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Abstract

This research presents an improvement of the air change rate efficiency for a closed system broiler house with air
deflectors. The air deflectors were installed in the broiler house in order to improve the air change rate. The
closed system broiler house, which were a 14x120x2.4 m’ rectangular cross-section and maximum ventilation
situation, was used to test in the experiment. The experiment and simulation were conducted in order to know the

air velocity, and the comparison of both results was done. From the experimental result, it was found that the air

*Rnsia : ratchaphon@kku.ac.th, nsANA 0-4334-7879, Ingans 0-4334-7879
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velocity of broiler house with the air deflectors was higher than the house without air deflectors.

The mathematical simulation result was also showed the similar result with that of the experiment. The air

deflectors can increase the area, where the air velocity was in standard and above standard duration 14.35%.

Thus, the air change rate was increased from 0.86 to 1.37 air change/min for the broiler house. However, the

installations of air deflectors make static pressure in the house increase. This will affect to the fan performance

because the airflow resistance in the house was increased.

Keywords : poultry ventilation, deflectors, flow profiles
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Abstract

This study focuses on determination of maximum loading in a continuous biofilter system to eliminate ammonia
gas under a steady state. Contaminated air with ammonia gas was injected into the system, containing Nitrifying
Bacteria attached on 1.5-L ceramic rings as a medium(surface area=1.2 mz/g and total pore volume = 0.0029
mL/g). The experiment was conducted at inlet ammonia concentrations of 50 ppm, 100 ppm, 200 ppm, 300 ppm,
400 ppm and 500 ppm. The results show that the averageefficiency of the system at 50-ppm inlet concentration
was 83.1%. The overall efficiency remained high even the inlet concentrations were increased to 100 ppm
200ppm 300ppm and 400 ppm (efficiency = 90.4%, 85.8%, 66.3% and 49.8% respectively). Highest mass
loading rate of 16.7 g NH’/m®h (inlet concentration = 400 ppm) was determined and maximum elimination
capacity was found as of 8.3 g NH’/m*h. However, the removal efficiency was reduced to 31.1 % after the inlet
concentration was reached at 500 ppm. This is because the condition enhanced a growth rate of Nitrosomonas
Bacteria in the system to be higher than the rate of Nitrobacter Bacteria. Accumulation of nitrite in a system
inhibited growth of Nitrobacter Bacteria and finally resulted to efficiency reduction.

Keywords:Biofilter, Ammonia Odor, Maximum Loading Rate, Removal Efficiency
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Abstract

This research presents the application of wireless sensor network to follow and identify the position of cattle in the
livestock sector in order to prevent cattle from losing by identifying the position using RSSI database mapping
from the actual measured wireless sensor network. It also helps in an important database management such as
names of cattle, identity tags of the cattle, pedigree, animal breeding profiles, including health information. The
result has shown on a browser in 2 forms; data table and topology. The result of the research found that working
system of wireless sensor network could work effectively when the period of time in sending data from sensor
nodes was more than 0.55 seconds.
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Abstract

This research presents the drying process of particleboards from durian peel applied using embedded system
and image processing techniques in order to increase the efficiency of drying process, to increase the quality of
the particleboard, and to decrease energy consumption during drying process. A new hot air oven system
consists of conventional hot air oven with dimension of 40 cm x 60 cm x 35 cm. Its internal structure included 2
hot coils, temperature controller indicator and sensor system, real-time moisture indicator system. Particleboards
from durian peel with dimension of 20 cm x 20 cm x 1 cm are the sample in this study. Installing embedded
system could assist controller system adjusting temperature in a real-time situation. In addition to this system, the
drying process could be stopped when the moisture content in the particleboard reaches the setting point without
using constant setting time. The results reveal that it is necessary to use high temperature in the first period to
rapidly evaporate the moisture content on the surface of the particleboard. When particleboard has moisture
content lower than 30%, then the system decreases the temperature to reserve energy of drying process but the
moisture content still decreases continuously. Hue level calculation in the form of HSV indicated that the end
particleboards have better uniform color. In a conclusion, the novel hot air oven with embedded system and
image processing technique is developed to increase performance, efficiency and especially save energy
consumption during drying process compared with the conventional hot air dryer.

