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BLFfflCJIEHHE HO JIM TEMnEPATYP CTEHKH COEPHHECKOH OOPMKI 

TpHropeHKO K.C., CTyaeHT; ITHTbiiuKUH TT., ßoueHT.
(floH eiiKuü HaifuoHajibHbiü mexHUHecKUÜ y H u eep cu m em , 2. ffo n eu K , Y x p a u n a )

OflHofi H3 Ba>KHeHiiiHX 3a£aM TeimoTexHHKH aBJiaeTca KoinpoJiB npou,eccoB Tenno- 
MaccooÖMCHa. J\jiä  Toro hto6bi ynpaBJUiTB .zjaHH&iMH irpoueccaMH, Heoöxo^HMO tohho  
3HaTt KaKHM 0Öpa30M ohh npoHcxo^JiT. MHonie 3a^aHH TenjiOMaccooÖMeHa, c kotop&imh 
npHxo^HTca CTajiKHBaTtca HH>KCHepy, He no,imaioTca anajiMTHHecKOMy peineHHio, h e,nmi- 
CTBeHHaa bo3mo>khoctb h x TeopeTHqecKoro aHajiH3a -  nojiy^ieHHe hhcjichhofo pemeima.

O ä h o h  H3 H an ß ojiee  p a c n p o cT p a H e H H tix  <f>opM c tc h o k , n p H M eH aeM tix  b TexHHKe ab- 

jiaeTca  cffiepHHecKaa. 3 t o  06y c j i0BJieH0 TeM, h t o  cpe^H M iicm ecTB a  reoM eTpH necK H X  Teji 

OHa HM eeT H aH M e H tm yio  njiom a^ b, a cne^ oBaTejiLHo, h  Ten u ooTH aq y  b OKpyjKapom yio cpe- 

a y . C TeH K H  TaKOH (f)opME,i H c n o jit3y io T  p j i s  KOHTeßHepoB xpaH eH Ra c>KH>KeHHoro ra 3a, 

K y n o jio B  b K a y n e p a x  ^ om chhb ix  rreneM, a Tax  >kc p a 3JiHHHBix cTpoHTeji&HBix K O H C T p yk iih h .

J[n% Toro htoö&i KOHTpojiHpoBaTB nponccc TennooTjiaHH ölijio p a ccw ra iio  HecTa- 
ijHOHapHoe none T eM nepaT yp no hoibhoh KOHeHHo-pasnocTiioH cxeMe /uw ccJjepnqecKOH 
CTeHKH.

HMeeM Hcxo^Hoe ypaBHeHHe TeiuroupoBO^HOCTH:

n r  d t  1 0
P C P —

d z

fit

( 1)
/JaHHoe ypaBHeHHe onHctreaeT mho>kcctbo hbjichhh TemionpoBo,miocTH. Htoö&i H3 

3toto MHO/KecTBa B&i^ejiHTB K0HKpeTH0e penieHHe sa^a^H h ^aTB eMy nojiHoe MaTeMaTH- 
necKoe on n cam ie, k ypaBHeHHio (1 )  HyacHO ^oöaBHTt ycjioB M  0flH03HaHH0CTH:

1 . T eoMeTpHHecKHe ycjioBra -  onpe^eimioT c])opMy h pasMepw oöjiacra, b koto- 
pofi npoTeKaeT aaHHBiii npoijecc. BHyrpeHHHH pa^nyc CTeHKH R]=80 mm; TOJimHHa CTeH
KH cocTaBJiaeT 8 = 3 0  mm.
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PncyHOK 1 — reoMeTpna CTeHKH
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n o  3 a^aHHK) K0 3 (j3c])HUHeHT b  y p aB H eH n n  T en jion p oB O flH ocT H  k = 2 , ^ = r ;  BH yTpeH H ne 

hctohhhkh Tenjia oTcyTCTByioT, T.e.qv(r,x)=0. Tor^a H3 (1) HMeeM c(J)epn*iecKyio cncTeMy 
K o o p ^ H H a T :

n r  dt 1 

p c ^ = 2 dr
r 2Ä(r,r)

dt
dr (2)

/JaiiHyio ctJjepHHecKyio cTeHKy pa3ÖHBaeM Ha np0CTpaHCTBeHH0-BpeMeHHyK) ceTKy. 
Hhcjio p a 3,nejieHHH no koopjjhhaTe N r=7 .3 a,iiatry pem aeM  /uifl ceMH BpeMeiniBix cjtocb.

