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Abstract
The objective of the present research is to experimentally
assess the performance of the storage system of solar thermal

energy in rock fills. The thermal energy stored during the

daytime can be used to warm up housings and agricultural
facilities during the night time which may result in a reduction of
the required energy during the winter. Here over 10 rock types
commonly found in Thailand have been tested to determine their
specific heat (cp) and thermal conductivities (k). The results
suggest that Burirum basalt is the most suitable rock for heat
storage, as indicated by the highest specific heat value. Basalt
fragments then have been tested in the pilot scale of the solar
thermal storage system, comprising underground rock fills,
housing model and connecting pipes. Temperatures have been
monitored at various points in the system throughout the winter.
The results indicate that the storage system can increase the
temperature of the housing model by at least 5 Celsius from the
ambient temperature. At about 9:00 AM of any day the
temperature of the rock fills however remains higher than that of
the housing model. This indicates that the heat circulation within
the system has not reached its top efficiency. The ongoing work
involves the design modification to maximize the efficiency of the
storage system.
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Rock Types Mineral composition

Description

Burirum Basalt
(aphanitic basalt)

50/50% of pyroxene and plagioclase

Very dark grey to black, densed with a few vesicles, no olivine
crystal observed

Vietnamese Granite

(quartz syenite) 10% and amphibole 7%

orthoclase 75%, quartz 10%, plagioclase

Appearing pink, fine grained with average size of 2-5 mm in
length

Tak Garnite

(plagiogranite) amphibole 3% and biotite 2%

plagioclase 40%, quartz 30%, orthoclase 5%,

Appearing grey with black and white spotted, fine grained
with average size of 4-5 mm

Chinese Granite

(quartz monzonite) amphibole 5% and biotite 3%

plagioclase 70%, quartz 15%, orthoclase 7%,

Appearing white with scattered black, coarse grained, quartz and
feldspar generally of equal size, average size of more than 5 mm

Saraburi Marble 100% calcite

(limestone marble)

Appearing yellowish brown, showing original texture of
limestone with metamorphosed fossils and rock fragments

Lopburi Marble 100% calcite

(limestone marble)

Appearing white, grains size average of 2 mm,
equidimensional

Phu Kradung Sandstone
(calcareous lithic sandstone)

lithic fragment 70%, quartz 18%, mica 7%,
feldspar 3%, and other 2%

Fine grained sandstone, grayish green, lithic fragment and
quartz dominated with less mica, well sorted, angular

Phu Phan Sandstone
(quartz sandstone)

quartz 72%, feldspar 20%, rock fragment
3%, mica 3%, and other 2%

Fine grained sandstone, brownish yellow, quartz and feldspar
dominated with a few mica, well sorted, angular

Phra Wihan Sandstone
(white quartz sandstone)

quartz 75%, feldspar 15%, mica 7%, and
lithic fragment 3%

Fine grained sandstone, brownish white with scattered black,
quartz and feldspar dominated with less mica, well sorted, angular

Sao Khua Sandstone
(arkosic feldspathic sandstone)

feldspar 70%, quartz 18%, mica 7%, rock
fragment 3%, and other 2%

Fine grained sandstone, appearing red, feldspar and quartz
dominated with less mica, well sorted, angular

Middle Salt

halite 98%, anhydrite 1%, clay mineral 1%

Smoky color, Average grain size 5 mm

Lower Salt

Halite 99%, clay mineral 1%

Colorless, Average grain size 5 mm
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No. Materials Thermal Specific Heat
conductivity

(W/m.K) (MJ/m3.K)
1 Clayey Sand 1.19 £ 0.00 243 +0.01
2 Saraburi Marble 3.01 £0.00 2.91 £0.05
3 Burirum Basalt 1.70 £ 0.05 3.30 £ 0.71
4 Lopburi Limestone 2.93 + 0.00 2.54 + 0.01
5 Phu Kradung Sandstone 4.02 £ 0.01 1.80 £ 0.03
6 Phu Phan Sandstone 2.69 + 0.01 2.00 £ 0.04
7 Phra Wihan Sandstone 3.75 £ 0.00 1.77 £ 0.02
8 Sao Khua Sandstone 2.06 + 0.01 1.79 £ 0.02
9 Chinese Granite 3.16 £ 0.00 1.69 + 0.01
10 Tak Granite 2.84 + 0.00 2.21 £ 0.01
11 Vietnamese Granite 3.26 £ 0.00 2.04 £ 0.03
12 | Middle Salt 5.80 + 0.01 1.83 £ 0.01
13 | Lower Salt 5.51 + 0.01 2.54 + 0.01
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