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SOLPOOL

What is optimal in terms of user
and living environment

Ing. Bronislav Bechnik, Ph.D.

Exclusive responsibility for content of this presentation has the Czech RE Agency, o0.p.s. Given information need not necessarily represent opinions of
European communities. European commission does not overdraw any responsibility for any information herein presented.
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@ Crech RE Agency Content of the presentation

- Project SOLPOOL
- Original idea
- glazed, non-glazed, vacuum

- Comparison from different points of view
- ekonomic, ecologic, energetic

- Other possibilities
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Presenter
Presentation Notes
Jiné možnosti – Karlovy Vary – termální, Oltherm – teplo z kondenzace elektrárny, v létě přebytky, problém získat dlouhodobou smlouvu

Malé bazény – zakrytí hladiny, průhledné zastřešení


ra pro obnoviteing zdroje energie

it i

SOLPOOL - Basic information

PrOJect partners
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[ r::Q'_o'r.‘..'-.': pro obnoviteiné 2droje energie

@ (;.;fgh.__ll’_l;_ﬁggnc;f SOLPOOL - Basic information

Main goal

Increasing utilization of solar thermal systems for
water heating
as for outside
swimming
pools,
replacement of
fossil fuels

Folie 6
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Presenter
Presentation Notes
Je to z pohledu uživatele optimální?

Je to určitě lepší než fosilní paliva, nejsou však jednoznačné ekonomické výhody například oproti TČ, které lze provozovat i v zimě


@ Czech RE Agency SOLPOOL - Basic information

Why solar heating:

« Time coincidence of
— operational season
— period of the sufficient solar radiation

* Relatively little water heating
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Presenter
Presentation Notes
Collector prices (and whole system prices) are relatively stable, some companies still keep the prices of 2007

Prices of heat, gas and electricity grew up about one third at that time


@ Czech RE Agency Solar technique

Glazed, non-glazed, vacuum?
price
efficiency
ecologic impacts
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@ Czech RE Agency Solar technique

Glazed flat collectors
— higher price
— long durability
— higher efficiency at higher temperatures

zaskleny kelektor
glazed collector

©oNo

akhoh=

Glazing frame
Sealing
Glazing
Collector frame
Thermal
insulation

Flat absorber
Heat outlet
Reinforcement
Back wall

1. ram zaskleni

2. téendni

3. zaskleni

4, rém kolektoru

9. tepeina izolaoce
6. plochy abserber
1. odvod tepla

B. vyztuZeni
9. zadnl sténa
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k& agentura pro obnovitelng 2droje enargie

@ Czech RE Agency Solar technique

Non-glazed plastic absorbers

— low price
— resistance against the pool chemistry
— simple installation (self-help?) distribution and
— shorter durability collecting pipes
— lower efficiency T
trubkovy absorber
~

Folie 10
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@ Czech RE Agency Solar technique

Plastic absorbers

o different profiles

 GERA bew, BOMIN SOLARY Polyaol [EPOM)
@ C) @ @ O OO0 ~ Mmostly tubes
— but also flat

- A e UViltr
- : : : : - — temporary protection

 resistent to chlorine
 resistent to hail
 must be emptied for winter

Folie 11
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Ceska agentura pro obnoviteing zdroje enargie

@ Czech RE Agency Solar technique

EPDM

e 100% resistant to UV
radiation

e no softeners
— long durability

e highly resistant to
chlorine

 resistant to hail
e resistant to frost

Folie 12
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@ Czech RE Agency Solar technique

Vacuum tube collectors
— high price
— for water heating in showers
— excess for pool heating

Intelligent Energy Europe www.solpool.info
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@ Czech RE Agency Glazed, non-glazed, vacuum?

