TR-0-0051

1992. 7.29

ATRIE & KB EH SRR




ATR Technical Report

'CISHEFHIvYarya&m{fsg,

& R
1992, 7.29
(H 7 )
1. E !
0. HmEERE 3
3. BT R 2 8
f &
O BMELE
® Hig
® “H%
® TH#%
®

MERE I - &£






THA6E2S158ET, CISFHIvYs yO—BLLToY7REEL, FTEHHRXEMZEO K
e, B, RELZFMLA, SEOBEARE. FAE6 A LGICABECBVWTITSF2T7 c 0 VT
ZR—Z2L -V vy —REHEEH  -BFHRAL DLV TERRBAITONALE, REBEARET -0 T
HD, 42% (Bl 4%, ¥HBERE2E, E26%, MBIB8K8) "E8MW LA, Co@BR2% (1
CHMEM , REE2E, BE13% (1 1 L£BEHMBM) AWML 7,

BER. oy FEE (B1H) , BEREG (B2H) 0225889 NTHbNi, MMIZE 2
BL. HETHFI -—BMPRAFRR, V- TRITEME S —, NPO (HEAEALF) 5K—5+
v, O VT EEHBSEERER, NPOIvEY vy b, NPOELZT, EAZTy v aWER, KB(
BIHE) 74 EFE LI, H. BFEROBNMELI I BECHEMAOL, 0V T AR-21T -V =
viv—, IEE BETATFI-REOHMEIT- 1,

SEOREROHEMICKEL T, FEEOFELVHBRKE PO TEERIIKHEMCENE,h-7, CIT S
DEBHIKEINE, RERFOEZZ DR CISHDERELTEZLIAZEARLLVIIETHY, a¥b v
b, #EEd, #E MESESCEANEMIM TOL, BE  BHECHFRETLIFHEERICRESZ XD
DRFIFEAERL, LUFINSERINTLWALISIKCTISRIDOBFOEMITTFTVWEVIXREZTH S I h,
LT, BERETALELZONARMEEEZMNES %,

QEARTBory PROBRBEERE (BAH1200¢t, BEEES500t)

QtREKDayy b Tz VFT7) 05 78ETS b (BEGST2mEk0120m), ¥V

738mxX8mé¢

QHEBBWHO LIS, REZHR /NG ERK
@DEDTED LS WERRIMKE, EFRZITL (MBOKRFE) , BHREX TV LR (BE3{HE)

HipgE (h—F v A —-KV), BEBEEEY VI VLYY, BABWTSZF v s, Al+Mg

G& (BE/NSAIOB0F BEKX) , Bedd, Ead (Ti+fe) REOZEHH,
OBBHEEICBT AT >0ORH
@FHM I - D2 ADORIT LIS &L 5 M ATEE) D FE R A
2 E LTy TOFEHHRER., FERTOELBRFOT TRFLODA-TEFLEAN £ BEXL
CFEAZEIGTCHEIN, ERRVATLENR -TVE, INKEYOLOEZEFREI TN, BAN
B ORBRLEEAL >, (RPEOFHEARTE (W2TEM) 22FFALTHHEROHERED

HIEWTHLH, HANF2EITb LS T AL Moy y bE2EB BT EFTHEY, Tnx L F



713, BETHREDOENTWS TH-TT) ary bED10ELRNTHE) - HEBENEEL
RE. COXIDAFEMEAEOEM - BHICEDL S IKENLTHLA PN SHOR—ETHD ., RAVER
EOTHAEFEROFEHEFEBORMEOFERMMMSBEL L -TVE (K1 v s VEHEAELT, NA
SARENERITADLTOVE) , MENTESH2N., ChoDEHIRBATROFRIFEREIIH

STHERLTHEI»PRE L STBWOWERTS 5,



1.

o. =i Zz=EER &St

BE7H7 I — PR EFR ( Kaliningrad, Moscow region )

ODVTOBHMEXSRORMAOMEEBENIC, —MBEE (ofy FE) ( FIEMRAR.
R IFZFONB TERLLCAOIMA TCHEZHZIT-TWVE, FHERESHE TR 17

Sy, I Tobry) ORGEEBIISEML TV S,

A, vV hE-KOBEHRY
- AT O ILIZ19464E . ETEI350ha, BEKII 1 FETH B,
CEBANBTEUTOBD TH B,
OF#HEW (or vy b, FEREE) ORRAHEZRD B L,
QEKMLHF Koy PR EDRHFCBET Z &,
CERET SNV TIEILLT, A TR FT ) A{E

BTV 2D FEL VY —2HE (ROY - TRITES I 7 —bHFEFRAICHB) ,

B. BEWEL I -DRZF
- BE 500%, N80 & HESER-TWVS,

(DBFBEMERKE Y Iab—vay (BEE, BEHEE, &% - - RHEOSHER)
cMEBEOWEAT-TVE, BHEMERBREEORBE TS v b 7 4+ — L B3HA /0O AFICH
A Do
oy b TZRLNFT) OBEDOREST 2 DICI0END - 72,

CERBOERICES Oy FOH T NEB 1 D2ULABLOT, BREODFHETP > TIED B LD
KLTWB, BB, T HICEBRESE, YIialb—Vva BELEEBELANSKROTMEICE S
ZFRHEBAHAELTXZE2EZBEID TS, CHLOoPEHEORRRICHSLLIITE > TS,
BEERBATY —7LEBLTHR-TW5,
= 2RF—varidEoTuiawn, (Q (HEFE) IKBAT]

*HERHAETEERHREZIT-> TV 5,

TAXIEBRENLCEFGELELZLDOTH 5,



(YEAHERE (ERBEFEHE T4n X 46m)
CEEEZRICLAAT Y A 7 ILEE,
oy b Tz VFT7T) OBRERE,

BIFHREFORK O XRDHEE,

(c)iZfE - EJ15(5 Box

cRKEX 8mg X l6m (BX) , . it [ E 3,000 atm
- Axial force 4,800 Tc , B EEE HHAEZEBE ~ 1,200° C
(DB HEERE

fTETERIOM EicE I 2 R REOAFHRZERT 5,

CEBWEORAY A 32n () X 6ng (ER), 100t (EE) TH b,

(e)#h - a8 (BH 1)

QEZE2ZR7F—v a4 BOEER YT ( 30Mi/4, HESEE 300n°/sec/H)

@7 —/7HESYE, MBTHELTERILATIATA2F 2 0 N—DRHENE~EL, £0DI&,
FHETHMT B, SonllgE T %, 50Mio b —% (3 MW, 1OMibH & H) 700 ~ 12,000° C,
JZXIIWERE Lo,

(75 v) FEREBLLD, R TT75 0] o@Es 1 VARBEL 72,

(f)E K7 #% Space Chamber

oy POBMOSEEBEOEZ et I alb—2ay (FBOjet, TRAMEREILTHE

T5)
CEAEERICLDELRI (L= /5 —- FHNEREORDELZBRICIOERELZE-72) o

() EEEAABEE

OEFHFAREE ( Transsonic )

cREZ 600 x 600, * T oy 0.4 ~ 2.5

EA 12kg, - EBYMOKNE S 60 ~ 70mm X 50cm (B &)
QBETHEFBREE ( Supersonic )

cEAN 100atm, - Ty 1.75 ~ 1.0,

R E —273 ~ 800° C



AN or HEEVRATFLOSEANENG B ENTE, NEH T (ayry b, RITE) 0k
5 Ialb—YaryEiToe

QB4 B EEREE ( Hypersonic )

