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Availability of solar energy
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Monthly solar irradiation on horizontal surface
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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 distibution n the wall every 4 hours - June
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Thermal and physical parameters of wall layers "

ye Thickness Specific Density Thermal
heat conductivit

From 8 [m] c [ki/kgK] p [kg/m3] A [W/m K]

Mineral 0,20 0.70 24 0.038
wool
Brick 0,25 0.84 1600 0.76
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Averaged heat transfer coefficients for different elements of a
building envelope in the EU countries
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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 i mooow v vi Vil viil X X X xi  YearQ, YearQ
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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 small windows (1 x 1 m?)
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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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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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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

Ref. D. Chwieduk. Solar Energy in Buildings”, Elsevier
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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
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Ref. D. Chwieduk. Solar Assisted Heat Pumps in ,,Comprehensive renewable energy”, Elsevier
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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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Ref. D. Chwieduk. Solar Energy in Buildings”, Elsevier
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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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