AEROSPACE

SPACE ENVIRONMENT SIMULATOR

Description

Cryogenic and aerospace equipment is exploited in compli-
cated and unfavorable environmental conditions caused by
Solar irradiation, high-power flux of corpuscular irradiation
from radiation belts of Earth, vacuum, zero-gravity, low
temperatures, significant cyclic gradient thermal loading,
notable static, dynamic and reciprocal cyclic loadings, vibra-
tion etc. Each of the mentioned factors influences alteration
of mechanical, optical, electric, thermo-physical, tribotech-
nical and other properties of materials used in the equipment,
whereas cumulative impact of all these factors is not additive.

Today, therefore, the main tasks of cryogenic and aero-
space materials science are: determination of serviceabil-ity,
reliability and lifetime of existing materials as well ascrea-
tion of novel materials with enhanced characteristics. Such
factors as non-uniformity of in-flight heating of different
portions of Space vehicle (SV), time-dependent alteration
of adsorption coefficients and degree of darkness for outer
surfaces of SV, with account of inner energy dissipation —
require special and sometimes very intricate experimental
studies. It is expedient that the experiments are run at on-
ground elaboration of spacecraft and involve special facili-
ties simulating Space environment conditions.

In order to solve the abovementioned problems, experts
of Special Research and Development Bureau (CRDB) for
Cryogenic Technologies of B. Verkin Institute for Low Tem-
perature Physics and Engineering at National Academy of
Sciences of Ukraine (SRDB) have elaborated methods,
equipment and technologies for creation of special-purpose
simulators series .

Specialists of the SRDB have a great experience in
development of simulation equipment. Earlier they built
more than 10 complete sets of Simulators (Fig. 1, Fig. 2) for
commercial purposes, as well as for researches in the field
of materials science and SV testing in Germany, China, for
National Space Agency of Ukraine, "Yuzhnoye" Design
Bureau, Ukraine, etc.

Fig. 1. The complex outer-Space environmental factors simula-
tion unit
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Fig. 2. General view of the stand-facility for thermo-vacuum
testing of Space-vehicles

Personnel of the SRDB includes, particularly, a team
of experts capable of solving a wide range of materials scien-
ce tasks, specialists in the area of design and technology en-
gineering, a group of young scientists and experts.

Innovative Aspect and Main Advantages

We are seeking collaboration for development of a cooling
machine which would be installed in the cooling equipment
of Simulators. Such modification of Simulators would allow
to use them without cryogenic liquid and to expand, the-
refore, application in the aerospace industry.

Areas of Application

The complex simulation equipment is intended for simula-
tion of space vacuum, cold Space environment, fluxes of
protons and electrons, electromagnetic radiation by the Sun
and Earth, and Earth-albedo with the purpose to study the
influence of these factors on thermal regime of hardware
and instruments of SV, as well as to determine serviceability,
reliability and lifetime of cryogenic and other materials used
in aerospace.

Stage of Development
Patented (Ukraine Patent 52338, "Cryogenic-vacuum
camera") and already on the market.

Contact Details

Special Research and Development Bureau of Institute for
Low Temperature Physics and Engineering of National Aca-
demy Science of Ukraine

47 Lenin ave, 61103, Kharkov, Ukraine

Director of the Institute: Pokhyl Yuriy Anisimovich
Tel.: 38 057-340-22-93

Fax: 38 0572-340-12-92

E-mail: Mail@Cryocosmos.com
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AEPOKOCMIYHI TEXHOJIOTIi

KOMILJIEKCHE IMITAIIIMHE YCTATKYBAHHS

02110 npono3uuii

Marepianu, 1110 BUKOPHCTOBYIOThCST B KPIOT€HHO-BAKYyMHIll
11 aepPOKOCMIYHIH TeXHiIli, eKCILTYaTyIOThCS B IOCUTH CKIIA/I-
HUX | HECIIPUSITIIMBUX YMOBaX 6araroakToOpHOTO BILIMBY
KOCMIYHOTO IPOCTOPY; TJIMOOKOTO BaKyyMy; €JIEeKTPOMa-
raitHoro BurpominioBants COHIIA # IOTYKHUX HOTOKIB
KOPITYCKYJISIDHOTO BUIIPOMIHIOBAaHHA B PaJlialliiHUX TOS-
cax 3eMJi; HeBaroMocCTi; HU3bKUX TEMIIeparyp; 3HAYHUX
NUKJIIYHAX TPATIEHTHIX TePMIYHNX HABAHTAKEeHb; MaTHIT-
HUX IIOJIIB; a TaKOK 3HAYHUX CTATUYHUX, AUHAMIYHUX 1
3HAKO3MIHHUX MUKIIYHIX HaBaHTaKeHb, BIOpaIii il iHImmx
daxropiB. Koxuuil i3 3a3HaueHnx (hakTopiB 1MO-pisHOMY
BIJIMBAE HA 3MiHY MeXaHiYHWUX, ONTUYHUX, €JCKTPUUYHUX,
TEMI0MI3UIHNX, TPUOOTEXHIYHUX W IHIIINX BIaCTHUBOCTEH
MaTepiasiB, a pesyJbTyOuMil IXHIH CIIJbHUI BIIUB He
AUTUBHUIL.

VY 3B'sA3KY i3 1IMIM BU3HAUEHHS TIPAIe3/[aTHOCTI, HATiii-
HOCTI 1 TOBTOBIYHOCTI MaTepiamiB, SIKi BAKOPUCTOBYIOTHCS
B TaKUX CKJIQJHUX YMOBAX, i CTBOPEHHS HOBUX MaTepiasliB
3 TOJIIIIEHUMI XapaKTEePUCTUKAMKU CTAHOBUTH OCHOBHY
npobJeMy KpiOreHHO-BaKyyMHOTO i aePOKOCMIYHOIO Ma-
Tepiaso3HaBCTBA.

