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Ahstract

Fruck, ax one of vital transporiations, fas aqofiieved 4.2 billion wits with
growth of 27 percent eacl vear in Tadonesia (Ditierr Hrebdai, 20040, Thix situartion
cait canse e defictt of fiuel resonrce soon or later since the fiel consumption i
incregsed as owell, Sowre efforis fiave been made o sodve thiv problem globaliv
srich as by desiging velucle whose cconomical fuel constmprion ond researchng
some eltemaiive fuels. Besides, shere is alse alternative effort that can mirimizc
the consumption of fiel that is by medifving the vehicle becomes the aerodynamic
one, Comveritonal trucks i Indonesia that seemis to have o aerodyncamic
cotsideration can be modified by insiallmg a pyramid tail 18 s convineed thar by
mstatling this device, the aerodvwamic drag can be reduced. In addiion, fuel
constmption can be reduced, toe It s because the power commondy used o
averceme dray has heen cut downe [ order fo investigoie the firther effect of this
slevige to drag and fuel consmprion, wiid tuened and coast dovwn examiinalion
fave been conducied. A the reswlt af those examinations, it is found thet pyrasid
pdd 15 alile fo reduce the drag. Specifically, pyranid tail 28 wun gives reduction af
rag 2004% and pyramid sail 50 mm gives reduction of drag 32.2% af high
Kevoolds nmumber. To obigin the reliable measwrements of fuel consemption
thraugl coast down examination i a real veliicle s quite complicated. The merin
prredifem is vhe ifleence of the external jaciors such as weather and traffic-fead,
fhey are mor repeafable. Wikle the vehicle v being  redudlt 1o another
catfigeercetion, the weather and traffic-foad have been differcon. B fiel CCORONY
pevteritial is sl obviowus in high speed where pyrasnd sod 30 cm groves fued saving

2705 and peramid w86 o gives feel saving 3.6%,



CHAPTER 1
INTRODUCTION

1.1 Background

Ol crisis that has bepon smee 1970 does nol show a better development so far
Now. ol price has achieved USS 78 per barrgl This condinon absolutely makes
developing conntries suffered.  In Indonesia, the condition seems to be worst becanse
there is 4 high increasing ol vehicle number especially heavy vehicle such as truck.
Truck, as a viral transportation for moving many kinds of products and raw matenial,
has aghicved 4.2 billion wnits with growth of 27 percent each vear (Ditjen Hubdat.
20043, This face will bring us o deficie of fuel condiion immediately because fuel
consUMpton 15 increased

Some efforts have besn made 10 solve s problem globallv suckh as by
designing  vehicle whose econamical  fuel  consumption  and  researching  some
alternative fuels Bur there is anoather effon that can minumize the consumption of fic)
which 15 by designing a vehicle that has lower aerodyvnamic drag. The aercdvnamic
drag becomes significant factor because 1t will gemerate drag which gives force fo
backward when a vehicle mowves forward, In doing so, (he vehicle needs some energy o
cvercame the drag. For example, a modem truck which has weight over 36 ton has drag
coefficient Cp=0 6 When the truck achieves velocity 70 miles per hour, 63% energy 15
uged 1o against the drag (Fose Me Gallen et al, 2000 Drag still has effect 1o energy in
lower velogity sinece il has big fromal arex. Consequently, the truck consumes fuel

lavashily

Figure 1 Condinon of Ceaventonal Trick in Indonesin



Chaoter T indocuciion

[n fact, Indomesian chooses to buy conventional trucks hecause it (s cheaper than
other tvpes of trucks. A common conventional truck that aceurs commercially has not
had a container. So, the owner of the rucks neads 1o add local contziners made of waod
(Figure 1). This design of comtainer seems neglecting acrodvnamic consideration.
When a container applies 1o i, a truck which has higher aerodymamic drag will be
generated. The contaner s higher than cabin and beams that support construction of
container become obstacle for fluids which flow beside the truck,

The changing of the muck construction can he made i frontage, base and along
side of the fruck, In this research. the reconstruction is just only focused on the base of
the truck by putting pyramid tail, By this changing, the drag would be reduced by
reducing vacuum area behind the truck. To find out the quantiny of feel reduction, a

road test or coast down needs to be done.

1.2 Objectives
The abjectives of this experiment are;

L Toinveshgate the effect of pyramid 1ails length 1o drag of truck.

2. To demonstrate the patential of pyramid il in fuel savings

1.3 Bencfits
The experiment will give potential benefits for some sectors:
a, Science and Technology,

l. Ta penerate an acrodynamic land vehicle by putting pyramid rail for
reducing of fuel consumption.

