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Abstract

In present, solar water heating technologies are becoming more popular in industrial and
business sectors such as dormitories and hotels. In Thailand, the government has supported the
investment in solar water heating technologies since they have realized the seriousness of energy
crisis and environmental effects. However, the investors are still not confident in the technologies
and the benefits they expect in terms of energy, environment and the economic worthiness
because there are many systems and technologies to be used. Therefore, the assessment of the
suitability and the hierarchy analysis of each technology to find out the best option are necessary.

This research thesis is a study of eco-economic analysis on solar water heating systems
which are flat plate collector (FPC) and evacuated tube collector (ETC) technologies. The 7-floor
male dormitory of the Faculty of Medicine, Maharaj hospital, Chiang Mai, was used as a case
study. There were 180 rooms using approximately 10,000 liters of water per day. The eco-
economic analysis on solar water heating system consists of three parts which are;

The first part is the analysis on the efficiency and energy gained from solar water heating
technologies by collecting the data of actual water use of the case study to find the solar water
heating technology suitable for the case study. In heating the water at the temperature not lower
than 45 Celsius degree, it was found that the 10,000-liter solar water heating system using
evacuated tube collectors used approximately 65-75 collectors (141-188 m’) and the efficiency of

the system was 60-62 percent. In comparison, the 10,000 liter solar water heating system using



flat plate collectors used approximately 80-100 collectors (152-235 mz) and the efficiency of the
system was 37-41 percent.

The second part of the study is the economical analysis. From the case study, it was
found that the payback period of using evacuated tube collectors is 4.1-4.2 years from their 20
year lifespan. The internal rate of return is around 21-22 percent. For using flat plate collectors,
the payback period is 4.1-4.3 years from the 20 year lifespan and the internal rate of return is
around 23-25 per cent.

Thirdly, the environmental analysis was done by green house gases assessment
throughout the life cycle of the solar water heating technologies. The research boundaries
included 5 processes which were the acquisition of raw materials, solar water heating system
assembly, transportation, usage and waste treatment. It was found that throughout the life cycle,
the solar water heating system using evacuated tube collectors at the sizes of 65, 70 and 75
collectors, the green house gases emission was 50, 51.3 and 52.7 ton CO, . For the system
using flat plate collectors at the sizes of 80, 85, 90, 95 and 100 collectors, the green house
gases emission was 63.7, 65.7, 67.7, 69.7 and 71.7 ton CO, o

From the research results, it was found that the eco-economic analysis of the solar water
heating technologies showed the advantages and disadvantages in each way of each technology.
The investors can use the data to make a decision in choosing the most suitable technology for
their needs. For the producers, the data can be used for improving the efficiency, the
environmental friendliness and the economic worthiness of the products to meet the increasing

need in the future and create the sustainable developing society.



