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PREFACE

A program leading 1o maancd lunar or cortain spuce missions repuines
extensive Lraining and testing of men and equipment under conditions
simulating the expected environment. Until quite reeently, evidence for the
existence of such trining and testing in the USSI has been Uieking. This
paper ldentiflies and analyzes récent intelligence infofmation relating to
Soviet aequisition of o resenrch und testing focility Toe such purpases, This
report was prepared by the Officr of Scientific [ntelligence and courdinated
within CIA, The eut-off date for infnrmuation is Mareh 1975,
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PFRECIS

The Soviets have awaeded o major eontenct vagaed ot LISS33 million ta
the Austgnn engincering and  manufucturing flnn,ﬂ
_?ln build u research hypobarie {low-pressire) chambee Facility.
The chamber facility will enable the Saviets to conclisct research on man in
a simulated space or lunar environment, as well as to test full-pressure suits
wied for orbital extrvehicular nctivity, The facility is planned ta be
opedtional by eardy 1977 and will caable the Soviets 1o conduet sesearch on
mar in u low-pressure envimnment sucl us spasie or Lhe [unar surfuce.
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EVALUATION OF A SOVIET LOW-PRESSURE MANNED SPACE
FLIGHT RESEARCIH AND DEVEVOPMENT FACILITY

PROBLEM

To deseribe und evaluate w Soviel manned hypuluric test Gacility and

its tise, . .

SUMMARY AND CONCLUSIONS

The Soviets ure nequiring a research and develop-
ment fueility to simulate conditions found in omer
space aned on the lunar surfuce, They have contrcted .
with an Austeinn firm at o cost of U5835 million for -
construction of o manned hyvpobarde chamber,
associuted equipment, and o building to house the
Facility. The primary purpose of this facility, known as
Project Kutya, will be to conduct phystological testing
un hiiman subjects in a simulated spuce environment,
Completion of the Liellity Is scheduled for lute 1976,
and a test program is expected to begin eardy in 1977,
Asalar simulator nnd o treadmill used in combination
with . block und tackle arrngement 1o sinlate
redluerd gravitational force will provide the neeessany
menns of testing o cosmonuut dudng both arbital 5ned
simuluted lunar surface extrcvelicular activity (EVA )L

The testing will be conduocted by nwedical personnel
nnel engineers. 10 will cequlre at least two phivaiciins,
twa physiologiss, and an electronies supineer il
numeraus support pesonnel o gperate the fueility. 1y
uppenrs that the test Tacility will be operated on o
perranent basis und that the Soviels are anxious to
huve it beenme operational soon.

The hypoburic chamber almost centainly will Le
wseel to test space suits, investigate human phivsiolory,
anel mensure energy expenditures under baoth Lo
and lunar conditions. The hypoburic facility is u o]
indicutor of Soviet intentions For manned Dunir
misshons and the Soviet eontrmeting effor implies some
urgeney. Mission schedules, hawever, will depend us
well on Soviet progress in other pliases of netivity, such
as development of hoosters und spuceeraft.

DISCUSSION

INTRODUCTION

I April 1971 3@ wirs combacted by
alficers of  the Jwgpos Frf2a

whio  dlisensaed

eequitements forw space simulation chamber faeility,

knwn_ s Project Katva, to e omstoneted for the

Uﬁ.".ﬂ.r_ }|u-:'ifi|'4||l}- eecpuested] At the 3

|
.r'nud"::'r-_

L ]

bnild, procure, assemble, test, and Celiver u complete
physlologieul monitoring system fur the ehamber 1
provide sn oxygen sugply system for B[ suil systermns
in Hli! min t‘llllﬂllﬂ"r el [1’" alwerver stalions in a
rrluu-lmrlc.f j was anaiois for an eary reply e it
eaprecied to have o Hem conteset fram the USSE in
Decembeer V9T or Jumiee 1570 with vartppletion nf
e chumber by 19760 gave the Tollowlng:

e
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information t L,_ ,_.?Thu chamber was to he
tlestgned primurily For physiologicnl testing; It was to
bar prowlded with a ervogenic shroud, a solar simulator,
amd the cupalility o pamp dhown to 107 foer it was
e lee wsed Do bt apoee subls us well as to investlgate
human |:|||.yslul-:1:g:|.r and CRerpy nxm*n{]itum unler
hvpobaric conditions,

