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Czech RE Agency, o.p.s.
non-profit organization
renewable energy sources
continuing sustainability
representation of the Czech Republic in the project 

SOLPOOL
no business activities in the field of solar heating
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SOLPOOL  
What is optimal in terms of user

 and living environment
 

Ing. Bronislav Bechník, Ph.D.
Exclusive responsibility for content of this presentation has the Czech RE Agency, o.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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- Project SOLPOOL
- Original idea

- glazed, non-glazed, vacuum
- Comparison from different points of view

- ekonomic, ecologic, energetic

- Other possibilities

Content of the presentation

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
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SOLPOOL –
 

Basic information

Project partners:
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Main goal
Increasing utilization of solar thermal systems for
water heating
as for outside
swimming
pools,
replacement of
fossil fuels

SOLPOOL –
 

Basic information

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
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Why solar heating:
• Time coincidence of

– operational season
– period of the sufficient solar radiation

• Relatively little
 

water heating

SOLPOOL –
 

Basic information

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
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Solar technique

Glazed, non-glazed, vacuum?
price
efficiency
ecologic impacts

glazed collector

non-glazed absorber
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Solar technique

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

glazed collector

1.

 

Glazing frame
2.

 

Sealing
3.

 

Glazing
4.

 

Collector frame
5.

 

Thermal 
insulation

6.

 

Flat absorber
7.

 

Heat outlet
8.

 

Reinforcement
9.

 

Back wall
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Solar technique

Non-glazed plastic absorbers
– low price
– resistance against the pool chemistry
– simple installation (self-help?)
– shorter durability
– lower efficiency tube absorber

distribution and 
collecting pipes

tube with socket
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Plastic absorbers
• different profiles

– mostly tubes
– but also flat

• UV filtr
– temporary protection

• resistent
 

to chlorine
• resistent

 
to hail 

• must be emptied for winter

Solar technique
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I am 24 years old

EPDM
• 100% resistant to UV 

radiation
• no softeners

– long durability
• highly resistant to 

chlorine
• resistant to hail
• resistant to frost

Solar technique
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Solar technique

Vacuum tube collectors
– high price
– for water heating in showers
– excess for pool heating
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Rozsah teplot 
pro ohřev bazénu

Glazed, non-glazed, vacuum?

nezasklený, vliv větru
zasklený selektivní
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for pool heating
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Energetic gains

0

20

40

60

80

100

120

140

1 2 3 4 5 6 7 8 9 10 11 12

C
ol

le
ct

or
 g

ai
ns

 [k
W

h/
m2 ]

non-glazed, wind effect

glazed selective

Collector yearly gains

month

Glazed, non-glazed, vacuum?



www.solpool.info Folie 16

Gains from the solar radiation
• Influence of the orientation and collector slope

Glazed, non-glazed, vacuum?

WEST EAST

ALL THE YEAR SEASON



www.solpool.info Folie 17

Expenses and gains

Glazed, non-glazed, vacuum?

Collector area
Piping 
length Non-glazed Flat glazed collectors Vacuum 

collectors

Investment cost including installation (thousands of CZK install.)

Unit investment cost (CZK /m2

Solar energy gains per season
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Grant
only for systems being operated all the year 

round, it means only glazed or vacuum

Glazed, non-glazed, vacuum?
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Traditional sources
mining and transport of raw 

materials
production
mining and transport of fuels
emissions from production
disposal

Impacts on the environment

Renewable sources
mining and transport of raw      

materials
production
-
-
disposal

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
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Impacts on the environment

Impacts on the environment

Heating system CO2 emissions

Electricity
Air-water

Ground-water
Water-water

Natural gas
Heat oil

Solar thermal
Wood

Black coal
Brown coal
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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

Impacts on the environment

Presenter
Presentation Notes
V každé fázi spotřeba energie a emise
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Alternatives of the solar heating

Non-glazed absorber on the tilted roof

Presenter
Presentation Notes
 lepení absorberu na krytinu, 
 kotvení pomocí dvojitých pásů
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Non-glazed absorber on the tilted roof

Alternatives of the solar heating

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...
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Air collector (roof)
– minimum price
– part of the building structure
– lower efficiency

Alternatives of the solar heating

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...
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Air collector (roof)

Alternatives of the solar heating

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
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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

Impacts on the environment

Presenter
Presentation Notes
V každé fázi spotřeba energie a emise
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Alternatives of the solar heating

Presenter
Presentation Notes
To už je netradiční řešení – sportovní povrchy fungující jako solární absorber
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Double usage:
• summer –

 
tennis court

• winter –
 

skating ring

Alternatives of the solar heating

Presenter
Presentation Notes
V zimě lze využít jako kluziště
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Gains from the solar radiation
• Energy absorption in the water

Other possibilities of increasing water temperature

Reference spectrum

Wave length

Spectral 
irradiancy

Radiation absorbed by 
water

Presenter
Presentation Notes
Zachycení kratších vlnových délek – větší hloubka, tmavší stěny bazénu, kalná voda
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Non-traditional methods:
• Incoming water pre-heating in a shallow pool

 with black stones
• Dark walls and bottom of the pool

Other possibilities of increasing water temperature

Presenter
Presentation Notes
Otázka je například psychické působení tmavých stěn bazénu, možná se však jedná o otázku zvyku
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Covering the pool surface

Other possibilities of increasing water temperature

Impact of covering the 
surface

Time

Water 
temperature

Results of laboratory measurements

solar cover
compact cover
no cover

Course of  water 
heating and 
cooling in the 
pool with its 
surface being 
covered or not

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.
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Other heat sources
-

 
heat of condensation from heating plants

 (Oltherm)
-

 
thermal springs (Karlovy

 
Vary)

-
 

pool roofing
-

 
...

Other possibilities of increasing water temperature
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Czech RE Agency, o.p.s.

Seat:
Televizní

 

2618, 756 61 Rožnov pod Radhoštěm

Office / branch: 
Americká

 

17, 120 00 Praha 2,
Tel: 222 512 764, Fax: 222 512 774

Questions to the project SOLPOOL:
E-mail: bronislav@czrea.org
Tel: +420 602 771 371

mailto:bronislav@czrea.org
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