
URBEROA DEMO SITE San Sebastian, Spain

The Project
Built in 1985, the residential Urberoa district heating network connects 65 buildings 
(570 apartments). The high-temperature (70 - 90 °C) main ring comprises seven 
substations, two of which (Substation 1 and Substation 4) will be retro�tted with 
renewable technologies.

The Challenge
To reduce CO2 and fossil fuel energy consumption through (1) an e�cient match between supply and demand of 
energy and (2) on-site renewable energy generation (solar thermal and heat pumps), (3) minimising project costs 
and payback time.

The Solution
• CHP engine (1000 kWe + 1100 kW)
• Three gas boilers (1 x 1800 kW, 1 x 2000 kW,
  1x 1300 kW)
• Biomass boiler (600 kW)
• Storage tanks (2 x 2500 L + 1 x 1000 L)
• Solar thermal panels (88 m2)
• Decentralised hybrid (47 kW) 
   and electric heat pump (17 kW)

Features
• Renewable energy source
• Optimised control strategy
• Decentralised design

Bene�ts
• Decrease in thermal losses
• Reduced carbon emissions
• Lower energy consumption
• Cost savings

Solar thermal panels
In substation 1, the panels and the heat pump 
are installed in series on the return of the DHW 
(Domestic Hot Water). The panels operate 
when there is solar radiation and the heat 
pump when it is more economical than using 
gas. The thermal energy from both sources is 
stored in two 2500 L tanks.

Decentralised heat pump
As there is a need to increase the ring heat 
transmission to reach the remote areas of the 
complex, it is proposed to install two of the 
THERMOSS technologies at the local 
substations: the air source electric heat pump 
in Substation 4 and the hybrid electric heat 
pump in Substation 1. These will preheat the 
water, increasing the heat exchanger 
e�ciency.

Figure 1: Solar thermal panels and hybrid heat pump

Figure 2: Decentralised heat pump
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Carbon and Energy Savings
 
32 tonnes of CO2 emissions could be annually reduced by installing an Electric Heat Pump and the Hybrid Heat 
Pump in comparison with the current system of the demo site.

Technology Package (TP)

Peak output

Power consumption

Energy saving

Electric Heat Pump

17 kW 

 7 kW (Electricity)

28 %

Hybrid Heat Pump

17 kW + 30kW

 7kW + 34 kW (Electricity + Gas) 

26 %

Substation 1 annual electricity demand

Substation 1 annual gas demand

Substation 4 annual electricity demand

Substation 4 annual gas demand

19.792 kWh

2.297.923 kWh HHV

47.460 kWh

5.510.325 kWh HHV

Solar thermal installation
Number of units: 36

Area of installation: 88 m2

Peak output: 36 x 1.9 kW

224.398 kWh

5,26%

41.496 €

26.053.550 kWh HHV

94,74%

747.153 €

81.111 kWh

2.149.003 kWh HHV

108.780 kWh

5.361.405 kWh HHV

Heat
exchanger

Heat
exchanger