Mepatiations 'M'IlIL _chm carreel on for 20
mienths when suddenly the Soviets uwarded o contre
in Mareh 1974 o the Awtrian engineerlng amd
manufacturing fir, o The
chamber, fabacated oy [

' Jis selicctuted for comjilellon fn
ntzifech 1OTH The svstem then will be instalied 1 o
neww Faileling, pmhul:—lr ut the Institute of Medicn-
Bialngica! Probilems No, 2, outside of Moscow, A test
programt is capected to begin ecarly in 1977, The
seheduling for delivery and Instullutlon of the
clatmber test fucility is conslstent with the hypothesls
that the Sovicts are anxious 1o move ahead with a
manned  lunar lunding and are working  towasd
achieving that end.??

Project Kutya, a highly sephisticated chamber, will
vosl the USSR US335 million, which will include the
canstruction of the chumber, associated equipment,
aned o bullding to house the facility. This nmount does
not include the eost for any operating personnel or
expreniluliles required ta sustnin opemtion. The project
is planned for eontinuous aperotion and will require
personnel of various disciplines, such us physiciuns,
physiologists, psychologists, physicists, electricnl nnd
meclanical englneers, and support personnel.?

Project Katya is of high priorty and will provide the
USSR with a capability for performing detailed
physiologleal testing of human subjects, wearing full
pressure suits, in the environmental condltions found
on the lunne surface or In outer space, Simultancously,
In‘un adjacent chamber, which is connected by & mon-
lock. the shirt-sleeve environment of o spece vehicle
can be provided to pennit test subjects to simulate
transition to and from o spacecraft. Projoct Katya s
not designed to test large equipment such as a capsule
or. orbitnl compardment. By eompnrson, the: U.S.
Mational Aeronautics and Space Administration has
hypolaric chambers that are capable of testing man
and machine under the extreme conditions found in
spuce or on the lunar surface. Although Project Katyn
is not resigned to Include man/machine teating, 1t Is
believed that except far this capability the Soviets will

reiia

¥

hwwe gaimed parity with similur US facilitics once
Project Katya becomes operational 3

THE FACILITY

The hypobure clhinnber will be housed in o separate
prhysiodogical research building (figure 1L The fuin
chambes ball will hove a Toor area of approsimately
24 1 24 meters. The eemuinder of the ballding will be -
eivided into roams Tor contrd, electronles, medical,
noed stalf funetions ond o mom to howse the
Juachinery, ineluding eryogenic ~nd  vacuum
equipment ond other related cquipmen! necessary o
aperate the faellity. The hypobare chamber itself s
divided Into theee uedts: a bodzontal chamber, o
vertical chamber, and o man-lock (figure 2). The man-
lock is a connecting area between the horizontal and
verticul ehambers which ean be pressurized and
unpressiurdaed by the wse of interconnecting, presseie
sealing  doors withowt  disturbing  the ustifleial
atmosphere of elther of the chambers. The hurizontal
chamber will function as a crew quurters arca and will
enntain o shower, tailel Taeility, and sleeping quarters.
It alsn will contnin a service lock, o TV comer to
mienitor the crew, und lnspection windows in the walls
of the chambers. The vertical chumber will contain a
teeadmill opposite o solar simulator which can be vsed
for simulated lunar surface activity. A hook, located in
the center top of the vertical chamber and dircetly
nbove the trewdmill, eould be used to simulete the 1/6
foree of gravity found on the lunur sudface. The entire
chamber will be nir conditioned for environmental
contral. The man-lock can be used for trensfer of men
and equipment to and from the main chambes
without disrupting the artificial envimnment created

. during prolonged testing. Additionally, the man-lock
. can provide the necessary means of practicing transfer
' ta and from a spacecralt ar more specifically transfer
‘to and from the lunar surfnee to o lunar landing
_wehicle.™® -

The horzontal and vertical chambers can be used to

test the extremes of protective clothing from “shirt
Csleeves” In o pressurized compartment to ex-
trivehleular aetivity (EVA) suits in a vacuum with
" simulated lupar-surface solar radiation.

