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May 24,

ASPACC 2009 May 25, 2009 May 26, 2009 May 27, 2009
Agenda (Sunday) (Monday) (Tuesday) (Wednesday)
08:30 N
09:00 Regitetion Plenary Lecure #3 401] | o R e e
Open Ceremony [201] FSl I S, (VG Tohoku University
Introduction: H. K. Ma, Organizer _ University of Sydney Topic: Recent Progress in
Greetings: Topic: Understanding How Carbon High-r;ressure Combustion
09:00 - Dr. Tzong-Ho Bau, Vice President, __ Oxidises Research
T National Taiwan University (Chair: Prof. J. T. Yang) (Chair: Prof. S. S. Shy)
: - Dr. Shu-Hung Shen, Minister of EPA
- Dr. Charles K. Westbrook, President,| g-29
The Combustion Institute 09-40 Coffee Break Coffee Break
-Guests
09:50 Invited Lectu_re Invited Lecture
Coffee Break Prof. H. Y. Kim Prof. Y.C.
10:10 [401] Chao [401]
Plenary Lecture #1 [201]
Dr. Charles K. Westbrook
Topic: Recent Advances in Detailed
Chemical Kinetic Models for Large
Hydrocarbon and Biodiesel Session 9 Session 23
10:10 Transportation Fuels [402A] [402A]
11:40 Arrival (Chair: Prof. H. K. Ma) Session 10 Session 24
’ Plenary Lecture #2 [201] ) [4028] [4028]
Prof. Chung K. Law 09:40
Princeton University 12:00 Session 11 Session13 Session 25 Session 27
Topic: Strategies for Mechanism [402C] [401] (402C] [401]
Reduction in CFD . :
(Chair: Prof. Y. C. Chao) s g
Report on Global Energy Research
Prof. Chung K. Law
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12'_00 EFRC for Combustion Science in USA
’ Prof. Suk-Ho Chung
Clean Combustion Research Center,
KAUST in Saudi Arabia
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Welcome Address

Open Ceremony

Dr. Stephen Shu-hung Shen
Minister, Environmental Protection Administration (EPA), Executive Yuan

1998-2003 & 2006-2008 Commissioner, Dept. of Environmental Protection, Taipei City Government
Open Ceremony

Dr. Tzong-Ho Bau
Vice President for Administrative Affairs, National Taiwan University
Professor, Department of Political Science, National Taiwan University

1995-2000 Research Member, National Unification Council, The Presidential Hall

1995-2000 Consultant, Government Information Office, The Executive Yuan

2000-2005 Dean, College of Social Sciences, National Taiwan University
Conference Banquet

-~

Dr. Eugene Chien
President and Board Chairman, Taiwan Institute for Sustainable Energy

2002-2004 Minister of Foreign Affairs

2000-2002 Deputy Secretary General to the National President

1993-1997 Representative, Taipei Representative Office in the U.K.

1991-1993 Minister of Transportation and Communications

1987-1991 Administrator (Minister) of the Environmental Protection Administration

1983-1987 Legislator, Legislative Yuan (Parliament)

1978-1984 Professor and Dean, College of Engineering, Tamkang University
Conference Banquet

Dr. Huan-Jang Keh
Dean, College of Engineering, National Taiwan University




Welcome Remarks

Dr. Hsiao-Kang Ma
Chairman of the Organizing Committee
ASPACC 2009

. Professor, National Taiwan University
>k

On behalf of the Organizing Committee, |1 would like to extend our warmest welcome to all of you for
attending the 7™ Asia-Pacific Conference on Combustion (ASPACC2009) in Taipei. ASPACC2009 is organized by
the Asia-Pacific regional section members, affiliated with the Combustion Institute. It was organized in 1996 to
promote the regional exchange of information and to elevate state-of-the-art research in combustion science and
technology through regional and global scientific partnerships. Following the first successful conference held in
Osaka, Japan in 1997, the subsequent conferences held in Taiwan, Korea, China, Australia, and Japan further
expanded the remarkable progress in fundamental combustion research and its applications, and established a
tradition of interaction. The Indian Section of the Combustion Institute joined the leadership group at ASPACCO07.

