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1. Po3po6ka po6ounx npoLeciB MHEBMOABUTYHA 3 KJIAIIAHHUM IOBITPOPO3MOiIoM KOMOIHOBAaHOI €HepreTUYHOoi

YCTaHOBKM aBTOMO0ig

2. The development of working processes of a pneumatic engine with valve air distribution of a vehicle combined
power plant

Pedepar:

1. Incepraliiio NpUCBSYEHO PO3B’I3aHHIO aKTYaJIbHOTO MUTAHHS — PO3POOJIEHHIO POOOUYMX ITPOLIECiB THEBMOIBUTYHA
3 KJIallaHHUM TIOBiTPOPO3NOAiTIoM KOMOIHOBaHOI €HEPTeTUYHOI YCTAaHOBKM aBTOMODIIS, IO CIIpUS€E NOCITHEHHIO
HeOOXiJIHOI ITOTYXKHOCTI 32 MiHIMaJIbHOI BUTPATH CTUCHEHOTO IOBITPSI i1 Jja€ 3MOTry MiABUIIATHA €KOHOMIUHI Ta
eKoJioriuHi nokasHuku KEY. ¥V nponeci gocuifgkeHHd BUBHA4€HO OCHOBHI KOHCTPYKTUBHI 1 PEKMMHI [1apaMeTpy,

11O BIUIMBAIOTh HA iHAMKATOPHI Ta €(PEeKTUBHI NIOKa3HMKU. Y POOOTI MPOaHali30BaHO KJIANaHHI MEXaHi3MU 3



MEXaHIYHUM, €JIEKTPO-MarHiTHUM, THEBMAaTUYHUM, TiIpaBIiyHUM Ta KOMOGIHOBAaHUM PEryJIbOBAaHUMU IIPUBOJAMH, iX
KOHCTPYKIii Ta 0C06IMBOCTi po60OTH. 3aIIPONIOHOBAHO METO], i IPOrpPaMy PO3PaxyHKy €J1eKTPOripaBJiyHOro
IIPMBO/Y KJalaHiB, BAKOHAHO po00Yi KPECJIEHUKHU I BUTOTOBJIEHO €KCIIEpUMEHTAIbHUI €JIeKTPOMAarHiTHUN TPUBif,
Po3paxyHKOBi JOCIiIpKEHH 3[iICHEHO B [jBa eTanu. Ha nepuomy erani 3 METOX BCTaHOBJIEHHS IOTY>KHOCTI T1]]
17151 KOHBepTalii mratHoro [IB3 nmpoBezneHo nonepenHi 069ncaeHHs Ta BUBHAYE€HO MeXKi BapilOBaHUX MTapaMeTpiB
3a IOTIOMOTOI0 CTaTUYHOI MOZIEi. YTOUHEHY JUHAMIUYHY MOJEJIb 3aCTOCOBAHO [JIs1 PO3PaxyHKiB iHIVKAaTOPHOTO
IIpoliecy i NepeBipKU Ha aleKBAaTHICTh 3 €KCIIEPUMEHTATbHUMU [I0Ka3HMKaMU Ha IpyromMy etari. CTBOPeHO
OJIHOLWJIIHAPOBUI BifICiK MTHEBMOJIBUTYHA Ha 6a3i KoHBepTOBaHOro [IB3 4 4 9,2 /9,2. 3acToCyBaHHS IHEBMOJIBUTYHA
3 KJIaIIaHHUM TOBITPOPO3IOIiJIOM [1aJI0 3MOTY iCTOTHO HiABUIIMTHU pe3yJsIbTaTh POOOYOro Mpolecy i piBeHb
TEXHIKO-€KOHOMIYHMX IIOKa3HUKIB pOOOTH IOPIBHSHO 3 JBUT'YHAMU aHAJIOTiYHOI PO3MipHOCTI i3 30JI0THUKOBUM
[OBITPOPO3MOAiNOM. YIIPOBAI)KEHHSI METOAY IJIAaHYBaHHSI €KCIIEPMMEHTY 3 [I0JAJIbIIOI0 ONTUMIi3alielo (a3
ra3opo3IOiyy CIIPUIO CKOPOYEHHIO YACY €KCIIEPUMEH-TAJIbHOTO NOCJIIPKEHHS Ta iCTOTHO MiABUIINIIO

IMOKa3HNKN pO6OTI/I IMTHEBMO/BUTYHA.

2. The thesis deals with solving an urgent scientific problem of developing working processes of a pneumatic
engine with valve air distribution of a vehicle combined power plant taking into account obtaining maximum
power at compressed air minimum consumption, which allows to increase its economic and environmental
performance. In the process of the research, the main design and operating parameters that affect the indicator
and effective values were determined. The work analyzes valve mechanisms with adjustable mechanical,
electromagnetic, pneumatic, hydraulic, and combined drives, their design and performance characteristics. A
methodology and a program for calculating the electrohydraulic valve drive weredeveloped; an experimental
electromagnetic drive was designed and manufactured. The computational studies were carried out in two stages.
At the first stage, a static calculation model was used to determine the power of the pneumatic motor for
converting a standard (serial) internal combustion engine, conduct preliminary calculations and determine the
limits of changing parameters.At the second stage, the specified dynamic model was used for calculations of the
indicator process and checking for adequacy with experimental data. A single-cylinder compartment of a
pneumatic engine was created based on a converted ICE 4 CH 9.2 /9.2. The use of the pneumatic engine with valve
air distribution allows to significantly increase the performance of the working process and the level of technical
and economic indicators of operation in comparison with engines of similar dimensions with spool air distribution.
The use of the experiment planning method with subsequent optimization of the valve timing allows to reduce the
time of experimental research and significantly increase the performance of the pneumatic engine.
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BignosigasnbHuii 3a IIi,Z;I‘OTOBKy BueHnii cekperap K.T.H., JOLEHT Parysin Bitaniit Mukosanosuy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




