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Abstract

A hovercraft is an amphibious vehicle that works on an air cushion, capable of traveling on land
and water terrains. This vehicle is driven by two systems, namely the lifting system and the propulsion
system. The propulsion system functions to produce a thrust that will drive the hovercraft vehicle
forward. The thrust is influenced by engine speed, transmission, shaft rotation, fan design, air flow speed,
flow rate mass, and air discharge. This research method is carried out by varying the engine speed,
starting from 1000rpm, 1200rpm, 1400rpm, 1600rpm, 1800rpm, 2000rpm, 2200rpm rotation. The results
of the research and data processing showed that the higher the rotation of the shaft, the greater the thrust
generated. Where at a minimum engine speed of 1000 rpm, the shaft rotation of 436 rpm produces a
thrust of 11.794 Newton. Whereas at the maximum 2200 rpm engine speed, the 1060 rpm shaft rotation

produces a thrust of 87.664 Newton.
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INTRODUCTION

Hovercraft is an organic TNI-AD vehicle
that functions to transport personnel and
materials from one island to another.
Hovercraft is an amphibious vehicle that
works on an air cushion, capable of running
on land and water terrains. This vehicle is
driven by two systems, namely the lifting
system and the propulsion system. The lifting
system is functioned to pump air into the
concrete so that the vehicle is lifted (hovered),
so that the vehicle does not have great friction
against the surface of the water or the ground
when driving. The propulsion system serves
to push the vehicle when it has been lifted so
that the vehicle can move forward.

The performance of the hovercraft
vehicle to carry out its functions is affected by
several forces, namely the thrust force, lift

force, drag force and weight force. If the

influencing forces meet the requirements, the

hovercraft will be able to perform its function.

The most important thing for moving a

hovercraft to be able to move is that it needs a

large thrust to fight gravity, friction and drag.

To get a large thrust, it is influenced by

engine speed, driving fan rotation, fan

dimensions, air exit velocity, air flow rate and
mass flow rate.

For this reason, in order to get maximum
performance results, the author tries to
analyze this vehicle with the title “Analysis
of the Ability to Push Hovercraft Vehicles
to Support Army Swamp Operations™.

Based on the background above, the
problem formulations in this study are:

1.  How is the effect of shaft rotation on the
thrust air speed generated by the axial
fan?

2. How does the shaft rotation affect the fan

thrust?

3.  How does shaft rotation affect fan thrust?
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4. How does transmission efficiency affect?

To clarify the scope of the problems
discussed, the authors need some limitations

to be described, including:

1. Calculating the mass flow rate.

2. Calculating the air discharge.

3. Calculating the axial fan thrust.

4. Calculating hovercraft drag.

5. Calculating the thrust of the hovercraft.
METHODOLOGY

In the implementation of this thesis, the
implementation is divided into several stages
of writing starting from observing functions,
working methods, collecting data, and testing
to find out the results of making this bicycle.
1. Place of manufacture of tools
2. Tool upgrade time.

3. Waktu Pengambilan data.

Research Methodology

In this research method aims to analyze
the propulsion ability of a hovercraft vehicle
so that the vehicle is able to go at the desired

speed.

Variables

The variables used in this study are as
follows:
1. Independent variable
The independent variable is the variable
whose amount is determined by the author,
namely the engine speed of 1000-2200 Rpm.
2. Dependent variable
The dependent variable is a variable whose

magnitude cannot be determined by the author

but the amount depends on the independent
variable. In this planning the bound variables
are:

a. Axial fan shaft rotation

b. Air Velocity Exiting the fan housing.

c. Fan pushing force.

d. Fan drive power.

Tools and Materials Used.

In the implementation of this research, the
tools used are hovercraft vehicles and aids for

data collection.

Hovercraft specification data:

a. Vehicle weight without driver: 130 kg
b. Engine type: 110 cc/4 stroke

c. Lifting engine type: 150 cc / 4 stroke
d. Pusher/ lift fan type: Axial

e. Vehicle body material: plywood

f.  Material of skirt: Taslan cloth

Figure 1. Hovercraft Vehicle.

Material
1. The propulsion engine functions as a drive

for the hovercraft propulsion system.
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Figure 2. Driver engine.

Figure 4. Pully

Engine specification:

) 4. Timing belt. Serves as a  rotation
Engine type: Yamaha

a.
) . successor from the engine crankshaft to

b. Engine capacity: 110cc

. . the axial fan shaft.

c. Cylinder: single

Max power: 7.14kW or 8000rpm

o

2. Kipas Aksial. Berfungsi sebagai penggerak
kendaran hovercraft untuk melawan gaya

berat,gaya hambat dan gaya gesek agar

kendaraan mampu melaju.

