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ABSTRACT

Before Selecting this study topic ,the author just heard about the noun “Green
Building” ,after performing preliminary study, the author then finds out that our country has
promoted the “Green Building Promotion Policy “as early as 2001.This paper mainly studies
the following content:1.The Definition of Green Building. 2.Green Building Label. 3.Green
Building Promotion Policy. 4.Nine Evaluation Category Systems of Green Building. 5.Green
Building Evaluation System’s Ideal Scope And It’s Applied Development. 6.Green Building
And building Management. This paper finds out that the intention of promoting “Green
Building” is good but as in 2009, the budget of Green Buildings is just about 300 millions
dollars,and those buildings pass the “Green Building Label” are not popular [nearly per 10000
people has only one “Green Building Label”(according to the statistical report by TABC by
the end of May,2011)] , therefore the space of development of “Green Building” is very
large , so we should continue to make efforts together for “Green Building” .

Keywords: Green Building, Green Building Label, Green Building Evaluation Category
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Risk Assessment and Cost Benefit Analysis
of Reducing Octane Number in Gasoline
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ABSTRACT

Methyl tert-butyl ether (MTBE) is generally used as an additive in gasoline to resist the
engine knock in vehicle. However, it not only increases gasoline cost but also possible
pollutant in groundwater. Therefore, the reduction of MTBE in gasoline is price sound and
environmental protection oriented. The purpose of the study is to find out the feasibility of
reducing MTBE through cost-benefit analysis, while the gasoline batch still complies within
the acceptance limit of ASTM specification.
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The Waukesha engine was used to test the octane number of 95 Unleaded Gasoline. The
reduction of MTBE in gasoline, due to octane number change from 95.3 to 95.1, has
increased a risk of quality rejection at a probability equaling to 0.00029, in comparison to 950
samples’ test by Waukesha engine. Results from risk assessment and cost-benefit analysis
show a saving of 150 million NT dollar, from MTBE additives reduction. And the B/C ratio
over 5 is possible. Overall, partially reduction of MTBE additives in gasoline is quite feasible.

Keywords: octane number, MTBE, risk assessment, cost-benefit analysis
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Transless DC power supply for home
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6V o

BT =4 sgs > T4 PR > K- &4 (free wheeling diode) » #FT R > T
ok Fy 3= 148 (Zener diode) - 4 f5F M DIP switch

ABSTRACT

An appearance like a wireless AC power plug , size of 5 cm cross 4cm , with a standard
DC power outlet ,an 8 pin DIP SW to control DC output voltage ,another variable resistor
on panel allowing linear DC output option. Inside box is the circuit to convert from AC to
DC without transformer ( not magnetic flux coupling) ,using 2 serial capacitors ( C1,C2) and
a rectifier diode (D2) in between ,to convert electricity flux from smaller capacitor to larger
one , moreover with a free wheeling diode (D1) to the ground to get sustained DC current
output .On the other hand paralleling a current source to deflate possibly overcharging.
Meanwhile a Darlington transistor (Q1,Q3) in series output path to regulate stable output
DC voltage. For buffered Zener diode could get regulated output voltage , different kind of
breakdown voltage Zener diodes those gated by DIP switch , so the capability of different
stable output voltages become reality .If a variable resistor in series the last DIP switch (s8) ,
the capability of linearly controlling the output voltage also achieved .
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Design and Implementation of LED circuit
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ABSTRACT

In this paper, the solar plate and rechargeable battery are used for the power supply of
the LED flash or illuminating circuit, in which solar energy is utilized for environmental
protection. The following circuits are to be discussed; (1) Rechargeable circuit of solar
energy, (2) oscillator circuit, (3) illuminating circuit with two LEDs and a resistor, and (4)
application circuit of solar energy. The design concept of this case can be extended to other
LED illuminating circuit with stable and practical characteristics.

Keywords: LED circuit, Circuit design of solar panels, application circuit of solar energy
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Evaluation of Eye-Tracking Schemes Resistant to
Shoulder-surfing Attacks in Public Spaces
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ABSTRACT

Researchers have been trying to improve authentication for a long time. User still uses
passwords or pins to authenticate the systems. Passwords or pins are vulnerable to many well-
known attacks. Most common and easy to hack password is shoulder-surfing attacks. Most
password schemes are vulnerable to shoulder-surfing attacks. Shoulder-surfing attacks refer to
using direct observation techniques, such as looking over someone's shoulder, to get
password. Many eye tracking authentication systems are proposed to reduce shoulder-surfing
attacks. But they also reduce the usability of the system. This paper conducts a depth research
on those eye tracking authentication systems and discusses their advantages and
disadvantages.

Keywords: Shoulder-surfing attacks, eye tracking authentication systems.
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ABSTRACT

The main purpose of this paper is to develop a lightweight portable pulse meter with a
physiological signal sensing circuit, and through acquisition and reconstruction of the pulse
signals will be presented on a personal computer, so the content is divided into hardware
production and signal processing. The hardware realization of the system, we will be divided
into three blocks. First a conductive polymer as a material of the sensor is used to measure
physiological signals of weak pulse. Then the amplifier circuit, filter and Schmitt trigger
circuit are used to enlarge the pulse of weak physiological signals, filtering noise, and convert
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a continuous signal into pulse signals. Finally there is the beating pulse of abnormal warning
circuit. In signal processing, we adopted a DAQ card and signal capture device cooperated
with Labview platform, the pulse signal waveform reconstruction. This study can be applied to
future wireless transmission and build personal physical database to achieve the goal of long-
distance medical treatment and care.

Keywords: pulse; acquisition; conducting polymer sensors;
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ABSTRACT

This paper presents the application of personal best oriented particle swarm optimizer
(PPSO) to solve economic dispatch(ED) problems accounting for valve-points effects and
multiple fuels. PPSO is a variant of particle swarm optimizer (PSO) for unconstrained
function optimization. Since ED problems are constrained minimization problems, a simple
repairing scheme is also adopted to handling violation of power balance constraint during the
searching process, which guarantees the solution is feasible. Two power systems having 10
and 13 committed units are used to demonstrate the feasibility and effectiveness of the
proposed methods. Numerical results show that the proposed method performs well in
comparison with other methods.

Keywords: Economic dispatch, particle swarm optimization, valve-point effects
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L. INTRODUCTION

With the increasing cost of various fuels and highly competition under deregulated
power markets, modern electric power utility companies are seeking ways to provide
consumer with high quality and cheap electricity at the lowest possible cost. Therefore,
economic dispatch (ED) of the committed generator outputs becomes a more and more
important issue for power system operation. The objective of the ED problems is to schedule
the committed units economically while taking into account a number of constraints imposed
on system operation. Undoubtedly, improving the scheduling methods for optimal or near-
optimal operation of the units can save cost significantly.

Conventionally, the input-output characteristics of a generator are usually approximated
by a single quadratic function. ED problems of this kind of cost function are better solved
using traditional numerical methods. However, it is more practical to consider the valve-point
loading for fossil fueled plants. Valve-point loading incurs nonlinearity of cost function and,
furthermore, generates multiple local minimum points. Meanwhile, multiple-fuel options for
generator operations are frequently encountered due to the consideration of fuel resource
diversity and economic operation, which leads to discontinuity of cost function at the
boundary of fuel swapping. Classical solution methods, e.g., Lagrangian multiplier and
Newton method for ED problems with nonconvex cost function, are no longer applicable.

A considerable number of methods are proposed to deal with ED problems with either
valve-point effects or multiple-fuel options. For instance, genetic algorithm [1-4], Lagrangian
neural network [5], evolutionary programming techniques [6,7], particle swarm optimization
[8-13], etc. are some among them.

Particle swarm optimization is one of the most attractive heuristic algorithms. Owing to
its simplicity and fast convergent capability, particle swarm optimization has attracted much
attention globally [14,15]. It has been successfully applied to many nonlinear optimization
problems including ED problems as mentioned above. In this paper, a variant of PSO, called
personal best oriented particle swarm optimizer (PPSO) [16] is employed to solve ED
problems considering valve-point effects and multiple-fuel options simultaneously. ED
problems are nonlinear constrained optimization problems and, in general, penalty function
methods are used to convert them into unconstrained optimization problems, which are then
solved by various promising algorithm described above. However, it usually requires tuning
one or more penalty constants, a key step to make penalty function method work successfully.
To release this burden, a simple repairing strategy is fusing into above mentioned PPSO
algorithm for solving ED problems. Case studies show that the new approach is capable of
providing accurate dispatch solution efficiently.
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I1. Economic dispatch problem formulation

Fundamentally, economic dispatch problem can be mathematically described as:

Minimize
Fr =Y F () M)
subject to
iPi =P, +P,, (2)
Poin SP <SPy  i=12,..n 3)

where 7 is the number of dispatchable units; 7 is the index of units; P; and F; are the real
power output and fuel cost function of unit i, respectively; Fris the total operating cost; Pp is
the total demand load; Py 1s the transmission 108s; Pimin) and Pjmax) are the lower and upper
bound of output power of the unit i, respectively.

Basically, generator with quadratic cost function is frequently used, which is generally
expressed as

F(P)=a,P’ +b;P; +¢ (4)
where a;, b;, and ¢; are cost coefficients of generator i.

In reality, generating units may use multi-valve steam turbines which lead to a greater
variation in cost function. Typically, as each steam valve starts to open, generators input-
output relationship emerges ripple effect. To account for the valve-point loading of a
generator, the cost function is usually represented by adding a sinusoidal function to original
quadratic function, i.e.

F,(P)=a,P} +bP, +c+|e sin(f (P —F))| (5)
where e; and f; are the fuel cost coefficients of generator i due to valve-point effects.

Accounting for multiple-fuel options, a generator with & types of fuel, its cost function is
expressed as:

2
a, Py +b,P, +c,, P,

i1(min)
2
a,P,+b,P, +c, BZ(min) <P, s Piz(max)

(6)

2
a, By +b, By +cy, R’k(min) <SP, < Pz’k(max)

where aj;, b, and c;; are cost coefficients of the i-th generator using the j type of fuel.
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II1. Particle swarm optimizer and its variant

In this section, a brief review of the particle swarm optimizer and the personal best oriented
particle swarm optimizer are given.

(a)Conventional particle swarm optimizer (PSO)

PSO, inspired from social behavior simulation of bird flocking and fish schooling, is an
evolutionary computation technique especially suitable for unconstrained optimization
problems. It is a population-based algorithm where a swarm of N particles move in an n-
dimensional space, collaboratively with information sharing, searching for optimal solution.
Each individual, called a particle, consists of two parts, the position and velocity. Position
represents the candidate or trial solution of the problem, while velocity denotes the step size a
particle will advance in next iteration. PSO searches the problem domain by adjusting the
trajectories of moving points in the problem space. Each particle tries to move toward the
global points through the interactions with its previous best particle and the best particle of
their neighbors. The i-th particle is usually represented by an n-tuple vector, i.e., x; = (x;s,
Xi%,-.., Xin)| where n is the dimension of the problem space. Except the position, each particle
is associated with a velocity, v; = (vis, viz,..., v,-n)T. Each particle explores the problem domain
with its associated velocity, which are dynamically adjusted according to the following

equations:
vfj” = a)vé +¢, ~rnd(1)~(p;]. —x;)+ c, -rnd(l)-(pfj —xfj) (7)
M=y 4] (8)

for each dimension j=1,..., n, where @ is an inertia term with value in (0,1), the learning

factors ¢ and ¢, are two constants; rnd(1) is a uniform random number in (0,1); p; = (pis,
Pizs---, Pin)" and Do = (Dgls Pg2s---» pgn)T are the best positions found so far by particle i and all
the particles, respectively; and ¢ is the iteration count. Each component of position, x;;, must
not walk out the search range, while velocity is usually clamped in [Vimin, Vmax] Where viin and
Vmax are two constants specified the lower and upper bound of velocity, respectively. Here p;
is also referred to the personal best of particle i.

(b)Personal best oriented particle swarm optimizer (PPSO)

PPSO is a variant of PSO using the same velocity updating rule as PSO does. Instead of
using constriction type PPSO [16], the inertia weight type of PPSO with the same velocity
updating rule (7), is adopted in this paper. The position updating rule of PPSO is:

t+1 t+1
=V

X =Y, +pz‘t )

Here, p; denotes the best solution ever found by particle i. The behavior of PPSO is similar to
PSO. However, the performance of PPSO is, in general, better than PSO which has been
verified via testing on some benchmark functions [27]. In this paper, it is shown that using
PPSO as the kernel of an optimizer, ED problems with nonsmooth cost functions can be well
solved.
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IV. Proposed ED solver based on PPSO

The implementation of the proposed method is described in this section.

(a)Solution encoding

The candidate or trial solution of a particle is presented by a vector of n elements, denoted
by P=[P:, Ppn, ..., Pi], for i=1 to N, where N is the number of particles, and # is the number
of online committed units. With this notation, P; means the generated output of the j-th unit
for trial solution i.

(b)Initialization

Each components of a trial vector is initialized within corresponding unit’s generating
limits. That is,

P@‘/‘ = Pj(min) +rnd(1)- [P_/'(max) - Pj(min)] (10)
for j=1, ..., n-1. Here, rnd(1) is a random number in (0,1). Pjmin) and Pjmax) are the lower and

upper bound of unit j for particle i , respectively. Since the transmission loss is not considered
in this paper, for particle 7, a unit is chosen as a dependent variable, assuming n, which is
calculated from:

—_

n

P, =P,-3 P, (11)

in

J

Any unit can be selected as a dependent variable. Here, choose unit # as dependent variable is
just for computation simplicity. Note that although the first (z-1) units guarantee to initialize
within their operating limits, the output obtained by (11) for unit » may be out of its frontier.
To fix this problem, a repairing strategy is adopted, explained in the next subsection. Note
that upper case P;, i =1, 2, ..., n, is used for the i™ candidate solution (particle 1) and lower
case p; denotes the best solution the particle i ever found so far.

As to the velocities, initially, they are set to
v?/' = Vmin + Vl’ld(l) ’ [Vmax - I/min] (12)

where [V, Vimax] €quals [-20, 20] in this paper. Other rational setting works fine, too, for
example, [-10, 10] or [-50, 50]. However, assigned larger range for velocity makes particle
move with wider steps occasionally, which in turn results in wider exploration, and diversity
property retains. Meanwhile, it also gains more chance to go outside the search domain and
needs more steps to fix this flaw which inevitably spends more computation time. Since only
(n-1) units following PPSO rule, actually, (n-1) components for each velocity vector is
sufficient.

(c)Repairing strategy

Although each components of the velocity is clamped within [V, Vi, @ particle,
advancing to a new point computed by (9), may violate operating constraints. For the case of
the first (n-1) units, once this happens, it is repaired by:

{P!/' =Piwminy ¥ By < Pjumin)
Py =P i Py>P

J(max) j(max)

(13)
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Equation (13) states that when a unit’s output moves beyond its generating limits, it is forced
to stay on the border of the search domain. This treatment can keep the generating output of
all the n-1 units feasible.

As mentioned above, the generating output (P;,) of unit n for particle i, calculated via (11),
also may move out of its operating limits occasionally. Under this condition, the repairing
procedure shown in Fig.1 is invoked, in which P;, is first set to its upper or lower border
depending on its value originally obtained by (13) and then distribute the difference between
the power demand (Pp) and the total generating output to those units that do not touch their
limits. The repairing strategy guarantees every trial solution is a feasible solution.

(d) Stopping criterion

As most stochastic optimization algorithms do, since the minimum cost is unknown in
advance, the maximum number of iterations is taken as the stopping criterion. The required
optimal solution is thus the best solution obtained in the final iteration.

P Out of Rangg!
No

Yes
if P, < Pn(mm)
P = Pn(min)
if P, > Pn(max)
Py, = Pn(max) )

v

n
D=P,-> P
=1

if D >0 then

Ej=Pjmay —Py,j=1-n
if D <0 then
E; = Piuin —Pyj=1,-n

n
ej ZEJ/ZEJ’JZI”H
j=I1

v
P;=P;+D-ej,j=1,--'n

)

Fig.1 repairing strategy

In short, through combining the core of PPSO and repairing strategy to handle constraints,
the general steps of the proposed methods for ED problems are summarized as follow:

1). Assign parameters @, ci, ¢z, n, N and Tpax Where N and Tp,x are the number of particles
and the maximum number of iterations, respectively.

2). Initialize position and velocity for each particle.

3). Evaluate each particle by computing its generating cost.
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4).Find out personal best particle, p;, and global best particle, p,, among population.
5).Do steps 6 ~ 9 for each particle i, i =1, ..., N.

6).Update v;; using (7) for j=1,...,n-1. Note also that velocity is clamped to (Vmin, Vimax), -1.€.,
if Vij < Vmin then Vij = Vmin and if Vij > Vmax then Vij = Vmax.

7).Update Py, j=1,...,n-1,using (9) and check whether each generator’s output is within its
operating limit, i.e., if Pjj < Pjgin) then Py = Pjguin) and if Py > Pjgnay) then Py = Pjguay).

8).Calculate P;, using (11), and invoke the repairing procedure shown in Fig.1, if necessary.

9).Compute the generating cost, and update p; and p, whenever the new particle performs
better than the personal best and global best found so far.

