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Summary 

With the EGO model, the STRAUB company offers electro-thermal actuators for operating the valves in under-
floor heating manifolds. Since the actuators – as explained in more detail below - go beyond simple control 
elements in their functionality, Straub talks about control actuators.

The control actuators are intended to be controlled by a two-point room temperature control. Each actuator 
has contact temperature sensors for recording the flow and return temperature of the supplied underfloor 
heating circuit. They contain functions for limiting the medium flow on the supplied underfloor heating circuits, 
which should achieve an effect that is at least comparable to conventional hydraulic balancing. The present 
report examines and evaluates the suitability/functionality of the actuators for automatic temperature-based 
hydraulic balancing of underfloor heating circuits.

When using the Straub system, the valves are cyclically - following the binary control signal of the temperature 
control - opened and closed by the actuator. When the valve is open, the valve stroke is limited in order to 
avoid hydraulic over-/undersupplies of the underfloor heating circuits. The valve stroke limitation is essentially 
based on an evaluation of the temperature spread between the flow and the return, as measured by the actu-
ators themselves, and of other heating-circuit-specific parameters that the actuators determine in a self-learn-
ing manner.

In the context of the present expertise, the suitability of the Straub system for automatic balancing of flow 
rates, directly on the supplied underfloor heating circuits, was demonstrated by an extensive series of mea-
surements. The system's effect in this regard satisfies the requirements for a conventional hydraulic balancing 
of the transfer systems (underfloor heating circuits) and goes partly even further due to its adaptive character. 
In potentially hydraulic oversupplied circuits, the flow is restricted by a variable valve stroke limitation of the 
open valve. It primarily considers the flow and return temperature measured on the contact sensors as well as 
any other through self-learning identified parameters. On this basis, the actuators work both dynamically and 
indirectly thermal-load adaptively: it is controlled to maintain the setpoint of the temperature spread; and at 
the same time, this setpoint is varied depending on the operating/load situation (primarily due to flow tem-
perature control). Thus, in contrast to conventional balancing, which is only dimensioned for the design case,  
a balancing can be achieved for almost any operating condition.

The system considered here carries out the hydraulic balancing on the transfer systems automatically in a 
dynamic-adaptive manner. Calculations, which would otherwise be necessary for this balancing, are therefore 
only to be performed to the extent that they are required for further measures/calculations (e.g. pump design, 
checking the boiler-heating curve, etc.; see also VdZ-Technical Rule [1])) as well as for the documentation of the 
balancing.

The present expertise is valid, as long as there are no recognized technical rules, that contain explicit specifica-
tions for an adaptive hydraulic balancing of underfloor heating systems based on temperature measurements. 
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3.3 	 Evaluation of the balancing function 

The control algorithm of the examined control actuators for automatic balancing is generally based on a 
control of the temperature spread between flow and return by varying the open valve stroke and thus the 
volume mass flow. However, the algorithm was not disclosed in detail (see 2.2) and, in this respect, it could not 
be examined with regard to compliance with the targeted detail-characteristics. The evaluation is limited to an 
analysis of the measurements, especially regarding to relevant balancing phenomena.

From the perspective of hydraulic balancing, it must be possible to limit the flow rate appropriately in all 
regular operating conditions - unregulated operating conditions should be avoided if they lead to significant 
hydraulic over-/under-supplies and thus will have a negative impact on comfort and energy consumption. 
Since the examined control actuators are designed for cyclic valve operation in conjunction with a two-point 
room controller, a high number of daily opening/closing operations in heating mode must be assumed. For an 
evaluation with regard to hydraulic balancing, it must be taken into account, how the actuators behave over 
the entire period of time of the valve opening (open time) of each switching cycle. The following two conditions 
in particular must be taken into account:

•	 Start phase: (hydraulic) dead time immediately after valve opening 

Almost immediately after opening the valve, the flow of underfloor heating circuit already indicates the 
central flow temperature. At the same time, the "fresh" heating water has not yet completely flowed 
through the circuit.4 The measurable return flow temperature is lower or significantly lower than that 
which would result from a steady flow. Within this phase, a change of the valve stroke has no great influ-
ence on the temperature spread, but primarily on the length of the dead time itself. A sole regulation of 
the temperature spread by adjusting the valve stroke can therefore lead to little or no limitation of the 
mass flow. Hydraulic advantaged circuits can be hydraulically oversupplied within the hydraulic dead 
time, if no measures are taken in this respect. 

•	 Remaining open time after the expiry of the dead time 

After the hydraulic dead time has expired, the temperature spread between the flow and return of the 
circuit allows a certain conclusion to be drawn from its supply situation. In this operating condition, the 
mass flow can be sensibly limited by controlling the temperature spread by means of varying the valve 
stroke. 

The measurement results show an appropriate limitation of the flow rates at all times - both in the hydraulic 
dead time of the underfloor heating circuits and in the remaining open time. Due to the integrated control 
of the actuators, the volume flow distribution between the two test rooms is plausible and reasonable with 
regard to the respective installation distances or specific outputs - a basically similar distribution would also be 
sought in a conventional hydraulic balancing. In contrast to the conventional hydraulic balancing, which is only 
dimensioned for the design of the heating system, the Straub system automatically adapts to the respective 
operating condition - so will it, amongst other, not only be dynamically regulated to maintain a setpoint of the 
temperature spread, but this setpoint also varies depending on the specific load.
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Technical measuring examinations

4 The time behaviour in this respect is influenced by the concrete boundary conditions of the individual case. 
(e.g. ambient temperature, thermal protection and cooling time of the pipelines)
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The balancing function of the examined control actuators meets the requirements for hydraulic bal-
ancing that can be derived from the applicable technical rules, insofar as they can be transferred to 
temperature-based electronic systems such as this one. Due to the adaptive character of the system, 
the balancing adapts to the current operating condition - the automatic hydraulic balancing of the ac-
tuators considered here goes beyond the possibilities of a conventional hydraulic balancing,  
which is only dimensioned for the design of the heating system. 

Technical measuring examinations
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4	 Information on using the system in the context of hydraulic  
	 balancing in accordance with the VdZ- technical rule [1]

The system considered here carries out the hydraulic balancing on the transfer systems automatically in a 
dynamic-adaptive manner. Calculations, which would otherwise be necessary for this balancing, are therefore 
only to be performed to the extent that they are required for further measures/calculations (e.g. pump design) 
as well as for the documentation. 

Additional requirements of the VDZ technical rule - e.g. control/correction of the boiler-heating curve, control 
of pressure maintenance and pipe insulation, possibly further balancing measures for extended networks, etc. 
- are not affected by this.
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