! " CHAMBER EQUIPMENT

L :
: Vertical Chamber

;Tﬂl equipment incorporated directly within the

* vertical chamber unit includes the teeadmill, the solar

Imiks
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Figure 1. Bosic Loyout of Physiclogical Ressarch Building Showing Locatian of Hypobaric Chamber
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Figure 2. Schemotic Drawing of Hypabaric Chamber
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sirennhatore, amel a |:ﬂi_':“.'h! ergomiter (hgore 3] The
treciel el as loscantedd an the Flisse of the vertical chamber
alirectly in Front of the solar simulater. The primary
purpsees ol this design is b sbreulate o eosenonmut
walkinng onia lamar surface while subject to the elfect
of sular eadistion. By incosparating the hook at the top
of the vertieal chamber direcay over the treadmill, n
Llock uned tackle type arenngement eould Be s to
vitnalite the reduced grvitational effeet found on the

Iapare soefpee. 48

Any suit the Soviets intend te use for bmor EVA
would  reguire considerable testing wtilizing  the
treguelmill. A serimies weakness in the design of Soviet
sparer sunits is hat they Lck the juinl flexibility of US
spaner suits. 18 i wery difficult IF not impessible for the
wearer of the Soviet it lo ariievlate arm and beg

joints, because the arms und legs of the Savict suits

tesemble steve pipes und remain victually rgid and
nnlwending. The Soviets do not seem ta have mostened
the technigue of eombining joint flexibility with the
required impermeability, The Soviets have tried in the
recent prest to purchase the US Apollo suit, If they ure
suceessiul, they quite posibly intend uhimately to test

the US space suits ns well a3 these manufactured in the

CUSSH in the hypobarie chamber. The treadmill would
“be employed for o lasge part of this testing,'® '

The treadmill would nlse be used for exercise by the

“ctmmonnts during extended perlods of testing. Durdng |

‘spuce flight the treadmill has been effective for
lexercite and for promotion o nroper cireulation
~during prolong-d periods of weightlessness.

A bicycle ergometer will be used for exercise and as
"a test unit to measure resplmtory functions, It can also
i he used to mensure the work necessary to ardeulate the

" ey and arm joints of o pressure suit and t measure the

other physiological stresses involved. |

The solar simulalor will be contrmlled by on |

apartor outside of the chamber who will have an

“indientor panel complete with all safety features The
soline simulation deviee consists of the following Unlls |

und syslems:
{1F raclinblan svuren with stondby sasiee In sne hoslng,
121 integrnlor sdem,

(T shustter for complete Hhiﬂulnﬂ af the nuliation power of
the snlar simulator,
141 water vamiling syueny,

151 smctlon deviee fae the ermsvil of hiemslul matednds,

b elestrnae contel nl pegadation. ol

171 elewtric al peerr supgidy. 4

The mmdiation somree bas o power of 30 kilewalts,
The integndor sy tean assiiees wniforeity of e irmadi-
ation in the test pline ara, The shutter system will
automaticully reduce current in the rudintion sowrcee
within ane hour of use to approsimately 40 percent of
the nominal value. All elemend, of the solar simulation
systerm geneeating heat wiil be cooled by high- or low-
pressire waler weeircalatur systems or by cooled nir.
Ozone and nitric oxides along with other “harmlul
materals” will be removed by o suction deviee within
dimibile wulls enclosing the whole volume of the
chinmber in which harmlul guses are geaerted, The
radintion intensity is to be controlled automatically by
clecteonie devices. The desired simuluted radiation
intensity cun be adjusted b means of a potentiometer,
the Flmh!! of which |5 loc: ted in the test plane aoea,
The test plane aren (1 52 sneters) is directly in Trent of
the teeadmill, ® 112

Ta provide further <iimulation of the space
envirnnment, the temperture of the walls in the
vertleal chamber must be maiatnined at —170°C. This
will be accomplished utilizing o closed circulating
wystem of liguid nitrogen.*

Hordzontal Chamber

The horizontal chamber will have a fire
extinguishing system which will eject water through
specinl Jets designed to procduce a fine speay, resulting
in lamge suface arcn covernge eapable of mpid
absorption of heat released in a fire. Ventilation of the
chamber will he accomplished by wtilizing an air
conditioning “'dry cleaning” plant. The function of
the dry cleaning plant is to control and maintain
trmpertures between 0 and 50°C .+ L5°C nnd
relutive humidity betwren 10 pereent and B0 pereent
(45 percent), The system Is planned for recirculuting
a'r only. The air will be directed into the chamber
through pressure-proofl connecting  pipes. The
communication  system  will include an intercom
system, o black and white closed clecuit TV system,
and tape recorders. Date from medical experiments
carried out inside the chamber will he transmitted
directly from the test persennel 1o the outside Ly cable
anl fed direeddy into an online processing eompiter,
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ALL DIMENSIOMNS IN METERS
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1. LAMP PORT
2. TOP SHROUWD
A, HOOK

