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3. FuiFwE ik

(Keywords : organic solar cell, encapsulation, MPPT, regenerative fuel cell, stress
analysis, solar car, hybrid )

The executive method of this project is combined with the " Student Special
Project Practice ; , which is a highly considered course in STUT. By using the
cumulative research results, which are developed by supported laboratories of New
Energy Center every year, to the practical products powered via renewable energy,
the final results can also be displayed accordingly. This method avoids the project
from becoming impractically or formally, and much easier to attracts students to learn,
moreover, to educate students from the hand-on process to apply theories learned in
the classrooms on a real product. The factures for each year are as following:

(1)  Solar car (finished)

(2)  The development of the prototype hybrid car - Integration of renewable
energy applications

(3) Hybrid car with renewable energy

The goal of the first year project aims on making a brand new STUT-Phoenix
solar car. The extended projects are:

Organic solar cells
The encapsulation of solar cells

4)  Structure analysis of STUT solar car

(

(

(3)  Maximum power point tracking technology

(

(5)  Technology of energy storage through hydrogen

The object of the second year project is not only improving the performance of
Phoenix solar car, but also moves forward to a electric car powered by a hybrid
system with solar cell and fuel cell. Due to the complex system, a prototype model will
be developed as a main goal in this year project.

Study on encapsulation technology and new material for solar cell

Power management and control

3)  Engineering analysis for solar car and hybrid car (l/1l)

4)  Advanced visualization techniques for the analysis of liquid drop
interactions

(5)  Regenerative fuel cells

The extended projects in the third year will further assist to complete the default
hybrid car.



Making new solar cell

Hybrid power control system

Engineering analysis for solar car and hybrid car (11/11)
Multi-mode Heat Transfer Analysis of Solar cells
Study on hybrid system with solar cell and fuel cell

Furthermore, according to the developing trend of renewable energy
technologies, New Energy Center will improve the research facilities aggressively by

promoting the team-work research projects, using the existed research resources

effectively, emphasizing the intercollegiate and interdepartmental co operations and
seeking opportunities to cooperate with the Academia-Industrial Consortium for
Southern Taiwan Science Park and outstanding research units around the world,
hence to promote itself internationalized.

The main body of the second year project will be a joint venture of Mechanical

and Electrical Engineering departments, hence to improve the performance of power

system on existed electrical structure, and to extend the scale of this project. The final
objects are:

0O

0O

0O

0O

To improve facilities of laboratories related to renewable energy on
manufacturing of system units. Encourage interested laboratories to alternate
their research field to renewable energy

To relate the final project factures to the specialties of each supported
laboratories, and set up " renewable energy |, related courses. Students will
learn more actively from doing the special project when they meet the
problems.

To impress undergraduate students the importance of the following new
technologies in the future: integration method of renewable energy,
manufacture and measurement of parts in the energy system and installation
of renewable energy.

To organize workshop related to ' Integration of Renewable Energy
technologies.
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5. ERFEHASEHRL

Supporting by the research results of all extended projects, and efforts from
hardworking academic staffs and diligent students, STUT-Phoenix solar car team flew
to Australia for WSC 2005 after about nine months rush work. 16 members in total
traversed 3015 km rigorous journey from the north to the south in Australia outback to
explore the limit of their solar car. Stay 7 days in the desert, Phoenix solar car
completed their trial and entered Adelaide all by solar power. Although the rally
competition result was not as good as expect, Phoenix solar car won the fifth place
from the grid position race in Darwin, as a fresher in the WSC this outcome astounded
all other entry. Not only prove that the ability of STUT members have reached the
world level, but also impressed all other countries that Taiwan government is devoting
on renewable energy development.

The basic structure of a solar car can be classified into six parts. This project
focuses on the electrical system and tries to increase efficiency, and also seeking any
cooperation opportunity with other renewable energy applications.

The development of the organic solar cells can reduce the cost of using
solar energy, and avoid using the expensive GaAs solar cell. The other object
is about environment protection, which intends to replace the toxic material
with organic substance. Using sulfonated polyaniline in organic solar cell has
been proved that the IPCE(%) can be reached to more than 6%.

