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ABSTRACT

I got auto-aid turning lamp patent years ago ( patent no.103898 see figd),owing to bad
response at low car speed, the up coming revise do work right. By fixing two mercury
switches apart on both left and right side of the car steeling wheel ,when turning to right or
left, we can get the intention of the driver in no time and drive the turning lamps to reveal
right signal. Of course we need digital signal processing such as differential, clear, latch,
forbidden, delay and gated oscillation to derive right function of auto turning lamp for car as
shown in (fig.3).

Differential CKT:We try to get the falling edge differential signal as to trigger the
following latch circuit. The reason is Differential CKT ,being a kind of R, C in series, it can
only be triggered by input changing .

Clear: as shown in (fig.3) The auto-turnning lamp inactive when We drive straight ahead
for 2 mercury switches were fixed on left and right side of the steeling wheel by 10 degree
angle.The 2 mercury switches were inactive, stable state at this time. It only happens when
NAND gate G9 pinl0 active (low level ) and diode D7,D8 on and clear the content of the
latch .

Latch: the first triggered signal was to be latched until clear .As we know 2 invertors

In series forms a standard 1 bit latch, so the left turn latch done by G1,G2 in series. forbidden:
when one of the turning lamps acts we need to let another stop action.( forbid to read data),
D3,D4 can do it.

The reason is: The output is of low impedance. When left turn occurs ,the diode (D11)
ON first, the clear lost its function meanwhile ,for the diodes(D7,D8) are off .

And at that time allowing inputs to read , so thus the left turn signal will be latched in
one bit memory (G1,G2), and the diode (D4) is active to clamp right turn input at high voltage
low impedance so as to forbid further inputs reading at right turn site.

Delay: When power on or anyone of the turning lamps acts ,need to delay such action by
1 second after clear signal set in by using retriggerable one shot technology .make the job
being done by D5,R5,C3 .And the reason is to make the lamp flashing as what we might think
it should be.

Gated oscillation: By using latch signal as the control signal to control oscillation , thus
drive the turning lamps ,and it’s being done by a NAND gate G7,C5 and R11.  The only
one state that might confuse is acceptable: it might happen when left turn for 360 degree
and then follow a right turn .the turning lamp would reveal right turn warming signal.

For in such kind of scenario the car body already perpendicular to the road.(it’s no
difference to show right turning lamp or the left turning lamp .see fig.2 the confusion only
happened on E when left turn and only happened on G when right turn)

Keywords: differential ,clear ,latch ,forbidden ,delay ,gated oscillation, mercury switch
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i 444 (Zn BeTe) X § #2715 11
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WA ESEE(Zn,Be Te) L2 F5E Z W58

Optical characterization of bulk Zn,_,Be, Te crystals
HEE HEd, FlIRR ez MM gl mEHS

PRI SRR

T

Ab e E I kg d ¥ LPL) s 26 LT REFFR(SPOHMF 12 RHELT
BB 4 F 5 (CER) ~ £ F A4 F & (PR)Z B> kFHd 3 BA 2 4 & 2 (high
pressure Bridgman method) = & @ = 2_ Zn;BesTe ™ % ZnTe L H 48 H 5 2 L F |4 o

IR s a % 2a LTREHFER - RRETHAIIF o - L3 D45 548
RIS T AL

ABSTRACT

This thesis presents an optical characterization of bulk sphalerite Zn; \BesTe and ZnTe
crystals grown by the high pressure Bridgman method. The study was conducted in the near-
band-edge interband transition regime using photoluminescence (PL), surface photovoltage
spectroscopy (SPS), contactless electroreflectance (CER) and/or photoreflectance (PR).

Keywords: Zn; \Be,Te ~ ZnTe ~ PL ~ SPS ~ CER -~ PR
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AT #= =48 (laser diodes) ~ % = ’ré%“'(LED)'/ 3 Jo’fé%«? % (photodetectors)3= 3 £ &_
¥ [1~2] o 0 2 I-VI % E A M E TR L EMO 24 27 BLApampps b4
-V % (g &% el k ~ Fi ok - T kkg A .u I-VI L 445 ~ 4
N o T fRA - B F R R RE 0 Blde D et 2 T 4 p TI-VI EenT et 4 5 3%
BHREBRRBHERAB4]n v UL AR B e o Ak ik LRI ¥ =¥
(Zn<BeTe) £ il B ™ 1k R B 7 Lk £ o & 510%em> e P A 4peik
BT LRk SETINP) AR o 1T (25561 0 T LR B (ER B AT ARG
ET(LD)fr’f & = 44 (LED) » @ 3t = /]?% 5 #31% ZnBeTe &% ZnTe & £ & InP +} >

7 Bt (Bulk)erztimpr 3 o F L A xrﬁfuﬁi@; P FIEN L FZRIFE o

=l BmEN

A T2 ZnBeTe B H S S E 03 BRE 24§ 2 (high-pressure
Bridgman method)[7]= & @ = o #-ZnTe fr Te (¥ & 99.999%)fr Be (4 & 99.8%)# %
BEEM T E Y T & Be 3 f&‘_%fﬂiﬁ%i'lw% LR R MR R R

B1650K Y3 [ pr > ¥k [ AN AuE R ESED S RFTH T FF PR - B R
¥ #.13MPa -

-

d Xray P37V EDch? gdBiEg i # H AL 48 7% 5 45 (Zinc-Blende) - o
WERYFRALIEZAEL T Beig B B Mg A FEEBRY R
i~ Rt e

Ao 2 PR R AT 8 40(ZnsBeTe) » 2 - kSR & B d L Firszt i %7
TR E ¢ ¥ ZnTe M2 T+ & Be 7 £4 % 5 Sample A(x = 0.05) ~
Sample B(x = 0.1) » 12 % Sample C(x = 0.15)4c 4 2.1%77% » & L4355 4 7 7 B Ff 552
T8 FUERA AL B RS kA L APR AR R R R

mmﬁﬁ’“ﬁ’"}pm c R EERIH UM AL ARPLENIY > FILRSEL R G PR
AR Pl 0 2 SARE R T R L T F 4% (etching) e IT 0 A * i
K,Cr,07:H,SO4:H,0 #3;2 @ ,% AN L) 23:2:10

221 S BLE ST ALY £ AR A TS 2 R

Zn;Be,Te :

Samples Beryllium intent (x) X-ray*
ZnTe 0 0
Sample A 5% 0.6%
Sample B 10% 6.5%
Sample C 15% 12.1%

* Ref [8]



A it 4248 (Zn,BeT) X 8 # k2 =7 13

s FRR AT

3. 15 k28 (Zn~«BesTe) 2 FI 8 Y5 (Raman) Y EE A 47

3. l(a):f:\ ZnTe ~ Sample A ~ Sample B £ Sample C = 3.4 5 % /f Raman 35 - 7
v H%LT 41 & ZnTe 4+ Sample A m&‘-ﬁ{?}ﬁ TREIT o d 4205 ﬁhrﬁ ¢ Sample B v
Sample C ¥ 14/ g5 ] & 415em™ e} P RE AU 8L > o 2 Fe¥ vt & LOgeredike 750
v “@#&iq\ (> e 4o JL % A i (wave number) ## o d P& KFHME KR E 2T
< ﬁkﬁ:@p]{zr%\ 3.1(a) ~ (b)#F7F o d P T A sl R ST U BEELET LOBeTe-hke
i iu“ # ZnTe §v Sample A + & ?a“sﬂué » ¥ 12 420p] Sample A L= % T AR E 0 0 AT
LOgeTetike 3% . P &g 14 3 v ZnTe # 5U4p § 2 FTfJ/ o BT - &R A fIkH ~ SPS ¥
Pife 53 2 10~ R -2 { Hraehsdahg £

ZnTe

Sample A

BeTe-like
d Sample B
L/\_,//k Sample C
| |

| 1 | | 1 | 1 |

0 100 200 300 400 500 600 700 800

Raman Intensity (arb. units)

L L

Raman Shift (cm'l)

®]3.1 Raman % J§ 3 &

4% 3.1 Raman ¥R #cim £

2LO0zute 410 cm™ 2LO0zn1e 410 cm™

LOgeTe-tike 415 cm™ to 419 cm™ LOgeTelike 413 cm™ to 461 cm™
LOzure 206 cm™ LOzute 205.5 cm’™

TOzate 179 cm™ TOzute 176.5 cm™

(a)present work (b)Ref[9]
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3.2FE b2k (Zn~BexTe) Z AR 5L (CER/PR)FIRENE B (SPS)H L H 47

AR
R’i 5%#\?3‘

rrJ
e AP ER LN BT LD S E R > S A EL o B3 H9F T 00 Frosnel
> ﬁi;}\‘ IQE'J .

?’?’ %ﬂ"':?&%%ﬁ ,I; _Erl'_’_?\ rer: 'g‘ (AR) p—}%iF _&T_"

L
=N

(-1 4K’

S ik G-I

A n i A F it 5 (Index of Refraction ) - &k 5 % j* 7% #ic(Extinction
Coefficient) - 7 f 7845 5 -
AR EARS G SRR AL B AT AR

AR
?:a(sl,sz)Aal +B(g,,€,)Ag, (3.2)

Ho thfco ~ BAEF FF A (Seraphin) ik

LR 22, -1-(e] +) 2le, + (6] +62) 21

(3.32)
R@s (e +32)/[(81—1) +82]
1 1
1R _ 22 (26, ~1- (e +£2) 7]
-11 ~ —r (3.3b)
&2 (8 +83)2[(e, 1) +e3][e, +(&] +83) 2]
o AR s i |
R ApgE ,uﬁﬁﬁ;’?%zmﬁ B AT S i o
ESRRE %%ﬁmﬁ (bulk) @ % » GHEEE T FE R o B4 foa f AR
R FR A 32 ¢ o AR/RralAe, o B AT i fcch# A L F B
(Lorentzian) 4 f”r'r ERVAN UGN
2F 2 2
AR _47Tu " pelae (&£, +ir) "]
R 2u
e (3.4)
:q ac L(E_E’F)
2u ’

#He » L(EE,TI) 533, 3# (lineshape function) > 5 - &2 A F1 &M D &2 B 5 4
3 M e B[12]

L(E-E,,T)=Re[de(E~E, +i)™" | (3.5)

Ao A fe 0 AulAHHdRGToAp =0 B fo T A8 5 R GRS £ 2 B

i SHom Vo R B R 2 A s iR e
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b
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A iv B 4(Zn BeTe) £ #1275 15

B13.2%_ZnTe ~ Sample A ~ Sample B £ Sample C = $.4k &% ) PR &M - 7w
B EFHTERPEE @ F RIS P AR s A%k wma (Lorent21an
lineshape) ¥~ & el % » 4 B #7dp A R hiz Y o d PR FHRA P 4 573
- PRSREL R A R R EFM G R RS APT g FIERLE R
£ # # (blue shift) -

B3.3% ZnTe ~ Sample A -~ Sample B ¥ Sample C = .k 5% PR~ SPS Jr

DSPV Hamo HopmA SPS 7 56?@::}7% Z<FlE_DSPVi#&s > 2w = & F PR#M

MO ORI P J{:é * s A% i % s3] (Lorentzian lineshape) v~ £ e % » 4 B #7dp
E G R -

"FT' ¥ SPS #7 8 B e B (T — =X jic A 0 A7 iR eh- =X A fsﬁlﬁ_; DSPV (differential
surface photovoltage) » o FEEET P B 3 > DSPV #1718 3] el 1B 30 ek ,J. > CER
LT sl anu i @RI A R R G S0 SPS Rl ‘*Hf"‘“ FAY SR

¥ oit Atk & m b (surface states)id = AT{F B | 0 F] o 3\ Pd = }I% 4 [13]m
BeTe fest i 78 plFleh ZnTe F o E » * AP P L Gkt y > 70 &2 )gl%
[14~15]p e A2 58t di > SR BT A4 23T B B B enB S HA 4320 frd s 2
}‘%[10~11] e oo ¥R mi’aﬁtfmﬁ#ﬁ%‘ od M FRAEGET UFETE > L
E“’ e ip2bE PP XL nZ R 0@ F Ao anEL o d 3 SPS g B¢ X T4
% Ak (surface state)‘-’ﬂ%—v,g,"arg AL Bk gL o FP AT 2 8 engE 3 E02 PR BRI AT
BFBe 7 & 0 A WE03%~5.6%F10.6% ©

300K

o Expt.PR
Fit

AR/R (arb.units)

2.0 2.1 2.2 2.3 24 2.5 2.6 2.7
Photon Energy (eV)

B]3.2 ZnTe ~ Sample A ~ Sample B 12 %2 Sample C 3§ PR ## o
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Zny_,Be Te 300K

-------- Expt. SPS
o  DSPV
~  Expt. PR

SPS (arb. units)
PR, DSPV (arb. units)

Sample C

20 21 22 23 24 25 26 27

Photon Energy (eV)

3.3 ZnTe ~ Sample A ~ Sample B 12 2 Sample C 7 SPS » DSPV 4r PR 2 #& -

3.3 L $¥ 8 (ZnBexTe) Z H B EE & S (PL)#1 CER JEE 54

®3.48_ZnTe ~ Sample A ~ Sample B ~ Sample C = Btk &5 F CER # 4 >
Zo R RT 5 F &ATE 0 F RS A F 16 R4 (Lorentzian lineshape)#7¥ & 2
.,.;% v R —Lr:}ﬁ e i R o B]3.54_ZnTe ~ Sample A ~ Sample B ~ Sample C
v B AR 5 KGR (15 K) PL 2§ 47 -
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An Eye-Tracking System Resistant to
Shoulder-surfing Attacks
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ABSTRACT

Most texture and graphical password schemes are vulnerable to shoulder-surfing attacks.
Shoulder surfing refers to using direct observation techniques, such as looking over someone's
shoulder, to get information. Current approaches to reducing shoulder surfing typically also
reduce the usability of the system. Previous gaze-based authentication methods do not support
traditional password schemes. Gaze-based password entry has the advantage of retaining the
simplicity of using a traditional password scheme. An eye-tracking system was implemented.
This paper conducts a depth research on the eye-tracking system and discusses its advantage
and disadvantage.

Keywords: Shoulder-surfing attacks, graphical passwords.
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ABSTRACT

Laser shooting simulations, based on the characteristics of amplification and being straight
of the laser beam for the purpose of aiming targets, utilize signals to simulate bullets and send
out laser light modulated by the signals. Confirmation of the signal reception at the
photoelectrical object is used to determine whether the target is hit.

In addition to the reduction of the risk in the live ammunition training, the applications of
the laser shooting simulations can cut down the training cost to achieve the goal of the
shooting training. The developed circuits were operated on the simulations of shooting
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moving vehicles and static photoelectrical objects to demonstrate the shooting accuracy of
positioning by laser light.

