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Introduction 

binerai wool is mad« up of artificial  fibre.«: : A    .J. 

through blowing a  liquid  silicata melt of slags t.:.J  „••;<. 

fin«  glassy filaments ?;hich harden v. 1A :.  L.e¿ng COLIU .  • ...   -*.• 

wo:l   is  3   sha: elees  :.;Uò v.iti.   filar.e;:'.c  ar.'on^e.l   in •::.:.••  it 

u.:v«jtioas 

Methods of '¿anuía-turin; artificial i ii:oo:>l   f..  ".-.- 

i'rou!  slaL;s and rock ;vas already  in.own over IOC years a   :"•'. 

Fibre formation v;ao occasionally discovered for th»_   .   .•. 

tine  in  a blast-furnace procese:  gasee squeezing o.,t ..^l.c: 

slags  through leaky  joints  in   the walls  of a llou;   .'.r.,jcc 

made  lumps  of   filament like  wool.   In  1364- Gecrge i^v'   ,   of 

'.Vales,   obtained  slag fibres by playing a  steam  ^ei c.i ...clu.i 

slags escaping fron the blast furnace. 

In 187C John Flayer f roa the T'3A was  given  a ;<ate..t 

for manufactilriug mineral wool froa slags and  glass ..:.:-.-J. 

In 167c  the firm of larrot erected the  first i., .u.,.oiai 

enterprises ;JJ  Greenfield,   and in   )enaany uearby Osuab^.c. 

the firm of  George  L.arienh^t'.e  di:   'he  da-e at  a metal!   i*-.cal 

works.   The  latter aeu.u. crated   la  18??  at   the  Vionro   :;r„e.'nati- 

onal Exhibition  its pipes   insulated with inaerai  WG.L,   oy 

which a  great  interest in  the   nev* t redaction  was ruuoec. 

In  ib97 Hell Zh.V,  discovered in Alexandria /Ind., 

USA/  liuestooe froa which mineral wool was obtained,  and since 

then  its production began. 

X)  See point 15 in tba List of Littratur« to be recommen 
ded. —w«- 



JüJí.J    o;lo   ..-.r !   the   'e:-u-;.:t. *c  of  cío;  v.oola  .vas 

¿^aatly dovele^ co   i<.   .it r-ti.<k   neoau^e   in  c^nnectin A¿L   t:,c 

blocodu  there foraeu   _ ¿oficit o^  ^ci:   insu^uixu,- aaicL'.j^ 

as natt.r¿i-.  cor.-: a*,.   ...„&: ,c. 

...e M^iifiit; o.. „_ .v ci   minorai  fljren  ....riat   -• •-'     ~r.vw 

-L*CL-   .:.u   r-rr..   ",v    ;..:~   .^ecwaa   '.orla   ¿ar  '.va^,   in   the   „^A  '..¡ere   it 

i:*c-'^aae    i.^:..  i,     z. ^^.t:i¿  ia 1^23   jj   te   It. _:   t.c.i,t,.4c  iu  i^jv. 

I;.   i.«ssxO -ir^-rai wo .'Is were  obtaiae.; fret; a^ast-f aruace 

Sxa¿s for tne  fi~at  time   in 1-a.i.   In   the USS.i there aanufac- 

turin,,  De.,au  iu   !.->    in   the Urals. 

The co.nst^nctioa industry in progress, the production of 

uineral wools in tae J3SH was growing papidly every year rua- 

aing. If U 1 — output of amerad wools in the US8H waa 35C 

tons,   ia  1 : -     _    ^rcreasec already  up   to  5CX.C   toaa. 

In  the .      t-     _- yearr.  the manufacture of   rock- and  slag 

wools cegaa  u,   ....     ci     ^idlu-   m   cl.e Soviet   jnion  aud  alnost 

in  all country;  . ;   the   ••   -id.   The  c .are -.»as  that ne were bad- 

ly in üceu of Lc^-r.    ...j oi   ueve^op-^it   s^ch induatiias as 

chodistry,   energetico,   oil   e  gas processing,   metal 1 ur^;. ,      -e. 

.se of  t;.eraax   i..salatini* sa tenais  o^^eú o a   rv ex-  3.jd 

slagwools  in  constructing apartaent houses,   industrial  and 

civil  buildings   allows  to   save  maun   ouildia,* úa.efial:, -   ce- 

oieat,  metala,   uric*:  and weed,   - to   reduce labour c^.suuption 

and  construction   te.vs fixée.,   aaa  to   cut ce,;n :uei   JJUSU-.. - 

tion  ia cam taming  Duild.:.  s. 

Use  of  thermal   insulating uater JXS  ia   ~uc jr.-.rry  axso 

percu^tj  to   recuce  hear  rosnes  aad  i.uel   c^. .    potior..   Thermal 

lasnxatxca of  equi] :.,j.,t  auu  r^;..aga      .v~ur..   -..   .an,   cases   to 

intensify   ac.mt-.^ica;  .roce.,:   >  an     . r~v',_.¿ f c r   jolut 

eafcii-ari;-  aa^  loVo ; •  .rotectiou. 



4ÌK   :vii.aoi.it,   wi.   sourie :ioic.L'*alj  évertuer«,  sitaple 

8hu   ¿i..:, '-r.jjv-   « 'cuci loa,   resistance  to  nk'lu.ug; «tul rotting, 

iacoffiöußtiba. I/,  Uíi.   i..er\aoinsulating and  ^.ound-proof  charac- 

teristics,  oa^o^ility  - f   manufacturing various produces witb 

o  ieo.i.t>va;..-ie wei^.t   í\ r uiííerent purposes,   and of using 

the.,   tc   i^.-.ate s.r.aces  hei-. led u;    u.   30L-/OC  C -   an   thase 

factors  ;.sve     r^cier^ne.  a wiuo  ^px-cutiun  of  Eiioaral  wools 

ana  their ¿».•OO.Cü úS  trie   ..UBI     jefui  tuerooinsulating maieriéu 

io aaiij   countries .,>.   the v.ond. 

ID 1956 the üSS.l produced   '.'•<.   thou,   tons,   and  in l%r   - 

Ö4C   tnou    tuDs o:  ^^«irii wool ; íHíú 
4,uQ*x products. 

Tnt output of iusulatir.g ¡natenais :: aee- OD mineral *oo. 

and Ita uaa in the nnetructi o in lustry was ac u ^ur-5. V-tiu.« 

incrcaoe m the USSB during cu^e ;eriui, oc anting the produc- 

tion volume in  cubic xetree. 

The fcliowiu£ fib-^es show tre   .evelopu<eüt of œanufaeture 

of mineral wools anj  tneir ¡ inducts  in u  uuuber ccuctriea fur- 

tive  lest few yeare. Production voluues ara given  ia Table I 

in thousand tons.' 

.aoie I 

Countries 1964      1%3      1966 1%7 

USA 

Scandinavia 

pas 

Q'ùB. 

r/jv leoc 1800 1 :>\ 

740 84C 9uO iw-;- 

2U ¿3^ 248 ^b; 

207 209 

2U 

¿21 ¿„~ 

'icco^dinfi- to prospecta of "Jungers Verstau-   A.P." 

' >;cüvu~tiuúal conversion ooeifl '.ej.t  íü K,  i.,»  *'      :« 
m in 1  tn. 



-Joan triti 

ìreot hritêiu 

tranca 

Italy 

Switzerland 

Czachoalov «liia 

(ca«:iia 

. er:alux 

Spam 

196^ 

Tablt 1 

1%*> 1966 iW 

72 71 n 80 

70 72 72.5 n 
2% 2J 25 27 

11 U 

11.5 

35.« 

12 1» 

2* 29 30 » 

%.fe y.ë li li 

Tha aanufacture of alo«ral »oca  la aiao   :jo<-luetad  in 

Janas,  Canada,   ì ..¿calavi«,   leaiaod,   the RetfcarlaL<ia,   r-rtugal, 

Poland, Soutfi ¿nari :a and   India. 

k       • u   informiti* available  tha «ala Muufaata- 

rara of  %XüTüi   i i.-;•*,._,  íi.-t*   il,«   it .i' *îî,r   : i ;*u;; : 

USi; 

American Rockwoui Co.j BolteiA-rilll Co.i  Freatüo N.f.t 

Philipp Coriy   "o.;  Eagle Ficher  :o.; Porty-Il^t  lueuiatiooi 

Johot-llajv u »«;   ArawtrooK;   yot4-;«D«i;   -<©i vn-r%®ry   InauletiQBi 

H.l.   Hbua^aoo  fiber Olaee >*t>. i   habcwM %   4Uui Co, 

Cauaua: 

Johna-iauviil«  Co. Ltd.;  Doue tar 

(Iraat fer«ta;m 

¿tixÀ ita i">di- ta LM,|  iurtflera è Fajroaa Ltd, 

Li 

Hilt%obo 

aruutaai, >io4 Hartaaaat Uîrtawod-Hordar Huttaoun loa A.a.i 

Iaola-eiiiara»oii«-f»rkat Deutatu iooicwool yloareleoo i¡ Irate 

De«%ct« naaataWle  à.a.,   August  HaS«l«r¡   1h*im%mbl-LA—wm 
A.a» 
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StiUite frsaeslse, Fiwnsicol 

Tbsre have recenti* eppssred D«W traode la th. manufacture 

of minerei   fibrssx 

. use of  ;.nuf7  flaras-luiid   slag« at  metal lurgical  wor,.t,, 

»itt iiipt.:..^ of «ueh siege frei «lag-eorrylns ladles iute a 

•!•« c«t,;utr which is bested by cok« gasea* in the USSR this 

method   lt.   «a^I^v©«*   «»t   r.oœe  plnuts; 

- enlarging the  as« uf   rook  au«  ,ir.  the m a an  row   material 

Me .u an addition  to slag«   io «••ping »1th high requirements to 

the seid sodala«  sod  to   the useful   life of  îlures» 

- msstsring of   the  ¡.rocosa  on  the productioo oí   Ifaerao- 

stable fliiHDti   l   tu >* microns  thick mi.;-;.   f»vouret     tue uss 

ef  oes combine,!  astead* uf  f.... re   \- rest;   r,   nvi uue of   refrac- 

tory  rue i«t.ri«..i:   ksoll-.i,   HUICS.   ai.m,.mt.   lo ora*-  to  melt 

«ües»s m-.-.sr..-..í.   -.setrî-   •.:"'   «ai      *        .^..-«a  «re  :      esesrj. 

4«   i,  «v.nI;   ther«ostsb:e  »...i,  *.t;.  a  temperature for 

uee up  to  LA«/' \   «re mmmmfseturmd by « 118  firm«,  ^„ rr.tish 

iCspe   Lneaistloo te asbesto»-,   sud other*, 

i redaction development of  acoustic  alabe of  different 

KruMems of  «be manufacture  of   thefsjofctsbj •>  i .bres snd 

•omamtic  ;--*ebi. ere  uot  « «abject  oí  oar studj  ID  the presset 

ti >m me ere eomsidmrinc «orne questions of  the  t.eobaülogi- 

:«,: ^duetto», pbjaieo-meeïiaaical  sad hast resistant proper- 

i.,3, f v,duetl«.oel   economy  end «se of miner«!  wools  and   their 

fwJ..:t;    »b  effe« lite  ttoerm»inm«UeU»g meteríais  in   tbe 

K.   ,H»r-. tu.a  taduetry. 

•e * o lot * in tbe List of Litersture to be r »oo 



CHAPTER I 

SQMEiTOUTL'.tS A..-L CHA-.UCTSRISTICS u 

lalNaAAL  .;u.,Lo Ái;¿J  'l'HIillì IMJDUCTS 

ut first mineral fibrec vere baia,: -an.ifactui'eû 

¿ike V;üO1 , and v,v.lch. v;c-e enke, ae:,o..a.v ,.n source 

materiale,     sìa;;,   r:tone,   TDCJ: ujti  oasalt wools. 

Later "mineral wool" became  the  most  rene-ally 

used terra.   This  teru will  bo ueucefcrth used  in  the 

present work,   reCardless of a:V kind of  raw material. 

The;  ujüuui'acturing of variauc products fron mineral 

wools  is  effected  to  facilitate  c,.;;: i -ictiun  and   theruo- 

iaaulating works.  Organization of  r-^.^ction  of  uineral 

wools dates back to   the be-i^iùac of  the  thirties,  ,'irst 
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minera t 
experimenta en the processing of »akwool resulted in 

obtaining granular wool and   felt.  At present, out of 
mintrof 

two olí we  can make  a  great variety of products   for 

different purposes, and it  can be  subdivided Jnto  the 

following main groups  of materials according to  their 

structure and assignment. 

Type of material 

friable  materials 

Raw ^a*wool   in  stacks 

rolls,  or packed  in sacks; 

granular wool packed in 

sacks. 

rolled materials. 

Felt (soft  slabs), mats 

a nd ¿yi'ifln  stitched with a 

facing of paper,  glass fibre, 

crimped card- 

board,  metal gg%tfe mesh. 

Semi-lyd materials 

witn   binder 
Slabs tranafltonniTn linn», 

mats stitched in form of 

mattresses. 

Assignment 

Filled-up  and stuffed in- 

sulation,  insulation^xygen 

installations. 

Insulation for pipes of big 

diamètres, vessels  and 

apparatus;   insulation for 

walls, ceilings,  floors in 

building low-story houses. 

Insulation for protective 

structures in buildings, and 

for equipment  surfaces. 
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Type of material assignment 

Htlf-  and cut cylindera 

Rigid 
 materials 

Slabs,   blocks 

wi^h   tinder 

Insulation  for  pipes 

21   to  400  am  ID 

diameter. 

Heat and sound insulation 

for walls,  ceilings, 

roofings,   floating floors 

in  industrial   and civil 

buildings;   Insulation  for 

refrigerators  and stovea. 

The main   factors  of effl&wool  and  its  products  determ- 

ining  their  quality  as  a material   for heat  and cold 

insulation are heat conductivity, volume^weight,  temperature, 

strength  factors (for  semi-busi  and  Ë&â products). 

Below are given  characteristics  of »«¿wool  according 

to  the ÍJU Standard. 
Minorar 

1.  tairwool  produced by centrifugal-blowing and 

centrifugal-rollei   methods: 



.Ci. 

tolMM «eight itt kê/O«.« 

mi*r Têfê load of 0,02 

kg/iq.e«., ínot  »or») ft *• *•* 

Content  of non-tllMtit 
íM( l'y vion-i < *» 
«illMtirai  ijr   aie«   of o*ar 

0.25 a«,   in  per c#nt Uot 

•ore) *• * 

Heat coQductiTitj  In 

Cal/m.hr.°C Cnot «ore) 

at an arexage  temperature ef* 

25t5° 0.036 0.0>i       0.04© 

X00° 0.050 0.050        0.052 

-PO© 0.092 0.088        0.084 

Average  *iii«ew* diaeeter 

in microns (not more) 6 8 8 

Temperature  for use, in °C 600 600 600 

Oxides  total   ratio 

Si02 + AlgO^ 

CaO + MgO 

(not less} 1.2 !•« I«2 

Minera! ¿ritwool ia not subject to moulding and rotting and 

is non-combustible esterlrl. 

The jrfiSwool heat conductirity in atruoturee with 



tifftrtnt packing wlU  étpaod oa tt.ptF.ty« ». 

foliota: 

kg/ cu.i 
Ht.t  conductivity 

mtnpffif mfrwool 
^•A/a.nr. u 

pliant       in 3tructurt» 

69-70 75 0,032 • O.Oü0 33lav 

100 0.0J5 •   0.OOO22ÍBV 

129 0.038 •  0.00019ÌtT 

175 0.U4Ü   •   Ü.ÜU016  tar 

90-100 100 0.035 *   U.U0U2     t 

125 0»U3ê •   u .U00 2 7 f 

15Q u.04c<   •   U.OOu'        «Y 

200 Ü.Ü42   •   Ü.UÜÜ        |av 

btptndtQct  of   tht  »ttÄool   ht.t   COD   activity  • ^ • 

•t  .   tarata*,   of  A;0,   in   atr^turta  cm   the rolu.e   wlgfet 

o.. b.  expressed  h,   tht  for.ua. (for   fch.io.1  clou]atloB.3i 

U.U75   ),. 
lf * 0.Ü31   * 

100 
'•l/B.hF.°C 

,h,re: »  * Tolu»*  ••Uht  ID  Mg, cu...   und.r  rattd lo«4 

of u .< j  kg/ aq.c. 

2.   Jlttktool   manufactured  by   tht   drawing -  blotiag 

••taod, 3hou]d ...t th. ftU.wiBg rt«ulrt.t.tai 
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telas* »tight under rated load 

of 0.02 kg/aq.om (not more) 75 kg/cu.• 

+1D» p   i nrl usi ons 
Content of non-iiiameat  aimim« 

tun  ay  size of over 0.5m« 

(not more; 4 6 

Average  fliaaeat diameter 

(not more) 8 mlorona 

Heat  conductivitj In Cal/m.hr.°C 

at an average temperature of:      *'^  /"75 kg/cu.m,with pack- 

lng up to 

0®C 

30°C 

100°C 

lold modulus (not leas) 1.5 

Studies made in  the USSR and other countries have 

shown   that  by reducing  the  diameter of common mineral 
It&tr 

filameli  Its  strength  and  resistance to  various faotors 

•rising  from the process  of exploitation  such   as vibration, 

temperature, molature,   etc.,   Increases.   However,   the 

longevity  of nrvkwool   does not only depend on  Its  thickness 

and  strength of elementary   filaments, but  also  on  its 

chemical   composition (the  aold modulus),  methods of  ill «meat 
>ij>» t   mi fusto«'» 

formation,  content  of non-ltiamaai  aéalxtares. 

à higher content of the oxides Al^O-j and Sl02, 

125 kg/cu 

0.030 0.032 

0.044 0.040 

0.058 0.048 
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and also FeO, (up to  a certain lerel)  increases heat 

resistance of Irnrkwool.  The  firm of Jungers Verkstads ¿.B. 

and  others  Indicate   that  the  total  content  of SiOn + A1-0-. 

should not be  less  than  53   to  57% (using  the centrifugal 

method). 

Filament  not les3  than 4  to  7 microns  thick  can be 

generated   bj usual methods  of illamtat   formation 

(centrifugal,  centrifugal-blowing), Optimum packing made 

b7  these  methods ranges  from 90   to 110  kg/cu.a.  The heat 

conductivity Increases  with  softer or nor«  solid packing. 

This  dependence   is  shown graphical!/  in Fig.   l (according 

to  the Jüngers  Verkstads A.B.  firm's  figures  on irwrtwool 

generated  by the  centrifugal- roller method).  The higher 

solid  packing the less  the   so-called  angular  coefficient 

characterizing  dependence  of the  »Wtwool  heat conductivity 

on  temperature   in *ig.   2 (according to   the Jungers  Verkstads 

firm' s  figures; . 

In   order   to manufacture products   of  certain   shapes 

and  of specified  dimensions, aacfcwool   is  soaked «i*i   in 

cohesive  resins,  pldced  Into  a -aoulding installation  and 

is  treated  with  heat. 

Depending  on  the  properties of  resins used and on 

the  packing oi   »wwtwool  soaked wttfc resin  we  can get 

products  »1th different volume weights  and for various 

purposes. 
Nitral 
Kotkwool products are also obtained bj washing 

mintrat mesh 
»••kwool  placed  in lining materials:   metal  grtt»,  glass 
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Je 

i 
•H    O 
• O 
•H      • 

•tí   e 
O    H 
O     * 

Ü 

a) 
« 

|. 0040 

i 
i 
^ 0025 

  

••l   

/ 
1 
! 

'        Î 
1 

• 
' 

;       i      ; 
J i_ ... 4_. i    

!          1 
1_ 

KJO MO 

Qo'bêMHoJu See Kr I M 

Volume Weight,  kg/cu.m 

Pig.  1.    Dependence  of Heat Conductirity of 
Mineral Wools un Volume «eigut (centrifugal- 

roller fibre formation method) 
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S^SeS^SSíS:^ 
o««tt«CCi^öQö8§§S§§ §§§<§§§§§ 

Flg. 2. Dependence of Heat Conductirity of 
Mineral Wools on Temperature 

1. Volume weight =  45 kg/cu.m 
2. Ditto        = 70 kg/cu.m 
3. Ditto        ^  100 kg/cu.m 
4. Ditto        = 150 kg/cu.m 
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fibtr, waterproof paper, criapad cardboard and others. 

Brery year  the output of friable Caoc granular; 

îtakwool decreases because of  its  reaaking,  on  a growing 

scale, into  produots oí  various kinds. 

The  ratlc   of volumes  for  use  of friable (and granular) 

wool and ita products ia defined,   for example,  by   the 

following figure«- 

- in 19^3  the output of »««kwool in the USü was 

443 ou.« par one  million dollars'   cost of construction   and 

erection works,   including: 

friable  and granular re*kwool - 25.6  eu.m 

products   for construction  Industry - 252.1  cu.»; 

proQUcts   for equipment - 141.8 eu.m 

others " ^^ nu'm 

During  the  period from 1958  to 1967 the  production 

of slabs,  mats  and other products was an over 7-fold 

increase,   and   the output of friable «•*wool   for this 

period increaseri  by 25^. 

The  »FR&'s   output oí  slabs   and mats from 1958 up   to 

1964 increased by 242$, while   the  output of commercial 

raw «ukwool   increased by 42*. 
mtfttraf 

Besides, slabs and mats,  were producedjkaUj^and 

insulating cord. 

The  main   types of ¿•••¡J*001  products  for a  great 

number of  firms  are as follows: 

a)  Hará   slabs (lnclualng  acoustic ones)  1  x Ü.5 m  or 

~ >  fcport   aT^-n-er, Wads   A ß"   -  «.,   USSR,  1967 

", Census    aj   Manucures,    I95S-I964. 



1 i 1 • In aia«, 9 te 70 MI thick, «a* TO lu«« Mlgàt 

lfO   t© *X> kg/ cu.i; 

b)    •••mi • ka««  si aba 1UÜ M   thick,   ]  * u,^ •  or 
'tpê 

1   i   1  i  in  sit«,   »m»!   volua»   »eight   »<   to  1 Mí  kg, fu»«¡ 

c,   »oft   i ro.iuris   in   for*  oí   iati   stitched  with 

Various   lining.,   ha»««, «attresa«s ,   f• it,   cloth,   »ltl» 

volume   »elgM    t r¡ -     *'    t,-   ,H -    kg, cu.«. 

ûj  itoti««   .inri   ../: ìr.der.-.  tur   insulation of pipes  fro« 

I*   «œ  up   in   =11 ,.Tje ter ,   voluae  »tight   H»v>   to  ¿20  kg/ou,«. 

The   furt.r.fT  enlargement   oí   thr   v trlety   u 1' h «ut 

Insulating  product*»   If»   loi lowing  no»   tht next ««in 

tr and s'- 

il    creation  oí   ttui t l-Iayer   structures  «rid  struct «jrti 

ol   bif  sizes  capable   to  perfora  not   onlj  a     unction  of 

heat   Insulation   but   also a   function  of  space  division; 

b;   :> trennt henln*   of  seal-kauri  pruducts ( slabs  and 
• i aid 

•jkeàillJ   and  enlargement  of   a  variety   of  products   for 

pipe  insulation; 

c/   «anufacture   oi a greater  ranga of  acoustic 

products. 

Table 2 shows  the variety  and characteristics of 

•gakwool  products in  compliance  »ith  the USSK Standards. 

Dependence of heat conduction on   temperature  it 

represented for various produota  in Table I. 
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Chapter II 

ttçUol»£J ot VlSmooì Manufacturing 

!• R«* Material 

Maturai silicate and carbonate rock can serre as raw 

•attrlal for the Manufacturing of ••ekvools as »ell as the 

•••e «ateríais processed and which are b7-products in other 

Industries; ferrous and non-ferrous slags, cerimir ruèèit 

and rejections,etc. 

The main criterion determining the auap t (JblI i ty of 

raw «aterlal for producing retkwool Is the acia modulus 
mntrat 

•Mk" which is used to define the ratio of a silica and 

aluminla percentage to a percentage of calcium and magnesium 

oxides. 

According to the SU Standard the acid œodulus of 

»•akjreei: «rat not be less than 1.2, that is: 

S102 + A12Q3 

  ^ 1.2  (1) 

CaO + MgO 

Tet, rock muck and industrial by-products can rather 

aeldoa be used for produotion without any chemical admixtures 

io correct their oheaical composition. 

If the acid nuaber of source materials Is high 

carbonate rock Cdolomite, liaestone, doloaitleed lineatone 

and others) la added; If the acid number Is low acid rook 



muck, red and silicate brick rubble as well as ceramic 

rubble and others are added. 

ha*  -.,-,tPi-ial having a big acid modulus usually have 

a higher viscosity and a higher melting temperature, ¿till, 

tboutth the basalt acid modulus is much higher than that 

of -,'.:.¿i   lurnace slags, the yield (fluidity) ci both 

¿.Kirk«»* is the name at a temperature of 1320°C. Good yi^ld 

o:    i basalt molten mass at a temperature of IJUo to 132u'"C 

: „ ::ut to the presence of ferric oxides in basalt. 

:; •. • ;; j. t, diabase, gabbro, aiphJbol 1 te , syenite, 

per .... r : • • , trachyte, PHJ others belong to naturai raw 

utiiteri.il. !..-ivln¿; - ¿,..ner content of ferric oxides and 

alkali n.rtals *) 4ch ; re usually called fluxes. 

.<>tir:.7e :h-.iilcal compositions of raw rainerai 

«ateríais that can be used to manufacture »»tkwools are 
ft ft rat 

records.;   :n  fable ^ where  the most  typical   characteristics 

are  gi^en. 

iunp ra* material   can  be melted in cupola  furnaces. 

But  those ¡taterlala nut.  heving enough strength  to be melted 

in  cupola  furnaces  should be crushed (granulation, milling) 

up   to a  required  size   and can be  melted in  furnaces  of 

glass and cyclone   types. 

The universal  availability  of raw materials to 

produce jr»*kwool  was  favourable  to  the fact   that jr§«kwool* 
""""frai irnntrmt 

beoame predominant  among other  thernioinsulatlng materials 

in  the heavy  and  construction industries. 

The main oxides  determining the  quality  of a iusiwa 
mtti 

from which r^jskwool  is .obtainidf are  silica,  aluninia. 
bring 
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calcium and magnesium oxides. 

Silica is   always present  in »oekwool. Wool used 

in the construction  industry ia  obtained  from tuatmna mel-frs 

having a temperature  oi  1JO0  to   14ÜQ°C. 

As is  seen   fron Table 4,   the  content of the four main 

oxides ranges wi+bir,   considerable  limits.   Despite  it 

»»•^wool  produced meets   the  requirements  of the Standard. 

One  oi   the  moat   Important   characteristics  of a   fvsiaa 

is its viscosity   at   the moment   of  drawing  it  out   into 

filaments. 

If the  temperature of a fuaita  being extracted out  of 

a cupola furnace  does not exceed 1400°C   the viscosity 

required is  achieved by selecting a  chenic 1 coaposltion 

of the charge. 

Fig.  3 amará show graphs of the viscosity of thxee- 

conponent *••£•»* (si°2 
- AlgO^-CaO)   at the temperatures 

Of 14O0°C  and 15O0°C. 

In order  to oaloulate the viscosity of silicate  melts 

*«*l»ftj at  a  teaperature of 1400°C   the  following eapirioal 

f omul a is used: 

4,9 

\ K2 - 0.45 
poi» se       0*0 

C aO+Mgp+FeO+MiiO+TlOg+IUO+S 
K2 *   sio2>ii2o3 

«her«: Cao,MgO, Fed,  etc   - coa tent of corresponding oxides, 

in *. 
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Qt 

Fig. 3.    Tiecositj of Helta (im pois«) 

a.    at 1400ÜC 

b.    at 1500WC 



-¿Ö- 

.#?*<' 

Alia Ca 3 4¿
L*C a í. 

Altos Ca O AL, o s 

¿¿¿ib c* o *£¡ñ Ca O 

Fig. 4. Lifcits for Compositions with 

the Content of Si02 (in *): 

a. 35 

b. 40 

o. 45 

d. 50 

e. 55 

f. 60 
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tir.   4  YSK1¿  raprecents diagrams  worked out by 

'. r\rylin.?t one  giving possible  chemical  compositions of 

»•«kwool  with a  content  of  silica  of Jr-> ,4U ,45,50 , 55 and 

*V ;;,   and  with varying  contents  of   ^luminia,   calcium  and 

magnesium  oxides. 

¿irear,  crosshatcheu   ?. ¿ihin  a   triangle  indicate  a  range 

o^ possible  Jt/o«kwool   chemical   compositions.   In   the 

crossmatched  areas   are  drawn  curves   on   which   lie   composi- 

tions   of  i'HS&txa   enabling   to   obtain  x»*:kwsai >i41«n«Ji* 

2 microns   and  more   in  diameter   at   the   * using   temperature 

of 150U°C,   and  with   the  blowing oí   a   £MSí»AX¿Ií  by  over- 
'toh »'n    ,i ream 

heated   steam at   a  pressure   oï   ç..   to   7   atni, 

Knowing  the  chemical   composition  of   .llicate rock 

or  slag anu using  the  above mentioned dingr      J,   one 

can  determine,   with  a certain  degree  of  approximation,   an 

adaptability  of given  rock muck or   slag  for   the  manufacture 

of *»*k*oo.i». un   the   other  hand,  in   order to  produce   tihres 

xftjEkn*«l'¿iif*9Bt  3 microns  in  diameter and  with   a content 

cf  silica   of 4*>#,   any  point   in   the   crosshatched   part  of 

the  triangle  is   taken on   the   Himn*%t  dispersity   curre 

in  the  diagram (.Figv$).   Assume   that  we  choose  a  point on 
't i. 

the  curve  crossed  with  the  first  line  parallel   to   the base 

of the  triangle.   This point  corresponds  to  a  content of 

10% MgO,   10* Alo0     and  35* Ca0.   It   follows   that   the xwjck* rmntrat 

wool  chemical  composition  desired  will  be:   SiO,, -  45*, 

A1X'     - 10*, CaO  -  35* and MgO - 10%,   and the wool  acid 

modulus as follows: 

i 



S102 + A1203 

CaO * MgO 
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» 1,22 03) 

However,  while  calculating the  acid ¡aodulu;i on   the 

basis of the Tour -air. 'jxiôea U>tû2, A3rC-;» Caw and Mgü) , 

contarla < f v,;v- c-vl'.'<-v.: *ni'h .;--m io :>c tía? s cou aidei abJ 7 

lofi;,   :•.;»  •; "<r       ;:= t*3.Ti 1 -• -   t>vo-<• r •-?ij.re   0 ;"   the  charge   and 

over  tue  a v.-.. *-"    !   ¿Halm   * -.'   be   obtained,   arr not 
«f't 

always  t-jk»'i ir.4;,    or^lieratxon. 

If ra* í-ití-'.il   -.'is'f^«rí   í-'  prt-dt:~í"  *•«* wools V/vs   a 

higher oont«c-":  of   :•>:),  Mn*J, ¿^   and K«^),   it   i ;> expedient 

to use  the   acid modulus  found  In  the Standard   together 

with  the  »«titration  coefficient.  "Kg"  iWch la ratio  of  a 

percentage   of silicic   acid and aluminia  to  a percentage 

oí other ozid«3'. 
;iG-  +  Al^ 

h CaO+Mgü+K ^HapO+FaO-fMnO 

The  saturation coefficient for oharges  to be melted 

In a cupola  furnace  can  be 1.5  to 2. ^  can be eren more 

than 2 if chargea are «elted in bath or  cyclone furaaoes. 

Seleotion of raw materials and calculation of 

charges are made on  the basis of a  chemical composition 

found.  I»  choosing raw material and in calculating charges, 

it is neoeasarr to consider the individual lnfluenoe of a 

separate oxide orer  the characteristics of ¿mateas mtUs. 

and producta obtained from them. 



i higher content of silica favours to  increase 

a temperature'^v'iscosity^range Ca very valuable characteris- 

tic  especially  needed in  processing a  *»£*»*  by  centrifugal 

and centrifugal-blowing methods ;,   ^ »G leal  resistance 

of manufactured  fiianesi  and   to reduce   an  aptitude 

towards recrystallization. 

Alumina  as  well  as   silica increases  the viscosity 

of a  XMsftaa and,   simultaneously,   temperature  resistance 
Milt 

of »wtiwool produced;   for instance,  »•«kwool   frotn meltein 

kaolin  and  containing about   4 6* oluuilr'-i  endurer»   a  tempera- 

ture  up   to  1100°C   without   any  change  mt  plysical   charac- 
ul 

teristics whereas  usual  standard wool  begins  to noticeable 

change  its physical  characteristics  at   a  temperature 

of 600  to 700°C. 

Calcium  and magnesium  oxides  are   iluxee  reducing  the 

«elting point  of aluninosilicates. Howersr,   if a Ca0  content 

is  over 45* the viscosity of  fwiiwa» rises,  which  i3 

explained by orystallization  of a  two-caloiujn silicate 

2CaO-Si02. 

Svslsas containing  the   two-calcium silicate are  apt 
M«lrTs 

to  deoonposition when being oooled. Ferrous  and 

Manganese oxides (*e0 and MnO) reduce considerably  the 

viscosity of fvrtams* melh 

Sulilar is contained in *»**••« used to manufacture 
~ wefts 

Jtaafcwool, in ohealoal ooapounds such as ferrous sulfide, 
miner«! 

oaloiui and »anganese. The higher a oontent of sulfides 
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the leas chemical  resistance of »Mkwool. That la wfcjr 

the Standard  sets a  limit of 1.5* to  the oontent of 

suljBur  in »esàwooli 

2.  Calculation of the  charge 

From  the point of Tie* of production organisation, 

and  simple  exploitation  It   Is most adTlsable  to mnnufacture 

soak wo o Is t'ro ra an  one-component  charge,   that  Is   from rock 
mi"t'ot 

muc k of one deposit, or from one sia*. Hut such case¡ 

are rare. ketkwool«, is produced much oft mer from a two- 
l.nff öf 

component «h charge one component of which has an acid 

character, and another the main character. 