10).Terminate if # > Tp,x, otherwise increase iteration count and repeat steps 5~9.

V. Cases study and simulation results

In this section, two systems with 10 and 13 units are used to validate the effectiveness of
the proposed approaches. The first system contains 13 generators considering valve-point
effects while the second system has 10 units with multiple-fuel options. For a fair comparison
with other proposed algorithms, transmission losses are neglected here. For all the
experiments, the inertia weight, @, and number of particles, N, are set to 0.725 and 20,
respectively. The acceleration constants, c¢; and c¢;, are both equal to 1.4. The maximum
number of iterations is discussed accompanying the associated case study. Comparison data
are acquired after 50 independent trial runs. Optimal solution and statistics data, e.g., best,
worst and average solutions obtained among 50 runs are recorded and compare with other
proposed methods found in literature.

Case 1: Thirteen units with valve-point effects

As a first case, a 13-unit system taking account for valve-point effects is considered.
Generators data can be found in [3]. The total power demand is Pp,=1800MW. In this case,
maximum iteration, Tmax, is set to 200. Table I shows the best solutions obtained by PPSO
and compares with IGA (improved GA) [3] and CGA MU (conventional GA with multiplier
updating) [17].

From the view point of solution quality, PPSO performs better than IGA and IGA MU
(improved GA with multiplier updating). Table II shows another comparison with
evolutionary programming (EP) techniques CEP (Classical EP), FEP (fast EP), MFEP (fast
EP with weighted mean of Gaussian and Cauchy mutation) and IFEP (improved fast EP) [6],
in mean, minimum and maximum costs. Solution quality of PPSO is thus proven.
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Table I. Comparison the optimal dispatching obtained by different algorithms

Units | IGA | CGA_MU | PPSO | Units IGA CGA_MU PPSO
Pl | 269.29 | 448.7990 | 538.5587 | P8 109.87 60.0000 109.8666
P2 | 220.27 | 302.5353 | 149.9480 | P9 109.86 109.8666 | 109.8671
P3| 299.20 | 299.1993 | 224.8870 | P10 77.40 40.0000 40.0000
P4 | 159.73 | 109.8666 | 109.8670 | P11 77.40 40.0000 40.0000
PS5 | 109.84 | 60.0000 | 109.8666 | P12 92.40 55.0000 55.0000
P6 | 109.87 | 109.8666 | 109.8665 | P13 55.0 55.0000 92.4000
P7 | 109.87 | 109.8666 | 109.8723 | Fr | 18063.58 | 17975.3437 | 17972.18

Case 2: 10 units considering multiple-fuel options

A 10 units system with generator having multiple-fuel options is tested in this case.
Generators data can be found in [8]. The maximum number of iterations is set to 100. In terms
of best solution obtained by PPSO and other methods for a load demand of 2700MW are
shown in Table III. As seen in Table III, PPSO has provided better solution than HM [18],
HNN (Hopfield neural network) [19], AHNN(Adaptive HNN) [20], EP (Evolutionary
programming)[21], and ELANN (Enhanced Lagrangian artificial neural network)[5], and comparable
with HRGA (Real coded GA) [4] and MPSO (modified PSO) [11]. It is shown that PPSO

Table I Comparison with evolutionary programming techniques

Mean Max. Min.

cost cost cost
CEP | 18190.32 | 18404.04 | 18048.21
FEP | 18200.79 | 18453.82 | 18018.00
MFEP | 18192.00 | 18416.89 | 18028.09
IFEP | 18127.06 | 18267.42 | 17994.07
PPSO | 18090.87 | 18255.15 | 17972.18

performs better than most of the listed methods.

Table III Comparison of the optimal dispatches obtained by different algorithm

Unit | HM HNN | AHNN EP MPSO | ELANN | HRGA PPSO

Pl | 2184 | 2245 | 2282 | 2252 | 2183 219.06 | 218.2559 | 218.2467
P2 | 211.8 | 2150 | 214.8 | 215.6 211.7 211.97 | 211.6816 | 211.6736
P3 | 281.0 | 291.8 | 291.7 | 291.8 280.7 281.96 | 280.7359 | 280.7203
P4 | 239.7 | 2422 | 2423 | 242.1 239.6 239.84 | 239.6298 | 239.6319
PS5 | 279.0 | 2933 | 2933 | 2937 | 278.5 280.94 | 278.4819 | 278.4986
P6 | 239.7 | 2422 | 2422 | 2419 239.6 239.84 | 239.6508 | 239.6419
P7 | 289.0 | 303.1 | 3023 | 301.6 | 288.6 290.81 | 288.5712 | 288.5673
P8 | 239.7 | 2422 | 2423 | 2428 239.6 239.84 | 239.6180 | 239.6303
P9 | 429.2 | 3357 | 354.2 | 356.6 | 428.5 418.41 | 428.5175 | 428.5323
P10 | 2752 | 289.5 | 288.9 | 288.7 274.9 27733 | 274.8466 | 274.8571
Py | 2702.1 | 2699.7 | 2700.0 | 2700.0 | 2700 2700 2700 2700

Fr | 625.18 | 626.16 | 626.24 | 626.26 | 623.809 | 623.88 | 623.8092 | 623.8092
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VI. Conclusions

Greenhouse effect and increasing cost of various fuels have imposed cost burden on
electric utility operators. One way is to improve the dispatching operation of generator
economically and efficiently. In this paper, the personal best oriented particle swarm
optimizer incorporated a simple repairing scheme is developed for solving ED problems
considering the valve-point effects and multiple fuel options, respectively. The repairing
strategy is used to handle equality constraint, which guarantees the solution to be feasible
without sacrificing convergent speed. With repairing strategy, it also does not need to tune
penalty constants whenever penalty function method is used for ED problems. In addition,
combining the merits of PPSO with a simple repairing strategy makes the algorithms easy to
implement.

The proposed approach is verified via tests on two systems with 10 and 13 committed
generators and compared with a number of methods ever proposed. Numerical results
demonstrate that the proposed method is capable of obtaining high quality solution.
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ABSTRACT

This paper numerically investigates the near wake flow structures on top of a vertical
annular jet with cross flow. Three flow patterns appear in various ranges of velocity ratio
between the jet and the crosswind. The wake structures and characteristics change
accordingly. For low velocity ratio (<1.8), only single bubble exists at the wake and there is
no four-way saddle point. Two asymmetric bubbles and a four-way saddle point exist for
velocity ratio between 1.8 and 10. The location of the saddle point is found to be raised with
increasing velocity ratio. For velocity ratio higher than 10, the two bubbles become
symmetric and the location of the saddle point is fixed. Additionally, it is found that the
location of the saddle point is decided according to the velocity ratio and not according to
Reynolds number of the jet flow.

Keywords : cross flow, annular jet, wake, four-way saddle point
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L. INTRODUCTION

A circular wall jet in a crosswind has been studied due to its application in industries.
The crosswind and wall jet interaction induces wake bubbles behind the jet-flow column. The
flow structures determined by the velocity ratio are complicated and the mixing effect in this
non-premixed combustor is enhanced by the interaction of complex vortex structures (Keffer
and Baines, 1963; Kamotani and Baines, 1972; Andreopoulos and Rodi, 1985; Kim and
Benson, 1993; Gollahalli and Nanjundappa, 1995). Patrick (2003) experimentally studied the
shedding frequency and acoustic characteristics of two tandem cylinders in a cross flow with
fluctuating pressure. Said et al. (2005) used particle image velocimetry (PIV) to observe the
vortex structure of a circular wall jet with crosswind. Adaramola et al. (2010) investigated the
time-averaged velocity and streamwise vorticity fields within the wake of a stack in a low-
speed wind tunnel using seven-hole pressure probe.

Liu et al. (2001), Saha et al. (2003), and Liu et al. (2005) made use of numerical
methods to obtain the solution under crosswind effect. The wake structures behind the
prominent tube were discussed. By altering the prominent length of a cantilevered cylinder,
Liu et al. (2001, 2005) simulated the wake behind the cylinder in a cross flow to discuss the
influences on the wake structures. Saha et al. (2003) simulated the vortex street behind a finite
square cylinder with crosswind and studied the relation between the lift and drag at low
Reynolds numbers. Al-Waked (2010) simulated crosswind effects on the thermal performance
of natural draft wet cooling towers (NDWCTs) with the standard k- ¢ turbulence model. As
the hot water was discharged to the air passing through the tower, the air temperature contours
were presented for the rising and drawing of warmed air at the base of the tower upon the
speed and direction conditions of the crosswind.

Fluids passing a bluff-body form a recirculation bubble behind it. The formation of this
recirculation bubble is a way to enhance the mixing effect. Wake flow easily generates a
recirculation zone and also results in a four-way saddle point on top of the recirculation
bubble. This enhances flow field mixing and promote the combustion effect. Since the
adverse-pressure gradient of the wake behind a circular disc is generally larger than that
behind a circular cylinder, the wake structure of the circular disc is obviously larger. The
interior turbulence intensity and mixing effect are greater as well. Li and Tankine (1987),
Schefer et al. (1994) employed flow visualization method by discharging particles into the
wake to observe the dynamic flow modes.

Knowing from the paper review cited above, no numerical study has been published
on the near wake flow structures and characteristics for an annular jet flow with crosswind.
This motivates present study. The flow field is investigated for various combinations of
annular jet velocity and cross wind velocity.
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I1. Methodology and Boundary Conditions

The turbulent three-dimensional flow is simulated numerically using a combination of
the continuity and the turbulent Navier-Stokes equations. The flow is assumed to be steady
and incompressible. The governing equations include continuity and three dimensional
momentum equations which can be written as

d(pu,) —0 (1)
ox,

i

d dp 0 ou, Ou; 2 . du d
— u. |l=——+— —_ ___5“_1 I K
axj (puluj) ox; +axj [ﬂ[axj " ox, 3 7 ox J}-axj ( pUih; )

1

2)

denotes the Reynolds stresses; i and j mean the three components in X, Y,

where — pu,'u;’
and Z directions. The standard k- € model based on the turbulence kinetic energy (k) and its
dissipation rate ( € ) is employed to construct the turbulence kinetic energy equations.

A schematic diagram of the geometry was shown in Fig. 1(a). The annular jet was
inserted from the bottom of a cross flow field. The simulated zone under consideration was
500mm x 600mm in horizontal cross-section and is 1000mm in height to ensure reasonable
boundary conditions. The annular jet is assumed coming from the entrance 150mm beneath
the cross flow field. The outer diameter, D, and inner diameter, d, of the annular jet are 50mm
and 30mm, respectively. The hydraulic diameter, Dj, of the annular jet at the exit is therefore
20 mm.

The cross flow and the annular jet flow were assumed to have the same fluid at the same
temperature. The fluids in this simulation were set to be air and the surrounding temperature
was 20°C. The incoming cross-flow velocity u was assumed to be uniform and ranged from
1.0 to 5.0 m/s. The annular jet velocity v; was also assumed to be uniform at the entrance.
Define a parameter v;/u the velocity ratio of the annular jet v; to the crosswind u. It is of
interest to see the relation between flow pattern and velocity ratio. In the computing process,
non-slip boundary conditions were applied to all of the walls except for the inlet and exit of
the annular jet flow and wind tunnel.

Fig. 1(b) is the side view of the structured computational mesh. A non-uniform grid
system with a large concentration of nodes closed to the near-wake region is generated. A
finite volume method was used in the numerical computation. The algorithm was SIMPLEC
(Van Doormaal and Raithby, 1984) and the discretization scheme was QUICK. The
normalized residual value convergence was less than 10 in the solution.
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I11. Results and Discussion
3.1 Flow patterns and structures

Fig. 2 shows the streamline of the flow field in the center plane with crosswind velocity
2.5m/s and vj/u = 5.6, corresponding to Reynolds number of the annular jet flow, Re= 1.9x
10%. The jet exit is located near the bottom left corner and the exit center is at the point of
x/d=0, z/d=0. 1t is seen that circulation takes place on the downstream side. It is also seen that
the major influence on the crosswind appears in the right region. In addition, the top
streamline is almost horizontal and the streamlines on the left side are almost parallel to each
other. This means that the simulation domain is large enough to avoid significant boundary
error. The flow structures in the downstream region are similar to those of a circular wall jet
with crosswind except the recirculation bubbles on the top. The recirculation bubble is
oblique due to the crosswind effect.

Attention is focused on top of the annular jet. Fig. 3 shows the velocity vector fields and
streamline patterns of three flow modes for a constant crosswind velocity 2.5m/s and various
jet velocities. Fig. 3(a) and 3(b) show the velocity vector field and streamline pattern for
velocity ratio of 1.2, respectively. In this case, the velocity field is mainly horizontal and a
recirculation bubble appears behind the bluff-body. The wake is suppressed due to the
crosswind effect. For velocity ratio 4.0, the bluff-body effect is enhanced enough to resist the
crosswind effect and another bubble appears on the right side of the jet. Fig. 3(c) and 3(d)
show this dual bubble situation. The two bubbles are not equal as an interaction result of the
crosswind and bluff-body. It can also be seen that a four—way saddle point appears on top of
the bubbles. A four—way saddle point shows the fluids flow from four directions towards or
away a point, shown as Fig. 3(d) and 3(f). This saddle point inclines to right side due to the
asymmetric situation. The flow shows that the fluids in the wake are drawn from inside the
left bubble into the right bubble. At a higher jet velocity, the flow pattern changes and two
bubbles become symmetric with respect to the center line of the annular jet. This flow pattern
appears for velocity ratio higher than 10, as shown in Fig. 3(e) and 3(f). In this pattern, the
bluff-body effect is comparatively large and the two bubbles are almost the same in size. The
streamline pattern close to the jet exit is almost symmetric under this condition. The four-way
saddle point on top of the bubbles appears close to the center line of the bluff-body. The flow
structures indicate that the fluids from the left bubble are not drawn into the right bubble.

3.2 Flow characteristics

As aforementioned, the flow pattern changes according to velocity ratio. The contour of
both vortex bubbles at the wake changes as well. Fig. 4 shows the contour variation of both
vortex bubbles for different velocity ratios. The terminal point of each curve is the position of
the four-way saddle point. Fig. 4(a) shows the contour curves of the left vortex bubble from
the rim of the inner tube exit to the four-way saddle point. Curves move up with increasing
velocity ratio. In the dual bubble mode, the variation of contour is very sensitive to velocity
ratio. Increase of velocity ratio causes the contour curves incline upward significantly. The
position of the four-way saddle point also moves from the right side to the central axis (where
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x/d = 0). In the symmetric bubble mode, the variation in each contour is very small. Each
contour tends to overlap. The position of the four-way saddle point is at the central axis. Fig.
4(b) shows the effect of velocity ratio on the contour curve of the right vortex bubble. Curves
for various velocity ratios are very close and the four-way saddle point at the terminal of each
curve is not so obvious. However, comparison of Fig. 4(a) and Fig. 4(b) can indicates the
height of the right bubble and the contour can also be found through the four-way saddle
point. The value increases from 0.2 to about 1.0 as the velocity ratio increase from 2 to about
15. This indicates that the flow structures that may affect the downstream mixing in a cross
flow can be controlled by adjusting the velocity ratio.

Fig. 5 shows the relation between the height of the recirculation bubble H,,, and the
Reynolds number Re;. The crosswind velocity is kept 5.0m/s. It is found the non-dimensional
parameter /,,./d 1s increased with increasing Re;. The value of H,,./d shows a jump at Re; of
about 1.3x10*. The reason for the abrupt increase is the mode change from single bubble into
dual bubble. This causes increase of H,,,/d to 0.35. In the range of dual bubble mode, H,,../d
is non-linearly increased with increasing Re; and the slope is gradually decreased. For Re;
higher than about 6.5x 104, H,./d is almost unchanged and the flow mode becomes
symmetrical bubble. In this mode, the height of the recirculation bubble is almost constant
with respect to Re;.

The four-way saddle point S appears only in the dual bubble and symmetrical bubble
modes. The saddle point position changes with respect to velocity ratio. Fig. 6 depicts the
relation between Hg/d and vj/u. The value of Hg denotes the height of the four-way saddle
point. Fig. 6 shows the value of Hy is slightly smaller than the value of H,,,in dual bubble
mode. It is also seen that Hs approaches H,, with increasing velocity ratio. In the
symmetrical bubble mode, they are constant.