The transmitter of the developed circuits uses the signal from 1 kHz oscillator to modulate
the laser light form its driver and then transmit it. The receiver combines the audio decoder
and the receiving circuit for the laser light to demodulate the signal. It also drive the switching
circuit to control the motors of the moving vehicles or the LED displays of the static
photoelectrical objects to accomplish the goal of laser shooting simulations.

Keywords: Laser Shooting Simulations, Laser Position Shooting, Audio Decoder.
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The Influence of Phosphate Treatment and Annealing Temperature on

the Magnetic Properties of Compressed Powder Cores
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*Department of Mechanical Engineering, National Taiwan University of Science and Technology
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ABSTRACT

The goals of this study are to achieve high magnetic fluxes and reduce total iron losses of
pure iron powders coated with insulated layers. With a phosphate treatment, the structure of
the insulated layer coated on iron particle surface was Zn3(POys),. It could not only maintain
the magnetic fluxes of pure iron, but also enhance the electrical resistivity of compressed
cores by reducing the eddy current loss, which allows a wider frequency range of
applications. In addition, annealing treatment after compression could raise magnetic fluxes,
but an annealing temperature higher than 200°C caused the decomposition of binder, resulting
in decreased electrical resistivity.

Experiment results indicate the best magnetic performances were achieved when a phosphate
treatment of 90 sec and an annealing temperature of 200°C.

Keywords: Compressed powder core, Phosphate treatment, Magnetic flux, Iron loss, Eddy
current loss
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Department of Mechanical Engineering Tungnan University

ABSTRACT

Solid-liquid phase-change material (PCM) was put in the cooling system to experiment
the cooling efficiency with forced and free heat convection. For high power-density
components, the experiment of electronic cooling with PCM by forced convection can not
increase the efficiency. The adding of PCM in electronic cooler increases the thermal
resistance and makes the cooling effect worse. For low power-density components, some
PCM shows good performance to the electronic cooling by free convection. Suitable PCM put
in cooler can improve the cooling effect by free convection. In this study, the free convection
cooler with PCM-145 of 0.55g/cm” content makes the best cooling effect.

Keywords : free convection, cooling efficiency, PCM
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1. Introduction

Because electronic equipments tend toward a slim and thin style, the techniques of
electronic cooling is more and more important. The general method of removing the heat
effectively to the surrounding is to install a cooler. Common cooler involves heat sink and
fan. Heat pipe inserting into the cooler is popular now to improve the cooling efficiency.
Traditional electronic component is cooled almost with heat sink. The convenience of
aluminum extrusion makes the plate fin applied popularly to cool the CPU. Many
investigations of electronic cooling technique just focused on the shape of the fin before. As
followed with the development of slim PC or notebook, heat generating more than 50W in so
narrow space cannot be dissipated only by heat sink and fan, and then dissipating heat by heat
pipe has played an important position. The concept and invention of heat pipe was revealed in
the USA patents [1,2] early in 1944, and found it decreased the thermal resistance of cooler
very much. The research points of heat pipe were focused almost on the work fluids and the
wick-structures in order to increase the cooling effect [3-6]. Namba et al. [7] proposed the
heat planar heat-pipe, or called heat plate, applied to the notebook CPU and made the cooler
lower thermal resistance about 0.3°C/W.

Though latent heat of solid-liquid phase is not so much as that of liquid-gas phase, solid-
liquid phase-change material (PCM) has the advantage of lower price and more kinds, so it
can be chosen and obtained conveniently. Sartre & Lallemand [8] coated seven kinds of
commercial greases on the thin fins to test their cooling efficiency and found that these PCM
greases had good promotion of cooling effect. Lamberg et al. [9] used paraffin to be PCM and
tested the cooling effect by free convection. They also simulated the thermal solution
numerically with FEMLAB software to make a comparison with experimental data. Tan &
Tso [10] used a heat storage unit (HSU) filled with PCM of n-eicosane to cool the mobile
electronic devices of low power-density, such as PDA. The experiment found that HSU with
more PCM would stabilize the operation temperature. Pal & Joshi [11] used PCM of n-
triacontane (C;3oHsy) to test and observed the melting behavior. It proved solid-liquid PCM
had good cooling effect on the low power-density component. Sari [12] combined the melted
paraffin with high density polyethylene (HDPE) to make PCM form-stable. The experimental
results showed the different ratio of composites could change the latent heat and the melting
temperature simultaneously.

The main purpose of this study is to investigate the cooling influence when the solid-
liquid PCM is added to electronic cooling system. Cooling with solid-liquid PCM by forced
and free convection was experimented respectively to test the cooling effect.

2. Experimental methodology

This experiment was conducted respectively by two set of equipments shown as figure 1.
Figure 1(a) shows the experimental set up of forced convection cooling system. An aluminum
container was used to place PCM inside. The experiment for comparing the cooling effect
when cooling without PCM and at this time the aluminum container would be replaced by
another solid aluminum block without PCM inside. Heat sink and fan were set in the forced
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convection cooling system. Figure 1(b) shows the experimental set up of free convection
cooling system. Heat sink and fan were taken away. T-type thermocouple of 0.127 mm
diameter was buried at the center of heater to measure the junction temperature and another
thermocouple was put in the container to measure the PCM temperature. Surrounding
condition is kept at 40°C in temperature and 70% in humidity so that the experimental
surrounding temperature 7, is 40°C. The data of the junction temperature 7; and PCM
temperature 7pcy were recorded during the experiment process. Temperature 7; is defined as
the value when the recorded temperature was steady. Each 7; data would be the mean value of
three experimental data under the same condition.

The aluminum container with a cover below the heat sink was used to put PCM inside. Its
bottom area was 100cm®. Forced convection cooling is usually used for high power-density of
electronic component, so power supply of this experiment was 35-50W with per interval of
5W. Free convection cooling is usually used for lower power-density, so power supply of this
experiment was 4-13W with per interval of 4W.

Paraffin wax has a very high heat capacity of 2.14-2.9 J/g/K, so it is able to absorb and
retain a great amount of heat. A paraffin wax can take advantage of high heat-retaining
capacity to transfer heat. As it melts, the paraffin becomes a liquid and is able to retain more
heat because of latent heat of 200-220 J/g. Paraffin wax is an excellent material to store heat.
The melting point of the paraffin wax is generally about 47-65°C. In this study, paraffin wax
with different melting point was selected to be PCM to experiment and named PCM-135,
PCM-140, PCM-145 respectively. Their properties were shown in table 1. This study will
discuss the cooling effect by using the PCM in the cooling system.

3. Results and Discussion

3.1 Experiments of forced convection cooling

Figure 2 shows the forced convection cooling effect when cooler is filled with different
PCM. Figure 2(a) and 2(b) are data plots of PCM-135 and PCM-145. The curve at the bottom
is the 7; values shown the cooling result of no PCM inside. 7; values will increase with the
heat power P. The data show that, under the same heat power, the 7; values of the cooling
with PCM are always higher than the 7; values of the cooling with no PCM. It indicates that
the PCM inside the cooler will raise the 7; temperature and instead decrease the cooling
effect. As shown in Figure 2(a) and 2(b), the more PCM-135 or PCM-145 content was put,
the bigger the slope of data curve got. It means the more content of PCM-135 or PCM-145
would make the cooling effect worse. Both have provided no benefit to the cooling.

Thermal resistance R, value is used to examine the cooling effect of cooler and defined
as the ratio of temperature difference (7; - 7,) to power P. Figure 3 shows the thermal
resistance R, of forced convection cooling with PCM under the different heat power. The
variation of R, value is very slight at constant PCM content. It shows the change of heat power
affects the thermal resistance slightly. The R, value of cooler with no PCM is about 0.25°C/W.
After cooling with PCM, R, value increased to be about 0.5°C/W, even up to 0.7°C/W. The
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addition of PCM under the forced convection only increases the thermal resistance and
reduces the cooling effect instead.

From above illustration, as cooling high heat-power elements with forced convection,
PCM put in cooling system will be disadvantageous to thermal dissipation. The layer of PCM
will only increase the thermal resistance and decrease the cooling effect.

3.2 Experiments of free convection cooling

Figure 4 shows the recorded temperature during the free convection cooling with PCM-
145. As shown in figure 4(a), the temperature of heater 7, is always larger than Tpcy
temperature. 7pcy temperature is lower than the melting point of PCM-145, so PCM-145 did
not melt during the cooling process and PCM-145 absorbing heat only relied on its heat
capacity. As shown in figure 4(b), Tpcy has rose to be larger than the melting point of PCM-
145 and PCM-145 would melt at the time. PCM-145 can absorb heat by both heat capacity
and latent heat when PCM-145 melting. Based on the concept of the first order control
system, the time constant of 7, response in figure 4(b) is less than that in figure 4(a). It shows
that another absorbing heat by latent heat not only increases the cooling effect but also
decreases the stable time. In fact, experiment was observed by video record in figure 4(b) that
some liquid PCM had begun to exist and float on the PCM container when Tpcy, at about 55°C
( T) at about 67°C). This condition also was found in the experiment of PCM-145 as heater
power being 10W. But, when the heater power was large relatively, PCM was too early to
become liquid state so that the cooling effect by latent heat would have disappeared. Liquid
PCM instead increased the thermal resistance and just decreased the cooling effect. It reveals
paraffin-PCM will not suit for free convection cooling when operation temperature of
electronic elements is too higher than PCM melting point.

Figure 5 illustrates the free convection cooling effect with PCM under the different heat
power. Figure 5(a), 5(b) and 5(c) are data plots of the PCM-135, PCM-140 and PCM-145
respectively. As shown in figure 5(a), the data curves of cooling with different PCM-135
content are above the data curve of cooling with no PCM. The T; values of cooling with
PCM-135 are all larger than the values of cooling with no PCM. It reveals the thermal
dissipation of cooling system with PCM-135 is no improvement. As shown in figure 5(b), the
T; values of cooling with PCM-140 overlap more or less the values of cooling with no PCM,
and the 7; values in the content of 0.55g/cm’ are lower than the values of cooling with no
PCM. It shows PCM-140 has some cooling improvement. In figure 5(c), the data curves of
cooling with PCM-145 have been all lower than the values of cooling with no PCM. The
cooling effect with PCM-145 has increased. The cooling system with PCM-145 really
benefits the thermal dissipation.

When heat power is less than 4W, as shown in figure 5(a)-(c), the influence of cooling
effect with or without PCM is not so obvious. When heat power is 4-13W, the cooler with
PCM-145 has shown the good cooling improvement, as shown in figure 5(c). Even the T;
value decreases 3°C at 10W when compared to the cooling with no PCM. As based on the
temperature difference (7;— 7,) of the cooling effect, the cooling efficiency can increase 10%.
It indicates that appropriate using PCM to the free convection cooler will promote the cooling
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effect. But at higher power more than 13W, the cooler with PCM would not improve cooling
effect, even PCM-145. Cooling effect at power 13W is not so good in figure 5(c), and 7; value
is far higher than the temperature range of PCM-145 melting point shown in table 1.

Figure 6 illustrates the thermal resistance R, values of free convection cooling with PCM.
The R, values of free convection cooling are obviously larger than the values of forced
convection cooling. Compared with the experiment shown in figure 3, the R, values of forced
convection cooler only had slight variation with the change of heat power. But in figure 6, the
R, values of free convection cooler varied obviously. The values of cooler with no PCM
changed from 2.9°C/W to 3.65°C/W. The data curves of PCM-135 had all located above the
curve of no PCM, but the data curves of PCM-140 had been some interlaced. In figure 6(c),
the data curves of PCM-145 had located below the curve of no PCM. R, value is convenient to
illustrate the cooling effect. PCM-145 shows the fine cooling improvement. A minimum R,
value 2.7 “C/W was got under the condition of content 0.55 g/cm” and heat power 10 W.

4. Conclusion

The experiment of forced convection cooling with PCM shows no help in this study. But,
free convection cooling with PCM will get good improvement. The electronic system of low-
density power is ordinary cooled by free convection practically in industrial application. This
experiment proves the proper using of solid-liquid PCM is advantageous to increase the
cooling effect of free convection. PCM has the advantage of low price and many kinds, so it
can be chosen and obtained conveniently. The inconvenience of flow in the liquid state of
PCM can add the polymer of high melting point [12], like HDPE, LDPE etc., to improve the
shape instability. The low price of form-stable PCM may be an attraction in cooling for free
convection. In free convection cooling, comparing the method of increasing the size of fin to
get more cooling surface, this investigation will provide another method to promote the
cooling effect and save the system space in the meantime.

Reference

[1] R. S. Gaugler, Heat transfer device, US Patent US02350348, 1944.

[2] G. M. Grover, Evaporation-condensation heat transfer device, US Patent
US03229759, 1966.

[3] D. Dume and D. A. Reay, Heat Pipes, Pergamon Press, Oxford, 1976.

[4] C. C. Silverstein, Desigh and Technology of Heat Pipes For Cooling and Heat
Exchange, Taylor & Francis , 1992.

[5] Cotter, T. P., Principles and prospects of micro heat pipes, in: Proc. 5™ Int. Heat
Pipe Conf., Tsukuba, Japan, 1984, pp.328-335.

[6] Take, K., Furukawa, Y. and Ushioda, S., Fundamental investigation of roll bond



50 PN i NI

heat pipe as heat spreader plate for notebook computers, IEEE Transaction on
Components and Packaging Technologies 23 (1) (2000) 80-85.

[7] Namba, K., Kawabata, K., Niekawa, J. and Kimura, Y., High performance heat-
pipe heat sink for notebook PCs, Advances in Electronic Packaging, EEP 26-2
(1999) 2121-2128.

[8] Sartre V., and Lallemand M., Enhancement of thermal contact conductance for
electronic systems, Applied Thermal Engineering 21 (2001) 221-235.

[9] Lamberg P., Lehtiniemi R., and Henell A. M., Numerical and experimental
investigation and freezing processes in phase change material storage,”
International J. of Thermal Sciences 43 (2004) 277-287.

[10] Tan F. L., and Tso C. P., “Cooling of Mobile Electronic Devices Using Phase
Change Materials,” Applied Thermal Engineering, Vol. 24, Feb. 2004, pp. 159-
169.

[11] Pal D., and Joshi Y. K., “Melting in a Side Heated Tall Enclosure by a Uniformly
Dissipating Heat Source,” International J. of Heat and Mass Transfer, Vol. 44,
Jan. 2001, pp. 375-387.

[12] Sari A., “Form-stable Paraffin/High Density Polyethylene Composites as Solid-
liquid Phase Change Material for Thermal Energy Storage: Preparation and
thermal Properties,” Energy Conversion and Management, Vol. 45, Aug. 2004,
pp- 2033-2042.