Collector gains since April to September

Energetic gains

600 Rozsah teplot Zisk kolektoru od dubna do zari
pro ohfev bazénu o e T
— 500 ,\ nezaskleny, vliv vétru
£ Temperature range zaskleny selektivni
S 400 - for pool heating e vaKuovy
=
2 .
o 300 - d effect
()
c
% 200 - glazed selective
N
100 - m
energy
gains 0 | w | ' " temperature
20 25 30 35 40 45 teplota[°C]
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@ Czech RE Agency Glazed, non-glazed, vacuum?

Energetic gains

Collector yearly gains
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@ Czech RE Agency Glazed, non-glazed, vacuum?

Gains from the solar radiation

* Influence of the orientation and collector slope

CELOROCNE ALL THE YEAR V SEZONE SEASON
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@ Czech RE Agency Glazed, non-glazed, vacuum?

Expenses and gains

Collector area ::'sg:ﬁ Non-glazed Flat glazed collectors Z:I(I:::tr:rs
2 Lk Nezasklene . . Vakuove
I-:Elleﬂlﬁtl::r:ﬁ I_E;JE {:ﬁ == EEDM Ploche zasklene Kolektory kolektory
m m Fmin S promér Fmin Fra
Iivvesticni |-|-,_"-||.|:_|-1_'-|,[|3|r veetne instalace (v tis. KL na instalacip Investment cost including installation (thousands of CZK install.)
500 100 HAM 1700 1 940 3 raa 3400 4 400 g 000
100 50 2210 3T 4210 aal J80 1 000 1 800
10 20 20 42 47 125 116 160 2410
Jednotkové investicéni naklady (kéim?) Unitinvestment cost (CZK /m2
500 100 1900 2400 2900 F400 REO0 HO00 16 000
100 50 2200 2700 4200 2400 Fanao 11000 18 000
10 20 2800 4200 4700 12500 11600 16000 24 000
Zisk solarni energie v KWh/m? za sezonu (zavisi na stiedni teploté wstupni wody)  Selar energy gains per season
min i35 °C) 1410 370 200
max (25 °C) 340 440 340
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@ Czech RE Agency Glazed, non-glazed, vacuum?

Grant

only for systems being operated all the year
round, it means only glazed or vacuum

Folie 18
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@ Czech RE Agency Impacts on the environment

Traditional sources Renewable sources

mining and transport of raw mining and transport of raw
materials materials

production production =

mining and transport of fuels - - ’

emissions from production i - T —

disposal disposal
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Presenter
Presentation Notes
V každé fázi spotřeba energie a emise

http://upload.wikimedia.org/wikipedia/en/1/19/Grand_Junction_Trip_92007_098.JPG
http://upload.wikimedia.org/wikipedia/en/7/72/Turbine_aalborg.jpg

@ Czech RE Agency

Impacts on the environment

Impacts on the environment

Folie 20

Heating system
Systém ohievu

CO, emissions

Emise CO, v g/kWh

Elektfina Electricity 770
TC vzduch-voda Air-water 151
TC zemé-voda Ground-water 135
TC voda-voda Water-water 118
Propan-butan (LPG)

Zemni plyn Natural gas 356
Topny olej Heat oil 375
Solarni termalni Solar thermal 30
Dfevo Wood 30
c¢erné uhli Black coal 600
hnédé uhli Brown coal 650

Intelligent Energy Europe

www.solpool.info



@ Czech RE Agency Impacts on the environment

Collector recycling

Glazed
can be dismantled to single components and recycled

high return of materials
tank, frame, glass, supporting structure — nearly 100 %
thermal insulation — must be re-melted
corroded parts — lower recycling yield

Non-glazed

cannot be recycled to the same product
burning (emissions)
roads, sporting surfaces

Folie 21 @
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Presenter
Presentation Notes
V každé fázi spotřeba energie a emise


Alternatives of the solar heating

@ Czech RE Agency

Non-glazed absorber on the tilted roof

www.solpool.info
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Presenter
Presentation Notes
 lepení absorberu na krytinu, 

 kotvení pomocí dvojitých pásů


( f-_.Q'r-: tura pro obnoviteing zdroje energie
@ Czech RE Agency Alternatives of the solar heating