The encapsulation technology of solar cell can improve the efficiency of solar
array, and increase the life time of whole module. Two solar cell modules laminated
by home-made process were installed on the Phoenix solar car and completed a 3000
km test.

The key point of maximum power point tracking technology has been hold, the
structure analysis of frame and body were examined with the practical problems of
solar car, and all the results will be adopted as guides for future development. The
process of making fuel cells has been developed by the project, hence the method of
making a regenerative fuel cell, which is considered more complicate, is captured.
The initiate design of fuel cell system for the hybrid car has been finished, as long as
the solar system is decided, the combination of two power systems will be designed
immediately.

The Phoenix solar car represents the final result of this project. Competition
outcome has proved STUT is capable of making a world standard solar car, and
showed the determination of developing the renewable energy.
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Bl% 2 STUT-Phoenix solar car % £+ # < Hidden Valley Raceway
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Grid
Start
Positio Car
n Car Name # Team Country
1 Sky Ace Tiga 81 | Ashiya University Japan
2 Formosun 3 66 | Taiwan University Taiwan
3 Momentum 2 | University of Michigan USA
VIC,
4 Aurora 101 | Aurcra Vehicle Association Australia
5 STUT 168 | Southemn Taiwan University Taiwan
5] Apallo 5 95 | Kaoshiung University Taiwan
7 Tesseract 6 | MIT USA
8 Nuna 3 3 | Nuon Solar Team Netherlands
VIC
9 Southern Aurora 99 | Southern Aurora Australia
10 HansGo 41 | FH Bochum/SBU London Germany/UK
11 Soleon 65 | University of Calgary Canada
12 Umicar 7 | Umicore Belgium
13 Aglaia 5 | Ayoyama Gakuin University Japan
14 Towards Tomorrow 13 | Kormilda College NT, Australia
15 Solutra 8 | Raedthuys Solar Team Netherlands
16 Kelly 62 | TAFE SA SA_Australia
17 Jules Verne 80 | Sunspeed France
University of Western
18 Sunstang 96 | Ontario Canada
WA,
19 Leeming Sungroper 20 | Leeming Senior High Australia
20 Keep Going 21 | HelioDet Germany
%42 2 2005 WSC # i3 & 4
P .

2005 Panasonic World Solar Challenge
Final Results

PN

WOoRLD SoLAR

CHALLENGE
Approx. km from
Position| Car# Car Name Class Control Stop Arrival Time Darwin *
1 3|Nuna 3 Open Finish of Timing 13:41 Wed 28th 2998.3
2 101|Aurara Open Finish of Timing 17:05 Wed 28th 2998 3
3 2|Momentum Open Finish of Timing 08:48 Thurs 25th 29983
4 31| TIGA Open Finish of Timing 09:15 Thurs 25th 29983
5 66|FORMOSUN 3 Open Finish of Timing 11:31 Thurs 25th 2998.3
6 6|Tesseract COpen Finish of Timing 15:30 Thurs 25th 2998.3
7 95|Apolla 5 Open Finish of Timing 15:45 Thurs 25th 29983
8 41|HansGo Open Finish of Timing 16:35 Thurs 25th 2998.3
9 §|Solutra Open Finish of Timing 10:36 Fri 30th 2998.3
10 65|Soleon Production  |Finish of Timing 13:45 Fri 30th 2998.3
11 7|Umicore Open Finish of Timing 14:34 Fni 30th 2998.3
12 62|Kelly Production  |Finish of Timing 15:43 Fni 30th 2998.3
13 5|Aglaia Production  |Finish of Timing 9:56 Sat 1st 2998.3
14 13| Towards Tomorrow | Stock Finish of Timing 13:24 Sat 1st 2998.3
15 1668|STUT Open Finish of Timing 14:35 Sat 1st 29983
16 80|Jules Verne Open Finish of Timing 10:52 Sun 2nd 2726
17 96|SunStang Open Finish of Timing 15:23 Sun 2nd 1573+
18 20|Leeming Sungroper |Production |Finish of Timing 19:06 Sat st 59
B 49 | Sunswift Open Finish of Timing 17:10 Thurs 29th 2098.3
b 99 | Southern Aurora Open officially withdrawn Alice Springs 16:13 - 27th Sept
- 21 |Heliodet Production |officially withdrawn Dunmarra 15:45 - 26th Sept

