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Abstract

This research aims to study the effect of one-step small stain annealing process to enhance the length
fraction of special grain boundary (Fg,) in 316L austenitic stainless steel. Special grain boundaries were
defined by low sigma value (23-2.27) and their length fraction in the materials was evaluated by
embedded software of SEM equipped with EBSD capability. Brandon’s criterion was employed to
distinguish type of grain boundary according to Coincident Site Lattice (CSL) model. The result indicated
that 3% pre-strain followed by 1000°C annealing gave a possible increment of F, from 23.6 to 34.5%.
Even though the increment was not satisfactory when compared to other publications this work proposed a
possibility to implement FEM simulation to assess the influence of plastic strain variation across the cross
section area of the deformed samples to the distribution of Grain boundary character distribution (GBCD).

Keywords : Grain boundary engineering, Coincident Site Lattice, Thermomechanical-process, SS316L
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Synthesis of Carbon Nanotubes on Carbon Fibers.
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Abstract

This article aims to review the literature on the synthesis of carbon nanotubes on carbon fibers
(CNTSs/CF) by various methods such as chemical vapor deposition, thermal chemical vapor deposition,
electrophoretic deposition, flame synthesis, grafting carbon nanotube onto carbon fiber by use of
dendrimer etc. Each method used in the synthesis of the above, it shows the effect of the growth of carbon
nanotubes on carbon fiber. For example, formation, characteristics, and the length of the carbon
nanotubes.

Keywords : Carbon fiber reinforced composites, Nano composite, Nano material, Synthesis
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Abstract

Currently the industry is continuing to grow,the development of eco-industrial town is necessary to
sustainably and beneficially coexist among industries and nearby communities.This research aims to
provide a framework to identify suitable areas for the development of ecoindustrial Town using
Geographic Information Systems (GIS)with seven decision criteria. These criteria includingindustrial
density, degree of industrial cluster, accessing to green and recreation area, areas with degree of
complaints, accessing to main roads, number of factory certified by environmental standards, and areas
with natural disastersrisk are ranked byrating scale. Subsequently, data obtained from targeted industrial
area are analyzed usingageographic information software. It was found that a selected industrial area in
Samutprakarn province can be categorized and prioritized to foursub-areas.The most suitable area
accounted for 2,063Rai. This area should be developed first to attain ecoindustrial town standard.

Keywords : AreaSelection, Ecolndustrial Town, Geographic Information System (GIS)
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Abstract

The objective of this research was to study influence of wood species and thickness sizes on
mechanical and physical properties of binderless particleboard. The materials were manufactured into
sample particleboards that have an average density 0.8 gram per centimeter’ by using a hot press machine.
According to the testing results, the binderless particleboard produced from rubberwood flour (RWF) gave
higher internal bond strength, modulus of rupture, water absorption and thickness swelling than the
particleboard produced from oil palm trunk flour (OPTF). In addition, an increase in thickness sizes (6, 9
and 12 millimeter) of binderless particleboard resulting in the internal bond strength, water absorption and
thickness swelling decreased. However, the modulus of rupture of particleboard increased with increasing

thickness sizes.

Keywords : binderless particleboard, rubberwood, oil palm trunk, wood species
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Abstract

The objective of this research is to improve the thermal efficiency of vertical port gas stove,
which consumes the highest amount of Liquefied Petroleum Gas (LPG) not excess 5.78 kW, in
accordance with Thai Industrial Standard 2312-2549 (TIS. 2312-2549). In this study, effect of porous
media made from stainless steel wire mesh installed on stove head on the thermal efficiency of the stove

was investigated. The thermal efficiency and pollutant emission of the gas stove were investigated by
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boiling test based upon TIS 2312-2549. Moreover, effect of firing rate and container sizes on thermal
efficiency and pollutant emission was also studied. From the experimental results, it was found that mesh
size of 16 mpi was the most suitable caused the highest thermal efficiency. The firing rate increased, the
thermal efficiency decreased. However, the thermal efficiency increased when the container size
increased. The maximum thermal efficiency of 77.06 % was obtained from the wire mesh of 16 mpi, the
pot of 32 cm and the firing rate of 0.89 kW. The CO and NOx emission were not more than 600 ppm and
80 ppm, respectively, in all cases.