Non-glazed absorber on the tilted roof

Folie 23
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Presenter
Presentation Notes
 Standardní střecha 

 na ní namontovaný absorber, vytáhnout obrázky z SOLPOOL_Brochure_11_05_08_BWB.doc, rozbít a použít detaily

 střecha se zvýšenými kontralatěmi

 problém, pokud konstrukce mají různou životnost, jednu je třeba rekonstruovat, druhá se při tom nutně poškodí, zvýšené náklady při rekonstrukci...


@ Czech RE Agency Alternatives of the solar heating

Air collector (roof)

— minimum price
— part of the building structure
— lower efficiency

’00000000E 1
A "\ M it A ! s A )

i
Y i fa W
[ [ [ / I\ FA AN A i
I\ p"’ "\ £ /A F ! “'\ f A /A ."J \ I e ‘
U A T A T A Y A N SN SN \ \_)
\ Y / Vo L Vo Vo \ Vo \ Vo \
L Vo \/ \/ v/ \ [ \ f L \ S \ ] \

Lz
,J_\/

\J&\«;«’ .

X \

[ \':; -:‘a‘ ‘a.i,t’ \y." ‘\II;" '\}‘," ‘a,l;’ \]:-’ \/
N AN AN AN N A NEE

)
AN AR R

Intelligent Energy Europe www.solpool.info

Folie 24 @



Presenter
Presentation Notes
 Standardní střecha 

 na ní namontovaný absorber, vytáhnout obrázky z SOLPOOL_Brochure_11_05_08_BWB.doc, rozbít a použít detaily

 střecha se zvýšenými kontralatěmi

 problém, pokud konstrukce mají různou životnost, jednu je třeba rekonstruovat, druhá se při tom nutně poškodí, zvýšené náklady při rekonstrukci...


Cesl{ hentura pro obnovitelné zdroje energie
@ Czech RE Agency Alternatives of the solar heating

Air collector (roof)

Folie 25
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Presenter
Presentation Notes
Vlevo výměník vzduch-voda

Vpravo prosklená střecha Slunečního penzionu ve Svitavách fungující jako vzduchový kolektor

http://images.google.com/imgres?imgurl=http://www.skleniky.solar-design-studio.cz/foto-skleniky-galerie-2/slunesni-penzion-ve-Svitavach-1.jpg&imgrefurl=http://www.skleniky.solar-design-studio.cz/&usg=__K6yrB971FFjmQP2_BChi-LLntYI=&h=256&w=320&sz=71&hl=cs&start=1&um=1&tbnid=3oMuiV-YoCAOsM:&tbnh=94&tbnw=118&prev=/images%3Fq%3Dsite:www.skleniky.solar-design-studio.cz%2Bslune%25C4%258Dn%25C3%25AD%2Bpenzion%2Bsvitavy%26um%3D1%26hl%3Dcs%26newwindow%3D1
http://images.google.com/imgres?imgurl=http://www.skleniky.solar-design-studio.cz/foto-skleniky-galerie-2/slunesni-penzion-ve-Svitavach-2.jpg&imgrefurl=http://www.skleniky.solar-design-studio.cz/&usg=__RL805C8cMTzxX0pSDIUCe9_ZuKo=&h=240&w=320&sz=62&hl=cs&start=2&um=1&tbnid=09UqjtrPU7NxJM:&tbnh=89&tbnw=118&prev=/images%3Fq%3Dsite:www.skleniky.solar-design-studio.cz%2Bslune%25C4%258Dn%25C3%25AD%2Bpenzion%2Bsvitavy%26um%3D1%26hl%3Dcs%26newwindow%3D1

