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ABSTRACT

Traditional longboat fishing vessels have changed in model and shape due to fishing techniques. This research aims to evaluate 
the technical seaworthiness of  longboats in planning fishing operations based on the results of  vessel models according to the 
original shape. The technical evaluation includes observation, modeling, and simulation of  operations at speeds of  4, 8, 12, 
and 16 knots on Maxsurf, and calculation of  load and fuel. The results of  the technical evaluation of  the observations show 
that the longboat has been modified using Fiber-Reinforced Plastic (FRP) techniques. The vessel features a pointed bow, a flat 
stern, a sharp V-shaped bottom, and no outriggers. The results of  the main dimension modeling were LoA 10.25 m, LwL 8.97 
m; width 1.29 m; height 0.68 m; and draft 0.2 m, corresponding to the main measurement range from the observation results. 
The hydrostatic displacement value is 1.34 tons, the draft and immersion are 0.2 m, and the waterline height is along LwL. 
The operational simulations showed the estimated resistance and engine power (362.4 N; 1.25 HP), (1449.79 N; 10.02 HP), 
(2899.24 N; 30.02 HP), and (3528.56 N; 48.68 HP) at speeds of  4, 8, 12, and 16 knots, respectively. The total operational load 
was 1.29 tons, remaining below the displacement limit. Fuel consumption rates were estimated at 0.51, 4.14, 12.12, and 19.58 
liters/hour at 4, 8, 12, and 16 knots, respectively. The technical aspects that have been obtained can be used as a reference for 
seaworthy planning in fishing operations.

Keywords: hydrostatic, longboat body, Maxsurf, resistance, voyage plan

ABSTRAK

Perahu nelayan tradisional jenis longboat telah berubah model dan bentuk dikarenakan aspek teknik penangkapan ikan. Penelitian 
ini bertujuan untuk evaluasi teknis kelaik lautan kapal longboat dalam perencanaan operasi penangkapan ikan berdasarkan hasil 
pemodelan kapal sesuai dengan bentuk asli. Evaluasi teknis meliputi: observasi, membuat dan simulasi operasi pada kecepatan 
4, 8, 12, dan 16 knot pada Maxsurf, dan perhitungan muatan serta bahan bakar. Hasil evaluasi teknis pengamatan menunjukkan 
bahwa perahu longboat telah dimodifikasi menggunakan teknik Fiber Reinforced Plastic (FRP). Perahu tersebut memiliki haluan 
yang runcing, buritan yang datar, dasar berbentuk V yang tajam, dan tanpa cadik. Hasil pemodelan dimensi utama LoA 10,25 
m; LwL 8,97 m; lebar 1,29 m; tinggi 0,68 m; dan draft 0,2 m, sesuai dengan rentang pengukuran utama dari hasil observasi. 
Nilai hidrostatis meliputi displacement 1,34 ton, draft and immersed 0,2 m, dan tinggi garis air berada sepanjang LwL. Simulasi 
operasi menunjukkan hambatan dan daya mesin (362,4 N dan 1,25 HP), (1449,79 N dan 10,02 HP), (2899,24 N dan 30,02 
HP), dan (3528,56 N dan 48,68 HP) pada kecepatan 4, 8, 12, dan 16 knot, berturut-turut. Beban operasional total adalah 
1,29 ton, tetap di bawah displacement limit. Tingkat konsumsi bahan bakar sebesar 0,51, 4,14, 12,12, dan 19,58 liter/jam pada 
kecepatan 4, 8, 12, dan 16 knot, berturut-turut. Aspek teknis yang telah diperoleh dapat dijadikan sebagai acuan perencanaan 
kelaik lautan kapal longboat dalam operasi penangkapan ikan agar operasi penangkapan ikan efektif, efisien, dan aman. 