Keywords : Stainless steel wire mesh, thermal efficiency, vertical port cooking stove, pollutant emission.
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Influence of Packing Limit on Gas-Solid Fluidized Bed
Flow Pattern by Computational Fluid Dynamics
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Abstract

The present work aims to studythe influence of packing limit on gas-solid fluidized bed flow
pattern by using the computational fluid dynamics (CFD). The Multi-fluid Eulerian model was
applied to simulate the unsteady stategas-solid fluidized bed. The gas-solid phase was characterized
by varying the packing limit values from 0.55 - 0.63. The model was validated by comparingthe
simulation results with the experimental data to achieve the optimal model. The simulated
resultsshowed that the flow pattern obtained bythe modelwithpacking limit value of 0.63 was the
suitable model because of the accurate steady state value and its time dependent pressure drop

tendency.

Keywords : Gas-solid fluidized bed, Drag force, Eulerian model, CFD

1. Introduction

Fluidized bed reactors are widely used
in modern processing industries which require
high mixing rate or segregation phenomena.
They are applied to many chemical,
petrochemical and food plant operations such
as catalytic cracking, combustion, gasification,
etc. Fluidized bed which consists of solid
particles and pressurized gas is called gas-
solid fluidized bed reactor. Although the
combined gas and solid phases in the reactor
have thorough contact with excellent heat, mass
and momentum transfer, their flow behavior
is complex making the flow prediction
a challenging task. In addition, the efficiency
of the fluidized bed reactor depends on several
parameters, i.e., gas velocity, particles density,
particle size and packing characteristics of
fluidized bed. Therefore, the accurate model is
required to predict the behavior of multiphase
flow in the fluidized bed reactor. Computational
fluid dynamics (CFD) is a suitable tool for
modeling hydrodynamics of multiphase flow
and reducing the number of steps for reactor
scaling up and design [1-2].

There are two routes for CFD
multiphase flow simulations. The former is
called the Euler-Lagrange model, which solves
the dispersed phase by tracking a large number
of particles through the flow field andusing the
assumption that the dispersed second phase
occupies a low volume fraction. Meanwhile,
the latter is called the Euler-Euler model.
It solves the different phase as interpenetrating
continua by assuming that the volume of
a phase cannot be occupied by other phase.
The volume fraction is continuous functions
of space and time. Three different Euler-Euler
models are available, including, the volume of
fluid model (VOF), the mixture model and the
Eulerian model [3]. The VOF model is
designed for two or more immiscible fluids
where the position of the interface between the
fluids is of interest. Application for the VOF
include stratified flows, free surface flow,
filling, the motion of bubbles in a liquid, the
motion of liquid after a dam break etc. The
mixture model is designed for two or
morephase (fluid or particulate) which are
treated as  interpenetrating  continua.
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Applications of the mixture model include
particle-laden flows with low loading, bubbly
flow, sedimentation, cyclone separators etc.
The Eulerian model is designed for the
complex of the multiphase and solves a set of
momentum and continuity equation for each
phase. Coupling is achieved through the pressure
and interphase  exchange  coefficients.
Application of the Eulerian multiphase model
include bubble columns, particle suspension
and fluidized beds.[4].

In CFD simulation, the mass and
momentum of the gas-solid fluidized beds are
calculated by using the Eulerian model and
kinetic theory for granular flow [1,3]. The
momentumtransfer between gas and solid
interphase is represented by using drag force.
Further, the drag of particle can be affected by
other particles. The momentum exchange
coefficient of gas-solid systems are calculated
by the Syamlal-O’Brien [1], Gidaspowand
Wen and Yu drag fraction [1-2,5].

The objective of this study is to
predict the simulation model of the gas-solid
fluidized bed by using the CFD technique. The
simulated results were compared with the
experiment. The simulation models were
assumed to betwo dimensional. The
FLUENT15 CFD program is based on the
finite volume method and Syamlal-O’Brien
drag function was applied to calculate
momentum exchange coefficients. The effect
of packing limit on flow pattern wasstudied to
obtainthe accurate model for predicting
fluidized bed reactor.

2. Simulation setup

2.1 Geometry model and Gas-solid
properties

The geometry of fluidized bed reactor
was similar to the experiment of Taghipour
et al. [1]. The cylindrical reactor has a 0.4 m
height and 0.28 m diameter. The solid beds
were spherical glass beads of 250-300 pm
diameter (275 pum of mean particle diameter),

2,500 kg/m® density and 0.28 mm static bed
height. The inlet gas was air with a density of
1.225 kg/m® at a velocity of 0.38 cm/s. The 2D
schematic of fluidized bed reactor is showed in
Figure 1. The fluidized bed model were
simulated by varying five different packing
limit values (0.55, 0.57, 0.58, 0.60 and 0.63).

Gas outlet

?

0.28 m

1.0m

Bed 0.4m
region

?

