ENVIRONMENTAL, ANIMAL AND PUBLIC HEALTH EFFECTS OF DIESEL:
A PHOTOVOLTAIC RENEWABLE ENERGY AS AN ALTERNATIVE TO THE CONVENTIONAL DIESEL SYSTEM TO

PUMP WATER IN SHRIMP FARMS OF ECUADOR FOCUSED ON REDUCING CARBON DIOXIDE EMISSIONS

Génesis Solorzano, Lisett Herrera, Marcelo Pozo
Escuela Politécnica Nacional, Quito-Ecuador.

HIGHLIGHTS

Shrimp farms are ground areas with ponds filled with seawater where shrimp is grown. They are situated
In mangroves and estuaries in the coastal area of Ecuador. Mangroves are essential ecosystems and
habitat of many aquatic organisms. Additionally, mangroves store Carbon (C) in the biomass in its deep
sediments
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Table 1 Oversizing Results
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Fig. 1 CO2 emissions of oversizing

OBJECTIVES

* Reduction of the use of diesel fuel.

Pumping Is one of the most important processes within the
shrimp production. It aims to renew water, fill and aerate pools.
These pumps work each day and during the whole year. Most of
the diesel used in shrimp production (84%) [1] is used in this
process. It leads to a high diesel consumption and negative
impacts to the environment due to CO2 emissions [2]. Moreover,
diesel constituents have been found in wetlands at levels
exceeding limit values. They affect water quality and health of
aquatic organisms (algae, rainbow trout, flounder, grass shrimp)
with detrimental impacts by impairing immune function and
Increasing susceptibility to pathogenic bacteria. Diesel
constituents are considered endocrine disrupting chemicals
(EDCs) associated with diseases such as autism, obesity and
diabetes

* Reduction of the CO2 emissions.

This project analyses 7 shrimp farms which are rated by their size as: Big (250-1000 ha) and Special
(>1000 ha). These ones require high power pumps between 235hp to 550hp, thus high diesel
consumption. Two important aspects were studied in this project, the first one is based on a hypothesis
of a potential oversize in water pumps that are actually used in the farms and which would mean an
excess of CO2 emissions to the environment. Additionally, the second aspect is to propose a
photovoltaic renewable energy alternative to the conventional pumping system within one shrimp farm
of the sample. This alternative replaces diesel pumps with electric pumps which are fed of solar energy.
This option would avoid the use of diesel and the CO2 emissions associated to this process.
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Fig. 2 Photovoltaic design for a pump of 270hp
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CONCLUSIONS

* To avoid that there is an oversizing of the power required for the motor-pump in the pumping stations, a
detailed study of the real hydraulic requirements should be made of the farms.
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* By using the proposed photovoltaic pumping system, we avoid the emission of 13,960 tons of CO2 generated
by a 200 HP pump and a 270 HP engine for 20 years. The cost of implementation of this system is
$4,410,905.51.
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