Figure 5. Timing belt.
5. Axis. Serves to continue power together

with engine speed.

Figure 3. Axial fan

Fan specification:
a. Fan type: Axial
b. Diameter: 32 inches = 0.812 meters

c. Angle of attack: 180

Figure 6. Axis

d. Number of blades: 6 pieces
Auxiliary Equipment

) ) ) The auxiliary equipment that is meant
3. Pully. Is a mechanical motion tool that is

here is a tool used to measure test parameters
used as a support for the movement of a

) and also other tools needed to help carry out
belt or circle belt to carry out a groove

) ) research. The selection of measuring
force that functions to deliver a power. The

) instruments used in this study is based on the
workings of the pully are often used to

o ) availability of the tools, the ease of operation
change the direction of the applied force

. ) and the accuracy of their measurements. The
and to deliver rotation. o ) _ )
assistive equipment used during this research

are:
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1.

Anemometer. Sebagai alat ukur kecepatan = Data processing and analysis step

udara keluar yang dihasilkan oleh kipas After collecting data from the hovercraft
pendorong dan pengukur kecepatan propulsion system testing, calculations are
hovercraft melaju. made regarding the fan blade, mass flow rate,
air flow rate, ipas thrust, fan thrust, and
transmission efficiency using the formula on
the theoretical basis. The results of the

calculation of the test are written in table form

_ using excel, it can produce a graph of the
Figure 7. Anemometer ] ) )
relationship between the rotation of the shaft

2. Tachometer. Serves to measure the engine

to the speed of the exhausted air, the rotation
speed of the hovercraft booster.
of the shaft to the thrust of the fan, the
rotation of the shaft to the thrust of the fan,

and the efficiency of the transmission. After

& producing an observation table and graph, it

)]

Figure 8. Tachometer

can be compared, analyzed and conclusions

drawn.

Data Retrieval Step

Plunger Engine Start. .
Table 1. Data Retrieval Table

Measure the ambient air temperature and

humidity. I e e o o B e e P B
Measure the atmospheric pressure. H i [0 | m oo | oo | owe || om || o
Rotation Settings (set the engine speed

from 1000 rpm; 1200 rpm; 1400 rpm; 1 e o) m —

1600 rpm; 1800 rpm; 2000 rpm; 2200

rpm).

Measure the axial fan shaft rotation (from 5 | Kbt | V| s

engine speed of 1000 rpm; 1200 rpm; m

1400 rpm; 1600 rpm; 1800 rpm; 2000

rpm; 2200 rpm). Installation of Testing Tools

Measure the speed of the air coming out The installation scheme to  be
of the fan housing (from engine speed of
1000 rpm; 1200 rpm; 1400 rpm; 1600

rpm; 1800 rpm; 2000 rpm; 2200 rpm).

implemented is as shown in the following

figure:
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resulting air exit velocity will be different to
An\emo meter

J

produce fan thrust.
Preliminary Research Data

Tchometer The initial data obtained are as follows:

engine 1. Retrieval of data by varying the

skirting engine speed.

2. Retrieval of fan shaft rotation data.

3. Retrieval of air speed data out of the

fan housing.

Figure 9. Testing Installation Scheme

Table 2. Preliminary Retrieval Data

Flow diagram

Bermrjin
. ) W| Vel | N | Sam . it
To simplify the making of the tool, a vl s e s |
. . 1 E o T
global system block diagram design is needed, Sl - ol B Ell R SR DR
for the flow chart it can be shown in the image
1| s | ous | e | s | oems | s | o
below. s e | & [ swla | & i
MormPws  (afpens) @ ————
b 2
‘ Studi Pustels dan pengummpulan data ‘
! I R I A O S BT
Persiapan bahan dan alaf
| e | . _ 9 | 65 | 9| W
v 3 | KeeopemUraKer | os
| Pengujian dan pengambilan data | 3 66 [4 § ) 106
L s | 35 [somB| 66 | 68 | 7| 9 |wmw
Pengolahan data - -
1. Anabza  putaran mesin pendorong terhadap
kecepatan fluida keluar pada hovercraft
2 Aulis v msi pedong ebeip e Calculating the axial fan blade:
orong.
I 1. Calculating the speed of the road blade:
_nxDxn
60
_ 3,14 x 0,813m x 436rpm
= 18,545 m/s
2. Calculating relative velocity:
STOP
_ u
- sin B
18,545 m/s
RESULT AND DISCUSSION sin 20
Based on data collection, data =19,391 m/s

processing is carried out, which aims to 3. Calculating absolute velocity:

c =wxcosf
=16,931 m/sx 0,408
= 6,909m/s

determine the thrust generated by varying the

engine speed so that the shaft rotation and the
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Determine the Cross-Sectional Area of the

Axial Fan.

