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Abstract⎯ Several traditional fishing boats in Sendang Biru, Malang Regency are of the sekoci type using an inboard 

engine drive system with the position of the propeller shaft installed at an angle to the ship's base line. Based on the theory 

can reduce the performance of the ship propulsion system up to (2-3)%. In this research, we analyzed how much 

performance was lost/decreased on the lifeboat type fishing boats installed above. The method we use is the Free Running 

Model Test by making a model of a traditional fishing boat type of lifeboat with a model size of Loa = 100 cm, Lwl = 80.72 

cm, B = 19.7 cm, H = 10.68 cm and T = 5, 08 cm made of aluminum sheet. The Free Running Model Test uses 1 motor and 

propeller which has a thrust of 60 watts, remote control equipment uses the main component of the NRF24L01 transceiver 

which works at a frequency of 2.4 Ghz with a range of 240 meters to 1 kilometer with conditions without obstacles and 

camera equipment drone to record the track. The results of this study show that there is a decrease/loss of performance at a 

3-degree angle of 0.24%, at a 5-d. gree angle of 0.49%, at a 10-degree angle of 2.52%, at a 15-degree angle of 4.41% and at 

an angle of 20 degrees of 6.48%. 

 

Keywords⎯ mover; propeller shaft; angle (angle). 

 

I. INTRODUCTION1 

Ship shafting system is the indispensable component of 

a ship power plant. The primary function of a ship 

shafting system is to carry out energy transfer from 

marine engine to propeller, transmit axial thrust 

produced by the rotation of propeller to the hull, and 

drive the ship ahead [15]. An accurate estimation of ship 

speed loss is required to verify ship propulsion 

performance in actual sea conditions [10]. A correct 

assessment of the ship speed loss in conditions of  

exploitation is becoming increasingly important for ship 

owners as well as ship designers [11]. Prediction of 

speed loss of ocean-going vessels is   important for ship 

design, fuel consumption and 'sea margin' evaluation 

[13]. Most of the small crafts and navy ships are 

equipped with propellers mounted on inclined shafts as 

thrusters. In spite of its importance, the information on 
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the forces generated by inclined shaft propellers is scarce 

[7]. Some traditional lifeboat type fishing boats use an 

internal propulsion system with the position of the 

propeller shaft mounted at an angle to the ship's base 

line. According to S.W Adji (2005) in a paper entitled 

Engine Propeller Matching the position of the ship's 

propeller shaft can reduce the performance of the ship's 

propulsion system by up to (2-3)% [2]. The most optimal 

conditions are on the rake of the propeller shaft 4 [5]. 

This can be the cause of reduced fishermen's income 

because ship operating costs increase due to decreased 

ship performance. So that there is a contradiction 

between the fishing potential in Sendang Biru and the 

welfare of the fishermen because there is a potential for a 

decrease in ship performance when carrying out fishing 

activities. 

The potential for capture fisheries on the south coast of 

East Java is relatively large because the coast is directly 

connected to the Indian Ocean. East Java's southern coast 

stretches from Pacitan district to the Banyuwangi coast. 

Where fishing centers are in each district. In Malang 

Regency there is the largest fish landing center, namely 

Sendang Biru. And there are several types of traditional 

fishing boats as a means of catching fish. The potential 

for fish in the waters of southern Malang is relatively 

large, with the potential for marine fisheries production 

reaching 26,066.2 tons of fish per year. The fishing 

vessels in Sendang Biru are the lifeboat and payang 

vessels with aring purse seine and long line assisted by 

FADs. Some traditional lifeboat type fishing boats use an 

internal propulsion system with the position of the 

propeller shaft mounted at an angle to the ship's base 

line. According to S.W Adji (2005) in a paper entitled 

Engine Propeller Matching the position of the ship's 
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Figure. 1. The Sendang Biru traditional fishing boat is a lifeboat type with the installation of a propeller shaft forming an angle (angel) 
. 

    

Figure. 2. “Lifeboat” type traditional fishing boat, in Sendang Biru Malang Regency. 

    

propeller shaft can reduce the performance of the ship's 

propulsion system by up to (2-3)%. 

 

 

 

II. METHOD 

The method or way to achieve the research objective 

is to obtain performance losses on traditional fishing 

vessels, the lifeboat type in Sendang Biru, Malang 

Regency.   
This can be the cause of reduced fishermen's income 

because ship operating costs increase due to decreased 

ship performance. So that there is a contradiction 

between the fishing potential in Sendang Biru and the 

welfare of the fishermen because there is a potential for a 

decrease in ship performance when carrying out fishing 

activities. 

