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Abstract

This research investigates hydrogen production and
tar reduction by steam reforming process of syngas
from biomass(sawdust) pyrolysis in a free fall reactor.
The aim of this work has been undertaken as part of
the design of continuous hydrogen production using
the high temperature steam reforming process without
catalyst on steady state test conditions. The main
research activities concentrated on the parametric
study of effecting parameters including: reforming
temperature, equivalence residence time and steam
to biomass ratio(S/B). The main process step involves
the reaction of steam and syngas with temperature
600°C to 1200°C to form hydrogen(H,) and carbon
monoxide(CO) and also to suppress tar. The operating

temperature is a key factor in determining the extent



to which H, production is increased at higher
temperatures (900-1200°C) whilst maintaining the same
equivalence residence time and S/B ratio. During the
steam reforming process, methane(CH,) slightly increases
when temperature was increased 600°C to 800°C. Above
800°C, the volume of CH, slightly decreased. Throughout
the whole process, CO and CO, slightly increases as the
temperature rises, where the volume of CO higher than
CO, at all experimental conditions. Both ethylene(C,H,)
and ethane(C,Hy) volume will slightly increase between
temperature 600°C to 700°C, once surpass 700°C the
volume will start to decrease consistently until 1100°C,
where very little evidence of the ethylene and ethane
compositions could be found. The results show that the
use of syngas from biomass pyrolysis can produce higher
hydrogen production from high temperature steam
reforming.

On tar investigation, it has been found that the
reforming temperature; resident time and steam to
biomass ratio effected the tar reduction. The resident
time have strong effect on tar suppression than steam to
biomass ratio at the same temperature. At temperature
higher than 1100°C, founded tar conversion to gas was
84-919%][wt]. Moreover, tar compositions have been
studied. Aromatics compound groups will slightly
decrease consistently until 900°C  where very little
evidence of the compositions could be found. In
opposite, the increasing of polycyclic aromatic
hydrocarbons (PAHs) groups was favorited by the
temperature higher than 900°C. The high temperature
steam not only increase reaction of syngas but also
participate in tar reduction and increase high hydrogen
production with steam reforming and water shift reaction.
In future work, the increasing reformer efficiency needs

to be optimized for different operating conditions.
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This dissertation proposes analysis and design of an
AC/DC converter with short backup time by using
supercapacitors. The proposed system consists of a
CUK AC/DC  converter DC/DC
is connected between the AC/DC
converter and supercapacitors. For the normal mode,

and a bidirectional

converter which

the AC/DC converter feeds power to load and charges
supercapacitors. If the AC line has been interrupted,
the bidirectional DC/DC converter

transfer energy from supercapacitors to load. To

is controlled to

archive in high input power factor, low input current

harmonic distortion and fast response in output
voltage control, a load current feed-forward and
average output voltage measurement are employed as

a control algorithm.

To verify the proposed system concept, the isolated
CUK AC/DC converter and the bidirectional DC/DC
converter has been designed, simulated and
implemented. The AC/DC converter power rated is 250
W and 48 V DC output voltage. Supercapacitors with 10
F and 25 V maximum voltage has been used as an
energy storage. From the experimental results, the
system offers faster response in output voltage control.
The input power factor is 0.99 and the THDi is 5% at
full load. Moreover the THDi variation is small in case
of load changes. The backup time is 0.5, 3 and 7 s at

165, 135 and 100 W of output power, respectively.
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This thesis presents a design and an implementation of
converters for variable speed wind turbine system. Back
to back converters for variable speed wind turbines were
developed consisting of line side and machine side
converters. The main function of the line side converter is
to keep DC-bus voltage constant and operates in
rectifying mode and inverting mode whereas the machine
side converter controls active power and reactive power
independently. The control and power parts of the
converters were designed for convenient use and reliable.

This thesis proposes techniques for system starting-up,
testing and analysis of power flow, testing of maximum
peak power tracking, and copper loss minimization. The
that the developed
converter is able to control the stator connected to the

experimental results confirm
utility erid efficiently and to control active power and
reactive power independently. In addition, the machine
side converter when tested with a wind turbine simulator
manages to achieve the maximum power tracking of the
DFIG and minimizes copper loss about 23.2 percent of
the total losses in the winding.

The analysis is extended to develop a new
transformer-less high gain DC-DC converter for wind
turbine converters. Because of low input voltage in wind
turbine systems, a high voltage gain DC-DC converter is
required and transformer based converters are normally
used and therefore introducing cost and size.
Alternatively the developed converter can provide a high
voltage gain without the need of a transformer. This
contributes to a significant reduction in size and cost
while maintaining high conversion efficiency. It is shown
from the experimental results from a case study that the
voltage gain obtained from the DID boost converter is
high and that the DID boost converter can be effectively
controlled by the MPPT controller to track the maximum

power from the wind.
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Abstract
This studied, fabricated

wideband bandpass filters consisting of four circuits.

thesis designed and
The filter design was divided into two main parts.

In the first part, wideband bandpass filters were
designed including two circuits by using stepped
impedance resonators. For generating the wide
passband, one of the proposed circuits was considered
by using parallel-coupled pair of stepped resonators.
Moreover, Kg/Z slot on the high impedance side of
each resonator was applied for spurious suppression.
This side was coupled to input and output port feeds
of another resonator. This proposed filter has a wide
passband frequency from 4.4-9.2 GHz, insertion loss of
0.3 dB and spurious suppression at 3f, of the center
frequency 6.5 GHz. Another proposed filter used 4 SIRs
loop coupled configuration. The spurious suppression
technique was realized by embedding two slots and
stubs at the

measurement of this proposed filter, we found that a

double open port feeds. From
wide passband frequency from 4.2-8.6 GHz, insertion
loss of 0.25 dB and spurious suppression of more than

af, or 30 GHz, can be achieved.
In the second part, the filter has been designed for
wideband bandpass responses with notch band to

reject unwanted signals. This filter includes two circuits



with single and double notches. The first notch filter was
designed by using meandered interdigital coupled lines
with asymmetry length. The length and width factors of
meandered interdigital coupled lines can be varied to
select the notch frequency from 5.6-6.3 GHz and the
bandwidth from 200-300 MHz, respectively. The results of
the proposed filter showed a wide passband from 3.3-10.7
GHz, insertion loss of 2 dB, return loss below 10 dB and a
notch frequency at 5.8 GHz. The last proposed filter was
intended to have a wide passband using the meandered
interdigital coupled lines. Numbers of coupled lines play a
key role of generating notch band characteristics. The
independent notch band can be selected, as the first
notch frequency varied from 4.95-5.93 GHz and 7.5-9.55
GHz for the second notch band. The result of the
proposed filter showed a wide passband from 3-11 GHz. In
the double notch filter, the notch frequency at 5 GHz and
7.5 GHz, insertion loss between 1-2 dB and return loss

lower than 22 dB, were found.
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Abstract
The aim of this thesis is to design printed monopole
antenna with the operating bandwidth higher than 500
MHz.
band monopole antennas for WLAN/WIMAX applications,

Three types of antenna designs including triple

an ultra-wideband (UWB) antenna and UWB antennas
with notched band of 55 GHz are proposed. The
software IE3D is employed for all antenna designing and
optimization.