%4 3 2005 WSC 424 # & &
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#0448 DSSCs & 4z kacit q] (F #2440), % H ook Rdgesd 1T 51 » Pl R et
FERPA(- FLE A ¥ D TiO),m Al a F+ I FRPI L EWDLG AT SR B
@‘J e ATt 2 T RS R R & T F 8 #4448 (a hole conducting material) &
TR - BF CRRHE #,:i ¥ 5@ it de/2 @ i & $ (iodine/triodide)[22, 23] -
Aol WHERPHEOUP A IBERA TR ERY AR DT R F 50 R
LA E & mpﬁc‘g’\)]dt‘{lj —E ES @ E R TR S Rt iy % )Fﬁ‘ *k B it ‘*‘{ff g AT i
> H i~ T # (dye-sensitized solid-state solar cells,DSSCs),n &4t if & 0T F & %
# #L 4 Cul,CuSCN,PPY,OmeTAD % [24-29] -

F - %G ,d 3% 3t DSSCs ek it AL g B f i K @ % & B & P (Blde,
FTWEERBEF) P e SRBEIEFEN T EES R, G S
R blded PBAE ETAA S R[30,31]- 2L T AAFF Ea o
E T3k k4t B ek (polypyrrole), & & 2 (polythiophene), B F i o i T 3 4
- BB G RR EERS FFT BT AR R 3 A I AN AL R E (RIS S IV AR
(charge carrier)sng B 43¢ o m ¥ F K pF pF A INAS AR RIS BROET F A S
¥ iE S T3 i (electron donor), i & B A4 AT R B EHEL AR A &8 E
B (MA)HTR[31] Fp BHF ETFAF T U R B R AV m—M'A‘ + *’ﬁ”’%‘r
—gﬁnv.&f - MR JMIM?'J TR BEHERL L Ao by BE 2R

G gAs+ ¢ 34 s pc sk (carboxylic moieties), 1 B R &R Hr Ll s F g '“a"'zé
ﬁ‘y UFHES AR [21] R 2R TR A F AR B E T
P TSR FA T EART M AN TR T E Y KA > 2T
ey Ry S j%%} FIEE > i § sxgx* p e ¥ » 3 kK (self-asseunbly monolayer) =
AR SRR AR LA G o B 2 kst (DT R R A S
2D 2 3D mﬁ# ookt o3 L & & g0 2 (molecular bearn epitaxy ) [32-34] -
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()% 7t BF v s BB A+ (SIO) Gd p 2843 K2 [345 35] -
ik - 4&F 4o (imidazoliumsalt) 514z fa+ 28 > A R A RERRBAT vy
® A Fenfd g [36-38) - H 3>y dp IV A (4r imidazolium catioms ) w43t £
2432 TIO 74, #8271 TiO A dacit X BT # ¥ h F FHag i [39] -

PIHE

TiOo/SPANI 7 & % 5= # w3 % (phenomenon of photoinduced rectification) 12
i FET 3B & 4 SPANI sk 3 ik * 4 3 g (highest occupied molecular orbital »
HOMO ) e i< & it #* & 3 #3#¢ (lowest unoccupied molecular orbital - LUMO) - &
4 ehrt e (work fumction) % |z /| 0% iR R st TR TP B o T RE
kHmpF > TiOr 2 SPNAI & ¥ 4 H %2 Rgedzk3F o d > TiO, ehi@ 4 (conduction
band) £ SPANI :n LUMO 2% 4pi7 > BiTap 3 2 rcn@E > 24 g 3 v U E 5 18
# 3] TiOy e E A » T d ik e SPANI & F en§ 32 » TiOxApen@ HF o T d g
ASPANI & 3 chg 32 2 TiIOyenBEF o d 3PP IMT HFenz A TFF ."i%gr_* hIRT

