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this paper describas the development of energetics of the Soviet Union iron and steel 
industry over a period of 50 years.  It considers principal kinds of by-product energy re- 
sources used in the iron and steel industry and those of the energy yielded by the by-pro- 
ducts in production processes. 

The development of energetica is shown in connection with the rapid growth both of 
metal production and of operational unit capacities. 

Periods of forced delaying in the development of iron and steel industry energetics 
in the time of intervention (1918-1921)  and the Great Patriotic War (194I-I945) are marked 
in the report;  its rise and progress in followed years are shown. 

It is noted that even in the years of war  enormous   work was carried out for displacing 
the metal production to the East and for increasing the energy capacities. This created a 
possibility to produce more electrical power already in I945 than in the pre-war 194-0. 

The Energy balances of the iron and steel industry" section gives the characteristic 
of fuel balances, their pattern and development for a number of years. The effect of natu- 
ral gas use on the fuel balance pattern is considered as well as that of intensification of 
blast furnace production on decreasing the blast-furnace gas output. 

Fuel utilization in metallurgical processes and for power-heat and compressed air 
production is discussed as well as the specific  fuel consumption for the principal kindr. 
of production. 

The "Energy providing and power    supply        " section shows  the provision of metallur- 
gical units with electrical equipment,   its modernization,   improving the control systems, 
automation of drives and telemechanizatlon of power supply system. 

Increasing the power consumption in the iron and steel   industry and rising its pro- 
duction at the works power stations are shown.  Due to the development of energy network 
and district power stations the share of poorer generated by works power stations in its 
total consumption in the iron and steel industry decreased from 6J pc', in 1950 to 25 pet 
in 196?. 

The  "Heat supply" section describes the development of neat supply of enterprises 
and neighbouring towns.  The characteristic of heat balance of the iron and steel industry 
is given according to the heat supply sources and their development; by years. 

The iron and steel industry is a large source of by-product energy. The "By-product 
energy" section considers the by-product hea> and fuel sources,  the parameters of waste- 
heat installation operation, their productivity and efficiency. 



The data of waste-beat boilers, evaporative cooling invented and widely used in the 
Soviet Union, waste-gas hoods of oxygen convertor shops are given. The methods of utilizing 
the surplus energy of gas pressure (1.5-2.0 atm.abs.) for exhauste-gas turbines for the first 
time used in the USSR are pointed out.  Relative values of blast-furnace gas yield and of its 
loss decrease are given for 25 years. 

The largest in  the world coke dry quenching stations utilizing hot coke heat are des- 
cribed. 

The "Water supply" section gives the schemes of water supply and the data of water 
consumption    in the  iron and steel industry. The large  water requirement led to a necessity 
of building artificial water storage reservoirs,  channels,  sewage    disposal plants,  plants 
for supplying boilers with water,  power-and    waste-hoat  installations. 

The"Compreüsed air supply"  section gives  the technical characteristic  of installations 
and equipment to provide compressed air for blast furnaces and air-separation    apparatus at 
oxygen plants and for teclinical needs of the production shops of enterprises. 

The "Power and air-blast  stations"  section   shows  the development  of stations   relative 
to capacities and steam parameters of boiler units,  turbogenerators and turbocompressors. 
An extensive use of  high parameter steam is noted as well as combined heat-and power produc- 
tion. 

The importance of establishment of metallurgical enterprises and development  their 
energetics  in poorly developed areas of the country on rapid industrial development, growth 
of population, planning and organization of public services and on cultural progress of 
the»e  area is shown. 

The "Oxygen use in iron- and steelmaking"  section    deals with the effect of the iron- 
and steelmaking intensification on the development of  oxygen  stations.  The   increasing of 
capacity of air-separating units and of the  output  of  oxygen  stations are  outlined  as well 
as increasing the productivity and capacity of compressor installations.  An outlook of 
oxygen station development  is considered taking into account  the requirements for  the 
oxygen purity. 

The "Automation" section gives the data of development of production process automa- 
tion in tne  iron and steel  industry and of the  effectiveness of automation  of separate 
units.   The status of automation of principal processes of iron and steel industry and 
the  technical principles of some automatic ar rangeaient s are given. 

The "Air- and water pollution control" section illustrates the measures for gao 
cleaning    and sewage disposal carried out in the iron and steel industry.  The resulta 
obtained are pointed out. 

The "Organization of    energy equipment maintenance and repair« section makes an account 
of principal problems.  The expediency of centralization of energy equipment heavy repairs 
at specialized trusts and industrial enterprises is outlined. 

The "Outlook of energy economy development"    aection sets forth the main trends of 
developing the energy economy of the iron and steel industry for the full provision of 
the production consumers with all kinds of energy as «ell as  tne problems of  imoroving 
its teebno-economic  characteristics. 

The further development of the iron and steel energetics will be carried out with in- 
stallation of the newest equipment, with modernization and replacement of the obsolete 
equipment and with an extensive introduction of automation and telecontrol «ethods.  Tat 

research institutes and specialized enterprises have been established for solving these 
tasks. 
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«KEÎICS O,' 90S ¡SO» AND Sf«L LIDUBTW 

Ti» eoieneific ar.d industrial ¡.ro*/*-,-  j.   „-,   „<   . . 
Savi.t Onion J*, create conditio  Cor rau'd'-v   , ^ ^ ""^   ^""^  0J   «* 
ito .»„«.tic*. raP*°   >o^opM<,u  „   ,.hj  ir{jn Md rt^el  .^^    ^ 

T** rlae or p,-coui.r.joli  unit calcule, ^  WfclJ   nß .h    , 
of production prece««« oí «taUurgy art  ,r -omoH  •   t ' '^ '"* tUe  ^«««ic.tion 

It   U ertela Ujr  ret cantati,;; xor ao^iooi - ••  ,„*     !       '    J' 
oí thu  USSR. ac,«lo(„;it,   *ner¿et,c, oi'  the  iron iul,  „t,,9i   indu«tx7 

Aítur the  Great October rfueiaUat RovciuUon Rusai. Jni-,   v   „ 
•iach lu* iBUcr b,  that ti»«   into full u*cay ^.U^ an lr,n ^j t;t,ol  .„^^ 

in 1*0 tho ,h« «, ol«c.trlr.a3   power proüu,u*n « ** - ^  .a .t     . 
«xoaed s pet or He level 3f iy13.   r^,. 0lltìrKy _„„   ,. -r'a   u,d eto*1 *"**» «1W not 
the boiler. .Uh •..«. output of  >is". «l^t       "    "    """ ^araCtert ^ *>  ^ration of 

st.«»-  *n¿ hyüropov.er JMt«.u*tiüna with  th.   ,7^ ^ **' "* ;,re,,«urc  ^ «tm.ab.,., 
H »oc on V.l.j^u,', initio iv.    Li      "iaCJtied UP '•"   ,0C **• 

lop«,Dt  of nauonui ec,(I,o«y,   •„* ^  0, dl ^«X w "oí'!  f "  ** l^to^ion *»* *«•~ 
ÍU» ••••iOEiHO« piar,)  „-,, »,.,*„..,   0,.„ Wßc„ ,    ,  a       '   •   ';••    <j6<t^'-;-*-   v^. 01   th,  courts 
iron anc   9t^l   HKíUS, ry  ^.,,.i(s.       * "'«•**»«>  'or   the developing  cu   the 

It  to*k a>.ÏU'. a Huilât. ->•   r-, ,*,r„  iv   l|V 

tics ana  ta «oberate i,^,,-, bcii, ¡o/rec.„J,Jt  ¡^ ''"^^ "'" ^ °b°°L' + "  anei**- 
oon.trvp.tlug ,,»w onoo. -m-Unr» P,   '„C  existing „„lerpnoe* „nd Tor 

SiriCü     KííO     Uli*    "(j'^f viinri «-v      « <* 

basis or t.,,.. ,-.»,«„ rBWí;3t uclmigUil .,; ..„. j ""; ^;eJ "^** «** c-bf»,,, „., .,(sun cn lUl 

Ki-uU«,,,.,,,*!, wi,,  th-  devala  ^  Ind^trv   T'Z oTÍ-T'  "' m"UaKíW' 
great attention »a« ,- vou  ^  ..u.,i-.  ,v,v^. 01   t„    „ '     U  nr'!:i nt'  f " - ':°^^ 

A- ^ oti«r0 .*,,,, ,ere il0-rly af;!iopeu i;
,Lu;t;;l^;.the prr "^'th" Ct^-rul 

• i 
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Ri« experience of tie industrialization of e be poorly developed regions of the USSR 
baa shown that ¿retting ••t«aiurgloal enterprises there favoured, to & great extent, the rapid 
developing of tbair economy and culture.  It «tat* the integrated iiou ¡ma steel works that hev.i 
been mainly built it thesj regions. 

