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PEDEPAT

3siT npo HJIP: 7c., 1 puc., 1 mxepeno.

O0’exT H0CizKeHHsT — 00’ €KTOM JIOCTIIKEHHSI € T1JIBEJACHHS T1ICYMKIB
(b13UKO-TEXHIYHUX XapaKTEPUCTHK HAYKOBO-AOCTIIHOI pPOOOTH 31 CTBOpPEHHS
MPOEKTY KOCMIYHOT COHSYHOI €HEproCTaHIlli HOBOTO KJIacy 3 BUCOKUM 3HAYEHHSIM
Koeili€HTY KOPUCHOT ii.

Metra — CTBOpEeHHS MPOEKTY KOCMIYHOI COHSYHOI €HEPrOCTaHIli HOBOTO
KJIaCy 3 BHCOKHUM 3HAYECHHSIM KOE(III€HTy KOPHUCHOI Jii B SKOCTI ajJbTEPHATUBHU
ICHYIOUMM IPOEKTaM MEePETBOPEHHS COHSYHOI €HEPTii B MEXAHIUHY 1 €JIEKTPUYHY.

Y pobGoTi miABeACHO MIACYMKH HAyKOBOI 1 TMPAKTUYHOI 3HAYUMOCTI
pPO3pOOJICHNX TPOEKTIB KOCMIYHUX COHSYHUX EHEPrOCHUCTEM TIPOCKOIIYHOIO 1
LIUKIIYHOTO (DYHKI[IOHYBaHHS IO TPEACTABICHI B KOHTEKCTI KOPOTKOIO
3HalOMCTBa 3 paHime po3podseHumu ¢ipmamu «boinr», «Pokyemn InT» 3a
nporpamoro  HACA.  3’scoBaHi OCHOBHI MpoOjeMu B po3poOll MPOEKTIB
kocMiuHuX coHsiuHuX enekTpocrtaniii (KCEC), a Takoxx BH3HAY€HI €HEPreTUYH1
Ta MacorabapuTHI XapakTEPUCTHUKHA  MPOEKTIB TEPMOJMHAMIYHOTO METOMY
NIEPETBOPEHHS €HEprii MOBHOTO CHEKTPY MOBHOTO COHSYHOTO BHUIPOMIHIOBAHHS
IpU PI3HUX CTYIMEHSX COHSYHOI KOHIIEHTpaiii. 3’scoBaHa KOHCTPYKIlSI Haj
IPOBIIHUKOBOTO TeHepaTopa, (PYHKI[IOHYBaHHsS $KOro e(eKTUBHE B YMOBax

HU3KUX TEMIEPATYP KOCMIYHOTO CEPEAOBHILIA.

OcoOMMBICTIO CTBOPEHOTO B YKpaiHI MPOEKTY TIPOCKOMIYHOI KOCMIYHOI
constynoi eHeprocraniii (I'KCE) 3 HOBOIO TEIJIOBOIO CHCTEMOIO TIEPETBOPCHHS
(TCII) 1 HaaOPOBIIHUM T€HEPATOPOM € MPHUHIIMIIOBO THIIMH MIAX11 MEePETBOPEHHS
€HEprii MOBHOTO CIIEKTPa COHSYHOTO BUIPOMIHIOBAHHS B MEXAHIYHY 1 €JIEKTPUUHY
B HEOOXIJHMX CITIBBIJHOIIEHHSAX HDK Oynu po3poOieHi A0 LbOro B oO0JacTi
KOCMIYHOT eHepreTuku. KOHCTpykKilisi eHeproctaHuii nepeadadae CTBOPEHHS 1
pPO3MIIIEHHS Ha HIA BHUCOKOTEXHOJOTIYHOTO BHUPOOHUITBA 3 PEryJIbOBAHOIO
rpaBiTalli€lo0, J03BOJISIE HE BUKOPUCTOBYBATH JBUTYHH 1 Ta30TypOiHHI YCTaHOBKH,

CUCTCMY HAaBCJACHHA, a TaKOX XOJIOI[I/IJIBHI/IK-BI/IHPOMiHIOBa‘-I, Maca AKOIo
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ctaHoBWJIa O OJM3BKO TMIOJJOBUHM BCi€i 11 Macw. [x ponp BHKOHYIOTH
TeIIonmpeodpasyrorie pododi MOyl pyXoMi B KPYTrOBOi TYHEIBHOI IMOPOKHUHU
«TETUJIOBOI MACTKW», sIKa MA€ MPO30pYy MOBEPXHIO 3 HU3bKOEMICIHHUM MOKPUTTSIM.
Buxopucranuss B ['KCE BucokoTemnepaTypHUX HAANpPOBIIHUKIB, a TaKOX
KAPOMIITHUX 1 JIETKUX KOHCTPYKI[IHUX MaTepiaiiB 3 BYyIJelb KOMIIO3UTIB 3HAYHO
MOKpAIylOTh i1 EHepreTH4YHi Ta MacorabapuTHli moka3zHukH. Ile poOuth
MaJOBUTPATHUMH 1 CTBOPEHHSI BIJHOCHO [EHIEBUMU KOMIUIEKTYIOUUMH B
nopiBHsAHHI 3 QortomnpeodOpasyromimMi  KCEC. [IpuHuun  QyHKIIOHYBaHHS
CHEProCTaHIli peaizye MOXKIIUBICTh 0a3yBaHHS aHAJIOTTYHUX MEPETBOPIOBAYIB Ha

HeOecHuX 00'ekTax.