B @R T hY - 2o @ (5] L ik o

] FTO glass 7’\“\: 4
For contacts

>
(5]
-3 g
Light ]
—_— S
, 4— a
_— Au >
. 3
/ g 5— &
/v 1571 ”CJ
h* S
6— B
w

-7

—_— 8—

Au coated
counter U —
Semiconductor electrode

With SPANI

24 FRIBATA Y R R

W BBty LRELFREpFHET /1 TO2> %%E* L fdp
PR F'%=0 TiOy & m > §1* CgHsNHC3HgSI(OMe) 34 + § TiO, &2 p L3R ¥
MR o p RS R R Y T OF @ E ML T4~ imidazolium salts ()4
1-methyl-3-n-hexylimidazolium  iodide 24 1-ethyl-3-methylimidazolium  bis
( trifluoromethane sulfone ) imide ) »+ gt ¢ » ¢ 3% 2 % k¢4 i ( photovoltaic
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performance )

2 % B
T RFREF AL S

a.

AR — R ORR PR B F R KRR

# % 0.2165~0.4325g #% — ’«‘*ﬁa fi2r 0.115~0.23g ¥ et ¢ 0 e x
100mL # 47k o 324 #3535 1> 2 3ot 50T TR A > ks
5-25C 2 A it -

DB AL A%2 RIB R

3 0.57~1.14g waifise (APS) » 733 25ml 4k @ > 2 (34304 50T
MTORRY o e FER 525 C kB R E o

Fﬁ BREF R

+ a» bﬁﬁr KA RE R T S > B~12.5ml 2 bﬂ'ﬁ?ij\,A”gﬁ)\a-};}%
ZoRBRY CBFPRERBREFR T EEENLSOCHLTZERY R
" 5-25C 5 & -

% A
B S (Gl4024 ] PE) o dec BB S PR T L A E L

F RisArdcB & 5 91T o
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a.7h e — FhRm B F iR KR

b.23 e B Frfh4e2 ki3 iR

\ 4

C E ‘E_%L€ K },f%

<pg>

(1) BM—Frei e Adm 27 > B4 F RPEMEf EBEL LS > 27
* ¢t 4y ’Fﬁ‘—ﬂ- ﬁj/i d '@J\%,}:E-*” o

(L) tit a HApd 27V 3 Wm— 3 R 277 S F — 3 ieppsd 25—
R F R

(IV) it c H3Y 2 @rifede® 77 f §H R -

534 TiO g v & ey & (FTO)Lg + (~10Q/0). i * = ,FTO s * i
AR AT T Gk, R Y FAOR R P R AE i E FoRde, B fe r UV-O3 2
18 4 4&(Technoision INc., Model 208). 7 & HNO3 e £ = § A 45 (Ti[OC(CHz3)3]a. ;‘%
e pgia e ? (pH2),2 1000 rpm ¢ 1 4 457% >t F it FTO &gt 3 500°C &2
wisAra 2R E R W HPF P E~100nm = TiO, % 7 m’«“s-éi A # TiO, 5]§‘}¢>(TI02
paste, Solaronix Nanoxid-T)* "doctor blade”= ;2 /itfg @ & 2 3 34 F TiO2 T #&. 78 1S &
500C &% 1h & #r3l 2 & .5 % TiO2 %5 5 4um.
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TiO, % A H thi & s

doBlE 6977 o TIO R AR ARE -kEF ® 1Tmin> 2218 & 120°C T i2%% 2 -
AL E Y OREFEE RO AR P (10mM CsHsNHC3HgSi(OMe)s, SAM ) 24h -

Z_ta - w % o A T TR E R TR o

OH
Tio, jEOH (MeO)gsi/\/\N—Q
OH

SosH hydro en bondln(
303H i

Bl# 6 TiO, Ttttk s ;I?‘”’h’ pEBRREFIRDRELEAEK

BEBRRFIRNEE

0% F%a SAM ER TIO Rkt 4w § PR E - BSAM it F TIO2 T & &
* 50ml 3 ¥ % (aniline) B - "l FRBAF - AT H K (amlnobenzesulfonlc
acid) EHER-KBR? > 2R (NHs) 2S:0g i £ 4e » P3P BFREF B
BER 2 (NHy) S0g s 101 et o] o B E F &7 10 min 15 #-000 1—methy|
—2—pyrrolidinome (NMP) 7% » 3 & R fo e fifeng &+ 485 L % ¢ fR%/2 3§ o
WL 24P 02 Np f HicE2 - 73] n-TiOo/p-SPANI 2 4p:d % (heterojunction) - 4v
B 697 o

(A g Rl
XPS %k A 472 1 & A4 epit it £ (binding energy) 4 45 -

UV-Vis 3 4 47 -
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FTIR 3 4 45 o

L

1.

