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Abstract

This academic review article presents the application of solar radiation in forms of solar thermal as
a primary thermal source or alternative energy source for another kind of energy in fields of industry, alternative
energy production, energy production fields, hydrogen fuel production, which are important energy sources in
the future. The result indicated that the utilization of solar radiation by means of the solar thermal production
using solar radiation with different kinds of solar radiant collectors integrated with other kinds of energy sources
could increase system stability. It was also an appropriate and potential way in promoting energy preservation and
alternative energy production. Moreover; this application can be used to transform solar energy of solar radiation
into other forms of energy power, chemical reaction energy, electric energy, fuel, thermal). Therefore, the transformation

of solar radiation can be widely used for direct and indirect benefits at present and in the future.
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(13, 14)
(a) Sensible heat storage liquid materials and their properties
Storage medium HIETC Mineral Synthetic Silicone Nitrite Nitrate Carbonate Liquid
solar salt oil oil oil salts salts salts sodium
Temp. (cold) ("C) 120 200 250 300 250 265 450 270
Temp. (hot) ("C) 133 300 350 400 450 565 850 530
Avg. density (kg/m?) nja 770 900 900 1825 1870 2100 850
Avg. thermal conductivity (W/m K) n/a 0.12 0.11 0.10 0.57 0.52 2.0 71.0
Avg. heat capacity (kJ/kg K) n/a 2.6 23 2.1 1.5 1.6 1.8 13
Volume specific heat capacity (kWht/m?) n/a 55 57 52 152 250 430 80
Cost per kWh (US$/kWh) n/a 42 43.0 80.0 120 3.7 11.0 21.0
(b) Sensible heat storage solid materials and their properties
Storage Medium Sand-rock Reinforced NaCl Cast Iron Cast Silica Magnesia
Mineral Oil Concrete (Solid) Steel Fire Bricks Fire Bricks
Temp. (cold) (C) 200 200 200 200 200 200 200
Temp. (hot) ('C) 300 400 500 400 700 700 1200
Avg. density (kg/m?) 1700 2200 2160 7200 7800 1820 3000
Avg. thermal conductivity (W/m K) 1.0 1.5 7.0 37.0 40.0 1.5 5.0
Avg. heat capacity (kJ/kg K) 1.30 0.85 0.85 0.56 0.60 1.00 1.15
Volume specific heat capacity (kWh/m?) 60 100 150 160 450 150 600
Cost per kWh (US$/kWh) 4.2 1.0 1.5 32,0 60.0 7.0 6.0
(c) Commercial phase change materials (PCMs) and their properties
Name Type Phase change Density Specific heat Thermal Latent heat
temp. ( C) (kg/m?) (KI/kg K) conductivity (kJ/kg)
(W/m K)
RT110 Paraffin 112 nf/a nja nf/a 213
E117 Inorganic 117 1450 261 0.70 169
A164 Organic 164 1500 nfa nj/a 306
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Industry Process Temperature (°C)
Dairy Pressurization 60-80
Sterilization 100-120
Drying 120-180
Concentrates 60-80
Boiler feed water 60-90
Tinned food Sterilization 110-120
Pasteurization 60-80
Cooking 60-90
Bleaching 60-90
Textile Bleaching, dyeing 60-90
Drying, degreasing 100-130
Dyeing 70-90
Fixing 160-180
Pressing 80-100
Paper Cooking, drying 60-80
Boiler feed water 60-90
Bleaching 130-150
Chemical Soaps 200-260
Synthetic rubber 150-200
Processing heat 120-180
Pre-heating water 60-90
Meat Washing, sterilization 60-90
Cooking 90-100
Beverages Washing, sterilization 60-80
Pasteurization 60-70
Flours and by-products Sterilization 60-80
Timber by-products Thermo diffusion beams 80-100
Drying 60-100
Pre-heating water 60-90
Preparation pulp 120-170
Bricks and blocks Curing 60-140
Plastics Preparation 120-140
Distillation 140-150
Separation 200-220
Extension 140-160
Drying 180-200
Blending 120-140
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