Ces) gentura pro obnoviteing 2droje enerdie
] f | -

@ Czech RE Agency Impacts on the environment

Recycling at the life end

Glazed
can be dismantled to single materials and recycled
high return of materials
tank, frame, glass, supporting structure — nearly 100 %
thermal insulation — must be re-melted
corroded parts — lower recycling yield
Non-glazed

cannot be recycled to the same product

burning (emissions)
roads, sporting surfaces

Air (roof)
minimal additional load, double material usage

Folie 26
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Presenter
Presentation Notes
V každé fázi spotřeba energie a emise


Alternatives of the solar heating

SPORTS_LAR
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Presenter
Presentation Notes
To už je netradiční řešení – sportovní povrchy fungující jako solární absorber


Cesl{ hentura pro obnovitelné zdroje energie
@ czechREAgency  Alternatives of the solar heating

SPORTS_LAR

Double usage:

e summer - tennis court

« winter — skating ring
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Presenter
Presentation Notes
V zimě lze využít jako kluziště


@ Czech RE Agency Other possibilities of increasing water temperature

Gains from the solar radiation

 Energy absorption in the water

Spectral ASTM G173-03 Referenéni spektrum Reference spectrum

irradiancy
2,00 -

1,75 -
1,50 -
. 1,25 1 | : : : :

1,00 - | § 4 3N\ S ——— R

| | | | | Radlatlon absorbed by

0,75 gV [l B e M e — ey TEyNE Mttt w S—
0,50 | Jf. B USRS SN S S —
0,25 +- o e ' g e

0,00 - : SE—

— =y traterestrial W m-2*nm-1
Global tilt W*m-2*nm-1

e Djrect+circumsolar W*m-2*nm-1
zareni pohlcene vodou

Spektralni irradiance
W/(mZ.nm)

250 500 | 750 1000 1250 1500 1750 2000 2250 2500

Vinova délka (nm)  \Wave length
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Presenter
Presentation Notes
Zachycení kratších vlnových délek – větší hloubka, tmavší stěny bazénu, kalná voda


@ Czech RE Agency Other possibilities of increasing water temperature

Non-traditional methods:

 Incoming water pre-heating in a shallow pool
with black stones

 Dark walls and bottom of the pool

Intelligent Energy Europe www.solpool.info
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Presenter
Presentation Notes
Otázka je například psychické působení tmavých stěn bazénu, možná se však jedná o otázku zvyku


@ Czech RE Agency Other possibilities of increasing water temperature

Covering the pool surface

Impact of covering the

surface
Water Vliv zakryti hladiny
temperature
—_— pribéh ohfevua chladnufi  course of water

. . heating and
vody v bazénu se zakntim coo"ng in the

neho hez zakryti hladiny gﬁffg\g:g:zg

vitsledky laboratomich méfenj ~ covered or not
Results of laboratory measurements

solami Iﬂl'if!ﬂl solar cover
opakni zakryti  compact cover

I]EI Eﬂhﬂfﬁ no cover

Time

Intelligent Energy Europe www.solpool.info
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Presenter
Presentation Notes
This should be the first choice, surface foils are relatively cheap, certain question is their durability, respectively total ecological impacts.

A problem of some users (especially big ones) is that the control is manual, automatic systems increase the price.

Lamellas are operated automatically, price of quality lamellas compared with absorbers is, however, high and their durability not sure.


@ Czech RE Agency Other possibilities of increasing water temperature

Other heat sources

- heat of condensation from heating plants
(Oltherm)

- thermal springs (Karlovy Vary)
- pool roofing

Folie 32
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WWW.CZrea.org | -

Czech RE Agency. 0.p.s. 3

Seat:
Televizni 2618, 756 61 Roznov pod Radhostém

Office / branch:
Americka 17, 120 00 Praha 2,
Tel: 222 512 764, Fax: 222 512 774

Questions to the project SOLPOOL: , _—

FOENH bronislav@czrea.orc C i bR
U OU R

Tel: +4 _
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