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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration

A a A a A , a P p p p R, r
6 ~ 5 6 B, b C c C c 5 , s
B B  B • V, v I T  T m  T, t
r r r a 0, g Y y y y U, U

el], ~ ~ D D, d ci) 4 F, f

E e E a Ye, ye; E, e* X x X x Kh, kh

h1 Zh , zh Li ~ 11 q Ts , ts
3~~ 3 ,  Z, z Ch, ch
I1~ i I, i W w  Sh, sh

I~i ~ R al Y , y tlj w, ill aq Shch, shch

X x  K, k

‘I j~ a L , 1 hI v Y, y

M a  M, m b e

H H  - H N N, n 3~~ 9 ,  E, e

o a 0 o 0 , o HJ io Yu, yu
f l n  f i n  P, p  N a  Ya ,ya

*~~~ initially , after vowels , and after b , ~; e elsewhere.
When written as ~ in Russian , transliterate as y~ or ë .

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russ ian English Russ ian English

sin sin sh slnh arc sh sinhi
cos cos ch cosh arc ch cosh_1
tg tan th tanh arc th tanh
ctg cot cth coth arc cth coth_1
see sec sch sech arc sch sech_1
cosec ese csch csch arc csch csch

Russian English

rot curl
lg log
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Panchesko.

Ex perj.aent al Stationary EHD—insta llatiop, Oper ati ng 3u lai kine Cycle

(Co~at ru ction and technolog ical probleu)

AIR OTAT I OW

ID thg work is given a descr ipt ion of the sl..ents and units o(

tk .rapp hysical circuit , RID— generator i~~.t, iagn.tic nysten of the

.xp.rInenta l instillation , operatin g on ta nk ine cycle on a nixtur. of

_ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _
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aercuzy and c.siui. There is .xaain.d a Wnb.r of technologica l

probless , co~nectsd with the selection of construction .ater ia ls,

preparation of the circuit for operation.

I~. CORSTI OCTIDI AID C RARACTE RISfl CS OF Titl E UNITS 0?

INST A&LATlO~~~ 3O.

jI—1. Block-diagra , of the installation. The diagra . of the

tker.pph ysical circuit of the installat ion 1—30 and its overall view

ar. ptesented in Figs. I and 2. The heating and evaporation of the

analgas occur in the evaporator (1),, thea the teiperature of vapor is

rained to 900°C in the steas superheater (2) . Through a

high—t ..psratur. stea, pipe the vapor enters this unit of the

ezp.ri ..ntal RE D-generator , placed in th. gap between coils of a

sole npid ( 1$) • ft tia s nozzle part of the unit th. flow velocity of the

gas increase. to supersonic. Th. kinetic •a.rgy of the f 13w is

conv.st.d into •lactrical in the channel of N ED—generator (3). Ii

vater coolable c3adenser (5) the steal is condensed, liguid asalga.

at cesia. is passed through a settling tan k with ceriet filters (6)

for purification fros solid slag s and through a pipelin, by gravit y

flow a re t urned to the evapor ator .
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the preparation of cesiun analgan is accosplisked in an a nalgan

tank (8), to vki:h is connected t~e nerosry and cesiun distillers.

The asalga. is poured off into this san. tank during reasseabl y of

tke installation and in energency conditions. The coiposit ion of the

analgas in the circuit is changed either by reloading of conponent s

(roughly) • or. i~re prec isely, by aduission of cesiun vap r (9) fro.

the sV stea of adnission of cesiun into high—tespe ratur. stea l pipe

heforé the channel of the N ED—generator. the renoval of foreign

bodies, located in the circuit in gaseous phase,- is provid ed by the

vacuni syste. of the circuit (10). The ~~er.oph ysical parn .eters of

the installation and the elenents of -t he circuit are controlled fton

a central panel.