2.

WS RS TR

KA FALNEA TPy e EF £k G FTO s 2

= Gl
TiOo/SAM-SPANI £ #& (% # & ff ~1cm?) & T/SAM-SPANI+N3 £ & -

kT oa TS 100 mWem? (AM 1.5) 1238 & BB BB & (417 X BB i st
® » YSS-50A, Yamasmta Denso) > & 25°C ™ ¢ &7+ % & 7 /= (voltage
current sourcemeter, Advantest) -

il

Glass—=
FTO
. Gold/Pt

fiv —
Additives
Ti0O

1LY SPANI
B4 7 5B TH WAivgp

A R R SRR ST P S T s R~ Sk S T I S
(incident photo to current conversion,IPCE ) € #] > H T & = 7+ & 4 P
% Lo BT A kG adicp 0 7 IPCE(%)= 1240 sc/)\W HY Jgc®EET I
%R (MACM?) s A % s b £ (nm)g Wi % k3 i B (Wm ) [32] - IPC
ER 2 e

174 0%

1. 2FHEF P%Ebi{:/g' SEERNNR 3

2. $NP T B RS T R kg

3. pEBREY ab; kATt 2 TR BEHKOEE L5

4. FOLEFLT W4T L R ATHIT L RR

5. Ej PR gy i p e et FTOMO Tt , 727 P8R E
= UL i@ e .

6. i IPCE(%)>6% = 5 7 0%

7. wE®m=:

1. Chien-Hsin Yang and Guo-Yang Huang, “Preparation of TiO2 Thin Film
using Wet Process for Dye-Sensitizer Solar Cell”, PP.142-143, 2005
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International Symposium on Nano Science and Technology, Nov. 10-11,
Taiwan (2005).

Chien-Hsin Yang, Yi-Kai Chih, Wen-Chang Wu, and Cheng-Ho Chen,
“ Molecular Assembly of Self-Doped POlyaniline Film for Application in
Electrochromic Devices”, 9, C5-C8(2006).

Chien-Hsin Yang, Yi-Kai Chih, Hsyi-En Cheng, and Cheng-Ho Chen,
“Nanofibers of Self-doped polyaniline”, 46, pp.10688-10698(2005)
Chien-Hsin Yang, Tsun-Chih Yang, and Yi-Kai Chih,”Mixture Design
Applied to Electrochemical Polymerization of Ternary Aniline Derivatives
on ITO Electrodes”, 152, E273-E281(2005).
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6.7.3 *BRA e (F3+5 )

i

AREPHE B AR AAFHA AR T IR X Fg %ﬂf’rﬂli'{«’ Feae s
BRKTHOER LA BT o AHER B L YT uiu ";;gaﬁﬁ:x;;; CH AR R
N@HrPﬂu}_’%;gé’wﬁr%ﬂd»‘&ﬁpn:j%a » ERI AR ABET S p)‘;i(ﬂj'; PREL G gvﬁ 37

BEEATIEND kBt o TPt o A @
4 o d gt i‘F“aBa B 5}'3"]‘:}_7 (SR T =4 f}_’\f‘ FE it &
(Rl S - R 8 F 29 el

*MeET- R X a2 & * 8K RWE Space Solar Power = & #74 & ez o < B
fode 70 AcBlE 8 & AMO ﬁ%fi‘f » sk 95 26.8% [1] - RWE & % &
GalnP,/GaAs/Ge = & %#[2]> & 1% L Ex gzl § o ..%ﬁ]—&(Multi-junctlon)
»‘“ fa "#t‘&ﬂ’* - kR 4:'% r’fﬂ“?»”li#?f'hﬂ oo K ST R R R &
AR B RS EHLT RS 2 AT E B RR 2R H BRI A 9% RS RWE
g0 52 KR TR R A T R R (2] o P EEE o AT SR S S Y RWE & 7
EEEIRMTE G RB RS ey AL PR B LG HEMFDRT]

