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Trh so solarnymi kolektory v Europe (2006)

Country 2006 in service (MWth)* Europe market share (%)

Germany 1'071.0 49.6%

France 210.7 9.8%

Austria 200.7 9.7 %

Greece 168.0 7.8% Italy
Italy 130.2 6.0%

Spain 94,3 4.4% Spain
Cyprus 42.0 1.9%

UK 378 1.8%

Belgium 31.1 1.4%

Sweden 294 1.4%

Paland 29.1 1.3%

Metherlands 274 1.3%

Denmark 23.7 1.1% _

Czech rep. 19.6 0.9% —

Portugal 14.0 0.6%

Slovakia 6.0 —

Slovenia 4.5

Malta 3.2

Ireland 2.4

Finland 24

Luxembourg 1.8 224 1.0%

Latvia 0.8

Hungary 0.7

Lithuania 0.4

Estonia 0.2 -

Total 2'159.7 *Estimation Underlying data: Solar Barometre
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Problemy, ktoré sa vyskytovali v rokoch 1980
az 1990:

e Kvalita kolektorov a ich zZivotnost

e Vysoko komplikované navrhovanie systémov
a nepresne vypocty

e Chybajuce indikatory o stave prevadzky

e Nedostatok udrzby
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Spolocné solarne systemy vo

T Francuzsku

B Dobra funkcia prevadzky (14%)

[ Prevadzkove opravy
a potreba renovacie (42%)
Nefunkéné; potreba celkovej renovacie (15%)
alebo odstranenia (29%)
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Prijaté postupy pre zlepsenie situacie:

e \/'ymedzenie noriem a certifikacia solarnych
kolektorov.

e VVytvorenie spolahlivej vypoctovej metody s
informaciami pre projektantov.

e \/yvoj monitorovacich nastrojov.

e Rozvoj odbornosti udrzby.
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GSR: technicke riesenie:

e Telemonitorovacie
solarne systemy

e Udrzba

e Mesacné a rocné
posudenia
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Pravne riesenia:

e Zmluva medzi
klientom a
dodavatel’'mi.

e Predmetna
dodavka energie.

e Kompenzacné
ustanovenia.

" | Europe
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ZMLUVA GSR

s ™ ZMLUVA GSR . ™
GARANT
KTO ?
KLIENT ALEBO
Technické
podmienky
\_ N )
co? Rocna dodavka solarnej energie pre

dohodnuti spotrebu teplej vody
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ZMLUVA GSR

AKO? e Spravny odhad energetickych potrieb
e Presné stanovenie vel'’kosti systému
e Jednoduché usporiadanie projektu
e Trvalé monitorovanie
e Skusobné obdobie prevadzky (1 rok)
e U&inna adrzba
e Doba overovania prevadzky (3 roky)

e Kompenzacie pre klienta v pripade
nedodrzania garancii
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ZMLUVA GSR

Prinosy pre klienta

iadne financneé rizika
iladne obavy zo zlyhania
systému

e Jednoduché ziskanie
bankovych poziciek
e Preferencné financovanie
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ZMLUVA GSR

Prinosy pre odbornikov

e Preferovanie vysoko kvalitnych
vyrobkov a sluzieb

e ZlepSenie doveryhodnosti solarnych
technologii

e Narast trhu
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ZMLUVA GSR
Poziadavky:

e Vysoka kvalita vyrobkov

e Presné vypocty a projektovée metody
e Lacné monitorovacie metody

e Zrucni a motivovani odbornici

e Pravny ramec
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ZMLUVA GSR

Spolocné solarne systemy > 50m?2

e Obytné budovy
e Hotely

e Zdravotnicke zariadenia (nemocnice,
kliniky)

e Sportové centra

e Verejné budovy (studentské ubytovne,
kasarne)

e Priemyselny sposob vyroby tepla
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ZMLUVA GSR

Uloha TECHNICKEHO KONZULTANTA

e Realizacna studia

e Navrh projektu

e Vyzva na ponuky pre GSR

e Dohl’'ad na instalacné prace
e Preverenie GSR zmluvy
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Procesy zmluvy GSR

Energeticka

agentura
T | | T Garant
T
1 9
"~ Technicka
kancelaria
—>
L Dodavatel +
montér

1 : poziadavka na informacie, ktoré sa tykaju
zmluvy GSR

2 : prikaz technického konzultanta na vypracovanie
realiza¢nej Studie

3 : odovzdanie realizacnej Studie klientovi

4 : klient objedna detailnu studiu od T.K.