Table 1 Specification of PCM

Item (Paraffin wax) PCM-135 PCM-140 PCM-145 (Test grade)

132~136 °F 136~142 °F 144~148 °F
Melting Point (ASTM D8&7)
(56~58 C) (58~61 C) (62~64 C)

Oil Content (Max. wt%) 0.5 0.5 0.5 (ASTM D721)
Flash Point (Min. C) 220 230 240 (ASTM D92)
KinematicViscosity

3.4~4.0 4.2~4.9 4.8~5.6 (ASTM D445)

(at 212°F, cSt)
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ABSTRACT

The use of electrolytic polishing technology can enhance the performance of copper
materials of chemical mechanical polishing. The electro-polishing solutions and working
conditions were key points to affect the ability of the planarization. First, the surface
morphologies and roughness were analyzed by atomic force microscope (AFM) after
mechanical polishing. Subsequently, the sample was polished by electrolytic polishing, and
the principal components of electrolytic polishing solution was phosphoric acid (85 wt %
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H3PO,), and different proportions of glycerol. After electrolytic polishing, an atomic force
microscope was used to measure the surface morphology and surface roughness, and compare
the copper block material for electrolytic polished surface morphology differences. It is
obvious that the roughness decreases from 6.921nm to 0.820nm after electrolytic polishing in
H3POj4 solution. When the electrolytic polishing time increases, the ability of the planarization
improved. We determine that the electrolytic polishing processing method is a reasonable to
flatten copper materials.

Keywords: electrolytic polishing, copper material, planarization, electrolyte
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The study on application of the conception image on the
numerical control machine tools teaching
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ABSTRACT

The numerical control machine tools have been widely applied. However, there are
complains by students that commands are too many to remember. The reasons are the lack of
image-type of thinking and unfamiliar it, with the commands. Therefore, some simple concepts and ideas
were proposed for students to establish the image concepts and easy to learn commands in this study. This
study proposed a simple memory way and help students to remember the G17~G19 commands. In
the M03, M04, GO2 and G03 commands, the left hand rule was proposed to determine the clockwise and
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counterclockwise direction. In the G41, G42 commands, the study proposed a judgment method of
compensation direction: One's own sight and direction of cutter movement was coincident,
namely can one's own position judge the direction of compensating. By the application of
images, we obtained the good response in actual teaching. Therefore, it can be found that these
concepts are clear and easy to understand. And it has great benefiting in studying NC program
for student.

Keywords: numerical control machine, G command, M command
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Micromechanics and Effective Elastic Moduli of Multiphase
Composites Containing Randomly Dispersed Interacting
Spherical Inclusions of Different Properties
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Department of Construction Technology, Tungnan University, Taipei, Taiwan.

Abstract

A micromechanics-based analytical framework is proposed to investigate effective
mechanical properties of multiphase composites containing various phases of randomly
dispersed yet pairwisely interacting spherical inclusions in this paper. Specifically, the
inclusion phases feature different elastic properties. Approximate local solutions for the
interaction problem of two randomly located spherical particles of distinct elastic properties
are presented. By employing the approximate, probabilistic particle interaction formulation
coupled the statistical ensemble-volume average field equations, the two non-equivalent
formulations are considered in detail to derive effective elastic moduli of multiphase
composites. Comparison with experiment data and Mori-Tanaka method, the current approach
gives better predictions on the effective moduli of multiphase composites. Moreover, the
suggested solutions can be expressed in a simple explicit form and very convenient for
applications.

Keywords: Micromechanics; Elastic properties; Particle interaction; multiphase composites.

% %
Ko qRdi- B B S R R RF L S AR £ H L e R

HO M3 SBEWAGAHITEY 28 ~4pr T % ~4p 2§ 7 FoEpfd
Fode¥a i 27 FEP AR T (5 PN R INT R o F1d & AT 30



76 PN i NI

R L L e L DL LR R L R
el ;- i A A FLQ&?};J&‘ 2§ %% 3 A2 Mori-Tanaka > /2 > *F 7 > 2 &38R 5 49
AFE ARG AR B2 IR E 0 A BTt > i s S VA
@ B ]g B* o

BASRY @ omd § - EMM T AR T IR S ApAT & HL

1. Introduction

Many approaches have been proposed for predicting effective elastic moduli of
heterogeneous composites in review articles. The first school, originating from the pioneer
work of Voigt and Reuss, obtains lower and upper bounds for effective properties. By
incorporating additional microstructural information and using variational principles, a class
of improved bounds have been proposed by, e.g., Hashin and Shtrikman [1], Silnutzer [2], and
Milton [3]. Hashin and Shtrikman’s bounds are narrower than the Voigt and Reuss bounds.
The second school is known as the “effective medium methods” for micromechanical
estimation of effective moduli of heterogeneous composites. This category includes the self-
consistent scheme (Budiansky [4]), the generalized self-consistent method (Kerner [5]), and
the Mori—Tanaka method (Mori and Tanaka [6], and Weng [7]).

The third school aims at direct micromechanics prediction of effective properties of
composites containing randomly located and interacting inclusions by using some
approximations, or by featuring special configurations for inclusions embedded in the matrix;
see, Lin and Ju [8] and Chen and Acrivos [9].

In Ju and Chen [10], a micromechanical approach, formulated from the eigenstrain
concept of Eshelby [11] and the ensemble-volume average concept, was presented to
determine effective elastic moduli of two-phase isotropic composites containing randomly
dispersed identical spherical particles.

The primary objective of the present paper is to extend the framework of Ju and Chen
[10] to predict effective elastic moduli of multiphase composites based on mechanical
properties of the constituent phases, volume fractions and spatial distributions of the particles.
Inter-particle interactions are considered for the elastic problem.
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2. Approximate local solutions for the interaction problem of two

spheres of different elastic properties

In this paragraph, we focus on the derivation of approximate solutions of the randomly
located two-sphere interaction problem. Consider two spheres Q and Q, with phases g, h,

respectively, suspended in a linearly elastic isotropic matrix (phase 0); see Fig. 1.

Figure 1. Schematic diagram for the two-particle interaction problem.

Following the eigenstrain concept introduced by Eshelby [11], the perturbed strain field
g'(x) induced by particles can be related to the specified eigenstrain ¢'(x) by replacing the
particles with the matrix material. The key equation can be rephrased as follows:

C :[e"+£(x)]=C,:[&’ +&'(x)-¢ (x)], i=g,h (1)

where C, and C, are the linearly elastic isotropic stiffness tensor of the matrix and
inclusions (phase i), respectively. Note that &° is the uniform strain field induced by the far-
field loads for a homogeneous matrix material only. The perturbed strain field induced by the
distributed eigenstrain ¢°(x) in a representative volume element V reads

&%) =] G(x—x):&"(x) dx )

where x,x €V and the components of Green’s function tensor G take the form

1
8z(1-v) | x-x|°

+5i,njnk +5jk“i“| +5J.,nink)+35ijnknI +3(1—2v0)§k,ninj —15ninjnkn,],

Gijkl (x-x') [(1_2‘/0)(5&5,1 +5i|5jk _é‘ijékl)+3vo(5iknjnl (3)

where i, j,k,1=1,2,3, & is the Kronecker delta, v, reads the Poisson’s ratio of the

homogeneous matrix and the normal vector is defined as n=(x-x')/||x-x'||. The symbol



“||o]]”” signifies the norm of a vector. Throughout the paper, the colon symbol “:” denotes the
tensor contraction between a fourth-rank tensor and a second-rank tensor, while the dot

symbol “e” represents the tensor multiplication between two four-rank tensors.

From Egs. (1) and (2), we have

—A:8(®)=8"+] Gx-x):s'(x)dx , for xeV, 4)

where A =(C,-C,)"'eC,. (5)
Within the present two-sphere interaction context, the integral Eq. (4) can be recast as

—A, :.9‘(*i)(x):.9‘°+.[Qi G(x—x’):g(*i)(x’) dx’+jQ G(x—x’):g:j)(ﬂ dx', i=j, i,j=g,h (6)

where xeQ;,and ¢ (x) isthe eigenstrainat x' inthe i-th sphere within the domain .

Dropping the last term in the right-hand side of Eq. (6), which represents the interaction
effect owing to the other sphere, we can construct the noninteracting (first-order) solution for
the eigenstrain, denoted by ¢ for the i-th sphere. That is, one obtains

-A g =" +s:8;), (7)

where s is the Eshelby’s tensor for a spherical inclusion, and takes the form

1
Sij = m{(svo - 1)5ij5kl + (4 - SVO)(é‘iké‘jl + é‘ilé‘jk )} ’ (8)

Therefore, the effect of inter-particle interactions can be derived by subtracting the
noninteracting solution Eq. (7) from Eq. (6) :

A, d, (x) = j G(x-x)dx':&? + j G(x—x):dj (x) dx’
Q Q

]

+[Gx-x):d;(x)ax,  for xeQ, i=j Qj=g.h )

Q;

in which d;, (x)=¢;,(x) - & - (10)

In order to obtain the higher-order interaction effect for ¢ (x), we may expand the fourth-

rank tensor G(x-x') inthe domain Q, with respect to its central point x;; i.e.,



Micromechanics and Effective Elastic Moduli of Multiphase Composites C ining Randomly Dispersed Interacting Spherical Inclusions of Different Properties 79

G(x—-x)=G(x~x,)~ (X ~x):[V, OG(x~x,)] +%[(x'—xj)®(x'—xj)]:[vx®VX®G(x—x,-)]+...(11)

where V_ ®G(x—-x")=-V_QG((x-X) (12)

has been utilized. Substituting Eq. (11) into Eq. (9) yields

*

-A; 1 (x) = f G(x-x)dx':g] + '[ G(x-x'):d (x) dx’
Q; o)

—_— —_— 1 —_—
+Q, 6(x-x)) (%)) - Q3 {V, ®Gx X))} 1 Py + -0, al {V,®V ®G(x-x,)}: Qg +.(13)
for xe, and iz j (i,j=g,h). Here Q=0 =0, =47a’/3 denotes the volume of a spherical

particle, and a=4a =a; is its radius. Further, the averaged fields involved in Eq. (13) are

defined as follows:

Q

Tk 1 *
d(nzajdm(x)dx (14)
i9Q
pg 1 *
P(j)zﬂél.](x—xj)@d(j)(x)dx (15)
g 1 *
Q(j)EQ-a? J.(X_Xj)®(x_xj)®d(j)(X)dX (16)
]

J i

The third-rank tensor P and the fourth-rank tensor Q;, correspond to the dipole and
quadrapole of 4;, in the domain Q, respectively. Due to the spherical symmetry of
particles, the leading order of P, is of the order O(p), rather than O(p’), by substituting
Eq. (15) into Eq. (13). Here, p=a/r, and r designates the spacing between the centers of
two interacting spheres. By implementing the volume average in Eq. (13) for the domain Q,
and omitting those terms of higher order moments, the approximate equations g for the

local two-sphere interaction problem can be shown:

s

~A,1d) =G (x, —x,): & +s5:d), +G'(x, —x;):d}, + O(p*) (17)



where ¢! = I G(x—x,)dx :J G(x, —x)dx = (p’H' + p°’H?), (18)
Q

1
30(1-v,)

2:

(P°H' +2p°H?), (19)

1 '
5;2[ él. G(x—x")dx'dx = 300-v,)

and the components of H'and H?are given by

Hiljk|(x1'Xz)z[s(l_zvo)(aik5' +8,0) = 0;04) +15v, (5NN, + 60N, (20)

+8, 00, +0,nn ) +156;n,n +15(1-2v,)d,n;n; —75nn;n.n, ],

jii

IJkl(x1 X,)= [3(5ik5. +5n5,-k+5ij5k|)—15(5 n.n, +5,|n]n
+0, NN +0,n

(21)

i Ink+§ijnknl+§klni j)+105ni jnkn,].

Noted that the leading-order error induced by dropping the higher order moments in Eq. (17)
is of the order O(p*) since both P and Qav ®G are of the order O(p").

Moreover, Eq. (17) can be represented as
(A, +8):dig+G':dn =—G*:5), =g, j=h (22)
G':dg +(A, +s):dw =—G*:5?, i=h, j=g. (23)
Therefore, one finds from Egs. (22) and (23)

dio =[(G') "o (A,+9)—(A, +5) oG ] [(A, +5)" e G 15} —(G') '« G 15 (24)

d(h)—[(A +5)" oG —(G") "o (A, +s)] [(G')"'eG* 55 —(A, +5) oG : ) (25)
The leading orders of (A, +s)"eG' and (G')'e(A +s) are of the order O(p’) and O(p™)
in Eq. (24), respectively. Noted that (A, +s)"eG' is truncated since its leading order is

greater than the leading order of (G')"'e (A, +s). Wealso have p<1/2.

Therefore, the expression for d,, reads

dig = (A, +5)" 0(G')e(A, +9)" oG 5]y

16— (A, +5) " oG g (26)

Similarly, the solution of Eq. (25) can be recast as

ﬁrh) =(A,+s) ' o(G)e(A +5) oG g, —(A +5) ¢G5

(27)



Micromechanics and Effective Elastic Moduli of Multiphase Composites C ining Randomly Dispersed Interacting Spherical Inclusions of Different Properties 81

3. Effective elastic moduli of multiphase composites

3.1 The statistical ensemble-average procedure

To obtain the probabilistic ensemble-averaged solution of d, for multiphase
composites containing N phases of inclusions, one has to integrate Eq. (26) over all possible
positions (xI) of the second particle for a given location of the first particle(x,). The
superscript m signifies the m-th phase of inclusion.

The probabilistic ensemble-average process can be defined as
N —_—
&)=Y [ diax, - x)P(|x, )], (28)
m=ly_Q
where angled bracket () stands for the ensemble-average operator and p(x]|x,) is the
condition probability function for finding the second particle with phase m centered at x,
given the first particle centered at x, . The three-dimensional isotropic probabilistic
integration domain V in Eq. (28) can be considered as a sphere. Moreover, Q  in Eq. (28)

defines the probabilistic “exclusion zone” for x,. Here, P(x]|x,)is assumed to be statistically

isotropic, uniform, and takes the form:

K™ i >
P(xz‘|x1>—{ e T ores (29)

b

otherwise

where K% reads the three-dimensional number density of the m-th phase of particles in a
composite and I is the spacing between the centers of two spheres.

By substituting Egs. (26) and (29) into Eq. (28), (Ezg))(x]) can be written as

(di)(x,) = z {”{ [(Ag+9) oG () e(A, +5) e G*(m)]: 20 —[(A, +5)" e G’(m) |: (m)}dE dr} (30)

—

where E reads the spherical surface of radius r and n is the normal vector at a point on
E ;ie, n=r/r withr=x,-x,.

In what follows, we present two non-equivalent formulations to predict the effective
elastic moduli of multiphase composites, involving “Formulation I”” here and “Formulation 11"’
in Section 3.2. Specifically, the following identities can be easily derived:
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Jn, n, dE:4ﬂr J; (1)
J 3

_ Azxr?
_[ni n; nen, dQZ?(&ij Oy + 0y 8 + 8 8y). (32)

Using Egs. (18)-(19) and Egs. (31)-(32), it is straightforward to verify that the surface integral

of (A, +s)'eG? inEq. (30) is identically zero.

