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Abstract
The study had been conducted to develop the localized motorcycle driving cycle in

weekday and weekend in the urban areas of Tainan. The exhaust emissions (CO, THC,
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and NOx) from motorcycles were tested on a chassis dynamometer by conducted the
local driving cycles. On-road speed-time data were collected by a driving recorder
which installed on the motorcycle along six selected routes located in Tainan city. The
representative local driving cycles, i.e., TNN (represents weekday cycle) and TNNW
(represents weekend cycle), were synthesized from the field driving record by matching
the statistical requirements.

The characteristics of TNN type are similar to those of TNNW type which includes
high travel speed, frequent acceleration-deceleration change, and less duration in
cruising. Minor differences between these two driving cycles were observed. The
average speed in TNN and TNNW types are 21.7 and 22.5 km/hr while the average
running speed are 30.2 and 31.3 km/hr and the driving mode of idling are 28.3 % and
27.9 %; cruising is 13.2 %; acceleration are 29.3 % and 28.4 %; deceleration are 29.3 %
and 30.5 %. Emission factors of criteria air pollutant from fuel-injection motorcycle had
been derived by conducting the dynamometer test with two driving cycles (TNN and
TNNW types), respectively. The emission factors of CO for TNN/TNNW types are
4.0/4.3 g/km. The factors (g/km) are 0.8/0.7 for THC, and 0.5/0.4 for NOx, respectively.
The emission factors did not change significantly between these two driving cycles.
Compare with the international cycles (ECE and WMTC), the results showed that the
emission factors of Tainan driving cycles are slightly higher than those of international

cycles.

Keyword: Tainan urban areas, motorcycle driving pattern, weekday and weekend,

criteria air pollutants
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Preparation and characterization of silver nanowire catalyst
for VOCs oxidation

AL SR
Hsin-Hsien Wu , Kan-Sen Chou
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Green Energy and Environment Research Laboratories, Industrial Technology
Research Institute
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Department of Chemical Engineering, National Tsing Hua University
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Abstract
For the development of effectively and economically VOCs control technology,
we propose a polyol process to fabrication silver nanowire core and metal oxide shell
nano-catalysts. These catalysts were then characterized and tested for the catalytic
removal of IPA at different temperatures. The silver nanowire exhibited higher
oxidation activities than that the polycrystalline silver particle. Moreover, the silver
nanowire@CeOx core—shell particles showed the highest activity among the catalysts

and could completely oxidize 125 ppm IPA at 175°C. Our results also indicated that

1 EBF T RS BRB AT YT TR L R E-mail: cookwu@itri.org.tw
Rz FECE R K
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the nano-structure of silver wire would not change significantly after the core—shell

structured prepared by the polyol process.

Keyword: volatile organic compounds, silver nanowire, core-shell structure, metal

oxide
— ~ 'E‘-I% 'g;

A8 CRMALE G ERET o B¢ P (coreshel) F AT £ 2 K kT &
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Abstract

In order to improve the energy efficiency and reduce the carbon dioxide emission
of conventional fossil-fuel based power plant and boiler system, it is suggested that
replacing the conventional system by biomass-based cogeneration systems for
generating electricity and producing steam. The biomass and biomass boiler system
were introduced in this article, and the economic feasibility of biomass-based
cogeneration systems was also evaluated in this article. In addition, the steam
compression system was introduced in this article, too. From the result of evaluation,
the combination of biomass-based cogeneration and double-effect absorption chiller
was suggested for providing stable electricity and steam for factories, and the steam
that was not used by factories could be used by absorption chiller for producing the

ice water. Hence, the electricity used by air conditioning system can be reduced, and
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the loading of power system can be reduced too. From the economic evaluation, the

system payback period is about two and a half years.

