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m SWI M M I N G POO L SYSTE M = Development Cooperation

The energy demand of an outdoor pool iIs mostly
iInfluenced by the water temperature.

The largest losses are the surface of the pools.

That is the reason why the size of the absorber area
IS given as a proportion of the total water surface
area.

As a rule of thumb, this should be between 80 and
100% of the pool area for weather conditions in
central Europe.
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gy 1hermosyphon Systems for Hot Water Prepabatiomtomion

Direct system, horizontal storage tank
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Water conditions suitable
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Description Maximum Recommended Level
Ph 6.5-8.5

TDS 600 mg/l

Total Hardness 200 maq/l
Chlorides 300 mg/l
Magnesium 10 maq/l

Calcium 12 maq/l

Sodium 150 maql/l

Iron 1 mql/l

Source: Solar Edwards, Australia
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Domestic Hot Water System
Austrian

m Wlth Forced CerUIatlon =DevelopmentC00peration
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Domestic Hot Water System
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=== with Forced Circulation = Development Cooperation
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HYDRAULIC SCHEME OF A
N SOLAR HOT WATER SYSTEM
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@ circulation pump
(2) gravity brake

@ lock valve
@ thermometer and pressure gauge

(5) pressure relief valve
@ escape valve
@ thetmometer

expangon tank
@ fill and empty valve
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[KWh/m?] Solar-Radiation

9,0

8,1 —
7,2 —
6,3 —

54 —

Ty

3,6 —

2,7 —

1,8 —

0,9 —

0’0 I | I | | I | | | | |
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov  Dec Jan

Total: 1126.91kWh/m?

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by
Austrian

— Development Cooperation

e Solar Combisystems
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Excess irradiation
Usable solar energy
= eference consumption
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Space Heating

Flow temperature: 30 - 50 T
Return temperature: 20 - 40 C

Demand:
* IS not always corresponding to the solar
Irradiation

e varies in dependence of ambient temperature,
passive solar gains and the internal gains of the
building

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by
Austrian

m So I a r Co m b i SYSte m S — Development Cooperation

System using the thermal mass of the building to st ore the heat

ENERGY SUPPLY TRANSFER, STORAGE, CONTROL AND DISTRIB UTION LOAD

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by
Austrian
== Development Cooperation

= Solar Combisystems
Using the space heating store to store the heat
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ENERGY SUPPLY TRANSFER, STORAGE, CONTROL AND DISTRIB UTION
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= Multi Family Houses Market Penetration
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Development of System Concepts

1t Generation - Solar Plant Concepts for MFH
(Concept for a small number of flats)
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o) Development of System Concepts

2"d Generation - Solar Plant Concepts for MFH

Energy store (buffer)
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Heat distribution via 2-pipe network
Domestic hot water preparation via decentralised storage tanks
Preferred concept for row houses (low energy density)
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“» Heat distribution via a 2-pipe network
<+ Decentralised instant hot water preparation
%+ Concept for ,high energy density) MFH
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Compact Heat Distribution Units
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1
Warmwasser 45C <+—P<

1

Kaltwasser 10C

17 1
NetzRL 20 - 40C <D<+ }g D<t— 25 . 40C Heizung RL
1

1
NetzVL 65T »—P< {>1<l—> 65C Heizung VL

1 Absperrventil 6 Differenzdruckregler

2 Ruckschlagklappe 7 Zahlerpassstiick

3 Sicherheitsventil 8 Zonenventil

4 Durchflussgesteuerter 9 Passstick Kaltwasser
Temperaturregler 10 Zirkulationsbriicke

5 Rucklauftemperaturbegrenzer
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Return flow nearly constant at 30C
Ideal conditions for solar thermal systems
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+»» Distribution losses minimized

<+ Provides in all cases integration into the space

heating system
<+ No problems concerning legionnaires disease

<+ Easy counting of delivered energy for each flat

due to integrated heat meters

«» Prefabricated heat transfer stations reduce the

labour cost, easy and faultless installation
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Dimensioning of Collector area and Storage

Volume

Dimensioning:
Cost/Performance
Optimum

Solar Solar
Fraction Fraction

Total Heat Hot Water
Demand Demand

[%] [%]

15-20 50 - 60

Collector Storage
area volume

[m2 per [Litre / m2
Person] collector area]

0,9-1,4

1,8-2,2
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System Monitoring
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Flow and return temperatures of 7 multi family hous es
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Low return temperatures of 30T are necessary for a
optimised operation of solar thermal systems
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System Efficiency —
Annual system utilization Austrian
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Ecellent system utilization between 80 and 90% are  possible
with 2-pipe networks!
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Solar Heating Systems for Houses

A DERIGHN HANDEODK FOR 50LAR COMBISYSTEMS,

More Information:
The book:

Solar Heating Systems for
Houses

A Design Handbook for
Solar Combisystems
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This Design handbook is available for € 29,29,80 at
www.aee.at
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Local District Heating - Steinfurt-Borghorst, Germany

Source: ITW, University Stuttgart
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s Local District Heating with Seasonal Storage

Hydraulische Weiche
oder Pufferspeicher

Heizzentrale —
) Waiarme- ¥l | Warme-
|| libergabe- iibergabe_am
| station station
[ [ me L1EY §
| Kaltwasser
L -_] ...... —T e Kaltwasser
= Warmeverteilnetz
Warmeulbergabestation mit Solarnetz Warmeulbergabestation mit
direkter Heizungsanbindung indirekter Heizungseinbindung
und Trinkwasserbereitung und Trinkwasserbereitung
im DurchfluBprinzip mit Speicherladesystem

Langzeit-
Warmespeicher

Source: ITW, University Stuttgart
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Seasonal Heat Storages

Heil3wasser-Warmespeicher

Kies-Wasser-Warmespeicher

Aquifer-Warmespeicher
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District Heating — 3MW 4, AEVG, Graz,Austriaprion
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= Solar District Heating — Marstal, DK —23-M¥fgaio
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