3. INTRODUCTION

in the I. V. Kurchatov Institute of Atoiic Energy for a nuib~r

of years wor k has been perforned on the study of the probl e. of the

NED cpnversi os of th .raal energy into electrical with the use of the

nonegsilibriui con ductivity of plasaa. The progra. of work includ~~

the investigation of questions con nected with the physics of notion

of poa.quilibriui plains in a sagn etic field, the •ff.ct iVSu s$ ~f

e~.rg~ conversion, technology of NHD—g..statora etc. .1 accordance

with this progra . there was designed and constructed the ezperinental

____________ _ _ _ _ _ _ _ _ _ _ _  
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abatipasry RED—generator 0—30, operating pn Rankine cycle on a

mixture of mercury and cesium. As an experisental installation it has

a number of advantages in co.parison with installations operating on

the Brighton cycle: simplicity of co.plstjon of cycle, absence of the

problem of introductipu and removal of easily ionizable additive. Th.

nelection of me rcury with the addition of cesin. (cesiu, amalgam) vas

determined by its sore favorable thermoph ysical characteristics with

r.spedt to other aetals (tballiun, zinc etc.).

The basic par aseters of the installation are the following:

1. Flow rate of vapor — up to 100 g/s.

2. Stagnation temperature — 900°C.

I. Stagnation pressure — up to 0.6 atm (aba).

1. Mach mumber at channel inlet ~~~18.

5. Magnetic field — 1$ T.

11—2. Cesium am iga. •vap~~ator. As the working cu ter, of the

1.30 Installation ther e is used cssiun asalgam (35 at. o~o ced e, and
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65 at. 0/0 mercury). This ccsposit ion of amalgam made it ;ossibl. to

obtaifl the necessary ratio between the basic gas and the easily

ionizable addition, in prder with reaso sbie energy expenditures to

provide none guilibriu.m conductivity of plasma, on the order of

several tens of mho/n in the chanpel of the RID-generator. The

diagram of partial pressures of compone nts, constructed on the basis

of analysis of experisental [1] and calcuLation (2, 3] data, is

pr.semted in Fig. 3. The amalgam evaporator (Fig. 4) was rated.

proceeding from the conditions that the vapor flow rate should be

approximatel y 100 g/a at temperature 700°C. It ~s manufact ured from

s~~sl 11—6 951, having satisfactory str ength characteristics in the

i~~’ica ted te m perature range. The diaceter of the bottom of the

ev aporator is 800 mm. The usable electric power is 30.5 U. Into the

evaporator is loaded 115 kg of cesium amal gam (71.4 kg mercur y and

41.6 kg cesium). lo the housing of the evaporator are mounted lev•l

gaugeo thermocouple sensors and a pressure sensor.

11—3. Steam superheater. Further i creass of the gas temperature

from 700 to 900°C is accomplished in the stea m superheater. The steam

s.psrheat.r is mad. in th. form of lyre—shape beaded tube 50 mm ia~
diameter from .t.il 11—652 (GOST 5632—61). heated by electric current

(12 V z 1500 A) t temp. rat sr. 1100°C (Pig. 5). Length of the tub, is

1~. Th. usable electric power is 18 hi. ~he steam superhea ter is



~~~~~~~- - - - ~~~~~~~

DOC ~ 226 PAGE 6

placed in a thermostat. As heat—ipsulation material of the thermostat

there is used silica fiber. At the entrance and exit of the steam

sisperkeater there are pressure indicators and thermocouples.

11—4. Bait of experimental NB D— gen~rator . Th is unit  consists of

a high—tempe ratur e steam line, located in the gap between the

solenoid coils, a:cel.ration device (nozzle), channel of

MID—generator and a diffuser. This part of- the installation is

replaceable, the construction of separató elements can be changed

depending on the type of investigated NED—generator. As on e of the

lersipus for  experiment there was manufac t ured a Faraday type linear

MID-generator. The thermodyna mic parame t~rs of flow , the geometry of

the channel and th e  electrical parameters of th. generator were

examined by quasi- u nidimeasional theory baking into account the

turbulent conductivity of plasma (4, 5). During th, calculation of

the e~perimeatal chara cteristics of IIH DG we used data of specially

comlucted ezp.rim.nts on the study of uo~sguiiibrium conductivity of

msrcury—ce siua plasma (5, 63. The constractio; of th. channel unit,

as th. entire installation on the whole, should be acco.plish.d
taking into accoumt the inadmissibility oj depressarizatiam of the

circuIt. Because of this, there was prQpoaed a version of placement

of th. container of the channel inside a vacuum—tight housing. The

i*side of this housing has a pressur e cc~troJ. system. The container

