Drustvo za suncevu energiju
"SRBIJA SOLAR"

Drustvo za menadzZment, inovaciie i razvoj
"SRBIJA INVENT"

MOGU NOST KORIS ENJA
SUN EVE ENERGIJE




OBJEKTI KOD KOJIH JE MOGU E
KORISTITI SUN EVU ENERGIJU U
TOPLOTNOM OBLIKU
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KORIS ENJE SUN EVE

ENERGIJE
SUN EVA
ENERGIJA |
TOPLOTNA ELEKTRI NA
KONVERZIJA KONVERZIJA

VODA ZA PRANJE

| KUPANJE/GREJANJE DOMA INSTVA

URE AJA

TURIZAM

USTANOVE: bolnice, 8kole, kasarne, obdanista.......|

INDUSTRIJA

AGROINDUSTRIJA

SUSENJE




ILI DRUGIM RE IMA:

SVUDA GDE POSTOJI POTREBA
ZA TOPLOTNOM ENERGIJOM (|
ELEKTRI NOM ENERGIJOM)!



Razlog

Vec¢ oko 4.000.000.000 godina sunce besplatno isporucuje energiju, i
isporucivace sledecih oko 10.000.000.000 godina nepromenjivu energiju.

1/2 sata suncevog sjaja pokriva U Evropi se godisnje sa Sunca izraci
ukupnu godisnju potrosnju energije 900 do 1400 kWh/m?.
na citavoj Zemlji.
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Total Capacity in Operation [GW,, ], [GW:,] and Produced Energy [TWhg ], [TWh,], 2010
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Figure 2: Total capacity in operation [GW], [GWy] 2010 and annually energy
generated [TWhg], [TWhy,]. Sources: EWEA, EPIA, GWEC, IEA SHC 2011,
Morse Associates Inc., REN 21



As shown in Table 1 and Table 2, the total capacity is divided into 55.1 GWy, glazed flat-plate collectors (78.6 million
square meters) and 96.4 GW,;, evacuated tube collectors (137.7 million square meters), 19.7 GWy, unglazed water
collectors (28.2 million square meters) and 1.2 GWy, glazed and unglazed air collectors (1.7 million square meters).

Water Collectors* Air Collectors* [

Country unglazed glazed evacuated tube | unglazed glazed \ TOTAL [MW:]
Albania | 48.8 0.3 49.1
Australia | 3,304.0 1,710.5 51.7 | 5,066.2
Austria | 431.9 2,543.8 38.4 0.3 3,014.3
Barbados 92.2 92.2
Belgium | 32.8 176.8 18.0 | 227.6
Brazil | 890.3 2,799.7 3,690.0
Bulgaria | 26.8 26.8
Canada | 407.6 25.6 4.9 152.6 16 592.4
Chile | 1.0 18.7 | 19.7
China | 7,105.0 94,395.0 101,500.0
Cyprus 598.2 2.7 601.0
Czech Republic | 10.2 104.1 23.1 | 137.4
Denmark | 14.4 321.9 5.4 2.3 12.6 356.5
Estonia | 1.4 0.3 1.6
Finland | 8.2 18.3 1.6 28.2
France | 74.0 1,279.1 23.4 1,376.4
FYRM | 17.5 0.5 0.003 18.0
Germany 504.0 7,508.7 844.5 23.5 8,880.7
Greece | 2,852.2 1.8 | 2,853.9
Hungary | 4.0 73.5 16.7 0.4 0.1 94.6
India | 1,987.3 169.6 11.4 2,168.3
Ireland | 59.8 24.8 | 84.7
Israel | 20.6 2,827.5 0.3 2,848.5
Italy | 30.6 1,263.2 177.1 1,470.9
Japan 3,936.1 68.1 330.7 4,334.8
Jordan | 482.6 144.1 | 626.7
Korea, South | 1,047.6 1,047.6
Latvia 4.8 0.10 49
Lithuania | 2.9 0.1 | 3.0
Luxembourg | 17.1 1.3 18.4
Malta | 23.2 8.2 31.4
Mexico | 400.5 433.6 49.3 3.8 887.2
Namibia | 10.7 0.3 | 11.0
Netherlands | 264.1 264.6 528.7
New Zealand 4.9 100.1 6.8 111.8
Norway | 1.3 9.1 0.4 0.8 | 11.6
Poland | 275.9 81.0 356.9
Portugal 1.5 370.4 13.2 385.0
Romania | 59.8 6.3 66.1
Slovakia | 75.5 9.0 84.5
Slovenia | 95.0 6.3 101.3
South Africa | 527.6 202.1 14.7 744.4
Spain | 77.7 1,319.5 81.2 | 1,478.4
Sweden | 87.5 168.7 34.3 290.5
Switzerland 148.3 435.2 26.8 601.3 1,211.6
Taiwan | 1.4 1,299.7 44.9 | 1,345.9
Thailand | 64.0 64.0
Tunisia 268.8 14.7 283.5
Turkey | 8,424.5 8,424.5
United Kingdom | 254.9 66.8 | 321.7
United States | 12,455.5 1,787.8 61.4 68.5 14,373.2
Uruguay | 8.5 8.5
Zimbabwe 12.3 0.1 | 12.4 |
TOTAL 19,703.9 54,915.5 96,539.1 | 757.1 453.1 172,368.6