The triple band monopole antennas based on ellipse
and rectangle patches fed by CPW for WLAN/WIMAX
systems are designed. Multi band operating is obtained by
attaching the conductor strips to the patches. These
antennas capably afford triple band response covering
entire IEEE 802.11b/¢/a and IEEE802.16e standards of
WLAN/WIMAX systems. For the UWB antenna design, the
gradual curvatures of the radiating and ground plane are
employed resulting in ultra-wide impedance bandwidth
from 2.65 GHz to over 12 GHz. Both antenna types show
radiation  patterns
frequencies.  The electromagnetic
interference of 5.5 GHz bandis required for the UWB
antenna. The narrow V and C-shape list with the length

nearly omni-directional at all

limitation  of

approximate 7Lg/2 are therefore embedded into the
patch. The 5.5 GHz band notched function is obtained.
Additionally, the rectangular slot embedded on the patch

attaching by the?ug/él strip for frequency rejection is
proposed. The measured results show that all UWB
antennas capably reject undesired frequency and provide
radiation

patterns nearly omni-directional at all

frequencies.
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Abstract

An increased awareness of sustainable development,
carbon emissions and climate change has been observed
at all levels of the society. Energy and climate change are
urgent agendas. Planning for a low-carbon society requires
a process of analysis and decision-making about what
resources and technologies to be used. This dissertation
considers the transition from high-carbon intensive energy
system to one which is  substaintially decarbonized. The
objectives are to project energy demand and energy-
related CO, emissions in Thailand’s energy system up to
2030 under the business-as-usual (BAU) case, to propose
and identify a range of policy interventions, to create
mixed policy options, and to evaluate the performance of
policy interventions as compared with BAU case. The BAU
case projects energy demand and CO, emissions in the
absence of significant new policies specifically designed to
address climate change mitigation. Policy interventions are
examined the potentials of reducing energy demand and
Cco,
options in residential, commercial, industrial, transportation,

emissions. This study is focused on energy-related

and power sectors. The modeling results reveal that under
the BAU case, the projections of total energy demand in
2030 is expected to be 170,964 ktoe. Final energy demand
from 2010 to 2030 is expected to grow at 4.42% per
annum. Thailand’s energy-related CO, emissions are
projected to be 521 MtCO, in 2030. The assessment shows
that transportation and industrial sectors have high
potential for energy savings and emission reductions.
Among different policy interventions, the improvement of
industrial energy efficiency intervention has the highest
potential to reduce both energy demand and CO,
emissions. Results of the modeling suggest that the
implementation of a full suite of policy interventions could
achieved emission reductions by 110 MtCO, by 2020 and
206 MtCO, by 2030. This study provides an initial technical
exploration of how Thailand’s energy system can be
decarbonized. It would provide the implementation

strategies to transition pathway to a low-carbon economy.
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This research aims to study and develop materials for
using as the shoes’ sole material to the coefficient of
friction (COF) to reduce the risk of slip of the workers in
various industries. The coefficient of friction measurement
machine was designed and constructed to evaluate the
coefficient of friction of shoes’ sole according to I1SO
13287:2007 standard. The fix weight is used as the
compressive force source. To control the accuracy and
precision of measurements, all experiments were
conducted at same amount of filled contaminant on
measured floor and time. Therefore, Analyzing to find
better COF of shoes’

butadiene synthetic rubber to develop a tire that has a

sole material with Acrylonitrile-

better COF compare with other types of materials. The
developing adds Phenolic resin and Silicon dioxide (E-
10HD) into traditional ingredients of rubber content 7-15%
by increasing the COF of the material. The rubber will be
developed to test the mechanical properties, and then to
measure the COF. The COF were tested using ANOVA test
(One-way ANOVA) to determine the proportion at best. The
test showed that synthetic rubber mixed with phenolic
resin, 14% by weight with a better COF. For comparing the
COF of Acrylonitrile-butadiene synthetic rubber which it
can be concluded that the case is ceramic and the glycerol
is contaminant, the COF is increased to 133.33 percent, the
friction coefficient increased 80 percent when using the
stainless steel and glycerol into the contaminant, the
coefficient of friction increased 167.67 percent on the test
surface is stainless steel and sodium lauryl sulfate is a
contaminant, and the coefficient of friction increased
130.77 percent of the rubber compound was developed in
this research is used as a material for soles with a safety
coefficient of friction increases. Therefore, the safety-shoes
can be made the material without changing process.

-10-



o) : mawaﬁmﬂ{ FRENNTS Name Mr.Pongpanu  Srisomsong
oS mimwluLLiWaQLLaﬂ‘gLamaﬂamaaﬂ Thesis Title Observer-based Force Control of
FIENANNITNET IR Hydraulic Actuator Using Passivity
Formulation
AU : JenssuA3edna Field Major Mechanical Engineering
WMneaewAlUlaE nszaeund Iz uATVile King Mongkut’s University of
Technology North Bangkok
fiUsmefivedingg © seeMans 91se ﬂi.ﬁj’ﬁ'ﬁuﬁ qaﬁmﬁm Thesis Advisors : Assoc.Prof.Dr.Suwat Kuntanapreeda
Ynsfinen : 2555 Academic Year : 2012
UVARED Abstract

'3‘1/1mﬁwuﬁ‘ﬁlﬂumiﬁﬂmmimuqmLLNLLUUIM'L?NLﬁwuan
szuuBlarvselansedn svuuUseneulumeyasuiig lensedin
wasling nszvengulansedn lwulgesTanse AouRimes
wazgaUIsdmsudnasasinaeuen fmuaueentuulagly
wann1sauduniadn ngnismivaulusuutoundulidida
Wy defivessamuaumenannisauduniadn de ling
nMsmuauienidleTeuiisuiusmuauwuuteundy
noevids wennifimsldtdanaileUssunuefudsaniug
Alsianunsonalddmiunistoundu esnnszuuiliidy
wuuli@aduisdenldddunauuuiile ddunauuuiilediai
Wudmvrsvesidaunauuuidaduiisinislisduiinndn
wgrelunisuszanamatli@eduvessuy nan1snnaeiv
spuuaRmuidImuaEiuldnuiidesns wasidevinnng
Wisuiiguiunisldmavauuwuudeunduneemds nuinma
ﬂTU@uﬁ"maﬂﬁ’wamauauaﬂumiammué’ﬁwﬂzué"w%qﬁ
IndlAesiu uifauaudenannsaaudunadn dingns
muauihenilunsaiuas vy umuauisuEsuni

-11-

This thesis studies nonlinear force control of an
electro-hydraulic system.  The system consists of a
hydraulic power unit, an electronic-controlled servovalve,
a hydraulic linear actuator, a force sensor, a PC-based
controller, and a spring for simulating external loads. The
controller is designed using a passivity-based control
method. The control law is a state feedback nonlinear
control law.  The advantage of the passivity-based
method is that it yields a simpler control law comparing
to that obtained by using the traditional backstepping
control design. A state observer is used for estimating the
unmeasured state variables that are used for feedback.
Since the system is nonlinear, a Pl observer is adopted in
this thesis. The observer can be considered as an
extended linear observer which includes an integral term
for estimating nonlinearities in the system. Experimental
results show the success of the present controller. When
compared to a traditional back stepping controller, while
both controllers vyield similar tracking responses, the
passivity-based control law is simpler in implementation

and outputs smoother control signal.
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The purpose of this thesis is to develop a numerical

simulation for mechanical response of corrugated

paperboards under creasing process. Paperboards are
composite materials consisting of layers of corrugating
medium, each sandwiched between a pair of liners. In
the manufacturing process, a pattern of crease (or score)
lines are pressed onto the surface of paperboards to
facilitate folding and bending. Over-pressing of the crease
lines can cause cracks on the liners or severe deformation
of the corrugating medium, while under-pressing can lead
to insufficient depth for folding. To determine an optimal
creasing depth for folding, the mechanics of creasing was
analyzed in a set of numerical simulations using a
ABAQUS.

Geometrical features of paperboards, such as liners and

commercial  finite  element  software

medium were modeled in details. Each layer of paper
was modeled by an orthotropic elasto-plastic material
with a plastic potential whose parameters were obtained
from relevant experiments. Two sets of creasing
simulations were created: creasing by pressing at three
distinct positions on the fluting of corrugating medium
The first set of

simulation shows that creasing between the two peaks of

and creasing by scrolling creaser.

the fluting produces the highest tensile stress, which
leads to permanent damage along the crease line on top
liner. On the other hand, applying a creasing pattern on
top of the peaks of fluting leads to buckling of the
corrugating medium. Creasing simulation by a scrolling
creaser showed an onset of permanent damage at the
top liner between two peaks of the fluting for a creasing
depth of 1 mm. Both sets of creasing simulations are in
good agreement with corresponding experiments.
Therefore, the model can predict the creasing behavior
of the corrugated paper. Further, the simulations shred
lights into the mechanics of crease line that can be used
for improving crease pattern and for reducing cracks along

the creasing line in the manufacturing process.
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generation resulting from the growth in population and
economy has directly impacts on the environment and
hence local population. Since municipal solid waste is
generally disposed by landfill, there is still hidden
energy which can be effectively recovered. The aim of
this research is to use old municipal solid waste from
landfill for power production by a 50 kg/hr prototype
downdraft gasification system with an internal engine-
generator. 300 kg of RDF mixed with wood chips per
batch were introduced into gasifier in order to generate
further

substitute fuel in a modified diesel engine-generator

clean producer gas which was used as
for electricity production. During several experiments,
RDF was mixed with wood chips with a ratio of 3: 1 by
weight to promote efficient gasification. The system
could continuously and stably be operated at the air
flow rate of 73.48 Nm’/hr where producer gas had a
maximum lower heating value of 3.99 MJ/Nm’ and the
average producer gas yield of 137.16 Nm’/hr.  The
average fuel consumption rate was measured to be
22.14 keg/hr which is corresponding to 1.26 kg/kWh.
The produced gas can replace 71.14% by weight of
diesel fuel. The cold gas efficiency of 80.32% and the

overall efficiency of 16.92% can be achieved.
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Abstract

This thesis presents the development of an optical
instrument  for measuring refractive  index of
transparent liquids. The optical train consists of a laser
source, an in-house design liquid sample chamber, a
focal lens, a magnify lens and a projection screen.

