ENHANCEMENT OF ELECTROSTATIC PRECIPITATOR FOR
SUBMICRON PARTICLE COLLECTION USING

NON-THERMAL PLASMA TECHNIQUE

VISHNU THONGLEK

DOCTOR OF ENGINEERING
IN ENERGY ENGINEERING

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
MAY 2013



ENHANCEMENT OF ELECTROSTATIC PRECIPITATOR FOR
SUBMICRON PARTICLE COLLECTION USING

NON-THERMAL PLASMA TECHNIQUE

VISHNU THONGLEK

A THESIS SUBMITTED TO THE GRADUTE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
DOCTOR OF ENGINEERING
IN ENERGY ENGINEERING

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
MAY 2013



ENHANCEMENT OF ELECTROSTATIC PRECIPITATOR
FOR SUBMICRON PARTICLE COLLECTION USING
NON-THERMAL PLASMA TECHNIQUE

VISHNU THONGLEK

THIS THESIS HAS BEEN APPROVED
TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF DOCTOR OF ENGINEERING

IN ENERGY ENGINEERING
EXAMINING COMMITTEE THESIS ADVISORY COMMITTEE
L
....... / QL"J’/\/"CHAIRPERSON g Z@%AKWK\.{QDWSOR
Assoc. Prof. Dr. Akachai Sang-in Preft. Dr. Tanongkiat Kiatsiriroat
@ [ZX/}/ e vempr = o CO-ADVISOR
Prof. Dr. Tanongkiat Kiatsiriroat Assoc. Prof. Dr. Sumpun Chaitep
—_—— : /t / - e ,
......................................... MEMBER L5 TS5 cO-ADVISOR
Assoc. Prof. Dr. Sumpun Chaitep Assoc. Prof. Dr. Nakorn “'ippayawong
,/( il i sk MEMBER LD ”‘544—” ~€.CO-ADVISOR
Assoc. Prof. Dr. payawong Asst. Prof. Dr. Natthawud Dussadee

Dr. Atipoang Nuntaphan

14 May 2013
© Copyright by Chiang Mai University




ACKNOWLEDGEMENTS

The work presented in this thesis would not have been done without the
invaluable support from many people. First and foremost, | wish to express my
gratitude to my advisor, thank Prof. Dr. Tanongkiat Kiatsiriroat, for excellent
guidance and providing precious suggestions and invaluable assistances throughout
the stages of this work.

I would also like to thank Assoc. Prof. Dr. Akachai Sang-in, Assoc. Prof.
Dr. Sumpun Chaitep, Assoc.Prof. Dr. Nakorn Tippayawong, Asst. Prof. Dr.
Natthawud Dussadee and Dr. Atipoang Nuntaphan for their valuable suggestions and
who kindly served as the thesis examining committee members.

| thank all the people who helped me in tangible ways to finish the
research, including Asst. Prof. Dr. Panich Intra for his invaluable assistance in the
detail design of the ESP. Special thanks | owe to Asst. Prof. Dr. Chanchai
Dechthummarong at the Department of Electrical Engineering, Rajamangala
University of Technology Lanna, Chiang Mai Campus for his valuable suggestions in
the high voltage engineering.

| would like to gratefully acknowledge the National Electronic and
Computer Technology Center (NECTEC), National Science and Technology
Development Agency, Thailand for the financial support.

Last and most importantly, | thank my family for their support that

sustained me throughout my study at Chiang Mai University and their encouragement.

Vishnu Thonglek



