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ABSTRACT

Field measurement is necessary for evaluating the insulation performance of existing buildings.
As taking the advantage of an infrared imaging system, which is simple and can measure multiple
spaces, the wall U-value calculation methods using thermal imaging are suggested in other
countries for its accuracy. There are few studies using thermal imaging in Korea and the
comparison on exiting methods for calculating the U-value has also barely been attempted.
Consequently, no discussion has been made so far to improve the calculation method of U-value
using an infrared imaging system. In this respect, this study compares the U-value of walls that are
calculated according to the standards and methods for field measurement. For this, the U-value of
external walls of an actual building was calculated by applying three methods: (i) heat flow meter,
(ii) thermal imaging according to KS F 2829: 2005, and (iii) thermal imaging according to
literature. The results showed that the heat flow meter measurement method and the existing
thermal imaging method in literature had an error of 8% while that of KS F 2829 was over 100%.
The main reason of such a deviation with KS F 2829 is seemingly due to inaccurate calibration
coefficients for the field conditions and the surface heat transfer coefficient fixed in the standard.
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(c) Measurement area (outside) (d) Measurement area (inside)

Figure 1. Case study
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Table 1. Designed thermal performance of the external wall

Laver Thickness Conductivity Thermal resistance
aye (m) (W/mK) (m=K/W)
External surface thermal resistance - - 0.043
Cement brick 0.190 0.600 0.317
Glass wool 24K 0.050 0.038 1.316
Plaster board 0.025 0.180 0.139
Internal surface thermal resistance - - 0.110
Total 0.265 - 1.924
U-value (W/m*K) 0.520
2333
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Table 2. Specification of Equipment

Equipment Specification
Infrared camera Measurement range 220 ~+550C
(testo 882) Accuracy £2Cor+2%
Thermal sensitivity 0.05C at 30C
Wavelength range 8~ 14 um
Emissivity Range 0.01~1.00
IR Resolution 320 x 240 pixels
Heat flow meter Measurement range -50 ~+150°C
Data logger . N
(testo 435) Resolution 0.1C
Operation temperature 20~+50C
Heat Flow Meter o
Measurement range -20~+50C
Thermometer Measurement range 20~+70C
(KIMO KH 50) Resolution 0.1C
Accuracy +0.5C
Thermometer Measurement range 200 ~+1370C
(Center-300) Resolution 0.1C
Accuracy +0.3C
Anemometer Measurement range 0.1 m/s ~30.0 m/s
(TES 1341) Resolution 0.01 m/s
Accuracy +3%
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Table 3. Experiment condition

Category KS F2829:2005 Albatici and Tonelli (2010) Experiment condition
Experiment date N/A Winter January 24,2019
Experiment time 8 hours after sunset Evening 06:30 ~ 08:00
Wind speed Under 3 m/s Under 1 m/s 0m/s
Temperature difference Over 10C 10C~15TC 27.30C
Indoor temperature N/A N/A 27.20C
Outdoor temperature N/A N/A -0.10C
Surface Thermometer - - 3.50C
temperature Infrared camera - - 320C
Precipitation N/A N/A -
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Figure 3. Infrared thermal image (Outside)
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Table 4. Comparison results by U-value calculation method

Method U-value (W/m*K) Percentage deviation (%)
Heat Flow Meter 0.502 -
TDRi 1.950 288
KS F 2829 : 2005
TDRo 1.185 136
Albatici and Tonelli (2010) 0.540 8
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Figure 4. Correction factor by wind speed
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