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^SCflEflOBAHME OXJlAAUEHHfl M 3AM0PA3Q1BAHMH MACA B B03flyi)IH0M CPEXIE nOJ waKHTfmHUM 
¿¿Bu e h o t i m

'iyiíAK H.r., KPACHOMOEEU II. T., KOmOEHHCKM A.n., BABÜN A.K.
^« cckhh TexHOJiorHuecKHÜ HHCTHTyT xojioflMJibHOÜ npoMHffijieHHOCTii, r.Oflecca, CCCP.
^oCneaa yueHbmeHHH noTepb npa xonoflanbHoíí o<5pa<5oTKe nponyKTOB pasnauHoro npoacxoxfleHaa 
J®Pa3pwBHo cBH3aHa c coBGpiueHCTBOBaKHGu TexHonoraa otípadoTKH, ee HHTeHCH$HKauMeíí H On - 
*«H3auae8. UacHue pecypcu hoxho yBenauaTb He tojibko nyreu paobhthh nponyKTHBHOCTa ik - 
QTHOBOflcxBa, ho h sa cuex BHeapeHHH b npoMHBHieHHOCTt HHreHCH$iiuHpoBaHHHx npoueccoB xo- 
°AHJii>Hofi o<5pat5oTKM anca h ocymecTBneHH» aeponpaaTBií no CHBxeHau ecTecTBeHHoa ytíana.
^BecTHO, uto npH oxnaxfleHaa anca k  aaconpoayKTOB Tenno otboah tch  3 a cueT kohbckuhh h 
^^napeHHH:Q  = Q < -• Q u  (I)- Ecna npeflCTaBUTb npoqeccu H3ucHeHHfl napaaeTpoB Bnax —
Horj, - Bosayxa b T-d flaarpaaae, t o urHOBeHHwe 3HaueHaa ax xennoBflaxHOCTHax xapaKTepacTHK 
y'ía npouecca 6jrjt Buiue npn B3<5h t o u h o b  flaBneHaa no cpaBHeHH» co SHaueHanaa npH Hopaanb- 
jj ** flaBneHaa, t o ecTb flona KOHBftKTHBHoro TennootfaeHa npa oxnaxfleHaa anca nofl flaBneHaea, 
PeBHmaiomHU aTaoc$epHoe, yBenauHBaeTca. Macea Bnara, HcnapaBmefica H3 npoflyKTa bo Bpeaa 
Hcía*fleHI1H onP«««31« ® * ^  BupaxeHaea Gé=Qu/L u  , (2), rae Lu - yflenbHaa TennoTa
^oapeHHH. OTHOCHTejitHaH ycyuina npoflyKTa b npoqecce oxnaxfleHHa HaxoflHTca h b aasacaaocTH 

6:  *  Q / L  GLu ( 1 ■* O n / Q u) J  t  ( 3 ) »  rqe & - aacca npoflyKTa ;  c  noBHiueHaea flaBneHaa
flütiiiHa Qk /Q u BOspacTaeT, yBenauHBaeTca t b k  xe a BenauaHa Ou . üocneflHee ofibacHa - 

3HCa Tea, u t o  c  co3flaHaea H36HTOUHoro flaBneHaa aafl noBepxHOCTbn npoflyKTa yBenauHBaeTca 
Jj*Praa BHxofla aoneKyn b o a h  c noBepxHocTH HcnapeHHH b CBotíoflHHa o($ieu, t o ecTb ana 
j naP«HHH eflMHHUH aaccu Bnara HeofSxoflaao aaTpaTHTB Cojibme Tenna. Tanaa otípasoa, cornacHo 
P“yjie(3)c yBenaueHHea flaBneHaa OTHOCHTenbHaa ycymKa npoflyKTa yaeHbmaeTCH.