Kata kunci: hambatan, hidrostatis, longboat body, Maxsurf, rencana layar
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INTRODUCTION

	 One type of fish variety that can 
be consumed is yellowfin tuna (Thunnus 
albacares). As a dominant commodity, tuna is 
targeted by fishing communities (Imron et al. 
2019). Fishermen use traditional boats to catch 
tuna. Based on research results (Sinambela et 
al. 2025). It is known that yellowfin tuna can be 
caught from WPP-NRI 715 and 716. This fishing 
area can be reached by traditional “longboat” 
fishing vessels (Prasethea et al. 2025). The 
traditional longboat type “pelang” was originally 
made from nantu/nato (Palaquium spp./
Payena spp.), gopasa (Vitex cofassus), and 
limeca (Tilia) wood planks as the main material 
for fishing vessels. The characteristics of the 
pelang longboat are that the bow is pointed, 
the stern is flat with dimensions LoA = 7–9 m; 
B = 0.25–0.8 m; H = 0.5–1 m; T = 0.03–0.4 m, 
has a space in the middle, a sharp V-shaped 
bottom, and has an outrigger on the side of the 
boat which is a characteristic of the traditional 
pelang longboat. This pelang longboat uses 
a gasoline engine or outboard motor as the 
main propulsion system (Jassina et al. 2025). 
Additional outrigger components can be used 
as a balancer when the boat is operating. The 
outrigger’s ability is to act as a balancer and 
maintain stability when the pelang longboat 
operates during fishing (Waworoentoe et al. 
2022).
	 On the operational side of the sail, the use 
of outriggers imposes limitations by restricting 
the boat’s maneuverability and increasing the 
resistance.   Furthermore, damage to wooden 
boats frequently occurs in areas submerged in 
seawater. Observation results from research 
on wooden fishing boats (Sunardi et al. 2019) 
include fouling on the hull, weathering of 
the hull, broken hull boards, and holes and 
scratches on the hull. The phenomenon that 
occurs can cause a decrease in efficiency in 
fishing operations.
	 Based on observations, the current 
type of pelang longboat has been modified by 
completely changing the materials and shape of 
the traditional boat into a fiberglass longboat. 
The modifications made include making the 
boat from layers of fiber-reinforced plastic (FRP) 
arranged in layers and adding reinforcement 
from pipe or wood at the bottom and on the 
right and left sides (Rodian et al. 2025). The 
characteristics of FRP longboats are that the 
bow is pointed, the stern is flat with dimensions 
of LoA = 10–12 m; B = 0.90–1.6 m; H = 0.7–
0.8 m; T empty = 0.05–0.4 m, has space in the 
middle, a sharp V-shaped bottom, and does not 
have outriggers which are the characteristics of 

traditional longboat body fishing vessel.
	 FRP technology has advantages in low 
cost, readily available materials and tools, 
and a simple fabrication process (Saputra et 
al. 2024). Several previous research topics 
have examined FRP boats: the advantages of 
traditional FRP boats (Pambudi et al. 2021), 
types of FRP materials (Boesono et al. 2018), and 
the economic comparison of traditional wooden 
and FRP boats (Ariesta et al. 2018). Previous 
research has focused on economic analysis and 
the utilization of traditional longboats. While 
technical aspects of seaworthiness are also 
important to consider in fishing operations, 
this topic has not been discussed in detail. 
The longboats currently in use are utilized for 
tuna fishing—powered by outboard motors and 
employing handline fishing gear, and carry other 
equipment and supplies for sea operations, 
including: food supplies, fuel reserves, fishing 
bait, ice cubes, safety equipment, and various 
other supporting components. Observations 
indicate that all specified cargo must be loaded 
onto the fishing vessel. However, fishermen 
generally do not calculate the total cargo weight 
and tend not to position the load in accordance 
with the fishing vessel’s load distribution.
	 Frequently practiced habits can affect 
boat performance when operating at sea. The 
tendency to neglect calculating total weight and 
cargo placement is consistent with research 
(Ajamiah and Issa 2024), which states that 
the total cargo amount will impact speed and 
motion. In addition to calculating total cargo 
weight and load distribution, hydrostatics, 
resistance, engine power, and fuel consumption 
must be considered when determining the 
seaworthiness of a fishing vessel for operation 
(Ramadhani et al. 2024).
	 Based on the phenomenon in tuna 
fishing operations using traditional longboats, 
an evaluation of the boat design is needed, 
including determining hydrostatic values, 
simulating boat resistance, and determining 
fishing operation strategies. This research 
aims to evaluate the technical seaworthiness of 
longboats in planning fishing operations based 
on the results of vessel models according to the 
original shape. The evaluation process includes 
observation, making a boat model, operating 
simulations at speeds of 4, 8, 12, and 16 knots, 
and calculating load and fuel.
	 The longboat’s body modeling process 
is obtained using Maxsurf Modeller to obtain 
hydrostatic values. Operational simulation to 
determine resistance is obtained from longboat 
body modeling, which is simulated at varying 
speeds. The research results obtained can 
be initial recommendations as a reference in 
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determining fishing voyage planning.

