. Review: Nikita Grigoryev Dissertation
On Nikita Grigoryev’s dissertation: ‘Gas dynamics and heat exchange in the exhaust
pipe of a piston internal combustion engine’, presented for ‘Candidate of Technical
Sciences’ degree with following specialties:

01.04.14 — “Thermal Physics and Theoretical Combusting Engineer’

05.04.02 — “Themal Engines’

The relevance of the Nikita Grigoryev dissertation is expressed with his
challenge to improve the technical and economic performance of internal
combustion engines by improving the scavenging with usage of compressed
air ejection and cross-profiling of exhaust manifold.

The scientific novelty of the study results is that the author has made attempt
to develop new way of increasing the gas flow through the exhaust manifold system
of the engine by using a cross-profiling and forced ejection.

The practical significance of the thesis results is that the author obtained
regularities and used them for estimation of local heat transfer of the exhaust gas and
thermadinamic calculation of the engines. The author has issued the challenge to
develop active and passive methods for improving of scavenging.

According to the abstract the following questions and comments are risen:

1. The cylinder discharge process is naturally occurring between reservoir and
atmosphere neglecting the important role of the piston, which plays to
sustain the flow!

2, The author pretends to simulate the turbocharger effect in the gas
exchange period adding simply a turbine. The effect of the compressor with
the increasing of DP across the cylinder need to be counted too!

3. The addition of the ejector gives benefits only because the DP across the
valve is limited. With pressure levels we are acquainted the ejector flow
must achieve a supersonic speed to generate a limited DP increase in the
back of the valve. To our point of view practical application of this method
is hardly possible.
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The above comments do not change the overall assessment of the work in
question, which corresponds to the requirements of the thesis, and Nikita Grigoryev
deserves the award of the degree of candidate of technical sciences, specialty
01.04.14 — Thermo physics and theoretical the heating engineer and
05.04.02 - Thermal engines.

= ABB Turbo Systems Lid

Pierre Jacoby
General Manager
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Pierre Jacoby
General Manager
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OT13m1B
Ha nuccepTauuoHHyo paboty Hukute! I'puropresa: «l azonmnHaMuka U
TEILI00OMEH B BBIXJIOITHOM TpyOOIPOBO/E TIOPIIHEBOrO JBUIraTelsi BHYTPEHHEro
CrOpaHUs», IPEACTABICHHYIO Ha COUCKaHME YUEHOH CTENIEHH KaHauxara
TEXHUYECKUX HAYK 10 CIEOYIOIUM CTIeHAIBEHOCTSM:
01.04.14 — «Tennodusuka 1 TeOpeTUUECKast TEIIOTEXHHKa»
05.04.02 — «TemioBsle ABUTaTEIN»

AKTyanbHOCTH JuccepTanyy, HanucadHol H. ['puropseBriM, BeIpaxaeTcs B
TNOTIBITKE YJIYHIIWTh TEXHHUYECKMUE XAPaKTEPUCTUKHM KM SKOHOMUYECKHE IOKa3aTesln
IBUAratTeslell BHYTPEHHEIO CrOpaHHs, YCOBEpIIEHCTBOBAB IPOLECC IIPOAYBKU C
TTOMOLIBI0 BBITATKMBAHUS CHKATOTO BO3IyXa M TONEPEYHOro NpohHIHPOBaHUS
BBIITYCKHOTO TPy6ONpoBoIa.

Hayunass HoBH3Ha HCCIENOBaHMs 3aKIIOYaeTCsl B IONBITKE pa3paboTKu
HOBOTO CII0co0a yBEIWYHUTh TIOTOK ra3a 4yepes CHCTeMY BBINYCKHOro TpybonpoBoia
JIBUTaTells C IOMOIIBIO ITOTIEPEUHOr0 NPOQUIUPOBAHNA M IIPHHYIUTENLHOTO
BbIOpOCa.

IMpakTH4YecKas 3HAYUMOCTb PE3YJIBTATOB UCCIEIOBAaHHS COCTOUT B TOM, UTO
ABTOD BBISIBHJI 3aKOHOMEPHOCTH U HCIONB30BAN WX [ aHajlu3a JIOKalbHOH
TEIUIONEepenayy BBIXJIOIHOIO rasza M TEPMOJMHAMMUYECKOro pacdeTa ABUraTenei.
ABTOp IOCTaBUI 3a/1a4y pa3paboTaTh aKTUBHBIM M MMaCCUBHBIA METOMBI YIIy4IlIeHUs
TIPOYBKH.

Conepmaﬁne aBTope(pepaTa BBIZBIBACT CHEIYIOIINE BOIIPOCHI X KOMMEHTAPHK!

1.  Tlpouecc pa3rpy3ku LMUIUHApa MPOHCXOIUT €CTECTBEHHBIM 00pazoM
MEXKIY pe3epByapoM U atMochepol, mpu 3TOM 0e3 BHHMaHHS OCTAETCS Ta Ba)KHas
POJIb, KOTOPYIO B OJIEP/KaHUK [TOTOKA UTPAET TOPIIEHB!

2. Tlpocto mobaBmsin TypOWHY, aBTOp MpPETCHIYEeT Ha CO3JaHHe MOJelU
BO3MeHCcTBUS TypOoKoMIpeccopa B mepuojn ra3oobmeHa. Heobxoammo Tak e
YHHUTHIBATH AEHCTBHE KOMIIpeccopa C pOCTOM Ilepeliana AaBjieHus B HiuHape!

3.  JloGaBneHuwe 3KeKTOpa JHaeT MPEUMYIIEeCTBA TOJBKO IOTOMY, YTO
mepenan aBieHus B KiamaHe orpanu4eH. [IpW W3BECTHBIX YPOBHSX [JaBJIECHHS
CKOpPOCTh TIOTOKa B 3KEKTOpE JIOJIKHA TOCTHUraTh CBEPX3BYKOBBIX BEIWYUH, UTOOHI



CO34aThb O‘I’paHI/I‘—IeHHHI\/’I POCT nIeperiaza 1aBjiCHUA B 3aJHeN YacTy KJlaraHa. C namei
TOYKH 3PCHHA HA [IPAKTUKE 3TOT METOM BPs I OCYLIECTBUM.

BrlmeckazanHoe He MeHsieT oOImeidl OIeHKM paccMaTpuBaeMoil paboTsl,
KOTOpasi HalMcaHa B COOTBETCTBMM C TpeOOBaHUSIMM, TIPENbIBIAEMBIMU K
mucceptaiu, U Hukuta ['puropseB 3aciykuBaeT Hay4dHOU CTENEHU KaHIuAara
TeXHUYECKUX HayK mo creunaibHocTsaM 01.04.14 — «Tennodusuka U TeopeTuieckas
tennorexaukay, 05.04.02 — «TermoBsie ABUTATEIIN

OT13bIB TIOATOTOBWI: [ NIaBHBIN PYKOBOIHUTENb JKEIE3HOJOPOXKHBIX IPOEKTOB
«ABB Turbo Systems Ltd» ITsep SAxo6mu.

Anpec:

ABB Turbo Systems Ltd

P.O. Box
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Tel: +41 (0) 58 585 77 77

Fax: +41 (0) 58 585 51 44

e-mail: turbocharging@ch.abb.com
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