K7 200Kg , c TN ~ 10

- EEBY LT l.2m (B &) x 15cmg (FHEER) |

cEAhST, o, EAEE, FEEFAE, O, BER BLIUVEBRA-SER~OELLERE
METED, FM2~30BERT L, (*xHBDTEHENZWV)

(MEBERT — 7 &I

CERBMA TS X< ho v ( 440kHz, IMW D)

- S A< BE ~ 1,000° C , - EH 5 ~ 200mb

i TS X DERK, 50 ~ 80kn BEEFTORR[AAMHS EEEDY I 2V —v a v ETWV,
BT 53Ry PTHESIME (K2 - A=K O VT ILF A2 MET- 1,

* FEERET - 1o

2. V-7 RFE#HI v —-DR*¥ ( Katiningrad, Moscow region )

HRARERKOE&H s ~-ToHH, -y, T53v), Iva-x23 ., BREER
Egonparhu—-ilbE I —BEHIALTVES,
g, BRT - IN—ZOHELIITITHOPATED, 2000 LEDF—FXN—2

NEAoNTVWSE, V=Tt o7y —2h LR UTOMEFGHNEEINTWL 5,

s LN K=Y T (7Y 17) s oy (AT X))
e NN —=2 a7 (XY T) TV TF (7YY —K)
s Ry =27 (FRE) R brfaRTaTRY (ALF % v i)

]

CL0E Yy - ERBETARFRFO-HTH e, (EH2)
(750 OMTEFHICEDNALEFALIDOLIRKEAETSHIL-LNT2H0, ZoOfthicfFZ

HOMEN S B, I0EOFERZHABFICHETE 5,



ARty —E, FERTLIEE Ly —, BEEEA -, MEWABE. <23 1&#INT

WhH, £l 19T5FD Tya—-—X-7Ro) EHOMIZ, NASAE#N -7 L., £E T A26H

DALY EEBRITICHEA T, —» AFNPSCNE SEL#EN->TWS,

- AH (1992.7.8, 16:35) FHEMHI» ORI ENFEHZEMICHL, JOERERKBE@DO 7T LV EILE

B, g7 T2xVF7 750 OBGsITAER (KiL) VERITLOHBEMRITOBE % Lk

L7zo

¥ QBERIICRAFEEHR I - KB B2V 7 bbra, AVY —ERITLOBRAFTHOERLMN

HERNBHREOL D KFEHILITONA TV, BVEBHELERENIDERNE S I,

W lged) LTV PE-ROBEBHALL &

3.

Al

OHFERNICHARLAMBRENERE T+77 ) 2HVT, BRAOEBELZBHALTVE, HEREHT

LTEaEFE, RE, FRICFHLKLL,

@ THIETFHHE! ZHREL L,
QRMAZBHB T AUEEBELMRE Lico BATELUIELEZROVETLERIL L, BEEEEL

gELetﬁo

NPO (B#4H£EAH) 5+ —5F+> ( Leningradskoe, Moscow region )

A, 1938 THEICMEBIEE L CRIZIN, BB IEHS C OERME DR
Raimo, HE LY z v PERHEBOBEICHDEATE 2,
HEDELLEBIRIUTOED,
cBEBENERBEOHER (7K -—FF VEHE)
A REREMORR (HEER, €E, KEEHEE

cHEBEOMRE

W=7 )= THEOEEGRH (EH 3)

A= b A= 3 VAT LORE (RETE BEIL—-TI) o UTKZOFEHESFET I,

OBFE7A7I—-FFE (29%) . FEYATLORE (MK - KIFREE - RXEFEOHFR) o
EWE SHEmEOEE,

QEFBEMEO oy v bDEE  (43%)



QOHLEE - FHE Y XAFLOEE  (22%
@QEHEFLEEAESOEE  (6%)

WAICIIERE 2 — o — (BF%E, BRE, MEF X b, EBHEFKE) , S FUEREL S -, HiE

TETS Y I2ED I FZDOBEN WV S,

FEOQEOHEBETOFRHBEIILTOED TH 5,

() TMars—94) 70734 1994
2 T™Mars—96] " , BTH TR 1996
@ T7os 21, KEHEKMELER 1993
@47 Eyy, To7 ) 20—, KBE, EME~OLE 1993
B TRel ikt), BEHH 1994
6 T2 FL-RGJ, X%, & 1995
M T2axX7 s ~KRT] 1997
@ r2axXzs MU —-UFTJ, UV 1997

B. 5% (BH 1,2)
()FEHE
 ASSEMOELOR. RYOUEMES K —FF U EHEOREIC L SRR, FHOL v kO
B AT o BEDUEMIZ, FTHOL o FOMEAT- TV 5, ( 2F AL L0 %
B, AERICENE I A N OBEET )
TLF9E) . TAFI02) (HEKEE)  AGE2 A N5 1 EEEH LA,
(NE5 4B, (K288 (10706 SBIERE, 2EASORE 90ke, BE 460° (),
(XA 15y, IX#F25)] (FVAMBDMEK, ERELFITEE TRAIoVv] £15E),
Cf. NL—ZEE [EEp,
N SI5E), [X%5162)
CkBRF—vay [v—RA2F8] ~T2—217%5]
(7Z2horv) BEABEEELZHEHL TV S,

(75 F 9 b)) DRATIEHER -TVE, v#HOHEIE, BAD nemory 2#BEH L TW 5,

(WEHEEZ (BTHoOoBEHR®E (78] o7 > 7+ FHFEF)

cRES 60m X 30m X 30m



- ITE B R 200MHz ~ 38GHz (& 1.5m ~ 8mm)
- R EHE ~40dB
CEEBEORNMICE. K75 AN —ROPEDH S ZEHICHBEA DD LDEE STV B,
(Q (HE) KBEAT, *BRICEKSH (EE 3) )
FT7RY) OEBICIROED TH %,

- Rx  14GHz, Tx 11GHz o phased array ant (E—L0FEEI & TE 3) .

S . a4 18chs, - Em 58 — THE A~
CE—-LDOKRE X 2° x 2°, ITETE 1993 £
a4y v b Yo byvy © 2.5t 188 L~

()= v v LT

s b= oA T dn, R 2ome, H77 300W ( > EI0KWT HIERT), CAREECLERT,

6 » EDRHHFRE,

wlgedh) TDrY

2z

Z a7 KkoFEE
cEHBEIKELR oy y b 70X d vy b] 2F-T. BROPLIEBEERLEICHE-
7zL ab%xiEDAL,

cKE, NEREOBALOEBEHAZT - TR ED 1o

YeZDfth, WMOBENS - 72,
4B (TEN=T) 9A4TOFEEEIBDHBEGEBICLIHFHRARKLORB A7 4 540y
Bl

cMEBEEHE a2,

o

-BE, BET s, FEEMMBEROLDD Tna—L)

4., oY T FEHBESEENTHR ( Moscow )

o4 v PEROBRENEL L Y —THELIHEWMERII. 1 94 6 FICHZIEINT,
194 TEICR, oy 7Mooy y MRITESENTTHN, 1 95 THECE, AHE
MOALZBHEDOITESA{TT-T0WE, BMEAROEHBE, TLLTEAFTHREEAFE

Hmoarbro—b, FHOVy PEMOBEOHRAERZFZEDLTL 5,




A.

