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PaccMaTpHBaeTOfl onTHMnsauKH npoi;eccoB t q p m h m ô c k o ü  oöpaöoTKfl 
MHCOnpoayKTOB BJiaSHblM B03ÄYX0M. B KaqeCTBS KpMT6pKH OllTMIviSABHOOT^
BH{5paH0!iTenjic$K3MMecK03 cosepiiieiiCTBO npopecca". nos TenAoç&MSiwec-' 
KHM coBepüieHCTBOM npopecoa nüHMMaeTCH socthköhmo neoöxosMMHX ïenA°" 
cI)M3KqecKMx noKa3aT6Jieü nposyKTa b mmhumsabhoo bpsmh npn ycaoBHM 
codAíoseiiMH TexHOAorMqecKHx orpaiiMMOHKlí, BHpaaeHHtix nepes n p e s ^ "  
HHe 3H8lieriMH TeMnepaTypa noBspxHOCTM nposyKTa,

IÍ3 odisea ïeopMH npopeccoB nepeHoca cjiesyeT, h t o  peatuM, oôecne^"

3anmneM m3b©cthoc ypasHemie TeruionpoEosHocTH sah ¡napa b cas" 
syiomeM b  m s  s :

X -  Ôe3pa3MepH3H Koopsui-iaTa;
F» -  KpHTepMíí Oypte (063pa3MepHoe BpeMs); 
h -  HaaaABHafl TeMnepaTypa; 
ß i  -  KpMTepMM Emo;

U (FO) - TôMnepaTypa OKpyjicaiomea c p e s a ,  icoTopyio ml? cw aen  
$yHKIU!ea Fo t TO eCTB BSSMMMHOM nepeMOHHOÖ* 5 
p e c c e  oxsasseH M fl (n arp esaH M a) mapa sojiäho bkiioshh^

BaiomMM T a ko e npoTeKanne npoijecca so asee h öutb nepeMeHHUM bc Bpetfê '

c) Fo r) XÄ x ^  X

G HaqaSLKHMM yCJIOBHHMKÏ

1 ) 0  (x ; Ft) -  cOÑÍX . Fe ) _ f  J L . . 7)& fX R)
" F P. Xl v/ X Tl V

(2)
M rpaHKMHHMM yGAOBHHMH:

(3)

yOSOBKO

0  -  TeMnepaTypa noBepxHocTH.rse (7 -  TeMnepaTypa noBepxHocTH »
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KopeiiL xapaKTepHCTHqecKoro ypaBHSHMH 
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(6 )

DoflCTaBHM b  BHpaseHKe (5) 3HaneHHe cpesHeoÖBeMHOä TeMnepaTypu 
mapa b 6eapa3MepH0M bM^e:

Tor^a nojiyqHM:

&(x;F-)‘ I  B»
n-/ 7» ( V  >

r^e

S  Ç ç / n / u n -  / u n  c c $  j x  n )  **
,y?//7-3 ('ji/ /i -s/njjrt • cc$/c/rt )

Tan KaK OTHociiTejitHaa cpe^HsoÖBSMHaH TemiepaTypa mapa onpe~ 
ÄejineTCH BHpaKeHFeM:

¡9 (X ; Fe) = (8)
t /net# t mir? J

f«e iK - TeMnepaTypa b KOHiie npoiíecca, t o  Kone^Han o t h o g h - 

TejiBHan TeanepaTypa mapa <?< (x; Fe) = O  

3 t o  cjieayeT M3 BHpaaceHMH (8 ), ecjin BMecTO Texymero 

3 H a ^ e H H f l  t (  t  ; <¿J n O Ä C T a B M T B  t<.

«>-eI
h-l

ß n  ■ y n  ( f t )  -  O (9)
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B 3T0M cjiynae 3 a saq a onïHMMsaiiHK cboamtch k pemeHKio ypasHe- 
HHfl (9) C yCJIOBKHMM OrpaHM^HKH (4) OTHOCKTeJIBHO SHa’ÏSHHH TeMII6 ' 
païypLi oKpyiKaiomea cpe^H a  ( T e ) .  AHaji&i3 supaseHMfi (9) h (4) no- 
KasHBssTj hto LL ( T )  ¿  c o n s t .  Ecah cqiiTaTB, hto reiuio$ii3M^ec"
KH0 KOHOT a HT H MH G a B HpOLißCCÖ ero OXJiaSfleHilH OCTaiOTCH nOCTOflHHfcl" 
MH, to ají h pacneTa onTMMajiBHoro pesniia gxji8haôhhh uosho HenocpsA" 
CTB6HH0 B0Cn0JIB30BaTBCH BKpaîKOHHHMM (4) H (9 )0