In 2009, from May 24-27, ASPACC2009 brings together scientists and engineers to provide a congenial occasion to
observe and acknowledge the extent of the accomplishments and challenges of modern combustion science and
technology, as well as to examine their continuing role and impact on global climate change and the energy crisis in
the coming age.

I would like to express my sincere thanks to the members of the Organizing Committee for their support in the
planning and organization of this conference. Also, a huge thanks to the session chairs, reviewers, and all of those
who have ensured the integrity and quality of the papers for presentation at this conference. Finally, | recognize and
honor the contributions of all the authors, plenary and invited speakers who have helped to make ASPACC2009 a
great success.

Hope you enjoy the ASPACC2009 Conference and the days your spend in Taipei!

Hsiao-Kang Ma
Chairman of the Organizing Committee



Plenary Lectures
Lecture #1: 10:10-10:55 am on May 25, 2009 (Monday)

Recent Advances in Detailed Chemical Kinetic Models for Large Hydrocarbon and
Biodiesel Transportation Fuels

Dr. Charles K. Westbrook
President, The Combustion Institute, USA

Charles K. Westbrook received a B.S. in physics from Harvey Mudd College and a Ph.D. in applied science and engineering from
the University of California at Davis. He joined the Lawrence Livermore laboratories in 1968 in the Physics Directorate, where he
subsequently became division leader of the Chemistry and Chemical Engineering Division in the Chemistry and Materials Science
Directorate. His honors include the 1991 Horning Memorial Award from the Society of Automotive Engineers for the best paper of
the year on engine-fuel relationships and the 1992 Thomas Midgley Award from the American Chemical Society for outstanding
contributions in the field of chemistry related to the automotive industry. Westbrook has authored approximately 250 refereed

publications on combustion, chemical kinetics, and physics.

Lecture #2: 10:55-11:40 am on May 25, 2009 (Monday)

Strategies for Mechanism Reduction in CFD

; \“ Prof. Chung K. Law
/‘ Princeton University, USA
/

Chung K. Law received a B.S. in Physics from the University of Alberta in 1968, an M.A.Sc. in Aerospace Studies from the
University of Toronto in 1970, and a Ph.D. in Engineering Physics from the University of California at San Diego in 1973. He was
on the faculties of Northwestern University from 1976 to 1984 and the University of California at Davis from 1984 to 1988. In
1988 he joined Princeton University, where he has been the Robert H. Goddard Professor of Mechanical and Aerospace
Engineering since 1995. Law's research interests are in combustion, propulsion, heat and mass transfer, energy, alternate fuels, and
the environment. He has published over 350 journal-class articles in these areas. For his research accomplishments he has been
honored with the Curtis W. McGraw Research Award of the American Society for Engineering Education (ASEE) in 1984, a
Silver Medal and the Egerton Gold Medal of the Combustion Institute in 1990 and 2006 respectively, the Propellants and
Combustion Award, the Energy Systems Award, and the Pendray Aerospace Literature Award of the American Institute of
Aeronautics and Astronautics (AIAA) in 1994, 1999, and 2004 respectively, the Heat Transfer Memorial Award, in Science, of the
American Society of Mechanical Engineers (ASME) in 1997, an Outstanding Alumnus Award from the University of California at
San Diego in 2000 and from the Hong Kong Polytechnic University in 2007, and several best conference paper awards. He was
among the one hundred most highly cited authors in engineering worldwide in the inaugural year when the Institute for Scientific
Information (ISI) started the compilation. He is a fellow of the AIAA, ASME, and the American Physical Society (APS), a
member of the U.S. National Academy of Engineering (NAE), and a past president (2000-2004) of the Combustion Institute.




Lecture #3: 8:30-9:20 am on May 26, 2009 (Tuesday)

Understanding how Carbons Oxidise

Prof. Brian S. Haynes
University of Sydney, Australia

Brian Haynes graduated in chemical engineering (BE, 1973, and PhD, 1976) from the University of NSW in Sydney, Australia.
He held research appointments at the University of Goéttingen in Germany, at MIT, and at CSIRO in Australia before joining the
University of Sydney in 1983. His research interests in energy utilization cover a broad range of activities from combustion and
gasification to heat transfer and process efficiency.