METHODS

Materials

	 The research object was a traditional 
longboat body fishing boat with direct 
measurements of the main dimensions and 
speed of the longboat body. The sample object 
was a fishing boat owned by CV. Gudang 
Biru, a partner in the research. Seaworthiness 
planning research on longboat body was carried 
out with four strategies to obtain effective and 
efficient seaworthiness: (1) observation of the 
main dimensions to determine the parameter 
values of the longboat body, (2) modeling the  
longboat body; to determine hydrostatic values, 
(3) simulation of longboat body operations; to 
analyze resistance on the longboat body using 
the Wyman method, and (4) load and fuel oil 
calculations, to determine the seaworthiness of 
the longboat body.

Observation of main dimensions

	 Observation of research objects on 
traditional longboat body fishing boats was 
carried out in several observation stages, 
including: (a) identifying the type of longboat 
body, (b) measuring the main parameters of the 
longboat body, including LoA (Length Over All), 
LwL (Length of Water Line), BoA (Breadth Over 
All), H (Depth), and T (Draft), (c) conducting a 
review of several types of boats.

Model and simulation of the longboat body 

	 The use of Maxsurf Modeller software in 
designing marine vehicles was also researched 
by Budiman et al. (2022). With an orientation to 
the shape of the ship’s hull, the Maxsurf Modeller 
software can analyze the hydrostatic value and 
resistance of the boat when operating. Modeling 
of the traditional longboat body design was 
carried out using a direct measurement method 
on the research object until the longboat body 
design was made using the Maxsurf Modeller 
developed by Bentley through the following 
stages: (a) determining the main dimensions of 
the boat, (b) designing the boat model, and (c) 
determining the hydrostatic value of the boat 
(Bentley Systems 2022). 
	 Traditional longboat body boats 
operating in fishing areas will be exposed to 
sea waves, which act as resistance on the hull. 
Resistance estimation is simulated on Maxsurf 
Resistance, developed by Bentley, through the 

following stages: (a) determining the ship design, 
(b) identifying resistance parameters, (c) testing 
at speed variations of 4, 8, 12, and 16 knots, 
based on the service speeds frequently used 
by the research object, and (d) analyzing the 
resistance values and engine power simulated 
using the Wyman method (Bentley Systems 
2022).

Calculation of load and fuel oil

	 In determining seaworthiness during 
fishing operations, it is necessary to calculate 
the amount of cargo that can be loaded. 
Excessive components will reduce sailing 
range and sailing time. Furthermore, safety 
is determined by the longboat body capacity 
to accommodate all components. Exceeding 
the load limit can cause the longboat body to 
capsize and sink during operation. The load 
calculation stages are carried out directly: 
(a) determining the displacement value, (b) 
calculating the total load, and (c) evaluating 
the capabilities of the longboat body. Some of 
the technical information obtained can then be 
used to calculate the amount of fuel that can be 
obtained through the equation (Krivoshapov et 
al. 2020):
 

The equation can be used to determine the fuel 
required (liters/hour) from Fi = indicative fuel 
use (kg/HP.hour), and Ni = power indicator 
(HP). Value Fi can be obtained by the equation:

Where the value provisions ηch = filling efficiency,   
Pi = average indicator pressure, α = excess air 
coefficient, L0 = theoretical air demand, T0 = 
outside air temperature, ∑ = compression ratio, 
Pa = air pressure at the end of the suction stroke, 
Δtw = change in air temperature, rγ = pressure 
of used gas, Tr = exhaust gas temperature, Pit 
= theoretical average indicator pressure, Q = 
correction factor, Meanwhile value Ni can be 
obtained by the equation: 
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Where the value VL = stroke volume, n = engine 
speed, z = number of cylinders, D = cylinder 
diameter, L = stroke length, Ne = effective power,  
ηm = mechanical efficiency.