Gas inlet

Figure 1. 2D schematic of fluidized bed
reactor

2.2 Modeling parameters

56 grids Out flow

20

0

gri .

ds Alir zone

- < Fluid zone
Wall 1% <+ Wall Granular
zone

h

Velocity inlet

Figure 2. 2D of mesh resolution and

boundary conditions
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Gambit software was used togenerate
the grid of 2D fluidized bed. The 56 x 200
rectangular grids were achieved by 0.005 m of
grid interval spacing in width and height
reactor. A time step of 0.001 s and 20
iterations per time step were used. Regarding
to the previous literature, for the glass beads of
300 um diameter, the restitution coefficients is
0.9 [6]. The boundary conditions of inlet was
velocity inlet while outlet was outflow.
Moreover, the no-slip boundary condition was
applied at the walls.Figure 2 shows 2D mesh
resolution and boundary conditions.

2.3 Computational models

CFD simulation was performed by
using Fluent 15 software. The multiphase flow
Eulerian model was used for considering the
mass and momentum conservation of gas and
solid phase. The mass conservation equations
are given by

Gas phase:

st.(ag .pg)+V.(ag - Py .179)=0 1)

Solid phase:

0 _
at.(as.ps)+v.(as.ps.vs):0 (2)

The momentum conservation equations are
given by

Gas phase:
0 _ _
E( 9Py 'Vg)+v'(ag Py ’Vzg)
——a, . Vp+V .1,
+a, - p, .g+KgS.(179 -7.) (3
Solid phase:

aat.(as * Ps "73)+V'(as * Ps "725)

——a,.Vp+V.r,
+as'ps'g+Kgs'(‘79_‘75) (4)

The Syamlal-O’Brien drag function is used for
considering the gas-solid momentum exchange
coefficient, Ky, is given by

K

gs 2
4 14 r,s-d

S

<, .[Resj.
VI’,S

v,, =05.(A-0.06.Re,

Where

:§ as'ag ‘pg

7] (5)

+,(0.06.Re,)? +0.12.Re_. (2. B—A)+A2)

(6)

A=a,""" B=08a," for o, <0.85

A= a94'14, B=q, % for a, >20.85

and

C, =|0.63+——28

2

JRev, 7

The constitutive equations and simulation
setting of fluent software are shown in Tablel.

Table 1.The
simulation setting [7].

constitutive

equations and

Description

Base case setting/value

Operating conditions
Mesh resolution
Convergence criteria
Maximum iterations
Discretization method
Time step

Reactor width x length
Bed particle width x length
Restitution coefficient
Outlet boundary condition
Wall boundary condition
Gravitational acceleration
Operating pressure

Gas superficial velocity
Inlet boundary condition
Constitutive equation
Granular viscosity
Granular bulk viscosity
Frictional viscosity
Angle of internal friction
Frictional Pressure
Friction packing limit
Granular conductivity
Drag law

Coefficient of restitution

56 x200 grids
107

20

First order upwind
0.001s

0.28x1.0 m?
0.28 x 0.4 m’

0.9

Out flow

No slip shear condition
9.8 m/s?

1.01325 % 10° Pa
0.38 m/s

Gas velocity inlet

Syamlal-obrien
Lun-et-al
Schaeffer

30

Based-ktgf
0.61
Syamlal-obrien
Syamlal-obrien
0.9
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0.0s

6.28e-01

3.14e-01

0.00e+00

Figure 3.Solid volume fraction contour for packing limit of

(A) =0.63, (B) = 0.60, (C)= 0.58, (D) = 0.57, (E)= 0.55



34

AAa19a1ANTYLa TN 33 21N 1 AN 2559

3. Results and discussion
3.1 Solid volume fraction profile

The contour plot of solid volume
fraction for different packing limit values are

packing limit of 0.63 is more accurate as
compared to the other models. In other words,
the model with packing limit of 0.63 is the
suitable values for predicting the fluid flow
inside the fluidized bed reactor.

depicted in Figure 3. At the initial, all of 8500
fluidized beds models were impulsively
fluidized by inlet gas with a velocity of
0.38 m/s. The increasing of bed height is due 6,500 1

tothe bubble formation inside the column. The L\‘/\/"\/\/\._.\
models exhibit the different steady state '
values. This value can be identified by 4 N
considering the unchanged bed height and 3500 1% Ak A 7N AN,
flow pattern. The results revealed that the 2,500 - M{T‘W = —*‘ﬂ
steady state prediction obtained by the model

with packing limit of 0.63 (1.5 s) is more 0 1 ' :
accurate than other models as compared with -m-m--- 063
the experiment [1].