-

~~~~~~~~~~~~~~ 
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of the g.Rera tor is man ufact ured from c~~asic (pure aluminum oxide)

and can be assembled from separate plates or all—soldered, As the

electrode materia l, is used tusgsten—rhe iun alloy (cathodes) and

niobium (anodes) . For optical neasureme~ts in the walls of the

ckaaa.l a;d housing are mounted sapphire disks. Th. leads of the

electrodes, thermocouple sensors and tubes tot the measure m.mt of

pr essure outside are accomplished through sealed leads of the outer

housing.

the diffuser  of the linear version of the channel is represei~ted

by a r ectangular container, assemb led from ceramic plates.

the view of the steel sides of the outer body with sealed leads

and cera mic channel is presented in Figs. 6 aqd 7.

11—5. Condenser. From the unit of the ex perimental ME D—ge nerator

through a compensation bellows unit the mercury—cesiu m vapor enters

t~. conden ser at tempe r at ure 600—100°C (Pig. 8). The cooled cesium

amalgam through the pipe line is returned to the evaporator. The

condenser i. tad, in the “p ipe in a pi pe” ache.. and is design ed for

th. re mova l of heat load up to 50 ki. The condenser is made from

steel Kh18I1o~r (G35T 5949—61). The diameter of the bod y of the

conden~~r is 325 mm, inner pipe is 267 ne Th. height of the

____———~~~~~~~~~~~~~ —- _ _ _ _ _  _ _-  - H
______ ______ ______ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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condenser is 1495 an. The condenser is cowled with desalinized water. ,

For measurement of the water temperaturø at the entrance and exit,

~~d also for measurement of the flow ra te there are installed

resistance thermometers and differential manometers. From the top

part of the cavity of the condenser through a pipe lime wi th diameter
* 100 cm and length 2 mm the gaseous impurities are pumped out by a

mercur y diffusion apparatus RVA—05—2.

Introdu ction of cesium. The content pf addition in the  steam can

be ckang.& quite rapidl y (toward increase) by the injection of cesium

vapor into the supply pipeline before the nozzle of the

MID—gener a tor. Tha system for additional introduct ion of cesiun

consists of an evaporator and high—temper ature pipeline (F ig. 9). The

flop rate of cesium is monitored by readin gs of the level gauge in

the cesium evaporator. The temperature c~ cesium vapor at the inlet

to the main steam line is 900°C.

jI—6. Ragnetic system. For excitation of the magnetic field in

the channel of NED-generator there is used a iate r—coolabL e battery
ty pe solenoids (Fig. 10), manufactured in the D. V. Tefremov IZIRPA.

The solenoid consists of two cylindrical coils with external diameter

1280 mm and internal diameter 420 mm. Tb. sinimum clearance between

coils, in which the experimental channel suit is placed , is 50 mm. 

-~~~~~----— _____- ~~~~~~~~~~~~~ -
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The magnit ude of magnetic ipductipn in the clearance i-s 4 T. rig 11

shows curves of pr opagation of the mag netic field along the axis of

the solenoid and alon g the radius. It is possible to see tha t the

heterogeneity of the magnetic field in the region of location of the

channel of MaD—generator does not exceed 0.5 0/0.

Each solenoi l coil has a supporting housing of K h l U l O ?

stainless steel and copper winding. The winding is made fr om 78

copper disks 5 mm thick, butt welded. As int.rloop insulation there

is used La vsan 0.2 mm thick. The coil lr~as 128 radial—axial holes 35

mm in diameter f or the passage of cooling wat er. The weight of the

coil is5t.

The power use of the solenoid is 3.~5 N V (25000 A x 130 V).  ~he

power supply systum includes a powerful s*licop rectifier of type

VAK—160—25000. For cooling the solenoid windiqg there is ised

desaljnized water, The flow rate of water through the solenoid is

e3..i m~/h. Purification of the water up to resistance ~ 2 aD/cm is

accoapli~~ ed with the aid of ion—exchange resins.

