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Effects of the Moisture on the Overall Heat Transfer
Through Heat Insulators Opaque Envelopes

S. Lee

Dongeui Univ. Dept. of Architectural Equipment

to o
rt[f.
Y
lo
it
Y
i
i
Le
2
uls
Y
PN
i,
PO
L
i
ofo
)
it
L
o
fuj
3

S
e,
2
gt
o
o
i

2
2
(184

Fo4 vAAES) ATHE 9 FFARY Fedor dstd BdAY dREEe] FF
37 Ho olo] me FEd EF Fopth B vRME oY WSS 45S T
37 AGuAdd A8 4 AEE A2 o3 AEFY HHAS Fil 4EE & =S

R

1. o] EEL 1973w Fejstal ArIS/NEATA A ShedTRAE Y AUS woh AEHUS

el 2k0)l L4 X|{Solar Energy) Vol. 18, No. 3, 1998 63



Abstract

The heat conduction and the water vapour diffusion flow through heat insulators between
hygroscopical moist building materials were measured by means of the plate method. It was found that
the heat transport increases with a moisture motion occuring in the temperature drop. On his basis of
simplified assumptions, the increase in the thermal conductivity was calculated from the rate of
diffusion flow per umit area, which generally resulted in values inferior to the measured values. The
increase in the heat transport due to water vapour diffusion measured at a large-scale wall specimen
was Inferior to the one measured by means of the plate method by using a comparable arrangement of
layers. The overall heat transfer caused by moisture motion is not a characteristic value of the matenal,
but a property of the whole wall structure
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Table 1. Engineering properties of the insulation

materials”
. . . thermal steam | ..
'ﬁ:{:ﬂg‘ ?f&i% conductivity | diffusion th‘c"?;?s
Wim-K | [u]
polystyrene | 16 0.036 46 0.04
rock wool 87 0.031 1 0.4
1)Bauphysik . Tabelle
Table 2. Engineering properties of the
construction materials?
. . thermal steam :
Copni{sggﬁn ?:gr;f:% conductivity | diffusion thlc[kn:'f 55
Wim- K | [u]
plaster board | 930 041 8 0.01

concrete 2000 2.03 50 0.04
mortar 1230 058 10 0.02
cement brick | 1400 0.7 10 0.018

“Bauphysik : Tabelle
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1 :heat flow sensor, 2 : heating plate, 3: cooling plate,
4 : insulation material, 5 : construction material

Fig. 1. Model section for measurement
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Fig. 2. Thermal conductivity of the rock wool
among construction materials
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Fig. 3. Thermal conductivity of the poiystyrene
among the construction materials
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Effects of the moisture on the overall heat transfer through
heat insulators opaque envelopes

S. Lee

Dongeui Univ. Dept. of Architectural Equipment

Abstract

The heat conduction and the water vapour diffusion flow through heat insulators between
hygroscopical moist building materials were measured by means of the plate method. It was found that
the heat transport increases with a moisture motion occuring in the temperature drop. On his basis of
simplified assumptions, the increase in the thermal conductivity was calculated from the rate of
diffusion flow per unit area, which generally resulted in values inferior to the measured values. The
increase in the heat transport due to water vapour diffusion measured at a large-scale wall specimen
was Inferior to the one measured by means of the plate method by using a comparable arrangement of
layers. The overall heat transfer caused by moisture motion is not a characteristic value of the matenal,
but a property of the whole wall structure
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