Pe*f>r plants equtpp.-.i with boll'-ra voted for etc im pivsmro up to Î0 it»,   aba.    and 
^O'C     temperature,  wi.lL tL.vt'...';< »¡..r.-.torñ    o'   rated cüpeuity  LO ¿>   M*   , »J.lh blar.t-iurnace 
turbjblowero driver,  by stoini turbines   il' V    PiW    ;-.tipnc-ti'-=i i>*vt  been buJ.it at »any of new 
work a. 

EJ.actrj.i--.jl mach: nee    "f.  -.j^acr ''«¿¿.«city  ,/íth  .'mprjvcú cor-tro), oyotems wen; used to drive 
the mechanisms or  ne tal J ur ¿liai,  'lutte wad rollInfi mills.   4n -lucti-lc motor of a,COO     rw 
cap-iotty vaa osnd  uo tfrtvo the  f".L>»t Soviet  riooalog la -¡952. 

Tue  iro and  steel   Jnduf.try utergeticn was aat.t(o"t^l   So coiii.idrrn.oie renovation    and 
•!.-'< iopmeat X-r the yeu« of the  tirât fi"« îeer Plans ( ^»'I'.'-'u»  due to tbs building of new 
Magill to^oraky and Jfusnetak? metri iurgical jornülriej,  i'pp.nog'isi.ea,  AioVht.u,  '".Ti vo rogna* y and 
other  lion ani steel  work« «R weJi  wr,  to the  r«con.,t,ruc tion of IfcUeprodaarjinsk^,  Krajtatoraley 
an-.'; i.-Uier Iron -».ria »»toel wer1:',, 

in  iOW th.    total capacity   .d   che powf-r plants,  at  th-   '.;••«  and  steel works amounted  to 
over y.0   Mw,     wulnh *-xrneued i-uo l.-iv«- \ oí   1914 ten tlateo and  the capacity  of separate power 
plarUe  tncro'i^od up  to  1i."0 "iW. 

Thé fltiergctlce of iron and iteoi w^i.s frXyaudad t0|f«tJ'or with the growth of stetalltir«l- 
'•*! ut;J' capacities and with tb* rise of tue tel y.<:<• dwti_.tr. overtaking the construction and the 
development  of the   iiv.r. and  steei   production   itself. 

If In TJW sU-e'   output reacbe.'   18.3 million tona again ut <?¿0 thousand  ton« in 1921 
Cl.e.   it  i-icr^aed 8.5 timen)  then :,;,• that  time eicit.;-:.... ,>ower K'ivr.tUon aaouated to 
,S>'*o mUliot»    kWh,     J.c.  eîjcsat  'loo tiaeo uígf nv    ).(ji\ Ja   i3i:1. 

in th<.  year-;« of the. Great Perici. J e Sur ( 1'>'H-1945)   the r -.1 on of developing the iron and 
¡•t.,-..i   industry ard  ita onerc«.-tlcs were cin¿,'dernbly  reduce..',   By   the end of  194''   the  rated 

cit   city of the  iron and f.teel worky i>ower monta decrees»'.;  twice «gRlnst that of I94O.   In 
-reír yearí, enormouo werk *Ha accota]-itied for dispiaci;.* Mu  iron ¿nd ...tetri wortta and aner- 
«,(•-.U.   equipment  '.o  the e ait te m roblona oi  tiu. countrj. 

In apifce  cf thv  l-.b!= oC  the «otui i'.u-gir.ej   tnberpilai.-,:  of  í,;¡H soutfi and central raglan« 
;   the coutil .-y  In  19«5 the piodurtio» of rlt-ctrirfii  power at the po-*&r plants of the iron 

fjxd atc.1 «or'va n»^unticd t..  Í.Í72 million    kWh    or by V peí «or-,  than in  VJ40.  The capacity 
.•>-.; tic i»nt (ureeeded. that of thr  previ.-ou yenra ,-uad aaounted  .0 92-91 pet. tu, was attained 
"to  to   the (XMllout Mainte'i/UAce oi* pow«.   pl-ttt equlj.aent. 

Duriftg the pant-war .¡erio.J tbo .;nei>;ftti.Je or the lron tU„. 9tesJ woAa of tho Dorth or 

Vi, ..otuitry aa weil »F at the a»at of -,ld i/o« and at-je- worktí r,f the Urals was «itaost com- 
plote.r renovated    due to tj,e  JnsUTLatior  of n** euid «t^-.j «c• ¡nottue  equipment. 

Along with  the buil-Ung of new eutarpriae» of the iron «ud stoei  irdustry  and the 
r»-t-oi..'» (.ruction of t-3i liti: ^ one*. '•-;f:rgeticB h&a been nino developed. 

Presently er..m^e!cr jf on iron «id bt.«t3. w-.i-n« K^resc-n-r. a jaxge rompiez of different 
.qulpment which   ie of a roni.ia.M'abU   tntcrpjt.  doc   to  its c-ia^ositi'-r!. 

itn?rgy balanca-i of tho iron and -jtu-jj.   UuVuatry. 
A.  iMel a«!   ita cone .mp ti ou 

The  iron and steei  lauuatr/ la one oi the  largeac  ;onsuac-ti of iuel  reeeurcea.  The fuel 
aoMuaptlen la tefe ronce fuel units (incltjuu.ig c ck ..ng coalas  aaounta to about 10 pet of the 
tutal fuel minea in tho country.  The  onteiprises m-et .¡haut half or oil consumed energy-prc- 
diicing  ruel  frota  the  ...o-collea bj-prodnct «nergy S,!1Brat0d both in iron and coke production 
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«ad »h» «BrtoMng coal, it i, m* ot tne Mln tecimicai featurw||   . ..    _ 
•t*al industry. "at«*»« of to» aodeni Iron wd 

Thus,   :,he fu«l balance oJr -m Integrated iron am ,n.,i  »OI+. , 

tion for BUKft of productj on ,.„1(.,r(a lh,,Bl   ,. iVd fro" th" P^*^T ru.I cor««p- 
Slnr« 1Q«      , f "(J ^^«V-lvrnac«. ano .oka productif). 
Sine.« iç,^/ natural E»ß ha« .„en uñ.,d in r.„fi < ror« ,ad »<4'   «,*, / \. .w 

logical  i.)e! for \.1MM  rumac-  ,r,d ,». *„ »    „ ^duatry both aa tu« twllw- 
*—« «* Fo_ inbt;u^;3. «-»P—in* fuel ,or MUtûg ^ ^ 

Aa a . ' aun  of la at tu 

tuei baiale, ^ „.,,> 80l„ ru^ (c,x. ^/ "IX; Tmrf ' "* ^ mai 

la 1960 ana to •,.«   act  i..  *%n     ,-„ ••..   .     .        ,., ' *      itt m5'   then w^ t0 16.6 pet 
».e pet <Wg. ;,:     - " f'c ^ r"p-^^- —tea to w.6 pct,,,., pct, ^ 

Tio natur&i ga5 ctrn--. np-.i „n at  t..o  »v,er   i.„, ,„•,-, 
to ¿5 s 10^ eu.«,     ta 1^7.  Ab,ut P,1  pet of -';   •"   ' *  irQC ^ "^  ÍO<1'J8lry *"OUnt«« 

wit, tue  aa, o. , ^  ^ ,, PC^U^ ^^"tu^-       ""   ^^ ~" ^^ 
«a« hauti**, furai«:«, Bfr,. converted t,- it»c natural 

