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Introduction

There is a big variety of accumulators of power in engineering. Mechanical include spring, rubber,
pneumatic, pneumatic- and spring- hydraulically accumulators, power accumulators as the lifted cargo, and
at last, flywheel or inertial accumulators. Also exist thermal accumulators, accumulating huge power in a
unit of mass, and allocating it as thermal. Each of them is good in its own way and has its area of use. The
actual task is development and uses for a drive of working body combined accumulators of power and power
assemblies in modern machines [1].

Statement of problem

The inertia of rotation showing the most brightly in work of flywheels, it very widely used in
engineering in particular in hydraulic drive of self-propelled machines and their equipment which work by
live load. Reserved in flywheel the power by a little loads of working member then realize by higher loads.
Hydrostatic transmission of machine allows to carry out charging inertial accumulators when driving
downhill and then to use reserved energy at movement on horizontal way or on rise. It is difficult to name the
machine which hasn’t flywheel or similar detail — a massive pulley, a toothed wheel, a friction. The
accumulation ability of flywheels is one thousand times larger then electrostatic, electrodynamics and
electrochemical accumulators. But, when required to accumulate some of power and excrete it as electrical
then named above electric accumulators are able to turn out more effective. By this the flywheels high-power
generators are much more effective, than the battery of condensers or throttles of the same capacity. In
particular one of the perspective method of uninterrupted submission, transformation and preservation of
any kind of energy is development of new power-plants which on design and by principle of work would
spent energy carriers as small as possible would kept autonomy in work, would be ecologically safe without
service [2].

The purpose of the work is development of inertial model, flywheel generator for creation and
simultaneously accumulations power for hydrostatic drive of machines used in engineering practice.

Analysis means of energy accumulation

From mechanical accumulators as engines can be used practically all, but with different efficiency.
Spring accumulators are widely applied as clock engines, toys, various devices for giving beginning pulse of
movement flywheel. Spring engines accumulate small amount of power in mass unit, in thousand times it is
less than flywheels from the same material. The same parameters have also spring-hydraulic accumulators,
with that difference, that the energy which has been saved up in spring, is allocated with pressure of working
liquid. In this case the work is made by hydraulic engine of this or that type. Electrochemical, pneumatic,
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pneumatic hydraulic and flywheel accumulators for today are actively applied as engines of machines. The
general feature which characteristic for accumulators of these three types is high specific power
consumption. Useful energy which has been saved up by these accumulators - hundred thousand joules of
energy in kg mass of accumulator. In order to use it as mechanical the electrochemical and pneumatic
accumulators or just balloon with compressed gas is necessary to have electric or pneumatic (hydraulic)
engine [5].

Usually any engine is not necessary in any engine for flywheel the allocation of energy occurs by
shaft rotation of flywheel. The unconditional advantage of flywheel accumulator or engine on its basis is in
it. The assignment of flywheel is a bit another in so-called shock action machines where inertia is used for
product of mechanical work: in various splitting up and metal cutting assemblies, rolling mills, presses,
scissors. During of working course such machines the flywheel take place power slowing down, the dispersal
is made by the special engine smoothly, in piston machines all occurs is contrary. In these two cases inertia
of flywheel make possible work of the machine - the kinetic energy which has been saved up at dispersal, is
used at slowing down.

When it is said about terms of preservation (conservation) of power there are pneumatic accumulators
on the foreground pneumatic accumulators act and it is possible to keep the energy of the compressed gas for
many years. Electrochemical accumulators concede here to them and flywheels in spite of the fact that
laboratory samples allowed the storage of energy for week and months, have to recede on the third plan. But
by consideration of such parameter as specific capacity the flywheels again come out on the top with a huge
stock. There is no engine or accumulator, capable to develop so big capacities as a flywheel. The capacity
developing by a flywheel, is practically boundless and it is limited only by opportunities of transmission. The
second place belongs to pneumoaccumulators here, the third - to electrochemical accumulators having, as it
is known, not high specific capacity. Analogy to duration charging, dependent on specific capacity of
accumulator. Modern flywheel engine has the best parameters on reliability, durability, efficiency and
influence of temperatures [9].

The most important ability of that or either engine or accumulator is to recuperate machine's energy.
Here the first place belongs to flywheel though the pneumatic and electromechanical accumulators also are
capable to recuperate the power. In accumulators of all three types there are big prospects of growth of useful
parameters and in the first place of specific power consumption. The greatest prospects as it is marked above,
have flywheels. It is tied in the first place with creation of super flywheels from over-tenacity threadlike
materials.

