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Types of collectors

• uncovered (unglazed) collectors
• flat plate collectors
• evacuated tubular collectors
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GREENHOUSE EFECT
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GREENHOUSE EFECT

The wavelength of the emission is dependent on temperature.
The higher the temperature, the wavelength is smaller.
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The glass is opaque to wavelengths greater than 5 µm



SOLAR THERMAL ENERGYSOLAR THERMAL ENERGY

body radiation at low temperature can not pass the crystal
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Flat plate collectors
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ABSORBER PLATE TUBOS FLUIDO CAPTADOR

TRANSPARENT 
COVER

INSULATION FRAME
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Absorber coatings with high absorbtance α in the solar spectral range
(0.3 - 2.5 µm) and simultaneously a low emittance ε in the wavelength
range 2.5 - 50µm are termed "selective coatings".
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PERFORMANCE CRITERIA OF SOLAR COLLECTORS
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µ: efficiency
Fr: collector’s heat removal factor
t: transmittance of the cover
α: absorbtance of the absorber
Ul: overall heat loss coefficient of the collector
Tm: average temperature of the heat transfer fluid
Ta: ambient temperature
I: incident radiant energy
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Collector Efficiency Curve
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1. Calculate the collector efficiency,  η = 0.75 to 2.5 (tm-t) / I
under the following conditions:
Ambient temperature 10 ° C
750 W/m2 radiation
Storage temperature 40 °C, 50 °C, 60 °C

2 Calculate the collector efficiency, η = 0.75  - 5 (tm-t) / I
under the conditions of the previous exercise.

3. Calculate the collector efficiency, η = 0.8 - 2.1 (tm-t) / I
under the following conditions:
Irradiation 800 W/m2
Storage temperature 45 ° C
Ambient temperature 0 ºC, 10 ºC, 20 ºC, 30 ºC

4. Calculate the collector efficiency, η = 0.8 - 5.5 (tm-t) / I
under the conditions of the previous exercise

5. Calculate the collector efficiency η = 0.8  - 7 (tm-t) / I
under the following conditions:
Storage temperature 45 ° C
Ambient temperature 10 ° C
Radiation 900 W/m2, 600 W/m2, 400 W/m2, 300 W/m2
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Area Definitions