The  lutanti i fidati on  o»'  • íflí,t~ívri«r     -w.(-,,   < 

charge qualitîf th, , w. oi to     ^   ¡ ! I,í     • ? "    7'°^ "^ "" *'"••"" * 
th« utilisation «f n.tux.a 4,  aï ¿X    L r.       r  *•*•»«*"* bl„t (up to 1.Q0°C), 

Th« conmapUon of nuirai  Ca« at th« onloplfíe valu« of fin^v.«^ ,     ,       , 
daficlt of ga« fu»l r<M1H,-. fro« <• cere, .in-   •      H,    / «000-8500 kcal flowed    the 

to b. euJLt-d a» ..u .  \h    1^ ^ ^ ^ ^ ^ ^'^    " ^ 
liquidated. econauL   S8r   ^duc-rs at   th. «mterpri»«  to ba 

A taak of great  laportanr.f  ij d,-;xeavi^  the spec;!',,-  p.. ,,  n„ tt      , 
output of »atallurgical .ntarpri.as. "«- option tor good« 

ataal ^^Z^^tZ-'Z t^T °\ TT^ MMM >* *' ^ - 
tion *ic. u c«fttio«i,y

4
d ;";wr.r : ,:;r f rr

7 r"*r,ae fu#l con,i,-p- 

B. Bnargy gravid ic^ Wü pewet  BU» oly. 

In connection with   t!;.   .'mrnth of    r-.-in-t-i ^   ^ 
ento^,.. o„ th. whole . i,/,.,y    / fp ¡ *' ^ ^  "« « «taU«,ic.l unit, ana 

dat.x.lnin« th«  .^„«t  aw^c^u«, ,„ Le'^L,'  ^.     * Pr0Dlea", °£ *""" 8UPPly - 
In» riae or mpch-intidtiur. a/id auton^t, on   : ev. i    -f  -^A    H ,     . 

int«n^flcatlon of pr^rt.na D^c<.„. f    " t    ' '    " *JMd-c1'^.  ««ch providas for taa 
troc—«f. x«q,ijrad tin M« teotoical pj-iacipu- of ..^t^^,! 

drlva control cateas in wui^aotutii, ,UCT1< ü -i-run.«     A  «     /rMCXp1*" of ei««tpleal 

8o,l.t Ï!    ; "8+   iUrn80<' CUa)'Sln¡   WHa  ln'"^«cad xn Iho uaSR in  1«?.  Th, f,„* 
Bovi.tbloo.ins ..ta J«,  .^trlo^ .oulp.CCli .«a ,-ut i„ op6,ati,n  in 1932 

ecuiMlt    ZT Vn*l   KTOn Ha' ötee1   niidfltI7 ^ U9a •«»^- '"•» «*• elactric^ 
T IJ W6d ,;ae hlKX' CUtpUt  °1' «^"«^•l ««it. to be anau^d. 

«tef rtr rariri rístt!ratiofi °r tu*5 "°n ""Bta^ ^»*T ^ t», sou«. Bf ». 

.^i,.tioa „r _ ,up¿ ;::a.; itr^^r-6-4 euctrlc driw -ui- 
The incroaea of outpuu and cacaci tv nf t„i,.t..,        ,. ,, 
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«til no* wer« installed. 
The lattai lrtion of now motor« ana transformation «aita was oft« partono* ualag tao 

su« foundations on which the electrical maofaioaa of smaller capacities bad worked. Simul- 
taneously the improvement of tiutoaatie control »yuteas for electrical drives using the 
con tactless awitchevi was carried out. 

Direct drivée »it»  tie lo*  speed (up tu '¿.e>   revs por aia.) d.c. motor» aie used for the 
auxtlary Beahaniean (hot ofc«»r,   manipulators of .logging   oil Is). 

Slaultanaoualj wich the aodumJi*tj.on cf olactrix <-çuip»eut,  the mechanical and techno- 
logieal  eavlpaaut war,  reconstructed,  kn   i rsoul*;   of cotcpie* mesaure-u the output of   some unita 
increaaed two and more  tlanm. The output  »f 11>t>      am blooming nill was ralaod, for instane«, 
to *.0-a.i million  tons pe- year. 

The prenant development, nf  electrical drlvea   in too  iron >«.,o  steel   Industry (blaet fur- 
nace    operation, rolline.,   tubila..:.iûg,  Aite manufatti rlu& and otaei   pio« act to.» processes) pro- 
videe  foi.' wide ue«   of aolíoi oud "oocoaìc  mercury-arc «Ad  eoli J state rectifiers,  cantactleaa 
elementa, electronic  equipment. 

The available power of eoii.-. otate recti.fi«r» at  -lie »«irks accounts for over 100 IW . 
Recently  thirls*, or  rectitiej-.o nave been introduced, for a number of drive«,  k thirlator 

electric drive  of on*  of blooming ailla  in the Ukraine  is BOW under installation;   the para- 
aeterB of the  rectiflvi' are 'jCHXi a, <jQ0 V. 

The dynamics öf electric drive capacity in  the  iron  and steel  industry and,   consequently, 
its power provid UK i*-> deteimintd as follows. 

In 1917 the total  capacity of elt-ctric motor? at al 1 metallurgical enterprises amounted 
to about 200 «'•?.      Prosanti/ it. COMB up to 1^0--?00   M*     at one modem shop only.   The rated 
ospaeity of projected transformer steel  »hope would a. count for *wO 11*.   Presently the total 
capacity of electric machinery at tbo eut^r^risr."  of the iron and ateel industry amounts to 
22.6 million kW. 

'Jfhe rapid developing the electric-power system of  the country, building    of powerful 
dlatrict heat-hydro- and uuclear power stations,   creation of power system resulted in eco- 
nomic  expediency to supply power for metallurgical  enterprise,« from the power po.il  systea 
while the worka  power- etat lona  ehoula ;.i aduce powar with  regard l'or heat consumption and 
utilizing by-product  fuel (hlaet-furnaco and coke-oven    ¿asea, i-efuse of coking coal 
cleaning). 

If in 195O power consumption wounded to 63 pet or. account of its production at own 
power atatlone now it does not txecet! .'.';. oit (Fig.   7j). 

As a rulo  enterprises art.  provided *'ltJn power from networks operating :ii; 110,   220, 
S00 kV,   sub-station* wit*i  tram• '"irmtre  of up to .'.''+0 MV      »re oxtenfilvely used. 

Complete distribution lmtanation and u';¡ URI orse r sub-stations, sectionaltzed ordinary 
husbare,  nimplifleù but  relishl«-  »chamen of pro tec M e::  are .ir-cd within the works power 
supply (./stews.  At. a nuahtr of  the lui  suui steel W^IKS automat.. v>n «ful centralized control 
of «ub—atatione with   the use of  leleaeonanlzatiort means have b;m introduced for reliable 
gfui economic   ; owei- f.'ipply. 

About 10 ¡,c.t of  eli power prosiucoü ii. 'hi;  country id annually consumad by the  enter- 
prises of th«   Iron and  at«*!   industry.   Ov»-r r,u«;   laut decade power provision p«»r one person 
wpioyeo in the iron ana   'ted   uuiun'-ry  lucreatcd more  tnar two times} power provision and 
power supply «re continuously  incretinii».*. 

C.  Heat  supply. 

Increasing tlie »etal proauctlon and improving Ite quality resulted in enlargacant of 
baut  eoe^gy demand in th« fono of uteaa ard hot water.  -This is al.^o contributed by ine roaming 
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••»t energy pwciuction «A  tre «it»rpi-is»B   '*«-«+ «•»,.+ »   u 

i« 1967 «ounttr.l   to "~\ '   JUS   ,       .v.,   ,„„,   . ,. ,/J by 276 pet and 

•-ir^ bci^^/^ 17,.:::?: ^: ;':*:iaion ^ ^pot) «* *•* * *- 
D.  By-pvoduct -.r.ergy »outv«n. 