After some length algebra, the ensemble integration for <a}’g)> can be rephrased as

N

(dg)) = Z¢m {tgm,lé‘ijékl a2 (6405 + 5i|5jk)} A (33)
m=1

where 4 54”_613(%) with m=1,2....N, is the volume fraction of the m-phase particle. Other
m 3 >

parameters in the above equation are given in Appendix.

The probabilistic ensemble-volume averaged eigenstrain tensor can be derived from Egs.
(14) and (29) and takes the form:

— )
() =T"154) (34)
where the components of the fourth-rank tensor I'® read
ri%m = Ug,m@jd« +Cym (é}kgjl + 5i|5jk) : (35)
Here, »,, and ¢ are obtained by
N 1 N
Ug,m = Z¢mtgm,l > g,m :E+Z¢mtgm,2 ' (36)
m=1 m=1

3.2 Effective elastic moduli of multiphase composites with randomly dispersed spherical
spheres

In order to obtain effective elastic moduli of multiphase composites containing various
phases of randomly dispersed spherical particles of different elastic properties, one has to
utilize the probabilistic ensemble-volume averaged eigenstrain for(E:i)) and other ensemble-
volume averaged field equation. Further, the present formulae of effective elastic modulus are

expressed in a simple explicit form to conveniently use them for applications.
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p

Following the micromechanical ensemble-average field introduced by Ju and Chen [10],
the relations governing the averaged stress o, the averaged strain ¢, the uniform remote

strain ¢ and the averaged eigenstrain <E:i)> can be represented as follow:

o=C, :(E—iqﬁ,<2’;)>], (37)

E:e°+i¢ls:(22i)>- (38)

From Egs. (7), (34) and (38), we have the following relations:
(e,)=T"o(T') 1%, (39)

where

T = (—A, —s)+i¢rso T e(A, +s) " o(A, +5). (40)

r=1

Substituting Eq. (39) into Eq. (37) renders the effective stiffness C, relating cand &:
N
c*:co.{l_z¢rrr.(Tr)l} 41)

where the components of the fourth order unit tensor 1 are 1, = 1(5.1.5kI +8,8,)-
2 I 1

Since all fourth-rank tensors on the right-hand side of Eq. (41) are isotropic in three-
dimension, the effective stiffness tensor C, for a multiphase composite is also isotropic.
Moreover, the effective bulk modulus x, and shear modulus 4, for multiphase composites
with various phases of randomly dispersed spherical particles can be explicitly calculated:

. 3’7rm +2é’rm . é/r m
30(1 - — = 30(1- :
(70028 52 _ 172 (42)
. 3’7r,m + 2é/r,m ’ /Ll* ﬂo

1101+ v,)D 4, Py, 1-4(4-5v,)> 4, g’gm

1+

Ke =K, 1+

in which 5 =~ and ¢ are previously defined by Eq. (36). The parameters «, and f, are
summarized in Appendix.

Let us consider an interesting special case involving the non-equivalent “Formulation
II” by dropping the higher-order components O(p°) in Egs. (18) and (19). Following similar
procedure as in “Formulation I” in Section 3.1, the probabilistic ensemble-volume averaged
eigenstrain tensors can be rephrased as



—_—k . *0

<g(g)> = €y (43)
in which the components of the fourth-rank tensor I'° render

rﬂm ﬂg,mé‘ijé‘kl +Cqym (é‘iké‘jl + 5i|§jk) . (44)

Here, », ~and ¢, areobtained by
N 1 N
Mym = Zl¢mqgm,l > Sgm :E"' Z‘T¢mqgm,2 : (45)

The parameters q,  and q,, inEq.(45) are exhibited in Appendix.

The effective bulk modulus x, and shear modulus 44 can be derived as:

3. +2 N
30(1— Vo)z¢ Zr 5 n 22 = 30(1— Vo)z ¢r é;m (46
_ r= 1 _ r=1 r
Ke =K,q1+ 377rm+2§rm s M= phy| 1+ N , )

1—10(1+V0)Z¢ LY, 1-4(4-5v,)> 4, Q;m

where the parameters ¢, and g are summarized in Appendix.
3.3 The first-order “noninteracting” formulation for multiphase composites

If one entirely neglects the local particle interaction effects, then I'® in Egs. (34) and
(44) would reduce to I at the same time. Moreover, the first-order “noninteracting”
expressions for the effective bulk modulus x, and shear modulus . read

4
15A-ve) 2
i Z‘ﬂ (47)

b

30(1- vo)z 3 - 2ﬂ

K. =K,| 1+ s M= | 1+

1- 10(1+v0)z

EDYVRPN o X3
- +2ﬂ 1-2(4 SVO);ﬂr

where o, and f, are summarized in Appendix. It is observed that these “noninteracting”
expressions are identical to Eq. (4.21) in Weng [7].

4. Numerical examples

First example, the elastic properties of the constituent phase are: matrix withg, =3.0 GPa
andv, =04; first phase with E =73.6GPa andv, =0.25; second phase (void) withg, =0. The
Young’s moduli of composites are evaluated with a constant filler-to-matrix weight ratio of
0.5. From the densities given for epoxy, v, =1.1 g/em’, and for quartz-sand, Y, =2.63 g/ent’,
the volume fractiong, of quartz-sand is related to the volume fractiong, by ¢ =0.173(1-4¢,).
Moreover, the effective Young’s modulus E, is easily obtained through the following
relation: E, = (9x,44)/(3x. + ) - A comparison among our analytical predictions (from
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Formulation I: Eq. (42); Formulation II: Eq. (46) and the first-order “noninteracting”
formulation: Eq. (47), respectively), Mori-Tanaka’s estimation [7] and the experimental data
[12] is given in Fig 2 for the effective Young’s moduli E,. Noticed that the “noninteracting”
solution (from Eq. (47)) is identical to Mori-Tanaka’s prediction. The results (from
Formulation I and Formulation II, respectively) have a good agreement with the experimental
data, while Mori-Tanaka’s prediction cannot render good results for high void concentration.

As a second example, let us consider a matrix (v, =0.3 ) containing two extreme types of
inclusions; one is a rigid particle (E =w; i.c., A =0) and the other is a void (E, =0). Fig 3
shows the predictions of voids and rigid particles of equal volume fraction for modulus
reduction and retention. Two proposed models (Formulation I and the first-order
“noninteracting” formulation) predict that the Young’s modulus almost does not change;
shear modulus increases slightly with volume fraction; and bulk modulus reduces
significantly with volume fraction.

1.6 : : 1.1
o — Prediction from Eq. (42) ] L H/I{O_
-‘\\ — - ——-- Prediction from Eq. (46) g + g
12 r |[|-—-—-"--- Mori-Tanaka method [7] 7 10 r 7
2 - i - Or""""""""""" """ Vi
I o (] Experimental [12] i - ) E. /Eo |
L _ = L j
L i = L i
o 1 2 1 _
i
o 0.8 - - .g 0.9 - n
L 4 aqi) L N i
F 1 F S K 1
0.4 - . 0.8 -
I | L= No interaction (Eq. (47)) TN
3 < F Interaction (Eq. (42)) E
0 0.7 : :
0 0.2 0.4 0.6 0.8 0 0.1 0.2 0.3
Void Volume Fraction ¢, Grgia (5 dyoia)
Figure 2. Effective Young’s modulus of three-phase Figure 3. Predicted effective moduli for materials
composites vs. void volume fraction . containing equal volume fractions of voids and rigid
particles.

5. Conclusions

A micromechanical particle interaction framework is presented to predict effective elastic
moduli of isotropic multiphase composites containing various phases of randomly dispersed
spherical particles of different elastic properties. Combining the approximate, probabilistic
particle interaction solutions and the ensemble-volume average field equations, a compact
analytical formula (41) is obtained. As a result, two different analytical formulas of effective
elastic moduli have been derived in Section 3. Furthermore, this proposed formula can be
expressed in a simple explicit form and very convenient for engineering applications. Our
first-order ‘“noninteracting” solution is also identical to Mori-Tanaka method [7] for
multiphase composites. Comparison with Mori-Tanaka method, the current approach is in
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good agreement with experimental data studied by Cohen and Ishai [12].

Appendix

Parameters in Egs. (33) and (45) are expressed as:

SPCRPE. (R IR -
gm,1 gm,1 64 ﬂgﬂm gm,2 gm,2 64 ﬂgﬂm

-5
4ﬂgﬂm (30!9 + 2189 )(3am + 2ﬂm) {ag |:2’Bm (

28,26, (2- 20, +5v3) + @, (5-5v, +17%¢) ]},

Uy = =11y, +5v; )+ 3a, (10-10v, + 77 ) |

(48)

5
o2 =857, (e + 21,

(2, (11-11v, +5v )+ 3a, (10-10v,+ 7v; ) |

oy = 2(5v = 1) +10(1—vy)(—2———H0 ) B = 2(4—5v,) +15(1-v, )(—2—),
K

m 0o Hm—H Hin 0

where ,,x, andy,,u, denote the bulk and shear moduli of the matrix and the m-phase
particle.
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ABSTRACT

This research studies the effect of adding oxidants including hydrogen peroxide
(H20,)and potassium permanganate (KMnQOjy) to bottom ash on odor elimination. Intensities
and compositions of odor gas were measured by the electronic nose and GC-MS at the start
and end endof the oxidation processes to evaluate the effectiveness of odor reduction.

The experiment results showed that the reductions of odor intensity for different H,O,
concentrations added were in order of 15%> 10%> 5%=3%. In addition, the odor intensity
reductions by adding different concentrations of KMnO4 was in the order of 3%> 5%>
10%=15%. The odor compositions of bottom ash predominantly consisted of ketones,
alcohols, benzene, alkane and other ingredients. About 80% of the odor gas was eliminated.
mostly through the oxidation and decomposition. However, there still has a risk of cancer as
a result of accumulation of toxic odor compositions after prolonged exposure.

Keywords : Bottom ash, Oxidation, Odor Elimination, Electronic nose
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Bottom Ash for Test (100 g)
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Odor Concentration Analysis : Odor Component and Concentration :
Electronic Nose G.C./M.S.

Evaluation the Efficiency of Odor Elimination

‘ Accomplishment the Technology of Odor Elimination ‘

The Effect of Oxidizer on Odor Elimination in Bottom Ash

Fig. 1 Flow chart of odor elimination by adding oxidant to bottom ash
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Bottom Ash for Test Sample (100 g)
Y
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I
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| ]
]
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A H,O, A. HPO, and H,O;
B. KMnO,4 B. HsPO, and KMnO,4
| |
]
Y Y
Odor Strength of After-treatment Odor Components Collection of
Bottom Ash After-treatment Bottom Ash

Fig. 2 Experimental Procedure of odor elimination using oxidizer in bottom ash
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Fig. 3 Odor strength of bottom ash for addition H,O;
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Fig. 4 Odor strength of bottom ash for addition KMnO,

(A) Semi-Open system, (B) Open system
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Fig. 5 Odor strength of bottom ash for addition H;PO4 and H,0,

(A) Semi-Open system, (B) Open system
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Table 1 Odor components of bottom ash before added oxidizer

Odor components

Classification
Ketones Acetone, 2-Butanone, Acetophenone
Alcohol Isopropyl alcohol, Butanol, 2- Butanol
Benzene Benzene®, Toluene, m.p-xylene, Trimethyl
Alkane Ethyl benzene, N-hexane
Vinyl Methylene chloride™,Styrene™
Others Acetonitrlie, Acetic acid, Phenol, Carbon disulfide

p.s.” : Cancerogenic Gas Declared in Material Safety Data Sheet (M. S. D. S.)

Table 2 Codes of bottom ash for addition oxidizer reaction

Operation mode Code Reaction Time [day]
Blank Test A 0O-A 0
1
Addition H>O; 20 mL (15%) H- 2
10
1
Addition KMnO,4 40 mL (3%) K- 2
10
Blank Test B O-B 0
1
Addition H3PO4 5 mL and H,O, 20 mL (3%) HP- 2
10
1
Addition H3PO4 5 mL and KMnO4 40 mL (3%) KP- 2

10
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ABSTRACT

Light attenuation method, a quick and easy method, was established to measure the
pollution load of dust. This method was actually applied to the sweep and wash operation
plan of street dust as well as determination the hot spots of fugitive pollution. In this study,
a transparent film coated with silicone oil was employed to collect dust and placed at the dust
collecting stations of Taipei County Government Environmental Protection Agency. Dust
amounts were simultaneously collected by both transparent films and dust buckets. After
sampling, the transparent films were irradiated by incandescent light (full spectrum) and
intensities of illumination were measured by light meter. The dust weight on the transparent
film was determined by the calibration curve.

In the laboratory, silt (grain size <75 um), through the spoiler, evenly deposited onto a
transparent film, followed by measurement of illumination intensity and silt weight. The
calibration curve was created according to a linear relationship between the illumination
intensity and silt weight.  Three sets of calibration curve, the soil weight range of 0-0.2 g,
0.2-0.6 g and 0.6-1.10 g, were developed and the regression correlations for three calibration
curves were between 0.9719 and 0.9973. These showed that weight of silt and illumination
intensity has a high degree of correlation.  In this study, 30 valid samples were concurrently
taken using both transparent films and dust buckets at the 10 stations owned by Taipei County
Government Environmental Protection Agency. The dust amounts on the transparent films
were determined according to the corresponding calibration curves. The strength of the
association between the dust amounts collected by transparent films and dust buckets was
evaluated using Pearson correlation analysis. In accordance with Pearson's correlation
coefficient r = 0.8315 demonstrates the dust weights derived from light attenuation method
highly related to the actual measured dust weight in the dust buckets. These findings
confirm that dust weights determined by light attenuation method are highly feasible.

In addition, 68 sampling points were set on major roads in Taipei County.  Light
attenuation method was utilized to determine the extent of road dirty, as the adjustment basis
of roads sweep and wash plan for roads and pollution control of hot spots for construction
site. In accordance with the three levels of dirty road classification by EPA, the light
attenuation level of each sample was divided into three grades: A-grade (clean, light
attenuation <80 Lux), B-grade (average, 80< light attenuation <160 Lux) and C-grade (dirty,
light attenuation> 160 Lux). The results showed that C-grade roads included Annho Road in
Hsintien city, Jincheng Road in Tucheng city, and Zhongshan Road in Taishan Township; B-
grade roads included Hsinwu road and Chengtai Road in Wugu Township, Meiji road in
Taishan Township, Wunhua 1st Road and Jhongshan Road, Linkou Township, Zhongzheng
Road and Sanmin Roand in Lujhou City, Zhonghua Road in Tucheng City, Zhongzheng E.
Road and Zhongshan Road in Danshui Township, Jianguo Road in Yingge Township, Datong
Road in Xizhi City, Jieshou Road in Sanxia Township, Ankang Road in Xindian City, and
Huanhe Road in Yonghe City.