FYRM Former Yugoslav Republic of Macedonia

i If no data is given: no reliable database for this collector type is available

*k Unglazed air collectors in Switzerland: this is a very simple site-built system for hay drying
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nd Figure 5 depicts the distribution of unglazed and glazed water collectors for the 10 leading countries by the en
f 20009.

Unglazed Collector Air collector Flat-plate
11.4% 0.7% 31.9%

Evacuated tube
56.0%

Figure 4: Distribution of the total installed capacity in operation by collector type in 2009
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Figure 5: Total installed capacity of water collectors in operation in the 10 leading countries by the end of 2009

7,105

Figure 5 clearly shows how the different types of collectors are applied in the leading countries worldwide. China, a

orld leader in total capacity, is focusing very much on evacuated tube collectors, whereas the United States is hold
ing second position due to its high installation of unglazed water collectors. Only in Australia and to some extend i
Brazil do unglazed collectors also play animportant role. The rest of the “top 10 countries” are clearly focusing on flat
plate collector technology.

In comparison to 2008, the position of the top 10 nations remained the same.




Water Collectors* Air Collectors*
Country unglazed glazed evacuated tube unglazed glazed TOTAL [m?]
Albania 10,035 116 10,151
Australia 620,000 483,019 36,356 1,139,375
Austria 8,342 348,408 7,759 378 364,886
Barbados 7,051 7,051
Belgium 45,500 5,200 50,700
Brazil 407,051 391,089 798,140
Bulgaria 8,000 8,000
Canada 73,026 9,186 1,083 45,331 792 129,418
Chile 9,000 9,000
China 2,000,000 40,000,000 42,000,000
Cyprus 53,000 2,000 55,000
Czech Republic 30,000 10,000 40,000
Denmark 52,000 2,500 54,500
Estonia 60 390 450
Finland 2,800 1,200 4,000
France 265,000 265,000
FYRM 3,002 4 3,006
Germany 1,430,000 185,000 1,615,000
Greece 204,500 1,500 206,000
Hungary 3,000 14,000 8,000 500 200 25,700
India 376,505 173,495 550,000
Ireland 26,383 16,131 42,514
Israel* 2,795 266,446 269,241
Italy 7,046 405,389 67,565 480,000
Japan 139,821 1,682 12,110 153,613
Jordan 30,435 9,091 39,526
Korea, South* 68,680 68,680
Lativa 40 140 180
Lithuania 50 150 200
Luxembourg 3,650 1,050 4,700
Malta 4,386 4,122 8,508
Mexico 75,501 82,002 70,430 5,403 233,336
Namibia 3,979 244 4,224
Netherlands 28,814 45,260 74,074
New Zealand* 481 24,614 25,095
MNorway 270 1,680 210 2,160
Poland 106,494 37,814 144,308
Portugal 1,500 130,000 13,500 145,000
Romania 11,000 9,000 20,000
Slovak Republic 11,600 1,900 13,500
Slovenia 17,000 5,000 22,000
South Africa 54,000 30,39 3,604 88,000
Spain 11,000 375,000 16,000 402,000
Sweden 24,993 13,126 8,183 46,302
Switzerland 12,057 135,355 10,285 11,000 168,697
Taiwan 104,214 12,305 116,519
Thailand* 14,650 14,650
Tunisia 70,188 14,812 85,000
Turkey 955,000 955,000
United Kingdom 51,975 37,125 89,100
United States 856,517 159,471 26,728 1,793 1,044,509
Uruguay* 7,235 7,235
Zimbabwe 217 138 355
TOTAL 2,186,393 9,037,891 40,801,807 57,209 20,302 52,103,602