The prient   iron turn »te<;.   trduet-v   <a ,„,t    „,iv «   . 

e**icai wo«tl(M ^ tte rrii:,u ,;:t; Coir"9.::: : "•• *"•«•— - 
»fuse  of «o.!«« ...i  clrttlBîf   C0lt,   hrw...ttf    0Ut *"* tlO!iM-0 M W011 •»*•«*•«». 

ilut-ftirnacf. *;¡d   eckten *».»«<-..       h» phy-iol h«»«- „f -. * 

durla* ^ ,„,,  ur „ere noü u„t;d afaiiê  Üi   '^ 0f '^ ft«—» ««  parti,  ^ 

Or*r    Tant  year«  utiUïutJun  of bv~L,rodurt-   *.-„,.„   „       v — ^ !lft. ae ^ ,„,„„ IB ^T: f :^ nr;
R:^ - -* *- » pro- 

th. county «OU..W i*,« ..e, „ Wie * ^ :::;;t*\;1° ^T
i• »a •«•« •»«*• * 

»Itool   -Oü;- t-n-f.   ïr,   my) tL*r-    «„>     , , PUt'   ln   1%7 th«*  di'«ee.«l  to fa  pet,  i... 

•con«* of *or«   tllaa í »tluon tona lan^i / ^ 'W '  ^^  l«mU« *»  «» 

WMtíi^ furale*. 8t.M i)resaurft of wa.t#_J.     ***; •"* '^"^ ru««M, coB^rtö», 

W«.  5   «ho«a the KT-iüüB    m*at*~aa*t hnfi»^ ^    < 

«^.;^xTc":i^ :r;r;íru:r:r a"r"ing ^dí,r ^ ~» ^«^ - 
P«r .our «* aû,e   "o, ,,,ga   u'l.c       ^  Ví"   l00•1"-100 üí' *'Ü ^ «"»*•  *• **>-KX> «... 
this cu., "'--vaceH.  Jht  h,9t of cocxxn,; ..t,r U  lrr.triw.bl, lost  In 

A new aetüod  of open-hearti:. coolla^- na«*« ».„SúH-íHV.    „ ,f    » 

a^t union lu ^ sad lf ....^„^....Tn.ri• .     TT '" inveilt*d *" *ht 

file   6Î    Th*. ..«--     ,    v, «•«•-•on«,    fraaea ood akéwtaok»» of « iurnac, 

Ä. .PPHc.ticn „f  Wtl« coo Ju« auowu   fclie wat#r 00Mu.ptlon t0 ^ ^tnaU 

Z \Tl?***\T "ater C00UIiÄ•  tt6 1,ft °f COOled -^-«t. to ,e „iMd four or fly ti«., nul «ore,  th« »ten» produce to be utUU«d. 
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hm «t JmvBTt 1, 1967   278 ope»-h«*rth tunta«« operated with evaporative cooling 

In evaporative cooling syateae of open-haarth to«.i 'A3 »lUion Goal   oí  heat ««re pro- 

ducta in 1966. 
Dosane of bleat furnace» and Uatin« nmiaoee of rolli»« «lile have been Manejad or« to 

the evaporative coaling.  ìte- tota,  «tew pro«*.ti on of coolly: ^.aiiaU'.n , a* .unta to »ore 
than 12.5 allUoa tons of atee»  ^ year,  woi.b is eauei  so   5 «mi• toui.  el   vefercnc* tuel. 
the paretai*  oí  .fr.^.ni t^t-n^.c  ««idrati« cool in«  installati«..* an» st,a*  pressure 

Up  tf»   40   ata.    fcV».,   0'ii.put   Up    r.o   -<•     i-ry.i   l>-. :"   CUI. 
It  »as «  coiislfteranie acnleveaer.t   ;/.»   the  ! > ^ of re jested ase,   ->f l nei   to apply tb.:  dry 

quenching roko  «taUon«.   Until   «««W -<Ae quench. •* «a carried  out »Uh  ««¡-.or in open 

tower«,   apply*« tóe dry vriencni«* alia«   .^5 to«*       ^  ateal»    a   6l?e P1""-^   "-D   t0 <° atm* 
ab*,  por ton    f   i-.ut .;OJM   >:-.• r-p  prodded. 

The iwtui« of tal.   Mthi-ó  »*y oo J««.- Ibed  an /oi.o*„: hot   ;oke ic ci.wgeu Crom a oar 
into a omening lower <Kie> V)  whe.-.r  Lt   : i affocte.l  r,> inert «a.-, (niti^n)  ¡,1,,«,,  ^¡.ter 

»Hare  Ita teape ratur* riiwa to   i; '-°Ü    -me  to  ¡to pari.ia:  conuuatlon. 
Blee6-*urnuOe tup { «a with   tin«,  '.eapr ."iture  ana at  tue pressure of 2  at«,  «nug«  then 

«tara   the exb*««.t ita*    turbi•   *U.. Ua  vreacur- decr,aa«S t->    .0^- .1 at.,  ga^e.  Havine 
be«. uaad  Uw blast- i>>nvie ga«   i* olroctad is ocr.s..**rs *hvough tb- works, ¿as line.   A ae- 
rator is  ¿natal. Lad «n toe  ataft   or   ih, -xhauat-^  turbine.   Tue p.,«er produced i;.  r.uyplied 
to tb« works power wtaork.  H has teon calculât«* that the «muai power output at   an unit 

•lth exhauer-gaa turbias »«v «*»>wl  '•' (l-  «""»a *«»•    The Prtnci.pl* »cheae of *n  exhauot- 

gas ttirbogeuarator ¿» show O In íig. tí. 
By-product energy  euuic«. at toa J.ror. and ate»X works ax* fa,   from b« tug completely 

uató,  their utlUtatü*  la ostia»tai oï   tb« ordar of 2> P" of heat consumed.  It io provided 

that tilia value  should be tncreasfcd to  W-52 pet  in the next 5 year.-;. 
The wot*   io being carried  on for lnproving  the instai lati our  utilizing by-pi-oduct 

aoeiuy  and for  thair «ore ertunlive iutrociacing lo  tue  iroo and Bteel industry. 

E. Vaiar supply. 
Tas aeti^îureiciiJ.  atiterprinaa conawaa   J arge  ao-ouut:  oí  #ator   tor Cooling ooaa parte of 

hlgb-taaventara production unit.«,  poaar las'. 1 lacJ one,   for cleaning and cooling of «aat« 
gaae<},   for water descaling ana ecelo fl^hin« at  the veil.in« aille,   úu tvjrdroaabin«,  for 

hydrot.ranaportf.tio'i end for ota- •• purpose a. 
Preaentlj'  the i-. on aud atee.l  iwiuetrj of the USSR annualy cor»uunos more  than 

Ì4 x 10^ cu.«,   o;   wnter. 
If   until   1y;0 the «*atoj- supply of  tho enl* i-prisea w*a in aost c*s«s carried  <mt using 

the once-throxi;.a. ach««.«,  presently ^leoat «U the  WJI*U use to a great or a small  extant 
reclrculetion  of ««ter »hi. n lo   aub.iccted  to purifylLK.coolinf; ..r.rt  repootc-d uae «t  the 
anterpriau.  ia yet i>0 pet oi  conaumeu «ater ir-  jaed in  i?«cltxulat.ion eye. lea. 

Km tte capi.ctties  oC production and energetic  unite  increase,   the  paqulreœeofco to the 

aaount  e.r.d th*.   quality  of »ater   . i»e.   In order to aaat thee- reiuiwttontj the powerful wator 
aupply  ayateaa wl tua «»ater otoreg*?. -vith the capacity  of i.,^000 mrliion ou.a. have been 

created for th*.-  iron and e*"el  woika. 
Io proTide watev  aupply  for metallurgical anterprisee poesesting inBUfficient water 

reeourcaa tha  acheae of waUr supply bae been developed in connectlon^lth  the general lay- 
out and now }$ «ate- atoi-agaa with th« total capacity ol   about 1  s 10' cu.pt. of water have 
been built, thouaanda  of kiioaietevi of water oupply lines  hav» been  laid.   One of  tuia 

ayntoai ia a chamnel the North Donetß-Doubaan the length of which is Mn KB». 

More than 110 «illJon cu.a>. of cheaically purified water are annualy rcosumed in tha 
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lv« «a* «Ml industry for «orkla« of heat per «a^ipmant of fc.it «* po««r stations, 
Uittrtrlal 8oil«rh<ws.«, converter cooling iarntallmtions, «vaporati»« cooling fumas« .qulp- 
•"*• •*«• a« installation« for chamical purifying of «rater with the output of 1000 aw! 
•or« eu.»,  of water por hour bave boon built at th« «nterprisea,  the equipment Install.* do- 
pending on the unitB consuming the purified water. 

