kbM Dakynrtet Ha TpaHcnopra npu TY-Codus
Ha 18.02.2026 r.



Hsmam cBenenusi 3a u3Mnosi3BaHe, WM LMTHpaHe Ha JaHHM OT M3CJeJABaHUAITa B
JUCEepPTAalMOHHUS TPy OT APYTM aBTOPU Y Hac U HaBbH. ToBa MU 1aBa OCHOBaHHUE J1a
CMsTaM, 4e MOJYy4YeHUTE pe3ysITaTh U MPUHOCHUTE B MPEJNCTAaBEHUs TPYJ ca JUYHO
JIeJI0 Ha IUCepTaHTa.

7. Tlpeuenka Ha NyOJHKALMHUTE MO JHCEPTANHOHHHS TPY/

Pesynratute oT aucepTaliOHHUS TPY[ ca MyOJIMKYBaHU B 5 Oposi HAYYHH CTATHH, OT
KouTo 1 camocrtostenHa, 3 Opos oT myOJaukamuMuTe ca B OBIrapcKu COOPHUIIM Ha
MexayHapoaHu koHpepenuuu BulTrans-2021, 2023 u 2025 roauHwu.
JIBe oT myOnuKanuuTe ca B MeX/IyHApOIHU HAYYHU CIIHUCAHHS C UMIAKT (aKTOPH:
- Krastev, S., Velkov, K., Krastev, O., Analysis of the influence of freight trains
length on their braking distance. AIP  Conf.  Proc. 10  April
2024. https://doi.org/10.1063/5.0199253, cniucanuero uma SJR 0.153;
- Krastev, S., Slavchev, S., Maznichki, V., Sinapov, P., Velev, M. Investigation
of the Influence of Distributor Valve Position on Longitudinal Train Dynamics

During Braking. Eng. Proc. 2026, 121, 13.
https://doi.org/10.3390/engproc2025121013. ciucanuero uma SJR 0.205.

8. U3noJ3BaHe Ha pe3yJTaTuTe OT JUCEPTALIHOHHUSA TPYA B MPAKTHKATAa

HsMaMm mpezncraBeH JOKYMEHT 3a M3IOJI3BaHE HA Pe3yJTaTUTE OT AUCEpPTallMOHHUS
TPy B IPAaKTUKaTa y HaC U HaBbH.

9. Ouenka Ha cCbOTBETCBHETO HAa aBTOpedepaTa

3a oLleHKa ChOTBETCTBUETO Ha aBTOpedepaTa ChbM MpeAcTaBUiIa OTAEHA peleH3HUs.
ABTOpedepaTa Ha IUCEPTALMOHHHS TPYH, NMPEICTaBeH Ha OBIrapCKH M aHTIIUHCKU
e3UK € B 00eM oT 63 ctpanuiu. To#l e ohopMeH chrilacCHO U3UCKBAHUATA U OTpa3siBa
IBJIHO IIOCTAaBEHATa LN, PELICHUTE 3aJayd, JOCTUTHATUTE pPe3yJITaTh M Hay4HO-
IIPUJIOXKHUTE U TPUIIOKHU NIPUHOCH, KAKTO W MyOJIMKAIIMMTEe Ha aBTOpa CBbP3aHU C
nuceprauusaTa. Homepara Ha ¢urypute u tabnuiute B aBTopedepara chbOTBETCTBAT
Ha T€3U B JUCEPTALUOHHUS TPYI.

10.MHeHus1, NpenopbKU U 0eJIeKKH

Mnuenus:

Hucepranusra e 100pe CTpyKTypUpaHa.

OTin4HO ca BBBEJICHM MHOXECTBO CBKpallleHHs B JUCEPTAIMATa, KOHTO Ce
U3M0JI3BaT MHOTOKPATHO B TEKCTA.



OTHOCHO aBTope(bepaTa B Hero ca 3a0es3aHy HIKOU CHHTAKTHYHU IPOITYCKH, KOUTO
HE HamajsBaT CTOMHOCTTaA Ha NpeACTaBEHUA NUCEPTALIMOHEH TPY/ OT IJieiHa TOYKA
Ha TIOCTUTHATUTE PE3YJTATU OT KaauaaTta. CJICII npeacTaBsiHe Ha PEeUCH3UATa Ha
aBTope(bepaTa TE€3W HETOYHOCTH Ca IIpEMaxHaTH.