Keyword: Biomass ~ Combined Heat and Power ~ Boiler ~ Desalination ~ Chiller
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Abstract
Unlike the conventional dehumidification technology using cooling condensation

process, electroosmotic dehumidification (EOD) process is isothermal. When a
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voltage is applied to the porous electrodes of membrane, the electrolysis of water
(redox reaction) occurs. The water vapor in the air of anode side is electrolyzed to
produce proton, electron, and oxygen. Proton passes through the cation-exchange
membrane and then reacts with the electron and oxygen to produce water on the
cathode side. This implies the water vapor in the space facing the anode is delivered
to the space facing the cathode. Besides, the water molecules in the nanoporous
membrane due to the capillary condensation and the water vapor diffusion are
dragged by the proton motion and then delivered to space facing the cathode, which is
referred to as electroosmotic dewatering. Under the actions of water electrolysis and
electroosmosis, the water vapor in the space facing the anode can be effectively
delivered to the cathode side. In other words, this device can dehumidify the space
facing the anode and humidify the space facing the cathode. The dehumidifying and
humidifying processes are easily controlled by the electric filed. In this article, we
will review the current development of EOD-related technology in the world and
introduce its fundamental transport theory. It was found that the dehumidifying
performance is mainly affected by the applied voltage, electric current density and

electro-osmotic drag coefficient.

Keyword: electrolysis -~ electro-osmosis - cation-exchange membrane -

dehumidification - electro-osmotic drag coefficient
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Development of less-polluting incense: addition of Oyster
and Asiatic clam shells in incense preparation

GRS RN
Tzu-Hsing Ko Chi-Ru Yang
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Department of Tourism Affairs and Center for General Education, Tzu Hui Institute of
Technology
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Department of Environmental Engineering and Science, Chia Nan University of
Pharmacy and Science
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B3 b7 E (Oyster shell ) 22244 > i 214 V@ P 2 Risiok s > 450 &
$»(PAHs)% 3.4 4§ £ (Total-BaPq)# x (2 #c & & W[ "% i<iE 35% ~ 21%2% 37% -
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MAtin L4 AR ir s BiEMck - SRFFi a4 md P

Abstract
Particulate matter (PM) and polycyclic aromatic hydrocarbons (PAHs) emissions
of burning incense have been investigated on the quality of surrounding air. However,
the reduction of PM and PAHs from burning incense has received little attention. In
the present study, two types of incense were made in the laboratory. Five to thirty
percent of Oyster (OS) and Asiatic Clam Shells (ACS) was added to Sin-shan,

Lao-shan, Liao and Chen wood flours, which are popular incense materials.

{z; B F5 EEREPFREEPTFERRKY ¢ v Bl > E-mail: hsingko@gmail.com
Es FRPH TR IAEHET Lo plEE
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Experimental results indicate that the reduction of emissions of PM and PAHs from
burning incense increased with increasing amount of OS and ACS additive. Mean PM
reductions for 30.0% of OS and ACS were 35% and 34%, respectively. Mean PAH
reductions were 21% and 20% for particle-phase PAHs, respectively, and 37% and
21% for benzo[a]pyrene equivalent concentration, respectively. These results may be
attributed to OS and ACS acted as filler in the burning incense. OS and ACS was
substituted for organic material in the incense reducing PM and PAHs emissions from
the smolder. The findings of this study may serve as a guide to producing safer and

less-polluting incense.

Keyword : Incense ~ Oyster Shell ~ Asiatic Clam Shell ~ PM ~ PAHs ~ benzo[a]pyrene

equivalent concentration
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Base part Burned part

LIA
11.5 ¢cm, 0.16 g (bamboo) 4 28 cm, 0.84 g (bamboo 0.39g; powder 0.45¢g) ' I

®

4

MliE-AZE 700 -
&

REEARYIELE VIR AT R - BRI Bt p R
R BN o R A F R BINA 5 PS-1 £ 4 B2 H4p i e (Dual Chamber Sampling
Module) » i3 e R HFF 40 F - RNFALTERARBF L > o B F R
% & 50cm - pZ 10cm o “HiT Tlem > LA p B HE B E b Y F
S| Hfr;“ T 12 30 L/min 2- 3 § 1% B B (THAK o