The laser beam is directed to the sample chamber
where a portion of the light reflects at the window in
front of the chamber. The other portion of the
incoming light refracts past the window and the liquid
sample before reflecting off the chamber at the
direction parallel to the first reflected beam. The
distance between two beams depends on the
refractive index of the liquid sample which can be
inferred from the interference pattern of the two
beams when being brought into intersection by the
focal lens. In the proposed set up, the sample
chamber is separated from the setting of the probe
beams so that it yields space for the users to specify
the constraints of the sample chamber conveniently,
e.g. increasing its temperature.

The instrument has been tested by measuring
refractive indexof water-ethanol mixtures,of biodiesel-
palm oil mixtures at controlled temperature and of
distilled water. The measurement results have been
compared with those obtained from classical ABBE-
refractometer. It has been found that the current setup
has limited measurement accuracy. However, with an
appropriate  components matching, the proposed
technique can measure the refractive index with the

accurate up to the fourth digit.
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This research is to design and construct the test rig for
modal testing of radial tire. The features of the test rig
are to simulate the loading condition applied under the
tire and optional to perform testing with rotating tire. The
preliminary study is to test for modal behavior related to
vibration and noise of tire donated from Thai company.
The modal models are constructed from modal testing
results to predict dynamics at low frequencies of 0-300
Hz for R14 tire size and of 0-500 Hz for R17 tire size. The
models can describe the tire dynamics as result from the
tests. Within the frequency range of interest, the acoustic
resonance from tire cavity, is exit. The swept sine test is
performed to reveal this behavior. The R17 tire is found
for the booming noise from the resonance but it is not
clear with R14 tire. Nevertheless, another interesting issue
is the mode splitting occurred at mode n=2 for the R17
tire size. The two closed modes are shown as the same
modes then the three-dimensional analysis of mode
shape is utilized to distinguisg these modes. The finite
element analysis is performed to study for prediction of
low frequency tire dynamics. The simulation results are

corresponding to the modal testing result.
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The essential part of the design of Heat Jacket is the
heat transfer system from steam to green tire. Since it
controls the quality of the tire, temperature distribution
must uniform. Sufficient energy transfer is require to meet
demand in the process of vulcanization. To save energy
and enhance in heat transfer, the heat transfer
enhancement in industrial equipment that is limited in
speed of flow and space are often used to generate eddy
currents in the channel flow. Eddy currents serves at least
two purposes, one to increase the energy diffuse due to
the velocity fluctuation of stream in the mixing zone of
the wakes and second, the reduction of pressure loss due
to boundary layer thickness decreases. This research used
commercial software ANSYS-FLUENT V.14 as numerical
simulation. The objective is to find the shape of the
vortex generator appropriate with circular path channel of
plate heat exchanger. Working fluid was a steaming
pressure 10 bars of pressure an 200 degrees Celsius of
temperature. A circular cylinder shape vortex generator is
selected as a case study. We used amount of heat
transfer as an indicator of performance. Simulation
consists of Five-case channel flows, channel flow without
vortex generator with circular & Square cross sectional
diameter 10 mm place apart with distance Dh/L=77.2,
144.7 respectively. Simulation results showed that the
Square cross sectional vortex generator provided the
better performance in terms of heat transfer. In terms of
press loss, channel without vortex generator showed the
superior performance due to the wake of the back of the

vortex generator not covered to the next equipment.
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Abstract
To design offshore structures, e.g., breakwater or
wave energy converter (WEC), the understanding of the
wave behaviors is essential. In this research, the wave-
breakwater interactions are studied via CFD simulations
of vertical breakwaters using initial wave data collected
near Laem chabang port. A commercial general purpose
CFD solver ANSYS FLUENT V.14 is used and the volume
of fluid (VOF) method is employed to track and locate
the free surface.
The numerical results show three mechanisms of
the

the mechanism of diffraction,

mechanism  of
and the

mechanism of stabilization via dispersion relation. The

wave-breakwater interaction:

reflection,

spectrum analysis shows that the generated Airy wave
transforms into Stokes wave. The breakwater interacts
with this higher order wave and splits each of higher
frequency harmonic waves into two independent
waves. One is based on period and the other is based
on wavelength. Each of the these separated waves is

individually rectified by the mean of dispersion relation.
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In the HDD Assembly Line for a single unit of HDD,
more than the 20 automation machines are involved in
the process. The whole process for assembling a unit is
completed within 7 seconds. From this point, the
breakdown of machines is very crucial to the process.
From this problem, The objective of the research
proposal is to study the possibility to develop a
machine condition monitoring system. In principle, the
system must be consisted of the parameters to identify
of the machine condition utilized vibration and acoustic
signals measured. This technique can identify the root
of machine breakdown effectively compared to the
current preventive maintenance adapted by the
company. Using trend analysis technique of statistics
parameters such as Root mean square (RMS), Peak
value, Crest factor and Power energy combine with
advanced signal analysis technique separately in time
and frequency but demonstrate results in both time and
frequency simultaneously by using Short Time Fourier
Transform (STSF) and Multi-step Short Time Fourier
Transform (MSTSF).  This MSTSF technique is used for
improving a results demonstration efficiency which can
thoroughly demonstrate results in both time and
frequency domain of detective transient signals at high
frequency but still preserve the results demonstration

efficiency of STSF technique at low frequency.

-18-



o) D UEAUNT WIS Name Mr.Tinnakon Kheowree
FoFoq nsAnwmdsnauuulididaduressyuu Thesis Title A Study of Nonlinear Observers for
NAIALTINA Mechanical Dynamic Systems
I . Amnsuaiena Field Major Mechanical Engineering
WMneaewelUlad nszaend Iz uATvile King Mongkut’s University of
Technology North Bangkok
FUEmefivetingg © seeMans191se m‘i.qfﬁufl qaﬁu‘lﬁm Thesis Advisors @ Assoc.Prof.Dr.Suwat Kutanapreeda
Ynsfinen : 2555 Academic Year : 2012
UVARED Abstract
nefinusianuimdanaliiiudadudmiuszuunatn This thesis studies nonlinear observers —for

Bana legldsyuuieuinauazdiaanselanseandidusiogns
Frdanavhvihiivssnasdeenuldidaduiiflussuulegld
nsaesudeanunainiuuang YonNHud neriinud
iﬁa@ﬂLL‘UUf;f’Jﬂ’JUﬂ]llvl,iulL“TNLﬁuﬁ’QLLUUIﬂU%’UﬁQLE}QLLaSLL‘U“U
Usuineslalael43tuuudunssnds iileuanstorvesnislds
dunausudeanuliadulunussuunivau @desninves
sruuauANfidadanaseldfunisusesinengu
waftesnmveadeyuen Ingdnusilivhnisinuinadndis
Tun1sdraesnisyirnulursuiimesiagnismaassnussuy
Slaansalensedndass wadnsnuIIFLARasaLLAIY
wiugrveanismivaulmdusgsilaglunsdinisaivauuuy
UFUAILD9 AIAINEANAIATUNITRAAITLE Y Q1O 1983

Xy =20sint g

adwes felifu T 0-15 fadung

mechanical dynamic systems. A mass system and an
electro-hydraulic actuator are employed as illustrative
examples. The observers are designed to estimate
nonlinear friction existing in the systems and are based
on the dynamic LuGre friction model.  In addition,
non-adaptive and adaptive nonlinear controllers based
on a backstepping design approach are designed in this
thesis to demonstrate advantages of the nonlinear
friction observers. The stability of the control systems
including the observers is guaranteed by the Lyapunov
stability theory. The results in computer simulations
and a real electro-hydraulic system show that the
observers well improve tracking accuracy. In the
adaptive control of the real system, the tracking error

to follow the referent command Xq =20sint

was found to be less than T 0.15 mm.