RESULTS AND DISCUSSION

Characteristics of the longboat body model

	 A longboat is a type of boat used to 
search for and catch tuna. A longboat is a 
traditional fishing boat powered by an outboard 
motor. The outboard motor propulsion system 
consists of an engine (powerhead) as the power 
source, a transmission (midsection) to transmit 
the power, and a lower unit (water jet) that 
converts rotation into thrust (Supriyono et al. 
2025). The results of the observation of the 
longboat, the object research are shown in 
Figure 1. Table 1 shows the main dimensions 
of the boat.
	 Based on observations, the 
characteristics of a longboat body are a pointed 
bow, a transom stern, a sharp V-shaped 
bottom, and no outriggers. The frame on a 
longboat body is the result of a modification of 
boat-manufacturing technology known as FRP 
technology. FRP technology has developed and 
become a method that is often applied by the 
skilled hands of craftsmen. 

= 	 The longboat body is made with fiber-
reinforced plastic (FRP) technology. FRP 
technology is a modification of conventional 
boat-making by making boats from wooden 
patterns. The basic difference from the Pelang 
longboat lies in the materials that make up 
the boat (Kamil and Purnomo 2024). Longboat 
bodies have advantages in terms of anti-
corrosion, lightweight, easy application, and 
longer lifetime with FRP technology. This is in 
accordance with findings that FRP technology 
has been applied to various types of marine 
vehicles (Romadhoni et al. 2023). The bond that 
occurs between the filler and the matrix in the 
body can provide strength so that the longboat 
body is not easily penetrated by seawater.

Visualization of the longboat body 

	 Figure 2 shows a visualization of a 
traditional longboat that was made using 
Maxsurf Modeller software. The modeling 
process was carried out by first determining the 
main dimensions of the traditional longboat. 
Next, line plans were created that refer to the 
original shape and size. Table 2 shows the main 
dimensions of the designed boat by Maxsurf. 
There are four model visualizations produced 
by Maxsurf Modeller software: (a) profile, (b) 
body plan, (c) plan, and (d) perspective. Figure 
3a shows the main lines, namely the design 
water line (DWL) and water line (WL).

Figure 1. General view of the traditional longboat used for tuna fishing.

Table 1. Main dimensions of the traditional longboat used for tuna fishing.

Main Dimensions Values (m)
LoA 10–11

BoA 0.9–1.6

H 0.6–0.8

T 0.05–0.4
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Figure 2. Three-dimensional longboat hull model generated using Maxsurf Modeller software.

Table 2. Principal dimensions of the longboat model generated using Maxsurf Modeller.

Dimensions Value (m)
LoA 10.25

LwL 8.97

BoA 1.29

H 0.68

T 0.2

	 The designed waterline (DWL) value is 
a reference for the draft height on traditional 
longboats, namely 0.2 m. Meanwhile, the 
waterline (WL) is the value of the water draft 
height in the simulation, which is determined 
from the water level reached when the boat is 
operated.
	 Figure 3a and Figure 3b show the 
waterline of the longboat body on the side 
and front views. The existence of WL indicates 
the maximum immersion limit that can be 
calculated while the vessel operates. Figure 3c 
shows the boat model in its entirety, illustrating 
its shape and size. Based on this picture, it 
can be explained that the longboat body can 
be used for fishing by paying attention to the 
maximum water limit.
	 The hydrostatic values experienced 
by the longboat body can be seen in Table 3, 
including displacement, volume (displaced), 
amidships draft, submerged depth, and wetted 
area. The hydrostatic values for each aspect are 
a displacement of 1.34 tons with a displaced 
volume of 1.31 m³ at an operating draft of 0.20 
m. The LWL value reaches 8.979 m with a 
maximum width at the BWL waterline of 1.297 
m, resulting in an LWL/BWL ratio of ≈ 6.92. 
The ratio comparison results indicate that 
the hull characteristics of the longboat body 
are relatively slender. This hull shape tends 
to provide lower wave resistance and good 
propulsion efficiency at operating speeds.