11—7. Sy t.m of automatics and KI P. the indicat. d syste m is

designed for automatic control of the tesp.rature conditions of the

circuit, the pressure, level and flow rate of the working medium ,

-— ~~~~~~~~~~~~~—--~~~.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -.—-~~~~~~~~~~~~~~ - - —~~ -- ---~~~~~~~~~~~~~~
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flow rate of cooling water, and also for gidqg warnin g, e mergency

signals and sh utting off separate elements and the installat ion on

the whole. It consists of ther mocouple sensors with seconlary
• instrcments of type Psi, differential ma~ometers DI , level gauges

PUZbN with seconda ry instruments EPV. Schematic diagram of

measurements of the thermophys ical para -t ers of the cirz~uit  is gi ven

in rig. 12. secondary instruments of various sensor s, monitoring and

coatrpl iaatruments of the electrical parameters, signal a rmature are

placed in the panel installation.

System of measurement of pressure of the working medium.

The pressure measuring system consists of:

a) compensation type  sensors, cont act ;

b) electromagnetic valves , pr oviding chaq ge of the :ompemsatioa

pressure of argon ;

a) differential manometer “DI” in a set with secondary

i~ strements DSE- 1, designed t or measurement of the compensation

• presenre;

d) control circuit of operation of electromagnetic valves. 

—--— - - - ——- - - - — -

~~~~~ 

- - -- -

_ _ _ _ _ _ _ _ _  — ~~~~~~~~~- .—_ . ~~~~~~~~~~~~ •—~~.-—- ~~
—

~~-
--

~~~ — -- -. -4



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

__________ 

____ 

- - -

DOC ~ 2261$ PAGE 11

Isasu renent occurs in the following mauler . The contact of the se;sor

throuqh an intermediate relay controls the operation of the

•l.ctromagmetic valves so that in the cavity above the measuring

bellows (rig. 18) there is established argon pressure, equal to the

measured pressure of the vapors of working medium.

The compensation pressure is measured by differential manometer

“DI” and is recorded on secondary ~~strnment DSR.

III. TECH$OL3GIC&L PROBLEMS OF ZISTALLATICI 1—30.

With the creatiom of closed circuit pf MID—generator, using

noneguilib ri un ca;ductivity of wor king medium , there appears a

consideral quantity of complica ted tecb~otogical questions, such as

the select ion of structural materials tak~ng into account their

ii~teraction at high temperature with aggressive working medium , which

is th. mixture of cesium and marcury, welding of units, the provision

of very high (10~’ — 1O~~ 0/0) purity of working m•dium , high

mechanical and electrical strengt h of tb . constructiom of

exper imental channel of RID—generator e’~~ Below in more let ail wi ll

be covered the ba;ic t.~hmological problems, which we sacoumt. r.d

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - •~~~~-—~~~~~-
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during th~ designing, manufacture and t1~, first operation of the 1—30

citcujt.

I ll—i. Struct ural materia ls. One of the most importan t

tschnplogical probleas during the creation of RED—generators is the

problem of the stability of materials in aggressive media at high

temperatures. At the time of designing the circuit of the

inst.~hlatiqn 1— 30 in literature there yes available data pa the
iat.recti.p of various steels wit h mercery end 4t~ vaiw~ s 1~!y at

temperatures up to 700—800°C. At higher tönperatures (900—1100°C)

there was no information about the interaction of metal and electric

~~s.lating materials with cesium amalgam. - The refore a cycle of

rslatj vsly short-d uration tests was conduCted o; various

heat—resistant steels, alloys, welding samples , and also ceramics in

a mercur y—cesium aedium for the purpose OS their selection for use in

constructions of the installation. The materials were test ed on I. V.

