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Abstract

This study thus aims to test the prospect of exploiting the important evaporative cooling characteristic of
concrete block (CB) containing plaster waste. Plaster waste of slip-casting molds taken from a sanitary
ceramic ware factory was used to substitute aggregates and gypsum content in the making of concrete block.
The preliminary testing was conducted to determine the optimum ratio of water to cement (W/C). To obtain
the optimum formula, the ratios of waste content ranging from 10, 20, and 30 per cent and the plaster sizes
(0.5 and 1.0 cm.) were examined. The concrete blocks size 20 cmx30 cmx7.5 cm were cast and used to test
the physical and mechanical properties including weight, density, humidity, shrinkage, and compressive
strength. The study set up the water evaporation test to monitor the weight of water lost from material during
the day. The distribution of the surface temperature during the test was measured using an infrared
thermometer. Water adsorption is also used to measure the ability to retain water of material. Results from
the preliminary test demonstrated that W/C ratio 0.5 was the optimum ratio producing the CB with highest
compressive strength (80 kg/cmz). This W/C ratio was used to produce both CB with plaster waste sizes 0.5
and 1 cm. The result showed comparable percentage of water adsorbed by all waste content and both CB
with 0.5 and 1 cm. The adsorption percentage increased with the increase of plaster content. the study
conducted the opposite test of water adsorption and found that the water containing in CB with larger size
and higher content of plaster tend to evaporate more and faster than the others. The CB with 30 percent of
plaster waste showed the comparable evaporation percentage close to the commercial clay brick. It was
found that surface temperature of CB containing 20 percent of plaster size 0.5 cm. dropped almost 2 degree

Celsius. The material was cooler than the others on the same testing condition.

Keywords: Plaster waste, evaporative cooling effect, concrete block, energy conservation
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Meterial residual and reuse Ability to eliminate waste from
- Plaster waste of slip-casting molds the ceramic mold.

Concrete Blocks Manufacturing process
1. Malerials

Including sand: cement: lime: gypsum,
plaster waste

2.Manufacturing process

- ratio of water to cement

- plaster waste ratio

l l

Forming properties./ L Physical and mechanical properties of

Formation. the concrete blocks.

- Compressive Strength

- Density

- Autogeneous Shrinkage
- Water Adsorption

- Water Evaporation)

- Latent heat

Evaporative Cooling

Effect

\ Optimal ratio of plaster waste in the concrete

block production

Figure 1 Research framework Figure 5 Latent heat evaporation

Table 1 Testing compositions of concrete blocks
with two plaster sizes (0.5 and 1.0 cm.)
Plaster sand cement lime gypsum | water to cement (w/c)

0 50
10 40

0.5
20 30
30 20
0 50
10 40

size 1 cm 30 10 10 0.63
20 30
30 20
0 50
10 40

0.75
20 30
30 20
0 50
10 40

size 0.5ecm 30 10 10 0.5 from test

20 30
30 20

msﬁnmqmauuﬁtﬁaaﬁmﬁam5’6151&’3%11’1

aadaalszawnManzas

Figure 3 Concrete blocks manufacturing
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Figure 6 Comprehensive strengths of concrete

blocks with different plaster contents and w/c ratio
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Figure 7 Comprehensive strengths test of

concrete block containing different plaster sizes
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Figure 8 Evaporation properties of concrete block

containing different plaster sizes
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