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Benefit for DH load management

 Aviod to install expensive peak load boilers

 Improve unit partial load performance

 Imcrease system redundancy and resilience

 Improve system flexibility to integrate intermittent renewable power 
production



Content of the analysis

 Control the heat supply to each room and make the total heating load below
a certain therehold value

 The heat load control follows the fairness and quality of service principle

 The office buildings were built in 1979 – 1998*, with 3 different thermal
masses and time constants

 Each building includes 6 rooms at different positions

 The analysis is simplified: 
- Ideal heater in each room
- The control of room heat supply is not considered
- Spatial differences between the controlled rooms are not considered. 

* Sbi 2012:01 Danish building typologies



Selection of building construction

Thermal mass
dynamic effects



Building thermal properties calculation

EN ISO 13789



Building simulation model
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2-Node approach, Toke



Load control strategy
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- Htotal_low , Htotal , Htotal_high : Total heating load corresponding to low/medium/ and high set-point 
temperature (Tsetpoint_low , Tsetpoint , Tsetpoint_high)

- Htotal_ref: Reference total heating load (daily average temperature)
- Htotal_actual : Actual total heating load after load management
- Ta,i(load_shift) : For room which participated the load management



Time constant calculation

Static calculation

Dynamic calculation			
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Comparsion of time constant calculation
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Simulation results

Reference heating load corresponds to 60% * Q (daily average temperature) 

Reference heating load corresponds to 70% * Q (daily average temperature) 



Simulation results



Conclusion

 A DH load management strategy was developed based on the fairness and 
preserve consumer service quality principle

 The time constant dervied from dynamic building simulation showed good
match with the static calculation

 Building with larger thermal mass has smaller room temperature variation and 
longer delay when boundary condition changes. 

 Time constant is not a constant, however. It has smllaer value at the begining
of change of boundary condition

 By using building thermal mass, it is possible to average the total DH load 
below a certain therehold value