4, UPPER WALL SHROUD
5 TREADMILL
L
i
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. SOLAR CONE SHROUD
. Tv CAMERA
. SHHOUD OPPOSITE
SOLAR SIMULATOR
0. SOLAR SIMULATOR CONFE

Figure 3. Cutoway Drowing of Vertkeal Chambar
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CLONTROLS AND INSTRUMENTATION
Vacuum Syalem

The artifivial atmasphens of the chamber undes will
be evmntreolled by a voeuon system, 10 will consist of
thee pump stations that cun be osed sepanitely or in
vombimation. The vienum plamt is cim'lpll'l.r entity,
imelealing  ewscieing eguipoment wmld a0 special
poatping  stand  Tor l-oll simulution up 1o
appronimately 12000 metess. 10 will provide the
eapability to test eperation of o spoe smic during
sirmulnted Kpcuw,'lmft preessyrization fraluare, ®

Oy pen System

A pritmary esygen system and ememgency osvgen
prevwvisions aee incotported io e bypaoloeie ehomber
g s weill Toe cepobile of |'mn'i||i|11: o bre e,
twer, oir three perons, The instruments amd eonteols Tor
the osvgen supply svstem will be assembled in theer
comdrel conedes, one cach for the vertionl elamber,
the harizontal cliamber, and the man-lock.® Oxyvgen
will b grroavielead Tes the test subjects insicle the ehanbuer
from portable ovveen vessels conbidned in modiles
Flesible beoses {“umbilicels™ will be used 1o conrect
the best subijects to distabation pasels arrnged in the
vertiead and orwontal chambes wid e manslock.

The horizontal cliambuer will have theee distribotion
pamels o oone side of the chmbee aod anollies sel of
three panels on the ogypwosite side Tor allemnte
conneetion uf test subjects. The man-lock will contain
theee disteilnation panels (Tigare 43,9

One axvgen supply modile will be requined for cach
test subject. Each mesbule will contain instrumenta-
Hon for pressure, temperature, (low, and humidity
conteol. The pressure instromentation will show the
wavieen supply, emergency supply, pressure in the
space sait, and the differential pressure between the
suit anil chamber. All of the intrumentation will he
eepuipped with alarm systems. "

Stimnaltameois I.'IF!"I'.I.“I'III! of l:hrm: MAYEen mm‘lu!m
will - e reqquired  to support three test subjects.
Adlditionully, a Fourth oxygen module will he required
ad o staned by ez g eney supply souree, The cmergeney
supply aystem will he  designed o overrde o
nnllunctloning oxygen module and will normully be
canttolled  mannally, bt in some coses automalic
activation of the emergeney onvgen supply will be

TIAL

indtiatedd by o wemsing devies indicuting too low spriee
suil pressare. Sufety of the test saljeets will e of greime
impetanee, Bvery oovgen supply miodule will bee
vepuipped wilh o regulalon o present more Wan 20
torr preessuee wlone Dhe acbuad chamber pressare o the
spuiee cuit, an alarm systemn o deleed leakage From the
speee suit, wmed o partable oxveen system to Bwlitate
safe tennsler ol test pesons o aoether of © nber
ol ment,

The eatiee oxygen svstem: will be an open-loop
susten where the seburmed s Frem the chamber is to
e chummpeed and is oot bo De rewsed. Eaeli test subiject
will B Tapeathing DHY percent pure anvgen at all tines
while conmecled o Uhe syatens, The dustion of cach
OEYEen hll|l}1!:¢' meule s gl koo, Yt it i assumaed
Hat eoch oxvgen vessel could be replieed without
disvsirliing the vontinuity of e syitem thereby
ntintuining D pereent osvgen sapply lor an
inlelinite periad of e ™

Maoniloring Instruments and Conteals

There will v o control room located alumd 30-
mwelers euble length fiom the clamber, Monilorng
instriments amd controls will e gronped in comtesl
consoles. '