Many components complicate considerably the manufao- 

ture and are used In exceptional conditions. 

Below Is representee the simplest method of calculatlB| 

a two-component charge it a chemical composition Is designa- 

ted as shown in the given table. 

Toil? 5 

Charge 

Components 

Chemical Composition, in * Acid 

Mo dii< 
Siü2    al203    Fe203    C«0    MgU    R,,ü Calolna-^ 

tlOD 

Loss 

Let component S' k* fi C« M» B« n' *\ 

2nd component S' • A" *•• CM M •• Rtl n° "*ll 
Raekwool from 
M.wr» at 

these charge 

components   S A F c i 1 •B S 
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fot proportion oí   charge coapontnts neceasarr 

to obtain iHlfooi^of the  dtslrtd  «eld modulus  can bt 

calculated hjf   d#(,lf11n^  the   fullofinf  equations: 

l) (t) 
(CUII'jii'A   •   ( i'VII")   h" y 

(S)      2)  x  •  y   -   lüü,    «her*  K» 1ÜÜ 
Is a conversion 

lou- n ' 

factor  containing  «n   loienlraent   for calcination  losses of 

tbt  first  coapooent  (  n * ) ; 
1U0 

la  the same for  tbt second coaponent; K'V 
100- it 

X - portion of  the  first  coaponent   in the charge,%, 

j - portion of the  second component in  the charge,  *. 

Ixaaple: 

Cfaaalcal ooapoaltlon of charge  coaponcnts   

iqble  6 

Charge Chealcal   Coaposition,  In * 

Coapontnts 
¡>1C2     A1?

U3    F«o°i Ca0    MK° Others    Calcina- 

tion 

  ___ Loss 

Acid 

Modul Uf 

fitd Brick 

rubble 69.82 12,?      4.91    5.61 3.62 3.34 - 8.93 

Doloaiti- 

Btd liBa- 

stone 5.14    0.34      1.21    41.89 8.78 0.09    42.55        0.108 
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Let's assume  that »atkwool should hare the acid 
mintrat 

modulus M. =1.3. 

In order  to  define  in what proportion components 

should be  taken  to   compose a charge   it  is necessary  to 

introduce into formulas  4  and  5 relevant values: 
100 

1)    (69.82+12.7)  x+( 5.14+0.34)100-42.55  

(5.61+3.62)  x +(41.89+8.78) 
100 

-1.3; 

100-42.56 

2) x + y = 100 

On deciding the given system of equations *e get: 

x = 60* 

y  =  40* 

That is, in order  to obtain fro« components the  desired 

ohemical composition of xeikwool with the acid modulus 
mlnfraf 

Mk=1.3    the charge  must  contain:   60* of red brick and 40* 

of dolomitized limestone. 

The correctness of  calculations made may be checked 

by determining a chemical  composition of xtekwool   to be 

produced,. ( Table    7 ) 
Table    7 

Charge Conversion Chemical Composition, * 

Components    faotor Si02    A1203    Fe203    CaO    MgO Othen 

8 

Red brick 

rubble 

1 r 
100 

100 

loo- n' 

X 

100 

=0.60      41.87  7.61      2.93      3.33 2.17 2.00 
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Table  7 (cimi) 

6      7 8 

Dolomitieed y-L" T 

linieatone 100 
100 

100 

100- nM 

0.39.174=0.697    3.55   0.23      0.84      29.27 6.14 0.1 

Chea!cal 

coaposi- 

tion of 

aeekwool 
intntrat 

45.42 7.84      3.77 32.60    8.31  *. 
06 

No« we receire  the acid aodulus  by foravia 1: 

Ilk» - 
Si0o+Alo0., 

CaO+MgO 
45.42 +7.84 

32.60+8.31 
= 1.3 

The  above calculations are preliminar/ because only 

the main chealcal coapounda are taken into  aocount in  calcu- 

lating a charge composition. 

Calculation results  are usuali/ checked by Baking 

laboratory aelts of raw aaterlal and obtaining xeckwaal 
»unirli   ¿ibrtS 

ftlaaejut  froa a inaiai received. 
mttt 

In   order  to define  a  productivity possible when using 

chosen raw material, experimental aelts are made on 

industrial  installations  available,  siali ar to  those  which 

are being designed. 
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3» Methods of Obtaining g»gfa» Melts 

UHStCMs are  obtained by melting raw material   in 
Mtfti 

special furnaces. Currently employed methods of manufactur- 

ing jtifiikwools require a continuous inflow of mineral fusilli 

to  a   ftoiavffiX   formation unit.  Therefore   furnaces  used  for 
i.bre 

this kind   of production  are   of a  continuous   operation type. 

At present   the   following furnaces   are  used   to  manufacture 

XMkwool:   shaft   furnaces like  cupola ones,   bath  furnaces 
mmtrat 

like  glass   ones,   electric   furnaces,  cyclone   furnaces (now 

being assimilated;.  olag catchers  are used   to  produce 

»•«kwooli from  f l;;Ee-li qui d   metallurgical   sl<igs. 
m.ntrmt 

Cupola  furnaces 

At present   the main type of  furnaces used in  the USSR 

to melt raw material   i3  a  shaft or  cupola  furnace.   They   are 

practised   on a  large   scale   due to   a high coefficient 

of fuel heat  utilization,  a   big productivity,   small  dimensions, 

simple design,   lower  investments,   simple maintenance. 

Thanks  to  high   technical  characteristics  and  efficiency 

cupola furnaces  have   the advantage  over  furnaces  of other 

types especially   when   uslnp   lump materials not containing 

carbonate   ingredients,   e.g.   slags  and rock muck of volcanic 

origin, as  raw  materials. 

A cupola  furnace  consists of  two nain parts:   a hearth 

and a shaft with a spark extinguisher. 

Fuel   is burned and raw material is melted in  its 
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lower part,   the  hearth. The  highest temperatures are 

obtained here.   Therefore  the  hearth is  protected with a 

water   jacket.  Air   for  burning is   fed through   tuyeres. 

"  ****" ProQUCed  in  the  cupola furnace   flows  out of 

special  tapping  holes  cooled   with  water. 

The bottom   is made up of  two  folds   ?hich  open  downwards 

to facilitate dia^arging the   furnace. 

In  the   shaft  part  of a   furnace  the  charge  is being 
*'H combustion 

heated and  melted by  txugfcxriig heat' »«/products    that 
exchanging 

go up. 

Above   the  filling opening,  the shaft turns into a 

pipe  outletting  end products  into   the atmosphere. 

Big* 12X  !«•« trapelata*« ni g** ««up«* «it àtatxt**« 

**•• ta * nr*»!* fur«««. 

*B n¿  t^ * tnptntufff »f artirtai u* grstv 

xrsjecffttrcijrx 

The spark extinguisher   is  assigned   to  catch red hot 

particles of raw  material  and fuel  being taken   away  with 

flue  gases.  Particles  are caught  due to  a  sharp change in 

the direction of  passing flue gases when   they  enter  the 

spark  extinguisher,  and due   to  their losses  in  speed In 

its widening part. 

It  Is   desirable   to  divide  the  cupola furnace  into  five 

zones  from  top  to bottom to   facilitate'the consideration 

of its  processes( SPP   Fig 5 ). 

I - heating  zone; 
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§ê §0 70 SO SO fö »O 20 tO Q     JoÖ    lOOO   iSOO      I" 
Code/**co«^e eaJoSS°¡o      TtMíte/OífJypa 0°¿ 

Content of gasas,   %      Temperature,°C 

Fig.   5.    Distribution of Temperatures 
and Contents of Gases  in Zones of 

the Cupola Furnace. 

t    and t     - temperatures of materials 
a g 

and gases respectively 
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II - melting zone; 

III - reduction  zone of the bed charge; 

IV - oxygen zone of the bed charge; 

V-  ****•»• overheating zone,  the  hearth. 

The   following processes occur in   the gas medium. 

Air supplied  for burning  through  tuyers (in the graph,   the 

inlet corresponds to   the  line  dividing  zones IV and V) 

meets incandescent fuel  and is  heated.   Atmospheric oxygen 

reacts with the  carbon of the  fuel. 

The  reaction of  the  fuel burning  in a layer results in 

obtaining at  the  first stage CO    as  well  as CO.  The 

presence  of free oxygen allows  for CO   to bum in C0o,   the 

combustion procesa being so rapid  that,  at  this stage  of 

burning,   it Is  impossible  to fix  the   availability of Cü  in 

combustion products  in carrying  out gas analyses by 

ordinary methods. Dassing gases  lose   their oxygen,  and 

a deoxidating reaction  starts:   oarbon   in  the coke reaoting 

with the  formerly received carbon dioxide,   forms oarbonic 

monoxide.  The  higher  a temperature of  the medium   the quioker 

the reduction process. 

The   following processes ocour in   the  zones. 

Zona V is  located lower than  the   tuyer belt - fro« it 

up  to the hearth.  The  presence of free  oxygen iupplled 

with air  through tuyeres permits  to maintain the •xldielag 

capacity  of the medium In  its upper part.  H«rê,   the we4 

charge coke burna intensively.  The exidlziog capacity «f 

the medium le leas below,  and la »qual   to  mero at a level 
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ef the feting s. 

Carbonic monoxide is  absent in the upper part of the 

zone,  it  appears only in the Diddle zone and at its end, 

its  content is   the highest  at the hearth. The medium in 

this  zone has a  high  temperature  close   to a maximum because 

heat  is consumed here only  to cover thermal  lossas  through 

the  side «alls  and the hearth,  and also  to heat a  little 

the   fusiaiY melt. 

Zone IV Is  located abore the tuyere belt-from  the 

tuyere axis up  to a conventional  line  where,  praotioally, 

a content of free oxygen is equal  to  zero. 

There is an oxidising medium in   this zone as   in the 

upper part of zone V,  and  the combustion of coke is intensive 

here. 

The reaction of carbon burning in the oxygen medium 

oan be practically calculated as  follows: 

C + 02 «C02 •  97650 oil/mole (4) 

This reaotlon proceeds in giving off all heat  that can 

be generated by burning carbon.  The content of oxygen in 

the  zone  decreases while moving upwards, and the  content 

of CO- rises. At  the  end of the   zone   the content of oxygen 

is practically  equal   to zero, a  temperature  reaches ita 

maximum,  and CO  begins to  appear in small quantities. 

A shape of  the  oxygen   zone   depends on  the fuel quality, 

size e of Its lumps and temperature of  the medium.  The 

higher the reaotlon capability of fuel lumps the  qujpler tat 
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combustion reaction and  the narrower the oxygen zone. 

The oxygen   zone is considered equal to 5-6 diameters of 

an average   coke lump. 

Zone III is  located above the oxygen zone conventional 

line,  up to   the top of the bed charge. 

A  deoxidating reaction la developped in  the reduction 

zone: 

C  + C02 = 2CO -38790 cal/mole        (9) 

This reaction proceeds with taking away heat,   and as 

a result of  it temperatures  in  zone III are a  little lower 

compared to   those in zone IV. 

The higher the amount of C02 passing into  CO (   and 

the latter  depends in its turn  on  two factors:   fuel   reaction 

capability  and sizes of  fuel   lumps)   the bigger  a  tempera- 

ture decrease for ootnbustlon  products in  zone  III. 

The fuel  reaction  capability m etri e  a capability  of 

fuel to regenerate  the  formerly produced carbon  dioxide 

Into carbonic monoxide according to reaction formula (^). 

This reaotion decreases   the heat efficiency of a  cupola 

furnace by reducing the   fuel   combustión coefficient. 

CO-to-C02    ratio ranges   from 0.6 to O.O5  in  the end 

èf the bed charge,  depending  on an  air temperature  and 

intensity of  its supply.   The  aore  Intensive air supply the 

less this ratio, but at  a higher heating temperature  it 

goes up  too. 

Dr. Mariyenbajch L.M.  advises that the oupola fuel 

should have a low reaotion capability, within a range of 
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15 to  20$,  and besides - should meet the  following 

requirements: 

1. Must have   such  a mechanical  strength   that could 

withstand strains   in coke when being transported, 

charged into  the   shaft  of the   furnace,   and also because 

of the pressure of a chargs  column  in the cupola furnace 

itself; 

2. Be   thermostable,  that  is not to   crack   at high 

temperatures. 

3. Contain  sulfur  not more than 1.5*. 

4. Contain cinders within a range  of 8  to 9%. 

5. Meet  the   condition  that the ratio between   the 

furnace diameter  and sizes of coke lumps  to  provide  for 

blowing and  atmospheric  oxygen for getting to   the centre 

of the cupola furnace,   Is a3   follows: 

Dg* (10*12)   dj,. Ce) 

Approximate   dependence  between the   furnace diameter 

and sizes of fuel lumps is given  below: 

Furnace Diaaeter  in Light Dgf    mm 

750 

1000 

1250 

Recommended Sige of 
Fuel Lumps d^ ,mm 

60 -  75 

00   - 100 

100- 125 

Onsorted coke chocked with  fines Bust not be  used. 

Use of such ooke results in  uneven fuel  combustion  because 

of am unproportional gas flow through   che furnaoe  profila. 

•M 
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6. Contain moisture not exceeding 3-4*. 

7. Contain volatile matterà within a rang« of 1  to 

1.25*. 

Coke  filled into the  cupola furnace getting  to the 

high temperature zone, loses its volatile matters. They go 

upwards  and burn over the   charge  surface. Heat from their 

combustion  is  not used.   In   addition,   emission of volatile 

matters  is  favourable  to   coke porosity  which results  in 

a higher   coke   reaction capability, i.e.  In   deteriorating 

its  quality aa  a cupola  fuel. 

8. Contain carbon not  less   than   85-90%.  The  carbon 

content   defines  the   calorific power wh ' < h   depend.«?,  in 

its  turn,     on   a content of  cinders,  sulfur   and volatile 

matters  in  fuel. The calorific  power   desired in  good cupola 

ooke ranges from 6800   to   7200 C-a/kg. 

Zone   II     is located  directly above the bed charge. 

Incandescent  combustion  products escaping from the bed 

charge get into touch with  fuel   particles and impart  them 

heat necessary  to melt,  ^ince the speed of  a C02   deoxidatioa 

reaction   depends on   temperature,  the  process of CO 

formation   in   the melting   zone slows down and ends  at  a 

temperature of 725 to  750°C. 

Special   attention should be payed to a height of  the 

bed charge.   In  melting a  bed charge level  should  be 

constant   and  such that combustion products   passing fro« 

the  bed  charge  into  the melting  zone  should have  a toaxiaua 
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tasjperature and a mlnieum aaount of carbonic monoxides. A 

higher  bid charge   lev«!   enables  to:   widen   the reaction 

«me,   increase  au  CO  amount   In   combustion   products, 

reduce   their   temperature   in   the  melting  «one  end,   therefore, 

the  output  of  a cupola   furnace,   and   increase  heat   losses 

with  chemical   incomplete   combustion.   Such   an   Increase 

of  the   level   occurs  In  cime of  extending the  sise of a fuel 

»action  of the bed  charge,  and  of using very Mg coke 

lumps.   A periodical   change  oí   the  output   of a   furnace  is 

the main factor  In  high  coke   consumption.     In  order  to 

stabilize melting   processes  it  is necessary   to 

miniaiee the  beri  charge   fuel   section  in   aUe. 

In  lowering   the bed  charge  level   na  against  the  optimum 

one,  at  first the   output   lacreases  a bit but  later on, 

«ben   some unaaltei  raw   luaps   appear  in  sight  of tuyers, 

.siting U   stopped   and     "bear"   1.   formed.   0n   finding out 

in good  time   signa   of  a   lower   bed  charge   ^tel,   it   la 

possible to   remedy  the   situation by  filling an  extra coke 

portion, a  so-called "overfill",  into  the  cupola furnace. 

Orerfills r ist. be  used   only  on emergency.  They  cannot be 

recommended  as a  constant preventive means  since use of 

overfills «ithout  any  «eed gives a rise   to the bed 

charge level, with all   ensuing consequences:   coke 

overheating ( and  its overconsumption)  and decrease  in 

the output. 

In observing the  technological requirements towards 
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»«» M tart al   M*  «»II« («ttftlitf »   f»ettttftft*t  e««f»altlM 

•to.), ti* it* oaarg« l«v«2 it •taiiltaai if m%m%im§ 

eerreetly the ratio ef r«* te fuel  eeaaaaaat« la  th« 

bed charft 

i0B»   I       It    ]OC«t«d   betMM    til«   MltlBf   »«O«   «Od   11« 

apper chura«   l»»«1 .   la  tal« eeae aeet e*ehe»ie eooifi 

h«t«eea  oeha  ro»bu«tton  produits  «od   tht e h arg«  betag 

filled.  Hi«  cospeaitien of coebuattea  producta  ta   tali 

changea beeauae  •olitili »attera  ara  aattted  fro«  oak« 

••lag •••tad,  aolatare  la »arortaad out of re» «atarial 

end cok«,  and gealfora eoapooaate  art   Ubaratad. 

futi  volatil»  «attara •• »ali   aa carassio  »oooilda 

aura prlaelpailj  »aa«  tbay coa«  out  osto  ine cfcarg« «wfaa« 

bao»uà« of  ta»  preaenc« of «taoepherlc  oxygen  fad  tarea** 

th«  fining opening. 

Heat obtained   la  ta« capala   furnace  la  apaat, 

eokt batag burnt,   to  he«*t   rae aatarlal   and  te  pro duo a a 

•laerel  ffaaiea -  »hlch  la  ine «ala  pmrpoea of  th« 

entire oiipela proceea,  it 1» alae   apaat ea unavoidable 

heat leeaee'.   «lia  «atar to cool   the  farnaoe,  late  th« 

asblent aadlaa,  alta «scapio* gaeea,  and alia  ftiel 

producta Inooarpletelr burnt. 

Baa aatarlal  oaa be di Tided lato  the  folloelng tu 

groapa fro« the  point of vie» of cupola preoaaaaas 

l) Ra» Mtai-lal aet eontalalag carbonate ooarpoaaata 

and «ola tura and for tala raaeon aot requiring addi t lea al 
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|)   Ü.. MttfUl   iMtilllM   ••!•%«• ••« €•»*•••*• 

•.t. ••«   rt^irlil  •i«tl.Ml  h«t c«««|>tUt   %« 

T.*.ri.,   tbt »IH«« «à   te «.*•*••• »r^«»- *»• 

typ*  Lei««.,   fr  «-»*•. «*l •  "W •   »•••f*. 

It   .-I«   b. .#r«  o..*#.l#«t   •*   -Util*   tût   *••!  • 

.,.«••.   ta  th.   t„.«l.   fur.«c.  b.t...»   co.b«.tlao   pr.<*«U 

«l«  r.. ..t.M.l   int.  t»   .UM». Tb.   ftr.t   .fit ti 

».UM   tb.  ohTf   fro.  •   tMpT.tur.  .t   «fctch   M  U 

fllltd   into   th.   furi»....   up  to   th.  ••Hl««   pol. ti   th. 

*.coed  .ff»   t* «.Ititi   r.. ..t.rl.l   mé  0*.rb..tUt 

m.   mi.«   fro. th.   ••Iti.« pot.l  up   to .   U9«r.t»*«  it 

»fcich  th.  t«ttâl i,,-',i   lbt  furn,ct* 

It  l/p—iM.   to -It   r.« ..t.rt.l   o.lr   tb.r.   *•» 

••ko oo.bu.tloo product.  h.*.   •  t,.p.r.tmr. biftMr   tb« 

t*.  l.iti.1   t..p.r.tuf   for .«Itiac   r.. • •t.rl.l. 

• wi«  «#   «Ka   taae.r.tur.   of oo«b«itl©8 ••Itiai t* l«po».iblt tr  tb.  t..p.r.*«* 
4   -.,».*   th*   t..oor.turt   of r«. a.t.rl.1 product, do«. Bot  «icioo   tuo   *••?•*••* 

btiBf ..lttd. 

Th«, ID ord.r I. Mit r.. «t.rl.l   «< to .~r.«t 

tk. tag»« produo.d. th. h..t  of oo«..t 1.. product. 

i- .« »Kit*  * riait fro« tb.ir .»ii.ii. ... b.  coosu.«á,  o.lj »itblo  . ron«« "-«- 

«,« - » ••«•>>* tur«    t*   «t •biob tb.jr %Mp.r«tur.    t,    to • %mmfrm%urm     *B 
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Hit* tit Ml timi «MM» mi *i>iek !• tîWt • 

IMIN kl«k#f tk*Ä tk#  !•!«•!  ft» ••tifi»! Mill»« 

t«t  «•   eilcyJilt  •!»•*   #•««»*   *»f  ||it#i   **n  ** 

«»tilín» i  l»f   tttlftft   tilt   fc#»t   ••tttfé   If»«  burnì«c  1   kg «f 

cok« provi4«4  th«t   r«o ««ttri«!  $*••••• i«to  tho ••Itili 

toc*   k«»t«i   «t   lo   tfe«   MilUf   l««»«r«tuf#   t|    #   «IH»    that 

II $•  •»•rh»*t#<t  up   to     tj     #t   »fclrlt  th«   «»•,• •>•   *•«*••  ti 

f*jta«t.  Ih is »«lu»  li  riilii   •p#c*f'l€   iutlbiMtjr   «4 

it «••!«»•<!  *  i#tt«r ••"  .*n»:i   ti tale«!»!«« t>r   »M 

folle via*  formilo: 

P- 
OPìI-,-'-,,)---; 

m • t jff- »') MI    U) ? 

(t) 

fc*y 1  k§ of  cok« 

o*«r«:   tìf    - 

C 

lo««»«t  oporutia* h»-»t po*«r «f roo • •ttrfol» 

la C«l, k« 

- feoot  lo»s«i  âu<e   to  ttioolcoi   tncoapl«tO 

ooobustlon,   in   * 

- ouMtnt   fe»«t   lo»««»  mné h«ot er-»poit«i «iti 

roo li n*í   «ot«r ,   io *• 

•    luttât  h««t   to  «i«lt   roo ««torlol ,   in  <<ol/kg. 

- «vor««« h«*t  c«i>«cl tjr  of  »   !••,*••»     «i'M-^ 

- coofflelont   rh*»r»ct»rl«lnj|  • 'J*içr«e  wf 4teoi> 

peiitloa  of carbonato» In   ra» «otorini   li 

th« Mit In« «on« 



••Trottet«» rpntiiMí »ft *•• • •tari«! fi* 

In  lata  («nul«, ti»» • *»**•«•» t*a)par«ura of «•• 

»«a 1«  a cupo 1.1 proctÄB  i*»»tr  «onerata o«* IH»M»I 

|t • *•!*•  rfi4€tlr*Ujr  U»art«Mt  a*¿ la M«*!   •»  »«•*»* 

|ê|OftC     in ordinary «not  hot/   MaatU«;   .»ctual   tworaWt* 

•f eoajtoatlon rrodwriii    tR    .1  «Mch  thajr  I«»«   tr-a 

a»lttnr   roña   «he   f.»»   H   th*   Ul M-il   t»»Ptratura   for 

agnini  tarn  «.-¡tari«!     t^,     iocra»*.a».   Tb* owra     t,     tfe« 

fcf.'J»tr     tf    .   ««<!   tharaf^r»   th*   !*•»   **"   taarar-itura 
n * 

«Uffar«*-«'     «^V     lB  ordtr   t0  •ll°*  tnT  ProiucMo* 

of  .«   ••••»«   --      ;   l't   ornara   •»«   for   H*  tranaftr   to a 

•ài»»»««.        r«   Mo«   WH»   ai IH   th*   opti»««  »laccai ty    f#r 

niasMt   • -tr.tion,  tf     sbottld  net   aicaad     t;.       *•»   ?**>   t® 
# »«* 
*•« 

.»ft-i.ltrinr   tr.•  «boaa-awttlo«»)« oaa eat arriva   *t 

Ifca   fol lo«la*  •-«>•«.• îuaionaî 

aj   ir   r«a ««.tarlai  tuviu a feti» Ulttal  tialtlfif 

tftoaratur*   1»  «*•«*.   «*•   -*»«*•*   öf   httl   to  bt   ttitá   t§ 

•«It   r** ««tarili   *n«  to  otarda«   th*  |^li   4*craaaai 

(tàa   **ìt*a •«  *    *« Scoiti   la«*   »   and  rartatalf 

th*   apaeifte   fw^ttoil t ty  of   aweh  fa« ««tarlai   «•or«a)««i 

toa.   i» artéltta«,  tN »«taut   ai  a  <t»»oU fumata «-»Pi 

•a «ali. 



»•I Ml 

i) tf ft« «at«Ft«l containlnr mrbonat» rospontntn 

ta ttaai tha ipaelfto  fusibility  of r#« a»t«ri#l ir§j»at 

mé  by tfc# •«/,   th«   lati m  dag*«« of  4troip«itt!§» of 

§«r»©«»t«  ro»ftoa«nts   in tha fa» »«tarlai  hait la/  «aat 

tha  qttl^kaf.  »   portion of  haat   in th« ttHifti» ton« that 

ooald ba  uaad  fur »alunit  i« apant  to  daca»fo»a 

•ar»oa«t«s. 

For   usa  purpo-.-«»   it   »oul^   br »ora  <"oiiaar«lan t   to 

múltf a   Itttl«   for«u:.» f t.i  4.~ftn«   th« »naciftc   futtvtlttf 

af raa «atarla! ,  aa   #ollo»a: 

?QUi 1 
H* \ t.   t 
100 ) i, 

i 
Tha  following changas wf aada  In ta«  forami a;  thara 

•aa ad4«d eoafflclant   i/ taking  into  aceouat fcaat  lotaaa 

«it» g.itaa aacapîng   through  th«   tap holta.   The valwa 

©f   tha  coefficient      U   daj»«nds  on *   tip hola dl«aatar, 

gaa  praaaurt  and  taaparatur« m%   th«   haarth,      y  »1 

(usual   tapping  hoi*»»     «f   tap holt   llnatters  »r§   »«all , 

th«  fisi»« oce^pyln»'   «11,   or  siaoat   all,   th«  »actional 

ara*. 

Th«      y     »alu#   should  b§  calcul«tad   If  it   ta 

•acaaaary  t« uta apaoial   tap hoi*» «1th a  big »actional 

araa for utlllalng  tha hast of combustion  producta to 



• fei* ummrtm. .1 ü« ftff « *• «*• 

1%trt  «r» »•• *•!*••   in  far««In tii   t|     - ••»I«« 

MM»«tiir« •* •»»«*   »»• ft^w   li Proéll€ti*  •»* *•    * ***** 

r.tuff  of  c»«fc««tlo»   t»red«c«i ••cuplftf   fro«  tti« «Him 

•M«,   u   ü connut•••Ujr   «qu*.   •© «**•  UttUi   r«* 

Mt«rl«l   MltU«  l»«t*#r<,tyr#:      tft  .   t?   .      ««   •«**!*• 

h-M - i kd t,   -  tj «  t\ «   t0*   thtrtfor« 

toltoli It*  V- 

Tht   inni*]  »titilli   «••ptr.tttF»   t2 »»ta« tanti   te  tuf 

•.»!•!»•  t«p.r.t.n     tj,   t«.  tP«lfi*   fu.Ibilltjr   i»  •««•! 

for th# «miiuit of tfe« ehmwf in tht htitiei •©••» •• 

•«.  don.   for   tfc. Mlttn«   •««••  •>»»••  ctft fe# h**%êÛ hf 

combustion product!  tiiUiá fro« bvrtiu     i *• •* «**•* 

ffeli  tonral*  t» ••   folio««: 

P- 
M» l1    na      100 / t, 

lo; 

f-- 
«•owl of •  ch.rgt <o b« k.ot.a 1«  toi kootlM 

«M* »/ toiUl 1 k«    of cok«, 1« • (. 
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%9a    m   «•«••roWO   tf   CO«OUtttOfl 

fro« tko ho o tir»*  «OR»,  ta *C. 

C^   - •••fogo koottiM ripicH;  of  tho ckojrgo, U 

Cal/kg ttC 

|v    -   t»«p*f*tur« »î  • ekorg* botag fill té  Ul« Ut 

cupola  fwrmoco»   ta    C . 

Q*  - h»t* co»unapt te«  t« vwporlM a« t sturo, U Cal/fcg, 

Proportion   of aotort«.t  eoatolttod   lt.   •  Ph*rgo   It 

it flood  fey   forailo  1^   »inct   it   ofcoaa  »h«!   oaouat  oí  roo 

•Otorl.w   i»   lo   fco   toltoti   p#r     !   kg  of  c-oko,   «a<t   tfeaa 

»„•|r*lf   Lo.   (Miowftt   of   »  ekorgt   lo   bo   hootod   ir   tko 

koollftii twit by bum tuie  i  kg of coi»  i« o 4 IM«   to tk« rg* 

•«Itrlal   fttolblUtt   polu*  «ft»  il   k¿  of   «"ok«;. 

I«$  eréor  to   dot orsino  «hothar  hoot   |.wc-ooit«§ !•!• 

tkO   kOOttlg    WD*    Oitft    ru«t»Uitt Ì0A    product«    1*    0«fftOtfgit    tt 

»robot   tko  -.'h«rgo,   to   roo)»vo  «oloturo   fro«  tt  me  tt 

«oeospooo  carbonato»,   it   to aa««««aff   to  tool«» tquatto« 

D 1»  ro|or«i ottto  t    . 

A» o rulo,  boot i>ro«oo«t«i fro« tho «oltlog tato  tko 

kootloc  oofio   !•  «oro  tkas  «cough  te  hoot  a»  tho    borgo 

(roo ••tortai   «o«i   fool),   t«   roo»*»  sol «turo,   to   4ocoaf*o«i 

eorbotmt**   em%mtn»A   io   roo «otorlol .   mná   to   oubtl««t« 

volitilo  aottoro   fro«  cok»,   for   thin  rooooi   tho   toaforotuft 

of coabu.ition  ^roúaett oooopltig out of  tko koattag •«•« 

t tt •!••/. btgk -  »)   te  mo0c# 



• !•»«•«•   • •*§*§ 

aftotit  mi»« 
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Miad that • blgtwr ehorgt lavai, i.t. 

artificial widoaing of the hooting 

MU«  ovar that   required  to  heat   tht 

«karg«i «il 1 not   roduc« th«  teaiptratur« 

Of  eo«buatloii  products «scaping 

fr©«  th« cupel«   furnwci.   It   Is  cltarly 

ill it« trat« ri  io  ri*, él. 1e«p«r«turta 

OÍ   tht  ahorno   **nú   naso«  approoch   «««eh 

oth#r  practically   *»t  « holftM   Hj. 

à liightr r.h«r*i«   lavai  *"»<>»   to  ine1"»*»" 

lng hfight H?     •hor* hoat  oxch««a 

IHttifl   tht   t*a   ••<1iu« *ad   th«  ehor§«   ii 

%m  mwci  «boomt.   Tht ph-rir»   coo*ot 

ob »orb all   th»   h«ot  iroa coabustiaa 

producta,  for   th.    cr*rta  haa«   capacttf 

lo  !«•• «*••  «•   a«*wat oí »«At  I« 

oMtMUti «r**««ta. 

«•• lot na ««•ol««r  ti» atti í#«t#ri •« •**«* éa?a*i 

tío  «too«  ta **••«  »*  rat ••tart»!   l«•!>••  I« ••**   **••  •• 

to mrlHt  ta«  !•#••• 

ffco  oioor   th»  «o.. tri.-   ««tía« • '  *••  ••«•'»••   •*•  «•••*•» 

Ho hoatta* *•-•*•»•  th»r«   »•> • *•'••*   wrrwi,  »»'«* 

o*!»» Mat  aoaMftft  I»  »fft»«»«. Mr  ••*• *«»«••  ••*• •' 



«§i» 

lottr lrtrtl of 
atltin« »out 

Plf •   «i.     ¡'U(.riB of ll9m%  tmc 
ti.« Cfttrft ¿ittttne Sont. 

hangt %m 

I.   , lArgt 

t.   IMM 
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ntii ftetf ra» MttrtaX» a enarga naif»* *ajr •« 

Uwr - 1«  proportion   to UMS of ra» «attrlal  lu.na. 

!>«, Mttrlal  rtturda  heating  «od aelting of raw material 

»et only  b.cust  it   requires  ai»   additional  h.at  consumption 

b„t also because .eist ..pours  produced   In  the beginning 

•f h,.tifif   and carbon dtoslda  ..ltted,   «hen carbonati« io 

IHt tod of heating  art decomposed and  rat material   is 

„Had,  procttd  fro.  the centre of a  lu.P  to its  periphery, 

towards  a  heat   flow.  When h,ated, they  carry  so«e portion 

of the heat  retarding thereby   the heating oí  the central 

part of a  ra* luap. 

That   is «hy   ra* material   containing carbonate 

exponents   is  reco.-ended   to  be  filled   in  for» of  smallar 

fractions   than   r«.  materiel  not  containing carbonates,  or 

to increase  n r.btrr.e  height. 

Molature  being   ¡resent   in  ra* ««terial   as  «ell   as 

in fuel,   It  13  necessity   to   Increase   the  charge  height  in the 

eupol«   furnace,   other  equal   conditions   bein« equal. 

Aaount oi   alr_for_burnlng.    lhe   «»ount of air being 

raised,   the amount   of combustion products in  the   furnace 

«ad»  therefore,   their movement   in regard  to  raw 

•atari .1   increase,   «n  Increase  in  the   speed of H  heat 

carrier   leads,   to  a certain  degree,   to   a higher heat 

transfer  coefficient, and  for  this  reason,  to accélérât« 

heating «nd «elting af raw aaterial. 
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If tata ting and «el ting are retarded, the 

of «tr for burning is reduced. 