Bl Ik

PAHs % Mgt &4 > 5330354k 2R 5 A AP 4ot 5 875 B[ =
FOM P en? o BgRih A N, SOmML R 2R(50% - & 7%
)P REARIRABRTED FBERLA P AV o R MORE
WAL AL £ R JROB ) R L R A2 RS FE P 2 B
F3F 5L PAHs 2 fe 0 LR SR SR FH GOMS » 2 B A -
Rir A gt d o sr AR SR 2203 2 LA YE > F L E Su# B (Silica
Gel) 2 f -k Fific 4 (NapSOy) 7% 1t 2 (4 enF P £ 00 8 3 5 R S k45519 10
mL > £ 02 RGEE §F R LR RHET] I mL o kS XN 2 %3 GC | HY
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tEofrEEEE
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ZIBTAA AL R A A E CaCOs 2 3 A4 A58 % o 7 2
A u AR 47.0% & 6.6% > F 02% >~ § 438% 0 @ = fEEL4 (FTL A 2
X LA ) dNEL ARSI AFZ 2 pdpn TR AN LR
46.9£0.5% ~ & 7.240.1% ~ § 02+£0.1% ~ § 433+£1.1% » &2 L5 F7 § kg7 4 f6°T
Ao A (LG 43.843.3% ~ & 5 6.0+0.5% ~ § 5 0.37£0.08%% % % 43.7+1.0%)
B0 (Yiglasswbe '* L8 2 g Atens s (5 50% > & 5 6.0% & 5 0.5%
% 5 7 42%(Roger, 1984)57 125 &b (hpteb AL ) e & & W) 5§ 0.2% 5% 42.9%
T 73% % 492% Lt fapFrze B Aiiit (C-H-02 N) 2547 %
AR L OF S o LRAA G HNALATLAZ ELAUNL R 1R
RAZRER A RS LA BT AR IS LD TR o

b A CaCO; 2w JE A XA Glsg A2 AW % 11.8% 121%~ 4 3
AELuL 12 %2 09%~F ~ 2R L 01% mF A4 u5 329 %
325% - 7 Rir i CaCO3 2 3 & 4 dpg > &% kg im0z AERED W R 5
94.8% (% B & »2007) ¥ iy

1T BAEA R R AT 2 AR A

IR RS2 2 E A (%)

~A i ELAE ELAE AR e B 4T

C 47.1 46.5 47.2 429 11.8 12.1

H 6.6 7.2 7.1 7.3 1.2 0.9

N 0.2 0.2 0.2 0.2 0.1 0.1

O 43.8 44.0 42.5 49.2 329 32.5

Subtotal 97.7 98.0 97.0 99.6 46.0 45.6

Other elements 2.3 2.0 3.0 0.4 54.0 54.4
LA e Fid AHUINA

B2 221484 A2 8L 28 EL17R 0 J BT 4 @RS
HE100CHEFF 2ERE> i kA Z8 TR ea e filk i AHH T2 AL
TLREBSELRR FR R L) A 250 C R 4 EL (R m ) B 400
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9@%@@1(*Eﬂ&ﬂ¢ru) Bohe Pt 22 BRAPHEHHEHFTESB 9
600 C P » & %) % 820°C Prim B 2 GHPLAT & 4 -4 2L F 4T (R E4F 2 ¥ 442
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202 e B2 R RETATE SR S e 2 B

Oyster shell o ) Burning rate Temperature (‘C)
) Burning time (min) .
in (mg/min)
Test burned part  Hsing Hsing Hsing
) Lao Shan Lao Shan Lao Shan
incense (%) Shan Shan Shan
0OS 00 0 92+1 91+2 28+1 28+1  691+26 696+18
OS 05 2.68 86+2 83+3 30+1 31+l 687+10 696+13
0OS 10 5.36 78+4 77+4 3240 33+2 68618 69249
0S 20 10.7 74+1 69+1 35+1 36£0  674+14 69147
0OS 30 16.1 68+2 63+1 37+1 40+1 651+17 67649

N = 6 for each type of incense.