OrpaíiwqeKHH (4) â h npopecca oxJiasseHHH sanncbmaaTCH b bhS®*

9 (-i;Fc) > &
Mil

^  'ID n  ' ÿn (hc)F*— , -yn-t

r«e

<9

^  _ .ßn • sT/if/?
¿Uh ~ ■ j u n

O T H O G K T e JIB H O 6 3HaiIGHIlG MHH HM3 JIBH O ~ AO IiyC T HMOÎÎ TGMnepaTypH
noBepxHcoTH npoAjKTa npn oxjiaEAeHira» Tax Kan ß n  ^  O  * 
to â h BBinojiHeHHfl paBeiicTsa (4) neoÖxoAHiio h AocîaTOHHO, 
HTCÖH $yHKHHH ) f h  T e )  oö'pan>ajiacB B HyJIB npM JUO6OM 3H9" . 
nei-iKH n  - I ,  2, 3 ..*  ÄH$$epeHiiHpyH ) f n ( ß )  (BbipaKOĤ e
nojiytiHM cAeAyiomyio CMCTöMy ypaBHeimä:

f  F t)  f- / i / z,iu

Iîpt-I H C n 0 J I B 3 0 B a H M H  ïïepBBIX A B y X  y p a B H e H H H  C H C T 6 M H  ( I I )  M O S H O
nojiyniiTB nparcruHecKH npueuaeMue npuö/raseHime penien un onTMMaxB̂ 0  ̂
38 AO HH* PaCCMOTpHM IiepBLie ABa ypaBHeHHH CHCTeMM ( I I )  ( /? = 2 ) .

ij (h) - -ju) Ljj (F») tjn) U  (Fo) l

ijj ( F.) - ~ / F ¿  ( F c )  F ß i  F  ( T o )  J

c HanajiBHHMH ycjroBHHMu:

n yoaoBHHMH b KOHite npoyecea: , r   ̂ ,
M

yCJIOBMH OrpaHHHeHHH AJIH ÄByX HJI8HOB 3anHCHBaiOTCH B BHÄe*
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^4

Pe3yjiLT3TH micjiCHHoro pemeHHH c h cto mu (12) #jih mapa, HMe¡omero 
Bce menjio$M3HqecKMe xapaKTepucTHKH MflcatnpnBe£eHu Ha pncyHice.

' f L - . L ^3 ' (.---
. ¿  ifcrc

B i / ,2 5 7 9

t°fc -30 ~30 '3 0 -30 -3 0

t i e — - m -/S - 07 -OS

t i e — -oao - m -030 -03.8

t i e -•/ - / - / - / ~ 0

t
ycyc Y.T Z ./f 2.232.85 0.0

2̂
yac 0.3% 007 0.09 o.oo

^3
y a c 0.83 0.89 02 0.0/22.85

"RT
yac 2.53 3 M 0.53 5.051 8.26

ÎHHÂ OT Í̂ ÄO 9; npH 3 TOM

PesilíáH TepMHHeCKOM OÖpaÖOTKH KOJIÖaCHHX H3flejIHii HeJIL3H OnTHMIÏ» 

^ P O B a T B ,  Henocpe^CTBeHHo no ji i3yH CL BHpaaceHHHMH ( 9 )  h ( 4 - ) ,  TaK x a n  
jenjio^j13 KqecKHe k o h o t 3HTLI nposyKTa ueHHiOTCH b npopecce h x  oöpaöoT- 

Kîî* O^HaKo 0 CH 0 BHH6 3aH0H0MepH0CTM nepsHoca Temía h uaccu ocTaioTCH 
finniin h b h b o ä , nojiyqeHHHii Hann npH aHaJiiiae o6m,ero ypaBHeHMH nepe- 

