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1. Po3po6ka po6ouyux npoLeciB MHEBMOABUTYHA 3 KJIallaHHUM IIOBITPOPO3I01ijIoM KOMOIHOBaHOI eHepreTUYHOi

YCTaHOBKM aBTOMOOiJIs

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

Pedepar:

1. Incepraliiio IpUCBSYEHO PO3B’I3aHHIO aKTYaJIbHOTO MUTAHHS — PO3POO6JIEHHIO PO60OYNX NIPOLECiB THEBMOIBUTYHA
3 KJIAIIaHHUM IOBITPOPO3MO/1ijIoM KOMOIHOBAaHOI €HEepPreTUYHOi YCTAaHOBKY aBTOMOOIJIS, 1110 CIIPUSIE JOCSTHEHHIO
HEeOOXiJIHOI IOTY>XHOCTI 32 MiHIMaJIbHOI BUTPATX CTUCHEHOTO MOBITPS 1 Ja€e 3MOry MiABUIIATA €KOHOMIYHI Ta
exoJioriuHi nokasHuku KEY. ¥V npoueci gocnifgkeHHd BUBHAY€HO OCHOBHI KOHCTPYKTUBHI 1 PEXMMHI [TapameTpy,
1110 BIJIMBAIOTh HA iHAMKATOPHI Ta eDEeKTUBHI NOKa3HUKU. Y po6OTi MpoaHali30BaHO KJlallaHHi MexaHi3Mu 3
MEXaHiYHUM, €JIEKTPO-MarHiTHUM, THEBMATAYHVM, TiIpaBlidYHUM Ta KOMOIHOBAaHMM PEryJIbOBaHMMU IIPUBOAAMY, iX
KOHCTPYKIii Ta 0CO6JIMBOCTI PO6OTH. 3aIpONIOHOBAHO METOJ, i IPOrpamy pO3paxyHKY eJIeKTPOrifpaBIidiHOro

IIPMBO/Y KJIallaHiB, BAKOHAHO po00Yi KPECIEHUKHU i BUTOTOBJIEHO €KCIIEpUMEHTAIbHUI eJIeKTPOMarHiTHUN [TPUBif,.



Po3paxyHKOBi JocigKeHHs 30iCHEHO B ABa eTany. Ha nepiomMy erari 3 METOI0 BCTaHOBJIEHHS ITOTYKHOCTI [1]]
N7 KOHBepTalii mratHoro JIB3 mpoBeneHo nonepenHi 06YMCIeHHs Ta BU3HAYEHO MeXXi BapilloBaHUX ITapaMeTpPiB
3a IOTIOMOT0I0 CTaTUYHOI MOZEJi. YTOUHEHY NUHAMIUYHY MOJZEJb 3aCTOCOBAHO [JIs1 PO3PaxyHKIB iHIMKATOPHOTO
IIpoLieCy I IEPEBIPKU Ha aIeKBATHICTh 3 EKCIIEPUMEHTAIbHUMU [TI0Ka3HMKAMU Ha IpyromMy etari. CTBOPEHO
OHOLMJIIHIPOBUH BiJICiK THEBMOIBUTYHA Ha 6a3i KoHBepToBaHOTO JIB3 4 Y 9,2 /9,2. 3acTOCYyBaHHS THEBMOJIBUTYHA
3 KJIalIaHHUM IOBITPOPO3IO/IiJIOM [1aJI0 3MOTY iCTOTHO IiABUIIMTHU Pe3yJIbTaTy PoO0YOro Mpolecy i piBeHb
TEXHIKO-€KOHOMIYHMX IIOKa3HUKIB pPOOOTH IOPIBHSHO 3 JBUTYHAMU aHAJIOTiYHOI PO3MipHOCTI i3 30JI0THUKOBUM
MOBITPOPO3MOAiNIOM. YIIPOBAI)KEHHSI METOAY IJIAaHYBaHHS €KCIIEPMMEHTY 3 [I0JAJIbIIOI0 ONTUMIi3alieo (a3
ra3oposIofiisy CIPUIIO CKOPOUYEHHIO 4aCy €KCIIEePUMEH~TAJIbHOIO AOCIIIPKEHHS Ta iCTOTHO MifBUILNAIIO

IMOKa3HUKN pO6OTI/I IMTHEBMOJBUTYHA.

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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