3 ”‘ﬁ}%\jﬂiﬁ%w 2 B RERE D AET R ITLE KRB ER
09IC ¥ LAEBEREL 696C c fp i HE L 72 AL T2 B R
oV RBRATARE (FTLAdb X LAB B2 AL) B R 20CHRE
YRS R A e 400~500CPEETSLE o LW A F1 S LA REREd St 2§
AR RVMERG SN TRRE AR L B ERUERE A R
Wz Tg s HRE2 FRBF T A WEL APl 2 E2 R -

AR RY FaRRERLEOATLEE XL L AR ERBLEF L ELH L
T B e 30% ARSI WL BB R R A ST 40T
20C > £ 651°C2 676C » 4aip|F ac e Fl i AMHF 24 At (FTLF 46 >
%¢é%*%%£%»)%%%n%ﬁ@%ﬂié%%@ﬁﬂ#ﬁﬁihmig,
P R R 600°C (SR Y L RTINS BAMER L § L 4T) e
Boe ek TR YR B R R OVREE R TR e

B4 s R/Ar Fad g ZaRFERES B4 2 RiFiok il J F
Bt o R4SATL A 2 K LR 2 RFAoR R ks B 5 59 2 61 mg/g-incense
M "‘"J 4v 5.0% ~ 10.0% ~ 20.0%% 30%>* 4 s {4 > w‘rivé CRE Y g e = e @)
% 55 (6.8%)~50 (15%)~46 (22%) % 40 (32%) SR I BE g
B h 53 (13%)~51 (16% )~ 48 (21%) % 38 (38% ) gt *h » & FTH 2
L ISR SR E MO B S 10% > 16% ~ 22% % 35% 0 A W] & AT B R b BUIE IR AL
IR (& ZARERA L) 20 2.68% ~ 5.36% ~ 10.7%% 16.1% o ¢ s :l—:—,J 4e A

H—‘"}%‘Q B ENEA ALY R E R R R AT B R AT
SRR E LD T R PR AR 0 2 AR e B 2 H e AR B (P AT
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€% 1r?=0.99 » p<0.01 » % L % r>=0.99 » p<0.01)

65 %
[ A Hsing Shan incense
O Lao Shan incense
55

Particle Emission Factor (mg/g-incense)

35

0 10 20 30 40
Oyster shell in Powder (%)

® 4 % e BRI EST R B Y 2 RO AT ik

$RE 41 £ 3 (PAHs) 2 2.4 2§ E (Total-BaP. )t %

BS%2 4355 @AY 14‘17?\?'3‘&}%11)4&?’%&5%@*3:2%7 3 o il
PRxGE JBEAET RpdTL A2 X LA S RT AT l"L‘«Jf"#“iI“%:/»\
B % 9.1 2 8.8 pg/g-incense > Fbiﬂ" ZIEH + >V BT R (F7L4 % .0
AAB)IBAASTF LI b AR LB FH AR DB S A

R ATIR o

Bt de 5.0% ~ 10.0% ~ 20.0%2 30%* A 4515 0 ATL A 2 Sk F AL L
PP g 5 9.4 (M40 3.1%) 9.0 (1.6%)~82 (10%) 2 7.7 (16%) #
EL R SHEF AT LGRS 8.7 (1.5%)~ 7.7 (13%)~ 7.4 (16%)
2 6.5(26% ) @ LA 2. T ¥a 5 R AT & E 0 B 5 -0.8% (3 4e )~ 7.1% ~
13%% 21% » & B % 3P dr BL I (b AR R EIR o (& ZARMEIER L) 20 2.68% ~
5.36% > 10.7%% 16.1% < o #h » Hifide 3 A P ar i § BTH A 450 v b 5
xR f RO GBGE R AT B R BT R e B P AL T T T R
FHGM AP DR e B 2 A4 3P B( R P AT S r’=0.91p<0.01 -
%1% r’=0.95 > p<0.01) o

