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SUMMARY 
 
The artisanal fishing vessels in our country, 
currently have cargo holds of fish for storage and 
transfers from the fishing zone to the landing areas; 
The same ones during this process do not have 
adequate conditions of health and care of the 
quality of the fishing, along with the excess of 
manual manipulation during the own fishing, 
stowage, unloading, weighing and stowage inside 
refrigerated trucks for its transport towards the 
plants of preserves; which in all the mentioned 
circuit is observed the little deceleration of the 
decomposition of the fish, mistreatment and excess 
of manipulation, excess of procedures that attempt 
with the control and manual stowage of the load; 
which causes deficiencies in fish quality and high 
costs of operation and control during the discharge. 
In order to solve this problem, a radical change in 
the processes of storage, transport, stowage, 
fishing, and control is proposed, through the use of 
a modular refrigerated system that allows to 
minimize the times of unloading, manual 
manipulation and to raise the quality of 
Conservation of fisheries; the same that can be 
installed to artisanal fishing vessels in Peru. 
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Therefore, the following will be developed: 

- Innovate in the process of storage, 
transport, stowage and control of the 
artisanal fishing. 

- Container shape design for holds. 
- Calculation of the thermal capacity and 

choice of refrigeration equipment. 
- Estimating the structure and simulation of 

static loads. 
- Calculation of the weld for the manufacture 

of the container. 
- Choice of generator set for containers. 

INTRODUCTION 
 
Artisanal and small-scale fisheries represent an 
important impact on the economy and food of our 
country, since they mainly supply the consumption 
of hydrobiological resources for Peruvians, and this 
consumption has been growing in recent years. 
 
On the other hand, artisanal fishing is an area not 
covered by development of efficient engineering 
techniques, so there are major deficiencies in the 
operation and care of fishing. 

PROBLEM 
One of the most important deficiencies is that 65% 
of the vessels store the fish in non-insulated holds, 
which means that the cargo has direct contact with 
hot areas, oils and other substances of the vessel; 
33% use only ice to delay fishery spoilage and 
damage; the rest does not use any type of 
preservation and the hydrobiological resources are 
arranged among the wineries on the days of fishing. 

Another important deficiency is that 80% do not 
have a sanitary protocol, so when arriving at port 
the manipulation of the fishing takes place in 
conditions that put at risk the health of the 
consumers, as well as the environmental impact of 
the dirt in the Ports and economic losses when 
transporting the fishing of the vessel to the 
transport trucks due to clandestine robberies of the 
fish, discarding of hydrobiological resources in bad 
state, and delay in port for times of transfer. 

Adviser: Eng. Jorge Ramírez Rosas    Course: Organization and Administration of Naval Industries 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Secondary objectives 
- Minimize labor costs in the weighing and 

unloading processes. 
- Reduce the manipulation of the resource. 
- Minimize the time of unloading and thus reduce 

the cost of rent of the piers. 
- Improve ecological, sanitary and health 

conditions. 
 
 

OBJECTIVES 
Main Objective 

 
Improve the quality of the hydrobiological resource for 
human consumption with the innovation of the loading, 
transportation and unloading process. 

SOLUTION DESCRIPTION 
 
It is proposed to design a refrigerated modular 
container that can navigate in the hold of the vessel, 
so that the fishery is stored in that refrigerated 
container, and when arriving at port the whole 
module of the container is transferred to the 
transport trucks, Thus achieving lower port 
maneuverability, as well as lower environmental 
impact in ports, reduced handling and direct 
contamination of fishing, and a better quality of 
hydrobiological resources for direct human 
consumption. 
 
The capacity of the container will be 5m3 since the 
fishing capacities of artisanal vessels are 5, 10, 20 
and 30 m3 depending on the dimensions of the ship, 
so that they can count on 1, 2, 4 or 6 containers to 
Respectively. 
 