Pnlformlty of charge luaps.    Combuetioa products 

moving upwards pasa  through a charge layer Baking thair 

«ay between raw luaps. The value of these ways and their 

eharaoter  depend on  the  arrangeaient of lumps  In  regard  to 

each other, on  the  amount   of  free,  unoccupied by  raw 

•aterial,   space  and on  the  amount of voids  formed. 

A  wrong opinion Is widespread concerning a dependenca 

of the  total void volume  on  aiaes of charge  material 

lumps.  The  volume of voids  depends on a charge  packing 

degree,  i.e.  laying of a  charge, but not on  sizes of 

lumps. 

Surreys of the volume of voids in a charge  containing 

lumps of irregular shape have shown that W^.JMMWJXIS no- 

ticeably reduced if the  difference in  sizes  of lumps to 

be mixed  is  considerable.  But  if  this difference  Is not 

great,  naaaaa even  increasea a bit  sometimes. 
voids 

It  If known  that an  admixture,  for example, of only 

10* of carbon dust in a  fraction  of 1+4 mm will  rise 

severs!   times  the  resistance  of a  layer,  the height and 

the  air  inflow  speed being  the  same.  An attempt  to raise 

air  supply results in  such cases  In carrying all   the dust 

and partially  fuel   fines  out  of the layer,   this  can 

always be observed  in forced procedures.  Thus,   sizes of 

granules  in a charge being more equal  to each other, 

it is easier to attain  the  stationary performance of a 

furnace, and therefore its higher efficiency. 
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Working with fractionated chargea provides for 
On 

simultaneous  filling of only one  fraction of raw material 

and  fuel   to be  used.   Fractions being different,   they 

should be  alternated and not be  used  simultaneously. 

researches  carried out by  various authors have   shown 

that  gas  permeability of materials  comparatively  a  little 

depends on   the  character of lump  surfaces since  the 

influence  of  the  latter  is insignificant in  comparison 

with  the  resistance  of a  charge  layer. 

However,  reducing  the  average  size of lumps  in  a 

charge will   increase   to  a certain  extent its  total  resis- 

tance,   ior  even *««*• being  retained,   the friction  surface, 

the number  of  t*rs*  and  the number  of gas  jets per  unit 
r fvtfu ttons 

of a  way  length will   increase. 

The  output_of a  cupola  furnace    can be determined 

by  the following generally used  formula: 

n = 
V 

K  L 
—  100 3 li) 

«here:    [~| 

V 

K 

L 

- furnace output, in kg/hr 

- air consumption per hour, in cu.m/hr 

- coke consumption coefficient, in #. 

- rated consumption of air necessary to burn 

1 kg of coke, in cu.m/hr. 

In order to use this formula the value of air consuon- 

ile« V should be defined taking into account the efficiency 



1 
of blasting devices ar.1  providing  that  air  from  50  to 

70  cu.tn/min is to be  supplied per each  square metre of 

the  cros3 section  of a   cupola shaft. 

The output of a cupola  furnace is  directly proportional 

to   the  amount of air  supplied for  burning and therefore 

to  the amount of coke   to be burnt. 

The value of rated  consumption of  air  necessary   to burn 

1 kg of  coke  is easily   determined regarding a  coke 

chemical  composition by  the  formulas generally used in 

heat  engineering. 

The  following formula  could be advised   for approximate 

calculations: 

H - cu.m/kg (12) 
1000 

I*g* l£x UintgXMM Ux ÉMtmmtMtBg *p**±£tx ivitfc*ït*r »< 

WKW wttMTtmk »* xmrnkm vcittvg pvtxtc* 

The coke  consumption coefficient    K    is taken on 

the basis of practical   dato   and ranges   from  1^  to  40% in 

relation  to  the quality of raw material,  fuel  and cupola 

procedure. 
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Rated coke consumption ia inverati/ proportional 

to the rated output of a cupola furnace, being a quantity 

factor of its performance.  The  rated output characterises 

a cupola process from a qualitative side,  i.e.  how 

rationally heat obtained from coke burning is used. 

The rated output of a cupola furnace,  or as  it was 

called above - raw material   specific fusibility  "p",  depende 

on a chemical composition of raw material,  its melting 

temperature and its melting procedure as well. 

On  the basis of  the above - said: 
100 

K =   
P 

Making a substitution in formula It *• reoeive: 

n. —L- P cito 
L 

The output of a furnace is direotly proportional to 

the coke oonaumption    -j~ and to the specific fusibility 

P • 
The specifio fusibility of raw material oan be 

determined by using curve» Cin Fig. If) calculated by 

fonala to. Below are given values that were taken ÌM 

calculations:  they were obtained as a result of the 

prooeaaing of balance  tests of oupola furnaces 1250 mm 

in diameter carried out by  the  Institute •Teploproyekt" 

("Heat Project") during the period from 1955 to 1961: 

Q| .6800 Cal/kgj q3«»*î ^ - 15**» »-75 Cal/kg; 

I 



1 
-55- 

*i% 

so    zoo   ¡so goo ¿so  900   sST 

fig. 7« Nomogram for Determining Sp te if io 

Fusibility of Raw Material at 

Different Melting Temperatures. 
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Mat (1*0.000» t') Cal/kg eC| f-li  U«0,5iE^| 

50|100il9()}iOüj»o Cul/kg oí fusion;  t^lfW^i  tj»i450^i 

tf - tf  «   *>0°C;     t^.20°C;     tj  -900;   1000; 1100 jiauO^C. 

The »bovt-plvtn method  permita  to  determine tht 

output  oí   a  furnacr  in  relution  to n  chemical   eotpoaiUoa 

of m« ««terl.il   nno  its  initial  ifHtnr, temperature. 

Curves   In  Klg.  1#  sho*   that   the   output   of  a  furnace 

Is higher  ii   the   lnltl.il  «citing temperature and the 

content ui   CM:cium una magnesium carbonates In ram 

material «re lower. 

1.  Determina  the  output  oi   a fumtice  12*0  mm In 

diameter op*-r;»tin^  «Atfc blast-furnuca   alara having  the 
en 

initial   melting   tompi-rnt^rp   oí   t|  «10^U°C;   fuel   la coki} 

çP «6800 Cal, k<r.;   rwted  ;ilr   ron:>umptlon U  p«r  1   sq.m 

©f  the hearth .   **!   cu.m/min. 

a) Specific   fusibility of ra* material   is determino^. 

In  the   fueJMlit/  nomogrm (Fi*. Tè), J ^fc being equal 

to «ero (slag without  r.irbonate  components,,  p    »ill  be 

5.6  ka/kg  coke. 

b) «mount  oí air supplied  for  burning in   the 

furnace: 

fi a2 

fm __ . u . 60. l.252*0,?M i50iW . 33fO ou.mA* 



e) *aeuftt of «Ir nectaaary to teure 1 kg of ookt la 

roughlr calculated by the foraulo, at follow«: 

i.i «Ï 

low 

l.ixeeDO 

1000 

-7.*e cu.m/kf 

i) Output of the furnace: 

V      3390 

L 
p—• »3.6« 2540 kg/hi- 

7.48 

2. Determine for the same furnace under identical 

condition» the output by usin^ marl as raw material of the 

following chemical composition (in i): 

I102      - 41.5 Cao - 31.1 

ll?03    - 6.7 MgO - 15.5 

Ft2o3   - e.o so3 - 0.2 

a) Calculate the amount of air to be consumed to dec 

pose carbonate components in the melting zone: 

(i - o)z: 
qk 

21.     HUC05 * ty^co. 

where: 
CaCO 

and KgC§. represent consumption of 

heat  to  decompose   calcium 

and magnesium  cnrbonates 

contained  in   1  kg of raw 

material. 

Decoapoaltion of calolu« carbonate la made by the 

allowing equation: 
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CtC03«C«0 • C02 - 42900 Cal/«ol« 

Admitting  that the molecular weight of CtCO^ is 

equal  to 100  the  amount of heat  to  decompose 1 kg of 

CgCO-  will be: 

42 500 

100 
«  425 Cal 

When recalculated in relation to the end products from 

burning Ca0 having the molecular weight of 56,   the heat 

consumption will be: 

42500 
56 

•m  759 Cal/1 kg of C«0 

Decomposition of magnesium carbonates is nade by til« 

following equation: 

MgCO-rMgO  + C02 - 26150 Cal/mole 

Admitting  that the molecular weight of MgCO^ is equal 

to 84  the amount of heat  to decompose 1 kg of Mg CO-j will 

be: 
26150 

84 
=  311 Cal 

When recalculated in relation to the end produots fro» 

burning MgO  having the molecular weight of 40,  the heat 

consumption will be: 

£|¿52 = 654 Cal/1 kg of MgO 

The total  heat consumption for  decomposition of carbo- 

nate components per 1 kg of £*£*•• *A11 De as  f°Hows: 
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\-%m,as!!L¿"',"7, 

#0*0t   ij&i.vmu        ' 



\*      100 100 

Osing the noaogrs« la Fig.  I wt detergaos,  •% 

%P«1050°Cf  the  specific  fusibility of rie asttriil 

9*3.7 kg/kg. 

b) Output of tht furasoet 

1.252x0.785x50x60x3.7x1000 

6800  x 1.1 
-•1420 k*/hx 

Alongside with advantages a cupols proosss hss its 

shortcomings  too.  The main  drawbacks are as  follows:   so«« 

non-uniformity  oí  a t*wkß* obtained from the fuxnaoe 
mfft 

especially when  a  combined  charge  containing aererai 

components is  used;  impossibility  to use without any 

special  preparation loose or  free -  flowing material   for 

heating;  necessity  to use as  fuel  expensive    coke difficultly 

available. 

These shortcomings make us  search other furnace units 

suitable  for melting mineral raw material. 

Bath furnaces    have a  lower (compared with cupola 

furnaces)  coefficient of heat utilization,  and for this 

reason  they were  rarely used in   the ^jras^wool industry. 

At present the manufacturing of xsskwoolsin bath furnaces 

has become expedient in connection with  the development 

of  the gas industry and with the  availability of cheap 

natural gases. 



c ••rit* t«9Uiuti«t tf •*«* fun«««« t« patti 
•ft If • tir/ hi gli quality of • tatos produoed M« by 

§ posalblllty  le «st local  m» IM««T!«í   un su i UM t to •* 

uaed In  cupola furoaooa.  Tttt  fuira  1» kept   li • vali 

furnace   for a  long  tie«,  nod  thin  proviéea  fer Ila tot« 

thorough  bol lieg and uniformity, 

à posíiibilit/  of all-out  automatloa and reliability 

to  control  all  heat  «a  «all   «a technological  proceaeea 

allows  for obtaining «  fuetea  |tt   tu  be   transferred  to  a 

jMrJatflTTM*   formation   unit   »lth  constant   parameters An 
>4fcrt 

consumption and  temperature  as «ell   «a  on chemical 

uniformity,  and  this  Is  «bat   la Impossible   to  acni ata  is 

cupola  furnaces. 

Therefore,  the bath  furnace  ls an  obligatory 

smelting unit  when  a fasten****!  a higher quality au at ba 

generated to    manufacture laalmooli.  The  drawing and 

blowing method of  ttkmmmmt  formation  widely  uaed  by   the 

firm of Grunaweig  and Hartmann (IIÜ)   and  the  centrifugal 

drawing - blowing method used by  the  firm of Ban Gobla 

(Franoe)  require constant chemlal   compositions of faateaa nt!i« 

and their temperatures  for without  this It  la impossible 

to get  ftjraaeat of  a high quality.  The   tamtam  should 

not contain metals or sulfur  compounds. Their presence  in 

the  fuataa destroys the material  froa which  draw plataa 

are usually made,  the main component of thia material 

being expensire plaUnu*. 
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A oupola  furnace cannot providt for producing a 

£•£*»• of a raquirad quality for thtaa lethoda of fllaatnt 

fonction. That is why bath   furnaces are used  for these 

two methods -  drawlng-b!owing and centrifugal-drawing 

blowing. 

Sleotric  furnacea 

Electric  furnacta art net ti«iâ to »aaufactura cowon 

types oí latfcwooh because of a ralativaly high coat of 

tleetric energy. 

But  it  is impossible without electric  furnacea 

to obtain  special   types of jraaitwooli resistant  to high 

temperatures.  Difficultly fusible  material,   from  which 

temperature -  resistant  aatkwool   is produced,   can be saltad 

only in  electric   furnaces. 

For  the   ibore-aantloned   reasons electric   furnaces  art 

not widely  practised   to manufacture »tajwooli. 

Cyclone   furnaces. 

A cyclone  furnace  is usually nada in  for« of a Ttrtieal 

•ttal  cylinder  cooled with water.  Gas or  fluid fuel 

is  fed   tangenti ell?  inside   this  cylinder into  Its upper 

part,  by  special   burners.   Dust-like  raw (raterial   Is blasttd 

in   there  by   special   devices.   Dust-like material   Is 

quickly  heated  and melt»«u  thanks  to  * high heat   tension, 

and therefore  to a high temperature. 

L 
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Drops of a  fusi«» are  thrown onto  the walla of 
mtft 

a  furnace as a result of flame rotation under centrifugal 

forces. Drops  form  on   the  walls  a  fvsl»  film  to  which 
m eft 

unmelted particles  of raw material   stick,  and  they  are 

easily melted  in   this   thin  film.  The  £*4*»B obtained 
melt 

on   the walls drips  little by little  down  into  a bath 

placed under the   cylinder.   In  the bath,   the  fuiiav is 
melt 

neutralized and belled up.  A desired  temperature  is 

maintained in the  bath by combustion  products escaping 

from the cyclone.   The  fvs*»i is  outlet  and guided from 

the  bath up  to  a   fiìvaeit  formation  unit in  an incessant strtom 
fibre 

$mt  through tapping hole3. 

Cyclone  furnaces  are not yet  used  to  manufacture 

»•ciwooli, but  the   first  experiments have  shown   that 
Tiineraf ' 

furnaces of this   type  will  be in  the near   future 

especially when   other  industrial   dust-like waste   fit   by 

nkth ite chemical   composition is  available.   For example, 

dust-like waste   of  various  concentrating mills,   dust 

from electric  filters  at heating and power plants,  fron 

cement work3 etc. 

Slag catchers. 

Creation of  slag catchers permitted to begin using 

flame - liquid  slags  of the ferrous  and non-ferrous 

industries in manufacturing retMwoolv.  use  of flame-liquid 
t»mer»f 

slags to produce jt«kwooL i s beneficial econmically, 

for it allows to  considerably reduce its cost. This 
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oon be achieved by decreasing fuel   consumption, 

by excluaing  expenses  on slag dressing  in refuse dumps, 

on its grinding  and  sorting.   In addition, use   of 

flame-liquid   slags ifi   favourable   to use   gasiform and 

cheap  fluid   fuel   to heat slags, and not   expensive 

coke  necessary   to   operate a   cupola   furnace. 

i.  si;.. ^   catcher  is   a regenerating both or   a 

.recuperating  furnace with a   feeder  equipped  «1th 

special  tapping  holes   for letting   the  **»**»   out of the 

furnace,  taking  a  change in   its  level  into  account. 

Metallurgical   flame-liquid   slags   are  transferred   to 

a slag catcher   in  ordinary   slag  ladles.   Iranafer   of 

slags  in  ladles   provides  for   the   normal   operation   of a 

SMk»ool   factory   situated  in   a  slag dump  area  of   some 
»mnr rat 

metallurgical   works,   i.e.  at   .:  distance   of  3   to  -,   km 

froti:   the  blast   furnace   plant.  Correction of   slag   chemical 

composition,   is   effected by   adding necessary   adsiistures. 

;. desi.-n   of   a   slag catcher   is  ¿hown in   rig.   111. 

Installations of  a siailar   type   function at   six 

plants in   the UJ3H. 

I 
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Malt« i« ftroduotloa of Mtatrtl ifloli 

Tabi« S 

Character i jt ice 

1 

Cupola 
Ftiraac« 

1250m 

Bath 
Furnaca 
48 «q.a 

Bath 
Furaao« 

18 sq.a 

Sia« 
Orto ha r 

fypa «f ftiraac« 

Output, kg/hr 

Furnace «irr or 
ax e a, 8 q. m 

Spaolfle «utput of 
•alt from 1  sq.«, 

kg/Bq.ns.hr 

Fvuce heat effl- 
olanoy,Cal/hr 

Co«v«ntional  heat   ten- 
sion of mirrar,  Cal/aq, 

Shaft fur-      fiagtntra-       Heouparativf    R«g«r«tlr 
nao« tivIaîur"        íiraac« f urna o« 

up to 3000        1600 

uf to 2*50 

48 

30-40 

6.0x106 

125xl03 

Rated fuel aoaewnp-tlon,  1000-1950     3 500 

1070 ••eel« heating «uxfao« 
of regeneration aq.m 

Ditte  per 1   sq.»  «f «ur- 
fac« mirror,   eq.a/eu.a 

Fual ofABunfitioa: 
»axut. kg/hr 
(Qj=9500 Cal/k«) 

ooke,kg/hr 
(Q¡¡  . 6800 Cal/k«) 

22.3 

6303t) 

97 

680*^ 
405 " 

400-700 

500 

18 

25-30 

2.25x10* 

125x103 

4500 

250*^ 

275*^ 

2000 and 
•or« 

17.5 

114 

1.75*10* 

10ta103 

880 

tao*) 
"I ' 
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Tabl« 8 (cont) 

ll«o trio p#wer eonsunp- 
tlea. P«r 1  hr,kw 
Sta a* eonsuaptloa for 
•«eut spraying,   kg/hr 

60 

150 

20 

70 

10 

Water oonsumption  In 
ooollng ayate«,   eu.m/hr 

Alar ctJisuBptio» for 
ooabustion,ou.ni/hr 

Air consumption  for 
blowing over furaaoe 
oooling surfaces, 

eu.m/hr 

10-25 3-4 

3000-5000    8500 

76000 

<m 10-15 

%000 3500 

25000 „ 

*) late:     numerator-fuel oonsunpiia» In bata fuma o« 

danaminator-fuel consumption for heat ig up 

the feeder 
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4. Methods of Flbaaegb Formation 

Current methods  of industrial processing of a mineral 

ft****« into  filaments can be divided into  three main groupa*. 

blowing,  centrifugal and centrifugal-blowing ttìumamt fibre 

formation methods, iáach of  then in its turn includes some 

other fonas which can be  traced in Fig.  12. 

Mineral *±**M»I* formation blowing methods include a 
Jibrf 

blowing-horizontal bulge  proper (see Fig.  12a)  «ad a drawing- 

blo*ing-vertloal  bulge (see Fig.  ljb). 

The  essence of this  or  that method is  that  an energy 

carrier (steam,  air or coabustion products,  liquid or 

gasiform  fuel)  reacts  on  « vertical ¿^•V.f&**"lr**ll*l'V 

flowing out of  a cupola  furnace or out of  the ^fjjf^üjj" 

of a bath  furnace feeder. 

The   difference between  these  forms  of blowing is 

that  when  using  the blowing method proper  an  energy  carrier 

flow  is headed onto  a  <mziesx**t 7  to  15 mm in  diameter and 

at  an   angle of  15  to  20°   to   the horizon,   while using 

the   clrawlng-b'owtne method  it  is headed  ontose*» up   to  3 ram 

in diameter  from  top   to   bottom  and  from  two   sides  at  an 

angle  of  7  to  10°   to   the  vertical. 

The   energy  carrier  splits  a imzt)**t** into  finest 
° striar« 

particles   speeding  them up.   At  the moment  when  particles 

break  away  from  the  main   1ft they are  drawn  and instantané- 

ously  cooled,   i.e.   they  are  converted into  filament. 

Calculations  as well  as  research\made by  scientists 

I 
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from different countries hare shown that the durability 

of a Ìli««*** formation process is counted in ten-thousandth 
fibrr 

fractions of a second (10"*). Rustra particles not 

drawn into  filaments  tend  to  tdke on  a spherical shape 

under  surface tension  forces. Such non-drawn  spherical 

solidified fintili particles are called "beads"  and  they 

are always present  in a certain  quantity in tusses* fibres 

obtained by the blowing method. 

The aboYe-given principle of filsnest  formation  by 
¿ibrt 

the blowing method can be  equally referred  to  the  drawing- 

blowing method.  But in  this  case  the  energy ^xrrier 

reaots on  separate Issisi**«** flowing out  of ¿row* sir it**, 
iwoftrn   strramj »ir»»  fikf  buihmas 

and this improves conditions of £*isas*i formation; for 
fibre 

this reason  a number of "beads"   in  filament is  lnsignifi- 

cant and  they are even  smaller. 

When using centrifugal methods       a tuai« is 

drawn into  filamenti,  as is  seen from  the name itself, 

by oentrifugal  forces  acting on  furk»* particles.  There 
mcpt m 

are one-disk (Fig. 12 c) and raultiroller centrifugal 

(¿•'ig. 12 d, e) methods of fulgor«** formation. 

The principle of ****•**;* formation is as foJlows: 

the £ss*«s getting onto rollers (Fig. 1J d,e) sticks 

to their surfaces. Fnder n  centrifugal force and in 

certain temperature conditions, the fustes begins to 

flow off in many points on the surface of a  roller,as if 

forming a variety of "fountains". Vysiss jrets of these 
Motitn   iirrams 
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»fountains" having a speed equal to the roller rotation 

linear speed and tending to escape from their surfaces, 

are still more   drawn  and  thinned. 

Peripheral   *eta getting into an air MN headed 
streu m * J"* 

across  the  roller rotation plane,  are  cooled, converted 

into  a  ftia««»*   settling chambre. Non-draw  Susi» moflen 
libre 

particles ("beads")  having  a less  sailing  capacity and 

moving on  the  roller rotation plane,  are   separated  from 

fibrtsand are  gvtkcrid under the centrifuge   from where   they 
serectrd 

are periodically or continuously transferred to a waste 

collecting place by special mechanical devices. 

"Fountain" ¿«** directed to adjoining rollers get 
S Fr r a »ri $ 

onto  their  surfaces,   stick  to  them and  are  again  processed. 

The cavity between rollers  is protected  from áht air  ****» 

therefore   there  are no  conditions  to  intensively  cool   the 

fitti**  there.   $M**M  transfer  from one  roller onto   another 
mtlt The m e 8* 

allows  for  Its   distributing on roller  surfaces (in 

width)  and  therefore  for increasing the  output of a 

centrifuge. 

A Centrifuge of the type shown in Fig 12 à. can produce 

3 to 3.5 tons.iibttjper hour, an average ***»•«** diameter 

being 6  to 8 microns. 

Centrigues having  an   arrangement   of  rollers  as   shown 

in Fig.   12 e  can  produce  2  to 2.5 tons.^flbp*i per hour, 

and ft*a»nt**s obtained of a higher quality with an  averagi 
jibrít   «r» 

diameter of 4  to  5 microns. 
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By using  the  disk method (see Fig.  12 c) 

an incessant  £»y:kiritx¿;«r* is headed into one  of the grooves 

made on  the  surface  of a rotating disk.  The inviai  fills 

in  a groove  and   flows  off in  thin  iets across  its  external 
îtffoms 

edge under centrifugal  forces.   These  gtfc*  are  drawn in 
st reams 

flight and,  being cooled,  are  converted into   filaments. 

FibM is very  long.  Filaments  are 10   to 12 microns in 

diameter...The  output of a  disk  is 250  to 300 kg of fibfts 

per hour. 

This method  is not widely  practised at  present because 

of a low output. 

Out of centrifugal  as well   as other ftHtaacafc formation 
}ibrt 

methods the most  widely spread  now iö the  centrifugal  - 

roller method   shown in Fig.   ljj e. 

When using  combined methods,  fiiaaext  formation  is 

effected in   two   stages:   first,   a   fusxfiMx|it  ij  presplit 
mofifn   tirrotn 

into separate   ¿eta  under centrifugal   forces,  and then 
l"i rqms 

fiber is  finally   formed by  processing these   Jcets  with  a 
St r rom i 

strong steam or  air  firn if you use  the centrifugal- 

blowing method; 

second,   the  f***••,  under  centrifugal  forces, Is 

pressed out  through  exafxaiaiaa on  the walls of a rotating 

bowl, and f«a*J0Bxi«fts  flowing  out oi   ixawxvlataa are 

additionally  processed by hot  gases  escaping  from  a ring 

nozzle. 

In ordar to split the ****** and to draw fibpwtt is 
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fis. 12. Fibre Formation Methods. 

a. horizontal blowing 
b. Vertical   drawing-blowing 
c. íne-disk  centrifugal 
u ¿¿ e. Centrifugal multi-roller 

f. Centrifugal-blowing 
g. Centrifugal-drawing-blowing 



«»Y5*» 

neoeaeary te o on su«« a certain «mount of energy. Wfc«a 

using blowing methods, an energyf source  is the kinetic 

1 
I 

energy of  an air,  steam or gas  fkww escaping out of a 

nozzle;   when centri fuglng the   fuaiea,  the power  of ele»fric 
rwrri 

•otors rotating the   functioning organs  of a centrifuge 

is used. 

The   two kinds  of energy%  are used  at  different  stages 

of tMslsa\i»x*ccciia«»i«te^f*feex, if cjabined • et bo da 
malina     Jtkrf>    (U   a '««ft«i   tiri/am 

are employee. 

The   following  below  table gives amounts of power 

conspraption for 111 neat formation by  the main  industrial 

nethods.   In  addition,  in order  to compare  and  to  determine 

the efficiency of utilization   of energy   to be  consumed 

for ftk»«*t formation,   it   is   given  in  heat units  (Cal/kg of 

wool)   to   be spent  to obtain  an energy carrier  to be  used 

in manufacturing 1  kg of wool. 

Table No.9 

Technical (Jharacteristi cs  of Fit»«** P ormation Methods 

Filin eat Formation Methods 

Name Unit Blow- Drawing Centri- Centri-    Centrifu- 

ing blow ing fugai fugai         gal 
(hori- ^ver ti- roller blowing    drawing 
zon- cal) blowing 
tal) 

1 2 3 4 5 6                 7 

1. Normal pro- kg/hr from 50C from from 

due tivity of 500   to 1500 1500 

a  technologi- 2000 to to 
cal line 2500 2500 
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Toble 9  (conk.) 

Producti- 

-ty of one 

-lh«e»t for- 

mation unit 

' blowing head, 

drawing boat, 
centrifuge)        kg/hr 500 100 up to     up to 

2500        2500 

b) Number of 

working fi We 

•••t  forma- 

tion  units 

usually ins- 

talled <in 

a technolo- 
gical   line pc        X to 8    5 to 6    1 1 4-5 

2.  Energy 

carrier con- 

sumption 

to obtain  1 

kg of  xtik* mineral 

wool   with 

use  of: 
a) St»eam kg/kg 1-1.4      2.5-1 

b) Compres- 
sed  air eu. m/ 1 2.5 —1 «• 

kg 
c) Hot gase- 

ous  combus- 
tion  products     cu.m/ - - - - ? to 8 

Heat  from 

burning 

gases 

kg 

Cal/kg - 440 910  to 
1470 
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lDble 9 icone.) 

d) Electric power     kwhr/kg    - 

3. Total heat 
consumption  for 
fittiteli forma- 
tion with use of: 

0.01 
0.06 

0.001      0.02 

a) Steam 

b) Air 

Cal/kg      860 to 2600    22 
1210 

Cal/kg      135 to 1980    132 
198 

862 
to 
868 

135 to    954 U 
198 1514 

Mote:   in centrifugal-roller method:  numerator- 
power consumption only for fitapeat formation; 

denominator-power consumption  for  flfea*»* 

formation  and  for blowing off fib#r«s 

The above-given  comparative  table shows  that  the most 

rational  fibaaait formation method is centrifugal-roller 

regarding use of power,   then  comes centrifugal-blowing, 

blowing with horizontal bulging, centrifugal-drawing- 

blowing,  and  at last  drawing-blowing. 

Besides,  the  table  indicates  that use  of compressed 

air as  an energy carrier is core preferable  than  steam 

from  the point of view of  the efficiency of utilization of 

power  to be  applied. However,  practican/,     steam was 

oftener used thac  air for blowing.  It can be explained by 
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the fact that a boiler station is siopler to maintain 

than a  compressor house. 

*s   to  the quality of  fibf«produced methods can be 

arranged  in  the  following order:   fibrtsproduced by   the 

centrifugal-drawlng-blowing method has  the best  quality 

factors,   then - by  the centrifugal-roller one,   drawing- 

bloving,  centrifugal-blowing,   and at last - by  the blowing 

(horizontals  aethod. 

quality Factors of »«iS»ool produced by jiff eren t 

FiteBKKt Furroatlon_Method3 

Table   10 

Quality 

"actors 

Fifcaatft*    Formation Methods 

Unit    Blow- Drawing    Centri- Centri- Centri- 
ing blow- fugai- fugai-     fugai- 
(hori- ing (ver- roller blow-       drawing- 
zontal) tical) ing blowing 

1. Average 
fifcmmt 
diameter 

(Fig.       C?ig,        (Fig. (Fig. 
12 a)       12 O 12 c) 12 d) 

raie-    3-5 
ron 

5-8 4-5 7-8 

(Fig. 
12 e) 

3-4 

2. Fit»as&* 
length 

2* Content 
of "beads" 

mm 

*> 

2-7 

40-50 

5-15 a few 5-15 a few 

cm cm 

up to 5 7-10 15-25 practica 
ly ab- 
sent 

0.038 to 0.038U 0.040 0.036 

ductlvity, m.hr. 0.044      0.040        O.O4O 
at 20°C C 
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1] 

S 

Tadle 10 (conf ) 

5. Volume kg/cu.  150-200  75-100 
weight under 

load of 
0.02 kg/sq.cm 

75-100      100-125 50-75 

Note: 1. In determining bead contents only beads 
having a diameter more than 0.25 ram are 
taken into  account. 

2. Äatkwool  fltaanut lengths are not standardized 
M<**raf 

in view of  the absence  of methods  to 

determine  them. The given flt>patit lengths  do 

not  claim absolute precision and  are 

input here  only to have  approximate, 

comparative  data. 

Concerning  complexity  oí equipment used  to manufac- 

ture jpakwools the   fiftpatat  formation methods in  question 
winfraf ^ 

can be put in  such an order:   The blowing-horizontal method 

is  the  simplest  one  as  to  equipment used as well   as very 

simple in  jervice.   This is   the oldest  industrial method 

to produce »ttkwools. It was known since  the middle of the 
•ni'nfnrf 

la3t century and  was practised on  a  large  scale  till   the 

middle  of this  century,  út   present   this method  is almost 

stopped to be used because  of a low quality of fibtris 

obtained. 

Then come centrifugal-blowing,  centrifugal-roller 
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•ad drawing-blowing methods,  and at last the most 

complex,  as  to equipment and  service,  is the centrifugal- 

drawing-blowing method. 

The  first  three,   i.e.  blowing, centrifugal-blowing 

and  centrifugal-roller method^ are used  in  any furnace unit 

that can  provide  for incessant  transfer of  the ftcxin   to a 

flaaaew*  formation  unit  on condition that no high require- 

ments are made  to   the  chemical  composition  of raw material 

and  to   the  temperature   oí a  ****** being transferred   for 

fikaaei*   formation,  because  some  deviations  from   the 

made requirements  will   influence  over  the quality  of  fili pata* 

but will not  destroy the equipment in  use.  Centrifugal- 

drawing and centrifugal-drawing-blowing methods  are used 

only in  furnace units which  can  provide  for producing a 

strictly  fixed amount of fu»*** not containing sulifcux 

compounds and metal  and having a  strictly  fixed  temperature. 

Non-observance  of  these requirements  will   result in 

quick wear or  in  complete destruction  ofAplatinic  radium 
sieve- like 

«jr*xxiftfr*Kg.   Cervice  of iJtm»xj*«tM is  aggravated,  if the 

oentrifugal-drawing-blowing method is  used,  because  they 

are under considerable   centrifugal  forces. 

Hereabove were  described the main industrial 

fjUapa«* formation methods and furnace  units used non in 

the production of *««kwool$. 

Option  of a  filament formation methoa can be made 

very simply when organizing a new production. At present 

L 
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the centrifugal-roller method is mo3t advisable  for 

industrial  and construction insulation needs. This  method 

permits  to  get high-quality   fi I) pea at  with   the lo*e»st 

expenses  for  its manufacturing,   v.hen  employing  the 

centrifugal-drawing-blowing methou platinum  is used  and in 

this  connection high requirements  are made   to raw 

material.  Concerning  expenses  it  does not   justify  a  minor 

improvement  in   the quality  of fibe«,   in  comparison  with 

the  centrifugal-roller method. 

But  option  ol' a   furnace unit  for producing x»«kwools 

is not very  simple.   It   depends  on properties  of raw 

material   as  well   as  on   the   availability  of  fuel. 

If  the   selected   raw material   is  lumpy,  hard,   stone- 

like,  e.g.   metallurgical   slags,   rock  muck  of volcanic 

origin,  and  if  coke  io  available   to  be used  to  generate 

»•tkyooli then  cupola  furnaces  can be  employed  as  furnace 

umLts. 

A technological   scheme of production might be   the 

following:   autoroads  and railways for  transferring rav 

material  and coke;  raw  material   and  coke  dumps (usually 

the volume  of a  dump  is  taken per one month's needs  of a 

plant);   transport means  and  necessary mechanisms   for 

transferring raw material   and  coke  to  discharge  toppers. 