A Bg R (BaPy) * 6§ ol o d M6 AR RAFTLE 2 £ 05
zBAMHEE LY E 1.92 2 1.74 pg/g-incense » '*‘”J 4v 5.0% ~ 10.0% ~ 20.0% %
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30%3 A 15 0 3T A 2 A E P E B AEE ML 1.74(9.7%) 1.52 (21%) ~
129 (33%) 2 1.30 (38%)> @ % L4 2 4 & Bcizdor > 1.71 (1.6%)
1.48 (15%)~ 1.28 (27%) % 1.12 (36%)° & L4 2 T 3o 4 1+ & £ % 0 6] 4
5.6% ~ 18% ~30%% 37% > A | A3 FiE S IBF R T A2 ML B> T Ay ih
RFVZFCRPIFREGTERIET AL PG F AR (LR
BF R 2 0 Bl T EARE S R e D R R R G B 4
#o P B LY B (BaPe) Ik RBGE FRGFA T 0 B % BT R A R R
BiGHTFRBF M E PR T “xiolv e B2 WA N AP B (B P AT R
r’=0.93 » p<0.01 > % L % r’=0.96 > p<0.01) o

10.0
A Hsing Shan incense

—p—

O Lao Shan incense

%
= A
79.0
& 3
E i
s
5 8.0
£ 2 i
70 ©
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BS oA R ir ot 40 24k SRF 430t 54 (P-PAHs) #% filkc

2.50

A Hsing Shan incense

I S ‘
200 | Lao Shan incense

1.50 r

1.00 r % %
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AR

SRR SRS Y EE SR R AR

P-PAHs
(ng/g-incense) 0S00 0OS05 OS10 0S20 0S30 0S00 0S05 OSI10 0S20 0S30

Hsing Shan incense

Lao Shan incense

Nap 0.10 0.09 0.09 0.07 0.06 0.09 0.08 0.03 0.07 0.04
Acpy 0.12 035 027 0.14 0.12 030 037 0.19 021 0.20
Acp 0.02 0.02 0.03 0.02 0.02 0.08 0.09 0.09 0.12 0.04
Flu 0.03 0.03 0.04 0.04 0.03 0.17 022 022 031 0.09
Pa 0.59 046 0.67 043 049 058 048 052 046 045
Ant 038 026 026 040 025 038 032 033 029 023
Fl 0.54 052 0.64 0.68 0.65 049 033 049 055 0.56
Pyr 0.78 0.87 1.05 1.01 097 081 085 081 0.79 0.84
BaA 0.58 0.73 044 0.77 073 036 040 029 038 033
CHR 038 036 045 037 035 025 033 029 033 0.20
BbF 030 052 046 026 027 0.10 0.18 0.16 0.14 0.04
BKF 1.28 121 130 1.03 095 136 135 1.09 095 099
BaP 0.68 0.63 0.53 041 038 046 040 044 037 031
IND 125 141 1.17 092 085 130 121 1.17 1.05 094
DBA 0.88 0.70 0.64 0.56 052 095 098 0.75 0.64 0.57
BghiP 123 126 098 1.10 1.02 1.13 1.09 083 0.72 0.68
>LM-PAHs 1.24 121 136 1.10 097 159 156 138 146 1.06
(%) a4 @3 @as a3 a3 3as dy ad7n a7n Aae)
>MM-PAHs 228 248 257 283 270 191 191 188 2.05 1.92
(%) 25 @26 29 69 (G5 22) 22 29 (28 @0
>HM-PAHs 5.62 5.74 5.07 429 4.00 531 521 444 3.87 3.53
(%) (61) (61) (56) (52) (52) (60) (60) (S8) (52) (54)
Total PAHs 9.14 943 899 821 7.67 881 868 7.71 738 6.51
(%) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
Note: P-PAHs: Particle-phase PAHs
LM-PAHs: Low Molecular Weight PAHs (2-3ring)
MM-PAHs: Median Molecular Weight PAHs (4rings)
HM-PAHSs: High Molecular Weight PAHs (5-6rings)
Ny :#5—167fé¢1§ AUt AT ERMEA G 3 SIS S E(23
BEE)? AT E (4 @ﬁ%)i o §(5-6fﬁ¥1ﬁ>’ﬂ%4fzﬁfs"’:%%%
Fhe T B 2o o e W) 5 1.24-228~ 2 5.62 ng/g-incense 0 A B ik A4 E (R