Keyword : light attenuation, calibration curve, spoiler
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ABSTRACT

This study used back-trajectory technology to track back air mass on pollutant events of
2008 in Hsin-Chu area for probing into the source of pollution. The trajectory started from the
monitoring station at the most serious polluted hour then cooperated with wind fields
continuously to track the air back. There were three steps on the method. First, used the
objective analysis to determine the scope of wind field grid, second, judged the effect of
complicated topography with variation analysis, and finally, continuously calculated the path
of air in one hour interval.

The results indicated that for ozone events there were two main causes in Hsin-Chu area,
one was the polluted parcel moved in from the north-east or east boundary, which were Tao-
Yuan and Taipei County, the strong surface radiation and temperature increased the
photochemical reactions and accumulated high ozone concentration, another was the polluted
parcels coming from the southern regions like the seashore of Tai-Chung County, have moved
via the land-sea-breeze phenomenon, they were blown from land to sea in the evening and in
reverse direction at daytime, as the air parcel pass the intersection of Hsin-Chu city and
county, they were blown northwards to the seashore around the intersection of Tao-Yuen and
Hsin-Chu county, and then been blown here to raise ozone concentration. For PM,, event, the
main reason was the strong sand storm from the northern desert of mainland China. The
maximum concentration occurred at 1:00 to 2:00am in Hsin-Chu area. The polluted air came
from Taipei City through Taipei County and Tao-Yuen County to the sea, then via sea wing
blew here and trapped, brought about the particulate pollution.

From this study, it should consider a mesoscale wind field and surrounding pollution
sources in establishing strategies to prevent air pollution and maintain air quality in Hsin-Chu
area.

Key Words - Back-Trajectory technology, Hsin-Chu Area, Air pollutants Event, Objective
Analysis, Variation Analysis
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in Primary Sedimentation Tank
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ABSTRACT

Reduction efficiency of sediment solids feeding liquid fertilizer in primary settling tank
were investigated using laboratory-scale activated sludge processes.  The changes in total
solids and water quality content in primary settling tank were monitored. After 9 weeks
test, it is found that the TS cumulative reduction rate in adding liquid fertilizer Run (11.46%)
was higher than in add liquid fertilizer Run (6.30%). The trend of VSS and TS
cumulative reduction rate between two runs was not significant. The increase of feeding
liquid fertilizer ratio accompanied an enhanced the total solids and organic compounds
reduction rate in the sediment solids. However, the decrease rate of VS and SS changed
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gradually over 9 weeks.

It can be estimated that the enhanced solids removal capability of sediment sludge was
due not to the increase in the solids removal capability of microorganisms, but due to the
acidification with sediment solids by feeding liquid fertilizer into the activated sludge.

Keyword : Primary Settling Tank - Sediment Solids - Liquid Fertilizer ~ Accumulative
Reductions
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A F ez LoF2 kA 4450 F 4o T o pH=42(NIEA W424.50A) -
SS=840 mg/L(NIEA R212.01C) -~ VSS=795 mg/L(NIEA R212.01C) - TS=55,883
mg/L(NIEA R212.01C) - BODs=40,700mg/L(NIEA W515.53A) -~ COD=118,000
mg/L(NIEA W515.53A) ~ % =654 mg/L(NIEA W448.51B) ~ #4fi: =183 mg/L(NIEA
W442.51C) ~ i #5=14,300(NIEA W505.51C) *

A EFEPARAE L FHRFRBARKTERE 2R N4 RIREY T
FAER AL R L KPR LR IR R A 0 BRI S SR A L
PR LMK R R Ao hBRRAT T B HOF T - BFEREHR(L T AL T Test
1) e 48 Mok (g e Run A) ) & i 4oip 9 5#% (GE% 2 Run. B), » = 3
fRemip 4ot 31T I(VV)S R S BSTend - FE AR (T AL " Test T )0 ¢ 4
To i i Tt (GRS Run, C) ) 0 pdert B 1I3(V/V) & TR S (GRS
@ Run. D) » fdeit 511 4(VIV) > £35143% » H3#5% 542 Fl4e Fig 12 Tablel #7 -

Solids ‘ L. F.=Liquid Fertilizer
Test I (9 weeks) Test IT (5 weeks)
Evaluation of L. F. Efficiency Optimum of Addition Rate
Run A (Blank) Run B (TEST) Run C (TEST) Run D (TEST)
H,0O : Solids = L.F.: Solids = L.F.: Solids = L. F. : Solids =
1:1(V/V) 1:1(V/V) 1:3(V/V) 1:4(V/IV)
l | | |
‘ Sample Analysis ‘
1
Y [ Mixed Liquid Analysis]
. . ixed Liquid Analysis
SSSaai pH ~ BOD; » COD » NH-N -
: NOTN~N?yN\POf
v v
To Confirm the Mechanism of Solids Reduction To Evaluate of the Most Suitable
A. To Liquefy the Organic Pollutants L. F. Addition Rate, Frequency
B. To Gasify the volatile organic Compounds (VOCs) and Reactor Volume

[ |
v

To Promote the Efficiency of Solids Conversion and Reduction

Fig.1 Flow chart of Sediment Solids Reduction used Liquid Fertilizer
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3.2 ks RKEREEKEER

j\lgﬁy‘m%? PRAPTORE EENZ AL T R RIEK T A A ﬁ:l TRTY 2K
R FSREFERREE R BEFHVPZFEFR - FRPET > RRE K2 KFHE P
T¥aig A L Table 2477 g2 Bl o o /LT R (R ) B B3R ¥ 2 *Fifiﬁ‘-—%
BODs ~ COD ~ TP 2_ .+ *UiE i& A& & %] 5 12,000 ~ 24,000 ~ 0.05 mg/L - 2 # » & X P fx
L] TS ok R 0 Flt *?ﬁ%? A A TS h A FIFF K2 110~15%
ks R TS el ik ¥ aE 3 1.2 ke-TS /week °

Table 1 Experimental Condition for Solids Reduction in each Run

RUN Addition Rate(V/V) Addition Frequency Analysis of Water Quality
H,O : Solids=1 - 1 pH~SS ~VSS~TS ~COD
1 Times / 9 Weeks » BODs » NH3-N » NO»-N
Liquid Fertilizer : Solids=1 1 NOsN - PO*
Liquid Fertilizer : Solids=1 : 3 1 Times / 3 Days Analysis Frequency :
Liquid Fertilizer : Solids =1 : 4 1 Times / 1 Week 1 Times / Week
Table 2 Water Quality of Mixed Liquid
Range pH (-) COD (mg/L) TS (mg/L)
Min. 4.5 120,000 55,000
Max. 5.5 186,000 120,000

B2~ FEREAFTER

4.1 FRAERINEE S %EE D Solids 2 &1L

G- R kSRR e 5 S0%6(VIV 0 311,69 Liter) o 59 i 5k
A~B A TS kA %1t 4e Fig, 2977 « A ¥ 2 A 87 > TS 4242k & % 80,300
mg/L > 3+ 5 135 TS BB ™ % 368,376 mg/L » H ¥ % 4 53.83% o fifsh e B 3
27 > TS ¥ 96,333 mg/L T % % 89,546 mg/L » 3 ¥ X ¢ & ‘/37 05% o 3% %93; o

A AR TS A VIR S 593.83%~6.30%% % 0 et B @Az TS Vg
(7.05%~11.46%) 0 B B % A 42 o AR e A #A¢ » VSS 424k & % 4,540
mg/L(Fig. 3) > 3 13¢5 VSS kR T % 54,436 mg/L » H ¥R % 5 5229% » @ fifshle
1B 3427 5 VSSIE A ¢ 4,150 mg/L T * 1 4,039 mg/L CH AR G 52.67%  F A
B TE 0 b ARAZAIVSS IR T 14,276 mg/L > H R VIR F 9 5581% & B @
20 VSS LR T % 13,710 mg/L > B R A VIR 9 5 10.06% o BHF > VSS i 4B
1 TS £ B 73+ oSS % L4842 TS ~ VSS 4p iz fe 4% & 4p 44 # 3 P & (Fig. 4) -




TS<10* [mg/L]
[—] (3] =N (= (=] (=] =]
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WHEOEF 0 B AFMRE BEDSS R félj,ﬁk_, A5 1.29%% 5.89% > H ¥Rk B T
TS ~ VSS e it S AR o ¥ - &Y > CRAEZF DR R o (L/S)A =
A114(20% 0 VIV)R 1 13(25% > VIV) » e df 5 5 % ¥ 1=« 5i85%3#% > C 2 D
#FAEN TS £ %) d 74,000 mg/L % 81,800 mg/L T % 3 64,900 mg/L % 75,400 mg/L v H B
R P wjé 12.30%% 7.82% I & > C 2 D #4250 VSS R F VR 5 4 %] 5 18.98%
2 17.42% > @ C 2 D420 SS B A VI 5 A ] 4 13.18%% 744% o

ﬁﬁj—%ﬁ" B o% Z REREE o JRPIE RW R i 4t 5509 @ /] de A 1'4.(9\%9]"5\: =)
PF o 59 % TS R fﬂ BT E11.46% o fv F % e ”J‘ﬁ v 52596 0 ,1:4@;\
¥ F’%rs 3% ,J“%cl««ﬂ“f TSR TS AFVIRF7E7.82% & n\;’r&’%’wﬁlﬁn v
EAM520% 0 @ ??J?ﬁ*fﬁt—» & I"&p#;%/,]ﬂclzkﬂf » FiESEwE&R TS R fd :')E"‘—?‘? i
1230% ° F4%H Z 5 % - 2 ¥ -3% B, C 2 D @4 TS FAFVIRE F 4% 5119
kg-TS /week, 3.03 kg-TS /week % 0.85 kg-TS /week o d 12+ ..“{:% & T E R 'J“ be 3 A=
/uﬁ; POFETEF RS AP RN R B i s #209% ~ ;‘,9]:4‘:%&2%: ;%J’iit;f]t%cl

ENERED SR BRIk S-St W E S

Test 1 TestII 12 Test 1 < TestIl

*~
~
g
VSS x10° [mg/L]
[=} (= <]
T T
o

=]
=
T

- 1 / - , C
A /
: : 4 525:5:5:5:5:-5:!_'-_5_._%#5—_—5
= | |
| g / 1 /
| | 2 F B I D
| 1
1 1 ] 1 | 0 1 1 i | |
0 3 6 9 12 15 0 3 6 9 12

Elapsed Time [week] Elapsed Time [week]

Fig. 2 Changes in TS Concentration Fio. 3 Fhﬂn(ﬁm in VSS concentration

Test I . Test
12 < >
|
10 F 1
1
= 8 F :
B |
|
-.ré o r I
[—] / B | D
; 4 4
|
2
A ’ 1 (‘/'
[' 1 1 l 1 J
0 3 6 9 12 15

Elapsed Time [week]

Fig 4 ~ Changes in SS Concentration
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4.2 TRAERINEE & i%EE D Organics 28t

i e LAY ¢ ARSI K R R R
Flpt LA Y R £ R L%‘Tézl T K F A 1738 B ¢ 32 BODs ~ COD ~ POy-
P+ NH;-N » NO:-N + NO»-N + 3 3% & % % § Fig. 5~ Fig. 6 -

k- FEE%RY 591 HRE AFEEZ BODsE 4 343,769 mg/L~53,100 mg/L
2. (4 Fig. 5777 ) » @ 5% 2 B #4%22. BODsiE 4 *t44,517 mg/L~54,900 mg/L 2_ fF¥ »
BT %9 L0 o d A¥ BiEEY BODsE A B ' 144,249 mg/L % 44,762 mg/L -
B g w] 516.67%% 1847% » = A R & o A & B #4250 COD kR %1 4
Fig. 6771 o 59:i¥ 5% & » A FAE2Z OD ®d 165,000 mg/L L ff_ 12 634 mg/L > = B
@#A22. COD E+d 170,000 mg/L T "% 1 46,136mg/L » H ¥] & % 89.319% % 71.36
9% - R AHiEm > BF YN MO COD )&5‘25]“ v F?‘%i wEE Rt A
B¢ e COD 4% 3 7% besed ped LA AR F R OER COD KR ET
- RIS ’*ko] R R PR BARKFAY AR A BB R BHA S
R PR AT COD ER T IRH 44 % > R B #4211 COD 825 P &g > e d
Pk R PR B F Y AP EESREF WS AP 0 A R FH COD Aok i
AFAES ™o

Er - @Y 0 KESEE%K 0 C 2 D EA25COD 4 4 d 180,000 mg/L 2 178,000
rng/L‘r ¥ 1 147,000 mg/L % 146,000 mg/L » H ¥ 5 & wif . ]18 33%% 17.9% « F4 %
TEF- % %-#% B, C 2 D #F4&0COD R NFE 5~ w5 1.38 kg-COD/week,
1.54 kg-COD/week % 0.64 kg-COD/week od 1 F Y% 4E ?;@ L ,T e T AP
FEAT R PRI > B et ] 62096 ~ AR S S E R A LR er IR
BE VR pE o R 13‘\- (IR Tl sl

0

) Test | . Testll . 20 Test 1 Testll
< > >
|
1
B : 16
| 3
I l 212
'. =
: Z s
a
EJ%D—D—D—D—D—E?% 4
1 1 ] 1 J ﬂ '
P 0 2 15 0 K] 6 9 12 15
Elapsed Time [weeks]| ) Elapsed Time [weeks]
Fig .5 Changes in BODs Concentration Fig. 6 Changes in COD Concentration

4.3 REEFMEESKIET N, P 281t

“’7]‘4‘111 W?Z""‘)bﬁ%‘:‘ ’ ﬁk/‘izﬁ"%/liwﬁ & o q“/#”%ﬁ*”?‘hf K S
LN IS SO z@kl“#" B E - R 0 ETORER G HE L A RS
&2 B #4222 NH3-N B # /)E‘v ) K) 548, 95/3{ 32.049% - B #422 NH3-N #j s %
ﬁ’i A pﬁ‘fi.?fﬁ (d 2%_1_ 32%) ° — pf‘:‘gﬁ v C %2 D ﬁé‘ﬁi\ NH3—N ’5 /}E\‘—:% A ‘;—e‘] S 7.36
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%%630% ° A" H 8 F- 2 %-3#F% B, C 2 D #F45 NH-N R FHFNR#E 50w
% 10.67 mg-NH3-N/week, 99.40 mg-NH;-N/week % 29.80 mg-NH;3-N/week o d 12 F & % j&
i?‘]”lﬁf?a’?”“"}f]?ﬁi?”‘)u’fﬁ‘; ’FELP EIL I A ,);ko Tﬁuf—# l__2()/\ Tﬁ;f?

