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B nacrosmiee Bpemsi 0co0yI0 aKTyallbHOCTh TPHOOpesia TeMaTHKa CO3/IaHuUsI MaJlOpa3MEPHBIX
aBUALMOHHBIX JBUraTesiel BHyTpeHHero cropanus ([IBC), npenHa3HayeHHbIX AJs NIPUMEHEHUS B
OecnunoTHBIX JieTaTenbHbIX annapatax (BIIJIA) paznuunoro Tuna u Ha3HaueHus. PaccmaTpuBaroTcst
neyxtaktHeie JIBC momHOCTRIO OT 0,2 m.c. g0 50...60 mn.c., 6e3 reHepaTtopa W C BCTPOSHHBIM
reHeparopom (rubpuansie [IBC), ¢ arperatom HagayBa pa3iu4HON KOH(UTYypaluu u 0e3 Hero, ¢
TIyIUTeaeM 1 6e3 TIIyIuTens 1 T./.

Ucnonb3zoBanne nByxtakTHbIX /IBC B aBuanmmoHHbIX BIIJIA 0OBACHATCS TeM, 4TO B HHUX
OTCYTCTBHE T'POMO3JIKME CUCTEMbI CMa3KH U ra3opaclpe/esieHue, UMeeTcsl 0OoJbliasi MOIHOCTh B
nepecyéTe Ha OJUH JHUTP pabouero o0bEMa, U YTO OCOOCHHO BaXKHO, OHU MPOILIE U JCIICBIE B
nsrotoBneHun. ClieyeT Takke yka3aThb Ha TO, 4yTo 4-TakTHbIA JIBC mMeer Oomnbimmii pecypc H
9KOHOMHYHOCTH. [ToapobHo paccmorpensl koHCTpykius U mapameTpsl IBC AT-MVVS 190 CN4,
YEeTHIPEXUMWIMHIPOBOIO  JABYXTAKTHOTO  OIIO3UTHO-PSAHOTO  ABUALMOHHOIO  OEH3MHOBOIO
nBuraress. ['epKOHOBBIM BITYCKHOM KJamaH pAacIloJIOKEH CHHU3Y JBHUrareis, oOecreunBaeT
PaBHOMEPHYIO HAarpy3Ky Ha LMJIMHAPHL. BhIXiIONHAs cucTeMa OpUEHTUPOBAHA MOl HU3 JABUTATEINsL.
KoHcTpyKius aBUraTens onTHMUA3HPOBaHa Ui YCUJICHHS KPYTAILIEro MOMEHTa Ha HU3KUX 000poTax
JBUTATENs], KPYTSIUNA MOMEHT NMOCTOsIHEH. llopiiHu ABUrarenst M3roToBjieHbl U3 ATIOMUHHUEBOIO
CIUIaBa C BBICOKMM COJIep)KaHHeM KpeMHHs. [lOpIIHM MOKPBITHI CHEMUAIBHBIM CKOJIb3SALIIIM
MTOKPBITUEM, KOTOPOE MOBBIIIAET MOIIHOCTD JIBUTATENs M MPOJJIEBAET CPOK €ro cirykObl. L{nnunapsl
U3 aJJIOMUHUEBOTO COCTaBa UMEIOT pabouyro 30HY, MOKPHITYI0 HUKacuioM (NIKASIL).