	 Other aspects include a waterplane area 
of 9.454 m² and a wetted surface area of 10.904 
m². Both values indicate that the majority of the 
longboat body area is near the water's surface. 
This is consistent with the characteristics of 
small fishing boats operating in shallow coastal 
waters. The TPC value of 0.097 tons/cm 
indicates that every additional load of around 
97 kg will increase the draft of the longboat 
body by 1 cm, so it can be said that this type of 
boat is quite sensitive to changes in load.
	 In terms of hull shape, Cp = 0.713, 
Cb = 0.563, Cm = 0.792, and Cwp = 0.812 
indicate a moderate hull fullness. A Cb value in 
the range of 0.55–0.60 indicates a reasonably 
good load capacity without significantly 
compromising hydrodynamic efficiency. BM 
= 0.861 m and BML = 36.034 m indicate that 
the metacenter is high enough relative to the 
center of buoyancy, thus providing good initial 
stability. These characteristics are suitable for 
fishing operations that require stability during 
the catching and transfer process.
	 The coefficient values obtained based 
on hydrostatic calculations in Maxsurf align 
with the results of research by Santoso et al. 
(2020), which compared several categories of 
handline fishing vessels in Kendari based on 
the comparison of Cp, Cb, Cm, and Cwp values. 
The shape and characteristics of the hull can 
be determined by examining the Cb value. 
Small and medium-sized vessels exhibit lower 

https://journal.ipb.ac.id/index.php/jtpk


330 Jurnal Teknologi Perikanan dan Kelautan Vol. 17 No. 2 May 2026: 325-337

Cb values; this is because the bow and stern 
sections of the hull undergo extreme changes in 
form. According to Rusmilyansari et al. (2017), 
research results indicate that the closer the 
block coefficient (Cb) value is to 1, the heavier 
the boat and the slower its maneuverability. 
The Cb value of 0.563 obtained for the longboat 
places its hull form in the intermediate range. A 
boat with a Cb value of around 0.5 possesses a 
hull shape that represents a transition between 
a slender vessel (chine type) and a full-bodied 
vessel (rounded type). Marine vessels with a high 
block coefficient (Cb) exhibit greater stability. 
This is because a larger submerged hull area 
results in a greater buoyant force acting on the 
vessel (Romadhoni et al. 2023)
	 The hydrostatic values experienced by 
the longboat body can be seen in Table 3. The 
hydrostatic displacement value is a value that 
needs to be considered first. This is used as 
initial information to determine the capabilities 
of the longboat body before operating. The 
displacement value of a boat shows the sinking 
weight, which means the value of the weight of 
liquid that can be moved by the hull of the boat 
(Ramadhani et al. 2024).

Operation of the longboat body 

	 The waveforms that occur when the 
boat is operating are shown in Figure 4, which 
shows that a longboat body operating in the sea 
at a certain speed will form different waterline 
waves at the front, side, and rear of the boat. 
This figure also shows that the wake and wave 
patterns were formed by the movement of a 
longboat's hull on the water surface. When 
the longboat hull moves forward at a certain 
speed, the water around the hull changes from 
a calm state to a flowing state. This causes 
the formation of a turbulent area behind the 
vessel, called the wake. The wake area is a 
key component of viscous resistance, which 
influences a vessel's propulsion requirements 
(Molland et al. 2017).
	 The characteristics of the wake and 
wave patterns are crucial in hull design. A 
slimmer hull shape generally produces smaller 
waves, thereby reducing the vessel's total 
drag. Furthermore, the distribution of flow 
velocity in the wake area also affects propeller 
performance due to the flow conditions entering 
the propeller. Therefore, evaluation of wake and 
wave patterns is used to optimize propulsion 
efficiency, fuel consumption, and overall vessel 
performance (Molland et al. 2017).
	 The simulation results of longboat body 
operations at Maxsurf Resistance at various 