1.
A —4.7T.D

=1.3,14.(0.8128)’

=0,518 m’
Calculating the density of air.
=
P=xrr

_ 9,.81x10*N/m?
(287— k) (273+259Kk)

p = 1,147 (kg/m?)
Calculates the mass flow rate.

Where to calculate the air mass flow
rate required the density of air, the cross-
sectional area of the fan and the solute
velocity of the fan, the calculations obtained
for the air mass flow rate are as follows:

m=p.A.c

=1,147kg/m’ x 0,518m” x 5,665m/s
=3,369 kg/s
Calculating water charge

Where to calculate the air flow rate,
the mass flow rate and density of the air
are needed, the calculations obtained to

get the air flow rate are as follows:

Q=%

__3,369kg/s
"1,147kg/m3

=2,937 m’/s
Calculating the axial fan thrust.

Where the thrust of the axial fan
functions to push the hovercraft vehicle that
has been lifted due to the lift, to calculate the
thrust it requires the mass flow rate of air and
the velocity of the air out, then the following
calculations are generated:

Ffan = mx C2

=3,369kg/s x 3,5m/s

=11,794 N

Calculate fan thrust

Where to calculate the fan thrust, it takes

the force and velocity of the air out. The

calculations are as follows:

P =FxC2

=11,749 N x 3,5 m/s
=41,281 Watt

Efficiency of transmission

Calculating the efficiency of the transmission,

namely the ratio of the shaft rotation and

engine speed. The calculations are as follows:

N_r@oron) 40,

n (mesin)

= 1403060?::; x 100%

=43,6 %
Table 3. Calculation results and data
processing.
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DISCUSSION
Graph of the Relationship between Fan Shaft
Rotation and Air Speed Out.
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Figurel0. Graph of the relationship between
fan shaft rotation and air speed out.

In Figure 10, the graph of the relationship
between the rotation of the shaft and the
velocity of the air out. The minimum shaft
rotation is 436 rpm and produces an exit air
velocity of 3.5 m/s, while at a maximum shaft
rotation of 1060 rpm it results in an exit air
velocity of 10.7 m/s. So from the results of
data retrieval the higher the rotation of the
shaft, the higher the velocity of the resulting
air out.

Graph of Fan Shaft Rotation Relationship
to Fan Push Force.
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Figure 11. Graph of the relationship between

shaft rotation and fan thrust.

In Figure 11. graph of the relationship
between shaft rotation and fan thrust. At a
minimum shaft rotation of 436 rpm produces
a thrust of 11.794 Newton, while at a
maximum shaft rotation of 1060 rpm it
produces a thrust of 87.664 Newton. From the
results of the discussion, the higher the
rotation of the shaft, the greater the thrust
generated by the fan.

Graph of Fan Shaft Rotation Relationship
to Thrust.
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Figure 12. Graph of the relationship between
shaft rotation and fan thrust.

In Figure 12. a graph of the relationship
between shaft rotation and fan thrust. At a
minimum shaft rotation of 436 rpm it
produces a thrust of 41 Watt, while at a
maximum shaft rotation of 1060 rpm it
produces a thrust of 938.006 Watt. From the
results of the discussion, the higher the

rotation of the shaft, the greater the thrust

generated by the fan.
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Graph of Transmission Efficiency
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Figure 13. Graph of the relationship between
the rotation of the shaft and the velocity of the
air out.

In Figure 13. the graph of the relationship
between engine speed and shaft rotation
results in transmission efficiency. At 1000rpm
engine speed produces 436rpm of shaft
rotation. While at 2200rpm engine speed
produces 1060 engine speed, so the efficiency

that occurs is between 43% - 48%.

CONCLUSION

Based on the results of research and analysis

of calculations about the effect of engine

speed on the thrust capability are as follows:

1. The higher the shaft rotation, the higher
the air speed generated by the fan.

2. The higher the rotation of the shaft, the
greater the thrust it produces.

3. The highest thrust is generated at the
shaft rotation of 1060 rpm which is equal
to 87.664 N.

4. The higher the rotation of the shaft, the
greater the thrust it produces.

5. The greatest thrust is generated at 1060
rpm rotation of 938 Watt.

6. Transmission efficiency 43% -48%
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