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An Investigation of Fuel Efficiency Consumed by Container Trailer

Akito MURANO*
Takeshi SUZUKI**

Synopsis

To construct ports consumes much energy and materials. So ports become one of the main origins of CO'2
emissions. For the exact estimation of the environmental impact, it is necessary to assess CO;, emissions through its
life cycle from material production, construction, usage, maintenance, to demolition. Especially in case of
infrastructures whose life cycle is long, the stage of usage plays a heavier‘part. '

In this study, fuel consumption from transportation by a container trailer which total weight is over 10ton is
investigated at the port area and on highway. The analysis intended for the vehicle like that is hardly performed.
The relation between fuel consumption efficiency and traffic speed is analyzed by using the estimation of the
running resistance.

‘ The results are;
1) The fuel efficiency consumed by a container trailer does not change so much depending on its average speed.
The reason for this is that the accelerating resistance counterbalances it to the air resistance.
2) The fuel efficiency consumed by a container trailer can be almost expressed by the traffic total
weight, the average speed, and the acceleration.
3) The fuel efficiency estimate type of which the variable is the traffic total weight and the average
speed is made. As the difference between the estimation value and the measurement value is small,

the effectiveness of the estimate type is shown.
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- 0<=V<10 | 10<=V€20 | 20<=V<30 | 30<=Y<40 | 40<=V<50 | 50<=V<60

T—5% 121 345 695 147 ) 0

FEE km/hour 10 15.9 250 329 - -

MR km/L 4.84 477 416 403 - -
mg':fm’ km?/hour? | 132 405 761 1,037 - -
NE-BRAO
zv.ong km?/hour’ | 54 1186 146 52 - -
R ma® | m/sscond?| 008 | 014 | 020 | o023 - -
TR D MARE /second?| 0010 | 0027 | 0028 | o019 - -

T8 % B-4 HED_RROINEEOFHME - EHfRE
(—REEEFT - 6.6t)

6.6t T (km/hour)
i} 0<=v<10 | 10<=V<20 | 20<=V<30 | 30<=V<40 | 40<=V<50 | 50<=V<80
T—28 0 28 593 18 0 0
TR km/hour - 19.2 249 304 - -
EHRR km/L - 530 586 573 - -
m*';jfﬁ” Kkm?/hour® - 312 579 778 - -
;"ﬁé;’;';’; Kkm?/hour? - 10 94 9 - -
AT o | m/second?| - 0.24 024 023 - -
MAROBAEE| m/socond | - 0015 | 0049 | 0010° - -

-26-

8RR B-5 HED TRRE OINERE O TFHME - EHERE

(EHE AT - 22.8t)

SR (km/hour)

228t 10<=V | 20<=V | 30¢=V | 40<=V | 50<=V [ 60<=Vv | 70¢=V | 80<=V | 90<=v [100¢=v

<20 <30 <40 <50 <60 <10 <80 <90 <100 | <110

T8 0 0 0 0 221 | 70 | 142 | 584 | 664 | 0O

FRRE | kmihour | - - - - | 542 650 | 770 [ 854 [ 929 | -

T km/L - - - - 1353 [ 383 [ 325 [ 296 [ 315 | -
A AR

!;va;n km?/hour? | = - - - |3082 |4286 | 5120 (6,072 | 7008 | -
[EX T

ZV,,,;:’;! km?/hour® | = - - - | 346 | 347 | 37 | 474 |45 | -

oo | w/sscondt| ~ | - | - | - Jott {008 |ot0 |01 {oos | -

(mamas | ™second | - - - |- |oots (0048 [0041 {0031 |0014 | -

4R FB-6  HED T RE OINEEOTLE - mYEE
(BEE R ETT - 14.0t)

i (km/hour)

140t 10<=V [ 20<=V | 30<=V | 40<=V | 50<=V [ 60<=V [ 70<=v | Bo<=v ] 80¢=v [100<=V

<20 <30 <40 <50 <60 <10 <80 <80 <100 <110

758 0 [0 [0 ] o s | 281 2 | 1 | 710 am

FEEE | whour | - | ~ | - | - | 502 | 662 [ 751 | 867 | 955 1033

Fog® | et | - | - | - | - |30 [ a3 | 368 [ 314 [ 379 358
. D

AR Dntmout | = | = | - | - |a0es [4728 | 5808 | 699 | 7.002 |8e20
S 2.1 1

o anm kot | = | = | - | - |75 |97 [ass | a0 |ees |62

A e [m/sscondt| - | = | - | - |007 |oos |o08 |01z |00s |o0t0

" nmmom | ™/second?| - - - - |0001 |0001 | 0002 |0.029 [0.028 |0043

HERR BT HEDOZRROIMEE D FHE - R
(BEERETT - 12.61)

SEFE (km/hour)
126t 10<=V [ 20<=V | 30<=V | 40<=V | 50<=V | 60<=V [ 70<=V | 80<=V [ 90<=V | 100<=V
<20 <30 <40 <50 <60 <70 <80 <80 <100 <110
F—58 12 1338 [ 422 | 379 [ 279 | 185 | 82 | 44 | 0 | 0
@& | kmshour | 199 [257 [340 | 449 | 577-| 628 | 757 | 810 | - | -
et | km/i [ 530 [ 727 | 687 | 750 | 686 | 649 | 550 | 637 | - | -
R BARD L tshour® | 451 | 668 1011 1,722 | 2643 | 3200 |80 5384 | - | -
e | ko | 3z [ 116 | 199 [ 181 | 175 |ass |04 | 25 | - | -
o | m/secand?| 0.11 [ 041 | 011 [ 010 | 008 | 008 o007 |00s | - | -
" inmsony | M/second?| 0.001 (0012 |0.011 {0011 | 0009 |0.010 0008 | 0007 | - -

{1433 B-8 HE D T K UOVNEE O EHIE - R
(BHEEEST - 12.4t)

R (km/hour)

124t 104=V | 20<=V | 30<=V [ 40<=V [ 50<=V | 80<=V | 70<=V [ 80<=V [ 80<=V |100<=V

<20 <30 <40 <50 <60 <10 <80 <90 <100 [ <110

TS 0 ol ol o] o] o[ 13178 [8o4l|eas

PHBE | kmmour | - [~ | - T ~71 - | - 1782|857 | 946 1041

BT kem/L - 1 - T -1 - T - T - 1306133 [360 |342

PRI thout | = | - | - | - | - | - [s478 | 6164 6874 |sase
o - a

zﬁmzi:! km’/hour’ | - -] - - - - [ 134 | 423 | 703 | 434

o |msscand?| = | - | - | - | - | - |01 |15 |02 o007

(mesma) | M/second | - - - - - - o011 [ 0008 | 0026 (0018
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