Keywords : Drying, Particleboard, Embedded System, Image Processing, Energy Efficiency
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Abstract

This study is a model development of mass and energy balance of steam and electricity cogeneration for sugar mills.
This program runs on Microsoft Excel and was developed to operate in various conditions relating to production and
investment. The purpose is to narrow down the overall analysis of steam and electricity generation and increase
accuracy. Study results show the use of this model displays similar results in comparison to the actual data recorded
in the factory. The actual steam condition was running steam flow rate of 170 ton/hr at 105 bar, 520 Llc

The power plant produce the resulted of 431.3 kW/ton bagasse and the simulated result was 441.4 kW/ton bagasse.
Based on the comparison between the model and the actual process, it can be conclude that this model can be
applied with various operating conditions. For the capital investment, conditions at 540[]C with the pressure of 90 bar
and 105 bar provide the optimal value. The result found that the payback periods are 5.32 and 5.34 years, and
internal rates of return are 24.25% and 24.20%, respectively.

Keywords : Model, Cogeneration, Investment
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Abstract

This research investigated growth and lipid production from microalgae (Scenedesmus Sp.) using treated
wastewater from the wastewater treatment plant of KhonKaen University as source of nutrient. The study
compared the specific growth rate from different carbon sources including pure carbon dioxide gas and biogas
as well as a control (no carbon addition). Algae were cultivated in a closed system and natural environment of
(light and temperature). The study found that a system control with 100% CO, has highest growth rate of 34 mg /
L-day, followed by control unit 1 of 32 mg / L-day, Bio-gas of 26 mg / L-day and control unit 2 of 12 mg / L-day.
The lipid content of the system using pure was10.4%w/w while that of using biogas was 8.6%w/w. This was not
much different. The study showed that cultivation of algae species ScenedesmusSp.using wastewater has
potential oil production. However, further study on economical aspect has to be done for alternative energy in the
future.

Keywords:algae oil, domestic wastewater, biogas,carbondioxide
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Abstract

In this paper, tracking performance optimization of asecond-ordersliding mode control (SMC), namely twisting
sliding mode is consideredthrough optimaltuning of its control parameters.Effectivenessof transient response can
be achieved by considering asminimizationofmaximum-overshoot (M,) and settling-time (t,), which are obtained
through the Response Surface Methodology (RSM).For the optimal tracking performance with the RSM,the
computation process by mean of a central composite design (CCD) is performed through a quadratic
equation.Finding resultsofa simulation confirm that the optimal tracking performance as the minimization of
theMyandt,can be achieved by the optimization tuning control parameters with the RSM.

Keywords: Transient response, twistingsliding mode control,Response Surface Methodology, Optimization.

* correspondingauthor: E-mail: tthanar@gmail.com, Tel. 084-145-7757, Fax: 043-362-087.



50

1. Introduction

Sliding mode control (SMC) is a powerful
control technique which is robust for parametric
uncertainty[1,2].However, the chattering
phenomena of control input during the existence of
sliding mode is disadvantagein implementation[3].
Extension idea of chattering reduction by the
second-order SMC technique has been widely
done[3-6], because the input of the system is
derived as a new state variable.The input of the
system is dictated by the integration of the switching
control input. Additionally, in the vicinity about the
second-order SMC sliding surface, the control input
is converged to the equivalent control, which is
independent of the differential of the control
input.Therefore, the second-orderSMCis
continuouslyeffective in definite vicinity of the 2-
sliding set[6, 7].

For the second-order SMCso-callthe
twisting sliding mode control(SMC), it is an effective
control approach for an uncertain nonlinear
system[7-9]. In practice,the twisting SMCis simple
and has high performance of the control ability[8,
10]; however,the high performance of closed-loop
control is a result ofthe settingvalue of itscontrol
parameters. By meanof the twisting SMC, the aim of
find-tuning parameters is an essential
problem,because the control parameters are
coupledeffect with determiningof
thesettingvalue.The valueaffects to the characteristic

of thetracking performance.Furthermore, even if the

tracking responses can be obtainedthrough the trial
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and error method, it cannotconfirm the optimization
of the control performance[11]. Thus, in order to
obtain acceptable tracking performance, it is
necessary tospecifythe optimal value of control
parameters.

