RHEBU LR |
N Technology and

Engineering
SE2H
20175128 H48K %2 DO - 10,6232/ TEE

REBEHEREIRTE RS
SR - SBENE - A

RS RERRRAASHEEHRRARNARER AR IHAEE S RE
REK - R - B - AEE

TRBEREM 3 DAEN SRR G L R ERE I R B2 AR
BRIKRX ~ JulBlRR - ZRORFR - iRBR

axnt RIEHSRRSHERGHRRKEERERRE A Z 5 ERE R R
PRERIE - PRRIE - JREEHE - BRMEE - IR

Bl EEMEASPHIERHRANERRERS2R T



FHEE KT § 2017 » 48(2) » 1-16
DOI: 10.6232/JTEE.201712_48(2).0001

LTS N L R,

Construction of Fuel Saving Literacy Indictors of Vehicles

R S MEA S BF T
SRR R R N el
e pEE R £ e E
TR BRI B BT R
Cheng-Lung Tsai, Chih-Chao Chung”, Shi-Jer Lou™
Department of Industry Technology Education, National Kaohsiung Normal University
“Department of Industrial Engineering and Management, Fortune Institute of Technology

““Graduate Institute of Technological and Vocational Education, National Pingtung University of

Science and Technology

i &
AET R AT RIS E R R 2 g DR ERARA o AR S R dA
2 % RE B 2 o A0 IR (Fuzzy Delphi Method) ki 482 55 £ & Fohii 82 &0 F 32840 1%
£ 12k 2> 372 (Analytical Hierarchy Process):* & 2 & 3 R ehgp L k= AT EA ko gud %#
AWEEREARLAE F CHEREHL ()3 BimaEEEd FI M RA L EN RS
(0.483) ~ &b 4t (0.379) ~ & o H1.(0.139) 5 (217 Bdaik > 1 [ p* JehfE £ 4 % (0.128)
(3)52 AR kA 5 T122 8t pisd £ (CLR2 § e » e KETHRZ I TR F §
B)RERET TR MG FRE DR TS 0 BT &R o 2 T1.34 3 fnths ik
FRBAREE R B E RPN SRR TR MBEERIL S B0 R RIS 0 T & R
PEERETEE E55(0.058) AP HEL T RS AT EB R ieh &gy o s
BETEd v hE® o7 LA &0y LT E B R BAFL LT Be S 4
ZARFFOFLT REAPIRY AR FAFBHEFRAPI SRR RTVRETY 2

S
ol

¥

=

3 D HN PR ’}:U{‘“" %1 B ATiE s F AT s & B~ & R

T 4EArAg o E-mail: 9915916@gmail.com
T T4 ¢ % 47 > E-mail: lou@mail.npust.edu.tw



e eRT 8 2017 - 48(2) » 1-16
DOI: 10.6232/JTEE.201712_48(2).0001
Abstract

The purpose of this study is to construct the fuel saving indicators of vehicle and to assess its
importance. This research method is based on the relevant literature and expert questionnaire by Fuzzy
Delphi Method to construct and integrate the vehicle fuel saving indicators, and then assess their
weight level by Analytical Hierarchy Process. The results include (1) the weight of the three main
indicators from high to low, in order for the fuel saving awareness (0.483), fuel saving skills(0.379),
fuel saving affection (0.129); (2) There are seventeen sub-indicators, with the "application” of the
highest weight(0.128); (3) There are fifty-two questions in order, among "1.2.2 vehicles in reducing the
heavy load such as the installation of roof racks and roof containers can reduce the engine load to
improve vehicle fuel efficiency. And" 1.3.4 vehicle tires to maintain the original standard tire pressure
which can reduce the friction resistance, reduce unnecessary tire wear, can save fuel” show the highest
weight(0.058). These two are the most important indicators. Also, results of this study can provide the
vehicle companies and the competent authority the fuel saving literacy indictors of vehicles as

reference.

Keyword: Fuel saving, Fuzzy delphi method, Analytical hierarchy process, Fuel Ssaving awareness,
Fuel saving skills, Fuel saving affection
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Abstract

The purpose of this study was to apply inquiry-based teaching strategies to the practical project
course of electrical engineering and computer science department at technological university, and
evaluate its effectiveness after one-semester experimental teaching to the senior students at a private
technological university in central Taiwan. The findings of this research were concluded as follows:
(1) The experimental group’s inquiry ability was significantly improved after 12-week experimental
teaching, whilst not significantly different to the control group. (2) The experimental group’s
creative thinking was significantly improved and different to the control group with favorable
teaching effect. (3) The experimental teaching received high level of satisfaction from the

participant students.