IV. Conclusion

The flow structures behind the bluff-body of the double concentric tube show the
different mode because of the velocity variation of the crosswind and annular jet. By means of
above simulation and analysis, the flow patterns will present single-bubble, dual-bubble and
symmetric-bubble modes near the wake region for the alteration of the velocity ratio. Both of
vortex bubbles behind the bluff-body are not symmetric in dual-bubble mode and transformed
to be symmetric in symmetric-bubble mode. The flow structure and the mixing ability will be
different with the flow mode. As the properties of the crosswind are known, the flow
structures needed or avoided can be always controlled by means of regulating the velocity of
annular jet to alter the velocity ratio.
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Fig. 1 Numerical simulation model: (a) schematics diagram of the
geometry, (b) structured computational mesh of the near wake region.
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Fig. 2 Streamline pattern of the annular jet in a cross flow when keeping the crosswind
velocity at 2.5m/s (Re; = 1.9x10", v/u = 5.6).
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Fig. 3 Velocity vector field and streamline pattern of three flow modes when
keeping the crosswind velocity constant at 2.5m/s: (a), (b) the single bubble mode
(Re; = 4.0x10°, v/u = 1.2); (c), (d) the dual bubble mode (Re; = 1.3x10°, vj/u =
4.0); and (e), (f) the symmetrical bubble mode (Re; = 3.6x10%, vi/u=10.8).
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Fig. 4 Contour variation of both vortex bubbles at different velocity ratio: (a) the
left vortex bubble and (b) the right vortex bubble.
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ABSTRACT

This thesis studies the characteristics of the externally pressurized, with multi-recessed,
close-type, flat hydrostatic slide ways by using the membrane restrictor as a compensating
element. Furthermore, the optimal design analysis for maximum bearing stiffness is presented
by using the genetic algorithm. The general equations for film pressure are provided
according to the flow rate balance of slide ways. Results are in terms of the bearing stiffness
with the variations of the bearing displacement ratios, the restriction parameters and the
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membrane compliance. By using the genetic algorithm, the optimal design analysis is carried
out under the setting design environments of numbers of recess, geometric size of recesses,
and speed of slide ways. For membrane restrictors, the optimal design parameters of supplied
pressure, bearing clearance and restriction parameters are searched, whilst, the optimal design
parameters of supplied pressure, bearing clearance, membrane restriction parameters and
membrane compliance are searched for membrane restrictors. Finally, these optimal design
parameters corresponding to the maximum bearing stiffness.

Keywords: Close-type hydrostatic slide ways, Capillary restrictor, Membrane restrictor,
Genetic algorithms, Stiffness.
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Outlet Temperature Prediction of U-shaped Ground Heat
Exchangers
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ABSTRACT

The key-technologies of ground source heat pump application decided by the heat-
transfer efficiency of U-shaped ground heat-exchanger (UGHE). Outlet temperature of UGHE
is affected by heat transfer efficiency. In the first-stage of design, it should predict the outlet
temperature of UGHE in order to calculate the amount of heat transfer. For the heat transfer
outside of borehole, the study applied finite line-source model to calculate the wall
temperature of borehole. Inside of borehole used the quasi-three dimension heat conduction
model to calculate the outlet temperature of UGHE. The study used dimensionless analysis to
solve the equations of energy and plotted the related figures for the solution of outlet
temperature of UGHE. Finally, discussed the variables affect the outlet temperature of UGHE
and the effect of heat flow-back. The methods of decreasing the outlet temperature of UGHE
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including: decreasing volume flow rate, increasing the depth of well, increasing the thermal
conductivity of back-fill soil. These conclusions are consistent with actual engineering
applications.

Key words: Ground source heat pump, Thermal resistance, Dimensionless, U-shaped ground
heat-exchanger (UGHE) -
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The Development of Solar Tracker of Concentrator
Photovoltaic Panel
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ABSTRACT

The purpose of this thesis is to develop a solar tracker of concentrator photovoltaic panel.
The proposed technique of this solar tracking system uses a quadrant detector, X-Z dual axis
mechanism and controller.

The quadrant detector is to sense the sun light of solar altitude-azimuth.It splits a focused
image into four parts or quadrants, with the light in each quadrant being separately detected.
The image position is by definition centered on the detector when these four signals are equal
in intensity. The error signal drives DC motor and X-Z dual axis mechanism to revise solar
altitude-azimuth, while an imbalance implies a centering error. Finally, a practical solar
tractor is accomplished to test and verify the proposed technique enhancing the tracking
ability of concentrator photovoltaic panel.

Key words: concentrator photovoltaic panel, X-Z biaxial tracker, four-quadrant optical
sensor.
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Automation Image Detection of EMI Metal Shielding
Element before Sealing in the Carry Band
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ABSTRACT

Electro-magnetic interference (EMI) always make the precision electronic components
failure, so those components need the metal shielding element to be protected. As great
demands for high performance communication device, the metal shielding elements are also
requested. The automation of metal shielding element manufacture is necessary. This research
uses the machine vision technology to detect the metal shielding element defects before
sealing in the pin-carry band. This paper uses the USB camera to get the image, and then find
the region of interesting of image. With pattern matching method, this paper detects the
defects and records the results for manufacture procedure analysis. Finally, experimental
results confirmed that the automation image detection method in this study is better then
manual ways.

Keywords: EMI shielding element, machine vision, automation image detection
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ABSTRACT

In recent years, the greenhouse effect elevated rapidly and the climate varied severely
because large amounts of CO, are discharged to the atmospheric environment. Those
variations are harmful for the living environment, therefore, the energy saving and carbon
reduction issues have been taken into account by the government in the world. To achieve the
goal of energy saving and carbon reduction, a lot of technology emerged including application
of green materials in building. On the basis of employing the importance of the green building
materials, this research is to incinerate the dust and burn the green material of light aggregate
formed to sludge of the reservoir, mud of the sewer and rubbish, have already applied to a few
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cases of the domestic public buildings, has carried on factors such as the applicability,
indicator, security and cost-effective of afforesting amount, etc. to assess, and gather every
number value and main point, put in order out the rational application way, the ones that offer
the industry of the building in the future to adopt in many ways are considered in light of
actual conditions or in accordance with following, even then popularize to the feasibility of
the landscape design, expect to make it become material with indispensable construction work
after abundant commercialization. If can establish the target of employing finally, besides
solving several kinds of waste treatment problems, offer resource value again at the same time
also, reach, set up, continue final goal of living environment forever.

Key word : green building materials, light aggregate, sludge, public buildings, landscape
design.
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Study of Titania Nanotubes/Noble Metal (Au ~ Ag)
Nanocomposites with Controllable Coverages and
Performance in Photocatalyticdegradation
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ABSTRACT

We report here the first electrochemical methods to prepare titania nanotubes/noble
metal ( Au - Ag ) nanocomposites with controllable coverages and performance in
photocatalyticdegradation of dyes are investigated.

Keywords: electrochemical methods; titania nanotubes /noble metal; dye; photodegradation
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OCP)fg % fs 1 B 4pi8 79 % » D > AR § ;ﬁ ¥ F £ 7t kT CV 2ZKLEEE
Bt BT A u 5028 V(s 7 108))% 1.22 V(ff%é{’ﬁ'}) ;}’ﬂ”ﬁ&—r %500 mV/s > A 4|
FH25~50754c100% 7 Bl s HART B> KT CV 2 BEBEBFR BT 204
5-030V %2030 VEE R 2 BF) 0 %ﬂ?a“a’mi»—p 50 mV/s > R & % $F45 ~ 10 ~ 20430
72 FB#H-ORC 7%+ > BRI pH B> M EMIT - § C 4B T 28
(IEPriox=6) » izt ORC {62 2 2 £ BBuF s - F ez K F 40 o 50 A4
* v% A ¥ 454 w2 & i—,ﬁzx\ﬁr v YR R A S -H T Bk IT%/\ - % Y4532 T*PF?
Foh2 EpRAE o T BT ORISR L YT o M AR S K o
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b R 8 2 A kA b A £ 32001 N HCI ;‘i;;‘r% POEFRELIFTEIAEG A
F@Eeffsd cm’2 v & ¥ Bk s & k%2 BE T - (open circuit potential; OCP)#& %
o A R2ZBEETE AR ALERZET  REEBRRAI A FLEN 4
B B F AR/ F PRGN EAEZ R B R L F R ks B
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Sz B oo A7 A A 2 B (model XL2000, Microson)# ¥ %20 kHz » ™ & /& % 3.2 mm 2 4%
g dRd B A100 W ext F o

3.41EEE bt 2 HIE

FRTCEEET R &5 7 £ 1R F Bz k¥ KR (atomic absorption spectrophotometer,
AA, Z-2300, Hitachi, Japan) & | » & ] * 7 % ;% § + & e 4t (transmission electronic
microscopy, TEM, Hitachi, Japan)L%§ £ /- ¥ ‘&5 2 K4 & 2 A ML eh A ] 3
ARG Ty mRf e

3.5 NIRRT

BRI ERF R i 2R A A L BVIO(H B A B o Ak i E R
o0 FAFEAE MR E IS G GRS BF) > R R R ST > kP LRI AR
& ¥ * Shimadau 2 @ 57 UV-Vis meter (UV-160A):& {7 4 47 » o pb 7 3-8 {8 3] 4l ek

g R o

(@]
| _OH

o
LT
HC” N 0 SH eH,
LCHS HEC)

1 BVIO 2 &4

H AR E BVIOA B3R > B 0.05g 4F & HALE » 032 2 Apizind » ¥ @
B FEEDF o FAREAg SR E RS G T e (TR R BV-10 R R
LA dsdE R ) 0 14365 nm ot £ ISW O MURGK E R SR 2 FL-15BL) @ A 9|3t 7 b PR
TE3EA AR 1554 nm A& UV ¥ L EFHKR(UV-160A, Shimadzu):g 7 4 457K
PAKEARER > d TP EFR AR Rk (FHER LR
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3. TEE LK 11. v T /BMEJERE

4. HoehkiEE 12. & ] 8

5. P~¥ g 13. /& 5.4 F

6. =% 14. -k 2 B 5 =8

7. F OB 15. 2 = W3+EF

8. pHE B =

B2 % 0 % 29 % % 3
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WS BTG k2 2INTfe L 5d L85 -BRFEBRAILLEELT &
Bz § v 423 % ? (Au/TNT 50 ORC - Ag/TNT » 10 ORC) TEM# f§ % % o ¥ TNT
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50 ORC% (c) Ag/TNT » 10 ORC

4 23282 SEIE L FERRFE R
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AU L 5 20~160 nm o ST 1 F IR 80 TNT S M BT § XTI 55
i PR o AuWTNT ¥ F 4 ]%]ﬂ(miﬂ oo g EP &?i‘a Ir o

LRk 5 0 ¥ AWTNT #45 Bl 5 S0E fo Ag/TNT #45 Bl 5 108
9 4 %Bme%hiﬁ .

Fd 22 FHGET o A R AL BEEHFEMHFELIF ERI TR oL A
ArRFE T F R PR RS AL R e kB RS o Rl A B
ﬁfﬁ%ﬁﬁk%+%ﬁ£$&$mﬁﬁ§ EH - AWTNT fo Ag/TNT sk 45 1+
oL e Fl I PR RFHETLMFTHF AR oL R REE LM 4
Biferdpd| B Bt rs o o iEm g HF Y B E o



142

A e

10.
11.

A EHE5=L2 8

23Rk

Zanella, R.; Giorgio, S.; Henry, C. R.; Louis, C. J. Phys. Chem. B 2002, 106, 7634.
Guo, Y. G.; Wan, L. J.; Bai, C. L. J. Phys. Chem. B 2003, 107, 5441.

Manzoli, M.; Chiorino, A.; Boccuzzi, F. Surf. Sci. 2003, 532-535, 377.

Hirakawa, T.; Kamat, P. V. Langmuir 2004, 20, 5645.

Rodriguez, J. A.; Liu, G.; Jirsak, T.; Hrbek, J.; Chang, Z.; Dvorak, J.; Maiti, A. J. Am.
Chem. Soc. 2002, 124, 5242.

Zwijnenburg, A.; Goossens, A.; Sloof, W. G.; Craje, M. W. J.; Kraan, A. M.; Jongh, L. J.;
Makkee, M.; Moulijn, J. A. J. Phys. Chem. B 2002, 106, 9853.

Chandrasekharan, N.; Kamat, P. V. J. Phys. Chem. B 2000, 104, 10851.
Dawson, A.; Kamat, P. V. J. Phys. Chem. B 2001, 105, 960.

Subramanian, V.; Wolf, E. E.; Kamat, P. V. Langmuir 2003, 19, 469.
Schaaff, T. G.; Blom, D.A. Nano Lett. 2004, 4, 507.

Fu, Q.; Saltsburg, H.; Flytzani-Stephanopoulos, M. Science 2003, 301, 935.



AiFRFAT CHLFAL e E 143

MEEIRE S VS ] [ N UE S UYS 5T143-152F)

WL ~ IRAAALEE DA E L
I EIGETF 2 PRt

Study on Optimal Conditions for Immobilized Nitrifying
and Anammox Bacteria
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R A RAEZ AR RiRA - R YR ARG e BR324 T S
o 2ok A F CODZ RE AL o Tt o ”fﬁ' 384 @i (partial nitrification) #2 5 > #-
§%¢§ﬂéﬂﬂmﬁ LHREFELABB- HERIF F T TRY &
| (Anammox, Anaerobic Ammonium Oxidation)#% 5 > 'ﬂ‘fﬁf}:“f ¥ AR R AR
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ABSTRACT

In tradition, biological nitrogen removal process includes two steps: aerobic nitrification
and anaerobic denitrification. Much oxygen is needed and is the main source of energy
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consumption in aerobic nitrification. Extra addition of organic carbon source in anaerobic
denitrification increases treatment cost and COD in effluent. Therefore, ammonia is partially
oxidized to nitrite in partial nitrification and then the remaining ammonia and the produced
nitrite are simultaneously transformed to nitrogen gas in anaerobic ammonium oxidation
(ANAMMOX) reaction, is the trend for modern nitrogen removal processes.

In this study, nitrifying bacteria and Anammox biomass were acclimated first, and then
immobilization technique was used to entrap the microbes to enhance the characteristics
including stability, toxicity endurance, and shock loading endurance. Different conditions
were performed to evaluate the optimal condition for nitrogen removal. PVA (Poly Vinyl
Alcohol) was used to immobilize these microbes and was heated to 100°C. After two hours
for foams floating to the surface of solution, the immobilized samples were placed in -20°C
refrigerator for freezing 24 hours and then thawed to room temperature for 24 hours. These
operation conditions showed the best result for immobilized biomass to eliminate the
nitrogen.

Keywords: Ammonia, Immobilization, ANAMMOX

I

= Bl

iz APkl e RBTAH I RIRAS A T ERG S eEE Y
& 3% 4 I pb L ® 14 (partial nitritation ) 2. RIZ ¥ R F £ § 1 42 & (ANAMMOX
BLFFEAZPRORERAF S-SR PR R FRAERTG PRT
¥ %A (Schmidt » 2003) ~ (Khin » 2004) ~ (Jetten » 2001) » F] 7 § »eiz @ id st 4 4
AR OE 2 AR o PR MR TN 2 g fedd o AL B (nitritation) » £ R-% § ¥ 1
SLTARERE TR Y GE2pH ER CRFEZFERTERE > 2 F
Hy Pyl AR5 1 F(nitrite oxidizing bacteria, NOB)z 7% 4% % i£ = (Ciudad »

2005) ~ (Wang > 2004) ~ (Ruiz > 2003) ~ (Pollice » 2002) - @ k% % % it #24 B &_
MEZTFIERE O ONGARPITIRLE TV RLFOLAMBY - HER
FEF ORIZFUVAVAFIAAFTZRET AL AR MR GRY ZRER
25 bR d WRE £ F P2 R ER AR ¥ R(Jetten » 1999) » itk (E R
AAZBRAFFLERD FIHNF i - BB V- PG 0 AP HT
CHEME F RIERF R TR AP RAS WA AF L JIHARA
BWFREAECFRE ARSI E T RABRDRT W o A ANE F 8
ELLl 0 FLERAESERSEAB AT FEHI P ITFEERE LY
A PV ERZ S PR AE - PERIHEE A SFREREER TR
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(- ).A i B (nitrifying bacteria)

e S YT AR R Rk i N L S
% % 1 ;)AOB(ammonia oxidizing bacteria) % Iy # ik
bacteria) > #F F M A 12 L FFH I FHL I o

HpghamitE o8
it FINOB(nitrite oxidizing

-
3

SN LN EN I S 4

FE i R
e e 4%( (NHy)2S04) 1.18-2.36 g/LL
Bk 3 47 (KHCO3) 1.68-3.35 g/LL
Frfs 3 = 4 (Na,HPOy) 0.09 g/L
Brfa = & 47 (KH,PO,) 0.15 g/L
Fifa4s(MgSO4 - 7H,0) 0.2 g/LL
Mg~ 2 1 ml/L

(= ).&¥ % ¥ i F(Anammox bacteria )

d T Anammox AT LB F o HE L §F L AR F L bRE o d BRGFER
S E SR T P EMAF SR E(9120%) R £ § A AR v
FooRBAE LN ML MAZ AFTRART £ 5 VA F25% -

22REZFCAIEAT
&4 kR
Fr e 4% (NH4)2SO04) 0.12~0.48 g/L
Bk 3 47(KHCO3) 1.25 g/L
L & = 4 (NapHPOy,) 0.018 g/L
Fifa 4 (ZnSO4 « TH,0) 2.2 g/l
# L4 (MnCl, » 4H,0) 2.5g/L
% 1* 45(CoCl, * 6H,0) 0.5 g/L
49 i 4%((NHy) 6M07024 + 4H,0) 0.5 g/L
Fi s I 48 (FeSOy * 7TH,0) 5.0 g/L
Fr a4 (CuSOy4 + 5H,0) 0.2 g/L
Mg~ 2 1.25 ml/L
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— MEVEEL DR