HeopnakoBicts narpiBannst okpemux yactud KA B
0JIbOTI, 3MiHA B yaci KoedillieHTiB TOrJIMHAHHS 1 CTyTIeH]
YOPHOCTI 30BHINTHIX OTO MOBEPXOHD, 00K PO3CiIOBaHHI
BHYTPIIITHBOI €HePTii — Bce 11e BUMarae CreliialbHuX, 4acoM
JOCUTDH CKJIAJHUX, €KCTIePUMEHTATBHNUX JIOCHTIKeHb, SKi
JIOTIJTBHO TIPOBOJIUTU TIPU HA3€MHOMY BiJllIpallbOBYBaHHI
JITAJIBHUX alapaTiB 3a JIOIIOMOTOIO CIIEI[iaIbHUX YCTAHO-
BOK, y TOMY Yl iHIIIOMY CTYyIIeHi YMOBH, 1110 IMITY€ KOCMiu-
HUI IPOCTIP.

JLtst po3B'si3aiHs 1UX TpobJreM (haxiBili CreniaTbHOTo
KOHCTPYKTOPCHKO-TEXHOJIOTTYHOTO GIOPO MO KPUOTEHHilT
texHili Di3UKO-TEXHIYHOTO IHCTUTYTY HU3BKUX TEMITEpa-
typ HAH Yxpainu po3pobuian MeTOAH, yCTaTKyBaHHs i
TEXHOJIOTII JJIsT CTBOPEHHS cepil iMiTaTOPiB CIEIiaThHOTO
[PU3HAYECHHS.

ITpu po3pobui KX imiTaTopis 6yB BUKOpHCTaHKil Oa-
raTUil IOCBi MONEpeHbOI PO3pOOKHU imiTaTopis. Pawiiie
6yJ10 cTBOpeHO Oisbiiie 10 iMiTaTOPIB 11 KOMEPIIUHYX 11i-
Jeit (puc. 1), 41 gociasKenb B 061acTi MaTepialo3HABCT-
Ba B Himewuuni, Kurtai, HarlionaspHoMy KocMiduHOMY areH-

Puc. 1. Imitarop Komiiekcy (pakTopiB KOCMIYHOTO POCTOPY
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Puc. 2. 3aranbHuii BU CTEH A IS TEILUIO-BAKY YMHHUX BUIIPOOY-
BaHb KOCMIYHHUX amnaparisB

terBi YKpainu i it BUIIPOOYBaHb KOCMIUHUX anaparis
(puc. 2) y Kb "lliBmenne" i T. z1.

ITepconan CKTB napaxosye 6;m3bko 167 criBpobit-
HUKIB, 3/[aTHUX BUPIILYBATH ITUPOKUIL CIIEKTP 3aB/IaHb Ma-
Tepiaso3HaBCTBa, KOHCTPYIOBATH i PO3POOJIATH iHKEHEepHi
TEXHOJIOTII.

Innosauivinuii acnexm ma ocrnosmi nepesazu
TTomanbiia crisibia po3pobka Moxke OyTH CIIpAMOBaHa Ha
PO3PO6KY KPHOTEHHOI MAIIUHI, 110 TOBUHHA CTATH YaCTU-
HOIO OXOJIO/IKYBada /I iMiTaTopa, 1110 JI03BOJIUTL BUKO-
pucroByBaTi iMiTaTopu 6e3 KpuorenHoi pigunu. Hoa Mo-
nmudikarist imiTaTopa Moske 3HaUTH GiJIBIIT ITMPOKE 3aCTO-
CyBaHHS B a6POKOCMIUHIN iHAYCTPIi.

Ianyss 3acmocyeanns

ImiTartiitne yctaTKyBaHHS IPU3HAYEHE /IJI1 KOMILIEKCHOI iMi-
Tarii KOCMIYHOTO BaKyyMYy, HU3BKUX TeMIIepaTyp KOCMiu-
HOTO TIPOCTOPY, MOTOKIB IIPOTOHIB ¥ €JIEKTPOHIB, €JIEKTPO-
MarfitHoro BunpominioBanus Conug it 3emii, anbbeno
3emuti 3 METOIO BU3HAYEHHST BIIUBY INX (haKTOPiB HA TeTl-
JIOBI PEKUMHU YCTATKYBaHHST KOCMIYHOTO KOPAbJIst, & TAKOK
IUIsT BUBHAYEHHsI cTabiIbHOCTI (DYHKI[OHATIbHUX BJIACTH-
BOCTeH KOHCTPYKIIIHHUX MaTepiaTiB aepOKOCMITHOTO TTPH-
3HAYCHHSI.

Cmadis po3pooxu
3anarenroano (Ilarent Ykpainu 52338, "KpiorenHo-sa-
KyyMHa Kamepa") i BJKe TIPeICTaBJIeHO Ha PUHKY.

Konmaxmna ingpopmauin

CreriajibHe KOHCTPYKTOPCHKO-TEXHOJIOTIUHE GIOPO 110
kpuorentiit Texini Oi3UKO-TEXHIYHOTO IHCTUTYTY HU3bKUX
temreparyp HAH Ykpainu

Anpeca: up. Jlenina 47, 61103, Xapkis, Ykpaina
[lupexrop opranizariit: [Toxun Opiit AnicimoBuy

Teu.: 38 057-340-22-93

Dakc: 38 0572-340-12-92

E-mail: Mail@Cryocosmos.com
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