-19-



% : weArsung Inuaisey
Y504 : yiresindmsuszuuUSuanaluiin e
AN  AMINTIULATEINA

IR UALLAE NS Y0 NE WSTUATHAT D

MEMIVENTInG © 589180519158 AT.9ANNETH WWNKAT
UmsAinw : 2555

Name . Mr.Seekharinkomonhirun

Thesis Title . Vortex Tube for an Air Conditioning
System in a Limited Space

Field Major Mechanical Engineering

King Mongkut’s University of
Technology North Bangkok

: Assoc.Prof.Dr.Udomkiet Nontakeaw
2012

Thesis Advisors

Academic Year

UNANED

% o v o & a9y
viereswiadugunsalldvianubuanizi THiessauainy
sugaduveslualunisinulddesnisnisvigednwivaylud

Y
v
a ]

Fudradeulula esanusngnisaiidudeuveanisina
neluredesiinduirlieinsenisesniuy dwuﬁﬁﬂ'ﬁa{:uﬁuﬁ
nsfnwusngmisainnsivaluvietesiinedsazidoaiield
Judoulvdwiunsesnuuu e1dan1sAununeasnaans
AIELUUTIA09N1 5 TULUUAIY) WATUIHANTITAIUINN
Ainsgiiiilonsunsisnudnvazveslsingnisaivesnisiva
meluieresifiadusuuuumsivausingmaainisusnduses
samgiinalnnisvhauveiedssiivia uazldnismaasaiiom
Fulsiduteulunisesnuuueriwusnsdiuveseesiamig
panfusausaLduNIuAINA190Ya(Dh/D)  UagdnI1dIY
Y9IAmEIRoLduNIuAudnatie (L/Dagldvieqesidia
Funuuiidaadatuiiotiedinsziusingnisainugiu vl
Wrlavsingnisaidududeunisluviesnifialduiniy
wonanidalinsinadrsetedifinfiensdannnanisAiuim
LagN15NAaeY naenduiianisviodesivialulszanddunisly
sumsvhanuduluiisrfagunisvihanuduiilug wols
naudadymilunisesnuuy FBnsUssendldanu Iadndnves
ASANUIN AUDINITLAUDLULLUINIFE IS UNITERNUUULAY
MINmuUsEansanewielesiialueuian

-20-

Abstract

A vortex tube is a device which uses for spot
cooling. It has no moving parts, maintenance free and
uses only compressed air as working fluid but its
complex phenomena which hidden inside cause a
tube

Therefore, this thesis focused on studyingvortex tube’s

vortex extremely complicated to design.

complex flow phenomena thoroughlyto identify some
fluid

classify  flow

design criterionsby using various numerical

dynamics models to analyze and
phenomena characteristics such as flow patterns,
temperature separation and vortex tube’s mechanism.
In addition to acquire more knowledge,some
experiments were provided with a prototype vortex
tubeto determine dimensionless design criterion
parameters, for example hot orifice diameter ratio
(Dh/D) and length to diameter ratio (L/D). Furthermore,
results from numerical flow phenomena analysis and
experiments were combined together to invent the
vortex tube and apply it with a cooling system such as
a water tank in order to specify some design issues,
calculation limits and application methods. Finally, this
thesis proposed some beneficial recommendations for

vortex tubes development in the future.
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Abstract
The objective of this

constitutive models for anisotropic rice husk fiber plastic

research is to formulate
composite based on small deformation and finite
deformation theories. The structure of the rice husk fiber
plastic composite consists of an isotropic polymer matrix
reinforced by spatially random distribution of rice husk
fibers. Characteristics of fiber distribution give rises to the
directional-dependent mechanical response of the
composite. The small deformation constitutive model is a
modification of the Mori-Tanaka model, whereas the finite
deformation model is formulated as a compressible
anisotropic hyperelastic model. Both constitutive models
are implemented in a commercial finite element software
ABAQUS. The two models are validated by comparing the
model responses to the experimental data of rice husk
fiber plastic composite with fiber volume fractions of 5%,
10%, 15% and 209%. Results of this research provide an
insight into design and simulation of natural fiber plastic

composite products.
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This thesis presents combustion simulation for a
pre-mixed burner of a micro gasturbine using FLUENT.
The numerical models for turbulent model and
combustion model used are Realizable k-epsilon and
Species transports. The simulation are divided into 3
parts, which are the effects of axial-swirler angle, the
effects of equivalent ratio and  the effects of
temperature of air inlet on combustion. The obtained

numerical results, such as axial-velocity, temperature,

emission and combustion efficiency, have good
agreement with experimental results of other
researches.

The results show that, the center recirculation zone
is expended and combustion is improved when swirl
angle is increased. For the effects of equivalent ratio,
temperature of combustion and NO, are increased
when equivalent ratio decreases far from 1 and are
decreased when equivalent ratio increases far form 1.
When air temperature is increased, mixing rate and
combustion are improved. The results obtained from
the numerical simulation are very benefit for design of

high efficiency and low-emission burners.
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Abstract

The thesis presents structural analysis, at normal
operation, of an uncooled radial-inflow turbine
currently under development for a 100 kW micro gas
turbine generator. The structural analysis of a designed
radial-inflow turbine impeller (bored) was separated to
three load cases for investigation and understanding.
The first load case considers a simple centrifugal load
only. The second load case combines the steady state
thermal and centrifugal load. The third load case is the
combining of centrifugal load, thermal load and
aerodynamic load. Each load case was simulated using
different simulation approach for the prediction. The
first load case was simulated using FEM for the
The

simulated using FEM in the prediction of the steady

structural  analysis. second load case was
state thermal (simplified) and the structural analysis.
The third load case was simulated using a coupled
CFD-FEM

Structure Interaction (FSI).

simulation or one-way coupled Fluid-

All load cases results indicated that peak stress in
the impeller is dominated by the centrifugal load.
Besides, an accuracy of the temperature distribution
predicted by the simplified method in the second load
case can provide accurate information for quick
investigation of the peak stress level and the tip

displacement level of the impeller. However, gas



bending load adds stress to the blade root and the
accurate heat transfer prediction shall be obtained to
improve engine life.

The designed radial-inflow turbine impeller finally was
modified to reduce maximum von Mises stress at axial
bore surface of the impeller. The cause of the maximum
von Mises stress is a very high tangential stress at the
bore surface. Since changing disk size is not expected at
present, the axial bore finally was reformed to solid and
the very high tangential stress at the bore surface was
eliminated. Even though adding impeller material caused
increasing radial stress, maximum von Mises stress was
substantially decreased as expected. Moreover, the back
side of the impeller was also undercut to reduce the
maximum von Mises stress and the weight of the

impeller. The modified impeller (solid) has the total

weight of 3.07 kg . Creep life prediction of the modified

impeller indicates that temperature at the core region

should be kept under 770 Kor 497 OC’co achieve
100,000 hours operating time without creep damage, but
margin of safety of the modified impeller is lower than
expected therefore, other candidate materials should be
considered. The modified impeller will be considered
with other conditions for advanced improvement at the

next design stage.
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Smooth

This research report presents the study of the
impact and penetration mechanism of ballistic onto
the layered metallic plates using the finite element
method. Standard firing test level 3A according to NUJ
was conducted. The computation results showed a
good agreement with the firing test results in terms of
plate indentation and deformation.