^ * * 3  I-cf flHarpaauu noKa3HBaeT, u t o «na Kaxnoa k p h b o M OTHOCHTenbHoñ BnaxHOCTa B03flyxa 
JP^C-anst , nocTpoeHHoK «na HopaanbHoro flaBneHaa Z3» , u o x h o  noflotfpaTb flaBJieHHe P, ,

KOTOPOM 3Ta KpHBaH CTaHeT flMHHeñ HRCUHieHKH ^  ■ I. IIpH 3T0M COXpaHHeTCH COOTHOIiieHUe
¿/Jt - Ifi/p, - 1 / fí, _ > ,  Ü3 COOTHOBieHHH ( 4 )  npH yCJIOBKH | XTO v* p/p* * Pm . / P*  , ( 5 ) ,
«yeT rH, = Pu p0 / P r , (6) .  3flecb P ~ napflManbHoe flaBjieHHe napoB BJiarH b B03flyxe 

, Ph-, -  napuHajibHHe flaBJieHHH HacHueHHH npa  flaBJieHMH P * h Pi
~ , 3 a B pe-

^  flaBJieHMH Po \ Pk _
i, °TBeTCTBeHHO. ycyaina nxmeBoro npoflyKTa, nueioiuero noBepxHOCTb uaccoodaeHa F  
t ô cnaxfleHHH ?*. onpefleflaeTca BupaxeHHea W r  F / T*[_ P„r fr) - P,(Z)3 dt ' ,(7)»

Jl -  K03$$nmieHT aaccooTflatiK, - napimajibHoe flaBJieHHe napoB BJiarK b B03flyxe
flaBneHHH Pi . U 3 ypaBHBHHH (6), ( 7 )  npa ycflOBHM, u t o OTHocitTejibHue BflaxHocTH B03flyxa 

^OaQflMflbHoa Kaaepe Cjimskh npa jiio6o m  flaBJieHKH ra3a, BUTenaeT 3aBUCHU0CTb ajih pacueTa
npoflyKTa, noflBepraiomerocH TepanuecKofi otípadoTKe b raaoBoñ cpe«e c flaBneHHea P< , 

o t  aTMoc$epHoro: y/=(Fj3 P»/Pi) J ^[Ph Ct)-p(T)] dlx. , (8). AHajiid3 b t o K 3aBUCHuoc** 
'•íptl°ía3UBaeT» aT0 nP M °flMHaKOBws: ycnoBHHX Tenno— k BnaroodueHa, a TaKxe BpeueHH lepan - 

otípafioTKH, ycymKa npoflyKTa yaeHbmaeTCH ofipaTHO nponopnnoHajibHO flaBjieHHM ra30Bog

^HSpaaeHTH no CKOPOCTK OXJiaxflBHHH CBeXHX KypKHHUX TyBieK npH pa3J1UUHUX flaBfleHHHX OXJiax- 
*r° BOaflyxa npoBOflHJiHCb Ha natíopaTopHofi ycTaHOBKe. B on«Tax noflflepxMBaflHCb HeM3ueH - 

HauanbHaa TeanepaTypa npoflyKTa T< ■ J05 K, TeanepaTypa h CKopocTb oxnaxflaiomero 
j(0aAyxa - 253-243 K, U 0 » 1-4 a/c. JJaBJieHHe B03flyxa M3aeHanocb b npeaenax o t  0,1 
o Mlla. XapaKTep TeanepaTypHHX k p h b h x , npeflCTaBJieHHUx Ha pacyHKe I, CBHfleTenbCTByeT
l,saaJiHUMH CTaflHM perynHpHoro pex«aa (npHaoflHHe0Hae yuacTKH k p m b u x ) , flna k o t o p h x  MaeeT

saBHCHaocTb : L‘\ /v r )^ F  ■= -m  • *£ = - [i /  to ) ¿ti ( ) , (9), rfle V~ = t  - £ o - m 3(5h -
TeanepaTypa; i> — TeanepaTypa b HeKOTopoñ t o u k b  npoflyKTa; fn  — Tean oxnaxcfleHHa;

. Pe3y;ibTaTH o(Spa<SoTKM npaaoflHHeHHUx yuacTKOB TeanepaTypHHX k p h b h x  aeTOfloa 
‘“‘«HbniMX “KBaflpaTOB Ha ocHOBe $opayn (9) npeflCTaBneHH Ha pacyHKe 2.

