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What is Hydronic Balancing, and why is it important?
• HB is the capability of building automation and controls to ensure the target water flow distribution required to satisfy 

heating/cooling needs, by calculating and adjusting resistances and pressure losses 

→ facilitate that the system delivers the right quantity of heat at the right place at the right time – with minimum input

• HB impacts the entire chain of heat generation, distribution and emission across the building

Heat 
generation

o HB facilitates optimized flow/return temperature difference,
and hence optimal heat generator performance

o HB facilitates minimizing the flow temperature provided by
the heat generator for a given comfort level

Heat 
distribution

o HB facilitates optimizing energy needs for pumping

o Optimized flow/return temperatures reduce heat losses in
pipes

Heat emission o HB facilitates optimal flow/return temperature in emitters
according to actual demand, and hence heat transfer
efficiency

o HB facilitates optimal performance of temperature control:
minimal deviations actual/set room temperature for minimal
setpoint increase (heating) or decrease (cooling)

Dynamic HB: optimization at all building operating conditions

Static HB: optimization at “design” operating condition, e.g.  for  space heating 
lowest outdoor temperature

Appropriate HB facilitates optimal comfort at minimial energy use:
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Example: flow temperature optimization of heat generator 

Unbalanced: supply cannot satisfy demand Balanced:supply satisfies demand
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Cost-benefit analysis: iTG Dresden, 2019

o Retrofit HB in existing residential buildings

o Space heating

o Single- and multifamily

o Radiators and floor heating

o Gas boiler, district heating, heat pumps

o Not yet covered: cooling/non-residential → upcoming

o Link:
http://files.danfoss.com/download/CorporateCommunication/BuildingEfficiency/Potential-
Energy-Savings-and-Economic-Evaluation-of-Hydronic-Balancing-in-Technical-Building-
Systems.pdf

http://files.danfoss.com/download/CorporateCommunication/BuildingEfficiency/Potential-Energy-Savings-and-Economic-Evaluation-of-Hydronic-Balancing-in-Technical-Building-Systems.pdf
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Results iTG – amortization period per building

➢ Positive impact of HB on heating energy and auxiliary electricity use of heating systems 

➢ Relative and absolute energy savings vary with system starting condition 

➢ Typical savings: between 2,5 kWh/m²a…16 kWh/m²a heating energy (end-use) and 25% 
auxiliary electricty consumption

➢ Amortization periods for retrofit of HB in existing residential buildings with radiators 
equipped with pre-settable thermostatic radiator valves

• About 8-9 years ins single-family houses, and about 3.5-4 years in multifamily houses

• Calculatory life-time 15 years

• Retrofit of HB in an existing heating system is therefore economically feasible pursuant to 
§5 of the Energy Saving Law
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Results iTG – macroeconomic GHG reduction potential 

➢ Annual GHG emission reduction potential of HB retrofit about 10 MtCO2-equiv

GHG emissions from heating 190,2 Mt CO2-equiv

GHG reduction potential from HB 

Between 5,0% 6,8 Mt CO2-equiv

And 10,0% 13,5 Mt CO2-equiv

Average 7,5% 10,1 Mt CO2-equiv

Basis:

➢ about 18.9 mln residential buildings in Germany

➢ Of which 84 % with central heating system (incl. district heating) 

➢ 85 % of residential building have no hydronic balancing

➢ dena-Buildings-Repot 2018: 190.2 Mt CO2-equiv  GHG emissions
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Approach for energy savings analysis 

Reference

End-use energy 
savings

Auxiliary electricity 
savings Building 

type
Older Newer Older Newer

Schweikhardt
et al.

8 … 11 % - Church

Optimus-
Study: Wolff 
and Jagnow

8 
kWh/m²

18 
kWh/m² 

13 % MFH

Irrek
10 … 
15 %

50 %       
(90 %)

MFH

Hirschberg 
and Felsmann

8 % 25 % SFH

Guzek ≤ 7 % (≤ 1,2%) 26% 12 % SFH

Seifert et al.
0 … 

2,8 %
0 … 

7,5 %
- SFH

➢ Savings related to static HB (exception: Seifert et al.)

➢ Technical solutions for dynamic HB available

➢ No scientifically validated field tests available yet

Literature: validated field tests

Two-pipe system
n ≤ 10

Δθhydr

n > 10

Δθhydr

No hydronic balancing 0.6 K

Static balancing per radiator/heating surface without
group balance

0.3 K 0.4 K

Static balancing per radiator/ heating surface and static
group balancing (e.g. with balancing valve)

0.2 K 0.3 K

Static balancing per radiator or heating panel and
dynamic group balancing (e.g. with differential pressure
controller)

0.1 K 0.2 K

Dynamic balancing per radiator or heating panel (e.g.
with flow limiters and/or differential pressure controller) 0.0  K

∆𝜗𝑐𝑒= ∆𝜗𝑠𝑡𝑟 + ∆𝜗𝑐𝑡𝑟 + ∆𝜗𝑒𝑚𝑏 + ∆𝜗𝑟𝑎𝑑 + ∆𝜗𝑖𝑚 + ∆𝜗ℎ𝑦𝑑𝑟 + ∆𝜗𝑟𝑜𝑜𝑚𝑎𝑢𝑡

EPB Standard EN 15316-2 (DIN V 18599-5)

Δθhydr describes the impact of HB on the 

temperature variation and the efficiency of heat 
emission – generation and distribution not covered:
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Energy savings and full investment costs work + material

Reference Single Family House 

110 m² living area (150 m² overall)

Reference Multi Family House

2850 m² living area (3800 m² overall)
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Conclusion: HB in building policies – Germany

Status:

• HB mandatory for new-built under “Vergabe- und 
Vertragsordnung für Bauleistungen” (VOB)

• Covered in standards for planning of heating systems

• Covered under KfW and BAFA subsidies

• But at this stage not part of Energieeinsparverordnung

• Yet: 85% of buildings not balanced

Suggestion iTG:

• HB should covered by “GEG”

• Strengthening and clarification of requirements for new-built

• Requirement for HB retrofit in stock

Tools are available, e.g.:
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Conclusion: HB in building policies – EPBD implementation

Article 8(1): TBS

Optimize overall energy use of technical
buildings systems by requirements on overall
energy performance, proper installation,
appropriate dimensioning, adjustment and
control

Article Article 14/15: Inspections

Installation of building automation and control
systems in larger non-residential buildings, and
continuous electronic energy monitoring and
installation of effective control functionalities in
larger residential buildings

Tackle HB in EPBD transposition and implementation:

✓ TBS optimization

✓ Installation of BACS in non-residential buildings

✓ Alternative to inspections in residential buildings

✓ Target actual performance under typical building operating conditions – avoid performance gaps

✓ Synergies between envelope, equipment and controls in LTRS




