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for
Converting Installed Solar Collector Area
to

Annual Collector Output
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Collector size = Annual energy production
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Input

Collector
(1 Size in m? OR Capacity in kW
dType Application
dUn-glazed - > D Pool heating
 Glazed m{:l Domestic hot water
(d Combined space heating
and domestic hot water

Climate
J Global horizontal radiation
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Output

To satisfy Eurostat and IEA definitions on primary energy,

which is for solar thermal defined as:

d “Solar thermal production is the heat available to the
heat transfer medium minus the optical and collector
losses”.

Annual solar collector heat production =
what comes out of the collectors
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Equations (1)

Un-glazed Collectors for pool heating:

= 0.29 * H, * A,

Qun-glazed collector

kWh kWh/m2 m?
Q: Annual collector output
Ho: Annual global horizontal solar irradiation

Aa: Collector aperture area
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Equations (2)

Glazed Collectors in DHW :

— X X
leazed collector,DHW — 0.44 I_|0 Aa

kWh kWh/m2 m?
Q: Annual collector output
Ho: Annual global horizontal solar irradiation
Aa: Collector aperture area

Glazed collectors:
DHW:

Glazed flat plate and evacuated tubular collectors
Domestic hot water systems
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Equations (3)

Glazed Collectors in Combi-systems :

= 0.33 % H, * A,

Q lazed collector,Combi

kWh kWh/m2 m?
Q: Annual collector output
Ho: Annual global horizontal solar irradiation
Aa: Collector aperture area
Glazed collectors: Glazed flat plate and evacuated tubular collectors

Combi-systems: Systems for combined space heating and domestic hot water system
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** Unpiaess, Glasss FieeProm ame Evasusens Ton e Waesr Canta s

Total Energy

n%' capacity W nﬁ" ﬁﬁnr ings - oil m&m

Country area Systems
[m2] MW, [EWnia] [Tkl [fal A

[ — 50,176 35.1 8,724 6.8 248 1,153.16 3,743
[ — 5,753,000 40271 433,358 2,182.3 7,882.3 23916808 1,052,261
[ - 3,801,431 2,521.0 380,154 1,204.5 4,336.0 152,306.53 494,756
Barosaos 82,784 58.0 0,888 1.5 242.8 10,118.03 32,848
Baigium 194,846 138.5 38,774 [ 2331 182417 25,412

3,885,261 2,5797 G744 1,588.0 5,753.0 238,858.04 775,847
Buigmria 21,600 18.3 8,800 12.0 432 2,074.87 6,734
[ 752,422 5267 17112 183.1 6583 25,187.30 81,813
Crinm 114,140,000 76,8850 27,484,812 48,217.2 177,181.6 | B,586,376.88 21,467,451
Lyprus 785,710 557.0 185,287 488.1 1.706.8 78117 233427
Lamcn Rapuoic 127,810 B9.5 18,674 40.1 1444 4,704 .80 15,509
Danmars 418,630 283.0 88,615 140.8 506.2 16,680.50 54,178
Ertonia 1,470 10 368 0.5 13 52.48 171
Firana 17,385 12.2 4,080 54 18.8 602.18 1,956
Franca® 1,554,000 1,087.8 331,274 5164 1,858.8 76,840.88 249,371