PR AR ZFPRAME RS 0 TRe Remz & Thlwigz)
T E A RIL o BB L L A g3 k300mL 4 # 0 £ A b ~ 2 G AR(PVA)
48g W23 > WA I R 2BBIEEP R FFEL FRE A B2 25 FRER
E355 > L)~ R R AT ANL f 24 RIS RFET -

=~ WEMEEL IR AERED

ROOREEAERZ SR R R - P FEUE R BT 2
APEFRERE AP ATEFEL A P FR GEE PR3 AT o

+ - U 2l 2 —
A3 FH b2 & Eit- ?ﬁz\»

i & FRiEe ipdiE
%
A ® PVA 4 # P ¥ 1 hrs.(150~170 AFER
) ApA i A H50 mg NHy' /L
® jiEltiF¥dhrs. Ay R 3 & § 1 A F25 mg NH,'/
® /4 24hrs. L
® =2 =7l% 0.5hrs.(NaNO;3
25%+CaCl, 2%)
B ® PVA 4e# 150°C By i A H50mg NH,'/ L i&ie = 4)
® izl i¥X 2hrs. % 50%NaNOs 0.5 hrs
® L PR 24hrs BxAMX # §25mg NH,'/L &ie &
TR T kwE24 hrs £ 4 340.5] 3);%  25%NaNOs 0.5 hrs
hrs +7 B,
C ® PVA 4e#PEF % 1 hrs(150~170 Ci Cp: 4c 2 57% o
) Cyi& 72 = 7]7% 50%NaNOs 0.5 hrs °
® izl i¥X4hrs Cy:iE e & 4]7% 50%NaNO; 1.5 hrs
® 2% 24 hrs Cs:iz e = 3)7%25%NaN0; 0.5 hrs °
® w§ 22 hrs Ce:iz e = 4% 25%NaNOs 1.5 hrs o
(Y &)
D ® PVA ‘et <3200 C DA i 3 850 mg NHy /L % je =
® et ¥ 2hrs A 7%
® 2% 24hrs Dy:AMX # %25 mg NHy' /L % 3¢
® T Te-kwE 24hrs A 05 | =A%
hrs *» H.
E ® PVA 4 # @ 50min 100 C Ep:# it 4 7 50mg NH4'/L
® et i¥2hrs Ep:#b 1 & H50mg NH, /L i&ie = 4]
® EirpiE k@ C)EEER 7% 50%NaNO 0.5 hrs
® L PR 24hrs Esopf i A §750mg NH4'/L &g = 4
® 7 ekwE24 hrs > 4 %05 7% 50%NaNO 1.5 hrs
hrs*7 #. Egf v £ 750mg NHy/L 4 % g
® PVA*#100 C# i2 + %2 hrs kow S =Lk A pF F48hrs R R v
Ak PR 24hrs # e R v R 24 7% 3hrs
hrs » /4 % 0.5 hrs*» H.
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BI3. pH ®2 % i (i5 2 E) (a)7 i25¢ 2 4)5% (b)izie % 23 0.5 hrs (¢) ¢ * 41i# 1.5 hrs
- ,
I

(@)

mg/L
mg/L

SRR

26 40 47 54 6l 68 75 84 9

K

100 110 26 40 47 54 6l 68 75 & 9%
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ABSTRACT

In this study, we used the recorded database of 11 automatic air quality monitoring
stations, which set up by the environmental protection administration, by year from 2001 to
2010 in New Taipei City to analysis the relationship between the main air pollutant ozone and
other pollutants and meteorological factors. The results showed that the air quality have great
improvement of primary air pollutants such as nitrogen oxide, carbon monoxide and sulphur
oxide in last ten years, it means the air pollution control of stationary and mobile pollution
sources working well. According to the statistics of 10-year Taiwan's Pollutant Standards
Index (PSI), the major index pollutant of poor air quality days (Pollution Standards Index >
100) was ozone especially at Xindian station.

From pollutants correlation analysis within each monitoring station, CO has strong
positive correlation with NOy, NMHC and middle positive correlation with PMjo, SO, this
inferred the domination of combustion sources. According to the correlation of one pollutant
between stations, PM and O3 were high and CO and NOy were middle correlation revealing
that PMyp and O3 were large-scale and CO and NOy were regional pollutants. Humidity
presents middle negative correlation with O3 that means humidity restrains the generation of
Os. Ozone also has negative correlation with its precursors such as NMHC and NO,  The
results of one-way ANOVA (analysis of variance) of these stations database for recent 5 years
indicated that there were significant difference between monitoring stations.

According to the result of linear regression analysis of O3 with other parameters, without
intercept was much better than with intercept regression. Besides, using the database of high-
ozone-hour such as 1pm to 3pm were better than whole-day-hour. Therefore, we suggested
that one should take the high concentration hour data of other parameters and regression
without intercept to predict Os’s trend.

Key Words - New Taipei City, Air Quality, Air Pollution Index, Air quality Monitory Station



ot

Rt FF & F 2 4F3—m2001-20102 R F AL 5 A# 155

A—l—

%%ﬁ%%iﬁﬁﬁf’ ﬁﬂﬁ%zﬁ%a“ﬁkwf’*$mi“§&’2
SG s Fne kD AR CRECAHETOOEAPFE S N Rk RS oo fF
2 aﬁd2%211\a’¢£§6/’ﬁﬁﬁv‘u0\ﬂ0#929%’ﬁ~&ﬁ
FEO BEAM2H  ART R TR BRI 3 E R Fle 0 A F L g
‘Sp P2 iEBl e B AT 389 2 A 0 b 2B A T H 168%: 2R T o PRl
%oaﬁﬁ’@&£f$4l” 22 1556 4w 0 48 Bk ik X) T18% > G k£

1

i B1ERFINIB P oz A d R
i %*%f%%%4ﬁ’1&@ﬁﬁ@£*%%”$
B £,2008) - TRim% p 1993 E4= > 2R ALK E
1 o 5P Bk :t&—gm}?ﬂm%;%@’*oﬁt‘ AT OB K
& i p b @($%~%@\4%~%ﬁ‘$?‘ﬁi~ﬁF~%¢
2L kR LR 2 R (ZE S Rfe) A AR (FR) o AFY RiR
Pt Blsb2 BlE > A E LR FAP LRI RR - THTEREI T F R 224
RGP —LF -2t e

Y5 40(2006)2 AT 0 A RA T F S A RAR1994 3 2003 E 5 B ET
o okl PE L F BB 42 120pph P oS AR D 0 P gt o~ [ R L F 5B T 0k
&%%6%@Eﬁﬂ&ﬂﬁﬂ~%°03%&%%*ﬂﬁﬁ#- FivprEgEy B
(VOCs)2 % it 8 5 fi » &R B i€ (7% By ~ L7k @8 - &6 5o~ NO Jf 0tk
@Mﬂwmo2m®od#ﬁﬁemn'P*’:ﬁ%“ﬁé%éiﬁﬁﬁbﬁﬂﬁm
Lkmﬁ IRFR G AAAFREAPR a’é&‘%iﬁ%wiﬁ*%@ﬁi
’g%%ﬁ%ﬁﬁﬁﬁmﬁﬁﬁnmwﬁ Hoe sk fRFRELIE
FAFREM F Pl %&’%LL v 2ha }\ﬁfﬁk*”'ﬁ “75}"‘—'”—7:? BeY 2 EPIEF
M Ao BN TR E MR R (WHRE 100 2 ) HEFR
ﬁgwg#(ﬂ@C)&&ww%*%“méizi%ﬁﬁmﬁ(ﬁl
% ;3 Y 2) kR BT £ RARIT2 F § 5 4 A% £ (Chen > 2006) -

f PMy 284 » % ¢ 37(2000)2 7% » S B At B LARLE L Ko d
HEREF S M2 Z R FP(Chang - 2001) » 2 58430 PMy kA F 5 4 30 3
5 EABRSE kY WAESEE %%'d LA ER @ﬁé?l”'%i%%\;(un 2001; Yang,
2002) oyt b o ¥ - A B KRG LT L 0 ik 32-399%(f# - 2003) PMip ¥ = = § %k
BT ik37% 0 2 ¢ 86~95% 2 lmk itz PMoas ® A s Kﬁ Fe A7 1k PMyo vt 6 5 iE
Mﬂﬁn&ﬁwﬁ%ﬁ’2%®°W“*Wﬁﬁh“m§T’615%M»PMm%&AfﬁL
L A L Y o



156 A5+

A RSE

FraiEadsdd 2325 57 H*REFLFSTEERE2EG DI
5 2001 #4»% 2010 # & o 2% plebA GacBl 1o 2 plsb2 A AT AR 1o F s
2OEEACR] 2 ot o AR EIR R 0 AT RIS B kR B R
JRREZF ST R Rl AT 285 A3 F 5 % ApR(PSDAZE 100
ZEpHo R ERL R LR A TS (CO~ 0z PMy~ NOX -~ SO;) #
Tyak B o 10 E AT E 2 %‘fﬁﬁ%ﬁ AT ALY TEER O UBERELEIRFLZLEN
A AITEEIIEER T RE PO ERE MAZK o

d 3t '71)?:/5 —44#”"_4—% j\//}?lr'\ ﬂkﬁ 4‘//;?15" %%ff”ﬁ 4‘//;?1 ’ ‘J’#EF\?/? 74-‘//}?173 #Epf'i
ﬁﬁmﬁaﬁMP@\ﬁ$#%ﬂwP’ﬂﬁF B2 FAPFRERRRT T
B B o @ A PE/EJ:\szF’JIE PR wRE MK T B RApR 2R T AR
PERZAR o AT HHTEP2Z P BPIERE ~ FRETRPIIERF 7 i 2
AR A, %ﬂﬁ:/& 17 (ANOVA) % 4p B ~ 47 (correlation analysis) - &k4xzH & 2
AR R JARK o B b ATAT Ak 2 ??‘H* © R AT FECplEhZ 2 & LA
Jﬁ#ﬁ%fﬁ APP2L XG4 LF 0 SIS (R FIRE) BHE B A4 2 5 %
TGRS P REF > BFREF AT LA T ﬁ’is_z? B F]F 2 RS o

2 -~ faSREEEY

e~
fB

auh
=111

d % psh2 PS| AziE 100 ehzezt p #icm 2 (4% B 3) > #7/8 Bl=b P AR HRCH & jplak 4
BoNLFRALTEI AL BN E B AR o 2 Rl L S 2
oo ;h:f.,,_%wu%@ﬁzw* LR R RN TR ERERLY RF oK

BoART B ot bR s RIEERE A ek o B RPIF LTS B2 R LT
B g B3R PMyo 4238 973 = o

Bl 4 5 2plzbizt E#2 fpffdr & T30 > Y CO & NOX &z €% X fr= L
%aﬁmﬂwﬂﬁéﬁ%’%§W%§i'qﬁﬁﬁ’éﬂ%ﬁ” ”'%Mﬁ$°
PMy " = £ p[xb B is Plabed 3 = & > UATE 2 AoRebfi - & H T v g
2Rk o %ﬁwﬂ*“mMZWSEW¢%§P4m@,@w.fg@@},h B OIRE
&vnﬂit“” AR SO, B s AR 0 NATE S 2 F C FARERE 0 AT UK

TR o 2 pIsk 53 2004-2005 E R ORARB AR G o LA DR E EFE I o
037ﬁhﬁﬁ%ww’Nﬁﬁiﬁiﬁﬁﬁﬁﬂwﬂﬁ—i:ﬁ’ﬁgﬁﬁsﬁ:i
SR AT ARG A2 Rhoo B T ITT ERE e TARY R HE
Bl 2B od PV RAMF AR E LR AR 0 - Pl 0 B F R A
Moo P BEREMZARY L - X SRR ER A FREER 0 ey BET RN
His plabplf iz gt 22 g o

Bl 5 5dpthtr 2 ¥ T0E MO R = (L ) s RS AT (F L )
F2(F PS4 #% cCO-NOX~S0, £ " AR ¥ 2 P& » 93 810
HF%%@’f%ﬂiééﬂﬁﬂﬁﬁﬁﬁﬁwilzkﬁﬁihwkﬂwwoPMmiéﬂwﬁw
3-4 THF oM E AR ABA D RAEHEDEZREER 7L PMy i S 257



’

RS % F 2 #R31—12001-20102 TR T 5 AA 157

aiixﬁg;%&ﬁM%gaﬁ69“’“ﬁﬁéiﬁgéﬁé‘*ﬂowkg Al
3G M FRF L F 68 T PHRK o ORELF 2 R A R
,m?ﬁ#ﬁug&ﬁ RERCFHM R AP T IR B b SRR L
FRSRFAF I AT S S LT ERIRY -

]%‘]6 P#ﬂ*ﬂ*pﬁ JEF‘,?7 -ﬁ—lfjlﬁ’\:{’}"*:J‘L /?JIE' lkfa‘gl" F'_U}’rﬂlfl"l’fﬁ#%
B2 FARLAE o d BT A CO &2 NOXARS APl X 5 2 X B ME» 3 7 PR 4
Pagtd 0 ER s - BRELEBATE > TEIEFEX B4 s Fle b 7
DIH - BRERERGE O FYI 24 LGRS EN o LRI AL PER KR
i @éﬁ%ftw%ﬁ45$mﬁm@ﬂ?%ﬁﬂiﬁ—%$@’é9%w%¢@
Bl B AEE > 1T 1 2 3 EHEREARENFE LA EHTEI BT LR TRRK
JER o PMp£? SO, e p P2 iAok 2 P& > PMp X 3 1 5 pFex i€ » o &
PEd R R E IR AT TS 4 B3SO e ™ 2 2 3 APF it » ¥ oy Sk i iE

it R

BRI FAEF RFFRE2APIT M A5 A 2 34 40 LA FE R
(S B A B RIE(FR)E RIS B) e £ 2 ¢ 2 CO & NOX -
NMHC % 3% B = 4p B (>0.85) ~ 7 PM ~ SO, & 34 14 1 4p B (r=0.35) ~ £2 O & JLf 1<
é#ﬁl’a?(r—034)‘ B % FF R P %5 2 NOX~NMHC & ¢ & § 4pBE(r
95-045) B HE 545 MR 25 2F 32 pHBREY REAM - 25N MR
w,f}fa PRITAPK 5 PM 22 NMHC ~ NOXx B it 4p Rt (r ) % 0.35) ~ &2 5 % %] [
b@&ﬁ%oéuP%%@’ﬁﬁﬁﬁﬁ%%ﬁ%%&W%jﬁﬁi?%’fiik
BX 5 2 RBFEFEEBRL o4 372 CO> 2 NOX-PM R3¢ &I 4ph
(r=0.61) ~ & SO, 2. = 4p B 2 11 (r=0.33) ~ &2 O; B mApM{L 5 PHIBA Y L ik B
FP iz fARR o d P ARRE F Rk #p’]‘g“*" ﬁ”»“%rﬂ~ﬁ A2 BE 2R
BRFEFLp2 e % 492 CO> 2 NOX~NMHC % 3 E:L#prﬁg(pog)
¥ PM~SO, 57 B 49k (r=0.38 % 0.49) ~ #7 O3 T 3™ f 49 B (r=-0.28) ~ 2 § % 7]
TR M E A AR r+(r:035); £% ¥ NOx~NMHC % # i #pBE(r 5 5-0.33) »
BHLEFAFAAMIEN B G T2 R RE Y R AP (=045 R AT
10 BE(r=0.4) 5 PM v £ % F"*#Ef‘sﬁt{li(r 0.19)2r H & /5 44 B Ap b 2 #c 4 5 0.38~0.51
e R FLREF T F 2 F 29 FF2 2 NMHC 355 3 R 4R > T 5 ot 4
T—i”ﬁ-‘#irgﬂ /El]'jl; mlgl;}%ﬁa*ﬂ‘ ’ %‘-‘ﬁ:;}b H’-ﬁ 4‘#" ’ —,ﬂ v .'1%’25‘&’?@1'»/?. [y 1%
ﬁhrs P FIUR PR R 2 AP R IR A 0 B 2 2 T F KA M8 T FAE H-C

PR AP GlcER R AR 2 F 2 LBz =098 BT Al o o d
GHAAP L LTSRS ERETFIFE R IEY AR LB LF B MK
5 r=-01~-0.17 - %ﬁﬂ%i*‘?%ibgﬂ“éﬁoﬁu*ﬂaﬂ%ﬁwm%%
¥t TH B R R g%ﬁ{»ﬂqg‘?’m—nﬁ-i*"—ﬂxxi“*}%‘gﬂ(;—l" T 3 éﬁ. i‘aﬁ i@ﬁ
ﬁﬁ%#xﬁﬁag%m%o

Pleb 2R 5 B 2 dp A AR B 12 ded 50 7 4w PMyo 82 Oz 2 ApM L & b FI9E 3
BE(r>08>F2x5 07) A xag kit prAgd > Bt R2 FHMETZE
% ;CO ¥ NOX A txF3mivYy B2 2 4pM (I 4> 04~08) H¥ mga ~ ko d
WOREEFZ A BB BE RIS ARG M SO, et R 2 AR L > AR B R
Bl i e 0104 B> W@ fpigz gl Ava o 2B ApH T 3
05~0.6 fF o d 1 3eh v & ARG L REWRE 0 4o SO, 5 A bt RlH2 4
MRS s R BRI AL FRFLRBENR LB R Y 40 CO &