5 S e 1 IR (B9 IR KL R B B F R S

A #A28 B @422 PO4-P ¥ F & w5 5 30. 51/5 35.429% - = BEARY F IR
PO4-P W eI g > W] F R 4ot ,’fﬂ#&@&my;% » H PO4-P ¥ s IR § i 0B W A i
4o RPN 4 E RATE D POLP TR o

Ty il iT 2 FRREARE L F xbiﬁlﬁiéﬁf\‘*ui’ﬁ P Ao 3 A 2 ORP & d -
293mV *F = 1 -181mV » #4% B d -224mV 2 1 -165mV > #4% C d -268mV + = I -
187mV = Fé%iD d -279mV A -203mV(P3-41r Table 3)c pF > d Table 3F RiEAz"
pH B2 %3 > B4R A FIE SIS K2 fFfie® > 424 Y pH #1272 P &g o &
n*v ’;tié&;,j:%u;&’;W1€éﬁz(:éﬁi B-~C-D)d  kehr? T8 33504 > &5 ww-;uﬁ;
A 7; ﬁf@;iu,ﬁ-s;%gfi » JE ) 4 %§—1‘{1 3 @ LR pH'f“ﬁ s - LG EE G & F7 ok
P TSHEDLERF  FITLARBUFATHFFENHFHNT 22— o

Table 3 Effect of Liquid Fertilizer on pH and ORP

RUN | Water Times [week]
NO. | quality | 2 3 4 5 6 7 8 9
A pHI[-] 7.89 | 7.63 | 7.55 | 7.43 | 7.51 | 7.54 | 7.61 | 7.58 | 7.64
ORP[mV]| -293 | -263 | -236 | -229 | -213 | -206 | -200 | -196 | -181
B pH[-] 556 | 532 | 530 [ 525 | 5.11 | 5.02 | 499 [ 5.10 | 5.13

ORP[mV]| -224 | -211 | -198 | -176 | -162 | -154 | -159 | -163 | -165
RUN | Water Times [week]
NO. | quality 9 10 11 12 13 14
pH[-] | 549 | 537 | 522 | 5.16 | 5.11 | 5.16
ORP[mV]| -268 | -249 | -231 | -225 | -212 | -187
pH[-] | 533 | 529 | 5.18 | 499 | 5.06 | 5.11
ORP[mV]| -279 | -269 | -247 | -232 | -223 | -203

1~ 55w

REVISFRIUT ZRER D VR RERE T R TERERLT L o
B R 7 e e i 509%m 7 Sedp &9 FR 7 bo 1 =)pF s 5B 9 % TS R AR
F¥ i 11.46% I_‘imﬂwz’«‘wz‘]ﬂv“ LG 25060 FAEADR L 3 A5 1 X
P B 5 iRk TS R VIR S W i 7.82% 0 ARR AT Aot £33 15 2006
m,,] SedE A ;»&,;\A;g/]wc 1 = pF > S5 TS % A IR 7 i 12.30% o
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FhhGES - 2 % -3% B, C 2 D @& TS ARG F 455 1.9 kg-TS
/week, 3.03 kg-TS/week % 0.85 kg-TS/week od % T g R e 3 A 7t
o ARRT RIS PRI et gl B 2006 ~ Aol A R i e
= PEATE R s R VR E & ﬁxl;t °

d R o A Al AR XA Y A B R A R A L Y
RN TFLF R EREY FIRC R S @ F P R
e
#mﬁﬁﬁﬁww’ PR ¢ R 0 B P NS R T 2R RS
s Ao @ ABIEMAAR ¢ FIFHFAZ ALFEEA M AR AN
VRSB AE > § 5 A MATE SR G 8 A o B s bR
SRR R ERART P TR P AR B R Dk
TAEMHE N S AL E A S AR ARy

2R
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PURRRIRNE S 57T o D [ N JeE S R[S 3T129-138F)

pH ~ #6228 EhEE)E Pb
Cd iHFI 2%

The effect of pH and liquid/solid ratio on the leaching of
lead and cadmium from bottom ashes of incinerators.

1 2 2 . >, 213 1 4 B 5 2 o5
HH B FRER) &R GE fRaE: 2 F AR ¥ p 5

Chi-Kang Lin'  Shiao-Wei Ching” Yong-Jian Ling® Chien-Fong Chen’ Min-Sheng Syu’ Yan-Sheng Peng’

IEEIEISES R S s AR T i e RIF3E QNHEIRSS BUEEY R T EE e
CRTEES S T AT A Pt
SN PR A2 f%ﬁ;{#f“’{, i T A 2
1,2,5.Department of Safety Health and Environmental Engineering, Tungnan University.
3. Chemistry, National Tsing Hua University. 4.Institute of Technology for Hazards Mitigation, Tungnan University.
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Bﬂéﬁ%%%ﬂ%%iﬁﬂ*”&ﬁmﬂ4\& Lz e Rl o
T A L A R e
ﬂ’%ﬁﬁﬁﬂkT’?ﬁ%ﬁiﬁ“ ERFL SIEIE

AT e pH 2 R E(LS) & AR T2 USDH¥ ALY £ £ %(Pb~ Cd)
2rp o B R CERZ L HRARKY CHFHIFRBAHE L BT NEL
B 8(pH = 352 pH = 45)- 4% pH =35 > 2 Pb 2 B33 & 5 B A 3 0.53
mg/L(L/S=5.0)>0.34 mg/L(L/S = 25) @ pH =4.5p% » %029 mg/L(L/S = 5.0)>0.24
mg/L(L/S = 2.5) > @ Cd 6> > & ﬂw&m&m Q5452+ R A EEMUT R D
oS i\‘gét i B 'E fﬁﬁﬁ%@é&s:_ &« UST » HIRERRALE £ RLTJ Cd = > A#i&
Do e d i AT RSB J%/ ‘a‘ EHrFREAKRPE - FEILPEI R LHEA
BB EE L o G e TR AT 2 02 pH A BI04 2 3SR
RS Bk F A VR E R 95.2496~6.949 0 HEi4 L &2 TCLP i3 4 IR (% > &
BAE L AR 2248%~6.640 0 AA R E BRI 8.849%~12.72% - o pt3#E
ST FARAEY LI GEARE  HEF BT P M SRIT o F b o g UST 3#
Sets pH AR P (A3 1 > AR A 4245924.4~27.9C 1+ 2 2 50C~60C » F &
2 BARC THIRE GG RBEE 0 R UST F B2 G ELRS T
FAEHBBE A PLE - KL G o

FARFT - QT AR M AR L BB CREP BB FF
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ABSTRACT

The effects of heavy metals, Pb, Cd, eliminated utilized acidic extraction together
Response of Heavy Metal Elimanation in Bottom Ash to Operation of pH and Liquid to
Solids Ratio Shock with ultrasound sonication treatment (UST) from incinerated bottom ash
were studied. The principle parameters considered in this study were the liquid to solid
ratio, the concentrations and varieties of acidic extraction solutions, reaction time and strength
of sonication. L/S ratio and acidic extraction intensity have a remarkable impact on
abatement of amount of bottom ashes treated with extraction. The weight change of ashes
will be measurable for a long term exposure of acid rain. The pHwas turned into neutral or
weak base while temperature was increased to 50 to 60 ‘C by UST treatment and decreased

to room temperature.

Keywords : Ultrasound Sonication, Bottom Ash, Heavy Metals Leachate, Acidic Extraction.
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POREZ R T A BB PR EE T o B X E(1996)P A A € 5 4 2 g
a3 0 R R AT g w%%&&4ﬁ%$H\J#AW?’é%%mﬂﬁiﬁ?
BRIk ol S EBABAT 2 33 o pH 2.6 2 HoBRFE S $T 3 BB RS B
2. B 50 pH 3.6 2pH 4.6 22 g2 k2. % > @mpH 3.6 #pH 46 2. 22 2 L R 57
o SRR BB IE L A MIN FEAR R TE A REBRS 2 kR
pH 4.6 fas A% 4 A % o pH 3.6 Ad®=xz > pH 2.6 s A2 > o ¥4 » 3 =
(mmﬁdﬁwgﬁ#%?%ﬁ%%mmaﬁﬁﬁwmzg%@@&%m«iml@o
KA e R JaRlfa (£ ER P2 BIEARZ AFBIE > LA 2
AR HOERE PO AR RS T H 0 &S0 2 NOy 2 Jk & $Pbf# 0 2 iF
L = %’F@{maiw+k§7ww?%ﬂmﬂod%ﬁmﬂﬁé%%mﬁp
Pb~Znz= ﬁ;é_ff\/p NERRLTER B"lva Mo ‘ﬁ$ B pH EFRT  #
MER T RE -

Buchholz (1993)P1#= % ¢ 7 4% 11pH %i$%;%ﬂ¢%ﬁ<.%’fﬁﬁpHﬁ
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Sonication Treatment ™ T f§ # UST) % &1 {5 » 5 & & (L4 1273 & 42 & (Toxicity
Characteristic Leaching Procedure » v+ ™ f§j # " TCLP; - (NIEA R201.13C)!™ g 38 55~ 2
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AFTT R 2D REF 2L ANAEA Gifs (T2 EADFREE
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NIEA R216.02C)°! (7= 3 i * ICP-OES) > Fd A BRmeFEEHI AT - F
FE R G HOEA ) NRERE LS RS SR F R R AT
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3.2 LR

¥ B IR (S A T 2 R R E (T F:é'ﬁéw 150 TR R R
FHE- BREPRRL Ry B4 60T BREHKAR > HRP 40T “7if (4-Fig. 22
Table 14777 ;
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Table 1 Operation Parameters of UST in this Study.
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Fig. 3 Pb, Cd Contents of Bottom Ashes for
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Table 2 Changes in Weight of Bottom Ashes for Acid Rain Disturbance.
. After Mixing of Bottom
Operation . ) After TCLP
pH Ash and Acetic Acid After UST Treatment i
Parameters Extraction
for UST Treatment
3.50 47.24 43.92
4.50 100 W 47.38 45.58
50.0
3.50 ~ 30 min 46.53 45.29
4.50 46.91 43.64

Unit of Weight : [g]

Table 3 Changes in pH of Bottom Ashes for Acid Rain Disturbance.

. After Mixing of Bottom After Mixing of Bottom Ash

Operation ) ) After UST | TCLP ) . After TCLP
pH Ash and Acetic Acid for ] and Acetic Acid for TCLP .

Parameters Treatment | Acid ) Extraction

UST Treatment Extraction

3.50 12.10 12.29 2.88 4.01 8.17
4.50 100 W 12.25 12.20 2.88 4.15 8.80
3.50 ~30min 12.16 12.35 2.88 4.32 8.55
4.50 12.36 12.37 2.88 3.97 8.33

Unit of pH : [-]
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Table 4 Changes in Temperature of Bottom Ashes for Acid Rain Disturbance.

) After Mixing of Bottom After Mixing of Bottom Ash

Operation ) ) After UST | TCLP ) ) After TCLP
pH Ash and Acetic Acid for . and Acetic Acid for TCLP .

Parameters Treatment | Acid ) Extraction

UST Treatment Extraction

3.50 19.4 26.1 17.8 223 21.7
4.50 100 W 19.5 27.9 18.2 22.8 22.2
3.50| ~ 30 min 19.7 24.4 18.6 23.9 21.9
4.50 20.0 25.6 17.9 23.6 223

Unit of pH : [C]
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A combined of emission heat and CO, for odour
elimination of bottom ash in incinerator flue
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ABSTRACT

The characteristics of degradation/conversion of refractory are investigated in
laboratory-scale emission heat and CO, processes treating bottom ash odor which contains
cancinogenic compounds. To confirm the odor elimination effectiveness of bottom ash,
the changes of odor intensity in bottom ash odor and its components were monitored with
electronic nose and gas chromatography mass spectrometry. After carbonation of 150 minutes
treatment, odor intensity of bottom ash decreased apparently from 500 to 65, approximately.
However, the change of component of odor in bottom ash was inconspicuous. The optimal
flow rate of CO, was controlled at 0.1 NL/min. It is revealed that some of cancinogenic
compounds such as ketones, alcohols, benzene, alkanes were detected in pre-reaction, and the
concentration of cancinogenic compounds were decreased apparently after emitting heat and
CO,. It can be estimated that the enhanced odor elimination efficiency of bottom ash was not
only due to the increase in heat-desorption odor removal, but also due to the role of the
external metal-oxide into carbonate.

Keywords : Bottom ash, Odor elimination, Electronic nose, Emission heat , Carbonation
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‘ Accomplishment the Technology of Odor Elimination ‘

A combined of emission heat and CO, for odour elimination of bottom ash in incinerator flue

Fig. 1 Flow chart of combination heat and CO; odor elimination in bottom ash
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3.2 BEEM R

ARk A BRI BT R TR AR 3R BT
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is ﬁd FAGEr BRRT OF BIEFF R RAY £HF 1 F 8 COyf M
LIV F il R F RS E AGE 0 S REE Y 0 BRI AR MR R
7447 0 B 4o Fig. 2977 o
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t A ¢ Alr Compressor
{ B CO, Standard
Gases Cylinder
* C : Pipeline
%‘ D = Temperature Controller
7] E  High-Temperature
Furnace
A F 2 Semi-Fluidize
F Reaction
G Condenser
— m: Sampling Bags

Fig. 2 Schematic diagram of simulation incinerator flue system for odor elimination

3.3 AREEE

Ao % 100 g A G H5 0 HEEE B R 150°C ~ 2000 » 217 A& E B AR 0 20 R
éﬁ@%ﬁbJ&iw\%ﬁwmm’ﬁ@“?wﬁéﬁﬁwwﬂ%ﬁﬁﬁﬁ&ié
FREE S 17 GCHRIF RH RS A B ER LB o

| Bottom Ash for Test Sample (100 g) |

Y
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Heat Treatment for Odor Elimination in Furnace
|

Odor Strength of After-treatment Odor Components Collection of
Bottom Ash After-treatment Bottom Ash

Fig. 3 Experimental procedure of odor elimination by emission heat and CO;
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Fig. 4 Effect on temperature on odor strength of bottom ash (air flow 1 L/ min)
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Fig. 5 Effect on temperature on odor strength of bottom ash (air flow 2 L/ min)
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Fig. 6 Effect on temperature on odor strength of bottom ash (air flow 3 L/ min)
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Fig. 7 Effect on temperature on odor strength of bottom ash (air flow S L/ min)
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Fig. 8 Change in odor strength of bottom ash by emission heat and CO,