Keywords: Creative thinking ability, Inquiry-based learning, Inquiry-based teaching, Practical

project course
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Abstract

3D printing is a key technology to industry 4.0, and Taiwan play a role in international
production chain because of the advantage of developing smart production. Applying in emerging
manufacturing and mechanical design with machine tools, metalworking, and 3D printing, then rice
cultivating talents with practice and creativity, and then contribute to industry 4.0. Therefore,
mechanical design and 3D printing technology are essential and feasible to be researched. The key
point of this research is to design with Computer Assisted Technology, then produce the parts of the
machine tool with 3D printing technology. To lower production costs, “improving accuracy” and”
reducing development time” are necessary, and then change the current mode of production, and
raise production capacity, and improve international competent ability in the future. In teaching
methods used “six essential disciplines” which written by America founders master as teaching
strategies, then develop main and secondary targets according to the disciplines. Further, develop
capability indicators which comprise machine tools industry oriented, 3D printing technology and
mechanical design, and ask for ten experts with questionnaires, then assess capability indicators in

above with analytic hierarchy process (AHP ) . Finally, combine AHP and capability indicators to

compile the syllabus.

Keyword: Machine tools industry-oriented, 3D printing technology, Mechanical design, Analytic
hierarchy process ( AHP )
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Abstract

To tackle these problems, we use this system to connect to the intake manifold of an engine so
that the mixed hydrogen and oxygen gases can go into the chamber of the engine. When they meet
the burning gasoline, they will increase the burning temperature of the gasoline. This will burn and
clean the residual carbon by sending it out through the process of exhaustion.

To prove the effectiveness of this system, we also use an Exhaust Gas Analyzer to analyze
automobiles - the carbon monoxide(CO), Hydrocarbons(HnCm), Nitrogen oxides(NOX) and
carbon dioxide(CO2) emissions. Specifically, when connected to this system, the combustion
chamber works smoothly and the carbon monoxide(CO), Hydrocarbons(HnCm),

Nitrogen oxides(NOX) and carbon dioxide(CO2) emissions decrease significantly.

Keywords: residual carbon ,carbon monoxide(CO), Hydrocarbons(HnCm), Nitrogen oxides(NOX),

carbon dioxide(CO2)
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Fu# : BENZ-C180 BEE18L £ 11994 22 Kt 95272
% g P th 2 o e 15 FarE oL F (%)
CO (%) 0.66 0.17 74
HC (ppm) 414 99 76
COz (%) 14.1 14.5 -2.8
K% : TOYOTA-WISH #iE 20 & & 2004 = 2 gt 177411
te =5 P th 2 o o 5% 1 AL (%)
CO (%) 0.38 0.11 71
HC (ppm) 440 235 46
COz (%) 14.6 14.5 0.6
R : TOYOTA-CAMRY g€ 20 # {» 12002 o 2 #c 319743
th %7 B 1 2 5 Y =% i FoaE o F (%)
CO (%) 0.27 0.07 74
HC (ppm) 419 171 59
COz (%) 14.2 14.6 -2.8
K4 NISSAN-CEFIRO i E 300 £ > 11999 2 2 i 93697
e 2 I8 P W 2 o e B (s FRE O S (%)
CO (%) 0.84 0.04 95
HC (ppm) 205 17 91
CO2 (%) 12.8 12.6 15
B ¢ NISSAN-SENTRA 2FE16L i 11995 2 ¥ ¥t 208430
th %1 B 1 2 5 Yo % i FOHTE 0L T (%)
CO (%) 0.33 0.01 96
HC (ppm) 201 84 58
CO2 (%) 14.2 14.4 -1.4
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E§ a2 fpi

B
(- NaOH
B EE 39.9971 g:mol™
Wi 39.992509329 g mol-!
iy vod FAg
TR 2.1g/cm?
g 318 °C (591 K)
il

1388 °C (1663 K)

I NED

1110 g dm (20 °C)
AfER (7 ER) 238 gdm3
BfER (o pR) <<139 g dm?3
EF R <2.4 kPa (20 °C)
PKb -2.43
7% R nD 1.412

ZCRBRF AR

AT R RRF AR ACRT T BRI R A AFER RIENFFHICO

HC ~ COz » 422 R = Bl4c & 79757 -
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B LRV ¥ 4p 220V

CERATE R AN 20-155A
R R(V) 254V
ZRTRV) 56V

PRELIL(V) L
b S (%) 85%
2 % (%) 85%
£ £ (ko) 3.6 kg
A W) 40W
<+ (mm) 270*112*185mm

)

~RREREER
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AL R LR E A RO R R 4

Bt dhed 9957 o
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TRERBLREL
LR AC110V-220V
iy 147 5 47-63 Hz H #p
R 9V-15V
R 25A MAX
T RR LE 16.5V
TR L 27.5A
i 2 75%
e 5 IR IR T
& B 118x % 226x £ 193mm
£E 2.4 kg

WO T iRk E

I~ RERR

AR SRR R 0 AeBL04 T o RIRE F TN F WA ER JBSURER

~

LTFER > RfpdeT o
+ 7 EHC/THE -
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FI* pARE > e BI1297 7 0 ARSI B E R P IR L R 0 R ALl o

