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The influence of thermal and moisture property parameters of masonry

structure materials on thermal calculation in hot and humid climate
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Abstract: Aiming at the adverse effect of high humidity on the thermal insulation of the masonry structure in hot
and humid climates, this paper uses the computer software to simulate the thermal and moisture physical
parameters of four different masonry structural materials: thermal conductivity, coefficient of vapor permeability
and liquid diffusivity under dynamic thermal and humid environment changes. Thereby to analyze the influence
degree of the change of thermal and moisture physical property parameters on the thermal calculation of the building
envelope. The results show that in hot and humid climate conditions, moisture transfer has a greater impact on the
thermal calculation results, which will increase the heat transfer by up to 30%. The influence of thermal
conductivity change on heat transfer is 5% ~10%. The change of vapor permeability coefficient has less than 3%
influence on heat transfer. The liquid water permeability coefficient is affected by the outdoor calculation
conditions. In non-rainy days, its value change has little effect on the calculation of heat transfer. In rainy days, its
value change affects the heat transfer by more than 30%. Therefore, under hot and humid climate conditions, when
performing thermal calculations of masonry structure, the thermal conductivity should be calculated as a function of
moisture content, and the coefficient of vapor permeability can be calculated as constants. And the liquid water
diffusion coefficient needs to be calculated separately considering rainy days and non-rainy days.
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Fig. 1 Outdoor meteorological parameters
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Tab. 2 Variance analysis of heat-moisture coupled transfer and

pure heat transfer calculation
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Tab. 3 Moisture content of different materials

g PETRERE R G
/(kg - m ) /(kg - m )

Al 17. 44 50. 56

A2 5.76 43.98

B4 0.72 60. 47

B5 3.536 2.919

B F P-value F crit
Al 53.512 1. 92E-07 4.279 344
A2 406. 197 4 4. 09E-16 4.279 344
B4 75.316 36 1. 03E-08 4.279 344
B5 16. 459 89 0. 000 488 4.279 344
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Tab. 4 Variance analysis of heat transfer on internal surface

w1k F P-value F crit

Al 332.687 7 3.57E-15 4.279 344
A2 16.142 37 0.000 538 4.279 344
B4 15. 210 82 0.000 721 4.279 344
B5 8.870 802 0.006 723 4.279 344
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Tab.5 Variation in thermal conductivity of materials

ko MESIARY/ 0 WE SRR/ Y
Al 36.8 397.7
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B5 0 26.8
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coefficient of masonry structure A2
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Fig. 7 Internal surface heat transfer(water vapor
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Tab. 7 Variance analysis of heat and moisture transfer on

internal surface

F P-value F crit
PR 43.353 65 1. 02E-06 4.279 344
&0 2 164. 049 8 5.95E-12 4. 279 344
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Tab. 9 Variance analysis of of heat transfer on inner surface

F P-value F crit
A2 0.596 681 0.447 713 4.279 344
B5 1. 605 987 0.217 738 4.279 344
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Fig. 13 Moisture transfer capacity on BS inner surface

(liquid water permeability coefficient as variable)
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Tab. 10 Variance analysis of moisture transfer on

internal surface

F P-value F crit
A2 207.676 1 5. 28E-13 4. 279 344
B5 31.570 24 8. 36E-05 4. 279 344
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Fig. 14 Outdoor parameters in rainy weather
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