Good prospects of growth of power consumption have the electrochemical accumulators too which
have enough high parameters. Prospects of pneumatic accumulators are more modest and they depend
basically on creation of over-tenacity and light cylinders from the same threadlike materials.

The approximate data on power consumption of some accumulators with use of materials of D.V.
Rabenhorsta are resulted on Fig/ 1 [10].
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Figure 1 — Power consumption of some accumulators of energy
1 — steel shroud; 2 — acid accumulator; 3 — super flywheel from modern materials;
4 — sodium-air accumulator; 5 — perspective super flywheel
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These data unequivocally testify to high perspectivity of flywheels engines. And it is doubtless, that
many machines of already near future will be led simple, reliable, economic and not polluting of
environment - flywheel engine.

The subject of the given research is establishments of appropriateness of interaction of mobile weight
with flywheels of the device.

Statement of basis material of research

Taking into account a complexity of proceeding processes and physical objects interactions and also
the stated task having been worked out the model of experimental installation which can be named "satum
flywheel generator of gravitational action — SFGGA". Given power aggregate uses the energy of
gravitational power field as a primary pulse for the beginning of work as well as any other mechanical
accumulator of power [3], [4] . The principle of the device's model consist on the basis of fundamental laws
of physics (dynamics) — constantly change of energy's density of the power carrier (mass) due to change of
speed and direction of movement at its interaction with flywheels without breaking gravitation's laws. It is
known, that the mass is equivalent to energy. One kg of weight is approximately equal 8,98755%10'¢ J of
energy [8]. Therefore mass is named — the power carrier.

This device will be working within the action of gravitational field.

Let's consider the bases of method of force calculation and the constructive scheme of model power
generator.

Research the scheme of forces which operate on elements of design Fig 2 [5], [6].

F
\ "

/
Figure 2 — Scheme of working forces
Calculation is spent basis on formulas:
mg = f (1)
78 _sina
F (2)
pot _me
sing sina (4)

where F' — force; ¢ — a corner between force and the force of gravitation; f'— gravitation force of the earth;
m— mass of flywheels; g —acceleration of free drop.
Results of calculations it is brought in Table 1.
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Table 1 — Force calculation of flywheel

@ sin «, F s sin a, F % sin a, F
degrees degrees degrees
30 0,5000 1,50 9 0,1564 4,80 3' 0,0008 938,00
29 0,4848 155 8 0,1392 539 2! 0,0005 15000
28 0,4695 1,60 7 0,1219 6,50 I'=60" 0,0002 3750,0
27 0,4540 1,65 6 0,1045 7,18
26 0,4384 1,73 5 0,0872 8,6 50" 0,0001667 4499
25 0,4220 1,78 4 0,0698 10,74 40" 0,0001334 5622
24 0,4067 1,80 3 0,0523 1434 30" 0,0001001 7492
23 0,3907 1,92 2 0,0349 21,49 20" 0,000068 11029
22 0,3746 2,00 1-60 0,0175 42,86 10" 0,0000335 22388
21 0,3584 2,09 9" 0,00003015 24917
20 0,3420 2,19 50' 0,0145 51,70 8" 0,0000268 27985
19 0,3256 2,30 40' 0,0116 64,66 7" 0,00002345 32051
18 0,3090 243 30' 0,0087 86,20 6" 0,0000201 37313
17 0,2929 2,56 20' 0,0058 | 12930 5" 0,00001675 44910
16 0,2756 2,72 10’ 0,0029 | 258,60 4" 0,0000134 55970
15 0,2888 290 9' 0,0026 | 283,50 3" 0,0000105 71428
14 0,2419 3,10 8 00023 | 326,10 2" 0,0000067 111940
13 0,2250 333 7' 0,0020 | 375,00 1" 0,0000035 214285
12 0,2079 3,60 6' 0,0017 | 441,00
11 0,1908 393 5! 0,0014 | 536,00
10 0,1736 432 4 0,0011 | 682,00

In accordance to values in Table 1 we build the diagram of the force's dependence from the angle of
position of the stem concerning the top position, a point 0, Fig 3. The stem from starting position (t.0),
moves to point 8, downwards (Fig 4). When calculating the constructional scheme of the model the
coordinates of passage floating mass from 0 - 8 we design using, formulas:

an=a1+d(n—1),mm 5)

§ _ata,

T2 mm (6)

where a; =d=1,16667 mm; n = 8§ — quantity of center points of bow; S, — responsible to diameter of circle of
rotation mass; a,— center of bow of path of movement mass [5].

