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Collector size  Annual energy production
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Collector
Size in m² OR Capacity in kW
Type
Un-glazed 
Glazed

Climate
Global horizontal radiation

Application
Pool heating
Domestic hot water
Combined space heating 

and domestic hot water

{

Input
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Output

Annual solar collector heat production =
what comes out of the collectors

To satisfy Eurostat and IEA definitions on primary energy, 
which is for solar thermal defined as:
 “Solar thermal production is the heat available to the 

heat transfer medium minus the optical and collector 
losses”.
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Equations (1)

Un-glazed Collectors for pool heating:

Qun-glazed collector = 0.29 * H0 * Aa

kWh                                                     kWh/m2    m2

Q: Annual collector output
H0: Annual global horizontal solar irradiation
Aa: Collector aperture area
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Equations (2)

Glazed Collectors in DHW :

Qglazed collector,DHW = 0.44 * H0 * Aa

kWh                                                      kWh/m2    m2

Glazed collectors: Glazed flat plate and evacuated tubular collectors
DHW: Domestic hot water systems

Q: Annual collector output
H0: Annual global horizontal solar irradiation
Aa: Collector aperture area
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Equations (3)

Glazed Collectors in Combi-systems :

Qglazed collector,Combi = 0.33 * H0 * Aa

kWh                                                        kWh/m2    m2

Glazed collectors: Glazed flat plate and evacuated tubular collectors
Combi-systems: Systems for combined space heating and domestic hot water system

Q: Annual collector output
H0: Annual global horizontal solar irradiation
Aa: Collector aperture area
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Equations (4)

Weighted average (all collector types and applications) :

Qweigheted average = 0.42 * H0 * Aa

kWh                                                    kWh/m2    m2

Q: Annual collector output
H0: Annual global horizontal solar irradiation
Aa: Collector aperture area
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References / validation

Unglazed
DHW-
SFH

DHW-
MFH

Combi-
Systems

% of glazed area 95% 3% 2%
% of total area 18% 79% 3% 1%
Mean value of constant, C 0.26 0.39 0.38 0.29
Std.dev. 0.04 0.05 0.03 0.05
Std.dev.% 14% 13% 7% 16%

Un-glazed collector yield = 0.26 * H0

Glazed collector yield, DHW = 0.38 * H0

Glazed collector yield, Combi = 0.29 * H0

Weighted
average

100%
100%
0.36

Weighted average yield,  = 0.36 * H0
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References / validation

Converting Yield to Output:

Un-glazed collector yield = 0.26 * H0

Glazed collector yield, DHW = 0.38 * H0

Glazed collector yield, Combi = 0.29 * H0

Weighted average yield = 0.36 * H0

Un-glazed collector output = 0.26 + 15 % = 0.29 * H0

Glazed collector output, DHW = 0.38 + 15 % = 0.44 * H0

Glazed collector output, Combi = 0.29 + 15 % = 0.33 * H0

Weighted average output = 0.36 + 15 % = 0.42 * H0

Take into account pipe losses : 15% 
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Conversion factors, m²  kWh, cweight∙H0 for EU-27 + CH

*) based on weighted average
c = 0.42
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Conversions established:

m²  kW:
 All collectors and systems: 0.7

m²  kWh:
 Un-glazed collectors & pool heating systems: 0.29*H0

 Glazed collectors and water heating: 0.44*H0

 Glazed collectors and space & water heating: 0.33*H0

 Weighted average: 0.42*H0

kW  kWh
 Weighted average (all collectors and systems): 0.6