yB« JlH,l®H*!e c•>«-.CHH®Tca cneflyiomHa o(5pa3oa. ycaoBae Tennc
. M # ; e Fdr , (10), r »

\ ̂  •» p.rtAnuaa nn uv u n  nUTnUHflR Tft unftüfll

pocToa flaBJieHHa B03flyxa BejiauHHu xeana oxnaxfleHaa KauecTBeHHO 
ycnoBue Tennob o t o  CanaHca npoflyKTa c yuexoa, u t o

c- / p - TennoeaKOCTb a nnoTHOCTb npóflyKTa, 
Hjjq - cpeflHaa no5'ócíbeay astíHTOUHaa TeanepaTypa; V, F o<5iea a nnomaflb noBepxHocTH
í^^yKTa; A - K03$$HqaeHT TennonpoBOflHOCTH B03flyxa; ( r y ) F - cpeflHaií no noBepxHocTH 
s» no°«SaeHa rpaflHeHT h s Ch t o u h o íí TeanepaTypa ra3a. Haxe npoqecc TennoofiaeHa paccaaTpHBa- 

® npHfinaxeHHH, Korfla BenHUHHa (1 y f)F nocTOHHHa no Bceñ noBepxHocTH, a
Dpeihqr/wi Pi ■ I .  B 3 toh cnyuae acnonb30BaHMe a^a^oraa PeñHonbflca «na TyptíyneHT-Sfr, n®peHoca Tenna n aanynbca no3BonaeT aanacaTb ^— - ~7r- 

^  ^  cpeflHaa M3duTOUHaa TeanepaTypa no noBepxHocTH npoflyKTa; &  - tojí
Pj H^*OKoro BH3KOCTHoro noflenoa. Ü3 aaBHcaaocTefi (9— II) BUTeKaeT cooTHomeHae - AV_ 

*** F)/(& (Xy e pV) (12), H3 KQToporo aoxHo aaKn»uaTb, nonaraa npatínHxeHHo 1ZfA 7*'-

, ( H )  ,
-  TonaaHa f la -

a BenauaHa > h o saBucaT o t flaB—\ » uto m  u  ■ ' ' > — —------------ • - -  - — ~ 7 /ñ ~ ~
Uv?a). TonmaHa BH3KOTO noflenoa aoxeT 6aTb paccuaTaHa no 3aBHcaaocTH o *c./u /[Cf p Uc)

> rfle ¿y s Rt.'n = CP u° l/P) ; £ - xapaKTepHH0 paaaep oÍTeKaeaoro Tena; - flHHa-
^ s®GKaa Ba3K0CTb. TaKaa odpaaoa, 3 aBacaaocTb Tonmana Ba3Koro noflcnoH^OT flaBneHaa BOSfly- 

u 0 ^ i-cJe'* aoxeT 6h t b  npeflCTaBneHa BupaxeHxea S'/fo - (? t/p )  - (Po /p ) '~n (1^)»
♦djj *aK BenauaHa JP xaa xe He aaBHcaT o t  flaBneHaa. Ma cooTHomeHaa (14) b h a h o , u t o 

^ H a BR3 Koro noflenoa c pocToa flaBneHaa yaeHbmaeTCH nponopqaoHanbHO ( P o /P ) 1-* •
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Pk c . I .  3aB*cHuocTb £* ( ¿/Ú ) * -ft*) rjm
pa3ilH«HHX naBJieHKÜ.

P m C.2 . BjIHHHHe AaBJIOHKH Ha OTHOCHTentBO«
H3ueHeHHe Tenna oxnajweHHH.
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P a c .J .  06o6meHHe onuTHUx flaHHHX.
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n p H  TyptíyneHTHOu o Ö T e a a H a a  nnacTHHii n  - 0,2, T o r a a  $/$<> ~ ( P o / P ) ° ' *  , (15) H.SHaHHT.
tY\/ /VI o r z ( p /  P o ) 0' 1 I ( 1 6 ) .