7,500 A

(3
3]
=]
[S)

4,500

Pressure drop (Pa)

2Time (s) *
— & —0.6
--&- 057
—e— experimental data

3.2 Pressure drop @)

In order to confirm the accuracy of
present simulation, the predicted time
dependent pressure drop for different models
were compared with the experiment [1] as
shown in Figure 4. Figure 4 shows that the
predicted pressure drop of these models are
different and exhibit the under prediction
values. However, the tendency of predicted 8,500
time dependent pressure drop for five different 2,500
models were investigated by using Eq. (8) to
obtain the optimal packing limit value for this
simulation.

7,500 Experimental data

4,500

= 3,500

D 2500

Pressure drop (Fg)
R
T %

&

)l>

>

L

>3
2

g

T

N-1 N-1

5 4,500 058 1,500
— Algi,exp Aai,sim 3,500 N ExEa=Y=] EIEE_D__ g+t -0
- 2,500 =
i=1 i=1 At At

2 (x)= _
1,exp I,sIm 4,500

1,500
(8) f Aty A Ofl + 3,500

where @ is pressure drop (Pa), t is time (s) and & * 2500
N is number of experimental data.

4,500 1,500
0.55
) 3,500 . o 3
From Eg. (8), it can be seen that the smaller 2500 ~“/’" ¥ N T

N-1
value of Z(X i )results more accurate model. 0 1 2 3
i=1 Time (s)
These values of five different models are (b)
summarized in Table 2.

From Table 2, the results revealed that

the model with packing limit of 0.63 shows the Figure 4. Time dependent of pressure drop
N-1 (a) Comparison of pressure drop for different

smallest values on(X *i). Hence, it can be packing limit values

i=L (b) Enlargement of comparison of pressure
deduced that the tendency of time dependent drop for different packing limit values
pressure drop obtained by the model with
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Table 2. The variation of flow pattern.

N1

Models 3 (x 7 )120° (Pas)]
=)

Packing limit 0.63 0.23979

Packing limit 0.60 0.24070

Packing limit 0.58 0.24141

Packing limit 0.57 0.24067

Packing limit 0.55 0.24188

4. Conclusions

The multifluid Eulerian model can be
employed to predict the flow inside gas-solid
fluidized bed. The simulated results were in
good agreement with the experimental
data.The prediction accuracy can be improved
by using a suitable packing limit value.
The model with packing limit value of 0.63
was the most optimal model for predicting the
gas-solid fluidized bed reactor because of its
steady state value, predicted pressure drop
tendency, and probably the drag force
generated by the influence of packing limit.

5. Notation

5.1 Symbols

Cp drag coefficient [-]

d; diameter [m]

g acceleration of gravity [m/s?

Kgs  gas/solid momentum exchange
coefficient [-]

N number of experimental data  [-]

p pressure [Pa]

r radial coordinate [m]

Re Reynolds number [-]

t time [s]

o pressure drop [Pa]

Vi velocity [m/s]

a; volume fraction, [-]

D density [kg/m®]

T; stress tensor [Pa]

5.2 Subscripts

g
[

S

exp.

sim

gas
general index
solid
experimental data

simulation model
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Abstract

This research examined synthesis of activated carbon derived from coffee residue by being activated
with microwave radiation. The first part of process was to carbonize coffee residue at 400, 500, and 600°C
respectively. Each carbonization spent 1 hour. The amount of moisture, volatile, ash and fixed carbon were
analyzed by following American Society for Testing and Materials (ASTM). It was found that the amount of
fixed carbon at temperature 400, 500, and 600 °C were 48, 32, and 27% respectively. Charcoal at 400 °C was
immersed in 40%H,PO, solution, ratio of charcoal 1 g. per solution 20 ml. in 24 hrs. After that it was activated

by microwave radiation at 200, 500, and 800 Watt respectively in 60 sec. According to characteristic of
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surface area and total pore volume by BET technique, it was found that at 200, 500, and 800 Watt, surface

area were 7.05, 16.50, and 416.10 mz/g and total pore volume were 0.02, 0.03, and 0.24 cm3/g respectively.

Microwave powered at 800 Watt, activated carbon consequently gave the most surface area and total pore

volume. The microwave radiation at 800 Watt also transmitted high frequency electromagnetic wave which

caused the vibration in molecule of the activated carbon. The vibration simultaneously generated heat which

was capable of water evaporation and volatility in charcoal.