4. BRI DB

MERRERKBELS T ’”T/FJﬂ %;?%ga“&&%]’ﬁﬁ BEOSPRAE - FAE N mMEZ
H i 24 % (34c Table 1) # 9 jpl P #;:*{ S E T REMBRRS T Rk R 2
H 5 4c Table 2477w °F$5'é§/w\4f‘r TH s BeR e o AN SRR ~2-T &7 2
‘{fﬁ‘ﬂ_’ﬁj}f‘gﬁl%‘ﬁ"
=F »?g;;&}i/»\ﬁ %% > d Fig. 9% Fig. 108 > 4> F 55 > F RS 3 ~ 2-7
%"=~z 3%¢ ’Jﬁﬁ PARTHFEIEATIMIR L FMIER R AARE
M F RS2 ARF “f Pz hH B FRE AP ENRRE AR - RRRR
FJX/))?ILIAJ\L_ET&‘#%'F'? PreEk i hiEAR b oo H\J ’Ff 7’\1% B o
Table 1 Odor components of bottom ash after treatment by heat and CO,
Classification Odor components
Ketones Acetone, 2-Butanone, 2-Pentanone
Alcohol 2- Butanol
Benzene Benzene™®, Toluene
Alkane Trichloromethane, Hexane
Vinyl methylene chloride™, Chlorobutadiene, Trichloroethylene
Aldehyde Isobutyraldehyde
Others Trimethylamine, Carbon disulfide

p.s.”* Carcinogenic Gas declared in Material Safety Data Sheet(M. S. D. S.)
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Table 2 Codes of bottom ash for Combination of emission heat and CO,
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Operation mode Code Reaction Time [day]
Blank Test A C150-0 0
C150-1 30
Reaction Temperature : 150°C
Velocity of CO,: 10% (0.1 L/min) C150-2 20
C150-3 150
Blank Test B C200-0 0
C200-1 30
Reaction Temperature : 200°C
Velocity of CO,: 10% (0.1 L/min) €200-2 90
C200-3 150
2
1.5
Carcinogenic

—_—— e e — —

) =

benzene onponent[ppbv ]

/

—

C150-0 C150-1 CI50-2 Cl130-3 C200-0

C200-1

C200-2 C200-3

Fig. 9 Change in benzene component for treatment of emission heat and CO,

(Odor threshold: 2,700 ppbv)
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Fig. 10 Change in dichloromethane component for treatment of emission heat and CO,

(Odor threshold: 160,000 ppbv)
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Efficiency on the Service Flow Line of Automobiles Maintenance
using TOYOTA Production System

—‘QE\ éﬁ,’ fg_l :‘?K f"lv2 _Talii %/?F 3
Jing-Chung Huang' Yang Kuo® Yao-Tien Huang’

[ R e ey i | I 1 e E e i e e o U D TR o

!?Department of Mechatronic Technology Tungnan University *Graduate School for Mechatronic Engineering > Tungnan University

A

AFEFEH AT GERARY R ERFERT EAF6 T2 BRI G
FI \ﬁﬁ~ﬁ%£a%1ﬁ%’wﬁﬁﬁ%ﬁ%ﬁiwwaﬁ—%gm
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ABSTRACT

This study discusses all the nonsensical actions in the after-service of automobiles
maintenance field, and shorten service time efficiently and unify a SOP to service men after
some points such as process, management, operation and equipment are improved using
TOYOTA production system (TPS).

Efforts identified presents all service time can be shortened down to forty five percent,
average eighteen minutes from average thirty three minutes in a period of maintenance time,
and gets about ninety six percent of satisfaction by customers from telephone type of
enquete °

Keywords : SOP(Standard Operation Process), TPS, Service Procedures, Service Advisor
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Magnetic Circuit Analysis of MR Devices
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B %% (Magneto-Rheological fluid,f§ # MR fluid) & - f#73 0dyi #42 » &
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R R B RRFER B EE P LEEBL REEE S o & % Magneto V64
At HARBEFREREBESGAE AN  FHBFHENRR DT B4 %
ok Lord o & @ {72 MRF-132DG Bt %% k27 H R o d s 7%
¥ RBI AL EHTABHENRREY AR OoE > AR ETEFHE TR
e TEPRT A R e

RASEET : B ®ip B B~ LB s R

ABSTRACT

Magneto-Rheological (MR) fluid is a kind of novel smart material. MR fluid is composed
of based fluids, magnetic micro-particles and surfactants. When an external magnetic field is
applied, the MR fluid changes from Newtonian fluid into Bingham plastic in few millisecond
continuously, rapidly, reversibly, and was controlled easily. Therefore MR devices are ideal
semi-active control elements.

In this paper, MR devices that include MR damper, MR clutch, MR mount etc. are
designed. Magneto V64 software was used to analyze the magnetic circuit and field strength
of MR devices. MR fluid is MRF-132DG made by Lord Company. It analyses shear stress
characteristics of MR fluid. From the results of magnetic circuit analysis, we can easily obtain
the relationship between the magnetic field and the yield stress of MR fluid. It can improve
designing MR devices.

Key words: magneto-rheological fluid, magnetic circuit, damper, clutch, mount
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A study on the measuring error of the experiment of free-fall object
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ABSTRACT

In this study, we proposed a measuring error model that conforms to the actual
experimental situation. According to this model, we derived the weighting least squared
estimator for gravity acceleration g, and its 100(1-a1)% confidence interval. We tested the
normality and the equality of variances of the measuring data. The test results showed that,
statistically ,the data within a group of a given distance s are normally distributed and the
variances between different distance s are all equal. We then calculated the estimated value of
g and the corresponding 100(1-a)% confidence interval - Finally we calculated the
coefficient of determination R®. Since R”is very close to 1, we concluded that the
theoretical equation of free-fall object can fit the experimental data very well.

Key words: Free-falling object, gravity acceleration, measuring error, confidence interval
test for normality, weighting least squared estimator, t est for equality of
variances, coefficient of determination
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Design and Control of a 7 DOF Humanoid Robot Arm
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ABSTRACT

The main purpose of this paper focused on the mechanical design and motion control of
a 7 DOF humanoid robot arm. In mechanical design, the Inventor software is used to achieve
the design of robot mechanism. In control problem, because the dynamic model of a
humanoid robot arm is highly complicated, a traditional controller is difficult to control it. In
this paper, an independent joint sliding mode controller is proposed to control the robot arm.
Moreover, in order to overcome the difficulty needing the closed-form model of robot arm in
general dynamic simulations, a simple and easily implemented algorithm is also proposed.
The simulation algorithm can efficiently finish dynamic simulations, does not need the
closed-form arm model, so long as use the recursive computed torque technique. Under
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imitating basic movements of human arm, the simulation results confirm that the proposed

joint sliding mode controller can achieve better control performance over the conventional
joint PID in terms of high payload variation.

Keywords: Humanoid robot arm, Sliding mode control, Simulation algorithm
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The direct artificial neural controller applied to
Energy-saving air conditioner systems
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ABSTRACT

Recently years, the specified AC driver droved by an electrical inverter has been widely
used to air conditioner systems for energy saving. But the AC driver will generate high heat
dissipation and induce high operating temperature in low speed operation conditions. This
will decrease the energy saving efficiency. The air conditioner compressors droved by a
Brushless DC motor (BLDC motor) will improve the high heat generation problem in wide
operation speed. The DC drivers have better energy saving efficiency. This study utilizes the
direct neural control based on the self-tuning control strategy applied to energy saving air
conditioner, and the back propagation error (BPE) is approximated by a linear combination of
error and error’s differential, so that it is not necessary to build the neural emulator to estimate
the Jacobian of plant. By this method, and the speed performance of the BL compressor is
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better than that with a conventional PID control system.

Keywords : Brushless DC motor, Speed control, Neural networks,
Energy-saving air conditioner systems
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ABSTRACT

This study utilizes the direct neural control (DNC) applied to a DC motor speed control
system. The proposed neural controller of self-tuning strategy is treated as a speed regulator
to keep the motor in constant speed without the specified reference model. A tangent
hyperbolic function is used as the activation function, and the back propagation error is
approximated by a linear combination of error and error’s differential. The simulation results
reveal that the proposed speed regulator keeps motor in constant speed with high convergent
speed, but the convergent speed is affected by the sampling frequency. In general, the high
sampling frequency will make the speed control system have favor performance, but company
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with high CPU cost. This study use previous training method to evaluate the appropriate
initial values of neural connective weights, then the speed control performance will be
improved with low sampling frequency condition.

Keywords:DC servo motor, Speed control, Sampling frequency, Neural networks
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Using Artificial Neural Networks by Moving Window and Single
Batch Methods to Predict the Movement of Taiwan Stock Index
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ABSTRACT

This research applies technical indexes, which usually used by the fund manager, to be
the input variables for a neural predictive model. The neural predictive model based on the
Multi-Layers Backpropagation Artificial Neural Networks is used to predict the variations in
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sector stock index of Taiwan. The output variables of the proposed neural predictive model
are the variations of 2 ~ 5~ 10 ~ 15 and 22 days stock indexes. The data pairs of 230 and
1095 days are used to train the neural models by conventional training, and the data pairs of
230 days are also used to train the neural predictive model by moving window training.

The simulation results reveal the prediction of 2 days variations of stock indexes is best
accurate with least convergent error, and 5, 10, 15 and 22days prediction is second, third,
forth, fifth respectively. The 2 days prediction with 1,095 days training data pairs has the best
accuracy. It means more information for training will obtain better predictive accuracy.

Keyword : Taiwan Stock Index, Neural Networks, Technical Indexes
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The forecasting of tourists number in National Scenic Area
in Taiwan-The Application of Grey Predicting Theory
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ABSTRACT

The prediction of tourism demand has been an important factor as tourism planning is
proceeded. According to some references, the number of prediction methods is more than
300, and these methods used in the estimation of tourism demand are involved with ARIMA,
Regression Analysis, Gravity Mode. However, these methods can not afford to deal with the
swift transformation of the inner and outer factors, because they need a lot of data. The
appearance of Grey System Theory may provide a new direction to solve these problems,
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and it can build a model to predict the tendency of tourism demand through Grey Generating
and error examination under the unreliable environment. This research try to arrange
Taiwanese National Scenic Area in different divisionsn and predict the number of the tourists
in National Scenic Area. The result shows that this theory can provide more accurate
prediction in any divisions. Furthermore, it also proves that the accuracy can be improved
through the predictions of more detailed units rather than an abstract division. As a result, this
paper implies the restriction of grey predicting theory and provides more accurate way in
predicting the number of tourists with the method.

key word : Grey system theory, National Scenic Area, Tourism Demand Prediction
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A Study on Business Process Reengineering Using
Information Technology
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ABSTRACT

The information society has been built already now, the information technology plays a
key role in enhancement and maintenance of business competition, and the methodology of
system development life cycle brings some rules for the software development procedure, and
the information engineering realizes this procedure in the business process reengineering
activity. The engineering technology has been applied to Integrate each domain of business
organization : people, strategy, technical and commercial process procedure. It has been
stressed on development and maintenance of system quality in the business process
reengineering activity.

Key words: information technology ; system development life cycle; business process
reengineering



240 e BHEE=-L7TH

» FE

RIS 2 0 APFRGE T A F et 233 2 RF R EH
3 “%ﬁﬂﬂﬁﬁ:@Tiﬁgﬁmﬁ”ﬁﬁﬁ%mw%’?%$ﬁ
R B DI R) AR A T RIE R e B i RIS 2 i
LR R Sk e g ) o 4"’»? WG F 2E * AR (F 4 :}f-%\ '
I~ F it frRTA BB RN E 2 o

LRI ECRFF AP - BERICPAEE P T Bag il o T aps
(Information Technology, IT)c i * #-i>if ptv i frBE £ F 3L 4 - BREELI -
¢ﬁ LR AR ERR %ﬁ%mﬁfiﬁvﬁﬂ*“¢ﬁﬁmﬁ%#ﬂ

TR S W T TS E LIS TR

= EEH

FREETERARENT Rl R E P A cd Mt At d - B L ER
PR B PR g R A fﬁ’ﬁﬁﬁﬁiﬁﬁﬁﬁm&:*ﬁ%??*mﬁ
HFEE L X X X A o F LAEFEBRFRET R R e P s P ,»g.jré,f@ggggfrﬁg Iﬁj}é 4
SLF R Hbm 7 TFILA’T‘]J} i-ﬂ Elfg/#_\f{ :I_F]’:

#a
BfFaf AR S %gﬁi’m%mW%T:
2 E E—ﬁ;{; PRV ?J:‘fr'l%\ %ijﬂ:l'-v- =3 A0 B
R ST I N @ﬁiﬁ‘
,fi;}i;%jr“pa:éa AN & R I
&R L A B G R fHkiE

B =
+~

p

A

T,

X

=

oA

&\~ MREEREY
21 H£ERIEBE

& #5422 ¢ (business process re-engineering, BPR)—+d (¥ - yi® ~ £
& B Michael Hammer & James Champy, 2005) % % : %< g £425 - 2719
Witfeg Al hE ATk kd e T S AP E S 6 RefEanE o ¢
FE IR SR N ¢.‘§)1’—113,ga§l—f5”{3§ DIE K EEE R 4 4L'3)1’—ﬂ35$ K3k %\‘
SRR PR R REF S AR o W £ R 9’-%
EXNE LBl VI ﬁ%ﬁ%%lﬁﬂﬁﬁﬁﬁ°ﬁﬂ}ﬁ{ﬁ #@ 1 A0



FEIARE G FRpKLEE 241

FoAv @ M- b E Teh g R S A P K ed Bl rndeed o R BT Y
= —wt FEEHDPN o FARE- LHFTA AL F BEa g ¥R wlﬁ {ilﬁ

) TR ;ﬂ»’}fupif"* »o@m FP N E 2/ RIRE & Ki(client/server systems)feiid] L i
1 ﬁi% B e R b L i"j‘rﬂﬁ‘lﬁ Pe ¥ (542 3 C.K. Farn, 1999) -

2.2 BRI

B Gt PE GRS RENS A A HA Y o] ¥ ) A Kb R
FOF)F AR SR FEF ehd L o ﬁiﬁ?ﬁﬂ?%ﬁ‘ ﬁﬂf‘gj\%ﬁ“z +(Moad, J., 1993) :

£

E4 2%_;’: & ?frm'fr'iﬁ_,p o
BAGPBE® P 2R TV A

g ﬂfr-ﬁx«TT? i ) EE

’ﬁt,]‘s suend G o k sundF e

A
\.