 

In this study we want to analyze how much 

performance is decreased/lost in lifeboat-type fishing 

boats that install propulsors at an angle to the base line. 

The method we use to analyze the possible loss of 

propulsion system performance on traditional lifeboat-

type fishing vessels is the Free Running Model Test 

method. Where the method is by placing electronic 

equipment connected to a computer wirelessly and can 

be controlled remotely. To obtain ship performance data 

by making a lifeboat model with fiberglass (FRP) 

material where the model is made as similar as possible 

to the original condition. By placing the propulsion 

system in a lifeboat type fishing boat model, the angle of 

the propeller shaft can be adjusted (adjustable) in size. 

Furthermore, with remote control, the ship model can be 

run and the model system is also connected to a 

computer. With this method, the performance of the 

fishing boat model can be known from the data recorded 

on the computer. In this study, the analysis of 

performance loss related to the angle of the propeller 

shaft when installed on a traditional fishing boat of the 

lifeboat type in Sendang Biru, Malang Regency, forms 

an angle of  00, 30, 50, 100, 150 and 200.  
The purpose of this study was to determine the 

magnitude of the loss in performance of traditional 

fishing boats of the lifeboat type in Sendang Biru, 

Malang Regency where most of these types of vessels 

install their propulsion system at an angle (angel) to the 

ship's base line. What we want to know about the 

possible loss in the performance of the fishing boat is 
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Figure. 3. Prototype hull design 

    

related to the performance of the boat's speed and the 

activities at each stage of the research are as follows. 

a. DC motors 

The motors used for testing are 2 (two) DC electric 

motors, each of which drives 1 (one) propeller. This type 

of driving motor is a motor that is commonly used in RC 

(Radio Control) racing, brushless DC motors. 

 

b. NRF24L01 Remote Control Module 

The remote control equipment uses the main 

component of the NRF24L01 transceiver which operates 

at a frequency of 2.4 GHz with a range of 240 meters to 

1 kilometer under unhindered conditions. 

 

c. Camera Drones 

Arduino GPS shield GPS module breadout board 

designed Global Positioning System receiver with SD 

interface.  

It is easy to use to record position data to SD memory 

card. The required operating voltage source is 5V / 3.3V 

compatible voltage making it compatible with Arduino 

boards, Leafmaple, IFlat32 and other compatible 

Arduino boards. 

 

 

 

d. Propeller (Propeller) 

The propellers used are those that are usually used by 

traditional fishermen. 

 

e. Rudder 

The shape and size of the rudder are adjusted to those 

used by traditional fishermen.  

 

TABLE 1. 
SHIP OF PRINCIPAL DIMENSION  DATA AT SENDANG BIRU, MALANG 

Principal Dimension Ship 1 Ship 1 Ship 1 

LOA (m) 13.5 17.5 15.8 

B (m) 2.7 2.897 2.64 

H  (m) 1.6 1.37 1.28 

T (m) 0.703 0.7 0.65 

Displacement (ton) 7.88 12.52 9.4 
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Figure. 4. Prototype hull design 
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Figure. 5. Cutting construction component 

    

Figure. 6. Assembly of construction components 

    

  

Figure. 7. Model free running model test 
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Figure. 8. Implementation of ship speed testing 

 

 

III. RESULTS AND DISCUSSION 

A. Survey Data 

The results of the survey data carried out on site to 

obtain the hull shape for the test model are as follows in 

figure 5. In Sendang Biru, there are 2 types of traditional 

fishing boats in this area. The first is a fishing boat that 

uses outriggers on the right and left sides of the ship and 

the second is a fishing boat without outriggers with an 

engine position inside which is familiarly called the 

ship's name 'lifeboat'. 

 

B. Test Model Design (Free Running Model Test) 

Based on the comparison of the main sizes above, the 

ideal ship size with a total length of 22 meters is as 

follows: 

Lwl  = 20.18 meters 

B = 4.94 meters 

H = 2.67 meters 

H  = 1.27 meters 

Vs  = 12 knots 

The following is an overview of the prototype 

design of traditional fishing boats in the Prigi, 

Trenggalek and Sendang Biru areas, Malang. Which will 

be used for making the Free Running Model Test test 

model. 