Among the various solutions,
alternativefind-tuning  parameters through the
optimization approach are widely done[12-15].The
response surface methodology (RSM) is one of
development approach which widely used in many
control systems[16-19], capable to

present the optimization value by the
optimization method that using the statistic theory,
and experimental design. Therefore, the motivations
of this study are based on the following:

- the RSM application has capability
tooptimize the transient response of a
closed-loop control of the twisting SMC;
therefore,the results of the closed-loop
control provide the errors of the steady-
state nearly to zero;

- the acceptation of specific control
parameters of the twisting SMC based
onthe results of optimizing the transient
responseof closed-loop control
especially no overshoot and fast settling
time as in [16].

The remainder of this paper is organized as

follows. First, we present the concept of
twistingSMC. In section 3, the optimization of the

transient responseof the twisting SMC with the
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demonstrationthe results ofthe RSM application for
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order time derivatives of the sliding variable o is

r—1
. . definedas a(x,t) = 6(x,t) = - = d r_f =
tuning control parameters. Finally, the research dt
conclusion is presented
2. Twisting SMC
D
+
= u Output
y Twisting N System .
algorithm .
-1

Figure1 Block diagram of the twisting SMC.

Theaim of the control approach is to steer the errors
to move along the sliding surface and to maintain its
first successive derivative null [20, 21], whilethe
removable relative-degree restriction and the
chattering phenomenon are the capabilities of
second-order SMC[7, 22].

Consideringthe dynamicsystem asin the

form[7]
X =X
X, = 6(x, t) +9(x, u ()

wherex; = g, x, =d, 6(x,t) and 9(x,t) are the
smooth function that the frequency response by the
transfer functionG (s) can be then used as the SISO
model, u is the scalar control input, t is the time. For

the selection ofsecond-order SMC,namelytwisting
SMC(see Figure1), andthe relative degree in this
task is assumed to be 2,andthe computation of &
can be expressed as[7]

0 =06(xt)+9(x,tu (2)

The calculation of the bound is

0<9, <9<,

| %

<9y (3)

whered,, is the lower bound, 9, is the upper
bound,d; is some known positive constants[23].
The control input of twisting SMC for relative degree

2 is given by [7]

u = —(Rysign (o) + Rysign (6)) (4)
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whereR; and R, are positive constant and not equal
to 0. The finite-time convergence can be described

as[7]

(Ry + R0, — C > (Ry — ROy + C,(Ry —
R2Om>C (5)

whereCis positive constant, and Ry, R,, and C>0.
3. Optimization tracking performance with RSM

To make the ultimate tuning of closed-loop control
ofthe twisting SMC,this recommends to consider the
optimization of the output response behavior that
should be withoutthe overshoot (M,)while
hasfastsettling time(t,)[16].For the finding tuning
control parameter in this work, the response surface
methodology was applied in order to find tuning the
control parametersR; and R,of Eq.(4), which the
specific value ofR; and R, is capable to make the
trade-off between fast settling time (t,)and
overshoot of the response; in addition, increasing of
tracking performance and stability of control system
are the result of the specific value of Ry and R,. For
the tuning control parameters of the twisting SMC
with the RSM,the system model of the fourth-order
with relative degree twowas used in this studyas

follow [24]

G(s) =

K (s +kqs+ky)e 0155
(53+d152+d2$+d3)

K(s%+kys+ky) ,
= (s3+dqs2+dps+d3)(1+0.155)

6)

whereG(s) is the transfer function of the
systemthatis defined to be §(x,t).Kis 29.8, k; =
50, k2 = 833, dl = 212, dz = 513, and d3 =
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189.5.For the optimization of M, and t, through the

RSM, the formula of the relative

between the independent variable and the
dependent variable is unknown exactly; therefore, a
specific scheme is built in order to fit the second-
order polynomial response surface equation that
was applied with the quadratic canonical model[16]

as follow
Y = By + Xy Biki + i< 2By XX +
iy Buk? + e(7)

whereY is the scalar output response of
interestfy, B, Bjand By are the regression
coefficientsiis the linear coefficients, j is the
quadratic coefficients, k € I, and e is the errors.
For the Eq. (7), the prediction output (Y)isused for
approximation the specification of Myandt,that are
the measurement output of the closed-loop control
with twisting SMC as in Fig. 1, which the disturbance
parameter was not into accounted. In the
investigation of the M, and t.through Eq. (7),the
central composite design was applied
fordetermination  the factor levels of the
parametersR; and R,as shown in Table 1. Table 2
shows the data of M, and tywhichwereobtained
from closed-loopcontrol withtwisting SMC.

