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Slide 1. Hello, my name is Suluyanova Ksenia. I want to tell you about the solution of a task no. 15. 

Slide 2. Statement of the problem: Design and construct a device allowing collection of water by condensing moisture from air. Determine if the water obtained with your device is suitable for drinking. What amount of water is possible to collect during one Science Fight?
We considered composition of air during the preparation for the solution of this task. In addition to mix of gases water contains water vapor. 

Slide 3. Hypothesis: if air contains water vapor, then it can be condensed.

Research purpose: to model the device allowing to receive water out of air at the room temperature.

 Slide 4. The research problems are on the slide.
1. to study scientific publications on the problem.
2. to analyze the process of condensation of water vapor out of air at the room temperature;

3. to model the device allowing to receive water out of air;

4. to define suitability for drink of the received water;

Slide 5. Condensation is a process of transition of substance to a liquid or firm state from gaseous. All real gases are capable to turn into liquid under certain conditions. However, such transformation can happen only at temperatures below the certain, so-called critical temperature Tkr. At the room temperature (≈ 20ᵒC) water can be both in liquid and in gaseous states.

Slide 6. Condensated steam can be a condensation can be saturated or unsaturated.

The transition of unsaturated steam to liquid, can be happened in two ways: changing of its volume and changing of its temperature.

The process of transition of unsaturated steam to liquid is visually provided in the picture 1. Reducting the volume of unsaturated steam at a permanent temperature increases until it does not become saturated. The line segment of AB of an isotherm corresponds to unsaturated steam, a point B – to steam saturation.

As soon as steam becomes saturated, because of the reduction of volume, the saturated steam is condensed into liquid (the line segment of BC).

The point C is up to complete transition of steam to liquid. (As liquids are almost not compressed, the slightest reduction of volume leads to significant increase in pressure.) The line segment of CD of the isotherm is corresponded to liquid.

Slide 7. Let`s observe the processes happening when unsaturated steam is cold.
If damp air cools, then at some temperature water vapor in it becomes saturated, and then it is condensed in liquid, forming dew. The temperature at which water vapor in air becomes saturated is called a dew point. At this temperature relative humidity of air is equal to 100%. Further inflow of water vapor or cooling of air causes formation of condensate. At positive temperatures there are dews, at negative there is ice or snow. 

Thus, for receiving water from air there are two ways: compression at the room temperature or cooling to air up to the dew temperature. 

Slide 8. For receiving water in campaning conditions it is possible to use two main ways: 

1) Collecting water condensate.

2) "A solar distiller".

In the first part of project we will use the way of collecting water condensate as it is the most convenient in the conditions of a campaign. On the slide you can see the scheme of installation.

Slide 9. Experiment No. 1. Purpose: to collect water from air by method of collecting water condensate in the conditions of a campaign on the nature. 

Devices and materials: a polyethylene membrane, a stop watch, a stone, a green plant (1,5 kg), capacity for collecting water, a tube.

We will collect the installation consisting of a plastic bottle of 5 liters, the polyethylene membrane tense on bank, a glass for collecting condensate. The stone was used for formation of a cone by which water flew down. In bank we will place the plants bought in pet-shop (their weight 1,5kg, they are necessary for release of air with a large amount of moisture. In nature they need to be replaced with the cut-off juicy grass.), in plants the vessel for collecting water has been put. The experiment lasted 6 hours. 

Slide 10. Conclusion: the modelled device is capable to collect water from air. The volume of the received liquid is 5 ml.

We put forward hypothesis: the volume of water will depend on the area of a membrane and the mass of green plants.

Slide 11. Experiment 2. Purpose: to define the dependence of collected water volume on the mass of green plants.

Devices and materials: a polyethylene membrane, a stop watch, a stone, green plants (1,5 and 3 kg), capacity for collecting water. 

Slide 12. We will carry out collecting condensate within 6 hours. 

The result of an experiment is presented in the table: in the first Experiment we have received 5 ml, in the second 8 ml. Thus, the volume of the received water depends on the mass of green plants.

Slide 13. Experiment 3. Purpose: to define the dependence of volume of collected water on the area of a polyethylene membrane.

Devices and materials: a polyethylene membrane of various area, a stop watch, a stone, a green plant (1,5kg), capacity for collecting water. On a slide the photo of installation and the course of an experiment are presented.
Slide 14. In Experiment No. 3 we changed the area of a membrane and received 9 ml of water. Conclusion: the more the area of a membrane is, the more volume of collected water is. However that if not changing the mass of green plants, increasing only the area of a membrane, then the amount of collected water won't be able to be increased when the membrane is only a surface for subsidence of droplets of water.

Slide 15. Experiment 4. We modelled one more installation consisting of four plastic bottles, a hand drill, a rope, 4 rags, water, alcohol (for watering of rags).

Plastic bottles were enveloped by the wet rags moistened with water and alcohol, fixed together on a hand drill.

Hypothesis: in case of evaporation of liquid from a surface, temperature of the surface decreases, that can promote the condensation of water vapor which is contained in air in a bottle.

Result: We collected a small amount of water.
The modelled devices can be used in extremal conditions. For use in the conditions of school laboratory other installation was collected.

Slide 16. Experiment 5. Purpose: to receive water by condensation it from air. 

Instruments and materials: element Peltye, a metal compact-grained grid, the heat sink, the fan, power supply unit, a cup, screws, a plastic plate for fixing.

We fixed element Peltye on the metal grid, on top on it we put the heat sink, and on the heat sink we fixed a cooler to cool the heating-up element side. On the other side we fasten the heat sink with element Peltye to this plate. We connect the power supply unit.

Slide 17. Result: 7 ml of water were collected in 5 minutes. 

Slide 18. Each 30 seconds we measured the collected water and the results were written in the table. At the same time complexity in receiving water was found out that on a grid snow was formed. Then,( in case of installation switch-off from a network), snow melted, and only then water was collected.

Slide 19. It is known that distilled water is condensed. This theoretical statement was confirmed at school chemical laboratory.

Slide 20. The result of this research project the modelled installations for receiving drinking water from air at at the room temperature. The water received by condensation during the experiment was checked at school chemical laboratory. It is distilled. It water is theoretically suitable for drinking. But there are no salts in it which are necessary for the person. So, person can be sick. 

Slide 21. You can see sources information on the slide. 

Thanks for attention, I am ready to answer to your questions.