Keywords : Synthesis, Activated carbon, Coffee residue, Microwave
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Pl Controller Optimization for Indirect
Current Control for Single-Phase
Shunt Active Filter

Kanapot Yodmanee Wanchak Lenwari

Department of Control System and Instrumentation Engineering
King Mongkut’s University of Technology Thonburi, Bangkok, Thailand

Abstract

The conventional current control of shunt active filters deals with the design of controller
in order to track harmonic reference currents with the lowest possible error. An indirect
current control appears to be an alternative approach for active filter control. This method
focuses on the control of reference source current rather than harmonic current. As a result, a
simple Proportional—integral (PI) controller can be used in the control design which is one of
the main benefits. However, to obtain suitable controller parameter they require considerable
design effort. In this paper, a new design of PI controller for indirect current control for a
single-phase shunt active filter has been proposed. Optimized controller parameters are
obtained through the use of Genetic Algorithms (GA). Reference source current is derived
based on a single-phase synchronous d-q reference frame. Simulation results are presented to
validate the proposed design method.

Keywords: Single phase shunt active filter, Indirect current control, PI(Proportional-
Integral), GA(Genetic Algorithms)

1. Introduction filtering [4]. However the original park

Nowadays, computers, communication transfor_mation and P-q theory cannot be
devices and automation devices are Used directly for the single-phase system.
examples of loads which widely use. By  1he three-phase p-g theory can be applied to
using these devices, harmonic current is  USe with single-phase system by the addition

generated while reactive power is consumed ~ Of @ imaginary variable which is an original
i.e. a rectifier for AC-DC power conversion,  Signal of voltage or current shifted by 90
These nonlinear loads cause voltage dedree that is utilized to single-phase

distortion and even harmonic problems. For ~ Synchronous d-q reference [5].
the single-phase system to  remove The current control systems of shunt

harmonics generated from nonlinear loads, a  active filters can be divided into two main
single-phase active power filter is one of ~ 9rouPs, direct current c_ontrol and indirect
very effective devices [1-2]. current control. In the direct current control

Active power filtering applications the reference signal is harm_onic current. '_I'he
widely use synchronous frame based controll_ers must be designed to inject
strategies [3]. The control design in this ~ harmonic currents and match reference
synchronous d-q frame of reference has the ~ CUrTents with minimum error [6-7]. The
advantage that fundamental quantities difficulty in the design is the tracking
appear as dc values. These strategies require ~ Problem in particular for controlling higher
transformations. Another popular method is ~ Order harmonics which is not straight-
to use instantaneous active and reactive  forward to design the current controller and
power theory or (simply p-q theory) which gch_ieve zero steady-state error. While the
originally applies to a three-phase active indirect current methods focus on the
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control of reference source current. Some
researchers have proposed indirect current
control methods [8-10] and found that they
can give satisfactory or better performance
and some works number of sensors can be
reduced.

However, when designed the current
controller based on indirect method it
becomes more difficult because the filter
inductor cannot be directly used as a plant
transfer function. In this paper, to overcome
this problem, optimization algorithm by GA
has been developed for the tuning of
proportional integral (PI) controller based on
the indirect current control strategy for a
single-phase shunt active filter. To obtain
high  performance  control  response
optimized values of controller parameters
are required. The design procedure and the
principle of the proposed control method are
proposed and discussed. Simulation results
are presented to confirm the effectiveness,
accuracy, and validity of the proposed
strategy.

2. Single-Phase Shunt Active

Filter

2.1 Conventional Current Control
The scheme of a single-phase shunt
active filter with the connection to the main

supply and nonlinear load is shown in Fig. 1.

Without the filter connected to the network,
the supply current (ig) is contaminated by
the harmonic currents.

Nonlinear
loads

-
+L$ 1

Fig.1 The conventional scheme of a single-
phase shunt active filter

The SAF acts as an ideal controlled current
source and injects antiphase harmonic
currents, having the same amplitude but the
phase is inversed, to cancel those drawn by
nonlinear loads. The filter output voltage
(V4r ) is controlled with respect to the
measured voltage at the point of common
coupling (V) to force the active filter

current ( iyr ) to match its demanded
(reference) values (i}z). Basically, the SAF
performance can be assessed by two aspects,
the reference current generation method
used to obtain the harmonic demanded
current and the control system strategy used
to control the real current to precisely track
the demanded harmonic current obtained
from the reference current generation
method.

2.2 Nonlinear load current

In steady-state condition, the nonlinear
load current in a single-phase system is a
periodic signal which contains only odd
harmonics as a series of sinusoidal
waveforms which have been summed
together. By using a Fourier series
expansion, a nonlinear load current is given
as:

i, = a,sin(2n+1)et +b, cos(2n+1)et (1)
0

where @ is the angular frequency of the
supply voltage. It should be noted that a
nonlinear load current contains only odd
harmonic components.