Discharge  hoppers are   usually  of  a  volume   enough   to   tike mtti 

in 24-hour«  need 6f  raw material   and   fuel   for  a   furnace 

unit,   and  transport and charging mechanisms at raw 

material  dumps  of such  a power  so  that they could charge 
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áiacharge tappers per one shift. Such a decision favours 

to reduce the personnel. Weight dosers should be installed 

under »tinkers. It is recommended to equip bonder chutes 

with vibrofeeders which provide for even filling of the 

material to be dosed into a wexght doser thus increasing 

the precise performance of the latter, und creating a 

reliability in operating such dosers in an automatic cycle, 

Then the dozed raw material and fuel are filled, in turn, 

into a cupola furnace by means of a skip hoist or conveyor, 

The cupola furnace is equipped -ith: a radio-active level 

indicator which shows a charge level and gives pulses to 

fill a next charge into the furnace; a thermoregulator by 

which a constant, fixed temperature of the cooling water 

is maintained in the furnace water jack; a system of 

regulating devices that can provide for supplying a 

certrin, fixed,amouût of air to the furnace for blowing. 

Such equipment of the cupola furnace provides for, 

while operating in an automatic cycle, its stable output 

and the constant fttjriMi temperature. The fus*»* flowing 

out of the furnace is guided onto rollers of a centrifuge 

by means of regulating devices. Flammt generated by 

an air inflow passing through the roller rotation plane 

d*a carried into t*a fiat«*** settling chambre where 

It settles on a latticed conveyor. The air sucked from 

under the chambre conveyor is relieved by a 

rentilator into the atmosphere. If this is a phenol 
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f 

spirit adhesive which ia dispersed in the settling 

chambre then the air before being relieved into the 

atmosphere should be cleaned particularly from phenol 

and formaldehyde vapours. ¿ la/,— cf *««kwool settled 

on the chambre conveyor is contiguously taken out and if 

guided for further processing. The vantilator sucking 

air from under the finiacit settling chambre conveyor 

should be of such an efficiency as to suck air through 

the roller rotation plane with a certain speed to 

remove the air supplied into the chambre from blowing-off 

devices which evenly distribute fifceBfafc, and to remove the 

air entering the chamber through its leaky joints. 

If raw material is fine, loose, dust-like or sticky 

it cannot be melted in a cupola furnace. Therefore 

when using marl, different clays and the like as raw 

material to obtain meekwocls it is necessary to use bath 

furnaces of a glass type taking at the same time as 

fuel-gas or liquid fuel.Regardless of the lower heat 

utilization coefficient compared to that of a cupola 

furnace, bath furnaces can be economically justified 

because of a lower cost on gas and liquid fuel than on 

coke. 

•A technological scheme may be as follows: 

Raw material is supplied to a dump equipped with 

mechanisms for taking it to the dump from transport 

means and for putting it into production. From the 
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dttsp raw ita tarlai cooponenta art oarriad to a prepara- 

tion saction where they undergo preliminary prooeaaiag, 

that  Ì3 grinding and  drying.  The prepared  componente 

are  taken  into  dlsoharge  Bunkers,   fro» which,  by doaerst 

loto  a mixer where  they are carefully mixed  to obtain a 

«Bifora mass.  The mixed  raw material   is  transferred by 

special  transport  means  to  discharge bunkers o i   the 

furnace from where  it   is  filled, when  required,  automati- 

cally  by  feeders  into   the   furn.ice   for melting.   « ready 

fviiaa  is  outlet uninterruptedly  fro» the  furnace 

through,  a   feeder  and   is guided  onto   centrifugal  rollara} 

than  the  scheme   is analogous  to   the   first  one. 

A  bath  furnace   is equipped with  automatic  dericta 

to conduct   all   heating procedures and  to keep a constant 

tv Si a K  lerel   in   the   furnace. 

When  using  flaœe-liqulo blast  furnatia slags or soma 

others  to  produce reekwoul* a  technological   scheme may 

look   as  follows.   A   slag  ladle  with   flame-liquid  slags 

is installed under an  acidifying installation  cover where 

a special   burner  is  put   Into   the  ladle  and an   acidifying 

admixture (mostly sand)  la  supplied  in a  certain 

quantity.   The  a< idlfylng  admixture   is quickly mixed up 

and melted,  due   to   the operating burner,  with  submerged 

flame,   after Slag acidification  is  orer, the si agitadla 

is  transported   to a  chute   for   discharging the   fusion 

out  of  the   ladle  into a  slag catcher.   The ****••   *«* 

overboiled in  the catcher.  Through axiasaaaa***? 
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tep>laf *•*• «itil i rtffulatlDf Imi tha ready fevftvi matt 

li gttidedAonto otatrifugai rollara;    then the  tec teologi- 
•*#iii«*tt| 

oil eoheae la aliilar to  the first on«. 

Since  flane-liquld   slag is  transferred  periodically 

but ite dlaeharge  fro« the  slag catcher  is continuous, 

the tuai am  leral  in   the  furnace is variable.   In order 

to eonttnuoualy outlet  the  ****** »1th  a constant deoit 

the  furnace  feeder  is equipped  with  a special   tap hola 

which can «ova uninterruptedly or periodically regarding 

changes of  the  fiiin level  la the furnaoe. 



CHAPTER      III 
Si «fart ure Wntrat 

»i*«tiran of Rerkwool    Products 

fttnWinfl 
1.  iákftim Materials 

The  following aikesixes  are used in the manufacturing 
binders 

of »iikwool  products: 

- synthetic resin; 

- bitumen  and emulsified bitumen; 

- starchf 

- bentonite; 

- cellulose derivatives. 

These  adhesive materials can be used separately 

as well as  in   different compositions with other resins or 

with various  admixtures imparting to products  such  features 

as  waterresistance,   flexibility, heatresistance,   etc. 

Synthetic   resins such as  phenol formaldehyde,  carbamide, 

urea-formaldehyde and others  are most widely practised 

in  all  the  countries.  Phenolformaldehyde resins are 

very wide  spread in  the USSR,   the USA, Great Britain, 

France,  the §FR$ the GDR,  Sweden, Finland, Canada, Bulgari«, 

Czechoslovakia, Yugoslavia,   India, Japan,   etc. 

In   the USSR  the  following atfkeptvea  are  used:   phenol- 
bi rsdtr i 

formaldehyde  resin (phenol   spirits),  carbamide,  bitumen- 

clay or bitumen-diatomite  suspension,and  starch.   In order 

to raise  the  elasticity of xeekwool products,  cutting 
n\intrmt 
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emulsion and rosin compositions are added to 

resins. A composition of phenoformaldehyde and 

polyvinylacetate emulsion is also used. 

There can be used various adkwsir« compositions, for 
bondinq 

example: 

- The fFM's firm "Grünzweig und Hartmann" uses 

compositions of phenolformaldehyde aud polyrlnylacetate 

emulsion or cutting emulsion. The firm's products hare a 

trade mark "Sillan". 

- The American and British firms use urea-formaldehydt 

combined with ethylene-glycol, phenolformaldehyde, 

melamine. 

- The French firm "Fransicol" uses compositions of 

phenolformaldehyde,  starch and heat-resistant admixtures; 

starch-parafflne-mazut compositions;  phenolformaldehyde 

with mineral oil  admixtures. 

A number of  firms use atwrsirea on the cellulosa 
bindtrs 

deriYatives base. Thus, e.g. the Norwegian Joint-stock 

company "Kureholnes Aktiebolad" has a patent to obtain 

products on the base of carboxylmethyl-cellulose. 

Some US firms  and firms  of other countries use 

sJkisxjru on  the base of starches (corn, maize, potato)  with 
bindrrs 

admixtures of bentonite, asbestos  and other  inorganic 

materials for  obtaining *,«*•>  beat-reaistsnt  and acoustic 
rigid 

xa/ftfcwool  slabs. 

Resins used for manufacturing »ttkwool products 
*nin§rmt 

should meet the following main requirements: 
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- high adheaireness; 

- capacity to generate water emulsions stable in 

ì 

- lowest content of toxic admixtures and free alkali; 

- good adhesion  to mineral fibsrfs; 

- capacity not  to harden at  temperatures of 50  to 

60°C  in  fifcpajeai formation chambres; 

- capacity to  completely harden in heat treatment 

chambres  at temperature  of 140  to  200°C  within a few 

minutes; 

- low hygroscopicity. 

Below are given  technical characteristics of some 

at»«»**«* used in the USSR for manufacturing ¿¡£t*wool 

products: 

Phenol spirits:   phenolformaldehyde resin of the resol 

type  is  a priaary product of condensation of phenol 

(CJUOH)  with formaldehyde (CH.O)  at the presence of alkaline 
6 5 

oatalyst (NaOH);  it is  transparent liquid dark-cherry - or 

brown - ooloured. 

Dry remainder content - not more than 50*. 

Dissolution in water (stable aifution 

transparency) - not less than lî2 

Hydrogen faotor pH - 7.5 to 9 

Ostw.ld risoosity at 20°C - 10 to 20 oentlpolst 

Specific weight at 20°C - 1.14 gr/ou.om 

Frasaio« temperature - * c »•!•» •wr0 

Frae phenol oontsnt - *et •»*# than 9* > 
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Optimua hardening point - 160  to 180°C 

Storage  temperature - -3 to 15^ 

Storage  time - up  to 2 months 

Phenol  spirits do not generate explosive concentrâtions 

and do not burn. 

Urea-formaldehyde resin KC-II is    a product of 

condensation of urea with formaidehyde;   this is syrup-like 

liquid of white  to light brown colour. 

Dry remainder content - not less than 60% 

Dissolution in water - not less than 1:5 

Hydrogen  factor pH -  7.5 to 9 

Viscosity at 20°C -  10  to 60  centipoise 

Specific weight - 1.27 to 1.29 gr/cu.ci 

Free  formaldehyde content - not more  than  5* 

Optimum hardening point      - 160   to  170 C 

Storage   time at 25°C - not less  than 2 months 

Polyrinylacetate emulsion (n.B.A.) is a product of 

polymerization of vinylacetate in a water medium at the 

presence of an emulgator and initiator; in apperance it 

looks like  a  tough homogeneous liquid white-coloured. 

Oil bitumen    is used  as  a xtefcwool   dus!  removing 

means and as  at aáktstve  in   the manufacture  of »ttkwool 
binder 

soft (felt), semi-kM* and *mxà  slabs for heat insulation 

of surfaces having a temperature of not more than 200 C 

(outdoors). 

Bitumen BH-UJ, 6B-W-y is used for »ool dust «marta« 
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and for manufacturing felt, semi-hag* and feaxji slabs; 

bitumen     BH-IV or   5 H-V - for semi-lp^i slabs. 

A Sample Composition of Different Bitumens 

Table   11 

Bi tumen 
Bitumens Composition Contents,  * 

Oils      Resins       Asphal-    Carbenes & 

tenes        Carboids 

Softening 

Temperature, 

°C 

6H-UJ, 

6H-UJ-V 
52.84     45.25 1.46 

BH-IV    52.80     28.84 8.70 

0.45 

9.66 

BH-V      42.76    25.76 12.81 16.36 

45-50 

70 

§0-95 

Cutting emulsion is used as a »««kwool dust raeaking 

means and as a plasticizer in a composition of synthetic 

resins in the production of fxiakis mats and soft slabs, 

and is a colloid solution of mineral oils and high- 

molecular organic acids in a concentrated water solution 

of alkaline oils (mostly naphthenate). Cutting emulsion, 

when mixed up with water, generates  another emulsion. 

The USSR  produces  three  types  of cutting emulsion: 

3-1; 3-2 and   3-3. 

3-1 and     3-2  are  transparent homogeneous liquid of 

light to dark-brown  colour;    9-3  is homogeneous liquid 

of daxk-bro»n  to  black  colour. 

Kaolin (levigated^ diatomi te  aud bentonite art 
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uaed In  the USSR in combination with bitumen in  form of 

emulsified bitumens in production of hunt rvckwool   slabs. 

When   screening levigated kaolin  through  screen 

No.0085,   the remainder  should not exceed Ü.4&. 

Ground (scutched) raw  dlatomite 

This  is ground  settled rock muck mostly containing 

amorphus   silica,  and must meet   the fallowing requirements: 

Filled-up volume  weight  in   dry  condition -  not more 

than  50ü  kg/'eu.m 

Maximum granule  size -  5 mm 

Moisture  should not exceed 4e»*. 

Hinerai 
2. Methods of Manufacturing ««•»•wool Products 

Regarding methods of xtikwool processing there  are 
mihfro' 

the  following  types  of  technological  processes  for 

manufacturing xeskwool  products: 

1. Conveyor - line production based on incessant 

transfer  by conveyors of  3  soaked in  some  adhesive  rtikwool 

layer (frfaefcet)   supplied airee ti/  from  the   filis««»* 

settling  chambre conveyor,   and  on its heat  treatment with 

obtaining products during  its  tran.ifer.  Uoft,   3emi-»s.rjirijitl 

slabs as  well  as moulded stasila  are manufactured   by 
hoff   ty?indtn 

this method. 

2. Conveyor - non-line production based on  obtaining 

products  out of preliminarily  taken from the ftfcaan* fibre 
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settling chambre conveyor half-finished  produots: 

rolled x»«ek\vool  stock,  packs  and packages. Subsequent 
nuneraP 

xtikwool  processing into products  is effected on equipment 
rttlnrroC 

installed   aloof  from  the  main line,  and   stitched mats, 

wound  cylinders,  sksiia, and  others are   produced there. 
hatf-tjfindtn 

3.  Non-conveyor -  line  production   based on mixing 

loosened  granules or reekwool  flocks  with some stfIr«*** binder 
° rn i n t r of » 

in form  of   a water suspension, on  moulding products  out of 

the hydropaste  obtained,  and   their heat   treatment.   More 

solid,   ac-called X»jm,   slabs, blocks,   stock   for acoustic 

slabs based  on bituminous,   starch  or  other jtfjwiac»*  are 

manufactured by   this  method.  Below is   given  a desoription 

of technological procedures  for manufacturing main   types 

of xttkwool  products. 
minfrof 

with Binder 
3.   Manufactura of Products *i  Synthetic áiaMiTf 

fiasf 

3,1.   Slabs (soft,   semi-Mx« and *¡£ti) 

Technological processes of manufacturing slabs mmm w'H 

synthetic   a*****xi include: 

- Obtaining mineral   fttsaratk fibres. 

- Preparation of  i*k»Kixt water  emulsion. 

- Coating fikr«ii* with aikej*rjnc binder. 

- Pressure moulding and heat  treatment of *»fkyool Uaiiktt 

-|f anfcet cooling and its cutting into sl«b«. 

- Products packing. 
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The following production methods differ by  a 

prooedure of coating   ttlunnt with some aÄktitrtr binder.- 
* ilbrii 

- AÉkMiT*  spraying into  the   filament  settling 
Binder 

chambre at the moment   of Stirameli*  formation. 
fibre 

- Jtikjrstx« dispersion on a «aakwool bíankjet produced 
Binder tnfntr«i 

with   subsequent sucking off its  surplus at a special 

installation. 

Bonding 
Atktatft emulsion  spraying    in  the fiions* settling 
———————— fc—* B fibr» 

ohambre is made by  sprayers,  special  dispersers, rotating 

disks,   and steam  or  air nozzles. 

Commercial resin   is usually  diluted with water up  to  a 

concentration 01   MvaGtìaegJrr« in   the emulsion from 12 to 
binder 

17#.   In ora^r to  disperse the adhesive evenly on »»««wool 
mintrut 

filamento the emultion  should be   sprayed fog-like and 

cover   filiante forming thin films on  them. 
fikr*J 

Sjikwool tfaofeet   moisture at   the output from  the 
m<ft«raf 

settling chambre  should range from 2  to 8# to  avoid 

premature adk-taiT*  hardening. 

Coating £***•***  with adhesive by its spraying 
fibras 

permits to treat  the   »«rtwool  «*r»tt with heat  at a 
rnînirw! bfanlftt 

minimum time and with   the lowest  fuel  consumption;   that 

is  why this method  is   wide  spread. But  there are certainly 

shortcomings:  considerable losses (up  to 20-25*)  of 

the   •**•***( settled   on the conveyor and the settling 

chambre walls or partially carried with air being sucked 

out of the chambre. 
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BÍa?Í£l-fííí5Í«E_^i¿££í!ai£S "ith subsequent 

sucking off the »ike***e  emulsion surplus  is  less practised 
bonding 

though it  allows  to out  *#k*e*r* losses,  to  process 

the jt*ekw««i:*Mrp*t more  evenely,and  to obtain  slabs of 
bfankrrt 

a better  structure,  Carpet  monture after  sucking-off iv 
t 

5O-55ÇI,  and   to  dry it,   a  considerable   fuel   and electric 

power  consumption,  a  longer heat treatment   and consequently 

bigger  dimensions and  weight of  technological   equipment 

are required.  This method  oi  manufacturing  semi-Kwri rigid 

slabs  and  stock  for acoustic  slabs is used by  the iFRtfs. 

firm "Grunzweig und Hartmann",  "Sillan'J and at  some factories 

in  the U3CH. 

AttaKsixt consumption  for obtaining products is 
Binder 

determined by the formula: 

Q (I - ITO) 

K  K • K c  n  0 

kg/hr 

nhere: 

Q - productivity of a line, kg/hr 

C - commercial resin  consumption, kg/hr 

c - ariktsJnri contents  in  slabs,  fr 
btndrr 

K    -  dry remainder in  commercial  resin  content, # 
c ' 

K    - resin  losses  coefficient, K    =  1-0.OIH 
n n 

H   - resin  losses  during  dispersion,   % 

K    -  coefficient  of  losses during •»**•*  cutting 
0 brankrt 

and  slabs  waste,   coefficient. 

Concentration of  the  working emulsion   "Kp" 

received as a result  of  dissolving the «*k*s*y« im wate* 
kinder 

is defined by  the ratio: 
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Kp % 
1 + P 

where: P - water volume to resin volume ratio taken on the 

base of practical data. 

Pressure moulding, heat  treatment,  cooling and uuqprt 
bfankrt 

cutting into slabs are effected on equipment installed on 

a conveyor line with a fiiwm** settling chambre. 
fîbri 

^n equipment line includes: 

- Transfer or distributing conveyor. 

- Chambre for heat treatment. 

- Chambre or zone for cooling. 

- Dividing conveyor equipped with knives for ««xytt cutting. 

Moreover, some lines may icelude installations for 

slab papering and packing and for felt rolling. 

When obtaining slabs by • «&•«*** dispersion on the blanket 
Hndet 

xtxkw«*! «arpe* the line also includes an installation for 

soaking which is set up before the heat treatment chambre. 

The most important unit on the line lb  the heat 

treatment chambre where a x»*kwool Barest Is pressed up 
<ntnr,*t btankti 

to a given volume weignt and thickness, is dried and heated, 

and where the aíkarir« is hardened. 
fc'fxdtr 

The heat treatment chambre is made up of welded 

structures with walls hanged in form of doors of panels 

insulated with mineral wool, and is equipped with two 

couples of perforated apron conveyor covered with i*x*±t*i 

Ifcrtpsx The lower conveyor is for transferring, and 

the upper one for pressure moulding, it******* coverage 
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protidts for • atoaaearj taxttira of prenota. Ctlls of a 

conveyor are  5üx4 ma in aise.  Lower and upper 
*t*fc 

moulding conveyors are  in   the chambre body  and operate  at 

a present  temperature  in   the  chambre of 170-200 C;   the 

back aeotlons of àatttart conveyors are outside  and are 

continuously  cleaned by  driving brushes,  of  course, other 

conreyora  are  quite possible:   of special rod  and braided mnh, 

Icattt*«*  of  perforated  plates,  etc.  Conveyors  should have   a 

atrength  lor  aar»at pressure moulding of 0.06 - O.08 kg/sq.em. 

Á »aakwool  car***  formed of  thin  filaments has a 
mim»r«f tpankrt 

nigh heat  exchange  surface  achieving 2000   sq.m.  per  one 

cu.a.  Thank«   to   this  effect,   the   gasge*   is   heated  and  its 

moisture  1ü   evaporated very  intensively,   especially by  the 

•tttatoa  spraying method  when  the  Mfliit moisture does not 

exceed 8*.   Duration of  the  inni heating and moisture 

vaporizing processes  directly  depends  on  the  amount of a 

heat carrier  passing through a  layer,   that  is on  the speed 

of air  or  gas-air mixture  infiltration* 

Time   for  synthetic  aákaii** hardening depends on  the 
btndfr 

a*k»*>t  properties and  temperature. Optimum hardening 

temperature  for most of  synthetic resins used is 140-180°C. 

Time for  «4**s±?e hardening at optimum temperatures is 1 
Wi »der 

to 2 minutes. 

The  total heat  treatment duration is composed of 

tiae naceaaary for mfft Seating, molature Taporieing 
kfankii     ~ 

•e' 
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tiUttt   alavi twiffoii«lf  Md   th.   ttt.l   .«at   trttt«Mit 

tor.ti«. c«,  t. ^attrai*«, »«if .*p«rit«t.n,  «ad o«  tat 

ftnat  of  practical   data. 

L «rear  to r.êm.  ti**  far gjrjjjl i#.tlfti 4>ti «^^ 

tit ap««. «f  th. fcaat    arrt.r i.fHtr.ti.g  Urt»*. a  la/tr 

•«wt »•  Ucfa.td,  ... 4t   is calcil,#Uo fcf  tfct  f#rfajU( 

f 
" • •••-• ^ tl,c 

t    b   Mm 

«i>t#«ê   f- toa!  carrltr  «aiount,   cu.tvhr 

l - eh.abre  working »©at ltngth, a) 

î«t  looraaaUi  tht  ht.t  carriar aaoaat .«ka. la ort a M 

tè« po-ar of  vantilatora   for Ita tr.oafer,   futi   eonautjpuo» 

mû Ifttft hfdrawlic  rt.iata.ca.  Tb.   lattar rehuir«  «,t HMI 

ot  h!«h-prta.urt ta.til.tora.   Kurtb.r»or.f   in ht.t  trt.t.aat 

co.t.for  ch.,brts  th. ba.t  carritr p.a...   i. bet.„D   Ut 

855?*  And Ch#"brt  ••lls*   •**   tht. so.« air is  suclrtd 

through   tht  c.rptt  Input   and output  tods.   Aa a  r.ault   tht 

•«Hal  ..omt of  tht ht.t  carritr passing through   a •»»t.U.M.f 

l«ytr  1. .uch  Its.  than  the r.t.d and  depand. 00   a cha.br. 

structura. 

Practica h.« shown  thai  t.. aost  adTisable  infiltra- 

ti., apead of «Df ht.t c.rritr  should bt U.5-Ü.7 a/stc, 

tht $!£?** apraylB« ••thod Dtiog eaploftd.  I.   thl. 



•«§• UM >«•% tr«ata««t #iir«it»« ©*• «* f*«* f *• i* 

«liutti ftmtéiñ?  »ffc*y nr«»«Mlaa, #!*•«*#• »triMliiff«« 

Ukl«tttt«M  «nd »«'iuif  »fiicM   af  «)*b* t»rod«r«d, 

Th*  finit »titoiAn  dl. »rtrsiön  «#thc4  btto« »a#d aftd 

•at««*  ioistuf»   **inr   *'-*•»*,   th«  l«flltr«ti«n   *»««d  ta 

l.t-1.2 «. a«c   *nd   ih«  htat   tr««ta«fit   durati««  ÌV2** ala. 

Itcrvaalnr   tr-r   §l„h toîuat  ««Icht  and  thlr.kn««« ««*•• 

t»«r««»«  t>>«  h«*t   tr»ata«nt   Juration  bac«us«  carr«t   h»dr«ti- 

I4e rtilitmct  rit.ti  »od  th«  «aal  ««oust  oí  th# h#*tl  rarriar 

pasaIng throujth  a  l«r#r <i«cr«*»»t.  l'hij r^qulr«* #tt!.«r 

ae addition«!   a« at earrttr aaeuat or Hu« arodacUvlt* 

rtductloo. 

ti«« productivity !• d«t«r«)lB«d ©y ih« haut  tr«ata«at 

duration Md by  ltattn «na »ldth of tli« eaaafer«, and la 

d«fln«d bj  th«  fereula*. 

l    b    h    *      6Ü 
0 »   —Ü         Hf/ìu- 

:   Q -  lin«  «f«k«ool  productivity, kg/a* 

L -  chambre working  zone  length, a 

b - «an** width, a 

h «  «lab   thickness, s 

| -  slab  voluae weight, • 

t - heat   treatment  duration (a«  to pr««tloal  «ad 

exparlaeital  data), als 

Tat heat  treatment chambre length la d«ttrain«d by 

Ut foraula: 



i  i fc rr •o 

f%ê ate*   !r..tt»nt     fcae>»r«  la*«tfe  I« tl II -  It •» 

p a*adu«u*ttr   MUM it IX» hif'ltf (twivtyer    I • 

•té«}.  If  »at a#»a»ijr«   »prailag awt*a>4  te ua«4. flit  firaj 

•§ra»»»etf «ad H#rt*«»ii*  unti naatjarta   ^    m  long,  i   •  «fé», 

pf0êm%i*i%jt  htia«   *4*v-   kg/hr, if  th#  at* «at «a  1$ spar »loa 

•tthoil   is effacted.  Ili«  titat «arriar  la  ueyalif « «Ivliyr« 

of air and   flat gaata  ©blamed is   fwoicii  freu tmratag 

liquid tr  fat  ina*.   *•   a mit ehaabrts   art  dltldtd   int» 

tot«a  5-7 • taeh»  ani   eteh of thea ha«   a  tepafatt   ftra- 

efcMfcr« tripped «itn   a vaatiìatiag install altea, teal 

oajrriar eaouat la determined by the f®n»t*lal 

Ì   .  • aj I   ,      t   .   )UiQ cu.%|y 

tí   T  -  rated  infiltrati»! apead,  au ate 

i -  chaabre  or   soot   length,  a 

b - tar»at  »idth» a 
bf«»ttt 

Sappi/ and iofii trat loa of tht btat aMatta* carri a* 

a  taaptraturt   of  16u-10O°C   art  «ffactad by 

tao tri fugo i  ventilators altamattlj  lo  «ach  «UDì fro«  ta© 

ta bottoa tod  froa bot toa  to  top,   through  tht tasjNUt eianfcti 

aaTlaf between  the   two   perforatad  cooTayora -  th« upptr  oat 

for transferring and   the loaer for pressura aouldlng. 

Coar%JOT perforation   degree  should be   a aaxlaua. 

Itctssary  slab   thickness and roluae weight art   fixai 

ay a position of  tht  upptr conveyor and  ita apead. 

Depending on  tht  chaabre structura, heat carrltr 
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%f*«*f«r «eh««« Mi i***if«t*f* *•# i**«  i***>t*J*H 

*##•#«•«# f«»»i « »•«*•? ti «a  m *>-*> t« t**f 1   t«t *f *st*#l*l, 

If   tu«  •«*•••*•   «pro/In*  ••**•*   t»  «Mi. 

*«f*r*ft<'*   '***'      an--w«ptl«B   I*€?••••*  up   t*  ;»*W« ílü   h § 

Mf  l   t<>«  of  *»t****t,   if   th*  ••««•« •*!••«  It • •*«. 

by M*«taf    «»1 '   »»if  »t   * t«*)psr*t*r* of   ***«t  4tt*C   throu^ 

ti«  t«n«t 
^•o< 

• oliti«   M*)«  1»   ¿-4 •!»• 

ifaajfct   dUlU   IB*0   ll*ti   i*   tif«€t*«  *#   itti   •* 

MUìOUB« Moi*«» m m «1*141** •*•#»#©*. Fl*l*t*4 pr*«% %• 

art pact*« lato pa«aa**at ••*•• **4 boards, *t *r* r*ll*4 

(f*lt). 

fig,  12 *B©«a a  ganaral  owtlUs far  »1«* prodttstt«* 

If tu« a4ft**C*s  sprayIftf •*%»«« e« a* »utoaataa own^r 

IIB«  lo eaaa of  obtalal** tht  *•£*"  l*  tb« cupel* fu»**« 

mê of ttatMW*   : or««Hon  by  th#   c*ntrlfu*«2   «at hod. 

••*.?.  l«AMÍ*,-*uí'« .of f*«l«ooI. ,MlA»iM..iJL...Ìim fl If Ulf 

illf-oil Utili. 

IB Ulis rtapsct  tb* feile«l*§ pro duct lo* astbods 

- fi*«lft* • ji«¡p*ol I***** o* *•*•« 

- iBOttsant  r.rsaslng. 

- Rolling. 

• Cutting of slab «took* 

• Br-tba-plaea prosala*. 

Tbt first  ivo B«tbod - «1««1*< me 



i'* 

J 

II 
•I 
i 

i 
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g#* «tti mi« ara«tiaa#, If taa aladiag «aliai Mr» 

afctaiatd fcalla» 9f\Iiiéfr« «Meli »ft taaa tat tata ìtali* 

aftladara. 

Mg.   i|.   »a<-haoiott» ai   out Un»  oí   «la» aradaatiaa »»41 

m aratila ti ^   i<Hmi.>iti     ì   une  #'  ~  »til   caava*«*   »iti 

flaaga tjaetor. *• aatariai  lw*p»r.   4 - <- «*«  »aa#ar. 

* - batlag e«i»wf#or,   ft -  iifcip holtt.   ? - t'aaala  faraaaa« 

§ . il©»ing  vMtlUtor.  «  - ••! Itr eaatri fuga. 

10 - fife*«**«   bla»iag-off   »fntllitor,   lì   i   li   -   >' t§g»—< 

•tttlloit  -haaart »itli  fluagas  a*ftawitar.   1) -   lastallatlat 

far rail lag.   U - '«raaulator.   1* - Croan  caavayor. 

li - iag^ar.   ì? - tfclon«.   li - Faau«atri.BPpart  vaatllata*» 

11 - lattai lati«*  for sack  paoklaf.   A> - ìraaafar eaaaafat« 

Il » «tat  trtiitaaat  eltaaart,  i?  -  r tra-ctiaat>ra »ita  vaattla* 

flag ¿aatallstlaa.  ¿) - «o#tì.   24 á   2* - Crolla* oiiaaar« 

alta vaatUator.   ,fr  - hmrn§ß*•§••*•t Jlattmi half«. 

If - •aaaaflaitlüit knlft»   .§ -   Instai i atlaa  for alai 

Bacila«.   -,i» - àìaetrie  ìeadtr.    *•  -     oavtror   far  faataa miM 

rafnaa.   il  -  *raa»far ©f   gaflataftaa aaulatoa for  nra/lag. 

lineiti lBcluaat  tha   folio-la»   taehaalagloal   pwwMMI 

- «lortla« * thiB •Mj»001   l»/w oa b*rf •»••• 

aitafftal  dlaaatar it tqwal  to  tha in tamal  «laastar al 

producta. 

- Calibration and rolllaf. 

- Ha at trtataaot (dryiagi ha« t lag «ai 



•üf?« 

1 fr»» tara ami QoolUf. 

• Cattiag  !•  alata raqulra«. 

«t««lag  af JtJ|f«»i   ••  *«#•  *•*  •• tff««U«  itfMllf 

fro« t trsin •«©! ai»ai*t, a«aka« ta IIMI a**a*a«r« »aaatag fra* 

ta«   filimt   ••Iti in«     h#«t»r#   coavarar;   fmai   «   thin   «arWt 
lie*« §*••*•! 

l.»jrar  cut   off   fro«   •   jMMltpooi   roil   »«rltvr      bt*in#d  u«   ta» 

•at ti tag  ca*»fcr«  í*oov#jrer,   fro»   •  rock«eol   r#li   »Iti 

*u*»«#qu»nt   loaklftg  •**»   tM»   »alna«***! Imëtr 

N»«t   tr»«t«*nt    1<     «rrliî   ou*   by   Ko. i OK   tha  haat 

«arriar   tkroagji   *  ***?•*   * «y^r   ttmri'i   »n  parlerai»« *•»•» •# 

If   t»Using   it.   illa   or   continuo»«   Aryr*.     îl*«r«   «rt  tasa 

11 f fartât   production «at««««  for  «ladtag a»»af*>< l  »a »ara. 

?»»lr   pro lue t ion   ti  •»   f«llo*i.   Millvool   romita  •ita 

tat  »éfeaaftva  la  teund on  carte»   (»n   info   tigli   reih TM 

te   ltOu  ••  ta  al»««tar »M; h ##«  tr«ntfarr»a »s   « truel or 

cm»i;or   to   •«   la»taUatt«B   for   »anttf «tturiag  cjrUiétri, 

• <o)   ro.l»  «r*   takaa   teto   tht  raar part oi   tata  latt«ìiai 

•hara  tfeara  mr*  •  ra«attir*g davlet  »mi « »««hi««   for 

uttiog.   Tfc*   <ut ting iirbini   by   «tans  o.   •   liait   taa enta 

off (la  c ircyaf arttiea;   fro« ralla • •*»©!   1 af »r  »fa flati 

tatekmaaa.  Taaa  at   tat «io'in« ••«Ma« pi»«.»« la   Ma fra»! 

part, a»«É\»uo]   la  »©und OB  bur»  «àlea ar»  f»ttl  tat« ta« 

aaoàiaa   and  art  autoaatleaHjr   fixad  tètra,   Ai   aooa ta  ta« 

ìajrar tnlokaaaa praaat  la  aokt»va4 «ladlag  la aut  a«tio*Ujr 

atapatâ «ad  taa a 
•l 

»ataiaad la eat  *f »aaaa 
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•f § quill o tin«. Th© tranaf©r part of th© ••chin« stop», 

o»llnd«ra are taken ©aaually out of tht «achia© and put 

lato  « devio«  for  surface calibration where  they  art 

©reeeaatd until  receifinr. the exact  sis«,  and  the  surface 

it glued wr «lth pap   r or   fabric, 

after  that»   oillnd©r» art put onto  • truck and placad  into 

• Mil» dryer.  ytiiñ oyliodtra ara  düchargtd   fro«  th«  truck» 

U©«r©t©d   fro« bur« and  fIliad Into  * «©Ohio©  for  length, 

oro a* and edg« cutting,  riniahtd producta ara collated  le 

Ite «lellvery^oatelletlott,  ttan ara ••»uallr  packad  into 

••x«..  I«ra in  th« uoliii •*• lyfcricatad »lib oil  %•*%•* 

«a te 150#C. 

le« %©• mm ortMleee •nt©«*ti« **•*•©«•• It*«* t® 

••«mfecture cylloaera viti •© Ut©»©l di ••atar of 9î-f?3 

©», me the er©d©«tl*lty ©f !**> Un/kf. 

