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2. Selection and justification of the diesel engine parameters during operation on a water-fuel emulsion

Pedepar:

1. Iuceprauiiina po60oTa MpucBsAYeHa BUPilIEHHIO 3a7la4yi KOMIIJIEKCHOTO MTOKPalleHHs €KOJIOTIYHUX Ta EKOHOMIYHUX
NIOKA3HUKIB IM3e1s, 10 IPalloe Ha BOAONANMBHiN emyJibcii (BIIE), misixom BU60pY pallioHaJbHUX ITapaMeTpiB
nusesst. JocaimkeHo ¢i3uKo-xiMiyHi BIaCTUBOCTI BOJIONAJIMBHUX eMYJbCill. [[poBeieHO eKcliepuMeHTaIbHi
nociigxeHHs BinBy BITE Ha nokasHuky Ta po6o4uii npouec nusesst. Po3po6i1eHo MeTOAUKY BUSHAUEHHS
MOMEHTY ITI0YaTKy 3rOPSHHS NajyBa 3a pe3yJibTaTaMU €KCIIEPUMEHTAIbHUX TOCiIKEHD, 1II0 BPAaXOBY€E OCOOJIMBOCTI
JaTYMKy TUCKY. 3a pe3yJabTaTaMU pO3PaxyHKOBO-€KCIIEPUMEHTAIbHUX OCIIIKEHb NU3ed, o npauoe Ha BIIE,
BM3HAUYEHO €HEPril0 akTUBallii [bOoro By Najuaa Ta KoeQillieHT HaJINIIKY NOBITPsl B LMliHIpPi. OcO6IUBICTIO
METOJIMKU PO3PaxyHKY € OKpeMe BU3HAUEHHS [IOKa3HUKIB 7151 KOKHOTO POOOYOro LUKy nu3esst. Po3pobieHa
MaremMaTU4Ha MOJeJib po60Yoro MpoLecy Au3ess, o Palioe Ha BOJOIIANNBHIN eMyJIbCii, SKa 103BOJISE

IIPOBOJIUTH PO3PaxXyHKOBE [IOCIII>KeHHSI 1U3eis 3 ypaxyBaHHsIM ocobiuBocteil BITE 6yab-saxoro ckiany. B monerni



BPaXOBY€ETbCS Jisl MeXaHi3My “MIKpOBUOYXY”, KATaJiTUYHUI BIIJIMB IPOAYKTIB AKCOLiallii BOOu Ha IpoLecu
3TOPSIHHS Ta YTBOPEHHS LIKiAJIMBUX PEUOBMH B LMJIiHIPi. 3 BUKOPUCTaHHSIM PO3p00JI€HOI MAaTeMaTUYHOI MOIei
BM3HAYEHI palliOHaJIbHI 3HAYEHHS [1apaMEeTPiB IM3€JIs IPU BUKOPUCTAHHI BOAOIAJIMBHOI €MyJIbCii. Bysio BBeIeHO
0OME>XEHHSI MaKCUMaJIbHOTO TUCKY Ta MAaKCUMAaJIbHOI IIBUIKOCTI MiJJBUIIEHHS TUCKY B IUJIH/PI 3 METOIO
3ano6iraHHs 3HAaUHOMY POCTY MEXaHiYHMX HaBaHTaXeHb Ha JieTasi nu3esis. Po3po6sieHO KOHIENLio afalTUBHO]
CHCTEMU KepyBaHHS IM3eJIeM, 1[0 TACTh 3MOI'y aBTOMaTUYHO 3a0€3[1eYUTH pallioHaJIbHi IapaMeTpy qu3eJisl [J1s
BITE 6yab-sKOro ckyiany, 4 AJis TpaguLiliHOTO TU3€JIbHOTO NannBa. [IpoBeeHo po6boTH 00 BUOOPY TUILY
Iat4yuka Bmicty Bogu y BIIE.

2. The thesis is devoted to solving the problem of complex improvement of the environmental and economic
indicators of a diesel engine operating on a water-fuel emulsion (WFE), through the choice of rational diesel engine
parameters. The physicochemical properties of water-fuel emulsions were investigated. Experimental research of
the influence of WFE on the performance and workflow of a diesel engine have been carried out. A method has
been developed for determining the moment of the start of fuel combustion based on the results of experimental
research, which allows to increase the accuracy by taking into account the features of the pressure sensor.
According to the results of computational and experimental research of a diesel engine operating on WFE, the
activation energy of this type of fuel and the coefficient of excess air in the cylinder were determined. The
peculiarity of the calculation method is a separate definition of indicators for each diesel operating cycle. A
complex mathematical model of a diesel engine on a water-fuel emulsion has been developed, which allows
carrying out computational research of a diesel engine taking into account the characteristics of WFE of any
composition. The model takes into account the action of the mechanism of "microexplosion”, the catalytic effect of
the products of water dissociation on the processes of combustion and the formation of harmful substances in the
cylinder. Using the developed mathematical model, rational values of diesel parameters were determined using
water-fuel emulsion. The limitation of the maximum pressure and the maximum rate of pressure increase in the
cylinder was introduced in order to prevent a significant increase in mechanical loads on diesel engine parts. The
concept of an adaptive diesel control system has been developed, which will automatically ensure rational diesel
parameters for WFE of any composition, or for traditional diesel fuel. Works on the selection of the type of water
content sensor in WFE were carried out.
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