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Environmental problem 
The pallets represent an environmental problem for 
developing countries; example is what happens in the 
state of Colima. Agribusiness companies settled in 
Colima require a significant amount of wood, both for 
the production of containers of fruit, and the 
development of platforms that can be stowed and carried 
by forklifts.  
 

As reported by J. Ramirez (2008), the consumption 
of fig wood for the production of containers of fruit is 
approximately of 35,000 square feet annually, whereas 
the consumption of pine and pitch wood for the 
production of pallets is 60,000 square feet per year. 
 

Another of the issues with the wood production 
described above is that some part of it comes from non-
regulated sources. About 80% of fig wood is illegal, and 
comes from rural and suburban areas of the State of 
Colima; and about 50% of the pinewood illegal comes 
from the mountainous area of the volcanoes through 
clandestine loggers settled in the valley of Zapotlán, 
Jalisco. 

 
Fruit containers have a useful life of four to six 

applications. The platforms have a shelf life of about a 
year. After that time, the platforms are destined for 
firewood, fences in animal cages or in marginal batches 
in irregular settlements located in flood zones.  In most 
industrialized areas such as Mexico City, Guadalajara 
and Monterrey, the discarded pallets are ground in 
machines specifically designed for that purpose, and the 
product of milling is intended as input for the production 
of particleboard wood panels. This product is also 
intended as fuel in industrial boilers. 

 
The pallets or panels have pesticide treatments to 

increase their durability, but this quality makes them 
pollutants. The ground product that will be generated 
from the combustion boilers, which are also inefficient 
and highly polluting releases chemicals from treated 
wood. With the proposed use in this investigation, the 
life of the platforms would be extended and the exposed 
elements would last for at least 3 years if treated with 
burnt motor oil, which is cheap and helps solving other 
environmental problem. 
 
Technical antecedents  
Some literature has, experimentally and analytically, 
investigated the performance and heat transfer 
characteristics for the introducing air movement 
behaviour within parallel roof; such as, the comparison 
of full-scale ventilated roof component under real 
climatic conditions which was proposed by Dimoudi et 
al., air gap height (6 and 8 cm) and application or not of 
a layer of a radiant barrier, were examined.  
 

The thermal performance of the component was 
assessed by direct comparison of conventional 
constructed roof during the summer period. In the 
ventilated roof component a circular solar chimney was 
positioned in order to facilitate the extraction of the hot 
air from the ventilated gap. A constant room temperature 
(27 ± 0.2 ºC) was applied in the interior of the test cell 
during the whole testing period.  
 

Only qualitative results comparison of ventilated and 
typical roof performance was analysed. During daytime 
the upper slab of the typical roof was 1-3 K higher than 
ventilated roof upper slab (without a radiant barrier). 
During the nighttime upper slab of typical roof was 0.5 
K warmer than ventilated roof upper slab (with radiant 
barrier).  Measurements of heat fluxes through the inner 
surface of the roof showed that, the typical roof 
presented gains 1-3 h earlier than the ventilated (with a 
radiant barrier). In both day and nighttime, the ventilated 
roof had less gains than the typical one, thus, the overall 
performance of the ventilated roof during the summer 
period can be considered as highly efficient. On the 
effect of the air gap height assessment, the measured 
data showed that a decrease (from 8 to 6 cm) of the air 
gap height might improve the performance of the 
ventilated roof under summer conditions, around 15% 
compared to the typical roof.  

 
The addition of a radiant barrier was an 

improvement on the system’s performance under 
daytime summer conditions; on the other hand, the 
layout without radiant barrier performed better under 
summer nighttime conditions. Heat transfer experiments 
were carried out to find the optimal spacing for double-
skin roofs (Lai et al. 2008). They found that an average 
of 7.54 cm of space for double-skin roofs for a pitched 
roof is the optimal value. Regarding heat transfer in 
double-skin roofs, Biwole et al., proposed a bi-
dimensional numerical simulation of the heat transfers 
through the double skin wherewith most important 
parameters for the system’s efficiency were revealed. 
They found that the double-skin width must be over 6 
cm and under 10 cm. 

 
In Colima, Gomez-Azpeitia et al installed a double-

deck system, based metal and cement board, to reduce 
direct solar gain on the roofs of a classroom. They 
evaluated the thermal performance of the double-deck 
system by the values of temperature and humidity, 
recorded inside. The results were compared with those 
recorded in a classroom without modification and 
another with white painted cover. These measurements 
were made during the warm-humid season. The results 
indicated a reduction of four degrees Celsius in 
temperature by cement panel system compared with 
other without treatment and a degree with respect to the 
roof painted white. 
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