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Abstract
Direct utilization of solar energy remains an urgent task at the present time, since its intermediate transformation into electricity obviously leads to a decrease in the efficiency of power plants. One of the urgent tasks in this area is the development of heat pumps designed, in particular, for raising groundwater to the surface for use in agriculture. The solution of this problem is of considerable interest, for example, for many arid regions of Kazakhstan where there are groundwaters, but access to sources of electric energy is difficult.

In this paper, we proved the heat pump operation based on pH, temperature-sensitive hydrogels, and cross-linked polymer networks, that serve as the working medium fluid providing utilization of solar energy, and as the piston element providing pumping of the working medium water.

Utilization of the solar energy provided by the heat-sensitive hydrogels are copolymers of polyacrylic acid, sodium polyacrylate and hydrophobic components, placed in a low molecular weight salt solution in contact with both the working mediums. In the initial state, such gels can have significant degrees of swelling (up to several hundred solutions per gram of dry polymer). When these nets are heated, their contraction takes place, accompanied by the separation of the accumulated solution. Furthermore, since the degree of ionization of the network itself is sufficiently high (network used containing 50% sodium polyacrylate), then when swollen gel accumulates solution depleted of low-molecular component (including a low-molecular acid). With thermal compression of the gel, the pH of the contacting solution varies, which affects the degree of swelling of the pH-sensitive gel that fills the piston element. The piston performs mechanical work due to the collapse or swelling of the working medium.

Calculations of specific characteristics of the heat pump are presented, the compositions of gels filling the heat-collecting and piston elements are experimentally selected. The necessity of using exactly two working mediums: increase the efficiency of work including through a gel, which is fills to the piston element to work than the work which is achieving  by using direct heating that is make main differences in the volume of working mediums.
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