FYRM Former Yugoslav Republic of Macedonia
If no data is given: no reliable database for this collector type is available
Estimated data (Israel, South Korea, New Zealand, Thailand, Uruguay. Based on data of previous years)
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Unglazed air collectors in Switzerland: this is a very simple site-built system for hay drying

Table 4: Newly Installed collector area in 2009 [m?2/a]
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70,171
7,237,375
4,305,792
131,690
325,208
5,271,396
38,336
625,915
28,200
145,000,000
858,520
196,298
488,065
2,341
40,240
1,966,300
25,744
12,653,154
4,077,000
134,502
3,081,195
120,968
4,068,819
2,101,344
5,720,246
895,287
1,496,514
7,044
4,318
26,300
44,867
1,261,954
15,706
755,338
159,645
15,470
509,836
550,000
94,49
120,746
144,698
1,063,360
2,112,000
415,000
871,860
1,922,764
91,392
405,000
12,035,000
459,583
20,435,328
12,096

17,671

8,870
551,002
400,314
32,923
69,818
877,461
7,050
7,617
6,690
33,052,750
179,087
30,086
102,231
585
6,847
371,718
3,298
1,615,570
1,599,815
11,549
557,696
27,9%
991,397
514,613
1,384,681
182,639
215,797
1,761
1,080
6,575
11,217
61,085
1,867
110,538
36,435
2,237
60,416
55,076
23,624
20,124
21,883
81,189
272,624
24,453
89,574
458,922
22,848
98,456
2,814,987
114,896
529,258
3,024

4,418

54.0
4,107.3
1,723.1
116.2
130.1
3,606.4
20.0
250.3
21.5
83,509.2
758.3
74.4
217.7
1.0
16.2
920.5
155
5,137.8
3,138.7
64.6
2,595.3
50.6
4,136.4
1,369.4
3,328.5
849.5
835.9
3.3
1.9
11.8
38.9
656.1
143
266.2
100.1
6.4
209.5
406.7
56.1
58.0
60.2
693.2
1,400.1
151.2
335.6
1,174.8
78.0
363.2
9,808.4
190.8
8,608.9
8.2

15.1

6,206
425,165
184,071

9,989

13,925
352,874
2,280
23,626
] 2,479
300,633.0 8,296,529
2,729.7 73,682
267.9 7,777
783.6 23,224
3.6 103

58.2 1,687
3,313.6 102,717
55.8 1,807
18,496.0 560,211
11,299.4 474,159
2326 7,488
9,343.1 267,607
182.3 4,999
14,890.9 379,084
4,929.8 155,003
11,982.5 351,322
3,058.2 81,927
3,009.1 93,532
11.7 333

7.0 212

42.6 1,260
140.2 4,603
2,362.1 78,424
51.4 1,571
958.3 26,972
360.5 10,794
23.2 675
754.1 23,493
1,463.9 49,479
202.0 6,356
208.9 6,598
216.7 6,713
2,495.6 65,507
5,072.8 152,788
544.2 15,721
1,208.2 35,355
4,229.4 115,587
280.8 7,903
1,307.6 34,060
35,310.4 992,602
687.0 21,165
30,992.0 842,623
29.7 973
54.3 1,868