158 A5+

NOX 2 B %> R AXFIT R E XA PiEH 2 fgﬁﬁi—: s MR KB AP ERR S AR
bR 2 wﬁﬁﬁﬁﬁﬂ’ﬁixé*?& N A Ny
2006~2010 =# F"*:}p#"—mﬁ APk iop b2 ANOVA & 45 » # l%&?%ﬁ GREESS
Pooo Bl EEFHEFLER o

LEREZFPEBASAPEFXRCEF BTOAS > AT R0 RS
T2 B 40 #-plzk 2006 & 3 2010 EZRIFOE L 5 ¥dc o H
R A5 BEE g R P FLRZE 1315 A - & 6 S
%o avplsbz @ fF AN A Gl (RP) B EFE 0910 k[ B 5 0.29
&R SR B AR 420 0.76~0.91) 0 #EE¥ (R® 42 0.29~0.61) &
111315&%Hm#5%kﬂR2f%“085OQDﬁxﬁE/ﬂmiﬂQ#ﬂsz%“OZQO6D\Jﬁﬁ;
AR E e AR R FRETRIERELT AL 2L B i G W
ma;k& mﬁ Fﬂ&p o P ATHAFF 2 EH R L FERELF
oz ’?f,&ﬁém FO PR FF 2 BERM g E L FERT R od AP g b
iRl sk oAz i F 0 B NOX #ic? 5 f 8o “*NOXpOy’W%# B o kBB
iV F st A Y LF 0 RV - BESHRLLE ¥ NOX 2 Wmﬁ¢ P f—%
NOX AR ERPFF 4222 ¢33 L5 kR AF  BEJHL LT EIERTE o 4p
%%Eﬂiﬁﬁﬁﬁﬁﬁ&%%ﬁiﬁéﬁ’%ﬁ%%ﬁﬁﬂ%%f LR B4t A o
BB RE blde o 2L 5 2 A4 o P Aty il AR B %8k 5 PMy
£ CO» RAFRiFH PR oL A s Bg s e L A% o 5 SO, 2 i) I
$h AL AL B AT LRE RS B R -

\_4
Sy

sy
e T
s

:1*1 Yot 3 me

.
o ﬂ.‘_}\“gﬁ =
SR g

-

Ei %I:l afg

AEEE AT R RIEAT S E et E T W RA S AP A G 00
&’%@&%’Eiﬂﬁ%#% GF Lk JEEGA LG o d ) TN
CO NOX~SO; ¢ ' R AR T 7 P AT » ¥ 8-10 * Bt i > A PMy &2 =351 3-4
M%«Fﬁﬁww&m%@$\6gﬂ@ﬂ Os it ~ 4= F#f > L5687
m@mﬁoP@&# EpERg il COf NOX Azikfies » SR 5 22 g i 1=
EF BB Oy AR ABEB A T ABT LS ARKE ; PMyp ¥ SO, &F P
2 A iRE 2 AR o

LRlEp 2 A AP R R FFF 2T, CO 5% NOX~NMHC &3 s &
1B 0 2 PM~SOp Ap Mt Flebdm £ 0 22 O3 BIMMA4M » ¥ ov- X3 4P 1 & iR
LIRS S AT RS R G R LR i
e dp R An M D PMp &2 O3 RE B ERIPM » FA X< R2 FFd+; CO &
NOX i =hfimi? R2Z 24l > BRXFHEELHELE SO, & %i?‘*&ﬁ‘#ﬁfﬁ?ﬁ*
ﬁtf"* P I APIT 2 AR ~ ATEE B RAPH 27T A X R L FUR

m°”d%$&9ﬁ@7ﬁmWﬁ%ﬂ#’ﬂ%ﬁﬁ =3 % c Ly HAL R
ﬂawtu'hfuﬁéﬁr‘Hiaﬁﬁwﬂ’ ﬂwﬂnpé&ﬁ“;i’agiuﬁﬂ
13-15 p ] 38 (730 4 > % HpR PR 2 MU T ¢



10.

11. 3%

FrA D 5 F 24 3—112001-20102 R F A S A A 159

Foptck o dfak o A Y R F 20080 st 2k L F kB F LR G2 A
’f"’r » ¥ B g7 F 7] > 100 > p.55-63
Fr AT R g FRE 520090 EHRARELZTF ST ER 2§ &FFE 0 ISBN
978-986-81725-6-2 -
2~ 34002003 ARG F F RACEAILAS T 25 R AT
T~ 3 A4 20070 R RRFEEIFALPAIEFESAT-AA TR R
%KT i‘}bl—u ‘g‘: ﬁm/,ﬂl{;t,]m H ;‘f{:’gg ;3”,5%471;}"3‘]«?‘&\*{[_” o
Chen C.L., Shu C.M., Fang H.Y. 2006. Location and characterization of emission sources

forairborne volatile organic compounds inside a refinery in Taiwan. Environmental
Monitoringand Assessment 120: 487-498.

AR~ 3 R~ %R LR 2003 “‘?%&%Iﬁﬁ%imﬁ\ﬁﬁ%ﬂﬁﬂ%

7 EPA-92-FA11-03-A059 -

HEF 2004 P M FEFTHREFSFTLEZAGRELST W2 BAFR

BRI Y ST ALtz o

Tao, Z., Larson, S.M., Williams, A., Caughey, M., Wuebbles, D.J., 2005. Area, mobile,and

point source contributions to ground level ozone: A summer simulation across

thecontinental USA. Atmospheric Environment 39, 1869-1877.

“O0ERZTF B ERIERELF 2[R0 2008 0 TRiRF -

Poar ot @ 0 1998 0 T s B ~ E 0 B %%#ﬁ&ii EAREFFRE XA

4” > EPA-87-FA14-03-F2 -
ENT4 020060 LA L F ST E KRB AULE AERDLAT MY L2 F

BBIAAFETT B LHG

o



160 A5+

BifF podopak oL
v
& 2~2001-20107 74 # =p T AL

: v
T T S N T
—é_L S ,é_l. %\_L s /?'J LN
X || & ¥ || o= || F
| iﬁ Hizo R e
B A AN AFE |
l{x[“ i; o iﬂ i iﬁ: i f’rﬁfil
¥ ¢ E - * H* = 4 3
m@ el =25 %]
ool 2 i 2o || & || o=
"1 | - N A I
4 iw ] 5
x b
\ 4 i V} + v
v y v
T e Rz |[[FHERLE || FAEEL
SRR || AR || LE S
ML g 2§ ST (B2 155 i ’
(2 & 457 5 P, = § BlEE) TARATA D T E 2 RAREZ BLBA T
B2 ~FTgindz® %4
305&( - & 2 # ) (FEREL)( R A B )
AN o i i i i i i O PSL-PMI(T

0 [H 0 PSL-03
0 | S | A A S S -

T
]
T

15[

B iB TR ATH

EY
e
)
~
=
—_—
—?\_
=3
7\‘_.
=y
5=
fun
frsh
;..A
—
-3

B3 & Rl=kp 20015 20104 2. PSI>100p #csest (= €202 Afozh 5 L@ Rl= KR 0s)



At B

F o 2 #F31—122001-20102 & BT G A AL

ppm

LRl E2 COE T 2E

(R 31 k)

A PO Pl 2B w0 R A

EREERE e

1 -

—F

50
40
30
20
10

ppb 2

(2

Blek L E 2 (3 T o

i B

WA Pk POl B AW ¥R AR

)

11

80
60
40
20

ug/m3

2 plxE L = —iPMl(]-;I Ry N2

( - A

Bl =k

i Poit POl 2B SR R bR

)

jer- FyE!

- F

10

S N~ O X

ppb

2 plak L & 2 S0p& T iaE

T e T A SR o

jer- e

—E

Sl

160
120
80

40

ppb

Zoplek L+ & 2 NOx# T 350E

(_TL

TS

B4 2plzbtE2 A RS54 ETI0E

161



162

F5 2

A5+

- = 2001
4 = 2002
O 2003
3.5
3t 0 2004
B 2005
25 F \ \l\_/ = 2006
2 b — \/\/ \/v— /\_\/v = 2007
1.5 | 0 2008
. = 2009
0.5
0
60 ¥ 2L, AR, X foskiT - #03” 1A o0
50 = 2002
r 0 2003
M \/V\ \//\ O 2004
40 \ i H 2005
. = 2006
30 ‘r M * t = 2007
O 2008
2 f r = 2009
0
1 2 3 4 5 6 7 8 9 10 11 12%]
3
140 e = 0 2001
= 2002
120 |
0 2003
100 O 2004
B 2005
80 = 2006
= 2007
60
O 2008
40 B 2009
= 2010
20
0
1 2 3 4 5 6 7 8 9 10 11 12%]
ppb = =0 @ =k 3 L . e 13
200 = =%, M, AT, F L =7 #NOx? =i RET
= 2002
0 2003
150 [ V\/\—\f 0 2004
'\/\/ ‘\/\'\/ AL \j\/\/\ /\j\, = 2005
= 2006
Lo IF W 2007
O 2008
= 2009
= 2010
= 2001
= 2002
O 2003
O 2004
= 2005
= 2006
= 2007
O 2008
= 2009
= 2010

-Q 5 ,44;}-; ] -—Li:—jl/g'i (J‘l:: fi_-_a *E%%’




FTA P % F &2 #733—122001-20102 8RO A A
E2006 2007 02008 02009 W
o 024} #2585 (Jfp) [B2006 ®2007 012008 D 2009 W 2010
1 L
0.5
! I g
1 4 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Sl 0,2 241 F6 2 % 3% 1 (i) | 2006 M 2007 0 2008 0 2009 W 201
100
5 or
50
251
0 P
1 4 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
wg’ P2 241 B % 198 0 (5 ) | 2006 ® 2007 02008 0 2009 W 2010
100
5T
50
25
0 1 L 1 /J‘ :
1 4 78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
o S0,2. 24} TR0 (B 4f) |2 2006 ® 2007 01 2008 01 2009 m 201
10
8
6
4
2
0
1 4 7 8 15 1819 20 21 2 3 %
ppb NOx2 24/} & & T 155 o (4';*) ||:| 2006 B 2007 £ 2008 02009 W 201
100
80
60 1
40 1.
20

9 10 11 12 13 14 15 16

22 23 %

17 18 19 20 21

e

AEFRERLETERE (FEfREG D)

163



164 LeBHFEE5= L2
SRR A T e S SOET S E LR
| B4 | FIEE S Famn 3R
. .. |90, CO, Os, PMy, NOx, NO,[§ & ;% B, h i,
¥4 | 19917 [ 4 N6, THE, NMHC, CH, oo, Fs, A E
> P 37 SOZ! COI 031 PMlO, NOX, NO, /.\?_& Ig—& }k —ii!
375 | 19017 [HE NO. o a g PM_5
o % :7 |SO, CO, Oz PMy, NOX, NO,[:E B , % B, B i#
SE 2y ] 3 10y ] ’ /-W— [ ) 2Ly
372 | 1991/7 | NG, PV be a g
X% ii SOZ! CO, 031 PMlO! NOXy NO; /ﬂ-& g-fi J ii!
£% | 19017 ¥ NO. bo g
s N R n A -
s 5 | 10017 | FE S0z €O, Os, PMyg, NOX, NOJig & ik b i, b [y g b " 502 B
- NO,, THC, NMHC, CH,, PM,s  |%, & & o T
5 _ii SOZ! CO, 031 PMlO! NOXy NO; /EE.,/Q&, }ﬁa ii,
70k | 1991/7 | NO. be g
i 3 SO,, CO, O; PMjg, NOX, NO,/E B ,i& B, h i#,
thr | 1991/7 [ NO. A
[T i 37 SOz, CO, 03, PMlo, NOX, NO, . -
ok | 200411 | B NOLP s R LRRE
A= SOZy CO! 031 PMlOi NOXv No; /Efi;/gifii )k ‘iii
Fi
32 |1091/7 | ¥ F NO, PM,.s T TEET PM,s_MetOne
VOLUME, %¥,° ¥,z ¥
: . .. |SO,, CO, PMyg, NOX, NO, NOy,| . . .. s larom e - e
= ¥ |1995/10| % iL THC, NMHC, CHa, PM,.5 BRRR, & E %&KE'_%:’ LR -- 9 %%
=g o
iqe | 19067 | 2 21 302 €O, Os PMio, NOX, NO,(if &, 2 &, ﬁ*;?EUnMg ri"-« 3?‘:’ ;J’
= INO2, THC, NMHC, CHy, PMys B %, & # - T !
i o4& 2L

VAR S EAC ESUESERE FA-

% ]+ 2 4p B T8 (2006-2010# F

- "L'F

CO SO, NOx 0Oy PMy PMys RH TEMP i %[ THC NMHC CH, NO NO, %% UVA UVB
Co | 1
80,1035 1
NOx {090 049 1
O; [-034 013 -047 1
PMp [ 037 041 033 014 1
PMys1 053 053 047 009 081 1
RH 1020 001 022 -051 -022 -009 1
TEMP|-0.12 008 -0.12 020 -008 010 032 1
Rl 009 034 014 003 012 021 006 019 1
W04 028 -044 040 007 022 035 009 018
THC {084 049 087 -041 034 051 028 -009 025 -051 1
NMHC 087 048 091 -041 033 048 021 000 023 -046 095 1
CH, {058 037 060 -032 029 044 032 -022 021 -046 085 063 1
NO [070 042 085 -047 019 028 024 -004 016 -036 078 079 057 1
NO, [082 041 083 -031 038 053 013 -017 008 039 069 074 045 042 1
B[ 007 <006 006 000 003 012 001 076 020 000 -001 -006 007 -004 0.14 1
UVA|-017 000 016 051 006 000 -057 044 009 035 -020 015 -024 -0.10 -0.16 016 1
UVB[-017 -001 -0.16 050 006 -001 -053 043 009 035 -020 -0.15 -024 -0.11 -0.17 -0.16 098 1




3T % F R 4F 3 12001-20102 T RIS A 165
%3 FLHEFRE)EFLPFEF % FF B2 4p B %8k (2006-2010# F 4 bzt
CO_ SO, NOx__ O, PMy PM,. RH TEMP e %[l
co | 1
SO, | 033 1
NOx | 061 040 1
O, 001 014 032 1
PM,, | 035 027 -001 043 1
PM,s| 065 043 026 034 070 1
RH | 002 -033 005 -037 -035 -023 1
TEMP|-026 0.3 018 -0.12 -026 -0.14 -004 1
B | -0.14 006 -044 026 029 002 -0.16 -033 1
] 009 011 022 -041 032 007 021 010 -043 1
4 ARJrrh(REPIE)E S AP EF % FS B2 4p B 8k (2006-2010# FAL s3h)
CO SO, NOx O; PMj) PMs RH TEMP il %[ CH,NMHC THC NO NO, # &% pis ’ff; H RAIN
o[ 1
so2 049 1
NOx 092 054 1
0, |-028 002 033 1
PMyo|038 048 040 019 1
PMys|045 055 047 016 086 1
RH (001 017 003 045 030 022 1
TEMP0.12 007 003 004 -0.06 -007 -033 1
B 035 007 039 040 -0.05 -0.16 029 000 1
w028 013 032 -017 008 013 000 0.18 028 1
CH, [042 022 048 026 026 041 029 029 -040 011 1
NMH 091 054 089 035 030 041 000 011 -039 028 042 1
THC 086 050 087 037 033 048 0.2 -0.04 045 026 073 093 1
NO [086 041 093 -046 025 029 012 -001 037 032 045 084 082 1
NO, [075 059 083 005 051 059 -0.12 008 -031 024 038 071 069 055 1
w1045 023 044 -015 0.8 022 001 005 018 0.12 040 085 081 042 035 1
51028 016 029 -010 011 013 000 006 -0.13 009 042 083 080 027 024 091 1
062 044 066 -0.07 030 036 003 017 -025 028 030 075 069 058 059 048 049 1
B Mo03s 022 038 013 014 017 000 007 016 0.12 038 087 081 035 030 087 097 056 |
fﬂ 038 021 038 -0.15 0.4 0.7 001 008 -0.7 012 042 086 082 036 030 088 096 056 098 |
RAIN|-0.01 -005 000 004 -003 -0.02 012 020 004 001 -0.07 002 -001 -0.01 002 -001 -00 004 00l 001 1
%5 % iE‘J‘:&-E&#F] &P 2 4p B 28 (2006-2010# FF A b ezt

o Mﬁ‘?’r?%?ﬁfzﬁ4ﬁﬁ IR Ll VA Oy A Ay Brofy Frft 2 w0 4 W5 AR R A FLEN R A
R B 1
Frir 068 1 co %ﬁow 1 o
#1085 055 1 3
%9080 063 081 1 i’; 823 822 0191 |
45508 069 078 076 1 B 004 089 09] 088 1
L1064 049 075 062 063 1 058 054 062 060 058 1
1072 064 073 073 074 062 | JH0a8 001 062 000 O
Pl 063 0.45071 062 064 072 065 | #1-077 078 078 01> 077 034 1
ﬁ E0.48058 0.450.45053 050 062 0.49 1 %073 069 077 076 073 062 069 1
7}71'057 070 0.44063 059 0.31057 0.280.38 1 FJJEI 068 069 070 0.69 069 059 074 071 1
Z £ 06 056 053 073 058 0.37055 0.370.34066 1 EF1085 086 0.83 0.87 085 055 075 069 0.68 |