speeds are shown in Figure 5. In this simulation, 
the boat was operated at speeds of 4, 8, 12, 
and 16 knots. Simulated speed variations 
are adjusted from the minimum speed to the 
maximum speed.
	 Longboat hulls used for fishing operations 
require resistance analysis using Maxsurf 
Resistance software. Maxsurf Resistance is 
used to estimate resistance components and 
hydrodynamic coefficients of the hull. The 
parameters used in the resistance simulation 
process are selected to suit the characteristics 
of a longboat body, which is included in the 
category of fast boats with a slender hull shape, 
as shown in Table 4. Slender hull shapes are 
generally characterized by a large L/B ratio 
value, thereby reducing wave resistance 
and pressure drag, which has an impact on 
increasing hydrodynamic efficiency and ship 
speed performance. According to Boucher et 
al. (2018), the characteristics of slender hulls 
are more favorable in terms of wave drag and 
pressure drag, while more bulky hulls tend to 
have greater resistance but have higher initial 
stability. Thus, the LWL/BWL ratio = 6.92 can 
be categorized as a slender hull suitable for 
vessels that prioritize motion efficiency during 
operation, providing lower wave resistance and 
good propulsion efficiency at operating speeds. 
This is due to differences in the methods used, 
so the results obtained will differ based on the 
formulation applied (Poundra et al. 2017). The 
total resistance value of Fn (Froude number) 
reduction depends on the wave resistance value 
and Re (Reynolds number), which depends on 
the viscous resistance component (Tuan et al. 
2021).
	 Based on the seawater wave profile in 
Figure 5, it can be explained that seawater waves 
get bigger when the speed increases. This has 
an impact on changes in the resistance value 
and power required by the boat. Operational 
simulation results show an increase in 
resistance values and power requirements in 
horsepower (HP): 4 knots (362.4 N and 1.25 
HP), 8 knots (1449.79 N and 10.02 HP), 12 
knots (2899.24 N and 30.02 HP), and 16 knots 
(3528.56 N and 48.68 HP). The high movement 
of water waves around the boat will cause an 
increase in the amount of frictional resistance 
produced by the waves (Praharsi et al. 2019). 
As a result, boats require a lot of power. On 
the longboat body, 2 types of outboard engines 
are used with a total capacity of 30 HP. The 
differences in HP values in the simulation can 
be caused by differences in the speed of the 
blowing sea breeze.
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Figure 3. Views of the longboat hull model: (a) profile, (b) body plan, and (c) plan.

Table 3. Hydrostatic parameters of the longboat hull obtained from Maxsurf analysis.

No Parameters Values
1 Displacement 1.34 ton

2 Volume (displaced) 1.31 m3

3 Draft amidships 0.2 m

4 Immersed depth 0.2 m

5 WL length 8.97 m

6 Beam max on WL 1.297 m

7 Wetted area 10.904 m2

8 Max section area 0.205 m2

9 Waterplane area 9.454 m2

10 Prismatic coefficient (Cp) 0.713

11 Block coefficient (Cb) 0.563

12 Maximum section area coefficient (Cm) 0.792

13 Waterplane area coefficient (Cwp) 0.812

14 LCB length 3.423

15 LCF length 3.845

16 BMt 0.861 m

17 BML 36.034

18 TPC 0.097 tons/cm

19 DWL 0.2 m

20 WL draft 0.1 m

Figure 4. Wake and wave patterns around the longboat hull during operation (Molland et al. 2017).

https://journal.ipb.ac.id/index.php/jtpk
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                         (a)                                 (b)                                  (c)                                   (d)

Figure 5. Wave patterns at different longboat hull speeds: (a) 4 kn, (b) 8 kn, (c) 12 kn, and (d) 16 kn.

Table 4. Parameters used in resistance simulation.