Comparison of fishing extraction processes 

 
 

 

Solution development process 
 

 

a. Main requirements: 

Load capacity: 5m3 
Dimensions 

Width : 1.80m 
Height : 1.50m 
Length : 4.00m 

 
b. Container shape 

 

Figure 1: Cross view. 
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Exterior: 
Relative humidity = 83% 
T°   = 30°C 
hext   =23.9 kCal/m3 
 
Inside: 
Relative humidity  = 95% 
T°   = -0.5°C 
hin   =2.42 kCal/m3 
 
Frequency of opening: 

 
n=1.25 

 
Qap=4031.36 Kcal 

 
Load per product: 

Qpr=(M/t)(CeaDTa+Cl+CedDtd)x24 (Kcal/day) 
 
Cooling time   = 2 hr 
Density of fish   = 1075 kg/m3 
Fish mass   = 6725.2 kg 
Cea (before freezing)  = 0.86 kCal/kg°C 

 

Figure 2: Isometric view. 
c. Calculation of termal load 

Load for wall losses 
Qpa=AxUxTx24 (Kcal/day) 

 
A: área of sides 17.4m2 
U: k/e = 0.13 
Kpolyurethane=0.013 Kcal/hr-m-°C 
e = thickness 10cm 
Temperature = T°ext – T°in 
T°ext=30°C T°in=-0.5°C (inside) 
 

Qpa = 1651.40 kCal 
 
Door opening load 

Qap=Vxnx∆hx24 (Kcal/day) 
 
∆h calculation (Difference of enthalpies): 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Qpr=(M/t)(CeaDTa+Cl+CedDtd)x24 (Kcal/day) 
 
Cooling time   = 2 hr 
Density of fish   = 1075 kg/m3 
Fish mass   = 6725.2 kg 
Cea (before freezing)  = 0.86 kCal/kg°C 
 

Qpr=53498.96 Kcal 
 

Qt = Qpr+Qap+Qpa 
𝑡𝑡

=59181.74 Kcal
18ℎ𝑟𝑟

= 3287.87 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘
ℎ𝑟𝑟

 
 

d. Equipment selection 
The equipments of a refrigerated container 
type refeer for the necessary heat flow in 
the previous calculation have been 
considered. 
The equipment of these refeer occupy a 
space of 0.4m deep, 1.8m wide and 2.2m 
high. In our case we will rearrange the 
equipment in 1m depth, 1.8m wide and 
1.5m high. 

e. Simulation of heat flow 

 

With the necessary heat flow conditions and load 
characteristics, we simulate the heat flow in the 
container in order to evaluate the distribution of 
heat and temperatures in the load. 

We obtained that the temperature did not fall 
significantly therefore the calculations have been 
correct. 

f. Structure and simulation calculation 

Because the structure will be exposed to transfer 
from the vessel to the truck and vice versa, ie 
exposed to stresses, as well as conditions in marine 
environment of corrosion, we chose stainless steel. 
  

 

 

 
 

 
 

 
 

Therefore, we chose 316L stainless steel. 
 
The thickness of the plate will be 6.4mm according 
to the calculation estimates and simulation results. 
 
 

g. Calculation of welding 

The welding shall be carried out in accordance with 
EN ISO 15609-1 Specification and qualification of 
welding procedures for metallic materials. Welding 
procedure specification Arc welding. And the 
welders will be qualified according to the EN 287-1 
Qualification test of welders. Fusion welding. Steels. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OBSERVATIONS  
 

• 80% of what is produced by artisanal fishing 
vessels is destined for the direct 
consumption of Peruvians. 

• 65% of these vessels do not have insulated 
holds reducing the quality of fishing. 

• 80% of these vessels do not have health 
protocols, therefore, they contaminate 
fishing and docks. 

• The energy of the modular containers must 
be independently of the electrical board of 
the boat in order not to depend on the 
maximum demand of the ship. 

• It is necessary to make modifications to the 
ship to implement the modular containers. 

 
 
 

CONCLUSIONS 
 

• It is estimated that the time of port delay 
using the methodology of refrigerated 
modular containers decreases to 25% in the 
discharge. 

• It is expected that the labor involved in the 
process of storage, weighing and unloading 
will be practically nil. 

• The stability and structural analysis must be 
performed due to the modifications and 
loads added to the boat. 

• By improving the quality of conservation 
and health of the fish, it can be sold at a 
higher price and the customer will have the 
option of consuming a healthier product. 

• Improvement of environmental conditions 
in the dock due to the reduction of pollution 
of the sea waters with fishing waste and 
other ones of the process of unloading and 
weighing. 
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