166 A5+

55 4RI 4y R4 2 0 M (5 8(2006-2010% FALALE) ()

PMyy #54f #Frdy Bofk B 485 ML 320 3R EWED A ZE
frﬁ 1
}ﬁio.% 1

093 0.82 1
if‘t 092 0.85 094 1
455 094 087 092 090 1
FEr1T 0.85 0.80 0.88 0.87 085 1
1“1~ 0.82 0.83 080 082 0.80 078 1
%< 0.87 082 088 088 0.85 0.88 082 1
]‘m:f 060 0.66 0.59 064 057 062 066 064 1
w‘rp 0.88 092 0.86 090 089 0.81 0.81 0.81 065 1
~E 0.89 086 0.88 092 0.86 0.83 0.83 0.85 065 0.89 1

PMso

NOx Wﬁ 0 L 4 e SOy WA Frifp Frft K S A WA IR R BERAT S
5 B 1

;ﬁ 059 1 ﬁo 321

ot 084 050 1 NOXx 1062 0.18 1 SO,

X% 075 056 079 1 715 B051 0.2605 1

45 080 056 079 072 1 455068 051 0.460.40 1

FELT 036 024 040 036 035 1 ME10.180.030.200.180.13 1

170 069 051 071 067 071 035 1 191-0.210.430.130.230.280.05 1

V&l 061 035 067 063 061 038 062 1 7£70.430.290.410.460.400.200.22 1

FJJE[ 042 040 041 040 042 029 047 041 1 FlJE[0.220.340.210.270.290.110.230.49 1
7056 077 049 061 059 025 053 034 046 1 FH1053 062 0.370.46060 0.090.400.350.31 1
F 053 058 046 064 051 020 048 033 036 068 1 S E10.460.30054 080 0.420.180.23049 0.31049 1

%6 P2 LF 7’? = A25% ¥ (2006-2010# F A sizt

(3 #58) R | &% [ co [ so, | Nnox | PMy| rE [TEMP| wWs | wD [NmEHC| P [UvVA
46 |0.54 | -72.47 [ 21.05 | 031 | -0.70 [ 0.08 | -0.31 [-0.14 | 0.02 | 1.27 | -3.36_[0.16 | 0.42
377 10.47 | 6833 | 26.81 | 1.95 | -0.81 [0.04 [ -0.65 [0.16 [ 127 [oor [ -

ap [#73]0.49 [ 6559 | 870 [-022 ] -051 [0.14 | -054 [ 006 [ 147 Joo1 [ -
g2 [0.41 | 7124 [3295 [ 078 | -136 [ o1 [ -038 [0.18 [-0.73 [-006 | -
4-]0.38 | 5344 | 2.63 [042 | 023 [0.09 [ -043 [-0.16 [ 287 [0.00 [ -

13~15] 4546 [0. 61 [-369.19 | 45.93 | 1.51 [ -1.06 [ 0.05 | -0.52 | 1.48 [ 0.04 [-0.60 [ 1.55 [0.52 [-0.13
#7:10.59 | 3342 | 70.14 | 156 | -130 [ 0.06 | -049 [ 127 [-2.60 004 [ -
3735 10.54 | 5233 [ 3896 | 0.58 | -1.04 [0.19 [ -047 [088 [ 342002 | -
w2 [0.29 [ 3729 [65.87 [ 143 [ -1.38 [0.09 | 018 [ 081 [-1.18 [-001 [ -

P | xqe] 044 | 1459 [ 056 042 | 012 |-047 ] 042 [-1.55 [ 000 [ - =

(& #55) R | &mi [ co | so, | Nnox [ Pmy| rRE [TEMP| ws | wD [NMmEC] P [Uva
15 4% [ 0. 84 - [2117 Jo031 [-070 [0.08 [ -032 [-022 002 ] 124 [-3.54 [0.06]0.42
#% 0. 81 ~ 13303 248 | -091 {008 [ -013 [079 [ 504 002 [ -

»p [zr2]0.80 - 995 029 | 052 023 [-002 [078 [458 [o02 | -
w2 [0.86 — 4444 1137 [ 148 Toas [ 011 [1.01 J030 [-004] -
i 4-]0. 76 - 096 | 045 | 019 Jo.16 | -002 [043 [542 [o001 | -

13~15| 4= 4% [ 0. 91 - | 4587 | 155 | -1.06 | 0.04 | -0.58 | 1.11 [ 0.04 |-0.77 | 0.60 [0.06 |-0.12
#77 [0.90 - 17776 | 1.69 | -139 [0.07 [ -026 [ 1.66 [-095] 004 | -
#7235 0. 91 ~ 4738 1059 [ -1.10 [025 [ 011 [1.53 [-1.02 [002 | -
w2 0.91 ~ | 7473 1150 | -1.40 {012 [ 005 [ 134 [-062 [-001 [ -

P | x4-]0.85 - J13.70 Jo.58 [-0.36 [0.18 [-0.14 [1.07 [1.61 Jo.00 | -




BN ETRAD A GER B R 167

PR NE ES AS A [ N fE e HUAS 5T167-17TF

A Case Study on Bayesian performance evaluation

for ERPS

HUIRASE H IR B R giat G O I 2 E5E

g k! it 52
Shin-Guang Chen' Chien-Yu Lin®

! Assistant Professor, Tungnan University 2 Master Student, Tungnan University

ABSTRACT

An Enterprise Resource Planning (ERP) system is a complex network composed of
various business processes. This paper proposes a method based on stochastic-flow network
model to evaluate the performance of an ERP system depending upon the results of the ERP
examination of the users involved. The nodes in the network denote the persons responsible
for the business tasks during the processes. The arcs between nodes denote the process
precedence relationships in the ERP system. When the process starts, the documents are
initiated from the source node to its succeeding nodes. Finally, the documents are released in
the destination node. Thus, the performance of an ERP system is related to the flow of the
documents through the network. The failure of an ERP system is therefore described as in the
condition that the flow of the system is under the acceptable level d. We propose a
performance index, the probability of the maximal flow not less than d, to evaluate the
performance of an ERP system. A VB program is subsequently proposed to generate the
performance index, which can be used to assess the system performance either before or after
the system going live.

Keywords: ERPS, Performance Evaluation, Bayesian Probability, Stochastic-Flow Network.
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I. Introduction

In decades, adopting an Enterprise Resource Planning (ERP) system has been a promised
way for corporation to gain competition advantages in the world (Jones and Young, 2006;
Sebastianelli and Rishel, 2003; Tsai et al., 2007). Many researchers have contributed methods
to evaluate the performance of ERP systems. These researches can be viewed as two general
parts in development. One part is to investigate the financial performance when corporation
invested an ERP system. For example, Wu et al. (2007) proposed a method to quantify the
tangible and intangible performance of an ERP system. The tangible aspect was analyzed by
Hochstrasser model, and the intangible one was quantified by fuzzy evaluation approach
which combined nine value drives in corporation value creation processes. Another part, the
majority researches, are on the manipulations of critical factors/items that can be obtained
from various ways. The first way is by literature review, such as the work of Dowlatshahi
(2005) who surveyed current ERP literatures and identified the four ERP strategic factors
(cost of ERP implementation, implementation time and return on investment issues, ERP
employee training, and effective use of ERP features/applications), and the work of Al-
Mashari et al. (2003) who concluded a taxonomy of the critical success key factors (SKF)
involving technical and organizational imperatives. The second way is from questionnaire,
such as those done by Lin et al. (2004) who used the data envelopment analysis approach to
evaluate the relationship between ERP continuous investment and technical efficiency. They
also utilized the Tobit regression to investigate the relationship between efficiency scores and
the ERP continuous investment based on the concept of total cost ownership. The third way
are from heuristics such as the work of Chand et al. (2005) who provided a balanced-
scorecard based framework for valuing the strategic performance of an ERP system, the work
of Yang et al. (2007) who presented a performance-evaluation model of ERP implementation
utilizing fuzzy measures, the work of Chang et al. (2007) who constructed a conceptual model
to evaluate the performance and competitive advantages associated with ERP from a supply
chain management perspective, and the work of Lin et al. (2006) who proposed a statistical
method based on Parasuraman and a revised performance evaluation matrix to set up a
standard performance upper and lower control limits in terms of Taguchi method and



Shewhart control charts. Although the above methods for evaluating the performance of ERP
systems were developed, they seldom put emphasis on how much can the familiarity of user
training about the ERP system influence the performance of the underlined system. To fill the
gap, this paper proposes an analytical approach based on the flow network model to assess the
performance of an ERP system depending upon the results of the certification test of the user
involved.

Although the above methods for evaluating the performance of ERP systems were
developed, they could not be implemented as a function in ERPS. Chen and Lin (2008, 2009)
have proposed analytic approaches to do performance evaluation for such ERPS. They
viewed ERPS as a complex process network (i.e., ERP net), where the nodes in the network
denote the persons responsible for the business operations in the processes and the arcs
between nodes denote the process precedence relationships. When the process starts, the
documents are initiated from the source node to its succeeding nodes. Finally, the documents
end in the destination node. Thus, the performance of an ERP system is related to the
document flow through the network. The failure of an ERP system is therefore described as in
the condition that the system's flow is under the acceptable level d. Here, we propose a
performance index Ry, the probability that the maximal flow is not less then d, to evaluate the
performance of an ERP system. Since the capacity of a node (i.e. the node's throughput)
depends on the familiarity of person's training about the underlined process, it is stochastic in
nature. Therefore, the ERP system can be treated as a stochastic-flow network.

Lin (2007b) had proposed an algorithm based on minimum paths (MPs) to calculate R,
for a stochastic-flow network. A MP is a sequence of nodes and arcs from source s to sink ¢
without cycle. Based on Lin's algorithm, the performance index R; for an ERP system is
achieved under the condition that the probability of a node's capacity can be previously
defined. To address the capacity of a node, it is said that a low capacity node can typically be
assessed by the lack of right knowledge about the operations of the underlined system. Some
researches had revealed the fact that the knowledge of company users concerning ERP
operations is an important SKF in the ERP systems (Amoako-Gyampah and Salam, 2004;
Dowlatshahi, 2005; Yu, 2005). To validate the ERP knowledge captured by the users, an
objective test/certification is valuable. This paper which based on Chen and Lin’s theory
(Chen and Lin, 2008) shows that the performance evaluation function can now be added to
the ERP systems. This result bridges the missing gap in PDCA continuous improvement
cycle. The remainder of the work is described as follows: The assumption and the network
model for an ERP system is discussed in Section 2. An algorithm to evaluate R; is introduced
subsequently in Section 3. Then, the VB program of the system performance R, is conducted
by some numerical examples in Section 4.
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I1. The ERP network model

Let G = (4,N,M) be a stochastic-flow network for an ERP system where 4 = {a/|1 <i < n}
is the set of arcs, N = {bj|1 < i < p} is the set of nodes, and M = (m,my, ... ,m,) is a vector
with m; (an integer) being the maximal capacity of node b;. Such a G is assumed to satisfy the
following assumptions.

1. The capacity of each node bi is an integer-valued random variable which takes
values from the set {0,1,2,...,m;} according to a given distribution governed by D;,
where D; is a mapping from {0, 1} to the probability distributions of the node's
capacity. The state '0' denotes the result of the ERP test for the user being failed,
and "1' denotes the result of the ERP test for the user being successful (i.e. passed).

2. The arcs are perfect and unlimited in capacity under the ERP environment.

3. Flow in G must satisfy the flow-conservation law (Ford and Fulkerson, 1962).
4. The nodes are statistically independent from each other.

The capacity of a node means the throughput of a node to successfully process the
documents. Since the different node represents different person in the process, the respective
probability distribution is also different from each other. This probability is governed by D;
function.

In the context of an ERP environment, a process starts can initiate several document flow
from the source node s through a set of alternative paths depending on the business
considerations without loop (i.e. through MPs) to the destination node # in order to complete
the business process. Suppose P, Pa, ..., P, are totally the MPs from s to z. Thus, the ERP
network model can be described in terms of two vectors: the capacity vector X = (xj, xa, ...,
x,) and the flow vector F' = (f1, f2, ..., f-) where x; denotes the current capacity of node b; and f;
denotes the current flow on P; . Then such a vector F is feasible if and only if

le{f;‘|bi6f)j‘}smi foreachi=1,2,....,p. (1)
=

Equation (1) describes that the total flow through b; can not exceed the maximal capacity
of b, We denote such set of F' as Uy, = {F|F is feasible under M}. Similarly, F is feasible
under X = (xi, x2, ..., X,) if and only if

Z'{fj|biepj}3x,» foreachi=1,2,...,p. (2
=

Equation (2) describes that the total flow through b; can not exceed the current capacity
of b;. For clarity, let Uy= {F]|F is feasible under X}. The maximal flow under X is defined as

V(X)=max{Y ./, | FeU, }.

System performance evaluation Given the level d (the required document flow), the

system performance index R is the probability that the maximal flow is not less than d, i.e.,



Ry =Pr{X|V(X) > d}. To calculate R, it is advantageously to find the minimal capacity vector
in the set {X]V(X) > d}. A minimal capacity vector X is said to be a lower boundary point for d
if and only if (i) V(X) > d and (ii) V(Y ) < d for any other vector Y such that ¥ < X, in which ¥
<Xifand only if y; <x; foreachj =1, 2, ..., pand Y <X if and only if ¥ < X and y; <x; for at
least one j. Suppose there are totally g lower boundary points for d: X; X5 ..., X,, then the
performance index Ry is Pr{lU’, {X | X = X,} }.

Generation of all lower boundary points for d At first, we find the flow vector F e Uy,
such that the total flow of F' equals d. It is defined as in the following equation.

§ﬂ=d (3)

Then, let F = { F|F e U and satisfies Equation (3)}. we show that a lower boundary
point X for d is existed if there exists an '€ F by the following lemma.

Lemma 2.1 Let X be a lower boundary point for d, then there exists an I € F such that

xi:Z{.fj|biEPj} foreachi=1,2,..,p. (4)
=
Proof. If X'is a lower boundary point for d, then there exists an F such that F' e Uy and
F e F. Suppose there exists a k such that x; > Z S 1D e Py Set Y =112, coes Vi-15 Vi
Vitls o Yp) = (X1, X2, ooy Xk — 1, Xk — 1, Xg41, ..., Xp). Hence ¥ < X and F' € Uy (since
Z S 1€ P} <y,,Vi), which indicates that (Y ) > d and contradicts to that X is a lower
boundary point ford. O

Given any F' € F, we generate a capacity vector Xr = (x1, x, ..., X,) via Equation (4).
Then the set Q = { Xz | F e F } is built. Let Q,,;, = {X]X is a minimal vector in Q}. Lemma
2.1 indicates that the set Q includes all lower boundary points for d. The following lemma

further proves that Q,,,;, is the set of lower boundary points for d.
Lemma 2.2 Q,;, is the set of lower boundary points for d.

Proof. Firstly, suppose X € Q... (note that V(X) > d) but it is not a lower boundary
point for d. Then there exists a lower boundary point Y for d such that ¥ < X, which implies Y
e Q and thus contradicts to that X e Q,;,. Hence X is a lower boundary point for d.
Conversely, suppose X is a lower boundary point for d (note that X ¢ Q) but X ¢ Q. i.e.,
there exists a ¥ e Q such that ¥ < X. Then V(Y ) > d which contradicts to that X is a lower
boundary point for d. Hence X € Q. O

We then propose an algorithm in Section 3 to further filter out all non-minimal ones in Q
to obtain the set Q.
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Same as the approaches in the work of Xue (1985) and Lin (2007b), we suppose all MPs
have been pre-computed (Chen, 2010). All lower boundary points are generated by Algorithm
1. Step (1) depicts that according to the MPs, the feasible F' under Equation (1) and (3) is
enumerated into set F. Then, the candidate vector set Q for lower boundary points can be
derived from F under Equation (4) in step (2). Finally, the set €, of lower boundary points

II. Algorithm

is filtered out by comparing with each other from step (3).

Algorithm 1(Chen and Lin, 2008): Find all lower boundary points for d

1.

Find all feasible ow vector F = (fi, f>, ..., f2) satisfying both capacity and

demand constraints.
(a)enumerate f; for 1< <z, 0 <f; <m; do
(b)if fj satisfies the following equations

D i AfilbePt<mand) : f,=d forl<i<p

(c)then F = F U{F}
(d)endif
(e)end enumerate
Generate the set Q = {Xr |F € F}.
(a)for Fin F do

(b) X; =Zj.:1{fj |b,e P} forl<i<p
(c)Ux= Ux U{XF} // where Xr = (x1,x2, ..., Xp).
(d)endfor

(e)for X'in Uy do

(Hif X ¢ Q then Q = Q U{X}

(g)endif

(h)endfor

Find the set Q,;; = {X|X is a minimal vector in Q}. Let Q,ppmin = {X|X >

Y. X Ye Q} and Q’ = {/YIXG QX ¢ QuinsX & Qnonmin}'
(a)for X;in 0 and 1 <i<|Q| do

(b)for X;in 0 and i <j < |Q| do

(c)if X; < X; then goto step (31)

(d)else if X; > X; then Quommin = Quonmin U {7}

(e)endif

(f) endfor

(g)lf)(t 3 Qnonmin then Qmin = Qmin U{X;}

(h)endif

(1) endfor
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IV. Numerical examples
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Shen-Fu Limited Co. is a automobile parts supplier for market at Taipei, Taiwan. We
choose this company as the case study for the proposed approach (Lin, 2011). Figure 1 shows
the corresponding ERP net for the order fulfillment process of the company. When the
process starts, node b; will initiate the document flow and send it via either node b, or bs3 to
node b4 who sends document flow via bs or bg to b7 who sends it to b3 who ends the process,
where b, and b3 are considered to be the alternative persons for the selling operation. Table 1
gives the result of a test for the eight persons at some timestamp and Table 2 denotes the
respective capability functions for the various capacities of 8 nodes under different results of
an ERP examination.