The feed water for Ugh-prassur« bollera la prepared at acciai plants uaisg the tech- 
nique of 4*.«p desalination of Crean initial  water.  Tue thermal systems  for purifying tha 
condensate derive*   f-m the  «tasa uaed at production pianta are being Improved  to provide the 
feed water of the bes:, v,,aii,ry ¿or heating imita. 

P.  Compressed air supply 

The metallurgical enterprise consume a considerable Mount of compressed air for produc- 
tion and technical ne.eos. 

Compressed air at the pre saure of   j-c. atm. aba.   In amount of >000 cu.«,  par «mute la 
consumed an blaat for a bleat furnace. 

The capacity of auch M wen  rated to blowing for bias« furnaces with the useful vol«, 
of 2000-2500 cu.«,  amount!,  to ?2-50   m,     An  average  specific air consumption amount«, 2000 cu... 
p«r cu.m.    of blast fumee«  useful volume. Compressed air at the preaaur« 7-8 atm.aoa. pro- 
duced at worts compressed-air stations U used for   technical needs of open-hearth    furoacee, 
for rolling mills and for  other technical purposes. 

Compressed-air etationa are a part of Mie composition of works.   Recently   turbocom- 
prossors with the capacities of 250,   500 «.* 100C cu.a. per hour are installed at comprea.ed- 
slr stations. The output of compressors for air-separation plants amounto to 3000 cu.«. 
per minute 1  the capacity of  turbodrlves cooes up to 22 M». Additionally      a large number of 
ooJt«-ov«n and   blast-furnace gae compressori hove been installed xor gas supplying the pro- 
duction plants at the compreseed-gas and other stations of the  iron and  steel works. 

?9»tff MY iAr-WMt, «vaty»«. 
The energy equipment of power and air-blast station« is continuously  improved. During 

th« first post-war years boiler unita for producing the ate&a power of 70 at«.aba.    were 
installed at power stations with the liquid blag disposal and turbogenerators with the capa- 
city of 35    m.    At that time turbocompresior«  for blaet-fumace blowing had  the output 
of 3500 cu.a. per minute and turbine drives of 12  u*.     The automatic control regulation of 
som« units and assemblies J£ energy equipment was only beine introduced.  The further deve- 
lopment of tne energy economy  of the  iron und steel   Induetrj ras carried out using th. newest 
technical achievements.   Boilers with  the output up to 2 50 tons per oour  wid turbogenerators 
with th« capacity up to t,Q    mw   and stean porsmeters of 110-130 ato.  abc,   540-5?0°C, 
turbocompressore for blast-furnace blowing with  ine  output of 500C cu.m.   per minute with 
the turbodrives up to 22   if*    output and steam parameters ol 1o0 atm. abc,   y<-OûC,  hava been 
inatalled (Pig. 9). 

The total capacity of power and alrrblaat stations at the enterprises of the iron and 
•t«el Industry had amounted to about  5.0 «l.Uon kW    by 1%8. Th« capacity of 85.^ pet of 
total number of power station«  is  5O-3OO  ¡fii      per each of thus.  Automation and centralis«* 
control of units are  introduced at     iWer stations,  whicîi -.onsiderably  inrreasea the  relia- 
bility and efficiency of their operation. 

The heat power demand of enterprises and  their housing resources  rapidly  increases and 
in 19*7 reached more than 77 million of Ocal, 93 pet of the demand la met by their own 

reaources (Pig. 10). 

It is envisaged that further development of power stations in the  Iron and steel  indue- 
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txy should be carried on ueing the steam of higher parameter» (140 •«•.aba., 570^0). taw heat 
and power turbtnet should be installed or the ataaa take-off for maximal power production 
whan o on sum jag heat should he uuod. 

Toe fuel to'-' >-i:u of worSe power stations la built up BB follows (by heat)t gaa fuel 
77.3 pet includine, Uast-iumaco gas ì%2 pet,  coke-oven gas 15-7 ict, natural gas 26.3 pet? 
ooal 13.1 pet,   intermediate    producta ?.*• pet,   fuel oil 2.2 pot. 

About -/} pet o*- al '  fuel consumed at. power and nir-blast stations ahould be credited 
to the by-product «aiergy sources of the enterprlaee. 

The power atatloms of the iron and steei industry provide with electric and heat power 
the neighbouring noualnp, ond Industry and contribute to thR development of total poeelbilltiea 

of poorly deveioptl areas. 
One «ay otte a» an example building the KuRnetaky Metallurgical Combine in Siberia in 

1930-1933 where the density of population wae «quel   to lena than one person per sq.ka., 
and the nearest  town wa=» situated at tnc distance of over 400 kn. Simultaneously a large 
town and a lot of other enterprise* were built  there.  Preeently the population of the town 
ia about 500 themaud of people,  there are 5 iuRtit itlone of higher education, «ore than 
80 eecondary school»,  theatres,  palaces if cultore,  clubs,  libraries,  a museum,   etadiuma, 
some deaigaing-and .• e asare h institutes,  etc . 

Preaant        fon- and atael-makm* r-roceaaes and oxygen olanlLJÍeVfiiQPtteüt¡. 
Oxygen     >-8 useil for intensification oí  production processes of iron- and eteelmaklng 

in metallurgy. The output of -: ir-separation nifintu increaaes and their equipment ia compli- 
cated for the  3ake ot" extraction of rare gaaee-argon,  crypt one and xenon. 

If prior to 1945 the iron Mid steel indue; 17 had air-separation Installations with the 
output of 1>-30 cu.a. per hour for tocijiieal needs only, recently the alr-aeparation unite 
with the output  of  r:, 000-3!?, 000 CU.BI.   per hour bagan to In installed. 

The output ot  Air-separat ion stallone at  separate iron and eteel worfc3 exceeda 110 
thousand cu.a.   per h<vir;  these atationn ar* a part of energy eervlcea of tht  works. 

Mr compressore for air-separating unite with an output of 35,000 r.u.ra.  per hour 
are equipped with the turbodrivers with a capacity of 22   MW. 

Ths oxygen production recuire? considerable amounts of heat or power energy.  Increasing 
the alr-aeparation unit output decreaar-c tne  epeciiic energy consumption  tor oxygen pro- 
duction 2-2.5 times versus the oxygeu installations operating   with  th.- high-presaure air. 
The blast enriched by 1 pet ot   oxy(;en inertias-:« tie blaut ¡umacc output by ¿.5 pet on 
the average and nx-creaae.' tue coke consumption by ibout 1.5> pet. 

In oxygen blowing ehe oath of an open hearth furnace its output increases by 10-20 pet 
and the fuel connumption decreaaes by t>-15 pet. 

In 1967 3O.8 Billion  tons of iron and about 3¿ million tens  of steel  or 36.5 and 
51 pet,  recpeotively,  of  cot.pl  production were proauced uaing oxygen.  At the  same  time 
with the oxygen production the rare gase:-,  argon, xenon an<i cryptone are producedj  thay 
are widely uaei in the national economy of the country. 

Recently nitrogen being a by-product of oxygen production la more and more used as 
e protective atmospher*  In tu-mal treatment of metal,   in fertilizer production,  in con- 
servation of heat equipment,   < te. 

The further  Intensification oí metallurgical production depende In many raspeóte on 
increasing the oxygen production. Accordingly the building of air-eeparatlon unita of 
still more output ia planned and tbf   requirement for the oxygen purity (99.?-99«8 P«* Og) 
ia increased,  the centralisation ot  oxygen promue Sion and distribution and tne creation 
of reserva capacities In the caae oí peale    demand are envisaged. 
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Autoaation flcn^oyp^t. 

The automatica of ««parate unit» and tachaologiQal proceaaea at the aatallurgioal 
.«ntorprlneri of  Urn country Legan to b<» need In 30*• atiXy. 