è  lin«  la  «at  up  right   after   th« £{*""**   aettiiti 

•èettfcr© me l»«lui©© ei©di©i ari  calihjratioe • •chin «a, 

©•»tiauoui  4rr»r«, #©«»©©i©»a  ir   takiag «ut  bara»   tàttf 

lajfcrltttl©« and  tJ-a«afar, «©©ài©©©  for  «»Hing product». 

It  th«  iMt  f«©r»  «*«*• »PP«**"»1»  iMUiiitüM *• 

•fcl o * ©i»*l*i»  c»iiir«tteej  mê heet  t*©©t©*©t ©r»  «mMmm 

&• •©© eut t. f*©ref©r© ©«f ê%*mim§ mê ••«« 4r»«ra ©r© 

»©t »•©••••ry. 

A©  ©i©!©«©«!   ÜM  l*«l»Ít©  • »©ilfcpit©—©f   !#•••*•* 

1   I©««©©«©!  ©tau©* Ü|i»il ©it. ••*• M«   !••!- 

a  ©)©»tà-*t©#e© ©f itff©r©«t  <H©*©t©r©» ©lia 

©•r fer at to© f©f ©ttptlytftg ilr©«t  •!••» ami Éftt •©#! 
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lnatallation  for Gutting tag«a by bait aaaa; 

installation  for   kssgtfi iliittinF «f cyllndara   ay disk «•••. 

Only piling  of «aafcwool ktanitet   stock onto  the   tran afar 

coQftyor and   packing ol    itniahed  cyllndara or   hall-« ¿111 

lato  carton   boxea  are  ««(le  «anual Ij.  Th#   output  of   auch  a 

lint  la 9l>   llo.il/hr  for  colindara   loo  to  «ou   mm la   «xttraal 

diaaatar and  21  aw io alniauai  lot#ru«l  dim^tmr. 

Tha ooptlpuoua praaaur«   •ouidlpj- «ttfaoci   la  that  ta« 

•••log ytiaaiaii a arpa t   so*ka<i   lo  the aiavstv«   is «aulèti 

1st« ••Ti-Uk«   fora by  aaans   oí   rolì«r.   arraigad aerata 

tba oaavayor»   theo  it   l     traatad  »11 h haut  and  fürt fear eut 

tato aalf-oylindara (aoalla^. 

Production   cae bt aada   la  Ilo« alito  tha  ftlaaaa* filjrt 

atttlieg eaaafert»  or   fro« rollad iiUwol    .to, k.     o# of   tbaaa 

aatboda <*aad  ts   tba Cü:¿ft  la  vaAtáwal.aftaiaa  fro«   tba 

tacaaaant ja»a*»«tw  tara«*  j»rtjc#»aad «i tfc  a ayatfettu   «**•«*«« 

•ft a eootayor   UBI «HI   taa   output  of   *.. •-*v,v   ito.«#br.   Ta« 

lit«  consist»  af   • trarafar   conveyer, h««t   tr«ata«nt 

eaaftay*  and   dividing ooovtyor,   la« Nat   trt»ataaat   ^.«»t 

ta «fttl«|Má  «ita  far for alad   traf a  ta fora of aal f-e y Ito «ara 

«ad fMT«fll«d   praaaura   rulUr»   fot   «ttttléla§  »h»iU.   Ita at 

traataaai   la  tffacttd  by  blaatag  bot air  throw**  ta« aaaaaat. 

Fra««ctla«   t«eaa«legy ay tuia aatfead da«« a«t 41 ffar fra» 

lbat «f aa*«ifa«ttulti «lai«* 
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i-^^^B^^S-stSL^,, m m 
f tow *©oi F 

lÔliiSfitt» 

4.1. imoMi 

W**êM%%e* mclwö.i tu« MU*tm* P»MI,,,t 

- Fttpafttlo» oí ••iil*mt<» biU«tû. 

Ili tu«« o. 

- Slabs •oulcslag. 

- Cttargio« of drjrlM !«*•• 

• Slttoa drying. 

• Slabs coollag. 

• Discharging of <trfi«I **•**•• 

- Slates packlag- 
IM.lfltd bit«« 1. **.*•*•* %F •*#?•*•*»• -I»* 

*%«••* «üb C1.J or  lift. »«•>.»!*« «Mfa up to 90-95%, 

a*t* .ub..qu..t  diluting -1th ..t.r up to a coactotratioa 

9t >4*(diato«ita  to  bltu.tn prop.rtioti  la 1:2.5). 

»«Wool   f«. th*  »§«•*  Mttlln* ehrtet eoiiiyii 

a  ,»-•«  . Kait  balance  and  tbto Into  a It traoiftrrtd onto  a  otit  BUIU^ 

...tch.r .h.r.   1« 1.  loo..n.d.  hriMl  fl.el.. •«  t.k. *k« 

tat. . h,dro.lx.r .ber.  th., .r. .1»« .It» .«Li«* 

»it-., in . ..1!«   proportion of 1:10-12. H7dr.p..t. 

•kt.l..° (pulp)   !• tr«.f.rr.d t.t.  . «1«. do..r. 

n. ».i«.« lo.t.n.tu. f..cti... .. folio... tattr 

t»r* •" ••' ",0 "" ••""" b0,rd of " ch*111 00"t,,Of 
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aad art lowered along • cheek on Its chalas. Theo the 

conveyor drive  and  the pneumoc/llnder of sliding guides  to 

stop  trays  exactly under a vacuuœ  shield  are   turned on 

slaultaneously.   **t   the  same tnoœent   the  jhutter oí the voluoe 

doser  is opened  by means  of  the  pneuaocyUnder,  and a 

portion of  hyaropaste 250-38U  litres  in volume  fills up 

a movable   pressmould.   Ihen,  alter 8  sec,   in  order   to  di'-a In 

the  presstaould   the  latter  is  transferred  on rollers by  means 

of a  hyurocylioder  under  the  vacuum   shield which pro...-;;- 

and vacuuaalsea   two  slabs while  lowering Into   the pressmould. 

31ab  thickness  Is regulated by  special   regulating bolts  on 

the vacuus  shield.  After pressing O  see.)  the vacuum 

shield extracts  slabs  from  the  pressmould. The vacuum  r.hield 

aovlng upwards,   the  pressmould  simultaneously  comes back 

iato   the  initial   position  under  the   do.ser.  Then   the vacuum 

shield is  lowered  for  a  full  stroke  of its cylinder, vacuuB 

is turned  off and slabs  55-60% aolst are  discharged on 

trays. 

The vacuus shield goinc upwards,the  tray guides are 

lowered at  the   same   time,  the  chain  conveyor is turned  on, 

and  the trays piled are  transported   to  a  slab  loader  at   a 

pace  of JO00-4GUÛ  mo (visually)  until  new empty  trays are 

transferred under  the vacuum   ihield.   Then  the  entire  cycle 

of pressing is repeated.   Piled  trays,  on  reaching  the  slab 

loadar, are  stopped  by a  constant  limit   stop on  the loader. 

Mow chains can   slide  under trays.   By  pressing a button   tha 

hydrccyllndar  of a pace-ratchef gear of a rack loader la 

turnad on (rlaa at a pace of 125 as). On composing • 
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•tack of 24 trays tbt hydrocylinder of a pusher - is 

turnad on  to oharge  trays  from the loader racks into a 

drying truck.  The  truck  is charged  twice.  When charged 

the  truck  is put into  the  dryer by means  of a  transborder. 

Drying takes 10-16  hours  at a   temperature  of 130-190 C. 

When   taken out  of  the drying tkwJB**,  trucks are 
aven 

cooled up   to  4ü-45°C   and  are  transferred   to   an  installation 

for  discharging. This installation  operates  as  follows*. 

A truck  piled with  dried slabs  is  rolled by   the 

traverse  transfer of an  electric  transborder  onto rails of 

a hydrohoist platform.  At  this moment  the  console part of 

a  stationary chain  conveyor passes between   the lower 

row  of trays with  slabs  and the  truck frame.  By pressing 

a button   the hydrohoist platform with the  truck on it 

goes down  at  the first  pace of 40 mm,  and  the first row 

of  trays  with  slabs    on   them  is put out onto hauling chain 

of  the conveyor for unloading.  Then  the  truck is lowered 

for 11 paces (125 mm each).  The truck is hoisted in a 

reverse order. 

Slabs on  trays  are either taken manually from the 

chain conveyor or  transported on an iuclined conveyor to 

a board  for sorting slabs and trays.  The  output of such 

an  installation is  180-200  slabs 1x0.5 m per hour. 

à production outline  in  given in Fig.   l4. 

4.2. Semi-kJi* and soft (feltj   slabs 

They are produced by spraying unit************* 
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»•«kwooL,xressure  moulding, cooling and cutting of 
ftiiiteraf     "iTlK   motif* Vifumtn 
the  soaked egxytrt on  a conveyor line which includes 

a centrifugal   installation,  *tà«««»i  settling chambre, 
litri 

pressure moulding installation, cooling  zone with  a 

ventilator,  and  dividing machine. 

Bitumen molte* and overheated up   to 130-150°C  is  sprayed 

by means of  the   steam ring nozzle of a  centrifugal-blowing 

installation. 

The bitumen  softening temperature  for 30ft slabs i a 

45-50°C;   70-byOr-   for  serai-fctm* ones. 

Fig.  la.  Technological  outline of ka**xi**fc* production 

nttotntmsvfttkntx«**«*«*   0< nVd slahi hiiumtn~ bonded. 

1 - Conveyor  with ejector.  2 - Raw material   «wp^er. 

3 - Coke bonder.   4 - Automatic weight  doser.   5 - Belt conveyor, 

6 - Cupola furnace.   7 - Blowing ventilator.   8 - Holler 

centrifuge.  9 - Conveyor  for waste.   10 - Water  tank. 

11 - Kti«JW*Jt settling chambre.  12 - t'luegas exhauster. 
Fikrf 

13 - El.motor.   14 - Conveyor for *£fkwool.   15 - Belt balance. 

17 - Scutcher.   18,19 - Inclined conveyor.  20 - Hydromixer 

with emulsion  doser.   21 - Centrifugal  pump.   22 - Pulp  doser. 

23 - Moulding machine.  24  - Water  intake.  25 - Vacuum pump. 

26 T 27 - Drained  water  tank with pump.  28 - Chain conveyor. 

29 - Installation   for charging trucks.   30 - Drying truck. 

31 - Transborder.   32 - Kiln  dryer.   33 - Installation  for 

discharging  trucks.  34 - Slabs stack.   35 - ¿1.   loader. 

36 737 - Konorail.   38 - Balance.  39 - Water doser. 
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40 - Mixer.  41 - Pump.   42 - Tank with mixer  and steam 

heating system.  43 - Tank  for melted bitumen.   44 - Bitumen 

doser.   45 - Disperser.   46 - Concentrated emulsion 

tank.     47,49,58 - Pump.   48 - Working emulsion   tank. 

50 - Monorail.   51 - Oil receiver for ndtwool  dust 
wififror 

separation.   53 - Oil  discharge  tank.   54 - Oil pump. 

55 - Oil  sprayer. 

The productivity of a  line  is exterminad by an 

output of srmrtwooli. The volume  weight and thickness of 
r minfrat 

products  depends on the packing factor and conveyor 

speed,  The   lrtter being defined by the formula: 

Û 

B    h    J    60 
m/min 

where:  Q - xeekwool output of a line, kg/hr. 
fcutirrat 

b - finti width, m 
Manti* 

h à. y - thickness and volume weight, m & kg/ou.o 

ft«ndid Hihtrvl etnie« 
5. Manufacture oi Mwthwool Slabs •• S tar eh-Wut*» 

5.1. Bajid slabs  and blocks 

Production includes  the  following main processes: 

- Preparation of the adhesive in form of water 

emulsion« 

- Obtaining granulated ^ntkwool (from packs or rolla). 

- Mixing granules with the sttmfcrix binder. 

» 

•i 
i 

X 
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- Moulding of slab SJOCM* on continuously moulding 
btankti 

•achine. 

- Carpet cutting into slabs of required sisea. 

- Drying in kiln or  continuous  dryers. 

- Packing. 

*.2.  Seml-klW  slabs 

Semi-ka*i slabs are  manufactured on a conveyor line. 

Technology includes: 

- Preparation  of  the  starch attanixv with admixtures 

of paraffine,  mazut,  bituten. 

- Obtaining *s«kwool» on centrifugal-blowing installations. 
»winerOf 

- MJ|*«*r* spraying by steam through a ring notale, 

and j«kJi«sixa.«#rt producing, a  Manket. 

- Rax««* moistening with steam and heat treatment 
Blnnkrt 

with hot  air by blowing  through a  layer. 

- Cooling andMianfcet cutting into  slabs. 

6.  Manufacture of ¿üfcwool Mats Stitohsd 

Manufacture of  stitched mats with different linings 

la effected by a mechanized method on oonveyor or non- 

conveyor  lines,  or  on machines. 

Most  wide practised are non-line  stitching machines on 

which sackwools in  form of rolled stock  taken out of the 

ftkamurt   settling chambre conveyor i» processed. 
fifcrr ar' 

Such production includes the following technological 

processes: 
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- unwinding rolls into strips, or cutting off from 

them a layer of required thickness. 

- Lining jnrekwool layers with coating material from 

one or two sides. 

- Stitching rockwool layers with wire or thread lining» 

- Cutting into mats of required length. 

- Matt rolling. 

Coating materials  are paper,   crimped carton, 

bitumen-impregnated paper, metal  grids, rugs of vklagfc* or 

cane. 

The output of different machines depends on mat 

thickness and type  of lining,  and  is 100-800 sq.m/hr.   If the 

line production method is used,  the x««Jcwooil can** is 

transferred  to  a lining installation directly from  the 

ttiratSKKt chambre conveyer,  then  to  a  stitching machine 
fibre 

and   to an installation  for rolling. 

7.  Manufacture of Insulating Cord (fluffycord) 

FlufÄ cord is  produced from wikwool  waste. 
i mt'nerof 

Production includes the following operations: 

- Waste loosening into flocks. 

- Transferring flocks into machine. 

- Cord generating. 

- Cord braiding on braiding machine by means of 

bobbins. 

- Cord winding on arbors. 

Braiding is effected with aink-ooated or brasa wire 
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0.2 BID thick,  asbestos  or other  threads. 

The productivity  of a braiding machine is 120-140 

liB.a/hr  depending on  cord   thickness (30-60  mm). 

Mmerof 
9«  ¿hops for Manufacture  of Mgckwool Products 

Aa  a rule  technological  equipment   is  placed in  an 

engineering building which must  include the  following shopsî 

1. Charge preparation shop. 

2. Cupola or other furnace shop. 

3. JctffceKix« preparation shop. 
fti nder 

4. Products manufacturing shop. 

5. Packing shop. 

Dumps for raw material and warehouses for finished 

products can be blocked with the building or^located separate- 
may t>f 

Xy, regarding local conditions. 

Besides, some auxiliary premises are in the engineering 

building, such as a laboratory, repair shop, compressor 

station, etc. 

Aocording to a required production volume and variety 

of producta there can be set up a necessary number of 

ttchnological lines including: manufacture of ißikwool and 

its products desired. 

In the last years most wide practised were specified 

aets of installations including a conveyor line of equipment 

for manufacturing soft and semi-Jji£ji slabs, and non-line 

•achines for stitching mats, for producing half- 
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i 

il 

cylinders for pipe Insulation. 

Such sets of Installations are supplied by firms: 

"Jüngers Verstads AB (Sweden), "Fransicol" (France), 

Grunzweig und Hartmann (SXIj, and others. These installations 

provide for obtaining a  neces.viry '/ari ut y  of insulating 

products lor construction ;mJ other industries. 

The USoR is preparing at present new automated setò of 

installations for manufacturing r»«kwool$. 
montrât 

In  order  to  meet  needs  i* promets  a  set of inalai,1 •-• 
f »r 

tions can be modified. Thus, ;or example, if products 

for pipe insulation and stitched mats are not required, a 

conveyor line for manufacturing felt and slabs is 

ordered. 

The main technical data on installation sets of 

some firms are given below. 

Name 

Main Technical Data on Specified Sets of 

3tS 

Table 12 

N«r»fr«| 
Installations for Froduction of itaefcWool Products by Some Finus 

Jüngers 

Verstads 
AB 

(Sweden) 

Orunzweig  und    Fransicol  (France) 
Hartmann -—-—— 

(GFH) T'ype ;i T^e f: 

Installa- 

tion out- 

put tn/yr 14400 5640-6850 15000 15000 

I 
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Teklt 12 few*.) 

1                2 J 4 5 

Pjroauots      Flouring  feU Felt Ftlt 3#IB1—EMI 

f «2V5Î kg/cu.m f »25-5U kg/cu.m Jf .33-50  kg/cu.m A  hard 

Seral-bji<i   slabs •>emi-*i|id  slabs Felt  "Stllll- slabs 

^o6ü-8ü  kg/cu.m JT =80-120  kg/ou.ii EOI",  semi-tìfici if e hk i — to 

slabs kg/ cu.rî 

Sàfid  slabs Mats  stitched Jf = 5U-12C>  kg/cu.m îftftî»ka" 
|»80-120  kg/cu.m f = 5V125 kg/cu.m Bifid  slabs f«i5of:<- 

lmA§jpt«ji»»* slabs 
y el 50 \  200 

S*«UB (ill7-426 
Mat« cjfinrfrri 

mm) 

Jf« 140-170 

kg/cu.m 

220  kg.   ,, 

Slabs spit 

kg/cu.m. ¿r =100-150 " Al upar," 

kg/ou.m. Mats stltcheù I-IOO-J i 

Mats  stitched Insulating cord % »110 kg/cu.m kg/cu.m 

/« 50-150  kg/cu.m 

400  mm) 

#«200  kg/cu.m. 

acoustic  slabs 

y=130 kg/cu.m 

Keekwool 
Mineral 

y=150 kg/cu.m 
Insulating cord 
y=200 kg/cu.m 

Äaekwool  in 

sacks 

Haw mate- Slags with Rook muck Slags with ad- 

rial admixtures like marl mixtures of 

of rock muck rock muck or 

and silicate silicate 

refuse refuse 

Furnace Cupola furnaoe Bath reouperat- Cupola furnaoe 

unit type ing furnaoe 

Number of 

units 1 2 1 

Ditto 

furnace 
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T«Ut 12 ff it» ) 

If»eat 

f» rmat loo 

s ft hod» 

v entri fugai 
roller 

Wkeatva Hheaol forme-» 
1   • dehyde realm 

Fuel: 
ior ••Hing Coki 

for heat Natural gat 
treatment or aazut 

Number of 
working 
people 
per shift 

32 

•ertleal 
drawln* bl 

IB« 

Ctatrlfugal 
roller 

Phenol forasi da-  Phenol foraal- 
h/da raaln, deh/de realm 
poljrTio/lace- 
tata emulsion 

Maturai gas er       Coke 

- " - Maturai gaa 
er «aeut 

Heat carri-    Mixture of Ditto 
er for heat    air with flue- 
treatment        gas 

Ditto 

43 
(without the 
aoouatic alabe 
shop) 

21 

Castri fugai« 
•levlng 
{ atta«) 

Composi tlon 
of starch 
elth 
admixtures 

Ceke 

•aturai gaa 
er amant 

3tea«; 
mixture of 
tir «1th 
fluagaa#* 

15 

. *  So -fc   * t-C t f"W¿l > 



TWf fflTTop ii aopscfioM oí 
fOI aSÜLAfllG •AÎBUâl^.lMHWÇfg AJP 

kg* pptipB Jhfl»^"« ft aftit iftlff fll 

»4 fr^irlf 

Hat inaulatié» la no« aa latrimela faatura of aodara 

laeaatrial aatarpria«. á ntmbtr of tawhaalagioal praoaaaaa oaaaot 

ba affaotad at all  taohaloally aîtaoat any thanaoiaaulatioa of 

a qui pa» e ut  and  pipa«. 

SBftat Inalati«» prawftdae for big aoonoay «f faal,for atabi- 

lity of taohaical proc«aaaaffor lai pro n n« oaadltloaa t# aarra 

t qui paia n t. 

It la ala» praettaad oc a larga aoala in ooaatraotiag apart- 

Mat houaaa,liiduatrlalfa4PrioulturaltadÄl»latrativa aad othar 

buildInga» 

It goaa witbaot aayin« that tha axpadlaaoy of «i of th» 

aaat inaulation i» quita avidant at  praaaat. 

Irary ooaatruotion fira aaat,la tala ooaaaotioa^aaolda • 

ámbar of a pao lai   problaas: 

1) Dataralna «haa a» ai*Blag9rat loaa! a paar «a aad val ama a 

far tha haat taauIatit>Bfaa©oaa tha aott »ffaotlva taanaalaaala» 

tiag aatoriale* 

2) Da tarala» f whaa oonatmetlagyaowcaa to aaat aaade ia i§r 

taarmadnaulatiog aatariala. 

à fir»,nadar aoaorata ooaditioaat»ay aithar darálop it« •«• 
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aaaufaoture of t nera« in tul a ting aaterlala and prodacta.or 

aaqulxe tbea fro« apaoiallej»â horn» or foreign finas. 

la order to  raaoJUe theao  questiona aost fully  it la neeec 

sary  to have o no h infaraation  data on oonditiona of aanufac- 

turing therualnaulating aaterlals,on matarial reeouroee requi- 

rad on the prima cost of producta abtain*d,oa oapltal invartaenta, 

ato. 

3)    Production oonditiona ara ta aaaanoa different la 

various cauatrloa and parta erf tha world* Tharufare it la iapoe- 

albla9in tha proaent study,to  work ont raooamendationa with dna 

lagard for all eoacrete eoaditione possible, 

TTaaunir.on tha baili of information given hare it la poe- 

el bio, proceed In* froa oonerata conditions of any araa.ta daflna 

all noaoeaary  taohnioal and • conca io production faotora by 

aeana  of elaple  oalaalationa and to taka  taohnioally and aoono- 

aioally favadad daolaioaa about aa expodienoy to ooaatruet a 

plant  about ita  typafoutput and noaeaolature of producta and 

ala«, to ohooflt aala teohuo logical doeiaioas«  Yet aayhow whan 

talinü firat raatga deoialona,apaoialiata  in tha field of tnerao- 

laeulating aa tar lavi a will not  ba required« 

Caleulacloaa «a tha baa la of praoedurea and inforoation 

data g ira a la thla atudy eaa ba aada by «ay traiaod engineer or 

eoo nam 1st« 

2* fflMiff 9t Mtom traLiXjL 
fiant »rao arar fool it imtmp» 

•aaufaotur«  of alaaral wool tharaolaamlatlug aateriala pro- 

ducta  and structures oaa ba  ooadaated auteaaaoue planta aa wall 
a? 

aa  la  aha pa of oartain    plant« and faotorlaa  for taaraalneula- 

tlng    and building aet ari aletf erro-cono rate atruoturaa planta 
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a*a te«i«->bullâiA£ faotoriea. 

Qi« «Ftim output «f ft plant for production of »inorai 

wool aateriala i» Q0»paratlvely low thu» »oalling down the 
is 

plant itaelf. Theoe reaa»*s «re diaouaeed in the aeotioa 

•Choice of Plant Optiat» OutpuV.I» oaee .conatruoting an auto- 
of 

aaaou» eat»rpri§e the opeolfie weight of oapitalâinveafceentiiB 

•sooting auxiliary ehop» and aerriaea aa wall a« in eatabli^ 

•bing on-« i to and non-ait» ooaœunioatione-olectrio traneaia- 

•loi line»,rUai and water aaina.branoh line a, highway a, ato. 

fa ostro**ly groat« 

Thee o expendituree »ay eonaiderably oxooed tovaataent» la 

•»•atraetion of nain induatrial »hop» under oapoo tally iaxarou- 

Mb le eonditiona. 

A high ooat of auxiliary induatrial unito and ooaaunioftti >n» 

giro» a ahaxp rloo to apooifio towartaents per yearly produc- 

tion «nit and nakte lacrean» cono i dor ably its o o at. 

Taking the aboTo-«o»tionod into oonoidoratioafIt eaa be 

»iatoabl« to ooaetruot ahop» for produotion of Binerai wool 

tlWT—rtnmlatlnç producto aa part of plant» under way or to 

operation,to other industrie». Hoot effeoti*» to oonotmotiom 

of • ano» ao part of a big plant whaee power and tranaport faoi- 

litita hav» eubetanttal rooerre» for it« omtput »ad oan Boot 

•toon iaU eaitoitation of tola BOW »hop with»ut oonmiaaiening 

»aniltory »»paeitiea. 

tmlaa of Territorial 

tf ffnoral foo| *h»*»alaiilatto« Efttortolf at 

fYteeialee of territorial siting of piasti for aaaafaatava 
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«f Binerai wool themolnsulating arterial« and producta differ 

radio ally fro« conventional principle« of siting of planta 

In the kuilding material«  industry. It i« explained by «one 

«pac if io feature« of theraainaulating asterials and in this 

eonneotlon9by particular condinuna uf taeir w ¿nspaarfcation« 

Theraoiasulating materials have a minate volant weight* 

•eight of aas« Binerai wool material« ranges fren 75 Jeg/cn.m 

te> 150 kg/on.ra. 

Onlj some speoial produots-eyllnders, rigid «lab« with 

synthetic and bituminous Mûder-have the voline weight of 

150-225 kg/en»*. 

Wben tranaporting these material a, only 15-22* of the 

lead-carrying capacity of railway transport 1« used« This 

explain* rather high transport expenses per production uni-i» 

But at the soae tine when transporting scarce material and  fuel 

for aajQufacture of therao Insulating materials and produots, 

the load-earrying oapaoity of transport van be used fully o ino e 

the volume weight of raw material and fuel  is 10 tiaea and 

more fcigger than that of theraaînsulating material«. 

Therefore if pianta  in the building material« industry 

are to be sited nearly raw material and fuel soar oes, facto- 

ries of the theraoinsulating industry should be  sited right in 

areas where prodaeta earn be ooaauaed* 

km Chaooe of Optimisa Duty of a Plant and ^ Tm^?THr*T 

ewer teohnlcal and Boonoala Paotor« 

Optimum, duty of a plant for aanufaoture of mineral wool 

theraainsulating aaterials and product« la three-shift work 

im a continuons week,with am annual stoppage for capital re- 

pair ef 30-35 days» 
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Vork 1* an. interrupted week entails a considerable Ine re aw 

In the prim« oost of products and a reduction of their 

eut pert. Reducing the production velume will accordingly 

rise  expenses per production uuit beo ause of everhead expan- 

sée* 

Besides, an increase in expenses per production unit 

beoause of overhead esq* ns es. work in an interrupted week will 

also  lead  te some inorease in direot expenses per produc- 

tion  unit« 

Kindling,  a supala furnace the  first day of a working 

week and stepping it  its last day will result In an inorease 

of r*w> material and fuel consumption« 

Higher oonsroaption of technologioal fuel per production 

»it will  also scorar  as a result of a wears« duty of heat 

•treatment ohambres If they are oooled and heated every day. 

Thus due %m all  the above-«namerated factors work in an 

interrupted five-«lay week ooapared to that of a continuous 

ont réduits in reducing the output volume by 30-3Ä and rai- 

sing  its cost by 15-20*, 

Operation of main s he pa in two or .moreover, in one shift 

with hot prece s ee s (raw material aeltlng) would entail m such o 

•harp deterioration of all technical and econoalo  produc- 

tion factors that,practually,it is warealisaale.  And auxi- 

liary shops and servio es can work in twe «or one shift,  a 

oontlnuoue or interrmpted week all the  sane« 

the duty of eaofc auxiliary shop ex service aust be ohosen 

precaeding fro« coserete o o nd it ions of operation of a gives 

plant« 
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5«   ?P^ia^lH«tlW ffX ffrfftP ffl R«nrf«.9i1ff« 9* w99l 
•aterl«\la. Products and Structure a 

Mineral wool materials and products,regarding «hat parpóse t 

they are assigned for oan be divided into two large groups: 

A«   Materiale for heat Insulation of buildings and insalili - 

lattoni* 

This group Ino lade 8 alaos t only slab insul ants-soft 

semirigid and rigid slabs with, synthetic» binder as veil as 

••mi-rigid and  rigid slabs with bituminous binder whiobj are 

widely used for  heat insulatièn of stationary refrigerating 

instai 1st i one »Beside sait «braces a comparatively snail number 

of akaped products,ayllnders,half-cylinders or structures on 

their base  for  Insulation of s te-un or hot water oeadults in 

buildings as well as pipings ooming froa buildings to cent- 

ral heating sains. 

B« Materials for heat insulation of pipes,technologi- 

es! and ptrwer équipaient at industrial plants,power stations 

and heat stains («reotion insulation)« 

this group ins Indes a great variety of materia le, products, 

and structuren-ftal f-cylinders, slabs and stitohed masts with 

different linings« 

Besides,nlnerml wool insulating aord is widely used for 

insulation of steel fraae^vorks and o on pi ex pipe bends« 

It is advisable te réalisa precise special i «at ion if the 

•oltane of thtnso insulation works is considerable. 

In order to «btain an ereotion insulation it is reoenmended 

te ««astrsjot a «hop wits twe er three technological lines,with 
ine BrodnotiTi-ty «T 10<M50 thouvau.a of «truoturee.produots 
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and materielm per year« 

y«fiij £t is better to manufacture oyl inderà ana half- 

oylindera on two lines and alato aaterlal with synthetic hin- 

der on the third« Equi pawn* for producing stitohed mats and 

insulating eenrd am  installed a lecnf fron the line. 

But mineral wool for mmnufaoturing stitehed nata if at- 

tained either on the aaia teaThnolagioal linea or during re- 

paly oif heat  treatment ohaabres,or hy speoially stopping pe- 

rlodiomlly to manufacture produoti on with ayntmetio hinder 

In order to eel eat ni aerai woel obtained* Insulating oord 

should he aa a rule produced from alato and half-oylindsr waa- 

t« (ends)« 

than it ia naoeesmry to obtain a wide variety of ahaped 

paoduets of apeoif ied type« «nd aiiee,oquipnent for manufac- 

turing oylinders nay ala« be  inatalled aloof froa the line« 

It ia ettstated toy oonaideratloaa te raise  the output« 

As a rule empala furnaees and fibre  formation equipment 

maro a higher productivity than production lines for obtaining 

am/Had art tand therefore hare  to operate am de fero ed duties« 

Installing equipment to manufacture oylinderà aloof fren 

-the line will permit te> pre« a a oenplately all half-tfiniahed 

produete and to a* ta in simultaneously a big variety of pro- 

Anots of e peo if ied type a and aiata without any ree quipping« 

and it is quite posible to seleot half-f inlahed mineral wools 

fan» stitebed nata« 

There la a nunber of pr ojeo ta pertaining to pianta far pro- 

ano t lorn of the erection insulation« la partloular, the Serlat 

lamio* has worked ant,for all-out mppliomtlons, protests of m 

plant with therms teehjaelagloal lines aa «mil ma a Tarimmt of 

flat pro )att with twa lines apeeialiaed for mamufaotuxiag 

Anats and material a for the areetiom insulation« 
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At this plant -there  la a special shop designed t« pro* 

duo« metal parte for protective coatings and a conveyor 

line to  completely assemble the mo insulating structures right 

at  the plant« 

In «rder to obtain the ereotion insulation^a shop 
¡t ¡J rtC9tnmtr\dtd  to Cinitruct 

with two teohnological lines with oupola and bath furnaces 

of the output of 100-140  than «on,a «de signed to manufacture 

mostly B«ift,semi-*tgii and rigid slabs with synthetio  bin- 

der »Aloof fro« the  line can be installed equipment ta> ob~ 

tain stütohed «ata.wound cylinders or aae**s* half -cylinder*. 

The   question about specialisation can also  be re sol veil 

so  that plants for the ereotion insulation will  produce only 

sJatarpei pro duo ts, et i to he d nata and insulating o«rd,and neoes- 

oary slab materials  for industrial unita will be produced by 

plants realizing mass manufacture of suo h products for gene- 

ral construction needs. 

And Is turn, a certain number of shaped produots for 

heat insulation of pAjlnge im buildings,and fro« buildings to 

heat mains,are supplied te general construction organisations 

by heat Insulation plants« 

Host effeotlve econaníoally is to oonstruot a shop with 

one or twe technological lines directly as part of a large 

house -building «factory or a ferro«« onore te struo tures plant 

so  that the plant should oonsume all, or a bigger portion of, 

produots of this shop, the remaining portion to be supplied to 

soae ethers« 

Llouiiating the aeoessity Ì* stowage and traawpenrtation 

at therno insulating •ataríais will raise oemsiderably the 
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eoonomio effioiency of a plants. 

