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During the study tour, we visited four energy-research-related sites: Inha University, 
Sihwa-Lake Tidal Power Plant, Korea Research Institute of Ships and Ocean 
Engineering (KRISO) and Korea Institute of Energy Research (KIER).  
 
In the seminar given by Professor Chul-hee Jo and two PhD students from Inha 
University, we have come into a renewable energy field, namely the tidal energy and 
have been introduced the research towards ocean current turbine. Professor Jo 
popularized the advantages in developing tidal energy in the light of the national 
conditions of South Korea and later Professor Johnny Chan also presented the 
potential in wave energy in Hong Kong, which conjointly made me realize that 
regional differences including geographic, economic and cultural have a colossal 
impact on its energy strategy. From the presentations on ocean energy turbine 
including the comparison between horizontal and vertical axis of shaft rotation, a 
variety of mechanical performance variations derived from equations and simulated 
data, the obstacles in installation and the prototype in laboratory, I dipped a toe into 
the water of scientific research, the procedures, the further application of the 
mathematic and engineering concepts in real world, the software used in simulation 
that I might master sooner or later. 
 

 
 
Sihwa-Lake Tidal Power Plant was the second site focusing more on practical 
applications than theoretical knowledge. Not only the process of construction of the 
dam but also daily operation and monitoring indicated the multi-cooperation from 



different professions and branches that the energy engineering careers extend. There is 
an unfinished exhibition center promoting the basic ideas about tidal energy and green 
energy. I hope that more visitors will get some food for thought when the exhibition 
center opens to public. 
 

 
 
KRISO and KIER are two research institutes. For the energy field, KRISO has some 
engineering programs related with energy and environment, while the latter puts its 
whole emphasis on it. In KRISO, except the ice tank room, several wave energy 
converters left me a deep impression. Due to the location distinctions, some are 
offshore, some are floating and some are underwater. As a result, the fluids pushing 
and rotating the turbines are different: some using water current directly while some 
using the pressure fluctuations of the air caused by the water current. In KIER, there 
is also a zero-carbon house. Unlike Green 18, the energy-free building in Hong Kong, 
which adopts hybrid ventilation, operable vertical louver facade and green roof to 
reduce the air-conditioning and carbon footprints in hot summer, the house in KIER 
stresses solar energy to heat water in cold winter. Through this comparison, I am 
convinced that climate condition plays an important role in energy research with 
regional difference. 
 



 
 
During the visit to the exhibition center in KIER, the AmVeh, a vehicle using 
ammonia as its fuel, attracted my attention. For a car running on ammonia-gasoline 
dual fuel, 70% of the power is from ammonia. Since we all know that ammonia reacts 
with oxygen to form nitrogen and water, compared to the 100% gasoline cars, the 
vehicle using the fuel at 70% ammonia ratio ought to cut down the carbon emission 
by 70%. If there is an engine system that only burned on ammonia other than gasoline 
or other conventional fossil fuel, this vehicle will be totally carbon free. That is how 
the technique can reduce carbon emission. 
 
When it comes to alternative fuels for vehicles, hydrogen is usually mentioned for its 
pure water emission. Compared with hydrogen, ammonia has much higher energy 
density and its energy density is about the same as some fossil fuels such as coal and 
oil. (Züttel, 2010) 
 
As an emerging technique, it has bright prospects but at this stage, it is flawed in 
many ways and there are still some aspects for improvement. To use ammonia as the 
alternative fuel, more emphasis should be put on ammonia synthesis process and 
bettering its cost and efficiency. To solve the problem, KIER has already worked on 
developing a high cost-and-performance synthesis process that involves water vapor 
and nitrogen passing through a solid oxide electrolysis cell. During that process, no 
hydrogen is consumed and thus the cost of the new process will be lower than the 
traditional synthesis process which emits approximately two tons of carbon dioxide to 
produce one ton of ammonia. (Joo et al, 2012) 
 
When it comes to apply the ammonia-fuel-vehicle technique to automobile production, 



there is no denying that the whole automobile industry will experience the 
transformation to some extent. 
 
For the manufacturing chain, the influence may be less than feared, given that the 
AmVeh’s engine system can be installed to “any conventional vehicle with only a few 
modifications to the existing system.” (YONHAP, 2013) Compared with some hybrid 
vehicles powered by electric batteries or hydrogen, the better adaptability of the 
AmVeh engine to conventional vehicles has great advantage over those techniques. 
 
It seems perfect regardless of the relative high cost in ammonia production technique 
at this stage.  
 
In Hong Kong, according to Qualification Framework, the current status of this 
industry mainly aims at vehicle sales and after-sales services. So the strike of the 
manufacturing sector is further minimized.  
 
For the price barrier, we can overcome it through government intervention. The sales 
volume is easily affected by the preferential policy and special tax. Since Hong Kong 
promised at APEC to reduce the energy intensity of at least 25% by 2030 using 2005 
as the base year, the government should take some actions to reach the target. 
 
Even the preferential policy is weak and the price is still high, Hong Kong is such a 
mature market that it is already stratified and has obvious market layers. Aiming at the 
high-end, AmVeh should be affordable and gain growing attentions. 
 
Due to the limitations of time and circumstances, I could not have a chat with a 
Korean or college students major in other disciplines to get their points towards 
energy and the future. I would like to hear the voice of the ordinary people. Definitely, 
even if I had talked to them, the views might be quite biased and there must be some 
energy-related statistic results demonstrating various rates among the public. However, 
through a face-to-face chat, I am able to know the reason behind the dissent; after all, 
what I want is not the survey result but a chance to exchange views and make some 
positive promotions. 
 
To sum up, this study tour provides me with a good opportunity to go abroad, 
experience the above-mentioned regional differences and try to make some 
explanations. 
 



 
 
References: 
Joo, J. H., Yoon,H.C., Jeoung, H., Yu, J.H. & Kim, J.N. (2012, October 1), 
“Electrochemical synthesis of ammonia from steam and nitrogen using an oxygen-ion 
conducting electrolyte”, 
2012 Annual NH3 Fuel Conference 
 
Züttel, A., Remhof, A., Borgschulte, A. & Friedrichs, O. (2010, June 21), 
“Hydrogen: the Future Energy Carrier”, 
Philosophical Transactions of the Royal Society A, Math. Phys. Eng. Sci 
368(1923): 3329-42 (2010). 
 
S. Korea develops ammonia-fueled vehicle. (2013, May 28).  
YONHAP NEWS AGENCY.  
 
Qualification Framework,  
“Automotive Industry Training Advisory Committee: Industry Information”, 
Education Bureau 
Retrieved from http://www.hkqf.gov.hk/ind/en/automotive.aspx 
 