Eurcbatov lAS stands, and analysis of irberaction — in A. I. Baykow

IRET and other or;anizations. The methods of testing involved holding

the samples in cesium amalgam vapors at temperatures 900—1100°C in

vacuum chambers , The chambers prelimin arily und er go many days of

vacuum co1$4itiouing at temp erature 600cc. Remaining r ar efnctioa was

always better than 1.10~’ tort. After pre liminary outgassi ng the

samples were heated to th. needed t.mp.r atu te eit her by direct

passage of current or in specia l thermostats. Th, appropriate

- - -~~~~ . ---
.
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• measures were taken for preventing the samples from getting dusty

fros ~be material of the walls of the chambers. The temperature was

monitored th rough sapphire windows by an optical py rometer. Va por

pressure of amalgam was created by hea ting the tap, in which the

cesium amalgam of 50 o,o composition (50 at. c/c Hg and 50 at. 0/0

Cs) was dist illed. .. Holding at assigned pressure (— ‘eS tor t of mercury

and’.l.l tor t of cesium) was conducted for SO hours. The following

steels and alloys were tested: VZb— 100 , V—2, EI—5594, 11—652 ,

1k18110T, alloy •1h15 11012. During investigation of the samples

after tests the following characteristics were determined:

1. State of the surface.

2. Change of weight.

3. Plasticity during bending.

*. ltcro stri: tu re .

Teats showed that at temp erature 1000~C the best characte r istics ;how

steel 11—652. On the sample were observed the least lossen of weight,

it dii not have a noticeable change of state of the surface and

possessed the greatest plasticity. Therefore as structural mat erial

f or elements of the circuit, opstati*g at wall temperature 1000’C
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• (stea m superheater , unit of ex perimental NED—channel) , steel E1—652

was selected. From it the corresponding tubes and forging. wer e

manufactured. Welding tests of thIs nte~l also ga ve satisfactory
• re sults. Pot amalgam .vapotatst ct,., a UI C) steel 11—6951 was

selected, and the remaining parts of t~~ Circuit were manufa ct ured

fr om Iteel Kh18110T.

Electric insu lation mater ials (III) are used for the creation of

the channel of NHD—gen.rator . During its pperation dependi ng on the

mode there can appear electrical voltages up to 1000 V ( 100 V/cm).

This requires the application of good insulat ion of electrodes,

current leads and diagnostic sensors from the bod y of the channel.

Anal ysis of data on the compatibility of various ceramics with

me rcury, cesium and various electrode materials, and also the

condutt.d tests showed that ceramic on an alumi;um oxide base (pur e

or with the addition of yttrium) is suited as a structu ral material.

Prom this ceramic were manufactured shaped co*tainers for IIDG ,

electr ode plates and leads.

• Ilectroda materials. The selection o4 electr ode materials is

determined , besides the sat isfaction of requirements for

compatibility, by the degree of their emissivity. According to

-- - - - - 

_— ---- -- - - - -_ - ~~~~~-~~~~~ --—- --_- — —--~--- -. —_-- - - - _ —_---- - —- --—-- - - -4



- _

DOC • 226* PAGE 15

calculations the current depsity from one el.ctrode in the NIDG

chapuel of the 1-30 installation yas ~~ 5 A/cm’. Consequently , it was

necessary to have electrodes, providing the prescribed density of

emissi on uniformly over the entire surf aaó, without the f rnation of

cath ode spots, or the heterogeneities of current in the MIDG chaneel

with nonequalibrita conductivity strongly affect the efficiency of

conversion. Specia l exper iments were conducted in discharge tubes

with elect rodes, manaf actured fr om various materials (7 J . Primarily

were jnvestigated metals and alloys, in a vacuum having the most work

function of electrons, since the film of cesium is held the st rong est

oi~ their sur face. They include: ~~, Ta , Pt~ No—Ia, i—Re . Results

showed that the best material for cathodes workin g in merc ury-cesium

vapor at t 900’C is alloy iAe—27. Further investigations of this

alloy conf irmed the high value of thermoeLectrode emission, reaching
up to 20 A/cm’ at t of cathode ~.9O0°C without the appearance of

cathode spots.

thus, as cath ode matsrial was selected alloy 11. 27, and for

anodes is used niobium , having satisfactory stability in mercury and

cesium vapors at high temperature and coefficient of linear expansion

cIoas to the coefficient of expansion of the applied alumi nu m oxide.

