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1 Back ground 1

This re port was pre pared within the frame work of the So lar Heat ing and Cool ing Programme (SHC) of the In ter na -

tional En ergy Agency (IEA). The goal of the re port is to doc u ment the so lar ther mal ca pac ity pre vi ously in stalled in

the im por tant mar kets world wide, and to as cer tain the con tri bu tion of so lar plants to the sup ply of en ergy and the

CO2 emis sions avoided as a re sult of op er at ing these plants. The col lec tors doc u mented are un glazed col lec tors,

glazed flat-plate and evac u ated tube col lec tors with wa ter as the en ergy car rier as well as glazed and unglazed air

collectors.

The data were col lected within the frame work of a ques tion naire sur vey of the na tional del e gates of the Ex ec u tive

Com mit tee of the SHC Programme and other na tional ex perts ac tive in the field of so lar ther mal en ergy. Since some

of the 49 coun tries in cluded in this re port have very de tailed sta tis tics and oth ers could only pro vide es ti mates from

ex perts, the data was checked for its plau si bil ity on the basis of various publications.

Start ing with the col lec tor area, the ca pac ity in stalled, the con tri bu tions of so lar plants to wards the sup ply of en ergy

and the re duc tion of CO2 were ascertained.

The 49 coun tries in cluded in this re port rep re sent 4 bil lion peo ple, which is about 60% of the world’s pop u la tion. The

in stalled ca pac ity in these coun tries is es ti mated to rep re sent 85–90% of the so lar ther mal market worldwide.

Fig ure 1: Coun tries rep re sented in this re port
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2 Sum mary 2

So lar Ther mal Ca pac ity in Op er a tion World wide

The so lar ther mal col lec tor ca pac ity in op er a tion world wide equaled 146.8 GWth cor re spond ing to 209.7 mil lion

square me ters11 at the end of the year 2007. Of this, 120.5 GWth were ac counted for by flat-plate and evac u ated tube

col lec tors and 25.1 GWth for un glazed plas tic col lec tors. Air col lec tor ca pac ity was in stalled to an ex tent of 1.2 GWth.

Dis tri bu tion by Ap pli ca tion

If one ob serves the use of so lar ther mal en ergy it be comes clear that it greatly var ies in the dif fer ent coun tries. In

China and Tai wan (80.8 GWth), Eu rope (15,9 GWth) and Ja pan (4.9 GWth), plants with flat-plate and evac u ated tube

col lec tors are mainly used to pre pare hot wa ter and to pro vide space heat ing while in North Amer ica (USA and Can -

ada) swim ming pool heat ing is still the dom i nant ap pli ca tion with an in stalled ca pac ity of 19.8 GWth of unglazed

plastic collectors.

It should be men tioned that there is a grow ing un glazed so lar air heat ing mar ket in Can ada and the USA. These un -

glazed air col lec tors are used for com mer cial and in dus trial build ing ven ti la tion, air heat ing and ag ri cul tural

applications.

Eu rope has the most so phis ti cated mar ket for dif fer ent so lar ther mal ap pli ca tions. It in cludes sys tems for hot wa ter

prep a ra tion, plants for space heat ing of sin gle- and multi-fam ily houses and ho tels, large-scale plants for dis trict

heat ing as well as a grow ing num ber of sys tems for air con di tion ing, cool ing and industrial applications.

In Aus tria, Ger many, Swit zer land and the Neth er lands the share of ap pli ca tions other than hot wa ter prep a ra tion in

sin gle-fam ily houses is 20% and higher. There are about 130 large-scale plants (≥ 500 m²; 350 kWth) in op er a tion in

Eu rope with a to tal in stalled ca pac ity of 140 MWth. The big gest plants for so lar as sisted dis trict heat ing are lo cated in

Den mark with 13 MWth (18,300 m²) and Swe den with 7 MWth (10,000 m²). The big gest re ported so lar ther mal sys -

tem for pro vid ing in dus trial pro cess heat was in stalled in 2007 in China. This 9 MWth (13,000 m²) plant generates

heat for a textile company. 

Lead ing Coun tries

Flat-plate and evac u ated tube col lec tors

Fo cus ing on the to tal ca pac ity in op er a tion of flat-plate and evac u ated tube col lec tors in stalled at the end of the year

2007, China (79.9 GWth), Tur key (7.1 GWth), Ger many (6.1 GWth), Ja pan (4.9 GWth) and Is rael (3.5 GWth) are the

lead ing coun tries. They are fol lowed by Brazil (2.51 GWth), Greece (2.50 GWth), Aus tria (2.1 GWth), the USA (1.7

GWth) and In dia (1.5 GWth). As can be seen from these fig ures, China is by far the larg est mar ket, rep re sent ing 66%

of the world mar ket of flat-plate and evac u ated tube col lec tors. Here it should also be men tioned that China ex tended

its mar ket share by 2% in 2007 compared to 2006.

Fo cus ing on mar ket pen e tra tion – to tal ca pac ity in op er a tion per 1,000 in hab it ants – Cy prus (651 kWth), Is rael (499

kWth), Aus tria (252 kWth), Greece (224 kWth) and Bar ba dos (197 kWth) are the lead ing coun tries. They are fol lowed

by Jor dan (100 kWth), Tur key (95 kWth), Ger many (73 kWtth), China (60 kWth) and Aus tra lia (57 kWth).
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1 Making the installed capacity of solar thermal collectors comparable with that of other energy sources, solar thermal experts from

seven countries agreed upon a methodology to convert installed collector area into solar thermal capacity at a joint meeting of the IEA 

SHC Programme and major solar thermal trade associations held September 2004 in Gleisdorf, Austria. The represented

associations from Austria, Canada, Germany, the Netherlands, Sweden and the USA as well as the European Solar Thermal Industry

Federation (ESTIF) and the IEA SHC Programme agreed to use a factor of 0.7 kWth/m² to derive the nominal capacity from the area of

installed collectors.



Un glazed plas t ic col lec tors

With re gard to the heat ing of swim ming pools with un glazed plas tic col lec tors, the USA leads with a to tal ca pac ity of

19.3 GWth in op er a tion ahead of Aus tra lia with 2.8 GWth, Ger many and Can ada with 0.5 GWth each, and South Af rica

and Aus tria with 0.4 GWth.

The mar ket pen e tra tion – to tal ca pac ity in op er a tion per 1,000 in hab it ants – gives a slightly dif fer ent pic ture: Aus tra -

lia leads with 137 kWth ahead of the USA with 63 kWth and Aus tria with 51 kWth per 1,000 in hab it ants. In fourth to

sixth places there are Swit zer land, the Neth er lands and Can ada with an in stalled ca pac ity be tween 20 and 14 kWth.

In stalled ca pac ity in 2007

In the year 2007, a new ca pac ity of 19.9 GWth cor re spond ing to 28.4 mil lion square metres of so lar col lec tors was in -

stalled world wide. The over all new in stal la tions grew 8.7% com pared to 2006. This rep re sents a de crease of the

growth rate com pared to 2005/2006 when the mar ket grew 22%. The main rea sons for this were the mar ket slumps

of un glazed plas tic col lec tors in the USA and of flat plate and evac u ated tube collectors in Germany.

In 2007, flat-plate and evac u ated tube col lec tors ac counted for 18.4 GWth.

It is re mark able that the global mar ket of evac u ated tube col lec tors grew 23.4% com pared to the year 2006,

whereas the mar kets of flat plate col lec tors and un glazed col lec tors de creased 18.3% and 7.2% re spec tively.

The most dy namic mar kets for wa ter col lec tors (un glazed, flat-plate and evac u ated tube col lec tors) in Eu rope, with

growth rates near and above 100% com pared to the ca pac ity in stalled in 2006, were in Hun gary 700%, Ire land

293%, Slo vak Re pub lic 200%, UK 93% and Por tu gal 80%. Be sides the Eu ro pean coun tries, the mar kets in Namibia

74.5%, Mex ico 60% and Brazil 32% have re corded a large growth rate. The num ber of new in stal la tions in China, the

world’s larg est mar ket, in creased in 2007 by 17.4% com pared to the number of installations in 2006.

The main mar kets for un glazed col lec tors can be found in the USA (0.79 GWth) and Aus tra lia (0.4 GWth). South Af rica,

Can ada, Ger many, Mex ico, The Neth er lands, Swe den, Swit zer land, Bel gium and Aus tria also have no ta ble mar kets,

but all with val ues be low 0.1 GWth of new in stalled un glazed collectors in 2007.

Mar ket de vel op ment 1999 - 2007

The main mar kets for flat-plate and evac u ated tube col lec tors world wide are in China and Eu rope as well as in Aus tra -

lia and New Zea land. The av er age an nual growth rate be tween 1999 and 2007 was 23.6% in China, 20% in Eu rope,

26% in Can ada and the USA and 16% in Aus tra lia and New Zea land. Al though the in stalled ca pac ity of flat-plate and

evac u ated tube col lec tors in the USA is very low com pared to other coun tries, es pe cially with re gard to the large pop -

u la tion in the USA, the mar ket for new in stalled glazed col lec tors has been sig nif i cantly growing in recent years.

The world wide mar ket of un glazed col lec tors for swim ming pool heat ing re corded an in crease be tween 1999 and

2002 and a slight de crease in 2003. Af ter a slight in crease from   2004 to 2006, the in stalled ca pac ity rate de clined

again in 2007.
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Con tri bu tion of so lar col lec tors to the sup ply of en ergy

The an nual col lec tor yield of all so lar ther mal sys tems in op er a tion by the end of 2007 in the 49 re corded coun tries is

88,845 GWh (319.841 TJ). This cor re sponds to an oil equiv a lent of 12.09 mil lion tons and an an nual avoid ance of

39.3 mil lion tons of CO2.

These val ues have been cal cu lated from all wa ter-based sys tems ex clud ing the air sys tems. Since the da ta base of

the ap pli ca tions of air col lec tors is in suf fi cient, the con tri bu tion of air col lec tors to the en ergy sup ply and CO2 re duc -

tion was not calculated.

Com pared with other forms of re new able en ergy, so lar heat ing’s con tri bu tion in meet ing global en ergy de mand is,

be sides the tra di tional re new able en er gies like bio mass and hydropower, sec ond only to wind power, and has a much

larger con tri bu tion than photovoltaics (Fig ure 2). This fact is still un der es ti mated by energy policy.

Fig ure 2: To tal ca pac ity in op er a tion [GWel], [GWth] 2006 and an nu ally en ergy gen er ated [TWhel], [TWhth].

Sources: EPIA, GEWC, EWEA, EGEC,  REN21 and IEA SHC 2008

Em ploy ment

Based on data col lected from de tailed coun try re ports, the jobs cre ated by the pro duc tion, in stal la tion and main te -

nance of so lar ther mal plants is es ti mated to be 200,000 worldwide.

