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This study reviews problem of spacecraft impact with micrometeoroids
and dust particles and its consequences. Those impact could lead to spacecraft
hull degradation, holes, subsystems malfunction. Impact with massive particle
could cause the spacecraft to go off course and inflict collateral damage to i,
which could lead to its total destruction.

The purpose of this study is to review existing methods of impact
detection and to propose a system based on one of those methods which could
be a potential solution to this problem.

Nowadays there are 8 methods of impact detection applicable to the
spacecraft. Two of those methods were inspected closely - acoustic emission
method and fiber optic usage. After careful studying of those methods the
decision was made to create a hybrid system, which consists of fiber optic
sensors based on bragg gratings, but the detection principle itself based on
acoustic emission phenomena. This system consists of several fiber bragg
grating sensors, half of which is supposed to be mounted on the inner side of the
spacecraft hull and supposed to detect acoustic emission waves, and the other
half serves as reference ones. Moreover, system includes temperature
stabilization for the gratings in order to maintain a constant temperature for the
gratings.
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The article gives an overview of such a promising device as a
hyperbolic thermal emitter (HTE). This devise consists of highly aligned
carbon nanotubes. Due to the properties of nanotubes, the emitter can
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absorb heat and convert it into light, which can be used by solar panels to
produce electricity.

Currently, the device is not ready to enter the market, as it is still being
tested in laboratories, but in the future HTE may change the solar energy
market.

The purpose of this work is to provide with information about the
principle of solar cells operation, the causes of heat loss, and suggest a
possible solution to the problem.

The article considers the HTE device and its main properties as well as
methods of using the HTE with solar panels. Some information on
photovoltaic cells as the basis for solar panels is also presented. It is spoken
about the properties of silicon — the most common material for solar panels
manufacturing. It is mentioned about the main types of solar panels used
nowadays.

The experiments show that the use of HTE together with modern solar
panels can increase their efficiency up to 80% compared to 47% for the
most high-tech panels, thereby confirming the status of HTE as one of the
promising areas for further study.
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Ienpio wccnemoBanust ObLTO, MPEUIOKHUTD HAMPABICHUS MOBBIIICHHS
OIO/DKETHOW  OOECIICYCHHOCTH PETHOHOB, KOTOpBIE TO3BOJIMIN OBl
ONTUMU3UPOBATE MEKOIOJKCTHBIC TIOTOKH C y4YETOM  HAJOTOBOIO
NOTeHIMaa CyobekToB PO,

ABTOpPOM, JIJIsl COBEPIIICHCTBOBAHMS MOJICIIH MMOBBIIICHUS OFOKETHON
00CCIICYCHHOCTA  PETMOHOB  NPEAJIOKECHO B  KayeCTBE OCHOBHOIO
HHCTPYMCHTAPHs BhIPABHUBAHUS OO/KETHONH OOCCICUCHHOCTH PETHOHOB
3ameny wyactu HJIC Ha Hamor ¢ o0OopoTa, OCTaBISeMBIl B pErHOHAX W
YYacTBYIOUINH B TOPU30HTAJIHHOM BHIPaBHUBAHHH.

I[Mox OromxeTHOW OOECIIEYCHHOCTRI0O B aOCONIOTHOM BBIPAKCHHH,
aBTOPOM TOHHMAETCS, OTHOIIECHWE HAJIOTOBBHIX M HEHAJIOTOBBIX JOXOIOB
Oro/KeTa K YHCIICHHOCTH HaceleHUs (ThIC. pyO. / 4eJIOBeK B TOJ).
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