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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 (H202) and
nitrous oxide (N20) 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.
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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.

Thermophotovoltaic Power System
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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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