MATHEMATICAL MODEL OF EVACUATED
TUBE SOLAR WATER HEATER WITH
THERMOSYPHON

CHAIWAT WANNAGOSIT

DOCTOR OF PHILOSOPHY
IN MECHANICAL ENGINEERING

GRADUATE SCHOOL
CHIANG MAI UNIVERSITY

AUGUST 2017



MATHEMATICAL MODEL OF EVACUATED TUBE
SOLAR WATER HEATER WITH THERMOSYPHON

CHAIWAT WANNAGOSIT

DOCTOR OF PHILOSOPHY
IN MECHANICAL ENGINEERING

GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
AUGUST 2017



MATHEMATICAL MODEL OF EVACUATED TUBE SOLAR
WATER HEATER WITH THERMOSYPHON

CHAIWAT WANNAGOSIT

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN MECHANICAL ENGINEERING

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY
AUGUST 2017



MATHEMATICAL MODEL OF EVACUATED TUBE SOLAR
WATER HEATER WITH THERMOSYPHON

CHAIWAT WANNAGOSIT

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

Examination Committee:

A )
..... P ' S/pf VY 000G Mgy, . Chairman

(Assoc.Prof.Dr.Piyanun Charoensawan)

ﬂ YL“S
............. -y.............Member
(Prof.Dr. Pradit Terdtoon)
A ’Q ()
'.??wﬂd g
............ Loeiiinnnnta.. . AVlEMbEF

(Asst.Prof.Dr.Niti Kammuang-lue)

Advisory Committee:

(Prof.Dr. Pradit Terdtoon)

........... /V’j&{\ Co-advisor

(Asst.Prof.Dr.Niti Kammuang-lue)

31 August 2017

Copyright © by Chiang Mai University



ACKNOWLEDGEMENTS

The author would like to sincerely thank Assoc. Prof. Dr.Phrut
Sakulchangsatjatai, Prof. Dr. Pradit Terdtoon and Asst. Prof. Dr. Niti Kammuang-lue
and for their close guidance and continuous advice on much important as well as
support from the initial to the final level. All the things they have done for me is much

more than what | can express through words.

The author would like to thank the examining committee Assoc. Prof.
Dr.Piyanun Charoensawan, Asst. Prof. Dr. Anucha Promwungkwa, Prof. Dr. Pradit
Terdtoon, Assoc. Prof. Dr.Phrut Sakulchangsatjatai and Asst Prof. Dr. Niti Kammuang-

lue and for then invaluable suggestion and advice on this thesis.

Thanks are also due to all of my colleagues in the Heat Pipe and Heat System
Laboratory, Chiang Mai, Thailand, including Asst. Prof. Dr. Numpon Panyoyai,
Acting Sub Lt. Surapin Promdan, Dr. Nat Thuchayapong, Dr. Nattawut Tharawadee,
Dr. Pannathai Khamdaengyodtai, Dr.Weeranut Intagun, Dr. Paramet Pathike,
Ms. Prapatsorn Sangpin, Ms. Suttida Maneemuang, Mr. Kritsada On-ai, Mr. Thanwit
Naemsai and Mr. Nampon Sangpab for all of their support, suggestions, willpower and
friendship during my research work.

I also thank all other individuals who provided assistance whose names cannot

be mentioned here individually.

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

and encouragement to carry out my research.

Chaiwat Wannagosit



