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Introduction

• The project is focused on the utilization of renewable energy (Solar
energy), Solar conditions in Slovakia (city Zilina).

• The analyzy of operating conditions (parameters based of Stirling engine).

• The calculation of the basic dimensions of the collector.

• The structural design of  The trough parabolic solar collector.



Conditions for utilisation of solar 
energy in Slovakia

• Country: Slovakia.

• City: Zilina.

• Place: University of Zilina.

• Coordinates:

• Latitude: 49,202 °.

• Elevation above sea level: 

370 m.

• Intensity of solar radiation
(Žilina) 700 – 800 Wh/m2.

• Operating temperatures from
-20 till 500 °C.

Climate data for Žilina
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Schematic visualisation connecting of 
components 



Proposal the focal absorber (exchanger)

Intial parameters:

• tube dimension: diameter 12 mm with a wall thickness 2 mm with total
length 6000 mm.

• Number of tubes 13.

• Working temperature from -20 °C to 500 °C.

• Pressure 2,5 MPa.

• Area of collector 12 m2 .

• Material of absorber - Steel 15128.5



Programs used for calculating the main 
parameters of parabola



Calculation of thermal expansion

• By two method (Excel, AutoPipe).

• Value of thermal expansion for steel 15 128.5 is 12.10-6 m/m.K

Results obtained from the Excel Results obtained from the AutoPipe

Total value of the thermal  expansion is 34,56 mm.

Calculated with the following parameters : 
temperature, internal pressure, gravitaton
constant.



Stirling engine – alfa model



Customizing of the combustion
chamber



Cogeneration unit



Main tasks of Dissertation thesis

• Analysis of the thermodynamic parameters of device
with the thermodynamic cycle, which is able transformed
solar energy into mechanical work with the working
medium – air.

• Proposal of schematic diagrams of circuits heating and
cooling of working medium and specification parameter
individual elements.

• Calculation of the heat exchanger for solar heating of
working medium – hot air with the required parameters.

• Simulation of thermodynamic parameters in the circuit
hot – air engine.



Preparation of search devices



Thank you for attention!
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