°C a ’ o TOM HTO peSHM flOJISeH ÖHTB nepOMeHHLIM BO BpeMeHH, cnpase2- 
JliiB H ÄHH 3THX ripOIieCCOBe

BnecTe c TeM, $opMy¿mpoBaHHe KpwTepHH ”Tenjio$H3 HHecKoro co~

499



BepuiencTBa" äjih nposeccoB TepHKueoKoä odpadoTKM KosdacHnx H3se3fflä ¡ 
TpedyeT npMBjieueHMH aMimpnuecKoro MaTepnajia,H n03Tony KpHTepMÜ 
HBjineTCH Menee cTporuM h oöjumm, uen s cjiynae npoitecca oxaasfteHHfl* 
ByaeM cnM?3TL, uto nposeccH TepMKuecKoii odpadoTKM KOJiÖacHtJx K3se" 
JIMÖ HBJIHIQTCH TenJI0$H3MUeCKM COBepflieHHHMH, eCJIIl COÖJIKt̂ aiOTCH CJieAP' 
Lpie ycnoBHa.

ZUin npopecca noscymKH.
TeMnopaiypa noBepxHOCTH dsTona b kohiís npopecca noscymKH 

sosaina coctsbuhtb 50°C npii HauasBHofi TeMnepaType 2Q°C»
ZlBHKymei! chsom npopecca noscyiiiKH sosima .ömtl He3HauHTesí>Hafl 

(no 3KcnepHMeHTajn>HHM 3a h h hm 15-20 mm pt»ct0) pa3H0CTB napunasi" 
hhx saBseimii BOÄHHoro napa y noEepxHocTM oÖosoukh n b napoBossy1- 50'" 
cpese KaMepa.

TeMiiepaTypa cpesn b npoijecce noscyniKH orpannueHa ,!cBepxy!l 3113 
vieHiteu 100 °C.

ZIjih npoiiecca odacapKK,
MaKCHMajiBHoe 3HaueHHe oTHocMTesLHOM BsaacHocTH SHMO-Bossy1111*0  ̂

opein soskho öhtb tqkmm, utoöh hcksiouhtb k o h se n can, mío Bjiarn ho no" 
BepxiiOCTM KOJldaCHHX daTOHOB» MHHMMaJIBHOe SHaueHMe OTHOCMTeJIBHOÄ 
BJiaSHOCTil He SOSKHO 33MGTH0 OTSMUaTBCH OT MQICOKLiaJIBIIOTC, TSK 
HP» CJ1KÜ1KOM HM3K0Ü OTH O G KT e JIB HOM BSaKHOCTIl CHHKOeTCH TeíISOCOSOP" 
Kanne rpeiomeii o pe sh h y b e jihumb a e t c h Mcnapenne 0 noBepxnocTH 6 ^ ol{3'

ZIsh upopecca cyniKH cbipoKonueHux KOJidac.
TennepaTypa cpesn ne sosaina npeBHiiiaTB I2°C.
Häpyynne cjiom KOJidacn b ko h ne npopecca He sojikhh muste 

2.5<¡5% BjiarK no oTHomeHHio k cyxOMy ocTaTKy, a BsamiooTB ncnTpa-60̂  
csoeB ne sosaina npsBHuiaTB 37,7% (no a kc nepuMeHT a s t  h hm saHHHM 
fi.A.CoKosoBa)*

ílpoqecc BapKH Kosdac $aKTMuecKii 3aKSiouaeTcn b  b h p a  b k  m bshj *"* ¡ 1

TOMnepaTypn no snaiieTpy nosdacHoro daTona m nosTouy soJisen 1 ’
b s h t b o h  npn nocTOHHHHx napaMeTpax cpesn, HCKsiouaiomHx saiiesHoe ^  1 

penne nsarn c noEepxHocTM nposyKTa. Ecsm i i p h h h t l ansuenne f e u ^ ' I 
TypH rperomefi cpesn ( tc p .) nocTogHHoä b  npoijeccax noscyuiKM m ;
km, t o  TennepaTypa noEepxHocTM nosdacHoro daTona ( ¿ 7 )  Öyse? ue" 
HHTBCH B COOTBeTCTBHH CO CJieflyffllilHM BHpaseHHeMS

//7 -  i  e p  ~  f í é / O  - - £ > * ) £  ?
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' J  v-V

- TeMn;

C¿ -  BpSMH.