The numerical model using the smooth particle
hydrodynamics (SPH) technique applied studying the
the

hypervelocity projectile in the ceramic/ metallic armor

penetration and damage mechanism  of

system is presented. Additionally, the validation
between the experimental and computational results
is made in order to check the reliability of the model.
The

numerical models are great benefit for the design of an

information and results obtained from the

effective personal amour.
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Smart Grid is the term coiled as the Electricity Grid
with integrated information technologies including
telecommunications, database, and etc. Thus, several
new components of the smart grid are proposed. The
system and the method of acquiring energy usage data
from smart electricity meter or smart meter in short
using wireless communication technologies. Therefore,
refers to a baseline system to remotely acquire
necessary data from end-point users, to collect the
data to a centralized database, and to provide further
services defined in Smart Grid services based on the
database. Communications between the smart meters
and the database are, therefore, paramount important
in securing the flowing data to prevent attacks on
privacy data and frauds, for example. In this research,
we present the AES encryption coprocessor for low-
with  FPGA

implementation to secure the privacy data. This will

power  wireless communication
help the main processor encrypt the data. The
proposed design considers the self-usage energy to be
very low by using the Dynamic Clock Management
technique to suitable for low power. The result of
synthesis and power measurement shown that the
higher encryption rate, encryption key level and total
size of the design will increase the energy usage. Our
designed has shown the possibility of implementing on

low-power wireless communication standard.
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Dead-Time effect is unavoidable in inverter-driven
PMSM drive. However , the reduction of its effect is
This

compensation technique using a vectorial disturbance

possible. thesis investigates a dead-time

estimator. In this technique , the dead-time effect is
viewed as a disturbance voltage acting at the inverter
output. The estimator determines the disturbance
voltages using simple vector operations. The estimated
disturbance voltages are then added to the current
control loop to compensate the dead-time effect. The
study is carried out by computer simulation using the
parameters of the real system to show the effectiveness
of the technique. The disturbance voltage estimator is
then implemented on a DSP board. It is observed from
the experimental results that the distortion of the stator
currents is reduced when the proposed compensation

scheme is applied.
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This thesis proposes a health index method to
determine the physical condition of high voltage
power transformers. This evaluation technique can be
used for maintenance planning in an appropriate way
and help reduce undesirable direct and indirect
impacts on power transformer failure. The proposed
health index of power transformer is obtained from the
test results of annual preventive maintenance activities
in which many contents are investigated in detail such
as oil quality test, dissolved gas analysis (DGA), load
history, age, power factor and general inspection
condition. These associated individual scores will then
be weighted by Analysis Hierarchy Process (AHP) to
form the final health index. The proposed method has
been tested with some of the power transformers in
Metropolitan Electricity Authority (MEA)" system. The
study results indicate the health index is able to
adequately capture the practical condition of the
power transformers, thus providing a useful guideline

for preventive maintenance policies of MEA.
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This thesis present an asynchronous generator (also
known as R-X) model of grid-connected wind turbine
The

impedance (also known as R-X) model can be merged

applied for power system state estimation.
into the conventional state estimation algorithm to
accommodate the extended Jacobian matrix structure
to account for the buses where the wind farms are
connected. A pseudo measurement technique s
the
number of real-time and virtual measurements is less
In addition, the

methodology is able to handle a case where real-time

proposed to effectively solve a system where

than the number of state variables.

telemeters are unrelated with the state variables, which
could lead to numerical instability in the calculation
process.

Because the uncertainty of weather forecast causes
the pseudo measurement erroneous, the miscalculated
state variables are unavoidably obtained. To tackle this
problem, the reallocation method was developed
based on the weight least squares method to minimize
the and fit
measurements. All presented methods were tested with
the standard IEEE 14-bus system with the different

number of wind turbines, wind speeds, locations and

sum of squares of error real-time

installed capacities. The study results reveal that the
calculated state variables are satisfactorily close to
those calculated directly from the conventional power
flow methods.
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This thesis presents solution techniques to solve the
problem of fault locations in transmission systems, where
encountering an outage in the system, the associated
control center needs to identify the fault location
correctly in order to isolate the fault from the healthy
part as fast as possible.

This first solution is based on a multi layer perception
artificial neural network(ANN) with back propagation
supervised leaming to identify the fault location with the
signal information of magnitude and angle profiles of the
current waveforms. This solution applies the ANN for line
protection by simulating fault with several conditions, for
example fault type, impedance fault, fault distance,
multiple faults. The result will then be used to train the
ANN. The developed methodology is tested on the 115
KV transmission system of Metropolitan Electricity
Authority (MEA) with a high accuracy of fault location.

The layer
perception ANN with back propagation supervised
learning and a symmetrical component based method to

second alternative employs a multi

identify the fault location with the signal information of
magnitude and angle profiles of the current and voltage
waveforms. This method can identify and locate fault
without the requirement of line parameters. The
efficiency of the method is confirmed by a practical 69 kv
transmission system of MEA. In addition, the proposed
method is capable of detecting a high impedance fault
which, in general, is extremely difficult to differentiate as
its magnitude is comparable to that of the load current.

Due to the complex nature of a power system, the
relays may malfunction and disconnect healthy parts of
the system. To take into account this problem, an expert
system with fuzzy relation is applied to check the
operation of relays and circuit breakers to calculate the
boundary of fault location. The results show that not
only can a faulted component be precisely indentified
but also the problem of loss of alarm data in relays can
be solved, thus helping the system operator and dispatch
team to efficiently restore the system in MEA.



o) D wensty lyenn Narmne Mr.Woratut Chaiyakun
oS nsUszenAduIesnesAand A islauuud  Thesis Title Application of Inverter Class D
wieldlunszuauniswanaan Resonant for Plasma Process
I : Amnssulnin Field Major Flectrical Engineering
WMneaewplUlaE nszaeund Iz uATvile King Mongkut’s University of
Technology North Bangkok
fmyveng : feierans1a1sd asidug Arsuna Thesis Advisors : Asst.Prof.Dr.Pisit Liutanakul
Ynsfinen : 2555 Academic Year : 2012
UVARED Abstract

nandeuiiduuisuuiiuitvesaniidesnisdeisnis
atawmessadunidsluitnsdfyildlugnamnssudede
n1suenernouvefiivatnenes wu frwersnou (A 1Ju
leveunazdidnnsou (leesluwdy) Fsannsavinlilaeldisas
Funwanaundisinszuailadduledanuigsdouluiinieandou
alninoi3e 29958uneiweiaaia & lakuuduuuaynsu-
YUY gﬂﬁwLauasluiwmﬁwuéﬁé’wm&gmamaaﬁwﬂszﬁw%mwﬁ
gefinssuaileddulodnnudgs @nnndn 70% # 100-500 Sas)
29sannsaviaulugiunsyiuvesnsaindiusadiugud
(zvs) arwiislouund (10) aedidhnienudaioed (1)
agalshinny wanawangludgyanievesszuvadnnessdl
Tasvadsiiianududounianienin fadu wuusiasus
Tnaawanauegrsiesgninunld wieuiatunuudiassues
niiauUasduiiuaudidnguuugauad wnAaluniseanwuugn
vilvdsalaeinds susenvesyaduuuuil 194.9 Yad uagdl
AUsEAnSAd 773%  finufiedng 100ATalBsnd nns
naaesnsindouauutlaensadamessagnyinaegldaniie
finwarsnowdufiwalanes nanismaaesliuanlifdiuii
annsandeviiduunsveslnmideuasuuiuianioure s
wiaunsle

_31-

Thin film sputtering on the desired substrate is one
of an industrial application that needs to split atoms of
sputter gas, such as Argon (Ar), to ions and electrons.
This can be done by plasma driven circuit that delivers
a high frequency sinusoidal current waveform to the
sputtering machine.
(more than 70% at 100-500 W) with high frequency

sinusoidal current waveform, this paper presents an

For the reason of high efficiency

application of half-bridge class D series-parallel

resonant inverter for plasma-driven circuit. In order

that the inverter can operate at zero voltage turn-on

switches (2VS), the resonant frequency (fo) of
resonant tank is set below switching frequency (f).
However, the vacuumed chamber of sputtering system
has a complicated physical structure, so that a simply
load model is used together with an ideal model of
matching impedance transformer. The design concept
is realized by 1949 W of prototype with 77.3% of
efficiency at 100 kHz switching frequency. Under
environment of Argon gas, the experimental results
verify that the prototype can sputter thin film of

material target; which here is Titanium, on glass slide.
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Abstract

One major component of the wireless communication
systems that allows the sender and the receiver to
communicate is the transmission power. For the most of
wireless communication module, the transmission power is
configurable by applying a special command. This method
is a persistent configuration but in wireless sensor network
applications, the sensor nodes are installed in various
distances and environments which require a different
transmission power. The transmission power adjustment
affects the overall performance. The exorbitant configured
transmission power increases the power consumption of
the sensor node. On the other hand, the communication
performance will be decreased when the configured
transmission power is too low. This paper proposes the
transmission  power adjustment method. The client’s
transmission power will be adjusted once it receives the
adjusting commmand from the base station in order to the
power consumption and communication performance

according to experimental distance.
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Abstract

During the past decade, cars have become more
important in daily life. The great number of vehicles in
the present day leads to the performance of security
system and traffic control system decreased. The most
efficient way to solve these problems is to use CCTV
(Close Circuit Television) for remotely monitoring and
detecting intruder or criminal activities on any
The identify

characterize of the car is from the license plate that is

premises. most effective way to
captured on CCTV. This has led to a license plate
recognition system (LPR).However, the disadvantages of
LPR technique are: the system can offer wrong
information about license plate when the image come
in degraded version, the system requires substantial
memory to store license plate information; and the
system requires ample time for processing. To increase
the performance of LPR system, the license plate
image will preprocessing to increase image quality

before identify car license plate by LPR.

