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ABSTRACT

This study was carried out to investigate the effect of energy saving and sound insulation of
building materials mixed with charcoal. To investigate the functionality of building based on the
difference of construction materials, three different experimental buildings were constructed.
They were buildings built with the conventional construction materials (A), the charcoal
construction materials (B), and the charcoal-sericite construction materials (C). The study showed
that energy consumption could be reduced approximately 95% and 145% by replacing A with
B and C respectively. Especially, it is revealed that the lower outdoor temperature was, the higher
energy saving effect was. Also, after shutoff the boiler switch the decrease rate of room
temperature of the one using B was lower than those of others using A and C so that the room
temperature at the building using B was higher by 35~42°C in the 1 meter air above the ground
and by 44~54°C on the floor surface after 12 hours passed. In the building noise test the heavy-
and light-weight impact sound of the plate, represented by criterion of noise between floors in
multi-story building, tended to decrease in the test sample containing charcoal.

Keywords: charcoal, energy saving, sound insulation, light-impact sound, heavy-impact sound
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emulsion
Rutile type

25 pm, 21 pm

Vegetable polymer
Average particle size
Organic Polymer
Modified polysiloxane

(%)
35
40
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Materials and mixture ratio of liquid
Weight ratio

charcoal mortar

2] 7]
Materials
Natural binder
Sericite (60%)
Dispersing agent
Total

Charcoal (40%) +

==
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Titanium oxide

Defoaming agent

Table 1.
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Fig. 2. Partial detail drawing of testing plate.

Sound source room

= No scale (m)

X No scais (m)
¥ Al~AS: Impact point, M1~MS5 : Microphone pasition, Sound receiving point : 1.5m from the floor

Fig. 3. Plot plan of floor impact sound test.
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Table 2. Energy saving effect of charcoal and charcoal-sericite building materials

Outdoor temp. (°C) Building A (control) Building B Building C
37 130,542 117,253 109,400
Total consumed oil 5.7 116390 106599 99,208
(1 month) (m®) 157 77621 69,867 67482
Total 324,553 293,719 276,090
Average consumed oil (1 month) (mf) 108184 97,906 92,030
Average consumed oil (1 day) (mf) 3606 3264 3,068
Energy saving ratio (%) 95 149
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Fig. 5. Difference of consumed oil between day
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Table 3. Change of floor impact sound between test plate and standard plate
(LIS : Lightweight Impact sound, HIS : Heavyweight Impact sound, TP : Test Plate, SP : Standard Plate).
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