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Abstract: Nowadays every competitive advantage in the industrial sector is temporary, and manufacturing companies must
innovate in any area of the process to remain competitive. Recently, industrial engineering tools have been applied in service
areas. Such is the case of the use of methods of industrial engineering in areas of the agronomic industry. This work focuses
on the development of a reliability model applied to the effect of temperature and humidity on European cucumber. Due to
the impact of the loss of quality attributes in the economy, attention is drawn to enhancing research to know the effects of the
environmental conditions in which the product is subjected through the storage process to the final consumer. For this reason,
it is necessary to perform reliability tests on European cucumber to analyze the effect of temperature and humidity on storage
as factors causing the loss of product quality. As a result, it is obtained a reliability model in order to predict the storage time
on the final product. Finally, a prediction on the time of storage and logistics is determined.
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1. Introduction
The international trade in fruit and vegetables is a sector that represents one of the main items of exportation and
foreign exchange in Mexico (Piñeiro and Díaz, 2004). The cucumber, melon, watermelon and tomato are the most important,
in the case of cucumber, Mexican production reached a value of $ 2, 421,431.68 thousand pesos in 2012, of which the state
of Sinaloa contributed 42%. The municipality of Culiacan is the most productive with a value of $ 771, 408.40 thousand
pesos (Siap, 2013).
It is estimated that in Mexico, from 20% to 35% of the production of agricultural products becomes loss during the postharvest stage (storage and transportation). During these stages, the changes are made in quality attributes where the product
loses firmness, and carries out changes in color and shape (Jaime, et al., 2012). Among other changes that can be presented, it
is weight loss. It is considered that a horticultural product suffers from wilting when it has a loss of 5% of its weight Wills et
al. (1998). There is a research in European cucumber where it stands out the relationship between the degradation of product
quality as a function of time. An example of that is the work of Hernández and Vega (2005), where they recorded that on the
seventh day the wilting of the product, occurred in the open field at a storage temperature of 12°C. It is reported a 5% weight
loss on the 12th day of storage at 10°C in the open field.
Due to the impact of the loss of quality attributes in the economy, attention is drawn to highlight the effects of the
environmental conditions that the product is subjected through the storage process to the final consumer.
For this reason, it is necessary to carry out reliability analysis on European cucumber to analyze the effect of temperature and
humidity on storage as factors causing the loss of product quality. For reliability tests, a probabilistic model is fitted to
determine the life time of the product by the use of statistical models. These models allow to know the behavior of the
degradation of a product considering that it complies or not with its quality characteristics (Rodríguez et al., 2012).
Reliability testing relies on accelerated life testing to obtain life-time data for a product in less time. For accelerated life tests,
the product is induced to lose its quality attributes in an accelerated way under severe conditions. Such data are useful to infer
about the reliability of a product under normal conditions of use by mathematical models such as Arrhenius, where the
response variable is the time. In this investigation, the condition of percentage of weight loss is reached over a specific
humidity and temperature levels.
In works such as Salinas et al. (2007) it is explained how the Arrhenius equation can model the dependence of the
deterioration reactions of fresh cut crop products with respect to temperature. Similarly, Ocampo (2003) used the Arrhenius
equation to predict shelf life of soluble coffee powder at 25, 30, 35 and 40°C, relative to the type of packaging. It was
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