 

C. Making the Free Running Model Test Model 

The test model was made of aluminum plate material 

with a thickness of 1 mm with the following hardening 

steps. After the construction components are cut, it is 

continued with the assembly of the construction 

components, resulting in the following model shape. 
 
D. Making the Components for the Free Running Model 

Test 

The propulsion of the model uses 1 motor and 

propeller which has a thrust of 60 watts. The remote 

control equipment uses the main component of the 

NRF24L01 transceiver which works at a frequency of 

2.4 Ghz with a range of 240 meters to 1 kilometer with 

conditions without obstruction. To vary the angle of the 

propeller shaft, it is done by adjusting (adjustable) the 

propeller shaft. To record the test trajectory using the 

free running model test method, it can be recorded on a 

computer using a camera drone. 
The results of assembling all the hull components and 

the automatic control drive equipment then realized the 

test model of a traditional fishing boat, the lifeboat type, 

as the Free Running Model Test model. 

 

 

 

TABLE 2. 

SHIP SPEED TEST RESULT DATA 

Propeller Shaft Angle 
(Degrees) 

Mileage (m) Traveling time (s) Speed (m/s) 

00 1,8 4 0,45 

30 1,8 4,0096 0,449 

50 1,8 4,02 0,448 

100 1,8 4,10 0,439 

150 1,8 4,18 0,431 
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Figure. 9. Ship speed performance graph 

 

Figure. 10. Implementation of circular motion testing (turning circle) 

 

Implementation of the Free Running Model Test 

1. Ship Speed Performance Testing. 

Testing on the test model using the free running 

model test method was carried out to obtain the 

performance of the ship's speed at the angle of the 

propeller shaft when installed on a traditional lifeboat 

type fishing boat of: 00, 30, 50, 100, 150 and 200.  

The performance results of the ship's speed at the 

angle of the propeller shaft when installed on a 

traditional fishing boat of the lifeboat type are: 00, 30, 50, 

100, 150 and 200 can be visualized with the following 

graph. 

 

 

TABLE 3. 

SHIP SPEED TEST RESULT DATA 

Propeller Shaft Angle 
(Degrees) 

Mileage (m) Traveling time (s) Speed (m/s) 

00 2,89 17,00 0,54 

30 2,90 17,08 0,53 

50 2,91 17,17 0,53 

100 2,97 17,88 0,52 

150 3,02 18,57 0,51 

 



International Journal of Marine Engineering Innovation and Research, Vol. 8(2), Jun. 2023. 351-359 

(pISSN: 2541-5972, eISSN: 2548-1479) 

358 

 

 

Figure. 11. Graph of the ship's turning circle performance for 350 turns 

 

2. Circular Motion Performance Testing (turning 

circle) 

Testing on the test model using the free running 

model test method was carried out to obtain the ship's 

turning circle performance by moving the rudder angle 

350 to the left and 350 to the right, at the angle of the 

propeller shaft when installed on a traditional fishing 

boat of the lifeboat type. of: 00, 30, 50, 100, 150 and 200. 

The performance results of the ship's turning circle 

by moving the rudder angle 350 to turn left and 350 to 

turn right, at the angle of the propeller shaft when 

installed on traditional fishing boats of the lifeboat type 

are: 00, 30, 50, 100, 150 and 200 can be visualized with the 

graph as follows in figure 12. 

 

IV. CONCLUSION 
 

With a test model made of 1 mm thick aluminum 

with model sizes Loa = cm, Lwl = 80.72 cm, B = 19.7 

cm, H = 10.68 cm and T = 5.08 cm. The model is 

equipped with 1 motor and propeller which has a thrust 

of 60 watts. The remote control equipment uses the main 

component of the NRF24L01 transceiver which operates 

at a frequency of 2.4 GHz with a range of 240 meters to 

1 kilometer under unhindered conditions. As well as 

assisted by drone cameras to record the test trajectory 

with the free running model test method so that it can be 

recorded on a computer. Based on the tests carried out on 

the free running model test, this research found that there 

was a decrease/loss of ship speed and turning circle 

performance at an angle of 3 degrees by 0.24%, at an 

angle of 5 degrees by 0.49%, at an angle of 10 degrees is 

2.52%, at an angle of 15 degrees is 4.41% and at an 

angle of 20 degrees is 6.48%. 
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