Shops and factor tee for manufacturing therao insula- 

ting struoturesymaterials and products as part of a metal- 

lurgical works,flame-liquid slags beiag used, wit h four teoh- 

nologioal lines oust,having a big production volume (200 

and more than on.a per year),aanufaoture as a rule «aim** 
general- purpose 

ini proéuots expected to be supplied to general cobstruc- 

tion as «ell as to sperialized ereotion firms« 

6«*   Cheioe of Qptiau» Raw Material »Influence of Raw 

üliT"*!1 EyP* t0 ** ÜBed 0Yqr Teohnioal Hfl 

loo nonio Factors 

Technical and eoonemio factors depend essentially on a 

Oho Ice of raw material «It can be  stipulated by the f «Hewing: 

• different oost of slag rmbble and rock muck, 

- different slag rubble and rook mask consumption per 

production unit; 

• different fuel tonsumption neoessary to melt raw 

mater|al| 
- different ra« material fusibility degree} 

• difieren* outputs of oupola furnaoes if different kinds 

df ra« material are used, and corresponding emanges In the 

output« 

In fader t« obtain rook; auck it is neoessaxy ta organise 

smeoial quarries, often to carry out barine «arks,to make spa» 

•dal spar traaks« 

Slag, dump« praoassing or attaining slag rmbble fro« speoial 

easting metallurgical basins requires as a rule much less 
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inveatiient and operating expenses» Therefore the ooat of 

slag rubble is 1 »5—3 times less than that of rook rnuok« 

Thus for example,the ooat of 1 oa*ra of blast  furnaoe slag rubble 

being about one rouble  50 kopeoka,the ooat of 1 on.auof rook 

muok will range fron 2  roubles 20 kopeo k s to 4 roubles 70 

k«peeks. 

The rated rook muolc ocnaunption ie 40-45* higher than that of 

slag subbie»    But practically the difference  in raw material 

consumptions at plants in operation is ouch greater and reaches 

200*. 

It should be meted that natoti lug wonsumptions „different 
of 

raw materials at verious operating plants is to a great extent 

oorditioual because the raw material oonsuaptiou level depends 

not only on types of raw materials but on a number of other 

faotexa suoh as nomenclature,output of produets by types ae- 

tmml weight of raw material and prod no ts; maim technologies! 

produotlon deeisiona,level of production organisation,and 

ee peo tally atrio t observance of teohnologioal duties« 

Abselutely emarlnoing wouli be compara tire data on oemsump- 

tlons ef different raw materials,other a «adit ions being 14mm» 

tloal#Tet if a large number of plants are eoamared them sueh 

eosmmrlsoB gives rather oetrrinoing results eemflrmlng im 

general the rated data« 

Censuvptlom of teohnologioal fmel te melt raw material 

Is dlreetly proportional to the fuel oensuaption per produo- 

tlon unit as well as to the melting time« Thus,increasing 

fuel sonsim^ot ion, when using rook muok as raw material,will 

alsa iaorease raw material oonsmiption and Its refractoriness, 
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li i« establish** by speoial calculations tahat coke 

oonsumption per 1 ton of the join***, working on slag rubble, 

U 160 kg;  working on rook nuok - 285 kg,i.e .higher by 

Similar data were received by oaloulations carried out 

during the development of prolate for plants on produce 

tionjaineral wool thermeinsulating materials.The diffe- 
of 

renoe was 82$. 

The  difference in faertaal eonsunptions at pJantB in 

eperation is far greater.  It is oharaotertati« that the 

latest consuaption «€ oak«  per production unit eocur»    at 

plants eperating <m «lag rubble and by the way it ia alose 

ta the rated consumption. 

Ceka expendes for mineral wool production- are up to 

25* of the total. In can be explained by a very high eoke 

eost-èens of times exceeding that of raw material. 

The coke oost earn fluctuate considerably depending In 

it« grada and  sort as well as on a given production area. 

On the arerage  it cam range from 23 to 58 roubles par  1th. 

Im regard to the fact that  plants are  sited most ofte- 

ner in areas where products can be eerosumedjiuel and raw ma- 

terial are transported by railway. But Increasing raw nate- 

rial and fuel oonsunptions per production unit will entail 

•on« additional transport expenses, 

thus ooke expenses,when using rook nuek 1**t^ •* ,la* 

rabble as raw water i al, are inoreased by «Tarage 20* of the 

tsjrtal expenses on produotion of one eu«a* ef aineral wool 

fibres. 
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th* duration of raw/ Material salting depends dirwoU 

lj em the soke oonsuaption per 1  ton of the instan« There- 
«•li 

fore increasing the ooke o o neu» pt ion In a« 1 ting rook auck 

aeans a corresponding decrease In the Binerai wool output» 

But the  total expenses on manpower as well as overhead 

expenses are  invariable  and for this reaeém snob, expanses 

per oae ea*a. esf aliterai wool,the output being on the dec- 

rease, go up respectively*    A degree of deerease in the pro- 

duo tivlty erf equipment «hen operating on rook auok depends 

not only ea raw material oharaoterlstios but also on a 

nuaber off ether faetors such as a type and output of a shel- 

ter, power of teohnologloal équipaient, e to, 

therefore) seafaring the product i ri ty of equipment la 

different preheats and at various plants in operation is to 

a certain extent conditional• 

lost slgalf leant ara eoaparlaons on the baa la mt spe- 

olal ealoulatlons nade for operations on d if fere at raw 

aaterlala.etbjer conditions being equal. Suc h oaloulatloas 

were earrlat ant when teohnologioal design moras were being 

worked out,  amd in eoa« pro J eo te designated fer frequent 

use ( "standard" proteste). 

these ealoulatloma have Shaws tahat the productivity 

•f teohnelogiaal e qui pa eat when operating an rook auok 

Varai ts> that whan working on elag rabble with eerreeting 

adalxtarea la leas by 45* en the average. 

Aaeeerdlaglj ge ay •eoaatant» expansée par pcrwduotion 

unit at aiaaral wool ftta-ee, 1 •••wages saw* ani plaat 

ses,«ey 64»» 
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fta« ab»re-*merated data ludia ata the advantage at 

iaa of alag raw material ovar rook ««ok fron tha tcononi- 

oal pa tat of via»* usa of flame-liquid blaat furnace 

•läge aa raw material  is a©at effectif«. 

7*    Production y^1"' ftX ^fmJftir 

•aim   Funda« 

Capital iaveetmenta in construction of planta for manu- 

facturing Binerai wool themoinsulating products are compa- 

ratively snail but their «ffioienoy  is great« Bated inveet- 

ments per i en.n of produota ara 10 *• 39 rambles regarding 

the production vo lune, nom anela tur e and aain technologloal 

deoisions« The lew/est inveataenta aoour m constructing 

a shop with 4 technological lines as part of a metallurgi- 

cal works,using flame-liquid slags as raw material. 

Low invcetments are possible thanks to a plant«« high 

output and also to low capital investment  in construction 

af ahjaots of plant aa non-plant oharacter. 

lepecially big investments are put in construction of 

•  amali auteaamous plant with one technological line under 

highly unfavourable conditions and operating on carbonate 

raw material,    m this case high Investments are because of 

a plant« • low effioiencp and because oí oanparatively high 

inveetments in construction of objects of plant and non- 

plant oharacter« 
Construction of such, planta oan be Justified in araaa 

«here needa in tharmoinaulatin« naterial» are amali. 
for 



1 

-¡3b- 

B«t B i niai» investments ahoulê not be follami lonti 

It  is far fro« always possible le  erect a shop as part 

of  a metallurgical works,   and the  need  la Binerai  wool 

taermoln»ulatlng «ateríais  In an area «here  a shop la 

planned  to be  built la not al way a  great enough. 

Construction of plants with  two technological linea and 

operating en alaga with adairturea.  the output being 136 

thoa«ou«a and core  of thermednsulating aaterlals for gene- 

ral eoaatruction works per year,   is more economic. 

In thla  case   Investments per  produotlon unit are  14- 

15  roubles whan ereotlng a shop aa part of a building aate- 

rlals factory  ax other industrial  plant, and 16 rombles 

when constructing an autonomous  plant»    If slag raw mate- 

rial is net available and operation 's effected on rock 

auok the ospitai  Investmente will go up ta 20-22 rouKLee 

acoexrdiagly.    When oonstruo+ing a  plant,with three techno- 

logical  linea and with the output of 160 and more thorn.ou.m. 

per year for manufacturing mineral wool materials and  pro- 

ducts for the ereotion insulation,iaweetnents will be 16 to 

21   roubles regarding the type of an enterprise (plant,shop) 

and types of BOuroe material« 

Bated oapital investments oaa very essentially depen- 

ding o» a plant* s vatiety of products»    In this oonneotion» 

Tablea 13-18 show rated investments in regard to the  plant»s 

ee?fioleney,ltB type and oharaerter of raw material as well as to 

the production volume and nomenclature of products. 
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çAMTAL mvisTi^iTs « cowsroocTi« or fwm 
FOR MAHPFACTURE OF MINERAL WOOL THBRMOIHSÜLAIINO 

PRODOCTS (per 1 cu.a.of wools) 

Table 13 

NAME 
Plant 
Power 

Rated Investments.in roubles intfrrtiag  
 : Construe-: : Other      : Expenses 
Total     :tion and  :   Equip-:expen-    :on tying, 

:ereotloa  :  ment    :ses :out iva* e 
: works        : : :the  total 

Mineral wool produots 
A. Fer general construc- 

tion works 

Working on blast-      1 line    29.15 
-furnace  slags with 
admixtures. 2 lines 16*29 

Working on flame- 
liquid  slags,being 
part  of metallur- 
gical works in ope- 
ration 

As  part  of new me- 
tallurgical  works 
under construction    4 lines 11.89 

Working on carbo- 
nate  raw material 

For erection insu- 
lation 
Working en blast 
furnace  slags 

Warkiag on rock 
muck  

1 line    38.89 

2 lines 21.61 

3 lines 17.32 

3 lines 20.53 

18.30 

10.52 

4 lines 10.37        6.93 

7.9* 

24.43 

13.95 

10.51 

12.49 

9.18 

4.90 

2.91 

3.35 

12.26 

6.49 

5.93 

7.02 

1.67 

0.87 

0.53 

0.60 

2.21 

1.17 

0.88 

1.02 

9.70 

4.60 

0.40 

1.80 

12.9 

6.10 

3.80 

4.50 

Kotes:    1.  then building shops to manufacture  the general oonstruc* 

insulation as part  af a building «ateríais factory  « or 

bases of the construction industry,the present norms art 

corrected with the coefficient - 0.9. 
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Table 13 

t.  Rolled and slab products are obtained at plants manu- 

facturing materials  for general construction works; 

slab and shaped products:   cylinders,  half-cylinders, 

segments - at plants manufacturing materials for spe- 

cial erection works.   Rated lnvesments were estimated 

per 1 cu.m.of produots,proceeding from the  following 

production pattern for different products •!•*& 1° 

Table 14. 
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8»   Who1«»ale Prioos »a Mineral Wool Thermoinediating 

Materiale«Prodacta and Structures and Their 

Pria« Coste. 

Wholesale por lo e e and the prime oost of Binerai wool 

thermoinsulating materials products and structures are ana- 

lysed on the basis of industrial practioo and wholesale tra- 

de Am the Russian Federation of the Soviet Union as well as 

in some other Union Republics. 

Planned perire costs at new plants be built are analy- 
sts 

ced,taling into acoount use of modern equipment and up-to- 

date technology. 

The RSPSB'8 ourrent wholesale  prices on mineral wool 

thermoinsr*lating materials,products and structures as well 

as oa uommeroial mineral wool have been established prooeed- 

l»g from the weighted average cost of these  prod«ots in 

1965 at the plants situated in the Russian Federation's ter- 

ritory. 

When defining wholesale prices rather a high level of 

profitableness should be  speoified from-1G to 2k* regarding 

types of products (   19$-on the  average). 

Tne Russian Federation's ourrent wholesale prices are 

given in Table 19, 

It should be taken into consideration that the cost 

of products on which these prices  are based   is much higher 

than the  rated coot according -to earlier projects,  For lo- 

wer must  be the cost of  products at newly built plants    whioh 

will be operating on modern highly efficient equipment. 
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II 

,91 mm*à> m 
PRODUCTS  AAP MAfBBlAia 

(per 1  ou.« ) 

I • • • typ« 
s Valia» 
s «ftlght 
s  kg/eu.i 

Tftbl«    19 

Prioe 
roubles &r. 
ko packs 

I* 

3* 

k. 

5. 

6. 

Mineral    wool 

llNl-ftl «OOl drawn,rolled 

Structures In set of «int- 
rftl wool ha lí-oyl ladera 
with phenol binder with pro- 
taotlve coating fro» axum- 
mam-base alloy sheet (coa- 
ting ftlora thick) 

Structures in set of «^J»1 

wool tellow eylindero with 
nrertwfttive eoating fro« alu- 
iinu*r*base alio* sheet» («op- 
ting 1  «• thiek; 

Mineral  «ool »at» glued to 
liming with bituae» 

lineral wo«! «*te stitohed: 
1) vltojltiBlag» °f ••*•£ 

•• ah mats 60 not thiok 

2) 41tto,nnta 60a« thiak 

75 75 7.90 

100 100 7.60 

125 125 7.40 

«50 150 7.10 

75 75 12.00 

Half 
eylïader 

Insulating 
la/ar 

thftekmeea, 

57 60 110.00 

76 60 121.00 

116 60 101.00 

161 60 102.00 

100 

150 
200 
250 

150 

100 

§tf 
250 

190 

IP ito 

11.00 

tt. 00 
24.00 
tt.00 

20.00 

20.00 
30.00 
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3) itn^nti kam thUk 

è) «it» UMlMft tf 
Mi •»MrNard frM OM 
•id* uà kraft p»p«r 
irta tlM •thtr,m«ti 8 Orna 
«fclftk 

|) fitto,Bftts 60i» thiok 

I) ditt*»«at« 4te thiok 

7) with lilla* *f Mttl 
•M» fro« «M «id« and 
fita« glas« fr*» tk* •*• 
av,uti 80M thick 

•) éfttt*tarta 60a* tai« 

t) 

I«) witl&f3 papar fra« 
tva ald«a9«ata 80B« 
tafttk 

(1)  ditto,»«te 60n thlek 

150 1* 35.00 

too 200 37.00 

150 250 39.00 

150 150 17.00 

200 200 19.00 

250 250 21.00 

150 150 19.00 

200 200 21.00 

250 250 23.00 

150 150 25.00 

200 200 27.00 

250 254) 29.00 

150 150 29.00 

200 200 31.00 

250 250 33.00 

150 15C 35.00 

200 200 37.00 

250 250 39.00 

150 150 48.00 

200 200 50.00 

250 250 52.00 

150 150 14.00 

200 200 16.00 

250 250 13.00 

150 150 15.00 

200 200 17.00 

250 250 19.00 
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ïabl« 19 («o» 

12) ditta,mata 40mm thick 

10« 

11. 

12« 

13. 

14. 

limerai wél ••*» atitehad 
«i aitai meah: 
mat« lOttrn* tbl«k 

•      90 " 
• 80 " 
«       70 • 
• 60 » 
• 50 • 

•ate atltahei •» Mtu- 
afmaua i»p«r: 
mat« 50« thtek 

»    40 " 
•    30 * 

Cam*«» rigid mimerai wtí. 
gl«!, bit»»-*««*«* 

Semi-rigid mi*«ral eernl 
•lab» At*«*»»*«**«* 

Soft mimerai »oel •!•»• 

Eigid mimerai wa«l  «la*« 
bitmem-bemded 

Semirigid aimerai »o«l 
elabi bitumem-bemde« 

S«ft aimerai weal «I«»» 
bitwn-meaded 

Seal rigid mimerai weal 
•lab« «tarali beaded 

150 

200 

250 

«n/o 

•n/6 

290 

250 
300 

350 

400 

100 
150 

nw 

nn 

nu 

129 
150 

150 

200 

290 

100 

tot 

390 

400 

290 
300 

350 

400 

100 
150 

175 

150 

100 

125 
150 

19.00 

21.00 

23.00 

18*00 
19*00 
20.00 
21.00 
22.00 
24.00 

16.00 
17.00 
18.00 
45*50 
41.50 

38.50 

35.50 

21*50 
19.50 

18.50 

17.50 

8.40 
7.40 

20.50 

24.50 

17.50 

17.00 
19.00 

24*00 
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Table 19 («ont) 

15.     limerai woo alabe «B«*>" 
with «yntherl» binder 

t*.     Mineral wed half-etliader* 
with »y»the*i* bidder 

17.     •latrai weal hoi lew oy1la- 
de» witk eyathetle binder 

ni-30 30 8.50 
nM~40 40 11.00 
nM-50 50 14.00 
nn-80 80 23.00 
nn-ioo 100 29.00 

150 150 25.50 
200 200 32.50 

150 150 31.00 
200 200 40.00 
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Table 2© gives data en the attuai wet of produit» as to 

piante »paratia« in the Soviet Union (for the year e* 1967), 

I* is olear fron the data how oensiderable are reserves to 

redase the prime cost and to raise eoonomio effioieney etf the 

manufacture of Binerai wool thereeinsulating etruoturee.pro- 

ducts and materials* 

IV 

Prie» Cssts «T Mineral fool Theiaaiusulating 

Structures,Products end Materials as te» Plants 

Operating in the USSR (in roubles and Icpesks) 

Predue-te and Materials 

Table    20 

Average 

Prime Cost 
Minimum 

I#      I ime arai wool structurée. 
producta and materials with 
•ynthetie binder 

1. Sesff* slabs 
2. Seal rigid slabs 
3. Rigid slabs 
4» Half«eyliBders: 

enrolled 
b) meuldsd 
o; eut 

5# Cyltoders 
6« Structures ooaplctely 

plant-aadt of eyliaders 
with setal preteetiTO 
eoatings 

SI.     limeraX wool slasa bttuaen- 
bomdedt 

a)  soft (felt) 
bj   eeai-eigid 
c)  rigid 

HI.    Mineral WPOI sat» et ite bed 

IT.     Eineral »eoi slabe stareh 
beaded 

1.       Cerna»re lai mineral wools 

11 
16 
1i 

1? 
42 
3* 

*3 

IM 

1t 

§ 

§ 

8.60 
10.» 

16.70 

37 

i«6t 
10.00 
20.00 

9*00 

3.60 
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ïhe pria« oost of product» ef plante newly bulli» in the 

USSft «win« to standard pro Je« ta and having a higher technical 

level of produotion is about 1*5 tines lewer than wholesale 

prices,and those plants operate very profitably. 

fhue.use of highly efficient up-tn-date equipment must 

allow for further réduction of the priae ' ost ot produots 

compared to the oost at those plants«    The level of profitab- 

leness of manufacturing mineral wool material« and produots is 

ia shown, in Table    21. 

Profitableness of Manufacture at Mineral 

fool tthernoinsulating Materials»Products and Structure» 

(in * per the total priae «ost of produots) 

Table    21 

Paeducte 

I*    Mineral wool structures.pre- 
duatta and aaterials with syn- 
thetie binders 

1. Soft slabs 
2. Semi-rigid slabe 
3. Rigid slabe 
4* Half-oylInders: 

rolled 
aoulded 
•ut 

5» Cylinders 

6, Structures oeapletely 
plant-made of oyl indar s 
with metal proteotive 
coatings 

II#   Mineral woal slaba bH 
bondedt 

a)    soft 
%>) eomi«rigld 
o; rigid 

Pwmtfltablaaees Level 
Branoa Indnst- 
ry lverage 

40 
*4t 
46 

25*7 
19 
Ik 
16 

Je leee 

IS 

2 

100 
127 

46 

40 
40 
24 
16 

% leee 

64 
59 

112 
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m#   Ii»e?al wool «ats stltohed 

IT#      Mineral wool «labe atare* 
beaded 

7#     Ceanniroial »inorai wool«. 

tabi« 21 (oont) 

36 121 

52 52 

13 16 

ft« latent data for tha yaax atf 1968 a» the «anufaetiire 

of t&ese pxodmta by a maatoer af pianta in the Soviet Uniea 

bain« aartaaro of a large speeialland oenatrottien ereation 

fir» are «oat significant in esti»ating eoonoaie effioienaj of 

the aanufa<rt»re atf aineral wool themeineulatin« aaterials, 

peoduote and struotures. 
Thus tha ariae cost of so» slabs with ayntHetic biadar 

la 1« ro»bles,i.e.áe lower by 10» than the brano* industry ara- 

rle ooet.the oos* of aeai-eigid alabo i. 15 romblss that is 

law« by 6* than the 1967 .oet;cut eyliaders- 35 roubles, or 

leas by 20* than the 1967 «oat (this plant is unique): 

- waaaad eylindere-3*    roubles,i.e.lose by 0* tha» 

la 19671 
- railed half-eyli«dor»- 18 roafcleafar lower by 6* taa» 

the 1967 eoet; 
- rigid slabs with bitaatínoue ninder-2§ renblea.i.a 

lass by 20* than the 1967 oost 
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Matributieai ef actual ornata ( i ••»coati of pfreduote) as 

ta expense« for different types of product» is far fro» be In« 

even, and this de panda em objective eonditiono of their pre- 

duo t loa as «ell as on attendant ftooaaioual faotors« 

Tablee 22-25 represent speoiflo teohnolagioal aonmasp- 

tlone of rev and »ther materials,fuel and eleotrie power naeei 

sary for the manufacture of various kinds of prodneta.    Tinse 

oensmpt ions ware take» aooarding to the preheats in regard 

with «nlom plamt» are beine eroe tad in the Soviet Onion, 
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CJUPTBB V 

OAT IM8ULATI0H OF PIPINGS.TKHMOLOOICAI 

à fOWlfl gQOIPMBHT AY IMDOSTBUL AWD POTO 

PLANTS 

Oat of heat insulation for buildings and structures la 

Oanditiontd by economic expediency. 

Dae    of  this    insulation for equipment and pipas at  in- 

dustrial objects it dictated by notveconemic expediency but 
ani y 

als« by its technical    neoeseity.  Construction of a    gpeat num- 

bar of    lidustrlal and power plants without any heat insula- 

tion is technically iapoasible. 

The   yolune  of use of the heat    Insulation for industrial 

objects is 15* fron the    total volume af its use in the ooa- 

stmotiOB madustry. 

Besides, technical requirements ta thermoinsulating 

structures,   mataríais and    products either In regard ta^qua- 
thu'r 

lity and wide range  of physical and  teohnloal characteristics 

•r to a large nomenclature,  in—-commensurablj exceed require- 

ments to heat insulating materials for general construction 

purposes. 

The heat insulation af buildings aparates within a cao- 

paratirely narrow    temperature range - from 50°C below sarò 

up to + 50°C,   und In the gone of the  teaperatwm climate  this 

range    narrows down up + 20°C,  +30°C. 

The temperature range of heat and cold-carrying agents 

In    industrial and    Power equipment and    pipings ii external/ 

larga and reaches in many cases tenperatures fro« 70°C  bal aw 

••ro up to + 600°C,  needless to mention special objeots whose 

surface teaperature can range from *70fC below seta up ta 

15 
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• 1000°C (at higher toaperature. refractory fottlinga ar«tuitd). 

The heat in.ul.tlim of building,    operates in conditio*, 

»nor. considerable «echanlcal loada are abaeat.   Tht  beat  ineu- 

latio. of    industrial   ualta la aubjeot to hydraulic  lapacta aad 

rlbrationa, aoaetiaes Tory  intonate.   Th. gtieral conetruction 

ln.ul.tion ia exploited within a    narrow temperatura  ran*.: 

besidea,  ita temperature changea gradually.  The  surface tempe- 

rature of technological and power equipment and pipiaba oaa 

^"SCen,?* lf ao'$hm**** *•* * ••ry short  tlae. 

The induatrial inaulatlon of object, outdoor. 1. aubjoot 

to ataospherlo foroe. and aunbeaaa. 

In SOM c«sea the  insulatiom of objecta Indoor. 1.   latoa- 

siT.1/ aubject to a cheaioailj aggreaalre aodlua. 

During exploitatloa of building» their repair do.« not 

neoeaaarily entail «¿aaatllng .the insalatila. 
i if 

Teohnologital and power équipaient and often piping» too, 

oro periodically repaired with obligatory dlaaantllng of the 

heat ia.ul.tion what oaphaal.ea aa lap ort an ce of the question 

about aaaeabllaeaa of theraelaeulatiag «truoturo». 

FlaaUy,  In order to iaaulate buildlaga only alab aatarlai 

la uaed. But oeaplex oonfiguratioa of * qui patent to be    inaulatod 

and rerieus pipe dlaaeter. make it neoeseary to Manufacturo a 

wide aoaoaolature of theraoia.ulating «at o rial., product, aad 

atructuroa,  with a big auabor of typo, and ahapoa. laoeoially 

important la the aanufaoture  of »truotmre. aad produota la fora 

of hollo» oyllndera and half-cylinder, of differoat thlokne.ae. 

and dlaaeter. for all-oror iaaulatlom of piplag.. 



Thermolasulatlng »tructur«a with proteotlve oostlngs of ahmst 

aluminium,   thin-saeet slao-oeated attol, fibre glass pi astio a 

«ad reinforced poi/merlo  films  supplied la seta wltb  fastening 

parta,  are nest effeo tira  for  Insulation  of pipas and   equipment. 

Choice  of  this  or  that  material   for protective coatings of  islas- 

ral wool     the molovulating structures depends 01 oondltloss la 

which these  structurée are to be     exploited. 

Regarding a great variety  of technical  characteristics, 

configuration  and    conditions of exploitation of technological 

and power equipment and pipes  there  is a large number  of ther- 

•slnsulatlng materials and products to Insulate these   ebjeots. 

Equally with mía*ral wool products are used  fibre  glass,sorelit«, 

aabestes-ctaent voltasi te and    diatesi t« prsduots as well a« 

porous plastics.« 

Technloal  oharaotsrlstlos sf these mataríais aad producta, 

technology and prime cost as wall as wholesale prices on taa* art 

distinctly different. 

But at the saas time,owing to their teohnlcal properties, 

aaajr sf these materials are Interchangeable, aad, teoaaioallx, 

issttlatien sf aany objects with rari ou a ma te ri als is possible. 

Corrsot option sf meet effective fresi the technloal point 

•f new and most e o on «ml c themslasulatlag materials for a 

oes twain object, or a group of objects, Is vary important aad 

requires as aro o h Information data as possible. 

la tais respect a |roup of specialists has oondnoteá 

investigations aad worked out recommendations sa the optimum 

ohoioe of thevmoinsulatlng materials aad produota for various 

groups of objoots combined together by similar, wit aim cór- 

tala limits,   teohnloal characteristics. 
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TSlmaa weight mad kamt oamd»etÌTltj,aaama*atlTalj lav axmaa- 

aaa aa tkalr araauotlam,   snail aaaaifle lmraatmanta ami larga 

taaparatmra rmmga f°r u*** 

Taf kamt  a aaáac t in tj af mataríais mai praittota fra* 

»amarmi »aal is   0.040 t« 0,09? Cml/a kr*C (at a   t ampara taxa 

•f 29*C);   tha  aaat oaadmctlritj «f aarallta,   parllta,aabaataa- 

-«arwlaallta,   llma-allioie »radmeta la 0.0a« ta 0.090 Cal/a 

ax *C,  i.a.aigker am tha  ate ragt bx 'V**.   It aaaaa that  la êT- 

iar ta aakiara aa idaatloal tharmml  r siataaca a lajar af 

tkaaa praimota^ba arar 1.5 tlaaa talakar^tamt af mlaeral «aal« 

«ita lnaulatlag pi plaga taa praiaatlsm wmlmma haa aa 

laaraasa aot prapartiamml ta praimata tal a kamlag bat ta a 

far graatar axtaat.  Taa raimas val gat af ala« ral «aal mrnta- 

rlala ami praimata la am a ml* 100 ta 200 kg/aa.a,   tkat af 

aarallta,  parllta ama atkar praimata ia 290 ta aOO kg/aa.a, 

l.a. aara  tama two tima» aa arnak vfcmt mmJcaa atraatmraa aaak 

kaarlar. 

ffkalammla »rioa a ara ala« amak lavar tkaa tkmma «a ataar 

amtárlala ama fraiaata.  Tkax ramga .rami 11 ta *é raablaa, 

prlaai aa a«ral*ta ami atkar fraiaata fraa J9 ta »9 rambla a, 

l.a« ararmga S3* klgkar. 

la a rasmlt, ax^ammaa am a taaraaimmalmtlmg atrmatmra 

fraa aarallta,  «aril*«• amé athax amtarlala af tala grama 

axa a ai tkaaa am a atrmatmra fraa alaarai waal amtarlala ami 

aragasta 1.5-2.2 tlama am amak« 

Ia aiiltlam, axmmamaa am tkammlasalmtlmg atrmatarma 

fraa alaarai «mal amtarlala ami prmimata bmlag oamaarmtiYalx 

lav,  tkaj ara far aara affaatira tmaa atraatmraa fraa atkar 
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Heat insulant paokagee may aar« Tariras dimensions regarding 

panel and spaaing dimensions. An «zampie ef rigging a wall pa- 

nel 2HC2-50jm} for an apartaent house «f series 1-464D with pac- 

kages ef mineral w««l Is giren in Fig.30 and in Tables 38 and 

39. 
Table 38 

Paokage Dimensions. in « 
types 

Length Width 
Amount 

•n-5i 1220 515 4 

n-54 895 390 2 

n-56 1830 140 1 

Technical and econeaio okjaraoteristioks ef three-layer 

paael heated with mineral weol   aiabs are illustrated in the 

table which gire« the Taluea ef the  sane panel  2HC2-50 y fsr 

an apartment house sfKsexfcaa ef eerie» 1-464D. 

 Table 39 

Taluea per 1 panel 
Panel Thlolcaeas. In — 
250 300 350 

Weight,  ta 

Weight ef steel, kg 

•situi« ef heary-weight 
oeaoret«, on.a. 

•elume  ef light-weight 
oeaorete,   ou.a. 

•eluae ef teat  iasuiaat, 
ou.a. 

2.05 2.40 2.65 

37.26 37.84 38.73 

0.75 0.75 0.71 

0.12 O.li 0.24 

0.34 0.51 0.48 
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;bí,bmk   1,nith- 0,Jt »-1- P«"<AP-* of the saoe 3truc. 
««.  The, are ,Bplojfed as hlnged waU  ^^^ ^ ^^ 

*- - r*ii. hUllil„Ä0. lB oonnectlon rtth 8uch a Q 

, "911 •Utl° "•""« - » "«"«»« *.i* out„ Md lantp 
»alls are „ade 1A  ,f a brlck tMck_ 

T. 3-^.r Pane!8 ,lth mlneral   wool heat inauiMts ^ b> 

referred  panels ef ? rnnft.„.j 
í wx   ¿  remrerced  concrete  i>l»m««*--. 

"e  elements manufactured * .««»«... rolltBg. Tttl,_„Ued rlbbed siab8 at niar^ 
concrete .ere U3.d  for obtMlng 8o ^^ ^^ ^^ 

A th,..-Wlr rolled wall panel cMsi6ts of tM ^^ 

r-i- .lM.Bt8 b8tween .hu.h there is a ^^ ^^ 

lay.r of onerai w00l  8la„5 
lc* <.«8.J0). Heiaforced 

>$$Ít.M - thlc,t «• -anufaotured ., taer.u of ty.. 200 

The i., .f 8hell8 18 300 x 300 am>  height if rib()s _ 7o ^  • 

«lb», are ar-oured wlth fr„.„rks  #f ^ ^ __ ^ ^J 

Panel« are «d,  ,( i „ 2 roo„ ln <1M> 

In order to obtaà D«ji*n *  „h.n 
P""1« 8faells *»• mli«lnariU rollt* 

•» a rtllii* mill and tuen axe aaa*«hi*H  . 

window or deor block-«    «¡A ,    . rolled ^* 
blocks.  So a.  to o-n.oiVRif- cylinders wltà 

each other and with conjugated  *t•,„+ njugaçed atruoturea apecial metal  em- 

bedded parta welded to framework bars are uaed    TK 
»maro are used.   Theae fart« 

Ibi.  to fi, ncrorollec  rt.u. oa boU,d Jolnts_ 

Divided .anufactur, „f 8hell8 f„ roU.d ^^ ^ 

~1 ..o! ta.t lD8uiant8 ^ ^ ^ ^ ^    ^^ 

the !.„.„ . „„^ oharaot>r Md rost >f ^    ^ 

B..U...  lo ooollBg „Ued .hêliâ thtre ctt    ^ ^^ 
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Manufacture of sheila requires an increased consumption of 

steel, ill these  drawbacks limit use of rolled panels. Yet due 

to lack of thermal Inclusions and technological moistening *f 

the heat »nsulant these pan e Is as to their thermal and technical 

factors considerably outdo panels with connecting ribs where the 

heat inculant ia moistened in the course of moulding and ther- 

mal treatment. Thus, a panel 26 cm thick heated by a semi-rigid 

mineral wool slab with the volume weight of %*  100 kg/cu.m, 

100 mm thick has a total tLarmal resistance Ro» 1.90 sq.m.hr 

•c/Cal, what considerably exceeds similar values and use range 

of 3-layer panels described above. Thermal stability of such a 

panel in summer is sufficient to be used as a main element of a 

wall structure for apartment houses, the rated summer tempera- 

ture being up to 30 C. 

***** ***** 
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Arteatno-Ca-ant wii Pan«!. 

A Pi« -.11 Wt-panel  of asbeatos-oeaent o.aaiat. 
« . woo* *«.Work, heat lMia-|t Md ooatinÄ (w^ ^d 

*"»•!•) of flat •.b..to«-0.ae«t ahe.ta. 

*«.<. in tb. •*«. ^ thre. 8.upi„ #f tart>Dirtai ^ 

«•*..    U „llrt. ., ut.rM.tl« ,mh block „„^ th< 

Plan« .f th, p.rpendioul«- HMk ,_    ,0 „  . 
UME tj    io u te permit «rramgln* 

" •** l»t»r»eotloB 4 »«11» » T Qn 

11.*-    <, " ** "• h"*UM"* !»*• Pre- 

A.b..tM-o„,Mt   .„tlBg  ,„.   t 

x 12;« r«-. > 5   (lM.r) «ad 1355 * «25» («rt.r)A^i j, ^i 
*-_ ,, t ,    """• «• 1.6 «r/ .<•.*• «r. ,nt oat 

~ nït lmrg,T «-*• (2800 x 16A0 x 10 «). 