3. Proposed Control Scheme

R, L i pcc i,
in -

Fig.2 The proposed control scheme

The propose control scheme is shown in
Fig. 2. Reference source current generation
block is used to calculate the reference
source current (ig) from the measured load
current (i) with the use of synchronous
rotating frame. Since the transformation to
this frame of reference requires trans-
formation angle (6), supply voltage is
measured and a phased-locked loop (PLL)
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topology is used to provide this angle. There
are two control loops, a dc-link voltage
control and source current control. In the dc
voltage control, (V) is kept constant at its
reference a traditional Pl controller. The
output of PI voltage controller (ipc) is the d-
axis current. This dc current controls the
power flow in and out of the capacitor. In
this work, the source current will be
controlled therefore i is sent to reference
generation block in order to correctly
generate reference source current. The
source current control employs a simple Pl
controller which controller gains will be
obtained by the optimization procedure
based on GA to obtain its best performance.

3.1 Reference Source Current
Generation using Single-Phase d-q

Transformation

The block diagram used to generate
reference source current is shown in Fig. 3.
It is based on a synchronous d-q frame of
reference. Unlike a three-phase system, in
order to apply the d-q transformation to a
single-phase system a modification is
required. The i,z is obtained from the
measurement of i; before shifted or delayed
the signal by #/2. The original signal with a
delayed signal can be considered as
equivalent representation of single-phase
system in a-f frame of reference as in (2).
Then the load currents in a-f frame of
reference (i.q, i,5) are transformed to d-q
frame of reference using sin wt and cos wt
using (3) and (4).

I, _ i (wt)
iy | i(wt-712)

_:Ld}:{sin wt —(_:osa)t]FLa} G
i | [cosat sinat | |i,
_iLd}z[iLa -(sina)t)—iLﬂ~(c05a)t)} @

I, -(Coswt)+i ,-(Sinwt)

(2)

i
As a result, the load currents in d-q frame of
reference (i 4 and i,,) are obtained. The d-
axis current (i,q) and g-axis current (i)

will represent the active and reactive power
components of the load current respectively.

The d and g-axis currents can be
decomposed into the dc and ac components
as given in (5). They are fundamental and
harmonic currents respectively.

|::Ld } _ l:i:Ld +iLd } (5)
Lq lLg +1q

Since the essence of indirect current control
method is to derive the reference source

current, i4, i,q and i,, are set to zero.

1-phase to a-p o-p to d-q d-q to a-p

LPF

i [
. !Lu a- -Ld La d-q i
i I — |} I °f =
E 2 L d-q 4 Inc a-p

Vool of

Fig.3 Reference source current generation
using a single-phase synchronous d-q
reference frame.

This corresponds to the fact that only
fundamental active power is demanded by
the loads. As mentioned, to extract
fundamental component in load current
(iLq) low pass filter is used as depicted in
Fig.3. The filtered (dc) signal will be
summed with i, which is the output current
of voltage controller used to regulate the dc-
link voltage. The summed current (i, g+ipc)
is then transformed back from synchronous
reference frame to a stationary reference
frame using the inverse Park transformation
in (6). Finally, the reference source current
(is) is generated as given in (7).

i, | [ sinet cosat] [i +ine ©)
i, | [-cosat sinot 0
i (wt) = (iig +io ) sin (7)

3.2 Genetic Algorithms for
Controller Design

A GA is a stochastic global for controller
design search method that is inspired by the
theories of evolution and natural selection
[11]. GA operates on a population of
potential solutions, termed individuals,
applying the principle of evolution,
simulated by means of mathematical
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operations that mimic the process of
selection, crossover and mutation.

Initialization " .
(Randomly Ger Fitness Function . “Fittest Solution Yes Output Best
i i o 2 inati lution
Population) Evaluation Termination? Solutiol

Selection & No
I Y
Generation

of Crossover
New Population

] L]

Mutation

GA START END

Reproduction

Fig.4 The GA-based design routine.

Fig. 4 shows a basic GA routine. A GA-
based routine starts with a population of
individuals generated randomly. During
each iteration, successive populations of
strings were generated through three
operators: reproduction, crossover and
mutation. Reproduction is a process in
which individuals in the current population
are evaluated using a measure of their
objective function values, called fitness
function. The GA will seek the solution that
maximizes or minimizes the fitness
function. A fitness function measures the
fitness of an individual to survive in a
population of individuals. Individuals with a
lower value of fitness function have a higher
probability of contributing one or more
offspring in the next generation. The
selection of fitness function used to evaluate
fitness of each individual is the crucial step
and can be defined in many different ways
based on different target specifications.
Since the main aim of active filter control is
to minimize both magnitude and phase error,
[12] have presented optimization designs of
controllers for SAF. They used the integral
of absolute error (IAE) between the
demanded and measured filter currents as
fitness function. Unlike direct current
control, the indirect current control is
employed in this work. The fitness function
is therefore defined as the measure of the
integral of absolute error between the
demanded and measured source currents as
given in (8):

IAE = his (1) —ig ()]t (8)

where t, is the starting time and T is the total
simulation time in each simulation. The

evaluation of the fitness function does not
start until t, to prevent the effect of all
simulation initializations which can affect
the optimization result.