IIpenopvku.
- Bcsika rnaBa B gucepTauMOHHHS TPy Aa 3arno4Ba ¢ popMysIMpaHara 3ajgaya u

3aBbpIIBA C U3BOJIH;

- Jla ce mpeacraBy KaTo MNPUIOKEHUE pe3yJITaTH OT YUCIEHUTE €KCIIePUMEHTH
10 pa3paboTeHusi MaTeEMaTUUeH MOJIEN;

- JKenaTtenHo e HAMMEHOBAHUETO HA yUeHHUTE Aa Objie B OPUTMHATEIICH €3UK.

beneorcku:

Karo usano 3amauure B mpelcTaBeHUs 3a peleH3UpaHe JUCepTaLlMOHEH TPy ca
pelleHH, LeiTa € M3MbJIHEHA U KPUTUYHHUTE OeJeKKH He HamassBaT HEeroBHUTE
npuHocu. [IpenopbuBam Ha aBTOpa Aa MPOIBIDKU M3CIENBaHUsATA, KAaTO pa3padoTH
PBKOBOJCTBO 3a M3IOJI3BaHe Ha pa3paboTeHHss MaTeMaTHUpeH MOJe]l B Olpe/elisiHe
TeXHUYECKUTE MapamMeTpH Ha JKeJIe30MbTHUTE BO3WIIA MIPU TAXHOTO BepUPULIMPaHE.

11.3akiaw0uenue

HanpaBenute Oenexku W NMPENoOpbKA HE OCHOPBAT NPUHOCUTE HA JMCEPTALMOHHMS
TPy, ThHKATO B U3BBpIIIEHATA U MpeJICTaBeHa U3clieloBaTelIcka padoTa yCIelHo ca
pelieHu IOCTaBeHUTE LieJl U 3a/1auH.

CunraMm, 4ye Taka HpeJCTaBEHUST TPYH OTroBapsi HA M3UCKBaHMsTAa Ha 3aKoHa 3a
pa3BUTHE Ha akajJeMW4yHHa cbcTaB B PemyOnuka bwiarapus u na IlpaBunnuka 3a
HEroBOTO MPUJI0KEHHE U J1aBaM IOJIOKUTEJIHA OLIEHKA.

[locTurHatuTe pesyinTtard MU JaBaT OCHOBaHME Ja Mpeyioka Ha 4YieHOBeTe Ha
HayuHoto »xypu na 6bae npumodura obpasoBaTesHara U Hay4Ha CTereH ,,JJOKTOP”
Ha mar. uwxK. Crepan Kupunos KpbcreB B obnact Ha Bucuiero obpasosanue 5.
Texuunuecku Hayku, [Ipodecuonanno Hamnpasnenue 5.5. Tpancnopt, kopaborniaBane
u aBuauus, Hayuna cneumannoct [lonBuxeH xesne3onbTeH CbCTaB U TErJIMTEIHA

/mon1. n.H. unxk. JloGpuHka EOpHCOBa {?’iTMaLDKOBa/

CHJIa Ha BJIAKOBETE.
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1. Relevance of the problem developed in the dissertation

The longitudinal forces arising in a train set in braking mode are dynamic loads
arising when the speed of movement is reduced. These forces are of essential
importance for the safety of the movement of Railway Rolling Stock (RRS). The
problem being developed in the dissertation is precisely the study of the nature of the
change in longitudinal forces in a train set in braking mode. The problem being
developed in the dissertation is also relevant because in order to obtain a permit for
the commissioning of new, modernized and renovated objects of the railway
infrastructure and rolling stock, it is necessary not only to theoretically but also to
experimentally determine the parameters of the relevant objects and the interaction of
the RRS and the track. The Scientific Research Institute of Transport, where these
experimental studies were carried out since 2013, has practically not functioned. In
the present dissertation, bench laboratory experiments are carried out using a bench
modernized for this purpose to establish not only the parameters of the braking
system. With the developed mathematical model of the software product:



"SIMULINK", various possible experimental situations are investigated. The
modeling of not only the type of braking system, but also the inter-car connections in
the train set is relevant.