Fig. 1. The order fulfillment process for Shen-Fu Co.

Table 1: The test for the eight persons.

Persons(Nodes) by b, bs by bs be b, bg
Exam. passed failed passed passed passed failed passed passed
Probability Dy(1) D,(0) Ds(1) Dy(1) Ds(1) Dg(0) DA(1) Dy(1)

Distribution
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Table 2: The probability of various capacities for eight nodes.

Assume that an acceptable level of the document flow is required to at least three
documents from b; to bg (i.e., R3). Here, there are 8 MPs existed: P, = {b1, ba, b3, b4, bs, b7,
bs}, P = {b1, b3, by, bs, bs, by, b}, P3 = {b1, ba, b3, b4, be, by, b}, P4 = {b1, b3, by, bs, be, b7,
bg}, P5 = {bl, bz, b4, b5, b7, bg}, P6 = {bl, b3, b4, b5, b7, bg}, P7 = {bl, bz, b4, b6, b7, bg}, and Pg
= {b1, b3, ba, bs, b7, bs}. The calculation program coded by VB is as in the following Figures.

Mapping Probabilities for different capacities

Functions 0 1 2 3 4 5 6
Dy(1) 0.002 0.003 0.005 0.01 0.13 0.65 0.20
D,(0) 0.23 0.60 0.10 0.055 0.012 0.003 0.0
Dy(1) 0.001 0.002 0.01 0.02 0.10 0.7 0.167
D,(0) 0.20 0.67 0.11 0.012 0.007 0.001 0.0
D5(1) 0.002 0.003 0.01 0.01 0.10 0.6 0.275
D;(0) 0.30 0.55 0.125 0.012 0.01 0.003 0.0
Dy(1) 0.002 0.003 0.01 0.01 0.10 0.7 0.175
D(0) 0.175 0.50 0.30 0.012 0.01 0.003 0.0
Ds(1) 0.002 0.003 0.005 0.01 0.13 0.65 0.20
Ds(0) 0.23 0.60 0.10 0.055 0.012 0.003 0.0
Dg(1) 0.001 0.002 0.01 0.02 0.10 0.7 0.167
D¢(0) 0.20 0.67 0.11 0.012 0.007 0.001 0.0
D,(1) 0.002 0.003 0.01 0.01 0.10 0.6 0.275
D-(0) 0.30 0.55 0.125 0.012 0.01 0.003 0.0
Dy(1) 0.002 0.003 0.01 0.01 0.10 0.7 0.175
Dg(0) 0.175 0.50 0.30 0.012 0.01 0.003 0.0
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Fig. 2. The calculation for the example..
In the calculation, R3 is 0.934664. The probability that the ERP system can complete at
V. Conclusion
This paper proposed a novel method based on flow network model to evaluate the
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This paper describes a Small Library Management System (SLMS) developed by a
student project team. Our research motivation is to develop a SLMS for the 303 Laboratory
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object is to achieve: (1) database consistency, (2) enhanced-book searching and (3) design a
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Taiwan Night Market Snack Research and Discussion-
A Case Study of Taipei Area

= 2 1 2 N 2 2 = . 2 - T 2 S "“2
Fw HER P E Mgk SRR F R
Jia-Lin Tsai Huei-Jie Sie Ming-Hua Sie Siang-Lin Chen Shih-Hao Fang Sin-Long Lyu

MRS SR

R

£ &
AETRD AT AERT P 2 Ay BEFEA- R S8 P g 5 B](Taiwan Night
Market Snack Research and Discussion-A Case Study of Taipei Area) ; * # % P &3 =
- JRFRPHEPEZIHFFEIDL B ANFEHEPEIFEDATH A R
- B 5S4 %W ] B » ¢ (A Taipei Night Market Snack Digit Web > & £
TNSD)- 4 TNSD £ 4 = B3 s (DA & Q" FBE -2 Q) I L w29
AREROE G RT ~ P 2P HRAOF 0 S I S HRT AP REET A o AR e E
PoRRD IENFECFEIEPRTEAIFRENE > LPF R 150 (5 S
FEg)e AT 5 EE T8 LT B B FRRBAIATIRE ) A T R[24] -

BASEEE g r v S B E 3 3 - ASPNET» FHE

ABSTRACT

This paper describes a Taipei Night Market Snack Digit Web (TNSD) developed by a
student project team. The two research objects of this study are: (1) conduct Taipei night
market questionnaire surveys and (2) develop a TNSD based on the questionnaire surveys.
The TNSD has three sub-systems: (1) category searching, (2) night market questionnaire
survey and (3) interactive function. The TNSD category searching includes of by-market, by-
snack and by-area. In this study, we have investigated seven night markets in Taipei area and
conduct 150 questionnaire surveys (including 5 foreign tourists). The TNSD has been
developed and enter the final competition of “2010 % 155 ~ % f&Fx 7 30U FRIS A ATHEFF [24]7

Keywords: Digit Web, questionnaire survey, ASP.NET, Database
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Tungnan University Information Management TNSD night markets
survey panel

I - Basic information
I.1 Gender: OMale O Female
.2 Age: O 18 the following[118 ~ 25 0O 26 ~ 35 O 36 ~ 45 O 46 or more

I.3 From where: OAsia O America OEurope OAfrica OOther

II - consumer spending patterns
II.1  Night Market Name: Raohe Night Market

II.2 Want to eat food in Taiwan: OSteamed Buns OOyster-filled Omelet OStinky
tofu OOyster Vermicelli OSuper Size Huge Chicken Cutlet OBubble Tea OWok-
fried Squid OHealth spareribs soup with Chinese medicine OMango Ice OFried Buns
OSmall sausage in Glutinous Rice OBun in a Bun OSnow Flakes Crushed Ice OOther

II.3  Your overall rating for the night market:

01 star O2star O3star O4star O Sstar

III - Advice column

* Thank you for your cooperation Wish you a happy travel !
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ABSTRACT

The purpose of this study is to investigate the effects of both the inductive approach and
the deductive approach on the learning of the English three tenses (the simple past, the
present perfect, and the past perfect) for sixty-two junior college freshman students in a
private institute of technology in the northeast area of Taiwan. A three-hour quasi-
experimental design, a survey questionnaire, and two kinds of grammar tests (a multiple
choice grammar recognition test and a sentence tense transformation test) were employed in
the study. The major finding of this study is that students receiving instruction using the
inductive approach significantly outperformed those receiving instruction using the deductive
approach in the two grammar tests, which agrees with Bourke’s (1996) study. Based on the
findings of this study, several recommendations for future study are discussed.

Key words: the inductive approach, the deductive approach, a quasi-experimental design
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L. INTRODUCTION

The issue of whether grammar should be taught has been persistently debated in the
fields of second and foreign language acquisition. Some researchers such as Krashen
(1982) claim that grammar is acquired naturally if learners are exposed to sufficient
comprehensible input, and that it does not need to be taught. Pienemann’s (1985)
findings explain the natural order of acquisition on the basis of learnability and
teachability. However, others hold an opposing view, urging the inclusion of formal
instruction. Ellis (1994), for example, states that formal instruction does facilitate in
some way the process of learning a second language. Richards, Gallo, and Renandya
(2001) pinpoint that “direct grammar teaching would result in more accurate language
use” (p. 55). Robinson (1996) asserts that explicit grammar instruction benefits second
language learners through longer memory retention of difficult language rules and
structures; formal instruction not only enhances the acquisition of grammar, but
accelerates the process.

However, consensus about how best to teach grammar has not been achieved (Borg,
1999). The issue of whether inductive approaches or deductive approaches are more effective
in teaching grammar remains controversial. According to Dekeyser (1994), the teaching of
rules has long been a debated issue because many different variables tend to be confounded in
pedagogical discussions. The terms of inductive versus deductive learning (Shaffer, 1989) and
implicit versus explicit learning (Scott, 1989), in particular, are problematic.

Deductive, according to Dekeyser (1994), means that the rules are provided before any
examples are given; inductive means that rules are inferred (implicitly or explicitly) through
exposure to examples or sentence pairs. Nitta and Gardner (2005) defines inductive
approaches as characterized by developing an understanding of the target grammar through
manipulating tasks, while deductive approaches are realized through grammar explanation.
The results of Nitta and Gardner’s (2005) study show a striking preference for an inductive
approach. However, Ellis (2004) asserts that conscious knowledge of grammatical rules are
learned through formal classroom instruction. It is still uncertain whether inductive
approaches or deductive approaches contribute to more effective learning.

Therefore, the purpose of this study is to investigate the effects of two different
grammar teaching approaches (inductive vs. deductive) on the learning of the English three
tenses (the simple past, the present perfect, and the past perfect) by 62 tenth graders in a
private institute of technology in the northeast area of Taiwan. The study also explores
students’ perceptions of the inductive grammar teaching approach by using a questionnaire
designed by the researcher. The following section contains a review of the relevant literature
along with the research hypotheses for the study.
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II. LITERATURE REVIEW

As noted above, deductive and inductive approaches can be applied in teaching
grammar. As Nitta and Gardner (2005) states, an inductive approach is task-based whereas a
deductive approach is explanation-based. The deductive approach, according to Widodo
(2006), can also be called rule-driven learning. The deductive approach maintains that a
teacher teaches grammar by presenting grammatical rules, which then is followed by
examples where the rules are applied. This approach is particularly suitable for those learners
who have a more analytical manner of language learning (Widodo, 2006). Krashen (2002)
claims that the deductive approach is related to the conscious learning process. Through the
deductive approach, a teacher tries to present the rules explicitly to the learners and puts great
emphasis on error correction. Learners learn the rule explicitly and consciously in the context
of formal instruction (Krashen, 2002). Therefore, the deductive approach to teaching grammar
encourages a teacher-centered classroom whereby students are passive learners, and thus
might hinder learner involvement and interaction (Widodo, 2006).

The inductive approach, according to Widodo (2006), can also be called rule-discovery
learning because learners understand grammatical rules from the examples. Krashen (2002)
maintains that the inductive approach relates to subconscious learning processes similar to the
processes of L1 language acquisition. Through the inductive approach, the learners learn the
rules implicitly and subconsciously. Meaningful communicative interactions in the target
language are more salient than the structure or form of the language. Through collaborative
problem-solving activities, learners obtain opportunities for extra language practice to
reinforce their pattern-recognition activities (Widodo, 2006). Therefore, the inductive
approach to teaching grammar involves learners’ participating actively in the learning
process, which could enhance learning autonomy and self-reliance (Widodo, 2006). As to the
types of inductive approaches, there are two types: implicit induction and explicit induction.
In implicit induction, students do not consciously learn the basic grammar rules, as for
example, in rote memorization (DeKeyser, 1994, 1995). Students induce the underlying
grammar rules subconsciously through memorizing course materials, instead (Dekeyser,
1994, 1995). In explicit induction, students learn the basic grammar rules and are able to use
the induced rules in class (Shaffer, 1989). Student awareness when discovering grammar rules
differentiates explicit induction from implicit induction (DeKeyser, 1994, 1995). Robinson
(1994) and Rosa and O’Neill (1999) assert that awareness plays a crucial role in learning
rules. The present study adopts the explicit inductive approach.

According to Ellis (1994), research in second language acquisition has been primarily
focused on grammar. Formal instruction does, to some extent, enhance L2 acquisition. As to
the effects of inductive and deductive approaches, however, the results have been
inconclusive (Ellis, 1998). The question of whether inductive approaches or deductive
approaches to teaching grammar achieve better learning results has long been debated in the
fields of language pedagogy and L2 acquisition. DeKeyser (1995) confirms that the learners
taught through the deductive approach perform better in terms of being able to produce simple
categorical rules in new contexts than those taught through the inductive approach. In Galotti,
Komatsu, and Voelz’s study (1997), they conclude that students in the deductive group
accurately answer syllogistic questions faster than those in the inductive group, and student
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confidence is higher when taught through the deductive approach than when taught through
the inductive approach. Erlam’s (2003) study confirms that students taught via deductive
instruction outperform those taught via inductive instruction on the acquisition of French
direct object pronouns. Sheen (1992) claims that a deductive approach is the most effective
way of teaching grammar.

Bourke (1996), on the other hand, argues that an inductive approach is more effective.
Bourke (1996) maintains that deductive approaches to teaching grammar are apt to accentuate
form over meaning and foster learners’ passive participation in the learning process. Krashen
(1985) proposes that language acquisition occurs only through comprehensible input rather
than through explicit rules. He claims that EFL learners acquire grammatical structures
inductively through environmental exposure (Krashen, 1992). Herron and Tomasello’s study
(1992) reveals that college students in the inductive group answer French grammatical
questions more accurately than those in the deductive group. Bolitho and Tomlinson (1995)
agree that deductive approaches may intimidate learners. They assert that consciousness-
raising inductive approaches facilitate learners’ understanding of the language and build
learners’ confidence. Ellis (1997) states that assisting learners in ascertaining the underlying
patterns and rules of the target language positively influences retentivity. Reber, Kassin,
Lewis and Cantor (1980) assert that explicit induction is better when the structural regularities
are made salient by grouping similar patterns together. Nitta and Gardner’s (2005) findings
show a marked preference in ELT coursebooks for inductive presentation because
contemporary coursebook writers design grammar syllabuses built upon both consciousness-
raising and practice.

Despite the arguments over which approach is more effective for language learners, so
far no studies have compared the effects of grammar instruction on the learning of the three
English tenses for junior college students through both inductive and deductive approaches.
This limitation leads to the following research questions and the corresponding hypotheses of
the present study.

1. How do the inductive and deductive teaching approaches compare when the focus is on
students’ grammar recognition? (This comparison is done with a multiple-choice grammar
recognition test which examines verb tenses.)

2. How do the inductive and deductive teaching approaches compare when the focus is on
students’ sentence transformation performance? (This comparison is done with a
sentence-level tense transformation test.)

Hol: There is no statistically significant difference in student performance on a multiple
choice grammar recognition test of English tenses between students who have received
instruction by the inductive approach versus those who have received instruction by the
deductive approach.

Ho2: There is no statistically significant difference in sentence transformation performance
with English verb tenses between students who have received instruction by the
inductive approach versus those who have received instruction by the deductive
approach.
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HI. METHOD
1. Research participants

The 62 subjects in this study—25 boys and 37 girls—were Taiwanese first-year junior
college students from the Department of Applied Foreign Languages at Lan-yang Institute of
Technology, located in the northeastern part of Taiwan. All students had had at least three
years of learning experience with English as a foreign language. Although they had been
learning English tenses since junior high school, they did not really have a clear notion of
tenses. The subjects were selected by convenience sampling.

2. Research design, instrumentation, data-collection, and scoring procedures

The study used a quasi-experimental design involving treatment and a post-test. The
researcher randomly divided the 62 first-year junior college students into two groups: the
experimental group, who were taught using inductive instructional methods; the control
group, who were taught using deductive instructional methods.

The research study was designed to compare the effects of using inductive versus
deductive instruction on the learning of the three English tenses and explore students’
attitudes toward inductive grammar instruction. Thus, this study’s dependent variable was the
two groups’ actual performance on the two tasks, and the independent variables were the
varying teaching methods. The researcher spent three hours teaching the following three
tenses to the two respective groups: the simple past tense, the present perfect tense, and the
past perfect tense.

Throughout the instructional period, the researcher used the same materials to teach the
three tenses but employed different teaching approaches (inductive vs. deductive instruction)
for the two treatment groups. The researcher gave each student in the experimental group a
handout to practice the three English tenses in group discussions at the end of the lecture. The
classroom materials used in this study were based on the two books: Fundamentals of English
grammar (Azar, 2003), Understanding and using English grammar (Azar, 2002). After
three hours of instruction, the researcher gave the two groups of students an immediate post-
test on the three tenses. The instruments used in this study include a post-test containing a
multiple choice grammar recognition test and a sentence tense transformation test.
Additionally, students of the experimental groups were required to fill out a questionnaire
querying students’ attitudes toward the inductive instructional method.