M5 RS

SRS )2 14%25%~ 2 61% > @ 3 1,4‘:71 Pﬁ;féfii%#ii’v»?é ’
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M0 2 BAT R SHE AN L2 Pk kA B 5 0.97-1.36 ~ 2.48-2.83
% 4.00-5.74 ng/g-incense > A B B Sk SRS F AT &2 13-15% ~ 26-35%
2 052-61%; @ ¥ g e o WHERASE LA 2 P s B E 159191~
% 531 pg/g-incense > & B bR E (KR BRI A EF) 2 18% ~22% ~ %
60% > @ ¥+ e 3 PRREZBRAWEL M P 23 L322 FRFFLILEP
2B lch W) L 1.06-1.56 ~ 1.88-2.05 % 3.53-4.44 pg/g-incense » A B ik &gk
FEF AT A2 12-20% ~ 41-43%% 40-45% o

Ve fERA TR AL 2 16 BRI A S P bA - R0 B
F % (Yang, 2006)* & > L_/,] Se B RAIFE SRR R IR I RN A E S
Mofed AT R SERFAGEFAIFHINT A ML TR (KE) 2
BAFE(BAN) IBRFT AN EF 2 MRIABRPE TR RAS S
% £ (BaPe) 2 7% -

SR *Lé LRCRRRY-+ EE Y CE SR L R S Sl
A0 @ STERPRAT 5 B N BEL R T PP 0 g TR VPR Bk AU iR
Rk d oot R AL SR b R R AR S RIAR R R
PR B D FIELA REAT A 4 2 2 F A (8 3 RIFHORE PAHs )
o BR AR 4 B A P R TR RO R R T (7§ e LR A T
22 B R (690>5000C) & d * AR ke a 3T S H - RPFRP A § TR
POV RALE R RAEENRE PRV RS A RIEF AR F LS

FRGC PG PN RT FHA T A
(BaPm> P

PAMETARIZFARPLHEAFERG

A Y4 610 F 2 e (Taiwan MOL 2011) » & % 44 5500 = 2 3
e ik 45%((Lung et al., 2007) » FEX*F X EZ 3L~ EFL A1 2ty £
MRS S ERESTA 4 6120 AeFel 4} B £ 3 E%H & % T4 4000 2 #F(Hu et
al.2009) » PlHE & & 93 10012 2T R £ AT BE AT A LT
B9 fEITA 2 Pt B 0 TR AR R R 8k 5 35.1 mg/g-incense ~
¥ A5 Sl 5 5.96 pg/g-incens % A Pd B P GE) 5 111
ng/g-incense (1 # 1, 2006) » i&— # ¥ 4 B & 4 > WF E TR A v E 4 2 7
FARPERE > BP Bifdok g 95 351 owg/E ~ S HRFT AN LR
R L 60T/ EE RA B E R ERGL 11 & T/E .
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%4 % 75 e B R AR BTG Aok ¢ b Bl VRER T VRER K ROFack
SHEF AL PAHs 3 B B2 R A% 0 d A7 &vo de 530%
2 RIS BIER R BY  EAHTT P s R0 AN AL F g
B 5 10%40 5 o b ETg PREpE T 8.3 A48~ WHUMERE 5 4r 3.4 mg/min ~ ¥
Mok B 0 6.4 mg/g-incense~ F k3 A5 £ PAHs 2 8.3 4 & 4 9
#% 0.67 ug/g-incense 2 0.23 pg/g-incense ° b ¢t o - HF A E FELE F 6
v 7 A 10%Ap v ey » & 42 W‘* ERT R D HEIT R A 4 RO &
640 2w/ E ~ FRF ARG LEPF L OT T /EEBRFBE RN 23 07/F o

LA RhRRIrEETEL A2 R e s Bl ST A
it 4 PAHs 14 g 22 s fF A 4755 %

Hsing Shan Lao Shan Average
Burning time (min) -7.6  (0.94)" -9.0 (0.97) -8.3
Burning rate (mg/min) +3.0  (0.98) +3.8  (0.99) +3.4
Particle (mg/g-incense) -6.1 (0.98) -6.7 (0.93) -6.4
P-PAHs (ng/g-incense) -0.58 (0.91) -0.77  (0.95) -0.67
Total-BaP.q (ng/g-incense) -0.24  (0.93) -0.22  (0.96) -0.23

