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Calibration method of infrared measurement of surface temperature
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for heating furnace tube
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Abstract: The temperature measurement accuracy of heating furnace tube surface is directly related to the operating
state and safety production of heating furnace tubes. Some factors will seriously influence temperature measurement
when thermal infrared imager is used to measure the surface temperature of heating furnace tubes, such as flames,
smoke ,adjacent furnace tube and furnace wall radiation, etc. To accurately acquire real surface temperature of heating
furnace tubes, taking heating furnace in a refinery as an example, interference factors of infrared temperature measure-
ment for tube surface were firstly analyzed, and then a real — time temperature calibration model based on industrial
data was presented. Combining with the model, a set of expert rules to determine furnace tubes states were giv-
en. Finally this software was applied to practical engineering. The research results show that this method can effectively
achieve the temperature calibration of tube surface.
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Fig. 1 Temperature radiation of tube
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Fig. 2 Section of furnace tube
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Tab. 1 Data analysis of furnace
jr | PEOREE | R | BB | CUNRE | 28h- | Ao | ash- | g | - | -
/%C /C R/ C /C HEM/C | AR/C AR/ C 24h/°C | HEfE/C Wi/ C
733 493.8 575 612.7 37.7 81.2 118.9 120.3 158 239.2
740. 6 495. 1 590.7 611.5 20. 8 95.6 116.4 129. 1 149.9 245.5
A 738.5 495. 4 607. 8 624.9 17.1 112.4 129. 5 113.6 130.7 243. 1
734.3 494.8 591.7 628. 6 36.9 96.9 133.8 105.7 142.6 239.5
728.7 496 591.2 613.8 22.6 95.2 117.8 114.9 137.5 232.7
714 485.0 562 639. 1 77. 1 71 154. 1 74.9 152 229
709.9 486.2 606. 7 645. 4 38.7 120.5 159.2 64.5 103.2 223.7
B 2 716.2 490 578.4 657. 4 79 88. 4 167. 4 58.8 137.8 226.2
711.4 490. 1 608. 5 639.7 31.2 118.4 149. 6 71.7 102.9 221.3
707 490. 2 609.5 658 48.5 119.3 167.8 49 97.5 216.8
760 475.17 578 645.7 67.7 102.3 170 114.3 182 284.3
740. 6 478.2 592. 1 615.3 23.2 113.9 137. 1 125.3 148.5 262.4
CZH 738.5 483.8 589.9 618.1 28.2 106. 1 134.3 120. 4 148. 6 254.7
734.3 483.3 601.2 644. 1 4.9 117.9 160. 8 90.2 133.1 251
728.7 485.3 598.9 609. 9 11 113.6 124.6 118.8 129.8 243.4
714 458. 1 567 601.2 34.2 108.9 143. 1 112.8 147 255.9
709.9 461.3 560.9 588.8 27.9 99. 6 127.5 121.1 149 248.6
D2 716.2 472.9 577. 1 623.5 46. 4 104.2 150. 6 92.7 139.1 243.3
711.4 472.5 564.9 580. 6 15.7 92.4 108. 1 130. 8 146.5 238.9
707 474.6 564.2 595.6 31.4 89.6 121 111.4 142.8 232.4
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Fig. 4 Infrared images of furnace tubes
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Tab. 2 Corrected temperature data comparing with

thermocouple thermometer

JREAh | il [MBIEELL| BIERT | BIEE

B | K| R WE | SMEEE | R | RE
/°C /C /C HArle | Aartt

Rl | 578.74 | 547.7 | 546.13 | 5.67% |0.28%

K4(a)| R2 | 561.56 | 547.7 | 559.74 | 2.53% |2.19%
R3 | 581.28 | 547.7 | 548.69 | 6.13% |0.18%

Rl | 635.72 | 551.9 | 587.62 |15.19% |6.47%

K4(b)| R2 | 625.24 | 551.9 | 576.52 |13.29% | 4.46%
R3 | 631.25 | 551.9 | 581.99 | 14.38% |5.45%

Rl | 634.97 554 588 | 14.62% | 6.13%

E4(c)| R2 | 629.17 554 582.17 |13.57% |5.08%
R3 | 628.07 554 583.83 | 13.37% |5.38%

Rl | 601.97 | 559.5 | 566.3 | 7.59% |1.22%

K4(d)| R2 | 585.93 | 559.5 | 569.78 | 4.72% | 1.84%
R3 | 587.85 | 559.5 | 565.18 | 5.07% |1.02%

Rl | 586.04 | 554.5 | 559.21 | 5.69% |0.85%

FEl4(e)| R2 | 564.31 | 554.5 | 564.31 | 1.77% | 1.77%
R3 | 598.47 | 554.5 | 566.7 | 7.93% |2.20%

Rl | 584.13 | 547.9 | 555.21 | 6.61% |1.33%

El4(f) | R2 | 587.54 | 547.9 | 558.62 | 7.23% | 1.96%
R3 | 587.6 | 547.9 | 558.68 | 7.25% |1.97%
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