Pre view 2008

Based on the data avail able for the year 2007 at the date of pub lish ing this re port, the to tal ca pac ity in op er a tion

world wide in 2008 can be es ti mated to be 165 GWth, cor re spond ing to 236 mil lion square me ters of collector area.
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3 To tal ca pac ity by the year 2007 3

Since the be gin ning of the 1990s, the so lar ther mal mar ket has un der gone a fa vor able de vel op ment. At the end of

2007, a to tal of 209.2 mil lion square me ters of col lec tor area, cor re spond ing to an in stalled ca pac ity 146.8 GWth were

in op er a tion in the 49 coun tries re corded in this re port. These 49 coun tries rep re sent 4 bil lion peo ple or about 60% of

the world’s pop u la tion. The in stalled ca pac ity in these coun tries rep re sents ap prox i mately 85–90% of the solar

thermal market worldwide.

As shown in Ta ble 1, the to tal ca pac ity is di vided into 46.39 GWth glazed flat-plate col lec tors (66.3 mil lion square me -

ters) and 74.11 GWth evac u ated tube col lec tors (105.9 mil lion square me ters), 25 GWth un glazed col lec tors (35.8

mil lion square me ters) and 1.2 GWth glazed and un glazed air col lec tors (1.7 mil lion square me ters). The dis tri bu tion

of the to tal ca pac ity world wide in 2007 can also be seen in Fig ure 3.

Fig ure 4 gives an over view of the 10 lead ing coun tries based on to tal ca pac i ties in 2007. This fig ure clearly shows

how the dif fer ent types of col lec tors are ap plied in the dif fer ent coun tries. China, as world leader in to tal ca pac ity, is

fo cus ing very much on evac u ated tube col lec tors, whereas the USA is hold ing the sec ond po si tion due to its high in -

stal la tions of un glazed col lec tors. Only in Aus tra lia is the un glazed col lec tor as im por tant as it is in the USA. The rest of 

the top 10 coun tries are clearly focusing on the flat-plate collector.

This re port aims to give the ac tu ally col lec tor area that is still in op er a tion and not the cu mu lated col lec tor area that

has ever been in stalled in a coun try. The rea son for this be ing that there is al ways a cer tain amount of col lec tors re -

placed by new sys tems or even taken out of op er a tion. This ex plains the fact that in some coun tries – such as Cy prus

– the to tal ca pac ity pub lished in this re port for 2007 de creased com pared to the data pub lished for 2006 in the

previous report.

To de ter mine the col lec tor area (re spec tively ca pac ity) in op er a tion, ei ther of fi cial coun try re ports on the life time base 

were taken into ac count or, if such re ports were not avail able, a 25-year life time for a sys tem was cal cu lated. The col -

lec tor area in op er a tion was then cal cu lated with a linear equation.

It must be stated that data of in stalled un glazed col lec tors are of fi cially col lected in just a few coun tries. So if there is

no data given for this col lec tor type for a coun try, it means there was no re li able data avail able. This also ap plies for

glazed and un glazed air collectors.

In Chap ter 5 col lec tor yields, en ergy sav ings and the con tri bu tion to the CO2 re duc tion is cal cu lated based on the to -

tal col lec tor area in op er a tion in each country.
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Coun try
Wa ter Col lec tors Air Col lec tors

TOTAL [MWth]
un glazed*** glazed evac u ated tube un glazed*** glazed***

Al ba nia 34.95 0.17 35.12
Aus tra lia 2,849 1,162.00 16.10 4,027.10
Aus tria 426.22 2,064.69 30.09 2,521.00
Bar ba dos 57.96 57.96
Bel gium 34.18 93.63 8.66 136.46
Brazil 68.21 2,511.25 0.25 2,579.70
Bul garia 19.32 19.32
Can ada 466.14 57.23 3.32 90.97 0.13 617.80
China 7,280.00 72,618.00 79,898.00
Cy prus 556.32 0.67 557.00
Czech Re pub lic 10.66 67.96 10.84 89.47
Den mark 14.96 275.70 2.38 2.38 13.13 308.55
Es to nia 1.03 1.03
Fin land 0.35 10.91 0.91 12.17
France * 73.15 991.55 23.10 1,087.80
Ger many 525.00 5,448.87 604.79 6,578.65
Greece 2,496.34 4.76 2,501.10
Hun gary 1.96 28.94 1.79 32.69
In dia 1,505.00 11.90 1,516.90
Ire land 19.36 5.54 24.90
Is rael 16.94 3,455.83 3,472.77
It aly 18.39 611.46 72.00 701.86
Ja pan 4,777.20 88.95 304.06 8.76 5,178.96
Jor dan 588.23 5.04 593.27
Lativa 3.75 3.75
Lith u a nia 2.42 2.42
Lux em bourg 13.23 13.23
Mac e do nia 13.35 0.14 13.49
Malta 20.55 20.55
Mex ico 327.31 310.72 638.03
Namibia 4.19 0.13 4.32
Neth er lands 240.47 230.65 471.12
New Zea land 4.35 72.04 7.03 83.42
Nor way 1.12 7.85 0.11 0.84 9.92
Po land 0.91 138.51 25.71 2.10 1.75 168.98
Por tu gal 0.42 193.23 3.83 197.48
Ro ma nia 48.72 48.72
Slo vak Re pub lic 61.81 6.94 68.75
Slovenia 81.07 0.81 81.88
South Af rica 440.03 173.38 613.40
Spain 2.10 814.92 31.92 848.93
Swe den 56.00 156.10 20.30 232.40
Swit zer land ** 148.68 303.44 17.79 586.60 1,056.52
Tai wan 795.84 82.89 878.74
Thai land 49.00 49.00
Tu ni sia 151.57 1.03 152.60
Tur key 7,105.00 7,105.00
United King dom 194.54 18.90 213.44
United States 19,347.55 1,329.19 404.86 0.07 160.82 21,242.49
TOTAL 25,074.11 46,390.78 74,119.76 986.18 197.33 146,768.15

* France: in cludes Over seas De part ments

** Un glazed air col lec tors in Swit zer land: this is a very sim ple site-built sys tem for hay dry ing pur poses

*** If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 1: To tal ca pac ity in op er a tion at the end of 2007 [MWth]
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Fig ure 3: Dis tri bu tion of the world wide ca pac ity in op er a tion 2007 by col lec tor type

Fig ure 4: To tal ca pac ity in op er a tion of wa ter col lec tors of the 10 lead ing coun tries at the end of 2007
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3.1 To tal ca pac ity of glazed flat-plate and evac u ated tube col lec tors at the end

of 2007
3.1

* France: in cludes Over seas De part ments

Fig ure 5: To tal ca pac ity of glazed flat-plate and evac u ated tube col lec tors in op er a tion at the end of 2007

* France: in cludes Over seas De part ments

Fig ure 6: To tal ca pac ity of glazed flat-plate and evac u ated tube col lec tors in op er a tion 

at the end of 2007 in kWth per 1,000 in hab it ants
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3.2 To tal ca pac ity of glazed flat-plate and evac u ated tube col lec tors in op er a -

tion at the end of 2007 by eco nomic re gion
3.2

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia, Thai land and Turkey

Fig ure 7: To tal ca pac ity of glazed flat-plate and evac u ated tube col lec tors in op er a tion 

by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 8: To tal ca pac ity of glazed flat-plate and evac u ated tube col lec tors in op er a tion 

by eco nomic re gion at the end of 2007 in kWth per 1,000 inhabitants
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3.3 To tal ca pac ity of un glazed wa ter col lec tors in op er a tion at the end of 2007
3.3

* France: in cludes Over seas De part ments

Fig ure 9: To tal ca pac ity of un glazed wa ter col lec tors in op er a tion at the end of 2007

* France: in cludes Over seas De part ments

Fig ure 10: To tal ca pac ity of un glazed wa ter col lec tors in op er a tion at end of 2007 in kWth per 1,000 in hab it ants
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3.4 To tal ca pac ity of un glazed wa ter col lec tors in op er a tion by eco nomic

 region at the end of 2007
3.4

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 11: To tal ca pac ity of un glazed col lec tors in op er a tion by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia, Thai land and Turkey

Fig ure 12: To tal ca pac ity of un glazed col lec tors in op er a tion by eco nomic re gion 

at the end of 2007 in kWth per 1,000 in hab it ants
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4 Mar ket de vel op ment 4

4.1 In 2007 in stalled ca pac ity
4.1

In the year 2007, a ca pac ity of 19.9 GWth cor re spond ing to 28.4 mil lion square metres of so lar col lec tors, were in stalled

world wide. Flat-plate and evac u ated tube col lec tors ac counted for 18.4 GWth, which is 92.5% of the over all mar ket.

The main mar kets for un glazed col lec tors can be found in the USA (0.8 GWth) and Aus tra lia (0.4 GWth). South Af rica,

Can ada, Mex ico, The Neth er lands, Swe den, Swit zer land and Aus tria also have a no ta ble mar ket, but all with val ues

be low 0.1 GWth of new in stalled un glazed col lec tors in 2007.

It is re mark able that the mar ket of evac u ated tube col lec tors grew 23.4% com pared to the year 2006, whereas the

mar kets of flat plate col lec tors and un glazed col lec tors de creased 18.3% and 7.2% re spec tively.

Data of in stalled un glazed col lec tors are of fi cially col lected in just a few coun tries. So if there is no data given for this col lec tor

type for a coun try, it means there was no re li able data avail able. This also ap plies for glazed and un glazed air col lec tors.