The purpose of this research is to develop the
that
combined partition based weighted sum (PWS) filtering

algorithm implement in  preprocessing by
technique with two-dimensional principal component
analysis (2DPCA) algorithm. The experimental results
proved that the proposed algorithm can restore the
image from a degraded version, using less time in

processing and requiring less memory.
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Abstract

Load shedding during inadequate generation is one of the most
imnportant issues in operational planning to maintain the stability of
overall system and keep the system in nomal state. Load
shedding is therefore necessary for electric power utilities to prevent
undesirable phenomena such as generator outage, transmission
line failure or loss of any other key system component. As a resullt,
such events may cause overload to transmission lines and could

lead to cascade outages and then wide-area blackout.

In this thesis, an optimal load shedding approach is presented
which is able to identify proper load shedding with the information
of feeder loads. The optimal load shedding approach based on
fuzzy membership functions and an adaptive particde swam
optimization algorithm is presented with a case study of inadequate
generation during emergency situations due to loss of major
generators. The proposed methodology was tested on a 4-bus
system, the standard IEEE 14-bus system and a 151-bus system.
The study results indicate that adaptive particle swarm optimization
is fast in computation time and can effidently provide an optimal
load shedding scheme which is readily useful for the system
operators for realime dedsion making. In addition, the hybrid
fuzzy-particde  swa€n method shows a good  convergence

characteristic.
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This thesis presents the analysis, design, simulation,
construction and testing of the line side converter
using with squirrel cage induction generator for wind
turbine. To control bidirectional power flow between
the DC bus and the grid. And can work both in normal
conditions and under voltage sags. The purposes of
this system are as follows: to regulate the DC bus
voltage, to regulate the active power, to maintain input
current as sinusoidal and to control the flow of energy
back into the system continuously. The purpose
converter system is used the technique of vector
control both the positive and negative components or
may be referred to as dual current control techniques.
In addition, it can also work under fault ride trough
framework in connection with the distribution of wind
turbine system under voltage sag of the Federal
Republic of Germany. By using MATLAB to simulate
and test of the purpose converter system (Rated at 5
kw  with 650 V DC bus

implementation with squirrel cage induction generator,

voltage) coordinates
wind turbine simulator and voltage sags generator.
The test results can confirm is a control system
designed to work as intended with robust to changes
in the voltage sags reduced to 30 percent and can be
consistent with the practices in connection with the

grid of wind turbines as well.
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Electrocardiogram (ECG) generated by an electrical
physiological device, called as electrocardiograph, is
used to investigate and diagnose for analyze the
electrical signal of the heart. However, the noise from
the movement such as running known as motion
artifact noise which is difficult to filter out of the ECG
during the stress test. The noise from motion artifacts
corrupts the desired signal and thus reduces the
reliability of stress test results. This research aims to
demonstrate a reduction of motion artifact for wireless
three-lead ECG device

improve the investigate in ECG stress tests. The ECG

using microcontroller to

signals are obtained by the device, and the motion
artifact noise is filtered by using the adaptive filter
based on Least Mean Square (LMS) algorithm. An
accelerometer are attached to the subject and used as
a sensor to provide motion data to create a reference
signal for noise cancellation to get the desired ECG
signal using Labview. The result of the adaptive
filtering has shown some improvement on the stress
test ECG signal with reduce amplitude of signal at 2 dB
and have some delay of calculation which depend on

the subject.
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Nowadays, battery is an indispensable part in many
kinds of energy storage system. In order to sustain high
performance, maintenance schedule should be well
defined, together with appropriate monitoring methods.
The useful warning sign of hidden troubles that will affect
battery performance is an increasing of internal resistance.
In lead-acid battery, there are many causes lead to
increasing of internal resistance such as improper
methods of battery charging, Hard Sulfation reactions,
corrosion of metal plates, etc. High internal resistance is
the trigger point to replace the new battery; so that, the
measuring of battery resistance is very useful to monitor

the stationary batteries.

This dissertation proposes a method to monitor an
internal resistance of the lead-acid battery. The technique
is based on direct feeding of small amplitude of
sinusoidal current. Moreover, the conventional methods,
ie. DC load

spectroscopy are also studied. Then, the experimental

and  electrochemical impedance
results of all methods are compared. Referring to the
experimental results of the proposed method; the proper
frequency of sinusoidal current for impedance testing is
1,000 Hz that gives the value of internal impedance close
to the manufacturer’s datasheet. The study shows that
the proposed method has enough reliability to monitor

internal impedance of lead-acid battery.
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problems which has the direct effect and causes
damage not only to population health, but also to the
natural biological communities. The majority of water
pollution causes include a sewage treatment plant,
city storm drain or factory, which release the
bodies

treatment to remove harmful compounds such as

pollutants into water without adequate
lead, mercury, cadmium and cyanide The operation
process will start from sensor node receive the
information from Dissolved Oxygen sensor in which at
the same time contains the temperature sensor. After
that the information will be delivered to the control
station which sends information to a database that can
utilize report the result on a website. The control
station can record the information onto SD Card to
backup the information in case of any technical
problems. A notification can be delivered to a person
in charge if the system has any problem concerning to
the quality of water. For example, if the dissolved
oxygen value is less than 2mg/L, the system will notify

the user in order to find a solution later on.
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Abstract
The electricity demand in Thailand has

continuously increasing due to economic and social

been

growth in industrial, business, and household sectors.
Therefore, in perspective of power system operation, the
system operators always face a challenging task to match
generation and this rising demand in real-time situation.
However, since all system components are not perfectly
reliable, it is possible that there are unanticipated events
that fail power plants to generate power or transmission
lines to deliver power to customers. The amount of
demand and supply becomes unbalanced, which will
cause the system frequency to oscillate and drop below
the allowable threshold. The generation and distribution
system operators have to solve this harmful problem and
recover the system as quickly as possible. The most
common method to restore the system is to reduce
energy consumption so that the frequency remains within
the predefined range.

This thesis proposes a method to control the system-
wide frequency in emergency situations. The method
employs a genetic search algorithm and fuzzy
optimization for optimal load shedding scheme with the
information of the number of customers, the customer
loads and their priority in individual distribution lines, and
the established system frequency-MW relationship. The
study results show that the proposed method is very
useful to help the system operators to retain stability
while minimizing the affected customers and economic

impacts cause by power outage.
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The necessity of electric power source that can
emulate voltage and current curve (V- curve) of
renewable electric power source is more and more
required in the research area. This is because the
special techniques of control cannot be realized
without any test before adapt to the real world
applications. This thesis investigates a guide to design
a photovoltaic (PV) simulator using a classical dc/dc
buck converter as a power stage that is operated in
continuous conduction inductor current mode (CCM).
In  this the digital R-S-T controller (The

polynomial control technique) is applied to

work,

characterize the converter’s inductor current, so the
converter can emulate accurately the V-I curve of
photovoltaic array even though any under partial
shading condition.  Details of photovoltaic array’s
model; preparing the template lookup table of current
loop command signal, is investigated. The proposed
control technique is realized by the FiO boards
RapidSTM32  blockset.

confirm that the PV simulator can emulate well its

The experimental results

template with good dynamic and performance.
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Propositional satisfiability problem (SAT) is of central
importance in the areas of computer science and
engineering such as artificial intelligence, computer
security, hardware design and verification. SAT is an NP-
complete decision problem that involves finding a
binary assignment to variables that makes a Boolean
expression evaluate to “TRUE”. SAT algorithms have
been a well-established area of research. Numerous
search algorithms for solving SAT exist with varying degrees of
completeness and complexity. A class of SAT algorithms based
on stochastic search (eg. WalkSAT) is generally easier to
implement than backtracking search procedures such as DPLL.
It has been shown that, in some cases, stochastic searches are
even more effective in solving large satisfiability problems.

As parallel computing platforms are becoming more
penvasive, the performance of numerous sequential algorithms
has been shown to increase by leaps and bounds when they
are adapted for parallel computing environments. Even though
SAT algorithms are traditionally designed and implemented for
sequential execution, a body of research has and continues to
be devoted to improving the performance of search
procedures through parallelization.