5
%%ﬁéi’mm%ﬁﬂ**T%%%E%%W%?mﬂmﬂ*’f&&
N
L

)
—=

cell front metal interconnector

top Jemitter n+ . "~ welded
cell base p—__[- T 4 fingers
tunnel diode n-p— |__ | /
bottom [emitter n+ — [ =" to rear side
cell base p— previous cell
tunnel diode n-p Schottky
metal }shunl
n--buffer J 4isde
to front side
following cell T | "nGe lyacecen
[—p-Ge
Substrate
rear metal

interconnector —___

circuit scheme

-2 B0 AMO £ 2 T s 85 0 34 % 36.29mW/cm?
[1]-

~E

o 100 T T T T T T T
¥ af
1.0 4 [ ¥l
i 80+ u‘g’w'. hoahs 2 ad J
BT ] o ARAERULLN
iy Py | o
] — B0} | " g )\ ]
0.6 1 = { |_| e
4 Spektrum AM 1,5 = L] | | A
L | ] | I\
044 L ] i
E ! | [ ) 0
J |' :. ) \
02 | 0L = I.' || —=&— EQE top cell a, |
: ! . —e— EQE middle cell%
0- : = s 7 g ——
300 500 1000 *E in r]mwsoo 0 !' l. wit EQE bottom cell
7 - A B | . 1 1
— kR - — Ea 400 800 1200 1600 2000

— SH 4R Wavelength [nm]
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a o~ BAT Sk
WAF R B A B G PR N A
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o & 0D

CHAMBER > % &

6. #E A 14p TR &P UPPER CHAMBER P ¢ &

# 4+ - UPPER CHAMBER gi@wi;éiﬁ*
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B s g b e 7 e PCURBLIER) 17 5 4

51000V > H 4R 543 % o

BB S B R $R 0 lfﬂé%ﬂxﬁ%\;i‘g T8 B
PRSI AR R R[7] - A AT B e
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Bt AR o A3t oh- » RisFIVERZ PR S 150°C/6 » 45 > 355 F %= P
% 150°C/30 » 45 » ¥ % = 5 140°C/30 /w\é:’ Hepiziztadpl » lmﬁﬁ_ 5+ BE 11
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R P
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T 4
B2 10 S Hid & ¥ 45T LB
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T 3Bl & 12

Y

10 UV-VIS Measurement after 60°C/100hr Treatment
T T T T T T T
100 e S T
-
7
801 f
2 .
~ 6 o )
g S @ o
- g il
£ g §
E pi i E 31
g —*—PCla g ¥ Y —+—PClb
= PCZa = 2 —-—PC2b
‘—Tefzella 3 Tefzelib
ar ——Tefzel2a| 7] w0 i — .~ Tefzel2b
Lad]
0 t t t t t t 0 f t t t 1
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength / nm Wavelength / nm

UV-VIS Measurement after 90°C/100hr Treatment
100 —

T T T T T 1 T

&
3
= in
g i
£ i
E i H—
g i ——PClc
c i - —PC2¢
+— Tefzellc
2 F ] ——Tefzel2c
%g/
0 1l I Il L [l Il

T T T T
300 400 500 800 700 800
Wavelength / nm

BlZ 12 2 k3B R BESET > PC{rTefzel £ § 43 et f o

EEET O AEBIEBIRT R Tefzel $ 282X A7 Lk £ % % % (400 ~ 600nm) =
T 357 % % 80. 88%/J~ ** PC (86.84%) > ¥ 5.95% > = % 300 ~400 nm % & % ** PC %
£11.91% > * A 350 ~ 400 nm % & 2. £ FE{ rgzi 1948% - B4 12 2 7 HFH %
'E—qi Kii'? %wz_}im"l ] A av 5_,4:‘?;\;5 miﬂ‘z‘/ﬁf%p 7 P 9‘1‘? ’ fE.iELT fzel
B P AR g Sk (v AR P BE g 2t PC s o gt o ’5"56% fro B THTEF R
APREPE LR &K 01 TEFRE 1 K- DR TRIE