2 . . .
I value of linear regression analysis
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AT BRI ATIEL P BT AL Y 2 BOEHR - S TR
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B SHERT F ST L E P A R AL e 4 2 $ 2§
4%%%@@@ W2 S B BT R (R R A RO ST g
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iR FRALE OFEL B DR & e
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Study on Ignition Timing for Single Cylinder
Gasoline/Ethanol Direct Injection Engine

% i
Hsin-Luen Tsai
R O FEER L N
LR SN EFRE P BRI
Department of Electronic Engineering, and Advanced Engine Research Center, Kao
Yuan University

e
AET T Y - 5| B HR SO (GT-SUITE)iE 7 2 of X o fiim 428 51 F j
AT A e VG R R R AR S AR AT A RIS
v FRR 4% 5)(EO0, E25, E50, E75, E85 2 E100)™ » #F A B VM5 B ficd] 2. o iF
L enBE N LG AR ARE  SEF R B DI B P S B HR R HERT - SR AL
EVF O ORFOMABERFI RN IEFI FEFIRAAIFRERN I E
F2 BRI T R3PS BHEFH TN R Rl F-ﬁi}i“r;ﬁ ik
ok o AATHTIE B PR B S TR BN A TR T K
e RRIR B VORI E 2 el K 2 5 Ry o

MeEF topr s V9GE R 5 PERRE BV R ESF R

Abstract

The one-dimensional commercial engine simulation code was carried out to
investigate the effects of gasoline-ethanol blending ratio on ignition timings and
engine performance in a single cylinder direct injection engine. The numerical
analysis is performed at fixed equivalence ratio, and under various gasoline-ethanol
blending ratios (EO, E25, E50, E75, E85 and E100), engine speed and throttling by
considering the fuel evaporation model. The recent laminar flame speed model was
incorporated and comparable to the original model at optimal fuel injection timing at
higher blending ratio. Increasing the ethanol blending ratio leads to increase the
BSFC. The ignition timing at optimal BSFC recedes due to the increase in TPS. It

was also found that the difference between gasoline and ethanol at higher engine

BrAFEAELTF A2k > 2Rk > E-mail: hsinluen@gmail.com
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speed is larger compared to the low engine speed case. The ignition timing map at
optimal BSFC and torque is established for design the gasoline-ethanol blended fuel

engine and the engine control strategies.

Keyword: Ethanol, Flame Speed, Throttling, Ignition timing, Brake Specific Fuel
Consumption (BSFC), Torque
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Tsai & A [2-4]% B ERE A 1T F T B2 RF TREFWIF B R 447
A B R HA AT I A i BT Ao B el R B TR RRIR e
T b AN B PR AE SR I H BRI AP B A ) o R B T4y ko
FoOF R e T ol R EEE S F L (I/RPM)[2] %238 F ik ik ik

PAlEFR RN E R o d W EE - M CFD P EF R AR
;&_—%i’B?Fé* N NRRA R TR U o Il I ERERAE IR Fat TS S MERCIE S
ﬂ'iéﬁﬂ?ﬁhﬁ'ﬁi XA ERATET o E & - A5 E M A T B TR 4
FAgF B3R 3R e o LW AT 76, 7] * 51 & W 08 GT-SUITE[8] 44 4431 & vf
B4 Bfl“’ VI RFREFREM R TS ﬁal?%pf_ﬁé‘b%l“" ISP g oy
FHAlE T A

A2 - B {7k 500c.c.H dadap B 7R 3w (Gasoline Direct Injection,
GDD3 I & 5 32T 5o M * — a3 F it GT-SUITE ~ 47351 & &7 Fr ¥
ERETTRAE R EFATIL[6, 7] EA R R ke F S
REFWREFEL P R F g G oo BRI B BT
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WoBEA 171 £ 45 DB i BV PRS2 b 42 (BSFC) % it #5145 > 4 B 7L #-F B0
WEEE - ERlEF R R B e g .