The fol low ing ta ble shows the ca pac ity in stalled yearly in the re corded coun tries in 2007 (see Ta ble 14 for the ca pac -

ity in stalled in 2006 in Chap ter 7.5; the in stalled col lec tor area in m² is given in Ta bles 15 and 16 in Chap ter 7.6).
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Coun try
Wa ter Col lec tors Air Col lec tors

TOTAL [MWth]
un glazed*** glazed evac u ated tube un glazed*** glazed***

Al ba nia 6.50 0.06 6.56
Aus tra lia 403.20 142.10 2.10 547.40
Aus tria 6.06 194.33 2.38 202.78
Bar ba dos 1.91 1.91
Bel gium 6.18 25.90 3.50 35.58
Brazil 68.21 332.78 0.25 401.23
Bul garia 1.75 1.75
Can ada 27.92 1.02 1.67 11.94 0.09 42.64
China 770.00 14,028.00 14,798.00
Cy prus 10.50 0.70 11.20
Czech Re pub lic 4.20 13.23 4.27 21.70
Den mark 0.42 16.10 0.28 2.38 2.45 21.63
Es to nia 0.25 0.25
Fin land 1.47 0.44 1.91
France * 3.71 213.50 8.89 226.10
Ger many 21.00 588.00 70.00 679.00
Greece 195.30 2.80 198.10
Hun gary 4.20 1.40 5.60
In dia 175.00 4.90 179.90
Ire land 10.41 3.36 13.77
Is rael 0.49 49.70 50.19
It aly 2.56 147.00 24.50 174.06
Ja pan 116.36 2.84 8.76 127.95
Jor dan 5.37 2.52 7.89
Lativa 1.05 1.05
Lith u a nia 0.49 0.49
Lux em bourg 2.10 2.10
Mac e do nia 1.37 0.14 1.51
Malta 3.85 3.85
Mex ico 32.40 75.59 107.99
Namibia 1.97 0.13 2.10
Neth er lands 19.41 13.94 33.35
New Zea land 0.42 8.26 3.61 12.29
Nor way 0.14 0.50 0.04 0.68
Po land 32.92 14.78 47.70
Por tu gal 0.43 31.14 3.99 35.56
Ro ma nia 0.35 0.35
Slo vak Re pub lic 10.89 6.94 17.83
Slovenia 4.56 0.81 5.37
South Af rica 47.11 9.80 56.91
Spain 2.10 175.70 7.70 185.50
Swe den 14.30 10.89 6.94 32.13
Swit zer land ** 7.22 44.12 1.79 1.40 54.53
Tai wan 87.50 6.93 94.43
Thai land 5.60 5.60
Tu ni sia 27.30 0.70 28.00
Tur key 490.00 490.00
United King dom 18.90 18.90 37.80
United States 787.53 90.73 14.36 0.89 893.51
TOTAL 1,455.00 4,172.20 14,247.69 15.72 17.08 19,907.69

* France: in cludes Over seas De part ments

** Un glazed air col lec tors in Swit zer land: this is a very sim ple site-built sys tem for hay dry ing pur poses.

*** If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 2: In stalled ca pac ity in 2007, MWth/a
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4.2 Mar ket de vel op ment of glazed flat-plate and evac u ated tube col lec tors by

eco nomic re gion
4.2

An a lyz ing the mar ket de vel op ment of hot wa ter prep a ra tion and spac ing heat ing, from 1999 to 2007, it can be seen

that the mar ket of flat-plate and evac u ated tube col lec tors grew sig nif i cantly dur ing this time period.

The main mar kets for flat-plate and evac u ated tube col lec tors world wide are in China and Eu rope as well as in Aus tra -

lia and New Zea land. The av er age an nual growth rate be tween 1999 and 2007 was 23.6% in China and Tai wan, 20%

in Eu rope, and 16% in Aus tra lia and New Zea land. The mar ket for flat-plate and evac u ated tube col lec tors is slightly

grow ing in Can ada and the USA. The Eu ro pean mar ket de creased in 2007 mainly due to the negative sales in

Germany.

Af ter a peak in the 1980s be cause of the sec ond oil cri sis, the mar ket in Ja pan went down. The Jap a nese Min is try of

Econ omy, Trade and In dus try stopped the sub si dies for so lar ther mal sys tems, and with out the sub si dies less sytems

were sold.

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 13: An nual in stalled ca pac ity of flat-plate and evac u ated tube col lec tors from 1999 to 2007

It should be men tioned here that the Chi nese mar ket is dom i nated by evac u ated tube col lec tors, whereas in all other

mar kets flat-plate col lec tors are pre dom i nant (see Fig ure 4). Other mar kets in 2007 with a sig nif i cant share of evac -

u ated tube col lec tors were in Ger many, It aly, Po land, USA and United Kingdom.
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Fig ure 14 shows a dif fer ent pic ture of the mar ket de vel op ment. In this fig ure the yearly in stalled ca pac ity per 1,000

in hab it ants is shown. Even if China looses ab so lute dom i nance due to its large pop u la tion, the Chi nese and Tai wan ese 

mar kets are also lead ing in the spe cific col lec tor area in stalled (capacity/in hab it ant), ahead of Aus tra lia and New

Zea land. Eu rope co mes in at third place.

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 14: An nual in stalled ca pac ity of flat-plate and evac u ated tube col lec tors 

in kWth per 1,000 in hab it ants from 1999 to 2007
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4.3 Mar ket de vel op ment of un glazed plas tic col lec tors by eco nomic re gion
4.3

In the USA and Aus tra lia, un glazed col lec tors play an im por tant role. In other big mar kets like China, Tur key, In dia

and Ja pan, un glazed col lec tors al most do not ex ist. In Eu rope, the in stal la tion of un glazed col lec tors is al most at a

con stant level of about 100 MWth.

The world wide mar ket of un glazed col lec tors for swim ming pool heat ing re corded an in crease be tween 1999 and

2002 and a de crease in 2003. Af ter a slight in crease from 2004 to 2006 the in stalled ca pac ity rate de clined again in

2007, mainly caused by the ma jor mar ket de cline in the USA and Can ada (see figure 15).

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 15: An nual in stalled ca pac ity of un glazed wa ter col lec tors from 1999 to 2007
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5 Con tri bu tion to the en ergy sup ply and CO2 re duc tion 5

In this sec tion, the con tri bu tion of in stalled wa ter col lec tors to the en ergy sup ply and CO2 re duc tion is shown. The

data for air col lec tor ap pli ca tions was in suf fi cient, there fore, the con tri bu tion of air col lec tors to the en ergy sup ply and 

CO2 re duc tion was not calculated.

The ba sis for these cal cu la tions is the to tal col lec tor area in op er a tion in each coun try. As shown in Ta ble 1, a flat-

plate and evac u ated tube col lec tor ca pac ity of 120.5 GWth and un glazed plas tic col lec tor ca pac ity of 25.1 GWth was in -

stalled by the end of the year 2007 in the recorded countries.

The an nual yield of these col lec tors is cal cu lated to be 88,845 GWh (319.841 TJ). This cor re sponds to an oil equiv a -

lent of 12.09 mil lion tons and an an nual avoid ance of 39.3 mil lion tons of CO2.

5.1 Ba sis for cal cu la tion
5.1

In or der to as cer tain the en ergy yield of ther mal so lar plants, the oil equiv a lent saved and the CO2 emis sions avoided,

the fol low ing pro ce dure was used:

• Only wa ter col lec tors were used for the cal cu la tions (un glazed, flat-plate and evac u ated tube col lec tors). Air col -

lec tor plants were not considered.

• For each coun try, the over all col lec tor area in stalled (wa ter col lec tors) was al lo cated to the four plant types:

• swim ming pool heat ing

• do mes tic hot wa ter sys tems for sin gle fam ily houses

• do mes tic hot wa ter sys tems for multi-fam ily houses and dis trict heat ing

• so lar combisystems for do mes tic hot wa ter and space heat ing

• Ref er ence plants were de fined for each coun try for each type of plant.

• The num ber of plants for each coun try was as cer tained from the share of col lec tor area for each plant type and the

col lec tor area per ref er ence system.

Ref er ence col lec tors and a ref er ence cli mate were de ter mined for each coun try apart from the ref er ence plants. On

the ba sis of these ref er ence con di tions sim u la tions were per formed with the sim u la tion pro gram T-Sol [T-Sol, Ver sion 

4.2 Ex pert, dy namic sim u la tion pro gram to de sign and op ti mize so lar ther mal plants, Valentin Energiesoftware,

www.valentin.de] and in this way the so lar yields, en ergy sav ings and CO2 emis sions were as cer tained. The ref er -

ence con di tions, which formed the ba sis for the simulation, can be found in the appendix.

5.2 Re sults
5.2

The an nual col lec tor yield per square me ter of col lec tor area, de pend ing on the ap pli ca tion (do mes tic hot wa ter prep -

a ra tion, space heat ing, etc.), the lo cal cli ma tic con di tions and the plant dimensioning (high or low so lar frac tion), is

be tween 250 kWh/m² for so lar combisystems for hot wa ter prep a ra tion and space heat ing at high lat i tudes and 600

kWh/m² for plants used to pre pare hot water at low latitudes.

The en ergy sav ings were as cer tained from the en ergy equiv a lent of the fuel used and the rate of ef fi ciency of the aux -

il iary heat ing sys tem. For the aux il iary heat ing sys tem, oil was taken as the fuel for all plants and the en ergy equiv a -

lent per li ter of oil 36,700 kJ re spec tively 10.2 kWh was used in all coun tries in or der to achieve comparable results.

To ob tain an ex act state ment about the CO2 emis sions avoided, the sub sti tuted en ergy me dium would have to be as -

cer tained for each coun try. Since this could only be done in a very de tailed sur vey, which goes be yond the scope of

this re port, the en ergy sav ings and the CO2 emis sions avoided re late to oil. It is ob vi ous that not all so lar ther mal sys -

tems world wide just re place sys tems run ning on oil. This rep re sents a sim pli fi ca tion since gas, coal, bio mass or elec -

tric ity can be used as the en ergy source for the aux il iary heating system instead of oil.
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The CO2 emis sions avoided by so lar plants were as cer tained from the en ergy sav ings (oil equiv a lent). As the emis -

sion fac tor 2.73 kg CO2 per li ter oil was used.

Coun try

To tal 
col lec tor
area**

[m²]

To tal
ca pac ity

[MWth]

Cal cu lated
num ber 

of sys tems

Col lec tor
yield

[GWh/a]

Col lec tor
yield

[TJ/a]

En ergy
sav ings - oil
equiv a lent 

[t/a]