Poccuiickue ~ JIBC  anamormyHoro  Kiacca  NpPEACTaBICHbl  MOAM(HUKAIUIMU
mukponutpaxknoro IBC MAUM MK-12B [1], moutHocThio 0.2 11.C., BBIIOJIHEHHBIM B 3BE3/1000pa3HOM
KOMITIOHOBKE ¢ 6-10 U 12-10 nmmmHapamu. J[Ba apyrux poccuiickux JIBC, PM3 500 u PM3 640-34
UMEIOT MaKCUMAIIbHYIO MOIIHOCTH 52 u 28 J1.C., BEIMYMUHBI CTENIEHU CXKATHUSI B UX JBYX LIUIUHAPAX
paBHbl BennunHaM 9,2 u 10,8. Bein cripoekTHpoBaH arperaT HaJayBa Jjisl YBEIUYEHUS UX MOIIHOCTH
[2]. HoBas crenens cxxaTusi 6buta BeiOpana paBHoi 14, momrHocTs IBC PM3 500 yBenuuunach Ha
20%. B neHTpocTpeMHUTENBHOM TypOUHE arperara HaJilyBa ObLI yCTaHOBJIEH TOBOPOTHBII COMIIOBOM
anmapar. PaccMOTpeHO JONMOJHHUTEIbHOE OXJAXKACHUE U HAAEKHOCTh paboThl KHUHEMAaTHKH
noBopoTHOM cuctembl Jionatok CA TypOunbl. Iloka3zanel ocobeHHOCTH pabouero mpoiiecca,
MOJIX0/bI K POPMHUPOBAHUIO PAIIIOHAILHOTO 00JIMKaA ero paboydeit 4yacTH U BCeil KOHCTPYKIIMH.

B 3axiroueHny BBINMOJIHEHHON pabOThl MOXKHO CJIeaTh BIIOJIHE 00OCHOBAHHBIN BHIBOJI O TOM,
YTO CO3JIJaHUE COBPEMEHHOIO MajlopasMepHoro poccuiickoro JIBC BnosHe BO3MOXHO.
enecoobpazno npoektupoBath CY BIIIA ¢ rubpunuaeim [IBC, oTnuyarommmMcs MOBBIIICHHBIMHA
AKCIITyaTallMOHHBIMU XapaKTEPUCTUKAMHU.
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At present, the topic of creating small-sized aviation internal combustion engines designed
for use in unmanned aerial vehicles (UAVS) of various types and purposes has become particularly
relevant. Two-stroke internal combustion engines with power from 0.2 hp are considered. up to
50 ... 60 hp, without a generator and with a built-in generator (hybrid internal combustion engines),
with a pressurization unit of various configurations and without it, with a silencer and without a
silencer, etc.

The use of two-stroke internal combustion engines in aviation UAVSs is explained by the fact
that they do not have bulky lubrication systems and gas distribution, they have more power per liter
of working volume, and, most importantly, they are simpler and cheaper to manufacture. It should
also be pointed out that the 4-stroke internal combustion engine has a longer resource and efficiency.
The design and parameters of the AT-MVVS 190 CN4 internal combustion engine, a four-cylinder
two-stroke opposed-in-line aviation gasoline engine, are considered in detail. The reed inlet valve is
located from the bottom of the engine, provides a uniform load on the cylinders. The exhaust system
is oriented under the bottom of the engine. The engine design is optimized to increase torque at low
engine speeds, torque is constant. The engine pistons are made of aluminum alloy with a high silicon
content. The pistons are covered with a special sliding coating, which increases engine power and
extends its service life. Cylinders made of aluminum composition have a working area coated with
Nikasil (NIKASIL).

Russian ICEs of a similar class are represented by modifications of the micro-displacement
ICE MAI MK-12V [1], with a power of 0.2 hp, made in a star-shaped layout with 6 and 12 cylinders.
Two other Russian internal combustion engines, the RMZ 500 and RMZ 640-34, have a maximum
power of 52 and 28 hp. The compression ratios in their two cylinders are 9.2 and 10.8. A
pressurization unit was designed to increase their power [2]. The new compression ratio was chosen
equal to 14, the power of the internal combustion engine RMZ 500 increased by 20%. A rotary nozzle
apparatus was installed in the centripetal turbine of the pressurization unit. The additional cooling
and reliability of the kinematics of the rotary system of the turbine SA blades are considered. The
features of the working process, approaches to the formation of a rational image of its working part
and the entire structure are shown.

In conclusion of the work performed, we can make a well-founded conclusion that the creation
of a modern small-sized Russian internal combustion engine is quite possible. It is advisable to design
a UAV control system with a hybrid internal combustion engine, which is characterized by increased
performance.
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