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Multi-family buildings with supply of surrounding buildings
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Characteristics of the two houses

Parameter House 1 W\ /
Heating demand (kWh/m#/a) * 15,58 N \ G

Primary energy dem. (kWh/m#/a) * 8,40 ﬂeﬁ ._

Area solar thermal (m2) 100 ‘ R

Solar fraction heat (%) ** 65 “
Photovoltaik power (kWp) 29,6 . \ 5

Solar fraction electricity (%) ** 77 o

* From EnEV energy certificate; ** Simulations for 6 flats variant = 7 realised ‘j@L— §L

. . ' \ P -
Further hlgh“ghtS /\ : (c)Ope;\S\!(QéiMapandwnmnulors r\k
 Passive floor cooling through geothermal pipes (nghaeat pump) O e O e e

» Surplus heat is transferred to neighbouring buildings (hot water)

« No own electricity connection (sub-grid) — Surplus used by office building
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Resident structure: Rental model (10.50 €/m? flat rate):

* 34 residents (incl. 7 children) * Initially difficult to understand

* Predominantly 30 - 49 year olds * Disadvantageous in rental portals

e High level of education e Current: residents mostly satisfied

* Income > 2,500 € * Main advantage: comfort
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Rental model, 10.50 €/m?;

* Living
. iour?
* Electricity Behaviour:
* Heating
e Cooling
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— Temperature — relative humidity— CO,-Content

« High room temperatures compared to planning and energy
certificate (assumption 19 °C)

* Problem with heating control + user behaviour (window tilted at night & floor heating on)
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Consumption according
to time of day * e
50% -
60%
Data: 12/2019 — 11/2020 ol +
50% - 40%
35% 41
40% -+ 30%
30% 1  Individually very different
20% 1 behaviour
10% 1 « “Night owls" with low morning
0% | share - little PV use
a b c e a b c d e f
g g  Ideal: high morning and low night
M night share ® morning share Share

*according to: J. Weniger et al: Dezentrale Solarstromspeicher fir die Energiewende
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And what lessons can now be learned from the monitoring?
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Heat storage
o House 2
BoXNpr T T T T ] o Large AT in storage >
— & ‘ | top good stratification

* 34 of reservoir volume ST
- 4 — 5 mon/year unused

 Retention time: ~ 1 week

height in storage

o= [Ri— U, gy Recommendations:
g 2 2 8 & 3 3 3 & &8 - Storage significantly smaller
month/year

[ — e aa— - Caution: Stagnation ST

I
90 8 8 75 70 65 60 55 50 45 40 35 30 25
temperature in layer in °C
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Supply of surrounding buildings
: House 1
Consumption:13 800 kWh & g Consumption:12 200 kWh
' 4 Surplus: 7 100 kWh N 4 Surplus: 8 800 kWh
From Grid: 3200 kWh = " From Grid: 2400 kWh
Consumption:42 900 kWh ) S : ’ Consumption:44 200 kWh
it Surplus: 29200 kWh vee® ” i Surplus: 29400 kWh
% Demand: 22000kWh - ¥ Demand: 22700kWh
Surrounding buildings ‘ ud Surrounding buildings
. . ‘
M, PERETER SEe0uk: ' & Potential: 15900 kWh
%?
) & From Grid: 5600kWh
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Summary results

v Concept with flat rent works

Technically, there is room for improvement:
« Smaller heat storage and smaller battery

» Transferring surpluses (heat and electricity) into the
local heating network

« More smart communication between the buildings
» Alternative to ST+PV - HP+PV ?

= Does the concept also work in another location?
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Renewable energy sources
- Solar thermal energy S Ao
« Geothermal energy WechesleY | s

* Lake thermal energy Room A S —
« Mine water geothermal energy > | e ot

Assessmant of ambient oop-coupled GSHP and WWHP systems in a cold-climate
nstie -aw-a-m ial development (324)
Monica Bronds . Usame Saha, AAin Feng
Oﬂlmhalbnd NMMWWG{MMWWW!
Methel Yetayo, Raviam £ Badvan, Canstome Haghind Stignev, Moncs Asef, 0% Gustafssan

Potential analyses :zf{“f:t“&w”?: e
- Potentials of renewable energies O A 1 e S Py 8
» Development of district/ quarter
concepts

leinrich-Albrecht-Straie +!
Fouling/ Scaling ' i
« Optimisation of plate heat exchangers |
* |In-situ tests with mobile test stand e
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Use of industrial waste heat
* Heat integration
» Use e.g. for O, generation

___— Heat Exchanger/Capacitor

Probe head with film task

Adsorption chiller
« Comparison Sorbent
* weighing accumulations in the
nano-gram range
« 20-1650 °C, 200 bar

«— Earth

Borehole cementing

Tube

Gas phase adsorption

« Comparison of storage materials for
gas storage (e.g. H,)

« Carbon capture

Falling film

Upflowing steam

Heat pipe/ phase change sondes
« Use of natural refrigerants “~ -
« Integration of structured surfaces

Liquid sump
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