Brian is a Fellow of the Institution of Chemical Engineers, Australia, and of the Australian Academy of Technological Sciences

and Engineering. He is the immediate past-President of the Combustion Institute (2004-2008).

Lecture #4: 8:30-9:20 am on May 26, 2009 (Tuesday)

Recent Progress in High-pressure Combustion Research

Prof. Hideaki Kobayashi
Tohoku University, Japan

Hideaki Kobayashi received a B.S., an M.S., and a Ph.D. in Mechanical Engineering from Tohoku University. He once joined
Nissan Motor Co., Ltd. and then moved to the Department of Mechanical Engineering, Tohoku University in 1984. He was
promoted to Professor at the Institute of Fluid Science, Tohoku University in 2003. He has served as a board member of directors
in Combustion Society of Japan since 2000 and became a board member of the Combustion Institute in 2008. He has also served
as a program co-chair of the 32nd International Combustion Symposium in Montreal, 2008. He has worked on the fundamentals of
combustion, especially on turbulent combustion, high-pressure combustion, high-temperature air combustion, supersonic
combustion, and microgravity combustion. His honors include best paper awards from Japan Society for Aeronautical and Space

Sciences in 1998 and Japan Society of Mechanical Engineers in 2006.

Special Session: Recent Developments in Global Infrastructure on Energy & Combustion Research
11:40-12:00 am on May 25, 2009 (Monday)

Topic: Establishment of 46 Energy Frontier Research Centers in USA

Prof. Chung K. Law
Princeton University, USA
and Director-designate, Energy Frontier Research Center for Combustion Science

Topic: Establishment of Clean Combustion Research Center at KAUST

Prof. Suk Ho Chung

Seoul National University, Korea
and Director-designate, Clean Combustion Research Center, KAUST




Invited Speakers

Personal Power Systems: Microjet Flames and Thermophotovoltaic Systems

Prof. Y.C. Chao
National Cheng Kung University, Chinese Taipei

The Combustion of Interacting Droplets and Particles Array in Convective
Environment

Prof. H. Y. Kim
Korea University, Korea

Recent Developments and Applications of Tunable Synchrotron VUV
Photoionization Mass Spectrometry in Combustion Studies

Prof. F. Qi
University of Science and Technology of China, China

Research and Development on Supersonic Combustion Ramjet

Mr. P.K. Pandey

Secretary-Indian Section of the Combustion Institute &
Vice President (Infotech Enterprises Ltd, Hyderabad)

Advances in Developing Second-Order Moment Multiphase and Reacting
Turbulence Models

Prof. L. X. Zhou
Tsinghua University, China

International Advisory Board

Bilger, R.W. (Australia, Honored)

Nelson, P. (Australia)

Chao, Y.C. (Chinese Taipei, Taiwan)

Niioka, T. (Japan)

Choi, S.M. (Korea)

Saraswat, V.K. (India)

Chung, S.H. (Korea)

Sato, J. (Japan)

Haynes, B. S. (Australia)

Xu, X.C. (China)

Kono, M. (Japan)




Technical Paper Committee

Chairman - Shy, S. S., National Central University

Nathan, G., Adelaide University, Australia

Dally, B., Adelaide University, Australia

Pandey, P.K., Infotech Enterprises, India

Hanamura, K., Tokyo Institute of Technology, Japan

Ramanujachari,V.,Defense R&D Laboratories, India

Hasegawa, T., Nagoya University, Japan

Yao, Chunde, Tianjin University, China

Kwon, S.J., KAIST, Korea

Yao, Q., Tsinghua University, China

Lee, C.E., Inha University, Korea

Yeh, C.L., Feng Chia University, Chinese Taipei

Organizing Committee

Chairman - Ma, H. K., National Taiwan University

Miau, J.J., National Space Organization

Chang, G.C., Chung-Shan Institute of Sci. and Tech.