2 . O H 3HHeCKHe yCJIOBM  -  3a,HaTOTC« (J)H3HHeCKHMH CBOHCTBaMH BeUjeCTBa, KOTOpoe 

3anoJiH5ieT nccne^eMyio o6jiacT&: A,=45 B t /(m »K); p=7900 Kr/M3, Cp=455 
^ac/(Kr*K); X, p, Cp=const.

3 . BpeMeHHBie ycjio B H ii -  co^ep^caT pacnpe^eJieHHe h ck o m o h  bcjih^ihhbi (rcM n e p a -  

Typti) b Hccjie,nyeM OH oojiacTH  b Ha^iajiBiiBiH M OM eirr BpeMeHH.Ko3(j)c{iHii,HeHTBi 
p a c n p e ^ e n e H ra  TeMnepaxypBi BiiyTpn cxeiiKH  n o  K0 0 p;iH iiaTe b HaHajiBHBin mo- 
MeHT tH npnHHMaeM paBHBiM (FC;

4 . FpaHHHHBie ycnoBHa -  s to  ycjioBna, KoxopLie onpe^enaioT ocoöemiocTH npoTe- 
KaHHH nponecca Ha rparoine. rparaiHHBie ycjroBra cjießa: t]=500°C; cnpaBa: 
t2=800°C;

H a  p n c y H K e  2 npe,i];cTaBJieHa npocTpaHCTBeHHo-BpeMeHHaa ceTKa ctfiepn^ ecKon CTeH- 
kh. 3 ^ecL n p 0 CTpaHCTB0 , orpaHHHeH Hoe TOHKaMH w i e -  koiitpojibhbih o ö te M . PaaöneH H e  

CTeHKH Ha 3JieMeHTapHtie oöbcmbi h onpe^ejieHHe 3HaneHHH TeivinepaTypti b TOHKax W, M, 
E Ha3BIBaeTC)I «MeTOflOM KOHTpOJIBHOrO OÖBCMa».

K p, Gs

P n cyH O K  2  -  n p 0CTpaHCTBeHH0-BpeM eHHaa ceTKa

flajiee npoBo^aT .micKpeTimiiHio 3ajiaLiH n anripoKCMMauHto rpaHHMHBix ycjiOBHH. 
Ilocjie nero ocymecTBJweTCJi npaMaa h oöpaxHaü nporoHKa b K a ^ o n  tohkü npocTpanciBa 
h  BpeMeHH. flra peajiH3au;HH ßaHH&ix ßencxBHH ÖBiJia Hanncana nporpaMMa b  cpe^e 
Delphi. Ha pncyHKe 3 npeßcxaBJieH KOMnoHeHT nporpaM M Bi c p e 3y ji& xaxaM n  p a ö o x B i.
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BblMWC/lWTb

Phcvhok 3 -  Pe3yjibTaTti pacneTa nporpaMMoö Delphi

/JaHHtie pe3yjiLTaTa npe^cTaBJieHBi b BH^e r p a ^ m c o B  Ha pHcyiiKe:

t  ; c

• 1 ceicynaa

C S K V H a a

-jir-3 ceicyjma 

—^ — 4  c e & y H a a

5 ccKynaa

6 c e K y n g a  

—i—7 ceicyima

PncyHOK 4  -  /InarpaM M a pe3yjit>TaTOB p acn eT a

Pa3pa6oTaH H aa nporpaM M a m o>kct ö b itb  Hcnc>JiB30BaHa n p n  TenjTOTexHH^ecKOM n p o - 

eKTHpoßaHHH T e n jto o 6 mCHhoro o ö o p y a o B a m w , a TaK >kc r jix  a p y r a x  c x o ^ h b ix  3a,ijaH.

riep eneH B  ccbijio k
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ÜHBKOBa. -  M.: H 3^aTejiBCTBo M 3H , 2 0 0 3 .  -  3 1 2  c .
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