CO2 
re duc tion

[t/a]
Al ba nia 50,176 35.1 6,724 6.9 24.9 1,153.16 3,745
Aus tra lia 5,753,000 4,027.1 433,358 2,192.3 7,892.3 323,918.09 1,052,261
Aus tria 3,601,431 2,521.0 360,154 1,204.5 4,336.0 152,306.53 494,756
Bar ba dos 82,794 58.0 20,698 67.5 242.9 10,119.03 32,848
Bel gium 194,946 136.5 36,774 64.7 233.1 7,824.17 25,412
Brazil 3,685,291 2,579.7 897,449 1,598.0 5,753.0 238,859.04 775,847
Bul garia 27,600 19.3 6,900 12.0 43.2 2,074.97 6,734
Can ada 752,422 526.7 17,112 183.1 659.3 25,187.30 81,813
China 114,140,000 79,898.0 27,484,912 49,217.2 177,181.8 6,596,378.88 21,467,451
Cy prus 795,710 557.0 195,267 499.1 1,796.9 71,911.17 233,427
Czech Re pub lic 127,810 89.5 18,674 40.1 144.4 4,794.89 15,509
Den mark 418,630 293.0 86,815 140.6 506.2 16,680.50 54,178
Es to nia 1,470 1.0 368 0.5 1.7 52.48 171
Fin land 17,385 12.2 4,030 5.4 19.6 602.18 1,956
France* 1,554,000 1,087.8 331,274 516.4 1,858.9 76,849.96 249,321
Ger many 9,398,077 6,578.7 1,246,190 3,457.0 12,445.1 420,310.09 1,365,272
Greece 3,573,000 2,501.1 1,374,890 1,883.1 6,779.0 331,672.27 1,078,740
Hun gary 46,700 32.7 7,266 15.9 57.3 2,511.43 8,162
In dia 2,150,000 1,505.0 537,500 1,928.6 6,942.8 271,351.50 881,500
Ire land 35,567 24.9 8,892 11.8 42.3 1,299.62 4,215
Is rael 4,961,100 3,472.8 1,177,572 3,643.9 13,117.9 492,169.12 1,597,153
It aly 1,002,650 701.9 241,981 424.3 1,527.5 56,449.91 183,336
Ja pan 6,951,638 4,866.1 1,682,760 3,316.5 11,939.2 418,423.96 1,359,003
Jor dan 847,532 593.3 207,984 594.7 2,140.9 103,247.20 335,330
Lativa 5,350 3.7 1,338 1.8 6.5 207.85 677
Lith u a nia 3,450 2.4 863 1.1 4.1 135.48 439
Lux em bourg 18,900 13.2 4,725 6.5 23.5 762.05 2,481
Mac e do nia 19,270 13.5 4,198 7.2 25.9 1,250.80 4,061
Malta 29,360 20.6 7,340 9.2 33.0 2,817.68 9,153
Mex ico 911,473 638.0 39,801 435.8 1,568.9 69,380.28 225,359
Namibia 6,169 4.3 1,542 3.1 11.0 598.52 1,932
Neth er lands 673,033 471.1 94,693 162.9 586.3 18,809.35 61,072
New Zea land 119,177 83.4 26,972 35.4 127.4 4,723.21 15,346
Nor way 12,970 9.1 1,873 4.1 14.7 451.53 1,467
Po land 235,897 165.1 28,737 76.5 275.4 9,794.75 31,795
Por tu gal 282,109 197.5 67,144 176.9 637.0 24,275.33 78,848
Jor dan 69,600 48.7 17,400 32.2 115.9 5,086.37 16,530
Slo vak Re pub lic 98,215 68.8 16,369 39.3 141.6 4,950.04 16,075
Slovenia 116,965 81.9 19,151 42.2 151.8 5,205.04 16,898
South Af rica 876,290 613.4 65,063 226.5 815.4 32,345.38 105,018
Spain 1,212,764 848.9 288,544 739.4 2,661.9 93,614.35 304,089
Swe den 332,000 232.4 22,240 124.6 448.6 11,976.46 38,887
Swit zer land 671,310 469.9 60,690 195.9 705.4 23,663.94 76,853
Tai wan 1,255,340 878.7 313,835 629.6 2,266.4 93,585.60 304,420
Thai land 70,000 49.0 17,500 47.7 171.7 9,937.20 31,483
Tu ni sia 218,000 152.6 54,500 145.4 523.5 27,010.20 87,800
Tur key 10,150,000 7,105.0 2,304,050 6,050.5 21,781.9 807,693.56 2,626,236
United King dom 304,920 213.4 76,230 101.6 365.6 12,211.13 39,670
United States 30,116,580 21,081.6 551,066 8,848.3 31,854.1 1,275,575.53 4,143,322
TOTAL 207,978,070 145,585 40,471,410 89,168 321,004 12,162,209 39,548,052

* France: in cludes Over seas De part ments

** Un glazed, Glazed Flat-Plate and Evac u ated Tube Wa ter Col lec tors

Ta ble 3: Cal cu lated col lec tor yield and cor re spond ing oil equiv a lent as well as CO2 re duc tion of all so lar ther mal

sys tems (sys tems for hot wa ter, space heat ing and swim ming pool heat ing) at the end of 2007
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Coun try

To tal 
col lec tor
area**

[m²]

To tal
ca pac ity

[MWth]

Num ber
of sys tems

Col lec tor
yield

[GWh/a]

Col lec tor
yield

[TJ/a]

En ergy
sav ings - oil
equiv a lent 

[t/a]

CO2 
re duc tion

[t/a]
Al ba nia 50,176 35.1 6,724 6.9 24.9 1,153 3,745
Aus tra lia 1,683,000 1,178.1 413,008 693.1 2,495.2 100,959 328,058
Aus tria 2,992,541 2,094.8 357,110 1,066.5 3,839.3 133,375 433,262
Bar ba dos 82,794 58.0 20,698 67.5 242.9 10,119 32,848
Bel gium 146,118 102.3 36,530 56.6 203.7 6,662 21,636
Brazil 3,587,849 2,511.5 896,962 1,576.0 5,673.5 235,829 766,006
Bul garia 27,600 19.3 6,900 12.0 43.2 2,075 6,734
Can ada 86,502 60.6 13,783 39.6 142.5 4,686 15,221
China 114,140,000 79,898.0 27,484,912 49,217.2 177,181.8 6,596,379 21,467,451
Cy prus 795,710 557.0 195,267 499.1 1,796.9 71,911 233,427
Czech Re pub lic 112,580 78.8 18,598 35.6 128.1 4,360 14,086
Den mark 397,260 278.1 86,709 137.3 494.3 16,215 52,665
Es to nia 1,470 1.0 368 0.5 1.7 52 171
Fin land 16,885 11.8 4,027 5.4 19.4 594 1,928
France* 1,449,500 1,014.7 330,752 495.8 1,784.9 73,862 239,615
Ger many 8,648,077 6,053.7 1,242,440 3,295.8 11,864.7 396,865 1,289,119
Greece 3,573,000 2,501.1 1,374,890 1,883.1 6,779.0 331,672 1,078,740
Hun gary 43,900 30.7 7,252 15.1 54.4 2,396 7,786
In dia 2,150,000 1,505.0 537,500 1,928.6 6,942.8 271,352 881,500
Ire land 35,567 24.9 8,892 11.8 42.3 1,300 4,215
Is rael 4,936,900 3,455.8 1,177,451 3,642.4 13,112.8 490,797 1,592,698
It aly 976,380 683.5 241,849 418.8 1,507.6 55,622 180,648
Ja pan 6,951,638 4,866.1 1,682,760 3,316.5 11,939.2 418,424 1,359,003
Jor dan 847,532 593.3 207,984 594.7 2,140.9 103,247 335,330
Lativa 5,350 3.7 1,338 1.8 6.5 208 677
Lith u a nia 3,450 2.4 863 1.1 4.1 135 439
Lux em bourg 18,900 13.2 4,725 6.5 23.5 762 2,481
Mac e do nia 19,270 13.5 4,198 7.2 25.9 1,251 4,061
Malta 29,360 20.6 7,340 9.2 33.0 2,818 9,153
Mex ico 443,880 310.7 37,463 300.2 1,080.6 49,071 159,392
Namibia 6,169 4.3 1,542 3.1 11.0 599 1,932
Neth er lands 329,506 230.7 92,976 111.0 399.6 11,626 37,739
New Zea land 112,960 79.1 26,941 34.0 122.4 4,522 14,694
Nor way 11,370 8.0 1,865 3.9 13.9 421 1,369
Po land 234,597 164.2 28,730 76.2 274.4 9,757 31,671
Por tu gal 281,515 197.1 67,141 176.8 636.5 24,254 78,779
Ro ma nia 69,600 48.7 17,400 32.2 115.9 5,086 16,530
Slovac Re pub lic 98,215 68.8 16,369 39.3 141.6 4,950 16,075
Slovenia 116,965 81.9 19,151 42.2 151.8 5,205 16,898
South Af rica 247,680 173.4 61,920 108.4 390.1 15,760 51,146
Spain 1,209,764 846.8 288,529 738.5 2,658.7 93,482 303,660
Swe den 252,000 176.4 21,840 113.9 410.1 10,586 34,370
Swit zer land 458,910 321.2 59,628 159.1 572.8 18,564 60,289
Tai wan 1,255,340 878.7 313,835 629.6 2,266.4 93,586 304,420
Thai land 70,000 49.0 17,500 47.7 171.7 9,937 31,483
Tu ni sia 218,000 152.6 54,500 145.4 523.5 27,010 87,800
Tur key 10,150,000 7,105.0 2,304,050 6,050.5 21,781.9 807,694 2,626,236
United King -
dom 304,920 213.4 76,230 101.6 365.6 12,211 39,670

United States 2,477,217 1,734.1 412,869 1,420.3 5,113.0 198,896 646,099
TOTAL 172,157,916 120,511 40,292,309 79,375 285,750 10,738,296 34,922,955

* France: in cludes Over seas De part ments

** Flat-plate and evac u ated tube col lec tors

Ta ble 4: Cal cu lated col lec tor yield and cor re spond ing oil equiv a lent as well as CO2 re duc tion of so lar ther mal 

sys tems for hot wa ter prep a ra tion and space heat ing with flat-plate and evac u ated tube col lec tors 

at the end of 2007.

21

SOLAR HEAT WORLDWIDE 2007



Coun try

To tal 
col lec tor
area**

[m²]

To tal
ca pac ity

[MWth]

Cal cu lated
num ber

of sys tems

Col lec tor
yield

[GWh/a]

Col lec tor
yield

[TJ/a]

En ergy
sav ings - oil
equiv a lent 

[t/a]

CO2 
re duc tion

[t/a]
Al ba nia
Aus tra lia 4,070,000 2,849.00 20,350.00 1,499.18 5,397.06 222,958.75 724,203.59
Aus tria 608,890 426.22 3,044.45 137.98 496.73 18,931.97 61,494.24
Bar ba dos
Bel gium 48,828 34.18 244.14 8.18 29.44 1,162.50 3,775.97
Brazil 97,442 68.21 487.21 22.08 79.49 3,029.73 9,841.06
Bul garia
Can ada 665,920 466.14 3,329.60 143.57 516.86 20,501.57 66,592.01
China
Cy prus
Czech Re pub lic 15,230 10.66 76.15 4.52 16.27 434.97 1,422.25
Den mark 21,370 14.96 106.85 3.29 11.83 465.89 1,513.28
Es to nia
Fin land 500 0.35 2.50 0.06 0.23 8.62 28.01
France * 104,500 73.15 522.50 20.55 73.98 2,988.34 9,706.59
Ger many 750,000 525.00 3,750.00 161.21 580.37 23,445.14 76,153.13
Greece
Hun gary 2,800 1.96 14.00 0.80 2.87 115.88 376.40
In dia
Ire land
Is rael 24,200 16.94 121.00 1.42 5.10 1,372.14 4,455.22
It aly 26,270 18.39 131.35 5.53 19.89 827.41 2,687.54
Ja pan
Jor dan
Lativa
Lith u a nia
Lux em bourg
Mac e do nia
Malta
Mex ico 467,592 327.31 2,337.96 135.65 488.33 20,309.15 65,966.99
Namibia
Neth er lands 343,527 240.47 1,717.64 51.87 186.74 7,183.48 23,333.04
New Zea land 6,217 4.35 31.08 1.40 5.05 200.76 652.09
Nor way 1,600 1.12 8.00 0.23 0.82 30.24 98.22
Po land 1,300 0.91 6.50 0.27 0.98 38.13 123.86
Por tu gal 594 0.42 2.97 0.14 0.51 21.23 68.97
Ro ma nia
Slo vak Re pub lic
Slovenia
South Af rica 628,610 440.03 3,143.05 118.15 425.33 16,585.50 53,871.88
Spain 3,000 2.10 15.00 0.90 3.22 132.02 428.82
Swe den 80,000 56.00 400.00 10.67 38.42 1,390.77 4,517.40
Swit zer land ** 212,400 148.68 1,062.00 36.82 132.55 5,099.58 16,564.01
Tai wan
Thai land
Tu ni sia
Tur key
United King -
dom
United States 27,639,364 19,347.55 138,196.82 7,428.08 26,741.08 1,076,679.81 3,497,222.51
TOTAL 35,820,154.05 25,074.11 179,100.77 9,792.55 35,253.18 1,423,913.57 4,625,097.08