=Y 2 THEDOHESRHY
S ERIE1046%., MEHIZ0, 0008 TH L, (RET v b, ERIE HTHE, WMER - ory
b, FHYRTLHIHBBOREZT > TV 5,
cEBARTHEH R T LO-EEIHT ) VUEKETTWE, T3 —-) bifE-re £, kE
DAR—=Z Y v MVICB 1750 O#Iy 27 L%28EL .
C LT E RO FEEIZI60ERN ST TWBE, [Za—+X) (IGPS) T3, 350
MEXSHE) OBEERIT->-TVE, [VoF2] T, RETLV-REREZEHRLTVWS, T
susx) ETGPS) HBHORER (FABHFOIBLOEE) ZRET i,
7o+ 2] 2@ RITBEEZ7L (BE1n) 2BELTL S,
- BEHEOHBRK, PHBELE(E, (AU By 7Dk, 8ch, HE 24choFH Ly 257 4
ZHRELTVE) o EAMZ V= NbHARELTL 5y
'SSRDJ, TSSRD-2) &&idhd 15GHz (126Hz20) EZ2HWVWAHEMEE Y 27 L (
Ve M vZYY—HI] ) bEbBRTW 3,
* B O 40cn X 20cm OME I 7 —, 25cm X 20cm OERE#E, 25cme NS HEFEE (0.06

untEE) BLUER Scne BEOAKE I~ F —F 2 —-THhomATV—NERIN TV,

Remote Sensing Y I alb—=va v v 2A7FLDREF
CHIBKERBIBE TLaLx0), TAHAS 701 OFERLE Y X T LOERK,

- HFRBOMER ( 0.5~0.6, 0.6~0.7, 0.7~0.8, 0.8~1.0, 10.4~12.6um), SHEEIEE
LumiBWVWTAMTH b, MEFH (EA7 7, JRVENLZAY, ~uTZ7) | BOERR
¥AF 5 000knTH B, EHRHANEFBR I~ 25 5,

Bk K o - £ =5 (0.5~0.Tun), REFH, KMBEEOET =7,

IS EFE-FFUOMEFRONATRBTIITE- o
- &Bon/t/I<vEHE (500° C, 100kgRE, B LEFH5TH -7, BATOLEHED 1205
Buwri) o BEADOT 4 LLDLEMIE (FSAHR), 74 LLDEFE» S DRER &V
Lin- 7o,
< 8,000kn EEMNSKEOHRME (FILEZA V) 28D 7+ R2) BEHOMZAF v+ 5, (dHgTe

(BAEZEFRGE) . 70K NESEEREZAR («CoRHEZATA)



5.

NPOaov®&2 v bk ( Kaliningrad. Moscow region )

MAFEE, 19 75E Koy y PEUTFEEBHMHOHMEOMELHERELBNET 54
B R R & LTIk, Y2HTH, ERTOERECTLI - UF U LES
PEBER) T -—HEMEHMELOMEBHEREIT>TE L, /. FEEBEEE L

SEHEARBREEREEEREL TV 5,

A, Fob =g 7FmEOHERE (5E 4)

B.

<R 2 D (4,0008) £33 > (6,000%) OESE, &b T 10,0000 27 v 705

o IMMEDHERE, FUROLDOEMBEREZIT- TV 5,

cHBHEHOMBEEIRETIN VL, FEREELTA%E., X7 v 7L > THHE L,
c CEFUCAERARLUL, ZHROEHISHEENDD, BH 2 ~3HPFHT 5, BIR~DKRE

BATVWZ2, XEFAEEN MR, BQCBREEZRE LN, 205EOARY O 5 HE M H

Th -1,

cVEOO Sy b, FEHMOBEWR., S TE-AHEEZE- TS, 1980FEF TR, oy v bF

EHRODEE> TV, BEEBEAEDINK LB >TWVE, VEDRTOMEMAREBALTS

D, FELP-TWVE, £/, MIFFOMARE, HIE, GEEILBVIEEZT-TW 5,

CFEA@OMEIIOVTEAW, BHOFANTVEFHEMIIES CLATELV, BAHOHE

mEMIIETES L &R, 2fMicbh - THENEHE - 1887 5,

- BERBEA TV ER AAHERIAER TS 5,
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g, BN E-TI STV ORBENREZ NS, BEXBERIEEFANELSE T/
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PR & (0. 5~1000Hz) 215D, EHICHVWEMTH 22, 107 %g2E2RK L7, BE. B8 100

~200kg Db DAEEH P,

(OBa&e
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SAILIALIScEBA - BEES (48kg/mn?) A2 &b, fFEBABLL S,
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EEBRTWE., vy 8 ( 86~18 )&EReynoldsHiZz &b, BREETFILVERERE ZHE LA, C
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BWHERIE. 0TI BTAATIHERUREFE TR #HE , Hi EAEEESR,

BIETHEREZIT-> TV 5,

A. =V 7B & OB EHH
(a) 1t 5 ¥ A BFF 52 P
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OBIEEE <4 2o (scale down model) = v UV EE, HEF+ v ATEHEOREEEH
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CHEIF (EARER) TO2EHERB, EVHICEEMIEZIDTERFRIFTVAICH 5,
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{FEo

- {L ( CNES, Matra, Cifa )& “crocodile” FHEAZZ{TL7, TH 5id biotechnology IKBIHREMN
Hbo SEIA.ALEDHA TEAN ) 21TH EF 5,

CAERFHE-BLLT, SEIA TEAVI08) 2176 LiF 5,

-EﬁNy@¢urE¢£v7x1%%ﬁ?aoﬁ—ivﬁ(ﬁ)&%ﬁ'ﬁﬁﬁﬁébo&%%
B RO T LT IR REELL, RROEFEREREILD 5,

CHWEBRWENCEI - TRE -HETEAVLDOLDH S, GE =/ OFHECERDIMATWL 5,
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CEEE. BEAE TEAL=T) DT LY, B &8, KB, BFEHEODICE -7,
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V2Rl (7T AYAIEZEYT Commercial case) o
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“ SV IE Scn. BEICEEDT IAABTIESE, MERAA VIV LEGANTLIGETDHO,
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B5HDFTNTIKEA S, BFIAE (BHAAL) CCREERMNTS - T, &
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-EoRTFHERREENE S
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EIECTRIC~ARC GAS DYNAMIC UNITS

The units are designed for: testing heat-protective material
thermal resistance in high-temperature gas flows; defining
temperature regimes on full-scale structure element models;
testing heat flows coming to a body surface flown about by a
high-speed gas flow; determining plasma radiophysical charac-
teristics to provide radio communications with flight wvehic-

les; testing electrical engineering devices fed by alternate

and direct current; testing DC-~and AC~plasma generators of up=to
SOMW‘

TECHNICAL DATA:

working gases: air, nitrogen; heater pressure - up-to 20MPa;
gstaghation . temperature - 700 ~ I2000 K; test gas rate of
flow - 0,0I-20kg/sec; test time - up-to 600 sec; heater power
- up-to 5CGiW; DC voltage ~ I1.,2-I6kV, DC power - 0.I-I0kA;

AC voltage - 0,9-6kV, AC power - 0,I-I0kA; stagnation pressure
behind normal shock wave - 0.,01-2.5MPa; Mach number - up-to B8;
Re number - I03 - I07T; jet diameter ~ 0.04-~Im; test object
length - 0,04-I.5m,diameter - 0.02-0.5m.
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Thne unilt diagram
I -water,Py=5'IOSPa; iI - waggp, Py:I.6oIO6Pa; IIT - wajer,
Py:IO7?a; v - air,va:Q-IO _a; V ~ nitrogen, Py=3.2.I0/Pa;
VI - air, Py=3.2-.10/>?a.