The setting parameters for GA routine are
listed in Table 1. The optimization is
performed through 50 generations with each
generation having 20 individuals. At the end
of the optimization process, the GA returns
optimum gain parameter. This gain, when
used within the simulation, provides the least
IAE possible within the predefined search
area of the gain parameters.
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Fig.5 Fitness of best solution against
iterations.

In each simulation, the total simulation
time is 0.6 seconds. It should be noted that
the calculation of the fitness function does
not start until t=0.15s. This prevents
simulation initialization transients affecting
the result. After the optimization is
completed, the GA returns the optimized
gains which are 4.8535 and 0.1569. The final
PI controller has the equation in (9). The plot
of the fitness of the best solution over the
number of iterations is shown in Fig. 5.

C(s) = 4.8535+0.1569/ s 9)

4. Simulation Results

The proposed control strategy has been
modeled using MATLAB/SIMULINK and
SimPowerSystems. The simulations work
with the component parameters and
operation conditions given in Table 1. The
performance of the proposed control
strategy has been investigated as follows.

Fig. 6 and 7 show the current waveforms
used to generate the source reference current
(is). After the reference current is achieved,
the optimized Pl controller has been
evaluated in the presence of a nonlinear load
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which in this work is an inductively smoothed
uncontrolled rectifier. Load parameters are
given in Table 1.
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Fig. 8 illustrates the control performance.
The compensation is set to start at t=0.06 s.
It can be seen that before starting the
compensation, the source current and the
nonlinear load current waveforms are the
same. After starting the compensation, the
actual current rapidly tracks the reference
current and the source current waveform is
obviously improved. It becomes sinusoidal
as shown. A total harmonic distortion
(THD) of the source current is reduced from
27.06% to 2.86% after the compensation. To
evaluate the transient performance, a linear
load (R-L load) is connected to a system via
a contactor. The connection is take place at
t=0.12 s. Fig. 9 shows signal waveforms.
The performance the current control is
excellent which can be seen that i
accurately follows ig rapidly. It can be
noticed from Fig.9 (a) that it takes around
half a cycle of the source voltage to
calculate the new reference source current.
Fig.10 shows the comparison of is and i
between using optimized GA controller and
trial and error controller. It is clearly seen
that the compensating performance has been
improved with the proposed controller-total
harmonic distortion (THD) of source current
is reduced from 27.06% to 2.86% while in

case of using trial and error controller is
reduced to 10.18%. Future works will be the
optimized design of LPF used for generating
source reference current and the hardware
implementation of the proposed system.
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Fig. 10 Comparison of compensating
performance between GA based controller
and Trial and error controller

5. Conclusion

This paper presents the control design of a
single-phase shunt active filter based on an
indirect current control and the single-phase
synchronous d-q reference frame to generate
reference source current. By using an indirect
current control technique source current
control can be achieved by using PI controller
which is preferable for most of commercial
control system. Optimization of controller
gains is obtained with GA. A detailed design
procedure has been presented and applied to
the current control system. The performance
of the proposed control strategy has been
investigated by simulations. The results
exhibit excellent control of source current
during both steady state and transient
conditions. A total harmonic distortion
(THD) of source current is reduced from
27.06% to 2.86% in case of nonlinear load
while it is reduced from 17.83% to 2.06% in
case of a combined nonlinear load and linear
load. Thus, with the use of optimization
procedure such as GA, it can therefore be
considered as an effective tool for a control
design for shunt active filter with an indirect
current control.

Table 1 Shunt active filter system and
parameters for simulation test

AC supply voltage and frequency Vrms =220 V, 50 Hz
Nonlinear load(Bridge Rectifier)

- inductor and resister 20mH, 10 Q
Linear load 25 mH, 20 Q
AC side impedance 0.1mH, 0.5Q
Active Filter impedance 33mH, 03Q
DC voltage reference 400 V
DC-link capacitor 2200 pF
Inverter Rating 5kVA
Switching frequency 20 kHz
Sampling time 2 ys
Switching device IGBT
GA: K, gain range [0-10]

GA: Kigain range [0-10]
GA generation gap 0.9
GA crossover rate 0.7
GA mutation rate 0.05
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Abstract

The evaluation of photovoltaic (PV) system energy performance with the solar tracking system and the
fixed-tilt system were presented. In order to compare the performance of both systems, these systems were
grid-connected using the crystalline silicon hetero-junction solar panel technology. The data was recorded
for one year under outdoor conditions in Thailand. It was found that the solar irradiance value of the
tracking system show higher than the fixed-tilt system of 12.68% and the final yield value was increased
of 15.39% as well as the performance ratio was increased of 1.87%. Furthermore, the evaluation of an
investment value was analyzed in term of the payback period. The analysis result shows that the fixed-tilt

system has shorter payback period than the tracking system due to a low of installation cost.