CHEEATER
GT-Suitep""* SIEF MR 2 TR RMEA D iR 2 2 GTHA P ¢ &2 F

BRI F MR B E A B R 2R 2R B0 B R P B AR R re
£ ﬂ % 3% GT-SUITE 72 = 2 ¥ 4031 8 A 45407 » ET° FARIGAR f
FIFRFTEIRFAERE > DR FFIFTRRIL LR Ak e
Fod 1aptHandap BRESIE 2 Rp o TR F L FREA 0 2 P R A fde
F 2975% o

B 1 GT-Suited ! & #4445 1-3] % 15 B

2 1 FoRslFApMARE i

Bore 92 mm

Stroke 75 mm

Compressor Ratio 12.4

Displacement Volume 498 c.c.

Injection Timing -230 (ATDC)
Throttle position 15~45 (deg.)

Engine Speed 2000~6000 (rpm)
Ethanol Mixing %vol. 0, 25,50 75, 85, 100
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T~

2 PR R 4

e ¥ i+ | Gasoline | Ethanol
Density Kg/m3 720 790
Specific heat (Cp) J/kg-K 2420 2470
Thermal onductivity W/m-K | 0.147 0.182
Viscosity Kg/m-s | 0.00054 0.0012
Molecular Weight Kg/kmol 97 41
Latent heat Kl/kg 306 855
Boiling Temperature K 399 351
Low heating value MJ/kg 44 26.9
Octane Number (ON) 87-95 115

e e 64 ] 5

85% (E85)% 100% (E100) » 43 3¢ 1% #- & B 50 4t ~

7 w (E0) ~ 25% (E25) ~ 50% (ES0) ~ 75% (E75) ~

BAZ 2R s
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215556 2 RiBo g2 Vi B
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\H@%iﬁsx% %Qﬁ
# RN P 2

ﬁﬁ*@@%ﬁaﬁw@@»%%imﬁz
a4 SRR EFHEM G RN R 8
ﬁwﬁﬁ%ﬁwg,gwﬁgﬁ@ﬁwﬁ’% ﬁ
B [8] 4™ 2 4235 (model A) -

T y
) (—)”
Tref ref

(1- 2.06(Di|Ution)DEM —oA77)

SL:(Bm+B¢(¢_¢m)2)( (1)

HeY O Sdp g ~Om 5 ~@R2ZFEW ~Tu 5 2% 4 £ A& - Dilution
FARHEPALRFLFEA S A DEM Rl G Hipdcfde o Ap M Sk s
Bm=0.350(m/s), BO=0.549(m/s), dm=1.1, a=2.4-0.271®3.51, p=-0.357+0.14®2.77 -

T A T eV ERER R > 2 ¢/§’<[9]i?§ de ok
45 L giE B 2 4238 (model B) 0 40T

Ll E R
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a B
T P
SL(¢,T,P)=SL,ref(¢)£Tf] [P—] (1-2.5y)
ref ref (2)
St ($)=Z-W - 4" -exp[-£(¢—1.075)°]
B $¥ R4 Po=latm2 § B Tre= 300K > 40 M S dicho . 3477 o
03 BRI RE Ui R 252 dp B S s [9)]
Fuel Z W(cm/s) n 12 o B
CsHis 1 46.58 | -0.326 | 4.48 1.56 -0.22
C;H;0H 1 46.50 | 0.250 | 6.34 1.75 o178
XaBo+
CsHistCoHsOH | 14007 Xe” | 46.58 | -0.326 | 4.48 | | 564023 X XGL;G*
EPE

*Xpt AL R AR E R AT A S 0 Xg AR R

47 B 0 Pod it MBI

&b iR A

2.2 W FEHEN

e R APVER BT RE & AR B AR R § D RS

BRI o A2 P 3 * GT-POWERE (731 8 it o 0 BN N B 8% ehjg
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LB L2025 Faap Bof TR A R A

P MRt TF R AT T AR T %&%ﬁwﬁmp*’%
it Tt A GT-SUITES o if A # W PRI 2 4 pigd B8 i ? o
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