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Project Summary

The project is aimed at developing pre-production model of thermal-powered diaphragm pump (TPDP) that supplies water from
groundwater well to solar flat-plate collector (FPC) and then to storage tank of hot water, placed on high elevation. TPDP operates
selecting the heat from FPC and returning it back almost completely with insignificant decrease in heating capacity of the
system.
In general, the competition between pumping systems based on renewable energy sources is characterized by faster
advancement of PV pumping systems (C. Gopal, M.Mohanraj, P.Chandramohan, P.Chandrasekar, “Renewable Energy Source
Water Pumping Systems—A Literature Review”, Renewable and Sustainable Energy Reviews, Vol. 25, 2013, pp. 351–370; R.
Shukla, K. Sumathy, Ph. Erickson, J. Gong, “Recent Advances in the Solar Water Heating Systems: A Review”, Renewable and
Sustainable Energy Reviews, Vol. 19, 2013, pp. 173–190). At the same, thermal pumping systems remain highly competitive in
the specific case, they use existed internal heat flows of the system served, without reducing its effectiveness. 
In this niche, due to zero investment in heat source, the capital cost of the thermal water pump can turn considerably less than
the cost of PV converter with electric pump, particularly if the thermal water pump has simple design. This finding is particularly
relevant in the case of very low water flows, when pricing of small-scale components exhibits quite specific regularities.
TPDP to be developed through this project just is aimed to take effectively above specific niche.
TPDP represents steam engine-pump providing water pumping through alternating evaporation and condensation of
intermediate low boiling point working agent in the chamber separated by elastic diaphragm. Along with water intake and
discharge, the diaphragm provides condensation of working agent and returns the condensate to the evaporation surface. The
simplicity of design of TPDP creates real potential for low cost production.
During past years several experimental samples of TPDP were manufactured and tested. Efficiency of the latter sample was 2.5%
during water supply 50-60 L/h with a head 15 m (required for a typical flat solar collector with an area of 2 square meter water
supply is 15 L/h).Theoretical and experimental investigation of thermodynamic cycle and heat transfer processes were carried
out. The problem of self-startup of TPDP was solved. 
According to preliminary assessment, the manufacturing cost of TPDP with the required parameters under small-series
production will be significantly below the market price of micro pumps of comparable characteristics (100 - 250 mL/min, 10 – 20
m).
At the same time, a number of problems remain to be resolved to create effective TPDP with the required service life. The
selection of proper highly reliable elastic membrane is among them. 
In accordance with the above, there are planned, in the project, design, manufacturing, testing and finishing activities required
to bring the experimental sample to effective pre-production model.


