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What is solar thermal energy (STE)? 

   Temperature of heat transfer fluid (HTF), e.g. air, water- 
steam, oil or molten salt. 
ü   T < 100 oC: Solar panel, food processing, solar cooking, 
house heating, etc. 
ü   T > 100 oC; Concentrating solar thermal energy. 
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Solar panel heating not steam but water 
Ref. UR-net, Nagoya JAPAN. 



Concentrating solar thermal energy (CSTE) 

üArchimedes may have used mirrors acting collectively as 
a parabolic reflector to burn ships attacking Syracuse, B.C. 212. 
 
 
 
 
 
 
 
 

 
üSolar light is focused on board  
through magnifying glass [R]. 
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http://en.wikipedia.org/wiki/Parabolic_reflector
http://en.wikipedia.org/wiki/Parabolic_reflector
http://en.wikipedia.org/wiki/Syracuse,_Sicily
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Application of CSTE 

i. Thermal energy 
ü Low T (100 ~ 300oC): Industrial heat,  
ü Middle T (300 ~ 600oC): Power, solar augmentation, 
integrated solar combined cycle (ISCC), and  
ü High T (600 ~ oC); Solar fuel. 
 

ii. CSP = electricity 
ü Independent/grid connection,  
ü Dispatchable with thermal storage, 
ü Hybrid system with wind or biomass to supply night time,  
ü Stable electric current for mechanical and thermal 
inertia of the system, and 
ü Lower cost with storage than PV with battery in future. 
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Asahi Glass Co., Ltd. (AGC): 
Distinguished mirror technology  

ü CSP mirror and extra clear glass. 
Å Specular and high reflectance flat mirror. 
Å Long term durable mirror. 
Å High transmittance glass for parablic trough mirror.  
Å Mechcanically bendable mirror. 
ü Non - Pb paint mirror for green environment. 
ü Thermally durable mirror for high temperature use. 
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By courtesy of Mitsui Engineering and Shipbuilding. 
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Introduction 
 

Research of solar fuel (SF) 
 
Solar fuels is solar derived thermochemical process, and include 
üEnergy carrier: Conversion of solar energy into chemical fuels 

that  can be stored long term and transported long-range. 
Two dominant processes are production of hydrogen by 
water splitting (a carbon-free process) and synthesis gas 
(syngas) from carbonaceous feedstock. 

üChemical or material commodities: Use of solar energy for 
processing energy-intensive, high temperature materials, i.e. 
metals and cement. 

üThermochemical storage 
Ref. Jan van Ravenswaay, T. Roos, K. Surridge-Talbot and S. Xosa, 
ά5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ {ƻƭŀǊ CǳŜƭǎ wƻŀŘƳŀǇ ŦƻǊ {ƻǳǘƘ AfricaέΣ нлмпΦ  



Nov. 25th, 2014 SCSTE 10 

Ref. M. OnozakiΣ άwϧ5 Activities in Japan for Coal Derived FuelsέΣ 
IASS: Sustainable Methanol, Nov. 2011. 

SF: Coal derived fuels by solar energy  



SF: Domestic consumption and export of the fuel 
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Ref. M. OnozakiΣ άwϧ5 Activities in Japan for Coal Derived FuelsέΣ IASS: 
Sustainable Methanol, Nov. 2011. 



SF: Water to hydrogen 
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RŜŦΦ ¢Φ YƻŘŀƳŀΣ ά5ŜǾŜƭƻǇƳŜƴǘ of Thermochemical Water-Splitting Hydrogen Production 
System utilizing Concentrated Solar High-Temperature IŜŀǘΣέ bƛƛƎŀǘŀ ¦ƴƛǾΦ  



SF; Energy carrier project  
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wŜŦΦ /ŀōƛƴŜǘ hŦŦƛŎŜ ό/!hύΣ ά{ǘǊŀǘŜƎƛŎ Innovation Promotion Program (SIPύέ  

Renewable 

energy 
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System of CSP 

ҧParabolic trough (PT)           Linear Fresnel (LF)ҧ 
ҨSolar tower (ST)              Solar dish (SD)Ҩ    

http://energy.gov/eere/sunshot/csp-systems-research-and-development 
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Mitsubishi Hitachi Power System (MHPS):  
Hybrid solar tower system (HSTS)  

Contracted project by Ministry of the Environment (MOE) 
 

üTarget: The development and verification of a low-cost solar thermal collecting system, 
development of optimal technology for the total system with power generation equipment, 
and element verification of the high-temperature heat storage system.  
 
 
 
 
 
 
    
 
 
üWhen and where; The period of development is from 2014 till 2016, commencement of 
ǘŜǎǘ άƻǇŜǊŀǘƛƻƴέ ƻŦ I{¢{ ƛǎ ǇƭŀƴƴŜŘ ƛƴ нлмсΣ ŀƴŘ ǘƘŜ ŦŀŎƛƭƛǘȅ ƛǎ ŎƻƴǎǘǊǳŎǘŜŘ ŀǘ aIt{ϥǎ 
Yokohama Works (Honmoku Area). 

üWhat is HSTS?: The system utilizes a Fresnel type 
solar collector through the water evaporation stage, 
and subsequent saturated steam heating is 
performed by concentrating sunlight on to a 
receiver in the small solar tower's upper section 
with heliostats. 



Minami Awaji, CSP Test Power Station 

Selected by Ministry of the Environment 
(MOE) for research and development. 
Commenced on Aug 22nd, 2014.  
Now, testing i. Solar collectors, ii. Binary 
power generation, iii. Biomass boiler, 
and iv. Integrated control system. 
Two types of trough: The largest in the 
world and small troughs. 

This system is built in 
 Awaji Island, west of Osaka    . 

Toshiba Corporation, Power Systems Company 


