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ABSTRACT

The research entitled “A Study of Ways to Reduce Fuel Consumption of Semi-
trailers: a Case Study of Dynamic Transport Company Limited” was a practical research. The
objective was to study factors and find ways to improve working plans and driving behaviors of
the drivers who left their trailer engines running while parking. PDCA or Deming Cycle was
adopted to plan the research procedure. Data from the Terminus Fleet Management system were
used. Data prior to the improvement were analyzed using 7 Quality Control Tools in order to
determine factors causing problems and find ways to improve the working process. Consequently,
data after the improvement were collected to compare the results.

Data regarding periods of parking without turning off the trailer engines at 4
operational points could be ranked in descending order of the parking periods as follows: the
company parking lot, destination factories, container return point and during the trip. The
improvement was divided into 2 parts. The first part was concerned with the drivers’ behaviors.
Rules and regulations were set up at 2 operational points: company parking lot and destination
factories. Staff at the branches were responsible for checking and clarifying the rules and
regulations. The second part was concerned with working process. A table displaying the status of
the container return point was developed to be used for planning the container return service. It
was found that before the improvement, the monthly average period of parking without turning
off the engines was 106 hours and 24 minutes, resulting in the fuel consumption of 268.13 liters,
costing 7,124 baht. After the improvement, the monthly average period of parking without turning
off the engines reduced to 76 hours and 8 minutes, resulting in the fuel consumption of 191.87

liters, costing 5,098 baht. On average, the fuel cost per month reduced by 28.44%.



Keyword : PDCA Cycle, Deming Cycle, 7 Quality Control Tools
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M1919N 2.1 u,mmwwmmaimwmmiﬂ53mmmﬂm%mwamazmsﬂaﬂﬂaeamamawy

Unit for
Para Unit for
Description Emissio Fuel co HC NO,
meter Fuel
ns
Idling fuel consumption 1350 (LV)
F; mL/h gh 50 8 2
or emission rate 2000 (HV)
Drag fuel consumption or 21
emission parameter, (Lv)
A mL/km gkm 1 0 0
mainly related to rolling 105
resistance (HV)

Drag fuel consumption or
emission parameter (mLkm) | (gkm) | 550(LV)

S,

10B 0 2 6
mainly related to /(knvi) | (kB | 1780 (HV)
aerodynamic resistance
o, | Efficiency parameter 900 (LV)
10°B, mik | gk 150 | o 10
800 (HV)
. | Energy-acceleration mL/ ¢ 300 (LV)
10', 250 | 4 2
efficiency parameter (avs) | Grmis)) | 200 (HV)
Average vehicle mass for
M, kg kg 1400 1400 | 1400 | 1400
light vehicles(cars, vans)

Average vehicle mass for
M, | heavy vehicles(trucks, kg kg 11000 | 11000 | 11000 | 11000
buses)

The parameter vales are used for both light vehicles (LV) and heavy vehicles (HV) unless indicated

otherwise
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fan Akcelik, R.(2002). AaSidra Traffic Model Reference Guide [Computer software] :

Akcelik & Associates Pty Ltd.

! o o o @
Vni’Nﬁ 2.2 Llﬁﬂ\‘]‘lallﬁ]i,l‘.ﬁﬁ']ﬁ'iﬂiﬂﬂuﬂ"'lll!']ﬂl‘ﬂ'l!mZﬂuﬂﬂlﬂﬂjﬂillﬂiu SIDRA

Max
Fuel Idling Power to
Percentage of Loaded engine
. type Fuel Weight
Vehicle Class Vehicle mass, power.
(% cons. Ratio
kilometres M(kg) Pmax
Diesel) | (mI/h) (PWR)
(kW)
Light Vehicles
Small Car 30% 1 900 1100 64 58.2
Medium Car 30% 2 1296 1250 80 64.0
Large Car 30% 2 1728 1500 110 73.3
Van 8% 13 1728 2000 70 35.0
Light rigid 2% 34 1332 2700 75 27.8
Combined 100% 3 1342 1369 83 60.8
Selected 3 1350 1400 85 60.7
Heavy Vehicles
Light/Medium
60% 48 1620 5500 90 16.4
rigid
Medium rigid 15% 87 1800 10000 120 12,0
Medium/Heavy
15% 98 2340 16000 170 10.6
truck
Heavy truck 5% 100 2520 28000 260 9.3
Heavy articulated 5% 100 2520 38000 300 79
Combined 100% 67 1980 10500 126 12.0
Selected 70 2000 11000 130 11.8

nn Akcelik, R. (2002). AaSidra Traffic Model Reference Guide [Computer software] :

Akcelik & Associates Pty Ltd.
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M3 2.3 uﬁmmmﬁ’u (Default) "lJ?J\iﬂ'lii]'Iaﬂ\?‘l/‘l'lii'IllmE]ii'lﬂ'lll'lﬁiﬁ'm‘llﬂ\ﬂﬂiuﬂin

SIDRA

New
Parameter Symbol | Australia USA
Zealand

Cost Unit $(AUD) | S(NZD) $ (USD)
Parameters for operating cost factor (k)
Pump price of fuel in “Cost Unit" per $0.40 ($/1)

) ®) 0.85(S/L) | 1.05 ($/L)
litre (or per gallon) (1.60 $/gal)
Fuel resource cost factor ) 0.50 0.60 0.70
Running cost/fuel cost ratio ) 30 2.5 30
Parameters for time cost k)
Average income (full time adult
23.00 18.00
average hourly total earnings)in “Cost (W) 17.00 ($/h)
($/h) ($/h)
Unit"” per hour
Time value factor as a proportion of
) 0.60 0.60 0.40
average hourly income
Average occupancy in persons per
(r) 1.5 1.5 1.2
vehicle
Vehicle parameters
Light Vehicle Mass ( average value in
™) 1400 1400 1400 (31001b)
kg or1b)
Heavy Vehicle Mass ( average value in 11000
(M) 11000 11000
kg or Ib) (24,0001b)
Idling fuel consumption rate for Heavy
Vehicle in milliliters per hour (or () 2000 2000 2000
gallon per hour) (0.530 gal/h)

Calculated values
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Vehicle operating cost factor in “Cost | (k, =1, 1, 1.275 1.275 0.840 ($/L)
Unit” per litre (or per gallon) of fuel P) ($L) ($/L) (3.36 §/gal)
Time cost per person in “Cost Unit" 13.80 10.80
(t, W) 6.80 ($/h)
per hour ($/h) ($/h)
Time cost per Vehicle in “Cost Unit" (k, =1, 20.70 16.20
8.16 ($/h)
per hour W) ($/h) ($/h)

i Akcelik, R. (2002). AaSidra Traffic Model Reference Guide [Computer software] :

Akcelik & Associates Pty Ltd.

113912939 303013VVY (Drive Cycle) F19N30AANIHEYA [Idling (Stopped)
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U [ { . o Y
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F, = fd, 13600

I a 4 a o U A
fFiduauuamslyemas ¥se 9nsimstasenaiiy (mL/h , g/h)

) .
d i Tnansnvga(s)

I A d a
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