A e B T R s FAER A H A Fang D ki

#Fp é’fﬂ(Cranwwk, K., 1994) -

AR ENRE
1. - @8 &7 e g@fr%ﬁ““'m‘é*ﬁu e 2
2. 3o B fes d
3. F MR R A %frﬁr
4. pE L o
5.3 ,‘?‘-*{ml RE RS
6. 3 P TAFE
7. 23 & &0 TR ik
BfFehf FinAES 87 £ o w BLP 4o (Kendall, K., Kendall, J. , 1988)
1.mﬁma#’w”#% ARSI S N
2. M BEA £ AR
3. PFLEBRB RIS Ra - BF LG gntie > AL Bk
4. LA BB T REPERBECHTT kehis ¢ 0 Rty RN
oo Fa?Fv"BPRm*”ﬁ%w’u:zfﬂji‘mﬁl‘fpuﬁi"

2 BAlRHABRESE

el R N R ¢ FE % BB B 4 ¥ (systems development life cycle,
SDLC)frF 3 1 %i(lnformatlon Engineering, 1E)¥ 48 1 #2(Software Engineering, SE)£

& #7424 i& (Business Process Reengineering, BPR) el % » @ AL % 5@ g e 2

% #-SDLC A 4 117 = (3% 3¢ :



242 e BHEE=-L7TH

FELR AL~ 18 g o b iR
FEETFME K
KA R R
KPR E ks
R B Are 2w
RIS
7. hkaE g s Fhhiokiad

SDLC = 2 %43 @At ko - & ikjpe a@,a? C U ALK f EhE

G Sl R PR T ﬁfx%ﬂ"r = S IE S | ‘fr’;}iﬁn‘ %o IT ene 'a,,b;g
ﬂﬁf’ BRned 5 IT & RjIoF 2o Fr— (MR ﬂim’& :L,-x%ugf-g EA Rt hE
o IT PiFgY § #E# Pl DI E AT R LS IR BT
e E A ¥ EEH o IT e 2 7 i ;; T 0 S o T 4 B e
e o IT 7 gw% PRESAEFTN AN K R iRy RS E RS TE

s
LU o

A e

IE%ﬁ*%ﬁ%@&ﬁ%:&ﬁmhﬁ<%W%iwm&ﬁ&&w&,gﬁﬁg
Ly AR RATRERCIE K 2d TR ACADFREBRIL L2 B
C1 E‘} e & RhFHEAF DR ’i*"(entltles)'frf&? “(relatlonshlps)i F-BERYE
FFFa o % [E P Z2HFZ 2 i M FREFNEYRENSYIH > NEEFE- B L
Soif F T MBRE o 10T AN IEEF %@;ﬁ%ﬁ'_@ IE = # §u% :

128 2 e J2 ¢ $° ihfe 3
222 - BIEZ Z2HEF S4B~ FThE KA P § 2oy REF
3.k GTR R e B Ao Hoeh 2
4. FEXF Y RS TR
LgEig e ik g
gt
3B AR
e I T R EIE P

FARDL I B RT S BRI N E RS 2 PR AL i E Y Rl
Byl AR > ERERSHET ARTORE 0 R AT B R F AR
Al o SE T OMa it 2 R FRE B T o i ARt o BoM o ARt bk LA
M RARECERBEESTLHT oty Ha N ad 24 > 7 5ty
1 2 (software re-engineering, SRE)&ﬁif’f%ggl AR R fore RS RS
ERARBI A A - B EE 0 4R

1.5553&&&@.&;&&#@&55& Wi il
2.5 AR 0 ¢ R R 3 1 Aok AT RN

BPR e k- A7 % 2 24 L R fose SBM S S A7 fenid i 7 W- 4
*’¢imﬁﬁmﬁﬁ”{: U R O G ST N SIS A LR R I T
£¥£9% BPR: H R F|¥ o ¢ 327 s B %

o N



GERRL SR FUALLFY 243

AR

PRV LN fﬁ,z/{#'ﬁ.

i e T LT AL

FRN

= 7[). Av’ ’H P ,H ;L f’é
T IEE A
AR 7 ‘
e S R

Bl- &£FiARLdERR

BPR shiR Ak frw 2 2 Forpged kp SRE » 28 > H L $@ERDS - HBLRET
Mo B EIRREFRFEFERELIRFIEA N RS onh i i HPYRFG £
B BEd o - BEAGTFEZB S BERSI- BEEAERT OHES
170 A BREROF B E S

1. B B &

2. TRE £ e kA4 S RIS R

3. AR A

4. BB~ B AP Iy OT R Rt
S LA PSR BT R EFRER FRE R 2 MR- B TR KRR
Foo HEEB R BN F 4T o

I R £

2. T L Bk ik

3R RN ARV - TRl

4. & FHMIIET 5« FHEPRE - R AT RERfcHEEFL L -
GHMBE F R RAT O RELE R AR PR B e TE S R o - L3
o BB A ST D AR AES A E - BEATRAL 0§ 4 < REHH L AR P
Eﬁmfg 12 EbgeT
F AT R et &
Bom F R ArH ApF il
SR RGeS
SRS E LAl
MR R A E iR

R



244 e BHEE=-L7TH

R naleff}'%ilf'“ :

AR HE E.T%‘«‘fr' A g g

& BLE 35 S el 357 ¥ (fault tolerance) i it
£ # SRE {r BPR

R AHTL1E > GlArT A R AR B

A

B MHGE

Fr T %% B 48 1 42 (Computer Aided Software Engineering, CASE)1 £ #
w2 CASE @ * T kB g1 v fik J B - FRFNFEHREL %fif,i?fé_
e g o2 P ERAE AT > a2 CASE 1 E w2 v ¥ ARIS = 2%
FumiEs » Al g iy s 2k a » 4 ARIS(Architecture of
Integrated Information Systems) ~ TOVE(Toronto Virtual Enterprise) ~ IDEF(ICAM
DEFINITION) ~ PERA(Purdue Enterprise Reference Architecture)% - ¢ >+ ARIS p £12 ~
PRI LA AFE S AP EORENAERA CARIS A & F e Ba e !
Lojesh 238 3 a0 Adpdl o v A s kA g iR A aFan1 £
E o TR Tl AL AR * o0 CASE L BB E D ke 2 gt 0
BPR -

{f ~ MFEFEREAFIR

AFFF LT %% BPR B2 2 (i P agen1 £ > Ra & 4 5 BT EEC
ife2 2@ 8 % CASE 1 2 Ky i indgen— B4 EhheT™ !

1. 3 % &= nf2d * £ ¥ #°7° (Business Model)
2. CASE 1 B3+ 7 v £ 3 BPR &K &%

Business Model % 3. & ¥ cnB 4838 T3 4 » $43% CASE 1 £ Jg* »* BPR %31} >
A#e £ & L A& Business Model #2 ; i# fiep CASE 1B A kR IE
BPR  CASE ¢ * #8813 42 chfd® i A2y 3 cnPE B #5 5 24723 54 0 & IB/@_“’—_/V@?&EF =
Al o RafrE i w v A A E TR %‘rp\ koo Tt CASE 1 £ 7 5 &
g BPR K36 o R SR EARL S S 0 S e B Ra J{EC) RGP EEF
*% BPR> ##* CASE 1 E § - B{xdFanifH » Fla AL S5 g~ 2 §_SE 11 € eh
IT r"’-é’?? » 3k @ SDLC {72 28 B » 44 ¥ BPR 7§ *5 o

=%



CERBLERY FTUFH2ZFAY 245

f= ~ FEim

FRHEFFTAMDE G £F0 R8P EHIRIRS - 4 g7 1T ks
T4 FERE S FERABREN > 2 A g E RGP F 40

g% IT ehe B E R4 Ra IT B B NE rfeia gy L {ﬁR@
ﬁ’ﬁﬁiz**?ﬁﬁﬁﬁﬁﬁ*’uﬁﬁé%iﬁbm%mﬁﬁﬁi N R 2

ORGSRk SuAE et o ‘&Ff%ﬂ’u\m%‘r com R B R B & EE 0 BPR (R A
ﬁ,u—%;, B Kk p SRE > 28 o

IT &t BPR ehif ¥ » Fix§ IT fo g #5427 73 # - BPR %@ 2 4 T F
WL EFE S d TG iﬁﬂ—;mimﬁigr]H3§ B @ N2 e 0 B BPR &t
FRVFBE 2 EI LB s > ¢ HRT Laynied @k o T T 2 1T $# 4
FoARRE o a R DA BRE

Lo EF IT 90e B B0 § 117 1T 706 BPR - 5 805 0 it L &
#‘%ﬁ?ﬁ‘ 53‘%3—1“?’1?1 ’%;\:o

2. A FHF PR F R AL AR P EBPFLEPIT 2L > &8 A - B IT 1
£ 0 %5 BPR b & & §(best practice) ! :aﬁf CipdE A BEEAPIRELAY
RAL
FET L EFRFELFFTAFADEE > TP PATT R fRER TR

ARTF A R R LF e N R IT 1 E iy ecg g ¥ o HBRLT R
T PR o

S2E R

1 ~#F « 5% m’c NS S &% Fi'—- ( Michael Hammer & James Champy ) -
(2005/07/07) » 7 & =4z o F i3 £ ¥ (Reengineering the Corporation) ” » = FF g
23 0 %1358 -

2~ =4 % > CK. Farn » (1999) “Reengineering the New Business Model — The
Foundation of Electronic Commerce,” Industrial Automation (in Chinese), Volume 16

3 ~ Cranwick, K., (1994) "Technology's place in business change", Business Review
Weekly, 11. o

4 ~ Moad, J., (1993) "New rules, new ratings as IS reengineers", Datamation, 1. o

5 ~ Kendall, K., Kendall. J. (1988), “Systems Analysis, Design” , Prentice-Hall
International, Englewood Cliffs, NJ -



246



FLAERFRA LA 247

PUERE NS NS 2T A T [ N e BUAS 51247-254F)

PLRAY BLEGIR B

A Class Management Information System

5 | s 2 -+ /~»;-52 200 2 27 :»-;—_5-2 "»—%3’2
5,?’-*)@& P _3_‘15,‘:1}3 L FET % F 5
L PR 2 ) 2 ) ) : 2 .2
Jia-Lin Tsai® Ying-Chu Chen~ Wei-Shuang Lee”™ Shih-Chieh Lin™ Shu-Chian Hsu~ Yu-Hong Jiang

‘M:*Hi SETR DAL saijl@mail.tnu.edu.tw
PHU TR A BRITE # [s49507052,549507025,549507053,549507029,549507054]@mail2u.tu.edu.tw

B =

A2 - B Trrsg@Fa ks (A Class Management Information System > f -
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ABSTRACT

This paper describes a Class Management Information System (CMIS) developed by a
student project team using ASP.NET technique. The CMIS was constructed by three major
sub-systems: (1) alarm system, (2) class data system and (3) teacher’s work diary.

The CMIS has been developed and won the first place of “The 2009 Student Project
Competition of Tainan University of Technology Department of Information
Management,[9]” and the second place of “The 99 Degree Student Project Competition of
Tung-Nan University of Technology Department of Information Management.[10]”

Keywords: Management Information System (MIS), ASP.NET, Database
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The studies of customer demand satisfaction of the laser printer
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ABSTRACT

In order to satisfaction the convenience of modern's life, the information products bring
the new constantly. However, the results of innovation, so that to shorten the product life
cycle a lot, resulting in a lot of waste, some because the sake of convenience goods, raw
materials cheaper, considering such factors as the cost of the neglect of environmental
protection, ecology and environment has been so serious destroyed, therefore all countries
over the past few years have started to attach importance to environmental protection. In this
study, Customer's demand of the laser printer is divided into four large aspects altogether:
cost, appearance, function and environment. Include the demand that 19 customers pay
attention to among them, found in the most important customers for the low failure rate and
low power consumption. Obviously find out customers are in using, especially pay attention
to the quality of the products, reducing the trouble can increase customers and use the
satisfaction on the products, and can reduce electric rate, but also can get the result of
reducing energy consumption.

Key word: green design, environmental directives, laser printer
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ABSTRACT

Some limitations, such as rating and timing, are encountered in the traditional time study
of stopwatch. Applying the theory of learning curve can deal with the above questions and
quickly obtain the normal time of a task. For performing a certain task, the learning effect of
an operator which can be affected by gender and motion classifications will be discussed in
order to establish the standard time of a task. Therefore, an experiment and analyses of
variance for the two factors, the classifications of motions and gender, upon the learning
effect of an operator are conducted. According to the results, gender and motion
classifications affect the learning effect of an operator and interact with each other upon the
learning effect. Based on the consequence, the tasks can be assigned appropriately to an
operator on the line so as to promptly establish the standard time of them.

Keywords: learning curve, learning effect, standard time, motion classifications
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ABSTRACT

Education is going toward multi-cultures, popular cultures, folk cultures ...etc, due to the
trend of post-modernism. This curriculum named “Sustainable Management- Aesthetic
Economy” was taken as an example in the general education research. Interdisciplinary
integration curriculum model was adopted as a teaching method and meanwhile the big ideas
of the topic was talking about ‘“Aesthetic Economy- Cultural creative industry” which
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included history, arts, culture, society, politics, economy.... All of these subjects of cross-
fields integrated arts and humanities. This curriculum based on the spirit of sustainability and
explored knowledge with an ankle of multi-cultures in order to bring aesthetics to learners.
The purpose of this learning process was to supply a conversation between human and our
environment so as to improve humanity concern action. Furthermore, we are supposed to
apply culture properties left from history as well as people’s creativities on development of
aesthetic economy.

Folk and craft arts which come from local characteristics and diverse cultural values
become important resources in development of cultural creative industry. This research
combined curriculum with neighborhood Shen-keng old street as a community cultural
resources for the sake of helping students with cultural concern and identification.

Key words: post-modernism, aesthetic economy, cultural creative industry, multi-cultures,
community cultural resources
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The Research on the Club Members Motivate on Participating in Leisure Movement-
Take Slow Pitch Softball Club in Taichung City as an Example
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ABSTRACT

The main purpose of this research is to discuss the slow-pitch softball club members
motivate on participating in leisure movement. This research analyzed and discussed leisure
participated motivation of slow pitch softball club members through the questionnaire “The
club member motivation on leisure and exercise participating”. The 220 samples were
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sampling by randomly without adjustment, only 183 samples, effective return-ratio is 83.2%,
used in this paper. The statistical analysis in this paper is used by SPSS for window 12.0. As
the result, the researchers discovered: First, the majority of the Slow Pitch Softball Club
members are male, the ages are in 41-50 and over 51 years old; the education levels are in
middle high schools and high schools; the average salary is between 20,000 to 40,000.
Second, the highest construction in participating motivation of leisure movement is “the needs
in mental condition”, and then is “the needs in health”, “the needs in social”, “the needs in
achievement”, and “the needs in perceptual”. Third, base on the sex differential, the club
members motive on participating in the leisure movement among five constructions, “the
needs in health”, “the needs in social”, and “the needs in perceptual” have significant
differences, and the female has higher score than male members; base on the age, “the needs
in mental condition”, “the needs in health” are significant in the five constructions. For “the
needs in mental condition”, the age over 51 gets higher score than the ages between 41 to 50,
For “the needs in health”, the age between 21 to 30 gets higher score than the age over 51. We
have expected this research can be a reference for our government, private sectors, leisure
athletic organization, and latter study, and we have also expected this study would improve
the recognizing and participating in leisure exercises.

Key words: Slow Pitch Softball, Club, Motivation
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