Keywords : Photovoltaic, PV module, Solar Tracking System, Fixed tilt system
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Abstract

This study is an application of InfoWorks PDM rainfall — runoff model to calculate runoff of Mae Wang Thong Basin
using data from telemetry stations which measured 15-minutes rainfall and water level real-time data. The model
calibration and verification at TNwt.15 and TNwt.6 station during June - October 2013 found that the statistical indexes
of PDM model has r equal to 0.87 and 0.85, respectively whichareillustrated very good correlation. While, the precision
and accuracy of model result, RMSE and NSE remain acceptable. The sensitivity analysis of PDM model parameters at
TNwt.6 telemetry stationwas then carried out by considering the change of both volume and peak flow hydrograph
affected from the change of each model parameter. It found that four model parameters are sensitive than others
namelyrainfc, k1, bg and kg.
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Abstract

This research has studied about flood peak per every square meter of a catchment area at a variety of
return periods to be applied for designing irrigation structures, weirs, reservoirs and dams of small water
resources development projects in Thailand. The studied areas being analyzed are divided into 4 parts:
northern, southern, northeastern, and central (including western and eastern) regions. Moreover, each
region is further divided into 3 subareas according to their topographical characteristics and slopes. In the

analysis, 135 gauging stations, each with a catchment area greater than 5 square kilometers, were selected
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to analyze flood frequencies and flood yields. These stations were divided into 22 northern stations, 31
southern stations, 53 northeastern stations and 29 central stations (including western and eastern). The
study of the flood yields at return periods 2, 5, 10, 25, 50 and 100 years comparing the flood yield at
return period of 25 years results with the previous studies in 1981. The result showed that variations of
flood peak yields at catchment areas in the southern, northeastern and central (including western and

castern) regions in this study were higher than the variations of flood peak yields found in previously

study with an exception of the northern region which gave lower variation.

Keywords: Flood yield, Peak flood, Flood frequency analysis
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Abstract

This paper presents the inclined failure load of the deeply embedded square pile in cohesive soils. The
two dimensional plane strain finite element is employed to determine stability of this problem. The deeply
embedded square pile has the width and length (B). For finite element analyses, the clay is modelled as the
volume element with the Mohr-Coulomb material in an undrained condition. The pile is modelled as the
volume element with the elastic material. Soil-structure interfaces are used around the circumferential
surfaces of pile. Adhesion factor (&) between clay and pile is also studied in the range of 0 — 1 with
increment of 0.25. Adhesion factor of zero means fully smooth surface and that of unity 1 means fully
rough surface. The results of analyses are presented in terms of the inclined failure load divided by the
undrained shear strength and the width of pile at various degrees of load inclination.

Keywords : Numerical analysis, Plane strain, Finite element, Square Pile
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Abstract

The objective of this paper is to analyze a traffic management measure for Kasetsart University during
“Kaset fair”. Due to a large number of officials, students and people driving within university, traffic
congestion is a problem especially at the vicinity of the university gates. This study used CORSIM
simulation software. The model was constructed and calibrated using traffic volume and delay. We
analyzed the alternatives for improvement. It was found that no parking along all the main streets in the
university can improve average speed of 10% and decrease delay of 6%. The results provided the guidance

to the university on the traffic condition and the traffic measures affected.

Keywords: Traffic simulation, Traffic management, Kasetsart University, Kaset fair
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Designing The Multimodal Transport Route for Fruit Export
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Abstract

This paper presents a design of new routes set for minimizing container transportation cost which is
the highest proportion in logistics cost system as much as 50% . The new routes set is considered as the
multimodal transportation between trailer only and barge - trailer modes by utilizing the linear
optimization model to determine the optimal routes set with cargo amount in each route. The results
derived from the model found the new routes set can minimize cost and time for 17.52% and 61%
respectively. The results derived from the model can be immensely beneficial to the transportation and
logistics operators aspiring to reduce costs usage under time constraint for fruit export and other cargoes

in reefer container through the chief executive of Surat Thani port as well.

Keywords : Multimodal Transportation, Cost Minimization , Linear Optimization Model, Fruit Export

and Surat Thani Port
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