
 

DEVELOPMENT OF LIFE CYCLE ENVIRONMENTAL IMPACT 

ASSESSMENT MODEL BY ENDPOINT ANALYSIS 

 

 

 

 

CHANTIMA REWLAY-NGOEN 

 

 

 

 

DOCTOR OF ENGINEERING 

IN ENERGY ENGINEERING 

 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

NOVEMBER 2013 



DEVELOPMENT OF LIFE CYCLE ENVIRONMENTAL IMPACT 

ASSESSMENT MODEL BY ENDPOINT ANALYSIS 

 

 

 

CHANTIMA REWLAY-NGOEN 

 

 

 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN 

PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF 

DOCTOR OF ENGINEERING 

IN ENERGY ENGINEERING 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

NOVEMBER 2013 



DEVELOPMENT OF LIFE CYCLE ENVIRONMENTAL IMPACT

ASSESSMENT MODEL BY ENDPOINT ANALYSIS

CHANTIMA REWLAY.NGOEN

THIS THESIS HAS BEEN APPROVED

TO BE A PARTIAL FT]LFILLMENT OF T}IE REQUIREMENTS

FOR THE DEGREE OF DOCTOR OF ENGINEERING

IN ENERGY ENGINEERING

THESIS ADVISORY COMMITTEE

Asst. Prof. Dr. Sate Sampattagul

/)r,.,tttll Uti:/}: :l :: !.:1 co-nDvrsoR
P.#. O.. Tanongkiat Kiatsiriroat

f:fu....Prdt-^.... co_ADVrsoR

Asst. Prof. Dr. Patiroop Pholchan

Dr. Natanee Vorayos

.. . /te A*r#ril MEMBER
I

Asst. Prof. Dr. Sate Sampattagul

Dr. Natanee Vorayos

19 November 2013

@ Copyright by Chiang Mai University

EXAMINING COMMITTEE

.HATRPERS.N le
Asst.ProfrDr. Pomthong Malakul Na Ayudhaya

o!':S-
"tI"' :*9:S--....... MEMBER

Assoc. Prof. Dr. Yongyut Laosiritaworn

Asst. Prof. Dr. Patiroop Pholchan



iii 

ACKNOWLEDGEMENTS 

 

 

 I would like to express my sincerest gratitude to my advisor committee, Asst. 

Prof. Dr. Sate Sampattagul, Prof. Dr. Tanongkiat  Kiatsiriroat, Asst. Prof. Dr. Patiroop 

Pholchan, and Dr. Natanee Vorayos, whose encouragement, guidance and support 

from the initial to the final level enabled me to develop an understanding of the 

subject. All the things they have done for me is much more than what I can express 

through words. 

 I would like to thank the examining committee, Asst. Prof. Dr. Pomthong 

Malakul Na Ayudhaya, Prof. Dr. Tanongkiat  Kiatsiriroat, Assoc. Prof. Dr. Yongyut 

Laosiritaworn, Asst. Prof. Dr. Patiroop Pholchan, Dr. Natanee Vorayos, and Asst. 

Prof. Dr. Sate Sampattagul for then invaluable suggestion and advice on this thesis.  

 I sincerely thank Prof. Dr. Norihiro Itsubo and his team research for 

suggestions on the Life-cycle Impact assessment Model based on Endpoint modeling 

(LIME), Assoc. Prof. Dr. Kitti Limskul, and Assoc. Prof. Dr. Pornpote Piumsomboon 

for their invaluable advice, assistance and encouragement.  

 Thanks to all the academic staffs at Department of Mechanical Engineering, 

Chiang Mai University, who are colleagues for all their help and academic services. 

In addition, special thanks to the Research Unit for Energy, Economic and Ecological 

Management, Science and Technology Research Institute, Chiang Mai University for 

all help. I would like to thanks Dr. Long-long Tang, Asst. Prof. Dr. Napat 

Jakrawatana, and Mr. Surat Sedpho for their all suggestion of this research. Thanks to 

the Electricity Generating Authority of Thailand (EGAT), Asst. Prof. Dr. Pomthong 

Malakul Na Ayudhaya, and staff at Environmental Management Laboratory, National 

Metal and Materials Technology Center (MTEC) for providing the data of power 

plants in Thailand.  

 Furthermore, my sincere appreciation goes to the National Science and 

Technology Development Agency (NSTDA) and the Graduate School, Chiang Mai 

University for the financial support.  



iv 

 Finally, I am indebted to thanks my family and my friends for all their 

guidance and encouragement, which made this work possible and worthwhile. 

 

 

Chantima Rewlay-ngoen 