- nozzle; 3 - worxing section;
eutralizer; 6 - ejector;

I - electric~arc heate
4 - diffusor; 5 - cool
7 - exhaust passage.
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AN AERODYNAMIC UNIT WITH GAS HIGH-FREQUENCY INDUCTION
HE&;ING
The unit is designed to analyse in a high-temperature gas

flow:

- heat transfer;

- material heat resistance under different heat loading
regimes; '

~ material compatibility;

- heat-protective coating destruction products effects
on electron concentration in ionized gas and on radio -
wave propagation;

- sensor efficiency in low-temperature plasma environment;

- material catalyzation activity in a chemically unbalanced

gas.

TECHNICAL DATA:

working gases: air, nitrogen, argon and others; test chambe:
pressure - 0,6-36kPa; gas temperature - 6000-I0000 K;

ges flow speed - 400-2000m/sec; working gas rate of flow ~
5-50g/8ec; HF-generator power - IO00kW; HF-field frequency -~
440kH; inductor voltage- up-to IQkV; Mach number - 0.3-2.5;
working gas jet diameter: in supersonic regime - 0.05m,

.in subsonic regime - 0,2m; test chamber dimensions -~ 0,.8z0.7-2.&m
characteristic model sizes - 0,0I-0.2m; chemically pure flow
(without electrode material destruction products).

Thermovision, spectrbmetric, gounding and SHF techniques are
applied when carrying out tests.

~d
T

The unit diagram

1 - HF-generator; 2 - plasma generator; 3 - model insertin
fitting; 4 - exhaust passage ’ : &
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A MAGNETIC GASDYNAMIC UNIT

The unit is used for determining:

thermochemical and erosion resistance and dust liberation
of materials and coatings under complex loadings (thermal
gasdynamic, thermal, vibratory, impact) in vacuum;

chemically active high-~speed gas flows effects (monatomic
oxygen, nitrogen, etc) on materials;

processes taking place in high-speed molecular beams inter-
action with surface, electrophysical processes in low-den-
sity gases;

plasma spraying processesg, refractory and anti-corrosion
coatings, siructure surface plasma processing.

TECHNICAL DATA
Test gases: air, nitrogen, argon, and others

Gas temperature 5000~I0000 K
Gas flow speed I000-I0000m/ sec
Chamber presgsure 0.I-I000 Pa
Flow core size up-to O.4m
Test chamber sizes:

length 4m

diameter I.6m
Fed electric power 4AMW
Max.test time 40000sec
Vibratory loads in a frequency range o
of 5 ~ 5000 Hz 250m/sec o
Impact loads I0000 m/3zec

The flow is chemically pure ( not con
taining boogter element destruction
products).

A set cyclogram of complex loading may be reproduced.

A magnetic plasma-dynamic accelerator
I - ﬂagnetlc system, 2 = cathode, 3 - anode, 4 - argon,

5 =~ ailr, 6 - plasma flow
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A SET OF UNITS FOR DETERMINING MATERIAL THERMO-
PHYSICAL AND THERMCMECHANICAL PROPERTIES

Units are designed for analysing strength, plasticity, elas-
ticity, low-cycligcity fatigue and crack-resistance proper-
tieg of materials under different loadings in gas media (in-
cluding hydrogen medium) and in cryogenic liquids under test
temperatures of 4 - I200 K;

for determining thermal conductivity, heat capacity, diffu-
sion and gas-permeability coefficients of materials and heat-
protective structures under temperatures of 4 - 400 K and
ambient pressure of IO - IO Pa; for solving structural-para-
metric optimization problems of cryogenic insulation of

land- and space-based stationary and transport systems;

for determining thermal expansion properties of structural and
heat insulation materials in a temperature range of 4 ~ 500 K
(method sensitivity - 10°® K™ ; for choosing materialsg for

constantly~sized structures;

for experimental/computational prediction of optical property
change of external (including temperature controlling) sur-
faces of different space systems in long-duration space mis-
sions on various orbits and in interplanetary space;

for examining various coatings' resistance under solar, elec-
tron and proton radiation effects in space vacuum taking into
account oxygen ion pollution and bleaching action; for choosing
optimal coating for particular operation conditions;

for researching gas-liberation kinetics and forcasting mate-
rial mass loss under cosmic space factor effects; for evalu-
ating output characteristics change of on-board optical and
optoelectronic systems, their elements and photodetector under
space pollution effects; for developing reccomendations to
reduce harmful pollution effects;

for tribotechnical tests of structural metal and non-metal
materials, coatings, lubrications both on standard models

and friction joint models in high vacuum, atmosphere and dif-
ferent gas media under a wide range of temperaturss, slipping
speeds and loadings;

for choosing up-to-date anti-friction materials for friction
joints, operating in various media in a wide range of lcad/
speed and temperature regimes,

2 f;iotion simulator for determining tribo-
ecnnical characteristics of materials under
Space conditions

_7‘
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A VACUUM GASDYNAMIC UNIT

The unit is used for defining: heat transfer, azerodynamic
characteristics, force and heat action of jets in vacuum,

medium gasdynamic parameters around spacecraft formed by
surface material gas liberation, engine exhaust, drain open-
ings ,etc;

liquid jet efflux into vacuum including cryogenic liquid

jet efflux, as well as for testing various technological pro-
cegses in vacuum under cryogenic temperatures for industry
applications. Tests are carried out in a rarified gas flow.

TECHNICAL DATA

Test gases: carbon dioxide, nitrogen, argon, helium, air;
Gas temperature up-to IO00 K

Gas rate of flow:
in continuous operation mode I-20g/sec

in short-duration mode up-to I00 g/sec

Mach number 3 - 16
Chamber pressure 0.0I -~ IQO Pa
Plow core sgize up-to 0.25
Test chamber sizes:

BKK-1I6 3x6.5m

Tr-16 L.7x2.,4xI,2m
Reynolds number per a meter 102 - 10°

Electron beam diagnosis , flow visualization using glow dis.-
charge, thexmovision and other methods of measurements are

applied in these tests.

Test chamber BKK-~I6
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MAIN TRENDS OF ACTIVITY

The Institute of Space Device Engineering is the leading organization in the
USSR in the field of production of instruments and equipment (development, design,
manufacture) for:

space—based systems for the exploration of Earth’s natural resources and
environmental control;

space—based systems for the position location of distressed ships and aircraft;

unmanned spacecraft systems designed for the exploration of solar system pla-
nets, the Moon and the Space;

satellite navigation and geodetic systems and users’ equipment for these
systems;

ground—based and on—board radio systems used to support the manned flights;

medical instruments and systems for diagnostics and active therapy;

automatic testing systems;

software;

telemetry;

laser optical systems;

satellite communication systems.




SPACE-BASED SYSTEMS FOR EXPLORATION OF EARTH’S
RESOURCES AND ENVIRONMENTAL CONTROL

The "Resurs" space—based system for remote sensing of Earth is put in service
in the USSR. The system contains satellites "Resurs—O" and "Okean—O" intended for
quickened collection of data concerning the condition of land, ocean and environment.

The "Resurs—O" satellite accommodates a complex of multizonal scanners
(MZS) which consists of a medium-resolution multichannel unit with opto—mechani-
cal conical scanning (MZS—CS) and a high—resolution three—channel unit with elect-
ronic scanning (MZS—E) based on charge—coupled devices. The MZS—CS unit scans
the land surface in five spectral bands (in the visible and thermal IR spectral bands)
in the swath of 600 km and with maximum resolution of about 170 m.

The MZS—E unit produces images in three spectral bands in the swath of 45 km
with the resolution of 45 m. Installation of two MZS—E units on board the spacecraft
increases the swath to 80 km and allows scanning the Earth surface in a more flexible
way.

In the next few years the maximum resolution will be improved to 23 m.

