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Introduction

A The projecisfocused on thautilization of renewable energySolar
energy), Solarconditionsin Slovakia (citZiling).

A Theanalyzyof operating conditiongparametersbasedof Stirlingenging.
A The calculation of the basic dimensions of the collector

A Thestructuraldesignof Thetrough parabolicsolarcollector




Conditions fowutilisation of solar
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energy In Slovakia

Slovakia A

Country: Slovakia.
City:Zilina

Place Universityof Zilina
Coordinates

Latitude 49,202c
Elevationabovesealevel
370 m.

Intensityof solarradiation
0 ¢ A TODg/BDOOWhHh/m2.

Operatingtemperaturesfrom
-20till 500cC.
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Schematic visualisation connecting of
components

Solar vacuum tube collectors
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Proposalthe focal absorbefexchangey

Intial parameters

A tube dimension diameter 12 mnwith awall thickness2 mmwith total
length6000 mm.

Numberof tubes13.
Workingtemperaturefrom -20 oC to 500C.
Pressure2,5 MPa.

Areaof collector12 n¥.

Material of absorber- Steel 15128.5
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Programs used for calculating the main

parameters of paabola

File Options Wifi Calcuations

Enter the Parabola
Dimensions

Buath dimersions must use the
zame units [integers anly).

Diemeter 1744 [ [ »|
Depth  [436 K|

Focal Length 436,00
Linear Diameter 200176

Segments _« [ [ » || 1000

Calculste

Saveto TextFile

Exit

Print  About

Linear Diam. 2001,7% -
Dizmeter 1744, 00
Depth 438,00

Foczl Length 436,00
Volune 520762053, 85
FLength/Diam 00,25

Area 2388817, 00
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Parabolic Trough Solar Concentrator

degrees out of focus (] = 10 tube radius [ Ja 25

half aperture [ o 872 focallength —{} 436

fraction of direct beam radiation hitting the tube = 0.

Potential concentration factor =

© Parabolic Trough Solar Concentrator

Wolfram Demonstrations Pr

Parabolic Trough Solar Concentrator

degress out of focus [ of  tubersaws ] n

nair sperture [ @2 rocllengn ] s

1000 500 00 s

fraction of direct beam radiation hitting the tube = 1

‘Potential concentration factor =

Designing a parabolic trough solar concentrator requires specifying: -
100% ~

degees outof focus 1 439 tuseraaws ] 7
nat aperture. [l o2 toaltengtn ) 6

i 1000

fraction of direct beam radiation hitting the fube = |

Potential concentration factor

Desigring a parabolic trough solar concentrator requires specifying
100% ~




Calculation of thermal expansion

A Bytwo method (Excel AutoPip§.

A Valueof thermal expansiorfor steel15 128.5s12.105 m/m.K

Results obtained from the Excel

The length of pipe depending on temperature
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Temperature of pipe [°C]
Default length of pipe is 6000 mm at 20 ° C

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

Results obtained from the AutoPipe

Paint © A05
Load : GRTPI{1}
Displacements - mm
Dx 47.19
= Dy : 0.30
Dz 0.00
Tatal : 4719
s08
Fiotations - deg
R 0.00
Fy 0.00
Rz : 0.34
Total : 0.34

Usze PoDn, Pallp keps
to roll through loads

Calculatedwith the following parameters.
temperature internal pressure gravitaton
constant




Stirlingenginec alfa model

1. BExpansion piston

2. Gas heater

3. Regenerator

4. Gas cooler

5. Compression piston

6. Crankshaft
Engine data
Model Cleanergy Stirling C9G
Engine configuration V 2 Stirling, alpha type
Capacity 160 cm?
Stroke 44 mm
Bore 68 mm
Engine working gas Helium
Max. average process working gas pressure 150 bar
Max. control temperature 740 °C
Nominal speed 1500 rpm
Outputelectrical power 29 kW
Outputthermal power 825 kW
Burner output 18-40 kW




Customizingf the combustion
chamber

Air inlet

Gas inlet (FLOX®) - during operation
Gas inlet - during start

Ignitor and ionization sensor electrode
Exhaust gas outlet

Pre heater

Insulation

Front combustor nozzle

Mixing tube

Heater head

. Baffle plate

Front cover

Piston dome expansion gas

. Thermocouple wires

. (Gas disfributor

lgnitor and ionization sensor electrode
. Lambda sensor (if applicable)
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