OnuTHue flaHHHe,npeflCTaBHeHHHe Ha pacyHKO J, noflTBepxflaBT cnpaBoanuBooib npuBoaeHHoro 
auajiHaa.

yiieHbineHHe noTepa npa oxJiaxfleHaa nameBnx npoayitTOB no« m30íito«hhm AaBJieHaeM B03ayxa 
oÖBHCHHeTCH BospacTaHHOM flOJiM KOHBBKTMBHoro TenaooÖueHa, yHOHBiBOHHGM pa3HOCTH napua»«* 
Hur aaBJieHMÜ BOÄHHUX napoB b norpaHHHHOM cnoe y noBepxHOCTH npoayKTa h b oöioMe aoafíf* 
k yBejiHíeHHe roana oxnaxfleHan. nocneflHee BHTeicaeT h3 t o t o , «to npa co3«aHHH h3<5h t o«ho 
AaBJieHiifl yBejm«nBaöTCH k o3$$hhmöht TennooTAana 3a c«eT chhjcshhh TonmHHH B«3KocTHoro
noflcaoa y noBepxHOCTH npoayicTa.

flOÖ"

HccJieAOBaHHHHH ycxaHOBJieHO, «T° 
H H T O H C H B H O M  OXJiaXAeHHH 11 SaMOpaJ
BaHHH Haca noA h 3<5u t o h h u h  flaBJiei 
oxnaacflaiomero noTona B03«yxa nPH 
t o h h h o h  ero CKopocTM h TeunepaTyP ^ 
coKpamawTCH uaccoBiie norepa m bP® 
TepMHuecKOH oöpaÖoTKH. Pe3yai>TaT 
KccneAoBaHHH npeacTaBJieHii Ha VKCJ . «. 
ko 4 .  KpHBan I  xapaKTepaayeT 143 
HOHHe ycymKH npa oxnaxfleHaa roBfl£ *. 
h u  npa pa3JiH«Hux aaBJieHHHX, Te un 
paType h c k o p o c t k  a b h x c h h h  voaPP" ft - 255 Ky Ui m 4 M/c COOTBeTCT® 

KpuBaa 2 - t o  «  npa aauopa*HO
K a T e r o p a a  np*

1 , 5  M/c. racTOflO

P a o .4 .
02 0,3 0.4 05

SaBMcauocTb ycymKH ot aaBjieHHH.
0,6

h u h  Maca Kyp I-oñ
ti - 255 K, Uí
«ecKae accjiefloBaHHH nonasana, j¡ 
c npaaeHOHaeu noBHmeHHoro 4aB,I®*u 
oxJiaxAaumtero B 03«yxa  n p a  aauopa* 
BaHHH, HaÖJiBflaeTCH 3Ha«HTeJH>Hoe 
ynjioTHöHae aume«Hofi t k h h h , ueHfP 
KpacTanjiaaauaa noHBJiHBTCH BHyTP ^  
mime«h h x  b o jio k o h , npa  stom  ueJib
mae KpMCTajwin Jibfla p a c n o n a r a B T C  ^

P  Mí7 paBHOuepHO no B ceay MUUie«HOvy B 
' ///<2JiOKHy. B n poueoce  aauopaxHBaHHB



nOBep XKOCTHMfi OJIO» O6O3BOXXBa0TCH H03Ha<IHTBJIbHO , BCBOflCTBXe yTIJIOTHOHHH BOJIOKOH, npB IIH TCT- 
y »m a x  M cnapoH H » bo bh  X3 n p o a y K T a . CoaBXH XTejibH aa' t k h h b  ik ju t x  h© h 3 h©h h b t c h . B unce a uu o - 

£O*0HHOX npw aTMOCfopHOB flaBJIBHHlí U0HTp U Kp MCTRJIJIH3RIlHU JIbBa OtfpaayiOTCH n p o *B 0  BC0TO B 
“POCTpaHCTBaX X eX fly  XUffleHHHXH BOJIOKHRXX M XX nyCKaMH. n p a  3TOX npOHCXOBHT BerHBpaTaBHH