The "Okean—O" oceanographic satellite is distinguished by the presence of a
side-looking radar (SLR) and a scanning microwave radiometer (RM—0.8). The
side—looking radar permits obtaining ifnages of the ocean surface in the 3.2—cm band
irrespective of the weather conditions with the resolution of 1-2 km in the swath of
450 km. The RM—0.8 microwave radiometer is designed to take measurements of the
ocean surface temperature accurate to 1-2 K with the data smoothing done in the
swath of 660 km with a resolution of 6 km. In addition to the radiophysical equipment
the "Okean—O" satellite carries a low-resolution optical four—channel scanner
(MZS—L) with a resolution of 1 km in the swath of 1930 km. It is designed to acquire
the real—-time information concerning the cloudiness and sea surface condition.

Information obtained from the space contributes to the more intensive develop-
ment of the productive forces, to the control and protection of the environment. This
information is used in geology, cartography, agriculture, forestry, water—supplying
and fish industry, oceanography, melioration, land—reclamation and town—building.

K panet



SPACE-BASED SYSTEMS FOR POSITION LOCATION
OF DISTRESSED SHIPS AND AIRCRAFT

International Mission COSPAS—SARSAT
(USSR, USA, France, Canada)

The COSPAS—SARSAT international satellite system for the search for and
rescue of the ships and aircraft in distress is intended to determine the coordina.tes.
and search for distressed objects and permits successfully solving the noble task of
saving the lives.

The COSPAS—SARSAT consists of two analogous, technically compatible but
practically independent systems — the COSPAS of the USSR and the SARSAT of the
USA, France and Canada. These systems use low—orbit satellites injected into circular
near—polar orbits with altitudes of 800 to 1000 km. They cover the whole terrestrial
globe.

The satellites carry special—purpose distress signal repeaters. The distress signal
is sent by the emergency position—indicating radio beacons on a frequency of
121.5 MHz making it possible to locate the distress area accurate to 10—15 km and by
the radio beacons on a frequency of 406 MHz providing the accuracy of about 3 km.

Within the span of eight years of operation, by the end of 1990 the COSPAS—
SARSAT system helped to save more than 1600 human lives on board the distressed
ships and aircraft equipped with special radio beacons. The experience gained by the
COSPAS—SARSAT system corroborates the possibility of the fruitful internatior
cooperation in the peaceful space exploration.




UNMANNED SPACECRAFT SYSTEMS FOR EXPLORATION
OF SOLAR SYSTEM PLANETS, THE MOON
AND THE SPACE

Scientific space research is one of the most important lines in the basic study of
physical and chemical processes taking place on the heavenly bodies, processes of their
origin and evolution in the solar system and in the Universe as a whole. The results of
these studies allow drawing a conclusion concerning the past, the present and the
future of the Earth.

Over a period of several years the ISDE developed a number of on—board comp-
lexes for the exploration of the solar system planets, the Earth, the Moon and the
Space. Among these complexes are automatic interplanetary stations "Venus",
"Vega", "Fobos", "Luna", "Mars", "Prognoz", "Granat" and others.

Western and eastern long—range space communication centers were erected to
receive the scientific data from the spacecraft.

The centers are equipped with unique 70—m radio telescopes having an effective
area of 2500 m2.

The work is performed in accordance with the international program in coopera-
tion with the leading countries of the world: the USA, Germany, France, Japan,

Canada and others.




SPACE-BASED NAVIGATION AND GEODETIC S5YSTEMS

"GLONASS" Project

The "Glonass" system is intended to provide global high—accuracy navigation of
marine vessels, civil aircraft, mobile ground facilities and to take geodetic measure-
ments.

The ISDE has developed and is introducing the main radio— technical complexes
of the "Glonass" systém: navigation equipment and command—measuring equipment
of the satellites, ground—based complexes for the satellite tracking and control net-
work, and user’s equipment. '

The satellites of the "Glonass" system (initially 10 to 12 satellites will be in use
and by 1995 théir number will be increased to 24) are arranged in three orbital planes,
eight satellites in each plane, at a near—circular orbit with an altitude of 19,100 km.

The ground—based stations provide for recurrent transmission of navigation data
to the satellites that are then continuously sent to the users. The navigation message
comprises information about the satellite coordinates, the system time scale and
system almanac.

Using this information and the results of measurement of navigation parameters
(pseudo—range and radial pseudo—velocities) of four satellites, the user determines
three coordinates of the position and the velocity vector components by an interroga-
tion—free method. The number of users of the "Glonass" system is practically unlimi-
ted.

In case of full-scale deployment the system allows carrying out continuously
global navigation with the accuracy of determining planar coordinates being not worse
than 100 m and the velocity not worse than 15 cm/s.

The "Glonass" system permits performing comparative geodetic measurements
between the separated points.

The RMS error of the geodetic measurement is 1 to 2 cm = (1 to 2) x 1070 of the
separation between the points.

The "Skipper" receiver—indicator developed by the ISDE is capable of locating
the position accurate to 20 m (RMS).

The new generation of the equipment for the aviation, marine, land and geodetic

uses that is being developed by the ISDE allows simultaneous operation as a multi-

channel version both in the "Glonass" system and in the American GPS system.




GROUND-BASED AND ON-BOARD RADIO SYSTEMS USED
FOR SUPPORTING THE MANNED SPACE FLIGHTS

Over a long period of time the ISDE developed the ground—based and on—board
systems designed to communicate with the cosmonauts, control their health, receive
and transmit the service information.

Among the data reception complexes are ground—based complexes (in the towns
of Yevpatoriya and Ussuriysk) and ship—borne complexes operating at various points
of the World Ocean (research vessels "Cosmonaut Yuri Gagarin", "Academician
Sergei Korolev", "Cosmonaut Vladimir Komarov" and others). |

The data—processing centers of the space support ships compute the target data,
antenna control programs, process the data coming from the space for their prelimi-
nary evaluation and compression and further transmission over the communication
links to the flight control center (FCC).

The space support ships carrying special equipment are actually command—
measuring floating complexes which are capable of accomplishing the Soviet space
exploration program during their autonomous 7—month sailing at sea.




MEDICAL INSTRUMENTS AND SYSTEMS

The ISDE working traditionally in conjunction with the Institute of Medico—
Biological Problems that is the leading organization of the USSR engaged in training
of cosmonauts and testing of clinical diagnostic equipment in orbit started developing
the medical instruments by the following guidelines:

environment monitoring aids;

medical instruments for active therapy and medical aid;

radioisotope diagnostics and research aids;

aids and methods of practical surgery;

laboratory equipment in the form of portable biochemical analyzers;

aids used for anesthesiology and artificial breath.

The ISDE works in close contact with the following leading medlcal centers of
the USSR

the Institute of Transplantology and Artificial Organs;

the All-Union Cardiological Center;

the Sklifossovski First Aid and Research Center;

the Scientific Research Institute of Occupational Hygiene;

the All-Union Scientific Research Institute of Medical Equipment Testing;
the All-Union Scientific Center of Medical Rehabilitation and Physiotherapy.




INSTRUMENT MAKING TECHNOLOGY AND TESTING
EQUIPMENT

To provide the required components for the developed systems the ISDE manu-
factures:

solid—state LSI circuits (CMOS technology), up to 3200 gates;

solid—state LSI circuits (bipolar technology), maximum  operating frequency
600 MHz; |

hybrid integrated circuits (thin—film and thick—film technology);

printed—circﬁit cards of different types (single— and double—sided cards, multi-
layer cards);

piezoelectronic products;

SAW devices.

To enable the performance of the operational check of the manufacturing proces-
ses the ISDE develops and manufactures automatic testing equipment to carry out the
input, step— by—step, and output check of units and components.




