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Abstract
This study investigates the thermal conductivity and density of expanded polystyrene insulation materials collected
from buildings under going energy retrofit projects. Due to the absence of initial thermal conductivity data,
determining precise long-term patterns was challenging. Analysis based on design documents revealed that
expanded polystyrene insulation maintained consistent performance over ten years. Notably, the thermal
conductivity measurements of insulation samples of the same grade and age varied significantly. Additionally, the
insulation density was found to be substantially below the standard specified in the design documents. The results
of the experiment indicate that performance management during both construction and operation phases is lacking.
It is crucial to apply building commissioning, which involves performance verification throughout the building’s life
cycle, to properly evaluate building energy performance improvements, such as building energy retrofit projects.
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“Actions for new buildings will avoid unnecessary
future emissions but will have limited impact on
emissions being generated from the buildings sector
today.”
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Table 1. Information on Expanded Polystyrene Insulation Collected from Retrofit Sites of Aged Buildings

Duration

Thermal

Duration

Thermal

Type Class  Days Conductivity* B{?}?:% Type Class Days Conductivity* E{’:}:l?i
(Years) [W/mK] (Years) [W/mK]
- - 9042 (24) 0.0470 0.0450 10.90 1 5256 (14) 0.0480 0.0460 10.91
- - 8414 (23) 0.0416 0.0400 12.65 2 4 4939 (13) 0.0477 0.0460 10.98
- - 11305(30) 0.0454 0.0450 13.88 1 5284 (14) 0.0434 0.0420 11.32
- - 8714 (23) 0.0429 0.0410 11.82 - - 8694 (23) 0.0379 0.0380 18.90
- - 5608 (15) 0.0438 0.0420 11.53 - - 6475 (17) 0.0399 0.0390 14.97
- - 5650 (15) 0.0446 0.0430 11.45 2 4 5257 (14) 0.0470 0.0460 10.83
- - 5224 (14) 0.0417 0.0400 13.81 - - 5671 (15) 0.0451 0.0440 12.61
- - 6319 (17) 0.0425 0.0410 12.49 1 3 5844 (16) 0.0373 - 17.83
- - 5092 (13) 0.0450 0.0440 11.02 - - 10856 (29) 0.0419 - 13.07
- - 6252 (17) 0.0434 0.0420 13.80 - - 4075 (11) 0.0374 - 17.63
- - 4789 (13) 0.0440 0.0430 10.84 - - 5663 (15) 0.0421 - 13.20
- - 4789 (13) 0.0482 0.0480 9.84 - - 4613 (12) 0.0391 - 13.71
- - 6652 (18) 0.0388 - 16.73 - - 3818 (10) 0.0358 - 14.58
- - 8769 (24) 0.0452 - 9.62 - - 6172 (16) 0.0358 - 13.73
1 1 5712 (15) 0.0473 0.0450 11.03 - - 6929 (18) 0.0409 - 13.61
1 1 4845 (13) 0.0497 0.0470 10.21 - - 5298 (14) 0.0395 - 14.73
1 2 4581 (12) 0.0452 0.0430 11.28 - - 4885 (13) 0.0414 - 12.93
1 1 5053 (13) 0.0448 0.0440 12.59 - - 5310 (14) 0.0452 - 11.22
1 1 5208 (14) 0.0454 0.0440 11.76 - - 4429 (12) 0.0442 - 11.63
1 2 4841 (13) 0.0463 0.0440 10.56 - - 7179 (19) 0.0392 - 14.82
- - 5628 (15) 0.0460 0.0450 10.02 - - 6293 (17) 0.0444 - 12.02
- - 5628 (15) 0.0407 0.0400 15.08 - - 5752 (15) 0.0424 - 12.67
2 4 5257 (14) 0.0466 0.0440 10.77 - - 6144 (16) 0.0413 - 13.63
2 4  5215(14) 0.0444 0.0430 10.65 - - 7196 (19) 0.0407 - 13.71
- - 4715 (12) 0.0581 - 10.34 - - 5403 (14) 0.0446 - 13.44
- - 4941 (13) 0.0424 0.0420 12.32 - - 8497 (23) 0.0374 - 15.53
1 1 5367 (14) 0.0447 0.0430 1291
Note: * indicate data obtained from our experiments and a certified testing agency, respectively.
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Fig. 1. Relationship between Duration Time and
Thermal Conductivity of Samples
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