The dloctor bnvestigator (DM} punel, contuins
elabormte Instromentutbon to measore and  menitor
bt plissiological pamsmeters such oy eleebmeurdio-
sernn, heart e, prilse, Dlood presoime, savhemoglobin,
tesplmbory rte and volume, padial pressure of oxvgen
stel coelson elfocide in dnboled uoed exhaled air, Dialy
tempersiture, skin trmperatores, amd galvanic skin
respiatise, T nddition, the doctor investigator will have
simerons lechnical parnmelers displaved to monitor
subfrels in g spoee suit and will have eantenl of the
trendmill wnd Meyele ergometer. The doctor
investigator nppenrs bo be the individoal in chiege of
the experiments (figuee 5.1

A doctar apeentor (D) panel s similar to the DI
panel but will hove three TV monitors, one cach Tor
the horzontul chamber, vedical chamber, o man-
|nr.'|s., tut will not have individunl conteols for the
treadinifl or hicyele ergometer it will hove, however,
na extin gtap hatton for the treadmill, T appeaes that
there are positions for theee medieul pemannel 1t this
paael providing o eomplete comprehensive monitor-
ing enpahility, It appeart that the operator of this
contenl panel bas the capability o selecl & TV comem
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Indicator showing the namea of best person. 9, Pushbuttans fer ordering quick-changing parameters
Eight channal ascillascope with memory and channel into the camputer,
selector. 10. Selector panel for Input inle recorders,
Digital display for continuous display of heart rate. 11. Program-selector for electrocardiopram and electro.
Digital display for continuous display uf respiration encephalogram elechodes.
frequency. 12, Control panel for tresdmill.
Digital display for contlnuous display of body tem- §3. Control panel for bicycle ergomuter,
peralure. 14, Time display.
Digital display for continuous display of pressure In 15, Communications panel.
the space unlt. 16. TV monltor.
Oscilloscops. 17. TV camers 3&lactor,
toyboard for supplying information into the com- :
miikar

Firurm 5. Doclor Investigotar Panel
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for sy one or all of the tieee TV monitors (e, the
vertiwal chismbes could be shown om all three monitors
ab onwe) or he can seleet o comern o monitor Lhe
[errizeental chamibaee, verien] clumber, and man-lock
sl preajeet cach ane simaltanewsly an acseparnate TV
wrwrnifier § fipgore 63,0

The engineer opermtor (503) desk is designed for one
indisvidual whio will be in charee of the entive tecliniel
work fer sl tests including the preparation el
Tonctioning of the hvpobaric cloanbers and bt
copuigrend, ' Bath the 11 and the 10O panels contuin
vormrnnication systeiis b maintodn vodce contacl
with the test suleets and the FO desk " The 80 desk

will be cquipped with o TV surveillanes svuhern [or b
entioe tesd uten, Controd amd messudng iostoomenls,
indicztors, aml commond devices are built ints the
Oy alesk b cnlale the engineer operlor Lo meorive
anisterripted data necossany Tor the techimical eont pal
b the tests. The F0F will have available digital
insdicators: light switeh iroge of the actual condition
of the dooes in the horsontal chanber, vertival
chamber, sl man-bock: audie lavoul  selection
switel; TV carpern; signal losape o iondicate oleotie
power supply: signal grenel bor the vasious ausiliary
svstemis; amed a0 light fndicator Tor the operating
cendition of ull soxiliaey systems. ®
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1. Imdicator shewing name of test parson, 12. Man-lock pressura indicator,
2. Indicator skowing location . of test person within 13. Vertical chamber prassurg indicalor,
chamber compariment. 14, Indwators showing rate of ascent or decent of
3. Oscilloscopo with memory :hnwlng Hd-cl:l'n-t:ill'dlﬂ chambars,
gram, 15, Emergency stop pushbution for treadmill.
4, Digital display of heart rata 16. Communications panel.
5. Digital dlsnl.a-_.rnl rospiration 'I'ruquunr.y 17. Time display.
6. Digital display uvi body temperatura, i 1B. Indicator showing which chamber doors are open
7. Digital display of pressure in the space 11.|II. ln torr, and closed.,
8. Indicator tar oxygen flow to the space suit. 19, Threa TV monitors, ane for n:l:h chamber.
., L ~ator for cooling liquid flow to the space swit. 20, TV camara selactor.
10, ' ¢ ioscope. . 21, Indicator for partial pressure of oxygen in horizontal
11. Horlzamial cnamber prossure indicalor, . chambar,

22,

Indicater for partial pressure of carbon diczide in
herizontal chenber.

Figura &. Doctor Operatar Panel
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