A feature of the project created in Ukraine for a gyroscopic space solar power
station (GSPS) with a new thermal conversion system (TCS) and a
superconducting generator is a fundamentally different approach for converting the
energy of the full spectrum of solar radiation into mechanical and electrical in the
necessary ratios than were previously developed in the field of space energy. The
design of the power plant provides for the creation and placement of a high-tech
production with controlled gravity on it, eliminates the need for steam turbine and
gas turbine installations, a guidance system, as well as a refrigerator-emitter, the
mass of which would be about half of its entire mass. Their role is played by heat-
transforming working modules moving in a circular tunnel cavity of a “heat trap”,
which has a transparent surface with a low emission coating. The use of high-
temperature superconductors in GCSE, as well as heat-resistant and lightweight
structural materials from carbon-containing composites, significantly improve its
energy and weight and size characteristics. This makes its creation low-cost
relatively cheap components compared to photoconverting SPS. The principle of
operation of the power plant implements the possibility of basing similar

converters on celestial objects.
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INTRODUCTION
Nowadays the projects of solar power satellites (SPSs) are much discussed.

One of the key issues in the development of these projects is to choose the right
solar energy conversion system, which allows producing the necessary amount of
power. All solar thermal conversion systems of SPSs known by the present day
and based on closed-cycle gas turbines and steam turbines work on Brayton and
Rankine cycles faced by such companies as Boeing and Rockwell International [1].
Despite all the advantages of these projects, such as high efficiency (up to 40%),
well-established production technology of turbo generators with good industrial
base, no need in rare space radiation resistant materials, there is a range of factors,
which delay their start. Among these, there is a high weight-to-power ratio of the
conversion system, which averages to 3.4 kg/kW, and the necessity to produce a
large temperature drop during the duty cycle, which means that the size of the solar

collector increases and, thus, the solar tracking system becomes more complicated.

1 GYROSCOPIC SPACE SOLAR POWER STATION (GSPS) WITH A
NEW THERMAL CONVERSION SYSTEM (TCS) AND A
SUPERCONDUCTING GENERATOR
A feature of the created project of a gyroscopic space solar power station

(GSPS) with a new thermal conversion system (TCS) and a superconducting
generator is a fundamentally different approach for converting the energy of the
full spectrum of solar radiation into mechanical and electrical in the necessary
ratios than were previously developed in the field of space energy. The design of
the power plant provides for the creation and placement of a high-tech production
with controlled gravity on it, eliminates the need for steam turbine and gas turbine
installations, a guidance system, as well as a refrigerator-emitter, the mass of
which would be about half of its entire mass. Their role is played by heat-
transforming working modules moving in a circular tunnel cavity of a “heat trap”,
which has a transparent surface with a low emission coating. The use of high-

temperature superconductors in GCSE, as well as heat-resistant and lightweight
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structural materials from carbon-containing composites, significantly improve its
energy and weight and size characteristics. This makes its creation low-cost
relatively cheap components compared to photoconverting SPS. The principle of
operation of the power plant implements the possibility of basing similar

converters on celestial objects.

2 ENERGY CHARACTERISTICS, WEIGHT AND DIMENSIONS OF THE
GSPSWITH THE NEW TCS AND SUPERCONDUCTIVE GENERATOR

Working fluid helium Water steam
Solar concentration 74 38

Power plant solar thermal 150 150

conversion system diameter, m
Numberand/ capacity of all energy 205/11.4 145/12.8
modules, MW
Working fluidand /module weight,
kg
Max and /mincycle temperature, K
Time of cycle.s 276 662
Efficiency of energy conversion by 54 With Without
working fluid, % phase phase
change 13 change 17

Thermal cycle efficiency, % 85 62.7

Solar thermal conversion system 2.17 2.6l
weight-to-power ratio, kg/kW

Solar thermal conversion system 12.3 6.79
surface power density, kW/m’

Power plant solar thermal 0.46 0.38

conversion system weight-to-power
ratio kW/ kg




CONCLUSION
Two basic designs GSPS include placement of production facilities in the center of

a special purpose equipment and transmission to Earth. The prospect of heat
conversion system substantiated using high-tech materials of construction and the
superconductor technology functioning in space, uniformity constituting safe to
micrometeor flow and radiation of which GSPS necessary power is formed, and
also the possibility of manufacturing and testing of the experimental sample in the
vacuum chamber with cryogenic technology and in space. By changing the shape
of the hub, it is realized the possibility GSPS placing on the moon. Launching and
deploying in space is a key issue for GSPS. Overcoming the problem is possible
with the complete assembly of GSPS on the ground with the placement of the
central part under the dome in the usable volume of the carrier rocket. The rods of
the stator and rotor frames will come out of it; modules with a folded concentrator
in the toroidal cavity are placed in a circle on the periphery of one of them. A
promising option would be a torus acting as a stabilizer during flight and a heat
trap in an orbit made of lightweight, durable material with a selective coating of
the outer surface and “windows” for heat dissipation that will open when the

concentrator is deployed.
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