2. To prowvide gudance o industry in the reduction of asrodynamic drag of

heavy truck vehicles
b. Econormy,
1. To reduce an operational cost hecavse of decreasing of fue] consumption.

2. To provides job vacancy on truck industry by making pyramid tail for 30

millien trucks in Indonesia.
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<. Environment

By saving fuel consumption means to decrease of emitting gas, therefore glass

Iomse effect can be redpced

l.d Problem of The Research

The profile of truck which has square shape penerally generates vacuum area at
backside of the ruck, This means high pressure drag is produced at igh velocity. A
pyramid tail as an aerodynamic device 15 expecied o reduce the diag and fuel
consumption. Te find out the effect of this device to decreasing of drag and fuel
consumplion, wind mwnnel and coast down examination need © be conducted

resprectively,

1.5 Scope of the Research

This final report 15 focused on shape changing at the hackside of @ conventional
truck, Mitsubishi 135 Ps Truck, 2000 Production. This truck was chosen as a sample
because s design bas no acrodynamic consideration. Two kinds of pyramid tail
which has different size would be put belind the ruck in separate test to find out the
effect of the length. To identify that there is decreasing of drag or fuel consumption,

empiric analysis such as coast down or road 1est is needed respectively,

L6 Outline of the Report
This experiment repont is arranged in systematic form as follow:

|, Chapter 1 Introduction contains the backeround, objectives, Dbemefils and

systemaric of writing.

| ]

Chapter 2 Review on Related Studies, explains the theory of aerodvoamic and

another experiment that support this experiment.

3. Chapter 3 Methodology consists of parameters and procedure which is used in this
CXPETIMENL.

4, Chapter 4 Result and Discussion contains result of the examination and discussion

about the resul

5. Chapter 5 Conclusion and Suggestion
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CHAPTER 4
RESULT AND DISCUSSION

[n this chapter will present the resull and discussion of examination in different

ared; wind tunngl and coast down based on their purposes. The wind tennel examination

15 conducted in order to find aul 1he effect of pyranud tal to drag of a medel. while coast

down 15 carried oul to know effect of this acro device to lTuel consumplion of

comventiongl muck.

4.1 Wind tunmpel examination

This section presents the result from three configurations of drag measurcment.

There are unmodified conventional truck model, model installed with pyramid tal 28

mm. and model with nstalled with pyrard tail 30 mm. Those results are depicted 0

fipure 4.1 showing a correlation between Revnolds number and drag coefficient,

Correlation  between them shows positive correlations, This means increasing af

Revnolds number will smprove drag coefficient. But there s a0 bitle disturbance at

Revnoelds number around 80000, This phenomena was caused by transition sfream,
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Figore 4.1 Correlasion hetween Bevnold number and drag coefficien:

Examination by using pyramid tatl 50 gives higher Reynolds nu

[t is caused by longer lenpth will gencrate turbulence stream which =oc

athers configuration.



CHAPTER 5
CONCLUSION AND SUGGESTION

5.1 Conclusion

The wsing of pyramid ail is examined o know effect to drag and fuel
consumpron of conventional truck. The examunation s conducted in differam
types based on thetr purposes; wind tunnel and coast down, Some points that can
be concluded from those exsminations arc:

1. The measurement of drag through wind tnnel exanination shows that the
increasing of Reynolds number will be followed by increasing of drag. By
installing pyramid tail behind truck model, drag can be reduced where
pramid tail 28 mm grves reduction of drag 16% and pyramid 1ail 50 mm
gives reduction of drag 27 8% at high Revnolds nwmber,

Doing reliable measorements of fuel conswmption through a coast down

b

exatnination m & real vehicle is complicated. The main problem is that
surrounding factors are not repeatable, While the vehicle is being rebuil 1o
another configuration, sumounding factors [ke weather and traffic-load
change, But fuel economy potential s still obvious in high speed where
pyramid tail 50 cm gives luel saving 27.6% and pyramid tail 86 cm gives

fuel saving 3.6%

4.1 Suggestion

An alternative for further coast down examination is to use several vehicles af
the same time, but sall there are unwanted differences between the individual
vehicles and dnvers. How hard the driver accelerates and a1 which engine speeds
pears are changed can influence fuel consuwmption by 5% [Sandberg, 20017,
Addinenally, the differences between different vehicle configurations are usually
very small, 50 it s necessary (o drive in a long distances 0 ensure 2 cerdain

difference.
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