* France: in cludes Over seas De part ments

** Un glazed Wa ter Col lec tors. If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 5: Cal cu lated col lec tor yield and cor re spond ing oil equiv a lent as well as CO2 re duc tion of so lar ther mal

 systems for swim ming pool heat ing with un glazed col lec tors at the end of 2007
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5.3 Col lec tor yield by eco nomic re gion at the end of 2007
5.3

5.3.1 Col lec tor yield of glazed flat-plate and evac u ated tube col lec tors by eco nomic re gion 

at the end of 2007 5.3.1

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 16: An nual col lec tor yield of glazed flat-plate and evac u ated tube col lec tors in op er a tion 

by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 17: An nual col lec tor yield of glazed flat-plate and evac u ated tube col lec tors in op er a tion 

by eco nomic re gion at the end of 2007 in kWh per 1,000 inhabitants
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5.3.2 Col lec tor yield of un glazed col lec tors by eco nomic re gion at the end of 2007 5.3.2

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 18: An nual col lec tor yield of un glazed col lec tors in op er a tion by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 19: An nual col lec tor yield of un glazed col lec tors in op er a tion by eco nomic re gion 

at the end of 2007 in kWh per 1,000 in hab it ants
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5.4 En ergy sav ings by eco nomic re gion at the end of 2007
5.4

5.4.1 En ergy sav ings in oil equiv a lent by glazed flat-plate and evac u ated tube col lec tors 

by eco nomic re gion at the end of 2007 5.4.1

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 20: An nual en ergy sav ings in oil equiv a lent by glazed flat-plate and evac u ated tube col lec tors 

by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 21: An nual en ergy sav ings in oil equiv a lent by glazed flat-plate and evac u ated tube col lec tors in op er a tion

by eco nomic re gion at the end of 2007 per 1,000 inhabitants
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5.4.2 En ergy sav ings in oil equiv a lent by un glazed col lec tors by eco nomic re gion at the end of 2007 5.4.2

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 22: An nual en ergy sav ings in oil equiv a lent by un glazed col lec tors by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Tu ni sia and Turkey

Fig ure 23: An nual en ergy sav ings in oil equiv a lent by un glazed col lec tors 

by eco nomic re gion at the end of 2007 per 1,000 in hab it ants
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5.5 Con tri bu tion to CO2 re duc tion by eco nomic re gion at the end of 2007
5.5

5.5.1 Con tri bu tion to CO2 re duc tion by flat-plate and evac u ated tube col lec tors 

by eco nomic re gion at the end of 2007 5.5.1

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 24: An nual con tri bu tion to CO2 re duc tion by flat-plate and evac u ated tube col lec tors 

by eco nomic re gion the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 25: An nual con tri bu tion to CO2 re duc tion by flat-plate and evac u ated tube col lec tors 

by eco nomic re gion at the end of 2007 per 1,000 inhabitants
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5.5.2 Con tri bu tion to CO2 re duc tion by un glazed col lec tors by eco nomic re gion at the end of 2007 5.5.2

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 26: An nual con tri bu tion to CO2 re duc tion by un glazed col lec tors 

by eco nomic re gion at the end of 2007

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey

Fig ure 27: An nual con tri bu tion to CO2 re duc tion by un glazed col lec tors 

by eco nomic re gion at the end of 2007 per 1,000 in hab it ants
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6 Dis tri bu tion of sys tems by ap pli ca tion 6

6.1 Dis tri bu tion by ap pli ca tion - to tal ca pac ity in op er a tion
6.1

If one ob serves the use of so lar ther mal en ergy, it be comes clear that it greatly var ies in the dif fer ent coun tries. In

China and Tai wan (76.5 GWth), Eu rope (15.9 GWth) and Ja pan (4.9 GWth) plants with flat-plate and evac u ated tube

col lec tors mainly used to pre pare hot wa ter and to pro vide space heat ing are dom i nant while in North Amer ica (USA

and Can ada) swim ming pool heat ing is the dom i nant ap pli ca tion with an in stalled ca pac ity of 19.8 GWth of un glazed

plas tic col lec tors. An other im por tant mar ket for un glazed col lec tors for swim ming pool heat ing is Aus tra lia and New

Zea land with an in stalled ca pac ity of 2.9 GWth.

Fig ure 28 shows the dis tri bu tion of the dif fer ent ap pli ca tions in the to tal col lec tor area in op er a tion in the dif fer ent

eco nomic re gions. In this fig ure only ap pli ca tions with glazed flat-plate and evac u ated tube col lec tors have been

taken into con sid er ation. Un glazed col lec tors and air col lec tors are not in cluded. The fig ure shows the dom i nance of

sys tems that are in stalled to pre pare hot wa ter for sin gle-fam ily houses. The share of so lar combisystems for hot wa -

ter pro duc tion and space heat ing is only rel e vant in Eu rope and Ja pan. Fig ure 29 gives the dis tri bu tion of the ap pli -

ca tions for the 10 coun tries in the world with the largest collector area in operation.

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey;

Combisystems: Sys tems for hot wa ter prep a ra tion and space heat ing; DHW: Do mes tic hot wa ter sys tems;

MFH: Multi fam ily house; SFH: Sin gle fam ily house

Fig ure 28: Dis tri bu tion of dif fer ent ap pli ca tions by eco nomic re gion for the to tal ca pac ity 

in op er a tion of glazed and evac u ated tube col lec tors in 2007

Eu rope has the most so phis ti cated mar ket for dif fer ent so lar ther mal ap pli ca tions. It in cludes sys tems for hot wa ter

prep a ra tion, plants for space heat ing of sin gle- and multi-fam ily houses and ho tels, large-scale plants for dis trict

heat ing as well as a grow ing num ber of sys tems for air con di tion ing, cool ing and industrial applications.

In Aus tria, Ger many, Swit zer land and the Neth er lands the share of ap pli ca tions other than hot wa ter prep a ra tion in

sin gle-fam ily houses is 20% and higher. Fig ure 30 gives the dis tri bu tion of the ap pli ca tions for the 10 coun tries in

Eu rope with the larg est col lec tor area in operation.
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Combisystems: Sys tems for hot wa ter prep a ra tion and space heat ing; DHW: Do mes tic hot wa ter sys tems;

MFH: Multi-fam ily house; SFH: Sin gle-fam ily house

Fig ure 29: Dis tri bu tion of dif fer ent ap pli ca tions of the world’s top-10-coun tries 

re lated to the to tal ca pac ity in op er a tion of glazed and evac u ated tube col lec tors in 2007

Combisystems: Sys tems for hot wa ter prep a ra tion and space heat ing; DHW: Do mes tic hot wa ter sys tems;

MFH: Multi-fam ily house; SFH: Sin gle-fam ily house

Fig ure 30: Dis tri bu tion of dif fer ent ap pli ca tions in the Eu ro pean top-10-coun tries 

re lated to the to tal ca pac ity in op er a tion of glazed and evac u ated tube collectors in 2007
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Large-scale Plants

There are 130 large-scale plants (≥ 500 m²; 350 kWth) in op er a tion in Eu rope at the end of 2007 with a to tal in stalled

ca pac ity of 137 MWth. The big gest plants are lo cated in Den mark with 13 MWth (18,300 m²) and Swe den with 7 MWth

(10,000 m²).

(Source: Jan-Olof Dalenbäck, ESTTP re port on so lar dis trict heat ing and cool ing, 2007)

Fig ure 31: Large-scale so lar heat ing and cool ing plants in Eu rope at the end of 2007

Most of these large-scale so lar ther mal sys tems are con nected to dis trict heat ing. The heat is used for hot wa ter prep -

a ra tion and space heat ing. In re cent years also large-scale so lar heat ing sys tems were in stalled in or der to pro vide

heat for in dus trial ap pli ca tions and air conditioning.
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6.2 Dis tri bu tion by ap pli ca tion – sys tems in stalled in 2007
6.2

In this chap ter the dis tri bu tion of so lar ther mal sys tems in dif fer ent ap pli ca tions of the col lec tor area, which were in -

stalled in 2007 is pre sented. Fig ure 32 shows the dis tri bu tion of the dif fer ent ap pli ca tions in the dif fer ent eco nomic

re gions. In this fig ure only ap pli ca tions with glazed flat-plate and evac u ated tube col lec tors have been taken into con -

sid er ation. Un glazed col lec tors and air col lec tors are not in cluded. The fig ure shows the dom i nance of sys tems that

are in stalled to pre pare hot wa ter for sin gle-fam ily houses. The share of so lar combisystems (hot wa ter prep a ra tion

and space heat ing) for dif fer ent ap pli ca tions is only rel e vant in Eu rope, China and Tai wan.

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land;

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land, Tu ni sia and Turkey;

Combisystems: Sys tems for hot wa ter prep a ra tion and space heat ing; DHW: Do mes tic hot wa ter sys tems;

MFH: Multi fam ily house; SFH: Sin gle fam ily house

Fig ure 32: Dis tri bu tion of dif fer ent so lar ther mal ap pli ca tions 

by eco nomic re gion, which were in stalled in the year 2007
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7 Ap pen dix 7

7.1 Ref er ence sys tems
7.1

To make the sim u la tions to de ter mine the en ergy out put of a so lar ther mal heat ing sys tem, it was nec es sary to de fine 

ref er ence sys tems for dif fer ent ap pli ca tions and countries (regions).

Based on the ref er ence sys tems, hot wa ter de mand, heat load (only for so lar combisystems) and weather data, the

en ergy out put of the sys tems and the re sult ing en ergy sav ings in oil equiv a lent were calculated.

So lar combisystems are so lar heat ing in stal la tions pro vid ing space heat ing as well as do mes tic hot wa ter for the in -

hab it ants of the build ing. The pri mary en ergy sources are so lar en ergy as well as an aux il iary source such as bio mass, 

gas, oil and electricity.

Four ma jor ap pli ca tions and ref er ence sys tems (see ta bles be low) were cho sen for the sim u la tions. For these ref er -

ence sys tems, the daily hot wa ter de mand, the space heat ing de mand (only for so lar combisystems) and the

weather data (lo ca tion) were de fined. The ref er ence sys tems are those sys tems, which are most com mon in the

respective country.

