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Building Location
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Entré Lindhagen, Kungsholmen, 
Central Stockholm, Sweden    
(LAT 59.337, LON 18.012)



[Entré Lindhagen, Stockholm]

Year (building) [2014]

Net floor area 65,265 m²

System type BTES / DGC 
(Deep Green Cooling, Skanska)

Boreholes 144 x 220 m  (2U)

Monitoring period 5 years

System boundaries Annex 52
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Building Information
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PUMP FAN HEAT 
EXCHANGER

Pictograms by TU Braunschwieg IGS, used with 
permission within the course of IEA HPT Annex 52 

Simplified schematic 
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Simplified schematic – [Borehole System] 
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Simplified schematic – [Hydronic Cooling] 
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Simplified schematic – [Air Cooling] 
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Simplified schematic – [Ambient Air Cooling] 



9

Simplified schematic – [Air Pre-heating] 
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Simplified schematic – [District Heating] 
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System boundaries – [Annex 52]
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Borehole Supply and Return Temperatures
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Building Energy Signature
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Building Energy Needs
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Building Energy Needs

0 %
10 %
20 %
30 %
40 %
50 %
60 %
70 %
80 %
90 %

100 %
Delievered Energy 

Ground cooling Ambient air cooling Ground pre-heating
Ambient air coil pre-heating District heating Heat recovery



17

Building Energy Use
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Building Energy Use
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Building Energy Demands
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Annual SPF0 – [Annex 52]
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Annual SPF5+ – [Annex 52]
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Ground Heat Transfer Rates
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Ground Energy Balance
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• Unique system utilizing direct ground cooling and pre-heating.

• Subjective choice of system boundaries.

• Fan energy consumption divided into electrical energy expended for pre-heating,
ambient-air cooling, heat recovery, cooling, and ventilation processes based on
measured pressure drops.

• Annual SPFC0 between 119 ± 2 and 45 ± 2 and SPFH0 between 102 ± 2 and 136 ± 2.

• Annual SPFC5+ between 15 ± 1 and 20 ± 1 and SPFH5+ between 39 ± 3 and 52 ± 3.

• High SPFs and even higher under peak demands

• SPF0 and SPF5+ mainly differ due to the energy consumption of the distribution system.

• Fan energy for coils and pump energy for cooling distribution among large contributors.

Summary



Questions, Comments?
Thanks for listening! Hao Liu, 

Hongyi Zhang, 

Saqib Javed,
saqib.javed@hvac.lth.se

mailto:saqib.javed@hvac.lth.se
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