IlapiiHajiLHoe aaBJienne BOflHHoro napa y ü o b g p x h o c t h  KOJidacHoro 
ôaTona ( /?7 ) HBJifieïCH TaÖ JiM oä ^ymciineü TeMnepaTypH noBepxHOCTM, 
a napniiajiLHoe 7iaBXGHH6 HacnmeHKH cpesn  ( / 2 / )  -  TadJinnHoM çyKKnneâ 
TeMnepaTypH cpe#H. Tan Kan t c p - c c n s t. , 10 h pH -co /?s -£ . Tor^a,
nToÓH IIOJIHOCTB30 yaoBJieTBopHTB c$opMyjrapoBanHHe BHiiie TpeÔOBannn o t - 

HocMTejiBHan BjiasnocTL cpe^H b o  b p c m h  nponecca no^cyiiiKH sojisna Me- 
h h t b c h  b cooTBeTCTBmi c BHpasenneM:

B BHpaaeHWHx (14) h (15) MHseKc " n "  othochtch k napaneTpaM, 
xapaKTepH3yioiHHM noscymcy, a annexe "o" - odsapKy. Ilponecc cymitH 
capoKonneHHX KOJidac mobho b nepBOM npHdjra:«eHHH paccMaTpüBaTB xaic 
coBOKynnocTB ssyx npoueccoB - iicnapeHMH Buarn c HapymoM noBepx- 
ü o c t h  k ÂM$ç&y3KH BJiarn OT ueHTpa k nepi^epHK.

Ecjih cnwTaTB, nTO TennepaTypa cpenH b npoijecce cvekh hbuhöT“ 
an nocTOHHHOii, to h3 coBMecTHoro paecMOTpeHKH nponeccoB nciiapennH 
K SM $$y3H H  c j ie ^ ye T , m t o  OTHOcMTejiBHan Bjia&HocTB c p e sH  so ji& aa  M e - 

Hhtbch b cooTBeTCTBim co cjie,ziy]oinMM BLipasenneM:

Corjiacno IiaiIIHM 3KCnepHMeHT3JIBHHM HCCJie£OBaHtfHM K03$$KIineHT 
4a<|^jy3KM B npoaecce cyuiKH cnpoKonneHHx KOJidac'MeHneTcn co cjieayi-o- 

BbipaKeHMeM:

(14)

a b nponecce oôr'""'"” *

JeV  - Pn-C
Ph 'O fz (¿epo) ( B )

(16)

rse

- ÇCSS? (IV)
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rse 5? ¿ t í
fA‘( i )  -  K03$$HIÍHeHT BEemnsro MaccoodHena.

M3MeHeHHe KoaésçHUHeHTa BHeuiHero MacconepeHoca b cootbstotbí^
C HamHHH 3 KC116 pHMe H T 3 JIB HMM H ßaHHHMH MOXeT ÖKTB annpOKCMMIipOBSHO 
CJieayioiniíM BbjpaseHHOM:

KOJiöacHoro daiona, HBjmioineecH TaÖJiHHHoiä (jyHKUneä
TeMnepaTypH opetti;A C.

~  rpa^iiöHT KOHiieiiTpanHH BJiarii, BHöMpaeuoH Ha ochobS" 
HMM KpKTSpWH TeriJio$K3H^ecKoro coBepmeHCTBa.

Ilocjia noscTanoBKH b BapaaeHMe (̂ 16̂  c5gdmvji v frfiV r o?ar

(18)

K03$$HiiHeHT BKGiiiHaro iwacconepenoca, % BJiarsr^;
-  napunajiBHoe ßaBjienne bo#hhhx napoB y noBepxHociMPh -

rse - BpeMH b cyTKax 0 <  ^*<30.

cyx.ocT.
CM*" * q a c  *MM. PT . CT

5 0 2




