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Abstract  
Modifying the hull shape is one of the challenges in designing a 
ship. The angle of the ship's entrance is a significant determinant of 
the total resistance of the ship. This research aimed to analyze the 
total resistance of the ship due to changes in the shape of the ship's 
bow. This research used the Computational Fluid Dynamics (CFD) 
method with overset mesh technique to predict the ship's total 
resistance and trim angle. Parameters used in the five-speed 
numerical simulations. This research indicated that a change in the 
bow angle of the ship results in a 5% change in the ship's 
resistance for every change in the bow entrance angle. Therefore, 
the prediction of total resistance shows significant results in 
planning conditions. Compared to another bow entrance angle at 
low Fr, total resistance has no noticeable differences. Angle 
changes of the entrance of the ship's bow also significantly affected 
the trim conditions on the ship according to the speed. At Fr 1.03, 
the stern trim angle tended to decrease dramatically. As a result, 
the trim by stern under porpoising probably oscillates considerably. 
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INTRODUCTION 

A planning hull ship is a ship that has more 
than one Froude Number (Fr). The high speed of 
a ship is directly related to the characteristics of 
the drag and shape of the hull. A planning hull 
ship is designed at speed and can be lifted to 
reduce frictional resistance and wave resistance 
[1]. High-speed ships cause a dynamic effect on 
the hull, namely trim. It happens because of the 
hydrodynamic characteristics of the hull geometry 
[2]. Planning hull ships are designed by taking 
into account their hydrodynamic characteristics. 
Modifying the hull's shape can improve the drag 
and maneuverability of the ship [3].    

The modification or engineering of the hull 
shapes reduces the ship's resistance and the 
main propulsion energy of the ship, which will 
impact economic and technical factors when the 
ship is operating. The shape of the ship's bow is 
critical, especially the ship's speed [4]. The angle 

of entry (α) is the angle formed by the horizontal 
axis factor or the centerline, which is the 
longitudinal line of the ship with the ship's 
waterline when the ship is fully loaded [5]. 

Research conducted by Eko et al. 
regarding the hull entrance [6] showed that each 
modification of the angle of 30 changed the 
resistance by approximately 3.5%. Meanwhile, in 
Yu et al. [7], the optimal shape of the bulk carrier 
ship that did not use a bulbous bow reduced 
13.2% wave resistance and 13.8% additional 
resistance. A numerical ventilation issue arises in 
numerical simulation research. Studies have 
been done to predict the overall drag of high-

speed vessels [8].    
Trim is a concept relating to ship dynamics 

at a high-speed vessel. It required a trim control 
device [9]. This research aimed to analyze the 
ship's resistance by engineering the bow angle 
on a planning type ship based on previous 
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Abstract  

The heat exchanger highly influences the series of cooling 
processes. Therefore, it is required to have maximum performance. 
Some of the factors causing a decrease in its performance are 
increased pressure drop in the Plate Heat Exchanger (PHE), 
decreased output flow, leakage, flow obstruction, and mixing of 
fluids. Furthermore, it takes a long time to conclude the diagnosis of 
the performance and locate the fault. Therefore, this study aims to 
design an intelligent system for the performance diagnosis of the 
PHE using the Bayesian Networks (BNs) method approach. BNs 
are applied to new problems that require a new BNs network model. 
The system was designed using MSBNX and MATLAB software, 
comprising several implementation stages. It starts by determining 
the related variables and categories in the network, making a 
causality diagram, determining the prior probability of the variable, 
filling in the conditional probability of each variable, and entering 
evidence to analyze the prediction results. This is followed by 
carrying out a case test on the maintenance history to display the 
probability inference that occurs during pressure drop on the PHE. 
The result showed that the BNs method was successfully applied in 
diagnosing the PHE. When there is evidence of input in the form of 
a pressure drop, the probability value of non-conforming pressure-
flow becomes 61.12%, PHE clogged at 73.59%, and actions to 
clean pipes of 70.18%. In conclusion, the diagnosis carried out by 
the system showed accurate results. 
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INTRODUCTION 

In the steel plate-making manufacturing 
industry, several types of machines are used to 
convert semi-finished steel into plates. Each 
machine has a hydraulic oil and lubrication 
system with several components: a tank, pump, 
filter, accumulator, water circulation, and heat 
exchanger. One of the extremely critical or 
important components is the Heat Exchanger 
(HE). This device is used to exchange heat 
from one fluid to another using temperature 
differences.  

Furthermore, this heat exchange occurs 
through direct or indirect contact [1]. The fluid 
exchanged is either in the same phase, liquid to 
liquid or gas to gas, or in two different phases 
[2][3]. This tool is widely used in the industrial 
world due to its important function. There are 
many kinds of HEs based on their shape, 
including the Plate Heat Exchanger (PHE), 
which consists of a plate and frame, where the 
heat transfer process occurs between the two 
fluids on the side of the heat exchanger plate 
[4, 5, 6]. 
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Abstract  
The Sriwijaya University internet network management unit does not 
yet have a standard formulation for implementing Bandwidth 
Management & Bandwidth Allocation. To provide the best service, 
they apply the Best-Effort Service concept. As a result, it requires a 
relatively large network capacity and bandwidth provision so that it 
has an impact on costs. Therefore, it is necessary to know how users 
use internet bandwidth as the basic principle of Bandwidth 
Management & Bandwidth Allocation. This study has completed how 
to determine the behavior of internet users on the campus LAN as a 
reason to evaluate internet bandwidth usage. With the Process 
Mining method, process mapping has been carried out for all access 
to internet usage from all faculties. As a result, the factors that 
characterize and need to be considered in bandwidth management 
are obtained. In order of significance are Total Access Length, 
Average Variance, Number of User Case IDs, Number of Non-
Academic Ports, Number of Academic Ports, Number of Access 
Frequency, Number of Events, and Number of Ports of Service.  
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INTRODUCTION  

Quality of Service (QoS) of the internet 
network is determined mainly by network 
management, defined as the various activities, 
methods, and knowledge required to manage 
computer networks. QoS parameters consist of 
Bandwidth, Throughput, Latency/Delay, Jitter, 
and Packet Loss [1, 2, 3, 4]. QoS is also a term 
used to define the ability of a network to provide 
different levels of service assurance. Or it can be 
said that QoS is a network mechanism that 
allows services to operate according to the 
needs expected by users. Thus, QoS can make 
bandwidth, latency, and jitter predictable and 
tailored to the needs of the network users. There 
are three levels of QoS that can be used: 
a. Best-Effort service: makes all efforts to 

deliver a packet to a destination; 

b. Integrated service: provides applications with 
a level of service assurance that parameters 
have been negotiated end-to-end; 

c. Differentiated service: provides a set of 
classification tools and a queuing mechanism 
for protocols with specific priorities on 
different networks. 

Bandwidth is the maximum amount of data 
transferred from one point to another within a 
certain period, so the unit is bits per second 
(bps). Bandwidth management on the network is 
essential because bandwidth on a computer 
network is valuable. Several bandwidth 
management methods include Traffic Shaping 
(Rate Limiting), Scheduling Algorithms, 
Congestion Avoidance, Bandwidth Reservation 
Protocols, and Traffic Classification. 
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