SOFTWARE

The Institute of Space Device Engineering offers efficient software for the on—
board and ground—based complexes being developed.

The ISDE develops the software for the on—board and ground—based radio
systems:
| 1. For digital processing of radio signals:

detection of a signal, measurement of signal parameters (frequency, delay, phase,
amplitude, etc.), detection of digital data in various types of modulation, decoding of
sophisticated error—immune codes, correlation analysis and others as applicable to the
tasks solved by the users of the "Glonass" system, COSPAS—-SARSAT system, radio
supporting systems for the interplanetary space programs "Vega" and "Fobos'", satel-
lite communication systems, etc.

2. For processing of measurement data:

in the "Glonass" navigation system: solution of navigational problems in the
user’s equipment, solution of the navigation field quality control problem; solution of
the problem of high—accuracy determination of the orbit and current parameters of
the on—board frequency standards;

in the COSPAS-SARSAT system: solution of the problem of finding the coordi-
nates of the emergency radio beacon (ERB), solution of the problem of measuring
data identification and position location of the ERB—121 in the interactive mode;
solution of the problem of determination of the satellite orbit by the use of data
obtained from the orbitographical ERB—406 beacons;

in the radio and quantum—optical systems: preliminary processing of data;
computation of target data for the narrow—beam antennas and telescopes, automation
of session procedures, etc.

3. For simulation of various sophisticated informational, metering and control
systems.

4. For a prioni evaluation of accuracy of solution of navigational and ballistic
problems (determination of spacecraft orbits using the measurement data) and for

optimum design of radio and quantum—optical metering systems.




MEASURING-TRANSDUCING SYSTEMS (MTS) FOR
ORIENTATION OF NARROW-BEAM ANTENNAS OF
ON-BOARD AND GROUND-BASED RADIO COMPLEXES

The MTSs are based on primary sine—cosine synchro resolvers (SCSR) that are
in quantity production and are used mainly for simultaneous conversion of angular
displacements of the antenna scanners in two axes. Converted information may be
entered into the computer sequentially in each axis. All types of converters come in
two—channel version in order to provide "cold" reserve. In the on—board MTSs,
back—up transducers of the SCSRs are provided in addition to the back—up electronic
units. In the ground—based MTSs, provision is made, as a rule, for back—up electronic
units only.

Upon application of power to the MTS the normal operating conditions of the
equipment are preceded by an automatic monitoring of the main and back—up chan-
nels which includes supply of information about the quality of operation of the
equipment.

Used as primary information transducers are manufactured in quantity cylindri-
cal transducers with the rotor—to—shaft arrangement and circular—type transducers
mounted directly on the shaft of the member being controlled which excludes errors of
the mating components which are typical for the systems using cylindrical trans-
ducers.

Total errors for an MTS employing circular transducers with an inner rotor
diameter of 32 mm and an outer stator diameter of 71 mm are *30 arc seconds with a

resolution of 10 arc seconds. Primary power supply for such MTSs is 273 V.

For the MTSs using circular transducer with an inner rotor diameter of 60 mm
and outer stator diameter of 100 mm a resolution of 1.23 arc seconds is attained with
the accuracy being within a few arc seconds.

The MTSs require no mechanical tie—in of the position of circular transducers to
the shafts of members being controlled. The operation of tying—in of the position of
transducer shafts to the base shafts of the antenna scanner combined with the opera-
tion of mating of the CR and FR dials is accomplished by introducing correcting
codes into the arithmetic—logic units of the MTS by means of a switch arranged on

the face panel of the instrument of the ground—based MTSs and caps on the connec-
tors in the on—board MTSs.




Exchange with the computer is effected over standard interfaces using serial
binary code for the on—board MTSs and parallei binary or Gray code for the ground—
based MTSs.

For all types of the MTSs transducers and electronic units are made inter-
changeable with no need for the adjustment of unit parameters. Adaptivity of the
electronic section of the MTS to the spread of parameters of the transducers is achie-
ved by proper selection of the operating conditions of four—coil synchro resolvers
(having rotating stator field) and algorithms of processing of information signals of
rotor coils that exclude errors connected with inevitable distortion of the circular field
in the transducer. Besides, the electronic section of the MTS compensates for errors
occurring due to temperature changes in the transducers. For the MTSs accurate to
+30 arc seconds these errors are brought down to 0.02 arc min/OC, for the MTSs
accurate to a few seconds these errors do not exceed 0.002 arc min/OC.

On—board MTSs can find wide application in the output data conversion sys-
tems of the analog transducers used in the self—ontained navigation equipment of the
moving objects of various classes.

Ground—based MTSs can find application in the metal—working industry and, in
particular, in NC machines, scanning devices, etc. ‘

High—resolution MTSs (with resolution of up to 1.23 arc second) may be used in
the control systems of the telescopes for any wave bands.

Total errors of the measuring—transceiving system are below the instrument
errors of the primary transducers which stems from efficient operation of electronic
units that measure and compensate for the main components of error in the process of

CONVErsion.




"QUICK-LOOK" ACQUISITION AND TRANSMISSION
TV SYSTEM ON THE BASIS OF "LUCH"
GEOSTATIONARY REPEATER-SATELLITE

The system is designed to acquire TV information and accompanying sound and
telephone signals from the points of real events, to transmit this information to the
data acquisition center, to receive it back and to hold TV bridges and conferences.

The system comprises the following basic components:

1. Ground—based stations (GS):

master transceiving stations (MS);
reporter transceiving stations (RS). |

The master and reporter transceiving stations come in three versions:

modular stations (RS—MOD);
mobile stations (RS—M);
stationary stations (RS—-S).

The location of the master and reporter transceiving stations (inside or outside
the country) is determined by the customer.

2. Space complex (SC)

The space complex is a functional part of the system. The "Luch" repeater—
satellite orbital group consists of three geostationary repeater—satellites stationed at
the following points: 16° W, 95° E and 160° W.

The guaranteed coverage (radio visibility zone) provided by each "Luch" repea-
ter—satellite is from 70° S to 70° N with elevations exceeding 5.

The system provides two—way TV communication between the MS and RS or
between the RS’s. It has:

one color TV channel;
two higher—class broadcast channels (or one stereo channel);

four service telephone communication channels (one of channels may be
used for automatic communication via the automatic exchange).

The technical and energetic characteristics of the radio channel permit obtaining
high—quality television, broadcast and telephone signals that conform to the IRCC
and IFRB standards.

The master transceiving station allows transmitting and receiving the TV,
broadcast and telephone signals in the 11/14 GHz and 13/15 GHz frequency bands.

The transmitter power is 240 W, min.

The diameter of the transceiving antenna is 5 m.




The station is equipped with a satellite TV system intended to receive TV
programs from the geostationary communication satellites in the frequency range of
10.95 to 12.5 GHz. The satellite TV system receives TV programs using a customer’s
multichannel receiver and records these programs on a video tape recorder.

The master transceiving station requires for its accommodation a room with an
area of 85 to 105 m?.

The antenna may be erected by means of special mount on the ground or on a
building roof.

Approximate cost of the station is 1 million roubles.

The repeater transceiving station permits receiving and transmitting TV, broad-
cast and telephone signals in the 13/15 GHz frequency band.

The transmitter power 1s 100 W, min.

The diameter of the transceiving antenna is 2 m.

The stations operate on a three—phase AC input of 380/220 V i%g %, 50 to

60 Hz.

The station—borne equipment draws 5 kW, max.

The equipment normally operates at temperatures from +5 ¢ C to +50 ©C. The
antenna system and its components can operate at temperatures from —40 °oC to
+50 o C.