Boolean constraint propagation (BCP) is considered to be
the crux of DPLL algorithm since it is the part in which the
algorithm spends most of its execution time. During BCP, the
algorithm  propagates a “decision” (values of selected
variables) and attempts to make an implication on the values
of the rest of the variables. Parallelization of backtracking
search procedures mainly focuses on finding BCP computations
that can be performed concurrently. It can be seen that a
parallelized implementation of a SAT algorithm may achieve
speed up only in certain classes of satisfiability problems.

The goal of this research is to explore the tradeoffs between
two most ubiquitous parallel computing approaches,
multiprocessor (MP) and MPI, are explored when they are used
to implement complete backtracking search procedures like
DPLL. Experiment results show that MP-based SAT solver has
lower total runtime than mcSAT. However, the analysis reveals
that our MPHbased solver spends less time in the actual
computations than the MP-based solver in most of 90 CNFs

used on computer and 718 CNFs used on cluster.
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This thesis presents a 5kW zero voltage switch space
vector modulation (ZVS-SVM) controlled three-phase
boost converter. The power circuits consists of all
power electronic switches are seven. A power circuit of
the conventional is six switches three phase boost
rectifier and combine the active clamp branch. A
branch composed of an active switch, a resonant
inductor and a clamping capacitor. This proposed
converter used the control techniques to active clamp
then the main switch (within the conventional three
phase boost rectify) can be turned on under zero
voltage condition. This proposed converter is called a
zero voltage switch space vector modulation (ZVS-
SVM) controlled three-phase boost converter. The
system has unity power factor, low total harmonic
distortion, switching loss is reduced and constant
output. This thesis comparing performance between
conventional three phase boost rectifier and zero
voltage switch space vector modulation controlled
three-phase boost rectifier load 5 kW and the test
results can be confirmed system has unity power
factor, low total harmonic distortion, switching loss is
reduced and a constant output voltage (650 V).
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Abstract

In this thesis, an idea of dc-to-dc boost converter,
together with RLC series resonant circuit, operates as a
Ramp Impulse Voltage Generator for testing Gas Tube
[GTA] or [GDT] is
presented. In order to comply with the standard IEEE
Std C62.31-2006, 5 levels of ramp voltage [V/s]; i.e.,
100 V/us, 500 V/us at 600 V4. peak value, and 1 kV/us,
5 kV/us, 10 kV/ps at 1.2 kV,. peak value are generated

Arrester Gas Discharge Tube

that is sufficient for testing the impulse spark-over
voltage of GTA breakdown. The proposed generator,
for building HVDC states, can reduce the complexity of
the states operation and also the number of power
switches. Moreover, the proposed circuit is proper to
use with a low DC voltage power source (24Vy) so that

it is suitable to function as a handheld apparatus.



o) Cweduse geenyian Narmne Mr.Watchara Thitayanuwat
oS NN598NLULLAYES199ATNATBLUA Thesis Title Design and Implementation of Fly-
slouuudaounesinesdmiuisiiay back Resonant Converter for 2kW
U9 2 Aladingd Wind Turbine Generator
AU : Aenssulni Field Major Electrical Engineering
WMneaewAlUlaE nszaeund Iz uATVile King Mongkut’s University of
Technology North Bangkok
ﬁlﬁﬂ‘lﬂﬁwmﬁwuﬁ‘: 509ANEN5191580 A3 0aden Leundl Thesis Advisors  : Assoc.Prof.Dr.Bunlung Neammanee
Ynsfinen : 2555 Academic Year : 2012
UVARED Abstract

neninusildiaueniseonuuuLaradaesansun
Slowuudrounesnesdmiuiiuaauin 2 dlatad ned
Wu1sanguuAnauIesinasliinsadndu sz us i uaud
AIENNTAT19399TUeA-TLs LT UUD UaTAIUANNITINNIUINTT
Ingldinaliadsn1sArvauaunIeiaduuutiiaingn
Farunsd sﬁ’ﬂﬁy’uﬁqmmﬁaammquyl,ﬁaﬁumzaimﬁl,ﬂ?au
annranldihnszuaduihnssuanazdanalilssansanees
21398 Tnesasneuosinosiivnaueiiasthluussgndld
Tuszuuslasiundsuay deimdnfisnssduusesulai
nszuanss (wserulihdildannedesssudaluiidiuicesses
nsvuadundusuulalenu3ag) Tﬁﬁl,mﬁuﬁqqgﬁu Wil
donndasiuaufeanIsvesasduesnesivintifiass
wseulninszuaaduiiiodousessuusivung Feuadwsiile
IINNITNAOUNITVINIUIRIABULIBS MBS TN Laue n1eld
Lﬁ@ﬂ%ﬂﬁﬂﬁﬁ@yLLiqﬁuLmMmmﬁ (550 Thaddd) wveued
masliiednauazusadudunn 30 89 140 13adAd)
Wasuwlas fudulsiniesaunsasesunmsivasunlames
wsssuBunadutdaande (munzdmsuuszendldauiuiaiu
aueg1989) WAEN1IYNUTDTENTEIndUMELIIRUAUY
o (@9aviliuseansnineed19asgedu) uenaniy

v
U o a

lassasivensaslidudeu (unsaldes)  Bnviadainisuen
nfiumalaiii

This thesis presents the design and implementation
of fly-back resonant converter for 2kW wind turbine
generator. This converter is development of the fly-back
converter with zero voltage switched (ZVS) using the
resonance created by an L-C resonant circuit and the
control strategy is fixed-off-time PWM control. Therefore,
zero-voltage switching could increase the efficiency of
the proposed converter by reducing the turn-on
switching loss. By this proposed converter created for
application to the wind turbine system its intermediate
DC/DC converter stage for boost the DC voltage (the
energy produced from the wind turbine is converted the
3 phase voltage to the DC voltage using a diode bridge
rectifier) to match with the grid connected converter.
From the experimentation result under condition are
controlled the output voltage (regulate 550Vp) when
the output power and input voltage (40-140V) are
varied. Experimentation result are conform together
which this converter support a wide input voltage range
(proper with application to wind turbine) and the
proposed converter can operate by the IGBT turn-on
switching with zero voltage (soft switching technique
resulting to higher efficiency) besides the simple

structure (used a few devices) and isolation.
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rayleigh proposed pulse, rectangular proposed pulse
and triangular proposed pulse. We assume that the
frequency bans of the proposed pulse are separate
into two subbands 3.1-6.85 GHz and 6.86-10.6 GHz.
The proposed pulses not only have power spectral
density (PSD) complied with Federal Communication
Commission (FCC), but also have low time of arrival
(TOA) estimation error. In the TOA estimation, we use
the maximum energy selection technique (MES) for

finding TOA estimation value.
results, we

In  the simulation the

performance of root mean square error (RMSE) of TOA

compare

estimation between three proposed pulses and two
ultra-wideband pulses such as the power optimized
pulse and the jitter optimized pulse. Simulation results
show that the performance of the three proposed

pulses are better than the previous pulses.
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This thesis proposes a compact multiband bandjpass filter based
on microstrip structure using overlap coupling of step-impedance
with interdigital capaditor resonators. The fabricated filter has been
operated at first, second and third resonances of 1.8 GHz, 3.7 GHz
and 52 GHz, respectively for applications of GSM, WIMAX and
WLAN systems.
connected with cross coupling technique, the frequency response

By taking four interdigital capaditor resonators

is better. From comparison results of overlap coupling  cross
coupling fitter has seen the insertion loss at the second and the
third harmonics lower to be approximately -3 dB and
return loss less than -10 dB. Not only the filter size is reduced
but also the second and the third hammonics can be controlled as
desired.  All of bandpass filters have been confirmed for their

accuracy by simulation with IE3D program and measurement.
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generator which can independent control between
magnitude and phase voltage. The three phase sags
and swells generator consists of three main parts: 1)
three series converters, each converter used to control
the magnitude and phase angle of the voltage in each
phase, resulting in the independently control, 2) a
parallel converter connected between the grid and the
DC buses of the series converters for regulated the DC-
bus voltage and 3) three series transformers connected
between each series converters and the load for
isolation. While the system is running in the sags
operation, the parallel converter will work in inverting
mode (return energy to the grid) and when the system
is running in the swell operation, parallel converter
work will working in the rectifying mode (received
energy from the grid). The purposed three phase sags
and swells generator can restore the energy to the grid
and independent control between magnitude and
phase voltage, these make the performance of the
purpose system is higher than the convention sags and
swells generator. By taking advantages of three phase
sags and swells generator is able to test the durability
of the equipments or electric appliances when sags
and swells due to fault or short-circuit fault in power
distribution system.