Parameters Values
Method Wyman

Speed 4 kn, 8 kn, 12 kn, 16 kn

Efficiency 80%

Froude Number 0.219 (4 kn), 0.439 (8 kn), 0.658 (12 kn), 0.877 (16 kn)

	 The simulation test results obtained 
indicate an increase in total resistance and 
power requirements as the longboat's operating 
speed increases. This phenomenon aligns with 
the research results of Bilec et al. (2020), which 
explain that fishing vessels have significantly 
increased ship resistance due to increased 
operating speed. At higher speeds, the wave-
making resistance aspect becomes dominant 
when compared to frictional resistance, so the 
required propulsion engine power increases. 
Furthermore, another study from Setiawan 
et al. (2025) on fishing vessels in Karangantu 
Port tested speed variations of 5–12 knots. The 
simulation results showed that total resistance 
increased significantly with increasing 
operating speed, mainly due to the dominance 
of resistance due to wave formation that occurs 
at speeds exceeding 8 knots. The simulation 
results obtained are in accordance with theory 
as well as the results of experimental and 
numerical research on this type of fishing 
vessel.
	 The change in the longboat body speed 
during operation against resistance is shown in 
Figure 6. The resulting graph of speed variations 
shows a similar trend, namely an increase in 
resistance value along with increasing speed 
and Froude number. The longboat body moves 
slowly as the speed increases and reaches 
a maximum speed according to the test 

parameters.
	 At a speed of 4 knots, the resistance 
value is still relatively low. This is because the 
longboat body operates at Fn = 0.219, which is 
still in the frictional resistance dominance area. 
At this speed condition, the waves generated by 
the movement of the longboat body speed in the 
hull area are still relatively small, according to 
Figure 5a. Most of the power generated by the 
outboard motor is used to overcome friction 
between the hull surface and the water. This 
phenomenon can be seen from the shape of the 
curve, which is still gentle on the graph. The 
ratio value (LWL/BWL ≈ 6.92), indicates that 
the fluid flow around the hull still follows the 
contour and is relatively stable because the 
wave formation is not yet significant. According 
to Molland et al. (2017), in the range of Fn values 
< 0.25, the viscous resistance component still 
dominates the total ship resistance. 
	 An increase in speed of 8 knots indicates 
that the longboat body begins to be subjected 
to wave resistance as one aspect of the total 
resistance. In this condition, the height of 
the bow and stern waves begins to increase 
due to the Froude number value, Fn = 0.439. 
Therefore, the increase in resistance from 362.4 
N to approximately 1449.79 N is not only due 
to increased speed but also to the increased 
amount of energy lost to wave formation around 
the hull.
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	 At a speed of 12 knots, the resulting 
resistance increases to approximately 2899.24 
N at Fn = 0.658. This significant increase 
indicates that the resulting sea waves have 
approached the LWL value. Physically, this 
phenomenon is often referred to as the hull 
speed region, meaning the longboat is in a 
state midway between the bow and stern 

waves. This phenomenon aligns with research 
by Naryanto et al. (2024), which explains that 
the wave resistance component on traditional 
fishing vessels increases sharply in the Fn 
range of 0.35–0.60. An increase in speed to 
16 knots indicates an increase in resistance 
of 3528.56 N at Fn = 0.877. This may indicate 
that the streamlined hull shape can produce 

Figure 6. Resistance profile at different operating speeds: (a) 4 kn, (b) 8 kn, (c) 12 kn, and (d) 16 kn.

(a)

(b)

(c)

(d)
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more efficient flow distribution, resulting in 
less pronounced wave resistance. The change 
in wave patterns and pressure distribution 
around the hull causes the resistance rate to 
begin to approach a stable condition.

Calculation of cargo and fuel oil

	 The longboat body needs to pay attention 
to cargo and safety aspects to determine voyage 
planning. The cargo aspect can be seen from 
the total amount of cargo that can be loaded on 
the boat. Some components and equipment on 
the boat are shown in Table 5.
	 The main components needed during 
operations at sea include food supplies, fuel 
reserves, fishing bait, and ice cubes. Table 5 
shows the total weight of the boat, which is 
1,290 kg or 1.29 tons, which is still below the 
displacement limit of 1.34 tons. This indicates 
that the longboat load capacity is operating 
within its load capacity. When departing for 
the fishing grounds, the total final load can be 
planned and calculated to ensure the load does 
not exceed the carrying capacity. Upon returning 
to the fishing base after fishing operations, the 
longboat will experience an uncertain load due 
to excess fish and the reduction of ice weight 

