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Detection of Cylinder-shaped Equipment Wall Thickness
Based on Infrared Tempereture-measuring

CAO Chun-mei
(Dept. of Applied Physics, North China Electric Power University, Hebei Baoding 071003, China)

Abstract: By solving an inverse heat conduction problem, one method is given about to compute wall
thickness of cylinder-shaped equipment based on the outer surface tempereture. The conclusion can be drawn
that this method can detect inner wall diameter or wall thickness of cylinder-shaped equipment.

Key words: infrared; tempereture-measuring; inverse heat conduction problem; wall thickness

[2~3]

s s a AY
1
Fig.l Vertica view of
cylinder-shaped equipment
s [4]:
il(r ﬂ_u) =0 Q
rqr qr
-k:TT—u:h(u-T¥) f=b ( ) @)
r
u=T; r=b( ) 3
u=Ty r=af ) (4)
: 2005-05-13; : (93210028)

490



27 6 Vol.27 No.6
2005 11 Infrared Technology Nov. 2005
H Too H TO H Tl H h b k
, Bi=bh/k b, N
a, o
D
u=A¢+Bénr 5
2 ©) :
A¢=T;+Bi(T,—T-)Inb (6)
Bt=—Bi(T:—T-) @)
OF
To=A¢tBéna (8
©). (M. (8 a, b—a.
2
[5N7]) I o
a, D). 2. 4 , T,
a, b—a.
11 fu
- —\)=0 9
r qr (r Ir ) ©)
u=Tp r=a( ) (20)
-kﬂ—ru:h(u-T¥) r=b ( ) (11)
u=T, - T b (12) .
a
In a + B Table1l Property and geometry parameter of
b I the cylinder-shaped equipment
r =
T T K/(WI(mXC)) 0.13
us=T,- —p—7In— (13) HI(W/(m2XC)) 1045
In—+ B, a/mm 1365
To=500C, T.=20C, 1 ( b/mm 2165
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Table2 The effect of measuring errors upon rusults
E.=(@ —a )X100%/a (14
5 DT/C —0.5 —0.2 0.0 +0.2 +0.5
’ ’ a /mm 13658 136.63 13666 136.69 136.73
3 Er/% 0.06 0.09 0.12 0.14 0.17
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