5 : T.K. predlozi detailnu Studiu klientovi

6 : klient uverejni vyzvu na ponuku pre konstrukéné
prace

7 : klient objedna u dodavatela vykonanie
konstrukénych prac

8 : dodavatefl nainstaluje solarny systém

9 : E.A. monitoruje systém a rozSiruje vysledky
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Navrh jednoduchého systému !

Solarne
kolektory Dodavka teplej
vody

S I—

Zaloha
>

Pridavna
nadrz

|

Vymennik
tepla

Dodavka studenej
< vody
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He Dodavka
Ve teplej
Oblast solarneh

vody
kolektora ;

<+«——— Systém
rezervného
ohrevu

—>

Vymennik
tepla

e e

Monitorovanie
4 teplomery (T)

2 prevadzka cerpadiel (P)
1 merac prietoku (C)

Dodavka
studenej
vody
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Published EN product standards

Standard reference

Title

EN 12975-1:2006

Thermal solar systems and components - Solar collectors - Part 1:
General Requirements

EN 12975-2:2006

Thermal solar systems and components - Solar collectors - Part 2:
Test methods

EN 12976-1:2006

Thermal solar systems and components - Factory made systems - Part 1:

General requirements

EN 12976-2:2006

Thermal solar systems and components - Factory made systems - Part 2:

Test methods

EN ISO 9488:1999

Solar energy - Vocabulary (SO 9488:1999)

ENV 12977-1:2001

Thermal solar systems and components - Custom built systems - Part 1:
General requirements

ENV 12977-2:2001

Thermal solar systems and components - Custom built systems - Part 2:
Test methods

ENV 12977-3:2001

Thermal solar systems and components - Custom built systems - Part 3:
Performance characterisation of stores for solar heating systems
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Sl Thermsl pystur suie] sl saalbary cwrsapption [k
Hant defiverad by the solnl thernal spstsam o domestic bot walss distribasion systsm
]
N Il
Other EN standards: e =]
“EPBD calculation Standard”
Standard Tittle Status Dates
reference.
prEN 15316- Heating systems in buildings — Method for Approved 2007-08
4-3 calculation of system energy requirements and
system efficiencies — Part 4.3 Heatgeneration To be published | Anytime
systems, thermal solar systems

EPBD: Energy Performance of Buildings Directive
(Smernica o energetickej hospodarnosti budov)
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Solar thermal > Hot water calculations > sizing SOLO
[ site recommandaﬁor\_s 101 si_' S0LO 1 [ environment and savings ]

| | ] ) | |

Meteo data
month Ijojaommjmw)| v VI | VID | VII | IX X | XI | XII
T@ outside ;.0 0.7]5.4]9.9]|14.2|17.8|19.9]19.7]|16.6|11.4|4.3|0.6
T2 water 4.5|5.3]17.7|9.9|12.1|]12.9|14.9]|14.8|13.3|10.7| 7.1|5.2
Installation
Collectors Storage
Area 40.0|m2 Place Inside (18 °C)
Slant 45| °/Horiz DHW temperature 50 °C
Qrientation 0]°/South ||Storage volume 2000 Litres
Zero_ Loss 0.82 Cooling constant 0.0902 Wh/L.j.°C
it Installation type Forced circulation,
U value 3.90|W/mz2.°C separate heat
exchanger
i:igt';;ﬁ?; Load {kwia/jgay) SF foume
(Wh/m2.day) (kWh/month) Gain (%) | (litres)
(kWh/month)

January 1776 2834 1038 33.5 |36.6] 1728
February 2477 2513 1286 45.9 | 51.2 1728
March 3332 2635 1850 59.7 |70.2 1728
April 3609 2414 1921 64.0.|79.5 1728
May 4216 2358 2102 67.8 |89.1 1728
June 4379 2176 2008 66.9 |92.3 1728
July 4709 2184 2065 66.6 |94.6] 1728
August 4656 2190 2058 66.4 |94.0 1728
September 4308 2213 1979 66.0 |89.4] 1728
October 3346 2448 1790 57.7 |73.1 1728
November 2003 2584 1138 37.9 |44.0| 1728
December 1346 2785 §28 26.7 |29.8| 1728
Solar fracticn (SF) 8.4 | %% Annual salar gain 20064 | kWh/year
Annual load 29334 | kWh/year | Annual supply 502 | kWh/m2.year

Intelligent Energy

Vol'ne
pristupny
vypoctovy
program

www.tecsol.fr
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Otazka legionelly

TC164 N2121: Technical Report on: Recommendations for
prevention of Legionella growth for installations inside
buildings:

Total tank volume must be either:
55°C all day !
60°C one hour a day !