Iron this material wer, manufactured th, current leads, passing

thx~ugk the ceramic.

— -- — •_~~~ _— _~~~~~~~~~ -_ — — -_ ~ -,_--—-- -_- m - — - -4
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111—2. System of purification -øt the working medi um f rom

impurities. As shown by the experience qi the study of discharges in

A • Cs, He • Cs, Hg • Cs mixtures, the monequalibrium conductivity in

• discharge, suff icient for use in MUD—gene rator, takes place with

concentration of impurities (Os, 1~ .tc 4 on the order of 10 ” —

0/0 (6, 8], i.e., with pressure of mercur y 50 tort and ces iu m 1O~ 1

tor t, pressure of the remaining gases s~~ uld be less than 10w’ — 10S

tori. This superposes the determination ef the condition not only on

the select ion of materials of the circuit of the installation, but

a lso on the de velopment of a complex syste. of maintaining the

indicated level of impurities in the operating node of the

insta L lation . This complex of measures is put together from the
preliminary t.chn~ logical prepa ration of the •lsments of the vacuum

circuit of the installation (all possibl. methods of clean ing the

parts from oil and other contaminants), subsequent vacuum
conditioning in hqt state, evacuation in eperating mode, p urif ication

of the cesium amalgam from sings in cermet filters and purification

of games. admittel into the circuit of th. installation.

lacunming of circuit. Pressure of the r.ma iatag gases in the

i~stallation on the order of 10’ torE in the operating mode is

provided b7 the system of oil-fr~~ evacuation of the circuit. It

consists of a mercur y— jet diffusion unit of type RVA—O5—2 with

capacity 200 (/s with pressure 10~~ tort and two seolite f orevac ua m

_ _  --~~~~~~~ - - -~~~~~~- - -_ -  - - -- 

- _ - , —--- - _ _-~~~-—- -—_ ~~~~~ _--- -~~~~~~~~ -_ ~~~- --~~~-
_ - -~~~~
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• units of type Tsfl—1—1. Evacuation of the circuit im the operating

mode js accompl ished from the cavity of the condenser. Wit h

preliminary (until filling with working m edium) vacuuming of the

circuit additionally to the RYA— 05—2 is connected a Dfl—53 type

mercur y pump, placed in the region of the amalgam tank. Pot the

creation of preliminary rarefaction in the circuit af ter  admissiom of

inert gas into the circuit in emer gency conditions or with the

replaCement of some elements of the circuit there is used a

forevacuun pump with scou t. trap (silica gel • activated carbon),

hot trap (copper at t 1100°C) and water— Cooled trap.

rig. 1* shows the dependence of the pressure of remaining gases

in thC instaflatiQn on the time of evac~~tion with warming up without

filling wi th work ing medium. The magnitude of pressur e of rema ining

gases in the condenser is 5.10”” torr, in the evaporator S.10~° torr.

As can be seen frqm the provided data, the sy stem of •vacsatiom with

the açpropriate mode of vacuum coaditio~~ag can provide th. indicated

percentage of impurities of foreign gases in the circuit of the

installa ti on.

purification of inert gas es. (argo , nitcqgen etc.) from

moisture and qxygen, intended for ad mission iste the circuit of the

instahiatl os, is accomplished by passing f irst through a silica gel

filter, then melted alkali metal and a trap ceol.d with ni trogen.

- - —-.~~~~~~~~~ ._ - — _ — _ -.— ---.• 

__________ —~~~~--——- — - - - . _ , —~
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preliminary p urification of mercury and cesium from gases

disaot,ed in them before pouring into th. circuit of the installation

is accomplished by repeated distillatto; under evacuation in the

appcopriat e distil lets.

the cer amic parts of the channe l also undergo complex

purification from contaminations by chemical agents , ultrasound a~ d

subseguant vacuum annealing at temperature 1300— 1500 C. Tie assembled

model of th. channel before installatj q; in the circuit undergoes

teats f or  airtight ness, electrica l strength and heat—resistance o~ a

special stand.