The RS—-MOD is made in the form of separate units accommodates in cases that
are convenient for carriage and transportation.

The mass of the units is 25 kg, max., the mass of the transmitter unit is 35 kg.

The antenna system is of sectional type. The mass of the antenna complete with
the scanner, mirror and antenna—feeder assembly is 150 kg, max.

The mobile reporter station is arranged in the shelter of a vehicle. The antenna
system is a collapsible one and is stowed on the roof of the shelter.

The station measures 3.8 m in height, 2.5 m in width and 5 m in length.

The mass of the equipment is 400 kg, max., the mass of the auxiliary equipment
is 400 kg, max., the mass of the antenna system is approximately 200 kg.

In the absence of the industrial power line the equipment can be operated from a
self—contained engine—generator set.

Approximate cost of the station is 500,000 roubles.

The stationary reporter station is similar to the mobile one.

The stationary station operates under the stationary conditions, its antenna will
be erected on a building roof at a distance of not more than 100 m from the station.
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The USSR Ministry of the Aircraft Industry proposes
to take part in the organization of an international
commercial association for developuent,manufacture
and operation of a multipurpose aeroépace system on
the basis of,tpe AN=225 airplane serving as a mobile

launcher

PURPOSES
Putting payloads into a near-earth orbit and bringing

them back from the orbit
Transportation and maintenance of various-purpose

- space objects A
Realization of emergency and rescue works in the orbit
Solution of scientific and technological problems in
the orbit '
Realization of international control of outer space
Sounding of the Barth surface and realization of Inter-
national Ecological Control

ADVANTAGES
Low cost of putting payloads into near-earth orbits

Possibility of launching objects in any direction
Possibility of putting objects into orbit,providing

the necessary phasing and parallax relative to the
aerodrome of departure

Possibility of extensive manoeuvring in the longitudi-
nal and the lateral planes when returning from the orbit
Effectiveness of application

SPECIFICATION
Takeoff weight,t - Address to:
Weight of the 2nd stage NFO "Molnia™
(orbital airplane with an 123459, lioscow

external fuel tank ),t Novoposelkovaia,4

Weight of the payload in the Chief Designer,
orbit of the 200 km altitude,t Tel.,: 495-32-55

~ manned version

- unmanned version
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MHHHUCTEPCTBO ABHALMHONHON
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A B MA “ u“ H u — MPOMBILIAEHHOCTU CcCcp
: : MPEANATAET NPUHATL YYACTHUE

| H n[: M "ll [E H AH B OPFAHM3ALIH MEJIYHAPONHOM
| ACCOUMALMY 11O PA3PABOTKE,

" MTOTOBAEHMIO W SKCIUTY ATALIH

I: “ BI E MA | HA' KOMMEPYECKOW OCHOBE

MHOTOUEAEBO} ABHALIUOHHO-.
KOCMHYECKON CUCTEMBI
HA BASE CAMO/IETA AH_225
B KAYECTBE
IOBHXHOIO  CTAFTA

Hasznayerue

Brmenenne Ha OKONO3eMHYI0 OpPGUTY H BO3BPAT C OPOUTH NONE3HLIX I'DY3OB.

NN EYN

& @

OcuHoBnble XKAaPpaAaKTEeDPHCTHKH

TpancnopTHo—Texuuueckoe ofecrieueHne KOCMHYECKHX OGBEKTOB DA3IMYHOIO HA3HAYEHHMS.

[TpoBepenste Ha opbuTe aaa.;:inﬁﬁo—cnaca’renbubxx paboT.

Pemenre Ha opfuTe HayYHO-TEeXHHYECKHX H TEXHONOTHYECKMX 3apgad.

ITpoBenenye MeXAYHAPOOHOIO KOHTPOMS 34 KOCMHYECKHM NPOCTPAHCTBOM.

OcyulecTBleHHe 3KONOIHYECKOr O konrpons; 3a TIOBePXHOCTbLIO 3eMIH.
PeHMYyiHecTB2

Huskas cTOHMOCTS BhIBe[leHUs JIONI@3HBIX T'PY30B Ha OKOIO3eMHble OPOUTHI.

BoamoxuocTs 3anycka B mo6om HanpabBlleHHH.

BoamoxuocTs BhiBenexus Ha OpOUTY C HeOGXOAWMbIM (a3MpPOBAHMEM M NapainaxcoMm
OTHOCHTENBHO a’poapoma BblleTa.

Bo3MOKHOCTL WHPOKOTO MaHEBPHPOBAHMSI B IPONONBLHON ¥ BOKOBOH NIIOCKOCTSX NPH
BO3BpaTe C OPHUTHL

OnepaTHBHOCTL NPHMEHEHUS.

BanetHaa macca cucTeMbi, T 600
M . Ofpawatsca:
NeHH
‘( acca BTOpoM cTy HIMO ”Monuusg”,
NBHbI onet ¢
opBHTanbHbIl cam e’ 123459, Mocksa,
BHELUEHM TOM/IMBHBIM BaxKOoM), T 250
Hosonocenxkosas, 4,
Macca nonesHoro rpysa Fnaensit XoHCTPYKTOD
P TS " -
Ha opbBute Bbicotoit 200 M, T ren. 493-92_55
— B IIMIIOTHPYeMOM BapuaHTe — ' ngo 7

—~ B OGCNHNOTHOM BapH&HTe _______ pno 8




12

12

13.

14

15.

15.

15.

17.

17

18.

20.

ZH 6 KB7a+ b v

(Samara)

SAMARA JULY 14, 1992
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AGENDA

of the Japanese delegation stay in the Central Specialized

Design Bureau and in the 'Progress' factory

Introduction of the CSDB Administration

Speaker: Dmitry I.Kozlov - Chairman and General Designer
Introduction of the Japanese Delegation Members
The CSDB Presentation
Speaker: Vladimir D.Kozlov - Deputy General Designer,
Head of the ''Photon'’ Design Bureau

Speaker: Georgy E.Fomin - Deputy General Designer

Visit to Assembly Shop
Speaker: Georgy E.Fomin - Deputy General Designer

"VECTOR'" Dynamic Test Bed
Speaker: Vladimir S.Kandalov - Deputy Head of the Division

Moving to 'Progress'' factory

Visit to "Progress' factory

Speaker: Gennady P.Zhitin - Leading Designer
Moving to the CSDB

Questions and Answers

Formal Dinner

Departure from Samara
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THE LIST OF THE CSDB PARTICIPANTS OF THE MEETING
WITH THE JAPANESE DELEGATION ON JULY 14, 1992

. Prof. Dmitry I. Kozlov

Chairman and General Designer

. Dr. Vladimir M. Saigak

Deputy General Designer, Foreign Trade Company Director

. Dr. Georgy E. Fomin

Deputy General Designer

. Dr. Vliadimir D. Kozlov

Deputy General Designer,'Head of the "Photon' Design Bureau

. Mr. Valery I. Abrashkin

Deputy Head of the CSDB Division

. Dr. Vliadimir S.'Kandalov

Deputy Head of the CSDB Division

. Dr. Alexey A. Sochivko

The CSDB Chief Engineer

. Mr. Andrei V. Sidorenko

Deputy Head of External Affairs Department

. Mr. Valentin V. Vesnovsky

The CSDB Deputy Chief

Mrs. Natalia V. Kharasova

Interpreter



Central Specialized Design Bureau
"Foton” Design Bureau

SPACE FACILITIES
AND COMMERCIAL SPACE SERVICES



CENTRAL SPECIALIZED DESIGN BUREAU

- was founded in 1959 in Samara
- is the head organization specializing

in the development of space technslogy and

information systems for remote sensing of Earth

MAJOR FIELDS OF USE OF DEVELOPED SPACE FACILITIES

- experiments and pilot-scale production of new materials under microgravity
conditions
- remote sensing of Earth for solving problems associated with efficient nature

management and ecology

- basic and applied research under the orbital flight conditions

The CSDB

includes the "Foton" Design Bureau which performs the functions of a

foreign trade company and also

Central Specialized
Design Bureau

USSR, 443009, Samara,
Pskovskaya Str., 18
Phone 22-28-14

Telex 214153 NIKA

conducts work on
systems

solves technical problems of arrangement,
spacecraft and launch vehicles

handles commercial and technical problems of payload installation

design the development of promising space complexes and

testing, and operation of a payload on

CENTRAL SPECIALIZED DESIGN BUREAU
"FOTON" DESIGN BUREAU

offer a possibility for conducting experiments on board the "Foton", "Resurs-F1",

