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Project Description:  The goal of the project is to develop a hybrid solar/coal gasification plant that 
couples concentrated solar power tower technology with coal gasification enabled by a fuel flexible, 
heat pipe gasification reactor.  The thermal energy from the concentrated solar power tower stored in 
molten salts can be used for preheating the coal to ~500 oC or generate steam required for gasification. 
Process system analysis has revealed that using steam from solar energy for gasification provides a 
greater benefit than preheating coal.  The steam from solar power plant transferred to the coal 
gasification system is predicted to reduce the CO2 emissions for coal gasification processes.  In addition, 
the fuel flexible reactor enables the use of natural gas to further reduce the carbon emissions.  The 
project will fabricate and test an annular heat pipe integrated fluidized bed gasification reactor and 
convert the input steam to hydrogen to validate the feasibility of indirect heated steam gasification via 
heat pipes.  Additional Phase 1 objectives include (1) the development of a detailed thermo-chemical 
model to aid in the design and integration of heat pipes into the system; (2) completion of a 
performance evaluation; and (3) analysis of scale-up costs and full-scale operation in collaboration with 
Pratt & Whitney Rocketdyne once subscale reactor yield, efficiency, and operating conditions are 
identified.  

 