Thesis was construct a three phase sags and swells
generator and test in both sags and swell operations.
For sags operation, the test are perform in server cases
such as the single phase and three phase voltage sags
at 50 percent with the voltage are in phase and phase
shift. For swell operation, the testes are performing in
server cases such as the single phase and three phase
voltage swell at 150 percent with the voltage are in
phase and phase shift. The experimental results clearly
show that a three phase sags and swells generator can

be achieved by the design.
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This thesis mentions the result of the study of
breakdown voltage on 50% negative breakdown
impulse voltage of Nitrogen and Carbon dioxide at
electrode Sphere-plane. Sphere radius of 2.5, 5.0,
10.0, 15.0 and 20.0 mm., gap distance of 2.5, 5.0, 7.5,
10.0, 15.0 and 20.0 mm., pressure of 0.5 to 1.0 bar
under negative lightning impulse voltage. According to
the results, the regression of breakdown voltage of
Carbon dioxide is higher than the regression of
breakdown voltage of Nitrogen at all gap and pressure
conditions. According to the results, the trend line of
breakdown voltage of N, and CO, is increased with
increasing radius electrode of 4-8 time. Finally, the
investigations in every cases show that the increase of
pressure is the most important factor to rise the
breakdown voltage of the gases, following by the gas

type and the radius of electrode, respectively.
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This article presents the studies on the trend line of
the voltage-time characteristics of suspension insulators
under lightning impulse voltage for both positive and
negative polarities. The voltage-time characteristics,
provided in this work, show that with faster rise time of
lishtning impulse voltage, the breakdown voltage is
increases but the breakdown time becomes shorter.
For suspension insulators class 52-1, the positive
breakdown voltage is higher than the negative one. For
class 52-2, 52-3 and 52-4 the negative breakdown
voltage is higher than the positive one. In addition, for
class 52-5 and 52-8, the positive and negative trend

lines intersect with each other at one point.
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Abstract

The computer network is considered as a basic
infrastructure that supports many aspects of modern
society. Conventional dissemination of information and
knowledge has been radical reshaped by computer
networks which benefits entire levels of the education
system. The royal thai government has recognized the
importance of research and education networks and
invested large amounts investments in the network
systems, the UNiNet2, which was
September 2012. In the maintaining and operation of the
UniNet2, the system operators requires guideline as well as

commissions  in

operating parameters in different operating conditions. In
this thesis, we studied the simulation model based on
OPNET software to mimic the UniNet2. The network
topology and equipment parameters were modeled in the
OPNET. A large set of simulation cases were run under
different workload to obtain systematic guideline of the
operation of the UniNet2. We show the simulation results
to investigate capacities of the last mile links. The number
of users of 40, 400, and 5,000 are suggested for 10 Mbps,
100 Mbps and 1 Gbps, respectively. The second simulation
case includes video streaming traffic which reduces the
number of users to a certain level of service agreement of
50% when approximately half of the users simultaneously
subscribed to video streaming, such as YouTube. One
important simulation result from this work is the simulation
We simulated 112,405
concurrent users, 10% of the number of people in the

of network core utilization.

entire education system in the northern part of Thailand,
and collected utilization information at the backbone. We
found that the utilization of 50 Gbps links is at the
maximum of 16% which means that the network capacity
should be able to coup with bandwidth demands in the
next couples of years. For the big data transfer between
backbone node, the parallel file transfer using grid ftp and
HADOOP file system is also proposed in this work. The
peak bandwidth of 7.5 Gbps from 8 parallel file transfer
machines can be achieved from the simulation results. The
simulation model and the systematic presentation of
simulation results in this work can be used as the guideline
operating and capacity planning of the UniNet2.
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Gas turbine power plants have been playing an
important role for electricity production around the
world. Especially in Thailand, many of gas turbines
have been used to drive the generators; these
generating units, therefore, often face sudden changes
in load with various conditions, particularly during peak
and off peak periods. These changing conditions of
electrical system load will affect the operation of gas
turbines, and therefore a study of the gas turbine
system in various conditions with the investigation of
their dynamic response becomes essential for the
plant crew to understand the operation and control of
the power plant. This knowledge is also useful for an
effective design and construction of new power plants
in the system.

This thesis presents a stability study of the dynamic
responses of single shaft heavy duty eas turbines,
which are used to drive the generators under load-
changing conditions in the grid. Gas turbine models
were developed with a number of control modules for
a stability simulation. The study results in case studies
indicate that the dynamic responses of the developed
gas turbine models are close to the actual behavior
recorded from a field test. It is expected in the future
that this research could be served as a guideline for

stability study of power plants in Thailand.
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Transport

The traffic and transportation system can be
considered as an important part of living, business, and
industry.  With increasing numbers of vehicles on
roads, the vehicle density could increase the traffic
accident rate. The Intelligent Transport System (ITS)
has been developed to improve the traditional
transportation paradigm by integrating the Information
and Communication Technology. With ITS, we can
exchange information between vehicles, roads,
information centers, and even drivers. The objective of
this research is to improve the driving safety by giving
the information of incidents from other vehicles in
front of the driving vehicle. The improvement is done
by broadcasting an early warning message to the driver
in cases of incidents such as the sudden braking or
lane changing, the obstructive objects, e.g. stopped
vehicles, on the curve, or on the blind spot ahead.
These warning messages are delivered to the incoming
vehicles and inform drivers by the use of wireless short
range communication in a proper period such that

drivers have more time to stop the vehicle.
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This research is aimed at the development of the
body balancing of the unmanned two-wheeled bicycle.
The bicycle moves and balances itself by using the
force due to the centrifugal force to perform maneuvers
of the front wheel incurring a curve movement that
produces the centrifugal force to drive the bicycle in the
opposite tilt direction and finally in the balancing
position. This research implements the sensing system
using accelerometer and gyroscope that detects the
status of the bicycle used by our proposed processing
and controlling system to calculate the angle of the
handlebars and the wheel speed. As a result, our
unmanned two-wheeled bicycle can balance itself while
moving at a typical speed by finding the optimal values
of the handlebars turning degree and the wheel speed.
Both values are relatively mathematical model and can
be calculated efficiently and implementable on typical

embedded systems.
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Abstract

This thesis presents a multiband antenna with
double Y-shape andmodified ground plane with square
reflector. The proposed antenna is fed by microstrip
transmission line. By using the multi-resonators, the
different dimensions of both Y-shape resonators on the
radiating patch can generate each of resonant
frequency. Moreover, the modified ground plane with
Y-shape geometry can improve impedance matching
the

Comparison results of the proposed antenna between

and performances of proposed  antenna.
simulation and measurement agree well. Thereafter, a
multiband antenna on the rectangular reflector for
enhancing gain and bandwidth is achieved. In addition,
the prototype antenna can operate and cover the

Global ~ System for  Mobile
(GSM900),  Digital ~ Communication
System (DCS1800), Personal Communication System
(PCS1900), Mobile
System (UMTS 2000), WCDMA2100, Wireless Local Area
(WLAN [EEE 802.11b/g) and Worldwide
Interoperability ~ for (WIMAX).

Additionally, the antenna has omni-directional patterns

applications  of
Communication

Universal Telecommunication
Network
Microwave  Access

at all operating frequency bands. The proposed

antenna has shown excess 2 dBi gain.
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This thesis presents the applications of magneto-
dielectric metasubstrates (MDMs)onmicrostrip antennas.
The MDMs are a subgroup of metamaterials, which are
engineered to provide desirable dielectric and magnetic
properties not seen in natural materials. To realize
MDMs with miniaturized unit cells, new three inclusions
based on spiral loop are introduced, analyzed and
experimental characterization. The new unit cell can be
designed to give the desired magnetic properties and
have advantages of miniaturization, low-cost and easier
to fabricate. A comprehensive study is presented on the
of MDMs for the application of
miniaturized  microstrip  antennas,  which
significantly reduced 32%, 34%, and 53% compared with
the microstrip antennas on the air substrate for MDM 1,
MDM 2, and MDM 3 respectively. Measured results of
the miniature antennas show impedance bandwidth of
4.87%, 5%, and 4.6% with the boresight gain of 6.1, 7.7,
and 4.7 dBi at 2.05, 2, and 1.5 GHz, respectively. Good

agreement between the experimental and numerical

performance
can be

simulation results is obtained.
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