BOJIOKOH sa CH0T nepOMemeHMH BOBH H3 noc— 
JieflHHx B uexBOJiOKOHHue npocTpaHOTBa. B 
po3yjibTaTo aero HatfjuoBajOTca 3HauHTejibhuo 
H3MOHeHMH, KOTopxe xapaKTepjjsyioTCH ae - 
$opMauMeñ h paapxBOX xho$hSphji xiimeuHHx 
bojiokoh. CoaBHHMTOJibHaH TKaHB npxTepne-« 
BaeT 3HaHHT0JIBHH0 H3U0H0HHH. B pe3yjIbTaT0 
HCCJieflO BBHHH KRV0CTB6HHUX XapaKTOpKCTHK 
ycTaHOBJieHo, c yBejixxeHxex BaBJieHHH ox - 
jiaxBajomoro B03Byxa rxBpo$xjibHOCTb 3auo - 
poxeHHoro naca xxeex T0hb0hijh» k iiobhiiio— 
HH» (pHO.5).
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3HaaeHHo pH c npHM0H0HHOu noBuuaH H oro 
BaBJieHHfl H6CKOBBKO n a fla ioT . 3 T 0 , OIOBHflHO, 
CBH3aHO C TOM, UTO CKOpOOTb $0p X0HTaTXB — 
HHX npoqOCCOB B XOpOXOHHOX UHC0 3RBHCHT 
OT CKOPOCTH SaHOpaXXBRHHH npO B yK Ta. B 
UHC0 3aUOp OX0HHUH t fx c rp u x  c n o c o t fo x  $ep- 
MOHTaTHBHlie npOU0CCH npOTOKaiOT C H0CKOJIb~ 
k o  tfojiBmeS C KopocTB io , « e u  b xeBnaHHO 3a •• 
MOPOXOHHOM. IloCJiaBHOO O<5lHCHH0TCH (Sojibo 
paBHOMopHUM pacnpoB0Ji0HHeH  BJiarw h p a a  -  
MepaMH BHyTpH UHID0HHHX KpHCTajIJIOB Jlbfla B 
hhco  3 au opoxeH H ou  npH noBumoHHOu aaBJie — 
HHH (pHCyHOK 6 ) .  0prRHOJienTHX©CKX© n on a— 
saTe jiM  h y c x j ix e  c p e s a  aauopoxoH H H X nofl

BoBocBH3UBa»maH cnocotíaocTb tuca 
aauopox0HHoro npit pa3JixHHHx BaBJioHMHx.

*a, saTejiH h ycxjixe cpe3a aauopoxeHHUx nofl
OHTOHHHM BaBJi0HHeu otfpa3UOB naca h o h x o b t  o c o Ch x  o t b x h h x  o t cooTBOTCTByionHx noKaaaTOJio# 
*c* sauopoxeHHoro o Cu h h h x h  cnocofiaxx.
J. ° ® P a30,í* Ha OCHOBaHHM npOBOfleHHHX XCCJI0BOBaHXg MOXHO CflOJiaTb BUBOB, XTO np H XHT0H- 
Eh °b o x jia x B 0 HHH h 3 axopaxHBaHHK uaca noB X3<5h t o h h h x  BaBJieHxeu B 03B yxa  x BHHyxBOHHOx

B b h x o h h h , coKpama0Toa Bpeua TopxxxocKO# ofipafioTKX npoayKTa, yxoHbmaoTca ycynKa x 
“«yniíaoTCH KaxecTB0HHue noKasaTOJix xaca. OnTxuajibHuo napauBTpu npx aaxopaxuBaHMx xaca: 
t"°p0CTb BBXX0HHH BOSByxa - 1,5-2 x/c, bbbjiohxo oxjiaxBaioniofi cpoau - 0,8-1,0 una, 

UnapaTypa B03Byxa - 243 K.
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