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Figure 1: New SCHMIDT Flow Sensor SS 20.415

Introduction

Whether in pharmaceutical production or in semiconductor production, the percentage of extremely clean and highly sterile cleanrooms is still on the increase, because more and more production processes call for them. These highly specialised cleanrooms are called "Mini Environment", Glove box", Isolator" or "RABS" "Restricted Access Barrier System", depending on the sector and their design. They all have in common that high-purity processes are carried out in an area of minimum size and protected from access, for example liquid drugs are bottled, or special semiconductor processes are carried out. Closely coupled to this high cleanliness is the term laminar flow. This term is understood to mean a low-turbulence air flow, distinguished by a very low flow velocity of the air. One of the parameters to be monitored - especially in highly sterile bottling processes (so-called zone A) - is the flow velocity of air in the area of the laminar flow. The rules of the "Good Manufacturing Practice" GMP, issued by the FDA, establish that the flow velocity must be in a range of 0.45 m/s +/- 20%. The same values have been incorporated in the international cleanroom standard ISO 14 644. For pharmaceutical cleanrooms of zone A, the GMP requests a continuous monitoring of the air flow, for which the term "laminar flow monitoring" has become established. 
This seems like an easy thing to do. Just position a flow sensor at a suitable location inside the flow and connect it to the process monitoring system - and that's it. 

This report is designed to show that this is prevented by a few requirements by the FDA and the users and simultaneously to demonstrate how a novel sensor from SCHMIDT Technology meets these requirements.

Previous solutions

- Precision: The precision of the sensor must be clearly better than 20% of the measured value even at such a low flow rate of between 0.36 and 0.54 m/s! A reasonable measuring range for suitable sensors would be from 0 to 1 m/s, which is correlated linearly with an output signal of 0 to 10 Volt or 4 to 20 mA.

- GMP suitable design: Only materials which do not discharge any hazardous substances and are resistant to any cleaning or disinfection processes may be used. Industry relies especially on stainless steel, plastics being accepted only if they are free of discharged material and resistant to - alcohols and hydrogen peroxide. At the same time, the sensor must have a surface as smooth as possible and free from undercuts, to prevent any deposition of substances.

- Calibration certificates: If the measurement results are to be accepted by the FDA, a calibration certificate that can be traced to national standards must be presented, i.e., a traceable factory calibration certificate or a DKD (German Calibration Service) certificate is required.

- Long-term stability: If possible, sensors for continuous monitoring should perform their service for many years. It is true that they are checked by mobile measurements at intervals of 6 to 12 months and that they could also be readjusted on that occasion. However, since the factory calibration gives much higher precision than the mobile measurement, sensors whose measurement signal has the highest possible long-term stability are advantageous, since they do not need to be readjusted on-site.

Advantages of the new sensor

· Unambiguous detection of direction

· Measuring in two directions
· Rapid response behaviour in the ms range

· Built-in switching outputs 
thus, it can also be used as controller for directly giving alarm

· Very small dimensions

· Parameterisable via PC

· Built-in soiling detector

· GMP-suitable materials

Technical Data

Design:
Immersion sensor (Ø 9 x 150 mm incl. plug),  
transducer integrated in sensor tube.

Field of application:
Free-flowing air and air conducted in tubes from 15 to 1000 mm

Measuring ranges:
1 / 2.5 / 10 / 20 m/s (in both directions)

Beginning of measuring range:
0.05 m/s

Pressure:
atmospheric, 700 .. 1300 hPa

Mounting:
optionally wall mounting, flange or through bolt joint

Supply: 
12 … 24 VDC / below 10 mA

Outputs: 
0 / 4 ... 20 mA , 0..10 V, 0..5 V,
2 open collector outputs for direction and threshold value
RS 232 for parameterisation

How has SCHMIDT applied the cleanroom requirements to the practice?

The wide range of products already shows that SCHMIDT is dedicated especially to the field of cleanroom technology. There is a suitable sensor model for almost any mounting form. Compact sensors for mounting in walls and ventilation ducts, sensors with remote probe for mounting in the frame of laminar flow ceiling systems. All flow sensors have the electronics either integrated in the housing or are delivered complete with the remote electronics.

The SCHMIDT flow sensors for cleanroom technology are available with adjusted measuring ranges. SCHMIDT is offering measuring ranges of 10 or 20 m/s for use in fresh air supply pipes and waste air pipes and a measuring range of 1 m/s for use in laminar flow monitoring. It should be emphasised that the lower measuring range begins at 0,06 m/s, at a gentle breeze of air that is hardly noticeable any more. The linear output signal is available in 0 to 10 Volt or 0 to 20 mA or 4 to 20 mA, as desired.
SCHMIDT only uses stainless steel of grade 1.4571 for the pipe material. The plastics required for reasons of measuring sensitivity have been released by leading companies of the pharmaceutical industry for use in GMP-suitable systems. Cleaning with alcohols or hydrogen peroxide is possible without protective device in running operation. The homogeneously smooth and continuous surface of the SCHMIDT sensors fitted with the so-called dumbbell head is greatly appreciated in the entire sector. The 9 mm sensor tube ensures minimum impairment of the laminar air flow. The manufacturer emphasises in particular the patented shape of the so-called dumbbell head, which allows the sensor head to be built in without adjustment. Air can flow all around (360°) the dumbbell head in radial direction and up to +/- 45° inclined to the sensor axis.

Calibration certificates according to ISO 9001 are offered by SCHMIDT Technology ex works, as SCHMIDT Technology has a high-precision wind tunnel whose measurement standards can be traced to national standards (DKD). 

SCHMIDT sensors do not need any exposed adjusting potentiometers. Their long-term stability is proverbial, and the regular calibrations in-factory show that their precision is maintained even after many years.

Application of the new sensor
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Figure 2: Mounting SS 20.415 in the ceiling

Conclusion

The flow sensor SS 20.415 opens up new opportunities for flow monitoring in cleanrooms. Especially for monitoring of room overflow, this sensor has the following advantages:

· Stable measurement signal even with minimal differential pressures

· Premature alarms are avoided

· Simple mounting

· Easy to clean in the mounted state

· Quick mounting and dismounting (e.g. for calibration)

· Calibration possible in any good wind tunnel

Enclosures:

Figure 1: New SCHMIDT Flow Sensor SS 20.415
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