Ou, J.J., China Steel

Chang, J.C., National Defense University

Shih, H. Y., Chang Gung University

Chen, C.H., National Chiao Tung University

Shy, S. S., National Central University

Cheng, T.S., Chung Hua University

Wang, H.H., National Taiwan University

Cheu, S.S., Industrial Tech. Research Institute

Wang, M.R., National Cheng Kung University

Fei, C.R., Taiwan Power Company

Wu, Y.P., National I-lan University

Ho, M.C., Archi. and Building Research Institute

Yang, J.T., National Taiwan University

Ho, W.C., Industrial Technology Research Institute

Yeh, C.L., Feng Chia University

Hsieh, W.H., National Chung Cheng University

*Chao, Y.C., National Cheng Kung University

Huang, R.F., National Taiwan Uni. of Sci. and Tech.

*Chiu, H.H., National Cheng Kung University

Lin, C.Y., National Taiwan Ocean University

*Liou, T.M., National Tsing Hua University

Lin, T.H., National Cheng Kung University

*Su, Y.P., Chung-Shan Institute of Sci. and Tech.

*: Advisor, Former President of Chinese Taipei Section

Local Organizing Committee

Chairman - Pan, K.L., National Taiwan University

Shy, Y.J., National Taipei University of Technology

Co-chairman - Wu, Y.P., National I-lan University

Wang, H.H., National Taiwan University

Huang, J.S., Tech. and Sci. Institute of Northern Taiwan

Statistic Data

Section Paper number | Section Paper number

Australia 7 IMalaysia 1
Poland 1 Russia 4
Chinese Taipei, Taiwan 38 United Kingdom 1
United States 4 Iran 3
Canada 1 China 37
Germany 1 Hong Kong 8
India 51 Israel 1
Japan 37 |Kazakhstan 1
Korea 27 |

Total 223 papers



http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#1
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#2
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#3
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#4
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#5
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#6
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#7
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#8
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#9
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#10
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#11
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#12
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#13
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#14
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#15
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#16
http://conference.csie.ntu.edu.tw/aspacc09/manage/STATUS/Status.cgi#17

Session Program

Session 1-8 May 25, 2009 (Monday)

Session 1:
Session 2:
Session 3:
Session 4:
Session 5:
Session 6:
Session 7:
Session 8:

Chemical Kinetics

Fire

Engine Combustion

Spray Combustion

Chemical Kinetics & Material
Micro Combustion & incineration
Engine Combustion

Soot & PAH and Spray Combustion

Session 9-22, May 26, 2009 (Tuesday)

Session 9:
Session 10
Session 11
Session 12
Session 13
Session 14
Session 15
Session 16
Session 17
Session 18
Session 19
Session 20
Session 21
Session 22

Laminar Flames

: Turbulent Combustion

: Engine Combustion

: Combustion Modeling

: Combustion Diagnostics

: Laminar Flames

: Turbulent Combustion

: Engine Combustion

: Combustion Modeling

: PDE and Supersonic Combustion

: Laminar Flames

: Turbulent Combustion and Laminar Combustion
: Engine Combustion

: New Concepts of Combustion Technologies

Session 23-27 May 25, 2009 (Monday)

Session 23
Session 24
Session 25
Session 26
Session 27

: Laminar Flames

: PDE and Supersonic combustion

: Coal Combustion

: Coal Combustion

: New Concepts of Energy Technologies

10
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1 Chan Yii Leng Australia
2 Cleary Matthew Australia
3 Liu Jun Australia
4 Yani Setyawati Australia
5 Zhang Dongke Australia
6 Zhou Ryan Australia
7 Bauwens Luc Canada
8 Bauwens Annie Liu Canada
9 Chen Zheng China
10 Di Yage China
11 Fei Qi China
12 Huang Zuohua China
13 Lixing Zhou China
14 Lou Chun China
15 Lv Wei China
16 Q. Yao China
17 Ran Fan China
18 Sun Wence China
19 Tao Ye China
20 wang xiaohan China
21 Wang Xibin China
22 Wang Yu China
23 Wang Jinhua China
24 Wang Shi meng China
25 Wei Xiaolin China
26 Wei Lixia China
27 Wu Xuesong China
28 Xu Minghou China
29 Yao Bin China
30 Yao Qiang China
31 Yu Wu China
32 zhang lizhi China
33 Zhang Junying China
34 Zhang Yin-di China
35 zhao daiging China




