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Flow measurement
Hygienic flow measurements for safe pharmaceutical production



Maximum 
hygiene and precision
A pharmaceutical manufacturer doses many different substances in a pro-
duction cycle – always with the greatest level of hygiene and precision.  
Since contamination renders whole batches unusable. A flowmeter is an 
important tool: It precisely documents and controls the flow and temper-
ature. In a clean-in-place application, for example, it measures the cleaning 
and rinsing agents flowing in and out and controls the validated cleaning 
process. A flowmeter is also used to continuously check the flow velocity  
of the ultrapure water used in the production process – thus ensuring avai- 
lability and purity.
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How can you produce both reliably and efficiently?  
On the following pages, you can discover how flowmeters 
quite simply ensure greater production quality – and save 
costs and time in the process.

In pharmaceutical production, reliable processes are essential
to meet the high safety standards for production and drug
quality. The smallest deviations can enormously impair the
effectiveness of the substances or even endanger human life.
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Ensuring safety

Processes must be controlled regularly and  
precisely to guarantee outstanding product quality. 
Accurate documentation of the cleaning processes  
is essential.

Utilising the plant efficiently

High plant availability is impor tant for optimum 
utilisation of production capacities. Low-maintenance 
sensors ensure production continues without 
additional downtime.

Cleaning does not  
equal cleanliness
Cleaning a processing plant on site without removing any 
components is referred to as a clean-in-place (CIP) proce-
dure. A flowmeter like FLOWave can efficiently document 

CIP-supply line

CIP-return line

Clean-in-place

FLOWave measures the 
return flow in the return 
line of the clean-in-place 
application. 

FLOWave documents the  
media flow at the outlet of the 
CIP system.

and monitor the cleaning process – to ensure the  
substances produced are safe and effective.
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Separation

Conventional solution
Electromagnetic flowmeters do not work because  
the conductivity of rinse water is too low..

Mechanical measuring techniques do not conform to  
the hygiene standards of the pharmaceutical industry.

Coriolis meters are expensive to purchase and operate: 
They reduce the pipeline and result in higher pumping 
costs. Due to their size and weight, they are also difficult 
to handle during installation.

Ultrasonic clamp-on flowmeters are very maintenance 
intensive and less accurate. They are difficult to install 
and calibrate and are also very susceptible to external 
electromagnetic disturbance.

Guaranteeing hygiene

Pharmaceutical substances must be produced under the 
most hygienic conditions possible to guarantee the final 
product is safe and effective. Cleaning must be carried 
out reliably but also as quickly as possible.
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Measuring hot and cold 
liquids precisely

The flowmeter must be able to measure both hot and cold 
ultrapure water precisely – regardless of its conductivity.

Making installation as easy  
as possible

The flowmeter is often installed in difficult-to-access 
positions.

Ultrapure water  
of the highest quality
In contrast to conventional water, ultrapure water (WFI) 
contains only a minimum amount of foreign substances 

such as minerals. It is used for the production of medical 
substances – either to rinse pipelines or to add it to the 
actual product.

WFI loop
supply line

WFI loop
return line

Water treatment

Positioned in the return flow of 
the WFI loop, FLOWave measures 
the consumption of ultrapure 
water.

FLOWave documents the  
flow rate in the supply line  
of the WFI loop.
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Conventional solution
Electromagnetic flowmeters do not work because  
the conductivity of ultrapure water is too low.

Mechanical measuring techniques do not conform to  
the hygiene standards of the pharmaceutical industry.

Coriolis meters are expensive to purchase and operate: 
They reduce the pipeline and result in higher pumping 
costs. Due to their size and weight, they are also difficult 
to handle during installation.

Ultrasonic clamp-on flowmeters are very maintenance 
intensive and less accurate. They are difficult to install 
and calibrate and are also very susceptible to external 
electromagnetic disturbance.

Continuous checks

The total flow volume must be recorded and  
documented precisely in the process loop.

Fermentation

Installation directly at the point
of use enables precise dosing
and allocation of the flows.
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Hygienic and high-precision 
flow measurement
The Bürkert flowmeter FLOWave is ideally suited for phar-
maceutical production. Using innovative SAW technology, it 
measures the volume flow without any sensors in the meas-
urement tube – regardless of the conductivity of the media. 
Due to its smooth surface, FLOWave works efficiently and 

extremely hygienically: Sterile cleaning, no deposits, no 
reductions of the measurement point, no pressure drop. 
This ensures your plant always works efficiently and the 
reliability of your active pharmaceutical ingredients is 
guaranteed.
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Simply one tube
The compact FLOWave weighs only slightly more than
three kilogrammes – a single person can install the easy-
to-handle flowmeter quickly and easily. It measures the
volume flow hygienically and extremely precisely without
the use of sensors that come into contact with the me-
dium and independently of the conductivity. This saves 
you time and makes your plant more efficient.