As to the scoring prodecures, there were a total of forty-two questions in the immediate
post-test. For both the multiple choice grammar recognition test and the sentence tense
transformation test, each correct answer was worth one point in the scoring. The participants
received a score of zero if they chose the wrong answer or failed to transform the sentence
into the correct form. The total score for both tests was 42 points.
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IV. RESULTS AND DISCUSSION

A descriptive statistical analysis was performed to summarize means and standard
deviations for the two items of the post-test of both the experimental and control groups. As
shown in Table 1, with respect to the total scores on the multiple choice grammar recognition
test, the mean score of the experimental group (16.87) was higher than that of the control
group (12.32). The variation of the experimental group (SD= 4.740) was also larger than that
of the control group (SD= 4.527). Overall both groups’ mean score on the multiple choice
grammar recognition test was 14.56 and their standard deviation (SD) was 5.133. To answer
the first research question pertaining to students’ performance on the multiple choice
grammar recognition test, the results showed that students who received instruction using the
inductive approach outperformed those who received instruction using the deductive
approach.

With respect to the total scores on the sentence tense transformation test, the mean
score of the experimental group (5.07) remained higher than that of the control group (2.71)
and the variation of the experimental group (SD= 3.713) remained larger than that of the
control group (SD= 2.132). Overall the two groups’ mean score on the sentence tense
transformation test was 3.87 and their standard deviation was 3.217. Therefore, in response to
research question 2, concerning the comparison of the two groups’ sentence transformation
performance of English tenses, the results indicated that the students receiving instruction
using the inductive approach performed better than those receiving instruction using the
deductive approach. The findings contradicted Lin’s (2007) study and corroborated Wang’s
(2002) and Chan’s (2004) findings in Taiwan that the inductive approach is more effective.

One finding worth noting was that from students’ responses from the three open-ended
questions from the survey questionnaire and the researcher’s private conversations and
classroom interactions with these students, students thought that there were several
advantages to discovering the grammar rules from the given examples when being taught
English grammar (i.e., being taught the grammar rules inductively). These advantages include
getting students more actively involved in the learning process, training students to become
independent learners, letting students better understand what they have already learned (and
what they need to practice more), better attracting students’ attention (and thus improving
their motivation), adding variety to learning, and teaching students a new learning strategy.
The findings correspond with Chen’s (2006) and Sharkey’s (1995) studies that compared with
the traditional way of teaching grammar, the inductive instructional method is more effective
and benefits students in the above-mentioned seven areas.
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Table 1

Descriptive Statistics of Proportion of Correct Answers on the Two Items of the Post-test for
Both Experimental and Control Group

95% Confidence
Interval (Mean)
Number | Mean SD SE Lower Upper
Bound Bound
[.Gr.Recog.Test
(1)Exper.Group | 31 16.87 4.740 .865 15.10 18.64
(2)Contr.Group | 31 12.32 4.527 813 10.66 13.98
Sum 62 14.56 5.133 .657 13.24 15.87
IL.S. Trans.Test
(1)Exper.Group | 31 5.07 3.713 .678 3.68 6.45
(2)Contr.Group | 31 2.71 2.132 .383 1.93 3.49
Sum 62 3.87 3.217 412 3.04 4.69

To determine whether there were statistically significant differences in the post-test
results of the multiple choice grammar recognition test and the sentence tense transformation
test for both the experimental and control groups, the one—way repeated-measures analysis of
variance (ANOVA) was conducted. Table 2 shows that on the post-test, the F value of the
multiple choice grammar recognition test was 14.668 and the significance level approached
0.000. The significance level was set at p<.05 for all statistical analyses and the null
hypotheses were rejected at p<.05 level. Therefore, one-way repeated-measures ANOVA
results revealed a statistically significant difference in student performance of the multiple
choice grammar recognition test between students who received the inductive approach and
those who received the deductive approach. Therefore, null hypothesis 1, which states that
there is no statistically significant difference, was rejected.

As to null hypothesis 2, the results of the one-way repeated-measures analysis of
variance (ANOVA) indicated that statistically significant differences in student performance
of the sentence tense transformation test were found to exist between the students who
received the inductive approach and those who received the deductive approach. The F value
of the sentence tense transformation test was 9.319 and the significance level reached .003
(p< .05). Therefore, the second null hypothesis stating that there are no statistically significant
differences was also rejected.
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Table 2

One-way ANOVA Results Regarding Two Groups’ Performance on the Post-test

Sources of | SS Df MS F Sig.
Variation

I. Gr.Recog.Test

Between Groups | 314.808 1 314.808 14.668 *%.000
Within Groups 1266.241 | 59 21.462

Sum 1581.049 | 60

II. S.Trans. Test

Between Groups | 84.697 1 84.697 9.319 *%.003
Within Groups 536.254 59 9.089

Sum 620.951 60

*p-value<0.05

**p-value<0.01

LIMITATIONS AND SUGGESTIONS FOR FURTHER STUDY

The study employed both quasi-experimental and survey techniques. Although the

research was carefully designed and administered to gather information, there were some
inevitable limitations. Based on the findings and within the limitations of the study, several
recommendations for further investigation are presented.

1.

the

This study was limited to two intact classes from Lan-yang Institute of Technology.
Future research may consider selecting subjects from a larger stratified random sampling
of the student population in order to examine the effects of different instructional
approaches.

This study focused on only three English tenses and one age group in a private institute of
technology. More research needs to be conducted to investigate the effects of teaching
other English grammatical structures and the performance of other student age groups
such as junior or senior high school students. A wider range of student ability groups and
locations throughout Taiwan would be helpful in generating the results and thus are
strongly recommended for future studies.

. A longer period to conduct the quasi-experimental instruction would be more

comprehensive. In this study, both groups of students only received three hours of
instruction and the short-term instruction may have affected the results. Therefore, future
researchers may consider examining instruction of different types within a longer time
frame to see if the results are in accordance with those in this study.

Although the results of the study suggest the superiority of the inductive approach over
deductive approach on the learning and use of the three English tenses, it is difficult to

state conclusively whether the differences observed between the two groups were due to a
result of the varying levels of proficiency, the structures they employed, or the age of the
learners. As Azar (2007) states, “inductive and deductive approaches intermingle” (p. 8). She
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believes that students should be encouraged to figure out grammatical patterns on their own,

as well as also be given explicit information about grammar. The present study demonstrates
that the integration of the two approaches provides an optimum situation for effective
grammar learning. Through the combination of both inductive and deductive approaches,

students not only learn the rules explicitly and consciously but construct grammatical patterns
from the examples on their own.

10.

11.

12.

13.

14.

15.
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Appendix A

Survey Questionnaire

Now that you have learned the present perfect, the simple past, and the past perfect

tenses, we have the following questions for you to answer.

1.

4.

I had a clear concept of the three tenses (the present perfect, the simple past, and the past

perfect) before Kristin’s instruction.

Yes. No.

Does this way ( Kristin first wrote several sentences related to the three English tenses on
the blackboard and asked students to discover the rules of the three English tenses on their
own before she started explaining the usage of the three English tenses) of teaching help
you more to learn the three English tenses (the present perfect, the simple past, and the

past perfect)? Why?

Yes, the reasons are
No, the reasons are

After finishing the section on the structure of the three English tenses, Kristin gave each
student a handout to practice the three English tenses in group discussions. Does this

practice really facilitate students’ learning of the three English tenses? Why?

Yes, the reasons are

No, the reasons are

In your opinion, what kind of teaching methods can facilitate your grammar learning or
what should the teacher do to help you learn grammar in a more efficient way?
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Appendix B
A Multiple Choice Grammar Recognition Test
ARG L0 FHZ - BIR O GRFEL P ABCDre BERYELL
EE %
( ) 1. you home alone when I called you last night?
a) Were b)Did c)Are d)Was
( ) 2. They didn’t want to. They to the beach the weekend before.
a) have driven b)had driven c¢)drove d) will have driven
( ) 3. As soon as the light turned red, David his car.
a) was stopping b) stops c¢) stopping d) stopped
( ) 4. Before I went to visit him, he for Japan.
a) left b)hasleft c)hadleft d)isleaving
( )S5.1 English for ten years and I enjoy it very much.
a) am studying b)study c) have studied d) studied
( ) 6. After he his work, he went to bed.
a) had finished b) has finished c) finish d) will finish
( ) 7. I saw Jurassic Park yesterday. | it before.
a) never saw b) have never seen d) didn’tsee d) had never seen
( ) 8. Grace three books since 2000, and she is working on her fourth.
a) writes  b) has writing c¢) has written d) wrote
( ) 9. He said he me three years before.
a) hasmet b)met c)hadmet d) will meet
( ) 10. Peter left his office early because he a bad backache.
a) would have b)has c¢)having d)had
( ) 11. Sara isn’t at home now. She to Taipei on business.
a) goes b)hasgone c¢)had gone d)is going
( ) 12. He his homework before I came.
a) did b)had done c)hasdone d)does
( ) 13. As soon as the alarm clock rang, Crystal woke up and out of
bed. a) was getting b) had gotten c) getting d) got
( ) 14. Tom and Bella were driving to work when they the car accident. a)
have seen b)saw c)hadseen d)were seeing
( ) 15. Almost everyone for home by the time we arrived.
a) had left b)will leave c¢)hasleft d)leaves
( ) 16. The Wang family have been living in the Yung-ho area since they

back to Taipei. a) have moved b) had moved c¢) moving d)
moved
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( ) 17. Since I started working in this company, I much spare time. a)
haven’t had b) didn’thave c¢)hadnot d)don’thave

( ) 18. Have you seen Ivan lately? He here the other day.
a) hasbeen b)was c)is d)hadbeen

( ) 19. We are going to work hard tonight until we this project.
a) will finish b) finished c¢) have finished d) are finishing

( ) 20. The thief took the diamond necklace, opened the door, and away.

a)run b)hasrun c¢)hadrun d)ran
( ) 21. He knows that place well; he there many times.

a) hascome b)have gone c)hasbeento d)hasbeen

( ) 22. The president the meeting before it adjourned.
a) hadleft b)willleave c)hasleft d)leaves

( ) 23. The weather fine for three days.
a) i1s b)hasbeen c)hadbeen d)was

( ) 24. Our teacher that lesson to us last time.

a) explain b) have explained c)explained d) had explained
( ) 25. “When did the discussion begin?”

“The discussion began after we tea.”

a) have b)has c)havehad d)hadhad
( ) 26. So far we nothing from my brother.

a) did not hear b) have not heard c) have been heard d) will not hear
( ) 27. Although they early, they arrived late.

a) leave b)haveleft c)leaves d)had left
( ) 28. The first steamboat the Mississippi in 1836.

a) navigates b)navigated c)hasnavigated d)had navigated

( ) 29. I got wet in the rainstorm because | my umbrella.

a) had forgotten b) has forgotten c) will forget d) forget

( )30.1 Jessica recently.
a) had never visited b) never visit c¢) have never visited d) never visited

A Sentence Tense Transformation Test

R T R o F P
%] * What are you doing now? — What did you do yesterday?

1. Ken usually goes to work.

— Ken yesterday morning.
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2. Helen lives in Kaohsiung.

— Helen since 1995.

3. Christine read a good book last week.

— Christine recently.

4. Jane is playing football now.

— Jane for six years.

5. Will you pick up Gloria at the airport tonight?

— last night?

6. The children don’t watch TV.

— The children since school started.

7. T will have finished my report by the time you get here tomorrow morning. (¢< = i3 =
= 3%)

— yesterday.

8. The train will have left by the time we arrive at the station. (3¢ =8 3 = = ;%)

— yesterday.

9. Isay we will do a lot of things. (¢z & #F 4 ;%)

10. T come home and watch TV every day. (< = i3 ;%)

— yesterday.

11. I have talked to Tim three times.

— last week.

12. I will have finished my examination by the time the bell rings. (¢t =t 14 % = 3V)

— yesterday.
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Appreciation and Sentiment of Painting and Calligraphy of Du Fu
—The Base of Chengdu Period
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Abstract

Due to the accumulation of life experience and the influences of history and geography
environments,the writing styles of the writers have changed into their works. The chants of
Du Fu’s works were made by the painting and calligraphy , and lots of chants were made
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when he lived in Chengdu.

This chapter was based on the chants of the painting and calligraphy to explore the reasons at
first , and then described the characteristics of Du Fu’s appreciation and sentiment of painting
and calligraphy. Furthermore, analysed his emotions and feelings by watching paintings.

The expression of the art of calligraphy from Du Fu could be found he was good skilled at
all original calligraphy and every type , and he could master in a appropriate way; however,
Du Fu’s comments on the painting of art were also had powers of connoisseurs , having the
feelings on his own and mixing the poetry and the painting which were very unique. Du Fu’s
painting and calligraphy were shown in unique performances. The odes of the related painting
and calligraphy could not only display the unique appreciations but also put the affection into
the artists. Involving the comments of the events ,infusing emotions with his feelings ,melting
the ages and aspects and having the personal fortune as a side which could sympathize with
each other. It could see vividly that the poetry , paintings and calligraphy merged with
together and revealed the artistic culture.

The poets’ minds were revealed by scenes , images and so on. They could vent the bleak
thought in their mind. By integrating the feelings,we can realize two points ; one is to pull
together in arms and the other is the thought of retreating and retiring from the world.The
poets’ hearts and scenes wove each other and they were expanded thousands of miles by a bit
of distance. The depressing hearts could describe beautifully and we can feel the sincere
concerns about the world from the poets.

Keywords: Du Fu , painting poetry , Chengdu period, painting appreciation
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Comparative study of the relationships between negative
emotional response and family interaction quality for
college students

W%ﬂ%
Chen,Li-jane
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ABSTRACT

In this study, we investigated the relationships between negative emotional response and
family interaction quality for college students in Taiwan. The scales including
" physiological mental scale ; ~ ' family interaction scale ; were administered to
students . One hundred seventy nine participants who have high score in T negative
emotional response ;| were selected as experimental group, while another 179 participants
having low score in ' negative emotional response ; was selected as control group. Data
analysis utilized t test by SPSS13.0 package. The results indicated that the two groups differs
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significantly (p<.01) in T family interaction scale ; - implying students whether
receiving supports from their parents will affect their emotional response. Regarding three
subtype scales in family interaction, the two groups differed significantly in " participation/
support ; ~ [ dependence//active ; - but in " guidance/restriction ; they were not
different significantly. Discussion and suggestions for assisting counselors practice are
included in this article.

Keywords : negative emotional response, family interaction quality, participation and
support, independence ~ guidance/restriction
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A Study on the Relationship between Quality of Working Life and
Job Involvement for Civil Servants in Physical Education
Administrative Organizations

*fes

Sung, Hsiao-Nien

NFHEHEAZS Tungnan University
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ABSTRACT

The purpose of this study was to explore the current situation of civil servants’ quality of
working life and job involvement in physical education administrative organizations, and
analyze the relationship between them. This study employed the survey method. Three
hundred and fifty-one civil servants in physical education administrative organizations were
selected as samples, with the return of 183 questionnaires. The amount of the wvalid
questionnaires stands for 52.14% of the total amount of the questionnaires those were
distributed. The survey data was analyzed by using statistical methods. The findings of the
study are as follows: (1) Civil servants in physical education administrative organizations feel
that their quality of working life is at upper middle level. (2) Civil servants in physical
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education administrative organizations feel that their job involvement is at upper middle level.
(3) The perception of quality of working life was affected by seniority and educational
background of civil servants in physical education administrative organizations. (4) The
perception of job involvement was affected by seniority of civil servants in physical education
administrative organizations. (5) There is a significant positive relationship between civil
servants’ quality of working life and job involvement. (6) Some parts of civil servants’ quality
of working life have significant predictability on their job involvement. In the end, based on
the findings and conclusions of this research, some suggestions were given to physical
education administrative organizations’ authorities for reference.

Keywords: quality of working life, job involvement
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The Explorations and Safety Preventions of Cheerleading
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ABSTRACT

The main purposes of this study were to explore the factors and preventions of
cheerleading fall-related injuries. The fall-related injuries which often happened in doing
stunt-related skills were different with other harm. The method of literature review was used
to collect and analyze the fall-related injuries of National Collegiate Athletic Association
(NCAA) in United States during 2006 to 2007. The results were as follow: “practice” was the
most happened period; “coach present, actively supervising” was the most happened situation;
“miscellaneous stunt”, “pyramid”, and “extension” were the most happened maneuver
attempted; “traditional foam floor” and “wood floor” were the most happened performing
surface. At last, this study dedicated eleven proposes to prevent the safety protections of
cheerleading fall-related injuries for Tungnan University.

Keywords: stunt-related skills, pyramid, extension, traditional foam floor, wood floor
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ABSTRACT

The purpose of this research was to discuss how the Imagery Practice influences the
Service learning result for the beginners. The research targets are 75 female students of Ching
Yun University, with the average age of 18.01(x0.71). All the research targets are table
tennis beginners with no practice experience of the Imagery Practice. The experience item is
service. The research targets are randomly divided into five groups : Imagery practice
group ~ Body practice group ~ Imagery practice before Body Practice group ~ Body Practice
before imagery practice group ~ Control practice group; each group will carry out the service
practice twice a week for 5 weeks and at the same time carry out the pre-test and after-test.
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All the data were be in statistics and analyzed by paired t test, one-way ANOVA, and Tukey
method. The final conclusions were as following: 1.The imagery practice is of much
advantage to the beginners to practice the service skills. 2. There are obvious differences
between the five groups; Body Practice before imagery practice group is obviously better than
Imagery practice group. Imagery practice before body practice group is obviously better than
Imagery practice group and Control practice group. Body practice group is obviously better
than Imagery practice group and Control practice group.

Key words: imagery practice, service, skill learning
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