The dissertation is 130 pages long and includes an introduction, 5 chapters to address
the formulated main tasks, a list of contributions, a list of publications on the
dissertation and references. A total of 142 literary sources are cited, 90 of which are
in Latin and 52 in Cyrillic. The work includes a total of 51 figures and 3 tables.

The analysis shows that the dissertation creatively evaluates the different aspects of
research on the longitudinal dynamics of a railway train in a braking mode.

The dissertation has set itself the goal of creating a unified approach for theoretical
and experimental research on the movement of a train in a braking mode, which
corresponds as much as possible to international regulatory documents, such as Euro
Norms (BDS EN), UIC sheets, Regulations of the Ministry of Transport and other
requirements and methods for real testing of railway vehicles.

To achieve the goal, 5 specific tasks have been formulated, through which:

- to specify the choice of a dynamic model for studying the longitudinal forces during
the operation of the braking system,;

- to conduct laboratory tests by simulating parameters of the train set, track and speed
of movement;

- to perform a numerical experiment with a developed mathematical model and use
the results of the laboratory tests;

- to perform analyses of the obtained results, drawing the necessary conclusions for
application.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material

A comprehensive study and evaluation of the braking systems, the phases of the
braking process and the methods for studying the longitudinal forces during the
movement of a train set have been carried out.

The dissertation author creatively interprets the literature material from a number of
theoretical and experimental studies of a train set and clearly defines the main load
regimes in accordance with the technical parameters of types of braking systems. It is
established that the creation of computational models in the available literature is also
intuitive. The high degree of knowledge of the state of the problem and the creative
interpretation of the literature material provide grounds for studying the main issues
related to studying the nature of the change in longitudinal forces in a train set in
braking mode.



3. Compliance of the chosen research methodology with the set goal and
objectives of the dissertation work

Through a thorough analysis of the mentioned literary sources, it is established that
different authors make different interpretations of the regulatory framework, which
raises questions regarding the adequacy of these studies. The dissertation is correctly
directed towards examining and analyzing the works presented in the literary sources
related to the study of the longitudinal dynamics of railway vehicles. Models for
theoretical determination of the values of the longitudinal forces of railway vehicles
in a train set at different speeds are indicated, but experimental laboratory research is
not available. The doctoral student demonstrates a high degree of knowledge of the
material concerning the problem considered in the dissertation work. The chosen
methodology for research on the problem set in the dissertation work for solving - the
creation of a complex approach for theoretical and experimental determination of the
parameters of the braking system fully corresponds to the set goal and tasks. This is
achieved through a modernized stand at TU-Sofia, Department of Railway
Engineering and the use of numerical methods in a developed dynamic model.

4. Analytical characterization of the nature and credibility of the material

The developed complex approach for laboratory and theoretical research using
numerical methods provides an assessment of the studied quantities for all nodes and
elements according to the criteria recommended in the normative documents for
putting railway vehicles into operation. The developed model has found application
in the teaching material of the Bachelor's and Master's degree programs of the
Technical University of Sofia.

S. Scientific and applied scientific contributions of the dissertation work

The dissertation work has scientific and applied contributions.

The scientific and applied contributions are reduced to:

- Analysis of regulatory documents and available literature sources regarding train
braking systems, methods for their simulation and testing and ways to study the
magnitude of longitudinal forces that arise in inter-car connections;

- Development of a methodology for studying the processes of development of
longitudinal forces as a function of time and the development of braking processes
along the length of the train set;

- Development of a dynamic model of a train set consisting of 44 wagons, which
represents its behavior as accurately as possible under the influence of different



speeds, different characteristics of the railway track and strategies for controlling the
braking systems.