Ic
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rig. 1. Bl ock diagram of installatio n w-30.

1. Ces ium amal gam evaporator. 2. Stea m sp.rk ea~~r . 3. - Uni t of

exper imental BlDG . ii. Sol enoid. 5. Condq~ser. 6. Settling tank with

filter. 7. Level stabilizer . 8. Amal gam t ank. 9. Cesium ev aporat or .

10. Mercury diffusion and seolite vacuum units.
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Pig. 2. Installation 1—30.
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Pig. 3. De pendence of partial pressures o~ components of

mercury— cesium vapor on the composition of amalgam and its

temperature.
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Pig. 11. Ev aporator.
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Pig. 5. Steam superheater~
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- - 
rig. I. Channel of MUD—generator . Sides o~f outer housing.
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rig. 7. channel of MUD—generator. Ceramic container. Heat shields.

Sealed leads.
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rig. I. Condenser. .
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rig. ~. Syste. of introduction of cesium.
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Pig. .10. Solenoid SO-i.

-

— 

-
-• 

~~~~ 7

• 0~~

Dl’ ~

0~~~ ,~

~~~~~~~~~~ 
-O

Pig. 11. Curves of distribution of magnetic field along the ax is of

the solenoid aid along the rad ius.
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Pig. 12. schematic diagram of measure me*ts of thermoph ysical

psras ters of the circuit .

key. 1. thermocouple. 2. surface t hermocouple. 3. resistance

thermometer. 11. manometric lamp. 5. potentiomet mic level gauge . 6.

pressare bleed. 7. diaphragm .

— -• ~~ .~~
—~~ - - ~ 1~ ~

-
~~-P

—I .~
-
~~I-~_

1’•
•iIeL.J~

Pig. 13. Prsssnr• sensor.

t.~ Measuring bellows. 2. Pressurizing beLlowa.~ 3, Screw—nut pair. 11.

.ovabl. oqutsot., I solated from body. 5. Body 11.. — measured

pressar . a — supsasating pressure. 

~~“ o — - ~~~~~~— — -~~~~ 
. P~~ p_oooP ~~- 0 ~~~~~~ ~~~ ~~~~~~ ~~_ 0_~~~o_ 0 o0~~~~~~o a I~~.o



0~~ 00 ~ ~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _

~~_ 0~~~ 0~ 0~~~_Pp_ -~~- --_- - _-——.- -_ - _--_— p0~~~~ P~~~0 ~~ 0~~~~~~~~ .p -,—— - 

DOC • 226* PAGE •

O Pig. .1*. Dependen:. of press ur e of remain~ing gases in the circ uit of

th. installation on time : • — pressur. in condenser (cold circuit) ;

.pre.aure in a malgam evapprator (hot circuit) .
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DISTRIBt7~ION DIREC’r TO RECIPI~~T

I-

ORQANI ZATIOM )~CROPI~~E ORGANIZATION MICROPICU

.A205 ~ 4ATC 1 £053 AP /INAK A 1
• A210 EMAAC 2 £017 AF/ PD~~~...W 1

B3h~e DIA/RDS—3C 8 £404 AEDC 1.
C0~e3 ~~A1UIA I £408 AFVL
C509 BALLISTIC RES LABS 1 . 

£410  A D T C  1

C510 AIR t’~BILITY R&D 1 £413 ESD 2
LAB/PlO PTD
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C591 PSTC 5 NICD 5
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D008 NISC 1
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P005 ERDA

O p P055 CIA/CE/ADD/SD 1
NAVORI~TA (5oL) 1.

NASA/KS! 1

AFIT/LD 1 
-

- 
.

1

P?D—ID(R8)T—2264—77 
-

~ ~ 0 0

- -

~~~ ~
_ 0 _ O________ _ __ •_ _~~_p__ __ -..~~~~ -.--—_ - -_~ ----_ _ -p. -.-_-.  ~~~~~~~~~~~ ‘ Pp’~~~4~~•0p pp~~-0 ~. 0  ~~ ~~~~~~~~~~~~~~~~~~