Analyzing the diagram of dependence ranges we draw a conclusion that the mechanical force from
mass depends on the angle of position of the stem. In accordance to the constructive scheme, Fig 4, the
minimal value of force will be in a point 0, and maximal in a point 8. Therefore, the construction of power
aggregate provides lags of the stem in a point 8 as it is possible longer at rotation of flywheels that responses
to the maximal value of density of power bearer in volume of space. Simultaneously the length of the web
will be the greatest too.

And as consequence the values of work also will be maximal. When working the pattern its details
carry out complicated motion: the flywheels gyration around their axis and cam shaft with the stem oscillate
in horizontal from the centre and back between two flywheels constantly operating on them with the certain
force. It is stipulated by the construction when rotation the flywheels takes place compulsory own
substitution of web under the action of mass. And the force which operates on flywheels is much more the
force of frictional resistance.
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Figure 4 — The constructive scheme of the model of flywheel generator

After calculations, elaboration of drawing and making of details it is created the physical model of the
device (Fig 5).

While working the flywheel generator of gravitational action (as a group of interaction physical
objects) occurs constantly change of objects motion (speed and direction), therefore takes place constantly
change of power's closeness. This idea is the base of working up the flywheel generator of power
gravitational action which in its turn capable and to accumulate the power too [7].
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Figure 5 — View of model flywheel generator gravitational action

Conclusions

On the basis of observations, accumulation, comparison of analysis of real factors of an environment
and various information sources the force calculation has been carried out the pattern of flywheel generator
of gravitational action has been worked up and has been stated main principles of interaction energy of mass
with flywheels in the gravitational field. The developed model of flywheel engine is not closed there may be
continuous movement and processes in it in which energy constantly revives and accumulate. If energy
revives without additional expenses we will receive the necessary generator and accumulator of power. The
flywheel generator of energy of gravitational action converts power in that, which it is necessary for us at
present moment in the present case.

It is clearly that similar power sources don't solution up to the end all problems of power engineering,
but show one of ways of stable get of power without fuel expended as a matter of fact the floating mass is
power-bearer. The advantage of flywheel generator is opportunity of constant perfection and accessible
construction to realization, the independence from area of use receipt and opportunity of accumulation
practically including hydraulic power.
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PE®EPAT

TpodimoB 1.JI. VYmockoHaneHHS KOHCTPYKLil €HEPreTHYHHX arperatiB Ha TpaHcmopti /
LJI. Tpodimos, O.M. Cyniman, B.B. 'opyna, C.}O. MansoBana // Bicauk HamioHanbHOTO TpaHCIIOPTHOTO
yHiBepcutety. Cepis “Texniuni Hayku”. HaykoBo-texHiunuit 30ipauk. — K.: HTY, 2017. — Bun. 3 (39).