The fol low ing ta bles de scribe the key data of the ref er ence sys tems in dif fer ent coun tries, the lo ca tion of the ref er -

ence cli mate used and the share of the to tal col lec tor area (glazed flat-plate and evac u ated tube col lec tors) in use for

the re spec tive ap pli ca tion. Fur ther more, a hy drau lic scheme is shown for each ref er ence sys tem.

7.1.1 So lar ther mal sys tems for swim ming pool heat ing with un glazed col lec tors 7.1.1

Coun try Ref er ence sys tem To tal col lec tor area [m²] Num ber of sys tems Ref er ence cli mate
Aus tra lia C: 200 m² un glazed plas tic ab sorber 4,070,000 20,350 Syd ney
Aus tria C: 200 m² un glazed plas tic ab sorber 608,890 3,044 Graz
Bel gium C: 200 m² un glazed plas tic ab sorber 48,828 244 Brussels
Can ada C: 200 m² un glazed plas tic ab sorber 665,920 3,330 Mon treal
Czech Re pub lic C: 200 m² un glazed plas tic ab sorber 15,230 76 Praha
Den mark C: 200 m² un glazed plas tic ab sorber 21,370 107 Co pen ha gen
Fin land C: 200 m² un glazed plas tic ab sorber 500 3 Hel sinki
France* C: 200 m² un glazed plas tic ab sorber 104,500 523 Paris
Ger many C: 200 m² un glazed plas tic ab sorber 750,000 3,750 Würzburg
Hun gary C: 200 m² un glazed plas tic ab sorber 2,800 14 Bu da pest
Is rael C: 200 m² un glazed plas tic ab sorber 24,200 121 Je ru sa lem
It aly C: 200 m² un glazed plas tic ab sorber 26,270 131 Bo lo gna
Mex ico C: 200 m² un glazed plas tic ab sorber 467,592 2,338 Mex ico City
Neth er lands C: 200 m² un glazed plas tic ab sorber 343,527 1,718 De Bilt
New Zea land C: 200 m² un glazed plas tic ab sorber 6,217 31 Wellington
Nor way C: 200 m² un glazed plas tic ab sorber 1,600 8 Oslo
Po land C: 200 m² un glazed plas tic ab sorber 1,300 7 War saw
South Af rica C: 200 m² un glazed plas tic ab sorber 628,610 3,143 Johannisburg
Swe den C: 200 m² un glazed plas tic ab sorber 80,000 400 Gothenburg
Swit zer land C: 200 m² un glazed plas tic ab sorber 212,400 1,062 Zu rich
United States C: 200 m² un glazed plas tic ab sorber 27,639,364 138,197 Den ver, Los An geles
TOTAL 35,719,118 178,596

C: col lec tor area

* France: in cludes Over seas De part ments

** Coun tries not listed in this ta ble: no re li able data base for un glazed col lec tors avail able

Ta ble 6: Ref er ence sys tems for swim ming pool sys tems**

Fig ure 33: Hy drau lic scheme of the swim ming

pool ref er ence sys tem
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7.1.2 So lar do mes tic hot wa ter sys tems for sin gle fam ily houses 7.1.2

The mar ket share in the fol low ing ta ble is re fer ring to the to tal ca pac ity in op er a tion of flat-plate and evac u ated tube

col lec tors at the end of 2007 for each country.

It must be pointed out that the mar ket share of the new in stalled ca pac ity in the year 2007 can dif fer sig nif i cantly

from the to tal mar ket share.

Coun try ref er ence sys tem ref er ence cli mate % of to tal mar ket
Al ba nia C: 2.5 m² / ST: 150 l  / HWD: 150 l/d / TS Tirana 100
Aus tra lia C: 4 m² / ST: 300 l / HWD: 170 l/d / TS Syd ney 98
Aus tria C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Graz 63
Bar ba dos C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Raizet 100
Bel gium C: 4 m² / ST: 200 l  / HWD: 150 l/d / PDS Brussels 100
Brazil C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Rio de Ja neiro 100
Bul garia C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS So fia 100
Can ada C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Mon treal 95
China C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Shang hai 97
Cy prus C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Cy prus 98
Czech Re pub lic C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Prague 99
Den mark C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Co pen ha gen 86
Es to nia C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Tallinn 100
Fin land C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Hel sinki 95
France C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Paris 95
Ger many C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Würzburg 80
Greece C: 2.5 m² / ST: 150 l  / HWD: 150 l/d / TS Ath ens 98
Hun gary C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Bu da pest 99
In dia C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Mumbay 100
Ire land C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Dub lin 100
Is rael C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Je ru sa lem 98
It aly C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Bo lo gna 100
Ja pan C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS To kyo 96
Jor dan C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Amman 98
Lat via C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Riga 100
Lith u a nia C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Vilnius 100
Lux em bourg C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Lux em bourg 100
toMacedonia C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Skopje 100
Malta C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Valletta 100
Mex ico C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Mex ico City 28
Namibia C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Windhoek 100
Neth er lands C: 3 m² / ST: 100 l  / HWD: 110 l/d / PDS De Bilt 80
New Zea land C: 4 m² / ST: 300 l / HWD: 150 l/d / TS Wellington 95
Nor way C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Oslo 98
Po land C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS War saw 99
Por tu gal C: 4 m² / ST: 200 l / HWD: 150 l/d / TS Lis bon 95
Ro ma nia C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Bu cha rest 100
Slo vak Re pub lic C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Bratislava 100
Slovenia C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Ljubljana 98
South Af rica C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Jo han nes burg 100
Spain C: 4 m² / ST: 200 l / HWD: 150 l/d / TS Ma drid 95
Swe den C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Gothenburg 10
Swit zer land C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Zu rich 67
Tai wan C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Tai pei 100
Thai land C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Bang kok 100
Tu ni sia C: 4 m² / ST: 200 l  / HWD: 150 l/d / TS Tu nis 100
Tur key C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS An kara 90
United King dom C: 4 m² / ST: 200 l  / HWD: 150 l/d / PS Lon don 100
United States C: 6 m² / ST: 300 l  / HWD: 150 l/d / PS Den ver, Los An geles 100

C: col lec tor area; ST: hot wa ter stor age; HWD: hot wa ter de mand / day with 60°C; TS: thermo si phon sys tem;  PS: pumped sys tem;  PDS:

pumped, drain back sys tem

Ta ble 7: Ref er ence sys tems for do mes tic 

hot wa ter sys tems for sin gle fam ily houses 

and the per cent age of the to tal col lec tor area 

in op er a tion (flat-plate and evac u ated tube 

col lec tors)

Fig ure 34: Hy drau lic scheme of the DHW ref er ence sys tem
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7.1.3 So lar do mes tic hot wa ter sys tems for multi-fam ily houses, ho tels and dis trict heat ing 7.1.3

The mar ket share in the fol low ing ta ble re fers to the to tal ca pac ity in op er a tion of flat-plate and evac u ated tube col -

lec tors at the end of 2007 for each country.

It must be pointed out, that the mar ket share of the new in stalled ca pac ity in the year 2007 can dif fer a lot from the to -

tal mar ket share.

Coun try ref er ence sys tem ref er ence cli mate % of to tal mar ket
Aus tra lia C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Syd ney 2
Aus tria C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Graz 9
Can ada C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Mon treal 5
China C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Shang hai 3
Cy prus C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Cy prus 2
Czech Re pub lic C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Prague 1
Den mark C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Co pen ha gen 13
Fin land C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Hel sinki 5
France C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Paris 1
Ger many C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Würzburg 8
Greece C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Ath ens 2
Hun gary C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Bu da pest 1
Is rael C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Je ru sa lem 2
Ja pan C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS To kyo 2
Jor dan C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Amman 2
Mex ico* C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Mex ico City 72
Neth er lands C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PDS De Bilt 15
New Zea land C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Wellington 5
Nor way C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Oslo 1
Po land C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS War saw 1
Por tu gal C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Lis bon 5
Slovenia C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Ljubljana 2
Spain C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Ma drid 5
Swe den C: 1000 m² / ST: 50000 l  / HWD: 40000 l/d / PS Gothenburg 25
Swit zer land C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS Zu rich 8
Tur key C: 50 m² / ST: 2500 l  / HWD: 2000 l/d / PS An kara 10

* In dus try

C: col lec tor area; ST: hot wa ter stor age;  HWD: hot wa ter de mand / day with 60°C; TS: thermo si phon sys tem; PS: pumped sys tem; PDS: pumped, 

drain back system

Ta ble 8: Ref er ence sys tems for do mes tic hot wa ter sys tems for multi-fam ily houses, ho tels and dis trict heat ing

and the per cent age of the to tal col lec tor area in op er a tion (flat-plate and evac u ated tube collectors)

Fig ure 35: Hy drau lic scheme of the DHW sys tem for multi fam ily houses
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7.1.4 So lar combisystems for do mes tic hot wa ter and space heat ing for sin gle fam ily houses 7.1.4

The mar ket share in the fol low ing ta ble is re fer ring to the to tal ca pac ity in op er a tion of flat-plate and evac u ated tube

col lec tors at the end of 2007 for each country.

It must be pointed out that the mar ket share of the new in stalled ca pac ity in the year 2007 can dif fer sig nif i cantly

from the to tal mar ket share.

The ref er ence sys tem is de signed for a sin gle-fam ily house with 140 m² gross area.