Second TC312 reaction ("Inquiry table comments”™)

Limit scope to water heaters > 400 litres

Limit temperature requirements to “Back-up zone”

ADEME
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Znizené mnozstvo emisii CO,
pri solarnej dodavke
1 kWh energie

(V pripade produkcie
= 600 kWh/m2.rok)

Uhlie 0.36 kg (216 kg/m?2.rok)
Lahky vgfllé;lrovaci 0.35 kg (210 kg/mz2.rok)
Zemny plyn 0.28 kg (168 kg/mz2.rok)

Elektrina 1.00 kg (600 kg/mz2.rok)

ADEME
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TELEMONITOROVANIE

Merania

—_— Tele_f6|’1na
siet

Meracia Ustredna —p1 Internet

y
Priame miestne Varovné Vvkonavanie
konzultacie ., ykor
signaly vypoctov
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Telemonitorova- pmsm——
cie zariadenie e o

. Ochrana
Istic telefonnej
linky pred
: bleskom
12V zdroj
TISI
Bezpecnostna
batéria
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| {x}‘j\;\ﬁ;()‘\)

Spektron 300 Telemonitorovacie
zariadenie

Teplomer (Pt 1000)

Senzory

Solarne zZiarenie

Kontakt (ocel, med)

i

Ponorné puzdro (PVC,
PET)
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EAW

Warning signals

—, - e-mail
Solar system -(-E - fax

> - wap
)\ .
Central station

o / l
‘.-" Data readings Maintenance

o - temperatures links to :
[ | — - consumptions/day - technical data
. - potental/day e - historical data

Local station - supply/day f n! - results

-CO2 avoided 4 'iz== | - consumption
|
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Denné vysledky:
Spotreba vody

|

g 9

15 Mars 2008

i ot B L P Gl ol e L W I

10 11 12 13 14 15 16 1F 18 19 20 29 22
Heures

I
23 24

Consommation de référence

— Consommation mesurée
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Nameraneé teploty

15 Mars 2008

Heures
— Temp. Eau Froide — Temp Sortie Stock — Temp Sortie &ppaint ~— Temp Sortie Capteur
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Cerpadla

15 Mars 2008

110
100

% fonctionnement
N
[

001 2 3 45 B 7 8 81011 1213 14 1515 17 18 19 20 21 22 23 2
Heures

— Pampe circut primaire -~ Pompe circult secondaire.
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Mesacné vysledky:
Spotreba vody

Janvier 2008

2500 | a500
YES - | TESO
EE00 - i -B300
5950 - 5950
5100 - | 5100

= I
QO 4250- 4250

-

£ 3400- | 3400
25510 - i 2550
1700 - | 1700
50 - | a50
0 Y : : ; ; ; ; : : : ; : : ; ; ; 0

11 aM 50 TH af 11M 13 s 1T 188 A 23 25 2T 294 31A

Jours
Consommation de référence -8 Consommation mesurée

Elrope
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SIlnecnhé ziarenie

Janvier 2008

U3 SMTHO9M 1A A3M ASH ATA 1M 214 234 254 27M 294 34
Jours

Ensoleilement de référence Enzoleilement mesuré
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Mesacné vysledky:

Cerpadla

Intelligent Energy E | Europe

14

12

M . aA T an

(Heures par jour)

Janvier 2008

_n
=

[

111 131 131 17 181

Jours

2 231 23 27R 280

FN

14

12

10

. Pompe circuit primaire

Pompe circut zecondaire




Intelligent Energy

energie

Janvier 2008

111 13r1 S ATH 194 21N 230 280 2N 28M 3N

Jours

. 250
225
200
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150
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100

Procuction théarigue

Production garantie contractuele

& Energie mesurée
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Année 2007
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T
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Energie théorigue: Energie garantie cortractuelle - Energie mesurée
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Results 1998

Collector area 246 m?
Annual production 149 744 kWh = 609 kWh/m?