VY miii cTatTi OOTOBOPIOETHCS TMPOOJIeMa CTBOPEHHS 1 BUKOPHCTAaHHS MEXaHIYHUX aKyMyJSTOPiB
EHeprii, a TakoXX MPUBOAMWTHCS MOJEIh IHEPIIHOTO TEeHepaTopa CTBOPECHHS 1 aKyMyJISIii eHeprii st
TiAPOCTATUYHOTO MIPUBOAY MaIlTiH BUKOPUCTOBYBAHUX B iHKeHEepHIN npakrtuii. [IpoBenenwii anaii3 3aco0iB
akymyJsiii eHeprii. [IpoananizoBana mpo0ieMa BUKOPUCTaHHS MEXaHIUYHHX aKyMyJISATOPIB MaXOBHKOBOTO
Tuna. BcTaHOBIIEHO, IO OCHOBHI IepeBarM MaXOBUKOBUX TI'€HEPATOPIB — BUIICHHS CHEPril NUITXOM
o0epTaHHsl BaJly caMOr0 K MaxOBHKa, a TAKOXK JOCHTh BHCOKI MOKa3HUKU 3 HaJiHHOCTI, JIOBTOBIYHOCTI,
KK]I, BrummBy aii TemMnepatyp MOpiBHSHO 3 €NEKTPOXiMiYHUMH, MHEBMATUYHUMH 1 THEBMOTiAPaBIIYHUMHU
aKyMyJsTOpaMu eHeprii. Takok MaXxoBUKY HaJEKWTh IEPIIICTh BIIIHOCHO peKyIeparii eHeprii MamuHA i
BEJINKI MEPCIIEKTUBU 3pOCTaHHS MMUTOMOI €HEPrOEMHOCTI. Y il pOOOTI OCHOBHUM MPEAMETOM JOCIIHKSHHS
OyJI0 BCTAaHOBJICHHS 3aKOHOMIPHOCTI B3a€MOAIl PYXJHBOI MacH 3 MaXOBHKaMH IIPUCTpoio. byB
OOTpYHTOBaHMH 1 TPOBEACHWH CHJIOBHM pO3paxyHOK MaxoreHeparopa. Ha mimcraBi po3paxyHKIiB
PO3pO0JICHO JeTalbHI KPECICHHS 1 CKOHCTpyioBaHa (i3WYHAa MOJEIh MaxOoreHepaTopa rpaBiTaIliifiHOl mii.
Januii eHeproarperat BUKOPHCTOBYE CHEPTil0 IPaBiTAiIiHOTO CHIIOBOTO TIOJIS, K MEPBUHHHUN IMITYJIBC IJIS
MoYyaTKy poOOTH, a TaKk caMo OyAb-SIKOTO iHIIOI0 MEXaHIYHOTO aKyMyJisiTopa eHeprii. Po3poOiieHa monens
MaXOBHKOBOT'O JIBUTYHA HE € 3aMKHYTOIO, B Hill MOKJIMBI Oe3lepepBHi pyX i1 MpoLecH, B SKOMY MOCTilHO
BIJIPOIKYETBCA 1 akyMymtoeThest eHepris. [loniOHI eHepreTWyHi Jykepena HE BHPINIYIOTH M0 KiHIM BCIiX
po0JIeM eHePreTUKH, ajie MOKa3yITh OJUH 13 IIISAXiB CTa0IEHOTO OTPUMaHHS eHeprii 0e3 BUTpaTH MalliBa,
OCKIJTBKH TI0 CYTi PyXJIMBa Maca € €HEeproHocieM. Pe3yibpTaTe AOCTIIKEHb MOXYTh OYTH 3aCTOCOBaHI B
MamuHOOYAyBaHHI 1 TPAaHCTIOPTHIH Tamy3i, 30KpeMa, IPH CTBOPEHHI €KOJIOTIYHOTO HA3eMHOTO TPAHCIIOPTY.
s poboTa Oyne 1ikaBa eKCliepTaM €HepreTHKaM, a TaKOX €KOJIOraM i XiMMOTOJIOTaM B 00JIaCTi CTBOPEHHS
1 paIioHATFHOTO BUKOPUCTAHHS allbTEePHATHBHUX JKEPEJ SHEpTii.

KJIIOUOBI CJIOBA: EHEPITA, AKYMVJIATOP, EHEPIOI'EHEPATOP, T'PABITALLS,
MACA, CATYMHA EHEPI'IA, MAXOBUK.

ABSTRACT

Trofimov L.L., Suliman O.M., Gorupa V.V., Malyovanaya S.U. Improvements power aggregates
construction on transport. Visnyk National Transport University. Series “Technical sciences”. Scientific and
Technical Collection. — Kyiv. National Transport University, 2017. — Issue 3 (39).

This article discusses the problem of creating and using mechanical energy accumulators, as well as
a model of the inertial generator for creating and accumulating energy for hydrostatic drive of machines used
in engineering practice. The analysis means of accumulation energy is carried out. The problem of using
mechanical flywheel batteries is analyzed. It has been established that the main advantages of flywheel
generators are energy release by rotating the shaft of the flywheel itself, as well as rather high indicators of
reliability, durability, efficiency, the influence of temperature effects in comparison with electrochemical,
pneumatic and pneumohydraulic energy accumulators. Also, the flywheel belongs to the priority regarding
the recuperation of the energy the machine and the great prospects for the growth of the specific energy
intensity. In this work, the main subject of the study was to establish the regularity of the interaction of the
mobile mass with the flywheels of the device. The power calculation of the generator was justified and
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conducted. On the basis of calculations, detailed drawings have been developed and a physical model of the
gravity generator has been designed. This power unit uses the energy of the gravitational force field, as the
primary impulse to start work, as well as any other mechanical energy accumulator. The developed model of
the flywheel engine is not closed, it can be continuous motion and processes, in which the energy is
constantly reviving and accumulating. Such energy sources do not solve up to the end of all energy
problems, but they show one of the ways of stable energy production without fuel consumption, since in
essence the mobile mass is an energy carrier. The results of the research can be applied in engineering and
transport industries, in particular, in the development of environmental land transport. This work will be of
interest to energy experts, as well as environmentalists and chemotheologists in the field of creation and
rational use of alternative energy sources.

KEY WORDS: POWER, ACCUMULATOR, POWER GENERATOR, GRAVITATION, MASS,
SATUM POWER, FLYWHEEL.

