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A Study on Measuring the Temperature and Revising the Result When
Measuring the Temperature of NPP Pipes Using Infrared Thermography
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Abstract The emissivity is different because the emitted angle changes according to the position of the infrared
thermography camera and object. Because of this, the temperature distribution expressed when measuring the
temperature by using the infrared thermography system is not the accuracy temperature. Although the real surface
temperature is constant, the temperature measured by using infrared thermography camera have error in accordance
with the value of emissivity. In this paper, the temperatures of the round cylindrical object and the flat square
object that heated to the equal temperature were measured by infrared thermography camera. The emissivity
calibration formula and correction table are made with the affect of the view angle and emission angle form the
surface temperature value. The error of measured temperature values are corrected by using the emissivity
calibration formula and correction table, and apply to defect detection of the nuclear power plant pipe. From the
calibration method, reliability surface temperature values were obtained.
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Planck’s constant h=6.6256x<10"* J-s
Boltzmann’s constant k= 1.380546 <10~

Speed of light ¢=2.998x10° ms™*
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EHH O ZRE DAz WALE = A LA o
YAle Adlex T 450 vl#Hd= o]&elth
o714 T AWleg Folxe EA Adex
K), RE 3A9 WAl Fmolty. 9ol M&d
2] (1) Planck’s law$} 4] (2) Stefan-Boltzmann's
laws o] &3t G} s 58 2= 4
o] 7Fs3HAl |TH3].

SAERE A ddAs Relar ol
A WAHAE AA EAHA o Al E47F
WABHE dURE R oW, 2 259 EX9 &
AWt PAIZ ] HE e 2 (3)oE eI
q71A e=1¥ EAE AL Tk

R(l
€ = —:emissivity 3)
b
R, : Blackbody emissivity

R, : Actual emissivity



v 3} 3] AALerE A A 29 A A 5 3 (20099 10€) 423

=4 YX9 HnE §o] A Atk U= )
# AFALS ASTM A106 Gr.B AZ=Z UFReo 7+
& 4Ashe Ze= AL AFsIYn Fig. 29} Table
2% AR A AFHe] 347 43 A7)

Table 1 Thermophysical properties of STS304

i coefficient of
heat transfer density(p) specific thermal
coefficient(k) heat(c) diffusion(a)

162 8000 500 4.05x10 ¢
Wim—K kg/m® Jkg— K m?/s
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(b) Cylindrical

Fig. 1 Schematic of specimen

(@) Hexahedron
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- Length of pipe (L) : 342.0 mm
- Outside diameter (D) : 113.4 mm
- Inside diameter (Di) : 99.0 mm

Fig. 2 Shape and dimension of pipe

Table 2 Type of inside defect

Defect L h Defect Minimum
ID No. | ¢ ezmme)ngt Width Thickness tp
(20) (mm)
SP-0A 113.40 0° 7.2
SP-2H 113.40 90° 1.8
SP-2L 113.40 135° 1.8
SP-2P 113.40 180° 1.8
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IR Camera

Specimen
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drying oven PC
(@) cylindrical and hexahedron specimen
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Specimen
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Generator pC

(b) NPP pipe specimen
Fig. 3 Configuration of experiment using IRC
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(b) hexahedron specimen

Infrared  thermography image of each

Fig. 4
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Fig. 11 Revised graph of cylindrical specimen
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