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Installationer genomforda och planerade

Sporthallen april 2018
Brandkéren april 2018
Solviksskolan februari 2019
Kyrkskolan- paborjat
Angsgérden 2019

Gonais forskola 2019

LSS boende i Marnis, 2019
Tjadern, 2019

fortsdttning foljer

Ludvika forsamling —forsamlingsgarden, Okt 2018
ABB 2019

Smedjebacken och Fagersta

Flera foljer efter

Planeras En gemensam webbsida for att folja alla
installationer och hur mycket de producerar







Fossiliri odrift



https://www.svtplay.se/video/21083156/nedslackt-
land/nedslackt-land-sasong-1-borjan-pa-krisen?start=auto



https://www.svtplay.se/video/21083156/nedslackt-land/nedslackt-land-sasong-1-borjan-pa-krisen?start=auto
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Location

- Ludvika (middle of Sweden)
- Demo case, Sunnansjo

Borlange
Sunnans;jo, Ludvika

— Stockholm



Three apartment blocks in Ludvika

General Information e

Year of construction 1970(A&B),1973(C)
Floors 3
Apartments 53 (A+B+C)

Mostly 1-2 bedrooms

Housing form Rental property
Rent includes heating
and DHW but not

household electricity
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Facade surface gross 2146 m?
area

Roof surface gross area 1750 m?
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Gross floor area 4488 m? 7 y e e

Energy consumption 165 kWh/m? year | ‘ : - i, ol




The apartment blocks today

Current yearly energy consumption

Heating 560 MWh biofuel
(paid by LudvikaHem) and 40 MWh oil
Electricity for apartments 100 MWh

(paid directly by tenants to utility)

Electricity for systems 43 MWh)

(paid by LudvikaHem)

Total electricity 143 MWh

Total energy consumption 743 MWh

* HVAC

H. Radiators with original ”1-pipe system”, biofuel boiler using
wood pellets and oil boiler.

* Mechanical exhaust air without heat recovery
* NOAC



Bought energy (2015)
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EnergyMatching renovation

Roof BIPV

HVAC system — exhaust air heat pumps in each building + DHW stores
Upgrade of control ystem

Construction permit required for the conversion of the heating systems

DC-grid between buildings

“grey” area in Swedish law — Ferroamp interpret law as allowing DC-grid between buildings on same

property (the case here)
- Already done without problems in another demo in Sweden




Other renovation measures at same time

- Conversion of the heat distribution system from one-pipe to two-pipe
system

Replacing radiators with preheating of outdoor air (ventilation radiators)
Increase the insulation in the attic
Replacement of all windows (triple glazed instead of double glazed)

Probable replacement of poorly insulated wall sections (including
windows) in stairwells and living rooms of some flats

Easiest to replace whole wall section as window frame is structural
element

Building permit for change of the facade




Proposed HVAC system
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Swedish Demo Case, Sunnansjo Ludvika

- Nibe Heatpump 1355-45kW
- Solar Energy 60kW (PV, roof and fasade)
- Heatpump 1,5-20kW (input power)
- Heat Boiler 0-12kW (input power)
- Building electricity 0-28kW
- Ferroamp system
- New chipboiler 250kW
- Change heat distribution system (2-pipe system)

- Internal water storage 3,5m?3



In this document the capacity suggested by the tool is
shown, the tool puts the modules in a meaningful way only if
there is a shadowing object nearby, otherwise the modules
are scattered in a completely random way. For this reason
the result of the optimization should be interpreted.

It follows the result of the optimization “as it is”:

The interpretation is as follows:

The software suggests a large capacity on the south sloping
part of the roof, and two smaller installation on the south
facade and the west slope of the roof. In the two roofs it
does not show any preference for the pattern of installation,
in fact the modules are randomly scattered, the tool however
shows that the east sloping part of the roof should be
avoided.

On the facades the tool avoids the lower parts of the facades
and especially the lower part of the East building and the
bottom-right corner of the West building.



installed capacity [kWp]
installed area[m?]
capacity of electric storage [Wh]
system cost [€]
expected NPV [€]
expected payback time
expected self-consumed-LCOE [€/kWh]
self-consumption [%]
self-production [%)]
annual cumulative production[kWh]
annual cumulative balance production/consumption
specific emissions of the whole produced electricity [kg CO2-eq/MWh]
specific emission of self-consumed electricity only [kg CO2-eq/MWh]

value of the fitness function

70,34639
404,2896
401
95671,09
40,71445
15 years 0 months 0 days

0,173118
0,809887
0,220885
57523,25
0,272436
246,71
288,68

115588,7



Task 4.1 SE demo — Duration curves

o]
o

Simulated duration curve Building C

Only building C with TRNSYS, Borlange

weather, 69 kW peak space heating load 70 158 MWh/yr

Building C is 40% of total Atemp 5;0

Total 172 kW peak space heat load Fj;‘z

AirSite SimU|ati0n bu”ding C’ 58 kW ’ 0 1000 2000 3000 4000 5000 6000 7000 8000
peak load (incl. DHW), 151 MWh Time (]

space heat, 50 MWh DHW
70% energy supply, 31% peak load



Task 4.1 SE demo — energy savings

Jan Fe
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- Includes flat as well as heat pump and
operational electricity

- PV electricity used on site taken away
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Month

50% Pellets reduction (551 -> 276 MWh)
4% Net electricity reduction (170 —> 163 MWh)
38% bought energy reduction

Electricity consumption before renovation

B Electricity consumption after renovation
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Task 4.1 Swedish demo — first results

- PV modules assumed to be on roofs of buildings A & B
- 74 kWp (453 m?)

- Includes flat as well as heat pump and operational electricity
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Task 4.1 Swedish demo — next steps

- Model the exact heat pump and ventilation units
» Couple building and HVAC models

- Add the PV system as designed by WP2 tool

- Size the hot water stores for extra PV storage

- Later on, the model will be used for developing the control of the
system



Ventilation system



Fresh air radiator
[Tilluftsradiator

AIR med en Purmo radiator forvarmer uteluften till
rumstemperatur och slapper in den i rummet som en luftrida
framfor fonstret, vilket gor att lufthastigheten i vistelsezonen
blir Iag och inget kallras uppkommer.
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