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Scientific Expertise 
Combustion and Heat transfer, Clean Fossil Fuel Combustion Technology, Thermophotovoltaics 

Power System Integration, Micro Plasma Thruster, Laser Diagnostics, Biomass Energy Technology, 

Numerical Analysis 

燃燒與熱傳、潔淨化石燃燒技術、熱光電整合、微電漿推進器、雷射診測、生質能源科技、

數值模擬 

Current Research Activities: 
Dr. Yueh-Heng Li has been devoting himself to the development of promising green energy 

technology since he was a graduate student in National Cheng Kung University. Particularly, Dr. Li 

has been working on feasible and practical implements for improving flame behavior and 

combustion efficiency. In general, there are three approaches to enhance the fossil fuel combustion, 

alternation in flame chemical properties, increase in temperature and pressure of flow fields, and 

flow structure adjustment, respectively. Recently, Dr. Li doped hydrogen peroxide (H2O2) and 

nitrous oxide (N2O) into premixed methane flames, and it turn out that the flame behavior and 

combustion efficiency had significant improvement. Besides, he also participated in oxy-coal 

combustion program, National Energy Project granted by Ministry of Science and Technology, 

Taiwan. He successfully designed a lab-scale 1KW coal-firing furnace, and conducted laser 
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diagnostic system (such as PIV and LII) to observe oxy-combustion behaviors. Besides, Dr. Li is 

interested in researches related to sub-lean flame stabilized by highly energetic intrusion. Dr. Li 

imposed a microwave-induced plasma to leash unstable sub-lean flames. The following flow chart 

is indicated that three primary concepts and the corresponding approaches proposed by Dr. Li 

utilized in combustion improvement of fossil fuels. 

 

 

 
Besides, Dr. Li has been working on the development of meso-scale personal power system. He 

proposed and designed various small-scale reactors for burning gaseous and liquid fuels, and 

assembled with thermophotovotalic cells to further generate electricity output.  Implanting a 

porous cap in a small-scale combustor can function as liquid fuel injector, and double as flame 

stabilizer. A reverse tube was used to redirect flus gas for heating up the combustion chamber. It 

resulted in the discovery of highly luminous and uniform emitting chamber which is suable for 

being an emitter in the micro-TPV power system. Many outstanding outcomes have published in 

renowned international journals. Accordingly, Dr. Li was invited to be the co-author in chapter 8 of 

monograph titled as “Microscale Combustion and Power Generation”. Besides, Dr. Li also used a 

quartz tube coating metal-oxide layer and played as an emitter to replace silicon carbide. The 

advantage of metal-oxide-coating quartz tube has characteristics of easy-to-manufacturing and 

relatively high heat transfer compared to conventional SiC tube. Furthermore, Dr. Li added Iron 

carbonyl in liquid heptane in order to enhance flame emission and light intensity in visible 

wavelengths. This approach can compensate the low quantum efficiency of emitter in the visible 

wavelength section. A small-scale platinum tube with a novel mechanism is also implemented to the 
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small-scale TPV power system. The following flow chart is shown the important findings and 

outcomes on the development of a small-scale TPV power system. 

 

 
 

Regarding the development of biomass technology, Dr. Li emphasized the development of bio-fuel 

application. In his opinion, the technology of bio-fuel production is sophisticated and almost 

commercialized. The biomass feedstock provision and bio-fuel application are two main challenges 

on the development of biomass energy technology. Dr. Li selected castor, miscanthus as well as rice 

straw as biomass feedstock based on its abundant resource in Taiwan. He performed a conventional 

pyrolysis to produce bio-fuels, such as bio-gas, bio-liquid and bio-char. Therefore, Dr. Li utilized 

bio-gas for self-retrofitted catalyst-combustion gas turbine and generated 1KW electricity output; 

bio-liquid-fuel for vehicle demonstration and chemical refinery, and bio-char for bio-fertilizer and 

co-firing with coal in industrial furnaces. The following flow chart is demonstrated the utilization 

and development of various bio-fuels. 
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Dissertation/Monograph: 4 

Patent: 3 (International), 4 (Domestics) 

Journal Paper(國際期刊)                        (* denotes the corresponding authors) 
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2. Yueh-Heng Li*, Guan-Bang Chen, Yi-Chieh Lin, Yei-Chin Chao, “Effects of flue gas 
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Diesel Engines” Energy, vol. 66, pp. 172-180, 2013. (SCI, THERMODYNAMICS, 2014, 

Ranking:<4%) 
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Channel,” Combustion and Flame, vol. 159, pp. 1644-1651, 2012. (SCI, 
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17. Yueh-Heng Li, Hong-Yuan Li, Yei-Chin Chao*, Derek Dunn-Rankin**, “Enhancing thermal, 

electrical efficiencies of a miniature combustion-driven TPV system,” Progress in 
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Photovoltaics: Research and Applications, vol. 17, pp. 502-512, 2009. (SCI, Energy and 
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hydrogen-syngas catalytic mesh combustor,” International Journal of Hydrogen Energy, vol. 
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Experimental Thermal and Fluid Science, vol. 32, pp. 1118-1131, 2008. (SCI, Engineering 

Mechanical, 2011, Ranking=26/121, EI) 
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high-luminosity flame structure by a shuttered PIV system,” Measurement Science and 

Technology, vol. 19, 045401, 2008. (SCI, Engineering Multidisciplinary, 2007, 

Ranking=15/90, EI) 
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Tsarng-Sheng Cheng, “Effects of Dilution on Blowout Limits of Turbulent Jet Flames,” 

Combustion Science and Technology, vol. 176, pp. 1735-1753, 2004. (SCI, Engineering 
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27. Tsarng-Sheng Cheng*, Yei-Chin Chao, Chih-Yung Wu, Yueh-Heng Li, Yuji Nakamura, 

Kuo-Yuan Lee, and Tony Yuan, “Experimental and Numerical Investigation of Microscale 

Hydrogen Diffusion Flames,” Proceeding of the Combustion Institute, vol. 30, pp. 2489-2497, 

2005. (SCI, THERMODYNAMICS, 2011, Ranking:<4%) 
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1. Yueh-Heng Li, 2002, “A Study of Mutual Interaction of a Jet Flame and Horizontal Wall,” 

Thesis of Master degree in Institute of Aeronautics and Astronautics, National Cheng Kung 

University. 
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