*-» *.«. „. ,h„.oi„lsed ^ . ^ 
rotili*»««. ^      MU 
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fbft ewrter «wfaee of an «iter sheet if painrted tv» 

tin»« with watorfroe* facade paint* «f typ« and uniB 
nxB 

•f a nwber required* 

C.    ttaat insulai4;« 

A» a heat jLtnulant aiaeral wool al afta with» synthetle 

binder .the rolas* weight being not mora than 10Ô kg/ etua 
With 

and the heat eenduetivlty 0.043 Cal/a hr Ct are employed. 

Slaba 30 an thlok are plaeed into the panel oarity ta two 

layers« Pi*o« the outer aid«? are laid rertioal (fer rated 

position) stripe sf the heat iosulant /roa the sane s lab e 

to fora an air layer between the strips« Heat insulating 

slabe overlap the end fa*et* of the panel by 20a* fer joint« 

packing, Siene are laid throe-t wise between wooden b" »eke- 

to areveat »ottling of the heat tin a ul ant in aoao  tine* 

Xxperlaental panela were swumf a ottered  at a woodworking 

factory of the • ChorepoTOfcaaetailaxgatrey"  trwfc. 

The aaboatos-eeaent iaeert-pej*Bl le 1303 x 1220 x 220 en. 

Charas ter latios of Predaste Table 40 

Prodneta Unit Usount           Weigat,kg 

nabo stoo•ooaont Snoots so. .a 3#34 5».3 

fee* •v+m 0.055 27.5 

Beat tajrolaat etu» 0.22 13*5 

Galvani «od earews P« 24 0e15 

fallo    4 x 100 mm *• 75 0.75 

teenaldeayde (Ine kl t.20 

«eight 
100.2 
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A n«o«s8lty la differentiated approach«a,taking lata 

oonaidaration the branch «peolfioity,  is quit«  obrloua from 

the analysis of the giren table. 

E.g.,the arerage rolume of the inaulatlon for apparatu» 

beig 27%,   this perceatage In    metallurgy la reduoed te 0*C  er 

2 A, fcwiBnxnwJE«;,  and as food faotoriea aid power plants It  1» 

half of the  total relume - 44 to 46*. 

According te temperature conee dletributiea of relume» 

of woorka la oharaoterlaed by the    preaeaoe of Baae object«, 

the lneulatloa operating within the imita of • 10°C  to 300°C, 

i.e.  74*;  zones lewer  than 10°C  and higier than 30O°C make 

up onljr U% #f the  total rolume. 

In thl« caae branch apeciflclt/ ahenld be  taken late 

aooaunt  together with the  obere-glwen arerage raluea.  Thua,at 

power planta  the rolume  of the Inaulatlon  for  objeota with a 

temperature  higher than  300°C  rleee up  to  38ft,   *ad with a 

temperature  lower then 10°C   li drepe te sere.   In  the  food ia- 

duatrj  the rolume  In the  temperature  belt  of ever JOO°C  dree» 

to 0*,   and all  the rolume.  of work« rtag»  fro«  •  10ÛC   te 300*C, 

The  reeenwenaaflloas worked  out la detail  br  thl« group ef 

•peolalieta hart  ahown  that  8«>* #f the relume  ef heat Inaula- 

tlon werke require nlneral   wool  and fibre gjfcaaa materiale  ani 

producta,   IO» - high temperature  aarí-moulded predecte and ra- 

fean perou» plaatioe,   and bj  the waj  the whelm relume «f werk« 

with foam pereua plaatloa le oarrled  out at  planta ef the   ohe- 

mloal,petroleum and chemloal   and  oil  proceaelng In duetrlea. 

Th« noed An high temperature hard - moulded iaauiating mate- 

rials la tue« a« muoh at power planta. 
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It is wopth painting ant that fra* the pslnt ef Tie« sf 

a large  specialised fin oeaductiag its work« enlj at power 

plants,   the  rational  range  ef use  of the high temperature hard- 

- «sulded lneulatien,   »aiaXy  iiwe-silioa and periite products, 

reaehes even j^-hOt tf the tetal relime ef insalatila works at 

the squipaeat ef power plants and heat malas* 

Miserai wool materiale and preduots are nass theraoinsu- 

latlaf suit orlala practised ta a larga seals. 
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W* n» "w IMSOLUIOM •OLBias Of 

APPARATUS AID PIPHQS IM BRAMCH1S Of 

JD08TBT (  lai) 

ObJteti tt be 
lasalatei 

TWWT 
Flaatat •t Petroleaa      ^Wfiltal 

Diaaetere ef 
fly««, a*: 

15-14 0.2 

22-25 0.1 

20-02 1.2 

30 0*2 

42-*5 0.1 

«0 1.6 

75 2.0 

•9 0.7 

IM 3.0 

133 3.9 

159 4.7 

194 0.2 

219 2.2 

273 4.0 

329 3.4 

377 2.4 

42t 2.f 

: a oaealeal.   :I»4t»tiy 
Oil Preces- : 
slug Iadvst-: 
n«« 

0.2 

0.3 

1.0 

0.9 

1.1 

4.2 

2.4 

3.7 

9.2 

3.3 

4.2 

0.2 

4.1 

4.7 

3.4 

3.3 

3.4 

i- 2. 

0.1 0.2 

0.2 0.9 

1.1 0.2 

0.1 - 

0.4 0.3 

2.2 1.3 

0.0 1.5 

1.2 0.4 

3.1 5.7 

1.3 3.9 

2.5 12.2 

0.1 - 

4.2 1443 

4.3 4.1 

4.9 3.0 

4,2 1.5 

••1 0.7 

gable 26 

lelgbtec 
Average 

0.2 

0.3 

1.0 

0.3 

0.9 

3.4 

2.1 

3.0 

4.9 

3.4 

4.0 

0.2 

4.3 

9.1 

3.9 

3.3 

2.7 
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Table 2ft (coat.) 

1 2  : 3 4 :   3 :    6 

478 0.1 0.2 10.8 0.8 1.6 

329 0.2 2.4 13.0 0.8 3.4 

§31 2.» 1.7 3.1 0.2 2.1 

720 0.4 0*9 5.7 - 1.4 

820 4.4 0.1 8.4 - 1.4 

920 0.2 0.2 0.6 - 0.3 

1020 & ••r«5.7 0.7 4.5 - 1.3 

Bu»die»,pipings 
with aalelllta 5.8 12.4 4.0 . 9.9 

Iqulpaent. appa- 
ratila, oaabuatloa 
caaablrea     44.3 28.3 2.0 48.8 27.8 

Fraaawarka 1.7 4.0 3.0 • 3.8 
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WMflRArirag zona IM BR^cHgs or igromr 

Table 27 

Taaperature of 
Haat Carrying 
Agentfc 

- ...   Briaca«« tf induatry 
Power::Ca«aicaI,: lie tai-  
Plants:Petroleua      Uurgical 

:*. Caeialeal,   : Industry 
:011  Procès- . 
:alag Induat-: 
:    ilea : 

Weighted 
Average 

Lower than 10, 

aad temperatu- 
re« below sere - 

Fro« 10 up te 

100 inolualTe 12 

Fro« 100 up t« 

300 lnolualre 50 

Orar 300 36 

18 

10 

29 

«1 

13 

n 

23 

13 

13 
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BáflO OF    APPLICATI OKA n» VAPTIYIT« 

TttaBMOIHSULATIHS STRUCTURES IM TH8 SOOf 

INDPSTBY (  in « ) 

Iaomlatimg 
Strooturti 

Tataratas fro« 10°C  to 300°c 
:  Biaaotoro of P1P>«7-ST .11. i- •» ;fa^r5y   »  Appara-:Op to 57 , 

tua :l»cluslTt:up to 273 
; :lnclualTo 

1. Fro« ala« ral 

waal ojlindors 
and half-cÉlin- 
doro with a/m- 
thetlc bindor 

2« Fro« «latrai 
and glaao wool 
alavo with oja- 
taotio blador 

3. Fro« «laoral 
waal iaaulat- 
1*C oordo 

4. Fro« alatoti to 
pradaota 

47 

JL 

Tabla 31 

-i Total 

2.1 30.0 

0.5 

OU 

2.0 

3.0 

0.0 

Oror 273 ¡ 

32.1 

*ê.O 

3.5 

AOOfQ 
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ISflMATB OF IBI0HTID AYKULGB PKBCSNTAQB OP 

APPLICATIOHS OF YIRIOOS THIBMOIKSÜLATIHG STRÜCTÜBES 

FOB MgCTíOH tÙRKS OH H RAT INSULATION  OF TECHNOLOGI- 

CAL BQUIPMSNT AND PIPINGS 

Table 32 

Insulating    :Cne«ieal, 
:Petroleun Strtetnres    SJt CheiBi0Al| 

¡Oil Proees- 
slng 

:Industries 

Branchée of Iaduotrj  "= y^g— 
Industry 
(Sugar 

Pever 
Plants 

Beflnerles) 

luxglcali    Wei«htea 

Indoetry;    Arerage 

1>. Fresi isir-cjlin- 
dera and ojlln- 
dere ef Binerai 
weol with ajm- 
taetlo binder 30.• 13.4 

2.  Fres) Binerai and 
Class weol slabs 
wits, sjntnetle 
binder 41.8 49.1 

3. Fresi alno ral 
vsel ants etit- 
oaod 4.43       19*4 

4« Fresi glass «sol 
strife and aats 
stiteaed 3.7 

9. Frea Binerai 
«sol eords 2*9 2*1 

6. Frea asbestss- 
rsrsxlenll te, •el- 
e smite,1 ine-slli- 
elo.pertlte-oeaent, 
»sriltegel and so- 
Teilte »r©duote        4.43       17.f 

7. Frea dietsalts 
predetto 3.94 2.1 

32.1 

54.0 

3.9 

••4 

21.4 26,2 

§9.1 

•.9 

1.9 

49.2 

9.S 

2.9 

2.4 

3.9 

9.9 

3.7 
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8. Pro« porllto 
coraalo pro- 
duo to       0.4 

9. Froa rigid 
•Inorai wool 
alabo biti««a- 
boadod 2.1 

10» Froa porous 
foaaod plaotleo6.3 

Tablo 32 (ooat.) 

0.3 

0.1 1.5 

4.3 

Total: 100 100 100 100 100 
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VOLUMES OF INSULATING STRUCTURES PgR 1 MILL. 

ROUBLES OF COST OF HEAT INSOLATIOM WORKS 

Freighted :Ceeffiotsnt : Weighted 
'•average TO- : of Transitlom ¡Average Noras 

Insulating       :lunes of :   from :of Consumption 
Structures       structures Structures to ;sf Insulating 

:per 1 »111 : Material a : Material 3 per 
:rouh 0"»cu. : :1 mill roub. 
:m) ' : :(ln cu.m)x/ 

 1 :    2 : 3    : 4 

1. From oylinders and 
half-cylinders of mine- 
ral wool with synthetic 
binder    2330 1.0 2230 

2« Fron mineral and glass 
wtol slabs with synthetic 
binder         3570 1.65 5000 

3* From mineral wool mats 
stitched on mesh  460 1.30 610 

4. From glass wool strips 
and mats stitched  200 1.2 240 

5. Frsm mineral wool cori* 190 1.05 100 

6. Frsm aerolite,roloanite, 
lime-sili ole, perii tene- 
ment,  usbestss-oement pro- 
ducts   460 0.93 430 

7. From diatemite products 
(half-cylinders)  290 0.93 ITO 

0« Frsm perlite o«ramie 
products    20 0.93 20 

9. From rigid mineral wool 
slabs bitumen-bended 120 0.1 90 

10. From i***«m £—mU plas- 
ties  360 1.2 410 __ _- - m _j 

1/ I et ex IsA oerrseteá «1th the cost psr 1 em.m.sf 
structures equal ts 127 rsubies. 
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Camparntire toehnioal amd eoonomioal offeetireneos af 

interehaugeable therneimeulatlng materials is characterised 

by the t•Hewing* 

Fibre  glass products ara rtrj close  te mineral wool   enea 

by their technical, technologic«!  and economic  oharaet.rlstios. 

They are a little better im  quality amd appearance than those 

from annerai woe!.  But    technology of their productloa is 

much mere oomplex:  a    multi-composent batch is required  fer 

their manufacturing,  and siere-like platiau« bushings are ne- 

cessary.  Ill this provides  for * higher quality ef products 

but at the  same time results in their higher co8lt.  Besides, 

mineral weol products can be used fer ebjeota narlna a higher 

surface temperature than that ef fibre glass,   and therefore 

are mere umlversal. 

In this oeamectien mineral wool products are preferable 

fer objects with a very big relume  ef heat insulation »erks. 

Most effeetire mimerai wool materials are products witk ayat- 

ketie bimder-seí*,  semi-rigid and rigid  slabs, as well a.  sha- 

ped prodnota-oylinders amd aalf-cylinders - Pkenelspirlts ef 

50m concentration are practised en a large seal« as a bonding 

agent. 

The temperature range af use ef products witk thia binder 

is rtiy wide:  fra. 70°C below reso up ta 300°C. mineral weel 

pr.duot. are met need far object, karing a temperature af 

lawer than 70#C belew mere;   abjecte baring a temperature  af 

arer 3O0°C  are reccsoended ta be insulated with mimerai waal 

mat. .Mtoked with afferent lining., .mob as on metal meek, 

fibre glass,  gimas oketk,pmp«rbeara, papar,oto.Besides,  «ata 
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oan hare two kl ad e ef linings: the metal mesh from ta« side 

alrootly adjoining to a hot  surfaoe af equipment,   and fibre 

glass,  glass cloth,  paperboard or paper from the  other eide- 

what outs down their cost. 

In riew of a considerable improremeat of the mineral 

wool  quality  for the past  few years»   stitched mats without 

linings hare veoeme possible to be manufactured-what reduces 

sharply their cost and labeur-eouauanlng character and widens 

considerably  the  field  of  their application. 

As is mentioned aboya,   the most Important  question Is 

about industrial production of completely plant-finished ther- 

molnsulating structures with efficient  orotectire coatings 

supplied in set with fastening parts.   Practioe has shown that 

manufacturing structures  ef thenooinsuiatlng materials "on the 

spot",   right en the erection  site,   does set prorlde for heigh- 

tening the speed of works and for  their quality required,and 

is rery labour - consuming and erp^asire. 

Out ef the researches oarried out by the leading specia- 

lised institution,   it ii established    that use  ef completely 

assembled structures permits to*. 

- stabili»« host and physical properties «f the heat 

insulation,  and in this oenneotion - reduce heat losses by 

15-20HJ 

- increase  the heat  insulation »feful lifo  3-4 times as 

much,  and consequently out  labour and material consumption f«r 

current and ospitai repairs of the  heat insulation; 

- out material losses by S-1Q %\ 

- reduoe labour consumption «n ereetlom 3 times as rnnohj 
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- reduce tins sf psrftralng heat insulation works 

2 tía«s as euch; 

- maximize mechanisation sf heat insulation works; 

- minialze nolst prooesses (plastering) in carrying eut 

heat insulation works-what exoludes kheir seasonal pre- 

valence and extra raaterlal expenses because  of deuble 

soaffeldiag; 

- save up te.vroubles per 1 cu.m.tf the heat insulation; 

- basically improve workiag conditions of workers. 

-' ••• oowOOsoo 
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Fig. 21. Insulating Structure from 
Half-Cylinders with Synthetic 
Binder, with Ketal Catinga for 
Pipes 57-272 mm in diameter. 
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CHAPTER    VI 

MINERAL WOUL APPLICATIONS IN gMCLOSIWG 

STRUCTUBBS 

1. Comparative Bfficiency  of Mineral Wool 

Heat Insulaats 

Ixpences on construction,   weight,  term of serrice and 

•xpences on maintenance of buildings,  as it is known,  depend 

to^considerable degree,   upo»  ouater enclosing structures. 

This predetermines  the necessity  of developing and  raising an 

economic  effect  of the latter what can be achieved first ef 

all owing to use  of their efficient thermal  insulating mate- 

rials of which mineral wool products are most  widely spread. 

Technical expidiency and  economic efficiency from use  of 

mineral wool products in enoloalng structures  ef buildings 

designated fer various purposes is caused by  the Intensive 

development of manufacturing  those products in many cauntries 

sf the world,  especially oftsr the end ef World far II. 

(Sss data given in the INTRODUCTION). 

The development ef mineral wool produotion technology and 

ass sf synthetic binders resulted la a considerable improve- 

ment sf the  quality and in a shaxn decrease  ef the volume 

weight ef mineral wools with a  simultaneous rise  of their ther- 

mal insulation properties.  Rising the quality  ef mineral wools 

reduced noticeably their cost  and  this was  one  ef the nest 

Important factors stimulating the  further development ef »re- 

duction and use  ef these heat  and  sound insulating material in 

tas construction Industry,  fse  sf mineral wool  structures fsr 

•nildints oxoeed* as a rule 50* ef the total volume of its 
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output. 

The îDost important f«ature of mineral wools ntgh is its 

high thermal  insulating characteristics.   The  heat consuctlvltr 

•f flexible mineral  wèel  slabs with  synthetic   binder  of   the re- 

lu« weight  of 75  and  100 kg,cu.«  is equal accordingly  te 0.050 

and 0.055 Cal/m,   hr.   «6,   semi-rigid  slabs with the  san»e binder 

of the volume weight  .f 125 and 150 kg cu.  B - 0.06 Cal/m hr.°C; 

heat insulating haydite  concrete M-21 with the relu«, weight  of' 

600-700 kg/cu.m - approximately o.25 Cal/hr4
uC,   i.e.   4  t.  5 

îl»es as much;   and  cellular (   foam concrete,  with  the volume 

weight .f 500 kg/cu.m - 2.5  to 3  times merle(..15-0.17)   than 

that  of mineral  wool  semi-rigid slabs with symth.tlc  binder. 

Accordingly  the  volume   ef a haydite  concrete  heat  insulant  i. 

5  to 6 times and cellular concrete  3 t. 4  times more  than that 

•f a mineral  wool  neat insulant,   the rated values of  temperature 

and moisture being  the  .ame.   The mere striking picture Is when 

weight factors of mineral wool  heat lasulanta are compared with 

these  of heat ineuianta ef light cenerete. 

If the Tmlume  weight factors and    relumes  ef heat insulantm 

aro  taken inte aooeunt  the weight values ef manera!  wool, will 

be 30 te 40 times lees  than these  ef haydite  concrete heat in- 

salante and 20 to 25  times le8a than these  ef **«****»*»•* 

heat insulant.  ef oellular conorete.   tren if f compared  te  enea 

effective boat  inaulants as theee  from fibrolite wool  slabs 

hare  th. aeraâtage  by th*lr weight  ralues 5  to 6  time. a. much. 

An to the    laber-censnmlng oharaoter ef manufacture per 

pr.teotlre surface  unit mineral wool heat Insulant. haro also 

a nmltiple ndTanta«e afainst ha/iite cenerete heat insula.ts 



(15 t« 20 tlmaa mm moli) ami agalmst fama ooncrete orna« - 

7 to 10 tlaea aa «mob. Flmall/, when eoaparln« frise caata aaa 

aa/ fiad tut that area aa tàla raspeot «latrai «eoi heat inan- 

imata art adraatageeue agalaat ha/alte conorete lnamlamta é ta 

8 tla«a aaAaad Râlait  fe am a amorata la a* Ian ta - * ta 5  ti at a 
•natii — w 

mm mach (Sat tabla I 34). 

Fiurthoraere, mineral vaal beat inanimata dna ta tmair amall 

•alma« «algbt,  higa thermal tmaulatimg oaaraetariatio« arni oem- 

paratiTal/ le* Ceat bara an arerahelmia* adrautage  orar beat 

iaaulant» af light and  callalmr ceaoretaa,  fibrellta and otber 

affeotlre thermal laaulatlng aaterlala. 

It aballa be added   ta the aboTo-said,   that minarmi  «fai 

mai ita preduota bare klgh flre-reaiataaoa,  bioroalatamco,  aad 

••ma« preef qmallt/ aad  tmar  the/ gire-off mal aturo  to the at- 

••apbare ratber qulofclj. 

Im maoant /eara oa tbe baala af aclamoa amd technology 

tmoaaalagloal prooeeaea  »reductio» heat laaulatiag aaterlala, 

laalmiiag al aerai  wool a,   wer* ladioall/ laprored.At  praaamt aav 

••matmotlT.  ferma aad aatteda af paael aaaufactaria« «mra aatmb- 

llaaed amd teattd la labaratarlaa amd b/ praotlae «mat amaalaa 

t« «arpia/ at boat lmpertaat kamt lnaulatiam    cmmract«ri«tio« 

pf tbermal lmaulamta. 

am eaaamtlal derelepaemt  af r a al lag atmcturaa,   raafa amd 

•fitar «mila af bmllilmga ma* be acalorad am tbe baala af pra- 

imo ti am aad aao af tata » fmiilatoi aox-llko aad balla« pamela 

»Ita ataaapaere-*ealetaat,   amppartlmg oamtlaga (af bear/ aad 

at ru© turai light-waigat  amd oallalar ceacretee,   aaboatea-oeaoat 

amé atber abe et matarlala).   la al de  9t «blob there la m «¿¿mit« 

afflelaat baat lmamlmat porforaiag «mi/ boat lm«mlmtla« fuma- 

ti ama. 
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2« C»t of Mineral Wool Heat Insulaat» la 

Brlct Walla 

Use  of mineral  heat  lnsulanta In brick walls is rather an 

affective measure which la  spread on a certain scale ia constitu- 

tion practice ef such countriea a3 Sweden^ Denmark, the FKG and 

also  in  the USSR'S Baltic   Republics.  For example,   m the Báta- 

nla* Soviet Socialist  Republic  brick »alls with mineral  wool 

heat  lnsulanta are.m    one-storey and multistorev apartment hou- 

••a and public  buildings and  In one-storey agricultural   building! 

In the Luthanian S5R  similar strucrurea are   used   for construc- 

tion  tf fire- and mine-store/ bulldiags and  some  other  types  af 

public buildings. 

Brick walla with mineral wool heat  insulants are    ¡lamed 

rollered brick walla.  Thickness of relieved brick walls If deter- 

mined depending on 1 height  and  temperature  duties  of buildings, 

and alao^cllaatic and  other woadltloaa.   Thua   fer multi-atorey 

buildings  there can be  used  structures  of relieved  supperting 

walls (see  Fig.27) oonsltiag of an lanar supporting laver of 
V 

one  brick and an  outer lining layer of half a brick.  The   outer 

lining layer is connected with the  inner one   layer by one bind- 

ing brick wow made at an interval  of 5  or 6 rows In height. 

Between brick layera there  la a layer ef  aemlrlgld mineral 

waol   slab  60 mm theck and  equivalent,by its  heat  insulating 

chaxaoteriatica, to a wall  ef 1.5  brick  en light mortar. 

The  total thermal  resistance  ef the giren structure  taklmg 

lata account compressibility  of the mineral   wool heat insulaat, 

la 1.4 sq.   m. hr    C/Cal,what  Is approximately  equal  to the In- 

sulating capacity of a blind wall 3 bzLk« thick. And the weight 
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/ 

\ 

IZ 

35 6   *¿ 

*tò 

(dimensions in   co) 

fig. 27. Structure» of Brick Walla with 
liinaral Wool Heat Insulants 

1. Bricking.  2. Mineral wool slaba. 
3« Assembled element. 
4. Metal tie piece. 
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•f this relieved struoture heated with Mineral wool semi-rigid 

alaba la aalj a    little orer 50* of the weight of the 3-brick 

atmeture.  Thermal resistance of relieved briok structures in 

auamer is a bit less than that of the equivalent blind brick 

struoture.   Tet even relieved structures have  sufficiently laige 

reserves ef heat  resistaaoe and thej te a    great extent exceed 

standard requirements at specified summer temperatures of 30§C 

and «are. 

It should be  pointed eut that the arrangement of layers 

In the given relived structure - the thloker inside and  the 

tfalner outside -    is favourable to the moisture duty of the 

structure  thus hlghtening its resistance to steam in filtration 

from premises into tao wall    and,   on ^contrary,  facilitating to 

relieve steams from the struoture. 

In one-storey houses outer aa well as inner layers warn be 

la form of partitions of one briok thlok (Figure 27),  connected 

in 3 or 4 places in height metal tie pieoes with corrosion 
Witk 

résistant coatings or with asbestos-oement sheet strips.  Tie 

pieoes are  set up at interval ef 1.5 to 2 an.length. Crosapie- 

oes over doofway and window openings    rested upon outer and 

Inner layers of a relieved wall can also serve as tie pieces. 

Instead of inner brick partitions there oan be used rein- 

forced oonorote,   Jight-welght,  silicate ronorete and the like 

industrially produced panels and slabs,  coniected with the 

•uter layer of the wall by    metal  tie pieces, fieslstanoe to 

heat ooadnotlon of the wall with 2 layer of one and a half 

brioks and with a mineral wool heat insulant 6 om thlok is 

eqilvalent to thermal resistaaoe of a wall af 2.5 -bricks 
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tuiok.aad la oa*. «f u.ing „ ^^ laj#r of MM-bl#d Mla 

forced concret, eleaents - a wall of one fourth .f . brlok thick. 

Thermal stabilitameli a structure in sua.tr is also saffi- 

oient at rated suaaer teaperaí area of 3(A    ad higher. 

The technical and    eoonoaic t.c TS ef blind and »umi 

brick wall, art «Iren m Table 35,  .klon sn-a that,  Insulation 

»reperti«, beim« identical,  reliered .tractares,  as t. their 

weight and osat values, kare considerable advantage» T.r blind 

•».., rnrnu: weight - 1.75 te 2.5 tl_. a. auch,  o.st - 1.26 tc 

1.87 tl.es M amok, lut as fer the labour - oo.su.ing okaraoter 

blind and rellorod brick structures are apprertaatelj .oual te 
•aok ether. 

Itcknloal and loaaoaio Factors of m^ ^ »jl*-^ 

Brlok Walla with m»«y.i m*-*,  n#ftt laaulaat. 

(Por I aq. m ef fal¿) 

77c.    64o. 51o. 
BolloTod  

1 2 3 

truoture weight, 
*«     1232      1024        820 

lot«. 

600      410        470 

Labour o< 
ilea for erto- 
li « (aaa-ka) 3.40     2.97     2.34     3.52   3.06 1.72 

oet,  roublos       lé.05    13.37    10.70     9.81    7.14    8.46 

JL.Cast values 
and labeur ou 
suaptloa fao+on 
are o al oui «ted 
according te 
the Lutonane. 
S8B*. staadar«., 

2. C«.t of l ou. 
* a of beat lasn- 

laat la struc- 
ture as^rsmblea 
M 30 
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Thua, nst tf alneral wool heat lnaulanta in briok walls 

«1T«B a oertain number tf evident technical and economic advant,. 

tagea OTor blind structures. It way be expected that for const- 

ruction of lew - storey houses especially in rural areas, re- 

lieved brick wall atructuree with mineral wool insulants will 

protve ti be meet applicable and will be practiced en a large 

aoale in many regions. In case of a wider development of stan- 

dard projects en building with use of relieved brick structures 

there will appear a necessity in more detailed designing of 

oertain structural uaits including first ef all structures ef 

tie pieces between outer and inner layers, substitution of the 

aaner brick layer for assembled elements or sheet materials. 

3. Use of Mineral fool Heat Insulants in Vibrobrick 

Wall Panels 

Oat of the ways to introduot industrial aexheds tf ereot- 

ing briok buildings will be use tf briok bltoks and vlbrobriok 

fastis. Economic effect tf employing brick blocks is praotical- 

ly 1st signifioant because the thickaess of walls made of such 

bltoks is t<U»al to the thickness of walls made ef a ooanon 

bricking. The main differtnoe tf vlbrobriok panels from briok 

bltoks is that they hare an efficient heat iasulant inserted 

bttwotn t*e outer layers tf briok and relnftrotd conorott. 

And the tttal thickness and weight tf walls, labeur consuming 

oaaxaoter and oest tf a structure art oonaiderably rtdnoed and i) 

there appears the ptssibllity tt aeohaalse the prooeua tf manu- 

facture- aad trtotita of struotwrts. 

Vibrobrick panels for outer walls are produced of a 
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room's  shape  in My«al  variants.  The hearing surface of panels 

is made   of l/2 or 1/4 of a brick thick and  the  thermal insalati*« 

layer 11 made  of various kinds  of efficient   thermal  insulating 

«ateríais.   When using .oft  er  senil-rigid heat  insulants panel 

are made  of  3 lajera,   and If  rigid heat insulants - of 2 layers, 

in case   of «pitying mineral  w.ol heat insulants panels are made 

of 3 layers. 

A three-layer self-bearing panel with  a heat insulant  .f 

mineral  wool   slabs oonnists  of 2 outer layers  of 1/4 of a brick 

(Flg.28)  with  finishing layers  of cement «mrtar and Inter^edl*- 

te layer of semi-rigid mineral w.ol  slabs wùoae  thiekuesa is 

defined by    calculations.     Heat insulants being lo, cm thick,the 

thermal  resistance  of such a panel is Ro-2  sqn» hr °C/Cal,weigkt- 

- 240 kg per  1  sq.m.  of wall  taking mt. account the .penlng. 

Thermal  Stability of panels ta summer is    sufficient at rated 

summer temperatures in the  .pen .f 30°C and higher.  Walls ef 

1/4 of a brick thick are  connected by frameworks of cold^irawm 

wire 4 mm thick. Framew.rks are arranged on the perimeter of a 

panel and    window opening.  Vertical bars ef f rame ^erks laid 

close the Window epening serre at  the same   time as Hating loop.. 

They are made   of round. Steel  10 to 12 mm in  diameter/ 

**««1»* wüUUw sash pr.li*iÄarily coated with stand .11 

amd stitched with tarred fit fro. the .idee facing the brie 

**. is placed int. a f.r. pri„ t. a.uldln«,  w..d.n wiadew- 

- .111 b.arde and drains ar. placed after n.at treatment .f . 
JMuiel. 

In 3-lajrer pan.l. for bearing walla in wl*i -st.rey 

building. ribr.brick lay«, are naif a brick thick am« ar. 
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Fig.  29.    3-Layer Faüel Structure with ?.vo   .'/alls 
of Half a Brick à with Lisera! ./col Meat 

In su lau o s 

1. Brick wail  of half  a  brick.  Z.   Jemoat portar. 
3.  V7elded fr-sccworkc.  4.  Lijera^ -,/cci iiogt 
iasulants.    5.  Loop.     6.   Z,raia ci  z^-niateu 
steel.    7.  Window-sill.     C. Ccu.l^d wiad::w cash. 



-ZOk- 

eenneoted with «ach other by armature frameworks or reinforced 

ribs  of light-weight concrete.   (Fig.29).   The heat   inaulant belag 

10 CM thick,   panela will   be  38 cm  thick and weigh     3¿0 kg. 

Manufacture tf rlbrobrlck panela is    usually  performed 

in horizontal  plane  facing downwards.  Sequence  of     operation» 

who« manufacturing 3-layer panels Is as  follows. A wlndsw frame 

is placed «n the bottom ef a  cleaned and lubricated aould. 

Its  correct position Is fixed with the  l--lp of  a sweep.  The« on 

the  mould bottom around   the window opening there  is laid lining 

material  (usually a roll  of small  ceramic slabo glued te paper) 

orer which a layer of cement-sand mortar is    applied, the euter- 

- brick layer with  joints between^ an  interrai .separate  brlokî) 

of 10 cm i a embeded into  the mortar flatwise  er «uto the  rib. 

Jeiats where armature frames are plaoed can/gamgm  from 30 te 

40 ma. 

In    order to fill all the  jeiats a mertar layer is applied 

orer the lower (euter)brick layer,and then -»ibratien is effeoted 

for 30 te kO seconds.    Is praotice has shewn the  strength ef a 

brick wall after rlbrating increases 2  te 2.5  times as anoa if 

cempared te that ef ordinary brickings.   In order  te areid cali 

bridges the  joints late which armature frames are  set are fil- 

led with light-weight cenerete mertar (e.g.  haydite conoretejj. 

On finishing vibration ef the lower brick layer  onto it are pla- 

ced semi-rigid mineral wool  slabs whose thiokness must be mere 

than the    rated by 15 to 20* because after applying the upper 

brick layer thickness of the numeral wool heat insulant with 

synthetic binder must be    reduced by  15 to 20* ef its original 

value. 
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It 1«    «driaablo  to otrer the upper surfaoe  of the heat 

insulant with water-proof «Ateríais (building paper, Fuberold, 

•tc.)  in  order to preveat Ite  lmpregmatloo »ith mortar.   The heat 

insulant layer is ooated with    an upper (inner)  brick layer erer 

wale« le laid oement - sand mortar In order to  fill  all   the 

Joint« and  tt far« at the  top a surface finish layer 15  to 20 mm, 

thick. 

Tb«    upper l«jer is ribrattd bj a plane Ytbrator and the 

•ertar upper layer is sacothed down by a nbr«batten and then 

by a lerelling machine. 

All  operations to «ould panels are carried  out in one posi- 

tion but  they can be  transferred  to aftu..<»r position  for packing 

and finishing their upper surfac >e.   Trie panel moulded and  timed 

for two hours is fed Into -  steam chamber fer  thermal  and mois- 

ture  treatment,   its dutj  beln¿  ^eter*-»ad by   the  plant laboratory. 

Thermal   trea4»«nt   KM*,    la erer,.panel  is placed  in a speoial 

Boeitl*r  .,*   ".tïi -    ciightly inclined plane, wkerw  its right 

side is cleaned i'roa the paper of coating material,   aad other 

•rter»al da-^fects are  eliminated,   and  then tte panel  is  t caria- 

forred to a    warehouse  for finished products wherefrem - to const« 

motion sites. 