36 Zheng Jianjun China

37 Zhou Lixing China

38 Zhou Huai-chun China

39 Zhou Ke China

40 Zhuo Yugun China

41 Wada Tomoya Germany

42 Cheung Chun Shun Hong Kong

43 Huang Jun Hong Kong

44 Leung Chun Wah Hong Kong

45 LUO Dan Dan Hong Kong

46 WONG MAN CHENG Hong Kong

47 zhang zhihui Hong Kong

48 Zhen Haisheng Hong Kong

49 Zhu Lei Hong Kong

50 AP. Sathiyagnanam India

51 Adhiachari Subramani India

52 Agarwal Krishna Kant India

53 B Prem Anand India

54 C. ANANDA India
SRINIVASAN

55 C.G. SARAVANAN India

56 Chellappan Balaji India

57 HUBBALLI Prakash India

58 Menon Prahlad India

59 Nimai Mukhopadhyay Nimai Mukhopadhyay |India

60 P Dinesha India

61 Padmanabha Mohanan India

62 Rayavarapu Ravikrishna India

63 Samy govinda India

64 Seepana Sivaji India

65 Syed Seik Mansoor Ali India

66 Vasudevan Raghavan India

67 VK Saraswat India

68 IYER S.DHANDAPANI Iran

69 Dvorjetski Ariel Israel

70 Bo Chen Japan

71 Fujita Osamu Japan




72 Goto Hisashi Japan
73 H. Kobayashi Japan
74 Hasegawa Tatsuya Japan
75 HIRASAWA Taro Japan
76 Ihara Tadayoshi Japan
77 Imamura Osamu Japan
78 ISHIZUKA SATORU Japan
79 Kadowaki Satoshi Japan
80 Kawanabe Hiroshi Japan
81 Kondo Chihiro Japan
82 MAKINO Atsushi Japan
83 Maruta Kaoru Japan
84 Matsubara Yoshinori Japan
85 Matsuo Akiko Japan
86 Mitani Masahiro Japan
87 NAKAMURA Yuji Japan
88 Nakamura Hisashi Japan
89 Naruse Ichiro Japan
90 Nishida Keiya Japan
91 Nishiki Shinnosuke Japan
92 Noda Susumu Japan
93 Ogami Yasuhiro Japan
94 OKAJIMA EIKO Japan
95 Okuyama Masaki Japan
96 Oshibe Hiroshi Japan
97 Parwatha | Gede Japan
98 Satoshi OKAIJIMA Japan
99 SEGAWA Daisuke Japan
100 SHIMOKURI DAISUKE Japan
101 shinomori kenichi Japan
102 Shintomi Masahito Japan
103 Shioji Masahiro Japan
104 Suzuki Kyohei Japan
105 Suzuki Syunsuke Japan
106 Takahashi Shuhei Japan
107 Tanahashi Mamoru Japan
108 Tanaka Shoichi Japan
109 Tsuboi Kazuya Japan
110 Ueda Toshihisa Japan




