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Case study buildings

• Office building in Trondheim
• Heated area: 16 200m2

• Energy aim is 85 kWh/m2a
• Office building in Stavanger

• Heated area: 19 623 m2

• Energy aim is 127 kWh/m2a
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Measuring energy use for hydronic systems

• Measurement of energy use of 
hydronic systems (water-based) can 
be challenging

• Measurement of heating energy
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Performance estimation of 
complex system
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Performance estimation of complex system

• Sensors on the evaporator 
seems to include free-cooling

• Temperature difference on 
the condenser were very low 

• Fused estimation fits better 
to thermodynamic theory

• Fused estimation was used 
for further assessment
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Energy measurement with different 
platforms

• 74 energy 
measurers

• 66 measurers for 
electricity 

• 8 measurers for 
heating and cooling

• Two measurers 
from energy 
supplier

• Trondheim Energy 
District heating –
TEV

• Energy Savings 
Company Entro -
ESC 

ESC
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Energy measurement with different platforms

Some of measurement data were lost in data transmission 
at Energy Savings Company

District heating 
company (TEV)
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Occupant influence on total energy use
Electricity

Number of occupants
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Specific electricity use for fans

• Office building in Trondheim
• Specific electricity use for 

fans per occupant was about 
375 kWh

• Office building in Stavanger 
• Specific electricity use for 

fans per occupant was about 
189 kWh
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What can we learn from case study buildings?

• Detailed documentation is necessary to 
understand all energy use in building

• The building ownership defines
motivation factor for good energy 
monitoring

• Monitoring platform defines quality and 
possibility for energy measurement

• Reliable measurements are necessary to 
better estimate and increase awareness of 
the building energy use
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Thanks for your attention!

Natasa Nord
natasa.nord@ntnu.no