Coun try ref er ence sys tem ref er ence cli mate % of to tal mar ket
Aus tria C: 20 m² / ST: 2000 l  / HWD: 160 l/d / SHD: 80 kWh/m² / PS Graz 28
Den mark C: 15 m² / ST: 800 l / HWD: 160 l/d / SHD: 80 kWh/m² / PS Co pen ha gen 1
France C: 15 m² / ST: 250 l / HWD: 160 l/d / SHD: 80 kWh/m²  / PS Paris 4
Ger many C: 12 m² / ST: 750 l / HWD: 160 l/d / SHD: 80 kWh/m²  / PS Würzburg 12
Ja pan C: 12 m² / ST: 750 l / HWD: 160 l/d / SHD: 80 kWh/m²  / PS To kyo 2
Neth er lands C: 4 m² / ST 240 l / HWD: 160 l/d / SHD: 80 kWh/m²  / PDS De Bilt 5
Nor way C: 10 m² / ST: 1500 l / HWD: 160 l/d / SHD: 100 kWh/m²  / PS Oslo 1
Swe den C: 12 m² / ST: 1000 l / HWD: 160 l/d / SHD: 100 kWh/m²  / PS Gothenburg 65
Swit zer land C: 15 m² / ST: 1000 l / HWD: 160 l/d / SHD: 80 kWh/m²  / PS Zu rich 25

C: col lec tor area; ST: hot wa ter stor age; TS: thermo si phon sys tem; PS: pumped sys tem; PDS: pumped, drain back sys tem; HWD: hot  wa ter de -

mand per day with 60°C; SHD: space heat de mand [kWh/m² a]

Ta ble 9: Ref er ence sys tems for combisystems for sin gle-fam ily houses and the per cent age of the to tal col lec tor

area in op er a tion (flat-plate and evac u ated tube collectors)

Fig ure 36: Hy drau lic scheme of the so lar combi ref er ence sys tem
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7.2 Ref er ence col lec tor
7.2

7.2.1 Data of the ref er ence ab sorber for swim ming pool heat ing 7.2.1

η= 0.85 a1 = 20 [W/m²K] a2 = 0.1 [W/m² K²]

7.2.2 Data of the ref er ence col lec tor for all other ap pli ca tions 7.2.2

η = 0.8 a1 = 3.69 [W/m²K] a2 = 0.007 [W/m² K²]

7.3 Pop u la tion data
7.3

Ta ble 10: In hab it ants of the 48 sur veyed coun tries in al pha betic or der 

Data source: Statistisches Jahrbuch Österreich, 2008, http://www.statistik.at

Pop u la tion data source: Statistisches Jahrbuch Österreich, 2008, http://www.statistik.at
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Coun try In hab it ants
Al ba nia 3.190.000
Aus tra lia 20.743.000
Aus tria 8.315.000
Bar ba dos 294.000
Bel gium 10.457.000
Brazil 191.791.000
Bul garia 7.639.000
Can ada 32.876.000
China 1.328.630.000
Cy prus 855.000
Czech Re pub lic 10.186.000
Den mark 5.442.000
Es to nia 1.335.000
Fin land 5.277.000
France* 63.561.000
Ger many 82.599.000
Greece 11.147.000

Coun try In hab it ants
Hun gary 10.030.000
In dia 1.169.016.000
Ire land 4.301.000
Is rael 6.928.000
It aly 58.877.000
Ja pan 127.967.000
Jor dan 5.924.000
Lat via 2.277.000
Lith u a nia 3.431.000
Lux em bourg 465.000
Mac e do nia 2.034.000
Malta 402.000
Mex ico 107.029.000
Namibia 2.031.000
Neth er lands 16.299.000
New Zea land 4.028.000
Nor way 4.620.000

Coun try In hab it ants
Po land 38.530.000
Por tu gal 10.495.000
Ro ma nia 21.711.000
Slo vak Re pub lic 5.401.000
Slovenia 1.967.000
South Af rica 47.432.000
Spain 43.064.000
Swe den 9.041.000
Swit zer land 7.252.000
Tai wan 24.000.000
Thai land 24.000.000
Tu ni sia 10.102.000
Turkey 73.193.000
United King dom 59.668.000
United States 298.213.000
TOTAL 4.035.141.000

*France 63.561.000
Guadeloupe 445.000
Martinique 399.000
Réunion 807.000
Poly ne sia 263.000
France métropole 61.647.000

Ta ble 11: 

In hab it ants of France in clud ing 

Over seas De part ments

Eco nomic Re gion In hab it ants
United States + Can ada 338.702.000
Ja pan 127.967.000
China + Tai wan 1.351.230.000
Eu rope 512.093.000
Aus tra lia + New Zea land 24.922.000
Oth ers 1.680.227.000
TOTAL 4.035.141.000

Eu rope: EU-27, Al ba nia, Mac e do nia, Nor way, Over seas De part ments of France, Swit zer land. 

Oth ers: Bar ba dos, Brazil, In dia, Is rael, Jor dan, Mex ico, Namibia, South Af rica, Thai land,

Tu ni sia and Tur key

Ta ble 12: In hab it ants per Eco nomic Re gion



7.4 In stalled ca pac ity in 2006
7.4

Coun try
Wa ter Col lec tors Air Col lec tors

TOTAL [MWth]
un glazed*** glazed evac u ated tube un glazed*** glazed***

Al ba nia 5.57 0.05 5.63
Aus tra lia 385.00 109.20 10.50 504.70
Aus tria 4.85 202.82 2.05 209.72
Bar ba dos 1.91 1.91
Bel gium 6.18 21.89 3.06 31.12
Brazil 304.03 304.03
Bul garia 1.54 1.54
Can ada 25.40 0.92 0.50 16.41 0.03 43.26
China 1,260.00 11,340.00 12,600.00
Cy prus 42.00 42.00
Czech Re pub lic 4.20 12.94 2.48 19.62
Den mark 1.12 19.95 0.70 4.90 26.67
Es to nia 0.21 0.21
Fin land 2.38 2.38
France * 4.20 198.80 7.70 210.70
Ger many 21.00 945.00 105.00 1,071.00
Greece 174.30 174.30
Hun gary 0.70 0.70
In dia 350.00 3.50 353.50
Ire land 2.87 0.63 3.50
Is rael 2.66 155.40 158.06
It aly 2.56 109.06 18.59 130.20
Ja pan 183.87 0.97 12.21 197.04
Jor dan 5.37 2.52 7.89
Lativa 0.84 0.84
Lith u a nia 0.42 0.42
Lux em bourg 1.75 1.75
Mac e do nia 1.48 0.03 1.51
Malta 3.15 3.15
Mex ico 20.32 47.41 67.73
Namibia 1.20 1.20
Neth er lands 17.09 10.46 27.55
New Zea land 0.42 6.72 2.35 9.49
Nor way 0.49 0.07 0.56
Po land 0.11 24.61 4.38 29.09
Por tu gal 19.81 19.81
Ro ma nia 0.28 0.28
Slo vak Re pub lic 5.39 0.56 5.95
Slovenia 4.41 0.42 4.83
South Af rica 45.57 9.66 55.23
Spain 113.31 9.19 122.50
Swe den 9.39 13.88 6.10 29.37
Swit zer land ** 6.27 35.25 1.06 0.70 43.27
Tai wan 79.55 5.99 85.54
Thai land 4.76 4.76
Tu ni sia 24.17 0.33 24.50
Tur key 490.00 490.00
United King dom 9.80 9.80 19.60
United States 951.85 78.68 3.37 0.37 1,034.26
TOTAL 1,508.19 5,098.20 11,538.36 29.31 8.79 18,182.86

* France: in cludes Over seas De part ments

** Un glazed air col lec tors in Swit zer land: this is a very sim ple site-built sys tem for hay dry ing pur poses

*** If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 13: In stalled ca pac ity in 2006, MWth/a
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7.5 2006 and 2007 data in square me ters col lec tor area
7.5

The data pre sented in Chap ters 3 to 5 were orig i nally col lected in square me ters. Through an agree ment of in ter na tional

ex perts the col lec tor ar eas of these so lar ther mal ap pli ca tions have been con verted and are shown in in stalled ca pac ity.

Mak ing the in stalled ca pac ity of so lar ther mal col lec tors com pa ra ble with that of other en ergy sources, so lar ther mal ex -

perts from seven coun tries agreed upon a meth od ol ogy to con vert in stalled col lec tor area into so lar ther mal ca pac ity. The

meth od ol ogy was de vel oped dur ing a meet ing with IEA SHC Programme and ma jor so lar ther mal trade as so ci a tions in

Gleisdorf, Aus tria in Sep tem ber 2004. The rep re sented as so ci a tions from Aus tria, Can ada, Ger many, the Neth er lands,

Swe den and the USA as well as the Eu ro pean So lar Ther mal In dus try Fed er a tion (ESTIF) and the IEA SHC Programme

agreed to use a fac tor of 0.7 kWth%10>/m² to de rive the nom i nal ca pac ity from the area of in stalled col lec tors.

Nev er the less, so lar ther mal col lec tors are tra di tion ally quoted in square me ters and there fore Ta bles 15–17 pro vide the

2006 and 2007 data in m².

Coun try
Wa ter Col lec tors Air Col lec tors

TOTAL [m²]
un glazed*** glazed evac u ated tube un glazed*** glazed***

Al ba nia 7,960 76 8,036
Aus tra lia 550,000 156,000 15,000 721,000
Aus tria 6,935 289,745 2,924 299,604
Bar ba dos 2,731 2,731
Bel gium 8,828 31,267 4,369 44,464
Brazil 434,331 434,331
Bul garia 2,200 2,200
Can ada 36,292 1,312 712 23,441 38 61,795
China 1,800,000 16,200,000 18,000,000
Cy prus 60,000 60,000
Czech Re pub lic 6,000 18,490 3,540 28,030
Den mark 1,600 28,500 1,000 7,000 38,100
Es to nia 300 300
Fin land 3,400 3,400
France * 6,000 284,000 11,000 301,000
Ger many 30,000 1,350,000 150,000 1,530,000
Greece 249,000 249,000
Hun gary 1,000 1,000
In dia 500,000 5,000 505,000
Ire land 4,100 900 5,000
Is rael 3,800 222,000 225,800
It aly 3,650 155,798 26,552 186,000
Ja pan 262,665 1,382 17,436 281,483
Jor dan 7,666 3,600 11,266
Lativa 1,200 1,200
Lith u a nia 600 600
Lux em bourg 2,500 2,500
Mac e do nia 2,118 36 2,154
Malta 4,500 4,500
Mex ico 29,029 67,735 96,764
Namibia 1,720 1,720
Neth er lands 24,419 14,937 39,356
New Zea land 600 9,600 3,350 13,550
Nor way 700 100 800
Po land 150 35,150 6,250 41,550
Por tu gal 28,300 28,300
Ro ma nia 400 400
Slo vak Re pub lic 7,700 800 8,500
Slovenia 6,300 600 6,900
South Af rica 65,100 13,800 78,900
Spain 161,875 13,125 175,000
Swe den 13,416 19,825 8,713 41,954
Swit zer land ** 8,953 50,355 1,508 1,000 61,816
Tai wan 113,646 8,554 122,200
Thai land 6,800 6,800
Tu ni sia 34,526 474 35,000
Tur key 700,000 700,000
United King dom 14,000 14,000 28,000
United States 1,359,781 112,396 4,811 524 1,477,513
TOTAL 2,154,553 7,283,148 16,483,376 41,877 12,562 25,975,517

* France: in cludes Over seas De part ments

** Un glazed air col lec tors in Swit zer land: this is a very sim ple site-built sys tem for hay dry ing pur poses

*** If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 14: Col lec tor Area in stalled in 2006, m²/a
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Coun try
Wa ter Col lec tors Air Col lec tors