Tefzel thid i v 344 S 8%

1o %t Tefzel % ¢ % g %k 5 » Tefzel bzt 4 2 Feg2 A F e

F Fee
5o B4 13 B 0 %4 PC ﬂiﬁfﬁ@ﬁi—#‘@ls\ thTefzel HER S - LR Heda b
FoE LR B SR AT 5 Tefzel shick flicd 415 142[10] -
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Bl % 13 Tefzel 2z rsﬁmﬁ_, E B RIER

Peeh o SRR A S ERApY AP LT H T IVwagﬂo B

3|
Ajd B HICE RS 150°C fode BRI RS 90°C > H 9}3;:!3-«%7 ==L RN - R
EEEFDE R o FHlH 5 o ii%fé“f") bR RSN LT RERE Y HARL e

TEF 3 1.50Q, ¥ # T3y 0.788Q 34T HA 14 dnz FHREET R

ﬁ_i‘f%@fii ?)‘Z'ﬁ o 7ad ‘:"‘; /’} "’”'5 g féif%@ﬁiiffw e L mgéfg_‘i?l&? ™ 2‘1‘“% °

Tefzel, ~ 10710 Lux PC%F'L ~ 10750 Lux

50 T .
g + 7 3
= 40 7 . [ S p—— § 6 F * 60°C/100hr
; 30 7 . = 75C/100hr =~ 5 = 75°C/100hr
.20 - & 90/C/100hs Tl & 90'C/100r
o s O | |o A ELF @ © o || R
o ({ 0 ‘ o = 1% . & § & B © |°o#HE

00 — 0 8 % ® o .

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
) =

B 14 2@ Tefzel s i7 3250 > PETIERSCFT ) LB PCEFHERLE PR
e s 1 -

AFA 147 21 ~3 0t A% 2 4~60p B eIk 7~9
EHER Rz KR T TR HET R - RS TR K] - B
W45 PC WAt nFai4pF » 2 B e 5 30 A4bchF s frz et ks T hApE
[7] kg7 > 4>t EVA o PC > Tefzel { 3 £ S A 81 B8 i2m se 5 BT # o
PracoFpt s Al mE RS EL B ILE A BEH i A REuliii Tefzel chf .
A 4 ZEEHa s P REREE WA LT o % Tefzel Wi 4% % 150°C/6 4 48
99 % 150°C/30 A 45 % 4159 % 140°C/30 A 485 = ' Hhic H ¥ Bl H # BN £ 7 e
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Rs — Uz _Ul
Isc1 - Iscz
150°C/6 | 150°C/30| 140°C/30
Ul 0.436 0.426 0.415
U2 0.455 0.469 0.436
Iscl 0.103 0.113 0.105
Isc2 0.083 0.091 0.086
Rs 0.923 1.987 1.134
24 e sHBa P EREEBPALTIE
%

AP E A4 Tefzel 41 (8T 4~ H 126 o %2587 0 4>t PC o Tefzel
BEVPRFRIRIFIES RGP E IR B P ERY o 2 FH ﬂ{,ﬁﬁlfﬁ@:ﬁh
B AP R EAEERY BRE Y ELA R o AP g dp ) TefzellEVA/ S &

[EVA L7 g indt K ig 2 BB R PR 2 185°C/6 4 48 > Rs = 0.923Q5 4+ - A & it

ﬁ’ir”s"i ¥R F] s _Hf,t-e,f; ;;::1' B I;L,J»_!%a[-%;};t/?,{ﬁfjjiggéﬁaa[—%_g R &g;;@;g A
b TR R e

Fok e FoRIRL EET LR LR RS R
2 35+t 2005 i MBI A 2B E AR E o AP 0 (2005) -
¥

2 £ %z_{' ER T O RIE A ﬂm,w.&r%s;ﬁa% ESR W S
2005 it bk z A EHFFE 0 24 > (2005) -

3 F2F 52T oL T > FlF A i PCoyr Tefzel i& * 2t < 5 i
B S PA R ZFT v 2 B Wﬁﬁﬁlﬁi§§§4ﬁﬁﬁ?}§ R
(2005) -

4. B ER R F ISP ETEYIE AT Y2 - B RBREL

1E ¢ A6 0 ¢ i (2005) -

5. Paijay Tsai and K. Lin » A Study on the growth of ZnO transparent
conductive thin films > 2005 International symposium on nano science and
technology » Tainan - (2005) -