The applied contributions are as follows:

- A bench for gas-dynamic research of braking processes has been modernized, in
accordance with UIC requirements;

- A measuring system for data recording and processing has been implemented;

- The forces in the inter-car connections have been determined for all cars of the
given train set;

- The modernized bench, the measuring system, the methodology for measuring
longitudinal forces and the simulation model regarding the development of braking
processes as a function of time are applicable in future developments in solving
braking problems with different types of rolling stock and braking systems, including
cars with load-dependent braking.

- The modernized stand, the measuring system, the methodology for measuring
longitudinal forces and the simulation model have been successfully applied in the
educational process in the disciplines "Technology and Train Control Systems" and
"Traction and Braking Calculations", studied by students in the specialties "Transport
Equipment and Technologies" and "Transport Technology and Management" at the
Faculty of Transport of the Technical University - Sofia.

6. Assessment of the degree of personal participation of the dissertation
candidate

The dissertation was developed at the Technical University of Sofia, Department of
Railway Engineering.

The main sections of the dissertation were reported and discussed at the scientific
judges of the Department of Railway Engineering at the Faculty of Transport at the
Technical University of Sofia on 18.02.2026.

I have no information about the use or citation of research data in the dissertation by
other authors in our country or abroad. This gives me reason to believe that the
results obtained and the contributions in the presented work are the personal work of
the dissertation author.

7. Assessment of dissertation publications

The results of the dissertation work have been published in 5 scientific articles, of
which 1 is independent, 3 of the publications are in Bulgarian proceedings of
international conferences BulTrans-2021, 2023 and 2025.

Two of the publications are in international scientific journals with impact factors:



- Kirastev, S., Velkov, K., Krastev, O., Analysis of the influence of freight trains
length on their braking distance. AIP  Conf.  Proc. 10  April
2024. https://doi.org/10.1063/5.0199253, cnucanuero uma SJR 0.153;

- Kirastev, S., Slavchev, S., Maznichki, V., Sinapov, P., Velev, M. Investigation
of the Influence of Distributor Valve Position on Longitudinal Train Dynamics
During Braking. Eng. Proc. 2026, 121, 13.
https://doi.org/10.3390/engproc202512101 3. ciucaunero uma SJR 0.205.

8. Using the results of the dissertation in practice

There is no document presented on the use of the results of the dissertation work in
practice in our country and abroad.

9. Assessment of the compliance of the abstract

To assess the compliance of the abstract, | have submitted a separate review.

The abstract of the dissertation, presented in Bulgarian and English, is 32 pages long.
It is formatted according to the requirements and fully reflects the goal set, the tasks
solved, the results achieved and the scientific and applied contributions, as well as the
author's publications related to the dissertation. The numbers of the figures and tables
in the abstract correspond to those in the dissertation.

10. Opinions, recommendations and notes

Opinions:

The dissertation is well structured. Numerous abbreviations have been introduced in
the dissertation, which are used repeatedly in the text, in an excellent manner.
Regarding the abstract, some syntactic errors have been noticed in it, which do not
reduce the value of the presented dissertation work from the point of view of the
results achieved by the candidate. After the review of the abstract was submitted,
these inaccuracies were removed.

Recommendations:
- Each chapter in the dissertation should begin with the formulated task and end with
conclusions;

- Results of numerical experiments on the developed mathematical model should be
presented as an appendix;
- It is desirable that the names of the scientists be in the original language.



Overall, the tasks in the dissertation submitted for review have been solved, the goal
has been achieved, and the critical notes do not diminish its contributions. I
recommend that the author continue his research by developing a manual for using
the developed mathematical model in determining the technical parameters of railway
vehicles during their verification.

11. Conclusion

The notes and recommendations made do not dispute the contributions of the
dissertation work, since the research work carried out and presented has successfully
solved the set goals and tasks.

I believe that the work presented in this way meets the requirements of the Act on the
Development of Academic Staff in the Republic of Bulgaria and the Regulations for
its implementation, and I give a positive assessment.

The achieved results give me reason to propose to the members of the Scientific Jury
that the educational and scientific degree "PhD" be acquired by Eng. Stefan Kirilov
Krastev in the Field of Higher Education 5. Technical Sciences, Professional
Direction 5.5. Transport, Shipping and Aviation, Scientific Specialty Rolling Stock
and Traction Force of Trains.
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