#11
PARARZ R £
#h Yl 5.5 mm
Bih + 100 cm (¥ ¥ £ P 2m/3m/5m/10m $ih£ 5 7])
/LI 1/18 +1 CMOS
i F K 30 5
AR L] 60 &
N TaAkF AR L LED v 4
£ FE 4 2~7 cm
~ 8 £ 18 cm
¥ % 25+ TFT it & ¥ %
-2 fﬂi%] sl AV-RCA - =&
T 2 AR E A
#H 7 LY R
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W12 p A4
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o F sk (rd12%7 ) B PATFREER LA (EPRF ) T K
FORD-ESCAPE#: & fg i 2 fesitflie * » 23 ERPIEZ7Fr> 23 R EFHE 4
F R WELR £ YR CO ~ HC - NOx % § & B f B RV 3 £ 08%0 b 2 sk & » 3
WCOEAR» FHAESM (BFRY 2B 2REE) - d FEP “2 3L FREER
BOEPRF T oRE MR PG & B LRAE DR LF REAG FBF AR
o BUE T AL FORE K AR T LR AT

LU A0 § Rk h 70 &7 i Do g S R R e G AR 2

Ry
A
n
i

B A4 Ak s o

2“@iyz§a@%@«wmﬁwﬁ:wﬁﬁmi%“?“% PARABLE s T

FARBF 2 RR e Al kst e

%12
FORD-ESCAPE | 8 f # #4c2_ kR B £ %
F# : FORD-ESCAPE BiE 23 & > 1 2004 2 f24K : 90172
¥R (min) /58 B CO (%) HC (ppm) NOx (ppm) CO2 (%)
0 0.44 386 212 18.99
5 0.00 17 48 14.64
10 0.00 13 37 14.54
15 0.00 11 31 14.49
20 0.00 10 25 14.36
25 0.00 10 18 14.35
30 0.00 9 9 14.42
35 0.00 2 3 14.44
FoarE o F (%) 100 99 08 24

FRE RO (%) = R Bl — B 15 Bk R 4o Hicdhx 100

2R H (A 13977 ) AT E 5 R £ kxS ( 7 ®3000~4000 2 2 k- =)

#HTOYOTA-CORONAF *5354 454 § R & F HME R 4 5 R LEFHMAHE»HCOHC -
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CO2/ & % > NOx3: ik B a4F 5.150~160 ppm_* ™ » & § /2 & 7 WHE » 31 e R &
e g 35 A 4R B R % 0 F HE MOt K (%) COE 487 % ~ HC™# 1479 ppm ~ NOx "% 488
ppm ~ CO2*% ™13 % > o p 3P - “FH 234 § R & i} WHEmE P Mg 3 & F A7
- AT AP LA AT RBREL FEAIFREFH R 2 T A
BofE e 2 B AR Ko A D TR ER S RGFELVT Lo Py G IREAHS
S G FRF AT OETS oG pen L BRI EF R F K F ik R(H 2 2003;

¥ 38 B > 2003 ; Akasaka, Suzuki, & Sakurai, 1997 ; Alan & Wellington, 2012 ) -

%13
TOYOTA-CORONAG # &  #3%2 kR RIE 4
F% : TOYOTA-CORONA  #4 £ : 16 &> 11992 2 4z 4 : 58580
¥R (min) /58 p CO (%) HC (ppm) NOx (ppm) COz2 (%)
0 0.48 263 154 18.70
5 0.44 205 145 18.20
10 0.25 137 120 18.00
15 0.17 86 90 17.85
20 0.12 69 63 17.40
25 0.10 62 32 17.00
30 0.09 53 20 16.50
35 0.06 53 18 16.20
FAarE it X (%) 87 79 88 13

FRE O (%) = R4s Bk — B 1 B R e B x 100
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R EF IR FA G o W REAREF TENE AP E100C 2 B~ T ARELE A 2100~
180°C 2 B » 2 Fx B9 skl fe it > 4 vﬁ%»%’i:ﬁﬁa%i 5508 (A)o

EFREFHARRT K5 A S A ¥ T2

o

T8> 6 % T fET nR4F 220~

FHAE U E it £ o
EFREFME I FREE L BRGNS TR e 7 TR
AL ERET EHAGE AW I AAMAGT T FREF

LAk B AT R AT U s o BRI R - B R L e 2 g ek
PR B e BE T RS R L ¥ (JARC) 22012£67 129 2 F > 3T ~ %34 3]

Bl G B 2 RS L3 B S AR IR SR & R T

RS FAWE 0 TR & R RS e B B RFOER -

S & 5

“EEFREEBIARFEFEN I RE %] IAFEVERLoHRAEE  ARDE
FAE ERET > RRFAI AL RFLHE FARY T FRE B AN 4
P F R84 2 4 i o r%—‘r'{F'*xpu“m,bk.ﬁx ii%ﬁ%ﬁi%’ﬁﬁ B Y - A

DEEA R TE 13 R F R RS P R
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