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Temperature distribution inside external vertical wall at averaged day in
January June

Temperature distibution n the wall every 4 hours - January

Temperature distribution in the wall very 4 hours - June

7o
/4

Temperature (C)

Thermal and physical parameters of wall layers "

Layer Thickness Specific Density Thermal
heat conductivit

& [m] clki/kgkl  plkg/m?] A W/m K]
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Averaged heat transfer coefficients for different elements of a
building envelope in the EU countries

2005 - U [W/(m’K)] 2030 - U [W/(m*K)]
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Windows 275 14
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Monthly heating/cooling energy demand

and energy losses/gains through envelope of south rooms, A= 16 m?> V=48 m*
with vertical external walls and big windows (2 x 2 m?)

(L7 Iy 1 i v v VI Vil il IX X XI Xil Year Q, VYear Q.
Qu/c -637,41 -276,77 890 360,68 642,61 701,58 79566 821,12 55898 18855 -331,92 -638,09 -1884,19 4078,08
Quai -63,90 -52,19 -4596 -23,18 -432 3,66 889 7,42 527 2609 -4412 -57,26 -322,29 19,97

Qin -404,82 -78,06 189,8 46861 691,44 716,68 79323 826,62 606,62 300,06 -169,71 -432,97 -1085,56 4593,06

Monthly heating/cooling energy demand
and energy losses/gains through envelope of south rooms, A= 16 m?> V=48 m*
with vertical external walls and small windows (1 x 1 m?)

ML i It i1 v v Vi Vil vill X X Xi Xil Year Q, YearQ,
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Diversification of thermal solar systems
Solar combi systems - space heating & DHW
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* The intermittent nature of solar radiation and its periodical availability
means that storage of solar energy is necessary.

* There are significant daily and especially yearly variations of solar
irradiance.

* Most energy needs and especially heating needs are also time dependent.

* Storage is crucial for efficient operation of different types of solar thermal
systems, especially for space heating.
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Standard solar DHW heating system
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The general energy balance of storage
Q, - useful heat rate, W
Q, — heat loss rate, W
Q;, — heat demand, W
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Standard solar COMBI system for DHW and space heating
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Solar combi systems - space heating & DHW

Solar hybrid systems
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Domestic Hot Water (DHW) + space heating
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Printscreen from software visualizing operation of a solar heating system cooperating
with a ground heat pump in January in a single family house, in Warsaw
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Solar combi systems - space heating & DHW
Solar hybrid systems
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Solar combi systems - space heating & DHW
Solar hybrid systems
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Short term storage + seasonal storage
HYBRID ACTIVE STORAGE
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Conceptual diagram of a solar heating system with a seasonal ground heat
storage and a heat pump
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1 solar collector 5  space heating system
2 circulation pump 6  heat exchangers
3  storage tank with heat exchanger 7  hot tap water system
4 Peak conventional heater, e.g. boiler 8  heat pump
9  ground heat exchanger
the EU RTD Framework Programme ESF provides the COST Office T
through an EC contract Ao
European Cooperation in the field of Scientific and Technical Research I
—— I e O

Www.cost.esf.org

Building Integration of Solar Thermal Systems — TU1205 - BISTS

Solar combi systems - space heating & DHW + storage

Neckarslum, Germany, CSHPSS, 1999, solar collectors— 5044 m?2,
63400 m3 ground storage, annual energy consumption 1,7 GWh

Ref. AAE — Intec Austria - Werner Weiss
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