Maximum precision measurements
More safety for your production: FLOWave 
measures the volume flow independently 
of the conductivity – including cleaning and 
rinsing agents – with an accuracy of 0.4% 
of the measured value. Further, FLOWave 
measures the temperature with an accuracy 
of ≤ 1 ° C.

Additional quality monitoring
Thanks to the “differentiation factor” 
function, FLOWave detects changes to 
cleaning and rinsing media very quickly.  
You thus additionally document and  
control the safety of your cleaning 
processes.

Saving time and space during installation
FLOWave is a compact and lightweight 
flowmeter: At two inches in height, it 
weighs just 3.4 kg – compared to the 70 kg, 
two-inch Coriolis system. One person can 
install the easy-to-handle device quickly 
and easily. Further, its small dimensions 
create space in your plant structure.

Highest level of hygiene for greater safety
FLOWave operates without sensors in the 
measurement tube and measures the flow 
rate under completely hygienic conditions. 
This is confirmed by various certificates 
(ASME BPE, 3A and EHEDG). Your advan-
tage: No dead space, no risk of conta- 
mination.

Value added
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More than just a tube
FLOWave is a compact all-rounder that measures both  
the flow rate and the temperature of media. With the 
integrated measurement of the differentiation factor and 
the acoustic transmission factor, you can identify chang-
es in the production process immediately: If, for example, 
rinsing agent remains in the tube after a cleaning process, 

FLOWave will detect the contamination. This offers addi-
tional safety and ensures consistently high product quality. 
Put your trust in an innovative Bürkert technology that 
offers you numerous advantages while helping to save 
purchasing and operating costs as well as time. We have 
calculated it for you:

Scenario 1:
Ultrapure water

A manufacturer of active pharmaceutical ingredients 
wants to measure the ultrapure water flow rate in the 
WFI loop. Two measurement devices are to be 
installed at a height of three metres above the 
ground.

The Bürkert flowmeter FLOWave can be installed 
quickly due to its lightweight and compact design and 
is a cost-effective solution.

Scenario 2:
Clean-in-place

In order to ensure the precise cleaning of its plant,  
the manufacturer wants to control both the flow and the 
temperature of the cleaning and rinsing agents. To achieve 
this, the manufacturer requires five flowmeters in the CIP 
systems of a production line.

FLOWave enables efficient and hygienic flow 
measurements and significantly reduces operating  
costs compared to conventional methods.
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Example calculation

Conventional flowmeters Bürkert FLOWave

Some Coriolis meters only measure the flow 
rate: A temperature sensor must be installed 
separately. The restrictions caused by the 
Coriolis meter lead to pressure losses, which 
result in the loss of valuable pump energy.

Costs for 5 temperature sensors: 4.000 euros 
Costs for required pump energy  

per annum: 700 euros

Additional costs: 4.700 euros

Temperature sensors: 0 euros 
Costs for required pump energy per annum: 0 euros

Additional costs: 0 euros

FLOWave measures both the flow rate and the 
temperature: A temperature meter is already 
integrated. There is no pressure loss in the smooth, 
continuous tube. In comparison, FLOWave consumes 
up to 66 percent less energy. 

Costs for 2 brackets: 1.600 euros 
 Service costs for start-up: 170 euros 

Costs for brackets: 0 euros 
Service costs for start-up: 85 euros

60 minutes 
required for start-up

70 kg  
is the weight of a conventional Coriolis  
meter that requires an additional bracket for 
attachment on the tube.

30 minutes  
required for start-up

4 kg  
is the weight of a Bürkert FLOWave that can
be installed directly into the pipeline.

1.770 euros  
Total installation costs 

for 2 flowmeters

85 euros 
Total installation costs  

for 2 flowmeters

11



Bürkert Fluid Control Systems 
Christian-Bürkert-Straße 13 – 17 
74653 Ingelfingen 
Germany

Phone: +49 7940 100
info@burkert.com

www.burkert.com
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