PE®EPAT

Tpodumor M.JI. YcoBepuieHCTBOBaHNS KOHCTPYKIIMH SHEPTETHYECKUX arperatoB Ha TPaHCHOPTE /
WJIL Tpopumos, A.H. Cymuman, B.B.Topyma, C.IO.Manésana // BecrHuk HamuonansHOTO
TpancnoptHoro yaueepcurera. Cepus "Texundeckne Hayku". Hayuno-rexaumdeckuii coopuuk. — K.: HTY,
2017. — Bemm. 3 (39).

B aroii craThe 00cyxaaercs nmpobieMa co3IaHus M UCTIOJIb30BAHUS MEXaHUIECKUX aKKyMYJISITOPOB
SHEPTHH, a TaKKe NMPUBOIUTCS MOJAETh HHEPLHOHHOTO TeHepaTopa CO3JaHNsa M aKKyMYJIMPOBAaHUS SHEPTUU
JUISL THAPOCTATUYECKOTO MPHUBOAA MAIIMH HCHOJB3YEMbIX B HHXKEHEpHOH mpakTuke. [IpoBenéH anamus
CPEICTB aKKyMyJIMpOBaHUS »Hepruu. [IpoaHamm3upoBaHa mpoOJieMa WCIONb30BAaHUS MEXaHUYECKHX
AKKyMYJIITOPOB MaXOBHYHOT'O THUMA. YCTAaHOBJIEHO, 4YTO OCHOBHBIE NPEUMYINECTBA MaXOBHUYHBIX
TeHepaTOpOB — BBIJCNICHHE SHEPTHH ITyTeM BpAIICHHs Baja CaMOr0 JX€ MaXOBHKa, a TaKXe JTOBOJIHHO
BBICOKME TMOKa3aTeJM MO HaJeXKHOCTH, nonroBeyHoct, KIIJI, BiuMsSHUIO BO3AEHCTBHS TeMmIepaTyp B
CPaBHEHHWH C DJIEKTPOXMMHUYECKHIMH, MHEBMATHUYECKHUMH M ITHEBMOTHIPABINYECKHMH aKKyMYJSTOpaMHU
SHepruu. Takke MaxOBUKY HPUHAMICKHUT MEPBEHCTBO OTHOCHUTEIHHO PEKyNepaluyd SHEPrHH MAaIluHBl U
0OJIbIIME TIEPCICKTUBBI POCTA YACIBHOH DHEProeMKOCTH. B 3Toif paboTe OCHOBHBIM NPEIMETOM
WCCJICJIOBaHUS OBLIO yCTAHOBJICHUS 3aKOHOMEPHOCTU B3aUMOJICHCTBHSI TOJIBUXKHON MAacChl C MaXOBUKaMU
ycTpoiicTBa. Bl 000CHOBaH M TMpOBelNeH CHUIOBOW pacdyeT MaxoreHeparopa. Ha ocHoBaHMHM pacyeToB
pa3paboTaHO [eTallbHBIE YepTe)KH W CKOHCTPyHUpOBaHa (Qu3MYecKas MOIENh MaxoreHepaTopa
TPaBUTAI[MOHHOTO JeWcTBUA. J|aHHBIA 3HEproarperaT HCIOIB3YET SHEPTHIO0 TPABUTALMOHHOTO CHIIOBOTO
OIS, KaK TePBUYHBIA HMMITyJIbC JJIS Hadaia paboThl, a TakK e JI00Tro JAPYroro MeXaHWYeCKOTO
aKyMyJsTopa dHepruu. PaspaboTaHHas MoAeidh MaxOBHYHOTO IBUTATENS HE SBISETCS 3aMKHYTOW, B HEl
BO3MO’KHBI OecTIpepbIBHBIE ABIKEHHE U MPOIECCH], B KOTOPOM ITOCTOSTHHO BO3POXKIAETCS U aKKYMYJIUPYETCs
sHeprusi. [1ogoOHbIe SHEpreTHYecKue UCTOYHHKH HE PEelIaloT A0 KOHIA BceX MpoOiieM SHEPTreTHKH, HO
MMOKA3bIBAIOT OJIMH M3 MYTEH CTaOMIILHOTO MOJYYCHHUS dHEpruH O3 3aTparhl TOIUIMBA, MOCKOJIBKY MO CYTH
MOJIBIKHAS Macca €CTh JHEProOHOCUTENeM. Pe3ynbTaThl HCCIEIOBAaHHI MOTYT OBITh TNPUMECHEHHI B
MalIMHOCTPOCHUH W TPaHCHOPTHON OTpaci, B YaCTHOCTH, NMPHU CO3JAHUHM 3KOJOTHYECKOTO HAa3eMHOTO
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