TOTAL [m²]
un glazed*** glazed evac u ated tube un glazed*** glazed***

Al ba nia 9,290 88 9,378
Aus tra lia 576,000 203,000 3,000 782,000
Aus tria 8,662 277,620 3,399 289,681
Bar ba dos 2,731 2,731
Bel gium 8,828 37,000 5,000 50,828
Brazil 97,442 475,394 350 573,186
Bul garia 2,500 2,500
Can ada 39,879 1,462 2,385 17,056 128 60,910
China 1,100,000 20,040,000 21,140,000
Cy prus 15,000 1,000 16,000
Czech Re pub lic 6,000 18,900 6,100 31,000
Den mark 600 23,000 400 3,400 3,500 30,900
Es to nia 350 350
Fin land 2,100 622 2,722
France * 5,300 305,000 12,700 323,000
Ger many 30,000 840,000 100,000 970,000
Greece 279,000 4,000 283,000
Hun gary 6,000 2,000 8,000
In dia 250,000 7,000 257,000
Ire land 14,872 4,799 19,671
Is rael 700 71,000 71,700
It aly 3,650 210,000 35,000 248,650
Ja pan 166,223 4,051 12,509 182,783
Jor dan 7,666 3,600 11,266
Lativa 1,500 1,500
Lith u a nia 700 700
Lux em bourg 3,000 3,000
Mac e do nia 1,952 200 2,152
Malta 5,500 5,500
Mex ico 46,281 107,989 154,270
Namibia 2,810 190 3,001
Neth er lands 27,722 19,920 47,642
New Zea land 600 11,800 5,150 17,550
Nor way 200 720 50 970
Po land 47,032 21,115 68,147
Por tu gal 618 44,483 5,696 50,797
Ro ma nia 500 500
Slo vak Re pub lic 15,554 9,911 25,465
Slovenia 6,515 1,150 7,665
South Af rica 67,300 14,000 0 81,300
Spain 3,000 251,000 11,000 265,000
Swe den 20,435 15,554 9,911 45,900
Swit zer land ** 10,320 63,022 2,554 2,000 77,896
Tai wan 125,000 9,900 134,900
Thai land 8,000 8,000
Tu ni sia 39,000 1,000 40,000
Tur key 700,000 700,000
United King dom 27,000 27,000 54,000
United States 1,125,038 129,620 20,520 1,267 1,276,445
TOTAL 2,078,575 5,960,280 20,353,841 22,456 24,403 28,439,555

* France: in cludes Over seas De part ments

** Un glazed air col lec tors in Swit zer land: this is a very sim ple site-built sys tem for hay dry ing pur poses

*** If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 15: Col lec tor Area in stalled in 2007, m²/a
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Coun try
Wa ter Col lec tors Air Col lec tors

TOTAL [m²]
un glazed*** glazed evac u ated tube un glazed*** glazed***

Al ba nia 49,930 246 50,176
Aus tra lia 4,070,000 1,660,000 23,000 5,753,000
Aus tria 608,890 2,949,558 42,983 3,601,431
Bar ba dos 82,794 82,794
Bel gium 48,828 133,750 12,368 194,946
Brazil 97,442 3,587,499 350 3,685,291
Bul garia 27,600 27,600
Can ada 665,920 81,755 4,747 129,962 191 882,575
China 10,400,000 103,740,000 114,140,000
Cy prus 794,749 962 795,710
Czech Re pub lic 15,230 97,090 15,490 127,810
Den mark 21,370 393,860 3,400 3,400 18,750 440,780
Es to nia 1,470 1,470
Fin land 500 15,583 1,302 17,385
France * 104,500 1,416,500 33,000 1,554,000
Ger many 750,000 7,784,095 863,982 9,398,077
Greece 3,566,200 6,800 3,573,000
Hun gary 2,800 41,340 2,560 46,700
In dia 2,150,000 17,000 2,167,000
Ire land 27,657 7,910 35,567
Is rael 24,200 4,936,900 4,961,100
It aly 26,270 873,520 102,860 1,002,650
Ja pan 6,824,569 127,069 434,371 12,509 7,398,518
Jor dan 840,332 7,200 847,532
Lativa 5,350 5,350
Lith u a nia 3,450 3,450
Lux em bourg 18,900 18,900
Mac e do nia 19,070 200 19,270
Malta 29,360 29,360
Mex ico 467,592 443,880 911,473
Namibia 5,979 190 6,169
Neth er lands 343,527 329,506 673,033
New Zea land 6,217 102,914 10,046 119,177
Nor way 1,600 11,220 150 1,200 14,170
Po land 1,300 197,874 36,723 3,000 2,500 241,397
Por tu gal 594 276,038 5,477 282,109
Ro ma nia 69,600 69,600
Slo vak Re pub lic 88,304 9,911 98,215
Slovenia 115,815 1,150 116,965
South Af rica 628,610 247,680 876,290
Spain 3,000 1,164,164 45,600 1,212,764
Swe den 80,000 223,000 29,000 332,000
Swit zer land ** 212,400 433,490 25,420 838,000 1,509,310
Tai wan 1,136,919 118,421 1,255,340
Thai land 70,000 70,000
Tu ni sia 216,523 1,477 218,000
Tur key 10,150,000 10,150,000
United King dom 277,920 27,000 304,920
United States 27,639,364 1,898,841 578,376 93 229,744 30,346,417
TOTAL 35,820,154 66,272,546 105,885,370 1,408,827 281,894 209,668,790

* France: in cludes Over seas De part ments

** Un glazed air col lec tors in Swit zer land: this is a very sim ple site-built sys tem for hay dry ing pur poses

*** If no data is given: no re li able data base for this col lec tor type avail able

Ta ble 16: To tal Col lec tor Area in op er a tion at the end of 2007, m²
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7.6 Ref er ences to per sons and institutions that have sup plied the data
7.6

The fol low ing per sons and mem bers of the Ex ec u tive Com mit tee of the IEA So lar Heat ing and Cool ing Programme

sup plied the data and the ref er ence sys tems for their re spec tive countries:

Al ba nia Edmond Hido Al ba nia-EU En ergy Ef fi ciency Cen tre

Aus tra lia Ken Guthrie Sustainability Vic to ria, Mel bourne

John Ballinger So lar Ef fi cient Ar chi tec ture, Kan ga roo Valley

Aus tria Gerhard Faninger Uni ver sity Klagenfurt

Werner Weiss AEE  INTEC

Bar ba dos Da vid Ince Fair Trad ing Com mis sion Bar ba dos

Bel gium André De Herde Université Catholique de Louvain, Lauvain-la-Neuve

Brazil Carlos Faria Pres i dent Re solver En ergy So lu tions

Sam uel Luna de Abreu Instituto Fed eral de Santa Catarina

ABRAVA-DASOL - Na tional Depto of So lar In dus tries

Can ada Doug McClenahan CANMET - Nat u ral Re sources Can ada, Ot tawa

Sci ence Ap pli ca tions In ter na tional Cor po ra tion SAIC Can ada

China Hu Runqing Cen ter for Re new able En ergy De vel op ment, En ergy Re search

In sti tute, NDRC

Jiang Xinian Guangzhou In sti tute of En ergy Con ser va tion, Chi nese Acad -

emy of Sci ences, Beijing

Luguang Yan, Li Zhongming China So lar En ergy So ci ety (CSES)

Cy prus Soteris Kalogirou Higher Tech ni cal In sti tute, Nicosia

Christodoulos Pharconides Re new able En ergy Sys tems En gi neer, Cy prus In sti tute of

Energy

Czech Re pub lic Eva Kudrnová Tech nol ogy Cen tre AS CR, Prague

Den mark Jan Erik Niel sen DSF

Jens Windeleff ENS, Co pen ha gen

Fin land Pe ter Lund Hel sinki Uni ver sity of Tech nol ogy, Espoo

Solpros, Finn ish So lar In dus tries

France Rich ard Loyen As so ci a tion de Professionnels pour le Developpement des

Énergies Renouvelables, Castellet

Ger many Gerhard Stry-Hipp Bundesverband Solarindustrie e.V. – Bsi, Berlin

Greece Vassiliki Drosou So lar Ther mal Sys tems Sec tion, CRES - Cen tre for Re new able

En ergy Sources

Costas Travasaros Greek So lar In dus try As so ci a tion
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Hun gary Istvan Farkas Hun gar ian So lar En ergy So ci ety

In dia Amit Kumar Co or di na tor, En ergy En vi ron ment Tech nol ogy Di vi sion, TERI

C. Palaniappan Plant ers En ergy Net work – PEN

Ire land Neil Cammish Re new able En ergy In for ma tion Of fice, Sus tain able En ergy

Ireland

Is rael Asher Vaturi ICTAF, Tel Aviv Uni ver sity 

Min is try of Na tional In fra struc tures, 

Solel and Is rael Man u fac tur ing As so ci a tion, Tel Aviv

ICBS Is rael Cen tral Bu reau of Sta tis tics

It aly Valeria Verga Associazione Italiana Solare Termico

Michele Zinzi ENEA TER-ENESIST s.p., Rome

Ja pan Noriaki Yamashita, 

Takuo Yamaguchi

In sti tute for Sus tain able En ergy Pol i cies (ISEP)

So lar Sys tem De vel op ment As so ci a tion(SSDA)

OM So lar As so ci a tion, Ja pan, www.omsolar.net

Kazuki Yoshimura Na tional In sti tute of Ad vanced In dus trial Sci ence and Tech nol -

ogy, Nagoya

Jor dan Walid Shahin Na tional En ergy Re search Cen ter NERC

Mac e do nia Dejan Zrmanovski Min is try of Econ omy, De part ment of En ergy, En ergy Ef fi ciency

and Re new able En ergy Sources Unit

Sanja Popovska-Vasilevska So lar Mac e do nia - Mac e do nian As so ci a tion for so lar energy

Mex ico Wilfrido Rivera

Gomez-Franco

Centro de Investigacion en Energia, Universidad Nacional

Autonoma de Mex ico

Claudio Estrada Centro de Investigacion en Energia, Temixco, Morelos

Asociación Nacional de Energía So lar, A.C.

Namibia Min is try of Mines & En ergy

Kudakwashe Ndhlukula Re new able En ergy & En ergy Ef fi ciency In sti tute-REEE

Brita Emmermacher The Desert Re search Foun da tion of Namibia, En ergy Desk

Neth er lands Reinoud Segers Sta tis tics Neth er lands

Lex Bosselaar SenterNovem, Utrecht

New Zea land Mi chael Donn School of Ar chi tec ture, Vic to ria Uni ver sity of Wellington

Brian Cox So lar In dus tries As so ci a tion New Zea land

Nor way Fritjof Salvesen KanEnergi AS, Oslo

Po land Grzegorz Wis’niewski, 

Aneta Wiecka

EC BREC In sti tute for Re new able En ergy Ltd.,  War saw

Por tu gal João Farinha Mendes DER/INETI - Edificio G, Lis bon

ADENE, Agência para a Energia (www.adene.pt)
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Slovenia Gradbeni Institut ZRMK, Ljubliana

South Af rica Di eter Holm Sus tain able En ergy So ci ety of South ern Af rica, Pre to ria

Nadia Hamid, Mark Tanton En ergy De vel op ment Cor po ra tion (EDC) of the Cen tral En ergy

Fund (CEF)

Spain Es ther Rojas Bravo Re new able En ergy Di vi sion, CIEMAT, Ma drid

Asociación So lar De La In du stria Térmica (ASIT)
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