Tb* wttar.aj.ve development of automation in the Iron and »tasi industry began In fcha 
P08t-*ar your*.  í r.«.er of  r.,a**Äh .and ¿«signup torti tut«. Save b*«n draw m for the 
animation ..tu.-«!««,   ttia »UWMUM aervi«**  tr, tn* fom of antral  i^wtnM« of auto- 
mation haW b*v« «PUhH*K .1: o» »o^uu1?¡s.i «t.•,-,«. A ««bar oí   .„te.« «A «„ana 
of autonaUr  cUUi*-s-,.p,   i(f,.;arU: a,..* control, of all  ttvtaJlarglcal  praoaaa., „«„ bc«„ 
developed uti'i   lni.j-.-.J't<-<>iJ. 

Tfca  -ppiUatio.!   :,f  t!.- MOAR3 ••-.'   <-M?Ulw    tactoileuo  a/id .;n~-tln*  - amputare   !r»  tha 
iron V.  «te*!  lna.!3i.~y »«• ,  t*.w eta*,:   I-,  st*  •l«,^Mnt of automati«.   aWl«a.   In thin 
country  th«,«  *T.-..iiei« waat u.-eio,^:  la  .jue  ¿BBt de.-.ad« ami *.*, poalUvc  remue« heve 
been obt»..Lne«ì. 

Eh* 1.3 »et  fumar, e a ..-l  TM« cur try  er.  pre,,„Py „julppai wi ih  th„ ayata.« of *uto.a- 
tic charge of  re* satani».,   .¡u,  tl.na,  <« s(.flMJ s.„. llt ,lf ^«paratura,   «td «ostruì 
Of huaidity,   «.-.t fcj/-.al.  a»..rt.M   ,..1,1  v„j,  ias   ;.rMtW(.j   Ihd-w.  < o^iii'o.,«,   a-   .«.,« beatiti* 
are ii»i«oajF.t!CrtH.,v contriilm, 

'Um «yaUtt   >f «u^-.uai 1~.  biuat une a«!.«.. ì5«H uu.^LbuU^. W»,   i.h«  ti»/arotf    io 
baia« iotrcKK.04,   ïfce  «-«u»!,-   .IH-;...:/ -tu«  •.-. *»e  in^oducU.,»  or'*»*»• «ratea«  resulta 
Uu,r-iM$1'*  ,J'"3'   •";T"^  •"•''¡":t '••* '--J)  r«t   art  '..•• ^i^ui,,,;,,« oo>., «apüor. L? 

?.5» pct.   Th*   mveevU-ali.:!,,,  ,-j   /;uto-aattc  -mtxji  oí   BUhV-rnn^tc  pt-o.ï«,.;«.  i*« «irrisa 
out using  cd* capUir.g  t^htilq,,,.    Vrewilf    oix'-i.te? C.^JIí-, up*eat* with Maat 

fugaces  ai' t« »»er.ilatóy ».r,d K, iv^of*rft;u.   !-on ano  set-; »or*H.   Se.,]!».^ t>ie sputar 
racanaodatlbc.  Mirale,  f.  the ««t*M U/.atlo«  or bina«,  fw„„ thaiiwl continui, 
provide  fw   coke «v^ir of 1U-1J It«    p,.r t.« of  'roa ana  -or ine ramale ti» output by 
1.5-2.<> poi. ' 

TU*   Wntlgalionn for -««.ting « r^t-m ..r «««,«   .Or.*rol 5f   bi^t run,ac, ebop 
operetlofc  a« b«lng «arri«d cut. 

k nuat*;.- of autoaatlc ointnd eyatema »Ufi; .tsluiy corifa  tua i,*at paramètre of Ohe 
proteos are ot-veicpeò and  t.-itrüdured In  ^....r-hoerth furnace ^roc.mti an.  «ha aoat »fff.-.tlva 
U » aystaa ot   autowe:!-:  ..r.ntrol .ii  •J1,•^  :-OUU..UWIB «Mei,  eab>.«raa  Che  perioda oí 
chargiíiK,   ¡>v\i'-it*;,e and nfìiinp. 

l'ho  at.oljoou,.',  of  tilt!, ¡.-yetea ii.craua«^  the opon-hearfr.- furnace  output by H~6 pct, 
reduce«,  i.n,> a¡-rc,ti.-   ruai cmsapMon b.v ,•-.,•,  ¡jcs-. o.-.n *1 .mí-.eíe«  the drogar of overheating 
the ciic-qut'**a^í. 

A nu»bei   oi   nicm,.v.i , a-' t   limol >^lc».>   automation aU^ir.f; the haat.  opération« ta be 

partly Aut:wat^ t^ve '.e-.:,-,  /.t.'rr.jucftd   :n  the  .-.pejiti^, ..:jj.ftl»n-con*ertir a-iopa. 80a* pre- 
»Jc-.üíj huv-,  beca  ««tub.tt8(.«a fur  Utroai.-..-La^  i.íJt   hato.»«tic   «j-sl^a fUü C3»putai'S to 

conhroJ   rti,-  oTy.---n- „(jv-.TtCi   witíM,... 

Tb«  opt.rflfion  im- ^toant^ti ul   *i»¡c;;:•;>«»*t.a.:hu-Rv  r„ .ut-os.v.Uy carriatf out. 
The  q-Jlv.k-o;.urwt!j.,/  ..••>.•••(• ION-J   v*.^ , l(. t.-.f«  ^\n¡: computi-^  !ne»aUat.laE6 havs been 

Introduced  a¿:pcoxiest.. < y a„   'O ..tv^.a^lcjrM-, ai •;• • n,.tiHt.fifl.   to  d.uoo*Mr  ï>rofira.-imlatr-logical 
ayatea for conti-o)u,^  ...l!;   ,-< -,..,,„,,   ^«^¡..ton w v*«; ;,«.,« ana  ¡avroOiwad." 

T.hla  u,yßteei w.-.u;d «'How  Uv ....iti-'.t  oi   1 urn sc»-.,  •;„•> ••,.-   ,u.- rsAMr.c  -7  tí.o pí.í.,   ',ho 

»owrcoosuaptiM   v.  •.,.  ^.iw .,ii by       -,-}.o ;W..,   M,e  r.o,-.-B*UJ !.l.   L.^ualnu an.l\iulphide 
conte.it  to be  loar ved, 

A ayaten. -f automatic .••:.at.i-.Jl of met.il  i(;y<ji  !.fl »h.     a^di o;   ••• .„-..inu*«;.. casting 

tlants haa Lei-n -levelo^eo end  i at reduced.  thf, cystem í-«í> .1 atea ••»i»ap¡irifc t.fc..* «41.-and  with- 
drawal  rate, 
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to* for auction of t.» v«i«*».a. -ntroi Aa» M ««*!«- - in rolli«« production 
at »TO .c*-. It « <*»*•.• *  thí ir« «i it«; »««« -J-t«a of contactiez control of 
ÏlTïi^ *- or «» >riuC,paX «obanii« *f .««U« ,1,1, h«- « introduced which 

v     . m. ,.. -,  ± -,   *+<,    tV Lua.uml savin* -sr *m order oí  ¿i"J   tnoxsuu.l mtvas per  mie 

>5-\r-   ¡jit-Mil'icec' at th*  *oi!:v,. . 
The a-jtoinntl.!  »,.• .«e  ">r »D j«t   norwig .;   -.H.-M»^    - ..,,.«  i 

into  iosV'»',riiil   'jpura • -.,J> ik   -oc  wif"^   .-•.-»-•• 

Uaet roí  tu, w.««¿ «.cor, ,1" t,-   ,o«tJ7.  «.1- —  -t—   -.«  ch, e^aUon <d  ,«**« 
' ..,   rh„ ,,,,.  ,r on-ur-    -r«.;.-.^« <v  »Uteri««  k>l.i<it«t  any*«* cwiTartora, 

hot  a-'W Cü lu  «trtv   w'-i;:i.-. inK.tK *:.-a   it  oth«; ÌB   «J-, .•oil KM   i>f iiutomi.ted »yute*« for 

Wtl««!  cn»tM  of V--.WO, p.«.,,« .% in««  »* .t«l -r»a,   tuUnaJil», pi«*. *»* 

ab »*nlttB and t «ne ft callen r. ^biner-.. 

