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Pisit Techarungpaisan. 2007. A Hot Water Heater Using Waste Heat from Small
Split-Type Air Conditioner. Doctor of Philosophy Thesis in Mechanical Engineering,
Graduate School, Khon Kaen University.

Thesis Advisors: Assoc. Prof. Dr. Somnuk Theerakulpisut,

Assoc. Prof. Dr. Sommai Preeprem

ABSTRACT

Thailand largely depends on imported energy, therefore, energy conservation becomes
one of very important issues for the country. Using waste heat from condensing units of split-type
air conditioners is one of the possible ways to save the energy to produce hot water. At present,
split-type air conditioners with water heaters have been practically applied for small hotels,
however, their performance and system design for application in Thailand have not been fully
investigated, especially when both cooling and heating effects are desirable.

The objective of this research was to investigate the performance of split-type air
conditioners incorporated with water heaters. In this study, mathematical modeling and
experimentation have been carried out. Mathematical models were built based on the fundamental
principles of heat transfer, thermodynamics, fluid mechanics, and manufacturer’s data. The
mathematical model was coded into a computer program for simulation. The experimental system
composed of 12,000 Btu/hr split-type air conditioner and 102 liters of water heater tank capacity.
The simulation program were verified by experiments with five different system configurations.
There were more than one hundred experimental runs which indicated that the program is highly
accurate. Then the effect of seven important parameters; location of water tank, length of heating
coil, diameter of heating coil, water heater tank capacity, area of condenser, condensing fan
operating condition, and water withdrawal rate on the system performance were studied. Finally,
suitable water heating with air conditioner systems for use in Thailand were suggested. The
economic analysis for this system was also determined. The program can also be modified to use

with the different capacities of split-type air conditioners.
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Sarayut Radapong. 2007. Use of Shed King Cobra Skin as a Human Barrier Membrane: An
in vitro Permeation Study. Master of Sciences Thesis in Pharmaceutical Chemistry and
Natural Products, Graduate School, Khon Kaen University.

Thesis Advisors:  Assoc.Prof. Dr. Aroonsri Priprem, Assoc. Prof. Dr. Theera Rittirod,

Asst. Prof. Dr. Padungkwan Chitropas
ABSTRACT

Scales of shed skin of adult king cobras (Ophiophagus hannah) (SS) 5-20 (n=9) years and
human epidermis (HE) 33-70 years (n=20) were compared as barrier membranes in this in vitro
permeation study of 10 known substances and an unknown mixture of compounds from
Phyllanthus amarus extract. Each substance was subjected to 6 replicates of at least 3 different
sheets of specimens from SS or HE. The comparison was performed by followed Fick’s first law
and using side-by-side diffusion cells. Donor solution was saturated with each substance at pH
5.6 and receptor solution was buffer at pH 7.4 controlled temperatures at 32 °C and constantly
stirred at 600 rpm. The experiment was performed by maintaining sink condition. It was found
that permeability of the 10 known substances generally depended on partition coefficients and the
orders of permeability were the same between SS and HE. The permeabilities of butylparaben,
propylparaben and methylparaben through SS and HE were as ratio 5:4:1 and 7:3:1, respectively.
The permeabilities of ibuprofen, sodium diclofenac and paracetamol with different degree of
ionization were 39:29:1 (SS) and 199:81:1 (HE), respectively. The permeabilities of methyl
salicylate, salicylic acid and sodium salicylate were found at a ratio 932:8:1 through SS and
13016: 264: 1 through HE, respectively. The permeability of phenol through HE was about twice
that of SS. Overall analysis of the 10 known substances using Fick’s first law and Pott and Guy’s
equation, these substances, with a range of molecular weights of 152-318 g/mole and partition
coefficients of 1.87-2.9 showed good correlation between SS and HE with linearity regression
(' > 0.890). Multi regression showed that the influence of partition coefficient was substantial.
The permeabilities of these substances through HE was 1.9 times higher than those through SS.
The mixture of permeants, studied by suing P.amarus extract showed that there were certain
permeants through the SS and HE in similar pattern. It was found that a certain substance
permeated through SS better than HE. It leads to conclude that SS could be used as an alternative
barrier membrane to the human epidermis for known substances. Further studies are needed to

understand the mixed permeation.
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ABSTRACT

Patronage has been involved in Thai’s society and Thai people way of life since an
ancient time therefore researcher would like to apply Kant’s moral philosophy for analyzing and
assessing Patronage in our society in order to gain knowledge from Kan’s point of view when
applied with system of Patronage

The purpose of this research is to study Patronage system in Thai society and to analyze
Kan’s moral philosophy for being used as a tool to finally solve a problem of patronage system
in our society.

This research is a qualitative research in which we have referred to several books written
by foreign and Thai scholars as well as from unwritten sources of information. Furthermore, we
have obtained the information from cassette tape of various Thai society patronage’s guru.

From this research, it revealed that Patronage system which has been influenced in Thai
society such as, destroy the law or, the criterion of the social, destroy humanity worth, destroy the
equality, build influence system, be born corrupting, and destroy the unity, for many decades
causes so many problems and obstacles for development of our country due to Patronage would
consider whether to do or not to do by mainly their self interests rather than interests of society as
a whole. Analysis patronage by applying with Kant’s moral philosophy theory resulted that
Kant’s disagreed with the system of Patronage. He encouraged people in society to conduct their
duties which originated by good intention without considering the consequences from that action.
Also, this research is pointing out and suggesting if our society would introduce and adapt to use
Kant’s moral philosophy to each and everyone in our society, all problems or bad outcomes as

well as Patronage could be absolutely devastated out of our country.
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