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RELaTED, REnewable Low TEmperature District %
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» Decentralized Ultra-Low Temperature (ULT) DH networks Dr. Roberto Garay Martinez

. . . ) RELaTED Project Coordinator
* Incorporation of low-grade heat sources with minimal constraints roberto.garay@tecnalia.com
» Reduced operational costs due to fewer heat losses tecnalia I &5kes:...

» Better energy performance of heat generation plants
» Extensive use of de-carbonized energy sources at low marginal costs
 Technology developments in line with the overall concept:
 Building Integrated Low Temperature Solar Thermal Systems (BILTST)
 Triple Function Substations (3FS)
» District Heating connected Reversible Heat Pump (DHRHP)

» Demonstration in four complementary environments in Denmark, Estonia, Serbia and Spain
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Tartuin 80’s

+ Base load from heavy fuel oil fired heat only boiler.

« Coal based local heating in the city centre.

Tartu in 2016

» Base load from biofuel fired CHP plant.

* 95% heat from renewables.

+ Usage of surplus heat from industry — voluntary agreements.

* Integrated heating and cooling.

+ Chosen as a case study of an of well functioning and innovative
District Heating and Cooling (DHC) systems in the EU.

* SmartEnCity project - Towards smart zero CO2 cities across

Europe www.smartencity.eu.

RELaTED project - Renewable Low Tempera

www.relatedproject.eu
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Some figures (2017)
100 000

1687
500 GWh
190 GWh

240 MW
176 km
24,/62, MW
95%

14 MW

3

Inhabitants in Tartu

Buildings connected to DH net
Heat sales annually

Electricity production annually
Peak DH demand

Lenght of DH net

Bio CHP plant capacity

Heat produced by bio/local fuels
Installed cooling capacity

District cooling plant
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RELaTED Interventions

/2. Open DH

stategy

To take the
industrial
residue heat
into DH net,
promote open

Q)H strategy.

/3. Usage of
residue heat

from cooling.
To take the

residue heat from
cooling into DH

%RELQTED

1. LT test area (Tarkon)
Existing temperatures
75/48°C

(105/60 °C during peaks)
Target supply temp 60..65
°C

Dr. Roberto Garay Martinez
RELaTED Project Coordinator
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4. Waste heat )

back to DH net
0,5..1,0 MW waste

heat from sawage of
CHP back to DH by
heat pumps Y,
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Heat Recovery, Various interventions, ~0,5-5 MW

Flue Gas %RELOTED

Dr. Roberto Garay Martinez
RELaTED Project Coordinator
15 ¢_ 480

roberto.garay@tecnalia.com
—
J} ‘ MEMBER OF
- o N = Sp— tecnalla)' e e
g T



mailto:roberto.garay@tecnalia.com

Temperature reductions
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Temperature reductions
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Temperature reductions
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Network temperatures Tarkon Dr. Roberto Garay Martinez
RELaTED Project Coordinator
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2nd Step. Sept 2020
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Temperature reductions

Key Issues

Increase flow in some areas

Replace valves in small share of substations
Supervision of substation parameters for
faulty control
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Substation Configuration & Meters
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Substation regulations & performance.

Compliance with Contracts %RELQTED
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Substation regulations & performance.

Compliance with Contracts %RELQTED
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Substation regulations & performance.

Increased Pressure Loss %RELQTED
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Substation regulations & performance.

Detailed Assessment %RELQTED

Building 11185: ShoppingiCommercial Building

Bulking $0884; A parieert il king Dr. Roberto Garay Martinez
T ! RELaTED Project Coordinator
roberto.garay@tecnalia.com
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ExPOST Identification of capacity to keep service at lower
temperature:

- Exploratory data Analysis & Pattern Recognition

- Heat Load Modelling

“If the building & user remain constant, substation load should
be equal before and after the temperatura reduction”
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Substation regulations & performance.

Detailed Assessment %RELQTED
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Next Steps

Summer 2021. Further Temperature Reduction %
Extension to full network = RﬁEEgIEaEGZ

Additional heat recovery projects RELaTED Project Coordinator

roberto.garay@tecnalia.com
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Role of Tecnalia tecnalia ) ke,

Project management

Technical Assessment

Engineering design & Assessment (partial)
Data Driven Analysis

Public documents

www.relatedproject.eu

Energy meters in District-Heating Substations for Heat Consumption Characterization and Prediction Using Machine-Learning Techniques,
http://doi.org/10.1088/1755-1315/588/3/032007

RELaTED Project: New Developments on Ultra-Low Temperature District Heating Networks, https://doi.org/10.3390/proceedings2020065008

District Heating De-Carbonisation in Belgrade. Multi-Year transition plan http://doi.org/10.1088/1755-1315/588/5/052034
RELaTED, Decentralized & Renewable Ultra Low Temperature District Heating, Concept Conversion from traditional District Heating,
://doi.org/10.1088/1757-899X/609/5/052004
i nd booster systems for Ultra Low Temperature District Heating, https://doi.org/10.1088/1757-899X/609/5/052008
aray, Energy & economic assessment of fagade-integrated solar thermal systems combined wi
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