8,396,077 6.578.7 1.246,180 3.451.0 12.445.1 420,310.08
[ ch— 3,578,000 25001 1,374,880 1,883.1 &778.0 331,67227 1078740
Hungary 48,700 327 7,268 15.8 573 251143 8,162
Inaim 2,150,000 1,505.0 537,500 1.628.8 B.842.8 271.351.50 881,500
 S— 35,567 248 8,832 11.8 423 1,280.62 4,215
luram 4,861,100 3,472.8 1,171,572 3,843.9 13,1178 482,168.12 1,597,153
by 1,002,650 m.e 241,881 4243 1,5275 56,448.81 183,336
Jupan 6,051,638 4,868.1 1,882,760 3,318.5 11,839.2 418,423,896 1,359,003
Jaroan 847,532 588.3 207,084 584.7 7,140.8 108,247.20 335330
Latirm 5,350 37 1,338 18 B.5 207.85 677
Litrumnim 3,450 z4 B3 1.1 41 13548 439
Lixmmasurg 18,800 13.2 4,725 6.5 235 182.05 2481
[ JH— 18,270 13.5 4,198 1.2 5.8 1,250.80 4,061
Mara 20,360 0.8 7,340 8.2 3.0 2,817.68 9,153
Mazica 011,473 8380 39,801 4358 1,568.0 £9,380.28 223,339
[ — 8,168 a3 1,542 31 11.0 508.52 1,932
Natnmrmnas 73,083 4ma 84,853 162.8 5B6.3 18,808.35 61,072
[ —— 118,177 B3.4 28,872 35.4 1274 4,723.21 15,346
Naray 12,870 8.1 1,873 4.1 147 451,53 1467
[ 235,867 165.1 28,737 6.5 2154 8,784.75 31,795

282,108 1875 B7.144 176.8 6370 24,275.33 78,848

Juroan 60,600 487 17,400 322 158 5,086.37 16,530
[T - N—— 88,215 &8 18,388 38.3 141.8 4,950.04 16,075
Sovanim 116,865 ] 18,151 4z.2 151.8 5,205.04 16,898
Sawtn Amica. BTE, 260 8134 85,063 226.5 B15.4 32,345.38 105,018
Spain 1,212,764 8488 268,544 7394 1,661.8 53,814.35 304,089
Swacan 332,000 232.4 22,240 124.8 448.8 11,876.48 38,887
Switzeriana 71,310 468.8 80,650 1858 T05.4 23.883.84 76,853
Taiwan 1,255,340 8787 313,835 B20.6 1,288.4 93,585.60 304,420
- 70,000 48.0 17,500 417 173 8,937.20 31,483
Turninta. 218,000 152.8 54,500 1454 523.5 27.010.20 87,800
Turuey 10,150, 000 71,1050 2,304,050 6,050.5 21,7818 807,803 .56 2,626,136
[/ — 304,820 213.4 76,230 101.8 365.8 12,211.13 39,670
Urittac Statas 30,116,580 21,081 8 551,086 8,848.3 31,8541 | 1,275,57553 4,143,322
TOTAL g
* Franea® instuses Cearmsas | S——

Table 3: Caicuistad contactar yisia and corrssponding oif squivaiant ss wait sz 002 ragustion of si sciar tharmai

aystarms (aysterms for hot waten space hesting snd swimming poot e sting) =t the snd or 2007




e Ay .
|‘~ s European
Solar
+ Solar Therm Thermal
ndustr
SOLAR HEATING & COOLING PROGRAMME RN RN poasery i
INTERNATIONAL ENERGY AGENCY AL AN ) - |

References / validation

DHW- | DHW- | Combi-
Unglazed | SFH MFH | 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 * H,

Glazed collector yield, DHW =0.38 * H,
Glazed collector yield, Combi =0.29 * H,
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Converting Yield to Output:

Take into account pipe losses : 15%

T

Un-glazed collector output =0.26+15% =0.29 * H
Glazed collector output, DHW =0.38+15% =0.44 * H
Glazed collector output, Combi =0.29+ 15 % =0.33 *H

0
0
0
Weighted average output =0.36+15 % =0.42 * H,
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Conversion factors, m* 2> kWh, c,.....'H, for EU-27 + CH

weight

*) based on weighted average
c=0.42

0 100 200 300 400 500 600 700 800 900
0.42 * HO [kWh/m?]
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Conversions established:
m2 -2 kW:
v All collectors and systems:

m? 2 kWh:

v' Un-glazed collectors & pool heating systems:

v Glazed collectors and water heating:

v Glazed collectors and space & water heating:
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0.7

0.29*Ho
0.44*Ho
0.33*Ho



