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Sudy on Detection o Pipdine Wall Thinning by Infrared NDT

FAN Chur-li ,9UN Fengrui , YANGLI
(Faculty 307 ,Nava Univerdty of Engineering ,Wuhan 430033 ,Ching

Abgract :A physca and mathematica nmodd is presented on detection of pipeline wal thinning by irfrared NDT ,and a cat
culation method is given about how to conpute the inner diameter of the pipeline wal through detection o the temperature
digribution of pipeline suface. In order to improve the reliability of detection ,a sfety codficient is enployed which is de
duced from andyz ng the error of temperature measurement of irfrared imager. The conclugon can be drawn that the temmpera
ture dfference on the outer surface of the pipdine can reflect the nice thinning of pipeline wall. The lower the therma con
ductance or dfective thermal conductance of pipeine wall and fluid in the pipeine ,the more serioudy the pipdine wdl is
thinned when both the tenperature of fluid and that of the wal are same.

Key wor ds:irfrared NDT ;pipeine thinning ; sfety codfficient

1 (1) ,
i, fo; ;

[1]

; [2 4] ;
[1]
1) ;

2) , ;
3 ;

(1978- ) , )
) ) ! , , Emal :chifan @
163. com
2 :2004-03-19



453

q=2Trih(t - t)

V1D§= VQDg
V1, D1
V2, D2

‘d(r
dr* dr

) =0
A (1 - tg)

q= In(rol 17)

1)

2)
3)

v
i,

2 D,

6
4) to ,
n,
3 _ 20 (t-Ntg) )
a= In(ro/ 1;)
3 q=2Troho(to- ta) (6)
] hO ] ta
f(T) =TL[Ef(To) +(1-0)f(T)]+E4(To) 4.2
TO ITU :Ta
3 Ta
f(T) =CT )
To={[THTa- (1-a) Th- TEJT.]/E}Y"
, N !
: n=(1+w) *
o _‘ (T (@) T T8/ s T T Mt ©
| dTol Tol = T8 /T o+ nT 3dT/T 4- (L-a) nT) YdT, - nTY YdT/T 5 /(8 T) (1)
o w =| dTo/ Tol
4
4.1 ’
_ (6] ’ (D W, n
Dittus Bodter : 4.3
Nu = 0. 023Re™8pr" 2 2
n=0.4, n= ’
0.3, tf
D; L Eﬁ%ha, n,t, J‘
T
]
. ) E YiE: Dz _J
Nu = b Re = D P = v T L e—— -
M Y ; Cremmeres ||
h ,)\ f ,,_,,,,_._.e,.ﬁ,A.rA_w IS F
Y v a h, a1, IS
L* R L
2 S S
L
h=f(Dj,V) 3
e P &
R
4 -

(1)

Re ,

(3



454

4)
(4)
5

3nV/s

100mm
0.38;

0. 341

0. 304

D, /m

0.224

(6)

(5)

0.4m,

0.2m,

69 ,

70mm

3)

0.2m
70
66

0. 401
0.38!
0. 36
0.34]

£ 0.32]

= 0.30]
0.28]
0.26]
0.24]

70

65

0.0

4
5

0.2 0.4

0. 4W/ mK

0.6
A éf/ W(mK) -1

,0. 5W/ mK

Nu

(1]

(2]

(3]

(4]

(5]

(6]

0. 28-
=
~ 0.26-
=

0. 321 \

0. 30+ \

\
0. 24 N
N

\

\\

T—

0.224
0. 204

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16
AW(mK) ~*

: (2
(6]

)
2) ,

3 :

Wurzbach Richard N ,Sdth David A. Irfrared nonitoring of

power plant efluents and heat snksto optimize plant dficierr

cy[A]. Proceedings of SPIE[ C] . Orlando :2000. 24 - 27.

Rozenblit R,9mkhisM ,et d. Heat trander in horizontd k-

id-liquid pipe flow[J]. Internationd Journd of Multiphase

How ,2000 ,26(8) :1235 - 1246.

Yamawaki Shigemichi , Yoshida Toyoaki , et a. Fundamenta

heat trander experiments o heat pipes for turbine ocooling

[A]. Proceedings of the International Gas Turbine & Aercen-

gne Gongress & Bqostion[ C]. Orlandb :1997.2 - 5

Qin Yuven Bao Nakeng. Thernogrgphic nondedructive test

ing technique for ddaminated defects in compodte gructure

[A]. Proceedings of SPIE[ C]. Orlando :1995.

. [J71.

1999 ,21(4) :20 - 24.
, : [M]. ( )

,1998.