ta^r!^e~.»'u cw-iaVrrtl. au*,**  I« Va« to rt,   Ï.-CM«. ot cxeaniug th. 
11U1U.W-S1.L ÜKIWI.» ¿ote M»,  âfospl,.« .tun r-h. .1« of rraatla« » yollulionr-r«. axr 

bealo at c:.'^  «nterpHt<-. „,„„..„, 
Oleamos tüe B-ruar^p * .U»t f^« «t «^ «row ''^ but f r"" ^'^f'^ws -*>-«*« 

rt.prcaent, * difficult P.o.l.,». iî.e ^at. ^t.utl-m i¿ pai-1 ^ tüMt prOc an, tb.ro 1. a 

»i/i-»»   of h toniti Ve  kïAut'lO-'u ... 
"h!   tach.iC.1   ,Ol«t^.   ^   i:.*   f^  ^   i- '«*•-«»      ^^^  °f   tL'ft   «**-»"»* 

rum.«.. opn,at„& .if, oxva«. inj.cnae.  Tba «t azul elactr.atati«  o.M«^ of «.* ^cania« 
«, u,ed.  aro«^,  o« te t».. *«  -/  r„atr-at. Vor to. clwnli«« -f —t. gase, in 

*<r«ulle ,lo,-U,g t»,   «turi    b^ **:- ^ -h^" ^' ^—^ ^ '* L   4^ 
-o«ln« a.,,  cr^ii^  ^ .ofli-.îararl«   .c.ac«,  ,:ra,t au «eai^   ^, ot»t«r »o^hod« „f 

•»•-.„»   c, -... r.    J-l*v^,.--.-.l'•^I•,^.'prt'^•'•  ine  f «; i nfti 1 n»~ f .¿maca cl easing.  Tb:L3 w.tbud i>. a»-: i :.or Wact-f uiiia.s-,  oxj,6...-t oi.-verv. .   TH.. J 

lias cloanin,:. ..     .^^j.--. 
lh. ,',t  «eruo-.  »itn  tae  •«.-  cf   /ent-i.-t lulr>=  a:.4   Mx*  ^  «f,o, »Un  t.at  o.   -lactro- 

3,Prio 'pr^.i-.atov«  ar« uurii.v..   :•'•:• B"„ ouarl*  oí"   o^u-he^u-,   „t.^ln^in« prolvK-tio«. 
I^'d^ *-Hl»t^: -n^tnoa   ,t   lin, «a, Tle«.u,g u«aP  t;-  .Vr t^tatic Pr,«ipiUtor. 

aah b^n arpJÎ -« I*  'i-  «1-rac.or,   1-^wy. 
. vö*   J.-M;..  ••«   -/a'   -i:-A-l.r.f   '..•-iitaî.i.e'-.ic'r. i\> - art.-'ui'iw.os  hc. Vten ptopar&d. 
a«fc¡ r»ftB a.'.-.in/u.r^li-vi.T.,   ,:  ^a,M' ->^fcu K:ive a j-o^Mlit? *°r accra.tfing tha 

Aut-t contât   ^ M.^-ùu^cc ^,«:   ',•   10 m W c,:.»..   that «>r  o^n-Uo^i, «*<a« to 
80-10O œiS ,er .-..T.,  tr.at   M'  ïarroaUoy-iar...««» B*^r to  "0 *« ?«v cu.m.,  and that oi o^gan- 
cor'-extor „a,*«  co   lOü-1?« ^¡^ P*r •.c   Ho*«..-.   .:oB;.V¡lav»0le »ort   In ca.Tl*d o..t  for 
iailTdV.në  ^ho tí..'. Outline -y^'e»«   i.\>t »it"liu,i,3f..-.)  procuri oi.. 

l-v„.-.f--  »  t>.,fc   ,,  ,^t   f.r     ,.ffll las   crv^-in,;   •.-  îolv,^   tU»  pr-.bl« of î«P^« POl- 
!...•!.,« -on.n.-'c.;- •»;• ..IV)-..•M   «f  .. i-uj.fc*!- of l.-.^i  ^tallu^K-x  ent-ïpriaaa.  To «ùiva 
Ihi-  na«k rt^UJlad iuv*,t,'^tio,'.ft  >,/  .«m   •,o-.,t.oil,, ,t ..oall^tive w¡d (juantativ.    cha- 

ra..trriiwa«   or tue du.i. ai»i tu« eheaicai^   ^»iuil  apunv.«  «a carril oa «itta th. 
help of r*»«*-- institut*«. Slauitor.^u.iy «ork for i^rovlB, th, technological procaeca. 



it «arriad oa far reducing the h&zatul diecaarge«. 
A great nuabc-t ot  sewage diapoaal inat&llattŒa   have lean built jmd put la operation at 

to« entai-prises of ii»a iroi, «ud «tetri industry for »«etc water ole*aj,n¿;. Horleoatal clarifierts 
are uted Tor purifying ac?i'u   o^ariu^ wa«;» wat.ir sa »eil a« radial   Installations for ça* 
cleaning i>ì«ot vati*r dispos«.!» Acid- •cotiiiainlap «aßte tutor li» tre«t>;d it neutralizan-)» plants.. 
At a number of eTti>-jvj-?.aes the  luntttllauloiia  f;>r i¿or. vKrsol  extraction fr ou 'vin; -.vaste plckliu^ 
•clutiona   U*Vt:   'sten   l>Ui';t. 

1'li.me    .-t('r:;,;i;s «,o..:<evi.'itiiaf  »i.-'ja»-.!    <•»»* £&t¡ c Uai-.ta,; jil tints,   'icvtriMitatiw!  install«* imp 
and other «liuS iar • •'¡.»a-, u. j'ív«:.  t-»»«'. u-daij v&ei. 

CcmridaralïJU« *•»•!<   U- p.Saiiiie-i for further pollasi¿c cor.T:*íil  of  'n« »-«Ur ule?oi:»t at the 
iron, and   attsi   ìUQìì-»,I-O-  estere.-;. ..»-a. 

Ih«  6C«T"S7 iv;îil;>(-^rit  ci   ib-M  l/í>!i  !• y   -JVí».'.   tu luatcy '".im.b  >e  ì?.tri«' ate   ij.   ite  witty  auá 
purpe-ítee r«'it>$i"«-s a o-Ml   îrfftu^/a'.J«^/  of xa in tonaci, a .»r. i  -ap^i-u 5i  ot\W- to uniaterruptedljr 
provide  proc'ui: ". li#n  urutu *•.;. ti.   i'.)   -T'.J'-ü  W!' cî<ï?r;v   ano  >i*irylrf'f:. 

The  eier»£,v   n>itl,t;  ov   in-c* .-¡at  •n*:ti-. . iu.i¿i:.ü.i.  i>ufcfcíy r.r<«-r, fc¿;»<jric>3   '.o  ''.'-\»%> pett o''  üBMíO pro- 
duction funda.  «¡<i¡° tiíAT.  VVi tho~ír«j.rf  ¿»«opie T<» uii^vjeu m  ILí" '»¡i.Un »n'iti:* atui rwpal ra of 
enargy equlpnen*.  a-  ti.«, «n»'.';;;-  K ;-V ices •>•<' tí; ¡  ••'».tcrijríaas,  îiv  mu^r^j equi>.>¡n«nt mnlnìituauc« 
is carried out -*K- : «ivi > u»\  tv, ».he  J5"il   '.liitrur, t.l'Miß d«vsloped *>?.•   tn*  í<aRÍ:> ••! "ïhp Hui*»« of 
Technical Main tettano«.- of  bq.'.pr¿<v. t * f   'Tu-:: {.'visa <<f tí.e> Ut at a ííiuaa   une. 'f-e'.i¡¡aica.i   JneptscUon", 

ato. 
the pêi'et-nxiej  erjja¡i*is *.;•.  t.i*  aajultaou•'.*'  of «i«r?j ?<|i¿i|,!««\: ~   «it  tremed snò    luir know- 

ledge of til« e¿«J j.-Mn'r.t,  of  tus r\ilt£>  »i" í poitctior, and iatsiitu.'¿lev  ir. «AawlneJ. 