from melting. The total load value is not a fixed 
figure, as the number of tuna caught may vary 
depending on the catch at the fishing grounds. 
Furthermore, the amount of ice loaded can 
also melt, reducing the total weight (Iqbal et al. 
2023).
	 The difference between the total weight 
and the load can be used as a guideline for 
determining the amount of free space to load or 
not, and can be used as a safety and security 
factor to consider. Safety aspects that need to 
be considered are based on the total weight 
and distribution of the load on the longboat 
body. Reducing the total payload can increase 
operational efficiency and effectiveness due to 
the lighter load on the longboat. The level of 
catch fluctuation is consistent with research 
(Wahyudin et al. 2022), which states that the 
number of fish caught depends on conditions 
and weather in the fishing area.
	 In addition to the main and supporting 
components of fishing operations, fishermen are 
required to plan for fuel requirements during 
operation. The longboat body used in this study 
uses a Yamaha E15DMH outboard engine. The 
main specifications of this outboard engine are 
shown in Table 6.

Table 5. Components carried on board the longboat.

Objects Weights (kg) Quantities Values (kg)
Fish and ice 450 2 900 

Main fuel tank 24 2 48 

Reserve fuel tank 35 1 35

Fisherman 50 2 100 

Food and materials 40 1 40 

Plywood 4 3 12 

Outboard engine, 15 HP 30 2 60 

Boat 95 1 95 

        Total 1,290 kg

Table 6. Specifications of the Yamaha E15DMH outboard engine.

Parameter Value
Engine Yamaha E15DMH (15 PK)

Cylinder 246 cc

Bore × stroke 56 mm × 50 mm

Engine speed 4,500–5,500 rpm

Compression ratio 7



335Evaluation of Seaworthiness of the Traditional Longboat .................................................................(MURTONO et al.)

https://journal.ipb.ac.id/index.php/jtpk 
ISSN 2087-4871, EISSN 2549-3841

	 Based on the results of modeling 
and simulation, as well as outboard engine 
specification data, estimates of engine power 
and service speed during operation can 
be obtained. Based on all equations in the 
method, an estimate of the amount of fuel 
needed based on engine specifications can be 
obtained if operated at varying speeds of 4 
knots (0.51 liters/hour), 8 knots (4.14 liters/
hour), 12 knots (12.12 liters/hour), and 16 
knots (19.58 liters/hour). The amount of fuel 
required has increased; this is due to effective 
power factors, mechanical efficiency, and the 
use of indicator fuel (Tumigolung et al. 2017). 
The need for proper calculations before fishing 
is the main key to effective, efficient, and safe 
fishing operations (Wijianto et al. 2025).

CONCLUSION

	 Traditional longboat body boats can be 
used as one of the vehicles in fishing operations. 
When carrying out fishing operations, it is 
necessary to conduct a technical evaluation 
of the fishing operation planning, including 
modeling and simulation of longboat bodies 
at certain speeds, load calculations, fuel 
calculations, and safety aspects. Evaluation of 
technical seaworthiness based on observations 
and modeling results indicates that the "longboat 
body" is a type of traditional boat with an LWL/
BWL ratio of 6.92, classified as a slender hull. 
The hull shape has a tendency to provide lower 
wave resistance and good propulsion efficiency 
at operating speeds. Simulation of resistance 
at speed variations shows that the higher the 
operating speed, the greater the waves generated 
at the bow and stern, which impacts the high 
resistance of the boat hull at 4 knots (362.4 N 
and 1.25 HP), 8 knots (1449.79 N and 10.02 
HP), 12 knots (2899.24 N and 30.02 HP), and 
16 knots (3528.56 N and 48.68 HP). The total 
load that the longboat body can accept is 1.29 
tons, with a maximum limit of 1.34 tons. The 
difference between the load and displacement 
is one of the safety aspects. According to 
voyage planning, the longboat body is operated 
by 2 outboard engines with estimated fuel 
requirements at 4 knots (0.51 liters/hour), 
8 knots (4.14 liters/hour), 12 knots (12.12 
liters/hour), and 16 knots (19.58 liters/hour). 
The technical seaworthiness aspects that have 
been established can serve as a reference for 
planning effective, efficient, and safe fishing 
voyages.
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