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Introduction

The installation conditions for thermal energy meters, flow sensors, and energy 
valves (EVs) can vary significantly, particularly due to the potential interference 
from both passive and active elements within the piping system on the flow 
measurement. Consequently, the design of the inlet section before and the outlet 
section after these devices is crucial for ensuring accurate measurements.
This document provides additional information that complements the data sheets, 
operating instructions, and installation instructions of the product, thereby con-
tributing to a better understanding of the topic.

EN 1434-4:2022

Section 7.22: Flow disturbances Section 7.22 deals with flow disturbances which might be caused by static 
installation components such as pipe bends. The respective test simulates a 
situation of two 90° bends connected at right angles (out of plane double bends, 
see picture 1) at a distance of 5 x DN. An asymmetric swirl generator (ASG), which 
is integrated in the test setup, creates a profile similar to this installation situation. 
For this purpose, a flow conditioner with specially arranged water guide vanes is 
located inside the ASG. It is installed before the thermal energy meter (TEM) in 
its inlet section (upstream).
The orientation of the ASG is changed by rotating it around the pipe axis three 
times during the test. If this test is passed successfully, meaning the mandatory 
MPE (minimum permissible error) for flow accuracy is maintained, the TEM is 
qualified for and can be used with an inlet section of ≥0 x DN in a corresponding 
real system or piping setup.

Picture 1: Out of plane double bends
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		  Picture 2: ASG with water guide vanes, source EN 1434-4:2022

Legend:
K1 	�asymmetric swirl  

generator (ASG)
K2 	meter under test
X 	� length of additional 

straight pipe  
(specified by manu-
facturer)

1 	 test setup OD qualified
2 	 test setup XD qualified

Picture 3: Test setup, source EN 1434-4:2022
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EN 1434-6:2022

Annex A.4: Thermal energy 
meter flow circuit design.

Annex A.4 provides additional information on flow disturbance considerations 
as outlined in EN 1434-4:2022 section 7.22. It addresses system or piping designs 
that are suitable for local conditions, which may not be accounted for in the 
simulated tests mentioned earlier. Recognising that the situation described in  
EN 1434-4, section 7.22 does not always occur in practice, the recommendation 
is as follows (extract from EN 1434-6:2022, Annex A.4):

In order to avoid impermissible fluidic influences (e.g., flow distortions) a straight 
stabilizing section of at least 5 x DN in front and at least 2 x DN downstream of the 
flow sensor is recommended.

In addition to the previously mentioned 90° bends and other static components, 
there are further causes for flow disturbances, including valves, pumps, and 
various combinations of these in specific upstream and downstream positions. 
Therefore, it is crucial to closely examine the local conditions and carefully adapt 
the piping design. In some cases, it may be necessary to plan an appropriate 
calming section both upstream and downstream of the TEM to prevent 
measurement errors.

EN 1434-4:2022 /  
EN 1434-6:2022 
Summary and conclusion:

The installation conditions can vary greatly due to local factors, impacting the 
flow and, thus, the measurement results. Although a successful test as described 
in the EN 1434-4 allows an inlet section of ≥0 x DN, it cannot cover all possible 
installation situations. This is why additional instructions are given in the annex 
of EN 1434-6.
To summarise and simplify, the following points can serve as a guide.
– �Installation of TEM or EV after two 90° bends or similar static piping components: 

Inlet section ≥0 x DN
– �Installation of TEM or EV in all other situations, especially close to valves and 

pumps: Inlet section ≥5 x DN
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5-year warranty

Complete product range

Short delivery times

On site around the globe

Tested quality

Comprehensive support

Belimo is the global market leader in the development, production,  
and sales of field devices for the energy-efficient control of heating, 
ventilation and air-conditioning systems. The focus of our core business 
is on damper actuators, control valves, sensors and meters.

Always focusing on customer value, we deliver more than only products. 
We offer you the complete product range for the regulation and control  
of HVAC systems from a single source. At the same time, we rely  
on tested Swiss quality with a five-year warranty. Our worldwide  
representatives in over 80 countries guarantee short delivery times 
and comprehensive support through the entire product life. Belimo  
does indeed include everything.

The “small” Belimo devices have a big impact on comfort, energy 
efficiency, safety, installation and maintenance.

In short: Small devices, big impact.
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