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ABSTRACT

Poor thermal insulation of material causes of the elevated room temperature. This

reduces not only the comfortable of the environment, but also adds extra loading on the
air conditioner. This study focused on the typical composite materials used in the building
construction. The composite materials in this experiment were made from the stacking of
single layer materials. The economy and the therma insulation performance of these
composite construction materials were investigated by comparing with other foreign
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composite construction materials. 25 kinds of composite construction encasing materials
made from the combination of 10 single layer encasing materials from Taiwan, as well as
4 types of foreign composite encasing materials were examined based on the thermal
propagation evaluation standards by the Architecture and Building Research Institution.
The data performed the thermal insulation, moist resistance, and economy evaluations for
the materials. The results suggested that the most well-performed composite encasing
materials in terms of thermal insulation ability are (flashing plus plastic-steel hollow plate
plus magnesium plate) and (hollow concrete plate plus conventiona DECK plus
magnesium plate). On the other hand, the best composite encasing material in terms of
moist resistance is (color corrugated plate plus conventional DECK plus calcium silicate
board). The composite encasing materials made from Taiwan domestic single layer
materials have demonstrated similar thermal insulation characteristic as that of the best
foreign composite encasing material; therefore, the building construction could be the
aternatives of foreign composite encasing material. Up to now, there is no composite
encasing material manufacturer in Taiwan. Therefore, it is recommended that the green
construction material manufacturers could take the results of this study as the reference to
produce more useful and standardized thermal insulation composite materials.

Keywords: Energy saving construction, Multi covered envelope materials, Thermal

insulation performance, Moist resistance, Green building material .
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9. (b+e+h) 28.6 17.9 94 76 88.8 425 52.15 0.010 | 387.635
10. (b+e-+i) 332 20.8 98 82 115.6 52.8 54.29 0.010 | 447.888
11. (b+f+g) 29.0 15.3 94 72 90.2 35.1 61.14 0.005 2.414
12. (b+f+h) 36.3 25.8 97 94 134.8 76.2 43.44 0.012 2.031
13. (b+f+i) 323 20.4 95 70 108.0 47.1 56.38 0.006 1.786
14. (c+e+g) 30.0 18.2 93 75 94.7 432 54.43 0.017 | 819.465
15. (c+e+h) 316 19.0 95 53 104.0 375 63.94 0.001 | 894.486
16. (c+e+i) 333 20.8 97 65 115.8 46.2 60.06 0.010 | 940.132
17. (c+f+g) 305 20.4 92 74 96.5 487 4951 0.012 | 355.893
18. (c+f+h) 28.0 195 94 72 85.7 455 46.87 0.008 353
19. (c+f+i) 25.9 12.0 93 75 76.4 28.4 62.76 0.003 | 508.682
20. (d+e+g) 305 21.4 97 85 100.2 56.0 44.14 0.023 | 332455
21. (d+e+h) 335 21.1 91 74 111.3 50.7 54.46 0.016 | 423.660
22. (d+e+i) 320 17.8 99 62 110.0 37.8 65.61 0.008 | 499.610
23. (d+f+g) 27.4 16.5 94 75 83.0 38.9 53.18 0.006 8.985
24. (d+f+h) 36.0 23.8 92 84 127.1 63.6 49.96 0.012 10.472
25. (d+f+i) 30.8 20.1 95 70 100.1 46.3 53.76 0.009 8.356
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