*•  üa* of M1*6*»1 y°o1 H»«t  Insurants in 3 Layer 

Wall Panels of Belnforced Concrete. 

Three-lajer panels consisting of    a ooai  of inner and 

outer layers between which a thermal insulating laye-  applied 

«xe the most typioal enclosing structures.  The  outer layer 

protects the heat lnsulant  froa atmospheric  precipitations and 

meohamloal efieots,   the inner layer is the bearing one and it 
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partialljr prertnts Infiltration of steam from premiata inte «all 

structures or coatings. 

It Is desirable  to compare the three-layer structure with 

the   socalled one-layer ©r blina structure.     Soae comparative  data c 

on one-layer and three-layer wall  struoturea whose  thermal  real-- 

stance  Is  equal  to  I   sq.m.  C/Cal,   »re given  in Table  36,  which 

shows  that a three-layer wallAmlneral wool   teat insulants as  to 
with 

its weight and coat  calues ha3 the  overwhelming advantage over 

•noy, layer panels. 

Table 36 

Wall structure Weight ef 1 sq.m. 
of wall, 
 U _ 

Cost of 1 sq.m. 
of wall, 
roubles 

1. Oae-layer of    cellular con- 

ore te 25 oithick. 

2. Ditto - of haydite  cone wet e 

witk 32 ca thick, 

3. Brlok wall 91 ca    thick. 

4. ReiiL-foroed ooncrete 3-layer 

wall with heat lnaniaa« of 

Binerai wool glabs. 

209 

330 

937 

1192 

12.39 

11.14 

%0 5.Ü 

Three-layer panels hare some other posltlre properties whioh 

art the »ecult of high thermotechnical characteristics: 

1.   Due to high heat  insulating qualities of the mineral 

wool heat in sul ant thermal  resistance of panels eau be 

rather easily raised by making the heat insulant a little 
n*i ma kin* 
Jnerfait tfti      thickerialmost  of a structure. This,   in its runv, will 

enable to cut down operating expenses (fuel cost) and 

to enlarge  the  range  of ase »f Aree-layer panels. 
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2. Snail thickness and weight of three-layer panels 

with an    efficient heat lnsulant enable  to decrease 

expenses on their transportation and  erection. 

3. lue to small weights of three-layer  structures with 

the Binerai wool   heat  lnsulant  there  appears a possi- 

bility to ereot multi-storey buildings of framed 

structures with klage panelt»;  use  of  one-layer panels 

ef light-weight  er oellular concrete   for   this puxpeae 

is difficult  and aot expedient. 

4. Fer manufacturing foliated  pa/ieja there may  be  used 

heavy-weight  ooncrete  en natural  aggregates whose 

manufacture is not  dlfflcult s  «ce manufacture   ef 

structures made  ef lig^t-wi-ight  er cellular concrete* 

requiring special aggregates and        «lituxes is fol- 

lawed by oeeai^rablí»  difficulties IR  seme  regions. 

5. Outer *%¿l.-   J1 ^-layer panels are dried much 

V 'n> '•»     "«*-* tne-layer structures.  Therefore 

•Tig,..aal meistuxe ef three-layer panels is for lewer 

than that ef ene-layer panels and in the    o ours*  ef 

•peration the  difference in the moisture duty of 

these  two types  of panels grows more   tangible  for  m 

short  time. 

6. When exploited  three-layer panels are less subject 

te temperature  deformations than one-layer panels. 

Therefore desolidification of jounta and corrosion 

of tie pieces in them are less probable  than in 

structures of erne-layer panels. 

7. A oencrete volume In 3-layer structures is 3 to 4 

times less than in one-layer structures.Accerilingly, 
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ntedE mm cement and admixtures decrease as well as fir 

en plant equipment (concrete mixers,conveyors,etc.)» 

cement warehouses and inert materials, etc. 

8, Time for thermal of thin - walled 3-layer structures 

is much less than for ©»«-layer structures. 

9« Use of 3-1 ay er panels allows in a number of cases 

to make outdoor ventilation structures what conside- 

rably improves their moisture duty and their heat 

Stability in summer (no overheating). 

When moulding 3-layer panels with mineral wool heat insu- 

lant8 there appear some difficulties, in the first place pack- 

ing of mineral wool slabs under the pressure of a concreto 

upper layer. As experience in •ouiding shows, the compressi- 

bility of heat lnsulants reaches up to 15 to 20% #f their 

thickness, therefore the thickness of unpacked heat lnsulants 

to be laid into moulds must be increased by lp to 20% as com- 

pared to the rated. 

While moulding 3-1ayer panels with mineral heat lnsulants 

there was some thickening of ribs ceunecting outer and Inner 
is 

(lower and upper) layers ef the panel. 

The main reason for this defect is the result of am 

inooreot* arrangement ef heat insulating slabs,and this can 

be eaallj eliminated, under proper plant cent rol. 

Finally, in course ef moulding and thermal treatment ef 

ffoliated panels (ádTditional moistening^there oo our sy someylof 

heat lnsulants. This defeot oan also be eliminated by making 

mineral wool slabs hydrophebio or by wrapping then, or oovér- 

in g frwm t«p and fro« sides with water-proof materials (per- 
time 

gamyn er synthetic film) which at the sameVsërres as a steam 
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iasulatiig layer if moulded "facing dowuwards". 

Thus,  malt  technological  defects of 3-layer panels with 

mineral wool heat  inaulanta oan be     comparatively easily eli- 

minated,   and advantages of these panels will be bettei  used 

in walls and  coatings  for Buildings. 

Three-layer wall  panela of  reinforced ooncrete  cousist 

of  two reinforced concrete  layers and a heat insulating layer 

between them.  Outer layers are  connected with each other by 

armoured ribs of light-irelght concrete.   Outer and inner layers 

are moulded  of heavy-weight ooncrete  of 150-200 type.  The  outer 

¿sgether with the  surface  finish layer is usually 40 to 5C mm 

thick,   the inner layer 50  to 100 mm  thick,   depending upon a 

charaoter of wall  operation. 

Connecting ribs must hare a thickness of not mare  than 

40 am in order to avoid «cold bridges".  Connecting ribs ax« 

usually made  of light-weight courete  (haydite  conerete) M-75 

with the vtlume weight of not more  than 1200 kg^w.  Hoat  insu- 

lants of semi-rigid mineral »ool  slabs 100 to 200 mm thick 

depending upon the    rated temperature and    moisture parameters, 

are plactd between outer reinforoed concrete layers.  The outer 

filaish layer may be mase of: 

- vibrated carbonate ooncrete M-100 on llmeatime rubble 

and sani, white and ooloured ooment of not lower thaa 

grade 400 or other oonorote»; 

- saall eeramio  slabs; 

- sea sr river /¿ravel; 

- powdered crashed storne; 

- oonorote surfaoo »«±*f painted with atable dyes. 
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Tnree-lajer panels are armoured by welded nets and fra- 

meworks. 

In the corners of panels there are anoher loops, two 

from top and two from bottom, to connect panels with each 

other and with other structures. Lifting loops are produced 

from hot-rolled flat armature steel of class» AI. The diameter 

of^lifting loop depends upon the fact that panels are lifted 
a 

bj special crosspieces In obligatory rertloal dlreotlon of 

lifting strings. 

Wall panels with mineral wool heat lnsulants can be made 

of rarleus thloknesses, the most wide spread ones being 290 and 

300 mm thick. The main values ef thickness ef elements,therami 

résistance and ranges of applications ef these panels In wallt 

of apartment houses are giren In Table 37. 
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Three-layer wa.ll panels are manufactured in metal mould» 

in horizontal plane "facing downwards" er »facing upward«". 

When moulding "faring downwards" the outer surface becomes SMI 

ther, and the outer finish layer ia included eailerAmoro reliab- 

ly into the total thickness of a wall. The drawback of moulding 

»facing downwards" Is that the thicker inner layer is moulded 

fro« tep, on the layer of the heat insulant, and due te this the 

latter undergoes considerable oompressing forces but the inner 

(upper) layer Itself is subject to less Intensive ribratiom tit** 

*kf outer layer. Moulding "facing upwarls» has contrary adreatagea 

and disadrántages. It should be pointed out that la this o as e 

the more compact inner layer oerves ao a more reliable steam 

insulation than in the pre noua case. 

The erder #f manufacture ef 3-layer panels fer room« when 

moulding "facing domnwafds" is approximately as fell«*«« • win- 

dow frame is placed inte a cleaned and lubricated- Them axe pla- 
_-    »nfcutd 

oed nets(janèl »uteg of the ¿layer and frameworks of oemneotlng 

ribs which are fastened  to the outer layer nets and temperarti^ 

to the mould sides ani window-frames.   After  that a oenorete 

mixture is applied te mould  the outer layer,   and a ribratar la 

switched  en for JO  to 40 seconds.  Then semi-rigid mineral  alaba 

prellisinarlly cut  into pieces (packages) of  such sites ee  that 

that  they would be    accurately and tightly placad in positions 

arranged  fer them,   are laid  on the packed outer lay«* leaving 

heles for oennecting ribs of ratea* dimensiona. 

,# 
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TaJtiig int. ctnaidtratita that teohaical characteristic. 

tf objects to be  insulated in various branches of Industry are 

quit, different,   Instigations hawe been made  In a number of 

industrial  fields:  metallurgy,   ..chanted  engineering,caamistry, 

•il trtceasing,  power and food industries. 

A «unbar ef big repre.entative  plant3 fro« each branca 

wert taken as objeots for investigations. 

The research resulta permitted to define  the proportion 

•f Ttlun.es tf objeetß to be  Insulated with different  configu- 

rations and different te«peratures tf a neat carrier (tr a 
otld carrying agent), 

ö.e of this or that «aterial for heat insulation of 

•*oh grtup of objects can be decided o?*i„umlj not only pro- 

ceeding fro« technical  characteristics of objects on the one 

ha«d and^thern.oinsulating «ateríais on the  other hand but also 

taking into accouat a caaparative  technical and economic effe- 

ctiveness of use^this or that material for a    giren tjrpe of 

technological and power equipment »r pipings. 

Coaparatire technical and    economical effectiveness of 

laterohangrable themoinsulatiag «ateríais and product, is 

totertHatd by a    «uaber tf factors characterising these ma- 

terials:     heat ooaductivlty,  useful range tf temperature zones, 

wholesale priaoes,   total expenses on theraoinsulating struc- 

tures (per 1 aq.«..f aurface .t tquip.ent to be iasulated, 

•r per 1 lm.« tf PiPiBg to be insulated),specific invest- 

ios per 1 en.« tf products and per 1 structure ociastoaed. 

A high technical and    eooao«lo effectiveness tf mineral 

wool «ateríala aad products la condititned by their small 
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•attriti e aad producta» fra« tae pelat tin  - ef    «y «o i fio 

tapital lareataeate. 

til« eptiaua effloleaejr ef pianti far luuficturi ef «lat- 

rai wool «ateríala and product« la rathtr higher  than that 

•f plant* for aaaufacturt  tf •••tilt« and etaer products. 

For exaaple,   the eutput tf plant« for aaaufaoture  tf ala«ral 

»toì producta bela« 100 to 200  thea.oa.a.aad aar«  par /tar, 

tat antput tf ahepe aad plaatit far aerolite,   ptrlltt aad ether 

product* It 20 to 30 thou.o«.a.,and teeaaelegieal preeaaaea 

being anoh atrt ctaplox at  that. 

is a result tf the influeaot tf all  tata«  facttra the 

rated laveataenta in the aaaufaotvre tf ttraiIta prediota,are 

76 roublea ptr 1  oa.a,ptrllte preducta - 64 reublea,aabeatea- 

- rtraloullte  tato - 74 roublea,   the  raced laToataenta la tat 

waaqanratara  tf Binerai weol »ateríale aad prtéaots raaicla* fra« 
«OHM facture r •     •   *-*wm 

10 tt 38 renales, atrt tjpioal 20 to reublea ptr 1 oa,atl.t. 

2-3 tlatt lower. Taking Into aoceuat that otaauaptleat tf tart- 

lite aad other produot» ptr pio«.a of etruotaree aroaad tata« 

tf «latrai wtol «ateríalo aad preduota 1.5-2,2 taaita aa aioh, 

tht rated lareataenta ptr 1 ca.a tf etruoture* ooaalaaloaed 

art 3 tt 6 tlatt lowtr If «latrai wtol produota art prefar aala 

ta other «ateríala aad producta. 

All tola «ade It faraurabia to uae the sbaraglioa Batá- 

nala la all oaaea à If they oaa be applloable teohalaall/. 

Hata aa teeanloal obaractarlatloa af equlpaoat ta be 

insulated la «atallurgy, onealatrj.petroiana and cheaieal 

industry, all praoeaalag aad faod ladaatrlea aa wall aa at 

pawer planta ara giran la tableet26 - 31. 
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Ave rage weighted propostions of Insulating groups with 

a imi lar technical oharaoteristios are determined proceeding 

from the ratio of volus.ee of thermolnsulatlng works In the 

abovenumerated industrie . to be oarriedAby a large oonstruetion- 

•rejtyoa firm. 

The volume of these works in industries is as fallows« 

1. Plants of the chemical,petroleum and ohemloal and 

oil processing industries  ..... - 53Jt 

2. Power plants and heat nains - 64 

3. Plants ef the  food industry - 6% 

4. Metallurgical plants - 9% 

5. Plants §f ether industries - 26ft 

The ration ef equipment greups at plants ef •ether" indu- 

stries is directly proportional te the ratio ef volumes of 

works in the  first four industries.  It  should be noted that a 

character ef works to be carried out bjr the fir«,  to whioh the i.u 

data are referred,   has a certain specificity; 

1. The  firm perforas the insulation ef power equipment sul/ 

at comparatively  amali departmental power plants being a fart 

Of larga industrial  enterprises. 

2. The  food  industry is represented by sugar refineries 

requiring insulation ef hot  surfaoes, without taking into ao- 

count the canning industry   having considerable volumes ef In- 

sulation «f  objects with low temperatures. 

As  is    seen Jthe Tables,   about §9% of the total volta* of 
fr»*» 

the heat insulation is for pipings,27* for apparatus and about 

M» for steel fraaeworks. 
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.. JT"*" " "1,eril ""I f#r -M- *~* - -tini 
"ZI" ,ttl°í:fl*OTn "•Md ae heat 1~—*' - «ioL 
—»-*. - «- b«rl„g p«,  ,lner8l .003 tart * ^ 
P- -„„a .lrt « whloh . M - <^ 
of rufrold) i« g!».,      „„.    ,    , U to ' 1W 

for     ••, "ral   ,00!   heSt   ^«t- 

axa«si and henee thev r»•-^» 
I«» *.•• °««ider.ble labour effrte. 
I«* better factors la tai. aspect are  -*«„„,   •    , 
—*„V4. «»bejdied la iight- 
wtHght cornerete panele with redd«  *M n   , 
famlaat. , WUh 8fflcleQt heat inculante (paiiel(B ef    I0n . 

JPe)' Whloh i»•** a wider appli- 
cation of Mineral *o«l producta n»* - ,     , 

.*U« "*"• •'""•«" «* *-»««•-.. fl..r.. 
H.H.« P«li„ .o.bl»a roof, «d oo.tln». 

•< li*ht_.<-».«. oo«ting« «re oad, 

n r •""•*• 15°with *- TUI
- -*#* -» f 1400 - 150C kW A-« »  .«j 

*l"(*.ia>,wh«r. t«a ..at lMlrolant 
,._. m 

m  X9 1J>B«^ted»    Panela 6a 
!•«« «rt acuidad by «©»ti«**»-•.«,^ 
la !»,*_* , iJra***-««r.««t« or eeawej*,. .«thods 
1» horia«^al »salti« .m standard iaea-nt H    . 
.* «,,+<_v , «nc*Td iaaaajrted,   for production 

mide« i. rertloa *..iti0. ia a*...^ mmaúm 

••'••*•• termer*. 

Wa 1.5 « (U90.} wida ^ u of tar^ f fw 

•>«•.    Ia the tint ease the ««4*1. — 
* •••« tat wJdta «a? « rvU it 420a»tla 
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fig, 31. Structure of Ventilation Pitcnad 

Roof with Mineral lool Insulation 

1. Poor of reinforced concrete. 

2. Liberal wocl slab. 

3. Cenen« tie piece. 

4. Ventilation attic. 
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«f. 32.    Stryctur« of n&or ev#p 

Cold BOOM or Stilar« 

1. floor of rtiQforc«<3 cooertt«, 

4. Board floyr, 



the   iiil—iiì -290 M, lib» (b«tw»#n rmiàê «ai ta* eai «i) 

are  »0  to  rC  M el4e.     It   I« «irliaHí  te  leave   flaatae 

alea*  th#   »fd   ri!"*   te «r-!er   te   »-.«•  •  *14»n#d   «-.lot   1*0 

te   l%"  «s  »lì«   f|-;#.i   •*. tH  ih*   >--»*t   i a* „ laut #   .«©il»«   penale 

fer mon» ••/  MUT»  »>  te  7  vela«  »1th  their Muttwyi ai!©a«4 

«id ta tf  e>-J«r.. 

fé   i#-'   iwn«1!!  there  «ea be  q«e4 • aar* In«  heat  luttiu  t 

(infili te,   ¡»ni  ef   rUt*i>tt   ala*,   th***eett»f   »te     ar   laaarta 

ef iii#ri'  »   •- *   «ea1-ft«1¿   e;efee  alth  eretteti«   blazer •• 

•eil   er   in   Ma«ía   ••  *   «»e.tnn   h.#a#    tfieuiaat»,     I1M**J   •»»« 1 

laaerte  «11*   «;•   «     >J»#   wifiM  «f  «P  <••  ' V  M/et.«  %re  aaée 

»f   the  elata »¡alea*  te   tn*è   <*"   *<ii.la.   •^aîr   tMear»«*   la «» 

iefleed   eaeer   .e«   t-e  »alevUatloae   »»4   li  »eue.lj-   ;»**#   thaa 

the   heutet   • f  * . *. 1»   «•     - .at  ever   tue   ìar«r  ef  the   Vat   1 

ìaat   there  ih«uM   *>•   a   tn.rr.ttnM  hai e (leafteiee) »tetsaì  Le 

te  e#ati late   th»   pa&eì . 

• inarai   • #     1 ae - re  ara aeeaeeajry  le be  prepared  la a 

;eet  ef   ejatnatie   fi.« er   aeraaaam,  »ha»a  etrtea  «re  *tlt~ 

eh*û  eVrae'.a»   *T*m   t«r   ae4   betta« ef  the   îa*ter,   ee4   lateral 

»Mea   er-   .aft  ape«  ta   'a   be*. *er   fltte4   te   the   {«eel   rlee. 

The   <•*»»%   fee 1»^ta tee   ;**,;i.a*   îeeerte   îftte   ««lia  aad   alee) 

ferae  fra« betta« atea«   taffettà*   lejar eiH   fro«  toe  tt 

»vati  Infiltrative  af  e^iieanr  eelé  air  C la  »arttietiea 

tarett*1*  th«   i*/*r   of   lh#   aiae.-al   eeeì   àaat   laaulaat. 

Spettai   e*»ha*Ia»e   ••   «e* 4   far   au: '. M«  ta* r«e>:   taeala- 

ti M  Imeerte   let«  »e! la.   fc»tl«  •*   p«ael  aa*   t»e   lee»   »Ita 

«¿aerei   e«ea   taeerte  ilreetìf   ee4e   at   a   *;eet   •• a**eMe 

.pal...   T%*   t«tt**.aa.   • !•••  af  —*  • —lá   •"   -~**  *U 

ai   «eel   !• lai«« 
>rfa*wa  aaJ   %aam e  refaire«   lafar  ef al 



Ä» «««14  la  t»«#rt*j  t* . «— 

P«»I -i tu*, i. m1H wt u 

•ijftlilj.«   ta   »h.   f^rtltî   •».    .^    •-....      . 

Nr 10 to «^ ^r.   ttmm %hm r#t#f1< 

tu-, .... ,.  Mi  ,„ m^_lmm_t r9mf0 9f ^^ ^^ ^ 

,,I,M %Ä* r* * •*;• rifu    f •••• *._ 
n.« .tr„tv#. ...  #;,# #ftr        :: äf^t      .       , 

t«4   f.r  .^i.^.,^   ...   ^   r<# # 

»» «. .i~ r*- «. „,.. WUf Umrif%um   f ^_ 

Î» tarlati*  at««*  #f   *. • • , 

•Är**t   **   *»•••   »IM.   .f   „i.i. 

**r,»4  •*m*tm,f#»#   „^   #f#   »«#1- 



,î»#*    liti    •    ** -     «JT.**     %&*    «•«?••      t':      V«     .;•      **?"?-tp»» *."* 

;**.  mm~**y**   -••*   *»•»     f   ••*       *•*  *****   •     •*    ••••*.• **"* 

"»•il»   "   r*« "•  •*     •        •* «•   **     »•   **•*•*   *  •«-   ** 

f»   *.m   • ** t      *        »** •*-       -*   •«•»-*    - -•••       «*    '••     l* *    •* 

»• »A« •   #-%*•#*    • •* t«»"- •**   ' *    :- s*   *A •*•#• «   » "   a*rvat 

i   ».   •     •*  •*  --luán  «f  •mmèïtmé   wmmfw  mmA    »*M|i   fra» 

• r*»«   *rfaa*a*a«t  «f   »«**.•   •  «raaa  *aa«tlati*a   !•   M1«!'; 

I%1§## t   «M»   ••**     w»U   »r   â   fT+*# •!   •*!*•   i«   tilitd 

tu   %h*  •«a*»fi»ri«   »ir *%.«*  «•Wft  »i»  *•!••  a*««r  **• 

il «a  **4 »I*  •*%   lata   •   ¿aa*l»a«lA*l   «il»   aaaala* ilM| 

a«v»  •.   if  i**   iaa*tt*ila«J   arraafaaa«  »f  paaaU  1« 

tl !#%!•• aahaa*«  »m   *a  a»r«  •«•#!•&« 

ft*rm*¡   «ai   **• *•!•*!   ftftHUM  »f  aalla«  fM»4«9 

• f aaat •••iaati** ta*taat*a*   la  far» «f  rik«  M« 



tonti** «itti ÎÊÊVÊtàm «a* ratta ava ftàla* 

ata ir* 

t*      Ma«r1thMjr»ari >cafta%sa«a iiuj[ taa  aira* aa? mààm 

il       t»*tM«T*«l   t»ata«jr««»   la   }«iv%» 

»•è   • *•%»•  uiittitiM*   «at*aa*> |ia.t<t    .   f«r   a«*aanfta 

«.MH .ff«ll««lr«     talla**  ana   <**4ft %»•»' *••»* baaiw«   ait* 

7a" "* 

*** 

•i 

tat* )«l»la Ha at   Inrt i «ut apartaan*. 

H*ua#a 
/l 

ä   ' .• 1 a . *,.!! í.nits, 19° 
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•=   * t~ñ- -  •-?«»• • - i5 - *t - %• -  if 

' •• I tí - •-ite» • #>   %0 - - - 

atabilltf wÈ tùli   paaaìa fWaa   la Tabi« al 

l**Ir   int   at  fa* ad  aiaaaar   taaparat jrat>  nf   =   " :   aa4  Hi§har, 

àa w»«p»r#é   la ataalartf   *•***H*ti*>a  r*a fa   irna  aaa)t»taa4 

aanM   **     a  faarfa  frr«  amila«   paaaia bmv*   tha   feU«*la£  ai« 

total   la «ir-   ^naaaiM eft*ra«tar-> ajr ?5  %a adi. 

a ta al  aaaaiaafUoa. - a*   >0a\| 

awat - If   ?0 ta  )» 

«ai«ht - 1,5  la  ?  tlMi aa atta**. 

Iti 
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la t*«i. *  •»•"•w nuli 
*• va«ir I«* «far«*!»* Ml«t«M _^« , -»-    • *••; ••Latur* «hil« arili..) ^(.t 

!•• »a»l.  1.  f.rt  ,a.t  . ^ 

^*"    í**»*»tf   «f   1,1,^^ 

•*•  *yp9* of iu¡]M »»•«»_ 

«»••tirUthi t»n-i$ »n-M/Ao       ton-jv^e 

»ti«*»   #*    f»#atj    tMp^. 

1   *•.•,•! 

•iti  »W«ft»4 

1*1 ì/ IM) 

f .1? 

«.t/f.f 

O.   t 

t. M 

lì 

«. ** 

ose 

Uff 

r al»*r«u 
# - 499« **/•»», 
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7a O««  of Minaci   fool  l»at  IiaiCiiti   1»  Fmit.il wltft 

¿¿jfi?JlL*!-.J**^A • *" »B.to,8„...PMist C»ate 

?hi*<p#-la/»F   ^ar*^ i»   w:tr   a^uminu« #•••.,,# -    • ^m%* «r^ «est 

.7   *S.J**"      I-   -#»(• r<»   und   ••;-'-««  «u*«w» •a*tr*»   ».    »«A...  wtigät 

mî   •*"•   • : ür»«    .   . :.«      r •- • • •     -i      • -» . ••    *m    * -mrj      ;   ra- 

¿. Î A«*     •*##*  *.j   • f#4|| A    «& . t       *     j"r*»»«t     •'    *a    t^aa 

flt,n*et*i'*»r J   n<, «-;» ,    '.|hr,H"wntnui: u¿      ,**•<* **»r -    *f   lafioit 

••tarial«»,   at   .        »y   *   .*««*     «par'ant     #   - .    ^aTC**    -'-layar   •truötu- 

r««"  ara   -ii»a<l   far  a*,* a,   ja*'"*»*»   ¿ad  jf]o<* r *. T* *   if lattai ala- 

lia  n*m*%*   for   p«aal»ara   •*•!!••   -iaa   uf   • mh   p*,.*;»   la 

I«1M#   ar-l   at pa«4 .>nt,      î*«»# ; *  ara   1 ln#d   «ith   fiat  nr  a«r- 

it«*1   a", oat»«   «na» ta   i .*>   ax   t*'r*.   F*f* ¿am, fa a«   plaatìae 

•a« Inri A' i  a* oar«!   •  o ,   «i aba  ar«   •*•**   a«   haat   iaaal*at«« 

ti   ri »»a  ar«  «a :#    •*   ha**« I tsata-*   ¡ùp^sl   <-ajaa   tfsîafc. 

Fatala   fer  aal«^   *BA   roa fi  nava   * ia   »««a   »trun tur«   a ad 

itffar  ti.f   la  llawaala««.     i'^íinn  »Uh   r«U« paaaU 

•fjrt   a«   af  a   #>ta««irk   t(l«.   i fr|pawarl  • tratara«   >«a   a« 

Alf far «at.   A  aatr^l  af  atta**.«*  ••   :   *»•**•••   «w»ta   th*   fri 

I«  alavaaa  aawar-lift*;   «a   ih«   «tra»tur«   af   iti*   fra»a«*f%, 

radavi«   ar*   aaawtH**   ai \h   fla«g««   ta   «blab   riba 

liaataaì   »lr*aa4   *   '   filai   by   rt*a t*.4«iata   ar«   aaaiaâ ait« 

ata iiT'*--'-j aaati«f      TlC-AO  and   rV-4     .   fa««;«  ar« 

ntfc rmfetar   *   «••   »W   ti'   M  «Til. 

Paa*la   far   t\**f   \*   a«t  luti  la ta ral   fi «Ai a« | 

part«  af»   la»arta4   ta   t' 
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Th. thick«.., „ th. h,.t l».ulant    sh.ula b. .„oh ,. .. 

to „due. th. wight ., th. upp.r (lnn.r) conc„te lver> For 

this purp.« th. „tra thlctoe.s of th, h..t iMul„t mU8t be 

».» than th, ratal  on th, ,T.rii.  bj 15  t0 ^  „, ^ ^^ 

»P * t..t «uldi»g.  «.„ B0uldlng   .fi01ng dorawd>. the saBe 

•P.I.U«. .,. ,„eaUi wh.reup.n partloul„ aUêntion ia ^ 

t. finikin« of th.*(.«t.r) surface. 
Upp»r 

The »oisture cautent  of the heat  inaulant after thermal 

treatment of th«  panel aU8t not  be Qigher  taan „ lQ „^   ^ 

thl. can be achi.red bj lt. con.PulSory prctectlon against «oi- 

stenlag by ene af the following aethods: 

- placing pergaa^ or building paper  on the vand  sides tf 

the heat  Insulant in portion.  of  Junotion^ith connect- 

in« rlbe;   inatta, In.ulatlo.  is required a lajer of m- 

btrald la laid; 

- coking up .inerai  alaba lata «atar - pra«f ooata fro« 

wat.r-pr.or «ateríala. 

0« haría« laid a a.at iMBlÄt lmj9T oonMeotlmê rtb- ^ 

-.«liad fr« * ilfat » wiAût oaaorat. «ixture .f 50-75 tjpe, 

ta.« laner laj.r .eta are placed aad fa.teaed te the fra.aw.rk. 

•t c.aa.otin« rib.. Opea ca.pia.tl.« .f tal. operati«» the pa- 

liti lan.r UW.r) lay.r 1. mMUi fr„ ft h.awy^ight concr.t. 

•Htm*, ««lo. 1. nbr.t.d bj surface wlbr.t.r. and then la 1#- 

T.ll.d bj a    ribrobattta. 

th.«  ti...  f.r  *,. BOur. ,ould#d  paa#1§ ar§ traûtff#rrt(| 

t. .ttamiM cu.br..   for th.rml   tr.at.e.t whose dut7 U  datar- 

-la.« .o a.  to .btal. a.t  iti.  tBM 70i of  Uf  ^  ^  ^ 

coacrat. aft.r t«ki«« .at  th. »«*.!  tr9m tnt cajÄer#. 
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fì. 

êii âÛ 

O 

Wf,   35. Itru-tur» of ?«n*ii.#4 
•»_.   .  w '•ntllatioc CoetUif 

•*01   '«•*•.   »iti,   t   S**ß  of   J 

6» t«*«.   **rti## a«   u   a> 

*  *****   *î«S«r.     *»,   li^Ms ^J^* 
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with «sb«et«*-cement o o ata nay bo «ill «s «ell 

•• zoofilie panels.    Fig#33 shows a ora«s-8«otl«n of panel* 

for ooabined roofs with osbostus-cement ooats glued  to as- 

bestos-oeraent bleoka  wltbi epozy glues«    The lower slab la oovered 

with.s«ai-rigld »Inorai   wool  slab whose   thiokneoa  Is defined 

by calculations. 3paoe   «v«r  the heat  Insulant is used for 

ventilation ef a soablaed  roof«    One of possible variants 

of    air   input Into  the  ventilation hole   ie  shown in Pig#33 

fro» wntoh it Is seen  that  the roof has an inner drain beo*u- 

se  its  faoade aid«  is bordorod with a parapet and not with 

a eearnioe» 

Panels with aluMini» and asbostoa-oeaent ooats have 

a amali weight and  suffioient strength in wall as well ae 

1B roof In« enc'osing strmsturee.    Their use  is especially 

rational  with efficient heat insulant« to whioh «inorai 

wool products belong. 



Ce*r«ntional 
Representation 

ïtomMMtmmm 
Uhi4 

seto* strtafcih 

«•ndln^ atre»gth 

•»nail« «traagth 

»BBibillty 

*« MO 9K) 

Sì) •tUrlt C-MlX «lio* i 

**l«»*l«ri« (Urn 

Spoolfie heat 

oal 

Definiti« 

•••* oondwDtlrity 

••1 

«tlAf°c 

W*l«ht of mineral volu- 
»« unit In natural sta- 
te,  1.e .with atreama. 

Batio of total  volume 
or pores  to  mineral 
•olume. 

•«fSnun tene io» under 
whioh material  i8 dest- 

Ditto,   ffba  bending 
feroea. ^ 

Ditto,  from  tensile or 
breaking forcea. 

Degree of eoraprsslbi- 
lity of material fro« 
ooapresaing offert«. 

Aaount of heat neces- 
sary to heat  up 1  gr 
?o>„d/*111<,fl *•*•* by 
I U?T) *,9>510 

Ditto,   1 kg 

A«ount of heat neoeaa«. 
ry to heat up 1  k* of 
Mterial by  i°c    *    * 

¿fount 0f heat  pa.elng 

-ííí«-!hlolt *•  f°r 1hr. 
with difference   in tea- 
ÍÍT"?*!^!

8
 

on °PPo«ite wan iidee equal  to 1°C. 



1 

.¿54- 

—T 

later absorption (Bolli- 
ture capacity) of mate- 
rial 

Aacust of water abaertoad par 
TOIUU* unit or «eight unit 
of material  througli direct 
touch with »atert 

^irawcopa «apaoity 
of aaterial 

Abaalut« molatura af 
aaterial 

Relative molatura of 
aaterial 

Rati«  of moisture weight ab- 
aorbed by «ate ri al  froai at- 
mosphere to  it« »alght  1» ab- 
salutely dry etat« 

latía of «wight «f ao lavare 
available  1* aaterial   ta  It« 
«eight  la absolutely  dry  »tate 

Batió  of «algJat of molature 
arailabi* la aaterial  ta  Ita 
•eight im •oiitaaw^iatata. 

Puai affiorane« Cal/kg 

Cal/ou.a. 

Coarantional fuel 

Heat  traaafer omrnff incitai 

A»©ant of heat  released 
oompJet«  bum!M ef 1   kg af 
solid and 11 quia fuel  «r 1  ou, 
m.  of gaa fuel. 

Fuaï «ith li 
7000 Cal/kg 

efflolaaay af 

Cal/eoj.»        Amount af heat  pmeeimg 
hr, C       tlreaigh* 1  eq.a.af »*ll 1" 

thlaa far 1  hr «ith diffe- 
rence  la te« per a ture a frati 
omalte «ail «lut* marnai ta 
1    C • 
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