For the closed-loop control test, it was
simulatedthroughthe Matlab programming(6)which
based on the system of Eq. (6),and the data of M,
and t; were obtained by the check-pointin the

simulation, which the data ofM, and t, are based on
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2. The quadratic models of the optimization of M,
and t, are demonstrated in Eq.(8) and Eg. (9),
which the prediction value of M, and t, can be
obtained by the substitution with the value of the
level of parameters (R; and R;) as shown in Table 2.
The contour plots of response surfaces of My and tg
are shown in Fig. 2 and Fig. 3, respectively.

The errors of M, and t, between the
prediction by Eq.(8) to Eg. (9) and the data
screening in the simulation of closed-loop control by
twisting SMC are shown in Table.3, Fig. 4, and Fig.
The errors

5, respectively. average

ofM,(Eq.(8))andt,(Eq.(9))are shown in Table.3

whichare very
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trivial and can be accepted in the viewpoint of
closed-loop control. Table 4 shows the final
selection of control value of the twisting SMCwhich
are used for determination the value of R; and
R;that the optimization of Ry and R, for closed-loop

control with the twisting SMC are 1030 and 999,

respectively.

Table1. The value setting ofR; and R;.

Level of parameters

Parameters
-1 0 1
Ry 1000 1025 1050
R,
950 974.5 999

Table 2. The specification of M, and t,of closed-loopcontrol bytwisting SMC.

Number of Level of parameters Control value of twistingSMC Response of twistingSMC

Experiment Ry R, R, R, Mo t,
1 0 1 1025 999 680.317 0.339
2 1 0 1050 974.5 727.645 0.296
3 0 0 1025 974.5 702.857 0.295
4 1 1 1050 999 705.373 0.302
5 1 0 1000 974.5 680.338 0.363
6 1 1 1000 950 707.152 0.303
7 1 -1 1050 950 753.451 0.3
8 1 1 1000 999 651.304 0.766
9 0 0 1025 974.5 702.857 0.295
10 0 0 1025 974.5 702.857 0.295
11 0 0 1025 974.5 702.857 0.295
12 0 0 1025 974.5 702.857 0.295
13 0 -1 1025 950 729.236 0.3
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M, = 703.18 + 24.61R; — 25.47R, + 1.94R,R, + 1.29R? (8)
t, = 0.30 — 0.089R; + 0.084R, — 0.12R; R, + 0.086R? (9)
Mo
[ A
&
R1 R1
Figure 2 Optimization value of M, Figure 30ptimization value of ¢;.
Table 3. The prediction value by quadratic equation and closed-loop control by
twistingSMC.
Number of Level of parameters Predict Response Twisting SMC Error
experiment Ry R, M, tg M, tg M, ty

1 0 1 679 0.384 680317 0.339  1.317  0.045
2 1 0 727.79 0297 727645 0296  0.145  0.001
3 0 0 703.18 0.3 702.857 0295 0323  0.005
4 1 1 705.55 0.261 705373 0302 0177  0.041
5 -1 0 678.57 0475  680.338 0.363 1768  0.112
6 -1 -1 707.27 0.271 707.152 0303  0.118  0.032
7 1 -1 752.61 0.333  753.451 0.3 0.841  0.033
8 -1 1 652.45 0679 651304 0.766  1.146  0.087
9 0 0 703.18 0.3 702.857 0295 0323  0.005
10 0 0 703.18 0.3 702.857 0295 0323  0.005
11 0 0 703.18 0.3 702.857 0295 0323  0.005
12 0 0 703.18 0.3 702.857  0.295 0.323  0.005
13 0 -1 729.94 0216  729.236 0.3 0.704  0.084

Average 0.60 0.035
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Table 4. Selection data for tuning parametersofclosed-loop control of twisting SMC.
Level of control parameters Control value of twisting SMC Output
Method
Ry R, R, M, ts
Optimization 0.20 1 1030 999 684.88  0.33
Minimum g 0 0 1025 9745 702.86  0.29
Minimum M -1 1 1000 999 652.44  0.67

To make clear the proposed of the
optimization M, and t, through the RSM tuning, the
next section shows the result of applied the RSM in
order to optimization the control parameters of the
twisting  SMC, tested in the

which  were

simulationwithMatlab programming.