19,675
1,345,547
690,594
31,641
44,107
1,117,098
7,208
74,482
7,854
26,356,225
232,995
24,633
73,731
328
5,345
342,459
5,730
1,963,450
1,502,161
24,880
849,250
16,096
1,200,936
490,980
1,118,800
259,633
257,665
1,054
671
3,992
14,579
249,306
4,969
85,937
34,200
2,143
75,510
157,769
20,131
20,901
22,583
207,372
534,181
55,949
119,470
365,961
25,036
107,884
3,143,252
67,057
2,669,767
3,083
5,939

244,512,092

47,738,665

141,774.5

510,388.4 14,407,109

46,102,199

FYRM: Former Yugoslav Republic of Macedonia

Table 5: Calculated annual collector yield and corresponding oil equivalent as well as CO; reduction of glazed and
unglazed water collectors in operation by the end of 2009
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Suncevo zracenje na Zemilju
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Povrsina Zemlje
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U Spaniji je ve nekoliko
godina na snazi zakon da
svaka nova zgrada ili zgrada
koja se
renovira ubudu e mora 30 do
70 % energije koju trosi za
zagrevanje vode da dobija od
sun eve energije.



R. SRBIJA

*Kada bi svako doma instvo imalo samo jednu jedinicu solarnog kolektore
(1 solarni kolektor povrSine 2 n¥) za grejanje sanitarne vode

— na godisnjem nivou bi se ustedela energija ekvivahtna toplotnoj energiji
dobijenoj sagorevanjem oko 3.000.000 x 234w 100 lit/m? =

= 600.000.000 lit. nafte
ili oko 6.000.000.000 kWh (6.000.000 MWh) energije!

* Kada bi toliku koli inu nafte smestili u vagon cisterne — to bi na
godiSnjem nivou bila kompozicija voza duga oko 60Kkm!

* Za eksploatacioni vek od 30 do 50 godina — to biilb oko
18.000.000 — 30.000.000 tona e.N.







1 tipske solarne instalacije za gre




Grejanje sanitarne potoe | bazenske
vode u domanstvu, kampu I dr.

T,=30—80°C



Grejanje bazenske vode
(t = 2629 °C)










Grejanje vode U pansionu






Solarni kolektori za grejanje vode u hotelu
Postavljanje: na nosej konstrukciji postavljenoj na betoniranom tlu



Solarni kolektori za grejanje vode u hotelu

Postavljanje: na nosej konstrukciji postavljenoj na ravnom krovistu taasna



Solarni kolektori za grejanje vode u hotelu

Postavljanje: na nosej betonskoj konstrukciji iznad parkinga




Grejanje vode u turistkom
ESE




Opsta bolnica - Zrenjanin






Dom u enika, Mulja - Zrenjanin




Grejanje sanitarne posoe |
bazenske vode u hotelu



Solarni kolektori na hotelu
- grejanje sanitarne vode | dogrevanje
objekta -



Solarni kolektori za grejanje vode u hotelu

Postavljanje: naeli noj noseoj konstrukciji iznad parkinga












Solarni kolektori na poslovnom objektu

Postavljanje: na nosej konstrukciji postavljenoj na ravnom krovistu ekija



Solarni kolektori na ravhom
krovu upravne zgrade u fabrici












Kombinovano pasivno | aktivno
grejanje objekata



Objekti u nasoj zemlji, ak i1 novi kojl
su gra eni proteklih nekoliko godina |
koji se | sad grade, ni izdaleka
nemaju potrebnu debljinu toplotne
izolacije koja je neophodna, da bl
prednosti tehnologija koje koriste
obnovljive izvore energije radile
eflkasno | da bi postigle visok efekat
supstitucije fosilnih 1 drugih energenata



Solarna instalacija za
“proizvodnju’ vodene pare


















HVALA NA PA NJI!