KWh/
day

[ Guaranteed supply
I Real supply

Reference consumption

Real consumption

600

500

400

300

200 -

100

Litres/
day

20 000

10 000

Intelligent Energy E I Europe
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: Europe

litres/day

40 000 800

30 000 J 600

20 000 F { 400

10 000 200
0 [ _ 10

J  F M A M

J

J A S O N D

kWh/day

I Guarantee(kWh/day)
- Conso DHW ref(l/day)

B Solar production (kWh/day)
Conso DHW real (l/day)
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Blidova socialneho byvania
Arcassonne _
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Année 2001

150,00 E000.00

135.00- - 5400 .00

120000 - - 480000

105.00- - 420000
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. Garantie (ki) Production Solaire (Kvhi — Conzo. ECE Ref (1)) — Conzo. ECS réelle (1)
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Europe

semaine du 18/1/2002 au 24/1/2002

250.00 TO00.00
595 - - BS00.00
- 5550.00
20000 -
= 520000
1¥5.00-
- 455000
150,00 -
Ta: -3ao000
g 125.00- T
- = 325000 ¢
100,00 -
- 2500.00
DG 950,00
5000 -  1300.00
25.00- - BS0.00
Q.00 i 0.00
1801 /2002 19001 £2002 2000 r2002 29001 2002 2200 12002 23001 r2002 2401 f2002
Diagramme Conzommations et Energies
Energie Salaire . Energie Appoirt — Conzommation ECS
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Decembre 2001

B 3 e K e K e K e e e e e e e e e i e e e e e s e 000, o0
360.00 A 7200.00
32000 3 I E400.00
Consgmmatiog mhﬁ.-'enne ! I l !
80 001 - L Corisarmstian B8 (Eieithee -
< IR RUNNN =
= 240.00- - 480000 o+
2 O ) L s
£ 200.00- 400000 2,
g o]
o
120,00 - : I I = 240000
a0.00- ' + 180000
40.00- - Production solsics garantie — 500,00

O e e et i R st el i i i it g et e o e T 0.00
1."12 3."12 5."12 Tﬂz 9."12 12 1312 1512 17TH2 1912 AL 2312 252 2712 2912 3112

Dizgramme Conzommations et Energies

Energie Salaire . Energie Appoint — Conzommation ECS

ADEME




0,

Training sessions
Solar Thermal applications in Eastern Europe with GSR contracts

Intelligent Energy :' Europe

kWhljour

Juillet 2001
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150.00 5400 00
A 5 AN
16000 Em .\ /, ,\! //- o, \ 4300 00
[ s::urnmat nmnvenne
140.00 E ; ; 420000
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17 I sI7 rir arr- T A3 s AFF A9 20T 2307 257 2T 2 3T

Diagramme Conzommations et Energies

mnolisan

Energie Solaire

. Energie Appoint — Conzommation ECE
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Preddvor - SLOVINSKO
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7 6 5 4 3 2 1
TSA
< O
DHW T TSS
outlet Back-up
storage < A A
) o Solar
1600 lit. - collectors
- 114 m?
CP2
District U
heating I
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storage
. ) 6000 it. e
] '
TSC +
E y Drain back
tank
CP1
: Solar
| collectors IRR
@ 29 --.\.Q\
Solar
storage
800 lit.
Y
< y
EAST-GSR

tecsol

T B P SLO: Preddvor Elderly House
Drain back *@l S h%\\_ . y . )
tank DHW solar system layout + monitoring implementation
105, av. A. Kastler - F 66000 PERPIGNAN [ "ORMAT N° CODE N° DESSIN REV
tel: +33 (0)468 68 16 40
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Sanatorium Wlokniarz
(Busko-Zdroj - PL)

T T 1 l i.-l"
; 1“'-'rr‘|"rx“"rf i 'I
1T T T




8 6 5 4 3 2 1
Solar collectors (roof)
485 m?
TSS
2ol TSA
outlet A
%S ~ = IRR
| R
[
]
To Gas TsC ﬁ
boiler Solar collectors
/ 2 Back-up Solar -t O Ve (ground)
I 82 m?
l | tanks storage i CP1
5x1m3
TRC -
A
— L_CP2
O_,I
TEF
C1
Steel DN 80 DN 65
@
Cold
Water
inlet
t I EAST-GSR
\“%‘sr&\ PL: Wiokniarz Sanatorium
DHW solar system layout + monitoring implementation
105, av. A. Kastler - F 66000 PERPIGNAN | "ORMAT] N* CODE N° DESSIN REV
Tel: +33 (0)468 68 16 40
fax: +33 (0)468 68 16 41 ECHELLE 1:10 | 15/05/2007  [FEUILLE 1/1
8 6 5 4 3 | 2 | 1