4. Results and discussion

In this section, the response surface
calculation of M, and tswere checked with the
substitution the level of control parameters (R; and
R;) into Eq. (8) and Eqg. (9) as the results of M, =
684.31 andt,; = 0.34, respectively. To check the
characteristic of  the

set-point tracking

performance(see Fig. 6) by the reference value is
equal to 650,the findingshowsthat the optimization
for the trade-offbetween fast convergenceandsmall
overshoot is the result of optimizingthe values of
Ry = 1030and R, = 999, andthe phase plane plot
of s andsof theoptimization M, andtgare shown in
Fig. 7which s ands are convoluted to zero.

For the errors of tuning control parameters
with the RSM (see Fig.8), the M, and t, by the
calcution with Eq. (8) and Eq. (9) are over than the
M, and t,; by the closed-loop control with twisting
SMC. These effected from the determination of the
sampling interval of the level control parameters (R;

and R;), which can increased the errors of tuning

control parameter if the range of the level of
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measurement of theMpandt, are obtained through through theclosed-loop control test in the simulation
the check-point; therefore, this can cause to arise and the prediction value (M, and t,)with Eq. (8) and
the errors if the data of measurement is not Eq.(9) are very trivial that can be accepted in the
accurate. However, the optimization value of R; and viewpoint of controlsystems.

R,with the RSM tuning can be accepted for

1200 . : . . . : : L \
===Minimum ts
1000~ — Optimization Mo,ts
— Reference
"""" Minimum Mo
800 |
5
Q
5
O 600 ]
400 |
2001~ 4
o ..,-‘r L L i [ [ [ [ .
0 of 02 03 04 05 06 07 08 09 10

Time (sec)

Figure 6 Set-point tracking of difference tuning.

ds/dt

Figure 7 Phase plane plot of S and$



| FEAT JOURNAL
| January-June, 2015; 1(1) : 49-59

900

57

T T T
ts(prediction)= 0.34

800F ts (twisting algorithm)=0.33
Error (Mo) = 0.57|

—>
7\

700-

Error=0.01

= Optimization Mo, ts
— Reference

"

600
500+
400

Overshoot
prediction
~(Mo)
=684.31

Output

30

S

Overshoot
(twisting algorithm,
Mo)

=684.88

200-

100f-

[

[

[ [ [ [

0 [ [

0 0.1 0.2 03 0.4

0.5

0.6 0.7 0.8 0.9 1.0

Time (sec)

Figure 8 Errors of tuning with RSM.

5. Conclusions

The response surface methodology (RSM)is
developed in the optimization of the transient
response by considered as the optimal control
parameters of the twisting SMC.The proposed
solution can be considered as the optimization of
the maximum overshoot (My) and the settling time
(ts), which were obtained through the computation
with the Response Surface Methodology (RSM). For
the computation process of the RSM, the central
composite design (CCD)is applied to design the
experiment while the calculation process is obtained
through the quadratic equation.

As the consequences, it can be achieved
through the simulation testsofclosed-loop control by
twistng SMC, and the finding shows the
minimization of M, and t; can be achieved by the
optimization tuning control parameters with the
RSM.In

addition,the errors of tuning control

parameters through the optimization with RSM are

caused by the determination of the sampling interval
of the level control parameters (R;and R,)that may
increase the errors of tuning control parameter if the
range of the level of parametersR; and R, are
extended and high standard
deviation.However,these can be accepted in the
viewpoint of closed-loop control system which the

errors of the prediction are very trivial.
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This research aims to study and test the washing peeling cassava root in the production of cassava starch used

as a binder for charcoal. When the peel - meat was ground and separated into sizes, with resolution through

sieves of decreasing sizes: 0.2-0.1 , 0.1-0.05 and less than 0.05 mm, respectively ,they were tested as binders for

charcoal in a ratio of 20 percent by weight of powdered charcoal. It was found that at initial moisture content of

charcoal of 28.4% wb. , the heating values were 3,129 , 3,155 and 3,147 Cal/g. respectively, as compared to the

tapioca flour heating value of 3,033 Cal/g. They were also tested for hardness and it was found that the hardness

were at 66.59, 70.81 and 62.25 kPa. respectively ,as compared to the tapioca flour hardness of 58.96 kPa. Thus it

was considered possible to use the washing peeling cassava root as binder in the production of charcoal.

Keywords: Washing peeling cassava root , Cassava , binder charcoal
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