% 4
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6.7.4 £ 2AWHETH - & Fais (F37H2)

A

CETR S SR i 12 AT A R AR blhe A R
BAR R KGRI R Y EREE BB A Y R AR B AN RPN TR o
REMAE LT EEBAERY N RS E S kel > p e doz B2

;8
AR FILBEA - NFEN R LB a D YR { A
s B G E B R R

,l.;yf w}z%ﬁz }F,ﬂl]_\“;.l}’ah;}':léﬁ./‘b'ﬂ ﬁ'&ib)@}%é_ ﬂl%}%%_\%;g%ﬁjeﬁﬁ
fho - SR *EF R TS AT 4 (Polymer Exchange Membrane Fuel
Cell ; PEMFC) > 112 & * 9 fg s Pl en DMFC [1] ©

p# DMFC % g »cd v PEMFC > * R 3 L a2 - o e 5% i ppliFs - 2
FErHE A CHTENFTER LG AE S T2 B R FDMFC AL AET R L T
#ok 2 5 B4 o DMFC ehfre & MEA » ¢ 42 RIBACHK (BLF ) 73 L3902 1A 1EI4T
Fo(pe ) B¢ P RS B EE BT BRYOET S M F o & 2 DMFC ek » #
(73240 0 (1) 22 MEA 2 flfz @ Mo EFPYRE - ST ER R L B2 22
PUERF R AT 5 (2) e R TS U RAR RS 2R R T BB ERAL

Jun ® A[2] FFIMETEH IR BT ORE B PR BB
Pt-Ru/C (PtRu2: 1) £ & 4mg/cm2B$ BEAEE iaﬁ4mg/cm2H§MEA Mt & A
gﬁh:a@ﬁWﬁJWCPQOM% 2§ 8k 4% & 4 mg/om? pF 5 fi i > 4248 4 mg/om?

BE ¢ % 14 MEA {245 o 8 7722 3% Nafion &l ez BEMEA 2 34 5 £ 5 21.4 Wt% 42
BPF3 i MEA {23 T 7%

Nakagawa [3] & A EFE R E BT BT S @8 Ak PhF e > F0
ﬁm@%!‘%mi%ﬁ'“fﬁﬁ EHEFREA T AR THOFLTAEREFEA LI A RS

BRBHRTEFODEGHREFICAE 2 o PR T O RYBEEERF
i‘éﬁ‘t o Flgt s 4k DMFC 2 3§ 4 4 (78 & % 80°C » 4248 80CP* MEA 125 7 € 482 o

DATBEATA P O BRI 0 R PR RSB TIEMERE BT
PR RF L S F L F 1 o Scottetal[4]4x ] > AR BRHT AP 0 B
FRHEIAFTEL S RPN ABEBERBAL D F PR 2§ AH AT PN
= TR BRI o S ff H i 2 2 L WA % - Nafion solution - 3§ d
Nafion e i+ ¢ Fap4ck A 2 30> i kit o Nafion chz £ % it i > 3 B € 3 = Bk
E TR AL RS R BB R c PRI A kA 0 Z § D
AR EERTBT B2 2 oFi g # ik P54 2 Nafion 7 £ 5 10wt%-

A4 p W2 MEA #4184 p 7 P g e £ e Nafion z & » 2 % 3% (7:8
E{’J’\ZUEH ’-#__]‘_Hb iT 5 iiié DMFC r’ﬂbz\ ‘iﬂ'Jﬁx&—»/é‘ﬂ’; °
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MEA ] & % jpl3&

MEA 2 #¥ch wi-k AL & # * fsk® ¢ % 5 10 wt% Nafion 735 [4] > *+ 38 T iz
W10 A4 FT AP 2 80C At 20 4 dBgc Uk o A e 2 i 4t £ 403 Nafion 7% 7%
P B rAg R 4R 30 Ak HH R RTRAF F o 80T T s 30 A4 4 AR
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