Eal TView - Projets_TBox.tvp
View Tools Help

Aavdid»» @aa O

i WILOKNISRZ-PL [
1 000 500 — — 100 — 10 — 100 — 100
520 450 ] Serie Dezcription [ o3 L of [ og
060 -} 4gn 3 RTU.TSC Temp. medium na wilciu 2 kolektordw [ o6 [ [ o6
gag] 470 IFl'!'IL!'I TF!C Iemp. medlumlna wejloi do kolekltorow [ 54 = [ gy
AL Fas | Emp oy T A IR 2 ST Rl 2
o RTL.TS5A Temp, wody na wyi;ciu ze zhiormika 52 22 B
500 5F RTLH.TEF Temp. wody na wejlciu do wymiennika 522 g - 90
850 4 AT Przephs Frzepfum chwmilomy |- &8 = |- 88
250 430 RTU1.Maslonecznienie Masonecznienie |- 86 | - &6
840 420 Wiokmiarz-PL.P2 FPompa 2 [ 54 = [ g
az0} i [ a2 = B
200} 0 [ a0 = [ a0
780} L 75 L 78 = [ 78
760 L 75 - 75 5 76
740 [ 74 [ 74 5 [ 74
720 [ 72 [ 72 = o
700} L 70 - 70 E [ 70
&80} L 55 L &8 = L &2
650 L 55 5 L 55
640 [ 54 B [ 54 [ 54
&20} L 52 E B [ a2
= o0 [ 50 - [ 50 [ &0
o sgod — L =5 . L =2 [ ==
I = £ —_ — B I —_
2 =0 B 2= = e = |ss 2
= o ) @@ L
e -S4 5 E 5 5 5oy
S = sz B a Ls2 B Esz B
£ s = [0 — = Lso =~ [Esn =
o G Fe B bef bef tal baf
w W S = 5 2 Y BB S
2 s S 44 & = sk bk EuE
5 420 = = 42 [ 42 B
T 400 [ 40 40 [ 40 [ 4p
280} = 38 = [ 23 [ 28
360} L 35 36 2 [ 35 [ 28
3404 [ 34 34 z [ 34 [ 34
3204 [ 32 3z = B [ 32
300} [ 20 [ 30 = [ 30 [ 30
280} = L o8 [ 22 [ 26
260} = [ 26 [ 25 [ 25
2404 24 24 4 [ 24 [ 24
220 . E2 =z 2 [
200} [ 20 [ 20 [ 20 [ 20
180-] =i 18 [ 12 L 1o
160 ks - 16 - 15 L 15
140 | E b 14 14 [ 14
1204 ! e “F = En E 12 3 L 12 [ 12
100 [ y | Z Fio - 10 10 L 10
a0} e = B 2 = [ a2
&0} i -5 -5 - -5
20} 0 = = B 4 £ [ 4
= AT Y 17
0 0 . - . - . - . - . - i - = = Co =
24/02/2008 24/02/2008 24/02:2008 24/02/2008 2EM2/2008 25/02/2008
Termine

e e E =l o e |-i£|Eo‘|teder... | | £33 8L PilotD... I'. [ Microsoft.... | 33RE: Telem... | 1 Wiokniarz-... | [EPL-wiomia... [_E—‘ C@@ 19:57




Training sessions
Solar Thermal applications in Eastern Europe with GSR contracts

Intelligent Energy E | Europe

ADEME




o ) Intelligent Energy | | : | Europe
Training sessions '

Solar Thermal applications in Eastern Europe with GSR contracts

Navrh
decentralizovaného
zberného systému e

mEF

ADEME




. . . Intelligent Energy | :
T Training sessions —
)

\ Solar Thermal applications in Eastern Europe with GSR contracts

ADEME




Intelligent Energy

| Europe

Training sessions

\ Solar Thermal applications in Eastern Europe with GSR contracts

i

N
T

] ",* ] "f?’.

llll\l\\\\‘l!l\\\\\.\\\\\\\.\\

PO wy ]

ADEME




¥
|

oo . Intelligent Energy
Training sessions

Solar Thermal applications in Eastern Europe with GSR contracts

-

v Hote
Perpignan

Europe

ADEME



Training sessions
Solar Thermal applications in Eastern Europe with GSR contracts

n.v Barcelor




