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A Study
"on the Measurements of
the Thermal Conductivies
of the Earth Block Materials.

Summary;

In this experiment, it was attempted to de-
termine the thermal conductivities of earth
block materials . which ave recently much
available for farm building constructions in
Korea as lower cost building materials. For
this experiment, two kinds of earth block
materials were sampled. One of them was
‘pure earth and the other was ~cement sta-
bilized earth with a ratio of earth to cement.
by volume, 20 to 1. Cylindrical sections of
specimen surrounding a steel pipe(1.D. =] inch)
were used. A resistance heater in the pipe
" and thermometers for the measurement of

radial temperature distribution were instal- -

led as shown in Fig. 1and photograph 1.The
heat which flows through the pipe and the
sample was produced by passing a current
through a resistance wire stretched along the
pipe axis. The complete apparatus used in
this experiment is schematically shown in
Fig. 1. : ’

The temperature distribution measured for
each heat flow rate was plotted on a semi-
logarithmic paper as shown in Fig 5. It is
seen that each curve is linear except near the
inside and out side surfaces and that in these
regions its grzdients are increased. At the
inner surface it is primarily due to the cont-
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act resistance between the metal pipe. and
samples and near the outer surface it is due
to the convection between the sample and
its surface air. Therefore semi-logarithmic

~ coordinates which are boundaries for linear

dierease in temperature, according to In Tr-
' - 1
r.
from the equation t=t1—q-l"—r1— were sele-
. 2z kI’

cted and then the evaluation of the thermal
conductivity, k, was made by using the linear
portion of the curve. By solving equation
3 for k and using the coordinates of the
curve at the points (a) and (b) as indicated

in Fig. 5 it was obtained
: qln-—.ﬂf
B = 7 = qln(rb/rj/ra/rl)
2nl(t,ts) 2x1(t,1s)
the results as obtained in this experiment
are summarized as fallows:

1. The thermal conductivities are determi-
ned to be 0,512 kcal hr m ° (f ‘for pure earth,
its density and average temperature under dry
condition being 1620kg/m® and 72. 5°C, resp-
ectivély, and 0. 5375 kcal hr m °C'tor cement
stabilized earth, its density and average tem-

perature under dry condition being 1,800kg/m3
and 72.5°C, respectively

2. It is concluded that there are little
differences in ‘their thermal conductivies
between earth and cement stabilized earth



block materials- at the same conditions except
the small defferences in densities.

3. The thermal conductivity of the pure
earth block material varies linearly when
its temperature is a only variable and the
other factors such as density and water con-
tent are constant. Its linear regression line
is defined as ) ‘

=10.418-+0. 0013x

where y =thermal conductivity(kcal/hr m°c)

X =temperature(°c)

4. 1t is concluded that the thermal conduc-
tivities of the earth block materials are co-
mparatively lower than those of other mas-
onry building materials.
may be extensively used as lower cost bu-
ilding materials in rural areas, provided that
their physical properties are improved by the
addition of a favourable fiberous binder such
as straw and by the admixture of a small qu-
antity of portiand cement or lime, or asphalit
emulsion.
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(3) (1) q=410 Btu/hr,  (2) ¢=225 Btu/hr,
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(1), g=3. 413XiXv=3, 413X 4.0X30=410 Btu
(b, Yol =3.0, 7¢/n=8.0
t,=100C, t5=45°C
ta-t5=100—45=55°C=99°F
=2

_ 410XxIn C8/3) __ o
k‘—z-———~——>< 3 1A% 09 0 344 Btu/hr ft °F

—1—1—1 —1—1-—1
1 Btu hr ft °F=1. 488 kcal hr m°C

—1-1-1
o k=0, 3¢4x 1. 488=0. 512 kcal hr m °C

(2) q=3. 413X i xXv=3. 413X 3X 22=295Btu /hr
re/71=2.5 rs/r1=7.0
t,=70°C, t4=39°c
t,—1,=70—39=31°c=55.9°F
1=2'
b=y 222 1)) 33 Btufir fioF
k=0.33x 1. 488=0. 491 kcal/hr m°C
(3)9=3.413XiXv=3.413X2.0X15=102B¢x/
rh  r./r1=2.5 rs/r1=7.0
t,=42°C §;=27°C
to—ts=42—27=15°C=27°F
1=2' ' ‘

e 102 1nC7/ )
2X3 14x2X27

- k=0.31X1.488=0. 461 kcal/hr m°C

=0. 31 Btu/kr ft °F
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(3) ¢=102 Btu/hr

20 : 1 EHE
g=3.413XiXv=3.413 X 40X 32=436Btu/
hr, ra/r1=2.5 r3/r1=T7.0
t,=100°c t;=45°c
ts~ts=100—45=55°c=99 °F
(=2
p= 436in (*/45)

2X3.14X2X99
k=0.361X1. 488=0. 5375 kcal/hr m°c

=0. 361 Btu/hr ft °F
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