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Introduction

It is made an investigation and distribution of rainwater, based on the fact that it can be used as an alternative to supply the water
demand in some of the daily activities carried out at the Higher Technological Institute of Huauchinango. Particularly the presentation
of a physical model of rainwater collection and filtering will provide the necessary data to determine the appropriate use in such
facilities.

Based on the above, some problems that have arisen over time are presented. The main one is due to the growth of the urban
population, and therefore to the increase in the demand for water consumption. These problems of water scarcity are rethinking the role
of rainwater from being considered as a waste to being considered as a resource, capable of supplying several of the daily activities.
This water resource can be depleted quickly, that said, it is intended to generate the implementation of a rainwater harvesting system to
supply the required demand, making use of the water that we took as waste.

This research work and for its development, different tests were elaborated to determine some physical and chemical characteristics of
the collected water, and with these results to determine a good use of implementation for the utilization and optimization of captured
water, following a series of phases within a methodology, a physical model is built which captures and filters the water improving its
conditions for its use.



Methodology

Current situation

The infrastructure of the Higher Institute of Huauchinango is in optimal conditions and its current water supply is not so critical, it is
only a matter of focus since presenting our position with nature, it is convenient to work for it, take care of it, and reuse it.Working with
rainwater harvesting is the solution to minimize the use of water supplied by the municipality, giving a plus to our ecology, making
these benefits known and taking care of our environment by taking advantage of a vital liquid that is wasted to reuse it for purposes
ecological.

Precipitation

A wet day is a day with less than 1 millimeter of liquid or liquid-equivalent precipitation. The chance of wet days in Huauchinango,
Puebla varies very significantly throughout the year.

The wetter season lasts 4.5 months, from May 28 to October 13, with a greater than 43% chance of a given day being a wet day. The
maximum chance of a wet day is 77% on July 3.

The drier season lasts 7.5 months, from October 13 to May 28. The smallest chance of a wet day is 9% on January 13.

Among the wet days, we distinguish between those with only rain, only snow, or a combination of the two. Based on this
categorization, the most common form of precipitation throughout the year is rain alone, with a maximum probability of 77% on July 3
(Ovacen, 2018).



Graph 4.1 Chance of Precipitation in October
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Correct placement of the model for rainwater harvesting
Materials

Anthracite
For the main and first layer, this material is an excellent filtration medium, mainly for the elimination of chlorine and organic
compounds present in the water that is captured.

Sand
As a second layer of the filter we find sand, with a lower density than gravel. Thanks to its round-shaped grain symmetry, it ensures
porosity, letting the water flow easily, but retaining some suspended particles that continue to appear in the rainwater.

Gravel

As a third segment, this one below is used in the filters due to its density, the heaviest of these materials already installed previously, it
has great characteristics which make it a very good material for filtration, which does not impart any characteristic to the water
collected, passage of the water through the gravel will stop at these contaminants.

Geotextile NT1600

Finally, we have this material which, due to its fine conformation structure, its main quality is found in its faces, one of these is
waterproof and the other is permeable, therefore, it is an excellent retainer of contaminants that water can bring. and fine particles,
mentioning its properties above as a filter material, it is chosen to use between layers, this being one more layer of filter material in the
rainwater harvesting model.

false bottom
It is like a type of storage tank where some suspended solids that may occur can settle, since the outlet of the collected water is located
at a height of 0.10 m from the bottom, so the last contaminants end up here and let the water come out fully filtered for use.



Results

Implementation prototype

Finally, we find the physical prototype to verify the operation since this is how the collected water samples were taken to see the
difference and verify its usefulness of the collected rainwater. This physical prototype is made with glass walls to appreciate its

operation almost in its entirety.

Figure 5.1 Physical Prototype

Reference source:
(own elaboration, 2021)



Comparative physical and chemical properties

By taking into account the type of water to be collected, a comparison between rainwater is generated, measurements of these physical
and chemical characteristics are made through an analysis of samples taken, before entering the model and at the exit of the model., the
characteristics measured are the following: Determination of pH, Turbidity, Apparent Color, Suspended Solids, Odor and Taste,
Oxygen and Conductivity.

In accordance with resolution 2115 of 2007, a comparison of its physical properties is made with a sample captured before and after the
filter, obtaining the following results.

Figure 6.1 water Sample before passing through the Prototype (Filter)

Reference source:
(own elaboration, 2021)



Figure 6.2 water Sample after passing through the Prototype (Filter)

Reference source:(own elaboration, 2021)
catchment area

The collection of rainwater is carried out through the roofs, taking advantage of its large collection area. In this case, the drop that the tin roofs have
with the slope and gutters that it contains are good for capturing this liquid.

In this regard, the material of these sheets is selected due to its conditions of easy handling, cost and good handling when building this cover, another
great feature that this polyethylene provides is that it maintains the characteristics of water without altering its conditions. initials, it offers us a great
impermeability which provides a collection without losses at the time of precipitation that occurs in the area.



Figure 6.3 Comparative physical and chemical properties
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The rainwater captured according to its characteristics will be used for the discharge of toilets and general services such as cleaning in the facilities,
it is assumed that, of the total design volume, only a percentage of 65% of this will be used for the aforementioned uses.

Daily demand used for flushing toilets and general services.
D= 0.45 m3/day * 0.65 = 0.2925 m3/day
Monthly demand used for flushing toilets and general services.

D= 0.2925 m3/day * 30 = 8.775 m3/day

The month of 30 days is determined, according to this it is calculated that the monthly water demand for this type of use is 8,775 m3.



Conclusions

According to the situation presented, it can be shown that the use and exploitation of rainwater is becoming a great alternative that is
not common, which allows reducing the impact caused by conventional supply sources.

So with this we can say that the rainwater collection and filtering model created provides a sustainable solution, it is also providing
water of an acceptable quality according to resolution 2115 of 2007 to be used in daily activities such as the discharge of toilets and
general services such as the cleanliness of the facilities, except for use for human consumption that could affect health.

The benefits that will be reflected when implementing it:

. Sustainability
. Environmental benefit
. Economic savings

Based on atmospheric data from the region, it is a project that fits perfectly since the area is humid-rainy, this puts our plan into
operation most of the year, but in terms of collection, the total volume demanded for the determined use, this is due to the fact that the
collection area is small in consideration to supply the required need, however, a significant saving potential is obtained of a percentage
of 65% of the 8,775 m3 consumed in a month in these activities such as it is in W.C. and cleanliness of the facilities.
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