111 Umemura Akira Japan
112 Yamada Tomokazu Japan
113 YAMADA Kenichi Japan
114 YAMADA HIROYUKI Japan
115 Yokomori Takeshi Japan
116 YOSHIDA Kenji Japan
117 CHOI JEONG-YEOL Korea
118 Choi Byung Chul Korea
119 Huh Kang Y. Korea
120 Jeung In-Seuck Korea
121 Kim Ho Young Korea
122 Kim Hoojoong Korea
123 KIM HWANHO Korea
124 Kim Tae Hoon Korea
125 Lee Jae Seong Korea
126 Lee Chang Eon Korea
127 LEE JUNIL Korea
128 LEE KIHYUNG Korea
129 Lee Kang-Yeol Korea
130 Lim Ingyu Korea
131 Nam Youn woo Korea
132 Oh Jeongseog Korea
133 Oh Sang Youp Korea
134 Yoh Jai-ick Korea
135 Choi Sangmin Korea
136 Choi Sangkyu Korea
137 Chung Suk Ho Korea
138 Go Young Gun Korea
139 Gwak Mincheol Korea
140 Jin Hongjong Korea
141 Kim Yongmo Korea
142 KIM NAM IL Korea
143 Kim Seokpum Korea
144 Kim Min Kuk Korea
145 LEE MIN JUNG Korea
146 Yang Kwangheok Korea
147 Yoh Jai-ick Korea
148 Yoon Younghbin Korea
149 Ngu Ling Ngee Malaysia




150 Rychter Marcin Poland

151 Minaev Sergey Russia

152 Shelil Nasser United Kingdom
153 HWANG CHEOL-HONG United States
154 Lin Kuang C. United States
155 Charlie Westbrook United States
156 CHENG,CHUN-HAO Taiwan, R.O.C.
157 Huang Rong Fung Taiwan, R.O.C.
158 Shang-Yu Liu Taiwan, R.O.C.
159 WUN-FU LIAO Taiwan, R.O.C.
160 Ching-Tzan Jang Taiwan, R.O.C.
161 Ching-Tan Yang Taiwan, R.O.C.
162 Jhen-yu Ye Taiwan, R.O.C.
163 Yao Chung, Hsu Taiwan, R.O.C.
164 Wei-Chun Wang Taiwan, R.O.C.
165 Tai, Ting-Han Taiwan, R.O.C.
166 RUEI-JAIN CHAN Taiwan, R.O.C.
167 Kuo Chia Wei Taiwan, R.O.C.
168 Jiun Tang Chen Taiwan, R.O.C.
169 Ming Hsin Chuang Taiwan, R.O.C.
170 Wei-Hsiang Taiwan, R.O.C.
171 Long-Hisang Li Taiwan, R.O.C.
172 Tsung-Jung Hsu Taiwan, R.O.C.
173 Ming-Hsun Wu Taiwan, R.O.C.
174 Oleg Korobeinichev Taiwan, R.O.C.
175 Tsai, Hsin-Luen Taiwan, R.O.C.
176 T. S. Cheng Taiwan, R.O.C.
177 Hong-Yuan Li Taiwan, R.O.C.
178 Yung-Shemg Lien Taiwan, R.O.C.
179 Yueh-Heng Li Taiwan, R.O.C.
180 Quang-Anh Nguyen Taiwan, R.O.C.
181 Ta-Hui Lin Taiwan, R.O.C.
182 Shuhn-Shyurng Hou Taiwan, R.O.C.
183 Rong-Horng Chen Taiwan, R.O.C.
184 Chung-Yao Hsuan Taiwan, R.O.C.
185 Ku-Nieng Chang Taiwan, R.O.C.
186 Chia-Wei Hu Taiwan, R.O.C.
187 R =, Taiwan, R.O.C.
188 Yeh, Chun-Liang Taiwan, R.O.C.




189 Kuang--Chung Tsai Taiwan, R.O.C.
190 Hung-Hsiang Chen Taiwan, R.O.C.
191 CHEN-YUAN HSU Taiwan, R.O.C.
192 Wei-De Nian Taiwan, R.O.C.
193 Jeng-Jang OU Taiwan, R.O.C.
194 Wu Chan Wei Taiwan, R.O.C.
195 HSIEH-SHIU-FENG Taiwan, R.O.C.
196 e 0 Taiwan, R.O.C.
197 Chih-Hsiung Dai Taiwan, R.O.C.
198 Yi-Wei Liao Taiwan, R.O.C.
199 Liu, Chien Chia Taiwan, R.O.C.
200 Chen, Hsing Chung Taiwan, R.O.C.
201 Ching-Yu Hsu Taiwan, R.O.C.
202 JUN JIE-WU Taiwan, R.O.C.
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