«She running *M pr*>cani Iva auergy eqtJiiaûRt rapai:?* »M ca¿-rJ«#d     i, "7 the personnel 
of til« shopn aító mntt"; i-i««.*.   Tlia  JV«?UAUí3 na» ínrriwd vul bj-  th>;  i>crr ».nel  of the ont«r- 

prlaes with ch<   b.»ilp "-Ï ;:tl-r npcciaii-»«^. sj-ínajiiiín'.-i.tír.o. T.ii» c»ri•-r&¿í*&ti¡>u of rapalix 1» 
parforaed f-ar decì-sasitHs ti* '-jut -r ov»rtuul8 nnd for i»p-toviajc  ;.U^  .jUKiitjr   a' work both 
at the ent%rpria«s and :oa t'h«  ir<m WM otirsJ.  iniiuat;y as tii« VííH>1ü, 

f»o  "Bo»iyc*r«h..ijme..n s;>ecis»U.eed tiiw'.,  "îûV»î böi-E ««t.stuiohod  in  the :tw and steel ln- 
¿uatry.   Thay iiaf* i.tjo ..striftJ  «!.tor¡;rls«,'!  <\n- org'irvltati:«; and cerf 'jtmiag the coa^vnllaad 
repair» of t!;,,: prlr.ffii-ai rnseg^  J¡¡'.ilj4mnt <ad lî>r t¿.'. an.^ai'9riu<î atr«:rvií,ion o/: übe 

anei'çy «qui.uncut c.f».rfUtLons ax¡d for  ti.e  t-.a.;ïjiic;a fejtiitrauc« ':.^  ¡.h»  (fnti'Vi'^naa. 

TV* Sf>vl*t. »atali^itry íias n-vp^vid tlif» »f,K;-¡£.¡lilop tan lí'V»»l of ubi «anua. production 

Of ataei. The out.ioo* oí. t*\t¡ f-.^vtht»- <lev*«lopai»nii of the 1 rcia imd í.I.#<Jí Indue try iû «till 
•ore iapi'opaivi:  ->ott '..;  the   ¡.nor*a«a  «.t ««'juut end in tii« lapri>v-ï»«at ut aotel -.UÄllty. 

ïo p'-ovide iJ^ti.iuctJc.M *.'. th -ili  kttid.p 'H" iîtierg? a*i^rKir^ *';J t<.  miss ita «conoisj a 
conaideratia    t.trthar    ¿.ain-tu'i:»^r,t   •••;'   «'-ompî.iif nnd iarg« anergy  aen«*£ •:* t:he eiUerprlae» 
ia plajead. 

Tho  heat  v,•',*Ç.•  •:€on-jiaj'  Ot»?r;ï.-'i<ai»rit:   ii f.ro ;»;• ce-1  «i1:!! tlm   unatallatlOTi »£  t'w  ((Oilii'B 

•itb the  output vix- t<> ^¿0 '..orifl  ¡JT 'aitati per hour    rai.a.1 for tb*  at »»a» prarü'i'* up  to 1'»0 
ata.ai-a.     ar¡tí   tn-  t<f«»^era».i.ire   of  \/?0'\:,   the  ín-afc- and power f.tatioü   tnrt.Oiiíoi.n/atora with 
the capacity  of    ;OC   US,    tu.:!:', io*;...    ;no< -j .for  i'i.anr.   '*'jrr:t.co M   ^Jr.c  wit«   Luv  capacity  of 

}0 St»',    air~e*i.arai.i...n. 'Uiii.3 w. ha t:¡e  cut.ut   (,'ty oxy«an)    u-;  to 'A; K 10-  -;u.!i>. ^er hour. 
for* for ittfci-iA^acini;  the P»JíAU„t-gns  ti^'L-openevaiava «.id *.h;- (jos  l«rVi.ne--> «u tho 'U-lvee 

for turooooapratii.oi-8 if' 'o«ii.n¿ caxs-itd oat,  Mca-iuí-at   for i*j.rovi..ii'   the  '.e'.'intcal levvl of 
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tha priiiolpt1 energy equipment of the enierprisas «tra carried on. 
then rating ttao heat aupplj  of integri«*« cocau»in« heat in aaounta aore than 200-30C 

Goal per how thorou^n ioohno-wsonoiiic. calculation are carried out bo dátenla« whether 
It la nor« economic to l>ulld float «UK! ;c*vr atatiîco or botierhoiwe». Beat load* being 
«00 Coal per hour AK.J mere-,  the K^afc euyply ¡8 oe a rule pe «Touted fraa heat and powar 
stations o;- from tb« Ja:t6" mid t.fa« i.oak wr,t-rh.ì«tirig tollera tog* th«r>. 

In  ti;... lr-r.  a.-t u':i"j;   Industry vi.f»r„  l.v s .v-r^idí-reble   1«naû-j  for cold for cooling 
electrical M-hlutr.v, v.ftu:»tton, cw.d 11 tuuc,} ~ol ,• istallati«!«,  «o.  Toa le» potential beat 
*en*rat«¿  by tV:   ullliiiw lart*:lat¡OT  ai  c-'i^-.^f.vc cooling and cr.We M,? be ueed for 
omaialn*  colti  In   speOol   ^„m^.   Tûir  JBJ ornant   proie» oí   tua  suaUu^ bigini, to b« 
cr.rr.Ud out  r.i, ¡;,>»f> worv.u  «avi  ig   >,,•  ;-,e ICT«, U>rj«á, 

ureal- -vor* io :.!<u..ir--l  for  ir.-.tnill.:,;   lust- VìA r/* > ìtaelns ayo**« to auüte the mata 
ßua--» of a* ^u Lirai, al xw  tn«rCy  uCí';3 -.M   »,t  (-;uip{,,d  „;th »ort  ,,^;Cct cqulpiwt,   M» 
^Uable  smd «o-o e.;Kplet,- «sa«««,  dJi^..t';hLi>f   -.oaw.ii.i-.-a.tj or. w«ì  to Ieri« loo eyatama. 

1 rubber of !..icr.i."jr^f.  in ;;U.iacJ r>r  iny, ^vitiß  th* a-Ur,t*uti.r.se ?ia¿  repalra oí energy 
•»qui^nt,   aotai.  « . -o;.«!«  f-*ve   o..rn   ^ve.Oeo   badina  t,  -.belr of.-i», ¿: U*  t«, cither in th* 
Uiniatry "î  Perroua K< ..VaUx-rg;- .,;'  «ne OßMi aleo*  -:r to^'.^r  ,.Hs other dapartmant.. 

3pooially.fi  'r.jit: t «te» fT a¿í w^c.» oí  «• erotic;,  ir,U PU-I^T l5!i have been «atabUahed 
for a esternati.   l*i:«ye,.-at of ,>,.  ^r^  e,wjt!ííl c.r  :h<- ^.twjfu6(  deralcplag »nd in- 
troducir.« the »*.o»t RAJ «o«; psrf-c*. «.,,•»„ ,*•••< prvwtoutanattl on ^ttai «M inatrumanta- 
Uon,   for «lewlojMn* *.,*.*«*  ,-cv  U,  ten   ,^.1:^1,« of  fua] .   el^t.^r  -.„wcr „j b^p„. 
uuct fnerisjr nourcea,  r>ir .ùr- .nid »iUr poi: lUot cjr.ti-ol *»'. -tj.o «ntîrprlaea. 

*he  ix-wand nteel   Lnaus«i>  a.s,   uetide«,   iuduatriaJ   .mtarv««« la the *»u of the 
Wraia, the iftralne.  thoCentr-.l K»U m* i.¡* Houth oí  the coxatxy *h!eh accoapliah doaignlng 
th.:  reconatruîtlon and the bii.U.áinK oí «n*rö liutai;«lena,  atartlng «nd .«ttini,^ wert, 
inv.atjgotiona a/id engin, cri oç -¡up.i-YUvl.-o oí t;*, «ex-gy aarvlca« of th« an tarsiata. 

ine available  peraw.n-1 «Morra at the «n*w servi.-:«« of Ih, «nwrprlaa. and'ln «fia 
paaaarcù- and daalgnlng Uiatl totee anù o,-fianiaat.i':»a »enti3r..:U atov, e<w .•«^««fully aol« 

&¿   all  th« »roble« oí the furtbar i^u MìO  .¡t,,:l industry v^veici.n,«.it. 
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