"Resurs-F2" unmanned spacecraft under microgravity conditions
- offer a possibility for launching spacecraft by the "Soyuz", "Vostok”, "Molnia" launch
vehicles

For Further Information Please Contact:

"Foton”

Design Bureau

USSR, 443001, Samara,
Molodogvardeiskaya Str.,
Phone 33-26-32

Telex 214153 NIKA

151



MICROGRAVITY EXPERIMENTS
ON BOARD THE SOVIET UNMANNED SPACECRAFT

"FOTON"

- is designed specially for conducting experiments in the field of space technology and
biotechnology

- allows control of the equipment from Earth and reception of telemetry data from the
orbit in the course of experiments

- makes it possible to return to Earth a descent vehicle with the payload and
specimens obtained

Retrorocket Engine

Descent Vehicle

instrument Module

Power Supply Container

Fiight Conditions and Available Onboard Resources

Active life 14 - 16 days

Orbit parameters:
apogee 300 km
perigee 220 - 250 km
inclination 62.80

Payload volume 4.7 m2

Payload mass 700 kg

Daily average power consumption 400 W

Peak power consumption 700 W

{max. 1.5 hr a day)

For Further Information Please Cpntact:

Central Specialized "Foton”

Design Bureau Design Bureau

USSR, 443009, Samara, USSR, 443001, Samara,
Pskovskaya Str., 18 Molodogvardeiskaya Str., 151
Phone 22-28-14 Phone 33-26-32

Telex 214153 NIKA Telex 214153 NIKA



MICROGRAVITY EXPERIMENTS
ON BOARD THE SOVIET UNMANNED SPACECRAFT

"RESURS-F1"

- is designed for different-scale multizonal and spectrozonal photography of Earth
surface

- allows for accommodation of additional space research equipment to be returned or
not returned to Earth

- allows control of the equipment from Earth and reception of telemetry data from the
orbit in the course of experiments

- provides for a soft landing of the descent vehicle with the payload and specimens
produced

- can be used for simultaneous injection of small satellites into the working orbit of a
spacecraft

Retrorocket Engine

Instrument Module

/
Trajectory Correction Engine Descent Vehicle

Flight Conditions and Available Onboard Resources

Active life up to 25 days (including up to 11
days in non-oriented flight)
Orbit parameters close to circular,
altitude range of
250 - 410 km
Total payload mass up to 150 kg
payload mass of recoverable capsule up to 15 kg
payload mass of descent vehicle up 10 33 kg
Payload power consumption 140 A-hr

For Further Information Piease Contact

Central Specialized "Foton™"

Design Bureau Design Bureau

USSR, 443009, Samara, USSR, 443001, Samara,
Pskovskaya Str., 18 Molodogvardeiskaya Str., 151
Phone 22-28-14 Phone 33-26-32

Telex 214153 NIKA Telex 214153 NIKA



MICROGRAVITY EXPERIMENTS
ON BOARD THE SOVIET UNMANNED SPACECRAFT

HRESURS__FZH

- is designed for simultaneous multizonal and spectrozonal (or chromatic) photography
of Earth surface

- allows for accommodation of additional space research equipment to be returned or
not returned to Earth

- allows control of the equipment from Earth and reception of telemetry data from the
orbit in the course of experiments

Star Photocamerz Lens Hood
Retrorocket Engine

Descent Vehicle

Trajectory Correction Engine

Solar Battery

Flight Conditions and Available Onboard Resources

Active life up to 30 days
Orbit parameters close to circular,
altitude range of
250 - 450 km
Total payload mass up to 200 kg
payload mass of descent vehicle up to 100 kg
Payload power consumption up to 80 W

For Further Information Please Contact

Central Specialized “Foton"

Design Bureau Design Bureau

USSR, 443009, Samara. USSR, 443001, Samara,
Pskovskaya Str., 18 Molodogvardeiskaya Str., 151
Phone 22-28-14 Phone 33-26-32

Telex 214153 NiKA Telex 214153 NIKA



SPACECRAFT LAUNCHED

BY THE SOVIET LAUNCH VEHICLES

"SOYUZ"

The three-stage "Soyuz” launch vehicle is
designed for injecting spacecraft with a
mass of 5400 - 7100 kg into low orbits
with a minimum altitude of 180 - 250 km,
a maximum altitude of 250 - 1000 km and
an inclination from 510 to polar orbit of
900 and sun-synchronous orbit of 970, The
duration of the injection is 9 min.

Payload Arrangement Area

Height 37 m
Cylindrical part diameter 23 m

Nose Fairing

For Further Information Please Contact:

Central Specialized
Design Bureau

USSR, 443009, Samara,
Pskovskaya Str., 18
Phone 22-28-14

Telex 214153 NIKA
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"Foton"

Design Bureau
USSR, 443001, Samara,

Molodogvardeiskaya Str.,

Phone 33-26-32
Telex 214153 NIKA
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SPACECRAFT LAUNCHED
BY THE SOVIET LAUNCH VEHICLES

"VOSTOK"

The three-stage "Vostok" Jaunch vehicle is
designed for injecting spacecraft with a
mass of 1150 - 1840 kg into sun-
synchronous orbit with an inclination of 980
or 990 and with an altitude of 650 - 1000
km. The duration of the injection is 11
min,

Payload Arrangement Area

Height 3.7 m
Cylindrical part diameter 23 m

For Further Information

Central Specialized
Design Bureau

USSR, 443009, Samars,
Pskovskaya Str., 18
Phone 22-28-14

Telex 214153 NIKA

Nose Fairing

Stage 1l
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Please Contact

"Foton"
Design Bureau
USSR, 443001, Samara,

Molodogvardeiskaya Str.,

Phone 33-26-32
Telex 214153 NIKA
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SPACECRAFT

LAUNCHED

BY THE SOVIET LAUNCH VEHICLES

"MOL

The four-stage "Molnia" launch vehicle is
designed for injecting spacecraft with a
mass of 1000 - 2000 kg into high elliptical
orbits with an apogee of about 36,0060 km,
a perigee of about 700 km, and an
inclination of 650 of into interplanetary
trajectories

Payload Arrangement Area

Height 3.7 m
Cylindrical part diameter 23 m

NIA"

\ Stage IV with
\ Nose Fairing

/

-

Stage il
/

e

Stage |l

il
-

o
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For Further Information Please Contact

Central Specialized
Design Bureau

USSR, 443009, Samara,
Pskovskaya Str., 18
Phone 22-28-14

Telex 214153 NIKA

"Foton"
Design Bureau
USSR, 443001, Samara,

Molodogvardeiskaya Str.,

Phone 33-26-32
Telex 214153 NIKA
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